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|. MIOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢Qusuke mns 7—9 KIAcCOB YpOBHS OCHOBHOTO OOIIEro 0Opa3oBaHHS

(manee — Ilporpamma) cocraBieHa Ha ocHoBe (DyHIaMEHTANbHOIO SApa COAEpKAHMS OOILEro

obOpa3oBanus u TpeOoBaHUIl K pe3ynbTaTaM OCBOCHHUS OCHOBHOHW 00pa3oBaTEIbHON IPOrpaMMBbI

OCHOBHOTO o00miero o0pa3oBaHHs, MPEACTaBICHHBIX B (efepalbHOM TOCYIapCTBEHHOM

00pa3oBaTeIbHOM CTaHJIApPTE€ OCHOBHOTO OOIIEro 0Opa3oBaHUs BTOPOTO IMOKOJEHHS, HA OCHOBE

aBTopckoil mporpammbl A.B. Ilepeimkun, H.B. ®unonosuu, E.M. ['yTHUK, peKOMEHI0BaHHOM

MunucrepctBoM 00pa3oBanus u Hayku Poccuiickoit @enepanuu.

[enu 1 3aa4u IPOTrpaMMBbl

YCBOCHHE y4YaIIUMHUCS CMBICTIa OCHOBHBIX MOHATUN M 3aKOHOB (PU3HMKH, B3aUMOCBS3H MEX]ly HUMH;

(dbopMUpOBaHHE CHCTEMbl HAayYHbIX 3HaHUH O MpuUpoae, €€ (QyHAaMEHTAIbHBIX 3aKOHAaX st
MOCTPOESHHS MIPEACTABICHHS O (PU3MUECKON KapTUHE MUPA;

CHUCTeMAaTH3alusl 3HAHUH O MHOrooOpa3uu OOBEKTOB U SIBJICHHM MPUPOJIBI, O 3aKOHOMEPHOCTSIX
IIPOLIECCOB M O 3aKOHaX (U3MKM JJIsi OCO3HAHUS BO3MOXHOCTHM pa3yMHOI'O HCIOJIb30BaHUS
JOCTUKEHHUI HayKH B ajbHEHIIIeM Pa3BUTUH [IUBUIIN3ALINN;

(bopmupoBaHre YOKICHHOCTH B IMO3HABAEMOCTH OKPYXKAIOIIEr0 MHpa U JIOCTOBEPHOCTH HAYYHBIX
METOJIOB €r0 U3yUeHUs;

OpraHM3aIMsl SKOJOTUYECKOIO MBIIUIEHHS ¥ LIEHHOCTHOT'O OTHOILIEHUS K IPUPOJIE;

pa3BUTHE MTO3HABATENILHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEH ydaluxcs, a TaKke HHTepeca K
pacIIMpeHuio U YrIIyOJeHHI0 (pU3HYecKIX 3HAHUHA U BBIOOpa (PU3KUKH KaK MPOQUIBHOTO MPEeIMETa.

3HAKOMCTBO YYaIlIMXCS C METOJOM HAYYHOIO IMO3HAaHUS U METOJaMHU HCCIEAOBAHUS OOBEKTOB U
SIBJICHUH TIPUPOJBL;

MpHOOPETEHUE YUALUTUMUCS 3HAHUM 0 MEXaHUUYECKUX, TEIUIOBBIX, JIEKTPOMAarHUTHBIX U KBAaHTOBBIX
SBIICHUSIX, (PU3MUECKUX BEIIMYMHAX, XaPAKTCPUIYIOIIUX ITH SBJICHUS;

¢dbopMHpOBaHHE Y YYalIMXCS YMEHMH HaOMogaTh NPUPOAHBIC SBICHHUS U BBIIOJHATH OIBITHI,
nabopaTtopHble pabOThl U AKCIIEPUMEHTAIBHBIE UCCIIEOBAHMS C HCIOJb30BAHUEM H3MEPHUTEIbHBIX
puOOPOB, IMHUPOKO MPUMEHSAEMBIX B IPAKTUYECKON KU3HU;

OBJIAJICHHE YYalllUMUCA TaKUMM OOIIEHAyYHbIMH TIOHATHUSAMH, KaK NPHUPOJHOE SBJIECHUE,
SMIIMPUYECKU YCTAHOBJIEHHBIH (hakT, Mpobiiema, TUIOTE3a, TEOPETUYECKUN BBIBOJA, pE3yJIbTaT
JKCIIEPUMEHTAIBHON ITPOBEPKH;

MOHMMaHHE y4alllUMHCS OTIMYMN Hay4yHBIX JAHHBIX OT HEMpPOBEPEHHOW MH(OpMAIUH, IEHHOCTU
HayKH JUJIsl yJIOBJIETBOPEHUSI OBITOBBIX, MPOM3BOACTBEHHBIX U KYJIbTYPHBIX TOTPEOHOCTEN YeTIOBEKa.

M3MeHeHus, BHECEHHBIE B pab04yI0 MPOrpaMMy U UX 00OCHOBaHHUE.
ABropckas nporpamma A.B. [lepsimkuna, H.B. ®@unonosuu, E.M. I'yTHuk paccunrana Ha

210 ygacoB, UCXOAs U3 KOTUYECTBA YUeOHBIX HeNenb — 35, o 2 yaca B HEAEN0 B KaKIOM kiacce. B

9 xacce coriacHo 6a3ucHOMY yueOHOMY TuTaHy 34 Hezienu, pabodas mporpaMma paccunTana Ha 68

4acoB.

Hazpanue yue6GHO-METOINYECKOTO0 KOMITJIEKTA.

YMK «®u3suka. 7 kaaccy

1. ®uszuka. 7 kinacc. Yuebnuk (aBrop A. B. Ilepbimkun).

2. dusuka. Meronnueckoe nocobue. 7 knace (aBropsl E. M. I'ythuk, E. B. Pribakosa).

3. ®uszuka. [lunakruueckue matepuansl. 7 kiaacc (aBropsl A. E. Mapon, E. A. Mapon).

6. ®uznka. COopHHK BompocoB u 3anad. 7—9 ximaccel (aBTopsl A. E. Mapon, C. B. [o3otickuii, E.

A. Mapon).

7. DNEKTPOHHOE MPHIIOKEHNE K YUSOHHKY.

YMK «®n3uka. 8 kmacey

1. ®usuka. 8 knacc. Yuebnuk (aBtop A. B. [lepblikun).

2. ®Ousuka. Metonuueckoe mocobue. 8 kmacc (aBropel E. M. I'yrauk, E. B. PribakoBa, E. B.
[MapoHuHa).

3. ®usuka. [lugaktuyeckue Marepuaisl. 8 kiacc (aBtopsl A. E. Mapon, E. A. Mapon).



4. ®uszuka. CoopHHUK BompocoB U 3amad. 7—9 knaccel (aBTopel A. E. Mapon, C. B. Tlo3oiickuii, E.
A. Mapomn).
6. DIEKTPOHHOE MPUIIOKEHUE K YUCOHUKY.

YMK «®usuka. 9 kinace»

1. ®usuka. 9 knacc. Yueobnuk (aBropsl A. B. [lepeimkun, E. M. ['yTHUK).

2. ®uzuka. Temarnueckoe mianuposanue. 9 kinacc (asrop E. M. I'yTHuK).

3. ®usuka. [lugaktuyeckue Mmarepuaisl. 9 kiacc (aBtopsl A. E. Mapon, E. A. Mapon).

4. ®usuka. CoopHHUK BompocoB u 3amad. 7—9 kiaccel (aBTopel A. E. Mapon, C. B. Tlo3oiickuii, E.
A. Mapomn).

6. DIEKTPOHHOE MPUIIOKEHUE K YUCOHUKY.

KonmrdecTBo y4eOHBIX 9acoOB 1O KJIaccaM.

CormacHo 0a3zucHOMY y4eOHOMY IIaHy pabodas mporpamma paccumtana Ha 208
yacoB. B 7, 8 knaccax Ha 70 yacoB, B 9 kitacce — Ha 68 4acos.

@opmbl  OpraHuzanuMyd y4eOHOro Tpolecca M UX COYeTaHHe, a Takke

npeoOiagaronire GopMbl TEKYIIEro KOHTPOJIS.

OcHoBHOU (hopmoli opraHuzaiuu y4eOHOro mpoiiecca siBisercs ypok. [IpeoGmanatoriue
(bopMBbI KOHTpOJISI — KOHTPOJIbHBIE U JaboparopHblie paboTel. B yuebHukax 7 - 9 kmaccoB A.B.
[TeprIkrHA MPEACTABICHBI OMMMCAHUS JIA00PATOPHBIX paboT. KOHTpOIbHBIE pabOThI IPEICTABICHBI
B JIupaktnueckux Matepuanax Kk yueOonuky A.B. Ilepweimkuna aBropoB A.E. Mapon, E.A. Mapos.
Paboueii mporpammoii pexycMOTpeHO TpoBeieHue B 7, 8 kiaccax iaboparopHeix pabor — 11; B 9
KJ1acce 1abopaTopHbix padoT — 9. KoHTponpHBIX padoT, BKIIIOYAs UTOTOBYIO KOHTPOJIbHYIO paboTy B
7, 8, 9 knaccax — 1o 6.

Il. INTAHUPYEMBIE PE3YJIBTATHI U3YUEHUS YYEBHOI'O ITPEJIMETA

IIporpamma obecriednBaeT JOCTHIKEHHE CIEAYIOIIUX pPE3YyJIbTaTOB OCBOECHMS 00pa3zoBaTeIbHOM
MIPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHMsL:
JUYHOCMHbLE.
° C(bOpMI/IpOBaHHOCTI) IMMO3HABATCJIbHBIX MHTCPCCOB HA OCHOBE PA3BUTHA MHTCIIJICKTYAJIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH yJaluXCs;
* yOeKAEHHOCTh B 3aKOHOMEPHOM CBSA3HM M TIO3HABAEMOCTH SIBJICHUI MPUPO/Ibl, B 00BEKTUBHOCTH HAYYHOTO
3HaHHUA, B HEOOXOJUMOCTH pPa3yMHOTO HCIHOJB30BAaHHUSA JOCTIKCHUH HAayKH | TEXHOJOTHH JUIS
HaJIBHeﬁmeFO pa3sBUTHA YEJIOBCUYCCKOT'O O6HICCTBa, YBAXXCHHEC K TBOpIAM HAYKHW M TCXHUKH, OTHOIICHUEC K
(u3HKe Kak AIIEMEHTY 00LIeYeTI0BEYEeCKON KYIbTYPHI;
* CaMOCTOSITEIbHOCTh B IPUOOPETEHNH HOBBIX 3HAaHUHN U MPAKTUYECKUX YMEHHUI];
* Pa3BUTOCTh TEOPETUYECKOTO MBINUICHUS Ha OCHOBE (DOPMHUPOBAHUS YMEHUH YCTaHaBIUBAaTh (DaKThlI,
pas3inyatb HOpPUYUHBI W CICACTBHA, CTPOUTH MOJACIM W BbIABUIaTb THIIOTE3bI, OTBICKMBATH U
(I)OpMyJ'II/IpOBaTb JA0Ka3aTCjIbCTBA 3THUX THUIOTC3, BBIBOAUTb U3 SKCICPHUMCHTAJIBbHBIX (I)aKTOB n
TEOPETUYECKUX MOJIeTel (hU3nYecKre 3aKOHBI;
* TOTOBHOCTh K Bbl60py JKU3HCHHOI'0O MyTHU B COOTBCTCTBHUU C COOCTBEHHBIMHA HHTCpCCaMH U
BO3MOXKHOCTSIMH,
* MOTHUBauA 06pa30}3aTean0171 ACATCIIBHOCTH IIKOJIBHUKOB Ha OCHOBC JIMYHOCTHO OPUCHTHUPOBAHHOI'O
MOJTX0/1a;
* IPUOOPETEHNE IIEHHOCTHBIX OTHOLICHUH APYT K IPYTY, K YUUTEINI0, aBTOPaM OTKPBITUN U U300peTeHUH, K
pe3ynbpTaTam OOy4eHHS.
MemanpedMemele:

* OBJIQJICHUE HABBIKAMHU CAMOCTOSITEIBHOTO TMPUOOpPETEeHHs] HOBBIX 3HAHWM, OpraHu3aluu y4eOHOU
ACATCIIbHOCTH, IIOCTaAHOBKHU ueneﬁ, IJIaHUPOBAaHUs, CAaMOKOHTPOJISI W OHLCHKU PCE3YJIbTATOB cBoOci
ACATCIIBHOCTH, YMCHUCM NIPCABUIACTE BO3MOXXHBIC PE3YJIBTATBI CBOUX )ICfICTBHfI;
¢ IOHUMAaHHuC pa?)JII/I‘II/If/’I MCKAY UCXOOHBIMU Q)aKTaMI/I U TUII0OTC3aMU AJId UX OG’bﬂCHeHI/IH, TCOPCTUUCCKUMU
MOJCIIEIMU U pC€aJIbHbIMU O6T)CKTaMI/I; OBJIAACHUC YHUBCPCAJIbHBIMU y‘IC6HBIMI/I HeﬁCTBHHMl/I Ha IpuMcepax
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BBIJIBIDKEHUS THITOTE3 AJIs1 OOBSICHEHUS H3BECTHBIX ()aKTOB M SKCIIEPUMEHTAILHOM MPOBEPKH ITUX THIIOTES,
pa3pabOTKH TEOPETHUUECKUX MOJIEJICH MPOIIECCOB WIIH SBJICHHI;
* chopMHpOBAaHHOCT, YMEHHH BOCHPHUHUMAThH, TiepepadaThiBaTh W MPEIBSIBIATh WHGOPMALUIO B
CIIOBECHOM, 00pa3HOM, CHMBOJIMYECKOW (opmax, aHaIu3UpoBaThb M IepepadaThiBaTh IOJIYYECHHYIO
WH(POPMAIIMI0O B COOTBETCTBHUHM C TIOCTAaBJICHHBIMU 33/ladaMH, BBIJCIATH OCHOBHOE COJIEpIKaHUE
MPOYUTAHHOTO TEKCTa U HAXOJUTh B HEM OTBETHI Ha BOIIPOCHI;
* IPHUOOPETEHNE OMBITA CAMOCTOSATEIBHOTO MOMCKA, aHaMM3a U 0TOOpa MH(OPMAIMK C HCIIOIB30BaHHEM
pa3IMYHbIX UCTOYHUKOB M HOBBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHH JIJIsl pelIeHUs M03HABATEIbHbBIX 3a/1a4;
* Pa3BUTOCTh MOHOJIOTHYECKOW M JUATIOTUYCCKOW PEYH, YMECHHS BBIPAKATh CBOW MBICIH M CIIOCOOHOCTH
BBICIYIIIMBATh COOECEHNKA, IOHUMATh €r0 TOUKY 3pEeHHMs], IPU3HABATh MPaBO JIPYroro 4esloBeKa Ha MHOE
MHEHUE;
* KOMMYHUKAaTUBHbIE YMEHHS JIOKJIaJbIBaTh O pe3ylbTaTax CBOEro UCCIEIOBAHMS, Yy4acTBOBaTh B
JIMCKYCCHUHU, KPaTKO M TOYHO OTBEYATh HAa BOIPOCHI, MCIOJIb30BATh CIPABOUYHYIO JIUTEPATYPY U JAPyTHUE
UCTOYHUKU UHPOpMaInY;
* OCBOCHHE MPUEMOB JEHCTBUM B HECTAHIAPTHBIX CHUTYallUsIX, OBJIAJCHUE JBPUCTHUYECKUMHU METOAaMHU
peleHus mpoodseM;
* bopmupoBanue ymeHuid paboTaTh B TPYNIE C BBINOJIHCHHEM PA3JIUYHBIX COIUATBHBIX POJICH,
MPEJICTaBISITh U OTCTaUBaTh CBOM B3IJISABI U yOEXKIEHUS, BECTH TUCKYCCHIO.

npeomemmole.
*3HaHWSI O TPHPOJC BAKHEUIMUX (U3NYSCKUX SBICHUN OKPYXKAIOIIETO MHUPAa W IMOHUMAaHHE CMBICIA
bu3nYECKUX 3aKOHOB, PACKPBIBAIOIINX CBA3b U3YYCHHBIX SIBICHUI;
* YMEHHUS T0JIb30BATHCS METOJJaMU HAYYHOT'O MCCIEAOBAHUS SIBICHUN MPHUPOIBI, TPOBOIUTH HAOIIOACHMUS,
IUTAHUPOBATh W BBINOJHATH JKCHEPUMEHTHI, 00palaThiBaTh pE3yiabTaThl HM3MEPEHUMN, MPEACTABIAThH
Pe3yJIbTAaThl U3MEPCHHUI C TIOMOMIbIO TAaONUIl, TpauKoB M (HOpMYJ, OOHAPYKUBATH 3aBUCUMOCTH MEKITY
buznYeCKUMHU BEIMUYMHAMH, OOBSICHATH MOJNyUYE€HHBIC PE3YIbTAThl U JIeNaTh BBHIBOJBI, OIECHUBATh TPAHUIIBI
MOTPEIIHOCTEN PE3YIBTATOB U3MEPEHU;
* IOHUMaHHE U CIOCOOHOCTH OOBSACHATH Takue (U3MUECKHUEe SBJICHMs, KaK CBOOOJHOE TMaJeHue Ted,
KOJIeOaHUs HUTSHOTO W TPYKWHHOTO MAasATHHKOB, aTMOC(EpHOE [aBlICHHE, IJIaBaHue Tel, AuQy3us,
0oJbIIas CKUMAEMOCTh Ta30B, Mallas CKUMAEMOCTh KUAKOCTEH W TBEPABIX TeJ, MPOIECCHl UCTapeHus u
TJIABJICHUSI BEIECTB, OXJIAXKICHUE KUIAKOCTH TPU HCTAPEHUM, U3MEHEHWE BHYTPEHHEH JHEpruu Teja B
pe3ynbTaTe Terionepenadyd Uiu paboThl BHEUIHUX CHJI, DJIEKTPU3allUsl Tell, HarpeBaHHE MPOBOJIHUKOB
AJIEKTPUYECKUM TOKOM, DJIEKTPOMArHUTHAs WHIYKIHS, OTPaXEHHWE M TPEIOMJICHHE CBETa, JUCIIEPCHUs
CBE€Ta, BOBHUKHOBEHHE JTUHEHYATOrO CIEKTpa U3-TyUeHNUs;
* YMEHUE HM3MEPSATh PACCTOSHUE, MPOMEKYTOK BPEMEHHU, CKOPOCTh, YCKOPEHHUE, MacCy, CUIYy, UMIYJbC,
paboTy CHIIBI, MOLITHOCTh, KHHETHUECKYIO SHEPTHUI0, TTOTEHIIUAIBHYIO SHEPTUI0, TEMIIepaTypy, KOIUIECTBO
TEIJIOTHI, YACNbHYIO TEIUIOEMKOCTh BEIIECTBA, YACIbHYIO TEIUIOTY IUJIAaBJICHHUSI BEIIECTBA, BJIAKHOCTH
BO3/1yXa, CHILY 3JIEKTPUUYECKOI0 TOKA, IJEKTPUUECKOE HAMPSIKEHUE, SJIEKTPUUECKUI 3apsil, SJIEKTPUUECKOe
COTPOTHUBIIEHUE, (DOKYCHOE PACCTOSTHUE COOMPAIOIIEH TUH3BI, ONITUYECKYIO CHITY JIMH3HI;
* BJIAJICHUE SKCHEPUMEHTAIbHBIMM METOJIAMU HCCIIEOBAaHUS B MPOLECCE CaMOCTOSTEIBHOTO U3YYEHUS
3aBUCUMOCTH TIPOHJIEHHOTO ITYTH OT BPEMEHHU, Y/UTMHEHUS TPYKUHBI OT TMPHUIOKEHHOW CHIIBI, CHJIBI
TSXKECTH OT Macchl Tella, CHJIbI TPEHUS CKOJIBKEHUSI OT IUIOLIAAM CONPUKOCHOBEHUS TEN WU CHIIbI
HOPMAaJIBHOTO JIaBJIEHUs, CHIIBI ApXuMena OT 00bEMa BRITECHEHHOW BOJIBI, TIEPHO/Ia KOJICOAHNI MasTHUKA
OT ero JAJMUHBIL, 00hEMA ra3a OT JABICHUS MPH MOCTOSHHON TeMIlepaType, CHIIbI TOKa Ha Y4acTKe IEMu OT
AJIEKTPUUYECKOTO HAMPSIKEHUS, DJIEKTPUUECKOTO COMPOTHUBIICHHUS TPOBOJHUKA OT €r0 JUIMHBI, TUIOMIAJN
MOTIEPEYHOT0 CEYCHHsI M MaTepuaia, HampaBIeHUs WHAYKIIMOHHOTO TOKA OT YCIIOBHH €ro BO30YXKICHUs,
yria OTpa)KeHUs OT yrJja MaJeHus CBETa;
* IOHUMaHKE CMbBICIIAa OCHOBHBIX (DU3MUECKHUX 3aKOHOB: 3aKOHOB JMHAMUKH HBIOTOHA, 3aKOHA BCEMHPHOTO
TATOTeHUS, 3aKOHOB [lackans n Apxumesa, 3aKOHA COXPAaHECHUsI UMITYJIbCa, 3aKOHA COXPaHEHUsS SHEPTHH,
3aKOHA COXPaHEHMs JIEKTPUUYECKOro 3apsaja, 3akoHa OMa Juist ydyacTka 1enu, 3akoHa Jxoyns—IJlenna —
¥ yMEHHE MPUMEHSTh UX Ha MPAKTHKE;
* YMEHHS MPUMEHAITh TEOPETUYECKHE 3HAHUSA TO (U3MKE Ha MPAKTUKE, pelnarh (U3MUecKHue 3aaaud C
UCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;



¢ BJIaICHUC pa3H006paSHLIMI/I cnoco0aMHy BBIIOTHEHHUS paC‘-IéTOB JUIA HAXOXIACHUA HEU3BECTHOM BEJIMUNHBI
B COOTBCTCTBUU C YCIIOBUAMU MOCTaBJICHHOMN 3aJa4 Ha OCHOBAHHWH HCIIOJIb30BaHUs 3aKOHOB (bHSI/IKI/I;

* [IOHUMaHKUE MPUHLMIA JEHCTBUS MAIUUH, IPUOOPOB U TEXHUYECKUX YCTPOWUCTB, C KOTOPBIMHU KaXJbIil
YeJIOBEK IIOCTOSIHHO BCTPEYAETCs B IIOBCEAHEBHOM KM3HHU, a TaKKe CIIOCOO0B obecrieueHus: 6e3011acCHOCTH
IIpU UX UCIIOJIB30BAHNH,

* YMEHHUE NPUMEHATh NOJTY4YE€HHbIE 3HAHUS U1 O0BSICHEHUS IPUHLIMIIA IeHCTBUS BXKHEHIIINX TEXHUYECKUX
YCTPOMCTB;

* YMCHHME MCIIOIb30BaTh IIOJYyYCHHBIC 3HAHMS, YMEHHS W HaBBIKM JJI PEIICHUS INPAKTHYECKUX 3anad
MIOBCEHEBHOM KU3HU, oOecrieueHus: 0€30IacHOCTH CBOCH YKU3HH, PALMOHAIBHOTO MPUPOJIOTIOIB30BAHMS U
OXpaHbl OKPYKAIOILEN CPEJIbI.

I1l. COAEP’KAHUE YYEBHOI'O ITIPEJIMETA

7 kaacce (70 4, 24 B He/Ae10)

BBenenue (4 4)

®duszuka — Hayka o npupoje. Ousndeckue spneHus. Guznueckue cporictBa Ten. Habmonenue u onucanue
¢busnueckux sBIcHUH. Du3nueckue BETUYHMHBI. V3MepeHHs (QU3NYCCKUX BEIWYHMH: JJIMHBI, BPEMCHH,
Temreparypbl. dusudeckue mnpubOpel. MexayHapoaHas cucTeMa eIUHHIl. TOYHOCTh W MOTPEIIHOCTD
n3Mmepenuil. usnka v TEXHHUKA.

OPOHTAJIbBHA JIABOPATOPHAS PABOTA
1. OmnpenenieHre EHBI JSICHUS U3MEPUTEIIBHOTO Mprudopa

[IpeameTHpIME pe3yabTaTaMu 00yUYEHUS 110 JTAHHOU TEME SBJISIFOTCS:

— MOHUMaHKe (PU3NYECKUX TEPMUHOB: TEIO, BELIECTBO, MATEPHSI;

— yMEHHE TPOBOJIUTH HAOIIOACHUS (PU3MUECKUX SBIICHUM; U3MEPATh (PU3UUECKHE BEJTUYHHBI: PACCTOSIHUE,
IIPOMEXKYTOK BPEMEHHU, TEMIIEPATYPY;

— BJIAQJICHUE JKCIEPUMEHTAJIbHBIMH METOJIAMH MCCIEAOBAHMS NPHU OMNPENEIICHUU LEHBbI JACICHUS IIKAJIbI
pubopa 1 Mo- TPEIIHOCTH U3MEPEHUS;

— TMOHMMAaHHME POJM YYEHBIX HAIIeW CTpaHbl B PAa3BUTHH CO- BPEMEHHOW (U3UKM W BIUSHUU Ha
TEXHUYECKUM U COLIMAIBHBIN IIpOrpecce.

IlepBOHaYa/IbHBIE CBEICHUS 0 CTPOEHMH BemecTBa (6 1)

Crpoenue BemiecTBa. ONbITHI, 10Ka3bIBAIOLIE ATOMHOE CTPOEHUE BEIIECTBA. TeIIoBOE IBUKEHNE aTOMOB U
Monekyn. bpoyHoBckoe nBmxenue. Juddysus B razax, »KHIKOCTSX M TBEpIbIX Telax. BizaumopelicTBue
JacCTHll BCIICCTBA. ArperaTHHe COCTOsHU Be€UICCTBA. MOJIGJ'II/I CTPOCHUSA TBEPABLIX TCII, X(HHKOCTCﬁ U Tra30B.
OObscHeHHE CBOWMCTB Ta30B, JKUAKOCTEM M TBEpAbIX TET Ha OCHOBE MOJEKYISPHO-KHHETHYECKUX
MIPEACTABJICHUI.

OPOHTAJIbHASI IABOPATOPHAS PABOTA
2. Onpenenenuie pa3MepoB MajbIX TEIl.

[IpenMeTHBIMU pe3ylbTaTaMU O0yUYEHUS 10 JAHHON TeME SBIISIOTCS:
— MIOHUMaHHUE M CITIOCOOHOCTH OOBSCHATH Gu3nUecKkue sBieHus: nuddy3us, O0mbIIas CKUMAEMOCTh Ta30B,
Majasi CKUMAeMOCTh KUAKOCTEN U TBEPABIX TEIT;
— BJIQJICHUE SKCTIEPUMEHTAIBHBIMA METOJaMH MCCIICIOBAHUSI TIPU OTMIPENICTICHUN Pa3MEPOB MAJIBIX TEIT;
— TMOHUMaHHWE MPUYUH OpPOYHOBCKOTO MABM)KCHHS, CMAayMBaHUS W HECMAayMBaHUS Tel; pa3iuuus B
MOJICKYJISIPHOM CTPOSHUH TBEPJIBIX T, )KUJIKOCTEH U Ta30B;
— yMeHue nonib3oBathess CU 1 mepeBoIUTh €MHUIIBI U3MEPEHUs (PU3MUECKUX BEIUYUH B KpAaTHBIC
U J10JIbHbBIE €IMHUIIBI;
— YMEHHE WCIOJbh30BaTh IIOJIYYCHHBIC 3HAHUS B TOBCEIHEBHOW >KM3HU (OBIT, DKOJIOTHS, OXpaHa
OKPY KaIOIIEH CPeIbl).



B3aumopeiictBus Tei (23 u)

Mexanuueckoe asuxkenue. Tpaekropus. Ilyrs. PaBHO- MepHOe u HepaBHOMepHOEe JBHKEeHHE. CKOPOCTD.
I'paduku 3aBUCHMOCTH MYTH W MOAYJSI CKOPOCTH OT BpeMeHU JBwkeHus. Muepuusa. MHepTHOCTH Tel.
B3aumopeiictBue ten. Macca tena. U3mepenue maccel Tena. [lnotHocts BemectBa. Cuna. Cuiia TSXKECTH.
Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBsi3b MeXy CHIION TSKECTH U Maccou Tena. Cuiia TSHKECTH Ha
apyrux nnaHerax. JluHamomerp. Clio)keHHME JBYX CWJI, HANpPAaBJIEHHBIX [0 OJHOM  IpPSAMOM.
PaBHonelicTByromas nByx cui. Cuina tpenus. @uszndeckas npupoaa HedecHbIX Tel COTHEYHON CHCTEMBI.

OPOHTAIJIBHBIE IABOPATOPHBIE PABOTbI

3. 3MmepeHune mMacchl Tena Ha phlyakKHbIX BECaX.

4. Iamepenue oObeMa Tea.

5. Onpenenenye MIOTHOCTU TBEPIOTO TENA.

6. I'paynpoBanue npy>kXMHbI U U3MEPEHUE CUJI JUHAMOMETPOM.
7. I3MepeHue CWiIbl TPEHUS C IOMOUIBIO0 TUHAMOMETpA.

[IpenMeTHpIMU pe3ysbTaTaMU 00yUYEHHUS 110 JAHHOM TeMe SIBISIOTCS:

— MOHMMAaHUE U CIIOCOOHOCTb OOBSICHAThH (PM3NYECKUE SBICHUS: MEXaHUYECKOE JABHKEHHE, PABHOMEPHOE U
HEPABHOMEPHOE JABM)KEHUE, MHEPLIUS, BCEMUPHOE TATOTEHUE;

— YMEHHUE U3MEPATh CKOPOCTh, Maccy, CHIy, BEC, CUILy TPEHUS CKOJIbXEHUS, CUITYy TPEHUSI KaUeHUsI, 00bEM,
IUIOTHOCTH Te- J1a, PABHOJACHCTBYIOLIYIO JIBYX CHJ, ACMCTBYIOIIMX Ha TEJIO U HANpAaBICHHBIX B OJHY U B
IIPOTUBOINOJIOKHBIE CTOPOHBIL;

— BJIQJICHUE DKCIIEPUMEHTAIBHBIMM  METOAAMM MCCIEN0BAaHUS 3aBUCHUMOCTH: IPONACHHOIO IIyTH OT
BPEMEHHM, YAJIMHEHUS NPYKUHBI OT MPUIOKEHHON CHUJIbI, CUJIbl TSKECTU T€Ja OT €ro Macchl, CHIIbI TPEHUS
CKOJIBJKEHUS OT IUIOLIAI COTPUKOCHOBEHNUS TEJ U CHJIBI HOPMAJIBHOTO J1aBJICHMUS;

— [NOHMMAaHME CMBICIIA OCHOBHBIX (PU3NYECKUX 3aKOHOB: 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH [ 'yKa;

— BJIQJICHUE CIIOCOOAaMU BBIMOJIHEHUS PacyeToB NMPH HAXOXKJICHUU: CKOPOCTH (CpenHell CKOpoCTH), MyTH,
BPEMEHM, CHJIBl TSKECTH, Beca Teja, IUIOTHOCTH Tejla, O00beMa, Macchl, CHJIbl YIPYrOCTH,
PaBHOJECHCTBYIOLIEH ABYX CHJI, HAIIPABJICHHBIX I10 OAHOU MPSAMOM;

— YMEHHE HaXxOJUTh CBSI3b MEXAY PU3NUECKUMU BEIMUYMHAMU: CHJION TSDKECTH M MAacCoil Tena, CKOpOCTHU €O
BpPEMEHEM U ITyTeM, IIJIOTHOCTH TeJa C €ro Maccoil 1 00beMOM, CHIION TAKECTH M BECOM Tela;

— YMEHHE NePEeBOAUTH (QU3NUECKUE BETUINHBI U3 HecucTeMHBIX B CH 11 Ha000poT;

— IOHUMMAaHHUE NPUHLUIOB ACUCTBUS IMHAMOMETPA, BECOB, BCTPEYAIOIIMXCS B MOBCEIHEBHOM >KM3HH, U
croco0oB o0ecnieueHust 0€30MaCHOCTH MPU UX UCIOJIb30BAHUN;

— YMEHME MHCIIONb30BaTh IOJYYEHHbIE 3HAHUS B TOBCEJIHEBHOW JKM3HU (OBIT, 3KOJOTUsA, OXpaHa
OKPY>KaIOIEeH Cpebl).

JlaBjieHue TBePABIX TeJl, KUAKOCTel 1 ra3oB (21 4)

Hapnenue. JlaBinenue tBepabix Tein. JlaBnenue raza. OObscHEHHE JaBJIEHUs ra3a Ha OCHOBE MOJIEKYJISIPHO-
KMHETHYECKUX TMpencrtaBiaeHuid. llepemaua pmaBneHuss rasamum M KHOKOCTAMM. 3akoH [lackans.
Coobmatomuecst cocyasl. ATMocepHoe naBieHHe. MeToasl H3MEpeHUs aTrMoc(hepHOro JaBJeHUS.
bapomerp, MaHOMETp, MHOpPUIHEBOM JKMIKOCTHBIM HAacoc. 3aKOH ApXMMena. YCJIOBHS IUIaBaHUS Tel.
BosnyxormiaBanue.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
8. OnpenenieHne BHITATKUBAIOIIEH CUJIBI, IEMCTBYIONIEH HA MMOIPYKEHHOE B )KUAKOCTh TEJIO.
9. BrisicHeHMEe yCIOBUH TUIaBaHUS Tea B )KUIKOCTH.

[TpenMeTHBIMU pe3yabTaTaMH OOYYESHHS 110 TaHHOM TeMe SBISIOTCS:
— TIOHUMAaHWE U CIIOCOOHOCTh OOBSCHATH (PU3MUECKHE SBIEHUA: aTMOCHEpPHOE MaBJICHHE, /aBJICHHE
)KPII[KOCTeﬁ, ra30oB U TBepI[BIX TCJI, IIJIaBaHUC TCII, BO3IIyXOHJ'IaBaHI/Ie, pacnono;erHe ypOBHH KHUIKOCTHU B
COOOMIAIONTUXCS COCYJaX, CYIIECTBOBAHHE BO3MYIIHOW OOOJIOYKKM 3eMJI0; CIOCOOBI yMEHBIICHUS W
YBG.HI/I‘-IGHI/ISI JaBJICHUA,



— yYMCHHE HM3MEpsATh. arMoc(epHOe HaBliCHHWE, JaBJICHHE JKUIAKOCTH HAa JHO W CTCHKH COCYyHa, CHIY
Apxumena;

— BJIAQJICHUE KCIICPUMEHTAILHBIMU METO/aMHU HCCJICIOBAHUS 3aBHCHMOCTH: CHJIBI ApXumena oT o0bema
BBITECHCHHOH TEIIOM BOJIbI, YCIIOBHH TUIABAaHHS Tella B KUAKOCTH OT JIEHCTBHS CHJIBI TSDKECTH M CHIIBI
Apxumena;

— TOHMMAaHUE CMBICIIA OCHOBHBIX ()M3WYECKUX 3aKOHOB M YMCHHE INMPHMEHSATh UX HA TPAKTHKE: 3aKOH
[Tackains, 3akoH Apxumena;

— NOHUMAaHHE MPUHIUIIOB JACHCTBHS OapoMeTpa-aHepOu la, MaHOMETPa, IIOPITHEBOTO )KUKOCTHOTO HAcOca,
THIPaBIMYECKOTO Ipecca U Croco00B o0ecrieueHus: O€30MacHOCTH MPU X UCTIOIb30BaAHUY;

— BJIQJICHUE CITIOCOOAMU BBIMTOJIHEHHSI PACUETOB ISl HAXOXKJICHHS: TABJICHUS, IABICHUS )KUKOCTH Ha JTHO U
CTCHKH COCYyJa, CUJIbl ApXHMea B COOTBETCTBUHU C IMOCTABJICHHOM 3a/a4yeii Ha OCHOBAaHUH HCIIOJIb30BAHUS
3aKOHOB (DM3HKHU;

— YMCHHME HCIIOJb30BaTh TIOJYYCHHBIC 3HAHUS B TIOBCEJHCBHOW JKU3HU (PKOJOTHS, OBIT, OXpaHa
OKpY’KaloIIen Cpebl).

PaGora u momHoCcTh. JHeprus (13 4)

Mexannueckass pabora. MoutHocTs. [IpocTbie MexaHu3Mbl. MOMEHT CuJiIbl. Y CIIOBUS paBHOBECHUS phlyara.
«30510TO€ NpaBUIO» MeXaHUKU. Buabl paBHoBecus. Koaddunuent nonesnoro neiicrsus (KITI). Dueprus.
IlorenunanpHas u KuHeTHYECKas Heprus. [IpeBpaienue suepruu.

OPOHTAJIBHBIE IABOPATOPHBIE PABOTHI
10. BeisicHeHue yCIOBHSI pAaBHOBECHS phluara.
11. Onpenenenue KIIJI nmpu moabeme Teja Mo HaKJIOHHOM TUIOCKOCTH.

[IpenMeTHbIMU pe3ylbTaTaMU O0yUYEHUS O JAHHON TeMe SBIISIOTCS:

— TIOHUMaHHE M CHOCOOHOCTh OOBACHATH (PU3MUYECKHE SBJICHUS: PaBHOBECHE TEJ, MPEBPAIICHUE OJHOTO
BHUJIa MEXAHUYECKON YHEPTUU B APYrOH;

— YMEHHE WU3MEpATh: MEXaHWUYECKyI0 paboTy, MOIIHOCTh, TIJI€40 CHiabl, MOMeHT cuibl, KII/I,
MOTEHIMAIBHYIO U KHHETUYECKYIO JHEPTHUIO;

— BJIQJICHUE SKCIIEPUMEHTAJIbHBIMA METOJAMU UCCIECIOBAHUS IIPU ONPEACICHUN COOTHOIIEHUS CHII U TJIEY,
JUTsl paBHOBECHS pblyara;

— [MOHMMAaHHE CMBICIIa OCHOBHOT'O (PU3MYECKOTO 3aKOHA: 3aKOH COXPAaHEHMsI SHEPTUU;

— TIOHMMaHUE TPUHIUIOB JCHCTBHs pblyara, OJ0Ka, HAKIOHHOW TUIOCKOCTH U CIOCOOOB oOecredeHus
0€30MacCHOCTH MPU UX UCTIOJIb30BAHUY;

— BIQJICHHE CHOc00aMU BBHITIOJHEHHS] PAcueTOB JUIsl HAXOXKICHHS: MEXaHHMYECKOH paboThl, MOIIHOCTH,
YCJIOBHUSI paBHOBECHS CUJI Ha peryare, MoMeHTa cuiibl, KITJ[, KuHeTHUYeCKOo! 1 MOTEHIIMATbHON SHEPTUH;

— YMEHHE WHCIOIb30BaTh I[IOJIyYEHHbIE 3HAaHWS B TOBCEAHEBHOW JKM3HHM (PKONOTHA, OBIT, OXpaHa
OKPY>KaIOIEeH Cpebl).

Peseps (moBTOpenue) 3 4

8 kiacce (70 4, 2 4 B HexeN110)

TemnoBble siBJaeHus (23 1)

TennoBoe nBuxenue. TermioBoe paBHOBecue. Temmeparypa. Buyrpennsss oHeprus. Pabora wu
teronepenava. TermtonpoBoaHocTs. KonBeknusa. Mznydenuwe. KonmdectBo TemnoTsl. Y naenbHas
TEIJIOEMKOCTh. Pacder KojudecTBa TEIUIOTHI NMPHU TeriooOMeHe. 3aKOH COXpaHEHHs M IPEeBpaIleHUs
SHEPrUM B MEXAHWYECKUX M TEIUIOBBIX Iporeccax. [InaBieHne M OTBEpAEBAaHME KPUCTANIMYECKUX TEIl.
VnensHas Termnora mnaBiaeHus. Mcemapenuwe m koHaeHcanusa. Kunenwe. BrnaxkHocTe BO3ayxa. YenpHas
Teriora mnapooOpa3oBaHus. OOBSICHEHHWE W3MEHEHMs arperaTHoro COCTOSIHHMS BeIeCTBa Ha OCHOBE
MOJIEKYJISIPHO-KUHETHUECKUX TpescTaBieHuil. [IpeoOpa3oBanue sHepruu B TEIUIOBBIX MalIuHax. J{BuraTens
BHyTpeHHero cropanus. IlapoBas TypOuna. KIIJI TemmoBoro nsurarens. DKOJOTHYECKHE IPOOJIEMBI
WCIIOJIb30BAHNUS TEIUIOBBIX MAIlIMH.



OPOHTAJIBHBIE JTIABOPATOPHBIE PABOTBI

1. CpaBHEHHE KOJIMYECTB TEIJIOTHI IPH CMENIMBAHUU BOJIbl PA3HOM TEMIIEPATYypPHI.
2. U3mepeHnue yaenbHON TEMJI0EMKOCTH TBEPOTO Tea.

3. M3MmepeHue BIa)KHOCTH BO3/lyXa.

IIpenmeTHbIMU pe3ynbTaTaMHu 00yUEHMs [0 JaHHOM TeMe SIBIISIOTCS:

— TIOHMMAaHHE U CIIOCOOHOCTh OOBACHATH (PU3MUECKUE SBICHHS: KOHBEKLUS, H3JIyueHHE,
TEIUIONPOBOAHOCTb, U3MEHEHNE BHYTPEHHEH SHEPruu Tejla B pe3ysibTaTe TeIulonepenadyn MM paboTbl
BHEUIHUX CHJI, HMCHapeHue (KOHJIEHcAalus) M IulaBiieHuEe (OTBEp/AEBAHME) BEILIECTBA, OXJAKICHHE
KUJKOCTHU IIPU UCIIAPEHUU, KUIIEHUE, BBINIAZICHUE POCHI;

— YMEHHUE U3MEpATh: TEMIIEpaTypy, KOJIMYECTBO TEIUIOTHI, YIENbHYIO TEIJIOEMKOCTh BEILECTBA,
YAEIBHYIO TEIJIOTY IUIABJICHMS BEILIECTBA, BIIAXKHOCTD BO3yXa;

— BIJAJIEHUE OKCIIEPUMEHTAJIbHBIMU METOJIaMU  HCCJIEIOBAaHUS: 3aBUCUMOCTHM OTHOCHUTEIBHOMN
BJIQ)KHOCTH BO3JyXa OT JaBJICHUS BOZISHOIO Iapa, COAEPKallerocst B BO31yXe IpU TaHHOW TeMIlepaType;
JIaBJICHUS HACBIILIEHHOTO BOJSHOTO Iapa; ONpeIeIeHUs YIeIbHOU TEIIIOEMKOCTH BEILIECTBA;

— IOHMMAaHHWE MPHUHLMIIOB ACWCTBHUS KOHJAEHCALIMOHHOTO M BOJIOCHOTO T'MTPOMETPOB, NCUXPOMETpA,
JIBUTATEIs BHYTPEHHETO CTOPAaHMUs, MapOBOW TYpOMHBI U CIIOCOO0B obOecrieueHus 6e3- OMacHOCTH MPH UX
HCIIOJIb30BAHUY;

— IIOHMMaHHE€ CMBICJIa 3aKOHA COXPAHEHMS U IPEBPAILEHUS DHEPTUHM B MEXAHUYECKMX M TEIUIOBBIX
IpoLeccax U yMEHHE IPUMEHSTh €ro Ha MPaKTUKE;

— OBJIaZICHHE CHoco0aMHM BBIIIOJHEHHUS pacueToOB Ul HAXOXKIEHUs: YAEIbHOH TEIIOEMKOCTH,
KOJIMYECTBA TEIUIOThI, HEOOXOJUMOro JJisi HarpeBaHUs Tejla WU BBIIEISEMOr0 UM IPU OXJIAXKJIECHUHU,
YIEIbHON TEIUIOTHI CTOPaHUs TOILIMBA, YAEIbHOW TEIUIO ThI ILIABJICHMS, BIAXKHOCTH BO31yXa, YAEIbHOU
TEIUIOTHI MapoodpazoBanus U KoHaeHcanuu, KI1J] TeruioBoro nBurarens;

— YyMEHHE HCIOJIb30BaTh IMOJYYE€HHbIE 3HAHUS B IOBCEJHEBHOW JXU3HU (9KOJIOTHs, OBIT, OXpaHa

OKPY>KaIOIEH Cpebl).

DJleKTpUYecKHe siBJIeHUu (29 4)

Dnektpusanus Ten. [[Ba poaa snekTpuyeckux 3apsaaoB. BzaumonelictBue 3apsikeHHbIX Tel. [IpoBoaHuKH,
TUBJIEKTPUKNA U MOJIYIPOBOJHUKU. DJIEKTPUUECKOE MoJie. 3aKOH COXPaHEHMs 3JIEKTPUUECKOro 3apsja.
JlenuMocTh 3JEeKTpUUYecKoro 3apsaa. OnekTpoH. CTpoeHwe aToma. ONeKTpuueckud Tok. JleiicTBue
AJEKTPUYECKOTO TOJIsl Ha 3JeKTpuueckue 3apsabl. Mcrounuku toka. Dnextpuueckas menb. Cuia Toka.
DNEKTpUYECKOE HaIpsDKEHUE. OIJIEKTPUUECKOe CONpoTHBIEHHE. 3akoH Oma Juisl ydacTkKa UeMu.
[TocnenoBarenbHOE M MapajljielIbHOE COEAMHEHHE MPOBOJHUKOB. PaboTa M MOIIHOCTH 3IEKTPUYECKOTO
toka. 3akoH J[xxoyns—IJlenna. Konaencarop. [IpaBuna 6e3omnacHoctu mpu paboTe ¢ AIeKTponpudopamu.

®POHTAJIBHBIE JIABOPATOPHBIE PABOThI

4. COopka >IEeKTPUUYECKOM TIEMU U U3MEPEHUE CUJIBI TOKA B €€ Pa3IUYHBIX y4acTKaxX.
5. 3mepenune HanpspKeHUs Ha Pa3IMYHbIX YYaCTKaX AJIEKTPUUECKOU LIETIH.

6. PerynupoBaHue CUJIbI TOKA PEOCTATOM.

7. 3mepeHune conpoTUBIEHUS TPOBOIHUKA MPU MOMOIIHM aMIIEPMETPa U BOJIBTMETPA.
8. 3mepenne MOITHOCTH ¥ paOOThI TOKA B DJIEKTPUUIECKOM JIaMIIE.

[IpenMeTHbIMU pe3ysibTaTaMU O0yUYEHUS 10 JaHHON TeMe SBIISIOTCS:

— TIOHMMaHUE M CIOCOOHOCTh OOBIACHATh (DU3MYECKHE SIBICHHS: DJIEKTpU3aLUsl TeJl, HarpeBaHue
MIPOBOJIHUKOB JJIEKTPUYECKUM TOKOM, JJIEKTPUYECKHN TOK B METAJIaX, JJEKTPUUYECKHE SIBIICHHS C
MIO3ULIMK CTPOCHUS aTOMA, JEUCTBUS DIIEKTPUYECKOIO TOKA;

— YMEHHME U3MEPATH: CHILY JIEKTPUUYECKOTO TOKA, MEKTPUUECKOE HANPSDKEHHE, SJIEKTPUUYECKHUM 3apsf,
JJIEKTPUYECKOE CONTPOTUBIICHHUE;

— BJIAJCHUE DKCIIEPUMEHTAIBHBIMA METOJaMM HMCCIIEIOBAHHS 3aBUCUMOCTH: CWJIBI TOKAa Ha Y4acTKe
LENH OT DJIEKTPUYECKOI0 HAIPSLKCHUS, JJIEKTPUYECKOTO COIPOTHUBIICHMS IIPOBOJHUKA OT €ro JJIMHBI,
IIJIOIIAU IIOIIEPEYHOT0 CEYEHH U MaTepUaa;



— IIOHHUMAHHUE CMbICJIa OCHOBHBIX (1)I/I3I/I‘-IGCKI/IX 3aKOHOB U YMCHHC NPUMCHATH UX HA MNPAKTUKC: 3aKOH
COXpAaHEHUS JIEKTPUYECKOr0 3apsa, 3akoH Oma JJisl yyacTka 1enu, 3akoH Jxoyns—IJIenna;

— TIOHMMaHUE TMPUHIMUIA JEUCTBHUS AJIEKTPOCKOIA, 3JIEKTPOMETPa, TajJbBAHMUYECKOTO JJIEMEHTA,
aKKyMyInsaTopa, ¢oHapuKa, peocTtara, KOHACHCATOpa, JIaMIlbl HAaKaJMBaHUA U CHOCO00B oOecredeHus
0€30MMacCHOCTH MPH MX UCTIOIb30BAHUY;

— BJaJIeHHE Croco0aMu BBIMOJHEHUS pAcueToB [UIsl HAXOXACHHUSA: CHIIBI TOKa, HaNpsDKEHUS,
COIMPOTUBJICHUA HpHU MHapalJICJIbBHOM H MOCJICAOBATCIIBHOM COCAWMHCHUU TIPOBOAHHKOB, YACJIIBHOI'O
COINPOTHUBIICHUSI TPOBOJHKKA, PabOThl M MOIIHOCTU 3JIEKTPUYECKOTO TOKA, KOJIMWYECTBA TEIIOTHI,
BBIICTISIEMOTO MPOBOJHMUKOM C TOKOM, €MKOCTH KOHJIEHCAaTOpa, pPa0OThl SJIEKTPUUECKOTO IO
KOHJICHCATOPa, YHEPTHUH KOHJIEHCATOPA,

— YMCHHC HCIIOJIb30BAaTh IIOJYUCHHBIC 3HAHUA B HOBCCHH@BHOﬁ KU3HU (BKOJ'IOI‘I/ISI, 6BIT, oXpaHa
OKpY>Karollen cpebl, TeXHUKa 0€30MacHOCTH).

DJIeKTPOMArHUTHbIE siBJIeHud (5 4)

OmneiT Dpcrena. MaruutHoe nosje. MarHuTHOE 1oJie MpsIMOro Toka. MarHuTHOE 1Moje KaTyHIKU ¢ TOKOM.
IlocrossHHbIE MarHuTbl. MarHMTHOE T1OJ€ IOCTOSHHBIX MAarHUTOB. MarHuTHoe 1oJIe 3€MIH.
BsaumopeiictBue MarHutoB. JleficTBME MarHUTHOTO IOJIE HAa MPOBOJHUK C TOKOM. OJEKTPUYECKHN
JBUTATEJIb.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOThI

9. COOpKa 3JIEeKTPOMAarHuTa M UCIIBITAHUE €T0 JICHCTBUSI.

10. N3y4eHwue 3ICKTPHUECKOTO JABUTATEISI IIOCTOSTHHOTO TOKA
(Ha Mmojzenn).

[IpeaMeTHBIMU pe3yabTaTaMU O0YUSHHS 1O TAHHOM TeMe SIBIISIOTCSL:

— IIOHHMMAaHHE U CIIOCOOHOCTH OOBSICHSITH (1)I/I3I/I‘IGCKI/IC SIBJICHUA: HAMarHu4dCHHOCTD XKE€JI€3a U CTallu,
B3aMMOJIEHICTBHE€ MAarHMWTOB, B3aMMOJEHCTBHE NMPOBOJHUKA C TOKOM M MarHUTHOH CTpenKu, AEeHCTBHUE
MAaramMTHOI'O I10JIA Ha IMPOBOJHUK C TOKOM;

— BJAJ€HHE HKCHEPUMEHTAIbHBIMM METOJAaMU HCCIIEOBAaHHUS 3aBHCHMOCTH MAarHUTHOTO JIeHCTBUs
KaTyliKHU OT CHUJIBI TOKA B LCIIH;

— YyMEHHE HCIOJIb30BaTh IMOJYYE€HHbIE 3HAHUS B TOBCEJIHEBHOW JXU3HU (9KOJIOTHUs, OBIT, OXpaHa
OKpY>KaroIlen cpe/bl, TEXHUKa 0€3011acHOCTH).

CgetoBble siBjienus (10 u)

Ucrounnku cseta. [IpsmonuHeiiHOe pacnipocTpaHeHue cBeTa. Buaumoe nBukeHue cBeTuil. OTpaxeHue
cBeTa. 3aKOH oTpaxeHus ceTa. [lmockoe 3epkano. Ilpenomnenue cBera. 3akOH IMPEIOMIIEHUS CBETA.
JIunzel. @oKycHOE paccTossHUE JUH3BL. OnTudeckas cuia JUH3bL. M300paxenus, naBaemble TUH30M. ['11a3
Kak onTH4eckas cucreMa. OnrTuyeckue npruoopsl.

®OPOHTAJIbHASI IABOPATOPHAS PABOTA
11. TTony4yenue n300paXkeHUs MPU MOMOILH JINH3BI.

[IpenMeTHBIMU pe3ylbTaTaMU O0yUYEHUS IO JAHHON TeME SBIISIOTCS:

— TOHHMMAaHHE W CIIOCOOHOCTHh OOBICHATH (DU3MYECKHE SIBICHUS: MPSIMOJIUHEHHOE pPaCIpOCTPAHECHHE
CBeTa, 00pa30BaHUE TEHU U TIONYTEHHU, OTPAKEHUE U MPEIOMIICHHE CBETA;

— YMEHHE U3MEPATh (HOKYCHOE PACCTOSTHUE COOMPAIOIIEH JTMH3BI, ONTHYECKYIO CHITY JIMH3HI;

— BIJEHUE DJKCIEPUMEHTAIbHBIMU METOJAMU HCCIEIOBAaHUS 3aBHCHUMOCTH: HW300paXeHHUS OT
PaCIOJIOKEHUS JIaMIIbI Ha PA3IMYHBIX PACCTOSIHUSAX OT JIMH3BI, yIila OTPaXEHUs OT yIJia MaJICHUus CBETa
Ha 3epKajio;

— TIOHUMaHHWE CMBICIAa OCHOBHBIX (PM3WYECKHX 3aKOHOB M YMEHHE MPUMEHSITh WX Ha MPAKTHKE: 3aKOH
OTpa)K€HUs CBETA,

3aKOH IMPEJIOMJICHUS CBETA, 3aKOH MPSAMOJIMHEHHOr0 pacpoCTpaHeHUsI CBETa;



— paznuuaTh (HOKYC JTMH3bI, MHUMBIA (OKYC U (DOKYCHOE pacCTOSHUE JIMH3bI, ONITUYECKYIO CHUITY JIMH3BI
U ONTHUYECKYI0 OCh JIMH3bI, COOMPAIONIYI0 M PACCEMBAIONIYIO JIMH3bL, H300pa)keHHs, JaBacMble
coOuparoIel U pacCceuBaIOIIEH TNH30MH;

— YMEHHE HCIOJB30BaTh IOJIyUEHHbIE 3HAHUS B IOBCEAHEBHOM MU3HU (PKOJIOTHA, OBIT, OXpaHa
OKpY>KaloIlen cpebl).

Pe3epB (moBTOpenne) 3 4

9 kaacc (102 4, 34 B Heme10)

3akoHbI B3auMOAeHCTBHS M IBHKeHHsI TeJ (34 u)

MarepuanbHast Touyka. Cuctema orcueta. Ilepememienne. CKOpocTh MPSAMOIMHEHHOTO PaBHOMEPHOTO
nwxkeHus. [IpsmonuHeiiHOE paBHOYCKOPEHHOE [IBM)KEHHE: MIHOBCHHAsi CKOpPOCTb, YCKOpEHHE,
NepeMCUICHUC. Fpa(pmcn 3aBUCUMOCTH KHHCMATHUYCCKUX BCIWYUH OT BPCMCHHU IIPpU PABHOMCPHOM H
PaBHOYCKOPEHHOM JBWXEHUH. OTHOCHTENBHOCTh MEXaHMYECKOTO JBW)KEHHs. ['eoumeHTpuueckas u
reJIMoleHTpruYecKast cucteMbl mupa. MHepunanbHas cucrema orcuera. 3akoHbl HbroToHa. CBoOonHOE
naznenue. HeBecomocTs. 3akoH BceMUpHOro TsroreHus. [MckyccTBeHHble cyTHMKHM 3emud.] Mmmynsc.
3akoH COXpPaHCHUA UMITYJIbCA. PeaxkTtnBHOE JBUXXCHUC.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
1. UccnenoBanne paBHOYCKOPEHHOTO IBIKEHHS 0€3 Ha4aJIbHON CKOPOCTH.
2. U3mepenue ycKOpeHHsi CBOOOTHOTO MaICHUSI.

IIpenmeTHbIMU pe3ynbTaTaMyu 00y4eHMs [0 JaHHOM TeMe SIBIISIOTCS:

— IIOHMMaHHME M CIOCOOHOCTH OIIMCHIBATH U OOBSICHATH (bl/I3I/I‘~I€CKI/Ie SABJICHUA: IIOCTYHATCIILHOC
JBIDKEHUE, CMEHa JHS M HOYM Ha 3emie, CBOOOJHOE NaJeHHE TeJl, HEeBECOMOCTb, IBM)KEHHUE IIO
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJIYJIIO CKOPOCThIO;

— 3HaHWE U CIIOCOOHOCTH JaBaTh ONpEAETICHUs/ONUCAaHUS (U3NYECKUX MOHATUI: OTHOCHUTEIBHOCTh
JBUKEHMSI, TEOLEHTPUYECKasi M TeJMOLEHTPUYECKas CUCTEMbl MUpA; [repBasi KOCMHUYECKas CKOPOCTh],
pEaKTUBHOE IBW)XKEHHUE; (PU3NYECKHX MOJeJel: MaTepuajibHas TOYKa, CHCTeMa OTcYeTa; (pu3MuecKux
BCJIMYHH: ICPEMECIICHHUE, CKOPOCTh PABHOMCPHOT'O Hp?[MOJ'IPIHGﬁHOFO ABWIKCHUS, MTHOBCHHAA CKOPOCTh U
YCKOpPEHHE MpH PABHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUHU, CKOPOCTb M LEHTPOCTPEMHUTEIbHOE
YCKOPCHHUE IPU PABHOMEPHOM JIBUKCHHU TCJIA 11O OKPYKHOCTHU, UMITYJIBC,

— IIOHMMaHHE CMBICIa OCHOBHBIX (DM3MYECKMX 3aKOHOB: 3aKOHbl HbBbIOTOHA, 3aKOH BCEMHMPHOIO
TATOTCHUA, 3aKOH COXpPAaHCHUA HMITYJIbCA, 3aKOH COXPAHCHUA OHEPTHMU UM YMCHUC IPHUMCHATH HX HaA
MIPAKTHKE;

— YMEHHE NIPUBOJIUTH IIPUMEPBI TEXHUYECKUX YCTPOMCTB U )KUBBIX OPTaHU3MOB, B OCHOBE IIEPEMEIICHUS
KOTOPBIX JISKUT MPUHIIUI PEaKTUBHOTO JIBM)KEHUS; 3HAaHUE U YMEHHE OOBACHATH YCTPOUCTBO U JieicTBUE
KOCMHMYECKHX PAaKEeT-HOCUTEIEH;

— YMEHHE H3MEpSTh: MTHOBEHHYIO CKOPOCTh U YCKOpPEHHME INPH PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBIDKEHUU, IEHTPOCTPEMUTEIIBHOE YCKOPEHUE IIPH PABHOMEPHOM JBMKEHUH 10 OKPY>KHOCTH;

— YyMEHHE HCIOJIb30BaTh TMOJYYE€HHbIE 3HAHUS B TOBCEJIHEBHOW >U3HU (OBIT, DKOJOTHs, OXpaHa
OKPY KaIOIIEH CPEIbI).

Mexann4yeckue Kojae0aHusi M BOJHBI. 3BYK (15 4)

Konebarenbnoe nsmxenue. Komebanus rpysza Ha npyxkuHe. CBoOoanblie konebanus. KonebarenbHas
cucteMa. MasTHUK. AMIUIATY/Aa, TepUOJ, 4dYacToTa Kojebanuit. [[lapmonHuueckme KomeOaHus].
[IpeBpamieHne »HEPruM MpH KoieOaTEIbHOM JBMKEHHH. 3aTyXawllue KolieOaHus. BBIHYXIeHHbIE
koseOanus. Pezonanc. Pacnpoctpanenue koneOanuit B ynpyrux cpegax. Ilomepednble U mpoJiofibHbIE
BOJIHBL. [{nrHa BosHbL. CBSI3b JIMHBI BOJHBI CO CKOPOCTBIO €€ PACIIPOCTPAHEHUS U IEPUOIOM (YACTOTOM).
3ByKOBbIE BOJIHBI. CKOpPOCTH 3ByKa. BwicoTa, TeMOp M TPOMKOCTHh 3BYyKa. DXO. 3BYKOBOW PE30HAHC.
[MuTepdepenmms 3ByKa].

OPOHTAIJIbHA JIABOPATOPHAS PABOTA
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3. I/ICC.HGI[OBaHI/Ie 3aBUCUMOCTH MCpruoaa U 4aCTOTHI CBO6OIIHLIX KoJIeOaHMIT MasiTHHKA OT JJIHUHBI €TI0
HHUTH.

[IpenMeTHbIMU pe3ysibTaTaMU O0yUYEHUS O JAHHON TeMe SBIISIOTCS:

— TIOHMMaHHE W CIOCOOHOCTh OIHUCHIBATh W OOBICHATH (PU3MUECKHe SBICHHS: KOJCOAHUS
MaTEMaTHYECKOro U MPYKUHHOTO MAasTHUKOB, PE30HAHC (B TOM YHCIIEe 3BYKOBOM ), MEXaHUYECKHE BOJIHBI,
JUTHA BOJIHBI, OTPaKEHUE 3BYKa, 9X0;

— 3HaHME M CHOCOOHOCTHh JaBaTh OMpelneieHuss (U3NYECKUX TMOHATHI: CBOOOAHBIE KoyeOaHUs,
KojeOaTeNbHas CHCTeMa, MAasTHUK, 3aTyXarOIINe KOJICOaH s, BEIHYK/ICHHBIC KOJICOaHUSs, 3BYK U yCIIOBHS
€ro pacrnpocTpaHeHusi; GU3NYECKUX BEIUYUH: aMIUIUTY/Ia, IEPUOJ M YacToTa KojiebaHuii, coOCTBEHHas
9acTo- Ta KOJeOaTeIbHONH CHCTEMBI, BBICOTA, [TeMOp]|, TPOMKOCTh 3BYKa, CKOPOCTh 3BYKa; (PU3NUECKUX
MOJICJICH: [FapMOHHYECKHE KOIeOaHusl |, MaTeMaTHUYEeCKUI MasiTHUK;

— BJAJICHHE DSKCIEPUMEHTAIbHBIMU METOJAMHM HCCIIEIOBAaHUS 3aBUCHUMOCTH IE€pUOAA M YaCTOTHI
Koje0aHui MasTHUKA OT JJIMHBI €M0 HUTH.

DJIeKTPOMarHuTHoe mnoJe (25 4)

OaHOpOJHOE M HEOJHOPOJAHOE MarHuTHOe mnosie. HampaBieHue Toka W HallpaBlIEHHWE JIMHUN €ro
marHuTHoro mnois. IlpaBuno OypaBumka. OOHapyXeHHe MarHUTHOro mnouisi. llpaBwiio neBOH pykwu.
Wupykuust MarHuTHOro mnoiisi. MarHutHeld notok. Oneitel Dapanes. DIEKTpOMarHUTHAs MHIYKIIHS.
Hanpasnenvne wnaykuunonHoro toka. IIpaBunmo Jlenma. fIBnenune camomnaykuuu. [lepeMeHHBIN TOK.
I'eneparop mnepemenHoro Ttoka. IIpeoOpa3oBaHust sHeprum B 3JIeKTporeHeparopax. TpaHcdopmarop.
[lepenaua »>yeKTpUUECKOW JHEPrUM HA PACCTOSHUE. IJJICKTPOMATHUTHOE IMOJ€. DJIEKTPOMArHUTHBIC
BOJIHBI. CKOPOCTB pacnpoCTpaHEHUs JIEKTPOMATHUTHBIX BOJIH. BIMsAHME 2JI€KTPOMarHUTHBIX U31yYCHUU
Ha JKuBbIe opranu3Mel. KonebarenbHplil KOHTYp. [lonydenune snekTpoMarHuTHEIX KojeOanuii. [TpuHIumet
panuocBs3u U TeneBuaeHus. [Marepdepennus ceta.| DnekTpoMarauTHas npupoja ceera. [Ipeaomienne
cera. [lokazarens mpenomienus. Jucnepcust cBera. L[Bera ten. [Cnekrporpad u cnextpockor.| Turmst
ONTUYECKUX CHEKTpoB. [CnekTpanbHblii aHanus.] IloryomeHne M HclyckaHue CBeTa aTOMAaMH.
[IpoucxoxaeHue JINHENYaThIX CIIEKTPOB.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI
4. 3y4yeHue sIBJI€HUS 3JIEKTPOMArHUTHON MHAYKLIHH.
5. HabmroieHue CIiomHoro 1 JMHeH4aToro CreKTpoB UCITYCKaHuUs.

[IpenMeTHpIMU pe3ysibTaTaMU O0yUYEHHS O JaHHON TeME SBIISIOTCS:

— TIIOHHMaHME€ U CIIOCOOHOCTb ONMCHIBAaTb U OOBSICHATh (U3MUECKUE  SIBICHUS/TPOLECCHI:
JJIEKTPOMArHUTHAsT UHAYKIHS, CAMOWHJYKLHS, NPEJIOMIICHHE CBETA, JUCIEPCHUSl CBETA, NOTJIOIIECHHUE U
HCITyCKaHHME CBETa aTOMaMU, BOSHUKHOBEHHE JIMHENYATBIX CIIEKTPOB UCITYCKAHUS U IOTJIOLICHUS;

— 3HAHWE M CIOCOOHOCTh JaBaTh OINpEAENECHUS/ONUCAHNUS (PU3UUYECKUX MOHSITUHA: MAarHUTHOE IMOJIE,
JIMHUYA MarHUTHOW HWHAYKIUH, OJHOPOAHOE U HEOJHOPOAHOE MAarHUTHOE II0JIe, MarHUTHBIA IIOTOK,
MIEPEMEHHBIN  JJIEKTPUYECKHII  TOK,  JJIEKTPOMAarHUTHOE  I0J€,  JJEKTPOMAarHUTHBIE  BOJIHBI,
AJIEKTPOMArHUTHBIE KOJEOaHUs, paJUOCBs3b, BHUIUMBIA CBET; (PU3MUECKUX BEIMYMH: MAarHUTHas
WHIYKIHS, UHAYKTUBHOCTb, IEPHO, YaCTOTa U aMILTUTY/a 3JIEKTPOMarHUTHBIX KoJieOaHU, moka3aTenu
IIPEJIOMIIEHUS CBETA,

— 3HaHue (QOPMYJIMPOBOK, MOHUMAHHE CMBICIA U YMEHHUE MPUMEHSTh 3aKOH MPETOMIICHUS CBETa U
IpaBuiIo JIeHIa, KBaHTOBBIX IIOCTYIaTOB bopa;

— 3HAQHME Ha3HAYEHHs, YCTPOMCTBA W  NpPUHIUNA JEUCTBUS  TEXHHYECKUX  YCTPOWCTB:
AJIEKTPOMEXAHUYECKUH MHAYKIIMOHHBIN FeHepaTop MepeMeHHOro Toka, TpanchopMaTop, KojaedaTeabHbIN
KOHTYP, IE€TEKTOpP, CIIEKTPOCKOI, CIIEKTporpad;

— [[TOHMMaHKE CYTH METOJIa CIIEKTPaIbHOTO aHAIN3a U €T0 BO3MOXKHOCTEN .

CtpoeHue aToma u aTOMHOTO sigpa (20 u)
PannoakTHBHOCTh KaK CBUIETENILCTBO CIIOKHOTO CTPOEHHUS aTOMOB. Alb(da-, 6eTa- u raMMa-u3ydeHusl.
OmnbiTel  Pesepdopna. Snepnas mopens atoMa. PaaMoakTHBHBIE TIpeBpalieHHs ATOMHBIX sifep.
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CoxpaHeHHne 3apsiI0BOr0 M MAacCOBOI'O UHMCEN MPU AJEPHBIX PEAKLUUAX. DKCHEPHUMEHTAIbHBIE METOJBI
uccienoBanuss 4dactull. [IpoTOHHO-HEUTpOHHAsT MoOAEb sApa. PU3HMYECKHN CMBICT 3apsSI0BOIO U
MmaccoBoro uucen. M3oromsl. [IpaBuna cmemenus ans anbda- 1 O0eTa-pacnana MpH SICPHBIX PeaKIusX.
OHeprusi cBa3u vactul B sape. [lenenue saep ypana. llenmnas peaxkuus. SnepHas sHepreTuka.
Dkosnorudeckre mpobiaembl paboThl aTOMHBIX 3JeKkTpoctaniuid. Jlosumerpus. Ilepuon monrypacmaza.
3aKkOH paJMOAaKTHUBHOTO pacnana. BinsHue paauoakTUBHBIX H3JIYYEHHM Ha JKUBbIE OPTaHU3MBI.
Tepmosinepnas peakuust. Uctounuku sHeprun CoaHIa U 3BE3/.

®POHTAJIBHBIE IABOPATOPHBIE PABOThI

6. MI3Mepenne ecTeCTBEHHOTO paIialiOHHOTO ()OHA JO3UMETPOM.

7. I3yueHue neneHus siapa aroMa ypaHa o (Gortorpagpuu TpeKoB.

8. Onenka neproja norypaciajia HaxoAsIuXxcs B BO3IyXe IPOIyKTOB pacha/a rasa pajoHa.
9. 3yuenue TpeKoB 3apsHKEHHBIX YaCTHIL 110 TOTOBBIM (poTorpadusim.

[IpenMeTHBIMU pe3ysibTaTaMU O0yUYEHHUS 110 JaHHON TEME SIBIISIOTCS:

— MOHMUMAaHHE U CIOCOOHOCTH OIUCHIBATh U OOBACHATH (U3UYECKUE SBICHUS: PATUOAKTHBHOCTS,
HMOHU3UPYIOLINE U3ITY4YEHHUS;

— 3HaHHE M CIOCOOHOCTH J1aBaTh OMPECIICHUs/ONUCaHNs (PU3NYECKUX TMOHSATHI: PaJu0aKTUBHOCTH,
anbda-, 6eTa- ¥ raMMa-4yacTUIbL;, (PU3UUIECKUX MOJIENEH: MOIETTH CTPOCHUS aTOMOB,

npennoxennsie J[. Tomconom u D. Pesepdopmom; MpOTOHHO-HEUTPOHHAST MOCIb AaTOMHOTO Spa,
MOJIeTIb Tpoliecca AENEHUs siipa aromMa ypaHa; (U3MUYECKUX BEIWYHMH: MOTJIONIEHHAS /1032 M3IY4YCHHUS,
KOX(QPHUIMEHT KauecTBa, SKBUBAICHTHAS J103a, IEPUO/I TOTypacaia;

— YMEHHE NMPUBOAUTH MIPUMEPHI U OOBACHATH YCTPOUCTBO M MPUHIIUI IEHCTBUS TEXHUYECKUX YCTPOICTB
U YCTAaHOBOK: cueTuuk ['eiirepa, kamepa BuibcoHa, My3bIppKOBasg Kamepa, SIACPHBIM pEakTop Ha
ME/JIEHHBIX HEUTPOHAX;

— YMEHHE U3MEPATH: MOIIHOCTb J103bl PaJIMOAKTUBHOTO U3- JIyU€HUsI OBITOBBIM JO3UMETPOM;

— 3HaHHe (HOPMYIHUPOBOK, MOHMMAHHUE CMBICTIAa M YMEHHE MPUMEHSTh: 3aKOH COXPAaHEHHS MacCOBOTO
4lClla, 3aKOH COXPaHEHUs 3apsi/ia, 3aKOH PaJMOAKTUBHOTO pacna/ia, IPaBUjo CMEIICHHUS;

— BJAJICHUE HKCIEPUMEHTAIBHBIMU METOJAaMU HCCIIEOBAaHUS B NPOLIECCE M3YUYECHHS] 3aBUCUMOCTH
MOIIIHOCTH HU3JIy4€HUsl IPOJAYKTOB pacraja paJoHa OT BpEMEHHU;

— MOHHUMAaHHE CYTH HKCIIEPUMEHTAIIbHBIX METOJI0B UCCIIEIOBAHUS YACTHIL;

— YMEHHUE HCIOJb30BaTh IIOJIyUEHHbIE 3HAHUS B IIOBCEJAHEBHOM XU3HU (OBIT, DKOJIOTHSA, OXpaHa
OKpY>KaroIe cpesibl, TEXHUKa O€30MacCHOCTH U JIp.

MMOHUMAaHHE CYTH IKCIIEPUMEHTAIbHBIX METOOB UCCIIEIOBAaHUS YaCTHI;

Ctpoenue u 3Boawouus Beesennoii (5 u)

CocraB, crpoenune u mnpoucxoxjaeHue ConHeyHoi cuctembl. [lnanerst m Manble Tena ConHEUHOU
cucteMbl. CTpoeHue, uziydenue u 3poitounst Connia u 38e31. CtpoeHue u 3Bostonus Beenennoil.

[IpenMeTHBIMU pe3yIbTaTaMU O0YUYESHHS 110 JAHHOUN TeMe SIBIISIOTCS:

— TIpeJICTaBJICHUE O COCTaBe, CTPOCHUH, IPOUCXOKICHUH U Bo3pacTe COTHEYHOM CUCTEMBI,

— YMEHHE MPUMEHATH PU3NIECKIE 3aKOHBI JJIs1 00BSICHEHHS NBIKEHUS TuiaHeT CONHEYHOM CHCTEMBI;

— 3HaTh, YTO CYNIECTBEHHBIMHU ITapaMeTPaMH, OTIHYAIOIIMMH 3BE3/bI OT IJIAHET, SBISFOTCS MX MAcChl U
WCTOYHUKHU YHEPTUH (TEPMOSICPHBIC PEaKIIMy B HeIpaxX 3Be3]] i PaJUOAKTUBHBIC B HEJIPax TUIAHET);

— CpaBHUBATh (hM3MUYECKHE M OpOUTAIBHBIC MAPaMETPHI TUIAHET 36MHOM TPYIITBI ¢ COOTBETCTBYIOIIHMMU
napaMeTpamHu IJIaHET-TUTAHTOB M HAXOJIUTh B HUX OOIIee U Pa3InyHOE;

— 00BsicHATH cyTh 3¢ dexrta X. Jlomnepa; popMynnpoBaTh U 0OBSICHATH CYyTh 3aKOHA J. Xa00ia, 3HATh,
YTO 3TOT 3aKOH SIBHJICS 3KCIIEPUMEHTAIBHBIM MOATBEPKIACHUEM MOJENH HEeCTallmoHapHOW BceneHHOMH,
OTKpbITON A. A. @puiMaHOM.

HTorosoe noBropenue -3 yaca
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IV. TEMATHYECKOE ILTAHUPOBAHME C OITPEJEJEHUEM OCHOBHBIX BUJIOB YUEBHOM JEATEJILHOCTH

1/

Tema

KonuuectBo yacos

KonTtponsHbIX padoT

JlabopaTopHBIX paboT

XapaKkTepuCcTUKa OCHOBHBIX BUJIOB JICATEIILHOCTH YU€HUKA (HAa YPOBHE YUeOHBIX IEHCTBUN)

Txiacce

Bseneunue

O6I>$[CH$ITB, OITMCBIBATh CI)I/ISI/I‘ICCKI/IG SIBJICHUA, OTIINYAaTh CI)I/ISPI‘I@CKI/IG SABJICHUSA OT XUMHUYCCKUX; ITPOBOAUTH Ha6J'IIOI{eHI/I$[
(1)I/ISH‘IGCKI/IX ﬂBJ'IeHPIﬁ, AHAJIM3UPOBATL U KJ'IaCCI/I(I)I/ILII/IpOBaTL HX, pasjnm4aTtb MCTOAblI H3Yy4YCHUA (I)I/I3I/IKI/I, U3MEPATH
pacCTosiHuA, MPOMCIKYTKH BPEMCEHH, TCMIICPATYPY, ONPCACIIATHL HCHY ACJICHHSA MIKAJIbl U3 MCPHUTCIIBHOTIO HWUIMHAPA;
OIPCALIIATh 00BeEM JKHUJAKOCTHU C NOMOIIBIO M3MEPUTCIBHOI0 HUIWMHApPA; NEPCBOAUTH 3HAYCHUA CI)I/I3I/I‘I€CKI/IX BCJIIMYHWH B
CI/I, OIIPEACIATh MOIPCITHOCTE U3MEPCHUSA, 3alIUChIBATh PE3YyJIbTAT U3MEPCHUA C YYCTOM MNOIpCIIHOCTH, AaHAJIU3UPOBATH
pe3yiabTaThl 1O OIPEACICHUIO LCHbI ACJICHUA H3MCPUTCIBHOTO an60pa, JCJIaTb BBIBOJBI; pa6OTaTI> B TIpymnme,
ONpEaACIIATL MECTO (I)I/I3I/IKI/I KaK HayKH, I€JaTb BbIBOABI O PA3BUTHUHU (I)I/ISPI‘ICCKOIZ HayKH U €€ JOCTUIKCHHUAX; COCTABJIATH
TJIaH TPE3CHTAIUN

HepBOHa‘-IaJ'IBHBIe
CBCICHHUSA O
CTPOCHUU BCIICCTBA

OOBACHATD OIBITHL, MOATBEP)KIAIONINE MOJICKYJSIPHOE CTPOCHHE BeIIeCTBa, OpPOYHOBCKOE MIBHKCHHME, OOBSACHSTH:
OCHOBHbIE CBOWCTBA MOJIEKYJI, (pru3nuecKkue sIBICHHs] Ha OCHOBE 3HaHHUI O CTPOSHUH BEIIECTBa, IPECTABIISATh PE3YJIbTATHI
U3MEepeHuil B Buae TaOJMI[, BBINOJIHATH HCCIIEAOBATEIBCKUI IKCHEPUMEHT IO OIpPEICNCHHIO PasMEepoB MalbIX Ted,
JienaTh BBIBOABI; paboTaTh B TPYIIE, aHAJIM3MPOBATH PE3yIbTATHl OMBITOB IO ABIDKCHHIO MOJEKylT U Auddysun,
MPOBOIUTH 3KCIEPUMEHT IO OOHAPYKEHHMIO AEHCTBHS CHJI MOJEKYISPHOTO TNPHUTSKEHUS M OTTAJIKMBAaHUS, IEaTh
BBIBOJIbI, TPUBOAMTH IIPUMEPHI NPAKTUYECKOI0 HCIOIb30BAHUS CBOMCTB BEHIECTB B Pa3MUYHBIX arPETaTHBIX COCTOSHUSX.

BzaumonaerictBue
Tel

23

OnpenensaTe TPACKTOPHIO IBIDKEHHS Tella; MEPEBOAWTh OCHOBHYIO CIWHUIY IYTH B KM, MM, CM, IM; pa3in4arh
paBHOMEpHOE H HEpPaBHO- MEPHOE JBIDKCHHE; JOKa3bIBaTh OTHOCHUTEIBHOCTh MABIDKEHHS TeJa, WCIOIb30BaTh
MEXKIIPEIMETHBIC CBS3H (PH3HWKH, reorpaduu, MaTEeMAaTHUKH; HMPOBOJUTH SKCIHCPUMEHT IO HM3YYCHHIO MEXaHUYECKOTO
JIBUYKEHUSI, CDABHUBAThH ONBITHBIE IaHHBIE, JIEJIaTh BHIBOJIbI, pACCUUTHIBATH CKOPOCTH TeJla IPU PABHOMEPHOM U CPEIHION0
CKOpPOCTh IIPU HE- PABHOMEPHOM JIBHKCHUU; BHIPAXKATh CKOPOCTH B KM/Y, M/C; IPUBOJUTH MIPUMEPHI MPOSBICHIS SBICHUS
WHEPINH B OBITY; OOBSCHSTH SIBIICHHE WHEPLUH, IPUBOAUTH MIPUMEPHI B3aUMOACHCTBUS TeJl, MPUBOISIIIETO K U3MCHEHUIO
WX CKOpOCTH, B3BemmuBaTh Ten0 Ha y4eOHBIX BECAMH C MX MOMOIIBLIO OMPENeIsITh MacCy Teja, OMpeneisTh TIOTHOCTh
BeleCcTBa, VCcmonbp30BaTh 3HAHMS M3 Kypca MaTeMaTHKX W (DU3UKH TIPU PacueTe MacChl TeNa, €ro TUIOTHOCTH WIH 00beMa;
rpaduyecku, B Macmtade n300paxarh CHIIy W TOUKY €€ MPHIOKEHUs, MPUBOJIUTH MPUMEPHI MPOSBICHUS TATOTCHUS B
OKpYXAaIolleM MUPE; HaXOJWTh TOYKY TPUJIOKEHHUS W YKa3bIBaTh HAMPABICHHE CHJIBI TSKECTH, paboTaTh ¢ TEKCTOM
y4ueOHUKa, CHCTEMATH3UPOBaTh U 0000IaTh CBEJICHUS O SIBJICHUHU TATOTEHUS U JeNIaTh BBIBOJBI, rpadUuecku n300pakaTh
CHIIBI YIIPYTOCTH, BeCa U TPEHUs, MOKA3bIBATh TOYKY MPUIOKEHUS W HANPABICHUE WX NEHCTBHS, OOBACHATH IMPUYUHBI
BO3HHKHOBEHUS, TPalyHpPOBaTh MPYXKHHY JAMHAMOMETPA, PACCUUTHIBATH PABHOACHCTBYIONIYIO IIBYX CHIJI, OOBSACHSITH




BJIMSIHUEC CUJIbI TPCHUA B 6I>ITy " TCXHUKE, IPUMCHATH 3HAHUSA K PCHICHUIO 3a/1a4

JlaBnenue TBepAbIX
TEN, JKUAKOCTEH U
rasoB

21

Brrumcnars naBieHHe MO M3BECTHBIM Macce W 00BeMy; IMEepPEeBOINTh OCHOBHBIC eqMHHMIEI maBieHus B klla, rlla; Mma,
MIPOBOIUTD UCCIIEAOBATEIBCKUI SKCIICPUMEHT IO OTIPEIEICHUIO 3aBUCHMOCTH AAaBJICHUS OT JEHCTBYIOMICH CHIIBI U JIeTIaTh
BBIBOZIBI, OTJIMYATH TA36I 110 MX CBOHCTBAM OT TBEP.BIX TEJ H KHUIKOCTEH; OOBACHATH NaBJICHUE ra3a Ha CTCHKH cOCya Ha
OCHOBE TEOPHH CTPOCHHS BEUIECTBA; OOBSICHATH NPUUMHY IEepeNaddl JaBJICHUS KUIKOCTHIO WM Ta30M BO BCE CTOPOHBI
OIMHAKOBO, PabOTaTh C TEKCTOM YUeOHHKa; COCTABIATH IUIaH MPOBEACHHUS ONBITOB, peIIaTh 3aadll Ha pacyeT JaBJICHUS
JKUJIKOCTH Ha JHO M CTEHKH COCYyJa, MPUBOJIUTH MPUMEPHI COOOIIAIONIMXCS COCYOB B OBITY, MPOBOIUTH OIBITHI IO
O0OHApPYXKEHUIO aTMOC(EPHOrO JaBICHHS, M3MCHCHUIO aTMOC(EPHOTO NAaBJICHHUS C BBICOTOW, H3MEPSATh aTMOCHEPHOE
JTABJICHUE C MOMOINBI0 OapoMeTpa-aHepoW/a, JABJICHUC C IOMOIIbI0 MaHOMETPA, HMPUBOIUTH IPUMEPHI MPUMCHCHUS
MOPUTHEBOTO JKUKOCTHOTO Hacoca U THIPABINYECKOTO Mpecca, pacCUnThIBATh CUIy ApXUMea; YKa3blBaTh MPUUUHBI, OT
KOTOPBIX 3aBUCUT cWiia ApXuMesa, ONPeAeNsaTh BBHITAIKHUBAIONIYIO CHIIY, OOBSCHATh MPUYHMHBI MJIaBAaHUS TEJ, YCIOBHS
IUTABaHUs CYJIOB, IPUMCHSITh 3HAHUS M3 Kypca MaTeMaTHKH, Teorpaduu MpHu peleHUH 3a1a4

Pabora 1 MomHOCTH

13

Brruncnare MexaHHUECKyr0 paboTy, OMpeNelNsTh YCIOBHUS, HEOOXOAWMBIC U COBEPIICHHS MEXaHHYEeCKOH paboTHl,
BEIUUCIIATH MOIIHOCTh 10 H3BECTHOH paboTe, aHATM3UPOBATH MOIIHOCTH pAa3IUYHBIX MPHOOPOB, MPOBOIUTH
WCCIIEIOBAaHUsI MOILIHOCTH TEXHUYECKUX YCTpPOMICTB, HA€laTb BBIBOJBL, NPUMEHSATH YCJIOBHUS DPABHOBECHUS phlyara B
MPaKTUYECKUX LENAX, NPUBOIUTH NMPUMEPHI, WUTIOCTPUPYIOIINE, KAK MOMEHT CHJIBI XapaKTepU3yeT NEHCTBUE CHUIIBL,
3aBUCSIIEE U OT MOZIYJS CWIbl, U OT €€ IUIe4a, MPOBEPATh HAa ONbBITE MPABHWJIO MOMEHTOB; NPUBOAUTH IPUMEPHI
MPUMEHECHHSI He- TOABIKHOTO W TOJBIDKHOTO OJIOKOB Ha MPAKTHKE;, HAXOAWTh IEHTP TSDKECTH IUIOCKOTO Tela;
YCTaHABJIMBATH BUJl PABHOBECHS 110 U3MEHECHHUIO TI0JI0KEHUS LIEHTPA TSAKECTH TeJIa; ONBITHBIM IIyTEM YCTaHABIUBATh, YTO
nojie3Hast paboTa, BHITIONHEHHAs! C 110- MOIIBIO MMPOCTOI0 MEXaHNW3Ma, MEHbIIIE NMoJIHOW; aHanu3upoBaTh KIIJ[ paznudanbIx
MEXaHU3MOB; paboTaTh B TPYIIE, IPUBOIUTH HMPUMEPHI Tell, 00JaJal0UX MOTEHIINAIbHON, KHHETUIECKON IHEepruei;
IPUBOJUTH IIPUMEPBL: IPEBPALICHHS] SHEPTUU U3 OJJHOI'O BHJIA B JPYTroi

IToBTOpEeHME

Hroro
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TeruoBbie IBICHUS
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PasnmuuaTh TemnoBbIe SBIEHUS, NPUBOIUTH NPUMEPHI MPEBPALICHUS SHEPTHU MPH MOAbEME TeNa, MPU €ro MaJeHHU,
MEepeYrCIsITh CIOcOOBl M3MEHEHUS] BHYTPEHHEH SHEpIruH; NPOBOJAMTH OMBITHI 10 HW3MEHEHHWIO BHYTPEHHEH SHEprud,
OOBSACHSITH TEIUIOBBIE SIBJIEHHS Ha OCHOBE MOJEKYJSIPHO-KMHETHYECKOH TEOpHH; IPOBOJHUTH HCCIIEI0BATEIHLCKUN
OKCIIEPUMEHT II0 TEIUIONPOBOAHOCTH PA3JIMYHBIX BELICCTB U JEJaTh BBIBOJBI, AHAIU3UPOBATH, KAK HA IIPAKTUKE
YYUTBHIBAIOTCSl PA3MUYHBIE BHBI TEIUIOIEpPENIadM; CPaBHUBATH BHIBI TEIUIONEpenadd, paboTaTh C TEKCTOM y4deOHHKa,
OOBSICHATH (PM3NYECKUH CMBICH YAEITBHOM TEIUNIOEMKOCTH BENIECTBA; NPHBOAWTH IMPHUMEPHI NMPHUMEHEHHS Ha MPAKTHKE
3HAHUI O Pa3TUYHON TEIUIOEMKOCTH BEIIECTB, PACCUUTHIBATH KOIWYECTBO TEIUIOTHI, HEOOXOAMMOE Uil HarpeBaHUs Tela
WIH BBIAEISAEMOE WM MPH OXJIAXKICHHH, OOBACHATH IONyYCHHBIE PE3YJIbTaThl, NPEACTABIATH WX B BHAE TaOIuI,
OTpeNeNaTh AKCHEPHUMEHTAIFHO YAENbHYIO TEIIOEMKOCTh BEIIECTBA W CPAaBHUBATh €€ C TAOIMYHBIM 3HAYCHHEM;
OOBSICHATH (PU3MYECKUH CMBICT YAETbHON TEIIOTHI CTOpaHWsA TOIUIMBA W PACCUUTHIBATH €€; NMPUBOJUTH IPUMEPHI
9KOJIOTUYECKU YHCTOrO TOIUIMBA, NPUMEPHI, NOATBEPXKJAIOIINE 3aKOH COXPAaHEHMs] MEXaHUYECKOH dHEpruM; NpPHUMEHSTh




3HaHMS K PEIICHHWIO 3a/1a4, OTJMYATh arperaTtHble COCTOSHMS BEIIECTBA M OOBSCHATH OCOOEHHOCTH MOJIEKYJISPHOTO
CTPOEHMSI Ta30B, JKUAKOCTEH ¥ TBEPABIX TEN; pACCUNUTHIBATH KOJIWYECTBO TEIUIOTHI, BBIACILIONIETOCS IPH
KPHUCTAJUTU3aLNH, MOIy4aTh HEOOXOIWMBIC AaHHbIC W3 TAONUI; OOBSICHATH NMOHWKEHHE TEMIIEPATyphl *KUAKOCTH HPHU
WCTIApEHNH; PACCUUTHIBATH KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOE AN MPEBPALICHUS B Map KUAKOCTH JTIO0OH MacChl;
paccUnTHIBATH KOJIMUYECTBO TEIUIOTHI, MOIY4YEHHOE (OTAAHHOE) TEJIOM, YACNBHYIO TEIIOTY IMapooOpa3oBaHMsS, U3MEPSTh
BI&KHOCTh BO3IyXa; paboTaTh B rpymie, o0BsICHATh MPUHOUT paboTel U ycTpoicTBo JIBC; 0OBACHATH yCTPOWCTBO U
MIPHUHINI PaboTH MapoBoi TypOHHEI, cpaBHUBaTh KI1J] pa3nigHBIX MaIlMH M MEXaHU3MOB

DIIEeKTPUYECKHE
SIBIICHHS

29

BelcTynate ¢ JOKIaIOM HIIM CIIYIIaTh JOKJIAAbI, OOBSCHATH B3aMMOJICHCTBHE 3apsDKCHHBIX TEJI M CYIIECTBOBAHHE JABYX
POZIOB 3JIEKTPUYECKHX 3apsi0B, OOHAPYKUBATH HAdJICKTPHU30BAaHHBIE TENa, JIEKTPUIECKOE T0JIe; 00BIICHATH onbIT Modde
- MuunkeHa; oObsACHATh 00pa30BaHUE MOJIOKUTEIBHBIX U OTPULATENILHBIX MOHOB; MPUMEHSITh MEXIIPEIMETHbIE CBSI3U
XUMHUH U QU3MKU 17151 OOBSICHEHUSI CTPOCHUS aTOMa; OOBSICHATH AJICKTPU3ALHMIO TEJ IIPHU CONPHUKOCHOBEHHHU; Ha OCHOBE
3HaHUH CTPOEHHs aroMa OOBICHATH CYLIECTBOBAaHHE MPOBOJHUKOB, MOJYINPOBOJHHKOB U AMUDJIEKTPHKOB; MPUBOJHUTH
MPUMEpPHl NPUMEHEHHs NPOBOJHUKOB, MOJIYNPOBOJHUKOB M AMIIEKTPUKOB B TEXHHUKE, NMPAKTHUYECKOI'O NPHUMEHEHHUS
MOJYIIPOBOJJHUKOBOT'O JIMOJa; COOMpATh D3JEKTPUYECKYIO LeMb; OOBICHATH OCOOEHHOCTH OJIIEKTPHYECKOTO TOKa B
MeTa/ulaX, Ha3HA4YE€HUE MCTOYHHMKA TOKA B JJIEKTPUYECKONW LEMW; NMPUBOAUTH MPHUMEPBl XUMHUYECKOTO M TEILIOBOIO
JEWCTBHA 3JEKTPUYECKOTO TOKAa M HX HCIIOIH30BaHMSA B TEXHHWKE; OOBSACHATH TEIJIOBOE, XMMHUYECKOE M MarHHTHOE
JEWCTBHSA TOKAa; PacCUMTHIBATH IO (OpMyJIe CHIy TOKa; BbIpakaTh CHJIYy TOKa B PA3IMYHBIX CIUHHUIAX, BKIIOYATH
aMIEpMETP B LIENb; ONPEACIATh LEHY ACIECHUS aMIIEpMETpa U rajlbBaHOMETPA, MPEACTABIATh Pe3yIbTaThl U3MEPEHHN B
BU/E TaONUI; MPUBOIAWTH NPHMEpPHl NMPUMEHEHHS MOCIIEA0BATEIHHOTO, MapalIeIbHOTO W CMENIAHHOTO COCIUHEHHH
MPOBOJHUKOB, NMPUMEHATH 3HAHUS K PEUICHUIO 3a7ad, PacCUMTHIBaTh pabOTy W MOIIHOCTH 3JIEKTPUYECKOrO TOKa,
BbIpaXKaTh pabOTy TOKa B KBTeu; M3MepsATh MOIIHOCT M paboTy TOKa B JIaMIle, MCIHOJIB3Ysl aMIIEpMETP, BOJbT- METP,
4achl; OOBSICHATh HAarpeBaHHWE MPOBOAHUKOB C TOKOM C IMO3HMIHUH MOJIEKYJSIPHOTO CTPOEHHS BEIECTBA; PACCUUTHIBATH
KOJIMYECTBO TETUIOTHI, BBIJENAEMOE IIPOBOJAHHKOM C TOKOM Mo 3akoHy Jlkoymsa-JleHia, oOBSACHATE Ha3HAYCHHS
KOH/IEHCATOPOB B TEXHHUKE; MPUMEHSTh 3HAHUSA K DEIICHHIO 3aJad, PAaCCUUTHIBATh AIEKTPOEMKOCTh KOHJEHCATOopa,
paboTy, KOTOPYIO COBEPIIAET AISKTPHUYECKOE MOJIe KOHACHCATOpa, SJHEPTHI0 KOH/IEHCATOpa

3HeKTp0MaI‘HI/ITHBIe
SABJICHUS

BrIBIATE CBS3B MCXKIAY OJJCKTPUUYCCKUM TOKOM W MArHuTHBIM IIOJIEM, NPHUBOAWUTH NPUMEPBI MAarHuTHBIX HBHGHHﬁ,
Ha3bIBaTh CIIOCOOBI YCUIICHHUA MAarHuTHOIro ﬂGﬁCTBHH KaTylmikkh C TOKOM; IPHUBOAWUTL MPUMEPHI HCIIOJIb30BAHUA
JJICKTPOMArHmMTOB B TEXHUKC 1 6I>ITy; pa6OTaTL B I'py1rie, O0OBSICHATH BO3HUKHOBEHHE MarHUTHBIX 6ypb, HaMarHu4MBaHHC
JKeJIe3da; NPUMCHATH 3HAHUA K PCIICHUIO 3a1ad4, OOBSICHATE IIPUHIUIT Z[eﬁCTBH?I QJICKTpOABUTATCIST U ob0mactu ero
MNPUMEHCHUA; MICPECUUCIATh NPCUMYIIECCTBA 3J'I€K’I‘pOI[BPIFaT€J'I€I7[ 1O CPAaBHCHUIO C TCIJIOBBIMH ABUTATCIISIMU, ONPCACIIATH
OCHOBHBIC AC€TAJIN JJICKTPUYICCKOro ABUIraTeJid MOCTOAHHOI'O TOKaA, pa60TaTB B I'py1nmne, nojy4atb KapTUHbI MaronuTHOTO
I10JI TIOJIOCOBOTO U ayrooGpa3Horo MAarHuTOB; MPUMCHATL 3HAHHWA K PCHICHHUIO 3a1a4

CBETOBEIC SIBICHHS

10

OOBsicHATD 00pa3oBaHHE TEHH W TIOJIYTEHH; INPOBOAWTH HCCIIENOBATEIbCKUN SKCHEPUMEHT IO IOJIYYEHHIO TeHH M
MOJyTeHH, HaxoauTh [lomsapHyio 3Be3ay B co3Be3anu bonbmmioil MeaBenuiisl; UCTIONB3ys MOABIDKHYIO KapTy 3BE3JIHOTO
Heba, ONpeneNaTs MOJ0XKEeHNE TUIaHEeT, MPOBOANUTH MCCIEIOBATEIbCKUN IKCIEPUMEHT 0 M3YUYCHHIO 3aBHCHMOCTH yTiia
OTpaXEHHs CBETa OT yria majeHus. [IpUMEHSATh 3aKOH OTpakKeHHs CBETa NPH MOCTPOSHHHM M300pakKeHUS B INIOCKOM
3epKaie; CTPOMTh W300paKeHWEe TOYKM B IUIOCKOM 3epkaje, paboTath € TEKCTOM y4eOHHMKa; MPOBOIUTH
HCCIIEIOBATEIBCKIA SKCIEPUMEHT IO IPEIOMIICHHIO CBETa NPH MEpexoie JTy4a W3 BO3AyXa B BOJY, J€JNaTh BBIBOJEI,
pasnuyaTth JIMH3EI 110 BHENTHEMY BHUY; CTPOUTH M300pakeHHs, NaBaeMble JIMH30M (paccemBaroliei, coOuparomei) ais
ciryqaeB: F> f; 2F< f; F< f <2F; pa3nnuaTh MHIUMOE U JIEHICTBUTENbHOE N300paskeHNUs], U3MEPATH (POKYCHOE pacCTosTHUE U
ONTHYECKYIO CWJIy JIMH3bl; IPUMEHITh 3HaHWS K PEIICHUIO 3a/lad Ha NOCTPOCHHE M300pa)KEHHH, J1aBaeMBIX IIOCKHM




3€pKaJIOM U JIMH30H, OOBSACHATH BOCIIPHUATHE U300paKEHHUS II1a30M YEJIOBEKa; NPUMEHITh MEXIIPEIMETHbIE CBSI3H (DU3UKU
1 Oronoruu st 0OBACHEHUS BOCIPHATHA H300pakeHus. [IpUMEeHATh 3HaHUS K PEILCHHUIO 3a/1a4, CTPOUTH H300pakeHUE B
(oToanmapare

[ToBTOpEHME

JleMOHCTpHPOBaTh MPE3CHTANH; BEICTYIATh C JOKJIAAaMH U Y9aCTBOBATh B X 00CYKACHUH

Hroro:

68
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3aKOHEI
B3aMMOJIEUCTBUS U
IBIDKEHUS TEN

34

HaOnromate 1 oMuCHIBaTh MPSIMOJIMHEHHOS U PaBHOMEPHOE JBIIKCHHUE TCIICKKH C KalleIbHUIICH, 3aMHUChIBATH (POPMYJIBL:
JUJIS. HAXOKAEHUS MPOEKIMHM U MOJYJISI BEKTOpa NEPEMEIICHUS TeNa, I BIYUCIEHUS KOOPAUHATHI IBHKYIIETOCA Teja B
M000# 3aJaHHBIA MOMEHT BPEMEHH, OOBSCHATH (DM3MUCCKUI CMBICH IMOHSATHI: MTHOBCHHAs CKOPOCTh, YCKOPCHHC
MPUBOAUTH TNPUMEPbl PAaBHOYCKOPEHHOTO JBUKEHHS; pEIlaThb pPacyeTHble M KAue€CTBEHHBbIE 3a/ladyd C NPUMEHEHUEM
yKa3aHHBIX (Op- MYJ, BEUUCIATH MOIYJh BEKTOpA IEPEMEIICHHUs, COBEPIICHHOTO IMPSIMONWHEHHO W PaBHOYCKOPEHHO
JIBIDKYIIAMCSI TEJIOM 32 N-F0 CEKYHAY OT Hadalla ABIDKCHHS, 10 MOIYIIO IEpEeMEIIeHHs, COBEpIICHHOro MM 3a k-1o
CeKyHIY, MPEICTaBIATh PE3yNbTaThl U3MEPEHUI U BBIYUCICHUHA B BUAC TaONHIl U TpadHKOB; MO TpaQuKy ONMpeAeisiTh
CKOpPOCTh, YCKOPEHHE B 3a- TaHHBII MOMEHT BpeMEeHH; paboTaTh B TpyIIe, HaOI0IaTh M ONHCHIBATH ABIDKCHUE MasTHAKA
B JBYX CHUCTEMax OTCUETa, OJHAa M3 KOTOPHIX CBSI3aHA C 3eMJICH, a Jpyras C JIEHTOH, ABIXKYIIEWCS pPaBHOMEPHO
OTHOCUTEIIHO 3€MJIM; HAOJIOAATh MPOSBICHHUC HWHEPIMH, NPUBOJUTH NPUMEPHl MPOSBICHUS WHEPIUHU, peIIaTh
KaueCTBEHHBIC 3aJaull HAa NpUMEHEHHe MepBoro 3akoHa HbioTOHA, 3amMchiBaTh BTOPOM 3akoH HbIOTOHA B BEKTOpHO
dhopMe, B POCKIMAX HA OCh; PEIIaTh PACUCTHHIC M KAUCCTBCHHBIC 3a/1a4M Ha MIPUMCHCHHE 3TOrO 3aKOHA. 3amHChIBATh
Tpetuil 3akoH HeloTOHA B BHIEC (OPMYJIBI, pelllaTh PACUCTHBIC M KAYCCTBCHHBIC 33Jaud HA MPHUMEHEHHE 3TOr0 3aKOHA,
HAOJIIO1aTh MMAJCHUE OHUX M TE€X JKE TNl B BO3AYXE M B Pa3peKCHHOM MPOCTPAHCTBE; JeIaTh BHIBOJI O IBUKCHUHU TEI C
OJIMHAKOBBIM YCKOPEHUEM MPH JACUCTBHM HA HUX TOJBKO CHIIBI TsDKECTH. HaOiromaTh OMBITHI, CBHACTEILCTBYIOUIHE O
COCTOSTHUH HEBECOMOCTH TEJI;, CIeNaTh BBHIBOJ 00 YCIOBHSX, IMPH KOTOPBIX TeJa HAXOMSTCS B COCTOSHHH HEBECOMOCTH;
U3MEpPATh YCKOPEHHE CBOOOJHOTO TaaeHHS;, paboTaTh B TpyIIle. 3alUCHIBATh 3aKOH BCEMHPHOTO TATOTCHHS B BHUJE
MaTEeMaTHYECKOTO YpaBHEHUS, 3 3aKOHA BCEMHPHOTO TATOTCHUS BBEIBOIUTH Gopmyny g = GM?3/(r2), Ha3bIBaTh yCIIOBHS,
IpU KOTOPBIX TeJla JBMXKYTCS MPSIMOJMHENHO WM KPUBOJMHEHHO; BBIYUCIATH MOJYJIb LEHTPOCTPEMUTENHHOIO
YCKOPEHHUsI, CIAyllaTb OTYET O pe3yJbTaTax BBIIOJHEHUS 3aJaHUS-IPOEKTa «DKCIEPUMEHTAIBLHOE MOATBEPKICHUE
CIIPABEIJIMBOCTH YCJIOBUSI KPUBOJMHEHHOIO JBMKEHUSI TE»; NaBaTh OINPEAEJICHUE UMITYJIbCca TENa, 3HaTh €ro €JUHUILY;
00BSCHATH, KaKasi CUCTeMa TeJl Ha3bIBAETCsSl 3aMKHYTOU, MPUBOJIUTEH MPUMEPHI 3aMKHYTOW CHCTEMBI;, 3alIUChIBAThH 3aKOH
COXpaHEHMs] UMITYJIbCA, pElIaTh PACUETHBIE M KaYECTBEHHbIE 3a/1a4l HA IPUMEHEHNE 3aKOHA COXPAHEHHUs SHEPTUU

Mexanuueckue
KOJIeOaHUS U BOJIHBI.

3ByK

15

MPHUBOANTH HpUMEpHl KoJeOaHMIf; OMHCHIBAaTh JWHAMHMKY CBOOOJHBIX KOJIeOAaHUI NPYXHHHOTO M MaTeMaTHYECKOTO
MasiTHUKOB, M3MEPATh KECTKOCTh NMPYKWHBI WIM PE3MHOBOTO MIHYpa, 3alMCHIBaTh (POPMYILy B3aUMOCBS3M NEpHOAA H
9acTOTHl KOJEeOaHWA; MPOBOINTH SKCIIEPUMEHTAIFHOE HCCIICAOBAaHHUE 3aBHCHMOCTH TEpHOJa KOJeOaHWH MPYKHMHHOTO
MasTHHKAa OT m U k. IIpoBoauTh HMcceoBaHUs 3aBUCHMOCTH Tepuoja (YacToThl) KojeOaHWd MasTHHKA OT JJIMHBI €T0
HUTH; TPEJICTABIATh PE3yNbTaThl U3MEPEHUI M BBIYHCICHUN B BHJE TAOMHUIl, paboTaTh B IpyMIe; OOBSICHATh NPUIHHY
3aTyXxaHHs CBOOOIHBIX KojeOaHWil; Ha3bIBaTh YCIIOBHE CYIIECTBOBAHUS HE3aTyXarolux kosiebaHui. OOBACHATH, B 4eM
3aKIII0YAeTCsl SIBICHHME PE30HAHCA, NPUBOJUTH MPUMEPHl MONE3HBIX M BPEAHBIX MPOSIBICHUNM pe30HAaHCA U IyTH
yCTpaHEHHUsl MOCIeAHUX. Pa3znuyaTte nomepedyHble M MPOAOJIBHBIE BOJHBI, HAa3bIBaTh XapaKTEPU3YIOLIUE BOJIHEI
¢usnueckre BennuuHbl. Has3piBaTh AMana3oH 4acTOT 3BYKOBBIX BOJIH; IIPUBOJUTH 0OOCHOBAHHS TOTO, YTO 3BYK SIBIISICTCS
MPOAOJIBHONM BOJIHOW; HA OCHOBAHUU YBMJEHHBIX ONBITOB BBIABUTaTh TMIOTE3bl OTHOCHTEIBHO 3aBUCHMOCTH BBICOTEHI




TOHA OT YaCTOTHI, @ TPOM- KOCTH — OT aMIUIUTY/AbI KoJeOaHni UCTOYHMKA 3BYKa, OOBSICHATH, II0YEMY B ra3ax CKOPOCTb
3ByKa BO3PACTACT C MOBBIIMICHHEM TeMIepaTypbl. [IpuMeHATh 3HaHMS K pemeHno 3aaa4. OOBACHITH HAOIIOAAEMBIA OTIBIT
110 BO30YKJCHUIO KOJICOaHNH OJJHOTO0 KAMEPTOHA 3BYKOM, MCITyCKaeMbIM APYTUM KaMEPTOHOM TaKOH K€ JaCTOTHI

DIIeKTPOMarHuTHOE
noJje

25

Jlenats BBIBOABI O 3aMKHYTOCTH MarHUTHBIX JIMHHH M 00 OCNAOJICHUM MOJISA C yOAJCHHEM OT IIPOBOAHUKOB C TOKOM,
OTIPEICTATh HAMPABICHUE 3JICKTPUIECKOTO TOKA B NMPOBOJHMKAX M HAIPABJICHHWE JIMHUH MAarHUTHOTO Houd. [IpuMeHsATh
[IPaBWIO JIEBOM PYKHU; OINpPEAEIATh HANPABICHHE CUIIBI, ACHUCTBYIOIIEW HA DJIEKTPUUECKUM 3apsi, IBIKYILIUICS B
MarHUTHOM IIOJIC; OTIPEAETATh 3HAK 3apsAla W HANpaBJICHWE ABMKCHHS YaCTHUIIBI OMHCHIBATH 3aBHCHMOCTH MarHHUTHOTO
MOTOKA OT WHAYKIIMH MAarHUTHOTO TOJIS, MPOHMU3BIBAIOIIETO IIOMAAb KOHTYPA M OT €r0 OPHEHTAINH II0 OTHOLICHUIO K
JIMHUSIM MarHUTHOHM MHIyKuuu. HabmonaTh M OMMCHIBATH OMBITHI, MOATBEPKIAIONINE TOSBICHHE JIEKTPUIECKOTO OIS
IpU U3MEHEHUM MAarHUTHOTO IMOJIs, JelaTh BBIBOABL. IIpOBOAUTH HCCIENOBATENbCKUM 3KCIEPUMEHT IO HU3YUYCHHIO
SIBJICHUA 3HCKT‘pOMaFHHTHOﬁ WHAYKOWUW, aHAJIU3UPOBATH PE3YJbTAaThl 3KCIOCPHUMCHTA U [JCJIaTbh BBIBOADI, pa6OTaTI) B
rpynrne, oObsACHATh (U3MYECKyI0 cyTh npaBuia Jlenna u GopMynupoBars ero; MpUMeHsTh NpaBwio JIeHna u npaBuio
MIPaBOil pyKH Il ONpesieeHns HalpaBiIeHNUs HHAYKIMOHHOTO Toka. HabmonaTe U OOBACHATH SBICHHE CAMOMHAYKIIUH.
Paccka3piBaTe 00 ycTpoiicTBe M NpHUHIMIE [IeHCTBHA IeHepaTopa IMEPEeMEHHOI0 TOKAa; PacCKa3blBaTh O HA3HAUYCHUH,
YCTPOMCTBE ¥ NMPHHIMIE ACHCTBUS TpaHC(HOPMATOpa M ero npuMeHeHuH. HaOmromaTh ONBIT 1O M3IIyYEHUIO U IpHEMY
3JIEKTPOMAarHUTHBIX BOJIH; ONMCHIBATH PA3IHUYMs MEXIY BHXPEBBIM JJICKTPUYECKUM M DJIEKTPOCTATHUECCKUM IIOJIIMH,
HaOmonaTe CBOOOJHBIE AJICKTPOMAarHWTHBIC KojieOaHMs B KoieOAaTeNbHOM KOHTYpE; pemiaTh 3ajadu Ha (opmyiy
ToMmcoHa, paccka3plBaTh O TPHUHOWNAX PAgWOCBA3M W TEJNEBUICHMS; HA3blBaTh PA3NWYHBIC  JHANa30HBI
3JIEKTPOMAarHUTHBIX BOJIH, OOBSICHATH CYTh U 1aBaTh ONpEeNICHNE SBJICHNS aucnepcnu. Habmonate pasnoxenue 6emoro
CBETA B CHEKTP IIPU €ro NPOXOXKICHHUH CKBO3b NPU3MY M IOIydCHHE OENIOro CBETa IMyTEM CIIOXKEHHS CIIEKTPAbHBIX
OBCTOB C I10- MOMIIBKO JIMH3BI, Ha6J'IIOILaTI) CIUIOIIHOM M JHUHEHYaThIe CIICKTPbI HUCITYCKaHUSA, OOBACHITH H3JIy4YCHUE U
TOTJIOIIEHHE CBETa aTOMAMU

Crpoenue aToma u
aTOMHOTO siipa

20

OnuceiBaTh ONbITH Pedepdopna: o 0OHAPYKEHHIO CII0KHOTO COCTaBa PaJMOaKTHBHOTO U3JIYUYEHHS U TI0 UCCICAOBAHUIO
C TIOMOIIBIO PACCESTHUS 0-4acTHUI] cTpoeHHst aToMa. OOBSICHATH CYTh 3aKOHOB COXPAHEHHUSI MACCOBOTO YHCIHA U 3apsAla MpH
PaZMOAaKTUBHBIX NPEBPALICHHUAX; MPHUMEHSITh 3TH 3aKOHBl NPH 3alUCH YpPaBHEHUH SANEpHBIX peakiui. M3mepsaTs
MOIIHOCTh ZI03bl Pa/IMAIIMOHHOTO (hOHA 103MMETPOM; CPaBHHBATh MOJYUYEHHBIH PE3yJIbTaT ¢ HAHMOOJBIIAM JOMYCTHMBIM
JUISL 4eJIOBEeKa 3HaueHHeM; paboTaTh B IpyIIle, IPUMEHSITh 3aKOHBI COXPAHEHMSI MAacCCOBOTO YHMCIA M 3apsja s 3aIlich
ypaBHEHHH sIepHBIX peakiuidl. OOBSACHATh (U3MYECKUIl CMBICT TOHATHI: MacCcOBOE M 3apsIOBOE YHCIA, OOBSICHATH
(u3MUecKuii CMBICT MTOHSATHI: 3HEPTHs CBS3H, AepeKT Macc. ONMUCHIBATH MPOILECC ASJICHHS sApa aToMa ypaHa; OOBsACHATh
(hu3MUecKuii CMBICI MTOHATHHN: IIEMTHAs Peakys, KpUTHIECKask Macca; paccKa3blBaTh O HA3HAYCHUH SJEPHOTO PEaKTOpa Ha
MEJUIEHHBIX HEWTPOHAX, €ro yCTPOWCTBE W NPHHIMIE ACHCTBHS; Ha3bIBaTh NpenMmyliecTBa M HemoctaTku ADC mepen
JpYTMMHU BUAAMH, 3JEeKTpocTaHIuid. Ha3piBaTh (u3ndeckne BEJMUUHBL MOTJIOIICHHAS 1032 W3JIydeHus, Ko3((PHUINEHT
Ka4yecTBa, SKBUBAJIICHTHAS J103a, IEPHOJI ITOypacaaa; MPeICTaBIATh Pe3yIbTaThl N3MEPEHUH B BHIE TaOJHIl; OIICHUBATD
110 TpauKy IEepHoJ MOJypacnaga NpoAyKTOB Paciaia pagoHa;

Ctpoenue u
SBOJIIOLIUS
Bcenmennoit

HaspiBaTh rpynmsl 00beKTOB, BXOASMIMUX B CONHETHYIO CHCTEMY, IPUBOIUTHh IPUMEPHI H3MEHEHMSI BU/Ia 3Be3HOTO Heba
B T€UEHHUE CYTOK, CPAaBHUBATH IIAHETH 36MHOUN TPYNIbI; IUIAHETHI-TUTAHThI, aHATU3UPOBaTh (oTOrpadvy WUIH CIIANIBI
mwianeT. OOBSICHITh PU3NIECKUE TIPOIIECCHI, MPOUCXOoasIne B Heapax CoHIA U 3BE3/]; Ha3bIBATh MPUINHBI 00pa30BaHUS
mateH Ha CoJHIE; JEMOHCTPHPOBATh MPE3CHTAIMH, YYaCTBOBATH B OOCYXKICHWU MPE3CHTAIUM; 3aluChiBaTh 3aKOH
Xab06ua, onvChIBATh TPU MOJIEIN HECTAlMOHAPHOH Beenennoi, mpennoxenHsie OpuaManoM

IToBTOpEeHune




Hroro:

102

Hroro no
MPOTrpaMMe:

208

18

31




