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IHosicHuTe/IbHAS 3aNKMCKA.

Pabouass mporpamMma »5IIEKTUBHOTO Kypca SBJISIETCS YacTbl0 OO0pa3oBaTEIbHOM IMPOrpamMMbI
ocHoBHOTO 0611ero oopazoBanust MOAY «COII Ne 76».

OnexkTuBHBI Kypc «Pemenue (u3ndeckux 3amau» IMpenHazHaueH uId ydamuxcs 8 KiaccoB
00111€00pa30BaTEIbHON MIKOJIBI B KAUECTBE MPEeIPOPHIbHON NOATOTOBKH.

JlaHHBIN Kypc SIBISCTCS TPEIMETHO-OPHEHTHPOBAHHBIM (MPOOHBIM) M NPU3BAH JaTh YYCHUKY
BO3MOKHOCTh peajln30BaTh CBOM MHTepec K (pU3MKe, yTOUHUTh FOTOBHOCTh U CIOCOOHOCTh YYEHHUKA
OCBaMBaTh NpPEIMET Ha MPO(UIHHOM YPOBHE M CO3JaTh YCJIOBHUS JIi KauyeCTBEHHOW ITOATOTOBKHU
ydalrerocs K 3K3aMeHy 1o BbIOODpY .

YMeHue pemarb 3KCIEPUMEHTAIbHbBIE 331a4UU SIBISIETCS OUEHb BaXKHBIM JUISl yYalIUXCs, TaK Kak
TaKue 3aJaHUs BXOJAT B CTPYKTYpPY SK3aMeHa IO (U3UKE 33 KypC OCHOBHOHM IIKOJbI, SIBISIOTCA
00s13aTeNIbHBIMU Ha BTOPOM Type OJUMIHMA[ JitoOoro ypoBHs. Kak mokasbiBaeT OMbIT, OOJIBIIMHCTBO
ydaluxcs pemarT Takue 3a7add ¢ TPyAOM WM HEe YMEIOT pelaTs ux coBceM. [1o3Tomy maHHBIN Kype
npu3BaH CHOPMHUPOBATH Yy YYAIIMXCS HABBIK PEUICHUS SKCIEPHUMEHTAIBHBIX 337ad JII000r0 YpOBHS U
COJIEpKAHUA: KOJMUYECTBEHHBIX U KAueCTBEHHBIX, C (PU3MYECKHM COAEPKAaHUEM U MEXKIIPEIMETHBIX,
BBITOJIHSAEMBIX Ha Ja0OpaTOPHOM 00OPYJOBAHUH M C UCIIOJIB30BAHUEM HOJPYUHBIX CPEACTB, PELIAeMbIX
B J1a00paToOpUu U B JOMAIIHUX yCIOBUSAX.

@akynbTaTUBHBIA KypC MOCTPOSH TAaKUM 00pa3oM, Y4TO PAaCIIUPSET, CUCTEMATH3UPYET 3HAHHS
y4alMxcsi 10 OCHOBHBIM pa3zziesiaM (PM3UKHU 3a CUET PELICHUs SKCIIEPUMEHTAIbHBIX 33JaHUN U MIpUIAeT
MIOJIyYEHHBIM 3HAaHUSM MPAKTUYECKYI0 HaIpaBlIEHHOCTb. [Iporpamma Kypca COAEpXKHUT 3aJaHus,
BBI3BIBAIONINE [TO3HABATEIbHBIA MHTEPEC YYAILMXCS W NPEACTABISAIONMUE LIEHHOCTb JUISl ONPEIEICHUS
uMH npoduis o0ydeHus B crapuieid mkoie. Takxke B KaXKIOW TEMe y4allUMCs IMpeiaraeTcsi pelnTh
3agaun, kKotopsie Bxoaat B KUM OI'D mo dusuke (3KCIEpUMEHTAIBHOE 3aaHHKE).

BxirodeHHBI B IpOrpaMMy MaTepuall MOMKET TPUMEHAThCA JJs  pa3inyHbIX TPy
HIKOJIBHUKOB. Kpome Toro, mnporpamMmma mO3BOJSIET OCYLIECTBIISTH 3BPUCTUYECKHE MPOOBI U
UCTOJb30BAaTh B IPENOJaBaHUN AKTHBHBIE METO/bl OOYYEHHS: BBHIMOJHEHUE MPAKTHUECKUX 3aJaHUi,
perieHue 3a7ad Mo KakIoW TeMme, MOWCK HeoOxonuMmon wHopMamnuu B juTeparype, B MHTepHeTe.
VYyamuecss HE TOJIBKO PELIAIOT 33Ja4d CAMM, HO M JOKJIAAbIBAIOT OCTAJIBHBIM O PE3YyJIbTaTaX CBOUX
HCCIIeIOBAaHHM, y4acTBYIOT B 00CYKIEHUU pabOT Jpyrux HMccieqoBaresei, IpeasaraloT CBOM METO/bl
pelleHrs  SKCIEPUMEHTANBHBIX  3a4a4,  I[PEAJOKEHHBIX  YUYUTENIEM, CaMH  COCTaBJISIOT
JKCIIEPUMEHTAJIbHBIC 3aJa4H.

Tak kak B COBPEMEHHBIX YCIIOBUSX MHOTME IIKOJIbI HCIBITHIBAIOT OTPOMHBIM HEJOCTAaTOK B
KayeCTBEHHOM (pU3MUecKoM 000pyAOBaHHUM, TO IMPOrpaMMa BKIIOYAET BAPUATUBHOCTh B MOA0Ope 3a1a4
(ux BbIOMpAET yyuTeNb B 3aBUCMMOCTH OT HaJH4Hsl B 1a0OPaTOPHH TOTO WIIM HHOTO 000PYJOBaHHMS), HO
B CBOEM OOJBIIMHCTBE MPEINONaraeT HCIOJb30BAHUE CAaMBIX MPOCTBIX H3MEPUTEIbHBIX NPHOOPOB.
Taxxe Ha MPOTSKEHUM Kypca MPOMCXOAUT 3HAKOMCTBO YYalllMXCsl C OCHOBHBIMM KoMmiulekTamu I'MA
1a00paTOpUH, YTO JAeT U3 BO3MOXKHOCTh B JJAJIbHEHIIIEM KaYECTBEHHO BBIOJIHATH 3KCIIEPUMEHTAIBHOE
3ananue Ha OI'D.

IIporpaMMa faeT BO3MOKHOCTb YCTaHOBUTH CTEIIEHb JOCTHKEHHS IIPOMEKYTOUYHBIX U UTOTOBBIX
Pe3yJIbTaTOB U BBIABUTH COOW B MPOXOXKIEHUH MPOTpaMMbl B 1000 MOMEHT Ipolecca 00ydeHus, Tak
KaK Ha Ka)XKIIOM 3aHATHH NP PELICHUH HKCIEPUMEHTAIbHBIX 33/1a4 y4alulMMKCS WHAUBUAYAIBHO HIIU B
IpyMIie y4uTelb MOXKET HMPOU3BOIUTH HAONIOJICHHE 32 BCEMH IIKOJIbHUKaMU. Kpome TOro, MoXHO Ha
MPOTSKEHUH BCEr0 Kypca KaXKJO0e 3aHATHE OTMEuYaTh Cambleé I'PaMOTHbBIC, KAaue€CTBEHHbIE PpPabOTHhI
yuamuxcs, oOecrieunBasi TakMM OOpa3oM CHTYyalMIO ycrexa. YYEHUK MOXKET NMPOBEPHUTH CTENEHb
TOTOBHOCTH pelIaTh dKCIEepUMEHTaNbHbIe 3a1aHus U3 OI'D, BBIMOIHAS MX CAMOCTOSITENIbHO WM TOA
PYKOBOJCTBOM YUMTEJIS.

[Tporpamma mpenHazHaveHa Iuisi ydammxcsi 8-9 KiraccoB, BRIOMPAIOIINX €CTECTBEHHOHAYYHBIH,
Wi PU3UKO-MAaTEeMaTHUYECKUH MPO(QUIb MM COMHEBAIOLIMXCS B BBIOOpE MPOQUIs Ui JadbHEHIIEro
oOydeHus, a TakKe JJIs TeX yJalluxcs, KOTOpble XOTeNN Obl YIITyOUTh CBOM 3HAHUS IO Kypcy (PU3UKH.
IlepBbie 3 waca 3aHATHH MOCBSIIEHBI AJIEMEHTaM TEOPUM MOTPEIIHOCTEeH, a Takke crocodam u
NpaBWiiaM  TPEICTABICHUS  OKCIIEPUMEHTAIBHBIX  Pe3ysbTaroB  (rpauueckoe  MPelCTaBICHUE
pe3ynbTara, KaueCTBEHHOE OIHMCaHKe, CPABHEHHE TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO Pe3yIbTaTa).



Koneuno, B kypce ¢usumkm 7-8 Kiacca y4YEHHKH 3HAKOMSTCS C OTUMH TOHSATHUSMH, HO HaBBIK

BBIYMCIICHHS TIOTPEIIHOCTEH y HUX eme He OTpadoTaH M He BCe ydJalluecs MOTYT NpPaBHIBHO

MIPOAHATM3UPOBATh MTPOBEACHHBIN YKCIIEPUMEHT M T'PAMOTHO MPEJCTaBUTh €TO PE3YIIbTATHI.

@opMBbI TEKYIIET0 HTOTOBOT'0 KOHTPOJIS.

WTOrOBBIi KOHTPOJIb OCYNIECTBISICTCS OAHUM W3 CIMOCOOOB MO BHIOOPY ydamierocsi: - pemenue 1-2

IKCIIEPUMEHTAIBHBIX 3a/1a4, 0(hOpMIICHHE OTYETa B MUCHBMEHHOM BHJIC; JJIS YUAIIUXCS, TUIAHUPYIOITIX

cnaay OI'D mo ¢usuke, 3amanus BeiOuparorcss u3 KHMM - ycTHOE BBICTYIUIGHHE C 3allUTON M

00CYX/IEHUEM pe3yJIbTAaTOB AKCIIEPUMEHTAIBHBIX 33J1a4, BBIITOJHEHHBIX CAMOCTOATEIBHO WU B IIape Ha

NPOTSHKEHUH Kypca (MOKHO CHSATh BHICOPOJIHK, CO3MaTh IUIAKaThl ¢ OGOPMIICHHEM pPE3yJIbTaToB

HKCIEPUMEHTA, MOATOTOBUTh HAYYHYIO CTAThIO IO TeME HKCIEPUMEHTa, pa3padoTaTh U MPEICTaBUTh

ABTOPCKYIO YCTAHOBKY JJISl TPOBEICHHUS OITBITA); - 3aIIUTA UCCICI0BATEIBLCKOTO MPOCKTA.

OcHogHble yenu u 3a0avu Kypca.

CO3JIaHKE yCIIOBUH JIIsi JOPMUPOBAHUS U PA3BUTHS:

- UHMELIeKMYANbHbIX U NPAKMUYECKUX YMEHUU 8 001acmu u3uuecko2o IKCRepuUMeHmd, NO360IAI0UUX
uccne008ams A6J1eHU NPUPOOLL,

- uHmepeca K u3yuenuio QuuUKU U npoeoeHuIo QuauUuecKko20 IKCnepuMeHma,

- YMEHUsL CaMoCmoamenbHo npuobpemams u NPUMEHAMb 3HAHUS,

- MBOpYECKUX CNOCOOHOCMell, YMeHUs pabomams 6 2pynne, eCmu OUCKYCCUI0, OMCMAUsams coro
MOYKY 3DEHUsL.

B miporiecce 00ydeHuns yyamuecsi IprOOPETAIOT CIEAYIONINE KOHKPETHBIE YMEHHS

® HabOI0OaMb U U3YYAMb ABTIEHUS U CBOUCNEA BeWecme U mel,

® OnUCHIBAMb Pe3VIbMAamvl HAOII00eHUl,

® gbL0BU2AMb 2UNOME3bL,

® omboupams HeobOXo0uMble npubopul,

Clempoums naawn ucciedosanus,

® GLINOIHAMb USMEPEHUST,

® GLIYUCAAMb NOSPEULHOCU NPAMBIX U KOCBEHHBIX USMEPEHUIL

® npedcmasisamy pe3yrbmamol UsMepenutl 8 guoe mabauy u 2 Kos,

® uHmMepnpemupo8ams pe3yibmamol IKCnepumMenma,

® Jenamb 6b1800bL,

Clobcyscoams pesynvmamol IKCNepUMEHma u y4acmeosams 8 OUCKYCCUU,

"Compyonuuams ¢ mogapuwiamu, pabomast 8 UCC1e008amMeNbCKOl epynne;,

TIpeonacams u npo6oOUMb IKCNEPUMEHMbl UNU HADII0O0EeHUs, KOPPEKMUPOB8AmMb padouyo YCMAHOBKY,

YCIL0BUSL NPOBEOeHUsl ONbIMA.

DNEeKTUBHBIN Kypc paccunTtaH Ha 34 yaca 1 wac B Hezenmto B 8 kiacce.

Conep:kanue 3J1eKTHBHOTO Kypca. (34 yaca)

DJeMeHTBI TeOpuH NorpenrHoctei (3 yaca).

[orpenrHocTr ipu GU3NYECKUX U3MEPECHUAX, (PU3NIECKHE U3MEPEHUS MPSIMbIE M KOCBECHHBIE, BUIBI

MOTPEIIHOCTEH, TPOMaXH, ACHCTBUTEIHLHOE 3HAYCHHIE, TOYHOCTh U3MEPEHUS, AITOPUTM BBIYHCIICHUS

MOTPENTHOCTH TIPU TPSMBIX B KOCBEHHBIX U3MEPEHUSX, a0COTIOTHAS U OTHOCUTEIbHASI TOTPEITHOCTb,

(bopMyJIBI 715 pacueTa MOTrPEeUIHOCTE!, CilydyaiiHas abCOOTHAs MTOTPEITHOCT, TPAaBUIA 3aIIUCH

MOTPENTHOCTH, Pe3yJIbTaTa ¢ YIETOM MOTPEUTHOCTEH, OTPEITHOCTH TIOCTOSHHBIX BEJTMYUH U TaOJTMIHBIX

JAHHBIX, TOTPEITHOCTh MACCHI, IIOTPEITHOCTH JEKTPOU3MEPUTEIHHBIX TPUOOPOB Yepe3 KITacC TOUYHOCTH

npuodopa.

[MpexncraBneHue pe3yabTaTOB 3KCIIEPUMEHTOB (2 yaca).

I'paduueckoe npecTaBIcHUE pe3yIbTaTOB U3MEPEHUH, TOHATHE O TEOPETHUECKON U

IKCIIEPUMEHTATLHONW KPUBBIX, TAOJUYHBIN METO/ MPEICTABICHUS PE3yIbTaTOB, MpaBUiIa OOPMIICHHS

AKCIICPUMEHTAIBHBIX 33JaHUH, 3alUCh M aHAJIU3  PE3yJbTaTOB SKCIIEPUMEHTA.

Pelenue skcriepuMeHTANBHBIX 3a/1a4 110 MexaHuke (8 yacos).

[ToBTOpEHUE OCHOBHBIX TEOPETHUYECKUX CBEICHUI IO TEME MEXaHHUKA.




PelieHre ka4yecTBEHHBIX IKCIIEPUMEHTAIBHBIX 337a4 MO0 MEXaHWKe (3a71a4d Ha CHJIBI B MPUPOJE, Ha

JIBIDKEHUE TeJl 10 WHEPIWH), PEIIeHUEe KOJMYECTBEHHBIX 3a7au (Ha ompenaeneHue KodpduimeHTta

TpeHHMs, Ha JABMXKCHUE TeJa MO ISHCTBUEM CHIIBI TSDKECTH, Ha CTATUKY); PEIICHUE UCCIIeI0BATEIbCKUX

IKCIIEPUMEHTANBHBIX 3a7a4 (UCCIeoBaTh 3aBUCHMOCTh YAJIMHEHHS NPYKHHBI OT MacChl Tpy3a,

WCCIIEZIOBATh 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JKECTKOCTH MPY>KUHBI, HCCIIEIOBATh 3aBUCUMOCTh CHIIBI

TPEHHS CKOJIBKEHHUS OT Beca Tesa u Ko3(D(DUIIMEHTa TPSHHUS).

Perierne sKkcrepuMeHTATBHBIX 3a/1a4 110 MOJICKYJISIPHOHM (pu3nKke u TepMoanHaMuKe (4 yaca).

[ToBTOpEHME OCHOBHBIX TEOPETUUECKUX CBEACHUI MO TEME TEILIOBBIC SBICHHUS.

PelieHre kaueCTBEHHBIX SKCIICPUMEHTATIBHBIX 3a/1a4 (Ha cr1ocoObl M3MEHEHHsI BHYTPSHHEH SHEPIUH, Ha

BUJIbI TEIUIONEpeaud, Ha mpoTekanue aud@dys3uu, Ha MPOIEecChl U3MEHEHHsI arperaTHoro COCTOSHUSI

BEILIECTBA); PEIICHUE KOJUYECTBEHHBIX IKCIIEPUMEHTANBHBIX 3a1au (Ha Ompele/icHHe TEeIIO0EMKOCTH

pa3lIMUHBIX METAJIOB M MaTepualioB, Ha ONpEJACICHHE YJICIbHOM TEIUIOTHl IUIABJICHUS Jbla W

napaduHa, Ha BEIYUCICHHUE CKOPOCTH POCTA KPUCTAIIIIOB).

Perrenue skcriepruMEHTAIBHBIX 33/1a4 110 3JIEKTpoAnHaMKKe (7 4acoB).

[ToBTOpEHNE OCHOBHBIX TEOPETHUECKUX CBEICHUI 110 TEME IEKTPOIUHAMUKA.

PeleHne kayecTBEHHBIX SKCIEPUMEHTAIBHBIX 337ad Ha COOPKY AJICKTPUYECKHX LIETel, Ha U3yueHHE

3aKOHOB TIOCJICIOBATEIBHOTO W MapajuIeIbHOTO COCIMHEHUS TIPOBOJHUKOB, Ha TEIJIOBOE, MATHUTHOE U

XMMHUYECKOE JICHCTBUE AJIEKTPUYECKOrO TOKA; PEIICHHE KOJMYECTBEHHBIX dKCIICPUMEHTAIBHBIX 337134

10 MCCIICJIOBAHUIO 3aKOHOB MMapaJuIeIbHOTO M TOCIIEA0BATEILHOTO COCTUHEHHUS TPOBOIHUKOB, Ha 3aKOH

JUkoynsJleHna, Ha ~ OmpeAeNeHUE  YACIBHOTO  CONPOTHBICHHS  IPOBOJHUKA,  PELICHUEC

WCCIIEIOBATENILCKUX OKCIIEPUMEHTABHBIX 33/1ad Ha WCCICIOBAHWE 3aBHCUMOCTH COIPOTHBIICHUS

MIPOBOJIHUKA OT JUTMHBI, HA KUCPHBIC SITUKU.

Perienne skcriepuMeHTaIbHBIX 3a1a4 1o Teme «Konebanus u BoHb» (5 4acoB).

[ToBTOpEHUE OCHOBHBIX TEOPETHUYCCKUX CBEICHHI MO TeMe KOJeOaHHs U BOJIHBI.

Perienne kauecTBEHHBIX 3a7]au Ha M3YYCHUE KOJIEOaHHH pa3IMYHBIX KOJIEOATENBHBIX CUCTeM. Pemenne

KOJIMYECTBEHHBIX OKCIEPUMEHTATIBHBIX 3a7aud Ha OMNPEJACICHUE YacTOThI, TMEPHOA, aMILTUTYIbI

KoJe0aHWi  MaTeMaTH4eCKOro W NPY)KMHHOTO  MasTHHKA. PellleHHe  HMCCiIeloBaTelbCKUX

IKCICPUMEHTAIBHBIX 3a1ad (MCCICIOBAaHME 4YacTOTHI M MepHoAa KojeOaHWii MaTeMaTHYeCKOro

MasiTHUKA OT JUIMHBI HUTH, HCCJICIOBAHNE YaCTOTHI U MEPHO/Aa KOJICOAHNH MPYKUHHOTO MAasTHHKA OT

MAacChl IPy3a U KECTKOCTH MPYKHUHBI).

Perrenue skcrepruMeHTaIbHBIX 331a4 110 TeMe «OnTuka» (3 gaca).

[ToBTOpEHUE OCHOBHBIX TECOPETHUECKUX CBEICHUI 110 TEME ONTHKA.

Perrenne kauecTBEHHBIX HKCIEPUMEHTAIBHBIX 3a/1a4 Ha 3aKOHBI OTPAaXXCHWs, MMPEJIOMJICHHS CBETa, Ha

JMH3BI U 3epKajia. PellieHHe KONMMYECTBEHHBIX SKCIICPUMEHTAIBHBIX 3a/ad Ha 3aKOHBI OTPaKCHUS,

MIPEJIOMJICHUS CBETA, HA JIMH3BI M 3epKaJia. Pemenne uccnenoBaTenbCKuX 3a1a4 Ha «UEPHBINA SIAK.
NNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUSA

N3ydyenne (u3WKu HA ypOBHE OCHOBHOIO OOIIET0 0Opa3oBaHWs HANpPaBIECHO Ha JIOCTIKEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

B pesynbrare u3zydeHusi GU3MKH Ha YPOBHE OCHOBHOTO OOILIETr0 0Opa3oBaHMs y OOydarolerocs
OynyT chopMHpOBaHbI CIEAYIOIINE JIMYHOCTHBIE pPe3ysbTaThl B dYacTv: [| 1) maTpuoTH4ecKoro
BOCIIUTAHUS:

« [l mposiBJeHHE UHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKOW (H3MUYECKOi

HAYKH,

e [] IICHHOCTHOE OTHOIIEHHE K JOCTHXKCHHSIM POCCHHCKHX yU€HBIX-(pu3ukoB; [ 2)

rPaKIAHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

e [ITOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCY)KICHHH OOIIECTBEHHO 3HAYMMBIX U ITHUYECKUX

npo0JIeM, CBA3aHHBIX C PAKTUYSCKUM MPUMEHEHUEM TOCTHKCHUH (PHU3HKH;

« [l oco3HaHHE BaXXHOCTH MOPAJIBHO-ITUYECKUX MPHUHIMUIIOB B JEATEILHOCTH y4éHOro; [ 3)

ICTETHYECKOT0 BOCTIMTAHUSI:
« [l BOCHpHUSTHE SCTETHUYSCKHX KadeCTB (DU3MYECKOW HayKH: €€ TapMOHHUYHOIO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH; [ |4) HeHHOCTH HAYYHOTO TIO3HAHMSA '



| oco3HaHWE LEHHOCTH (pu3MyecKol HayKM KaK MOIIHOTO WHCTPYMEHTa IO3HaHWUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXXHEHIIEH COCTABIIAOLIECH KYJIbTYPHI;

'l pa3BUTHE HAY4YHOM JTH0003HATEIBLHOCTH, HHTEPECA K UCCIIE10BATEIbCKON 1EATEILHOCTH,
5) ¢popMupoBaHus KYJIbTYPHI 310POBbSI 1 IMOIHOHAILHOTO 0J1ATOTIOJTYYHSI:

loco3HaHUE LIEHHOCTH 0€30I1acHOro o0pas3a *HU3HH B COBPEMEHHOM TE€XHOJIOTHYECKOM MUDE,
BaXHOCTH MPaBUJI 0E30MaCHOTO MOBEIEHHs Ha TPAHCIOPTE, HA JOPOrax, ¢ AJIEKTPUUECKUM U
TEIUIOBBIM 00OPYZIOBAaHUEM B JIOMAIIIHUX YCIOBUSX;

“lcpopMUpOBaHHOCTH HaBBIKA pe(IeKCHH, TPU3HAHNE CBOETO MpaBa Ha OIIMOKY M TaKOTO K€
npaBa y Ipyroro 4ejaoBeka; [ |6) TPyA0BOro BOCIIHTAHUS:

] aKTMBHOE YYacTHE B PEIICHHU MPAKTUYECKUX 3aaad (B pamMKax CeMbH, 00pa3oBaTeIbHOI
OpraHu3aluH, ropojia, Kpas) TeXHOJOTUUECKOH M COLMANTbHOI HAMPaBICHHOCTH, TPEOYIOIIHX
B TOM uucie U pusnuecknx 3HaHuil; [ [ HHTEpeC K MPAKTHUYECKOMY HM3Y4YeHHIO mpodeccuii,
CBSI3aHHBIX ¢ PU3NKOH; [17) IKOJIOrM4ecKOro BOCIIMTAHHUS:

] opueHTauusi Ha TNPUMEHEHHE (QHU3MUECKUX 3HAHWUU s pelIeHus 3agad B o0xacTu
OKpY’Karollel cpesibl, IUIAaHUPOBaHUS MOCTYNKOB M OLIEHKM UX BO3MOXHBIX HOCIEICTBUNA AJIs
OKpYKaroIlIE Cpebl;

1 oco3HaHKe II00aJBHOIO XapaKTepa AKOJIOTHYECKUX MmpoliieM M myTed ux pemenus; [ 8)
ajanTanyu K U3MEHSIOMMUMCS YCJI0BUAM COUMAIbLHOI M MPUPOIHON cpebl:

" ImoTpeGHOCTh BO B3aUMOJICHCTBUU IIPU BBINOJIHEHUH UCCIIEA0OBAHUM U IPOEKTOB (PU3NYECKOM
HaNpPaBJICHHOCTH, OTKPBITOCTb OIBITY M 3HAHUSAM JIPYTHX;

" IMOBBIIIEHHE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO 1€ TEIbHOCTb;

] motpeOHOCT, B (OPMHPOBAHWU HOBBIX 3HAHWH, B TOM dHuciIe (HOPMYITUPOBATH HUJCH,
MOHATHS, TUIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUIX;

"loco3HaHue AePUINTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 001acTH (DU3UKH;

" lTuTaHUpOBaHME CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (DU3NYECKUX 3HAHUM;
"lcTpeMiIeHHe aHATM3UPOBATh M BBIABIATH B3aUMOCBS3H MPHUPOJIBI, 00IIECTBAa U SKOHOMHUKH, B
TOM YHCJI€ C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHU;

(] omeHKa CBOMX JEHCTBHM C Y4ETOM BIIMSAHMS Ha OKPYXKAIOIIYIO Cpeny, BO3MOKHBIX
r7100aJIbHBIX MOCIIEACTBUH.

METAIIPEIMETHBIE PE3YJIbTATbDI
B pesynbrate ocBOCHHS MpOTrpaMMbl MO (PU3UKE Ha YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUS Y
oOydaromerocss  OynyT  cOpMHUPOBaHBI ~ MeTampeIMeTHbIe  pe3yJabTaThl,  BKIIOYAIOIINE
MO3HABATENbHbIE YHUBEpCAJIbHBIE yuyeOHbIE ACHCTBUS, KOMMYHHMKAaTHBHbIE YHHUBEpCAJIbHbIE Yy4eOHBIE
JICUCTBUS, pETyIATUBHBIC YHUBEpCAJIbHbIE yueOHbIE IEHCTBHS.
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS
basoBble Jlornyeckue 1eMCTBUA:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC TPU3HAKU OOBEKTOB (SBJICHHUIA);

yCTaHABIMBATh CYIIECTBEHHBIA MpHU3HAK KIAacCU(PUKALMK, OCHOBAHUS s 0000IIeHUs u
CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOpPEYHsI B paccMaTpuBaeMbIX (akTax, TaHHBIX U
HaOJIOJIEHUSAX, OTHOCSAIIMXCS K (PU3UUECKUM SIBJICHUSM,

BBISIBJISTH IPUUUHHO-CIIC/ICTBEHHBIC CBSI3U MPU W3YYCHUH (PU3NYECKUX SIBJICHUN U TPOIIECCOB,
JIenaTh BBIBOJABI C HCIOJIB30BAHMEM JIEAYKTUBHBIX W HMHAYKTHBHBIX YMO3aKIIOUYEHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NYECKUX BEITUUHH;

CaMOCTOSTENIHO BBIOMpATh Croco0 penieHust y4eOHO# ¢u3nueckoil 3amaun (CpaBHEHHUE
HECKOJIbKMX BapUaHTOB PEIICHUs, BEIOOp Hanbosee MOIXOAAIIero ¢ yU€TOM CaMOCTOSTENbHO
BBIJICIICHHBIX KPUTCPHUER).

Ba3oBble ncciiegoBaTeILCKHeE JeliCTBUA.

HCIIOJTH30BaTh BOMIPOCHI KaK MUCCIIEIOBATEILCKHI HHCTPYMEHT TTO3HAHUS;
MPOBOANTHh MO CAMOCTOSITENILHO COCTABICHHOMY TUIaHY OTBIT, HECIOXHBIA (U3NIECKUI
IKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBAaHNE (DU3UIECKOTO SIBJICHUS;



OLICHWBAaTh HA NPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpPMAIIMIO, TOIYYEHHYIO B XOJe
HCCIE0OBAHUS WIH SKCIIEPUMEHTA,

CaMOCTOSITENNbHO (hOpPMYIHpPOBaTH 000OIIEHUS M BBIBOJABI IO pE3yJbTaTaM IMPOBEAEHHOTO
HAOIIOICHUS, OTBITA, UCCIICIOBAHHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHeliiee pa3BUTHE (PUINYECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh TIPE/IIIONIOKEHHUSI 00 MX PAa3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

PabGora ¢ undopmanmei:

MIPUMEHSTh Pa3JIUYHbIC METObI, HHCTPYMEHTHI M 3aPOCHI IIPH IMOUCKE U 0TOOpe MHPOpMAITUU
WIM JJAHHBIX ¢ YYETOM MPEIIOKEHHON yueOHOM (pr3udecKoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3ITUYHBIX BUIOB U
(dhopM IIpeICTaBICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTUMAIbHYIO GOpMYy TPEIACTABICHHUS HHPOPMAIUH U
WUTIOCTPUPOBATH PelIacMble 33JIa4M HECJIOKHBIMH CXEMaMHM, JuarpaMMaMH, HHOH Tpadukoi
A UX KOMOMHAIMAMHU.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA:

B X0Jie¢ 00CYXJeHHUsI y4eOHOro Marepuana, pe3ysIbTaTOB JIA0OpaTOPHBIX PabOT M MPOEKTOB
3aJlaBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOW TeMbI U BBICKA3bIBAaTh WICH, HAlleJICHHbIC Ha
pElIeHre 3a1a91 U TIOJIepKAHKUE OJIaroKenaTeIbHOCTH OOIICHHUS;

COTIOCTABJIATh CBOM CYXKJIEHUSI C CYKICHUSMHU JIPYTHMX YYaCTHUKOB JUajiora, oOHapyXuBaTh
pa3nauyre U CXOJCTBO TO3UIIHIA;

BBIPa)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

nyOJIMYHO TIPEJCTABNIATh PE3yJbTaThl BBIMOJIHEHHOTO (U3UYECKOTO OmbITa (IKCIIEPUMEHTA,
HCCIIEIOBAHHUS, IPOCKTA);

MOHMMATh W WCIIONB30BATh MPEUMYIIECTBA KOMaHIHOW M WHIUBUAYaTbHOW pabOTHI MpU
pelieHur KOHKPETHOH (U3HUECKOM MPOOIEMBI,

MIPUHUMATH IIeJId COBMECTHOM JESITeTbHOCTH, OPTaHU30BBIBATh ACUCTBUS IO €€ JOCTUKCHHIO!
pacrmpenenaTb poiid, O0O0CYKIaTh MPOILECCHl M Pe3yiabTaThl COBMECTHON paboThl, 0000maTh
MHEHUS HECKOJIBKUX JIFOAEH;

BBINIOJHATh CBOIO 4acTb pPalOThI, JOCTUTas KauyeCTBEHHOTO pe3yJibTaTa II0 CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C APYTUMU WIICHAMH KOMAaH/IbI;

OLICHHMBAaTh KayeCTBO CBOEro BKJaJa B OOLIMII MPOAYKT MO KPHUTEPHUSIM, CAMOCTOSITEILHO
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHHMBepcaibHble yUeOHbIE 1eiicTBUS
Camoopranmu3anusi:

BBISIBJIATh TPOOJIEMBbI B JKM3HCHHBIX M YYEOHBIX CHUTYalHsAX, TPEOYIOIUX IS PEIICHUS
(bu3MYECKUX 3HAHMIA;
OPUEHTHPOBATHLCS B PA3IMIHBIX ITOAX0/IaX MPUHATHUS PEIICHHUMA

(MHAMBHyaTIbHOE, IPUHSATUE PEIICHUS B TPYIINE, IPHHATHE PEIICHUI MPYyIIO#);
CaMOCTOSITCJILHO ~ COCTABIIATh ~ QJITOPUTM  pelIeHHus (U3HYSCKOM 3aJauyd  WiIM  IIaHa
UCCIIEIOBaHUS C y4€TOM HMEIOIIUXCS PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpejJlaracMble BapUaHTBl peIIeHWH; [] jgenaTh BBIOOp W OpaTh
OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIA HHTE/VIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYalllu U MpejJiarath 1jaH €€ N3MEHEHu,

OOBSCHITh TPUYUHBI JIOCTHXKEHHS (HEIOCTHIKEHUS) pPEe3yJIbTaTOB [CSTENbHOCTH, J1aBaTh
OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B [ESITEIBHOCTh (B TOM 4YHCJIE€ B XOJ BBINOJHEHHS (UIUUECKOTO
UCCIICIOBAaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHUBILUXCS CHTYAIlHi,
YCTaHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHNMBATh COOTBETCTBUE PE3YJbTAaTa LENH U YCIOBUM,

CTaBUTb ce0s Ha MECTO JIPYroro 4YesJoBeKa B XOJ€ CIOpa WM JUCKYCCHUU Ha HAy4YHYIO TEMY,
[IOHMMATb MOTHMBBI, HAMEPEHUS U JIOTUKY APYTroro;



* TMpU3HABATh CBOE MPaBO Ha OUIMOKY MPH pelieHn: (PU3NUECKUX 3a7ad WK B YTBEPXKIECHUSIX Ha

HayYHBIE TEMBI U TaKOE JKe MPaBO JAPYTroro.
MNPEJIMETHBIE PE3YJIBTATbBI

K xoHniy o0yueHus B 8 kjacce rpeIMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh

c(OPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

*  HCHOJB30BATH MOHITHSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JABMKEHHE aTOMOB M MOJIEKY,
arperatHble COCTOSTHHSI BEILECTBA, KPUCTAIUIMUECKHE M aMOp(dHbIE Tela, HACBHILEHHBIM U
HEHACBIIIEHHBII Tap, BJIAXHOCTh BO3[yXa, TEMIEpaTypa, BHYTPEHHSS SHEPTHs, TEIUIOBOU
JBUTATENb, AJIEMEHTAPHBIA SJICKTPUUECKUN 3apsijl, SJIEKTPUUECKOE I0Jie, MPOBOJHUKU U
TMRJICKTPUKH, TIOCTOSTHHBIHN IEKTPHUUECKUI TOK, MAarHUTHOE TIOJIE;

e pasnuyath sBJieHHs (TEIUIOBOE paclIMPeHUE U CKaTHe, TEIUIonepeaaya, TeIIOBOe paBHOBECHE,
CMauyMBaHMe, KaWJUIPHbIC SBJICHUS, UCTIApEHUE, KOHJCHC AU, TUIaBJICHUE, KPUCTAIUIN3ALUS
(oTBepaeBanue), KuIleHHE, Teronepenada (TEIUIONPOBOIHOCTh, KOHBEKIIMS, H3JIyYeHHE),
AJIEKTpPHU3AlUs TeJ, B3aUMOJCHCTBUE 3apsjioB, ICHCTBUS IJIEKTPHUECKOTO TOKA, KOPOTKOE
3aMbIKaHUe, B3aUMO/ICHICTBHE MAarHUTOB, JIEHCTBUE MAarHUTHOT'O MOJISI HA IPOBOJHHUK C TOKOM,
AJIEKTPOMArHUTHAST MHIYKIIKS) 110 OMMCAHUIO UX XapaKTePHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHHE;

* pacmo3HaBaTh MPOSBICHHE WM3YYCHHBIX (DU3UYECKHUX SBICHUH B OKPYKAKOIIEM MUpPE, B TOM
yuciie (pusndeckue BJICHUs B MPUPOE: TOBEPXHOCTHOE HATSDKEHUE U KaNWIISPHBIC SBICHUS
B INIPUPOJE, KPUCTAUIBI B Ipupone, usiaydeHue CoiHIa, 3amMep3aHHe BOAOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHWE POCH, TyMaHa, WHES, CHEra, JJICKTPUUYECKHE SBIICHUS B aTtMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Toje 3eMiH, Opel¢ TMOoJIoCoB, pOJb
MarHUTHOTO TOJS JUIsl KU3HM Ha 3emiie, MOJSIPHOE CHUSHUE, NP O3TOM MEPEeBOIUTH
NPaKTHYECKYI0 3a/Ja4y B y4eOHYI, BBIACIATH CYIIECTBEHHBIC CBOWCTBA (IPU3HAKH)
(hbUBUYECKUX SIBJICHUH,

* OINUCHIBATh H3YYCHHBIE CBOWCTBA Tl W (PU3UYECKUE SBIICHUS, WCIONB3Yys (QHU3UIecKue
BeNIMYMHBI  (Temmeparypa, BHYTPEHHSsSI DHEPrHs, KOJHYECTBO TEIUIOTHI,  YeIbHas
TEIUIOEMKOCTh ~ BEIIECTBa,  yAelbHAas  TEIUIOTa  IUIABIICHUS,  yJeNbHas  TEIUIoTa
napooOpa3oBaHus, yieiabHasi TEIUIOTa CrOpaHUs TOILIMBA, KOA(PGUIIUEHT MOJIE3HOTO NEHCTBUS
TEIUIOBOM MAIlIUHBI, OTHOCHTEIbHAS BIAXKHOCTh BO3/yXa, DJIEKTPUYECKHIA 3apsif, CHJIa TOKa,
ANEKTPUYECKOE HANpsHKEHUE, COMPOTHUBIIEHUE TMPOBOJHUKA, YAEIBHOE COMPOTHUBIICHUE
BEIIIECTBA, pad0Ta ¥ MOIIHOCTb 3JICKTPHUUECKOTO TOKA), IPH OMUCAHUHU MPABUIBHO TPAKTOBAThH
(bu3nYeCKUil CMBICI UCTONb3yEMbIX BEIMYMH, 0003HAYCHUS U €IUHUIIBI (PU3HMUECKUX BEIUYUH,
HAXOJUTh (POPMYIIbI, CBSI3BIBAIOIINE TAaHHYIO (PM3MUYECKYIO BETUYHUHY C APYTUMU BETUYMHAMH,
CTPOUTH IPaQUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIIUYMH,

*  XapakTepu3OBaTh CBOICTBa Teld, (pU3MUECKHE SIBICHUS M TPOILECCHI, UCMOIb3Yys OCHOBHBIC
MOJIOKEHUS ~ MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUH  CTPOEHHUs  BEIIECTBA,  MPUHIUI
CYIIEpIIO3UIMHU ToJieH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH Oma st
ydyacTka uenu, 3akoH Jxoyns—JIeHua, 3akOH COXpaHEHHsS HHEPruM, IMpH 3TOM J1aBaTh
CIIOBECHYIO ()OPMYIUPOBKY 3aKOHA U 3aMUCHIBATH €0 MATEMATHYECKOE BBIPAXKEHUE,

*  OOBSCHATH (PU3UUECKHE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIE U B KOHTEKCTE CHUTYyallHi
MIPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABISTh MPUUYMHHOCIEACTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHE U3 1-2 JIOTHYECKUX MIAroB ¢ OMOPOi



Ha 1-2 wu3y4eHHBIX CBOWCTBA (U3MYECKUX SIBICHUU, (UBUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pematb pacu€THble 3a7aud B 2—3 NEWUCTBUS, UCIOB3Ys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE
¢du3nyecKkrue BETUYHMHBI. HA OCHOBE aHAM3a YCJIOBHUS 3a/1a4dl 3alHCHIBATh KPATKOE YCIIOBHE,
BBISBJISITH HEJAOCTATOK JAHHBIX JUIsl PEIIeHUs 3aJaud, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIC Ui €€ pelIeHus, TPOBOJUTh PAcU€Thl U CPABHHUBATH MOTYYCHHOE 3HAYCHHE
bu3nyecKoil BETUYHHBI C U3BECTHHIMU JTaHHBIMH;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEHINTh TPHU TOMOIIUA (PUINIECKUX METOOB,
UCIIOJNIB3YSl OMMCAHUE MCCIIENOBAaHUS, BBIICNIATH MPOBEPSEMOE MPEIONIOKEeHNE, OLEHUBATh
MPaBUILHOCTH MOPSIKA MPOBEACHUS UCCIICI0BAHMS, IeJIaTh BHIBOJIbI,

IPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUM WM (U3MUYECKUX CBOMCTB TeEl
(kanmuyuIApHBIC SIBJICHUS, 3aBUCHMOCTH JaBJCHHS BO3IyXa OT €ro o0béMa, TeMIIEPaTyphl,
CKOPOCTH TIpoIlecCa OCThIBAaHUS W HAarpeBaHUsA MPU H3IIYYCHHH OT IBETa H3ITydarolei
(morJIoIIarOIIeH) TTOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMICPATypPbl JKHUIKOCTH MU
wiomaaM e€ MOBEPXHOCTH, DJEKTPHU3aLUs Tell U B3aUMOJCIHCTBHE 3JEKTPUUECKUX 3apsioB,
B3aUMOJICCTBUE TMIOCTOSIHHBIX MArHUTOB, BU3yalW3allds MArHUTHBIX IOJE€H MOCTOSIHHBIX
MarHuToB, JEHCTBUS MAarHUTHOI'O IOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMra,
CBOWCTBA  3JICKTPOJBUTATENS  IMOCTOSIHHOTO  TOKa):  (OPMYJIHUpOBATh  MPOBEpSEMbIC
MPEINONI0KEHUs, cOOUpaTh YCTAaHOBKY U3 TNPEAJIOKEHHOTO 00OpYyAOBaHUS, OMHCHIBATH X0
orbITa ¥ (POPMYITHPOBATH BHIBOIHI,

BBITMIOJHATh MPSIMbIE M3MEPEHUsl TeMIlepaTypbl, OTHOCUTENIbHON BIQXXHOCTH BO3yXa, CHJIbI
TOKA, HAMPSOIKCHHS] C HCIIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (DU3MUECKHX
BEIIMYMH, CpaBHUBATh pE3yJbTaThl MW3MEPEHHH C YYETOM 3aJlaHHONW  aOCOMIOTHOM
MOTPEITHOCTH;

MPOBOJIUTh HCCIEAOBAaHUE 3aBUCUMOCTH OJHOW (U3MYECKOW BEIMYMHBI OT JIPYyroil C
UCTIOJIb30BAHUEM TIPSMBIX H3MEPEHHUH (3aBHCHMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TJIOLIAAH MOTIEPEYHOr0 CEYeHUS U yIeTIbHOTO COMPOTHUBIICHHUS BELIECTBA MPOBOIHUKA,
CWJIBl TOKA, MAYLIEr0 4epe3 MPOBOJHMK, OT HANpPsDKEHUS Ha MPOBOAHHUKE, HCCIEIOBaHUE
MOCJIC/IOBATEIbHOTO W MApaJUIeJIbHOTO  COCJMHEHHH  MPOBOJHUKOB).  IJIAHUPOBATH
UCCIIEIOBaHNE, COOUpaTh YCTAHOBKY M BBIMIONHSATh H3MEPEHUS, CIEAys MPeaIoKEHHOMY
IaHy, (UKCHUpPOBaTh PE3yJIbTAaThl MOJYyYEHHOW 3aBHUCHMOCTH B BUAE TaOMUI U TpaduKoOB,
JienaTh BBIBOJIBI IO pe3yjIbTaTaM UCCIIEeI0BAHMUS,

IPOBOJINTH KOCBCHHBIC U3MEPECHUS (PU3MUCCKUX BeIMUKH (yIeIbHAs TEIUIOEMKOCTh BEIECTBA,
COIIPOTHBJICHUE MPOBOJHUKA, pab0Ta W MOIIHOCTh AJICKTPHUUYECKOrO TOKA): IUIAHHPOBATh
U3MepeHUsi, cOOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYs MPEAT0KEHHON HHCTPYKIIUH,
Y BBIYUCIISTH 3HAUCHUE BETHUUHBI;

co0Jr01aTh MpaBUiia TEXHUKK O€30ITaCHOCTH MpU padoTe ¢ 1abopaTOpHBIM 000pYI0BaHUEM,
XapaKTepU30BaTh NMPUHIIUIBI EHCTBUS W3YYCHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOUCTB C
OIOpOM Ha HMX OMUCaHus (B TOM 4YKCJE. CHCTeMa OTOIUICHHS IOMOB, TMTPOMETp, HapoBas
TypOuHa, aMIepMeTp, BOIBTMETP, CUETUMK AIICKTPUUIECKON IHEPTUH, IICKTPOOCBETUTEIHHBIC
puOOpBI, HArPeBATEIILHBIC AJIEKTPONPHOOPHI (IPUMEPHI), DICKTPUUSCKHE PEIOXPaHUTEIH,
JIEKTPOMATrHUT, AJICKTPOABHUraTelb MMOCTOSHHOIO TOKA), HCIOJIb3Ys 3HAHHUS O CBOWMCTBAaX
buznyeckux SABJICHUN 1 HEOOX0AUMbIe (PU3NUECKHIE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHHUUECKHUE YCTPONCTBA U M3MEPHUTENbHBIE TPUOOPHI IO CXeMaM U
CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETP, TEPMOC, ICHXPOMETP, THUIPOMETP,
JIBUTATE]Ib ~ BHYTPEHHETO  CropaHHsi, O3JEKTPOCKOI, PEOCTar), COCTAaBIATh  CXEMBI
AJIEKTPUYECKUX IIETIeH C TIOCJIEA0BATEIbHBIM M TapaJUIeIbHBIM COSAMHEHUEM DSJIEMEHTOB,
pasnuyas yclIOBHbIE 0003HAYCHHSI SJIEMEHTOB DJIEKTPUUYECKUX IETEH;

MPUBOANTE TPUMEPHI (HaX0AUTh MH(OOPMAIHIO O TPUMEPaxX) MPAKTUIECKOTO MCITOIb30BaAHMS
¢u3nyecKuX 3HAHUW B TOBCEIHEBHOW JKM3HM Ui oOecredeHus O€30MacHOCTH TMpH
oOpameHuu ¢ TpuOOpaMH W TEXHUYECKHMMH YCTPOMCTBAMH, COXpaHEHHUS 3I0POBbS U
COOJIOACHUS] HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPY KaIOIIEH Cpeie;



*  OCYHIECTBIIITH MOUCK HMH(pOpMamuu (U3NYEecKoro conepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUH W TyTEM CpaBHEHHS JIOTOJIHUTENBHBIX HWCTOYHHUKOB BBIIENIATH
nH(pOopManuIo, KOTOpas SBISETCS MPOTUBOPEUUBOM MIIM MOXKET OBITH HEIOCTOBEPHOI;

*  WCNOJNB30BAaTh MpPHU BBINOJHEHWH YUYEOHBIX 3aJaHUH HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(Gu3nyecKoro conepKaHUs, CHPAaBOYHBIE MaTepHalbl, PeCypchl ceTH VIHTepHeT, BIaieTH
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MH(OpMAIMH U3 OJHON 3HAKOBOU
CHCTEMBI B IPYTYIO;

*  Cco3/1aBaTh COOCTBEHHBIC MICHMEHHBIC U KPATKUE YCTHBIE COOOMIeHNUs, 000011ast HHPOPMALIUIO
U3 HECKOJIBKUX UCTOYHUKOB (PH3MYECKOTO COJEPKAHUS, B TOM YHUCIIE ITyOIMIHO MPEICTABIATH
pe3ynbTaThl TMPOEKTHOW WJIM HCCIENIOBATEIbCKONW MAEATENbHOCTH, TPU 3TOM TI'PaMOTHO
UCTIONB30BATh U3Y4YEHHBIH MOHATHHHBIN anmapaT Kypca GU3HKH, CONPOBOXKIATH BHICTYIICHHAE
Npe3eHTallMel; TPU BBIIOJHEHUH YYEOHBIX MPOCKTOB U HCCIECIOBAHUN (PH3HMUECKUX
IPOLIECCOB PACHpeNesisATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHM C IIOCTaBJICHHBIMHU
3aJadyaM¥, CICAWTH 3a BBIMOJIHEHUEM IUIaHA JCMCTBUH W KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHMBAaTh COOCTBEHHBIH BKJIAJ B AEATEIBHOCTH TI'PYIIIBI, BHICTPAMBAaTh KOMMYHHKATHBHOE
B3aUMO/ICHICTBHE, IPOSBIISAS TOTOBHOCTh pa3pemaTb KOH(QIUKTHI.

TeMaTuyeckoe NJIAHNPOBAHUE



Ne

HaunmenoBaHue pPasaciioB U TCM

Bcero yacos

8 kmacc 3

Tema 1. DneMeHTHI TEOPUU NOTPEITHOCTEH.

1 [TorpemHocT Tpu  (U3UYECKUX H3MEPECHHSIX, (U3HUECKHE H3MEPECHHS
IpsIMbIe M KOCBEHHBIE, BHJIBI MOTPEIIHOCTEH, MPOMaxH, ACHCTBUTEIHHOE
3HaY€HHUE, TOUYHOCTh U3MEPEHUs

2 AJNTOPUTM BBIYMCIICHHUS TOTPEIIHOCTH TIPH MPSAMBIX W KOCBCHHBIX
U3MEpEeHUsIX, abCOMIOTHAST U OTHOCUTENbHAS! MOTPEUTHOCTh, (GOPMYIBI IS
pacyeTa TOTPEIIHOCTEH, CilydyaiiHas aOCOJIFOTHAs MOTPENTHOCTh, MpaBHIIa
3aMKCy MOTPEIIHOCTH, PEe3ybTaTa C yU4EeTOM MOTPEIIHOCTEH

3 [TorpenrHOCTH MOCTOSIHHBIX BEJTUYHH W TAOJMYHBIX JAHHBIX, TIOTPEITHOCTh
MaccChl, MOTPEHIHOCTh 3JIEKTPOU3MEPHUTENbHBIX MPUOOPOB UeEpe3 Kiace
TOYHOCTH MpUOOpa

Tema 2. [IpeacraBnenue pe3yiabTaToB IKCIEPUMEHTOB. 2

1 I'paduueckoe mpencTaBiaeHUE pe3yabTaTOB HM3MEPEHUN, TIOHITHE O
TEOPETUUECKON U IKCIIEPUMEHTAIBHON KPUBBIX

2 TaOnuuHbIl MeTOA TpenCTaBICHHS PE3yNbTAaToB, MpaBuia odopmieHus
OKCIICPUMEHTAIBHBIX  3aJaHWii, 3amuch W  aHAIA3  PE3yJIbTaTOB
IKCIIEPUMEHTA.

Tema 3. Pemenne skciepuMEeHTAIBHBIX 33714 110 MEXaHUKE. 8

1. | IloBTOpEeHHE OCHOBHBIX TEOPETUUECKUX CBEACHUH 110 TEME MEXaHMKA.

2 PelieHre kaueCTBEHHBIX SKCIIEPUMEHTAIBHBIX 3a/1a4 10 MEXaHuKe (3a1a4u
Ha CWJIbI B TPUPOJIC, HA JIBMXKECHHE TeJ MO WHepluu). PeireHue 3amaHuii
OI'D no ¢usuke.

3 Pemenne konmuecTBEHHBIX 3a7]a4 Ha orpeeneHne ko3 uirenrta TpeHus

4 Pemennie konnMuecTBEHHBIX 3a7]a4 HA CTATHKY.

5 Pewenue uccnedosamenvckux sxcnepumenmanvHolx 3a0ay (ucciedosamo

3asucumocms ydfll/lHeHZ/l}Z NPYIAHCUHBL OM MACCHL 2py3a)




6 Pemenne necnenoBaTenbCko SKCIEPUMEHTAIBHON 3a/1a41
(uccneooseamsw 3a8ucumocms Cunbl ynpy2oCcmu om Hcecmkocmu

nPYHCUHDBL)

7 PerieHre MCCeI0BaTENLCKON SKCIEPUMEHTAIBHON 3amaun (ucciedosamo
3ABUCUMOCTIb CULbL MPEHUSL CKOJIbICEHUsL OM 6eca mead u Kodgduyuenma
mpenust)

8 Pelenue sKcrepMMEHTAIBHBIX 33184 110 TeMe «MexaHnKa»

Tema 4. PemeHue >KCIEPUMEHTANBHBIX 33734 10 MOJEKYJSpHOW (usuke u
TEPMOJVHAMUKE.

1 [ToBTOpEHNE OCHOBHBIX TEOPETUUECKUX CBEJCHHI 110 TEME TEIUIOBbIE
SIBIICHUSL.
2 Pemenne KkadecTBEHHBIX OKCIEPUMEHTAIBHBIX 3a7ad Ha  CIOCOOBI

M3MEHEHUS BHYTPEHHEW DHEPrUM, Ha BUbI TEIUIONEPEAAYH, HA IPOTEKaHUE
¢ ¢y3un, Ha IPOLECChl N3MEHEHHUS arperaTHOTO COCTOSIHUSI BELLIECTBA.

3 Pelrenne KOIMYeCTBEHHBIX SKCIICPUMCHTAJIBHBIX 3aJa4 Ha OIPCACIICHUC
TCIIOCMKOCTHU Pa3JIMYHBbIX MCTAJIJIOB U MAaTCpUAJIOB

4 Pelienne KOIMYECTBEHHBIX SKCIICPUMCHTAJIbHBIX 3aJa4 Ha OIPCACICHUC
YJIGHI)HOI\/’I TCIJIOTHI IIJIaBJICHUSA JIbAAa U Hapa(i)I/IHa, Ha BBIYUCIICHUC CKOPOCTHU
pocTa KpUCTaJlJIOB.

9 knacc
Tema 5. Pemienue skcriepruMeHTaIbHbIX 33/1a4 110 3JIEKTPOJUHAMUKE.

1 IToBTOpEHNE OCHOBHBIX TEOPETUYECKUX CBEACHUH I10 TEME
JNEKTPOAMHAMUKA.
2 Perienne kaueCTBEHHBIX 3KCIIEPUMEHTAIBHBIX 33]1a4 Ha COOPKY
JIEKTPUYECKUX LIETIEH, Ha U3y4YeHue
3aKOHOB T10CJIEI0BATEIILHOTO u [IapaJUIEIBHOTO

COEMHEHHS TPOBOJHUKOB. Penienne 3aganui,
npemiaraeMbix Ha OI'D o dusuke.

3 Pemenne xauecTBEHHBIX SKCIICPUMCHTAJIBHBIX 3a1a4 Ha TCIIJIIOBOC,
MarHuTHOE 1 XMMHYECKOE ACHCTBHUE SJICKTPUYICCKOTO TOKA.




4 Pemenne xonmmuecTBEHHBIX OKCIICPUMCHTAJIBHBIX 3aJa4 110 HCCJICIOBAHUIO
3aKOHOB MapaJlJICJIbHOT'O U MMOCJICAOBATCILHOI'O COCANHCHUA ITPOBOAHNUKOB.

5 Pemrenre KoMMYECTBEHHBIX IKCIIEPUMEHTATIBHBIX 3a7a4 Ha 3aKoH J[Koyis-
HeHua, Ha OHpGI[eJIeHI/Ie y,[[CJIbHOI‘O COHpOTI/IBJIeHI/ISI HpOBOI[HI/IKa. PGH_IGHI/IC
3aaHui, peyiaraeMbeix Ha OI'D no dusmke.

6 PEIICHUC UCCIICAOBATCIBCKHUX SKCIICPUMCHTAJIBHBIX 3a1a4 Ha UCCIICJOBAHUC
3aBUCUMOCTH COIIPOTHUBJICHUA IIPOBOJAHUKA OT AJIMHBI

7 Pemenue wuccienoBaTenbCKUX OKCIICPUMCHTAJIbHBIX 3a/la4 Ha <«4YCPHBIC
SIUKI». Pemmenne OKCIICPUMCHTAJIBHBIX 3aJla4y 110 TCME ((BJIGKTPI/I‘-ICCTBO»

Tewma 6. Pemenue skcriepuMeHTAIBHBIX 3371a4 110 TeMe «KoneOaHus 1 BOTHBI»

1 [ToBTOpEHNE OCHOBHBIX TEOPETUYECKHX CBEJICHHI M0 TeMe KoeOaHus U
BOJIHBI.
2 Pemenne kadyecTBEHHBIX 3a/Jady Ha M3yuyeHUE KOJIEOAHUN pa3IUYHBIX

KoJIe0aTeIbHBIX CUCTEM.

3 Pemenne KOJIMYECTBEHHBIX SKCIEPUMEHTAIBHBIX 3a7ad Ha OIpPEIEICHHE
4acTOThl, NEpHUOAd, aMIUIMTYAbl Koie0aHUl  MaTeMaTH4eckoro H
IIPYKUHHOTO MasTHHKA. Pemenue 3amanuil, npemlaraembix Ha OI'D mo
¢duzuke.

4 Perrenne mccienoBaTeNbCKUX IKCIIEPUMEHTAIBHBIX 3a71a4u (HMCCIIeI0BaHHE
4acTOTHI U TIeproia KoneOaHuit
MaTeMaTHYEeCKOro MasiTHUKA OT JIMHBI HUTH,

5 Pemenue uccieoBaTeNbCKoi 3a1aun (HCCIIeIOBaHUE YacTOTHI M TIEPHO/Ia
KOJIcOaHW TMPY)KWHHOTO  MasTHHKA OT MacChl Ipy3a M JKECTKOCTH
MPY’KHUHBI).




Tema 7. Pemienue skcriepuMEHTANBHBIX 3a7ja4d MO ONTHKE. 3

1 HoemopeHue OCHOBHbIX meopemu4ecKux ceedenull no meme ONMmuKda.

2 Pewenue kauecmeennvix  IKCNEPUMEHMANbHLIX  3a0a4¥ HA  3AKOHbL
OmMpa’iceHusl, NPeloMIeHUs. Céema, HA TUH3bL U 3ePKAd.
Pemenue 3amanmii, npemyiaraembeix Ha OI'D 1o pusmke.

3 Pewenue ronuuecmeeHHbiX IKCNEPUMEHMANbHLIX 3A0a¥ HA  3AKOHbBL
ompasiceHust, NPeloMICHUsL C8eMA, HA JUH3bL U 3ePKAd.
Pewenue uccneoosamenvckux 3a0au Ha «<UepHblil AUUK.

3aKII0UYNTEILHOE 3aHATHE. 1

Hroro 34

OLIEHOYHBIE MATEPHAJIbI

Ilpumepnvle mexcmul IKCHEPUMEHMATbHBIX 3A0AHUTL 011 MEKYULe20 UMO0208020 KOHMPOIA
1. Sxcnepumenmanvuvie 3a0auu no meme «Mexanuxa»1.Teno 6 s0de.
Ha onHy yamky BecoB MOCTaBII€H COCYJl C BOJIOH, a HA APYTYIO — IITATUB, HAa MEPEKIaJAUHE KOTOPOTO
nosiBenieHo Texo. CoXpaHUTCS JIM paBHOBECHE, €CIIH ClIeaTh Tak, YTOObI TEeNO IeTMKOM MOTrPpy3HIoCh B
BOIY?
2. Jlsa cocyoa.
JIBa oAMHAKOBBIX COCyZa HAMOJHEHBI 10 KpaeB BOJoM. B ogHOM M3 HUX TU1aBaeT Kycok AepeBa. Kakoii
U3 COCYJIOB MEPETSIHET, €CJIA UX MMOCTABUTH HA BECHI?
3. Kweema c 600oii.
KroBeTy ¢ Bomoii ypaBHOBecwin Ha Opycke. Ha moBepXHOCTH BOABI IMyCTHJIM IUIaBaThb KOPOOKY, B
KOTOPOM HAaXOJIUTCS TUPSL.

"/HapymuTcs 11 paBHOBECHE KIOBETHI, €CJIM KOPOOKY MepeMeniaTh o MOBEPXHOCTH BOJbI WU €CITU

JABUTH HA KOPOOKY PYyKOit?

"JHapymmuTcst 11 paBHOBECHUE, €CIIM BBIHYTh TUPIO U3 KOPOOKH U MOCTABUTH €€ Ha THO KIOBETHI?
Pelienne K0JIM4€CTBEHHBIX IKCIIEPUMEHTAIBHBIX 32/124.
4. IHnomnocms depesa.
3ananue: pa3padoraiite crocod onpeaeneHus MIOTHOCTH JIepeBa.
OO6opyaoBaHue: MEH3YPKa, ACPEBIHHBIN OPYCOK, CTakaH C BOJIOH, JIMHEHUKA.
5. Toawuna rucma.
3ananue: M3MepeHue TOMIIMHBI JINCTA Y4eOHUKA IBYMS CIIOCO0aMHU.
OO6opynoBaHue: y4eOHUK, JIMHEHKA, IITAHTCHIIUPKYITh HIIA MHKPOMETD.
6. JAuamemp npogoda.
3ananue: M3mepeHue auamerpa MEIHOTO MPOBOJA ABYMs CIIOCOOAMH.
OO6opyoBaHue: KyCOK MEIHOTO TIPOBOJIA, KapaHalll, TUHEHKa, BEChI, THPH.
1. Maxcumanvhas ckopocmo.
3ananue: M3mepeHne MakCUManbHON CKOPOCTH, KOTOPYIO YUYEHHK MOKET COOOITUTH MIETYKOM TeIy.
OOGopyaoBaHHe: TEJIO, METPOBAsI INHEHKA.
8. Inommuocms conenoii 600ui.




3ananue: M3MepeHue mioTHOCTH COJIEHOM BOJBI.
O6opynoBaHue: LWIMHAP M3 HaOOpa KaJIOPUMETPUYECKHUX Tell, JAMHAMOMETP, HW3MEPHUTEIbHBIH
UWJIAH]IP, COCYJI C COJIEHOM BOJOM.
9. Mnomnocmsy eewecmea yuaunopa.
3ananue: M3MepeHue mioTHOCTH BEUIeCTBa, U3 KOTOPOTO U3rOTOBIIEH IMIHHAP. OO60pyI0BaHKE:
WIMHJP U3 Ha0opa KOJIOPUMETPUUECKHUX Tell, IMHAMOMETP, COCYl ¢ BOJIOU. [ITOTHOCTH BOJIBI CUMTATH
W3BECTHOM.
10. KIL/] naxnounoii nnockocmu.
3ananue: M3mepenne KIIJ| HakIOHHOM MII0CKOCTU NPU 33JaHHOM YTJIE HAKJIOHA.
ObopynoBanue: IepeBsIHHBIN OPYCOK, AepeBSHHAs JOCKA, IMHEWKA, JUHAMOMETD.
11. Macca runeiixu.
3amanue: M3amMepenre Macchl JIMHEUKH.
O6opynoBaHue: TUHEIKa, KapaHJalll, TEJIO0 U3BECTHOM MAaCCHhI.
Pemenue ncciieqoBaTe/IbCKUX IKCIEPUMEHTAIBHBIX 32/1a4.
12. 3asucumocms yonunenua npysycunst om macco.
3ananue: UCCIIeyiiTe 3aBUCUMOCTh YIJIMHEHHSI MPYXKUHBI OT MacChl Ipy3a, MOJBEHICHHOTO K
MIPY>KUHE U TIOTPY>KEHHOTO B BOJLY.
OO6opynoBaHue: MTATHB, HA0OOP TPY30B, COCY C BOAOH, IMHEHKA, OyMara, MpyKuHa THHAMOMETpa.
2. Dkcnepumenmansusle 3a0auu no meme «<Monexkynapuas gusuka.
Tepmoounamuxa»
1. Mnasarowasn ceeua.
K xopoTkoMy OTpe3Ky cBeuM MPUKPENUIN CHU3Y TPY3 TaK, YTO CBeYa IJIaBaeT B BOJIE.
Yto mpou30iiieT, eciu cBeuy 3axeub?
(Kaxk ooneo 6yoem copemv ceeua?)
2. Bo3oyuinutii wiapux.
Bo3bmuTe BO3MYyNIHBIN MIAPUK W TPUBSHKUTE K HEMY HEOONBIION Tpy3, 4TOOBI OH HE yHHpajcs B
notojiok. [logHecuTe ero k medyke Wid K Oarapee W MPOHAONIOAAMTE 3a JBIKCHHEM IIapuKa IIo
koMHaTe. OOBSICHUTE TO ABMKEHUE.
3. 3meiika.
BripexbTe n3 OymaxkHoro kpyra paaumycom 20-30cMm 3MeHKy H, TOJABSI3aB €€ 3a KOHEIl K BEPEBOUKE,
AKKypaTHO MOJTHECUTE K HarpeTomy npeamMery. OObsICHUTE BpallleHue 3MEHKH.
4. Booa é kopobouke.
Cnenaiite 3 6ymaru KopoOo4uKy. AKKypaTHO HajieiTe B HE€ BOJBI M TOJHECUTE K Ta30BOH TOpesKe.
Uepes HEKOTOpOE BpeMs BoJIa B KOpoOouke 3akunut. OObSICHUTE, MOYeMy HE 3aropeiiach KopoOouka.
9. 3adaua npo 26030b.
OOepHUTE METAUTHUSCKUI CTep)KeHb (IBO3/b) Oymaroil B OJMH CIOW W ToOIUToTHee. Jlepkure Han
wiaMeHeM cBeuH (Haa ropenkoif). bymara B orHe He ropurt. ITouemy? A koe rae oHa BCe-TakH
npuropaet. [Touemy? A BOT Ha IepeBsSHHOM Manoyke cpaszy cropaet. [louemy?
3. Oxkcnepumenmanshsle 3a0auu no meme <Konebanusa u 601nwr»
1. Ixcnepumenmanvnoe 3adanue. Hzyuenue Konedanuii Mamemamuiecko20 U nPYHCUHHo20
MAAMHUKA.
Henp: u3mMepurh 4acToTy M Mepuoja KojeOaHuUi NPYyKMHHOTO M MaTeMaTH4YeCKOro MasTHUKA,
BBIUMCIIUTh ITH BEIMYUHBI MO (GOpPMYJaM U CPABHUTh TEOPETUYCCKUI W SKCIICPUMEHTAIBHBIN
pe3ynbTar.
OO6opynoBaHue: MasSTHUKH, 9achl, IMHEHKA.
Xom paboThI:
1. Usmepurs Bpems 10 xone6Ganuii Ka0ro MasTHUKA U PACCUUTATh HEPUO, YACTOTY.
2. PaccumTaTh NEPHOJ M YACTOTY 10 CHENUATLHBIM (OPMYyJIaM.
3. CpaBHUTH NOJTyYEHHBIE PE3YIBTATHI.
3aganus us tectoB OI'D no ¢pusuke:
Nel. U3mepeHne NJIOTHOCTH BellleCTBA




Hcnonp3ys cTakaH, BOLY, H3MEPUTEIBbHBINA IIMIIMH/P, BECHI, PA3HOBEC, ONPEEINUTE MIIOTHOCTh
uuHapaNe (lunu3). [poaenaiite HEOOXOJMMbIC H3MEPECHHUS U BBIYHUCIICHHS U OIPE/ICIIUTE
IUIOTHOCTH BellecTBa. Pe3ynbTaTsl M3MEpeHH U BBIYMCICHUN 3aIIUIIUTE B OTYETHYIO TaOIUILy.
B Giianke oTBETOB:
1) onummTe NOPSIIOK BHIOJHEHUS SKCIICPHMEHTA,
2)3anuimte GopMyIty Ui pacueTa INIOTHOCTH TBEPIOTO Tea;
3) 3amuInuTe pe3yabTaThl K3MEPCHUI U BBIYUCICHHI B OTYETHYIO TaONIHUILy.
Ne2. U3mepeHne BBITAIKHBAKOIIEH CHJIBI.
Hcnonb3ys quHaMoMeTp HIKOIbHBIN ¢ ipeaenom usmepenus 4H (c=0,1H), crakan ¢ BOJOMU, IUIHH/ID
Ne  (1mnu3) cobepute yCTAaHOBKY JUTSI OTPEACICHUS BBITAIKHBAIOIIEH CHIBI (CHIIBI ApXHUMe/a),
JecTBYIOIIEH Ha IMIINHP.
B Gnanke oTBeTOB!
1) cnenaiite pHCYHOK SKCIIEPHMEHTAIBHON YCTAHOBKH,
2) 3anummTe GOPMYITy IS pacueTa BHITATKHBAIOMIEH CHITB,
3) ykaxuTe pe3ynbTaThl U3MEPEHUH Beca MWIMHIPA B BO3IAyXe M Beca LUIMHAPA B BOjE;4) 3aluIIUTE
YHUCICHHOE 3HAYCHUE BHITAIKUBAIOLICH CHUIIBI.
Ne3. U3mepeHne KeCTKOCTH MPYKUHBI.
UCTIONB3YS MITATUB ¢ My(PTOM U JIanKoH, (IPY>KUHY) JBa AMHAMOMETpA, IMHEHKY U TPH Ipy3a, COOepUTe
HKCMIEPUMEHTATIbHYIO YCTAaHOBKY [UIsl OMpeAeNeHUs] >KECTKOCTH NpYXHUHBI. OmpeneiauTe >KeCTKOCTh
NpY>KUHBI, TIOABECHUB K HEH O/IMH, /1Ba, TPH Ipy3a.
Jlns onpenenenus Beca rpy30B BOCIIOJIB3YUTECh JTMHAMOMETPOM.
B Gnanke oTBETOB:!
1) cnenaiite prCyHOK SKCIIEPHMEHTAILHON YCTAHOBKH;
2) 3anummTe GOPMYIy IS pacueTa KeCTKOCTU MPYKUHBI
3) ykaxkute pe3ynbTaThl H3MEPEHHs BeCa IPY30B M YJIMHEHHs MPYXKUHBI,4) 3alMIINTE YHCIECHHOE
3HAYEHUE JKECTKOCTH MPYKHUHBI.

Ned. UcesiefoBaHie 3aBUCMMOCTH CHJIbI YIPYTOCTH, BOSHUKAOIIEH B MPYKHHE, OT CTENEeHH
AeopManuy NPy KUHDI.
UCTIONB3YS MITATUB ¢ My(PTO# U JIanKo#, (IPY>KKHY) JBa AMHAMOMETpA, IMHEHKY U TPH Ipy3a, COOepuTe
HKCIEPUMEHTAIbHYIO YCTAHOBKY ISl UCCIIEIOBAaHHE 3aBUCHUMOCTH CHJIbI YHPYTOCTH, BO3HHUKAIOIIEH B
NpyXWHE, OT CTENeHH AedopManuu NpykuHbL. Ompenennurte KeCTKOCTh MPY)KUHBI, TOJBECHB K HEH
OJIUH, IBa, TpU Tpy3a. s onpeaeneHus Beca rpy30B BOCHOIb3YHTECh JUHAMOMETPOM.
B Gnanke oTBeTOB:
1) onummuTe MOPAAOK BHIMOTHEHHS YKCIEPUMEHTA, CIENAiTe PUCYHOKIKCIEPUMEHTAILHON YCTAHOBKH,
2) yKakuTe pe3ysbTaThl IPAMBIX H3MEPEHHI CUITBI YIPYTOCTH M CMEIEHHS B BUIETAOHIIbI,
) mocTpoiiTe TpaduK 3aBUCHMOCTH CHIIBI YIIPYTOCTH OT Ae(hOPMAIIHH TIPY>KUHEL,

) chopmymupyiiTe KauecTBEHHBIH BBIBOJ O 3aBUCHMOCTH CHJIBI YIIPYTOCTH,BO3HUKAIOIIEH B MpPYKUHE,
OT CTETeHH JIe(OpMAaLIUU TIPYKUHBI.

Ne5. U3mepenue ko3¢ GuiiHeHTa TPEHHUSI CKOJIbKEHHS.
HUcnone3yst kapeTky (OpycoK) ¢ KproYKOM, THHAMOMETP, JBa IPy3a, COOEPUTE YCTAHOBKY JIJIsI
omnpezeneHus: KO3QPUIMEHTa TPEHUS CKOIBKEHUS MEXIY KapeTKOU U MOBEPXHOCTHIO CTOIA.
B Gnanke oTBeTOB!
1) CIENalTe PUCYHOK 3KCIIEPUMEHTAIbHON YCTaHOBKY;
2) 3anummuTe GOpMYITy A pacueTa KodGGUIMEeHTa TPEHUS CKOJbKEHHUS
3)ykaxure pe3yabTaThl H3MEPECHUS Beca KapeTKHU C IPY30M M CHIIBI TPEHHSI CKOJILKEHHSI ITPH JBHKCHUU
KapeTKH C TPy3aMHU I10 TIOBEPXHOCTH CTOJA;
4) 3anumunTe YUCICHHOE 3HaYeHNe KO3 (HUIIMEHTA TPEHHS CKOJIBKCHUSI.
Ne6. MccieioBaHne 3aBUCMMOCTH CHJIbI TPEHHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTI'O 1aBJICHHS .
Hcnone3yst nepeBsSHHBIA OpyCcOK C KpIOYKaMu Ha HUTH, AMHAMOMeTp, 2 rpy3a maccoi no (100+_20r,
HAIMPaBJISIONIYI0 PEHKY UCCIENYyHTe 3aBUCUMOCTD CHIIBI TPEHHUS OT CHJTBI HOPMAJIBHOTO JIaBJICHUSI.

B Omanke oTBeTOB;

3
4



1) onummuTe NOPAAOK BHIMOTHEHHS YKCIEPUMEHTA,

2) 3anummTe HalieHHOe 3HaueHHe KOd((GUIMEHTA TPEHHS TS KaXKI0TO H3MEPEHHUS,

3) noctpoiite rpaduK 3aBUCMMOCTH CHJIbI TPEHHUS OT CHJIbI HOPMAJIBHOTO JaBjieHus;4) crenaiiTe BHIBOJ

0 XapakTepe 3aBUCHMOCTH CHIIBI TPEHUS OT CHIIBl HOPMAJIBbHOTO IaBJICHUS.

Ne7. U3MepeHue cONPOTHBIEHHUS MPOBOTHUKA.

Hcnonp3ys HCTOYHUK MUTAHUS TIOCTOSIHHOTO TOKa 4,5B, BOIBTMETp, aMIiepMeTp, K04, peocTar,
COC/IMHUTENBHBIC pOBOJA, pe3ucTop Ne_(1unu2),
co0epuTe IKCIIEPUMEHTATIBHYIO YCTAaHOBKY ISl OTIPEACIICHUS DIIEKTPUYECKOTO COMTPOTHBIICHHS

pesucropa. B GiaHke oTBETOB:!

1) HapucyiiTe 3JeKTPHUYCCKYIO CXEMY IKCIICPUMEHTA,;

2)3amummte GOopMyIy Ul pacdera AEKTPUIECKOro COMPOTUBIICHUS;

3)ykaxkuTe pe3ysbTaThl U3MEPEHHs HanpshkeHus npu cuiie Toka 0,5A; 4)3anuiimre YucieHHOe

3HaYCHHE JICKTPHUYECKOTO COMPOTHBIICHUSI.

Ne8. Onpenesienue padoThbl Y1eKTPHUYECKOT0 TOKA

Hcnonp3ys MCTOYHHMK MUTAHUSI TOCTOSHHOTO ToKa 4,5B, BoiIbTMETp, aMmiepMeTp, KITl04, peocTar,
COCIMHUTEIIbHBIC POBOJIA, pe3ucTop Ne (1unu2),
cobepHTe SKCIepUMEHTAIBHYIO YCTAaHOBKY ISl OIPE/ICIEHHs Pa0OTHI SJIEKTPUIECKOT0 TOKA Ha

pesucrope nipu cuiie Toka0,5A B Teuenue 10 MuHyT.

B Ganke oTBETOB:

1) HapucyiiTe 51eKTPHUECKYIO CXEMY SKCIIEPUMEHTA;

2) sanummTe GopMyITy IS pacueTa paboThl SIEKTPHUECKOT0 TOKa;3) YKAKUTe Pe3yabTaThl

U3MepeHus HanpspkeHus npu cuiie Toka 0,5A; 4) 3anummre YucieHHOE 3HaUueHHEe pabOThI
3J1.TOKA.

Ne9. OnpenesieHre MOIHOCTH JIEKTPHYECKOI0 TOKA B MPOBOIHHUKE.

Hcnonp3ys MCTOYHUK MUTAHUS TIOCTOSIHHOTO TOKa 4,5B, BONBTMETp, aMIIepMeTp, KIII04, peocTar,
COCIMHUTEIIbHBIC POBO/IA, pe3ucTop Ne_(1lunu2),
colepuTe IKCIEPUMEHTAIbHYIO YCTAaHOBKY JUIsl ONPEEICHUs] MOLTHOCTH PE3UCTOpA.

B Gnanke oTBeTOB!

1) napucyiite >1eKTPUUIECKYIO CXEMY IKCIIEPUMEHTA;

2) 3anummTe (GOPMYITY IS pacueTa MOIIHOCTH IEKTPHUECKOTO TOKA;3) YKaKHUTE

pe3yJbTaThl U3MEPEHHUs HaNlpshKeHuUs rpu cuiie Toka 0,5A; 4) 3anuiuTe 4ucieHHOe
3HaYCHHE MOIIHOCTH 3JI.TOKA.

Nel0. UcciienoBanue 3aBUCHUMOCTH CHJIBI TOKA, BOSHUKAIOLEH B IPOBO/IHUKE, OT HANIPSIKEHUS] HA

KOHIIaX MPOBOTHUKA.

Hcnonp3ys MCTOYHUK MUTAHUS TIOCTOSIHHOTO TOKa 4,5B, BONBTMETp, aMIiepMeTp, KIII04, peocTar,
COEMHUTEIIbHBIC IPOBO/IA, pe3ucTop Ne (1unu2),
co0epuTe IKCIEPUMEHTATIBHYIO YCTAaHOBKY JIJIsl HCCIIEIOBAaHUE 3aBUCUMOCTHU CHJIBI TOKA,

BO3HHKAIOIICH B IPOBOJHUKE, OT HANIPSDKEHUS HAa KOHIIAX MTPOBOTHUKA.

B Giianke OTBETOB:

1) onummTe NOPAIOK BHITIOMHEHHS SKCIIEPUMEHTA,

2) 3anumuTe HaliIEHHOE 3HAYEHUE CHJIBI TOKA M HATIPSHKEHHS IS KaKIOTO H3MEPEHNS,

3) noctpoiite rpaduk 3aBUCHMOCTH CUIIbI TOKA OT HATIPSUKEHHUS |

4) cnenaiiTe BBIBOJ O XapaKTepe 3aBUCHMOCTM CHJIBI TOKA, BO3SHUKAIONIEH B HPOBOIHUKE,0T

HaIpsDKeHUsl Ha KOHIax npoBoaHuka. Ne 11. i3mepeHne onTH4YeCKOM CHJIbI THH3BI

Ucnione3yst cobupatonnyto smu3y Ne (lunmu2), nuueiiky mmuHoit 20-30cM, skpaH, pabouee Teso

OIIPEICTTUTh (POKYCHOE PACCTOSIHUE U PACCYMTANTE ONTHYECKYIO CHITY JTMH3BI.

B Gnanke oTBeTOB!

1) cnenaiite puCyHOK SKCIIEPHMEHTAILHON YCTAHOBKH;

2) 3anuimuTe GOPMYITY IS pacueTa ONTUYECKON CUIIbI JTHH3HI,

3) yxakute pe3ynbTaThl H3MepeHHs (POKYCHOTO PACCTOSHMS JIHH3bI4) 3alMIINTE YHCIECHHOE 3HAUEHHE

ONITUYECKOM CHIIBI TUH3BI.



Ne 12. UcciienoBaHue 3aBUCMMOCTH NEPHOIA MU YACTOTHI KOJIe0aHNH MAaTEeMATHYECKOTr0

MasiTHHKA OT JJHHBI HUTH

Hcnonp3ys mraTtiB ¢ My()TOH M Jankoi, HIapuK ¢ MPUKPEIUIEHHON K HEMY HHUTBIO, JIMHEHKY U 4Yachl ¢

CEKYHJTHOM CTpEJIKOM, COOEepHUTE SKCIEPUMEHTAJIbHYI0 YCTAHOBKY [UIl HCCIIEOBAaHUS 3aBUCHUMOCTH

HepuoJia WIM YacTOThl KOJeOaHUIl MaTeMaTHUECKOr0 MasTHUKA OT JUIMHBI HUTU. OmpenenuTte BpeMs

aust 30 MONHBIX KoJeOaHUi M MOCYUTANTe Mepuoj] KojdeOaHui Al TpeX CilydaeB, KOTAA JUIMHA HUTH

paBHa cootBeTcTBeHHO 1M,0,5Mu 0,25Mm.

B Giianke oTBETOB:

1) cnenaiite pHCYHOK SKCIIEPHMEHTAIBHON YCTAHOBKH,

2) yKakuTe pe3ysbTaThl MPAMBIX M3MEPEHHUI dKcIa KoneOaHuil 1 BpeMeHH KONeOAHMMIIA TpeX [IHH
HUTH MasiTHUKA B BUJE TaOJHIIbI,

3) nocuuraiite epuoa KoneOaHmii 11 KaxKA0r0 CIlydas U pe3ylIbTaThl 3aHECUTE BTAOIUILY;

4) chopmynupyiiTe KauecTBEHHbIH BBIBOJ O 3aBMCUMOCTH HepHOJa CBOOOIHBIXKOJIEOAHHI HUTSHOTO
MasiTHUKA OT JAJIUHBI HUTH.
4. Cniucok JuTepaTypsbl

Jlutepatypa, HCIO/Ib30BAHHAS NPH NOATOTOBKE 3JIeKTHBHOI0 Kypca.

1. TpeanpoduibHas MOATOTOBKA yYalmuxcs: pa3paboTKa M SKCIEPTH3a KyPCOB 110 BeIOOpy.-Bosorna,

2006.

[Iporpammel 37eKTHBHBIX KypcoB 1o ¢usuke. [IpopunsHoe o0yuenne.-M: JIpocda, 2005.

COopHHK MporpamMM 3JIEKTHBHBIX KypcoB, ¢pusnka 8-9 knaccel.- Bonrorpan:

VYuurens, 2007.

Cemke AWM. Ypoku ¢pusuku B 9 kiacce.- SIpocnasib, Akanemus pazsutus, 2004.

Onextus 9. duszuka, xumus, ouonorus. KOHCTpyKTOp 351eKTUBHBIX KypcoB.-M, 2006.

Bcepoccuiickue onumnuazas! no gusuke. —M: Bepoym-M, 2002

Kypnan «duzuka» 2004-2008 rr.

Cnucku JIUTEpaTyphbl 1JIsl YYUTeEIS U yYALIUXCH.

CHHCOK JIUTEpPATYPHI LISl YYUTEJS.

1. Bypos, B. A., VBanos, A. U., Ceupunos, B. Y. ®poHTaIbHBIE SKCIIEPHUMEHTAIBHBIE 3aJaHHS 10
dusuke.

2. Mapromnuc, A. A., [lapbentseBa, H. E., Cokxonos, U. U. IIpakTukyM 1o MKOJIbHOMY (PU3HUECKOMY
IKCIEPUMEHTY.
IToxposckuii, A. A. [IpakTukym 1o (u3uke B CpeaHeH HIKoIe.

Nook wh

[ITaxmaes, H. M., Kamenenkuii, C. E. JleMOHCTpalluOHHBIE OMBITHI MO 3JIEKTPOIMHAMUKE.
Bcepoccutickue omummuasl mo Gusuke.

Hayunas aurtepartypa:

1.Jlxxankomu, 1. @usuka. - T. 1, 2. - M.: Mup, 19809.

2. Poyoann, I'., Tep6epr, C. ®usuka. - M: INpocsenienne, 1994,

3. Cyop, K. . HeoObikHOBeHHAsI (pr3nKa OOBIKHOBEHHBIX sABIeHUH. -T. 1,2. -M:

Hayxka, 1986.

4. Tapacos, JI. B. ®usuka B npupose. - M: IIpocsemenne, 1988.

5. ®wusnyeckas >armmkonenus. - T. 1-4. - M.: Coetckast sHImKIoneus, 1988-1994.

6. SBopckuii, 5. M, INunckwuii, A. A. OcHossl pusuku. - T. 1, 2. - M: Hayka, 1974.

3agauyHNKH.

1. Tensgrar, U. M., T'enpenmreiin, JI. A., Kupuk, JI. A. 1001 3amaua no Qu3UKe C PELICHUSIMH. -
XappkoB-Mocksa: Llentp «/lHHOBalMK B HayKe, TEXHUKE, 00pa3oBanum», 1995.

2. 3aHMMaTeNbHBIE 3a]a4H, IApaJoKChl U copusMsbl 1o gusuke. - M.: [Ipocsemenue, 1971.

3. Kem6posckuii, I'. C, Jlazapenko, H. U., JIun, /1. I'. IloaroroButenpHbIe 3a1a4 K OJUMITHAIAM T10
busuke. - Munck: Haponnas acseta, 1984.

4. TloxpoBckuii, A. A. ®poHTAIBHEIE Ta0OPATOPHBIE 3aHATHUS 110 (DU3HKE.



4. Jlamre, B. H. DxcniepuMenTanbHble (U3MYECKHE 3a1a9i Ha cMeKanky. -M.: Hayka, 1985.

5. Tyneumackuii, M. E. KauecTBeHnsle 3a1aun o pusuke. - M.: [Ipocsemenne. 1972.

JIuteparypa no ¢pusnyeckomy IKCIIepUMEHTY:

1. Tupke, P., Hnpokxod, I'. DkcrniepuMeHT 1o snemenTapHoi pusuke. -4. 1-6. - M.:

YueOHo-TIefarornueckoe u3aareabctso, 1959.

2. Tonbaun, JI. JI. JlabopatopHsle 3aHaTHs 1o $pusuke. - M.: Hayka, 1983.

3. JIeMOHCTpalIMOHHBIN 3KCIEPUMEHT 1Mo pu3uke B cpeanert mkone. -U. 1, 2. - M.: IIpocBemienue,
1978.

4. Jlux, 10. U., Kabapaun, O. @. ®usnyeckue IPaKTHKYMEI I KJIACCOB C YIIIyOJIEHHBIM H3ydeHHEM

¢uzuku. - M.: Ilpocsemenne, 1993.

EBcrokos, A. A. DnekrpoHHoe o0opyaoBanue 1o ¢gusuke. - M.: IIpocsemenune, 1977.

3uamenckuii, I1. A. JlaboparopHsle 3aHaTuUs 10 GU3UKe B cpenHeil mkone. - Y. 1, 2. M.: Yunenus,

1948.

7. Tlokposckuii, A. A. JIeMOHCTPAlIMOHHBIE OMBITHI 1O MOJIEKYIAPHON (U3MKE W Termore. - M.
Vunenns, 1960.

8. ®usnueckuii S5KCIEPUMEHT B IIKOJIE: COOPHHUK cTaTeld. - Boim. 1-6.

el

9. Xopomasun, C. A. ®uzudeckuii 3KCIEpPUMEHT B cpeaHeii mkone: 6-7 kmacchl. - M.
[Ipoceemnienue, 1988.
10. Illaxmaes, H. M., [lTuwiog, B. ®. ®usuueckuii SKCIIEPUMEHT B CpeaHel mKkode. - Y.
1, 2. - M.: IlpocBemenue, 1989.

Jlureparypa sl yJanmxcs.
Jluteparypa no Gpuzn4eckoMy IKCIEPUMEHTY:
1. Twupke, P., HInpokxod, I'. DkciepuMeHT 1o snemenTapHoi ¢pusuke. -4. 1-6. - M.:
Y4eOHo-IIe1arornueckoe u3aareasLcTso, 1959.

2. Tonbmun, JI. JI. JlabopaTopHble 3aHsTHs 110 (usuke. - M.: Hayka, 1983.

3. JleMOHCTpAIMOHHBIH SKCIEPUMEHT o Qu3KKe B cpeaneii mxone. -4. 1, 2. - M.: [IpocBemenue,
1978.

4. Jux, 10. U., Kabapaun, O. @. ®usndeckue NpakTUKYMbI 11 KJIACCOB C YIIIyOJIE€HHBIM H3ydeHHEM
¢u3uku. - M.: [Ipocemenne, 1993.

5. EBcrokos, A. A. DiekTpoHHOE 000pyR0Banue 1o pusuke. - M.: [Ipocsemenue, 1977.

6. 3uamenckuii, I1. A. JlaboparopHsble 3aHsATHs 10 (pu3MKe B cpeaHeit mkone. - Y. 1, 2. M.: Yunenus,

1948.
7. Tlokposckuii, A. A. JIeMOHCTPALMOHHBIE OINBITHI IO MOIEKYJIAPHONW (M3UKE U Temiore. - M.
VYunenns, 1960.
8. ®wusnueckuii 5KCIEPUMEHT B MIKOJIE: COOPHHUK cTateid. - Boim. 1-6.
9. Xopomasun, C. A. ®uszndeckuii SKCIIEPUMEHT B CPeIHEN mKoJIe: 6-7 Kimaccehl. - M.
[Ipoceemenue, 1988.
10. IIaxmaes, H. M., Illunos, B. ®. ®u3uueckuii 5KCIIEpUMENT B cpeiHei mkone. - Y.
1, 2. - M.: Ilpocsemnenue, 1989.
Ilepeuenn 000py10BaHNS ¥ HATJISIAHBIX TIOCOOMIA.
Kommiekt o6opyaoBanust s 1abopaTOpHOro NpakTukyma 1o TteMe «Mexanuka» Kommiekrt
o0opyaoBaHus 1)1 1a00paTOPHOTo MpakTUKyMa 1o Teme «MoekysipHas (u3nka, TepMOJUHAMUKA»
KommiekT 060pyaoBanus i 1a00paTOpHOro MPAKTUKyMa 10 TeMe «IEeKTPOIUHAMUKA>»
Komrmiext o6opynoBanus s 1abopaTOpHOTO MpakTukyma 1o teme «KosnebaHus 1 BOJTHBI»
KommekT 060pynoBanus /Ui 1a00paTOpHOTo MPaKTHKyMa 1o Teme «OnTuka»
O61iee 00opynOBaHUE: BECHI, PA3HOBECHI, JIMHEWKA, CEKYHIOMEp, LITATUB, AIEKTPOM3MEPUTEIbHBIE
npuOOpPBI, MUKPOCKOI, IUIUTA 3JIEKTpUYECcKas, YaHHHUK 3JEKTPUUECKUH.
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