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[Tporpamma cocraBieHa sl peaau3allii KOHUEMIMU MPEeArnpopHIbHOIO U MPOQUIBHOTO
oO0ydyenns. OHa TaKke MMEET aKTyaJllbHOCTh B ycnoBusx BBeaeHUs PI'OC ocHOBHOro o01ero
o0pa3oBaHMs, IOCKOJIBKY HAmNpaBJIeHa Ha pa3BUTHE Yy ydammxcs /-11 KmaccoB mNpoeKTHO-
UCCIIEIOBATENbCKMX YMEHUH Ha OCHOBE JAEATEIBHOCTHOI'O IMOJAX0Ja B OOyYe€HMM M HallelieHa Ha
OpraHM3allMl0 BHEYPOUYHOH JAesaTenpHOCTH Yydamuxcs. IIporpamma momoraer pa3BuBaTh U
COBEpIIIEHCTBOBATh UCCIIEI0BATENIbCKIE HABBIKM B PEIICHUH TEOPETHUYECKUX U KCIEPUMEHTAIbHBIX
3agay. Kypc oOmepasBuBatonieid nporpaMMbl JONOJHUTEIBHOIO 00pa3oBaHUs MOXKET ObITh
PEKOMEHJI0BaH JJIsl DPa3BUTUS TBOPYECKOIO IOTEHIMANA YYaIIMXCA €CTECTBEHHOI'0 HAay4HOI'O
npo¢uis no pU3MKe.

Kypc BHeypouHO# nesTenbHOCTH «PHU3MKa B DKCIEPUMEHTAX M 3aJadax» HaLEJIeH Ha
HKCIEPUMEHT, HaOmoneHue (QU3UYECKUX SBICHUH, MOJEIMPOBAHUE, IPOEKTUPOBAHHE U
M300peTaTeNbCTBO, 3TO BCE T€ (YHKIUHU, KOTOpbIEe HEOOXOAMMBI AJIsi KaYECTBEHHOI'O YCBOECHMS
npeaMera (QU3MKH, W 4YTO HE OCYIIECTBIsleTCs B yd4eOHOM Kypce «®Pusnmka» B CHIIy Majloro
KOJIMYECTBA Y4eOHBIX YacOB.

AKTYaJIbHOCTb.

[TorpebHOCTE B (OPMHPOBAHMM HECTAaHJAPTHOIO TOAXOJAa K pEIIEHUIO 3aJad M|
NPaKTUYECKUX 3aJJaHUH BbI3BaHA COBPEMEHHBIMHM OJIX01aMHU K OpraHU3alluy OOyUEHHs YUaIluXCsl.

B paborte co MmKOIPHUKAMH Ha MEPBOE MECTO BBIXOIUT CAMOCTOSTENbHAs JIESATEIHHOCTD
ydaluxcsi, IPUMEHEHHE Ha 3aHATHSAX MCCICAOBAaTENbCKUX METOAOB, pPa3BUTHE HAaBBIKOB
IUTAHUPOBAHMSI M CTPYKTYPHUPOBAHHUS 3TAIIOB BBIIIOJIHEHUS 3a/1aHUs, IPOEKTHO - UCCIIEN0BATENbCKAs
JESTENbHOCTh. AKTyaJIbHBIM SIBJIIETCS MOBBIIIEHUE UHTEPECA YJalUuXcsl K SKCIIEPUMEHTHPOBAHMUIO.
OTH NOIXO bl MOTYT OBITh UCIIOJIB30BAaHbI M HA 00yUYEHHUE PEIICHUIO OJIMMITHAIHBIX 3a7a4.

Pa3zpaGoranHast mporpaMma co3/1aeT YCJIOBUS AJIS JIMKBUAALMU NEPErpy3KH IIKOJIBHUKOB U
oOecriedeHusl YCIOBMH Ul pa3BUTHS HMX IIO3HABATENbHBIX M TBOPYECKUX CIIOCOOHOCTEW IpH
coxpaHeHWU (YHIAMEHTAIBHOCTH (U3HYECKOro OOpa3oBaHUS M YCHJICHUS €ro MPaKTHYECKOM
HaIPABJIEHHOCTH.

HoBu3Ha 1aHHOI porpaMMBbl 3aKII0YaeTCs B TOM, YTO B Hell yuTeHsl TpeboBanus OI'OC u
OHAa AJaNTUPOBaHA K HOBBIM COBPEMEHHBIM YCIOBHSIM. AKTYalbHOCTh M 3HAUYUMOCTH pabodeid
IpOrpaMMBbl  ONpejeieHa TpPeOOBaHUSAMU K HOBBIM pe3yJbTaTaM BHEYPOUHOW JesTeNbHOCTH
yyamuxcs (GOpMUPOBAHUIO YHUBEPCATBHBIX YUEOHBIX JIEHCTBHIMA, 3aJI0)KEHHBIX B OCHOBE CTaHJapTOB
BTOPOTO ITOKOJICHHUS.

[TporpamMma paccMmarpuBaeT paboTy ¢ ydalmumucs /-8 Ki1accoB, Kak 00pa3oBaTelbHbIN Kypc
CIOCOOCTBYIOUIMM Pa3BUTHIO HABBIKOB MPOEKTHOM, MCCIIEI0BATEIbCKON ACATEIBHOCTH yJaluxcs B
paboTy BKJIIOYEHBI aHAIUTHYECKas padoTa — MJIaHUPOBAaHUE KCIIEPUMEHTOB, MUHH MCCIIE0OBAHNUN B
pabore ¢ yyalmumucs, pelieHne 3a/1a4 MOBBIIIEHHON cliokHOCTH. [IpakTndeckas pabora ydamuxcs
BKJIIOYAET - BBIMOJIHEHHE HAOMIOACHUH, J1aOOpaTOPHBIX OIBITOB, MPOBEJIEHHUS HCCIIEIOBaHUS,
n300peraTensCTBO.  Takke BKIIIOYEHBI CaMOCTOATENbHAas paboTra Mo OQOPMIICHHIO MPOEKTOB,
HOArOTOBKAa pabOThl K IpPE3EHTAlMM, B XOAE KOTOPOM Yy4yHTeldb JaeT KOHCYJIbTAllUU 10 XOIY
NPOBEJICHHsSI UCCIIeJIOBaHUS, 0OQOopMIIEHHs pabO0Thl, TOArOTOBKA BBICTYIIJICHHS IO 3aIlIUTE MPOEKTA.

IIcuxosoro-nexaroru4ecKMi acmeKT.

B nactosiiee Bpems nepena o0iieo0pa3oBaTeabHON IIKOION MOCTaBiIeHa 00pa3oBaTelbHAS
M BOCIUTATENbHAS LENb HE TOJIBKO IOBBIINIATh HMHTEIUICKTYAJbHBIM MNOTEHUHUAT CTPaHbl, HO W
CO3/1aBaTh YCIOBUSA Ui (OPMHpPOBAHUS U3 KaXJIOro Yydyallerocs CBOOOJHOW, TBOPYECKOM,
KPUTHYECKU MBICIIAIIEH JIMYHOCTH, CIOCOOHON OCO3HATh U Pa3BUBATh CBOM CIIOCOOHOCTH, HAXOIUTh
CBOE MECTO, ObITh BOCTPEOOBAaHHBIM B )KU3HU. B CBS3M C 3TUM Ha MEPBBII IJIaH BBIXOAAT MPOOJIEMBI
TyMaHU3alUK COJepKaHUsI 0O0pa30BaHUs, MOBBIIIEHUS €r0 BOCIMTATEIbHONW pONIH, (OPMUpPOBAHUE
uHTEpeca K yuebe, OCHOBAaHHOTO Ha MOTHBAlMU U pedIEKCUH, CO3/JaHHUE JIMYHOCTHOU
HaIMpaBJIEHHOCTH 00y4eHUs. YCBOEHUE peOCHKOM 3HAHHM, YMEHHI U HABBIKOB — TOJBKO OJIUH M3
KOMIIOHEHTOB 00mIeil cuctemsl (popmupoBaHus JdUMYHOCTU. Henmb3s ymyckaTh BaXXHOCTh TaKOIo
Te3uca KaK YCHEIIHOCTh COLMAaJIbHOM aJanTalyy 4eloBeKa B COBPEMEHHOM OOIECTBE, AJs 4ero
YeJIOBEKY HYXXHBI HE TOJIbKO TTTyOOKHE HayyHble 3HAHUS, HO M YMEHHsI TBOPUYECKH MPUMEHATh UX Ha
IIPaKTUKE, B [IOBCEIHEBHON KU3HMU.



[MpuHIMT EPCHIEKTHBHOTO ycIieXa COCTOMT B TOM, YTO YYHTENb IMOCTOSHHO CO3/IAeT IS
yYEHHMKA Takhe y4eOHble CUTYallMH, KOTOpble OTKPBIBAJIM Obl Iepes HUM PEallbHYIO MEPCIEKTUBY
YCIICIIHOM  pe3yJNbTaTUBHOCTH  €ro  y4eOHbIX  YCHJIMH. YYeHMKaM [Uii  HOPMAJIbHOTO
TICHXOJIOTHYECKOT'0 Pa3BUTHS B MEPBYIO Oouepeslb HEOOXOAUM yCIieX B YUEHHH, MTYCTh JaXe CaMbId
HEe3HauuTeNnpHbI. be3 Takoro ycmexa He MOXET Cc(HOPMHPOBATHCS IOJTHOLCHHAs YydeOHas
JesaTenbHOCTh. Ha  sI3pIke TICHXOJIOroB peanu3alusi 3TOH 3aKOHOMEPHOCTH HCCIENyeTCsl B
KOHIIENTYaIbHBIX PaMKaxX MOTHBAIIUU JOCTIOKEHHH. Bo—TIepBBIX, BCIYECKH pa3BUBATh, TPEHUPOBATH
YMCTBEHHBIE CHOCOOHOCTH JeTed, a BO—BTOpPBIX, KaK TOJIBKO HAa ATOM IyTH OyIyT TOCTUTHYTHI
HepBble 3HAYUTENbHBIE YCIEXH, HYKHO BHYIIATh BCEM JIETSAM, UYTO KaXKAbI 4eIOBEK, KaKUMH Obl
3aypsIHBIME 33JJaTKaMU M CIIOCOOHOCTSIMH OH HU 00J1a/iall, MOXKET CTaTh CaMOOBITHOW TBOPUYECKOU
JUYHOCTBIO.

TBoOpueckast TMYHOCTh HAUUHAETCS C TOTO, YTO, ellle He 00a1as TIIyOOKUM OIpeieIeHHBIM
3a11acoM 3HaHMM, HO, UMesl NHCTPYMEHT ITO3HAHUS OKPYXKAIOLIEH JIEHCTBUTEIBHOCTA U YCTONYUBYIO
MOTHBALMIO, YYALIUICS IBUKETCS K PELISHUIO MOCTABJICHHOM Mpo0IeMbl, KOTOpasi UMEET peallbHOe
BOIUJIOIICHWE B MPAKTUYECKOH JesATeIbHOCTH uejoBeka. LleHHoCTh (u3nyeckoil KOMIOHEHTHI
€CTeCTBEHHOHAYYHOTO O0Opa30BaHUsI COCTOMT B OCOOCHHOCTSX (PH3MUECKOr0 IKCIEPUMEHTa, €ro
HarJsiIHOCTH, JOCTYITHOCTH, HIMPOKOM OXBaTe MPAaKTUYECKH Beex cep KU3HU. JleMOHCTpalluOHHbIE
ONBITBI M CAMOCTOSITENIbHBIE HCCIEA0BaHMS YydYallluXcs MOTYT IPOBOAUTHCS B 00JacTu U
MEXaHHYECKUX SIBIICHWH, W TEIJIOBBIX, M JJIEKTPOMArHUTHBIX, W B o0Mactu (uznyeckod u
reOMETPUYECKOH ONTUKU. VIMEHHO Ha ypokax (PU3MKHM ydallMics BIEpPBbIE M3MEpPSIET BEJIWYMHBI,
OIUCBIBAIOIINE SIBJICHUS, YUIUTCS OOBSICHATH U MIPOTHO3UPOBATh MPOUCXOASIINE U3MEHEHUSI JaHHBIX
BEIMYMH. Y4eOHas HKCIEpUMEHTANbHAs AEATENbHOCTh peOeHKa — KIIIOY K yCHexy B OOYYeHHH,
HCTOYHUK yCTOWYMBOIO HHTEPECA K TPEAMETY

BaxxHbIM METO/10JIOTHYECKUM MOMEHTOM SIBIISI€TCS TO, YTO paboTa BeAeTcs B KOJIEKTHBE
yyamuxcs, IMEIOIIMX CXOAHYI0 MOTUBAIUIO K y4eOHOM aesTenbHOCTH. To, 4TO KaxaAblii U3 YICHOB
KOJUICKTHBA 3aHAT PEUICHHEM OIPENeIeHHON MPOOJIEMBI, TO, YTO OH HE 3aMBIKAeTCS B €€ paMKax,
UMeEET BO3MOXHOCTb BBIPaXKaTh CBOM MBICIIH, CIIOPUTh, OTCTaWBaTh CBOM YOSXKIEHHUA, U JETaeT U3
YYCHHUYECKOT0 KOJJIEKTHBA OOIIECTBO €JMHOMBIIIICHHUKOB. OT TOro, HaCKOJbKO YAa4HO U BEPHO
CTaHET KaX/blii yYCHHK Ha CBOE MECTO B KOJUICKTHBE, 3aBUCUT HPABCTBEHHAs] U MHTEIUICKTyaIbHAs
MOJTHOTA €ro >KU3HH.

[TporpamMma Kypca BHEYpOUHOH JeATeIbHOCTH paccunTana Ha 70 yacoB B 7-11 kiaccax
(35/35).

PaGouass nmporpamma npeAaHa3HadeHa Ui peaM3allud  OOLIEHHTEIIEKTYaJbHOrO
HarpaBJIeHUs] 1 OPUEHTUPOBAHA Ha MCIIOJIb30BaHHE yUYEOHBIX ITOCOOHIA:
[lepensman S.U. 3anumatensHas ¢pusuka. Kaura nepsas. — M.:lleatpnonurpad,2011. -252 [4] c.
[Tepenpman S.U. 3anumatenbHas ¢usnka. Kaura Bropas. — M.:Llearpnonmurpad,2012. -287 c.
["aiixoBa M.1. ®usnka. Yuumcs pemats 3anaun.7-8 knacc. —CI16.: bBBX-Iletepoypr,2013. 80c.:
laiixoBa .. ®usnka. Yuumcs pemarts 3anaun.9 knace. —CI16.: BBX-ITerepOypr,2013. 80c.: um.
Jlykammk B.M.COOpHMK onMMIHMamHBIX 3adad 1o Qusuke: KH.JUIA ydamwmxces 7-11  xin.
obmieoOpasoBar. yupexaenuei. - M.IIpocsemenue. 2007.-255 c.:un
O®uznka. 3agauud ¢ OTBETaMU W pelieHusMu: ydeOHoe mocobue/A.M. Yepnoyman. -9-e m3m. —
M..KVY,2013.-352c.,

B mporecce 00ydeHust HCTIONB3YIOTCS CIAEAYIOIUE MeTOAbI: 00bICHUTEIBLHO-
WUTIOCTPaTUBHBIN, 1€ATEIbHOCTHBIN, IBPUCTUYECKUH, TAOOPATOPHOr O UCCIEA0BAHNS, HAOIIOICHUSI.

[Tporpamma mpenycMaTpuBaeT MCIOIb30BaHME (PPOHTAIBHOW, WHAWBUIYAIbHOM,
rpynmnoBoii ¢opm padoTsl obyuawmmuxcs. DpoHTanbHas ¢opMma MpeaycMaTpUBaeT Mogady
MaTepuansa BCEMY  KOJUIEKTMBY  y4Y€HUKOB. VHjauBuiayanbHas  ¢gopma  mpearnonaraer
CaMOCTOSITEJIbHYIO MCCIIEI0BATEIbCKYI0 pa0bOTy OOy4aroIMXCsl MPH BBINOJIHEHUH J1a00OpaTOPHBIX
OIBITOB. B mporpamMme oTBOAMTCS MHIUBUAYaJbHOW paboTe mpuopUTEeTHOE MecTo. [ 'pymmoBas
paboTa mo3BOJISIET OPUEHTHPOBATh YUYEHUKOB Ha CO3JaHHUE TaK Ha3bIBAEMbIX «TBOPUYECKUX» Map WIH
MOJTPYIII C Y4E€TOM UX OIIBITA UCCIIEN0BATEIbCKON NEATEIbHOCTH.

B mpouecce o0ydeHus nmpeaycMaTpuBarOTCs cieayromue (popMbl YUYeOHbIX 3aHATHI:
TUTIOBOE 3aHSTHE (CoueTaroliee B cede 00BsICHEHNE M TPAKTHYECKOE YITPaXKHEHUE), COOeCeIOBaHUE,
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KOHCYJIbTalMsI, TUCKyccHsl, (ppoHTanmbHAs J1abopaTopHas paboTa MmoJ PYKOBOACTBOM IeAarora Io
3aKpEIUICHUIO OIPEJEICHHBIX HABBIKOB, PEUICHUE OJUMIIMAIHBIX 3a]1ay, CaMOCTOSTEIbHOE MUHHU
UCCIIEZIOBAHHUE.

Pabora kypca mpenmnonaraer NMpakTUYeCKMi BbIXOA: ydactue B Poccuiickoll onmummnuane
Pa3IMYHBIX 3TaloB, IUCTAHIIMOHHBIX OJMMIIMAIAX Ha pa3IU4YHBIX O00pa30BaTEIbHBIX CalTax
(oOpazoBarenbHbIil callT «IIpomienkay, «MHpoypok», «Dokchopa», «Omummuana MOTU»u ap.),
y4JacTHe B HAyYHO —HCCIIE10BATeNbCKUX KOH(PEPEHIMSIX, 3allUTa MPOEKTHBIX U HCCIE10BaTENbCKIX
pabot yuamuxcs, BbIOOp npoduiis (UMK U Ka4yeCTBEHHAs! MOAr0TOBKA K MPO(QUIBHOMY 00yUEHUI0
JUIs JalibHEN e )KU3HEHHOM MO3ULKK U TPO(ECCUOHATBHOIO CaMOOIPEIEIEHNUS .

Henn:

» BBISBIICHHE, pa3BUTHE H TOMJCPKKA TAJAHTIUBBIX JETEH, TNPOSBUBIIUX BBIIAIOLIHECS
CIIOCOOHOCTH;

» aKTHBH3allUsl MBIIUICHUS YYalllUXCs, OBJIAJCHUE UMW HAayYHBIMH METOJaMH TO3HAHUS TPUPOIBI
yepes CUCTEMY TBOPUYECKUX 3aaHUH;

» BBIABIICHWE Yy YYaIlIUXCsA CHOCOOHOCTEH K OpUTMHAIBHOMY, HECTaHIAPTHOMY pPEUICHHUIO
TBOPYECKHUX 3a/1ay;

» pa3BUTHE TBOPYECKUMX CHOCOOHOCTEH ydamiuxcs, TPUBJICYCHHE K HCCIEI0BATEIbCKON
NESITEIbHOCTH;

» (hOopMUpOBaHHE AHATUTHYECKOTO M KPUTHYECKOTO MBIIUICHHS Yy4YallUXcs B  IIporecce
TBOPYECKOr'0 MOMCKA U BBIIOJIHEHUS UCCIIEI0OBaHUM, PEIIEHNH 3aa4 ITOBBIIIEHHON CI0XKHOCTU
Y OJTMMIIMA/IHBIX 33]1a4;

» coflefiCTBHE B MPOQeCCHOHATLHON OpHEHTAIINY;

» pa3BHUTHUE Yy YYCHUKOB LIEJICYCTPEMICHHOCTH U CHCTEMHOCTH B JICSTEIBHOCTH;

» CaMOYTBEPKJICHHE yJaIIuXcst OJ1aroapst TOCTH)KEHUIO TTOCTABICHHOW TENTU M ITyOIHKaInu
MIOJIyYEHHBIX PE3yJIbTATOB.

B pesynaprare u3yueHHMs NAHHOTO Kypca Y4Yalluiics Hay4duTcs BbIOMpaTh mHpolieMmy ams
JATbHEWINEeT0 WM3Y4YeHHs, CTaBHTh LENH HAONIOJICHHUH, IJIAaHUPOBATh JKCIIEPHMEHT, IOIO0HPAaTh
COOTBETCTBYIOIIIEE 00OpYyNOBaHHE, IMPOBOJIUTH SKCIIEPUMEHTHl M 00pabaThlBaTh UX PE3yJbTATHI,
MOJENUpPOBaTh (PU3MUYECKHE TMPOLECChl C HCIOJIb30BAHWEM MH(OPMAIIMOHHBIX TEXHOJOTHH,
OBJIAZICET HABBIKAMHM HCCJIEA0BATENIbCKOM paborhl. [lomyueHHble Ha 3aHATUAX 3HAHUS U
SKCHEPUMEHTAIbHbIE HAaBBIKA IOMOI'YT YYalIUMcs OOY4YMTHCS METOJaM pPEILEHHs OMUMIIMATHBIX
3azad.

OpHo¥i M3 cylecTBEeHHBIX 32124 Kypca SBJISETCS COBEPIIEHCTBOBAHNE YMEHMM ydallerocs
N0JIb30BAaThCSl  COBPEMEHHBIM  HMHCTpyMEHTapueM  (U3MKa, BO3MOXHOCTb  IPAKTUYECKOTO
NPUMEHEHHs pPE3yJbTaTOB pEHICHUs NpOOJIeMbl, a TaKXKEe ICUXOJOTMYECKHH acMeKT CUTyalluu
BbIOOpa, B KOTOpPYIO OyAET IOCTaBICH Yy4YallWMics Ha Ha4YaJbHOM JTale HCCIeI0BaTEIbCKON
JESTEIIHOCTH.

3amaun:

[TpuoOpereHne yyammuMucs 3HaHUH:

O sBNIEHUSX, BEIMUNHAX, UX XapaKTEPU3YIOIIHNX, 3aKOHAaX, KOTOPHIM OHU MOYUHSIOTCS.

O meroJ1ax Hay4HOr O MO3HAHMSI TPUPOIbI: HAOIIOIEHUE, U3MEPEHNE, SKCIIEPUMEHT,
MOJIEJIMPOBAHUE.

O 1nuKJe Hay4HOr O MO3HAHUS, O MECTE SKCIIEPUMEHTA B HEM, O COOTHOILIEHUU TEOPUH U
JKCIIEPUMEHTA.

O ponu 1 MecTe AEMOHCTPALMOHHBIX, TPOOJIEMHBIX SKCIIEPUMEHTOB B (POPMYIIUPOBKE
(bU3UYIECKUX 3aKOHOB.

[IpunoOpeTeHue yyarmmMucs yMEHUM

[TpoBoauTh HAOIIOACHUS IPUPOAHBIX SIBIEHUH, OMUCHIBATh U 0000IIATh UX PE3YIIbTATHL.

[TnannpoBaTh SKCIEPUMEHT, ONpEENsis ONTUMAIbHOE COOTHOLLIEHHUE 1IEJIU U CPECTB.

OTOupate npuOOPHI U1 BBITOJIHEHHUS SKCIIEPUMEHTA.

BBINOIHATB SKCIIEPUMEHT.

[TpencraBisTh pe3ynbTaThl HAOIIOACHUH U N3MEPEHUH C TOMOIIBIO TAOIHUI] ¥ TPA(UKOB.
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IIpuMeHATh MaTEMAaTHYECKUE METO/IBI K PEIICHUIO TEOPETUYECKUX 3a]1a4.

Paborate ¢ yueOHOI1, XxpecTOMaTUHHOMN, CIPaBOYHOM, HAY4YHO-IOMYJIIPHOM JINTEpaTypoil,
IPOrPaMMHBIMU CPEJICTBAMMU.

['oToBUTH COOOIIEHNS U AOKIaAbI, OQOPMIISTH U MPEACTABIATh UX.

[TpencraBiasATh SKCIIEPUMEHT, HCIIOJIb30BaTh TEXHUUECKUE CPEICTBA O0YUEHHUS U CPEJICTBA
HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH.

VYyacTBOBaTh B AUCKYCCUU, TOHUMATh TOUKY 3pEHUs cOOECEIHHMKA U TPU3HABATh IPaBO HA MHOE
MHEHHE.

Biianenust HaBpIKaMu KOHTPOJISL U OLIEHKH CBOEH J€ATEIbHOCTH, YMEHUEM NPEABUAETD
BO3MOXKHBIE PE3YJIbTAThl CBOMX JACHCTBHIA.

Bocnuranue ygammxcs:

DopMHpPOBaHUE HAYYHOI'O MUPOBO33PEHUS.

OTHoOmIeHUs K PU3UKE KaK K JIEMEHTY O0IIeUeIOBEUeCKON KYJIbTYPHI.

HpascTBennoe.

DcTeTnyeckoe.

[TonuTexHuyeckoe 0Opa3oBaHUE MYTEM MPAKTUYECKOrO IPUMEHEHUS MOTYUEHHbBIX 3HAHUM.

Pa3Burtue nozHaBaTeabHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEN: peuH,
MBILIUIEHNS, MOTHBALIUH.



Coneprkanue Kypca BHEYPOUYHOM J1esITeIbHOCTH

(2 gac B memento, 70 4acoB B rox )

1 yacTs.

1.0cobenHocTu puznyeckux HadroaeHui (3)

OcHoBHbIe BUBI HccneqoBanus. Ponb skcniepuMenTa B Hayke. M3mepeHus puandecknx
BEJIMYUH: Macca, BpeMsl, MyTh, CUJIA.

2. Mexanunuveckue siBjaieHus(5)

Mexannueckoe nBukeHue. CkopocTh JBUWKEHHS. OTHOCHUTEIBHOCTh MEXaHHYECKOro
nBukeHust. CpesiHsst CKOPOCTb.

Jlabopamopnvie onvimoi:

«HabnroieHre 0THOCUTENbHOCTU ABMKEHUSY,

3. BzanmogpeiictBue Tes(15)

K uemy npuBomut neiictBue omnoro Ttena Ha apyroe? Cumbl. JleiicTBHE poKIaeT
nporuBojeicTBue. Becemuproe tarorenue. [ledbopmanusa. Cuna ynpyroctu. Cuiia TpeHusl. Y CI10BUS
paBHoBecuss Ten. JlaBnenwe. JlaBneHne B OJKMAKOCTAX U Taszax. JlaBinenue Ha ThoyOuHE.
Coolmrarommecst cocypl. ApXuMe0Ba CHIa.

Jlabopamopnvbie onvimoi:

«3aBUCHUMOCTh pe3ynbTaTa [JEHCTBUS CHIIBI OT €€ 3Ha4YeHWs, HalpaBJICHUS, TOYKHU
npwiokeHusi. OnpeneneHus: MeHTpa Macc Tena», «PaszmuuHble BHIBI AeopMalii: pacTsbKeHUE,
u3rud, CABUT, KpydeHHe», « Mi3mepeHue cuibl TpeHUsl, ONpeesieHus] MPUYUH OT KOTOPBIX 3aBUCUT
CHUJIa TPEHUSI(CUITBI HOPMAIBHOTO JIABJICHHSI, HEPOBHOCTH TTOBEPXHOCTH )», «OMpenereHue 1aBIeHus.
CrocoObl yMCHBIIICHUSI W YBEIUYCHUS IaBicHUs», «[loBemeHHe KHIKOCTH B COOOIIAIOIIMXCS
cocynax», «/3mMepeHne BBITAIKHUBAIOMICH CUIbDY, «OmnpeneneHne yCIOBUN TUIaBaHUsS MOABOIHOMN
JIOJTKI».

4. IlpocTbie MexaHU3MbI(4)

[IpocThie MexaHU3MBI: pblyar, OJOK, HAKJIOHHas MOBEPXHOCTb. MOMEHT cui. YcioBue
paBHOBecHs pblyara. Mexanudeckasi pabora. 30J10TO€ IPaBUIIO MEXAHUKH.

Jlabopamopmvie onvimboi:

«OmnpeneneHue MexaHnuecko padboTel», «[IpuMeHeHne ycioBus paBHOBECHs phlyara is
OTIpe/IeNICHUS] MacChl Tela, INIOTHOCTH, CUJIBI TPEHUS»

5. Oransl ucciaenoBanus. [loaroroBka 3amuThl HccjaenoBanus (8)

DTtanbl MPaKTUYECKOro HUCCIEAOBaHUS: HAOIOJIEHUE, aKTyalbHOCTb, TUIIOTE3a, LETb,
3aJauu, IUIaH MMPaKTUYECKOro McciaeaoBaHus, BbBoA. [loAroToBka noKiIana uccienoBaHus 3ammTa
HCCIIEIOBAHUI

IIpumeyanue.

1.YHacer 5 paszpena «Jranbl ucciaenoBanus. [loaroropka 3amurbl HMCCJIeI0BAHU»
MOTYT TPOBOJUTCS MO Mepe HeoOXxoaumocTH. Eciam Ha kakom mnu0o JTame Kypca YYeHUK
3aMHTEPECcOBAJICS MPOOIeMOl 1o AaHHOU Teme. Omnpenenuics ¢ TEMOW Ui WCCIICIOBAHHS WU
IPOEKTa, TO PALHUOHAIBLHO TPOBECTH TEOPETHUECKYI0 IMOATOTOBKY M PAacCMOTPETh dTalbl
WCCIIEJIOBAHUSI, CIUIAHUPOBATh HCCIEIOBATENbCKyI0 paboTy. J[lanbHeiimyro paboTy y4YeHUK
MIPOBOJIUT CAMOCTOATENBHO MOydast Ha 3aHATUAX KOHCYJIbTALIMH.



2 gacrs.

1.0co6ennocTn Gpu3HUecKUX HAGIIOAeHUI (2)
OcHoBHbIE BUBI UCCIE0BaHUS. Pollb SKCIIEpUMEHTA B HayKe

2. ITpocThie MexaHU3MBI(D)

[IpocTeie MexaHU3MBI: pblYar, OJOK, HAKIOHHAs MOBEPXHOCTb. MOMEHT cui. YcCloBHE
paBHOBecHs pblyara. Mexanuueckasi padbora. 30J10Toe MPaBUII0 MEXaHUKH.

OHeprus. 3aKOH COXPaHEHUs YHEPTUU.

JlabopatopHbie onbIThl: «Onpesenenre MIOTHOCTU CTeKISTHHON manoukuy, «OnpeaeneHue
CHUJIBI TPEHUS TUHENKU O cTOM», OnpeesieHne MacChl TAXKEICH KHUTH

3.Mexannyeckoe aABuxKenune(2)

Mexannueckoe nBuxkeHue. CkopocTb JBUKEHHS. OTHOCUTEIBbHOCTh MEXaHHYECKOro
JaBuxkeHMs. CpeqHsisi CKOPOCTb.

4. TeruioBble siBjeHusi(9)

TemnoBoe pacummpenue, BUAbI TeIUIONepeadyd B MpHpojae U TexHuke. llnaBnenue u
oTBepJeBaHue. Mcnapenue U KoHaeHcanus. TemiooOMeH NMpH CMEIIUBAaHUM TopsYeld U XOIOIHOU
BOAbl. PactBopenue conu B Bone. Mcrounuku sHepruu. Mcnonb3oBaHuE TEIUIOBOM 3HEPTHM HA
HarpeBaHue BellecTB. TernoBbie ABUTaTENH.

Jlabopamopnbie onvimoi:

«HarpeBanue u orBepaeBaHue JibJa (010Ba)», «OnpeneneHue TeMIeparypbl KAMEHUs, U
KOHJIeHCauu Bojb», «OT 4Yero 3aBUCHT CKOPOCTb HCHapeHus », « HabmioneHue oxnaxiaeHue
KUAKOCTU TIPU HUCNAapeHun», «OxJaXAeHWe BOABI IIPH PAacTBOPEHUM coiu B Boje. OmpeneneHue
YIEIbHON TEMIOEMKOCTH COJINY», «BblieneHne KUcaopoaa 3eJI€HbIMU PACTEHUSIMU Ha CBETY).

Hz2omoenenue npubopa:

Kanopumertp

5. DnexTpuueckue sijenus (7)

Onextpuueckuit Tok. Hampsbkenue. DOnekrpudeckass Lenb IOCIEJOBATEIbHOE U
napauienbHoe coenuHeHus. Mcrounuk Toka. ComporuBieHue. OrmpeneneHue CONPOTUBICHUS.
3akoH Owma qans ydyacTKa LENH. ODJIEKTpUYECKas Ielb IMOCIEA0BATEIbHOE M IapajuiesibHOE
coequHeHus. OnpeeneHue COpOTUBIEHUS IPU TOCJIE0BATEILHOM U NMapaJljIeIbHOM COEAMHEHHUE.
TerutoBoe neiicTBre Toka. Padora v MOIITHOCTE TOKA.

Jlabopamopnbie onvimoi:

«BO3HMKHOBEHHE JJIEKTPUYECKOTO TOKAa B IPOBOJHUKE, 3aMBIKAIOUINX 3apsSKEHHbIE
miapel», «OKCIEepUMEHTaldbHas mpoBepka 3akoHa Owmay, «OmpeaeneHre COMPOTUBICHUS
IPOBOJHUKA II0 €ro TIeOMETPUYECKUM pasMmepaM», «lccienoBaHue aieKTpUYEeCKUX —Leneil
Pa3IMYHOrO COEAUHEHUSD.

6. CBeroBble siBiaeHus (7)

Cger. Ucrounuk cera. CBET U TeHb. 3aKOH OTpaxkeHHE cBeTa. M300paXkeHne B MIOCKOM
3epkasie. IIpenmomnenue cBera. Jlunspl. Habmiomenue u3oOpaxkeHuit B nmH3e | eomerpuyeckoe
MOCTPOEHUE U300paKeHM B inH3e. OnTHdeckue mpuoopsl. ['11a3 u oukwu.

Jlabopamopnvie onvimoi:

«Habnronenne TeHH M MOJIYTEHHM OT MCTOYHHKOB PasHBIX pasMepoBy, «Teopermueckas u
IpaKTHyYecKas MpOBEpKa 3aKOHA OTPAKEHHsI CBETa OT MPEAMETOB B IUIOCKOM 3€pKajie M B JIBYX
3epKajax pacmoiiOKEHHBIX IO yIiIoM JAPYT K JIpyry», «HaOmioneHue 3a mpenomiieHuEM CBETay,
«M3mepenne poKycHOTro paccTosHUS TUH3bD, «Halmroaenue n300paxxeHuil B TMH3EY.

7. Oranbl uccienoBanus. [loaroroska 3amuThl HccjaeaoBaHus (3)

Otanbl MPaKTUYECKOTO UCCIENOBaHMs: HAOIIOJEHUE, aKTyallbHOCTh, THUIOTE3a, IIEJb,
3a/1a4M, IJIaH MPAKTUYECKOro MCCIE0BaHMs, BbIBOA. [loAroToBKa AOKIaAa MCcaeA0BaHus 3aliuTa
HCCIIEIOBAHUM



IInanupyemble pe3yabTaThl 00y4eHHS

VYyammecss AOMKHBI HaydyuTcs BHACTh NpolieMy B HaAONIOAAEMBIX SBICHHSX, HCIHOIb3YS
NPAKTUYECKUN OMNBIT W HMEIOIIMecs 3HaHWs Mojdy4yaTb pe3yinpTaT. B ciydae Hemocratka
uH(popMauu J00BITh HEOOXOAUMBIE 3HAHUS Ui JOCTHUKEHHS TTOCTABJICHHON €M, YTO MO3BOJIHT
Ka4eCTBO IMOHMMaHUS (HU3UYECKUX 3aKOHOB. ITO CIOCOOCTBYET OCO3HAHHMIO IPAKTHUECKUX
uccienoBanuii. OCHOBHas 4yacTh pabOThl B paMKax Kypca OCHOBBIBAETCS HA MPAKTUUYECKYIO paboTy
ydamuxcsi. OTO TMO3BOJIAET Y4YallMMCSl BECTH KAaYeCTBEHHO JKCIIEPUMEHT, IUIAHUPOBATh €ro,
MCII0JIb30BaTh IPAKTUYECKUN HABBIK B IPAKTUYECKOM MCCIIETOBAHUH.

TpeboBaHusi K JMYHOCTHBIM, METANpeIMETHBIM U  NPEIMETHBIM  pe3yiapTaTaM Kypca
JOTIOJIHUTENBHOTr0 00pa3zoBaHus «PU3MKa B IKCIIEPUMEHTAX U 33/1a4ax»

JIM4HOCTHBIE pE3yNbTaThI:

* cOpMHPOBAHHOCTH TO3HABATEIBHBIX WMHTEPECOB HA OCHOBE DPAa3BUTHS HHTEUIEKTYalbHBIX H
TBOPYECKUX CIIOCOOHOCTEH yJalluxcs;

* yOSKJICHHOCTh B BO3MOXKHOCTH TIO3HAHUS IPUPOIbI, B HEOOXOJMMOCTH Pa3yMHOT'0 UCIIOIb30BaHUS
JOCTI)KCHUM HAyKM W TEXHOJNOTMM JUIS JalbHEWINEro pPa3BUTHS YEIOBEYECKOro OOIIECTBa,
yBa)XK€HHE K TBOpLAM HAyKH M TEXHUKH, OTHOLIEHUE K (PU3UKE KaK AJIEMEHTY OOIIeueIoBeYeCKOM
KYJIbTYpHI;

* CAMOCTOSITENIFHOCTh B IPHOOPETEHUN HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUH;

*TOTOBHOCTh K BBIOOPY JKM3HEHHOI'O IMYTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEpPECaMu U
BO3MOKHOCTSIMH;

* hopMHpOBAaHHE IEHHOCTHBIX OTHOIICHUH ApPYr K JpYyry, YYHTEII0, aBTOpaM OTKPBITUH U
M300pETEeHHH, pe3ybTaTaM O0ydICHHUSI.

MeranpeaMeTHbIE PE3YNIbTAThI:

* OBJIa/ICHUE HABBIKAMH CAMOCTOSTEIILHOI'O IPUOOPETEHUSI HOBBIX 3HAHUMN, OPraHU3aIMK POSKTHO -
HCCJIEJIOBATEIbCKOM N1€ATENbHOCTH, MOCTAHOBKH II€JIel, TUIAHUPOBAHUSI, CAMOKOHTPOJS U OLIEHKH
pEe3yNbTaTOB CBOEW JEATENBHOCTH, YMEHHUSMH MPEIBUNIETh BO3MOXHBIE PE3YyJIbTaThl CBOUX
JIeHCTBUIA;

*[IOHMMAaHUE pa3IUYUi MeXAYy HMCXOAHBIMM (akTamMM W TUINOTE3aMU JUISi HUX OOBSICHEHMS,
TEOPETUUYECKUMU MOJICTSIMU U pealbHbIMU OObEKTaMH, OBJIAJICHUE YHHBEPCAIbHBIMU Y4EOHBIMU
NEWCTBUSAMH Ha IMPHUMEpax THUIOTe3 A OOBSICHEHUS M3BECTHBIX (DAKTOB M HKCIEPUMEHTAIBHOM
IIPOBEPKU BBIJIBUTAEMBIX TUIIOTE3, Pa3pabOTKU TEOPETUUECKUX MOJIENIE MPOLIECCOB WM SBJICHUN;
*[IPUOOpETEHHE OIbITa CaMOCTOSATENLHOTO IOHMCKa, aHalu3a MW orbopa uHMOpManuu c
WCIIOJIb30BaHUEM PA3IMYHBIX UCTOYHUKOB, U HOBBIX MH()OPMALMOHHBIX TEXHOIOTUN ISl pEIICHH S
MO3HaBaTENbHbIX 33/1a4;

*pa3BUTHE MOHOJIOTMYECKOM M JUAJIOrMYECKOM pedyd, YMEHHs BbIpaXXaTb CBOM MBICIU U
CIOCOOHOCTH BBICIYIIMBATh cOOECeIHUKA, TOHMMATh €ro TOUKY 3pEHUs, IPU3HABATh PaBO JAPYroro
4eJI0BEKA Ha NHOE MHEHUE;

*OCBOCHME IIPUEMOB JIEHCTBUI B HECTAaHJAPTHBIX CHUTYyalUsX, OBJIAJIEHUE 3BPUCTUYECKUMU
METO/IaMH pelIeHus MpoleM;

* hopMHpOBaHUE yMEHHI paboTaTh B TPYNIE C BBHINOJHEHHEM pPA3JIUYHBIX COLHAIBHBIX POJICH,
MPEJICTABIISATh U OTCTauBaTh CBOU B3IJISAbI U YOCXKIEHNUS, BECTH TUCKYCCHIO;

*c(hOpMUPOBAHHOCTh ~ Y4eOHOW U  OOIIEMOJIb30BAaTENIbCKONM  KOMIIETEHTHOCTH B 00JIacTH
UCIIONB30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX — TexHonoruit  (MKT-kommnereHTHOCTH),
pa3BUTHE MOTHBAIMU K OBJIQJCHUIO KYJIbTYpOM aKTHBHOI'O IMOJb30BAaHHUS CIOBApSIMU U JAPYTUMHU
MTOMCKOBBIMH CUCTEMaMHU.

ITpenMeTHBIE pE3yaBTATHI

* 3HaHUA O NMPUPOAE BAKHEUIINX (PU3NUYECKUX SBJICHUN OKPYXKAIOIIEro MUPa U MOHUMaHUE CMbICIIA
(bu3nYECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b U3YYEHHBIX SIBJICHUIA;

* YMEHMS MOJIb30BaTbCSl METOAAMM HAYYHOTO MCCIEAOBAaHUS SIBJIEHUN NPUPOIBI, IPOBOAUTH
HaAOJI0/ICHUS], TUIAHUPOBATh U BBIOJIHATH 3KCIIEPUMEHTHI, 00padaThiBaTh pe3yJbTaTbl U3MEPEHUH,
MPEJICTABIATh PE3yAbTaThl U3MEPEHUN C MOMOIIbIO Tabnuil, rpadukoB u GopmMyIl, oOHAPYKUBATh
3aBUCHUMOCTH MEXIy (U3NYECKUMHU BEIMYUHAMHU, OOBSICHATH MOTyYeHHBIC PE3YNIbTaThl U JIEJaTh
BBIBO/IbI, OLICHUBATh I'PAHULIbI IOTPEIIHOCTEN PE3YJIHTATOB U3MEPEHMUI;
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* YMEHHS TPUMEHATHh TEOPETUUECKUE 3HAHUS 10 (DPU3HMKE Ha NMPAKTUKE, pemarh GU3NIeCKre 3a1aun
Ha MPUMEHEHHE MOJTyYeHHbIX 3HaHUIA;

* YMEHHMS ¥ HABBIKM NPUMEHSTH TOJYYEHHBIE 3HAHUS JUIS OOBACHEHHS MPUHIUIIOB JEHCTBUS
BOKHEUIINX TEXHUYECKHX YCTPOWCTB, pEIICHUS TPAKTHYECKAX 3a/a4 ITOBCETHEBHOH >KU3HH,
oOecrieueHuss 0€30MaCHOCTH CBOEHM JKH3HH, PAlMOHAIBHOI'O MPUPOIOINOIB30BAHUS U OXPaHbI
OKpY>Karollen Cpeibl;

* ¢dopmupoBaHUE YOSKICHHS B 3aKOHOMEPHOW CBSI3M M TIO3HABAEMOCTH SIBJICHUH TPUPOJBI, B
O0BEKTUBHOCTH HAYYHOT'O 3HAHUS, B BBICOKOM IIEHHOCTH HAYKH B Pa3BUTUHU MaTE€pPHAIbHOU U
JlyXOBHOH KYJIbTYpPBI JIIOJIEH;

* pa3BUTHE TEOPETHUYECKOIO MBIIUICHUS Ha OCHOBE ()OPMHPOBAHHUS YMEHHI yCTAaHABIUBATH (DAKTHI,
pa3nuuaTh MPUYMHBI U CIEICTBUS, CTPOMTh MOJEIM M BBIIBUraTh THIIOTE3bl, OTHICKMBATh M
(dbopMyIIMpOBaTh JOKA3aTENbCTBA BBIABUHYTHIX TUIIOTE3, BBIBOAUTH U3 SKCIIEPUMEHTAIBHBIX (haKTOB
U TEOPETUYECKUX MoeNel pu3nueckre 3aKOHBL;

* popmHpoBaHNE KOMMYHUKATUBHBIX YMEHHI: TOKJIAbIBaTh O PE3y/IbTaTaXx CBOErO UCCIICOBAHMUS,
y4acTBOBaTh B JIUCKYCCHUH, KPaTKO M TOYHO OTBEYaThb HA BONPOCHI, MCIIOJIB30BATH CIPABOYHYIO
JUTEPATYPy U IPYrue UCTOUHUKU MH(POPMAIUH;

* MOHMMAaHUE U CHOCOOHOCTh MPUMEHHUTH JJISl MPAKTUYECKOro SKCIEPUMEHTa WM PEUIeHHs 3a]ad
Takue (U3NYECKUE SIBICHUS, KaK CBOOOJHOE MaJeHUe Teld, KoJeOaHUs HUTSHOIO M MPYXKHHHOTO
MasiTHUKOB, aTMochepHOe JaBiicHHE, TUlaBaHue Ten, auddysus, Oonblmas CKUMAaEMOCTh Ta3o0B,
Mayiasg CKUMAeMOCTh KHAKOCTEH M TBEPJIBIX TeEJ, MPOLECChl MCHApEHUs U IUIaBJICHUS BEIIECTBA,
OXJIQXKJIEHHE JKUJKOCTU IpPH HUCIAPEHHUH, W3MEHEHHE BHYTPEHHEW SHEpruu Tejla B pe3ylibTare
TEIUIONepelaul Wi paboThl BHENMIHUX CHJI, SJEKTPU3aAIMs TeJ, HarpeBaHUE IPOBOJIHUKOB
AIIEKTPUYECKUM TOKOM, JIEKTPOMArHUTHAsI HHIYKIUS, OTPAKEHUE U TTPETIOMIICHUE CBETA;

* yMEHHUs H3MEpATh (PU3NYECKHe BEIMUYMHBI TPU TOCTAHOBKE OJKCIEpPUMEHTa B Tpollecce
UCCIICIOBAaHUS :pacCTOSHUE, IIPOMEXYTOK BPEMEHH, CKOPOCTh, YCKOPEHHE, MaccCy, CHUILYy, UMITYJbC,
paboTy CHIIBI, MOITHOCTh, KHHETHYECKYIO AHEPIHIO, IMOTEHIHMATBHYIO HSHEPrHI0, TEeMIeparypy,
KOJIMYECTBO TEIUIOTHI, YAENbHYIO TEIUIOEMKOCTh BEIIECTBA, YAETbHYIO TEIUIOTY IUIaBJICHUS
BEIIECTBA, BJIAXHOCTh BO3/AyXa, CHIIy OJJIEKTPHUECKOrO0 TOKA, OJJIEKTPUUECKOE HampsHKeHue,
AIIEKTPUUYECKHIA 3apsiJl, SIEKTPUIECKOE COMPOTUBIICHHE, (POKYCHOE PACCTOSIHHE COOMPAIOIIEH JIMH3HI,
ONTUYECKYIO CUITY JIMH3BI,

* BBIp@)KaTh PE3yJIbTaThl N3MEPEHUN U PACUETOB B €IMHHUIIAX MeXIyHapOAHOM CUCTEMBI;

* BJIQJICHUE DKCIIEPHUMEHTAIFHBIMU METOAAMH HCCIEIOBaHUS B TPOIECCE CaMOCTOSTENHHOIO
M3YYeHHUs 3aBHUCHUMOCTH IMPONIEHHOIO MYTH OT BPEMEHU, YAJIMHEHHS MPYKUHBI OT MPUIIOKEHHOU
CHJIBI, CHJIBI TSKECTH OT MacChl T€Ja, CHJIbI TPEHUS CKOJIBKEHHUS OT IUIOMIAAN CONMPUKOCHOBEHHUS Tell
U CHJIBl HOPMAJbHOTO JaBJCHHS, CHIBI ApXuUMena OT OO0beMa BBITECHEHHOH BOJbI, IMEpPHOAA
Koyie0aHuil MasTHHKA OT €ro JJUHBL, oObeMa ra3a OT JaBJCHHUS IpPU MOCTOSHHOM TemmepaType,
KOJIMYECTBO TEIUIOTBl OT TEMIIEpaTypbl M MacChl Teja, CKOPOCTH JBMXKEHUS MOJIEKYJI OT
KAHETHYECKOW HHEPruM, CHJIBI TOKa Ha YYacTKE LEMU OT JJIEKTPHUECKOr0 HAINpPSDKEHUS |
COIIPOTUBIICHUS, DJEKTPUYECKOTO CONPOTHBJICHUS MPOBOAHMKA OT €ro JUIMHBI, IUJIOLAJd
MOMEPEYHOr0 CEYeHUs] W MaTepualla, HalpaBiIeHHUs HMHIYKIMOHHOTO TOKAa OT YCJIOBHUH €ro
BO3OYXKJICHHS, yIJla OTPAXEHUS OT yIJia MMaJICHHsI CBETa;

* IOHMMaHHE CMBICJIAa OCHOBHBIX (PM3UYECKHX 3aKOHOB W YMEHHE NPUMEHATh MX Ha IPAKTHKE:
3aKOHBI TUHAMHUKU HBIOTOHA, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHbI [lackans u Apxumesna, 3aKOH
COXpaHEHMS MMITYJIbCa, 3aKOH COXPaHEHHs YHEPTUH, 3aKOHbI TEIIJIOBBIX SBJICHUN,3aKOH COXPaHEHUS
DJIEKTPUYECKOTrO 3apsiia, 3akoH Oma Juig ydacTka menu, 3akoH JDxoyms—IJleHra, 3aKkoHBI
FEOMETPUUYECKON ONTHKU;

* MOHMMAaHUE TPUHIUIIOB JEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, C KOTOPHIMHU
KaXJIBId YEIIOBEK ITOCTOSTHHO BCTPEYAETCS B TIOBCEIHEBHOW JKU3HU, WM CIOCOOOB OOECIeYeHUs
0€30MMacHOCTH NP UX UCIOIb30BAHUY;

* OBJIAJICHUE Pa3HOOOPA3HBIMH CHOCOOAMH BBIMOJIHEHHUS PAcYETOB Ul HaXOXJAECHUS HEU3BECTHOM
BEJIMYMHBI B COOTBETCTBUHM C YCIOBUSIMH ITOCTABJICHHOW 3aJadyll HAa OCHOBAHWUHW WCIIOIb30BAHUS
3aKOHOB (PU3UKH;

* YMEHHE HCIOJIb30BaTh MOJyYE€HHbIE 3HAHUS, YMEHHS W HaBBIKK B MOBCEIHEBHOW XHU3HHU (OBIT,
9KOJIOT U, OXPaHa 3/I0POBBS, OXpaHa OKPYKaloIIeH Cpejibl);
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* HAXOJWTH AJCKBATHYIO TMPEUIOKEHHOW 3amaue (U3MUYECKYI0 MOJENb, pa3peniats MmpoodieMy Ha
OCHOBE MMEIOIINXCS 3HAHUH O TETIOBBIX SBJICHUSAX C MCMOIb30BAaHHEM MaTEMaTHYECKOro ammapara
U OICHUBATh PEAILHOCTH MOJYyYEHHOr0 3HAYCHUS (PU3MYECKON BETUYMHBI HCIIOL30BaTh 3HAHUS 00
IEKTPUICCKHX SBIICHUSAX B TIOBCCIHCBHOM JKU3HH JUTS 0OecIIedeHHs 0€30IacCHOCTH TP OOpaIICHHH
¢ mpubopaMu UM TEXHMUYECKUMHU YCTPOMCTBaMH, IS COXPAHEHHUsS 3J0POBbS M COOJIOJIEHUS HOPM
HKOJIOTHUECKOT0 MOBECHHS B OKPY’KaIOIIEH cperie.
TpebdoBanus K NMOATOTOBKE y4anuxcs no pe3yJbTaTam o0yueHHs.
TpeboBaHusi HampaBleHbl Ha pPeaU3alUI0 JAESITEIbHOCTHOIO U JIMYHOCTHO OPHUEHTHPOBAHHOTO

MOJXOJI0B, OCBOCHUE YUYAIIMMHCS WHTEUICKTYaJIbHOM M TMPAaKTUYECKOW NEeSATeNbHOCTH, OBJIAJICHUE
3HAHMSIME M yYMEHUSMH, HEOOXOJUMBIMA B  TOBCEJHEBHON  JKM3HHU, TO3BOJISIONIUMHU
OPUEHTHPOBATHCS B OKPYKAIOIIEM MHpPE, 3HAUUMBIMH U1l COXPAaHEHHUS OKpY)Kalolled cpelnbl u
COOCTBEHHOT'O 3/TOPOBBSI.
Yuawuecs oonorcnvl 3nams:

XapakTepuCTUKU MEXaHUYECKOTO IBUKEHUS

I'paduku 3aBUCUMOCTH CKOPOCTH, TIEPEMEIICHHS K KOOPAMHATHI OT BPEMEHU

[IpeobpazoBanus ["anunes

3aKOHBI YCKOPEHHOT' O IBUKEHUS Tell

XapakTepuCTUKU KOIeOaTebHOTO IBH>KEHUS

[TousiTue cumbl

VYcnoBus u BUIbI paBHOBECUS Tel

[IpaBuiio MOMEHTOB

3aKOHBI B3aUMOJICHCTBUS TEIl
10 3akoH ['yka
11. CrtocoObl BBIUUCIICHUS TTOTPEITHOCTA U3MEPEHHI

CoNo RN E

Yuawuecsa oondrcnvl nonumame:

1.Ponb ¢pyHIaMEHTABHBIX ONBITOB B Pa3BUTHH (PU3HUKH

2. MecTo 3KCIIepUMEHTa B CTPYKTYpe (pU3MUecKoro 3HaHUS

3. Paznmuuatp eI, pe3yabTar u 3HAYCHHE KOHKPETHOTO OITBITA

Yuawueca oonocnol ymems:

1. BoImonHATE onpezesieHHbIe UCCIEA0BaHMs C HCHOJIb30BaHHUEM (DHU3MYECKHX NMPUOOPOB U

KOMITBIOTEPHBIX MOJEIEN

2. Jlenatb cXeMbl OIBITHBIX YCTaHOBOK

3. BBINOTHATH 3apUCOBKU (PU3UYECKUX OIBITOB

4. JIeMOHCTpUPOBATh U OOBSICHATH OIBITHI

5. AHanIM3MPOBATH U COMOCTABIIATH MOJy4YEHHBIE JTaHHbIE

6. I'pamoTHO BBIOMpATh MacITald oceil Mpu MOCTPOSHUH IpauKOB

7. IIporHo3upoOBaTh pe3yJbTaT OIbITA

8. IlpenckaspIBaTh N3MEHEHHE (PU3MUYECKUX BEINYMH IPH N3MEHEHHH HadaJIbHBIX YCIOBUI

9. Uckatb u oTOMpaTh HHPOPMALINIO, KOHCIIEKTUPOBATH €€

10.HMcnionp30BaTh U aHATU3UPOBATH TaOJIMYHBIC TaHHBIC

11.TIpuBnexars cripaBOYHBIA TEXHUYECKUI MaTepual (CXeMbl, TaOIUILIbI, TPaQUKH)

12.ComnoctaBiasATh NOMyYEHHbIE PE3YJIbTAThI C JOCTUTAEMBIMU Ha MTPAKTHKE

13.T'oTOBUTE COOOIIEHUS U JOKIA b

14.BeicTynaTh ¢ COOOIMICHUSIMU U JOKJIaIaMU

15.Y4acTBOBaTh B IUCKYCCUU

16.ITogOupats K nokiIagam u pedeparaM HILTIOCTPATUBHBIN MaTepHal

17.0¢dopmiasaTs cooO1IEHUS U TOKJIA/Ibl B TUCBMEHHOM BUJIE

ITpoBepka ypoBHsSI YCBOEHHMsS YydYallUMHCA MaTepuana (aKyJbTaTUBHBIX 3aHATHH
IOPOBOJUTCA MYTEM 3alllUThl UMM TBOpUeckoi paborel. Kak mpaBumio, ywamuiics wnm rpynna
yyammxcsi opopMIISIIOT CBOIO paboTy B BUJIE pedepaTa, TBOPUECKOTO MPOEKTa, CTEHIOBOrO JOKIA/a,
KOMIIBIOTEPHOM  Npe3eHTaluu,  JAEMOHCTPAalud  IOATOTOBJIEHHOI'O  HKCIHEpUMEHTa  WIH
U3TOTOBJIEHHOr0 (hU3HYECKOro mpuodopa.
Oghopmnenue meopueckou pabomel yuauje2ocs 6K04aem
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1.Ha3Banue paboTsl

2.ABTOp WU aBTOPCKUM KOJIJIEKTHB

3.1lenp uccnenoBaHus

4.9Tamnsl eITENLHOCTH

5.0cHOBHOE coziepKaHue

6.Pe3ynbraTsl paboTh

7.CaMOOIIeHKY TTPOJICITaHHOM pabOThHI

8.B3anmoorieHky npoaenaHHoON paboThI

9.1IpakTHUYECKYIO0 3HAYUMOCTh

10.Criucok muTepaTypsl.

3amuTa paboT NMPOBOJAUTCS B BHUJIE ceMUHapa Win KoH(epeHIuU. OLIEHUBAETCS TaKxKe
yyacTue B OOCYXKICHHM, KadecTBO 3aJaBacMbIX BOIIPOCOB, BIAJCHHE MOHOJIOTHYECKOH U
JIUATIOTUYECKOM peUublo, YPOBEHb (PM3MUECKON KOMIETEHIUH .
Komrmeke opraHu3BLMOHHO — MEIarOTMYECKUX YCIOBHIA.
Kanennapusblii yueOHblii rpadguk.
KonudecTBO 3aHATHII COOTBETCTBYET KaJCHIApHOMY YydueOHOMY Tpaduky oOpa3oBaTeIbHON
OpraHM3allii B KOTOPOM OCYIIECTBIISIETCS pealv3alus JaHHOM MpOorpaMmbl BHEYPOUHOM
JIeSITENbHOCTH.
YciaoBus peaan3anum NporpaMmel.

Kypc npenbsiBisier k ywammmcs TpeOOBaHHS B paMKax HOpOrpaMMbl 0a3oBOro ypOBHS
0011e00pa3oBaTeIbHON IMIKOJIBI. 3HAYUTENbHAS YacTh MPOrpaMMBbl Kypca MOXKET OBITh peann3oBaHa
0e3 crenuanbHbIX TEXHUUYECKUX CPEJCTB IMYTEM CaMOCTOSTEIBHOTO KOHCTPYUPOBAHUS YUAIIUMUCS
000pyI0BaHUS M3 JOCTYITHBIX MaTepuaioB. HTepEeCHOW COCTaBHOW YaCThIO MPOTrpaMMBbI SIBISIETCS
MoJIeNupoBaHue Gpu3ndeckux mpoieccoB. Kypc He HCKIIIOUaeT U «MEIOBbIe» 3aJjaul MOBBIIICHHOM
CIIO)KHOCTH, HEOOXOIMMBIE [Tl YCTICITHOW pealln3aiiy MPOeKTa.

KontpoJs ycBoeHus

B pesynbraTe M3ydeHHs NAHHOTO Kypca KOHTPOJb 3HAHWW M HABBIKOB ydalluxcs Oyzaer
OPOXOAWTh TIEPBUYHO B TEUYECHHWHM Y4eOHOro Kypca - B ¢opMe (pPOHTAIBHOIO OMpoca,
CaMOCTOATENIbHBIX TMPAKTUYECKUX pabOT, OTYETOB O MPOBEACHHBIX (PU3NUYECKUX HAOIIOJCHUSIX H
SKCHEPUMEHTAX JUCKYCCUH C BBICTPOECHHBIMH JIOTUYECKUMH LIETIOYKAMH U J10Ka3aTeJIbCTBAMHU.

VY yuammxcsi 7 K1accOB KOHTPOJb 3HAHWW W HABBIKOB TMEPBUYHO B TEUECHUU y4EOHOTO
Kypca - B (opMe (PpOHTAIBLHOTO OMpPOCa, CAMOCTOSTEIBHBIX NMPAKTHUYECKUX PadOT, OTYETOB O
MPOBEJCHHBIX (PU3MUECKUX HAOIIOIEHUAX U SKCIIEpUMEHTax. BTopuyHO - yyacTue B oluMIHanax u
YTEHUSX HAYYHOTO — HCCIENOBAaTeNbCKUX paboT ydYaluxcs pa3sHOro YpoBHsS (IIKOJBHBIX,
TOPOJICKUX, OKPYKHBIX, ()eIepalIbHBIX, MEXTYHAPOTHBIX ).

VYyamuecs 8 KJ1acCOB OLIEHUBAIOTCA MPHU BBIMOJIHEHUN MTPAKTUUYECKUX PAOOT OIMMITHATHBIX
3a/IaHUM  QHAIUTHYECKOr0O M MIPAKTUYECKOIO XapakTepa, OLEHUBAETCS CaMOCTOSITEIbHOCTh
BBITIOJIHEHUS 33]1a4 MOBBIIICHHOM CIIOXKHOCTH, B Cy4ae 3aTPyIHEHUM MPOBOASTCS UHIAUBUIyaIbHbBIC
KOHCYJIbTAllUM y4yacTHE B OJMMIIMAJaX M KOHKypcaXx HAay4HO HCCIEeI0BaTeIbCKUX paborax,
Pa3IMYHOrO YPOBHSI.

Tak e pabora ygamuxcst 7-11 KaccoB OIEHHBACTCS C YI€TOM UX aKTUBHOCTH, Ka4eCTBa
MOATOTOBJICHHBIX  JOKJIAJIOB, BBICTYIUICHUM, JIEMOHCTPAIMOHHBIX OIBITOB, H3TOTOBJICHHBIX
npuOOpOB, YMEHUI pelieHus 3a/1a4, a TAaKXKe MOJArOTOBIEHHOT0 YYEHUYECKOr 0 MOpTQOHo.

[IpoBepka ypoBHSI YCBOCHHS y4allUMUCS MaTepuaia 3aHsATUNA MPOBOAUTCS MYyTEM 3alUThI
UMH TBOpPYECKOW paboTel. Kak mpaBumio, ydamuics WIM TPyMma ydanuxcss OoQOpMIISIOT CBOIO
pabory B Buzae pedepara, TBOPUYECKOIO NPOEKTa, CTEHIOBOrO JOKJIAJa, KOMIIBIOTEPHOM
MPE3CHTAINH, JEMOHCTPAIIUU TTOJrOTOBJIIEHHOTO SKCIIEPUMEHTA WIIM U3TOTOBICHHOTO (PU3UYECKOTO
npuodopa.

3amuTa paboT MPOBOAUTCS B BUE ceMUHapa i KoHepeHuu. OIleHBaeTCs TaKKEe y4acTHE B
OO0CYXKJICHIH, KaueCTBO 3aJaBacMbIX BOIMPOCOB, BIAJCHHE MOHOJOTHYECKOH M JAMaIOrHYecKOn
peubio, YpOBEHb (PU3UUECKON KOMITETCHIIHH.

Metoanueckoe odoecnmeuyeHue.
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JInst  ocymiecTBIEHUST TPOTpaMMbl  HCIIOJIB3YIOTCA pAX  METOAUK: TPYNIOBOW U
UH/IUBUIYaIbHOW paboThl; MPOEKTHO — HcciaenoBarenbekod; TPU3; TeXxHOIOrMM CHCTEMHO —
JEATEIbHOCTHOIO IOAX0A.
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Yueono-memamuueckuit nnan /1 waca ¢ neoenro/.

Ne Hara Tema ypoka DJIeMeHT ILnanupyemsle
n/n NpoBeIeH’ coJlepKaHus pe3yabTaThl
Tun A HU3YyYCHHS TeMbI s
YPOK ypoka E
2 2
mwia | ¢pax HNmers =
H T npeacTaBjieHue, =
3HATb, yM€Th
NPUMEHATH HA
NMPaKTHKE
1. Oco6ennoctu puznyeckux HadawaeHui (3)
OcHoBHBIC BBl | PeneHs3us, oT35IB, HNmets
1/1t HCCIIEI0BAHMUSL. JOKIaI, MPE/ICTABIICHUS] KaK
MPaKTUYECKOE 10 IJIaHY HaucaTh
HCCIIEIOBAHHUE. PEIEH3HIO, OT3hIB,
IOoKJIaa. 3HATH IO
KaKoMY IUJIaHy
MTOBOJIUTCS
MIPaKTUYECKOE
HCCIIEeIOBAHUE.
2/2? Poib Hab6mronenue, 3HaTh dTAIbI
SKCIIEPUMEHTA B | TUIIOTE3a, HCCIIEI0BAHMS.
HayKe. SKCIEPUMEHT, YMeTb 1o miany
3aKOH. Bo3MOXHBIE | HamMcaTh PElEH3HIo,
UCCJIEeI0BAHMUSL. OT3BIB, JIOKJIA/.
Penensus, oT3hIB,
JOKIaI,
IIPaKTUYECKOE
HCCJIeIOBAaHUE.
3/3? UsmepeHus U3rotoBUTH Ymets 6e3
buznueckux WU3MEPUTETbHBII MU3MEPUTEIbHBIX
BEJIMYUH UUJUHAP U C €ro LHUJTUHIPOB
MTOMOIIBI0 HAUTH MporpaayupoBaTh
o0BeM Ten u MeH3ypKy. Halitu
CPaBHUTB C MpaBUJIbHbBIE
W3BECTHBIM. CTOPOHBI
napajuienenuneaa
o6weMom 50Mc3 u ¢
€ro MOMOIIBIO
IporpaayupoBaTh
LHUAJTUHIP.
2. Mexanudeckue siBjieHus (5)
4/1% Mexanuueckoe Mexanuueckoe 3HaTh MOHSTHUS
JIBIDKEHHUE. JIBIKEHHUE. TPACKTOpHs,  MYTh,
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CxkopocTthb Tpaexropusa. IlyTe. | mepemenienue,
JIBUKCHUS [Tepemenenue. pa3nyYHbIe BU/IBI
Paznuunbie  BUABI | IBUXKECHUS. VYmMerhb
JIBUKCHHUSI. HaXOJUTh CKOPOCTh
Ckopoctb PaBHOMEPHOT'O
PaBHOMEPHOTO MPSIMOJTHHEHHOT O
IPSIMOJIMHEWHOT O JBUKCHUS. Nwmetp
IBUKEHHS.  3BYK. | PEACTaBICHUS
CkopocTsb 3ByKa. pPaBHOMEPHOI'O
MIPSAMOJIMHEWHOT O
TIBUKCHUS B
IPUPOJIE.
5/21 OtHocutenbHocT | IlpencraBnenue 06 | 3HaTh, KaK
b MEXaHUYECKOTO | OTHOCUTEIBHOCTH  OIPENeIUTh CKOPOCTh
JIBUKCHUS JIBUKCHHUSL. CONMMKCHIS
JlaGopaTopHBbIii (oTHOCHTENBHYIO
OTIBIT CKOPOCTbD)
«Habmonenue
OTHOCUTEITLHOCTH
JIBUKCHHUS
6/32 Pemenue 3amau | Pemenue YMeTh HaXOJIUTh
o TEeME: | OJIMMITHATHBIX OTHOCHTEIHHYIO
«OTHOCHUTENBHOC | 3a7a4 CKOpPOCTb, yTh,
Th JBUKCHHUSD. BpeMsl B BBHIOpaHHOM
CUCTEME OTCYEeTa.
7142 Cpenusis Pemenue Onpenenenue
CKOpPOCTb. OJTUMITHATHBIX CpemHEell  CKOpOCTH,
3a/a4 €CJIM BpeMsI WIH TyTh
HEU3BECTEH, IIE
HECKOJIbKHIX
Y4aCTKOB MYTH.
8/52 [IpoBepounas Pewenune 3HaTh bopmyny
pabora ONTUMITHATHBIX CKOpOCTH
Mexanunueckoe 3a1a4: COJIM>KEHUsI, CpeHen
JIBUKECHHE. OTHOCHUTEIIbHOCTh CKOpPOCTH. YmeTb
JIBUKCHHUSI, HAXOJUTh CKOPOCTb,
MOCTOSTHHAS nyTh W BpeMs TIpH
CKOpPOCTb, CpEeIHSS | JHOBIX YCIOBHSIX
CKOpOCTb. 3a/1a4H.
3. B3zaumogpeiictBue tea (154acoB).
9/11 K uemy npuBomut | 3menenue Nwmets

NEUCTBUE OTHOTO
Tena Ha ipyroe?
Crutsl

CKOPOCTHU U (hOPMBI
TeJa [Py JEeHCTBUU
Ha HEro JAPYTrux
ten. Cuia xak
XapaKTEePUCTHKA
B3aNMMOJICHCTBHS.
JlaGopaTopHbie
OIIBITHI
«3aBUCUMOCTD
pe3yabTara
JIENCTBHS CUIIBI OT

MPEJCTaBIICHHUE YTO,
U3MEHEHUE CKOPOCTH
u GopMbI Tena
BO3MOKHO TOJIBKO
IIpU JEHCTBUU HA
HETO IPYTUX TEIL.
Cuna — mepa
JEeNCTBUS.
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ec 3HAYCHUS,

HalpaBJIeHuUs,
TOYKU
IPUIOXKEHUS.
Onpenenenus
LIEHTpa Macc Tena»
10/21 JleiicTBue PaccMoTpeTs Nmets
poXxaaeT OIIBITHI 110 IpeJcTaBlIeHue 3
IIPOTUBOJEHCTBUE | B3AUMOZICHCTBUIO 3aKkoHbl HproToHa,
TeJI C yKa3aHUEM IPOSIBJIEHUE ITOIO
CHJI ICUCTBUS U 3aKOHa. 3HaTh
IPOTUBOJEHCTBUSA. | IPUMEPHI
[IposiBneHue 3T0ro | nposBICHUs
3aKOHa. NelcTBUS U
PeaktuBHOE IIPOTUBOJEHCTBHS
JBUKECHHE. CHUJI Ha IpUMeEpe
PEAKTUBHOTO
JIBUKECHMUSI.
11/3! Bcemupnoe Bcemupnoe 3HaTh MPOsBIICHUE
TATOTEHUE TATOTEHUE, €ro 3aKOHa BCEMHPHOTO
IPOSIBJICHUE: TATOTEHUS B IPUPOJIE
naJieHue Tell Ha U TEXHUKE,
3eMJII0, IBMDKEHUE | 3aBUCHUMOCTb CHJIBI
IUTaHeT U TSKECTH OT MacC TEll.
CIIyTHUKOB, Hcropuyeckwii hakt
IPUIIUBBI U OTKPBITHUS 3aKOHA
otnusel. Cuna TATOTEHUS
TSDKECTH, €€ N.HproTOHOM.
3aBUCUMOCTb OT
Mmacchl. OTKpbITHE
3aKOHa BCEMUPHOIO
Tarorenus M.
Hproronom.
Brruucnenue cuist
TSKECTH
12/4? Hedopmarus. JlaGopatopHbie 3HaTh BUJIBI
Cuna ynpyroctTd | OOBITBI « nedopmanuu, 3aK0H
Paznuunbie BUaBI I'yka.
nedopmanuu:
pacTsbKeHue, u3ruo,
C/IBUT, Kpy4EHHEY,
«Omnpenenenue
3aBUCUMOCTH CHJIBI
YIPYTrOCTH OT
nedopmaruu
IPY>KUHBD»
13/52 W3mepenue cunsl. | [loBTopenue: YMeTh onpenensTh

Cuna Tpenus.

nIKasiga mpubopa,
oIpeesieHIe LEHbI
JeTICHHSI, TIpeera
HU3MEPEHU.
JlaGopaTopHbIii
onbIT « U3MepeHnne
CHWJIBI TPEHUS,

IICHY JCTCHUS
npubopa,
UCIIOJIb30BaTh
JMHAMOMET] ISt
OIPEICIICHUS CHII.
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OIpEeIeIICHUS
MPUYKH OT
KOTOPbIX 3aBUCUT
cuia TpeHus (CUJIIBI

HOPMAaJILHOTO
JTABJICHUS,
HEPOBHOCTH
TIOBEPXHOCTH)».
14/6° VYcnosus Brisicnenue 3HaTh IPU KaKuX
paBHOBECHS TEIl. | YCJIOBUU, IIPU YCIIOBHSX TEJIO
KOTOPBIX TEJIO0 HAXOJUTCS B TIOKOE
HAXOJUTCS B TIOKOE | WJIH JIBUKETCS
VT JTBUKETCS MPSIMOJTMHEHO
PaBHOMEPHO U PaBHOMEPHO.
IIPSAMOJINHEWHO
15/7? ITuceMeHHBIN IIpoBepka 3HaHuil | 3HATh CUITY TSKECTH,
orpoc «Cuibl B CHWJI B TIPUPOJIC TPEHWsI, YIIPYTOCTH U
TIPUPOJIEY. MIPOSIBJICHUE ITUX
CHIL
16/81 JlaBiecHue. Cuia 1aBICHHS U HNwmetn
JTABJICHHUC. MIPEJICTABJICHNE KaK
JlaGopaTopHbIit JICCTBYET CHJIa
OITIBIT naBieHus. Pasauiy
«Onpenenenue MEX]ly 1aBJICHUEM U
JIABIICHHUSL. CHJION JaBIICHHMSI.
CriocoOsr 3HaTh GOPMYITy CHIIBI
YMCHBIIICHUS U JTABJICHUS. Y METh
YBEITUYCHUS HAXOJUTh JIABJIICHUE
TABJICHUSD) TBEPABIX TN U CHILY
JTABJICHHSL.
17/9? 3agaun Ha 3agaun Ha 3HaTh (HOpMyILy CHIIBI
BBIYHCIICHHE BBIYMCIICHHUS TABJICHUS. Y METh
JTABJICHUS TTABJICHHUS. HAXOJ/IUTh JaBJICHHUE
TBEPJIBIX TEJ U CUITY
JTABJICHHUSL.
18/10 JlaBneHue B 3akon [Tackas. 3HaTh 3aKOH
! KUIKOCTIX U VYuer u [Tackans,
ra3ax. /laBineHue | UCHOIb30BaHUE TUAPOCTATUYECKOE U
Ha TITyOWHE. niepeady JaBJICHUS | TIOJTHOE JaBJICHUE
KHUJIKOCTSIMH H KHUJIKOCTH.
ra3aMu BO BCEX [ToHMMaTh TPUHIIKI
HaTPaBIICHUSX. JCHCTBHS 3aKOHA B
['mapocraTnyeckoe | MKHUIKOCTSAX M ra3ax.
U TIOJTHOE JIaBIICHUE
KUJIKOCTH.
19/11 CooOmaromumecs | 3akoH 3HaTh 3aKOH
! COCY/BI. COOOIIAIOIITIXCS COOOIIAOITUXCS

COCYJIOB, €TO
00BSICHEHHE IS

COCYZIOB. YMETh
NPUMEHSITh €ro JJIs

Pa3HOPOJIHBIX Pa3HOPOIHBIX
JKUJIKOCTEH. JKHJIKOCTCH.
[Tpumepsl Nmetn
COOOIIAOIIUXCS MIpEJCTaBJICHUS
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COCY/IOB: IITIO3HI,
BOJIONIPOBO/L
(OHTaHBI.
JlaGopaTopHbIit
omnbIT «[ToBenenue
KUJKOCTHU B

NPUMEHCHHS 3aKOHA
COOOIIAOIINXCH
COCY/IOB.

COO0IIaOIINXCS
COCYax»
20/12 Apxumenosa BrlTankusatomast 3HaTh GOPMYITY CHITBI
1 cua. cHJIa U ee Apxumena,
U3MEpEeHHE Ha Hanpasnenue ee
OIIBITE. IEHCTBHUSA, CIIOCOOBI
JlaGopaTopHbIit M3MEPEHHUSI CHITBI
ombIT «M3mMepenue | Apxumena.
BBITAJIKUBAOLIEN
CHITBD»
21/13 JlaGopatophsblii | Pemenne 3agaun YMeTs HaliTH
2 onbIT «OTYero MIOCTAaBJICHHONH Ha | 3aBUCUMOCTH CHJIBI
3aBUCUT PaKTUIECKOM Apxumena ot oobema
BBITAJIKUBAIOIIAsA | OMBITE U 33724 MOTPYKEHHOMN YacTu
cuiia?y MOBBIIICHHOMN TeJa, OT MJIOTHOCTH
CIIO’KHOCTH. KHUJIKOCTH.
22/14 N3yuenune JlaGopaTopHblii 3HaTh yCI0BUS
! apX1MeI0BOM OIIBIT TUTaBaHUS TeJl.
CHJIBL. «Onpenenenue ITonnmars
YCIIOBUH MJIaBaHUs | IPUMEHUMOCTb 3
NOJIBOJTHOM JIONKK» | 3akoHa HploToHA.
23/15 KonTtponbHas [IpoBepka ymenunii | 3HaTh popmyity
2 pabota [laBienue | pemaTh JABJICHUS KUJKOCTH,
B KHUJIKOCTSIX U KaueCTBEHHbIE, ApXUMET0BOH CUJIBI.
razax AQHATTUTHYECKHE YMeTb npuMeHSTh
3a/1a4 10 TeMe. 3aKOHBI:
cooOmraromuxcs
COCYJIOB, 3 3aKOHA
HproToHa.
4.I1pocThie MexaHu3MbI(4uaca)
24/11 IIpocteie Paccmorpers ITonumars 4ro,
MEXaHHU3MBI. IPOCTHIC UCTIONB3YS TIPOCTOM
YcnoBue MEXaHU3MBbI (pbIYar | MEXaHu3M, MoydyaeM
paBHOBECHS HaKJIOHHAs BBIMTPBII B CHJIE, HO
phIyara. MJIOCKOCTh, OJIOKH). | TPOUTPHIBAEM B
[Ipumenenue paccTossHUU. 3HATh
IPOCTBIX 3aKOH paBHOBECHS
MEXaHU3MOB. pbruara, 670K
MOJBUKHBINA W HE
MOABMKHBIM, UTO
[MOJIBUYKHBIA OJIOK
JTaeT BBIUTPHILI B
CHJIE B JIBa pa3a.
25/21 JlaboparopHsrit 3HAKOMCTBO C 3HATh aJITOPUTM
OITIBIT ITOPUTMOM pelieHus 3aaayd Ha
«[Ipumenenue peleHus 3a1a4y yCJIOBHE paBHOBECHUS
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YCIIOBUS «yCIIOBUE pblyara. 3akoH
paBHOBECHS paBHOBECHS paBHOBECHS pblUara.
pbIvara Juis pbIyara» u YMeTb onpenensith
OTpe/ieTICHUS MPAKTHYECKOE IJIEYO MPHIIOKEHHBIX
Macchl Tena, IpUMEHEHHE B CHIL.
IUIOTHOCTH, CUJIBI | JTa0OpPaTOpHOM
TPEHUSD) OIIBITE.
26/3? BeruucnurensHble | BeruncnurensHble | 3HATH alrOpUTM
3aJa4u ¢ 3aJaun pelieHus 3a1a4d Ha
MIPUMEHEHUEM MOBBIIIIEHHOMN yCIIOBUE PAaBHOBECHS
YCIOBUS TPYAHOCTH pblyara. 3aKoH
paBHOBECHS OIIpEIEIICHUS CUIT paBHOBECHS pblUara.
pbryara. JENUCTBYIOIMX Ha YMeTs onpenensith
OTIOpY, CUITBI JIEYO MPHIIOKEHHBIX
TSDKECTH T'py3a, U CHIL
Ap.
27/4* Mexanundeckas Paccmorpers 3HaThb
pabora. Pemenne | nmpumepsl, B OIPEICITUTEEHYIO
3a1a4 Ha KOTOPBIX bopmyny
MEXaHHUYECKYIO coBepIIaeTcs MeXaHHYECKOU
paboty MeXaHHYECKas pabotsl. [TornMaTh
pabora. 4yT0, paboTa 3aBUCUT
JlabopaTopHblii OT MPHUJIOKEHHOU
OIIBIT CHUIBL, U
«Omnpenenenue nepeMenieHus,
MeXaHHYECKOU KOTOPOE COBEpLIAET
paboTh» TEJIO MO/ IEUCTBUEM
9TOW CHUJIBI.
5.9T1ansl uccienoanus. [loaroroBka 3amuTsl HecaeqoBanus(84acos)
28/11 Orarsl Dransl Nmets
MPAKTUIECKOT O PaKTUIECKOT O NPeCTaBICHUS
W CCJIEJIOBAHUS UCCIICJIOBAHUS. IJ1aHa, IO KOTOPOMY
Habmonenue, MPOBOJAT
AKTYyaJIbHOCTb, IIPaKTUYECKOE
TUI0Te3a HCCJIEJIOBAHHUE.
29/21 DTaIbl Lenn, 3agaun, mian | Umets
MPAaKTUIECKOT O PaKTUIECKOT O NPECTaBICHUS
HCCJIEJIOBAHMUSI. UCCIIEJIOBAHMUS, IJ1aHa, IO KOTOPOMY
BBIBOJI. POBOJAT
NPaKTUIECKOe
HCCJIEJIOBAHHUE.
30/3? [TpakTueckoe Habmonenue, [IpoBoauTs 10 mIany
MHUHHU AKTyanbHOCTb, TEOPETUYECKOE
UCCIIEIOBaHKE TUIOTE3a, 1eb, UCCJIEJIOBaHHE
3aJauu, IJaH IPEIOKEHHOT O
PaKTUIECKOT O TEKCTa.
UCCJIEJIOBAHMUS,
BBIBOJI
31/4? [TpakTrueckoe HaGmonenue, [TpoBoaUTH 1O MIaHY
MUHU AKTYyalIbHOCTb, TEOpPETHYECKOe
UCCIIeIOBaHHE TUIIOTE3a, 11eTIb, UCCIIeIOBaHNE
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3a/1aui, IU1aH MPEI0KEHHOT O
PaKTUYECKOT O TEKCTa.
UCCIIEJIOBAHMSI,
BBIBO/I
32/5? ITpakTueckoe Habmonenue, ITpoBoauTh 1O MIaHY
MHUHU AKTYanbHOCTb, TEOPETUYECKOE
UCCIIEIOBaHKE TUI0TE3a, 1eb, UCCIIEIOBaHKE
3ajauy, IJaH HPEIOKEHHOT O
PaKTUYECKOT O TEKCTa.
UCCJIEJIOBAHMUS,
BBIBO/JI
33/6! [oaroroska [oaroroBka Umets
JIOKJ1aza JOKJIaga MpeJICTaBJIEHNE KaK
UCCIICIOBaHUS UCCIIEIOBaHUS 10 HOJTrOTOBUTH 3aLUTY
IUIaHY: UCCJIEJIOBAHHUSI.
1.Ha3Banwue paboThl | YMETh COCTaBUTh
2.ABTOp MK pacckas
aBTOPCKUUI BBICTYIIJICHUS
KOJUIEKTUB
3.1enp
UCCIIEIOBaHUS
4.9rarmbl
JesITENbHOCTH
5.0cHoBHOE
coJiepyKaHue
6.Pe3ynbTaThl
paboTbI
7.CaMOOLIEHKY
MPOICITAaHHOMN
paboThI
8.IlpakTHueckyro
3HaYUMOCTh
9.Cnucoxk
JUTEPATYPHIL.
34/72 3amura Barura BricTymnars,
UCCIIeI0BaHUN UCCIIeI0BaHUN IPEICTaBIATh
UCCIIEJIOBAHHE Yepe3
HarJIsTHbIC
JIEMOHCTpaLuU
35/82 3amura 3amuTa Beictynars,
HUCCIEeNOBaHUN HCCIeqOBaHUI MPEJCTABIIATh
HCCIIEJJOBAHHE YEPE3
HarJIsiIHbIe
JIEMOHCTPAIHU
2 yacTb.
Ne Hara Tema ypoka DJIeMeHT ILnanupyemsle ®
n/n NpoBeeHU cojiep:KaHus pe3yabTaThl =
Tun | U3y4YeHUs TeMbI E
YPOK YPOKa E
a o
mwia | ¢pak Nmetsb a
H T npeAcTaBJIeHHE,
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3HaTb, YMETHb
NPUMEHATDH Ha

MPAKTHKE

1.0co6ennocTu puznyecknx Hada0AeHHH (24aca)

1/1t

OCHOBHBIE BUJIBI

Penensus, oT35IB,

MmeTs ipeacTaBieHUs

HCCIICIOBAHUA. JOKJIa, KaK 110 IJIaHY HAImMCcaTh
MPAKTHYECKOE pELIEH3HI0, OT3bIB,
HCCIICAOBaHUE. moxJraa. 3HaTh I10
KaKoMY IIaHy
[TOBOIUTCS
MPAKTHIECKOE
FICCIIEJOBAHME.

2/21 Ponb HaGmronenue, 3HATB dTanbl
OKCIIEPUMEHTA B | TUIIOTE3a, HCCIICAOBAHUS.
HayKe. JKCIIEPUMEHT, YMeTs 1o riany

3aKO0H. BOo3MOXXHBIEC | HalMCaTh PEIEH3HIO,
HCCIICIOBAHMSI. OT3BIB, JTOKJIA/I.
Peniensus, oT35bIB,
JOKJIam,
MPAKTHIECKOE
HCCIIEJOBAHNE.

2. ITpocTbie MexXaHU3MBI (S4acoB)

3/1t [Tpocteie PaccmotpeTs 3Hath GOPMYIIBI
MEXaHU3MBI: MIPUHITATT JCHCTBUS | MOMEHTA CHJI, 3aKOHA
pbIyar, OJ0K, MPOCTHIX paBHOBECHUS CHIL.
HaKJIOHHAs MEXaHH3MOB: YMeTh ornpenensTh
TTOBEPXHOCTb. phruar, OJI0K, IJIEYO CHJIBI
MowMeHT cuil. HaKJIOHHAas JIEHCTBYIOLIEH HA
VYcnosue IIOBEPXHOCTB. phryar.
paBHOBECHS IToBTOPUTH
pblyara. BEJIMYMHY MOMEHT

CHJI, TIPABUIIO
paBHOBeECHsI pbluara
U ITOABMIKHOTO
Onoxa.

4/22 MOMEHT cHiL. Pemenne 3amau 3HaTh U yMETh
VYcnoBue MTOBBIIIICHHOM MPUMEHSTH (HOPMYIIbI
paBHOBECHS caoxxaoctu. Ha MOMCHTA CHJI, 3aKOHA
phIyara. paBUIIa paBHOBECHS CHUJI.

paBHOBECHS pbluara | YMeTb ONpeaeisiTh

Y HCITOJIL30BAHHUE IICYO CHJIBI

OJI0Ka. JIEHCTBYIOIIEH Ha
phIvar.

5/3? Cucrema Perenue 3amau 3HATB, YTO
MIPOCTBIX MTOBBIIIEHHON MOJIBHKHBIN OJIOK
MEXaHU3MOB: caoxkHoctH. Ha JIACT BBIMTPHIII B
OJIOK, phIUar. npaBuia CuJIe B IBa pasa.

paBHOBeCI/IH pBI'-Ial"a
Y UCITOJIb30BAHUE
OJI0Ka.

YMeTh paccuuTarth
BBIUTPBIII CHIIBI
CUCTEMBI OJIOKOB.
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6/4°

Mexanunueckas
pabora. 3o10TO0€
MIPAaBUIIO
MEXaHUKH.

Pemenue 3agaud Ha
onpeneieHue
MEXaHWYISCKOM
paboThI C
NepEMEHHBIM
JIEICTBUEM CHIIBI.

3HaTh hopMyITy
MeXaHU4YeCKOU
pabotsl

7/52 Oneprus. 3akoH | Pemenue 3am1a Ha 3HaTh GOPMYITBI
COXpaHEHUS 3aKOH COXPAHEHUS | MOTCHLUAIHHON U
SHEPTUHU. SHEPTUU KHHETUICCKON
SHEpPruu, 3aK0H
COXpPaHEHUS SHEPTUU
YMETh IPUMEHSITh
bopMybl IpU
peIIeHUH 3a]ay.
3. Mexanuueckoe JBUKeHHe (2uaca)
8/12 MexaHndeckoe Pemenne 3amau Ha | YMeTs HAXOOUTH
JBUKECHHE. OTHOCHUTEILHOCTh OTHOCHUTETBHYIO
CkopocThb JIBUKCHHUSL. CKOpPOCThH (CKOPOCTh
JIBIDKCHHS. COJIMKEHUS ).
OTHOCUTENBHOCT
b MEXaHUYECKOT'0
JIBUKCHHUSI.
9/22 Cpenuss Pemenue 3anad Ha | YMETh HaAXOIUTh
CKOPOCTb. CPEIHIOI0 CKOPOCTh | CPEIHIOI0 CKOPOCTb,
HEPaBHOMEPHOT'O IIPU HEU3BECTHBIX
JIBUKCHHUSL. 3HAUEHUU BPEMEHU
WM TTYTH,
OTPENIENSATH CKOPOCTh
Ha JIF0OOM yJacTKe
MyTH, €CITH U3BECTHA
CpEIHSISl CKOPOCTb.
4. TenJioBble siBjieHUs (94acoB)
10/1t TemoBoe Yyer u 3HaTh ¢
paciupeHue, UCIIOIb30BaHUE MOJICKYJISIPHOM TOYKH
BU/IBI TEIJIOBOTO 3peHUs MPUYNHBI
TEIUIONEepeIaui B | PaCUIUpPEHUs, pacumpenust Tei npu
pupoe U pPa3UYHBIX BUJIOB | HATPCBaHWH. 3HATH
TEXHHKE. TEIUIoNepe1aur B IPUMEPHI TEIIOBOT O

npUpoze U
TCXHUKE.

H3roroBnenue
KaJIOpUMETpa.

paclIupeHysi, yMETb
HaxXOoJuTh UM
MpUMeHeHre. 3HATh
3aKOH TEIIOBOTO
paBHoBecus. [Ipu
W3TOTOBJIEHUH
KaJlopUMeTpa
YUYUTHIBATDH
TEIJIONPOBOAHOCTH
BEILECTB.
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11/2?

IImaBiaenue u
OTBEpJIE€BaHUE

[Tponeccol
TUTaBIICHUS U
OTBEp/ICBaHMUS.
JlaGopaTopHbIit
onbIT «HarpeBanue

3HaTh, 4TO
TeMIiepaTypa
IUIaBJICHUS HE
MCHSICTCS B TCUCHHUE
BCETO IMpoIiecca,

U OTBEpJCBaHUE TeMIeparypa
apaa (00Ba)». TIJIaBJICHUS pPaBHA
Omnpenenenue TeMIeparype
TEMIIepaTyphI OTBEpJIEBaHUS
TUTaBJICHUS U JTAHHOT'O BEIIECTBA.
OTBEP/ICBAHUS YMeTh CTpOUTH
BEIIIECTBA. rpauKy IpoLEeccoB,
[Toctpoenue YuTaTh rpaduKm,
rpaduxos MOHUMATh KaKue
IIPOLIECCOB IPOIIECCHI HAa HUX
HarpeBaHus, 1300pakeHBbI.
IUIaBJICHUS,
OTBEpCBaHMSL.

12/3? Pemenue 3amau Pemenue 3amay va | 3HaTh hopMyII:

0 TEME: pUMEHEHHE KOJINYECTBA TETLJIOTHI
[TnaBnenue u bopmyi: U ypaBHEHUS
OTBEpJICBaHHE KOJTMYECTBA TEIUIOBOro OanaHca.
BEIIECTB. TEIUIOTHI 1 YmMmeTh ux
Onpenenenue ypaBHEHHUS OPUMEHSTb.

VY nensHoU TEIJIOBOTO

TEII0EMKOCTH OanaHca.

BEIIIECTB.

13/41 Hcnapenue u Ucnapenue u 3HaTh, 4TO

KOHJICHCaIus KOH/JIEHCaIus, Temmeparypa
JlabopaTtopHblii KUIIEHUS HE
OIIBIT MEHSIETCS] B TEUCHHE
«Onpenenenue BCEro mpoliecca,
TeMIIepaTyphbl TemIeparypa
KUTICHUS, U KUTICHUSI paBHA
KOHJICHCAITUU TeMIeparype
BonbI» [TocTpoenne | koHAeHcaun
rpadpuKoM JTAHHOT'O BELIECTBA.
CMEIINBAHUS U YMeTb CTpouTh
MePEeX0/I0B rpaduku mpoieccos,
BEIIIECTB B qUTaTh rpaduKu,
pa3yHbIe MIOHUMATh KaKue
arperarHele MPOIECCH HA HUX
COCTOSIHHSI. M300paKeHBI.

14/52 N3yuenune 3aBUCHUMOCTb 3HaTh, 4YTO CKOPOCTH
nporecca CKOPOCTH UCHApEHUs KUJAKOCTU
UCTIapEHHUS UCTIAPEHUS 3aBHCHUT OT IUIOIIAH
KHIKOCTH. XKHUJIKOCTH OT poJia | OTKPHITOH

BEIIIECTBA, MOBEPXHOCTH, OT
TEMIIepaTyphl, TeMIIepaTyphl
TUTOIIA TN XKHUJIKOCTH, OT pojia
cBOOOIHOI KUJKOCTH, OT BETpa
MIOBEPXHOCTH. HaJl TOBEPXHOCTHIO
JlaGopaTopHbie JKUJIKOCTH.

onbITel «OT 4Yero
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3aBHCHUT CKOPOCTH
HCIIApCHUA »,

«Habmonenne
OXJIAXKJICHHE
KHUJIKOCTU TIpU
UCTIAPCHUN
15/61 Tennooomen npu | [locTpoenue YMeTb CTpOUTH
CMEIINBAHUU rpauKoB rpaduku
ropsuei u CMEUIMBAHMS BOJIBI | TEMIOOOMEHA
XOJIOJHOU BOJBL. | B Pa3IMUHBIX Pa3IMYHbIX YCIOBHMA.
PactBopenue arperatHbIx 3HaTh ypaBHEHUE
COJIU B BOJIE. COCTOSIHUSIX. TETIOBOTO OanaHca
JlaGopaTopHbIit Ten, GopMyiy
OTIBIT OTpeIeTICHUS
«OxnaxaeHue KOJIMYECTBA TETUIOTHI.
BOJIBI TIPU YMeTb BBIpa3uTh
PAcTBOPEHHH COJIM | YAETHHYIO
B BOJIE. TETJIOEMKOCTb
Omnpenenenue BELIECTBA.
YACIBHON
TETIOEMKOCTH
COJIHN»
16/72 Pemenue 3amau Pemenne 3amay Ha | 3HATH (HOPMYIIBI:
Ha TeMy pUMEHEHNE KOJIMYECTBA TEIIOTHI
«TennooOmen bopmy: U ypaBHEHUS
MPU CMEIIMBAaHUH | KOTUYECTBA TEIUIOBOro OanaHca.
ropsiuei u TETJIOTHI U YMeTh BeIpaxkarhb
XOJIOZIHOM BOABI. | YpPaBHEHHS BEJIMYMHBI, HAXO/IUTh
Ornpenenenue TEIJIOBOTO HCKOMYIO BEJTHYHHY.
yAEIbHOU OanaHca.
TETIOEMKOCTH
BELIECTBA»
17/8t HcTounuku JlaGopaTopHbIii YMeTs nponymars
JDHEPTUMU. onbIT «Beiaenenne | maH AeHCTBUSA
Hcnonp3oBanue | Kuciopoja OIIbITa, BECTH
TETIOBOM 3€JIeHbIMU HaOIr01eHUS.
SHEpPruu Ha pacTeHUsIMH Ha
HarpeBaHHe CBETY»
BEIIIECTB.
18/9! TernoBsie [Mpunnun neiictBus | Umetsb
JIBUTATEIH. JBUTaTENeH MpeJICTaBICHUS
BHYTPEHHET O OpUHLHUIA paboThI
cropanus. [{ukn TETJIOBBIX
Kapno. JIBUTaTENEH,
DNEeKTPOCTaHIMU. | ONHCAHHBIX B IIUKIIE
Kapno.
5. daekTpuyeckue siBjaeHus (7 4acoB)
19/11 OnexkTpuueckuil | DIEKTpUUYECKUI 3HaTh, 4TO IBUKEHUE
TOK. TOK Kak MOJIO’KUTEIIBHO
Hanpsoxenue. HamnpaBlIeHHOE 3apsKEHHBIX YacTHI]
JIBIDKEHUE IPUHSATO 32

23




3apSHKCHHBIX
YacTHLI.
Hanpsxenne kax
yCIIOBUE

HaIpaBJieHUE
AIEKTPUIECKOTO
toka. [lTonumars
(U3UYECKUN CMBICIT

CYIIECTBOBaHMS HanpsKEeHUS.
JIEKTPUYECKOT O
TOKA.
JlabopaTtopHblii
OIIBIT
«Bo3HUKHOBEHHNE
3JEKTPHUUECKOTrO
TOKa B
IIPOBOTHHKE,
3aMBIKAIOIINX
3apsKEHHBIC
IAPHI»

20/21 Hamnpsoxenue. JlaGopaTopHbie 3HaTh, KaK 3aBUCUT
VICTOYHUK TOKA. | OIBITHI: CHJIa TOKA OT
ComporuBienue. | «KCIIEPUMEHTANIBH | HATPSOHKCHUS U
Onpenenenue asi IpOBEpKa 3aKOHA | CONMPOTHBIICHUS
COIPOTUBIICHUS Omay, IIPOBOJIHUKA. 3HATH
3akon Oma ans «Onpenenenue OIpEIETUTENbHYIO
y4yacTKa LeMH. COIIPOTHUBIICHUS bopmyny

IPOBOJIHMKA [0 €r0 | CONPOTHBIICHUS

reOMETPHYECKIM IPOBOJHHKA. Y METh

pasmepam». pPacCUUTHIBATH
COIIPOTHUBIICHUS
MIPOBOJTHHKA IO €r0
TeOMETPHYECKUM
pa3mepam. [lonumars
YTO CONPOTUBIICHUE
3aBUCUT HE OT
JIEKTPUUYECKUX
BEJIMYMH, a OT
IIPOBOJTHHKA, U €T0
reOMEeTPHUECKHX
pa3MepoB.

21/3? DnekTpudecKas JlaGopatopHsbie 3HaTh KaKuM OyJeT
Lenb OIIBITHI: HalnpspKeHue, cuia
nocnenosarenbHo | «MccnenoBanue TOKa U
€ ¥ apaJIeNIbHOE | DIIEKTPUIECKUX CONPOTHBIICHUE TIPH
COEMHEHMUSL. Henen pa3IuyHoOro | pasiIn4HbIX

COEIMHEHUS. COEMHEHUSX LEMH.
YMeTb HaxOIUTh
3JIEKTPUUECKHE
BEJIMYHMHBI.
22/4? Pemenue 3anau [IpumeHUTH 3aKOHBI | YMETh NPUMEHSATh

0 TEME:
«Onpenenenne
COITPOTUBJICHUA
Ha y4acTKe LIeNu
npu
IIOCJIEJOBATENIBHO
M H

MTOCJIEI0BATEIILHOT
0 U MapaJuIeJIbHOr O
COCIMHEHHNH
MIPOBOJHUKOB.

3aKOHBI
ITOCJIEIOBATEILHOT' O
U TIapaJlIeIbHOTO
COCTUHEHUN
MIPOBOJIHUKOB MPHU
pelieHuu 3aiad.
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napajuieIbHOM

COCTUHEHHE)
23/5? Pemenue 3amau [IpuMeHUTH 3aKOHBI | YMETh IPUMEHSTh
0 TEME: MOCJIEI0BATEIBHOT | 3aKOHBI
«Omnpenenenue 0 ¥ TIapajuieIbHOro | MOCJIEeA0BATEIBHOTO
COIIPOTUBIICHUS COCTMHEHUI U TIapajieIbHOTO
HA y4acTKe LeMu | IPOBOJIHUKOB. COeTMHEHU I
npu Omnpenenenue CUIIbI | TPOBOAHUKOB MPH
MOCTIEIOBATENIBHO | TOKA U HANPSDKEHUS | PEIICHHUH 3a/1a4.
M U Ha KaXJIOM yJ9acTKe
napauieIbHOM (1178
COCTMHEHHE)
24/62 TemnnoBoe [Ipumenenue 3HaTh 3aKk0H JIKOyIIs
JICVICTBUE TOKA. HarpeBaresIbHOro - Jlenna. Ilonumate
JEHCTBUS TOKA. OT 4ero 3aBUCUT
Pemenue 3a1aq Ha | BBIACIICHHOE
orpesieNieHue KOJINYECTBO TEIUIOTHI.
BpPEMEHH
HarpeBaHus
HarpeBaTeIbHBIMU
JJIeMEHTaMHU.
25/7? PaGoTa u Pemenne 3amau4: 3HaTh HOpMyITHI
MOIITHOCTh TOKa. | Onpenenenue CHUJIBI TOKA,
AIEKTPUUYECKUX HANPSDKEHUS U
BEJIMYMH, PA0OTHI U | CONMPOTUBIICHUS,
MOIIHOCTH TOKA. YMETb UX HaXOJUTh
pu JIOOOM yCIOBHH
3aJ1a4H.
6. CBeroBble siBjieHNs (7 4acoB)
26/11 Cser. Uctounuk | CBeTOBBIC SBJICHHS. | 3HATH 3aKOH
cBeta. CBeT 1 CBeT KaKk HCTOYHUK | MIPSIMOJTHHEHHOTO
TEHb. uH(pOopMaIII pacmpocTpaHeHus
yesoBeka 00 cBeTa. YMeTh
OKpYy’Karolen CTPOHTH T€Hb U
cpene. MOJTyTE€Hb OT
JlaGopaTopHbIit MPENSTCTBHS.
OTIBIT
«Habmonenne TeHu
Y TIOJTyTE€HU OT
UCTOYHHUKOB
pa3HBIX Pa3MEPOBY.
27/22 3akoH orpaxkenue | JlabopaTopHbIH YMeTh CTPOHTH XO/T
cBeTa. OTIBIT Ty4ei OTpa’KeHHBIX
N3o00paxenue B «Teoperudeckast © | OT TOBEPXHOCTH.
IUIOCKOM 3€pKaJe. | MPaKTH4YeCKast Nmetn
pOBEpKa 3aKOHA MIPEJICTaBICHUE O
OTpaKECHHUS CBETA MPAKTHYECKOMN

OT MIPEAMETOB B
IIJIOCKOM 3€pKaje U
B JIBYX 3€pKajiax

IIPOBEPKE X0Ja
najaroumx 1
OTPAKEHHBIX JIYYEH
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PacIooKeHHbIX
O] YTJIOM APYT K
ApYyry»

OT ITOBCPXHOCTH.

28/3? Pemenue 3amau Pemenue 3anau YMeTb CTpouTh
10 TeMe «3aKOH MTOBBIIIEHHON rpadguveckue 3a1aun
MPSIMOJIMHEWHOTO | CIIOKHOCTHU IO TeME | XOJ1a JTyda.
pacnpocTpaHeHus: | «3aKoH
CBETa, 3aKOHa MPAMOJIUHEUHOT O
OTpaKEeHUS pacrpocTpaHeHHs
CBETa». CBETa, 3aKOHA

OTPaXXCHHSI CBETAY.

29/4 1 [Ipenomnenue SIBnenue 3HaTh IpPUMEPHI

CBeTa. pEeTOMIICHUS MPEIOMIICHUS CBETA B
cBera. MI3menenue | mpupone. YMeThb
HaTpaBlICHUS JIeNaTh TOCTPOCHUE
CBETOBOTI'O JTy4a IPUMEPHOTO X0J1a
IIPH [TEPEXO0JIC U3 Jyda TocIe
OJTHOM Cpe/ibl B penoMIIeHUS,
JAPYTyIo. OOBSCHATH
JlaboparopHble IPUPOJIHBIE SBJICHUS.
OTIBITHI
«Habmonenue 3a
peIoMIIEHUEM
CBETa»

30/52 JIuH3bL Paznuunble TUIBI Nwmeth
HaGnronenue JIVH3! MIPEJICTaBJICHHE, KaK
HN300paKeHHI B PacceuBaromue u U N04YeMY
JMH3e cobuparoue. U3MEHSIOTCS

JlaGoparopHblii pa3mMepbl

onbIT «M3Mepenne | uzobpaxxeHus ¢
¢dokycHOro paccTosiHUEM.
paccTosHus

JIMH3BIY,

«Habmonenue

MU300pakKCHUI B

JIMH3EY.

31/6* I'eomerpuueckoe | Pemenue 3aaau. VYMeTh nenarn
MIOCTPOCHUE I'eomerpuueckoe rpaduveckue
n300paxKeHuil B MOCTPOEHUE MOCTPOEHUS 3a/1ay.
JIMH3E. U300paKeHU B

JIMH3€ coOMparoIeit
Y PacCcenBaroLIEH.

32/71 Onrtuueckue Hasnauenue u 3HaTh Ha3HAYEHUE
npubopsl. [11a3 1 | UCTIONB30BaHKE ONTUYECKUX
OYKHU. ONTUYECKUX npubopos. methb

npruOOpOB: MIPEJICTABICHUE UX
¢doToanmnaparsl, yCTpONCTBA.
IIPOCKTOPHI,

MUKPOCKOIIBI,

TEJIECKOIIBI.

Crtpoenue riasa.

Hexkoropsie

(G yHKIIUH ero
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OTHEJILHBIX YacTEM.

7. IloaroroBKa 3alUTHI HcciaeaoBaHus (3uaca)

33/1! [paktuueckoe | Habmopenue, [IpoBOAUTH O
MHUHH AKXTyanbHOCTb, IUIaHy
HCCIIEI0OBAaHUE | TUIIOTE3a, LEIb, TEOPETHUUECKOE
3aJ1a4i, IUIaH U CCIIEJOBaHHE
PAKTHYECKOT O MPEI0KEHHOT O
UCCIIeI0BaHMU, TEKCTA.
BBIBO/J{
34/22 ITonroroska [Toxroroska noxiana | Umers
JIoKJ1afa MCCIIEIOBAHHUS 110 IpeCcTaBIeHUE KaK
HCCIIEIOBAHMS  [[IJIaHYy: MOJTrOTOBUTH
1.Ha3Banue pabotsl | 3aluTy
2.ABTOp MK HCCIIEI0BAHMUS.
ABTOPCKUI KOJUIEKTUB| Y METb COCTaBUTh
3.1lenp uccneqoBanus| pacckas
4.OTanbl BBICTYILJICHUS
NesITEIbHOCTU
5.0cHOBHOE
coZiep>KaHue
6.Pe3ynbTarel paboThl
7.CaMOOLIEHKY
[POJIEIAHHON PaOOTHI
8.ITpakTHueckyro
BHAYUMOCTh
9.Cnmcok
ITUTEPaTYpBHI.
35/32 ammra amura BricTymars,
HCCIIEIOBAaHUM | UCCIIEOBAaHUMN IPECTaBIATh
HCCJIEJIOBAHUE Yepe3
HarJsiiHble
JEMOHCTpALUU
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