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K Memoouueckum pekomernoayusim

PEKOMEHJIAIIAA 11O UCIIOJBb30BAHUIO CTAHJIAPTHOT O
KOMILJIEKTA OBOPYJOBAHUS IIEHTPA "TOYKA POCTA" ITPA
PEAJIM3ALIMU TIPOTPAMM ECTECTBEHHO-HAYYHOHW U
TEXHOJIOTMYECKOUN HAIMPABJIEHHOCTEM

[lepeuenp cTaHIapTHOTO KOMIUIEKTa 00opyaoBaHus Juid ocHamieHus LlentpoB "Touka pocra
c(OPMHUPOBAH C YIETOM psijia IPUHIIUIIOB, B TOM YHCIIE:

[lpyHuun npeeMcTBEHHOCTH cucteM obOopyaoBanus. OOopynoBaHue [Uid IPOBEACHUS
YUYEHUYECKUX MPAKTUYECKUX padoT sBiseTcs OOLUM Uil YpOBHEH OCHOBHOTO OOLIEro u
cpenHero  oobmero oOpa3zoBaHus. B cucteme HarnsAgHbIX  cpeAcTB  OOydyeHHS U
JEMOHCTPAIMOHHOTO O0OPY/AIOBaHUS HMMEIOTCS 0a30BBIE DJIEMEHTHI, OOIIWe IS OCHOBHOTO
obmero u cpenHero oobmero odpazoBanus. [ludposas madoparopus u 060pyI0BaHME OOIIETO
HA3HAYEHUS MO3BOJISIOT 00ECIIEYNBATh NEATEIFHOCTh 00yJarOINXCs KaK B OCHOBHOM, TaKk W B
CTapuieil 1IKoje, a B COBOKYIHOCTH ¢ LU(POBBIMU J1abopaTopusiMu O (usuke, OUONIOTUH U
XAMUU - PAKTHYECKYIO JIEATEILHOCTh B PAMKAX W3YUEHHS €CTECTBEHHO-HAYYHBIX MPEIMETOB B
10 - 11 kmaccax Ha yriryOJICHHOM YPOBHE.

[IpuHIIMTT CcoYeTaHWs KIACCHYECKUX W COBPEMEHHBIX CpPEICTB H3MEpPEHHH W CHocoOOB
AKCTIEPUMEHTAIBHOTO MCCIICIOBAaHUS SBICHUN. B cocTaB 000pymoBaHUS BXOIAT KIIACCHUECKHE
cCpeAcTBa M3MEpeHHs (HalpuMep: JAWHAMOMETPBI, CTPEIIOYHBIC aMIIEPMETP M BOJBTMETP) H
uudposbie mpuOOpkl (Harpumep: HudpoBbIE BEChl, ceKyHAOMep) U JaTuuku. CoOtoieHrne 3TOro
MIPUHIIAIIA UMEET 0CO00€ 3HAYCHHE ISl YPOBHS OCHOBHOT'O OOIIEro 0Opa30BaHUs, TMOCKOJIBKY
3/1eCh MPOUCXOAUT 3HAKOMCTBO CO CIIOCOOaMM M3MEpeHUsT PU3NUYECKUX BEIUYUH, (popMupyeTrcs
MOHWMaHUE MPHUHIUIIOB JICHCTBHUS aHAIOTOBBIX M3MEPHUTEIBHBIX MPUOOPOB M 00ECTIeUunBaCTCS
Iepexo/1 K UCI0JIb30BaHUIO MHCTPYMEHTOB LIU(PPOBOIi 1TaOOPATOPUH.

[lpyHIMI —~ TpPHOpPUTETa  YICHHWYECKOTO  OKCIEPHUMEHTAa IS peaju3alid  CHCTEMHO-
JESITeIILHOCTHOTO TMOAX0/a. Peanm3anus CHCTEMHO-ACSITEILHOCTHOTO TMOJIXO0Ja B OOYYEeHUU
€CTECTBEHHO-HAY4YHbIM IpeaMeTaM Oa3upyercss B IEpBYI0 OuYepelb Ha BOBJCYEHUU
00yJaromuMxcsi B TMPAKTUYECKYIO JCSATEIHHOCTh MO MPOBEACHUIO HAOJIIOJACHUN M OIBITOB.
HOBTOMY 3HAYUTCIIbHAsI 4aCTb H&6J’II—OI[€HHI>1 N OIIBITOB, KOTOPLIC B TpaﬂHHHOHHOﬁ MCETOJUKE
mpeiaraiuch Kak JIEMOHCTPAIIMOHHBIC, NTEPEHECEHBI B pa3psl ydeHHdecknx padot. Cremyer
OTMCTHUTD, YTO B HACTOAIICC BPEMS NU3YUCHUC (1)I/ISI/IKI/I, XUMHH U OMOJIOTUH B OCHOBHOM IIIKOJIE U
Ha 0a30BOM ypOBHE CTapIICH IIKOJBl OPUCHTHPYETCS HA OCBOCHHE ©CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, KOTOpPOE WJAET Yepe3 pa3BUTHE CIOCOOHOCTEH yYaIuxcs aHaJIu3upOBaTh
Pa3HOOOPa3HYI0 €CTECTBEHHO-HAYUYHYIO0 HH(GOPMAIINIO U UCIIOIH30BaTh MOJyYE€HHBIC 3HAHUS IS
OOBSICHEHUSI SIBJICHMA M TIPOIECCOB OKPYKAMOMIET0 MHUpPA; TOHUMATh OCOOCHHOCTH
HCIIOJIB30BaHUsA MCETOAOB CCTCCTBO3HAHUA [JIA IIOJIYYCHHMA HAYYHBIX OAaHHBIX; IIPOSABIIATH
CaMOCTOATCIBHOCTD CY)KIIGHI/II\/’I U IMOHHMMATh POJIb HAYKHM W TCXHOJIOTHMYCCKUX I/IHHOBaHI/Iﬁ B
Pa3BUTHUH O6HICCTBa; O0CO3HaBaTb BAXHOCTbH HAYYHBIX HCCH@}IOB&HI/Iﬁ U HUX CBJA3b C HAIIUM
MaTepHATBHBIM OKPYKCHHEM H COCTOSHHEM OKpyXKaromed cpenbl. OpueHTanmus Ha
€CTECTBCHHO-HAYYHYIO TPaMOTHOCTh IIPEHIoJIaraeT akIeHT Ha METOAOJOTHI0O HayKd |
HAIpsIMYIO CBA3aHO Kak C O6HII/IM YHUCJIOM YYCHHUUYCCKUX OIIBITOB B KypCaX €CTCCTBCHHBIX HAYK,
TaK ¥ HaIpaBJICHHOCTHIO UX Ha (POPMUPOBAHHE CAMOCTOSITEIbHOCTU JAEUCTBUM MPH MPOBEIECHUU
HaOIIOACHUHN, N3MEPEHUN U UCCIIEA0OBaHU.

Hcnonp3oBanne CpencTB HArMSTHOCTH W Y4eOHOrOo 0O0OpymoBaHHST B y4eOHOM IMpoIlecce
HaIpaBJICHO Ha BBIMOJHEHUS CICIYIONINX (YHKIHI: 00ecreunBaroT 00jiee MOJHYI0 U TOYHYIO
nHpopmalno 00 U3ydaeMOM SIBJIEHUHM UM OOBEKTE U TEM CaMbIM CIIOCOOCTBYIOT MOBBIILIEHUIO



KadecTBa OOy4YEHHUsS; TIOMOTAIOT B MAaKCHUMaJIbHONW MeEpe pa3BUTh IMO3HABATEIHHBIE WHTEPECHI
YYaIIUXCsl; TOBBIIIAIOT YPOBEHb HATJISAHOCTH M TOCTYIMHOCTH OOY4YEHHUS; YBEIMUMUBAIOT 00bEM
CaMOCTOSITENIbHON pabOThl ydalIuxcs Ha YpOKE U BHEYPOUHOU AESATEIbHOCTH; CO3/1al0T YCIIOBUS
JUIsT  OpPTaHM3alldd  TPAKTUKO-OPUEHTUPOBAHHOW  MPOEKTHOM W HCCIEAOBATEIbCKOM
NESITeIbHOCTH; Jal0T BO3MOKHOCTh JOCTYIIHEE U IJIy0)Ke pacKpbiTh COJEpKaHUE Y4eOHOIo
Marepuaia, CliocoOCTBYIOT (OPMHUPOBAHUIO Y YUAIIUXCS MMOJOKUTEIBHBIX MOTUBOB O0yUYCHUSI.

Baxneiimeit yacteto ocHamenus Llentpa "Touka pocta" siBasiercst uudpoas naboparopus,
MEPeYCeHb JATYUKOB KOTOPOW TIIO3BOJIIET HCIIOJIB30BAaTh ATY JIA00OPATOPHIO TPH H3YUCHHH
¢u3uKK, XUMHA U OWMOJIOTHH. BBejeHNEe B MIKOJBHBIA SKCIEPUMEHT IHU(PPOBBIX JATUUKOB LIS
PETUCTpAIK Pa3IMYHBIX BEJIHMYUH M BO3MOXKHOCTH HCIIOJB30BATh KOMITBIOTEP (CMapTHOH HIIH
TUTAHIIET) JUIS PacdeToB W O(OPMIICHHUSI Pe3yJbTaTOB ONBITOB, TO3BOJISIET IMEPEHTH HA HOBBIH
Ka4eCTBEHHBI YPOBEHb MPOBEACHUSI H3MEPEHHM, YIIPOCTUB MPOLIECC U3MEPEHUH U MMOBBICUB HX
To4HOCTh. llosiBNeHne UM(POBBIX TEXHOJOTHA B JAOOPAaTOPHBIX pabOTax TIOBBIMACT WX
aKTyaJIbHOCTh M TPHBIEKATEIFHOCTh B CO3HAHWU COBPEMEHHOTO UIKOJFHUKA, YCHIHBACT
HArJSTHOCTh KaK B XOJIE OIBITOB, TaK W TNPH O0OpabOTKE pPE3yNbTAaTOB C HCIIOJIb30BaHUEM
MPOTPaMMHBIX CPeACTB. [ SKCIIEpUMEHTOB N0 OMOJIOTHH M XHMHH 3TO SIBJISIETCS 3HAYHMBIM
MEPEeX0J0M OT Ka4eCTBEHHBIX HAOIIOICHUI U OTBITOB K KOJIMYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnonws3oBanne 1udpoBoil 1abopaTopur CYIMIECTBEHHO HM3MEHSET MOAXOAbl K MPOBEICHUIO U
JIEMOHCTPAIIMOHHBIX, ¥ YACHUYECKUX OIBITOB:

Hcnonb3oBanue U(POBBIX JAaTYUKOB B KaueCTBE HU3MEPUTENIbHBIX HHCTPYMEHTOB H3MEHSET
MOAXO0/1bI K MPOBEACHUIO MPSAMBIX U3MEPEHUN (PU3NUECKUX BEIHYUH.

TpatuuOHHO B KauyecTBE CPEJICTB W3MEPEHHUs MCIOJIb30BAINUCH MPOCTEUIINE HHCTPYMEHTHI
(ppIyaXkHble BECHI U PA3HOBECHI, MEH3YPKa, IUHAMOMETpP, TEPMOMETP) U CTPEIOYHbIE MPUOOPHI
(ammepMeTp U BOJIBTMETD).

Hcmons3oBanne III/I(prBI)IX JAaTYHUKOB ITO3BOJISICT HA COBCPIICHHO APYIrOM Ka4€CTBECHHOM YPOBHEC
IMPOU3BOAUTL HU3SMCECPCHUA BPEMCHH, pPACCTOAHUA, HUMCTH BO3MOXHOCTH PETUCTPUPOBATL H
Ha6J'IIO)IaTB HU3MCHCHUC BO BpPCMCHM TaKHX BCJIWMYHMH KaK TEMIICpaTypa, OSJICKTPUYCCKOC
HAIps>KCHUEC, CHUJIa TOKa U T. 1.

OTU BO3MOXHOCTHU TMO3BOJISIIOT, HAIPUMEp, HA ypOKax (U3UKHU C BHICOKOW TOYHOCTBHIO U3MEPUTH
MTHOBEHHYIO CKOpPOCTH TeJa, JBHXKYLIErocs HEpaBHOMEPHO, HaOJNI0/aTh B JUHAMHKE IPOIIECC
JNEKTPOMAarHUTHOW WHAYKLIHMHM, BO3HUKHOBEHHE M HW3MEHEHHWE HHIYKIHOHHOIO TOKa,
HCCIEeA0BaTh W3MEHEHUE TEeMIIepaTypsl C TEYEHHEM BPEMEHM B IIPOLIECCE YCTAHOBIICHHS
TEIUIOBOTO PaBHOBECHS H T.[.

Ha ypokax Ouosioruu mMosiBisieTCsl BO3MOXKHOCTb IOJIYYHUTh KOJMYECTBEHHBbIE JAHHBIE MPHU
MIPOBEJICHUU OIBITOB, HAIpHUMEp: MpU OINpeAeNeHUd (aKTOpOB, BIMSIOMIMX HAa CKOPOCTb
npouecca (OTOCHHTE3a, MPU H3YUYEHUU JbIXaHUS KOPHEH M JIMCThEB, IMpPH HCCIEIOBaHUU
YCIIOBUH IIPOpPACTaHUsl CEMSIH H T.[I.

Ha ypokax XuMuum Ha KOJIMYECTBEHHBIM YpPOBEHb IEPEXOJAAT IMpPaKTUUYECKHEe paboThl IO
M3YYEHUIO TIpolecca JJIEKTPOJIM3a, MCCIEA0BAHNUE SK30TEPMUYECKMX U SHAOTEPMHUYECKHUX
peakuuii, TemoBoro 3ddexra ropenus tomirna U T.A. C HCIONB30BAaHUEM TPAJAULMOHHBIX
"aHaNoroBbIX" CPeCTB MOJOOHBIE U3MEPEHUS BHIIIOJIHUTH HEBO3MOXKHO. OJHAKO, PU MEpPEXo/ie
Ha UU(pOBYIO J1abOpaTOPHI0O B TEMAaTHYECKOM IUIAHUPOBAHUM HEOOXOAUMO MPENyCMOTPETH
JOTIOJIHUTENbHOE BpeMs Uit  oOydeHuss paboTre ¢ JaTyukaMu, BKIodas cOOpKy
SKCIEPUMEHTAJIbHOM YCTAHOBKM C JaTYMKaMH, CHSTHE IIOKa3aHWl C SKpaHa KOMIIbIOTEpA,
OIPEAEIICHUE MOTPEITHOCTEN U3MEPEHUIA.

Jis pa®oThl ¢ HUGPOBBIMU AATYMKAMU HUCHOJIb3YETCS ClIEHUaIbHOE IPOrpaMMHOE 00ecIIedeHHe,
YCTaHOBJIEHHOE Ha KoMIbloTep. [[i1si koMMyHUKaKu HU(POBBIX JATYUKOB, 3alIUCH U XPAaHEHUS



nH(pOopMaLUY, TOTYYEHHOU ¢ UX MOMOILbI0, IH(poBas 1a00paTOPUs UCHOJIB3YETCS B KOMIUIEKTE
C HOYTOYKOM C HEOOXO/IMMbIM YCTaHOBJIEHHBIM [TPOTrPaMMHBIM 00€CIIeYeHUEM.

Hcnonb3oBaHne KOMMbIOTEPHON (HOPMBI PErHCTpalvy MOJIYYEHHBIX 3HAUEHUW M MOCTPOCHHS
rpaduKoB HM3MEHSET NOIXOJbl K OQOPMIICHHIO JAaO0OpaTOpPHBIX M MPAKTUYECKUX padboT
00yJarOIUMHUCH.

JlaHHble, OJTYYEHHbIE MPU NOMOIIY UPPOBBIX AATYUKOB, BHOCITCS B 3JEKTPOHHBIE TAaOIUIIBI,
YTO TIO3BOJIAET CTPOUTH TpaduKU 3aBUCUMOCTEM HCCIEIyeMbIX BEJIUYMH Ha DSKpaHe
KoMIptoTepa. Ha ocHOBaHuMM 3TUX TIpadUKOB JAenIaTh BBIBOABI O XapakTepe 3aBUCUMOCTU
BEJIMYMH OT BPEMEHM WM JAPYrux mnapameTrpoB. Ha yriayOieHHOM ypoBHE Iei1ecoo0pa3Ho
oOyyaThb TNPOBOJUTH  ANNPOKCHUMAIMIO  BBIOPAHHBIX TOYEK HTOrOBOM  rpaduueckoi
3aBUCHUMOCTBIO.

OTH HOBBIC BO3MOXXHOCTH TIO3BOJISIIOT aBTOMATH3MPOBATH PYTHHHBIC MPOLETYPHI 3aIOJHEHUS
TaOIMI, BBIMOJHEHUE OJHOTHUITHBIX PacueToB, mocTpoeHus rpadukos. [{udposas doToxamepa
no3BoJisieT cdororpadupoBaTh COOpPaHHYIO SKCIEPUMEHTAIBHYIO YCTAHOBKY M IPHUKPENHUTH
(dboTorpaduro B IIEKTPOHHBINA OTYET. TakuM 00pa3oM, OCYIIECTBISETCS MEPEX0.1 K 0POPMIICHHUIO
AJIEKTPOHHOTO OTYEeTa O MPOJECIAHHOM SKCIEPUMEHTE, MPOEKTHOW WM HCCIeA0BATEIbCKOMN
pabore.

B03MOXHOCTE HUCIIOJIBL30BaHUSA BI/I)IGOHa6J'II-OI[€HI/I$[ 3a MPOHCCCOM BBIIIOJTHCHUA IMPAKTUYCCKUX
paboT 00yJaAIOIMIUMHKCS U3MEHSIET TIOIX0/IbI K OIICHUBAHUIO padoT.

DNEeKTPOHHBIM OTYET O MPOJENAHHOM NPAaKTHUYECKOH paboTe MOXKET COIMPOBOXKAATHCS
MpUKpEIJIeHHOW QoTorpadueii, KoTtopas IO3BOJISET OLEHUBATh IPABWIBHOCTH COOpaHHOM
AKCINEPUMEHTAJIbHOM YCTAaHOBKHM, 0Oo0Jee TIOJHO ONpENeNsTh IOJHOTY M IPaBHIBHOCTD
MIPOJIETTAHHOTO UCCIIEIOBaHMs, aHAJIU3UPOBATh JIOCTOBEPHOCTh IIPEJICTaBICHHBIX
SKCHNEPUMEHTAJIbHBIX JaHHbIX. [IpM OJHOBPEMEHHOM BBINOJHEHUHM pa3HBIMU TIpyIIaMu
00yJaronIMXCcsi pa3HbIX UCCIEIOBATEIBCKUX PAa0OT 1eIeco00pa3HO MCIOIB30BaTh BHUICO3AINKCH
BCEro xojia pabot. B 3TOM cilyyae OLIEHMBATHCSI MOTYT HE TOJIBKO NMPEAMETHBIE PE3YNIbTaThl,
CBSA3aHHbIE C IIPOBEICHMEM KOHKPETHOTO JKCIEPUMEHTa, HO U KOMMYHHUKATHBHBIE U
perynsaTUBHbIE JEHCTBUS: IJIAHUpOBaHUE pPabOThI, OTCIIEKUBAHUE XOJa PaOOTHI, KOPPEKIIHS
wiaHa paboThl, KOMMYHUKALlUg B COBMECTHOW JESTENbHOCTH, HaJIW4yue (WM OTCYTCTBHE)
KOH(IIMKTOB U CIIOCOOBI UX PELICHMUSL.

Hcnonb3oBanue nudpoBbIX 1a00paTOPHil CYILIECTBEHHO PACUIMPSET CIEKTP BO3MOKHBIX OIBITOB
1 UCCIIEJOBaHUM, 0COOEHHO 3TO KacaeTcsl U3yuyeHus: OMOJIOTUU U XUMUH.

Pacmmpenue crekrpa BO3MOKHOCTEH MOKHO MNPOWLIIOCTPUPOBATH Ha IpPHUMEpPE H3Yy4eHUs
AJIEKTPOMArHUTHOM MHAYKIMU B Kypce ¢pu3uku. [Ipu ucnoap30BaHuM CTPEIOYHOTO aMIepMeTpa
TPaJMLMOHHO HAOMIOAAIOT JUUIb (DAKT BOSHUKHOBEHMSI MHAYKIMOHHOIO TOKa B IPOBOJHUKE U
W3MEHEHHE €ro HalpaBlIeHUs MNP HU3MEHEHUH CKOPOCTHM BHECEHUs MarHuTa WIH €ro
noJsisipHocTu. Vcnosib3oBanue mupoBOro JaTyuka MO3BOJSET MOIy4uTh ocuuuiorpammy 3/1C
MHIYKLIWY, BO3HMKAIOIIEW B KaTylIKe, NpU IMpOJIeTE 4Yepe3 Hee MarHuta. IJTO IO3BOJSET
CpaBHMBaTh 3HaueHHs] MakcuMaibHbIX DJC mpu mposiere yepe3 KaTyllKy MarHUTa C pa3HbIMU
CKOPOCTSIMU M C pa3HOM NOJSPHOCTHIO, aHAJIM3UPOBATh BHJI IOJYYEHHON 3aBHCUMOCTH,
KOHCTPYHPOBATh SKCIIEPUMEHTAJIbHBIE 3aJIa4H [0 U3YUEHHIO 3JIEKTPOMArHUTHOW HHAYKLIUU.

Hudposas nmabopaTopusi NO3BOJIIET OPraHU30BaTh MPOEKTHYIO M y4eOHO-UCCIIEN0BATEIBCKYIO
ACATCIIBHOCTG INKOJIBHUKOB KaK B paMKax YpPOKOB, TaK W BO BHCypO‘-IHOfI JCATCIIbHOCTH.
Hanuume pasHooOpa3Hbix HHQPPOBBIX MATYMKOB JACT BO3MOXKHOCTH TMPOBOJUTH CaMbIe
pa3sHOOOpa3HbIe HCCIENIOBAHUSA, ONMMPAACh HAa MHTEpecH oOydaromuxcs. B kadectBe mpumepa
MOKHO IPHUBCCTH HCCIICAOBAHUA SKOJIOTUYECKOH HaITPpaBJICHHOCTHU 110 BBIABJICHUIO q)aKTOpOB
3arps3HEHUST OKPYKAIOIICH Cpebl, H3YdEHUIO YKOJIOTUIECKOTO COCTOSHHS OMEIICHUH IITKOJIBI,
MOYBBI, BO3JyXa B HACEJIEHHOM IIyHKTE W T.A. MccienoBatenbckue paboOThl C HCHOIb30BAHHEM



uu(QpoBBIX JAaTYMKOB ILenecooOpa3Ho mpesyiararh ywammumes 10 - 11 kmaccoB B pamkax
00s13aTEILHON I HUX HpOGKTHOﬁ ACATCIIbHOCTH. Brmmonnenne Takux IMPOCKTOB ABJIACTCA
OCHOBAHUEM JIJISl OLIEHKU HE TOJIbKO YPOBHS C(HOPMHPOBAHHOCTU MPEIMETHBIX PE3YIbTATOB, HO
HTOTOBOM OLCHKU OOCTWIXKCHHA MCTAIIPCIMETHBIX PE3YJIbTATOB O6y‘lCHI/I$IZ KOMMYHHUKAaTUBHBIX
(KoTOpBIE OIIEHWBAIOTCS KaK B MPOIECCE MPOBEACHHUS pabOTHl, TaK W B IPOIECCE 3aAlTUTHI
IMPOCKTa UJIN I/ICCJ'IGI[OBaHI/ISI) N PETYJIITUBHBIX (KOTOpLIG OLCHHUBAIOTCA B IIPOLECCE BBIITOJIHCHUA
MIPOEKTA).

OcHamienne JUIsi  W3ydeHHs  (U3MKM  TPENCTaBICHO B  BUAE OOOpYHOBaHUS  JUIs
JEMOHCTPAIIMOHHBIX ONBITOB M O0OPYZOBaHUS ISl JTA0OPATOPHBIX PAadOT M YUYCHHUECKUX
OTIBITOB, BKJTFOUAs OOIIYIO JUTSl €CTECTBEHHO-HAYYHOTO IHKIIA IIU(PPOBYIO JIA00OPATOPHIO, a TAKKE
uudpoByto nadoparoputo 1o ¢Gu3MKe (KaKk IOMOJTHHUTEIBHBIA 3JIEMEHT I YTIyOJIEHHOTO
u3y4eHus Gpusukn).

JleMoHCTpaIMoHHOE 000py/I0OBaHHE O00ECIeUrnBaeT BO3MOXKHOCTh HAONIOJCHUS OOJIBIIIMHCTBA
HN3Yy4aCMbIX $IBJ'ICHI/II71, IIpOLECCOB MU 3aKOHOB. DTO BO3MOKHO Ipyu OINTUMAJIIBHOM COYCTaHHUU
aHAJIOTOBBIX M LU(POBBIX CPEJICTB HAOIIOAEHHUA, aHAIM3a U3MepuTelbHON MH(popManuu. Tak,
HampuMep, Uil Kypca (U3UKHM OCHOBHOM IIIKOJIBI €CTh BO3MOXHOCTH JE€MOHCTpPAIHH
KIIACCUYCCKUX JCEMOHCTPAOMOHHBIX OKCIICPUMCHTOB: IAACHHUEC TCJI B pr61<e HBIOTOHa,
JEeMOHCTpaIus JelcTBUA aTMoc(epHOro naBiieHHs, 3akoHa [lackans, n3mMeHeHus oObeMa Teln
IIpY HarpeBaHUM (OXJIAXKACHUHU), IPUTSHKEHUS MoJieKyl U T.1. Habop mo snekTpocTaTHke Jaer
BO3MOXHOCTh JIEMOHCTpAllMU 3JIEKTpU3allMM TeJl, 3aKOHAa COXpPaHEHUs 3apsaa, JIMHUN
HAIPSDKEHHOCTH 3JIEKTPUYECKOTO MOJs M T.J. U MOXKET HCIOJIb30BaThCs Kak 8 Kiacce Mpu
HU3YUCHUU DJICKTPOMATIrHUTHBIX ﬂBHeHHfI, tak 1 B 10 xitacce IIpHU U3YUCHUU BJICKTPOCTATHUKHU.

HpI/I MMPOBCACHUN ACMOHCTPAIUOHHBLIX OIIBITOB JOJIXKHBI CO6J'IIO}121TI:C$I Tpe6OBaHI/I$[ K HX
HarjsiAiHOCTH (SICHaSI U IIOHATHAs IIOCTaHOBKa OHI)ITa), BUIUMOCTH IJId BCEX yJAIIUXCA KJlacca
(Ipy HAMMYUU MEJKUX JeTallell NCIOJb3YyeTCs UX YBEIMYEHHOE U300paXKeHue py MOMOLIU BeO-
KaMCpBI), SMOIIMOHAJIBHOCTH H, II0 BO3MOKHOCTH, 3aHUMATCIBbHOCTHU (JICMOHCTpaIIHOHHBII)'I OIIBIT
AOJDKCH BBI3bIBATH HMHTCPEC YydalllUMXCs, CO3JaBaTb MOTHUBAIMIO K H3YYCHHIO HpGI[MCTa) n
yOeuTeNbHOCTH (1TOKa3bIBaTh TOT AP (GEKT, Ha IEMOHCTPALIMIO KOTOPOTO OH ObLIT HAaIlPaBJIEH).

Opnako peanu3anusi JOESTEIBHOCTHOTO MOJXoJa B 00ydeHHHM (U3MKE NEPEHOCUT aKLEHT C
JEMOHCTPAIIMOHHOTO 3KCIEpPUMEHTa Ha ydeHuueckuil. Hampumep, no MexaHuke McclieZJOBaHUE
KMHEMAaTUYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB JWHAMUKH, KOJIEOATENbHBIX  JBUKEHUI
MIEPEHECEHO B YUEHUYECKUH SKCIEPUMEHT C COOTBETCTBYIOIIMM Habopom obopynoBanus. [Ipu
M3Y4YEHUHU AIEKTPOJAUHAMUKH J1TaOOpaTOpHOE 000PYA0BaHKE MO3BOJISIET UCCIEN0BAaTh HE TOJIBKO
3aKOHBI MTOCTOSIHHOTO TOKAa, HO C MCIIOJb30BAaHHUEM KOMIIBIOTEPHOIO ocuuiuiorpada Mmo3BoiseT
MPOHA0JII0IaTh M HCCJIEN0BaTh JJIEKTPUYECKHE LEMU IEPEMEHHOTO TOKa, OJOK JHOJOB
MO3BOJISIET HCCIIE0OBATh BOJIbTAMIIEPHBIE XapaKTEpUCTUKU auoja. [Ipum u3ydeHuHH ONTUKH
nmabopaTopHoe 000pYJOBAaHME IIO3BOJISIET HW3YYUTh 3aKOHBI TE€OMETPHUYECKOW  ONTHKHU
(mpenomMieHue cBeTa B MOJYLUWIMHAPE U MOJydeHUue U300pakeHUsl B JIMH3aX) U MPOHA0II01aTh
OCHOBHbIE SIBJICHHSI BOJIHOBOM ONTHUKH (MHTEepQEpeHLrs U NOJsSpHu3alus), HCCIeA0BaTh
Iudpakiuuio ceeTa (IuppakUOHHAS PEIIETKA).

B cootBercTBHM C mpeAMETHBIMH pe3yjidbTaTaMu oOydeHus (u3nke 000pydOBaHHE IS
YUYEHUYECKUX ONBITOB 00ECIeUNBAET IPOBEACHHUE CIEAYIOIUX TUIIOB padOT, CrPyNIUPOBAHHBIX
10 BUJIaM J€SITEIbHOCTH, HE3aBUCUMO OT UX TEMaTHUECKON MPUHAJJIEKHOCTHU:

1. IlpoBeneHue mnpsMbIX H3MEpPEHHM (GU3NYECKUX BEIWYMH (M3MEpEeHHe Macchl, 00beMa
KUJKOCTH, TEMIEPATyphl >KUIKOCTH, CHJIbI, CHJbl TOKA, HANpPSDKEHUS) C HCIOJb30BAHUEM
aHAJIOTOBBIX U IIU(PPOBBIX TPHUOOPOB.

2. IlpoBepka 3aJaHHBIX MPEANOJIONKEHUIN (NpsMble U3MEpPEHHUs (QU3NYECKUX BEIMYUH U
CpPaBHEHME 3aJJaHHBIX COOTHOLIEHMH Mexay HuMu). Hampumep: mpoBepka ycaoBUH IJIaBaHUS



T€J, YCIOBUN paBHOBECHsS pblyara M OJOKOB, 3aKOHOMEPHOCTEH MOCJIEI0BAaTEIIbHOTO U
MapajuieIbHOTO COCAMHEHUS TTPOBOTHUKOB H T.I.

3. Pacuer 1o nojy4eHHbIM pe3ylibTaTaM MpSMbIX U3MEPEHHUI 3aBUCUMOI0 OT HUX NapaMmerpa (B
OCHOBHOM 11KOJIe) M KocBeHHbIe m3Mepenusa (B 10 - 11 kmaccax). Hanpumep: yckopenue tena
IIpU PaBHOYCKOPEHHOM JIBUJKEHUM, YCKOPEHHE CBOOOJHOTO NaJEHHUS, YKECTKOCTb MPYKUHBI,
K03 (UILIMEHT TPEHUs CKOJIbKEHUS, MEXaHNYeCcKasi paboTa U MOILTHOCTD U T.[I.

4. HaGmosieHue sIBJICHUM U MTOCTAaHOBKA OIBITOB (Ha KaU€CTBEHHOM YPOBHE) IO OOHApPYXEHUIO
(GakToOpoB, BIMAIONIMX HA MPOTEKAaHWE JaHHBIX sBiIeHU. Hampumep: mnpsmMonuHeiiHoe
pacrpocTpaHeHUe CBETa, JUCIEPCUs CBETA; U3y4YE€HUE CBOMCTB U300pa)KeHUs B IUIOCKOM 3epKalle
U T.I.

5. HccnenoBanue 3aBUCUMOCTU OJIHOM (PU3MYECKOW BEIUYMHBI OT JIPYroi € MPEJCTaBIEHUEM
pe3ynbTaToB B BUJIE TpaduKa U pacuera UCKOMOTO napamerpa. Hampumep: 3aBucumoctu mytu
PaBHOMEPHO ABWXYHICTOCA TCJIa OT BPEMCHHU JABMIKCHHA TEjIa; CUJIBI TPCHUA CKOJIBXKCHUA OT
CHJIBI HOpMAJIbHOTI'O JaBJICHHA, KaUCCTBA o6pa60T1<1/1 HOBerHOCTefI TCJI U HE3aBHUCHUMOCTH CHJIbI
TPECHUA OT IUIOIIAAW COIMPUKOCHOBCHHUA TCJI; CHUJIBI YIPYIrOCTH OT YAJIUMHCHHUA IPYKHUHBI,
BBIT&J'IKI/IB&IOIHGIZ ciibl OT o0beMa HOFp}DKGHHOfI qaCTu TCJIa U OT IINIOTHOCTHU KHUJIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO OTPYKEHO TEJO U T.1I.

JlaboparopHoe oOopymoBaHuE O0ECTICUMBACT CAMOCTOSITEIbHBIM YYCHHYECKUN SKCIEPUMEHT,
KOTOPBIM MOKET UMETh pa3zianuHble (GopMbl: PPOHTATBHBINA SKCIIEPUMEHT ((PPOHTAIBHBIE OIBITHI
u gjabopatopHbie pabOThI), pabOTHl NPaKTUKyMa, Y4eOHO-MCCIEAOBATEIbCKUE pPAOOTBI |
MPOEKThl AKCIEPUMEHTATBHOTO Xapakrepa. [Ipm 3TOM HOPMATHBHO-00S3aTENBHBIM BHE
3aBUCHUMOCTU OT YpOBHS M3ydeHHs (pu3uku (0a30BbIM M yriiyOjaeHHbIN) U 00pa3oBaTeNIbHOM
porpamMMbl (OCHOBHAsI WU CPEIHSS IIKOJA) SIBISETCS (PPOHTANBHBIN SKcnepuMeHT. MIMeHHO
MOCPEICTBOM ~ (PPOHTANBHOTO ~ OKCIMEPUMEHTAa  JIOCTUTAIOTCA  MPEIMETHBIE  PEe3YJIbTaThI
SKCINEPUMEHTAJIbHOTO  XapakTepa, a YYalluMHUCS OCBAMBAIOTCS  CIOCOOBI  JEHCTBUIA,
COOTBETCTBYIOIIIME YyKa3aHHBIM BBINIE TMATH TUOaMm paboT. JlaGopaTOpHBIM MpaKkTHKyM
1enecoo0pa3eH TOIBKO MPH YriyOJIeHHOM YPOBHE U3YUYEHUS MPEaMETa.

OnTuMaiIbHBIM 11 JOCTHUIXKCHUA ueneﬁ IIPOBCACHUA (prHTaJ'II)HOFO SKCIICPUMCHTA ABJIACTCA
MpEeACTABICHUE JIA0OPATOPHOTO OOOPYIOBaHMSI M MATEpUaIOB B BHUAC TEMATHYECKUX
KOMIUJIIECKTOB II0 MEXAaHUKCEC, MOHGKy.J'IS[pHOfI (1)I/ISI/IK€, SJICKTPUYCCTBY U OIITHKC. Wcnonp3oBanne
TEMaTUYECKMX KOMILIEKTOB CHOCOOCTBYET (POPMUPOBAHMUIO TAKOTO BAKHEWIIEro yMEHHUs, Kak
mo00p ydJaluMHUCs 00OpYAOBaHUSI B COOTBETCTBHH C IIENIBIO MCCIIEIOBAHUS M3 H30BITOYHOM
HOMCHKJIATYPbl HPCIIOKCHHOI0O KOMIIJICKTA; II03BOJIACT IMPOBOAWUTH JSKCICPUMCHTAJIBHYIO
paboTy Ha JIO0OM 3Tale ypoKa; YMEHBIIACT TPYMOBBIC 3aTPaThl YUUTEINS IMPH IOJITOTOBKE K
ypOKaMm, TIOCKOJIbKY He TpeOyeTcs IepeKOMIIOHOBKAa 000PYI0BaHUS B COOTBETCTBHH C 33/1a4aMU
KOHKPETHOTO ypOKa.

[Ipyu myiaHupoOBaHUM MPAKTUYECKUX PabOT BaXXHO MMETh B BUAY, UTO IPEIMETHBIE PE3YJIbTAThI
AKCIEPUMEHTAJIBLHOTO XapaKTepa MOTYT ObITh OCBOEHBI TOJBKO MPU ONTUMAIbHOM COYETaHHUH
KpPaTKOBPEMEHHBIX (DPOHTAIIBHBIX OIBITOB U OJIHOYACOBBIX JIAOOPATOPHBIX padoT.

Baxxnoe 3HaueHue umeeT TOT (akT, 4TO B COCTaB (PPOHTAIBHOTO OOOpPYIOBaHUS Hapsly C
AHAJIOTOBBIMHM BXOJAT W IU(POBBIE CpeACTBa M3MEpeHHs. K HUM OTHOCSTCS 3JEKTPOHHBIN
CEeKyHJIOMEp C JAaTYMKaMU, DJIEKTPOHHbIE BEChl M JAaTYUKU LUPpoBOil nmabopartopuu. Takum
obpazoM, TpW TMpoBeAeHUU (POHTAIHHOTO OJKCIIEPUMEHTa B OCHOBHOW IIIKOJIE YYCHHKH
3HAKOMSTCS C DJIEKTPOHHBIMH CIIOCO0aMU M3MEPEHHUI U BBIYHCIICHUN.

brnox obopynoBanust ansi ydeHHuecKux palboT mo ¢usuke chopmupoBaH Ha 0Oa3e mNepeyHs
0o0OpyIOBaHUsL [UIi TPOBEJACHUS OCHOBHOTO TOCYJAapCTBEHHOTO »JK3aMeHa 1O (u3mKe.
Ucnons3oBanne mnpubopoB u 00OpPyIOBaHHS C €IMHBIMA JUII BCEX OOydYarOmMXCs
XapaKTCpUCTUKaMU II03BOJISICT CTaHAapTHU3UPOBATH mpoucaypsl BBITIOJIHCHU L



OKCIIEPUMEHTAJIbHBIX 33JIaHU Ha dK3aMEHE M 00ECIEUYHTh HAJSKHYIO OIEHKY pe3yJbTaToB Ha
OCHOBAHUH IKCIEPTHOM MPOBEPKU OTBETOB OOy4aromuxcs. [Ipu 3ToM OCHOBaHMEM 71l BBIBOJA
O MPaBWJILHOCTH MPOBEICHUS TAHHOTO OTBITA SIBJIAIOTCS PE3yJbTAThI, MOTYyYECHHBIC YIAIIUMUCS
MMOCPEACTBOM MPSIMBIX U3MEPEHUN 3aTaHHBIX (PU3UUECKUX BEJIMYMH.

HaGop nmnst mpoBeaeHHsT OCHOBHOTO TOCYIAPCTBEHHOTO JK3aMeHa OO0ECIeYMBaeT pa3padOTKy
HECKOJIBKUX OJIHOTHIIHBIX 3a)1aH1/1171 IIpyu HCIOJB30BaHUU OAHHAKOBOI'O 060py210BaHI/I$I C
pPa3HBIMHU XapaKTEPUCTUKAMH. DTOT TOJXOJ IeJIeCO00pPa3HO HMCIOIb30BaTh U MPHU MPOBEICHUN
(GpOoHTaNIBHBIX ONBITOB U JIabopaTOpHBIX padoT. Hampumep, npu npoBeneHUH HCCIEAOBAHUS
3aBUCHMMOCTHU CHUJIBI TOKAa OT HAIIPIKCHHA MOKHO BBIJCIWTE B KJIIACCC I'PYIIIbI, KOTOPBIC 6YZIYT
MPOBOJNTH JAHHOE HCCJICJOBAHUE, HCIOJNB3YS PE3UCTOPHI C Pa3HBIM COMPOTHBICHUEM, H
namrouky. [lo pe3yapTraTaM MOXKHO CpPaBHUTH NOJIyYEHHBIE 3aBHCUMOCTH, OOCYIUTh TPAHHUIIBI
BBITIOJTHEHUS 3akoHa OMa JUIs y9acTKa [eId, ONPEACTUTh COITPOTUBIICHUS PE3UCTOPOB.

Crnenyer OTMETHTb, YTO NpPU NPOBEACHUU (POHTAIBHBIX ONBITOB MU J1a0OPAaTOPHBIX paboOT B
OCHOBHOI 1IKojie TpeOyercs 3aluch pPe3yabTaTOB BCEX MPSAMBIX HM3MEPEHHH C Y4eTOM
a0COJIIOTHONW MOTPEIIHOCTU. 371eCh IPHU MCIOJIB30BAaHUU TPAJULMOHHOTO 000pPYIOBaHUS
(MEH3ypOK, AMHAMOMETPOB, TEPMOMETPOB) M CTPEJIOYHBIX aMIEPMETPOB M BOJBTMETPOB
a0COJIIOTHYIO TOIPEHIHOCTh IEJIECO00pa3HO CBS3BIBATH C IIEHOM JeiieHus Npubopa, a Ipu
nepexosie K IUGPOBBIM HHCTPyMEHTaM (LM(POBbIE BEChl M JAaTYUKH) Y4YUTh paboTarh C
ONMHMCAHUAMM JTHX TPUOOPOB, BbIAEIAS JaHHblE 00 aOCONIOTHOW MOrPELIHOCTH, JIMOO
npeiaraTb 3Ha4€HUE MOTPELIHOCTH B TEKCTE 3a/laHUM.

[Ipy npoBeaeHUM HCCIEIOBAaHUS 3aBUCUMOCTEH OJHON (U3NYECKOM BEIUYMHBI OT APYroit
yyaniiecs J0KHbI OCBOUThH NOCTPOEHUE T'paMKOB € yKa3aHWEM aOCOIOTHBIX MOTPELIHOCTEN, a
IpU MPOBEIEHUU pabOT Ha NPOBEPKY MNPENOJOKEHUNH - YMETh CPaBHHUBATh 3HAYEHUS JBYX
NpSIMBIX H3MEPEHUH C Y4eToM aOCOJIIOTHOM MNOrpelHOCTH (HalpuMep, IMyTeM CpaBHEHUS
MHTEPBAJIOB TIOJYYEHHbIX 3HAU€HWW Ha uwucioBod ocu). IlpoBeneHue wu3MepeHuil u
uccneaoBanuii B Kypce ¢usukn 10 - 11 KIaccoB OTOJHSAIOTCS  HCIOJIb30BAHHEM
OTHOCHTEJIBHBIX MOTPEIIHOCTEN, yJaluuecss JOJDKHBI HAydYUThCsS PacCUYUTHIBATE OTHOCUTENIbHBIC
IIOIPEIIHOCTH B MPOCTEMIINX CIIy4assX MPSAMBIX U3MEPEHHUN U CPABHUBATH TOYHOCTH PA3IUYHBIX
U3MEpPEHUH.

OOpailaeM BHUMaHUE, 4TO OLIEHUBAHHE JIADOPATOPHBIX padOT OJKHO 0a3MpOBaThCS, Kak U B
KpUTEpUSX OLEHUBAaHUS SKcrepuMeHTalbHbIX 3anaHuii KM OI'D, He Ha mnpaBUIbHOCTU
odopMmIIeHHs 0TYeTa O paboTe, a Ha MPABUIBHOCTH JEHCTBUI M0 cOOPY yCTaHOBKH, ITPOBEICHUIO
OTIBITOB, CHATHUIO MTOKa3aHUU IpUOOPOB.

OcHaiieHue JUisi U3Y4€HHUs OWOJIOTMM IPEJICTaBICHO KOMIUIEKTaMU JIEMOHCTPAIlMOHHBIX
BJIQXKHBIX IpEnapaToB, repdapueB U KOJUIEKUUN [0 pa3HbIM TeMaM Kypca OMOJIOTHH, a TaKkKe
uudpoBoi abopaTopueil Ui NIpoBeAeHUs MpakTHueckux padbot. Kpome toro, mpu mzydeHuu
OMOJIOTMM MOXKET HMCMOJb30BaTh LupoBas jgadopaTopus no OMOJIOTHUU (KaK JOMOIHUTEIbHBIN
ANIEMEHT IS YrIyOJeHHOTO U3yUYeHHUs Kypca).

B yuebHoM mponecce ydamuecs JOKHBI MOJIYYUTh BO3MOKHOCTb UYBCTBEHHOTO BOCIPHSTHS
U3Yy4aeMbIX SBIIEHUH U 00bekTOB. OJHAKO M3y4yaeMble SBJIEHUS U OOBEKThl HE BCEr/la MOTYT
ObITh HEMOCPEJCTBEHHO BOCIPOM3BEACHBI WMJIM IMOKa3aHbl B y4eOHOM MoMmelleHud. B stom
cilyyae y4eOHOe 000OpylOBaHHME JAeT BO3MOXKHOCTb MX BOCIPOM3BECTH OIOCPEJOBAHO, 4Yepe3
KOJUIEKIIMIO, repOapHbIi JINCT, MUKpOIIpenapaT, MOAeib, BUACO(MPArMeHT U T.II.

Brnaxnble npenaparbl HpeICTaBISIIOT COOON HaTypalbHble OOBEKTHl, CMOHTHUPOBAaHHBIE Ha
CTEKJISIHHOW IUIACTUHKE M ONYIIEHHbIE B CTEKISHHBIA UWIHHIP C KOHCEPBUPYIOLIEH
KUJKOCTHIO, INOO NpeACTaBIECHHBIE B IUIACTUKE. 3/1€Ch MpeJiararoTcsi TOTaJbHbIE Mpenaparsl,
MO3BOJISIFOIIME M3ydaTh BHEIIHEE CTPOCHHME OpPraHu3Ma MM ero yactu, (Hampumep: "Kopenb
06060oBoro  pacrenuss ¢  kinybenbkamu", '"l'amroka"); aHaroMuueckue — IpenaparThl,



[pelHa3HAYeHHbIE JJIi M3YYEHUsT BHYTPEHHETO CTPOEHHUS OpraHuM3Ma WM €ro OpraHoB
(manpumep: "Buyrpennee ctpoenue Jsrymku', "BHyTrpennee cTpoeHue nTuLbI");
OMoJIOrMYecKHe IpernapaThl, Jarolllhe MpPeICTaBICHHE O CTaJusiX pa3BUTHUS OpraHu3Ma
(manpumep: "Pa3Butme xoctuctoir pbiObl", "PasButue Kypuusl"). Briaxksble mnpemnaparsl
HCIOJIb3YIOTCS KaK pa3faTO4yHbIi MaTepuas B MpOIecce JAEMOHCTPALMU MPU HU3y4YEHHUH HOBOTO
MaTepuajga WIM B IPOLIECCE BBIINOJHEHUS NPAKTUYECKUX 3a/laHui, pa3padOTaHHBIX Ha HX
OCHOBE.

I'epbapuu - coOpaHue NPECCOBAHHBIX, 3aCYIICHHBIX PACTCHUW WM HUX YacTeHl IMOMOTar0T
U3y4aTh pacTeHUE B KaOMHETE M y3HaBaTh €ro B MPUPOJE, a repOapusalus - Haubosee NpocTon
croco0 coxpaHEHHs] pacTeHUH U MX YacTell B TE€YEHHE JUIMTEIBLHOrO BpeMeHU. B mepeune
npearaeTcsi cuctemaruueckuid repOapuii (Hampumep, "OCHOBHbIE TpyIIbl pacTeHuil") u
repOapuii 1Mo oOmel Ononoruu (KOTOPBIN MO3BOJISIET MPOWLIIOCTPUPOBATH H3MEHUYHUBOCTD,
UCKYCCTBEHHBIH OTOOp, CHUCTEMAaTHYeCKUE KaTeropuu M BHA000pa3oBaHHE, TUBEPreHUUs U
KOHBEPI€HLIMs, TOMOJIOTUYHBIE U aHAJIOTMYHbIE OPraHbl, pyJUMEHTApHbIE OpraHbl, apoMopdo3,
uaoaganTanuss  (QpEeHOTUNn U TEHOTHI, NOJUIUIOMAMS, OTJAJeHHas TIuOpuau3aIus,
B3aUMO/ICHCTBUE pacTEeHUI ¢ aOMOTHYECKUMU (AKTOpPaMU CpeJibl, B3aUMOJICHCTBUE pacTEHUH C
onotnueckuM (akTtopamu cpenbl). ['epOapHbIi Marepuana HUCHOJB3YIOT KakK pa3aaTOYHBIN
MaTepuai A JEMOHCTpAIMU U3y4aeMbIX OOBEKTOB, JJISl BBHIIOJHEHUS MPAKTHUYECKUX 3aJaHUM
IIPU 3aKPEIUIEHUU MaTepuaia Wil TMarHOCTUKY y4EOHbIX Pe3yJIbTaTOB.

Takxe mnpencTaBi€Hbl KOJUIEKIMH - HAaOOphl NPEAMETOB WM BELIECTB, MOJ0OpaHHBIX IO
omnpeeNeHHbIM mpu3HakaM. OObEKTaMU HMX MOTYT ObITh pacHpaBlieHHbIE U 3acylLICHHbIE
HaceKOMbIe, pakooOpa3Hble, PAKOBHUHBI MOJIJIIOCKOB, OT/IEIbHBIE YaCTU CKEJIETOB KUBOTHBHIX. B
KOJUIEKIIMSIX COYETAIOT HaTypalibHble OOBEKThl C MX H300pa)K€HHUEM B BUJIE PUCYHKOB WU
Mynspked - umutauui. [lpeanosxkeHHble B nepeyHe MOp(OJIOrMYEcKUe KOJUIEKIHUU JaroT
MIPEJICTAaBJICHHE O BHEUIHEM CTPOCHMM OpPraHOB WJIM WX 4YacTeil, MO3BOJSIOT MPOBOIUTH
CpaBHEHMsSI OOBEKTOB, BBIACHATH MX OOIIME YepTbl M YEpPThl pa3inyus (HampuMmep:
"[IpencraBuTeny OTPSIIOB HACEKOMBIX" U JIp.); OOIIEOHMOJOTHYECKHE KOJIIEKIUU IO3BOJISIOT
BBUSICHSITh B3aUMOCBSI3M B OpPraHUYECKOM MHUpE, paccMaTpuBaTh pa3BUTHE OPraHU3MOB,
MPOCIEXKNUBaTh OO0IIEOHMOIOTHYECKHE 3aKOHOMEpHOCTH (Hampumep: "IIpumepbl 3alIMTHBIX
npucnocobiaeHuit y Hacekombix"). Kosuiekum, kak u repdapuu, UCHOJIB3YIOT KaK pa3JaTOYHBIH
MaTepuai A JeMOHCTpAIMU U3y4aeMbIX OObEKTOB, JJISl BBIIOJIHEHUS MPAaKTUYECKUX 3aJaHUN
IIPU 3aKpEIUIEHUU MaTepraia Wil TMarHOCTUKY y4eOHBIX Pe3yJIbTaTOB.

O3HaKoOMIIEHUE ydamuxcsa € MHUKPOCKOIMMYCCKUM CTPOCHUEM JKHUBBIX OPraHM3MOB - OJHA U3
TJIaBHEUIIINIX 3aa4 HAayKW, ITO3BOJIAIOIHNX IIOJABCCTH MIKOJbHUKOB K INOHMMAHHUIO CIWMHCTBA
opranuyeckoro mmpa. s mpoBeneHus J1abOpaTOPHBIX padoT B HUGPOBYIO J1abOpaTOPUIO
BKJIFOYECH MHUKPOCKOII, @ B KOMINJICKTC IMMOCYAbI U 060py210BaHI/I$[ O6HI€FO HAa3HA4YCHUSA UMCHOTCS
HE00X0MMOE OCHAIIIEHUE ISl IPOBEICHUS JTA00OPATOPHBIX PadoT.

Hudposas naboparopusi BKIIOYAET HAOOp Ui H3TOTOBJIEHHUS MUKpompenaparoB. Caexue
IpernapaThl U3TOTABIMBAIOT /ISl HEMEIJICHHOTO PacCMOTpeHHUs. K HUM OTHOCSATCS KUAKOCTHBIE
(0OBEKTHI OOBIYHO TIOMEIIAIOTCS B BOJY, a IpENaparhl COXPAHSIOTCS B TEYCHHE HECKOJIBKUX
IHEN), cyxue (HampuMep, YacTHILy NTHYBETO Mepa, MPOCTO TOJIOXKHUTh HA TPEAMETHOE CTEKIIO H
MUKPOCKOTIMPOBATh), JXHBBIC TpenapaTl (Ma3KH - KalUuld >KUIKOCTH, HAIpuUMep KpPOBU) H
BUTAJIbHBIC TIpenapaThl (KOTOPBIE HCIOJB3YIOTCS Il M3YyYCHHS MAaJIOKIETOYHBIX OOBEKTOB
(mpocTeliinx, KOJOHUN BoJopociiel), aasi HaOdoAeHus IBUKeHHUS (Tydenbku, ameOsl).
[TpuroroBiieHre MUKpOIpenapara BBIPA0ATHIBACT Yy YYalIeroCs HAaBBIKM CaMOCTOSTEIBHOM
paboThI, AKTUBU3UPYET WX MO3HABATEIBHYIO [ESATEIBHOCTh W 3HAKOMUT C TEXHUKOH U
METOJMKOM HAy4yHOTO uccienoBanus. B mudpoByro mabopaTopuio BKIIOUEH TakKe U HaOOp
MUKPOIIPENIapaToB, KOTOPBIA  COACPKUT  TOCTOSIHHBIE — TIpemaparbl, JIOJTOe  BpeMs
COXPAHSIOIINECS B IIPUTOTHOM [T MUKPOCKOTIMPOBAHUS BHJIE.

CJ'IC)IyeT OTMETUTH, YTO HapAAy ¢ HUCIHOJIb30BAHUECM HCPCUYHUCICHHOI'O0 BBIIIC y‘I€6HOFO



000pyI0BaHUSI BAKHYIO POJIb B U3YyYECHUU OMOJIOTUU UTPAIOT MPHUPOTHBIE OOBEKTHI, TAK KaK B
OOJIBITMHCTBE CITy4aeB TOJIHKO OHM MOTYT 00ECIEYUTh HAMOOJBIITYI0 KOHKPETHOCTh U TIOJHOTY
3HAHUHN y4YalIUXCs, TOMOTAIT (OPMUPOBAHUIO Y HUX MPABUIBHBIX OHMOJOTrHYecKnx 3HaHuh. K
TaKUM JKUBBIM OOBEKTaM OTHOCSAT PACTCHHS, >XWBOTHBIE JKMBOTO YroOJiKa, aKBapuyma,
Teppapuyma. I(DPEKTUBHBIM CPEACTBOM 3HAKOMCTBA C NPHUPOIHBIMH OOBEKTAMHU SIBIISIOTCS
OKCKYpCMU B OHOJIOTHYECKHE M KpaeBEIYeCKUE MYy3ed, OOTAaHWYECKHUE Calbl, 300MapKu M
OKPYXAIOIIHE KOy €CTECTBEHHBIE U HCKYCCTBEHHBIE TIPUPOIHBIEC COOOIIECTRA.

TpaHI/IHI/IOHHBIC OHMOIOTHYECKUE MYJIKU 1 MOJICJIM B HACTOAIICC BPEMS YCIICITHO 3aMCHAIOTCA
uudpoBbIMU 00pa30BaTENIbHBIMU pecypcamMu: BUAeo(pparMeHTaMy, aHUMaIe, BUPTyalbHbIMU
naboparopusimu. [{ludposbie 0O6pazoBarenbHbIe PECYpPChl HE MOTYT CTaTh MOJHOIICHHOW 3aMEHOM
PCAIBHBIX MPUPOIHBIX O6T)GKTOB, HO AT BO3MOKHOCTH IMO3HAKOMUTHCA C NES INUPOKHUM
KPYroM 0OBEKTOB, CO3/IAI0T MPEANIOCHUIKH UTSI HHTEHCU(UKAITIN 00pa30BaTEeIHLHOTO poIiecca u
oOecrieunBarOT HE3aMEUINTEIbHYI0 OOpaTHYIO CBSI3b, KOMIIBIOTEPHYIO  BH3YyaJIH3aIHIO
nH(QOpPMALMK, aBTOMATH3AIMIO YIIPABJICHHUS YYECOHOW JIEATEIHHOCTBIO W KOHTPOJb €€
pe3yIbTaTOB.

OcHamienne Ui U3y4eHUs] XUMHHU TPEJICTABICHO B BUJE JEMOHCTPAIIHOHHOTO O0OpPYIOBAHHS,
KOMIUIEKTa XUMHYECKUX PEaKTHBOB C HEOOXOIMMBIM 00OpYyJOBaHHWEM M3 OOIIEro KOMILIEKTa
MOCYIBI U 00OPYAOBaHUS ISl YICHUIECKIX OTIBITOB M KOMIUIEKTa KoJuieKiuii. Kpome toro, mpu
W3YYEHUH XUMHH HCIIOJIb3YeTCs oOmmas Ul €CTeCTBEHHO-HAy4yHOTO IHKIA IHQpoBas
nmaboparopusi, a TaKke mudposas gadbopaTopus M0 XUMHUH (KaK JOTOJHUTEIBHBIN 2JIEMEHT IS
yIayOJI€HHOTO U3YYEHUsI XUMUH).

JIeMOHCTpaIMOHHBIM IKCIEPUMEHT SIBJISIETCS. BaXXHOM 4acThi0O OOyuyeHUs XMMHUHU. 37€Ch Ba)KHO
MIOMHUTb, YTO IPHU €ro MPOBEACHUU 0053aTeNbHO JI0JKHBI ObITH COOJIIO/IEHBI BCE HEOOXOIUMBbIE
STarbl:

ITIOCTaBKa IIEJIM 3KCIIEPUMEHTA,

ONKCaHKue HEOOXOUMOTO JUIsSl €0 BBIIOJHEHUS! 000pyI0BaHUS U PEaKTUBOB,
IJJAHUPOBAHUE NIOPAJIKA IPOBECHUS,

OIMCAHUE UCXOIHBIX BEILIECTB,

MPOTHO3MPOBAHUE OXHUAAEMBIX B PEAKIMOHHOW CMECH M3MEHEHHM U  Pe3yJIbTaTOB
IKCIIEPUMEHTA,

OTIMCaHUE U3MEHEHUH, MPOU3OIIEANINX C BEIECTBAMH,
(hopMyTUpPOBKA BHIBOJIOB U3 SKCIICPUMEHTA,
CO3/IJaHME PUCYHKA SKCIIEPUMEHTAITHHON YCTAHOBKH M COCTABIICHUE YPAaBHEHUS PEAKIIUM.

B mporecce mpoBeneHuss JEeMOHCTpalMii, ydaliuecsi OCBaMBAIOT ATalbl MPOBEJIEHUS OIIbITa,
nmosToMy Hambosiee S(DPEKTUBHBIM SBISETCA HE MPOCTOE OIMUCAHHUE OIBITa YYUTEIEM, a
UCII0JIb30BaHUE 3BpUCTHUECKON Oecenpl. [Ipu peanuszanuu Takoro cueHapus Jaxke HE OYEHb
CIIOXHBIA OMBIT 3aHMMAET JOBOJIBHO MHOIO BPEMEHH, HO CJEJI0BAaHUE €MY I103BOJISET
oOecreunTh NMOHUMaHHE O0YYAIOIMMHUCA NMPUEMOB HAYYHOIO MO3HAHUS M UCIOJB30BaHUE HX
YK€ B CaMOCTOSITENIbHON JAESTEIbHOCTH B TMPOILIECCE YYEHHMYECKOro JskcnepuMenTta. Ha
HaYyaJIbHOM 3Talle U3y4eHUs XuMuu (B 8 - 9 Ki1accax) MMEHHO TaKOM MOJX0/1 MTO3BOJISET I0CTUYb
MaKCUMaJIbHOU 3(h(PEeKTUBHOCTU OT MPOBEACHUS TAOOPATOPHBIX U MPAKTUYECKUX PadOT, a TaKXKe
cOopMHUPOBATh y YUAIUXCS OTBETCTBEHHOE OTHOIIEHHE K SKCIIEPUMEHTY.

[Ipy oLIEHMBAaHMM YYEHUYECKHX IMPaKTUUYECKHX paboT LeraecooOpa3HO YUYMTHIBATH IMOAXOJIbI,
HCIIOJB3YIOIME B JK3AMEHAMOHHBIX MaTepuaiax. Tak, B HacTosIiee BpeMms IpeaIaraercs
SKCIEPUMEHTAJIbHOE 3aJlaHue, IpeaycMaTpuBaroliee BbIOOp JABYX BEUIECTB W3  IISATH



MPEIVIOKEHHBIX W TPOBEJICHHWE C HHUMH PEaKIUH, OTPAXKAIIMUX XUMHYECKHE CBOWMCTBA
YKa3aHHOT'O B YCJIOBUHM 3ajjaHusl BeulecTBa. OLeHMBaHUE UJET Ha OCHOBAaHUM OTUETa YYEHHUKA O
MpoJieslaHHOM padoTe (ypaBHEHHS PEeakinii, BBIBOJBI O HAOIIOMICHUSIX) U HA OCHOBAHUH TIPSIMOTO
HaONIOACHUS 33 NEUCTBUSMU YYCHHKA MO TIPOBEICHUIO OMBITOB. [Ipu 3TOM BBIAEISIOTCS STaIbI
0TOOpa BEIIECTB U CMEIIMBAHUS BEIIECTB B COOTBETCTBUH C MMYHKTAMU MHCTPYKIIUU K padoTe.

Baxuenmum HaIpaBJICHUEM KaK ACMOHCTPALUMOHHOI'0, TaK U YYCHHYCCKOI'0 JSKCIICPUMCHTA
JOJDKHO CTaTh WCIIOJIb30BAaHUE IHMPPOBON J1aOOpaTOPHH, KOTOpas IMO3BOJIIET OPraHU30BATh
XUMHUYECKUHU OKCIICPUMCHT Ha IMIPUHIUIIMAIBHO HOBOM YPOBHC, Hepel\/’ITI/I OT KayeCTBEHHOU
OILICHKH HaOJI0JJaeMbIX SIBJIEHUI K CUCTEMHOMY aHAJIN3y KOJIMYECTBEHHBIX XapakTepucTuk. [lpu
pabote ¢ matuukamu 1udpoBoi mabopaTopun 00ecreuynBaeTCsl aBTOMATU3HPOBAHHBIN COOp U
00paboTKa JaHHBIX, X0 KCIIEPUMEHTA MOYKET 0TOOpaKaThes B BUJC TPadUKOB MU TTOKa3aHUI
puOOpPOB, a Pe3yabTaThl SKCIIEPUMEHTOB MOTYT COXPaHATHCS JJIUTEIbHOE Bpems. HambGonee
AKTYAJIbHBIM JIA XUMHH ABJISICTCA IIEPEXO0J K KOJIWMYCCTBCHHBIM XAapPaKTCPHCTHUKAM, KOTOpBIﬁ
MOXHO [MPOUJIIIOCTPHUPOBATL CICAYIOIIMMU IIPpUMEpaMU: HN3YYCHHUEC CTPOCHHA IIJIAMCHH,
omnpenenenue pH B pasHBIX cpenax, ONpPEICIICHHE CKOPOCTH PEaKIuh, H3yYCHHE BIUSHUS
KOHIICHTPAIIUU U TEeMIIepaTypbl Ha CKOPOCTh PEaKIIUH.

HudpoBas maboparopusi TO3BOJISET PEATU30BATh MEXKIPEIMETHBIE CBS3W C JAPYTUMH
mpeAMETaMU  €CTECTBEHHO-HAYYHOTO IIMKJIA, IIOCKOJIBKY J1aeT BO3MOYHOCTh BBITIOJNHATH
MHTETPUPOBAHHBIC YICOHBIC UCCIICIOBAHUS TI0 €CTECTBEHHBIM HayKaM, MIPUMEHSITh U OCBaUBaTh
AJIEMEHTHI CTATUCTHKY U MHOOPMAIITMOHHBIE TEXHOJIOTHH.



