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IHosicHuTEeIbHAA 3aIIUCKA

VYueOnslii Kypce «PU3MYECKHE BEIMUYMHBI U HMX M3MEPEHHUS» CTAaBHT CBOEH IEbI0 1aTh BO3MOXHOCTh
yUYaIIUMCSs, HHTEPECYIOIUMCS (HU3UKOH, MO3HAKOMUTHCS C OCHOBHBIMH METOJaMU (PU3NYECKON HAYKH,
OBJIAJIETh U3MEPUTEIIBHBIMUA U APYTHUMH 3KCIIEPUMEHTAIbHBIMU YMEHUSIMH.

Jlannwiii kKypc npuzsan pewiums ciedyrowue 3a0a4u:
- TO3HAKOMMTH YYAIUXCSl C TOHATUAMU: (PU3MYECKas BEIMYMHA, U3MEPHUTENbHbIE MPUOOPHI, METOJIBI
U3MEpPEHUH, TOTPEIIHOCTH U3MEPEHUS, SKCIIEPUMEHTAIBHOE UCCIIEA0BAHNUE;
- O0y4YHUTh y4allUXCsl Y4eTKOMY HCIIOIb30BAaHUIO U3MEPHUTENbHBIX MPHUOOPOB U 00eCeUnTh MOHUMAaHUS UMH
TOro (hakTa, YTO HU OAWH MPUOOP HE TAaeT aOCOIIOTHO TOUYHBIX 3HAYCHUN U3MEPSEMO BEIMUHUHBI,
- HAYYUTh YYALIUXCSA. AHAIU3UPYs PE3yJbTaThl IKCIEPUMEHTAJIBbHOIO MCCIIEIOBAHUS, J1€JaTh BBIBOJbI B
COOTBETCTBHUH CO CPOPMYITUPOBAHHOM 3a/1aUeii HCCIIETOBAHUS;
- PacKpbITh pOJIb U3MEPEHUN B TEXHUKE, NIOKa3aTh, YTO B HAYKE M TEXHUKE OYEHb YACTO OJIHU BEIMYMHBI
U3MEPAIOTCA € IIOMOUIBIO APYIUX CBA3AHHBIX C HUMU BEJIUYHMH;
- I0Ka3aTh YYAIIMMCS AJITOPUTM PELICHUS 331a4H MOBBILIEHHOMN CII0AKHOCTH ;
- copmupoBaTh HaBBIK coOMroAcHMS paBui Th.
Copep:xanue Kypca, 3HAUUTEITbHOE YCUIICHHUE POJIM CAMOCTOSTENIBHOTO (DU3NYECKOT0 SKCIIEPUMEHTA B HEM
JOJDKHO CIIOCOOCTBOBATh IMOJIOTOBKE YYalIMXCsS K OBJAJECHUIO Pa3IMYHBIMM METOJAaMU H3MEpEHHUIl B
HayKe U TEXHHKE, TPYJAOBOMY OOy4YeHHUIO U Ooyiee TIyOOKOMY M BCECTOPOHHEMY BOCIPHUATHIO Y4eOHOTO
MaTepuasga OCHOBHOIO Kypca.

Odu3rkKa Kak Hayka o Hanbosiee 001X 3aKOHAX MPUPOJIBI, BEICTYIAs B KaUeCTBE y4eOHOro MpeaMeTa
B LLIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJl B CUCTEMY 3HAHUI 00 okpyxatonieM mupe. OHa pacKpbIBaeT pojb
HAyKM B OKOHOMHUYECKOM U KyJIbTYpHOM pa3BUTUU OOIIECTBA, CIOCOOCTBYET (HOPMHUPOBAHUIO
COBPEMEHHOTO0 HAy4YHOTO MHpPOBO33peHHs. Jlius pemeHus 3amad  (OPMHPOBAHUS OCHOB HAYYHOTO
MHUPOBO33PEHUS, PA3BUTHUS HHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN U MMO3HABATENIbHBIX HHTEPECOB IIKOJIHLHUKOB
B Ipolecce M3ydeHHUs (U3MKHA OCHOBHOE BHHMAHHE CJEIYET YIENATh HE Tepenade CyMMBI TOTOBBIX
3HaHUW, a 3HAKOMCTBY C METOJaMHU HAy4YHOTO IO3HAaHUS OKPYXKAIOIIEr0 MHUpPa, MOCTaHOBKE MpoOIieM,
TPeOYIOIMX OT YYalIUXCsS CAMOCTOSTEIBHON NEATeNFHOCTH IO WX paspemieHuto. lloguepkHeM, 4TO
03HAaKOMJICHHE IIKOJIBHUKOB C METOJaMU HAyYHOT'O MO3HAHUs MPEAINOoaraeTcs NpoBOAUTh NPU U3YUCHUHU
BCEX Pa3/eoB Kypca (PU3MKH, a HE TOJIbKO IIPU U3YUEHHUH CIIEIMATIBHOrO pasjena «Pu3nuka u puandeckue
METO/bl U3YUYEHUS TPUPOIBI».

['myOuHa u3ydyeHus mMarepuaina, MaTeMaTUYECKU anmnapar, no00p 3aja4, MEeToIMKa MpenoiaBaHus
BO MHOI'OM COBHAJAeT C MPHHATBIMA B OCHOBHOM Kypce, HO OTJIMYAeTCs 3HAUYUTENBbHO OoJblIeH
mudepernnanyeil o0yuyeHusi. BHUMaHUEM K MHJIMBUyaJIbHbIM OCOOCHHOCTSIM IIKOJbHUKOB.

Pl OCHOBHBIX MOJIOXKEHUH METOAMKM NpenofaBaHus (PU3MKM Ha MEpPBOW CTYNEHU €€ U3ydeHHs
NPUMEHMM W JJIS JIaHHBIX 3aHATUHO IMpoBeleHuE 3aHATUI B BHJE Oecell; 00s3aTeNbHOE BBINOJIHEHUE
J€MOHCTPALIMOHHOTO U Ja00paTOPHOTO (hPU3MYECKOTO SKCIEPUMEHTa, €ro pazHooOpasue; ONTUMAalbHOE
YyepeZ0BaHUE U ONpPEENIEeHHas JJIUTEIbHOCTh Pa3HbIX MPUEMOB pabOThl Ha YPOKE C LENbI0 COXPAaHEHHS
BHUMAaHMs y4alluxcsi, MX YMCTBEHHOM pabOTOCIIOCOOHOCTH; HIMPOKOE HCIOJIb30BAaHHWE NPUMEPOB U3
KU3HU, TEXHMKH, HPUPOJBI KaK CpEICTBO YCUJIEHHUS JOCTYIHOCTH W3JI0OKEHHs MaTepuaia, ero
HaIJISIIHOCTH, TTOBBIILICHUS] HHTEPECa K 3aHATUSAM.

Ha kaxxnom 3aHATUM PEKOMEHIYeTCsl MPOBOJAUTH CaMOCTOSITENIbHYIO padoTy ydauuxcs. Ta paboTa
MoxkeT 3aHuMarb oT 30 mo 70% BpeMeHH ypoka M BKIIOYAaTh B ceOs caMOCTOSITEIbHBIN (M3NYeCKUi
AKCIIEPUMEHT, NPEIyCMOTPEHHON MporpaMMoi, JOKJIaabl IO BOIpOcaM MPOrpaMMBbl, pacckas o
IIPOBEJICHHOM JOMAIIHEM OIBITE WM PEIIEHHOM 3aJaye, JEMOHCTPALUU OIBITOB WJIM H3TOTOBJIEHHBIX
npuOOpPOB; pelleHre 3a/lad MOBBIIIEHHON CII0XHOCTH, OTBETHI HAa BOIPOCHI TOBApHILIEH, 00CYXIeHue
COOOIIEHUH, T03HABaTEIbHBIE UTPHI U JP.

[Tpr HE0OXOIMMOCTH MOKHO OTBOJIUTH CAMOCTOSTEIbHOW padoTe 1enoe 3aHsATHE, HO JIeNaTh 3TO B
BU/JIE UCKJIFOUEHUS.

[Io Teme 3aHATHS JOMKHBI OBITH TIOCTABJIEH JEMOHCTPALIMOHHBIA 3KCHEPUMEHT, JaHbl
JI0Ka3aTeNbCTBA M3YyYaeMbIX IOJIOKEHHUM, MpHUBEJeHb Haubojee Ba)KHbIE M HMHTEPECHBIE MPHUMEPHI M3
TEXHUKHU U MPUPOJBI, IPYTUX HAYK — MPUMEPHI, KOTOPHIE MOXKET M0100paTh U U3JI0KHUTH TOJIBKO YUUTEID;
MPOYUTATH OTPHIBKU U3 KHUT U T.J.

JloManiHue 3a/1aHus Ha 3aHATUSAX JaBaTh HE 00s13aTENIbHO.



OnHako MHOTHE MX YYaCTHHKH OXOTHO BBIMOJHSIOT JIOMa SKCIEPUMEHTAIbHbBIC 3aJaHUs, PEIIaoT
3aJjauu, TOTOBST COOOIICHUS M OMBITHL. ECTh yuammecs, KOTOpbIE JIOOST pemarb 3aaddl MMOBBIIICHHOM
CIIO’)KHOCTH, HECTaHIapTHBIE 3a7auil. Bce 3To cieyeT yuuThIBaTh U MPOBEACHUH 3aHATUH, IPU Toa00pe
3ajay.

JlaGopaTopHble pabOTBl MOTYT NPOBOAUTHCS MO TOTOBBIM HMHCTPYKIHSAM HJIM YCTHBIM YKa3aHUSM
YUUTEIIS.

VYyamumecs: IOIy4a0T WHCTPYKLHUIO MO MPOBEACHUI0 paboTel. OHa MOXKET OBITh HamucaHa Ha JIOCKE,
WM TIOJITOTOBJICHA 3apaHee U PO3JlaHa YYalIuMCs. DTO MO3BOJISIET CIIOKOWHO MPOBECTH paboTy MPpH pa3HOM
CTETIEHH MOATOTOBKH K HEH YUEHUKOB M Pa3HON CKOPOCTH €€ BBHIIIOJTHECHUS.

WucTtpykuus coderaeT B ceOe 3JIEMEHThI MPOOJEMHOTO IOAXO0Ja W KOHKPETHBIC YKa3aHHs K
npoBeeHuIo0 paboTel. B mpobieMHOM 1uiaHe B HEHl MOTYT OBITh OOCYXKIEHBI IMYTH JOCTHXKEHUS LENN
paboThl, 000 MPUOOPOB U OOOPYIOBAHMS, UCIIOIb30BAHUE HEOOXOAUMBIX (DOPMYJT U 3aKOHOMEPHOCTEH.
KonkperHble yka3aHus NO3BOJSIOT H30€XaTh OMIMOOK, MPHUBOMSIINX K CpPbIBY pabOThI, coaepikatr
PEKOMEH/IAIINY 110 e HanboJiee 1eIecoo0pa3HOMy U yI0OHOMY MTPOBEACHHUIO.

Ocoboe MecTo B TaHHOM Kypce 3aHMMalOT IpakTuieckue padotel. ['oToBOE 000pynoBanue, yaooHOe B
WCIIOJIb30BaHUH, OOJIeryaeT paboTy YYHMTENS M TO3BOJSECT MPOBOIAMTH Pa3HOOOpa3HbIC MPAKTUYECCKHE
paboThI, pemarb SKCIepUMEHTAIBHBIC 33Ja4H.

JlomaiiHee HKCHEPUMEHTUPOBAHUE yYallUXCS KMMEET CBOM OCOOCHHOCTH IO CpPaBHEHHIO C
HKCIEPUMEHTOM, TPOBOIUMBIM Ha YPOKE.

3nech Oomblile TPOSBISETCS CaMOCTOSTENBHOCTh y4allUXCsi B Toa00pe OoOOpyIOBaHUS, €ro
W3TOTOBIICHHHM, B OCMBICIMBAHUM HAOJIOJAaeMbIX SIBJICHWH, (OPMHPOBAHWU BBIBOAOB; TECHEE
OCYIIECTBISICTCS CBSA3b O0YUCHHUS C )KHU3HBIO.

[Ipu mombope pacdyeTHBIX M 3a/a4 KayeCTBEHHBIX YYeT CIEeUM(UKU 3aHSATHH COCTOMUT B TOM, 4YTO
NPEINOYTCHUE OTJACTCS MHTEPECHBIM, OPUTHHAIBHBIM 3ajladaM M OOJIBIIYIO, YeM B OCHOBHOM Kypce,
JOJTIO COCTAaBJISIFOT 33J]aud TMOBBIIICHHOW TPYIHOCTH, TBOPYECKOTO XapakTepa — BCE JTO BBITEKAET W3
HEOOXOIMMOCTH CJIEJIaTh 3aHITUS MHTEPECHBIMHU M IIPUBJICKATEIILHBIMU JJIS1 YYAIIMXCS IAaHHOT'O BO3PAcCTa.

Hefm:

- IyOXXe TO3HAKOMMTH Yy4allUXCs C TMOHATUSAMHU (QU3MYecKas BeJMYMHA, W3MEpPUTENIbHbIE MPHOOPHI,
METObl U3MEPEHUH, MTOTPETHOCTH U3MEPEHUs. SIKCIIEpUMEHTAIbHOE UCCIIeIoBaHKe, pacueTHas Gpopmyna,
3aJ1a4ya MOBBIILIEHHON CI0XHOCTH;
- PackpbITb pOJIb H3MEPEHUH B TEXHHUKE, MPUBUTh YYaIIUMCS HM3MEPUTEIbHBIE U  JIPYrHe
AKCIIEPUMEHTAJIbHbIE YMEHUSI,;
- PpacIIUpUTh MEXIpPEIMETHbIE CBS3U MEXIY (U3MKON, MaTeMaTHKOW, TPYAOBBIM OOyUYEHHEM.
aCTpOHOMUEH, OMOJIOTHEH;
- pa3BUTh YMEHHUE YYaIIMXCS NMPOBOAUTH (PU3MUECKUIH SKCIIEPUMEHT, U3MEPSTh (PU3NYECKHE BEIUYHMHBI,
UCIOJIb30BaTh METOJbl MOJEIMPOBAHUS (PU3MYECKUX SBICHUH U mpoueccoB, oOpadaTeiBaTh U
aHAJIN3UPOBATh PE3YJIbTAThl U3MEPEHUN;
- YII1yOUTh 3HaHUSI OCHOBHOTO Kypca (PU3UKH U OBBICUTh HHTEPEC K €0 U3YUEHHUIO;
- BOCIIUTaTh MHULIMATUBY, TBOPYECKOE OTHOILIEHUE K TPYLY
- BBI3BATh MHTEPEC OTAENIbHBIX YYEHUKOB K PEIICHHIO MHTEPECHBIX OPUTMHAIBHBIX 3a/1a4 MOBBIIIEHHOU
TPYZHOCTH TBOPYECKOT'O XapaKTepa;
- ¢hopMHUPOBATHh YMEHUS yYalIUXCS CAMOCTOATEIBHO MOMOJIHATh 3HAHMS, a TaAK)KE YMEHUHN IMOJIb30BAThCA
y4eOHUKOM, CIIPABOYHOM M XPECTOMATUIHOM JINTepaTypoii;
- pa3BUTH MMO3HABATEJIbHBIN UHTEPEC K PU3UKE U TEXHUKE, TBOPUECKUX CIIOCOOHOCTEN;
- (hopMupOBaTH OCO3ZHAHHBIE MOTHBBI YUCHHUS;
- MOJATOTOBUThH K CO3HATEIbHOMY BBIOOPY MpodeccHr Ha OCHOBE TECHOW CBSA3M OOydeHHUs  (U3HKE C
XKHU3HBIO.
MecTo y4eOHOro npeaMera B y4e0HOM ILIaHE:

v B yue6nom mtane KOI'OBY «JIuueit r. CoBercka» Ha u3ydeHue Kypca «Ou3nueckue BeIUYHHbI U

UX U3MEpPEHH» OTBOJHUTCS CIIEAYIOIIee KOJTMIECTBO YacoB: B 8 kiacce — 17 wacos, B 9 kimacce -34
Jaca.



®opMbI ¥ METOAbI OPraHU3AIMY 3aHATHA:
v IpaKTUYECKHE 3aHATHS [0 PELICHUIO SKCIIEPUMEHTAIbHBIX 3a/jau (POHTAIBHO, B IPyMIIaX, B Hapax.

Texymmii KOHTPOJIb M OLIEHKA: YCTHBIN OMPOC, CAMOKOHTPOJIb, B3AUMOKOHTPOJIB;

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA JIMYHOCTHBIE,
METANIPEJMETHBIE U TIPEJMETHBIE PE3YJIbTATBI
JIMYHOCTHBIMHU Ppe3yJbTaTaMM H3ydeHUus Kypca «Du3uueckue BEIMYMHBI M UX H3MepeHus» B 8-9
KJ1accax sBisieTcs HOpMUPOBAHHE CIETYIOUINX YMEHHIA:

1. Ompenenars U BbICKa3bIBaTh 110/ PYKOBOJCTBOM II€/larora camble oOIIue i BceX JroAen
IIpaBWJIa OBEIEHUS IIPU COTPYITHUYECTBE (ITUUECKUE HOPMBI).

2. B npeanoxeHHbIX M€JaroroM CUTyalUsX OOLIEeHNs U COTPYAHUUYECTBA, ONUPAsICh HA o01IMe
JUIL BCEX NpaBUja MOBEIEHHs, JAeiaTbh BbIOOp, MPHU MOMJICPKKE APYIHMX YYaCTHUKOB TPYIIBI H
IIeJarora, Kak MoCTYIIUTh.

3. CpencrBoM MJOCTHXKEHHMS OSTHUX pPeE3ylIbTaTOB CIYXHT OpraHM3alys Ha YypOKe IapHO-
IpyNIoBON pabOTHlI.

MeTtanpeAMeTHbIMH pe3yJabTaTaMH U3yueHHs Kypca «DPHu3nuecKkrue BEeIWYMHBI U X U3MepeHus» B 8-9
KJ1accax sSBJSIOTCS (OPMUPOBAHUE CIETYIOINX YHUBEPCAIbHBIX yueOHbIX neicTBuil (YVY ).
Pezynamuenvie YY/I:

1. Ompenenars 1 GopMyIupoOBaTh LENb JESITEIbHOCTH HA YPOKE.

2. IlporoBapuBarh MOCIEIOBATEIBHOCTD JCHCTBUI HA YPOKE.

3. Yuutbcs BbICKa3bIBaTh CBOE MPEIOI0KEHNE (BEPCHIO) HA OCHOBE padOThI C MILTIOCTpaLueH
yueOHHKa.

4. VYuuthcs paboTaTh MO NPEATIOKEHHOMY YUUTEIEM IUIaHY.

5. CpenctBoMm (GOpMHPOBaHUS 3TUX JACHCTBUH CIY)KHT TEXHOJIOTHS MPOOIEMHOTO JHUanora Ha
JTare U3y4eHus HOBOrO MaTepuaa.

6. VYuuTbcsa OTIMYATH BEPHOE BBHIIIOJHEHHOE 33JaHHE OT HEBEPHOTO.

7. YuuTbcsd COBMECTHO C YUMTEIEM U JPYTUMH yYEHMKaMM J1aBaTh 3MOLMOHAIBHYIO OLIEHKY
JeSITeIbHOCTH KJIacca Ha ypOKe.

8. CpenctBoM  (GOpMHpPOBAaHUS ATUX  JIEHCTBMH  CIY)KUT  TEXHOJOTHMS  OLICHUBAHUS
00pa30BaTeNbHbIX JOCTHKEHNUN (YUEOHBIX YCIIEXOB).

Ilo3naeamenvnvie YY/I[:
OpueHTHpOBaThCA B CBOEH cHcTeMe 3HAaHUM: OTIMYATh HOBOE OT YK€ U3BECTHOT'O C MTOMOILBIO YUUTES.

1. /[lenaTh npenBapuTeNbHbIM OTOOP HCTOUHMKOB MH(OPMAIIMK: OPUEHTUPOBATHCS B yUEOHUKE
(Ha pa3BopoTE, B OIJIaBJICHUH, B CJIOBApE).

2. JloObIBaTh HOBbIE 3HAHMs: HAaXOAWTh OTBETHl Ha BOIPOCHI, MCIOJB3Ysl Y4E€OHMK, CBOU
YKU3HEHHBINA ONBIT U UH()OPMALINIO, TOIYYEHHYIO Ha YPOKE.

3. TlepepabareiBaTh MOJYyYEHHYIO MH(OPMAIMIO: J1eaTh BBIBOJBI B pE3yJbTaTe COBMECTHOMH
paboTHI BCEro Kiacca.

4. TlepepabaTbIBaTh NOJYYEHHYIO HH()OPMAIMIO: CPAaBHUBATh U KJIACCU(PUIINPOBATH.

5. IIpeobpa3zoBbiBaTh MHPOPMALMIO U3 OJHON (QOPMBI B JIPYIYIO: COCTABIATH (pU3MUECKHE
pacckassl M 3a7aud Ha OCHOBE MpocTeHmux (u3ndeckux Mojenel (IpeIMETHBIX, PUCYHKOB,
CXEMaTUYEeCKUX PHUCYHKOB, CXEM); HaXOAUThb U (HOPMYIHpPOBATh PEHICHHE 3a/adll C IMOMOIIBIO
MPOCTEHIINX Mojenel (IpeIMeTHBIX, PUCYHKOB, CXeMaTUYECKHX PUCYHKOB, CXEM).

6. CpenctBoM (OpMHpPOBAHUS OSTHUX JECHUCTBUU CIYKUT YydeOHBIH Marepwal W 3aJaHUS
y4eOHUKa, OPUEHTUPOBAHHbIE HA JINHUH Pa3BUTHS CPEACTBAMU MpEIMETA.

Kommynuxamuenwvie YY/[:

1. JloHecTH CBOIO MO3UIUIO JI0 JIPYTUX: OGOPMIIATH CBOIO MBICIAb B YCTHOM M NMHCbMEHHON
peuu (Ha ypOBHE OJTHOTO MPEI0KEHUS T HEOOJIBIIOTO TEKCTa).

2. CnymaTbh 1 TOHUMATh Peyb JPYTUX.

3. Uwurath 1 nepeckazbIBaTh TEKCT.

4. CpenctBoM (OPMHPOBAHUS ATUX JIEHCTBUH CIyKUT TEXHOJIOTHS MPOOIEMHOro JHuajora
(MoOY>XTarOIIHI ¥ TIOBOASIINI TUATIOT).



5. CoBMeCTHO JJOTOBapUBATHCS O MpaBUIaxX OOMICHHS U MMOBEACHUS B IITKOJIC U CIIEAOBATH UM.
6. VYuuTbCs BHINOMHATH Pa3IUYHbIC POJIU B IpyMie (JIUaepa, UCIIOTHUTENS, KPUTHKA).
7. CpenctBoM (popMHUpPOBAHUS ITUX JCHCTBUHN CIYKUT OpraHU3aIys padOTHl B Mapax M MaJIbIX
rpynnax (B METOAMYECKUX PEKOMEHIAIMIX JaHbl TAKUE BApUAHTHI IPOBEICHUS YPOKOB).
IMpeamMeTHbIMU pe3yJbTaTaMu U3yYeHUs Kypca «PU3NUYECKUE BETUYMHBI U UX U3MEPEHUSD B 7-M KJlacce
SBIIAIOTCS (POPMHUPOBAHUE CIEAYIOUX YMEHHI:
Yuawueca nonyuam ¢ozmosrrcnocmo nayuumoca:
- cobupamp YCTAaHOBKM [IJISl DKCIEPHUMEHTA IO OMHCAHUIO, PUCYHKY U TPOBOAUTH HAOIIOACHHS
W3y4aEMBbIX SIBJICHUI;
- uzMepsams Maccy, 00bEM, CUITy TSXKECTH, PACCTOSIHHE; MPEACTABIATh PE3yJbTaThl U3MEPEHUH B
BH/JIE€ TAOJINII, BHISABIISITH
SMITUPUYECKHUE 3aBUCUMOCTH;
- 00bACHAMb PE3yNIbTAThl HAOIIOICHUN U SKCIIEPUMEHTOB;
- NpumeHAmb  SKCIEPUMEHTAJIbHBIE PE3yJbTaTbl JUIsl MPEACKa3aHWsl 3HAYCHHS BEJIMYUH,
XapaKTePU3YIOMINX X0 PU3NICCKUX SIBICHUM;
- gblpadicams Pe3ybTaThl U3MEPEHUN U PACUETOB B €AMHULIAX MeXTyHapOIHON CUCTEMBI;
- pewiambs 3a1a41 Ha IPUMEHEHNE NU3yYEHHBIX 3aKOHOB;
- NPUBOOUMb IPUMEPHI MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NUECKUX 3aKOHOB;
- ucnonv3oéamsv TPUOOPETEHHBIC 3HAHUS W YMEHHMsS B TPAKTUYECKOW JCSITEIIBHOCTU U B
MMOBCETHEBHOM KU3HU.

Coaep:kaHue MporpaMMbl y4eO0HOT0 MpeIMeTa, Kypca, TMCIHUIIHHBI.
8 kaacc (174)
Beenenne (19)
[TonsTue o pusnueckux BennunHax. CucreMa euHUIl, U3MepeHre (GU3NIECKUX BEIMYHH, dTaloH. Poib
AKCIIEPUMEHTA TIPH BBEICHUN (U3NYCSCKUX BeUIHMH. [IOHATHE O MPSMBIX M KOCBEHHBIX H3MEPEHUSX.
N3mepuTenbHble MpuOOphl, THCTPYMEHTaIbHAas MOrPelIHOCTh. [IpaBuia noiabp30BaHUS H3MEPUTEIHLHBIMU
npubdopamu, coomoaenue Th.
JL.P. OnpeneneHue 1eHbI IeICHUS IIKaJIbl U HHCTPYMEHTAIBHON NorpenrHocTy mpubopos (JIuneiikwy,
MEH3YpPKH, YacoB).
2. BeIMuHHBI, ONNCHIBAIOIINE TEILIOBbIE MpoIecchl (6 1)
Temmnepatypa. 13 ucropun uzodperenus repmomerpa. CoBpeMeHHbIe TepMOMETpPbI. [IpuMepsl pa3nuyHbIxX
3HAaYEHUH TeMIiepatypsl B pupojie U Texuuke. Temneparypras mkana Llenscus, KenpBuHa u
@apeHrenTa.
Komnnuectso temnotel. Kanopumerp. CoBpeMeHHbBIE METOABI U3MEPEHHS YACIbHOM TEI0EMKOCTH
BEIIIECTBA.
BrnaxxaocTs. 3HaueHHe BIAXXKHOCTH B KUBOU Mpupoje u TexHuke. [Icuxpometp. [IpakTrkym mo pemeHuro
3aJ1a4 MOBBIMICHHOM CJIOKHOCTH Ha COCTABJICHUE YPAaBHEHUS TEIUIOBOTO OaaHca.
JLp. M3yuenue npaBui Noab30BaHUs KHUIKOCTHBIM TEPMOMETPOM.
Hcnonb30BaHre KaJTOPUMETPUICCKOTO METO/1a U3MEPEHHUS YCIbHOMN TeIJIOEMKOCTH BEIIECTBA JIS
00JIBIIIOTO YKca 00pasIoB.
W3ydeHne mpaBmil IOJIb30BAHUS TICHXPOMETPOM.
3. Bean4uuHbI, OIMCHLIBAKIIME YJIEKTPUYECKHE siBJeHus (94).
Cuna Toka, HanpsDKEeHUE, CONPOTURICHHE. [IpHHINTT 1eHCTBHS N3MEPUTEIIBHBIX TPHOOPOB: aMIIepMeTpa,
BoJIbTMETpa. U3 HcTOpUU CO3MaHUS INEKTPOU3MEPUTEIHHBIX MPUOOPOB. [IprMepsl pa3aIudHbIX 3HAYECHUI
3TUX BEJHYHH B KHBOW MPUPOJIC U TEXHUKE.
N3mepenue paboTel Toka. CUeTuuK MekTpodHeprun. [IpodiieMbl 5KOHOMUM ITEKTPOIHEPTUH.
[TpakTHKyM I10 peIICHHIO 3a]1a9 MOBBIICHHON CIOKHOCTH HA 3aKOHBI TIOCIICIOBATSIILHOTO H
MapajuIebHOTO COSAMHEHUS ToTpeduTeneit, 3akon [xoynsa-Jlenna, Ha mpuMeHeHue GopMyI Ha pacuer
paboTHI M MOIIIHOCTH, Ha 3akoH OMma.
JLp. M3ydenue mkan pa3iuyHbIX JIEKTPOU3IMEPUTETHHBIX IPUOOPOB U MIPABUI MOTB30BAHUS
aMIIepMETPOM U BOJIBTMETPOM.




[TocTpoeHne BObTaMIIEPHON XapaKTEPUCTHKH PE3UCTOPA.

HccnenoBanue MociieI0BaTelIbHOTO COSAMHECHUS TPOBOAHUKORB C IMTOMOIIBIO aMIIepMeTpa U BOJIBTMETpa.
HccnenoBanue mapajieIbHOrO COSTUHEHHS TIPOBOIHUKOB C TIOMOIIBIO aMIIEPMETPa U BOJIBTMETPA.

4. CBeToBble siBjenus (149).

Ouku. bi30opykocTs U 1aTbHO30PKOCTh. OCBEIICHHOCTh. HOPMBI OCBEIIEHHOCTH TIPH Pa3HBIX BUAAX
NESATEIIbHOCTH YelioBeka. DopMmysia TOHKOH JIMH3HI.

[TpakTUKyM IO pelIeHHIO 3a]a9 Ha TTOCTPOSHUE N300pakKeHU, JaBacMble JIMH3aMH U HA TIPUMEHEHUE
(hOpMyJIbI TOHKOH JIMH3HI.

KanennapHo-temaTnyeckoe njaHupoBaHue (y4eOHO-TeMATHYECKHUIA MJIaH)
8 xmacc (174)

Neri/m [HarMeHOBaHUE pa3feioB U TEM

3mepenue pusnueckux BeauduH. MsmeputenbHble npuOopsl. TOUHOCTH U3MEpeHuil.
HCTpyMeHTaIbHAsS MOTPEUIHOCTh. AOCOMIOTHAS U OTHOCUTEINIbHAS TTOTPEITHOCTh. HCTpYKTax)
1 o Tb Ha 3aHATHAX

[ToHsiTHEe O MPSAMBIX U KOCBEHHBIX U3MEpPEHUAX. MeTO/ bl OLIEHKU MOIPELUIHOCTH KOCBEHHBIX
M3MEpPEHUN

Temnepatypa. 13 ucropuu n3odperenus repmomerpa. CoBpeMeHHbIe TepMOMETphI. M3ydueHue
2  [IpaBWJI MTOJIb30BaHMS KHUJIKOCTHBIM TepMOMETpOM. M3yueHne npaBuil ojib30BaHUs
PKUAKOCTHBIM TepMoMeTpoM. M3MepeHne Temneparypbl OCThIBAIOIIEN BOJIbI

Konuuectso ternotel. Kanopumerp. CoBpeMEHHBIE METO/IBI U3MEPEHHUS yAEIbHOU
TEIJIOEMKOCTH BELIECTBA

OnpeneneHue yenbHON TEIUIOTHI IIABJICHUS JIbJA

Vcnapenue u koHaeHcanus. Kunenue. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUS OT JaBJICHUS
[TpakTUKyM 10 pELICHMIO 3a7a4 IIOBBIIIEHHOH CJIOKHOCTH Ha COCTABJICHUE YPABHEHHUS
TEeII0BOro OanaHca

[TpakTUKyM 110 pELICHMIO 3a7a4 IIOBBIIIEHHOH CJIOKHOCTH Ha COCTABJICHUE YPABHEHHUS
TEIIOBOro OanaHca

DneKTpu3anus Tej. JIEKTPUUYECKH 3apsa]l U €r0 H3MEpEHUE

9 Cuna Toka, HanpsKEHUE, CONPOTUBIIEHUE. [IprMepsl pa3InyHbIX 3HAUEHNUHN 3TUX BEIUYUH B
PKUBOM NMPUPOJIE U TEXHUKE

10 [[TocTpoeHue BOIbTaMIEPHON XapaKTEPUCTUKU PE3UCTOpa

11 |Ommetp M3mepeHune conpoTUBIEHHUSI OMMETPOM

12 lccenoBanue MOCIEN0BATEIBLHOIO U APAJUIEIBHOTO COEINHEHUS IPOBOAHUKOB C TOMOUIBIO
aMIepMerpa U BOJIbTMETpa

13 [TpakTHKyM 110 PELIEHUIO 3a/1a4 MOBBIIIEHHOM CI0KHOCTH Ha 3aKOHBI OMa, I0CIIe10BaTEIEHOTO
Y HapajuieIbHOrO COeTMHEHUs ToTpeduTenen

l13MepeHne MOIHOCTH 3JeKTpuuecKkoro Toka. Bartmerp M3mepenne paboTs! Toka. CuéTunk
pIIeKTpUIecKoi sHepruu. [IpobiieMbl SKOHOMUU AJIEKTPOIHEPTUH

15 [TpakTUKyM I10 PELICHUIO 33/1a4 MOBBIIIEHHOH CII0KHOCTH Ha pacy€T pabOThl U MOILITHOCTHU
DIIEKTPUYECKOI0 TOKa M 3aKoH /[xoynsa-JleHna

16 [TpakTHKyM IO PELICHHIO 33/1a4 MOBBIIIEHHOH CII0KHOCTH Ha pacy€T paboThl U MOLTHOCTH
DIIEKTPUYECKOr0 TOKa U 3aKoH /[xoynsa-JleHna

17 JIun3el. @opMysa TOHKOM JIMH3bI. MeToab! orpenenenus GpokycHoro pacctossHust OukH.
bIM30pyKOCTh M 1a1bHO30PKOCTh

o O~ W

14

9 knacc
1. Beeoenue (2)
IMousitie 0 ¢usnueckux BeauuuHax. CUCTeMa €AMHUIL, W3MEpPeHHE (DU3MYECKUX BEIUYHH,
9Taj0H. PoJIb DKCIIEpUMEHTA TIPU BBEJACHUH (PU3HYECKUX BEIMUYMH. ITOHATHE O MPSIMBIX M KOCBEHHBIX
U3MEPCHUSX.



W3mepurenbHble TpUOOPHI, MHCTPYMEHTAJIbHAS MOTPEIIHOCTh. [IpaBuiia monbp30BaHus U3
MEpUTENBHBIMH MpuOopamu, codmoaenne Th.

JIP. 1. OmpeneneHue UEHBI JAEJICHUS MIKaJbl W WHCTPYMEHTAJIBHOM TMOTPEIIHOCTH MpPUOOPOB

(IITaHTeHUUPKYJIS,, MUKPOMETPA, CEKYHA0MEPA, AIEKTPOU3MEPHUTEIbHBIX PUOOPOB).
2. Benuuumnwi, onucvigaroujue mexanuuecKoe 0suiicenue, He UHMEPECYACh RPUUUHAMU
e20 603nuxknosenus (5)
WU3mepenne nnunbl. Mctopuss Merpa. Oxonor U paauosnokarop. IIpoctpaHcTBeHHbIE
Mmaciitadsl Bo Bceenennoit. M3mepenue BpemeHu. BpemenHble MacmTaObl HPUPOIHBIX
apieHuil. CkopocTh U €€ m3mepenue. [Ipumepsl pa3nuuHBIX CKOpPOCTEN, BCTPEUAIOIIUXCS B
npupoje. Y ckopeHue U ero usmepenue. IIpumepsl pa3inuHbIX YCKOPEHUN, BCTPEYAIOIINUXCS B
npupoje. Penienue 3a1a4 MOBBIIIEHHON CII0KHOCTH
JIP: 2. I3MepeHnue pa3MepoB TeJl C TOMOIIBIO IITAHTCHIUPKYIS 1 MUKPOMETPA.
3. Beauuunsi, 6cmpeuarowguecs 6 pazoene «/Junamuxar (7)
Macca. Ortanon maccsl. CriocoObl U3MEpPEHUS MacChl Teja.

OcHoBHbIE BUIIBI CUJT M UX u3MepeHue. Cuiibl, BCTpEYarouuecss B MPUPOJIE U TEXHUKE.
Knaccudukanus cui.

Nmnynbe. 3akoH COXpaHeHus: UMITyJbca.
MexaHnueckast JHeprusi. 3aKOH COXpaHEHHsI MEXaHUYECKON SHEPTUH.
JIP: 3. U3mepenue Moyisi yCKOPEHHUS TeJa, IBUKYIIETOCS MOJ1 ICHCTBHEM CHJI TSKECTH U YIPYTOCTH.
4. H3yueHue 3aKOHA COXPaHEHHs UMIIYJIbCa MPU YIPYTOM COYAApEHUH Tell.
5. Usmepenne xod(hduimerTa TpeHHUs CKOJBKEHHUS C NMPUMEHEHHEM 3aKOHAa COXPaHEHUS
JHEPIrUHu.
4. Benuuunwl, onucvliearouiue MexaHuueckoe oguxcenue no okpyyxcnocmu (2)

YrnoBas CKOpPOCTb, HCHTPOCTPEMUTCIBHOC YCKOPCHUEC, IICPUOJ, HYaCTOTa — KaK OCHOBHBIC

XapaKTePUCTHKH JBI)KEHUS TeJa M0 OKPY)KHOCTHU. PereHne 3a7a4 MOBIIICHHON CI0KHOCTH.
5. Benuuunsl, onucviearouwiue mexanuueckue Koneoanus u 6oanot (3)

[Ipumepbl MexaHMYECKHWX KOJICOAHWH W BOJH, BCTPEYAIOIIMXCS B MPHPOJIE U TEXHHUKE.

AMIIIUTYAa, TEpUOoN, dYacToTa, (asza — KaK OCHOBHBIE XapaKTEPUCTUKH MEXAHUYECKUX

Kosie0aHuH.

Pemenne 3amauy MOBBINIEHHOW CIIOXKHOCTM Ha pacyeT IMepuoja M YacTOThl KojeOaHui
NPY)XKHHHOTO W MaTeMaTHYeCKOTO MasTHHKA. MeXaHW4YeCKHe BOJHBI. 3BYKOBBIC BOJHBI Kak
MpUMephl MEXaHNYECKUX BOJH. [IprMepbrIMexaHMUeCKUX BOJH B IPUPO/IE.

JIP: 6.0mnpenenenue yCKOpeHUs CBOOOTHOTO MaICHUsI C TIOMOIIIBI0 MATEMATHIECKOTO MasiTHUKA.

6. Benuuunsl, onucvlearowjue r31ekmpomazuummuslte senenus (1)
MarHuTHast ’HAYKIHS — KaK CHJIOBast XapaKTePUCTUKA MAarHUTHOTO TTOJIL. MarHUTHBIA TIOTOK U
€ro 3aBUCHUMOCTb OT JIPYTUX BEITUYHH.
DneKkTpoMarHuTHbIE KojieOanus. [lepeMeHHbIi AneKTpuyecKuil TOK.
CBerT Kak 4acTHBIH cilydail 3JIeKTpOMarHUTHbIX BoJIH. HazHaueHue u ycTpoiicTBO ciekTporpada
U criekTpockona. CrieKTpaiabHbIH aHAIN3.
JIP: 7. UccnenoBaHue NEpUOIUUECKUX MTPOLIECCOB MPH MOMOIIHU 3JIEKTPOHHOTO OCIMIuIOrpada.
8. OmnpeneneHne XMMUYIECKOTO COCTaBa rasa 10 €ro CHEKTPY.
7. Cmpoenue amoma u amomnozo saopa (5)

OcCHOBHBIE XapaKTEPUCTHUKN dApa aToMa XHMHUYCCKOro OJ3JICMCHTA. PaJII/IOElKTI/IBHOCTB. du3nyecKue
BCJIIMYMHBI, XapaKTCPpU3YIOMHUEC PaJUOAKTHUBHOCTD. Bnusuue PaaAOaKTUBHBIX I/IS.HyLICHI/Iﬁ Ha >XHBBIC

opranu3msl. Pemenue 3a1a4 MOBBIIIEHHOM CIIOKHOCTH.
JIP: 9. MccnenoBanne HHTEHCUBHOCTH PaIMOaKTUBHOTO U3NTYUYEHUS PA3TUYHBIX KOMHATHBIX PACTEHUMN.
10.M3mepeHne nepro ia morypacmaaa KOPOTKOKHUBYITUX PaJHOAKTHBHBIX U30TOIOB.

KanenaapHo-reMaTuyeckoe njiaHupoBaHue (y4eOHO-TeMATHUYECKHUI TJIaH)
9 knacc (34y)

i HanmenoBanue pa3nenoB v TeM

1 M3mepenue Gusnyeckux BennuuH. Mi3mMeputenbHbpie mpuOopsl, 1IeHa JejIeHus MIKaJlbl Ipudopa,




MHCTPYMEHTAJIbHAsI IOTPEIIHOCTh. TOYHOCTh N3MepeHuil. AGCOIIOTHAS U OTHOCUTEIIbHAS
norpemtHocTh. MHCcTpyKTax no Th Ha 3anATHAX

[TousTue o IIPSAMBIX 1 KOCBEHHBIX U3MCPCHUAX. MCTO,Z[I)I OLCHKHU IMOI'P€ITHOCTH KOCBEHHBIX

2  wm3Mepenuil. OnpeaeneHNeeHbl JeeHHs Kbl 1 HHCTPYMEHTAIbHOM MOTPeIHOCTH
[ITAHTCHITUPKYIIS

3 MeTtobl u3MepeHus AjuHbl. Mictopus metpa. OXonoT U paauoiokarop.lIpoctpancTBeHHbIe
MaciiTadbl Beenennoi

4  |M3mepeHue pa3MepoB Tell C MOMOIIBIO IITAHTCHIUPKYIS U MUKPOMETpa

5 |3mepenue Bpemenu. BpemenHbie MaciTadbl IPUPOIHBIX SIBICHUI

6 |CxopocTts u e€ uzmepenue. [IpuMepsl pa3IMuHbIX CKOPOCTEH, BCTPEUAIOUINXCS B IPUPOE

7 |Yckopenue u ero nuamepenue. [Iprumepsl pa3ianyuHbIX YCKOPEHHi, BCTPEUAIOIIUXCsl B IPUPOJIE

8 [Macca. Dranon maccel. CiocoObI H3MEPEHUS MACCHI TEJla

9 OcHOBHBIE BUBI CHII U UX U3MepeHue. CHIlbl, BCTpeyaroLiecs B IPpUPOeH TEXHHUKE.
Knaccudukanus cu.

10 [M3mepenne MOyJIsl YCKOPEHHSI TeNa, IBHKYIIETOCs MO ISHCTBHEM CHJI TSDKECTH U YIPYTOCTH

11 [Mmnynbc. 3aKOH COXpaHEHUs: UMITYJIbCca

12 |M3ydeHue 3aKkOHA COXPAHEHUS UMIYIbCANIPH YIPYTOM COYAAPEHUU TEI

13 |MexaHnuueckasi SHeprus. 3aKOH COXpPaHEHUsI MEXaHHUUECKON SHepTrun

14 M3mepenne koo uimeHTa TPEHUSICKOIBKEHUS C MPIMEHEHHEM 3aKOHA COXPaHEHHsI YHEPTUU

15 YTroBasi CKOpOCTb, IEHTPOCTPEMUTENLHOE YCKOPEHUE, TIEPUO/I, YaCTOTa —KaK OCHOBHBIE
XapaKTEPUCTHKH IBUIKCHUS TeJla 10 OKPY)KHOCTH

16 HpaKTHUKylvi MO PEIICHHUIO 3a/1a4 MOBBIIIEHHOM CI0KHOCTU Ha pacyeT Meprojia, YaCTOThI, YTIOBOMH
W JIMHEHHOM CKOPOCTH, LIGHTPOCTPEMUTEIBLHOTO YCKOPEHHUS

17 |Ammumryaa, nepuos, 4acTtota, Ga3a — Kak OCHOBHBIE XapaKTePUCTUKN MEXaHUYECKHUX KoueOaHuil

18 |Omnpenenenue yckopeHUs: CBOOOHOTO MaJICHHUS C TTIOMOIIBI0 MATEMAaTHIECKOTO MasTHUKA

19 MexaHu4yeckue BOJHBL. 3BYKOBBIE BOJHBI, KaK PUMEPHI MEXaHUYEeCKUX BOJIH. [Ipumepsl
MEXaHUYECKUX BOJIH B TIPUPOJIC

20 MarauTHas HHIYKIHS — KaK CHIIOBAs XapaKTEPUCTHKA MAarHUTHOTO TIOJISI

21 |MarHuTHBIN OTOK U €ro 3aBUCUMOCTD OT JPYTUX BEIUYUH

22 [DnexkrpoMarHuTHbIC KojeOaHus. [lepeMeHHbII AIeKTPHUECKUil TOK

23 |MccnenoBaHue NepUOJIUYECKUX MTPOLECCOBIIPH MOMOIIHU 3JIEKTPOHHOIO ocImuiorpaga

24 (CBeT Kak YaCTHBIN CITydail JISKTPOMAarHUTHBIX BOJH

25 |Hasnauenue u yctpoiicTBo cnekTporpada u cnektpockona. CrekTpaabHbId aHAIN3

26 (OmnpeneneHrne XUMHYECKOr0 COCTaBa raza Moero CHeKTpy

27 |OCHOBHBIE XapaKTEPHCTUKH S/Ipa aTOMa XUMHUYECKOTO DJIEMEHTA

28 |PagmoakTuBHOCTH. DH3NYECKHE BETUYNHBI, XapaKTEPU3YIONINE PaTHOAKTHBHOCTh

29 BrustHre pagioaKTUBHBIX M3ITyYeHUN Ha KUBBIE OPTaHU3MBI. VI/ICCJ'IGIIOBaHI/Ie WHTEHCUBHOCTH

aMOAKTUBHOTO U3ITYYCHUS Pa3IUYHBIX KOMHATHBIX pacTEHUI

30 [M3mepenue nepro/ia mojypacmnaaa KOPOTKOKUBYIUX PAJHOAKTUBHBIX H30TOIIOB

31 |Pemienue 3ajay MOBBIIIEHHOM CI0XHOCTH

32 [[MoxBenmeHue UTOTOB. 3amuTa MPOCKTOB. Pemenue 3amxay.

33 [[MoxBemenue UTOTOB. 3amuTa MPOCKTOB. Pemenue 3am1ay.

34 [[MoxBemeHue UTOTOB. 3amuTa MPOCKTOB. Pemenue 3axay.
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