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ITosicHuTe/IbHASL 3aNKMCKA

Hacrosimass pabouass mporpamma 1o (H3UMKE IS OCHOBHOTO OOIEro oO0pa3oBaHUsS COCTAaBJIICHA B
COOTBETCTBUM C TpeboBaHusaMU DenepanbHOro rocyAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO
obmero obpazoBanusi, Ha ocHOBe IlpuMmepHoil mporpammsbl 1mo yueObHOMy mnpenmery «@Pusmka», [Ipumepnoii
nporpammbl OOO mo ¢usuke, OOII OO0 MBOY «COIIl Nel ¢ yrmyOGneHHBIM H3yY€HHEM OTICIbHBIX
npenMeroB» T. bynncka PT na 2022-2023 yuebnsiit rox; Yueonoro miana MBOY «COIL Nel ¢ yrmy6neHHBIM
M3y4eHUEM OTIEeNbHBIX peaMeToBy» T. bynncka PT, denepanbHoro nepevns yueOHUKOB 1o mpeamery "dusuka"
aBT. A. B. Ileprpimikun YMK no npenmery.
YueOHuku:

1. Tlepsimkun A.B. YueOnuk «®Pusnka 7 kiace». Mocksa, «JIpodar, 2017

2. Tlepwimkun A.B. YueObnuk «®@usuka 8 kimace». Mocksa, «JIpoday, 2018

3. Ilepwimkuna A.B, I'ytauk E.M. YueOnuk «®Pusnka 9 kimace». Mocksa, «Jpoday,
2019Y4eOHble mocodusi:

1. A.B. [leppriukun. Coopuuk 3a1a4 no pusmke 7 —9 kinaccel. Mocksa, «9k3amen», 2018.

2. Jlykammk B.W. Coopnuk 3a1a4 no ¢pusuke 7 — 9 ximaccel. Mocksa, «IIpocsemenney, 2019.

3. Kupuk JI.A. ®uzuka 7-9. PazHOypOBHEBBIE CAMOCTOSTEIBHBIE U KOHTPOJIbHBIE pab0Thl. MOCKBa,

«Hekca»,2016.

Pabouas mporpamma paccunrana Ha 208 4. (7 kimacc - 70 4.; 8 kiacc - 70 4.; 9 kimace — 102 4.)

OOyuenne ocyuiecTBiseTcs npu mnoxanepxkke LlenTpa oOpa3oBaHUS €CTECTBEHHOHAYYHOU

HaIpaBJICHHOCTH
«Touka pocrta», KOTOPBIA CO3JaH A Pa3BUTHI y OOYYarOIIMXCS E€CTECTBEHHO-HAYYHOMW, MaTeMaTH4YeCKOH,
WHPOPMALIMOHHON  TPaMOTHOCTH,  (OPMHPOBAHUS  KPUTHYECKOTO M KPEATHBHOTO  MBINUICHUS,
COBEpIICHCTBOBAHHUS HAaBBIKOB €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH, a TaKXKe JJI MPAKTUYECKOU OTpabOTKH
yuyeOHoro marepuana no ydebHomy mpenmery «Dusmka». Ha 6aze nentpa «Touka pocra» obecreunBaercs
peanu3anusi 00pa3oBaTEIbHBIX MPOrPAMM €CTECTBEHHO-HAYYHONH W TEXHOJOTMYECKOW HaIlpaBJIEHHOCTEH,
pa3paboOTaHHBIX B COOTBETCTBUU C TpeOOBAHUSMHU 3aKOHOAATENbCTBA B cdepe 00pa3oBaHMS U C YUETOM
pexomenpanuii  denepanbHoro omeparopa ydebHoro mnpenmera «®Pwusmka». OOpazoBaTenpHas Mporpamma
MO3BOJISIET WHTETPUPOBATH pPEANTHM3yeMble TOAXOJBI, CTPYKTYPY M COJAEp)KaHUE IMPH OpraHu3alud OO0yUYeHHS
¢u3ukn B 7—9 kiaccax, BBICTPOEHHOM Ha 0ase J000ro M3 JOCTYNHBIX YYEOHO-METOAMYECKHX KOMILIEKCOB
(YMK). Hcnonws3oBanue obopynoBanusi «Touka poctay mpu peanmsainuu nanHod OIIl mo3Bosser co3naTh
YCIIOBHSL:

O IS paCHIMPEHUs! COJIEPKAHUS IIKOIBHOTO (PU3NIECKOTo 00pa30BaHus;

O JUIs OBBIIIEHUS TIO3HABATENILHOW aKTHBHOCTH 00yJarOIINUXCS B €CTECTBEHHOHAYYHOH 001aCTH;

O I pa3BUTHS JMYHOCTU peOCHKA B Ipolecce o0ydeHus (u3uke, ero crnocoOHocTel, GpopMupoBaHus u
YAOBJIETBOPEHUS COLUATBHO 3HAYMMbIX UHTEPECOB U IOTPEOHOCTENH;

o JId pa60Tr,1 C O}IapéHHBIMI/I IOKOJIbHUKaMH, OpraHu3alvi HUX pPasBUTHUA B PA3JIMYHBIX 00nacTIx
O6p830B21TCJ'ILHOI>i, TBOp‘ICCKOﬁ JACATCIIBHOCTH.

[Inanupyemble pe3yabTaTbl OCBOCHHS y4eOHOIO
npenaMeTaO0IMMU IPeIMETHBIMU pe3yIbTaTaMu 00y4eHUs (pU3MKe SBISIOTCS:

1. 3HaHusA O mpuUpojAe BAXKHEWIIMX (PU3MYECKUX SIBICHUHA OKPYXAlOIIEro MUpa W IMOHMMaHUE CMBbICIA
(U3NYECKHX 3aKOHOB, PACKPBIBAOIINX CBSI3b N3yUCHHBIX SIBICHUMH;

2. yMEHHs MOJb30BATHCS METOJAMHM HAYYHOT'O MCCIIEOBAHUS SIBICHUM MPUPOIBI, TPOBOAUTH HAOIIOICHHUS,
IUTAHUPOBATh M BBIMOJHATH SKCIEPUMEHTHI, 00palaThiBaTh pPe3yibTaThl HM3MEPEHHH, INPEICTaBIIATh
pe3yabTaThl U3MEPEHUH ¢ TIOMOIIbIO Tabnul, rpadukoB U GopMys, 0OHAPYKUBATh 3aBUCUMOCTb MEXKIY
(bu3MYeCKUMHU BETUYUHAMU, OOBSCHATH MOJIyY€HHBIE PE3YJIbTAThl U JIeJaTh BHIBOJbI, OLICHUBATh IPAHUILIBI
MOTPENTHOCTEN PE3YIBTATOB U3MEPEHUM;

3. YMEHHA NMPHUMEHSTh TEOPETHYECKHE 3HaHMs MO0 (U3MKE Ha MPAKTHUKE, pellaTh 3aJaud Ha MpUMEHEHUe
IIOJIyYEHHBIX 3HaHUH;

4. yMeHHMs U HaBBIKM MPUMEHSATH MOJIyYE€HHbIE 3HAHUS AJIS1 OOBSICHEHUs] MPUHILIUIIOB JAEUCTBUS BaKHEHIINX



TEXHUYECKHX YCTPOMCTB, pelIeHHUs] NPAaKTUYECKUX 3a/ady IIOBCEJHEBHOM JKU3HHM, OOECIICUCHHUS
0€30MaCHOCTH CBOEH KM3HHU, PAIIMOHAIBHOTO IPUPOOIOIB30BAHUS U OXPaHbl OKPYIKAIOIIEH Cpe/ibl;



5.

6.

(bopmHpoBaHue YOSKIEHHUS B 3aKOHOMEPHOH CBSA3M U IIO3HABA€MOCTH SIBIIEHUM MPUPOJbI, B OOBEKTUBHOCTH
Hay4HOI'0 3HaHUs, B BBICOKOM LIEHHOCTU HAYKHU B Pa3BUTUU MAaTEPUAIbHOU U TyXOBHOU KYJIbTYPHI JIFOACH;
pa3sBUTHE TEOPETUUECKOT0 MBILIICHHSI HA OCHOBE (DOPMUPOBAHMS YMEHHUI yCTaHABIUBAaTh (DAKThl, pa3iavyaTh
NPUYMHBI U CIEACTBUS, CTPOMTh MOJEIM M BBIJIBUIaTh TUIOTE3bl, OTBICKMBATH M (HOPMYJIMPOBATH
JI0Ka3aTeNbCTBA BBIJBUHYTBIX TMIIOTE3, BBIBOJUTh W3 HKCIEPUMEHTANbHBIX (AKTOB M TEOPETHUECKUX
MoJjiesiel (pU3NUecKue 3aKOHBI;

KOMMYHHMKATHUBHBIE YMEHUS JOKJIAIbIBATh O PE3yJbTaTaX CBOETO MCCIEIOBAHUS, Y4aCTBOBATh B UCKYCCHH,
KpaTKO M TOYHO OTBEYaTb Ha BOIIPOCHI, MCIIOJIB30BaTh CIPABOYHYIO JIMTEPATypy M APYTHE HCTOYHHUKH
nHpopmanmm.

YacTHBIMH IIPEAMETHBIMU pe3yJIbTaTaMu 00yueHHs (PU3UKE B OCHOBHOM IIKOJIE SBIISIFOTCS:

1.

MOHUMAHUE U CIIOCOOHOCTh OOBSICHAThH TaKue (PU3UUCSCKHE SBJICHUS, KaK CBOOOJIHOE MaJICHHUE Tell, KOJICOaHHs
HUTSHOTO M TPYKUHHOTO MAasTHUKOB, arMocepHoe maBieHHe, IUlaBaHue Tel, IudQys3us, Ooibluas
C)KUMAEMOCTh Ta30B, Mayasi C)KUMAEMOCTh KHJKOCTSH M TBEPIBIX TEJN, MPOLECCH UCTIAPEHHs M IUIABJICHUS
BEIIECTBA, OXJIAXJCHUE XHUIKOCTH NPH UCIAPCHHH, M3MCHEHHE BHYTPEHHEH SHEPTUU Teina B pe3ysIbTare
TEIUIONepeiayl WM PadOThl BHEIIHUX CHII, SJICKTPU3aIUs TEJ, HArpeBaHUE MPOBOJIHUKOB SJICKTPUYCCKUM
TOKOM, 3JICKTPOMAarHUTHAsI MHIYKIIHS, OTPAKCHUE U MPEIOMJICHHE CBETa, JUCIEPCUSI CBETA, BOSHUKHOBEHHE
JMHEWYATOTO CIIEKTPA U3ITYUYCHUS;

YMEHUS U3MEPSTh PACCTOSTHHE, IPOMEXKYTOK BPEMEHH, CKOPOCTh, YCKOPEHHE, MacCy, CUILy, UMITYJIbC, paboTy
CHJIBI, MOIIIHOCTh, KHHETUYECKYIO DHEPTHUIO, TIOTCHIUAIBHYIO SHEPTHIO, TEMIIEPATypPy, KOJINYSCTBO TEILIOTHI,
YIIENbHYIO TEIJIOEMKOCTh BEIIECTBA, YACIbHYIO TCIUIOTY IJIABJICHHS BEIIECTBA, BIAXXHOCTh BO3IyXa, CHIY
ANIEKTPUYECKOTO TOKA, MIEKTPUUIECKOE HANPSDKCHUE, AICKTPUUCCKUI 3apsill, JIEKTPUIECKOE COIPOTUBIICHUE,
(hOKyCHOE pacCTOSTHIE COOUPAIOIICH JTUH3bI, ONTHYECKYIO CHITY JIMH3HI;

BJIJICHUE DKCIIEPUMCHTAILHBIMH METOJAMU HCCICIOBAHUS B IPOIECCE CAMOCTOSATEIBHOIO W3Y4YCHUS
3aBUCHMOCTH HPOWJICHHOTO MYyTH OT BPEMEHH, YJIMHEHUsS TIPYKHHBI OT MPUIOKESHHOMW CHJIBI, CHJIBI TSDKECTH
OT MacChl TeJa, CWJIbl TPEHUS CKOJBXCHHUS OT IUIOMIAJU CONPHUKOCHOBCHUS TET M CHIBI HOPMAJIBHOTO
JaBIICHUS, CUJIBI ApXuUMela OT 0ObeMa BBITECHCHHOM BOJIbI, NIEPUOJIa KOJICOAHUH MasiTHHUKA OT €ro JJIUHBI,
o0beMa rasa OT JaBJICHHS NPU MOCTOSHHOM TeMIlepaType, CHJIbl TOKa Ha y4acTKe IETH OT DJIEKTPHYECKOTO
HAIpPsDKEHHS, SJIEKTPUIECKOTO COMPOTUBIICHUS MIPOBOAHUKA OT €ro JUIMHBI, TUIOIIAIU MOTIEPEYHOr0 CEUSHHUS
U Marepualia, HalpaBJICHHUs] HHAYKIIMOHHOTO TOKa OT YCIOBHH €ro BO30Y)KICHHUS, YIiia OTPaKECHHS OT yrja
naJIcHHs CBETa,;

MOHUMAHUE CMBICJIa OCHOBHBIX (M3MUYECKHX 3aKOHOB M YMCHHE IPUMEHSATh WX Ha TPAKTHKE: 3aKOHBI
nuHaMUKH HbIOTOHA, 3aKOH BCEMHPHOTO TATOTECHUS, 3aKOHbI [lackans u ApxuMena, 3aKOH COXpaHCHUS
UMITYJIbCA, 3aKOH COXPAHEHHsI SHEPTHHU, 3aKOH COXPAaHEHHUs IEKTPUIECKOro 3apsia, 3akoH OMa s yyacTka
uenw, 3akoH Jxoyns—IJleHna;

NMOHUMAaHUE TPUHIMIIOB JEWCTBHS MAIWH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB, C KOTOPBIMH Ka)JIbIid
YeJIOBEK IOCTOSHHO BCTPEYAETCS B MOBCEJAHEBHOM JKM3HU, U CIIOCOOOB OOecreyeHus: 0€30MacHOCTH MPU UX
UCIIOJIb30BaHUM;

OBJIaJICHUE Pa3HOOOPa3HBIMU CIIOCOOAMU BBIMTOTHEHUS! PACUYETOB JUIsl HAXOKACHUS HEM3BECTHOM BETMUUHBI B
COOTBETCTBHUH C YCIIOBHUSMH ITOCTABICHHOM 331a4 HA OCHOBAHUH UCIIOJIb30BAHUSI 3aKOHOB (DH3HKH;

YMEHHE HCIIOJIb30BaTh TNOJYYCHHbIC 3HAHHS, YMEHHS W HAaBBIKM B IOBCEIHEBHOW JKM3HHU (OBIT, SKOJOTHS,
OXpaHa 37I0pOBbsI, OXpaHa OKPY KAIOIIEH Cpe/Ibl, TEXHUKA O€30MaCHOCTH U JIp.).

anmnecs{, MMPpOABJIAIOIIUC 0COOBIH HHTEPECC K (I)I/I3I/IKC, CMOTYT H3y4YaTb €€ Ha IMNOBBIIICHHOM YPOBHC C OJHHUM

JOTIOTHUTEIFHBIM YYEOHBIM YacOM M3 BapUaTUBHOM 4YacTH 0Oa3uCHOTO y4eOHOro (00pa3oBaTeNbHOIrO) IjIaHa IO

¢busnke.

Ili1anupyemMblie pe3yJibTaThl 0CBOCHUS YU4eOHOI0 MPeAMeTa M0 KJjaccaM
7 KJace

Yyauuiicss HAy4YMTCHA:

cobmoiaTh MpaBmiia 0€30MacHOCTH M OXPaHBI TpyAa mpu paboTre ¢ y4eOHBIM U  J1TaOOPAaTOPHBIM
o0opyI0BaHUEM;



MOHUMATh CMBIC]I OCHOBHBIX (PM3NYECKUX TEPMHUHOB: (pU3HUECKOE TeNO, (PU3NUECKOe SBICHUE, PU3NUecKas
BEJINYMHA, CIMHUIIBI U3MEPEHUS;

pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEIINTH ITPH MTOMOIIH (PU3HYECKUX METO/IOB,;

aHAIM3UPOBATh OTICIbHBIC JTallbl MNPOBEIACHUS HCCICAOBAaHMH W HMHTEPIPETUPOBATH  PE3YJIHTATHI
HaOJIOJICHUI U OTBITOB; CTABUTH OIBITHI IO UCCIEIOBAHUIO (PU3NYECKUX SBICHUN WM (PU3NIECKUX CBOMCTB
Tell 03 HCHOJB30BAHUS MPSIMBIX H3MEPEHUH; MpHu 3TOoM (QopMmyiupoBaTh mpobieMy/3agady y4eOHOro
9KCHEPUMEHTa; COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYAOBaHUS; IPOBOJUTD OMBIT U (POPMYITHPOBATH
BBIBO/IBI.

MOHUMATH POJIb IKCIIEPUMEHTA B IIOJIyYCHUN HAYYHOW HHPOPMALIUH;

IPOBOANTH MpPSIMBbIE HM3MEpeHHs (U3MUECKUX BEIWYHMH: BpPEMs, pPAcCTOSHHE, Macca Tena, o0beM, Cuia,
TEeMIlepaTypa, aTMoc(epHOe J[aBlIeHHE IpPH JTOM BBHIOMPATh ONTUMAIBHBIA CIOCOO W3MEpPEHHS W
UCIIOJIB30BATh MPOCTEHIIINE METO/IbI OLIEHKH MTOTPEITHOCTEH H3MEPEHUIA.

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PU3NUECKUX BEJIMYMH C UCIOIB30BAHUEM MPSIMbIX U3MEPEHUN: MIpU
3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATh pe3yJbTaThl IOIYYCHHOW 3aBHCUMOCTH (DU3UUECKUX
BEJINYMH B BUJE TaOJIUI] ¥ TpaUKOB, AETATh BHIBOJBI 110 PE3YJIbTATaM HCCIICAOBAHNUS;

IPOBOANTh KOCBEHHBIC W3MEPEHHs (HU3MYECKUX BEIMYMH: IPU BBHINOJHEHUH H3MEPEHUil coOupaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYys MPEIUIOKEHHOW WHCTPYKLHH, BBIYHUCIATH 3HAYCHHUE BEIUYMHBI H
aHAIM3UPOBATh MOJTYYEHHBIC PE3YJIBTATHI C YUETOM 33JaHHOW TOYHOCTH N3MEPCHHUN;

aHAJIM3UPOBATh CUTYAIIMU MPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa, Y3HABATh B HUX MPOSIBICHUE U3yUYCHHBIX
(bU3MUECKUX SBJICHUH WM 3aKOHOMEPHOCTEH U MPUMEHSTh HMCIOIIUECS 3HAHUS JUTS UX OOBbSCHECHUS,
NOHUMATh TPUHLUIBI JCHCTBUS MallMH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBUS MX 0E30MacHOTO
UCIIOJIb30BAHUS B IOBCETHEBHOM KHU3HU;

MCIOJIB30BATh MPH BBHIOJHEHUN YUYEOHBIX 33/1a4 HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY O PU3HUECKUX SBICHHSIX,
CIIpaBOYHBIC MaTepHaJbl, pecypchl IHTepHET.

Yyauuiicst MOJy4UT BO3MOKHOCTb HAYYUTBCSH:

OCO3HaBaTh IIEHHOCTh HAay4YHBIX MWCCJIENOBAaHUM, poJib (UMK B pPACIIMPEHUHU MPEJCTaBICHUH 00
OKPY’KaIOIlleM MUPE U €€ BKJIJl B YIIyYIICHUE Ka4eCTBa )KU3HH,

CpaBHUBATh TOYHOCTh M3MEPEHUS (PU3MUECKUX BEIMYMH 10 BEJIMUMHE UX OTHOCUTEIBHOU MOTPEIIHOCTH MpU
MIPOBEACHUU MPSIMBIX U3MEPEHUN;

CaMOCTOSITEIbHO ~IIPOBOJAMTH KOCBEHHBbIE H3MEPEHUS W  HCCIEeNOBaHUS (PU3MUYECKMX BEIUYMH C
HCIOJIb30BAaHUEM PA3JIMYHBIX CIIOCOOOB M3MEpEHUs (PU3NUECKUX BEJIMYMH, BHIOMpATh CPEACTBA U3MEPEHUS C
y4eTOM HEOOXOJUMON TOYHOCTH H3MEpEeHUH, OOOCHOBBIBATH BHIOOp crmocoba HM3MEpeHHs, aJeKBaTHOIO
ITOCTaBJIEHHOM 3aJ1a4e, IPOBOINUTH OLIEHKY JOCTOBEPHOCTH IOJIYYEHHBIX PE3YyJIbTATOB;

BOCIPUHUMATh HH(pOpMannio (U3MUECKOTO COAEPKAHUS B HAy4HO-TIOMYJIIPHOM JIUTEpaType M CPeaCcTBax
MaccoBOi MH(pOpPMAaLNU, KPUTUYECKH OIIEHUBATh MOJyYEeHHYIO0 HH(OpMAINIO, aHATM3UPYS €€ COAep KaHue U
JaHHbIe 00 MCTOUHUKE MH(DOpMaIuy;

co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS O (PU3NYECKHX SBICHUSAX Ha OCHOBE HECKOJIBKUX
MCTOYHUKOB MH(POPMAIMH, COMPOBOXKIATh BBICTYIIJICHHE MPE3eHTAIlel, yYUThIBass OCOOCHHOCTH ayAUTOPHH
CBEPCTHHKOB.

Mexannuyeckue siBJIeHUS

Yuamuiics HAy4YuTCS:

pacro3HaBaTh MEXaHUYECKUE SBJICHUS M OOBSCHITH HA OCHOBE MMEIOIIUXCSI 3HAHUH OCHOBHBIE CBOMCTBA WIIN
YCIOBUS TNPOTEKAaHMS JTUX SBICHUN: PAaBHOMEPHOE W HEPABHOMEPHOE JBH)KEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBUKEHHS, WHEPIHUs, B3aUMOJICHCTBHE TeEJ, IMepelada JaBJICHUS TBEPJbIMUA TEJIaMH,
KUJIKOCTSIMHU M Ta3amH, arMoc(epHoe maBieHHE, TUTABaHUE TeEJ, PABHOBECHE TBEPJBIX TeJ, WMEIOIINX
3aKPEIUICHHYIO OCh BPAILICHHUS;

OMKCHIBAaTh M3yYCHHBIC CBOMCTBA TEJ M MEXAaHWYECKUE SIBJICHUS, MUCIOJIb3Ys (PU3NUECKHE BEIUYUHBI: MYTh,
CKOpPOCTbh, Macca Teja, IMIIOTHOCTh BEIIeCTBa, CHila (CUjla TSDKECTH, CHIIa YIPYTOCTH, CHJIA TPSHUS ), TaBlICHUE,
KHHETUYEeCKasi HEPTHsi, MOTCHIIMATbHASI SHEPTUsl, MeXaHN4eckass paboTa, MexaHmueckas MOmHOCTh, KIIJ]



IIPU COBEPIICHUU PadOThI C UCMOJIH30BAHUEM MPOCTOTO0 MEXAaHU3MA, IPU OMUCAHHM MPAaBUIHLHO TPAKTOBATh
(¢u3NUYeCKUil CMBICT UCHOJIB3YyEMbIX BEJTMUMH, UX 0003HAYCHUSI U €IWHUIIBI U3MEPEHUs, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3UYECKYIO BEIWYHHY C JPYTUMHU BETUYMHAMH, BBIUUCIATH 3HAUEHUE (PU3HUECKON
BEJIMYUHBI;

aHaAJIM3UPOBATh CBOMCTBA TE€J, MEXaHUYECKHE SIBJICHUS U MPOLIECCHI, UCIIONIb3Ys (PU3NUYECKHE 3aKOHBI: 3aKOH
COXPAaHEHHUS DSHEPIrUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPHUHIMII CYHEPIO3ULIUU CUI  (HAXOXKICHHE
paBHOJIEHCTBYIOIIEH CHIibl), 3aK0oH ['yka, 3akoH Ilackans, 3akoH ApxuMe/a; pu STOM pa3inyaTh CIOBECHYIO
(bOopMyIIHPOBKY 3aKOHA U €r0 MAaTEeMAaTUYECKOE BhIPAKEHUE;

peliars 3ajayd, HCMoib3ys ¢uznyeckue 3akoHbl (3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u
(dbopMyIibl, CBsI3bIBaIOIINE (PU3MUECKHE BETUYUHBI (ITyTh, CKOPOCTh, Macca Tela, IUIOTHOCTh BEUIECTBa, CUIIA,
JaBJIeHHEe, MeXaHudeckas pabora, Mexanuueckas wmoiHocTb, KIIJ| mpocroro mexanusma, cujia TpPEHHS
CKOJIbJKEHUS, KOA(PUIIMEHT TpEeHUs): Ha OCHOBE aHalIM3a YCJOBHs 3aJaud 3alKChbIBaTh KPAaTKOE YCJIOBHE,
BBIIETISATH (PU3MUECKHE BEIUYUHBL, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJIs €€ PelIeHHs], TPOBOJUTH PACUETHI
Y OLEHUBATh PEATHHOCTH MOTYYCHHOTO 3HAUYCHHS (PU3NYECKON BEIMUHUHBI.

Yuamuiics MOJIYYMT BO3SMOKHOCTb HAYIYUTHCS

WCIIOJIb30BaTh 3HAHUS O MEXaHMUYECKHUX SIBJICHUSAX B MOBCEIHEBHOM >KM3HU NJIsi 0OECIIeYeHHsT 0€30MacHOCTH
npu oOpallleHuu ¢ MpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH, JJIi COXPAHEHUS 3J0POBbS M COOIIOACHUS
HOPM OKOJIOTHUECKOTO TIOBEIEHUS B OKpYXalollel cpeae; MNPUBOAUTHL MPUMEPHI MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUI O MEXaHUYECKUX SBICHUAX U (PU3MUECKUX 3aKOHAX;

pa3nuyarh TPAHUIBI TPUMEHUMOCTH (PH3UYECKHX 3aKOHOB, MOHMMATh OTPAaHUYCHHOCTH HCIIOIH30BAHUS
YaCTHBIX 3aKOHOB (3aKoH ['yka, Apxumena u zip.).

TenoBbie SABJICHUSA

Yuamuiics Hay4YnTCH:

pacro3HaBaTh TEIUJIOBBIC SIBJICHUS U OOBSACHATH Ha 0a3e MMEIONIUMXCS 3HAHUH OCHOBHBIE CBOMCTBA WJIH
yCIIOBUSI MPOTEKaHUsl ITUX sABIeHUN: Auddys3usi, u3MeHEeHHe o0beMa Tel MPU HarpeBaHUU (OXJIAXKIACHHUH),
0oJbIlas CXKUMAEMOCTh Ta30B, Majas C)KMUMaeMOCThb JKUAKOCTEH W TBEPIBIX TeN; TEIJIOBOE pPaBHOBECHE,
arperaTHble COCTOSIHUS BEILIECTBA;

aHAJIM3UPOBATh CBOICTBA TEJl, TEIUIOBBIE SBJICHHUS U MPOLIECCHI, UCIOIb3Yysl OCHOBHBIE MOJIOKEHUS aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS O CTPOCHHMH BEIIECTBA M 3aKOH COXPAaHEHUS SHEPTHH;

pa3nuyaTh OCHOBHBIC MPHU3HAKUA M3YyUYEHHBIX (DU3MUECKUX MOJETEH CTPOEHHS ra3oB, )KHIKOCTEH U TBEPABIX
Tem;

MIPUBOIUTH TPUMEPHI MPAKTUYECKOTO UCTIONB30BaHUS (PU3HMUECKUX 3HAHUHN O TETUIOBBIX SBICHHSIX.

Yuamuiica MOJIYYMT BO3MOKHOCTb HAYIUTHCHA

WCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSAX B TMOBCEIHEBHOM KU3HM JJIsi OOECTiedeHHUs] 0€3011acCHOCTH TPH
oOpartileHuu ¢ MpUOOpaMH U TEXHUYECKUMHU YCTPONUCTBAMHU, ISl COXPAHEHUS 370POBbS U COOTIOCHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKpPY>KaIOILEN Cpene;

pasnuyath TPAHUIBI MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, MOHMMATh OTPAHUYEHHOCTH HCIOIH30BAHUS
YaCTHBIX 3aKOHOB.

8 kiace
IIpenmeTrHsbie pe3yabTaThl

Yyammiicss HAyYUTCH:

cobmro1aTh MpaBmiia 0€30MacHOCTH M OXPaHBI TpyAa mpu paboTre ¢ y4eOHBIM U  J1IaOOPATOPHBIM
000pyI0BaHUEM;

MMOHUMATh CMBICT OCHOBHBIX (DU3MUECKUX TEPMUHOB: PU3NYECKOE TeNo, (hru3nuecKoe siBiIeHne, pu3ndeckas
BEJIMYMHA, €IUHULIBI U3MEPEHUS;

pacro3HaBaTh IpoOJIeMbl, KOTOPblE MOXKHO PELIMTh MPU MOMOIIM (PU3NYECKUX METOJIOB; aHAJIM3UPOBATh
OTJeJIbHBIE 3TAIlbl IPOBEICHHS UCCIIEIOBAaHUI U MHTEPIPETUPOBATh PE3YJIbTAThl HAOIIOICHUH U OIIBITOB;



CTaBUTH OIMBITHI 110 UCCICAOBAHUIO (PU3UUECKUX SBICHUN MU (PU3NIECKUX CBOMCTB Ten 0e3 MCIOIb30BaAHUS
NPSMBIX HM3MEPEHUM; Mpu 3TOM (GOPMYIUPOBAaTh MNpoOIeMy/3aady ydeOHOTO SKCIIEPUMEHTa; COOMpaTh
YCTaHOBKY U3 MPEAJI0KEHHOT0 000pYI0BaHMSI; IPOBOJUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI.

MMOHUMATH POJIb IKCIIEPUMEHTA B IOJyUYEHUH HAYYHON UH(OpMAIIHH;

MPOBOAUTHh TpSMbIE U3MEpeHHs (U3MUECKUX BEIMYMH: CHUJIa, TEMIepaTypa, BIAKHOCTh BO3IyXa,
HampspKeHUe, cuja TOKa, MPU 3TOM BHIOMpATh ONTHUMANbHBIM CIOCOO H3MEpeHUss M  HCIOJIb30BaTh
MPOCTEUIIINE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU.

MIPOBONTH UCCIIEAOBAHNE 3aBUCUMOCTEH (PU3UUECKIX BEMYMH C UCTIOIB30BAHUEM MPSIMBIX U3MEPEHUI: TIpH
3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJYYECHHOW 3aBUCUMOCTU (PUINYECKUX
BEJIMYMH B BUJIE TaOIHII U TpaUKOB, JeaTh BBIBOBI [0 PE3yJIbTaTaM UCCIICIOBAHMUS;

MPOBOANTh KOCBEHHBIC W3MEpPEeHHUS (U3MUECKUX BEIUYHMH: TPHU BBIMOJTHCHUM W3MEPEHUN CcoOuparth
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIOKEHHON WHCTPYKIUWHU, BBIYUCIATH 3HAUEHHUE BEIMYUHBI U
aHAJIM3UPOBATH MOTYYCHHbBIE PE3YIbTAThl C YUETOM 33/1aHHON TOYHOCTH U3MEPEHU;

aHAJIM3UPOBATh CUTYAllMU MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSIBICHUE U3YUYECHHBIX
(U3HYECKUX SIBJICHUN WM 3aKOHOMEPHOCTEH U MPUMEHSTh UMCIOIIUECS 3HAHUS /ISl UX O0BICHEHUS;
MMOHUMATh MPUHIUIBI JIEHCTBUS MalIUH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, YCIIOBUS HUX 0€30MacHOTO
WCIOJIb30BaHUs B TTOBCEIHEBHOM JKU3HH,

WCIIOJIb30BATh MPH BBITIOJHEHUH YUYCOHBIX 33]1a4 HAYYHO-TIOMYJISIPHYIO JINTEPATYPY O (GU3UYECKUX SBIICHUSX,
CIIPaBOYHBIE MaTepPUAIIBI, pecypchl IHTEpHET.

Yyamuiicst MOJy4UT BO3MOKHOCTh HAYYUTBCSH:

OCO3HaBaTh IIEHHOCTb HAyYHBIX MWCCIEJOBaHUM, pONb (GU3MKK B PACHIMPEHUU IIpPEACTaBICHUN 00
OKpY’KaloIIeM MHUpE U €€ BKJIaJl B YIy4lleHHe KauecTBa )KU3HHU;

WCTOJIB30BATh NPUEMBI MOCTPOCHHS (PH3MUECKUX MOJENeH, MOUCKa M (OPMYIHPOBKH JIOKA3aTEIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUUYECKUX BBIBOJOB HA OCHOBE SMIUPUYECKH YCTAaHOBJICHHBIX (PaKTOB;
CpaBHUBATh TOYHOCTb U3MEPEHUS (PU3MUYECKUX BEJIMYUH 10 BEJIMYMHE UX OTHOCUTEIBHOM MOIPEIIHOCTU MPH
IIPOBEICHUU MPSAMBIX U3MEPEHMUI;

CaMOCTOSITEIbHO ~IPOBOAMTH KOCBEHHBbIE H3MEPEHUS U  HUCCIEeNOBaHUS (U3MUECKMX BEIUYMH C
HCIOJIb30BAHUEM PA3IMYHBIX CIIOCOOOB M3MEPEHUsT (PU3UUECKUX BEIMYMH, BRIOUPATh CPENICTBA U3MEPEHUS C
y4eTOM HEOOXOJMMOW TOYHOCTH H3MEpEeHHH, OOOCHOBBIBaTH BHIOOp croco0a H3MEpEeHHs, aJeKBaTHOIO
MIOCTaBJIEHHOM 3a/1a4e, IPOBOAUTH OLIEHKY JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB;

BOCIIPUHMMATh MH(POpMAIUIO (PU3NYECKOTO COZAEp:KaHUS B HAYyYHO HOIYJSPHOHM JMTepaType U CpeicTBax
MaccoBOW MH(POpPMaIH, KPUTHYECKH OL[EHUBATh MOJIYYEHHYI0 HHQOPMAIIUIO, aHATU3UPYS €€ COJIepKaHue U
JaHHbIE 00 UCTOYHUKE UHPOPMAIIHH;

co3J1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOILIECHNS O (PU3NYECKUX SIBIEHUSX Ha OCHOBE HECKOJIBKHX
HMCTOYHUKOB MH(POpPMAIMH, CONIPOBOXKAATh BBICTYIIJICHHE MTPE3EHTAMEN, YUUTbIBass OCOOCHHOCTH ayAUTOpUN
CBEPCTHHKOB.

TenjoBble ABJIEHUSA

Yyammics HAyYuTCs:

pacrno3HaBaTh TEIUIOBBIE SIBJICHHUS M OOBSACHATh Ha 0aze MMEIOIIMXCS 3HAHWNW OCHOBHBIE CBOMCTBA WM
YCIOBUSL NPOTEKAaHUs OTUX SBJICHUH: TEIUIOBOE PpAaBHOBECUE, WCIIAPEHHUE, KOHJEHCAIUs, IUIABJICHHUE,
KpUCTAJUIN3aIs], KUTIEHNE, BIXHOCTh BO3/1yXa, pa3IMUHbIe CIOCOOBI Teryonepeaadu (TerionpoBOJHOCTb,
KOHBEKIIMSI, U3TyUeHHE), arperaTHble COCTOSHUS BELIECTBA, MOTJIONIEHUE SHEPTUU NPU UCTIAPEHUU JKUJKOCTH
U BbIJIEJICHHE €€ TPU KOHACHCALlUY Napa, 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHUS;

OIMCHIBAaTh M3yUYEHHBIE CBOICTBA T€J U TEIUIOBHIEC SIBICHUS, UCTIOIb3YS GU3NYECKUE BEIUYUHBI: KOJIHMUYECTBO
TEIUIOThI, BHYTPEHHSS OHHEpPrus, TeMIleparypa, yJeibHas TEMJOEMKOCTh BEIIECTBA, yJelbHas TeIoTa
IUIaBJICHUA, YJellbHas TeIIoTa MapooOpa3oBaHMsl, yJelbHas TEIUIOTa CropaHHsl TOIUIMBA, Kod(dUIIMEHT
MIOJIE3HOTO JIEHCTBHUS TEIUIOBOTO JABHUTaTeNsl; MpU OMHCAHUM TMPABUIBHO TPAKTOBAaTh (U3UYECKUN CMBICI
UCHOJIb3YEMBIX BEJIWYMH, UX OOO3HAYEHUsS U EAUHULBI M3MEPEHMs, HAaXOAUTh (POPMYJIbl, CBSA3bIBAIOILUE
TaHHYIO (PM3HUYECKYIO BEJTMUMHY C IPYTHMHU BEIMUMHAMHE, BEIUUCIIATE 3HaUeHUE (PU3MUYECKON BEIMUHHEI,



aHAJIM3UPOBATH CBOMCTBA TEJ, TEIIOBBIC SIBJCHUS U IIPOLIECCHI, UCIOJIb3YsI OCHOBHBIE MMOJ0KEHUS aTOMHO-
MOJIEKYJISIPHOTO YYEHHS O CTPOSHHUH BEILIECTBA U 3aKOH COXPAaHEHUS YHEPTHH;

pa3nuyaTh OCHOBHBIC IPU3HAKU H3YyUYEHHBIX (PU3UIECKUX MOJICICH CTPOSHUS Ta30B, JKUIKOCTEH U TBEPABIX
TeJT;

MIPUBOJIUTH IPUMEPHI MPAKTUYECKOTO UCTIOIb30BaHUS (PU3MUECKUX 3HAHUN O TEIIOBBIX SIBICHUSX;

peliaTh 3a/a4u, UCIOJIb3Ysl 3aKOH COXPAHCHHS SHEPTUU B TEIUIOBBIX Ipoleccax U (OPMYIIBI, CBSI3bIBAIOIINE
¢bu3nyeckrue BeTUYMHBI (KOJIMYECTBO TEIJIOTHI, TEMIIEpaTypa, yAelbHas TEIJI0EMKOCTh BELIECTBA, YEIbHAs
TEIUIOTa IUIaBJICHUS, YJElbHasg TeIUIoTa MapooO0pa3oBaHMs, YyAeIbHAs TEIUIOTa CropaHus TOIUIMBA,
KO3 (ULIMEHT MOJIE3HOTO JIeHCTBUS TEIJIOBOTO JABUTaTesl): HA OCHOBE aHallM3a yCIOBHS 3a/layMl 3alKChIBaTh
KpaTKO€ yCIIOBHE, BBIACIATH (PU3MUECKUE BETUYHMHBI, 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE ISl €€ pelleHus,
MIPOBOJIMTH PACUEThI U OIICHUBATH PEAIbHOCTh IMOJIYYCHHOTO 3HAYCHHS (PU3NIECKON BETHUNHBI.

Yuamuiics MOJIYYMT BO3MOKHOCTb HAYIYUTHCS

HCIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSX B IOBCEIHEBHOM KHM3HM JUIsl oOecriedeHus: 6e3011acCHOCTH MpH
oOpamieHnu ¢ mpubopamMy U TEXHUYECKHMHU YCTPOMCTBaMU, I COXPAaHEHHS 3/I0POBbSI U COOJIOACHUS HOPM
9KOJIOTUYECKOI0 IIOBEACHUS B OKPYXKAIOLIEH Cpele; MPHUBOAUTH IIPUMEPHI 3KOJIOIMYECKUX IOCIEIACTBUI
paboThI IBUTATENEH BHYTPEHHETO CTOPAHUS, TEIUIOBBIX M THIPOAIICKTPOCTAHIIHIH;

pa3nuyaTth  IpaHULBl  NPUMEHUMOCTH  (U3MYECKUX  3aKOHOB, IIOHMMAaTh  BCEOOWIMI  Xapakrtep
(byHIAMEHTAIBHBIX (U3MYECKUX 3aKOHOB (3aKOH COXPAHEHHUS HHEPTUU B TEIUIOBBIX IPOLECCAX) U
OrPaHUYCHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

HaXOJUTh aJIeKBAaTHYIO NMpPEIOKEHHOM 3ajaue (PU3MYECKYyI0 MOJENb, pa3peliaTs npodsieMy Kak Ha OCHOBE
MMEIOIIMXCA 3HAHUM O TEIUIOBBIX SIBJICHMSX C HCIIOJIB30BAHMEM MATEMATHYECKOrO ammnapara, Tak W Ipu
ITIOMOIIA METOJIOB OLICHKH.

3J1eKTpnqec1me U MAarHuTHbIC SIBJICHUSA

Yyamuiicss Hay4YuTCA:

pacro3HaBaTh 3JEKTPOMAarHUTHBIE IBJICHUS U OOBSCHATH HA OCHOBE UMEIOIIMXCS 3HAHUH OCHOBHBIE CBOWCTBA
HJIN YCJIOBHUSA MMPOTCKAHUA OTUX SIBIICHUH: QJICKTpHU3alus T, B3aI/IM0I[CI\/JICTBI/IC 3apsAa0B, BJIGKTpI/I‘IeCKI/If/'I TOK U
€ro JIelcTBus (TEII0BOE, XUMUUECKOE, MarHUTHOE), B3aUMO/ICMCTBUE MarHUTOB, JIEUCTBHE MAarHUTHOTO TTOJISI
Ha IIPOBOJIHUK C TOKOM, IPSIMOJIMHENHOE pacpOCTPAHEHNE CBETA, OTPAKEHHUE U ITPEIOMIICHUE CBETA.
COCTaBJIATh CXEMBI MNIEKTPUUYECKUX LENEN C MOCIEN0BATENbHBIM U NTapAJJIEIbHBIM COEIMHEHNUEM DJIEMEHTOB,
pasnuyas yCJIOBHbIE OOO3HAYEHMsI AJIEMEHTOB AJIEKTPUYECKUX IeNel (MCTOUYHUK TOKa, KII0Y, PE3UCTOp,
peocTar, JJaMIo4Ka, aMIepMeTp, BOIBTMETP).

HCIOJIb30BATh ONITUYECKUE CXEMBI JIS1 TOCTPOCHUSI M300paKEHUH B TNIOCKOM 3epKajie M COOMpAroIIe JIMH3E.
OIMCHIBATh M3YYECHHBIE CBOMCTBA TeEJI, UCIOB3Ys (PU3NUYECKHE BEIUYHHBI: AIEKTPUUECKHUI 3apsij, cujla ToKa,
IEKTPUUECKOE HAIPSIKEHHE, IEKTPUUECKOE CONPOTUBIICHHE, YAEIbHOE COIPOTHBIIEHUE BEILECTBa, paboTa
ANEKTPUYECKOTO M0JI, MOUTHOCTh TOKA, (POKYCHOE PAcCTOSHUE M ONTHYECKas CHJIa JIMH3BI, MPU ONUCAHUU
BCPHO TPAKTOBATH (1)I/ISI/I‘I€CKI/II\/'I CMBICJI HUCIIOJIB3YCMbBIX BCIIUYWH, UX 0003HaYeHHsT U CAVMHUIBI U3MCPCHUS,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIIUE TaHHYIO (U3NYECKYIO BEIMYMHY C IPYTUMHU BEIMYMHAMHU.

aHAIM3UPOBATh IPOLECCHI, MCIOJB3Ysl (PU3UUECKUE 3aKOHBI: 3aKOH COXPAHEHUs JIIEKTPUUYECKOIrO 3apsja,
3akoH Oma Ui yuyacTka Lenu, 3akoH JDkoyinsa-JIeHna, 3aKkoH NPsIMOJMHENMHOIO paclIpOCTpPaHEHHUs CBETA,
3aKOH OTpa)KE€HHsI CBETA, 3aKOH MPEIIOMJICHHSI CBETA; IIPU 3TOM Pa3jinyaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA
U €70 MaTeMaTU4YECKOE BBIPAKEHUE.

MIPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCTIONB30BaHUS (PU3MUECKUX 3HAHUM O 3JIEKTPOMArHUTHBIX SBJICHUSAX
pelarh 3aj1a4yM, UChoiib3ys (usnueckue 3akoHbl (3akoH Oma I yyacTka 1enu, 3akoH J[xoyns- Jlenna,
3aKOH TNPSMOJIMHEHHOIO PacIpOCTPAHEHUs CBETA, 3aKOH OTPa)KEHUs CBETA, 3aKOH IPEJIOMJICHUS CBETa) U
bopMmyIbl, cBsA3bIBaOIIME (U3NYECKHE BETMUMHBI (CHJIA TOKA, JEKTPUUYECKOE HAIPSDKEHUE, JIEKTPUUECKOe
COIIPOTHBIIEHUE, YJAEIbHOE CONPOTHUBIEHHE BELIECTBA, PAabOTa 3IIEKTPUUYECKOrO IOJIs, MOLIHOCTh TOKA,
(OKyCHOE pacCTOSHUE M ONTHYECKas CHJIA JIMH3bI, (POPMYJIBl pacueTa 31eKTPUYECKOr0 CONPOTUBICHUS NPH
[I0CJIEI0BATENbHOM U MapajlyIeIbHOM COEJMHEHNH MPOBOAHMUKOB): HA OCHOBE aHAJIN3a YCIOBUS 3a1a4K



3aMMCchIBaTh KPATKOE YCIOBHE, BHIICIATh (PU3NYECKUE BEIMUMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE TS €€
peleHHsI, TPOBOIUTH PacyeThl U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHHs (pru3nyeckon

BCJIIMYUHBI.

Yyamuiicst OJy4YHT BO3MOKHOCTh HAYYHThCH:

UCTOJb30BAaTh 3HAHUS 00 OHIEKTPOMArHUTHBIX SIBICHUSX B IIOBCEJHEBHOM KH3HH s oOecredeHus
0€30MMacHOCTH MPU O0palleHUH ¢ TPUOOPaMU U TEXHUYECKHUMH YCTPONCTBAMHU, JUIsl COXPAHEHUS 370POBbS U
COOJIOZICHHUSI HOPM DKOJIOTUYECKOTO TMOBEACHHSI B OKpYXKaloUlel cpejae; MPUBOIUTH MPUMEPHI BIHUSHUS
3JEKTPOMArHUTHBIX U31yYEHUN HA KUBBIE OPTaHU3MBI;

paznuyarth  TPaHULBl  OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB, TIOHMMAaTh  BCEOOIIMH  XapakTep
(yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHEHHS 3JICKTPUUECKOTO 3apsiia) U OrPaHHYEHHOCTh MCIIOIb30BAHHSA
YaCTHBIX 3aKOHOB (3akoH OMma JuIsl yyacTka 1enu, 3akoH J[xoymnsa-Jlenua u ap.);

UCIOJb30BAaTh NPUEMBl MOCTPOCHHA (PU3MYECKHX Mojeneid, moucka W (OpMyIUPOBKU JOKA3aTEIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BBHIBOJIOB HA OCHOBE SMITMPUYECKH YCTAHOBJICHHBIX (PAKTOB.

9 kiacce
IIpeameTHbIe pe3yabTaThI

BbInyCKHUK HAYYHTCH:

coOmogaTh TpaBwia OE30MaCHOCTH M OXpaHbl TpyAa Mpu padoTe ¢ y4eOHBIM U J1a0OpaTOPHBIM
000pyI0BaHUEM;

MMOHUMATh CMBICII OCHOBHBIX (DM3WYECKHX TEPMHUHOB: (H3UUECKOE TeJO, (hu3ndecKoe sBICHUE, (hu3ndecKas
BEJIMYMHA, CIUHUIIBI H3MEPEHHSI,

paciio3sHaBaTb HpO6JIeMI)I, KOTOPBIC MOKHO PCHIUTL IIPH IMOMOLIU (1)I/I3I/I‘-IGCKI/IX MCTOJOB; aHAJIU3UPOBATH
OTJEJIbHBIC 3TAIbl IPOBEIICHHS UCCIICIOBAHUI U UHTEPIIPETHPOBATH PE3YJIbTaThl HAOJIOICHHI U OIBITOB;
CTAaBUTH OIIBITHI 11O UCCJICAOBAHUIO (1)I/I3I/IT-I€CKI/IX SIBJICHUU WA (I)I/I3I/I‘-ICCKI/IX CBOICTB Tell 663 HUCIIOJIB30BAaHUA
NpSIMBIX HM3MEPEHUi; Mpu 3TOM (OPMYJIHpPOBAaTh NpoOIeMy/3aady ydeOHOTO SKCIEPUMEHTa; COOUpaTh
YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHUS; IPOBOJAUTH OIBIT ¥ (POPMYIUPOBATH BBHIBOIBI.

MTOHUMATh POJIb IKCIIEPUMEHTA B OJyUYEHUU HAYYHOH HH(OpMAaIIHH;

MPOBOJIUTH TPSAMBIE U3MEPEHUs] (PU3MUECKUX BEIWYWH: BpEMs, PacCTOsTHHUE, Macca Tella, o0beM, Cuia,
TeMIieparypa, arMocepHoe JaBieHre, BIAXKHOCTh BO3lyXa, HANPsDKEHUE, CHIIa TOKa, paJualuoHHbIN (HoH (C
WCIOJIb30BaHUEM JIO3MMETpa); MPHU ATOM BHIOMpATh ONTHUMAIBHBIM CIIOCOO HM3MEpPEHUs U HCIOJIb30BaTh
MIPOCTEHNIIINE METO/IbI OIIEHKH MOTPEITHOCTEH U3MEPEHHIA.

MIPOBOANTH MCCIEAOBAHNE 3aBUCUMOCTEN (PU3NYECKHUX BETUYHH C UCTIOIB30BAHUEM MPSIMBIX U3MEPEHHIl: TIpU
9TOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (UKCHPOBATH PE3YJbTAThl TMOJYYEHHOW 3aBHCHUMOCTH (DU3UUECKUX
BCJIIMYNH B BUJC Ta6J'II/III u Fpa(l)I/IKOB, ACJIaTh BBIBOALI 110 PE3yJIbTaTaM MCCICAOBAHMA,

MPOBOANTh KOCBEHHBIE U3MEpeHHs] (U3MUECKUX BEIWYHH: MpPH BHINOJHEHHH UW3MEpPEHU colOuparth
OKCIICPUMCHTAJIBHYIO YCTaHOBKY, CIICAYA HpeI[J'IO)KeHHOI\/'I HHCTPYKIMH, BBIYUCIIATH 3HAYCHUC BCIMYWHBI U
aHAIIM3UPOBATH MOTYYCHHBIE PE3YIbTATHI C YUETOM 33/IaHHON TOYHOCTH U3MEPEHU;

AHAJIIM3UPOBATh CUTYyallUH IMPAKTUKO-OPUCHTHPOBAHHOT'O XapaKTEpa, Y3HABATh B HUX IMPOABJICHUEC N3YYCHHBIX
(bU3MYECKUX SIBICHUN WM 3aKOHOMEPHOCTEH U MIPUMEHSITh UMEIOIIUECS 3HAHUS ISl UX O0BICHEHUS;
MOHUMATh TMPUHITUIBI IEHCTBUS MAaINH, MPUOOPOB M TEXHUYECKUX YCTPONCTB, YCIOBHUS WX 0€30MacHOTO
WCIOJIb30BaHUs B TTIOBCETHEBHOM JKU3HH,

MCIOJIb30BaTh MPH BBHIMOTHEHUHN YUYEOHBIX 3a/1a4 HAYYHO-TIOMYJISPHYIO JIUTEPATYPy O (PU3UUECKUX SIBICHUSX,
CIpaBOYHBIE MaTEpHaIIbI, pecypcsl IHTepHET.

BLI]’[yCKHI/IK MOJYYIMT BO3MOKHOCTDb HAYIMTBHCHA:

OCO3HAaBaTh IICHHOCTh HAYYHBIX HCCICIOBAHHWHA, pONb (PU3UKK B PACIIMPEHUU TPEACTABICHUN 00
OKPY’KalOIlleM MHUPE U €€ BKJIA]l B YIyUIICHHE KaUeCTBA )KU3HU;

WCIIOIB30BaTh MPUEMBI TIOCTPOCHUS (PU3UUECKUX MOJIENEH, MoucKa U (POpMYITUPOBKH JOKA3aTEILCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BBHIBOJIOB HA OCHOBE SMITUPUYECKH YCTAHOBICHHBIX (PAKTOB;
CpaBHHMBATh TOUHOCTb U3MEPEHUS PU3NYECKUX BETUUYHMH MO BEJIMUYMHE UX OTHOCUTEILHOM MOTPEeIIHOCTH ITPU
MIPOBEJICHUH MPSAMBIX U3MEPEHHIA;



CaAMOCTOATECIIBHO IMPOBOAUTD KOCBCHHBIC N3MCPCHUA u HUCCIICA0OBAHUA (bI/I3I/I‘IeCKI/IX BCIIMYNH C
WCTIOJIb30BAHUEM PA3IMYHBIX CIIOCOOOB M3MEPEHUsT (PU3NUECKUX BEITHYMH, BEIOUPATh CPEICTBA U3MEPEHUS C
Y4EeTOM HEOOXOJIMMOW TOYHOCTH H3MEpPEHUH, 0OOCHOBBIBATH BBHIOOp cCrmocoOa WM3MEpPEHHUs, aJCKBATHOTO
MOCTaBJICHHOMW 3aj1aue, MPOBOIUTH OIICHKY JOCTOBEPHOCTH MOJTYUYCHHBIX PE3yJIbTaTOB;

BOCIIPUHUMATh MH(POPMALUIO (PU3NYECKOTO COJCpPKAHUS B HAYYHO MOIYJISIPHOM JIUTEpAaType M CPelCTBax
MaccoBOW WH(POPMAIINU, KPUTHYECKH OIICHUBATh MOJYYCHHYIO HH()OPMAIINIO, aHATU3UPYS €€ COIepIKaHue U
JaHHbIe 00 UCTOUYHUKE MH(POpMaIU;

co3llaBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIC COOOIIEHHSI O (PU3UYCCKHX SBJICHUSAX Ha OCHOBE HECKOJIBKUX
MCTOYHHUKOB MH(OPMAINH, COTPOBOXKAATH BHICTYIUICHUE MPE3CHTALIUEH, YIUTHIBast 0COOCHHOCTH ayIUTOPHH
CBEPCTHHKOB.

Mexanuyeckue siBJICHUSI
BbINyCKHUK HAYYUTCS:

pacro3HaBaTh MEXaHUYECKHE SIBICHUS U OOBSICHATH Ha OCHOBE MMEIOIIUXCS 3HAHUN OCHOBHBIE CBOWCTBA WIIN
YCIIOBUSL TPOTEKaHWs JTHX SBJICHHUN: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE IBUXKCHHE,
OTHOCHUTEJIBHOCTh MEXAHWYECKOI'O JIBUXKEHHUS, CBOOOJHOE IaJeHHe Tel, PABHOMEPHOE JBUXKEHUE II0
OKPY’KHOCTH, PEaKTUBHOE JIBI)KEHUE, KosleOaTelbHOE IBUKEHUE, PE30HAHC, BOJIHOBOE JIBUKEHUE (3BYK);
OIMCHIBATh U3YUYECHHBIE CBOMCTBA TeNl U MEXaHUUYECKUE SBJICHUS, UCIOJb3Ys (PU3MUYECKHE BEJIUYMUHBI: MYTh,
HepeMeIIeHne, CKOPOCTh, YCKOpPEHHe, Mepuoj| oOpalieHus, cuwia (CHia TSXKECTH, CHiIa YINPYTOCTH, CHia
TPEHMsI), UMITYJIbC TeJla, KWHETUYECKasl dHEprus, NOTEHLUalIbHasl 3HEPIUs, aMIUIMTY/Aa, NEPUOJ U 4acToTa
Kosie0aHUH, JUIMHA BOJHBI U CKOPOCTh €€ pAacHpOCTPaHEHUs; NpPH OMNMCAHUM IPABUIBHO TPAKTOBATh
¢bu3n4eckuit CMbICI UCHOJIb3YEMbIX BEJIMUUH, UX 0003HAYCHMS M €AMHUIBI U3MEPEHHs], HAXOIUTh (OPMYJIbI,
CBSI3bIBAIOIIUE TAaHHYIO (PU3UYECKYIO BEIMUYUHY C JPYT'MMHU BEIWYMHAMH, BBIYHCIATH 3HaUeHUE (U3UUECKOM
BEJIMYMHBI;

aHAJM3UPOBATh CBOMCTBA TEJ, MEXaHUYECKUE SBJICHUS W MPOIECCHI, UCTIONB3Ys (PU3MUYECKHE 3aKOHBI: 3aKOH
COXPAHEHMs SHEPruM, 3aKOH BCEMHPHOTO TATOTEHMs, MPUHLUUI CYNEpHO3UIMU CUI (HAXOXKICHHUE
paBHOzelcTBYo1IEH cuibl), I, I u 11l 3akonsl HploTOHA, 3aKOH COXpaHEHUsl UMITYJIbCa, 3aKOH ['yKa; mpu 3ToM
pas3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €70 MaTEMAaTUUECKOE BBIPAXKECHUE;

pasnuyaTh OCHOBHBIE MPHU3HAKU W3YYEHHBIX (DU3MUECKMX MOJeNel: MaTepuajbHas TOYKa, MHEpLUAIbHAs
CHUCTEMA OTCUETA;

pemaTh 33a4M, UCIOJb3Ys (PU3NUECKUE 3aKOHBI (3aKOH COXPAaHEHUs SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHHUS,
npuniun cynepnosuuuu cui, I, I u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHMsI MMITyJbca, 3aKOH ['yka) u
¢dopMynbl, CBs3bIBarOIIME (PU3MUECKUE BENUYMHBI (IyTh, CKOPOCTh, YCKOpPEHHE, CHJIa, UMIYJbC Tena,
KMHETUYECKasi YHEPrusl, HOTEHIUAIbHAs SHEPT U, aMIUIUTY/a, IEPUOJ U YacTOTa KojeOaHuH, AJIMHA BOJIHbBI U
CKOpPOCTb €€ PpacIpOCTPAHEHUs): Ha OCHOBE aHalu3a YCIOBHsA 3aJaud 3alUChIBaTh KPAaTKOE YCIOBHE,
BBIIETIATh (PU3NUECKHE BEIMUYUHBL, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE Ul €€ PELICHUs, TPOBOAUTH PaCcUETh
U OLIEHHBAThH PEAILHOCTD MOJIyYEHHOTO 3HAaUeHUsI (PU3NUECKON BEITMUUHBI.

BLIHyCKHI/IK MOJYYIMUT BO3MOKHOCTDb HAYUUTHCH:

MCIOJIb30BaTh 3HAHMSI O MEXaHMUYECKUX SIBJICHUSX B MOBCEIHEBHOM >KM3HH AJIs oOecreyeHus] 6e301MacHOCTH
npu oOpalieHu ¢ NpubOpaMu U TEXHUYECKMMHU YCTPOWCTBAMM, JUIS COXPAHEHHUS 3/10pOBbSI U COOJIIOICHHS
HOPM DJKOJIOTHYECKOTO IIOBEAEHUs B OKPYXKAWOIIEH cpele; IPUBOAUTH IPUMEPBI MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3UYECKUX 3HAHUM O MEXaHMYECKHX SBJICHUAX U (U3MUECKUX 3aKOHAaxX; IpPHUMEpPHI
UCIOJIb30BaHUS BO30OHOBISIEMBIX HCTOYHUKOB JHEPrHH; ODKOJOTUYECKUX TIOCIEICTBUN HCCIIEIOBAHUS
KOCMHMYECKOTO MPOCTPAHCTB;

pas3nuyaTth  IPAaHULBl  NPUMEHUMOCTH  (U3WYECKUX  3aKOHOB, TIIOHUMaTh  BCeOOHIMI  XapakTep
(yHIaMEHTANbHBIX 3aKOHOB (3aKOH COXPAaHEHHUsS MEXaHHUYECKON HHEepruM, 3aKOH COXPAHEHUS HMITYJbCa,
3aKOH BCEMHUPHOIO TATOTEHUS) U OTPAaHMYEHHOCTb HMCII0JIb30BAHUS YaCTHBIX 3aKOHOB (3aKkoH ['yka u 1ip.);
HaXOJUTh aJ€KBATHYIO MPEMJIOKEHHOMN 3a/ade (GU3NuecKyro MoJelb, pa3peuarsb npolieMy Kak Ha OCHOBE
MMEIOIINXCA 3HAHUM IO MEXaHUKE C HCIIOIb30BAHMEM MATEMATHYECKOrO anmnapara, Tak W IpH IOMOIIU
METO/I0B OLIEHKH.

3J1eKTpnqecm1e N MAarHuTHbIC SIBJICHUSA



BbINYyCKHUK HAYYUTCS:

pacro3HaBaTh JEKTPOMAarHUTHBIE SIBJICHUS U OOBSCHATh HA OCHOBE MMEIOLINXCS 3HAaHUH OCHOBHBIE CBOWCTBA
WM YCJIOBHS MPOTEKAHMSI 3TUX SIBJICHMN: 2JIEKTPU3ALMs TeJl, B3AUMOAECUCTBHE 3apsIi0B, JIEKTPUUECKUM TOK U
ero JeicTBusa (TEmIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aUMOJEHCTBUE MArHUTOB, 3JEKTPOMAarHUTHas
MHIYKIYS, AEHCTBAE MArHUTHOIO IOJIS HA MPOBOJHHUK C TOKOM M Ha ABIKYILYIOCS 3apsDKCHHYIO YAacTHILY,
JNEUCTBUE DIJIEKTPUYECKOrO IOJS Ha 3apsKEHHYIO 4YacTHUIly, DJIEKTPOMATHUTHBIE BOJIHBI, IPSIMOJIMHEHHOE
pacIpoCTpaHEHHUE CBETA, OTPAXKECHHUE U IIPEJIOMIICHUE CBETA, IUCIIEPCHS CBETA.

OIMCHIBATh M3YyYEHHBIC CBOWCTBA TEN U AJIEKTPOMArHUTHBIC SBJICHUS, UCIONB3Ys (DU3UYECKHE BEITMYMHBL:
CKOPOCTb JJICKTPOMATrHUTHBIX BOJIH, [UIMHA BOJHBI M YacTOTa CBETA; NPU ONMCAHMHM BEPHO TPAaKTOBAThb
(bu3NYeCKUi CMBICT UCTIOIB3YEMBIX BEJIHMYUH, X 0003HAUECHUS U CIUHHIIBI U3MEPEHUS; HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU.

aHAJIM3UPOBATh CBOICTBA TeJl, JEKTPOMArHUTHBIC SIBICHUS M INPOLIECCHI, UCHOJb3Ys (PU3MUECKUE 3aKOHBI:
3aKOH COXPAHEHHUS OJJIEKTPUYECKOrO 3apsiia, 3aKOH MPSMOJIMHEHHOIO paclHpOCTPAHEHUs CBETa, 3aKOH
OTPa)KEHHSI CBETA, 3aKOH MPEJIOMIICHUS CBETA; MPU ATOM PA3IUYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €T0
MaTEMaTHYECKOE BBIPAXKEHHUE.

MIPUBOIUTH TIPUMEPHI MPAKTUIECKOTO MCTIONIE30BAHUS (PH3HMUYECKUX 3HAHHM O AIEKTPOMArHUTHBIX SBICHUIX
pelarh 3a1a4yM, UCHOJIb3ys (PU3MUECKHUE 3aKOHBI (3aKOH IMPSMOJIMHEHHOrO paclpoCTPaHEHHUsS! CBETA, 3aKOH
OTpaKEHHSI CBETA, 3aKOH IPEJIOMIICHHS CBETa) U (hOPMYJIbI, CBA3BIBAIOIINE (PU3UUYECKHIE BETUYUHBI (CKOPOCTh
JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U YAaCTOTA CBETA,): HA OCHOBE aHAJIM3a YCJIOBUS 3a/laud 3alMChIBATh
KpaTKoe yCIIOBHE, BBIIEIATh (PU3MUECKUE BEITMYMHBI, 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE JUIS €€ pEIIeHHUS,
IIPOBOJIUTH PacyeThl U OLIEHUBATh PEAIbHOCTh IOJIyY€HHOI'0 3HAaUeHUs! (PU3UUECKON BETMYUHBI.

BblﬂyCKHI/IK MOJIYIUT BO3MOKHOCTH HAYYUTHLCSH:

HCIOJIb30BaTh 3HAaHUS OO0 JJIEKTPOMArHUTHBIX SBJICHUSX B IIOBCEAHEBHOW >KM3HU JUIsl 00€CHEeYEeHUs
0€30MacHOCTH NpU OOpAIIeHUU C MPUOOpPaMH U TEXHHUYECKHUMH yCTPOHCTBAMH, JUISI COXPAHEHUS 310POBBS U
COOJIFOJICHUSI HOPM HKOJIOTUYECKOTO MOBEJEHHSI B OKPYXKAIOMIeH cpesie; MPUBOIUTH IMPHUMEPHI BIUSHHS
JIEKTPOMAarHUTHBIX U31yYEHUH Ha )KUBBIE OPIraHU3MBIL;

pazauyaTth  TPAaHULBI  OPUMEHUMOCTH  (U3MYECKHMX  3aKOHOB, TIOHMMaThb  BCEOOIIMN  XapakTep
(GyHIaMeHTalIbHbIX 3aKOHOB (3aKOH COXPaHEHHUs 3JEKTPUUECKOro 3apsaa) U OrpaHMYEHHOCTh UCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

UCMOJb30BAaTh NPUEMBl MOCTPOCHMS (PU3MUYECKHX Mojenel, moucka U (OpMyIUPOBKU JOKA3aTENIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUUECKUX BBIBOJOB HA OCHOBE SMIUPUYECKH YCTAaHOBJICHHBIX (PaKTOB;
HaXOJIUTh AJIeKBAaTHYIO MpPEIJIOKEHHON 3amaue (pu3nyecKyto MoJelnb, pa3pelats npodieMy Kak Ha OCHOBE
UMEIOIINXCs 3HAaHUH 00 AJIEKTPOMAarHUTHBIX SBJICHUSAX C HCIOJIb30BAaHHMEM MAaTeMaTHUECKOTO anmapara, Tak 1
IIPY TOMOIIM METO/IOB OLIEHKH.

KBanrtoBble SABJICHUSA

BbINyCKHHUK HAYYHMTCA:

pacrno3HaBaTh KBAaHTOBBIE SIBJICHHUS U OOBSCHATH HAa OCHOBE MMEIOIIUXCS 3HAHWM OCHOBHBIE CBOMCTBA WIIU
YCIIOBUSL TPOTEKAHUSI 3TUX SBJIEHUI: €CTeCTBEHHAs M MCKYCCTBEHHAs pPaJUOAKTUBHOCTb, O-, - H Y-
W3JIy4eHUs, BOBHUKHOBEHUE JIMHEMYATOr0 CIIEKTPa U3JIYyUSHHS aTOMA;

OIHCHIBATh U3YUYCHHBIE KBAHTOBBIC SBJICHUS, UCTIONB3Ys (PHU3UUECKIE BEIMYMHBI: MAaCCOBOE UMCIIO, 3apsSI0BOE
4HCII0, IEPHUO]] MOTypacnaga, SHeprus GOTOHOB; MPHU ONMUCAHUU NMPABUIBHO TPAKTOBATh (GU3NYECKUN CMBICI
WCTIONB3YEMBIX BEIMYMH, X OOO3HAYEHUS W EAUHHUIIBI M3MEPEHUS, HAaXOIUTh (OPMYIIBI, CBSI3BIBAIOIINE
JTAaHHYI0 (PU3UYECKYIO BETUUNHY C IPYTUMHU BETMYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3MUECKON BEIMUNHBI;
aHAJIM3UPOBATh KBAHTOBbIE SIBJICHUS, MCHOJB3YyS (PU3NYECKHE 3aKOHbI M TOCTYJAaThbl: 3aKOH COXPAaHEHUS
SHEPTUH, 3aKOH COXPAHEHMS MIEKTPUUIECKOTO 3apsi/ia, 3aKOH COXPAHEHUs MAacCOBOI0 4HCIIa, 3aKOHOMEPHOCTH
W3ITyYeHHUs U TIOTJIONICHHs CBETa aTOMOM, MPHU 3TOM pPa3InyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €ro
MaTeMaTUYECKOE BbIPAKEHUE;

paznnyaTh OCHOBHBIE IPU3HAKH IJIAaHETAPHON MOJIEIHN aTOMa, HYKJIIOHHOM MOJIENIM aTOMHOTO $]1pa;

MIPUBOJIUTH MIPUMEPHI MPOSBIEHUS B MIPUPOJIEC U MPAKTUUECKOTO MCIOIb30BaHUS PAAMOAKTUBHOCTH, SACPHBIX
Y TEPMOSIIEPHBIX PEaKIIHii, CIIEKTPATILHOTO aHaIN3a.



BBI]’[yCKHI/IK MOJYYIMT BO3MOKHOCTb HAYYUTHCH:

HCIOJIb30BaTh MOJYYEHHbIEC 3HAHUS B TOBCETHEBHOM KU3HU MPU OOpalIeHUH ¢ MPUOOpaMH U TEXHUUYECKUMHU
yCTPOMCTBAMH (CUETYMK HOHU3UPYIOIIUX YACTHUIl, O3UMETP), JUISI COXPAHECHUS 3JIOPOBBS M COOIIOICHUS
HOPM 3KOJIOTHYECKOTO MOBEICHHS B OKPYXKAIOILIEH CpeJIe;

COOTHOCHUTB HEPTHUIO CBSI3H aTOMHBIX sijiep € 1e(heKTOM MAaCChI;

MPUBOJUTH IMPUMEPHI BIMSAHUSA PATUOAKTUBHBIX HM3JIyYEHHH Ha JKMBBIE OPraHU3Mbl; [MOHUMATh MPUHIIMII
JEUCTBHUS IO3UMETPA U PA3INYATH YCIOBUS €r0 UCIOJIb30BAHUS;

MMOHUMATh SKOJIOTHYECKHUE MPOOIeMbl, BOSHUKAIOLIUE MPU UCIOIb30BAaHUU AaTOMHBIX AJIEKTPOCTAHLIUMN, U MTYTH
pelIeHus ITUX MPOoOIieM, MePCHEKTUBbBI HCIIOIb30BAHMS YIIPABIIIEMOT0 TEPMOSIIEPHOTO CHHTE3A.

9J1eMeHTbI ACTPOHOMMUH

BbINyCKHUK HAY4YHUTCS:

yKa3bIBaTh Ha3BaHMs IutaHeT COJIHEYHOM CHCTEMBI, pa3jinyaTh OCHOBHBIC MPU3HAKKA CYTOYHOTO BpAllCHHS
3Be3HOro Heba, nBrxkeHwus JIynsl, CoHIA ¥ IIJTAHET OTHOCUTEIIBHO 3BE3I;
MOHUMATh PA3TUYMS MEXK 1Y TETMOIEHTPUUYECKON U T€OLIEHTPUYECKON CUCTEMaMu MUPa;

BLIlIyCKHI/IR MOJIYIUT BO3MOKHOCTH HAYYUTbLCH

yKa3bIBaTh OOIME CBOMCTBA M OTINYMS IJIAHET 3€MHOM IPYIIIbl U IUIAHET TMIraHTOB; MajbIX Tesl CoHeuHOH
CHCTEMBI ¥ OOJIBIINX IJIAHET; MOJIb30BaTHCS KApTOW 3B€3THOT0 HeOa P HAOIIIOJCHUSX 3BE3JHOTO Hea;

pasznuyaTh OCHOBHBIE XapaKTEPUCTHUKU 3Be3] (pa3Mep, IBET, TEMIIEpaTypa) COOTHOCUTH LIBET 3BE3JIbI C €€
TEeMIIEpaTypou;

Ppas3iiniaThb TrUIOTE3bI O IIPOUCXOKIACHUN CoIHEYHOM CUCTEMEI.

Coaep:xkanue yueOHOro nmpeaMera

PaGouas mporpamma o ¢usuke B 7-9 kiaccax paccuutana Ha 242 gaca. B Tom uucie B 7, 8 knaccax 70 yueOHbIX

gacoB U B 9 kiacce 102 y4eOHBIX yacoB u3 pacyera 3 ydeOHBIX 4aca B HEACIIO.

dusuka v pusHUecKre METOIBI H3YYEHUS IPUPOJIBI

dwusuka — Hayka o npupoje. Habmonenue un onmcanue Gundeckux spieHui. 3mepenue Gu3nvyecKix BEITHYHH.

MG)KI[YHapOI[HaH cucreMa CIAMHMUII. HayLIHLII\/’I METOJ ITO3HAaHMA. HayKa U TCXHHKA.
ﬂeMOHcmpaquu u onvimol.
Ha6J’IIOI[eHI/I$I (I)I/I3I/ILIGCKI/IX SIBIICHUI: CBO6OI[HOI"O nmaaCHus TCII, KoJIeOaHMI MasiTHUKA, IIPUTAKCHUS CTAJIbHOTO HIapa

MAarHUTOM, CBEYEHUS HUTH DJECKTPUYECKOW JIaMIIbl, 3JEKTPUYECKOM HUCKpbl. M3mepenue paccrosiHuii. 3mepenue

BPEMEHU MEXYy yIapamu myJibca

Jlabopamopuwvie pabomvi

1.
2.

«OnpeﬂeneHI/Ie LCHBI ACJTICHUA MCH3YPKIN).
«I/I3MepeHne pasMEpOB MAJIbIX TCID».

Mexannueckue sBieHusg. Knnematuka

Mexannueckoe aBrxenue. Tpaekropus. [lyte — ckanspHas BennunHa. CKOpOCTh — BEKTOpHas BeIW4YuHA. Moayib

BEKTOpa ckKopocTu. PaBHOMepHOe mnpsmonuHelHoe BWKeHHe. OTHOCUTENHHOCTh MEXaHUYECKOTO JBUKCHUSI.

I'padviku 3aBUCHMOCTH MYTH U MOJYJSL CKOPOCTU OT BPEMEHH ABMKEHHUS. YCKOpEHHE — BEKTOpHAas BEJMYHMHA.

PaBHOyCKOpeHHOE TTPSAMOJIMHEHOE IBIKEHHE. [ padKu 3aBUCUIMOCTH TIYTH M MOJIYJIsI CKOPOCTH PaBHOYCKOPEHHOTO

NPSMOJUHENHOIO  JBWKEHUS OT BPEMEHM  JIBWJKEHUsA. PaBHOMEpHOE  JBMXKEHME IO  OKPY)KHOCTH.
IleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

,ZZeMOHcmpauuu u onvlmol.

1.

a s wd

6.

PaBHOMEpHOE NPSAMONMHENHOE JBUKECHHE.

3aBUCUMOCTh TPACKTOPHUH JIBH)KEHUS TeJa OT BBIOOpA TeJla OTCYETA.
CB0OOIHOE TaieHNE TEI.

PaBHOYCKOpEHHOE MPSAMOIMHENHOE IBUKEHHUE.

PaBHOMeEpHOE ABUKEHHE 110 OKPYKHOCTH.

N3mepenune ckopocTy paBHOMEPHOT'O IBUKEHUSI.

Jlabopamopuwsie pabomoi

1.

«MccnenoBanue paBHOYCKOPEHHOTO JBMKEHUSI 0€3 HauaaIbHOU CKOPOCTH»



2.

«3mepenne yckopeHusi CBOOOIHOTO MaJCHUS»

3. «/3mepeHue NEHTPOCTPEMHUTEITHHOTO YCKOPSHHUS.
Jlnnamuka
Nuepuus. MueptHocts Ten. IlepBoiid 3akoH HeroTona. BzaummopeiictBue Tten. Macca — cKalsipHas BEJIWYMHA.

[InoTHOCTB BeniecTBa. Cuiia — BEKTOpHAs BeanyrMHa. BTopoii 3akoH

Herotona. Tperuii 3akon Herorona. [IBuxenue u cuibl. Cuna ynpyroctu. Cuna tpenusa. Cuna TsSKECTH. 3aKOH

BceMupHoro Tiarotenus. LlenTp tsokectu. [aBnenune. AtmocdepHoe naBneHue. 3akoH [lackams. 3akoH Apxumena.

VYcaoBue miaBaHus Te. Y CJIOBUS paBHOBECHUS TBEPAOTO TCIIA.

ﬂeMOHcmpaL;uu Uu onvlmoi.
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SIBiieHME HHEPLIUH.

CpaBHeHHUE Macc TeJ ¢ IOMOIIBIO0 PABHOIIIIEYHNX BECOB.

CpaBHeHHE Macc ABYX TeJ 10 UX YCKOPEHUSM IIPU B3aUMOJIEHCTBUY.
W3mepenue cuitel o feopMannu MpyKUHBL

Tpernii 3akoH HeroTOHA.

CBolicTBa CUJIbI TPEHUS.

CnosxeHue cui.

SIBneHNME HEBECOMOCTH.

PaBHOBecue Tena, UMEIIIEro OCh BPALLEHUS.

. bapomerp.

. Onpit ¢ mapom Ilackans.

. 'mapaBnnueckuil npecc.

. OneITHI € BeiepkoM Apxumena.

. I3MepeHne MI0THOCTH KHUJIKOCTH.

. MccrnenoBanye 3aBUCUMOCTH YJUIMHEHNUS CTaJIbHOU NPY>KUHBI OT IIPUII0KEHHON CHJIBIL.
. Ciio’xeHue cui1, HalpaBJICHHbBIX BJOJIb OJHOM MIPSIMOM.

. CnoxeHue cui1, HarpaBJIEHHbBIX O] YTJIOM.

. I3MepeHns cui B3aMMOJIEHCTBHS IBYX TEJ.

. 3mepenune arMoc(epHOro JaBiaeHus.

20.

Haxoxnaenue LHEHTpA TAKECTHU IIJIOCKOTO TCJIa.

Jlabopamopuwvie pabomoi:

1.
2
3.
4.
5

6.
7.

<<I/13MepeHHe MAacCChI T€Jia Ha pbIYa’XHBIX BECaX>»

«M3mepenune oobeMa Tenay

«OmnpeneneHue MIOTHOCTU TBEPAOTO TEIA»

«I"pagyrpoBaHue Npy>KMHbI 1 U3MEPEHUE CHII ATUHAMOMETPOM

«BpIsiIcCHEHNE 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT IIJIOIIA U COPUKOCHOBEHHUSI TEJ U MPUKUMAIOILEH
CHIIBDY.

«3mepenne apXumMea0BOM CHUITbDY

«M3ydenue ycnoBHii IiaBaHus T

3aKOHBI COXpaHCHHS UMITYIbCa U MEXaHUYSCKON SHEpIruu. MeXaHndecKue

KoJIc0aHUSA M BOJTHBI

Nmnynbe. 3akoH coxpaHeHusl umiyibca. PeaktuBHoe aBmxenune. Kunerndeckas sneprus. Padora. [loteHunanbHas

sHeprus. MomHocTh. 3aK0H coXpaHeHHs] MexaHuueckoil snepruu. [Ipocteie mexanuszmbl. Koadduunent noaeznoro

neiicteust (KII/I). Bo3oOHOBisieMble UCTOUHUKHM SHEpruu. Mexannyeckue kojeOanusa. Pezonanc. MexaHuueckue

BOJIHBL. 3BYyK. Mcronbp3oBaHne KojeOaHU B TEXHUKE.

ﬂeMOHcmpauuu u onvlmul.

1.
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PeakTuBHOE IBMKEHHE MOJIEIIN PAKETHI.

[IpocThie MEXaHU3MBEI.

HabOmroaenne konedanuii Tell.

Habmroienne MexaHMueCcKHX BOJIH.

OMBIT ¢ AICKTPHYECKUM 3BOHKOM, TIOMEIIICHHBIM IT0JT KOJIOKOJI BAKYYMHOTO HAcoca.
W3ydeHue CTOJIKHOBEHHUS TEII.



7. VI3amepeHue KUHETUYECKOM SHEPTUH IO AJIMHE TOPMO3HOTO MY TH.

8. H3mepeHue noTeHIIMATBLHON SHEPTHHU TENa.

9. H3mepeHne NOTEHIMATILHON SHEPTHH YIIPYTOH 1ehopMaIiuy mpy>KuHBI.

10. UccnenoBanust mpeBpalieHUii MEXaHUYECKOW SHEPTUU
Jlabopamopmvie pabomvi:

1. «MccnenoBanue yciaoBUil paBHOBECHUS pblUaray.

2. «Bpruncnenue KI1/] HakTOHHO TUIOCKOCTHY

3. «HccnenoBanue 3aBUCUMOCTH TIEPUOJIA U YACTOTHI CBOOOTHBIX KOJIeOaHM MAaTeMAaTHYECKOTO MasiTHUKA OT

€ro JUIMHbDY

Bo3moxHbIe 00bEeKTHI SKCKYPCHIL: 1IeX 3aB0OJIa, MEJIbHUIIA, CTPOUTEIbHAS IIONIA KA.
CrpoeHue u CBOMCTBA BELIECTBA

Crpoenne BemiectBa. OTMbITHL, IOKa3bIBAIOIIME AaTOMHOE CTPOCHHE BEIIEeCTBA. 1eIIoOBOE JIBUKEHHE U
B3aMIMO/ICHCTBIE YaCTHII BEIIECTBA. ArperaTHbIe COCTOSTHUS BemecTBa. CBONCTBA Ta30B, KHUIAKOCTEH M TBEPABIX TEJ.
Jlemoncmpayuu.
1. JInuddy3us B pacTBOpax u razax, B BOJe.
Moenb XaoTH9eCKOT0 IBIYKEHUSI MOJICKYJI B rase.
Mopenb 6pOyHOBCKOTO ABHKEHHSL.
CuerieHue TBepbIX TeIl.
[ToBpIlIeHNE TaBIEHUS BO3IyXa [TPH HATPEBAHUU.
JlemoHCTpamus 00pa3oB KPUCTAIUIMICCKHUX Tell.
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JleMoHCTpanys MoJienel CTpPOSHHs KPUCTAIUINYECKUX Tell.
8. JlemoHCTpamus paciinpeHus TBEPIOTO TeJa MPH HarpeBaHUH.
Jlabopamopnuie pabomvi u onvimul:
1. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUIJI MOJIEKYJIIPHOTO IPUTSKEHMUS.
2. HccrnenoBanue 3aBUCHMOCTH 00beMa rasa OT IaBJICHHUS P IIOCTOSIHHOW TeMIeparype.
3. BrIpammBaHue KpUCTAIIIOB OBAPEHHON COJIU MITH caxapa.
TennoBele ABICHUA

TennoBoe paBHoBecue. Temneparypa. Buyrpennsis sueprus. Pabota u teruonepenaya. Buabt
terionepenadn. Konudectso temnotsl. Mcnapenue n konnencanus. Kunenne. BiaxHocTts Bo3ayxa. [1nasnenue u
KpUCTaJIIN3als. 3aKOH COXPaHEHUs SJHEPTHH B TEIUIOBBIX Mpolieccax.
[IpeoOpa3zoBanust sHepruu B TemuoBbiX MammuHax. KIIJ TemnoBoi MammMHbBL. DKOJOTMUYECKHE HPOOIEeMbI
TEIUIO3HEPTETUKH.
Llemoncmpayuu u onvimoi:
1. TlpuHummn necTBHUsS TEPMOMETpA.
TennonpoBoIHOCTE pa3IMYHBIX MATEPHUATIOB.
KonBekuus B )KUAKOCTSIX U Ta3ax.
Tennonepenaya myTeM U3TyYEHUS.
SIBnenue ncnapeHus.
ITocTosiHCTBO TEMIIEpaTypbl KUIIEHUS XKUIKOCTH IIPHU IOCTOSIHHOM JIaBJICHUU.
ITonmxeHne TemMnepaTypbl KUIIEHUS KUIAKOCTHU IIPU IOHUKEHUH JABIICHHUS.
HabmtoneHne KoHieHcaluy MapoB BOJbI HA CTAKAHE CO JIbIOM.
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Habmronenue naMeHeHni BHyTpEHHEN SHEPTHH Tella B pe3yJIbTaTe TeIuIonepeiaui U padoThl BHEITHUX CHIL.
10 N3mepenue ynenbHON TEMI0ThI TUIaBIEHUS JIbJIa.
11. UccnenoBanue mpoliecca UCIapeHusl.
12. UccnenoBaHue TEIUIOBBIX CBOWCTB apaduHa
Jlabopamopusie pabomvi:
1. «MccnenoBanue N3MEHEHUS CO BpEMEHEM TeMIIEPaTyPhl OCTHIBAIOIIEH BOIBDY
2. «CpaBHEHHUE KOJMYECTB TEIIOTHI PU CMEIIMBAHUH BOJIbI pa3HON TEMIIEpPaTypPh»
3. «M3mepeHue yaenpHON TETIOEMKOCTH TBEPOTO TEIa»
4. «M3mepeHne BIAXKHOCTH BO3IYXa».



Bo3MoskHBIE 00BEKTHI SKCKYPCUI: XOJIOIMIBHOE NPEANPUATHE, HCCIeI0BaTENbCKast 1a00paTopys U 1iexa o
BBIpAIMBAHUIO KPUCTAIIJIOB, HHKYOATOp.

OJIEKTPUYECKUE SIBJICHUS

OnexTpu3anus Tea. DIEKTpUdecKuil 3apsa. J(Ba BUJIa 2JIEKTPUUYECKUX 3apsA0B. 3aKOH COXPAHEHMsI dJIEKTPUUECKOTO
3apsga. Onektpuueckoe nose. Hanpsokenue. Konpencarop. Oseprust asekrpudeckoro mnois. IloctosHHbIN
anekTpuyeckuil Tok. Cuna Toka. DJNEKTPUYECKOE CONPOTHUBIICHHE. OJEKTpUUYECKOe HampspkeHue. IIpoBonHuKH,
IUSJICKTPUKA M TOJYNPOBOAHUKU. 3akoH Oma Juis ydacTKa »dJeKTpuueckoil nenu. Pabota W MOUIHOCTH
ekTpudeckoro Toka. 3akoH JDkoyns—IJlenma. [lpaBuma Oe3omacHocTH TIpH  paboTe € HMCTOYHUKAMH

IIEKTPUYECKOTrO
TOKa.

Lemoncmpayuu u onvimol.

DneKTpu3anus Te.

JIBa posia 3JIEKTPUYECKUX 3apsi/IOB.

Y CTpoUCTBO U AEHCTBUE DIIEKTPOCKOIIA.

3aKOH COXPaHEHUS JIEKTPUUECKUX 3apsi/I0B.
[IpoBOAHMKY U U30JIATOPBI.
DJeKTpocTaTUUECKas: MHTyKIHSL.

YCeTpoiicTBO KOHIEHCATOPA.

DHeprust AIEKTPUUYECKOrO I0JIs1 KOHJEHCaTopa.
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M cTOYHMKY NOCTOSIHHOT'O TOKA.

[HEN
o

. I/ISMepeHI/Ie CHJIbI TOKa aMIICPMETPOM.

[N
[EEY

. I3MepeHune HanpsKeHUs: BOJIbTMETPOM.

[EEN
N

. PeoctaT 1 marazuH cOnpoTHUBIICHHIA.
. CBolicTBa OJYPOBOIHUKOB.
. OnbITHI IO HAOJIOICHUIO JIEKTPHU3ALIUHU TEJI IIPU COITPUKOCHOBEHHUHU.
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. HpOBOI[HI/IKI/I N JUDJICKTPHUKHU B DJICKTPHUICCKOM II0JIC.

[EEN
(2]

. I3roToBieHne 1 HCIBITAHNE TaJIbBAHMISCKOTO DJIEMCHTA.

[EEN
\‘

. I/ICCJ'IC)IOBaHI/Ie 3aBUCHUMOCTH CUJIbI TOKA B IPOBOAHUKE OT HAIIPSKCHHA.

[EEN
[o0]

. UccnenoBanne 3aBUCUMOCTH AJIEKTPHUYECKOTO COTPOTHBIICHUS IIPOBOJHUKA OT €TO JUTWHBI, TUTOTIA/IN
TIOTIEPEYHOT0 CEYCHHS U MaTepHaa.
19. N3yueHue nocie0BaTeIbHOTO COSMHEHHS TPOBOAHUKOB.
20. UzyueHne mapamienbHOro COeTMHEHUS TPOBOTHUKOB.
21. Uzy4enue pabOTHI MOTYTIPOBOHUKOBOTO JUOIA.
Jlabopamopusie pabomwi:
1. «CoOopka >7IeKTpUIeCKON 1EMH U U3MEPEHHUE CUITBI TOKA B €€ PA3JIMYHBIX yUaCTKaX»
2. «VI3mepeHue HAMIPSDKEHMSI HA PA3IMYHBIX yYACTKAX AIEKTPUIECKOM eTIH.»
3. «PerynupoBaHue CHIIbI TOKA PEOCTATOM»
4. «H3mepeHune COmpoTHBIICHUS MPOBOJHUKA IIPH TTIOMOIIM aMIIEpPMETPa M BOJILTMETPAy.
5. «M3MepeHue MOIIHOCTH B paOOTHI TOKA AIEKTPHUECKON JIAMITE)
6. «COopka 3IeKTpOMarHUTa U UCIIBITAHKUE €TO JICHCTBU.
7. «/3ydeHue >eKTPUUECKOTO JIBUTATENSI TOCTOSHHOTO TOKay.
MarHuTHbIC SBJICHHS

IlocTtossHHBIE MarHuTHL. B3anmMoneiicTBMe MarHuToB. MarnutHoe moje. MarHuTHoe Ioiie Toka. [leiicTBue
MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM. DJIEKTPOIBUTATENb TOCTOSSHHOTO TOKA.
DJeKTpOMarHuTHas MHAYKIUA. DJIeKTporeneparop. Tpanchopmarop.
Jlemoncmpayuu u onvimol.
1. Omnwit Dpcrena.
MarauTHoe moJje TOKa.
JlelicTBME MarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM.
Y CTpoiCTBO AIEKTPOABUTATEIISA.

S A

DNEeKTpOMarHUTHASE MHIYKIHS.



6. Ilpasumo Jlenna.
7. YcTpolicTBO reHepaTopa OCTOSTHHOTO TOKA.
8. YcrpoiicTBO reneparopa nepeMeHHOro TOKa.
9. VYcrpoiictBo Tpanchopmaropa.
10. UccnenoBanue siBICHUSI MATHUTHOTO B3aUMOJICHCTBUS TEIL.
11. UccnenoBanue sBieHUs] HAMarHUYMBaHUS BELIECTBA.
12. UccnenoBanue 1eHCTBUS SJIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
13. N3yuenue neiCTBHUSI MAarHUTHOTO TIOJIS HA TPOBOIHUK C TOKOM.
14. N3y4enue npuHLUIA JEUCTBUS 3JEKTPOIBUTATEINSL.
15. N3yuenue paboThl 2JIEKTPOreHepaTopa NOCTOSTHHOTO TOKA.
16. [TonyuyeHue nepeMeHHOr 0 TOKa BPALIEHUEM KaTyIIKH B MATHUTHOM I10JI€.
Jlabopamopnvle pabomoi:
1. «M3yueHnue sBIEHUS 3IEKTPOMArHUTHON UHAYKLIUN»
B03MOKHBIN 00BEKT IKCKYPCHUH — HJIEKTPOCTAHLUS.
DNEeKTPOMarHUTHbIE KOJIeOaH!sl U BOJIHBI

DNeKTpOMarHuTHbIE KOJeOaHUs. DJIEKTPOMarHUTHBIE BOJIHBL. BiusHUE 37€KTPOMarHUTHBIX WU3JIyYEHUN Ha >KHUBbIE
opranusmsl. llpuHnunel panuocBsizu u TeneBujeHUss CBeT — D3JIEKTpOMarHuTHas BoJyiHA. [IpsMoisinHeliHOe
pacripoctpaHeHue cBera. OTpakeHue U nperoMicHue cera. [lnockoe 3epkano. JIna3sl. PoKycHOE paccTOsiHHE U
onTuyeckas cuia JuH3bl. Onrtudyeckue npudbopsl. [ucnepcus cera.
Lemoncmpayuu u onvimawi.:
1. CgoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.
[TpuHuumn neicTBust MUKpOo(OHa M TPOMKOTOBOPUTEIISL.
[IpuHIMIIBI pagOCBA3H.
[IpsimonmHENHOE pacpOCTPaHEHUE CBETA.
OTtpaxxenue cBera.
[Ipenomnenue ceera.
Xon tydeli B cobuparolei JTuH3e.
Xoz 1y4yen B pacCEeUBAIOLICH JIMH3E.
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[Tonydenne n3006pa>keHuil ¢ MOMOILIBIO JIUH3.

[EEN
o

. [IpuHITMT AeMCTBHS TPOEKIIMOHHOTO amnmnapara u ¢oToanmnapara.
. Mopens rnaza.

e
N

. Hducniepcus 6enoro ceera.

[EEN
w

. [lonmydenue Gesoro cBera Npu CI0KEHUH CBETa Pa3HBIX [[BETOB.

[EEN
SN

. HCCJ’IGHOB&HHG CBOMCTB SJICKTPOMArHMTHBIX BOJIH C ITIOMOIIBIO

N

. MOOWJILHOTO TeJedoHa.

[EEN
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. 3yuenue siBeHNs pacpOCTPAHEHUS CBETA.

[EEN
(2]

. UccnemoBanue 3aBUCUMOCTH yrijia OTpa)KCHHA CBETA OT yIJia IMaJICHUSA.

[EY
\‘

. I3y4yeHne cBONCTB H300pa)KEHUS B INIOCKOM 3epKaJie.

[N
[o0]

. I3mepenne oKkyCcHOTO pacCTOSTHUS COOMPAIOIIEH JTMH3BI.
19. HaGnroieHue SIBJIICHUS TUCTIEPCHU CBETA.
Jlabopamopuwvie pabomoi:
1. «IlomyueHue n300paKEHUS MIPHU TOMOIIH JIUH3BD)
Bo3MoxkHBIE OOBEKTHI OJKCKypcuid: TeneoHHas CTaHIUs, (QU3HOTepaneBTUYECKU KaOWHET MOJUKIMHUKH,
paJMOCTAHIIMS, TEICIICHTP, Tenerpad.
KBaHTOBEIC SIBICHUS

Crpoenue atoma. Ilnanerapnas monens aroma. KBantossle nocrynarsl bopa. JInneiuaTsie ciekTpel. ATOMHOE SIpO.
CocraB aTromMHOrO sipa. Snepusie cuibl. Jledext macc. DHeprus CBsi3U aTOMHBIX siiep. PaanoakTuBHOCTb. MeTo bl
perucTpanmy SACpHBIX H3IydeHud. SnepHele peakuuu. fnepHbiil peakrop. TepmosnepHble peakuuu. BiusHue
PallMOAKTUBHBIX U3JTyYCHUH HA >KUBbIE OPraHU3MBbl. DKOJOTMUYECKUE MTPOOIEMbI, BO3ZHUKAIOIINE NIPH UCIIOIb30BAHUU
aTOMHBIX

AIEKTPOCTAHIIUH.



Hemoncmpayuu u onvimoi:
1. HaGmronenue TpekoB anbda-yacTuil B kKamepe Bunbcona.
2. YCTpOWCTBO M MPUHIIMI ACHCTBUS CUSTYMKA HOHU3UPYIOIINUX YACTHII.
3. Josumerp.
4. VI3MepeHue 3JIeMEHTapHOTO AIEKTPUIECKOTO 3apsiia.
5. HaOnronenue TMHEWYATHIX CIIEKTPOB U3ITYUYEHUSL.
Jlabopamopnvle pabomyi:
1. «M3ydeHue nenenus siaep ypana no Gororpadusm TPEKOB»
2. «VI3yuyeHHe TPEKOB 3apsHKEHHBIX YaCTHI] IO TOTOBBIM (oTorpadusm»
CrpoeHnue u 3Bostonus BeenenHoi

['eonieHTpHUECKas U TEIUOLEHTPUYECKas: CUCTeMbl Mupa. Du3ndeckas npupoaa HebecHbIX Ten COMHEYHON CHUCTEMBI.
[Ipoucxoxnenne Conmueuynoit cuctembl. @usnueckas npupona Connua u 3Be3n. Ctpoenue Beenennoit. DBosonus
Bcenennoit.
Jlemoncmpayuu.

1. ActpoHoMuueckre HaOIIOICHUS.

2. 3HaKOMCTBO C CO3BE3IUSIMH U HAOIIOICHUE CYTOYHOTO BpAIllCHHUS 3BE3THOTO HEOA.

3. Habmonenue npmwxenus Jlynsl, ConHIla U MIaHET OTHOCUTENBLHO 3BE3/I.



dusuka. 7 kaacce (70 4, 2 4 B Hee110)

~ MUHWCTEPCTBO

TIPOCBEILEHUS
POCCHIICKOM
DEJIEPALIIN

TOUYKA \!pocm

No Ha3panue pa3aesa, TeMbl ypoka. KonnuecTH Jara Hcnonb3oBanue
ypoka o yacoB HA Ilo mnany| ¢akr |o0opynoBaHus neHTpa
U3y4eHue «Touxka pocra»
MaTepuaigd 707 |7
BBEJIEHUE 4
AV Uro usyvaer pusuka. Hekotopsie 1 Hudposas maboparopust
¢busnyeckue repmunbl. Habmonenus u neHTpa «Touka pocta»
OTIBITHI Jlunetika, 1eHTa
2\2 dusnyeckne BenmuunHbL. M3mepenne 1 MepHasi, U3MEPUTENbHBIN
¢busznueckux BenuynH. TOUHOCTD U WINHADP, TEPMOMETD,
MOTPEIIHOCTh U3MEPEHUN JaTYMK TEMIIEPaTyphl
3\3 Jlaboparophas padora Ne 1 1
«OmnpeneneHue 1EHBI 1eJICHUs
M3MEPUTENBHOTO Mpruoopa. JITiHbI,
o0BbeMa 1 TeMIepaTypsbl Tela»
vivi! ®du3nka U TEXHUKA 1
IMEPBOHAYAJIBHBIE CBEJIEHUS O 55
CTPOEHUMU BEIHIECTBA
5\5 Crpoenue BemecTBa. bpoyHoBckoe 1 KomrbroTep, Mukpockor
JIBIDKEHUE OMOJOTUYECKHA, Karlys
6\6 JlaboparopHas pabota Ne 2 1 MOJIOKa, pa30aBIEHHOTO
«OmnpeneneHue pa3MepoB MaJbIX TEI BOJIOM
7 JIBI>KEHUE MOJIEKYJT 1
8\8 B3aumonerictBue Monekyn 1
9\9 ArperaTHbl€ COCTOSIHUS 1
BemiecTBa.CBOMCTBA Ia30B,
KHUJIKOCTEH U TBEPJIBIX TEI
B3AUMOJEMCTBUE TEJI 22\22
10\10 | Mexanuueckoe 1
nBuxkeHne. PaBHoMepHOE U
HEpaBHOMEPHOE JIBUKEHUE.
11\11 | Ckopoctb.EaunuIiel CKOPOCTH. 1




12\12 | Pacyer myTHH BpEMEHHU IBHKCHHSI 1
13\13 | neprus 1
14\14 | BszaumoneicTBue Tel 1
15\15 | Macca Tena. EquHUIBI MacCHI. 1
W3mepenne macchl Tena Ha Becax
16\16 | JlaGopatophas paboTa Ne 3 1 25.10 Hab6op Tes pa3Hoii Macchl,
«M3MepeHre Macchl Teja Ha AJIEKTPOHHBIC BECHI
PBIYKHBIX BECax»
17\17 | TInOTHOCTH BellecTBa 1 26.10| 28.10 Ha6op ten pa3noii Macchl,
18\18 | Jlabopatopnas pabota Ne 4 1 28.10| 811 MEH3YypKa, 3JICKTPOHHBIC
«M3mepenne oObeMa Temnay. BECHI
JlaGopaTopHas pabota Ne 5
«OmnpejieneHue MIOTHOCTHA TBEPIOTO
TeIa
19\19 | Pacyer maccel 1 0ObeMa TejIa o €ro 1 9111111
IUIOTHOCTH
20\20 | Pemenuesanau «Pacyer macchel 1 1 11.11) 15.11
o0beMa Tela 1o ero MIOTHOCTH
21\21 | KonrponbHas paboral mo Temam 1 16.11) 18.11
«MexaHH4YeCKOe JIBUKCHUECY,
«Maccay, «I110THOCTB BeIecTBa
22\22 | Cuna 1 17.11) 22.11
23\23 | SIBnenue Tarorenus. Cuia TSHKECTH. 1 18.11} 25.11
Cuita TSDKECTH Ha JPYTuX IUIaHeTax
24\24 | Cuna ynpyroctu. 3akoH ['yka 1 24111 29.11 JInHAMOMET) C IPEAEIOM
25\25 | Bec rena. Equnauns! cuisl. CBA3b 1 25.11) 212 n3mepenus 5 H,
MEKTy CHIION TSDKECTH U Maccoi Tesa NpPYKUHBI Ha TJIAHIIETE,
Tpy3bl
maccoii mo 100 r
26\26 | Junamomerp JlaGoparopHas pabora 1 112 712
Neb6 «I'paynpoBanue npy>KUHBI U
W3MEPEHHUE CUIT THHAMOMETPOM).
27\27 | CiokeHue IBYX CUJI, HANIPABJICHHbIX 1 212 912
10 OZAHOU MPSIMOM.
PaBHOnelicTByOIIAs CHUIL
28\28 | Cuna tpenus. Tpenue mokos 1 712 14.12 JlepeBsiHHBIN OPYCOK,

Habop
rpy30B, MEXaHUYECKas




29\29 | Tpenwue B pupoe U 1 9.12]16.12 CKaMbsl, AMHAMOMETP
texHuke.JlaboparopHas
paborta Ne 7
«M3MepeHnue cuibl TpeHus ¢
MTOMOIIBIO JMHAMOMETPA»
30\30 | Pemenue 3agay o reMam «CHIIbl B 1 14.12] 20.12
MIPUPOJICH
31\31 | KonTponsHas pabora2 o temam «Bec 1 15.12| 23.12
Tenay, «['padudeckoe n300paxeHue
cuy, «Cunely, «PaBHOACHCTBYIOIIAS
CHID»
JABJEHUE TBEP/IbIX TEJI, 20\20
KUJIKOCTEHN U T'A30B
32\32 | Jasnenue. EnuHuiisl qaBieHust 1 16.12| 27.12
33\33 | CriocoObl yMECHBIICHHS U YBETHICHHUS 1 21.12 13.01
JIaBJICHHUS
34\34 | JlaBienue raza 1 23.12| 17.01 JlaTuyMK JaBiIcHUS,
35\35 | Ilepenaya qaBiaeHUs KUIKOCTSIMHA 1 1 28.12| 20.01 ITaTUB, pabodas
razamu. 3akoH Ilackais EMKOCTb, TpyOKa, THHEHKa
36\36 | JlaBieHME B KUIKOCTH M Ta3e. 1 12.01] 24.01
Pacuer naBieHus )KMIKOCTH Ha THO
U CTEHKH COCyJia
37\37 | Pewenue 3amau no teme «JlaBienue» 1 18.01] 27.01
38\38 | Coobmrarormuecs CoCyapl 1 19.02| 31.01
39\39 | Bec Bo3myxa. ATMOC(EepHOE AaBICHNE 1 2501 3.02
40M0 | Usmepenune aTMOC(HEPHOTO JABIICHUSI. 1 26.01| 7.02
OmnsiT Toppuuern
41\41 | Bapomerp- anepou. ATMOchepHOe 1 1.02 | 10.02
JABJICHHUE Ha Pa3JIMYHBIX BBICOTAX
42\42 | MaHoMeTpsI 1 2.02 | 14.02
43\43 | TlopuIHeBO# )KUAKOCTHBIM HACOC. 1 3.02 | 17.02
I'mppaBnuueckuit mpecc
44\44 | JleficTBHE )XUAKOCTH Y Ta3a Ha 1 8.02 | 21.02
MOTPYKEHHOE B HUX TEJIO0
45\45 | 3akoH Apxumena 1 10.02| 24.02 JlnHaMoOMeTp, ITaTHB
46\46 | JlaGoparopHas pabora Ne 1 16.02| 28.02 YHUBEPCATbHBIH, MEPHBIH
8«OmnpeneneHNeBITATKABAIONICH MWIMHAP (MEH3YpKa),
CHUJIbI, IEVCTBYIONIEH Ha rpy3
MOTPY>KEHHOEB KUIKOCTh TEJIO WTHHAPHYCCKUN 13
47\47 | IlnaBanwue Te 1 17.02| 3.03 CTalu, TPy3
IITAHIPUYCCKU T
13 ATFOMUHHAEBOTO
CIiaBa, HUTh




48\48 | Pemenwue 3a/1a4 1o TeMe 1 JluaaMmomeTp, MTaTUB
«OrnpeneneHue BHITAIKMBAIOLIEH YHHMBEPCAIIbHBIN, MEPHBIN
CHWJIBI, IEUCTBYIOIIECH Ha MOTPYKEHHOE MIAHIP (MEH3YPKa),
B KHUJIKOCTb TEJIO» rpy3
49\49 | JIaboparopHas padora Ne 9 1 MWTHHIPUICCKAN 13
«BbIsICHEHHE YCITOBUH IUIABAHUS TEa CTaJIu, IPy3
B KUJIKOCTH» WTAHIPUYECKU T
50\50 | ITnaBanue cyaoB. Bo3ayxoriaBanue 1 U3 aJIIOMUHHUEBOI'O
CILIaBa, HUTD,
MOBAapEHHAs COJIb,
MaJoyKa
JUIs IepeMEelINBaHNS
51\51 | KonrponbHas pabota3 o remam 1
«ApxumenoBa cuiay, «lnaBanue
Ten», «l1maBanue
cynoB. BoznyxoraBanue»
PABOTA U MOIIIHOCTb. JHEPI'US 13\13
52\52 | Mexauunueckas paborta. Equuunbn 1
paboThI
53\53 | MommHocTh. EquHUIBI MOIITHOCTH 1
54\54 | [IpocTbic MEXaHU3MBI. 1
Poruar. PaBHOBecue cuit Hapbryare
55\55 | MoMeHT CrTbI 1 Prryar c kpereHusMu
JUIS TPY30B, HAOOP TPy30B
no 100 r, iuHamomeTp
56\56 | Ppruaru B TeXHHKE, OBITY M IPHPOIC 1 Prruar ¢ xperneHusiMu
JlaboparopHast pabotaNel0 JUISL 'PY30B, HAOOP rpy30B
«BpIsICHEHHE YCI10BHSI PABHOBECHS o 100 r, nuaamomeTp
peIIaray
57\57 | Bioku. «30710TO€ MPaBHIIO» MEXAHUKH 1 [ToaBuXHBIN 1
HETOABYKHEIN OJIOKH,
HabOp rpy30B, HUTD,
JTMHAMOMETD, ITaTUB,
JIMHEWKa
58\58 | Pemenue 3amau o Teme «IIpocthie 1
MEXaHU3MBbD»
59\59 | Llentp TsDKECTH TENa 1
60\60 | YcnoBus paBHOBeECHS Tel 1 Peruar ¢ kperuieHusIMu
JUIS TPY30B, HAOOP TPy30B
o 100 r, anHaMOMeETp
61\61 | KoodduiumeHt mone3Horo aeicTsus 1 [lTarus, MexaHn4eckas

MEXaHH3MOB
JIaGopartophas pabota Ne

CKaMbsi, OPYCOK C
KPIOUYKOM, JINHEWKa,




11«Onpenenenune KI1J1 npu noxseme
TEJA 110 HAKJIOHHOW MIJIOCKOCTH

HabOop rpy30B,
JUHAMOMETP

62\62 | Dueprus. [ToTeHManbHAS U 1
KUHETHYECKAs SHEPTHUS

63\63 | IIpeBpalienue 0IHOrO BHIA 1
MEXaHWYECKOW SHEPTUU B IPYyTOU

64\64 | KonrponbHas padoTa Ne 4 o Temam 1
«Pabora. MontHOCTh. DHEPTHUS»

65-70\ | IOBTOPEHME (6 u). [ToBTOpenue 6\6

NPOHIEHHOI0 MaTepuaJa.




~ MWHMCTEPCTBO

OENEPAITUN

TIPOCBEILEHU
POCCHFCKOM

TOUKA \V POCTA
4
®dusuka. 8a (70 u, 2 4 B HexeITI0)
Ne Ha3panue pa3aeJia, TeMbl ypoka Kou-Bo Hara Hcnoab3oBanue
ypoKa 4acoB o mnany ®axT. | oGopynoBaHus
HA U3YyY. nentpa «Touka
marep. pocrtay
IMOBTOPEHUE 4/4
1. [lepBoHauaNbHBIE CBEICHUS O CTPOCHUU 1 [Mudposas
BeliecTBa. Bzaumoseiicteue Ten nabopaTopusi LIeHTpa
2. JlaBneHue TBepbIX TEJ, KUIKOCTEN 1 1 «Touka pocta»
ra3oB. PaboTa. MomHocTs. DHeprus.
3. [ToBropenue. Pemenue 3amay.
4. Bxonnas koHTpOspHAs paboTta 1
TEIIJIOBBIE AABJIEHUSA 22/22
5. TeruoBoe nBwxenue. Temmneparypa. 1 JlaGoparopHusbrit
BryTpeHHSIsI SHEpTHs. TEPMOMETP, TATIUK
6. CriocoObl N3MEHEHNS BHY TPEHHEH 1 TeMIepaTypbl
SHEPTUU TEIA. JeMoHcTpanus
«3menenune
BHYTpPEHHEH
SHEPTHUH Tella IPH
TPCHHUH U
yaape»: TaTaukKk
TEMITePATYPBbI, IBS
JTIOCKH, JTBE
CBUHIIOBBIC
TUTACTHHKH, MOJIOTOK
1. TerutonpoBonHOCTE. KOHBEKIMS. 1 JemoHcTpanus
Uznyyenue. «[lormomenne
8. IToBTOpenue. Pemenue 3anay. 1 CBETOBOU DHEPIUM»:
0. Oco0eHHOCTH pa3TUYHbIX CIOCOOOB 1 JiBa 1aT4YnKa
temonepenayu. [Ipumepst TeMIICpaTyphl,
TCIUIONEpeIaun B IPUPOJIC M TCXHHUKE. JlamIia,
TUCT Oenoit u
YEpHOI Oymarw,
CKOTY
10. | KommuectBo TEILIOTEL. Equnaunier 1
KOJIMYECTBA TETUTOTHI. Y nensHas
TEMI0EMKOCTb.
11. | KonnuectBO TEIUIOTHI. Enunnier 1
KOJIMYECTBA TETUIOTHI. VYaenvHas
TETIOEMKOCTb.
12. | Pacyér konm4ecTBa TEILUIOTHI, 1 JlaTumnk
HEOOXOIMMOTO /ISl HAaTPeBaHUS TeJa WIN TEMITePATYPHI,
BBIJICTIIEMOTO UM TIPH OXJIAXKICHUU. TEPMOMETD,

KaJIOpUMETD,




Jlaboparopnas padora Nel «CpaBHeHue
KOJIMYECTB TEIUIOTHI IIPU CMEIIMBAHUN
BOJIbl PA3HOH TEMIIEpATypPbD»

13.

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
SHEPruM B TEIUIOBBIX M MEXAHUYECKUX
IPOLIECCAX.

MEPHBIN [TUIUHIP
(MeH3ypKa),
nabopaTopHbIe
CTaKaHBI, ropsyas u
XOJIOJIHAs BOJIa

14.

JlabGopaTtopHnast pabota Ne2 «U3mepenue
YIIEJILHOM TEIUIOEMKOCTH TBEPAOTO TENIA)

Jatuuk
TEeMIIEpaTypsl,
TEPMOMETD,
KaJIOPUMETD,
ropsi4asi ¥ XoJIoAHas
BOJIa, MEPHBIN
LWIMHID, TPY3
LUJIUHIPUYECKUH C
KPIOYKOM, HUTb,
JIEKTPOHHBIE BECHI

15.

OHeprus TOIIUBA.

16.

YV nenbpHas TEIioTa CropaHusd

-

17.

ArperatHble COCTOSIHUS BELIECTBA.
IInaBneHue u OTBEpIEBAHUE
KpHUCTalIn4ecKkux Tei. I'padux
IUIABJIEHUS U OTBEPACBAHMSL.

®poHTanpHas
nmaboparopHas
pabora No 1.
«Ornpenenenue
yZ1eJIbHOM TEeTJIOThI
TUTABTICHUS JIbJIA»:
JaT4YUK
TEMITEPaTypHbI,
KaJIOPUMETP, COCYJL
C TAIOUINM JIbJIOM,
cocya

C BOJIOH,
AJIEKTPOHHBIE BECHI.
@poHTaANIBHAS
naboparopHas
pabota Ne 2.
«O06pazoBaHue
KPHCTAJLUIOBY:
MHKPOCKOII,
npodupka

C HACBIILICHHBIM
pacTBOpoM
TIBYXPOMOBOKHCIIOTO
aMMOHHS

18.

VY nenpbHas TEIUI0TA [JIABJICHUS.

19.

I/ICHapCHI/IC. ITornomenue OHCPIUU IIpu
HUCIIapCHUU KUAKOCTU U BBIACIICHUC e
IMpU KOHACHCAINU.

JleMoHcTpanus
«Hcnapenne
CIUPTa»: JaTYUK
TeMIIepaTyphbl,
npoOupKa, JINCTOUKU
OyMaru, pe3suHKH,
pa3HbIE CIIUPTHI

20.

BraxxaocTts Bo3myxa CriocoOsr
oTpesieNieHus BIAYKHOCTH BO3/IyXa.
Jlaboparopnas padota Ne3 «3mepenue
BIIQXKHOCTH BO3IyXa»

Jarunk
TEeMIIepaTyphbl,
TEPMOMETP, MapJis,
COCYJI C BOJIOU




21. | Kunienue. Y aenbHas TeIUIoTa 1 JlemoHcTpanms

napoo0Opa3oBaHus U KOHICHCAIHH. «Hcnapenne
CIUPTa»: JaTIYHK
TEMITEPaTypHbI,
poOupKa, TMCTOYKU
Oymaru, pe3uHKH,
pa3HbIC CIIUPTHI

22. | Pemenwue 3ama4q 1

23. | Paborara3a u napa npu pacIiiipeHHH. 1
JlBurarens BHYTPEHHETO CrOPaHUSI.

24. | Ilaposas Typouna. KI1] TeroBoro 1
JIBUTATEIIS.

25. | Pewenue 3amau. Iloaroroska K 1
KOHTPOJILHOH padoTe

26. | Kontponbnas pabora Nel «TerioBbie 1
SIBIICHUSDY

SJEKTPUYECKUE SABJIEHUS 27127

27. | DnekTpu3anus Tel MpH 1
CONPHUKOCHOBEHMHU. B3aumopeicTeue
3apspKEHHBIX Tel. Pabota Han
OIIMOKAMHU.

28. | DIEKTPOCKOIl. DIIEKTPHUECKOE TIOIC. 1

29. | JlemuMOCTb 3JEKTPUYECKOTO 3apsiza. 1
Crpoenue aToma.

30. | OOBsicHEHHE ANEKTPUICCKUX SBICHHA. 1

31. | IIpoBOIHUKH, TOIYTIPOBOTHUKH, U 1
HETPOBOIHHUKH AJICKTPHUECCTBA.

32. | Dnekrpuyeckuii TOK. ICTOUHUKH 1
IEKTPUIECKOTO TOKA.

Ypok u3ydeHust HOBOTO MaTepHara.

33. | DnekTpuueckas IeTb 1 €€ COCTaBHbIC 1
yacTd. [IpaBuia TeXHUKU 6€30MaCHOCTH
npu paboTe C ANMEKTPUUSCKUMHU TICTISIMU

34. | DneKkTpUUYECKHii TOK B MeTalIax. 1
JIerCTBHS JIEKTPUYECKOTO TOKA.

Hanpasnenue Toka.

35. | Cumna toka. EquHUIBI CUIIBI TOKA. 1 JlaTuuk TOKa,

36. | Ammepmerp. Mi3mMepeHue CHITBI TOKA. 1 amrepmerp
Jlaboparopnas pabota Ned «Coopka JBYXITPEIETbHBIM,
AIIEKTPUUYECKOM IIETI U U3MEPEHUE CUITBI WUCTOYHHK TTUTAHHUS,
TOKa B €¢ Pa3IUIHBIX yIaCTKAX» KOMILIIEKT IIPOBOJIOB,

PE3UCTOPBI, KITFOY

37. | Dnekrpuueckoe Hanpsokenue Exuauib: 1 Jarunk
HanpspkeHus. Bonetmetp. M3mepenne HAaIPSDKEHMS,
HAIPSDKCHUS. BOJIETMETP

JBYXITPEICITbHBIMH,

WCTOYHHUK TUTAHHUS,

KOMILIEKT ITPOBOJIOB,

PE3UCTOPBI, KITFOY
38. | Jlaboparopras padora Ne5 «M3mepenne 1 JlaTukK TOKa,

HaIpsKEHUS Ha PA3IMYHbIX YYacTKax
ANEKTPUYECKOMN LS

amrepMmerp
JBYXITPEIEIbHBIN,
VCTOYHUK TUTAHMS,




KOMIUIEKT ITPOBOJIOB,
PE3UCTOPBI, KIII0Y

39. | DileKTpUYecKoe COMPOTHUBIICHUE JlaTuuk ToKa,
MPOBOAHUKOB. EAMHUIIBI COMPOTUBICHHUS. JATYUK

40. | 3aBHCHMOCTD CHJIBI TOKA OT HAIIPSKCHUSL. HaIPsLKEHUS,
3akon OMa a1 yyacTKa Lenu. pe3ucTop, peocrar,

WUCTOYHUK THTAHUSA,
KOMIUIEKT IIPOBO/IOB,
KIIIOY
41. | Pacyer conpoTHBIECHUS IPOBOAHUKOB.
VY 1espHOE CONPOTUBIICHUE.

42. | Peocratsl. JlaboparopHas padora Ne6 JaTtuuk Toka,
«PerynupoBaHue CUJIbI TOKA PEOCTATOM» JATYHK

43. | Jlaboparopuas pa6ora Ne7«Omnpenenenue HaIPsDKEHUS,
CONPOTHUBIICHUS MPOBOJHUKA TTPU pE3UCTOp,  PeocCTar,
MOMOIIH BOJIBTMETPA U aMIIepMETPar WUCTOYHUK MTUTAHUS,

KOMILJIEKT ITPOBOJIOB,
KJIFOY

44. | IlocrmemoBaTenbHOE COSTUHECHUE JlaTuuk ToKa,
IMPOBOAHUKOB JTaTYuK

45. | TlapamnenabHOE COeqUHEHHE HaIpsHKEHUS,
MIPOBOTHUKOB. pe3ucTop, peocrar,

UCTOYHUK THTAHUA,
KOMILIEKT IIPOBOJIOB,
KITFOY

46. | Pemenue 3a1au.

47. | Pabota 1 MOITHOCTB JIEKTPHUUECKOTO
TOKA.

48. | JlabopatopHas pabota Ne8 « l3mepenue JlaT4uuk TOKa,
MOIIIHOCTHU U pabOThI TOKA B JIATIUK
AIIEKTPUYECKON JTaMIie» HaTpsOKeHUS,

49. | HarpeBaHue pOBOJHUKA 3JIEKTPHIECKUM pe3ucTop, peocrar,
TokoM 3akoH Jxoyns-Jlenna. Jlamma HUCTOYHMK ITUTAHUS,
HaKaJIMBaHUS KOMIUJIEKT ITPOBOJIOB,

KJTIIOY

50. | Kongencatop.

51. | DuekTpoHarpeBaTeabHbBIE TIPHOOPHI. JlaTuuk TOKa,
Koportkoe 3ambikanue. [Ipenoxpanurenu. JATYUK

HaTPSOKCHUS,
amrnepMmerp
JIBYXIIPENETbHBIN,
BOJIbTMET]
JIBYXIIPENETbHBIN,
PE3UCTOPBI,
HUCTOYHUK ITUTAHUS,
KOMIUIEKT ITPOBOIOB,
KITIOY

52. | Pemenue 3agau. [TonroroBka k
KOHTPOJIbHOM pabore.

53. | KonrtpoabHas pabora Ne2 no teme:

«DIIEKTPUUYSCKUE IBICHUSD))




IJIEKTPOMATHUTHBIE 6/6
SIBJIEHUSA
54. | MaruauTtHoe nojie. MarHUTHOE T10JIe 1 JlemoHcTpanms
IpSIMOTO TOKa MarHUTHBIC JINHKH. . «3mepenne mons
55. | MarauTHOE 1oJie KaTyIIKH C TOKOM. 1 MTOCTOSTHHOTO
DJNEeKTPOMAarHHTHI. MarHuTa»: JaTYuK
[TpumMeHeHHe MEeKTPOMAarHUTOB. MarHMTHOTO TIOJIS,
COopKa 2JIeKTpOMarHuTa 1 ero MOCTOSTHHBIA MarHUT
UCIIBITAaHHE MI0JIOCOBOM
56. | IlocTosiHHBIC MarHUTHl. MarHUTHOE TOJIE 1
MOCTOSTHHBIX MarHUTOB. MarHUTHOE I10JIe
3emin.
57. | JleiicTBHME MarHUTHOTO ITOJIS HA 1
MPOBOJHUK C TOKOM. DJIEKTPUUECKUH
JBUTaTeNb. M3yueHne 3JIeKTpUYECKOro
JIBUTATEIISI IOCTOSTHHOT'O TOKA Ha MOJICITH
58. | YCTpoHCTBO 3JIEKTPOM3MEPHUTEIILHBIX 1
npru6opoB. [1oroToBKa K KOHTPOIBHOU
pabote
59. | KourponbHas pabota Ne3 1
«DIIEKTPOMArHUTHBIE SBIICHHSDY
CBETOBBIE SIBJIEHUS 8/8
60. | Pabora Hax omubkamu. ICTOYHUKH 1 OcBeTuTens ¢
cBera. Pacripoctpanenue cBera. HUCTOYHUKOM CBETA
Ha 3,5 B, ucrounuk
MUTAHUS, KOMIUICKT
MIPOBOJIOB, IIIEJICBAs
nuadparma
61. | Otpaxenue cBeTa 3aKOHBI OTPAKESHUS 1 Ocserturens ¢
cgeta. [lmockoe 3epkaio. HUCTOYHUKOM CBETa
62. | Ilpenomiienne cBeTa. JIMH3EL. 1 Ha 3,5 B, ucrounuk
OnTuueckast cuja JTUH3bI MUTAHUS, KOMIUIEKT
MIPOBO/IOB, IIIEJIeBAsT
nradparma,
MOy IIATHHI,
TUTAHIIET Ha
TJIOTHOM JIUCTE C
KPYTOBBIM
TPaHCTIOPTHPOM
63. | M300pakeHus, 1aBaeMble JIMH30M 1 OcBeTuTens ¢
64. | Jlaboparophas padora Ne9 «IlonyueHue 1 HCTOYHUKOM CBETA

M300paKeHUs! MPU MOMOIIN JTUH3BI »
I'na3 u 3penue

Ha 3,5 B, ucrounuk
MMUTAHUS, KOMITJIEKT
MTPOBOJIOB, IIEJICBas
nuadparma, SKpaH
CTaJIbHOM,
HaIpaBJIsoIIas C
N3MEpPUTEIIBHON
ILIKAaJIOM,
coOuparorme
JINH3BI,




pacceuBaroias
JIMH3a, cJIaijg
«Mognens npeamMeTra»
B peurtepe

65. | Pemenue 3amau. IToaroroska K
KOHTPOJILHOM paboTe.
66. | KontpombHas padota Ne4 «CBeTOBBIC
SIBIICHUS
67. | Pabora Haxg ommoOkamu. Bunumoe
JIBH)KEHHE CBETHIL.
68-70. | MOBTOPEHME (3 u). MoBTOpPEHUe

npouaeHHOro martepuana.




®dusuka. 9 kaacc (102 u, 3 u B Hexe10)

MUHUCTEPCTBO
TPOCBELIEHHS
POCCHUVCKOM
®ENEPALIUM

TOUYKA \!pocm

KJ1acca.

Kou-Bo Hcnoab3oBanue
Ne uacos Ha Aara 000py/10BaHMSs LIEHTPA
H3y4.
YPOKa Ha3zBanmue pa3nena, TeMbl warepana | Tlaan Darcr «Touka pocra»
oKa
P % |9 |9a 9%
IMoBTopenue (2 yaca) 2
1. BBOaHBII HHCTPYKTaX 11O 1 Hudposas maboparopus
oxpane Tpyaa. [loBropenue rienTpa «Touka pocTay
3a Kypc 7-ro Kiiacca
2. [ToBTOpenue 3a Kypc 8-ro 1




3aKoHbI B3aMMOJACHCTBHS M JBHKEHMS TeJ

(30 yacos)

30

3.

MarepuanbHas Touka. Cucrema
oTueTa.

[Tepemerenue. Onpenenenue
KOOPIMHATHI IBHXKYILIETOCs
Tena

Ilepemenienue npu
MPSIMOJIMHEHHOM PaBHOMEPHOM
JBUOKEHUU.

BxonHas koHTpOIBbHAs paboTa

['paduueckoe npencraBieHue
JIBUOKEHUSI.

Pemenue 3a1au no teme
«['paduueckoe npeacTaBieHne
JIBUKEHUSD

PaBHOYCKOpEHHOE IBHKEHUE.
Yckopenue

10.

CKopocCTh MPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO IBHKEHHUSL.
I'paduk cxopoctu.

11.

[Tepemenienue mpu
PaBHOYCKOPEHHOM JIBUKECHUU.

12.

Pemenne 3amad mo teme
«PaBHOYCKOpEHHOE
JBUXKCHUEY.

13.

[IepBHYHBII MHCTPYKTAXK 1O
OXpaHe TpyJa Ha pabodyeMm
Mmecte. JJaboparopHas pabota
Ne 1 «MccnenoBanue
PaBHOYCKOPEHHOTO JBU)KEHUS
0e3 Ha4aJIbHON CKOPOCTH»

[lITaTiB 1abOpaTOpHEIi,
MeXaHHYECKasi CKaMbs,
OpYCOK JepeBSIHHBIN,
3JIEKTPOHHBIA CEKYHIOMED
C JJaTYHUKAMH,
MAarduToOyIpaBIsIEMbIC
TCPKOHOBBIC JATYUKH
CeKyHIoMepa

14.

OTHOCUTEILHOCTD JABHIKCHUA.

15.

I/IHepI_II/IaJ'IBHBIe CUCTCMBI OTUCTA.

[Iepssiit 3ak0oH HproToHa

16.

Bropoii 3akoH HerotoHa

17.

Pemenne 3ana4d o teme
«Bropoii 3akoH HeroToHaY.
Kaproukn

18.

Tpernii 3akoH HeroToHA

19.

KontponsHas padora Nel mo
teMe «lIpsmonnneiitHoe
PaBHOYCKOPEHHOE JIBUKEHHE.
3akoHbl HeroTOHA.

20.

AHanu3 KOHTPOJILHOM paboThI U
koppeknus Y'Y . CBo6onHoe
MaJicHue. Y CKOpEHHE

TaTuB 1a60paTOPHBIH,
MeXaHUYeCKasi CKaMbs,
OpYCOK JCpeBSIHHBIN,




CBOOOJIHOIO MACHYS.
HeBecomocTs.

21.

[lepBUYHBIN MHCTPYKTAXK IO
OXpaHe TpyJa Ha pabouem
Mmecte. JlaboparopHas pabota
Ne 2 «M3mepenne ycKopeHust
CBOOOTHOTO Ta/ICHUS»

3JIEKTPOHHBINA CEKYHIOMED
C TaTYNKaMH,
MarHUTOYIPaBIsIeMbIe
TEPKOHOBBIC TATYUKHU
CeKyHoMepa

22.

Perienue 3a1a4 1o teme
«CB00OIHOE TTaJICHHE.
Yckopenue cBoOOTHOTO
HaICHUS

23.

3akoH BcemupHOTro TAroTeHu .

24.

Penrenune 3ama4 mo reme «3aKoH
BCEMHUPHOTO TATOTCHHS.

25.

YckopeHre CBOOOTHOTO TIaICHHSI
Ha 3emJie B JPyTruX HeOECHBIX
TeIax.

26.

IIpssmonuHeHOE U
KPUBOJIMHEWHOE IBUKCHHE

27.

JIBHKEHME Tella 0 OKPYKHOCTH
C IIOCTOSIHHOU 110 MOYJIFO
CKOPOCTBIO.

28.

HcKycCTBEHHBIE CITy THUKA
SeMin

29.

Nmrrynse Tena. Ummynse
CHJIBI

30.

3aKOH COXpaHEeHHsI UMITYJIbCa
Tena

31.

PeakTuBHOE IBUKEHUE.

32.

KonrtpomnbHas padota Ne2 o
TeMe «3aKOHbI COXPAHEHUS.

33.

Mexannuyeckue KoJie0aHUs U
BOJIHBI. 3BYK.(16 4yacoB)

16

AHaIn3 KOHTPOJIBHON pabOThI U
Koppekuusa YY/I.
KonebarennHoe ABMXEHHE.
CB00OOIHBIE KOJICOAHUS

KOMITBIOTEP, JaTYHK
YCKOPEHUSI, TPY3 C KPIOYKOM,
JIETKasi ¥ HEPaCTKUMAst
HUTb, pyJIeTKa

34.

BenuuunHel, XapakTepu3yromme
KoJie0aTeIbHOE IBIKEHUE

35.

IlepBUYHBII UHCTPYKTAXK I10
oXpaHe TpyJa Ha pabodyem
mecre. JlaboparopHas pabota
Ne 3

«Hccnenosanue 3aBUCUMOCTH
NEPHO/A U YaCTOTHI CBOOOHBIX
KoseOaHui

Hemonctpannu «Konebanms
HUTAHOTO MAasATHUKA U
CBOOO/HBIE KOJICOaHHs IPy3a
HAMPYKHHE»: KOMITBIOTED,
JaTYrK YCKOPECHHA,
WHTEPAKTHUBHAS TIOCKA UK
9KpaH C MPOSKTOPOM

JUTSL IEMOHCTpAIMN
rpauKoOB, MTATUB C
KpEeTeskoM, HAbop TPy KUH




HUTSHOTO MasiITHUKA OT €TI0
JUIAHBD)

a3HO# )KECTKOCTH, HAabOp
rpy3oB o 100 r rpy3 ¢

36. I"apmonnyeckue KonedaHusl. 1 KPHOKOM, JIETKas
37. 3aTyxaromnye KoieOaHus. 1 HEPACTLKUMAS HUTB, PyJICTKA
BeIiHYyKIeHHBIE KOJICOaHMSI.
38. Pe3onanc. 1
39. Pacnpoctpanenue konebanuii B 1
cpene. Boinsl.
40. Jlinna BostHbl. CKOPOCTh 1
pacrpocTpaHeHHs BOJIH.
41. Pemenue 3ana4 o teme «Jyimna 1
BOJIHBL. CKOPOCTh
pacrpoCTpaHeHUs BOIHY.
42. HcTounuku 3Byka. 3ByKOBbIE 1 JleMoHCTparws «3ByKOBbIC
KOJIcOaHusI. BOJIHBI»: KOMITBIOTED,
43. BricoTa, TeMOp 1 IPOMKOCTh 1 TpUCTaBKa-ocumIorpad,
3BYyKa. HWHTCPAKTHBHAA JOCKa UJIN
44, Pacripoctpanenue 3ByKa. 1 JKpatl ¢ pOCKTOPOM JUIA
3BYKOBBIEC BOJIHBI. ACMOHCTpalliH rpajukos,
— 3BYKOBO# reHepaTop,
45. Otrpaxenue 3ByKa. 3ByKOBOH 1 IUHAMHUK HU3KOYaCTOTHBIHM Ha
PC30OHAHC. T0/ICTAaBKE, MUKPO(OH,
46. Hnrepdepeniius 3Byka. 1 KaMEpTOH Ha PE30HATOPHOM
SAIIUKE
47. Penienue 3agau mo Teme 1
«MexaHuuyecKkue KoJieOaHust 1
BOJIHBD)
48. KontponpsHas padora Ne3 o 1
TeMe «MexaHnnueckue
Kos1e0aHusl U BOJIHBD)
DjekTpoMaruuTHoe noJie (20 yacos) 20
49. AHaJn3 KOHTPOJILHOU pabOoThI U 1
koppekuusa Y'Y /1. MaruutHoe
noJse.
50. Hanpasnenue Toka n 1
HaIIPaBJICHUE JIMHUM €ro
MarHUTHOT'O TOJIS.
51. OO6Hapyx’eHre MarHUTHOTO TTOJIS 1
I10 €70 JACUCTBUIO HA
37eKTpudecKknuii Tok. [IpaBuio
JIEBOY PYKH.
52. MarautHas UHAYKLHSL. 1
53. MarHuTHbII TTOTOK. 1
4. SIBneHue 3IeKTPOMArHUTHOM JemoHcTparws «SIBnexHne
unaykuuu §39, ynp.36 3JI€KTPOMArHUTHOM
95. [lepBUuHBIN MHCTPYKTaX 1O 1 MHIYKIUI»: JaTIUK

oXpaHe Tpy/1a Ha paboyem
mecre. JlaboparopHas pabota
Ne 4 «3yueHue siBneHus
IEKTPOMArHUTHON MHIyKIIUN

HaIPsHKEHUS, COJICHOUT,
MIOCTOSTHHBIH IT0JIOCOBOM
MarHuT, Tpyoka [1BX,
KOMIIJIEKT TTPOBOIOB




56.

Harmpasnenne MHIyKIIHOHHOTO
toka. [TpaBuiio Jlenna.

o7.

SIBrieHne caMOMHYKIMH

58.

[Tonyuenue u nepenaya
MIEPEMEHHOT0 AJICKTPHUUECKOTO
toka. Tpancdopmarop.

HemoHctpanus «3mepenue
XapaKTEPUCTUK IEPEMEHHOTO
TOKa»: JIByXKaHAIbHAS
MIPHUCTaBKa OCIHILIOTpad,
3BYKOBO# reHepaTop, Habop
IIPOBOJIOB

99.

:‘)JICKTPOMaFHI/ITHOC II0JIC.
3JI€KTpOMaI‘ HHUTHBIC BOJIHBI.

60.

KonebatenbHbll KOHTYD.
[Tosrydenue 251eKTPOMarHUTHBIX
KoJIeOaHuH.

61.

[IpyHLMIBI paIUOCBA3H U
TEJIEBUICHUS.

62.

DneKTpOMarHuTHas pupoia
csera. HTepdepenms cBera.

63.

[Ipenomnenue ceera.
Du3znyecknii CMBICI TOKa3aTeI
MIPEIOMJIICHHUS

64.

Hucnepcus cera. LlBera tei.
Crnektporpad.

65.

Tunsl ciekTpoB. CrieKTpanbHbIN
aHanus3.

66.

[Nornomenue u uciryckaHue
CBETa aTOMaMH.
[TpoucxoxaeHue TMHEHYaThIX
CTIEKTPOB.

67.

[IepBUYHBII HHCTPYKTAXK 1O
oXpaHe TpyJa Ha pabodyem
mecre. JlaboparopHas pabota
Ne 5 «Habmroenue cruomHoro
U JIMHEWYaToro CreKTpoB»

68.

KonTpomabnas padota Ne4 o
Teme «DJIEKTPOMArHUTHOE TOJIe»

CtpoeHue aToma 1 aTOMHOTO siipa (20

4acoB)

20

69.

AHaIN3 KOHTPOJIBHOM PabOTHI U
koppekuusa Y'Y /1.
PagnoaktuBHoCTh. Moaenu
aTOMOB.

70.

P AINO0AKTUBHBIC IIPCBPAIIICHUA
ATOMHBIX SAJCP.

71.

Pemienue 3aga4 no teme
«PannoakTuBHBIE IPEBPAIICHUS
ATOMHBIX SITIEPY.




72.

SKCHepI/IMCHTaJIBHBIG METOAbI
HUCCICOOBAaHUA YaCTHUII.

73.

OTKpBITHE IPOTOHA U HEUTPOHA.

74.

CocraB aTOMHOT O s171pa.
S nepHblie cuibl

75.

Oueprus cBs3u. Jledext macce.

76.

Pemenue 3agau o reme
«Oueprus cBs3u. Jledexr
Macey.

7.

Henenue snep ypana. Llennas
peaKIusl.

78.

SnepHsliii peakTop.
[IpeobpazoBanne BHYTPEHHEH
SHEPTrUU aTOMHBIX fJIEp B
ANEKTPUUECKYIO SHEPTHIO.

79.

ATOMHas SHEpreTuKa.

80.

buonorudeckoe neiictue
paauanuu. 3aKoH
paTMoaKTHBHOTO pachasa.

81.

Pemenue 3agau 1o teme «3akoH
PalMOaKTUBHOTO pacrajay.
Kaprouku

82.

TepMosiiepHas peakuus

83.

[TepBUYHBII HHCTPYKTAXK 110
oXpaHe TpyJa Ha pabodyem
mecre. JlabopaTtopHas pabota No
6 «/I3MepeHne eCTeCTBEHHOTO
paananroHHOro oHa
JIO3UMETPOM»

84.

IlepBUYHBII UHCTPYKTAXK I10
oXpaHe TpyJa Ha pabodyem
mecre. JlaboparopHas pabota

Ne 7 «M3yuenue nenenus siapa
ypana 1o potorpagusiM roTOBbIX
TPEKOB

85.

IlepBUYHBII UHCTPYKTAXK 10
oXpaHe TpyJa Ha pabodyem
mecre. JlaboparopHas pabota
Ne 8 «Ouenka nepuoaa
noJIypacraja HaxoJsIuXxcs B
BO3/lyXe MPOAYKTOB pacmaaa
ra3a paJoHa»

86.

IIepBUYHBII MHCTPYKTAXK I10
oXpaHe TpyJa Ha pabodyem
mecre. JlaboparopHas pabota
Ne 9 «M3yuenue TpekoB
3apsOKEHHBIX YacTHIL 110
TOTOBBIM (poTorpadusimy»

87.

IToaroroBka Kk KOHTPOJIBLHOU
pabote




88.

KontposnbsHas padota Ne5
noreme «CTpoeHue
aToMa M aTOMHOTO SIIpay

Crpoenue BeesieHHoii (7 4acon)

89.

AHaJIN3 KOHTPOJbHOU
paboTer uxkoppekimsa Y'Y 1.
Cocras, cTpoeHue u
MIPOUCXOKIICHHE
ConHE4YHOU CUCTEMBI.

90.

Bonrpmme mianersl ComHeyHOoH
CUCTEMEL.

91

Mausle Tena ConHeyHoH
CUCTEMEL.

92.

CrpoeHue, U3ny4eHus u
spostrong CosIHIa U 3BE3 .

93.

CrtpoeHue u 3BOJIIOIUS
Bcenennon.

94.

HtoroBasi KOHTPOJIbHAS
pabora

95.

AHau3 KOHTPOJIbHOM paboThI
u
Koppekuusa YY1,

Pesepn

96 -102

O06001eHue u
cUcTeMaTH3alUsA3HAHUH 32
Kypc ¢usuku 7-9 xinaccos "




