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Pabouas mporpamma coctaBiieHa Ha OCHOBe MeTOAMYECKIX PEKOMEHIAINH 110 CO3AaHUI0 U
(YHKIIMOHMPOBAHUIO B 00111€00Pa30BaTENbHBIX OpPraHU3aLUsAX, PACIOIOKEHHBIX B CEIbCKOM
MECTHOCTHU M MaJIBIX TOPO/aX, HEHTPOB 00Pa30BaHNUs €CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOM
HanpasJieHHOCTeN «Touka pocTa», yTBEPKAECHHBIX paclopsHKeHUEM MUHHCTEPCTBA
npocsenienust Poccuiickoit @enepanuu ot 12 suBapst 2021 r. Ne P-6

I[InanupyemMble pe3yJbTaThl 0CBOEHHS Y4eOHOT0 MpeaMeTa (pu3uKa.
®I'OC 000 7- 9 kaacesl.
(TIPOBOJIUTH OIBITHI C UCIIOJIB30BAHHEM aHAIIOTOBO JIAOOPATOPHOTO
u udposoro obopynoanus Llenrpa "Touka pocra")

BbInyCKHUK HAY4YUTCS:
e  coOmronatk mpaBuia 6€30MacCHOCTH U OXPAHBI TPYAA P padbOTE C y4eOHBIM
1 1a060paTOpHBIM 000PYIOBaHUEM;
® [IOHMMATh CMBICII OCHOBHBIX (PM3UYECKUX TEPMHHOB: (PU3NUECKOE TEJO,
¢busnveckoe sBieHUE, GU3NIECKast BEIUINHA, CTUHUIIB H3MEPCHHUS;
® pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXKHO pEUINTh MPU I[OMOIIU
(bu3MyecKUX  METOJOB; AaHAIU3UPOBATh OTHENbHBIC OSTambl  MPOBEIACHUS
WCCIIEIOBAaHHUH U MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOICHHUI U OIIBITOB;
®  CTaBUTb OMBITHI IO UCCIIETOBAHUIO (PU3MUECKUX SIBICHUN UITH PUINIECKUX
CBOMCTB Tel 03 MCIOIb30BaHUS MPSIMBIX U3MEPEHHI; TP 3TOM (HOPMYIHUPOBATH
npobiieMy/3amadqy  y4eOHOTO  OIKCIIEPHMEHTa; coOupaTrh  YCTaHOBKY U3
MPEITI0KEHHOTO 000PYAOBAHUS; IPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOJIBI.
[Tlpumeuanue. Ilpu mnpoBeneHMH wHCCIENOBaHUS (PU3HMUECKUX SIBICHUH W3MEPUTEIBbHBIC
npuOOpbl UCHONB3YIOTCS JIMIIb KaK JaTYUKH H3MEpeHHs (U3MYECKUX BEIHYMH. 3arucu
MOKA3aHUH MPSIMBIX U3MEPEHUH B 3TOM cllydae He TpeOyeTcs.
® TIOHMMATh POJIb SKCIIEPUMEHTA B MOJIYYCHUU HAYYHOU HH(DOpMALINY;
®  TIPOBOAUTH MPSMbIE U3MEpPEHUsT GU3NUECKUX BETUUHH: BPEMsI, PACCTOSTHUE,
Macca Tena, o0beM, Cuila, TeMIepaTypa, aTMoc(epHOe [aBJICHUE, BIIAXKHOCTb
BO3/lyXa, HAMNpsOKEHHWE, CUia TOKa, PaguallMoOHHBIM (OH (C HMCIOIB30BAHHEM
J03UMeTpa); MpHU O3TOM BBIOUPATh ONTHUMANBHBIM CIIOCOO U3MEpEeHus u
HCIIOJIB30BATh MIPOCTEUIINE METOABI OLIEHKH ITOIPEIIHOCTEN N3MEPEHUN.
[Tpumeuanue. Jlrobas ydeOHas mporpamma JOJKHA oOecreyrBaTh OBJAJCHUE MPSIMBIMU
U3MEPEHUSIMH BCEX MEPEUHCICHHBIX (U3UYECKUX BEITHYUH.
® [IPOBOAWUTH HCCIENOBaHHE 3aBHUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIOJIb30BaHHUEM TMPSMBIX HW3MEpPEHUil: MpPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY,
(UKCUPOBATH pPe3yabTATHI TOIYIEHHON 3aBHCUMOCTH (DU3MUYECKHIX BETMYMH B BUJIC
Tabnuil u TpaduKOB, AeTaTh BHIBOABI IO Pe3yabTaTaM HCCIEI0BaAHUS;
® T[POBOJAWTH KOCBEHHBIC W3MEpeHHUS (U3MUECKMX BEJIWYHMH: TIPU
BBINOJIHEHUH HM3MEPEHU CcoOHpaTh HKCHEPUMEHTAIBbHYIO YCTaHOBKY, CIEHys
MPEUIOKEHHONW WHCTPYKIIMH, BBHIYUCIISATh 3HAYCHUE BEIIMYUHBI U aHATU3UPOBATH
MOJTy4YEHHBIE PE3YJIbTAThI C YUETOM 33JJaHHON TOUHOCTH U3MEPEHUIA;
® AHANM3WPOBATH CHUTYAIlMM TPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa,
y3HaBaTh B HHUX TIPOSBICHHE W3YYCHHBIX (U3UYECKUX SIBICHUH  HIIH
3aKOHOMEPHOCTEN U MPUMEHATh UMEIOLIHECs 3HAaHU I UX 00bSCHEHHUS;
® TIOHMMATh NPHHIUIBI JCHCTBUS MAIUH, MPUOOPOB W TEXHUYCCKUX
YCTPOWCTB, YCIOBHS UX 0€30MacHOTO MCIIOIb30BaHMS B OBCETHEBHOMN JKU3HU;
®  HCMOJBb30BaTh MPHU BBHIMOJHEHUH Y4YEOHBIX 3aJlad HAYyYHO-TIOMYISPHYIO
TuTepaTypy O (U3MUECKHUX SIBICHUSAX, CIPABOYHBIE MaTE€pPHANbI, PECYPCHI
HuTtepner.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCH:



®  0cO3HABAMb YEHHOCMb HAVYHBIX UCCIe008AHUL, PONb  QUUKU 6
pacuiuperuy npedCmaegieHull 06 OKpyJjicarwem mupe u ee 6Kid0 8 YiyyuleHue
Kayecmea HCUusHu,

®  UCNONBL306AMb NPUEMbl NOCMPOEHUs QU3UYECKUX Mooenell, NOUCKa u
Gopmynupoeku  00KA3amenbCme  6blOBUHYMBIX 2UNOMe3 U MeoPemudecKux
8bI60008 HA OCHOBE IMNUPULECKU YCIMAHOBIEHHBIX (YaKmos;

®  (CpasHugamv MOYHOCMb USMEPEHUS] PUBUYECKUX BEIUYUH NO BEIUYUHE UX
OMHOCUMENbHOU NO2PEWHOCIU NPU NPOBEOEHUU NPSAMBIX USMEPEHULL,

®  CaMOCMOAMENbHO NPOBOOUMb KOCBEHHble UBMePeHUs U UCCIe008aAHUS
Quzuyeckux 6eludUH C UCNONB308AHUEM DATUYHBIX CHOCO008 U3MEpeHUs
Qusuueckux eIudUH, 8blOUPAMb CPEOCMEa UBMEPEHUS C Y4emoM HeoOX00UMOll
MOYHOCU U3MEPEHUL, 0O0CHOB8bIBAMb 8blOOP CROCOOA U3MEPEHUS, A0eK8AMHO20
NOCMABNIeHHOU  3a0aye, NPoBOOUMb OYEHKY OOCHOBEPHOCIU  NOJYYEHHbIX
pe3yiLmamos;

®  GOCHPUHUMAMb UHPOPMAYUIO DUIUYECKO20 COOEPICAHUS 6 HAYYUHO-
NONYIAPHOU Jumepamype u cpeocmeax Maccosoll uHgopmayuu, Kpumuyecku
OYEHUBAMb NOTYUEHHYIO UHDOPMAYUIO, AHATUSUPYS ee COOepHCaHue U OaHHble 00
UCmMoYHUKe uHgopmayuu,

® co30asamb CcOOCMEEHHble NUCbMEHHble U YCMHble COO0OWjeHUs O
Quzuueckux ABNEHUAX HA OCHOBE HECKONbKUX UCMOYHUKOS UHpopmayuu,
conpogodcoamsy  GbICMYNJieHue  Npe3eHmayuetl,  yuumoléas — 0CcoOeHHOCmU
ayoumopuu c6epCcmuuKos.

MexaHuuyecKHe siBJIeHUS
BbeInyCKHUK Hay4uTCH:

®  pacro3HaBaTh MEXaHUYCCKHE SIBJICHUS M OOBSCHITH HA OCHOBE MMEIOLITUX CS
3HAHWM OCHOBHBIE CBOWCTBA WJIM YCJIOBUA TMPOTEKAHUS ITUX SABICHHIL:
PaBHOMEPHOE U HEPABHOMEPHOE JBH)KEHUE, PABHOMEPHOE U PAaBHOYCKOPEHHOE
NPAMOJIMHENHOE JIBUKEHHUE, OTHOCUTEIBHOCTh MEXaHUYECKOTO JABUKCHMUS,
cBOOO/IHOE TaJieHue Tell, pAaBHOMEPHOE JBIKEHUE IO OKPYKHOCTH, WHEPIHS,
B3aWMO/JICVICTBAE TEJI, PEAKTUBHOE [BWKEHHE, Iepeaaya JaBJICHUS TBEPAbIMHU
TeJlaMH, S>KUIKOCTSIMH M Ta3aMu, aTMoc(epHoe [aBleHHe, IUIaBaHUE Tell,
paBHOBECHE TBEPIBIX TEJ, MMEIOIIMX 3aKPEIUICHHYI0 OCh  BpAILCHUS,
KosebaTenbHOE IBIKEHUE, PE30HAHC, BOJTHOBOE JIBIKEHUE (3BYK);

®  ONKCHIBATh U3YYEHHBIE CBOMCTBA TEJI U MEXAaHUYECKUE SIBJICHUS, UCTIOJIb3YS
¢bu3nueckue BEIMYMHBI: MYTh, TEpEMEIICHHe, CKOPOCTh, YCKOPEHHE, MEPHOI
oOparieHusi, macca Tejla, IJIOTHOCTh BEIIECTBA, CWia (CWia TSDKECTH, CHia
yIIPYTOCTH, CUJia TPEHUs), AaBIEHUE, UMMYJIbC Tella, KUHETHYeCKas dSHEepTus,
MOTEHIMATbHAS SHEPTHs, MEXaHNYecKasi paboTa, Mexanuueckass MOmHocTh, KIT/]
MIPH COBEPILIEHUU PabOTHI C UCTIOIB30BAHUEM IMMPOCTOTO MEXaHU3Ma, CUJIa TPEHUS,
aMIUTUTyJa, TEPUOJl W 4YacToTa KoJieOaHWW, JJIMHA BOJIHBI M CKOPOCTH €€
pacipoCTpaHeHUs; MPU ONUCAHUHU TMPABUIBHO TPAKTOBATh (PU3WYECKUN CMBICI
WCIIONB3YEMBIX BEIIMYMH, WX OOO3HAYECHHS W €IUHUIIBI U3MEpPEHUS, HaXOIUTh
(GbopMyIbl, CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYHUHY C JPYTHMH
BEJTMYMHAMU, BEIYUCIISTH 3HAUCHUE (PU3NYECKON BETUIHHBI;

®  aHAJIM3UPOBATH CBOMCTBA TEJ, MEXAHWUYECKHE SBJIEHUA M MPOLECCHI,
UCIONB3YS (PU3NYECKUE 3aKOHBI: 3aKOH COXPAHEHUs YHEPTHH, 3aKOH BCEMHPHOTO
TATOTEHUS, TPUHIUIT CYNEPHO3UIMA CHUJI (HAXOXJEHHWE PaBHOICHCTBYIOIIEH
cunsl), I, II u III 3akonsl HeloTOHA, 3aKOH COXpaHEHMs] MMITyJbca, 3akoH ['yka,
3akoH [lackams, 3akoH Apxumena, TpH OTOM pa3audyaTh CJIOBECHYIO
(hOpMyIMPOBKY 3aKOHA U €T0 MAaTEeMaTUYECKOE BHIPAKEHUE;

e pasnuyaTh OCHOBHBIC TPU3HAKK M3YYCHHBIX (U3UYECKUX MOJIETICH:



MaTepuagbHas TOYKa, HHEPIIUAIbHAS CUCTEMA OTCUETA,;

e  pemiath 3a7a4yu, UCIONB3Yys (PU3HUYECKHE 3aKOHBI (3aKOH COXPAHEHUsl DHEPTUH, 3aKOH
BCEMHUPHOI'O TArOTeHMs, npuHuun cyneprnosunuu cwi, I, II u III 3akonsl HeroToHA, 3aK0H
COXpaHEeHHsI UMITyJibca, 3akoH ['yka, 3akon [lackams, 3akoH Apxumena) u (HOpMyIbl,
CBSI3bIBAIOIIME (PM3UYECKUE BETUYMHBI (IIyTh, CKOPOCTh, YCKOPEHHUE, Macca Tela, TNIOTHOCTh
BEIIIECTBA, CHJIA, IaBJICHHUE, UMITYJIbC Tela, KHHETUYECKask SHEPT s, IIOTCHIMAIbHAS SHEPTHS,
MexaHu4deckas pabora, Mexanndyeckass momHocts, KITJ mpocToro mexanusma, cuia TpeHUs
CKOJIBXKCHUS, KOO (QUIIMESHT TPSHHUS, aMIUTUTY/I, IEPUOJT M YacTOTa KoJeOaHuH, JITHHA BOJTHBI
U CKOPOCTh €€ PAacIpOCTPAaHEHHUsI): Ha OCHOBE aHAIM3a yCJIOBUS 33/1a4M 3alUCHIBATh KPATKOE
YCIIOBHE, BBIICIATh (PU3NYECKHUE BEIWYHMHBI, 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIC IS €€
pelIeHHs, IPOBOJUTH PACYEThl U OLIEHUBATh PEaJIbHOCTH IMOJYYCHHOTO 3HaUeHHs (pru3rmuecKon
BEJIMYMHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCH:

®  UCNONBL306AMb 3HAHUS O MEXAHUYECKUX SI8ICHUSX 8 NOBCEOHEBHOU JHCU3HU
0J151 obecneyenus 6e30nacHoCmu npu 0opaweHul ¢ nPuboOpamu U MexHU4eCKUMu
ycmpoucmeamu, 0Jisl COXPAHeHUs: 300p08bsi U COONIOOEHUST HOPM IKOLOSUYECKO20
nosedeHusi 6 OKpydcaiowell cpede;, NPUBOOUMb NPUMEPbL  NPAKMULECKO2O
UCNONL306AHUSL PUUYECKUX 3HAHULL O MeXAHUYeCKUX SGIeHUSIX U (DU3UYeCcKUux
3aKOHAX, NpUMepbl UCHONb30BAHUSL B0300HOGIAEMBIX UCMOYHUKOE OHEPSUU,
9IKOJI02UYECKUX NOCTEOCMBULL UCCTe008AHUS KOCMUYECKO20 NPOCMPAHCME;

®  pazuuamv SpaHuybl NPUMEHUMOCIU QUBULECKUX 3AKOHO8, NOHUMAMb
gceobwuii  xapakmep  (QYHOAMEHMANIbHLIX  3AKOHO8  (3AKOH — COXPAHeHUs.
MEXAHUYEeCKOl JHepeUull, 3aKOH COXPAHEeHUS UMNYIbCd, 3AKOH BCEeMUPHO2O
Ms2OMenUst) U 02PAHUYEHHOCMb UCHONIb306AHUSL YACMHbIX 3aKOH08 (3akoH I yka,
Apxumeoa u 0p.);

®  HAXOOUmMb AOEK8AMHYI0 NPEONONCEHHOU 3a0aue QuU3UUecKyo Mooelb,
paspewams npooiemMy KAk HA OCHO8e UMEHOWUXCS 3HAHUL NO MeXAHUKe C
UCNONL308AHUEM MAMEMAMUYeCcKo20 annapamd, max u npu noMowu Memooos
OYEHKIL.

TenJioBbie ABJICHUA
BbinyckHUK HayuMTCs:

e pacro3HaBaTh TEIUIOBBIE SIBJICHHUS U OOBSICHATH Ha 0a3ze HMMEILUXCcs
3HaHUI OCHOBHBIE CBOICTBA MJIM YCIIOBHSI POTEKAHUS 3TUX SIBICHUM: tuddy3us,
M3MEHEeHHEe 00beMa Tesl IPU HarpeBaHuU (OXJIaXJIEeHUM), O0JbIas CXKMMAEMOCTh
ra3zoB, Majas C)XKMMAaeMOCTb JKUIKOCTEH M TBEPHABIX TEI; TEINIOBOE PaBHOBECHE,
UCIIapeHue, KOHIEHCAllMs, IJIaBJI€HHE, KPUCTAIIM3alus, KUIIEHHEe, BIAXXKHOCTh
BO3/yXa, Pa3JInYHbIE CIIOCOOBI Terionepeaadn (TemIonpoBOIHOCTb, KOHBEKIIMS,
U3JIy4YEHUE), arperatHble COCTOSHUS BEIIECTBA, IOIVIOUIEHHE HHEPruu IpHU
UCIIAPEHNUH JKUJIKOCTH U BBIIEICHUE €€ NMPH KOHICHCAIMM Iapa, 3aBUCUMOCTh
TEMIIEPATypPbl KUTIEHUS OT JaBIICHUS;

®  ONUCHIBaTh M3YYECHHBIE CBOMCTBA TE€JI U TEIUIOBBIE SBJICHUS, HCIOJIB3YS
¢usnyeckue  BEIMYMHBI:  KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  DHEprus,
TeMIIepaTypa, yAelbHas TeIJI0OEMKOCTh BEIlleCTBA, y/AeIbHas TEIUIoTa IMJIaBJIEeHHUs,
yaelbHas TemjaoTa MapooOpa3oBaHUs, ylelbHas TeIIoTa CropaHHus TOIUIMBA,
KO3 (ULHUEHT TMOJEe3HOro JEHCTBUS TEIJIOBOIO JBUTATENsl; IpU OMHUCAHUU
NPaBUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICT HCHOJIB3YyEMBIX BEJIHYMH, HUX
0003HaYEeHUSI ¥ €IMHULIBI U3MEPEHMSI, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIINE TaHHYIO
¢u3nyecKyro BEIMYMHY C JPYTMMH BEJIMYMHAMH, BBIUYMCIATH 3HAYECHUE
(hbU3UYECKON BEITMYHHBI,

®  aHAJIU3HMPOBATh CBOMCTBA TEJ, TEIIOBBIE SIBJICHUS U MPOLIECCHI, UCIIOJIB3YS
OCHOBHBIE TOJIOKEHHSI aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI O CTPOCHUHU BELIECTBA U



3aKOH COXPaHECHHS SHEPTUU;

e pa3iMyaTh OCHOBHBIC IPH3HAKM M3YYCHHBIX (U3UYECKHX MOJENeH
CTPOCHHS Ta30B, )KUJIKOCTEH U TBEP/BIX TET,

®  [PUBOJUTH IPUMEPHI MPAKTHYECKOTO UCIIOIB30BaHUS (HU3NICCKUX 3HAHUN
O TETUIOBBIX SIBJICHUSIX;

e pemarh 3aJa4d, HWCIOJB3YS 3aKOH COXPAaHEHUS SHEPrUU B TEIUIOBBIX
mporeccax u (Gopmysbl, CBs3bIBalONIME (U3MUECKUE BEITUYUHBI (KOJIUYECTBO
TEIUIOTHI, TEMIepaTypa, yJelbHas TEIIOEMKOCTh BEIIECTBA, YAETbHAs TEIUIOTa
IUTABJICHUSA, yJeIbHAs TEIUIOTa MapooOpa3oBaHUs, yleidbHas TEIUIOTa CrOpaHUs
TOIUTUBA, KOA(PPHUIIMEHT MOJIE3HOTO JICHCTBHS TEIUIOBOTO JIBUTATENIs): HA OCHOBE
aHaJlM3a yCJIOBHS 3aJlayMl 3alHChIBATh KPATKOE YCIOBHUE, BBIICTATH (PU3UUECKHE
BEJIMYMHBI, 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IUIsI €€ PEUICHHUs, MPOBOIHMTH
pacdeTl W OICHUBATh PEAIBHOCTh IOJIYUCHHOTO 3HAueHUs (Qu3nvecKon
BEJIMYMHBI.

BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCS:

®  UCNONBL306AMb 3HAHUS O MENLOBbIX AGNIEHUSX 8 NOBCEOHEGHOU JICUSHU OISl
obecneyenusi bezonacHocmu npu oopawjeHuu ¢ npubopamu U MexHU4ecKUMU
ycmpoucmeamu, OJisl COXPAHeHUs1 300p08bsi U COONIOOEHUST HOPM IKOLOSUYECKO20
nosedeHusi 8 OKpyJcarwel cpede;, NpuUGOOUMb NpPUMepPbl  IKOIOSULECKUX
nocireocmeull pabomul O0gueameneli BHYMPEHHEe20 C2OpaHus, Menjiosvlx U
2UOPOINEKMPOCMAHYULL,

®  pazuuamv SpaHuybl NPUMEHUMOCIU QUULECKUX 3AKOHO8, NOHUMAMb
gceobwull xapakxmep yHOAMEeHMAanIbHbIX QU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUs
SHepeuu 8 Menyio8blX NPoYeccax) U O0SPAHUYEHHOCHb UCNOTIb306AHUS YACHHbIX
3aKOHO8;

®  HAXOOUmMb AOEK8AMHYI0 NPEONONCEHHOU 3a0aue QU3UUEeCcKYI0 Mooelb,
paspewams npooaemy Kaxk Ha OCHO8e UMEIOWUXCS SHAHULL O MENT0BbIX ABLEHUSX C
UCNONL308AHUEM MAMEMAMUYecKo20 annapamd, maxk u npu noMowu Memooos
OYEHKIL.

JJleKTpUYeCKHe U MATHUTHbIE SIBJICHUS
BbInyCKHUK HAy4YUTCH:

®  pacro3HaBaTh JJIEKTPOMATHUTHBIE SBJICHHUS M OOBSICHATH HAa OCHOBE
HMMEIOLINXCS 3HAHUK OCHOBHBIE CBOMCTBA I YCIIOBUS IPOTEKAHUS 3TUX SABJICHUM:
3JIEKTPHU3ALMS TEN, B3AUMOJICHCTBHUE 3apSAI0B, AIEKTPUUECKUN TOK U €r0 AEHCTBUSA
(TerutoBoe, XUMHUYECKOE, MarHuTHoE), B3aMMOJICVICTBUE MAarHuTOB,
3JIEKTPOMArHUTHASI MHIYKIUS, 1€HCTBUE MArHUTHOTO I10JIS1 HA IIPOBOJHUK C TOKOM
YU Ha JBIKYLIYIOCS 3apsDKEHHYI0 YacTHLy, JACHMCTBHE DJIEKTPUUYECKOTO IOJs Ha
3apsUKEHHYI0  YacTHIly,  JJIGKTPOMATrHUTHBIE  BOJIHBI,  INPSAMOJMHEWHOE
pacIpoCTpaHEHUE CBETA, OTPAKEHUE U NIPEIIOMIICHUE CBETA, JUCIIEPCHS CBETA.

® COCTaBJIATh CXEMBbl DJJIEKTPHUYECKMX LENEeW C MOCIEAOBATEbHBIM U
napajyieIbHbIM COEJAMHEHUEM DJIIEMEHTOB, pa3iinyas YCJIOBHbIE OOO3HAYCHMS
9JIEMEHTOB 3JIEKTPUYECKUX Iernel (MCTOYHMK TOKa, K04, Pe3UCTOp, peocTart,
JaMII0YKa, aMIIepMETp, BOIBTMETP).

®  UCIONB30BaTh ONTHYECKHE CXEMbl IS TOCTPOCHHMS M300pakeHUud B
IJIOCKOM 3epKajie U coOuparolen JT1H3e.

®  ONKUCBHIBATh M3YYEHHBIC CBOMCTBA TEJI M JJIEKTPOMATHUTHBIE SIBICHUS,
UCTONB3ysd (U3NYECKHE BEJIUYMHBL: DIEKTPUYECKHHM 3apsja, cuia ToKa,
JJEKTPUYECKOE  HANPSIKEHHWE, DIIEKTPUYECKOE  CONPOTUBIICHHE,  YJEIbHOE
CONIPOTHBIIEHUE BEIECTBA, pPabOTa D3JIEKTPUYECKOrO TMOJs, MOIIHOCTh TOKa,



(OKyCHOE pacCTOSIHHE W ONTUYECKasl CUjia JIMH3BI, CKOPOCTh DJIEKTPOMATrHUTHBIX
BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa; IIPU ONMCAHUM BEPHO TPAKTOBATh
(Gu3MYECKUN CMBICT HCTOJIB3YEMbIX BEIMYMH, WX OOO3HAUCHUS W CIMHUIIBI
U3MEpEeHUs; HaXOUTh (HOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUUHY
C APYTMMH BETUYMHAMH.

®  aHaJIU3HMPOBATH CBOMCTBA TEJl, dJEKTPOMArHUTHBIC SIBJCHUS U IPOLIECCHI,
UCTIONB3Ysl (PU3MUYECKHE 3aKOHBI: 3aKOH COXPaHEHUS 3JIEKTPHUECKOTO 3apsija,
3akoH OMa i ydyacTka nenwu, 3akoH Jlxoyinsa-JIeHna, 3aKkoH npsMOJIMHENHHOIO
pacupoCTpaHEHHUsI CBETA, 3aKOH OTPAKEHUs CBETA, 3aKOH IIPEIIOMIICHUS CBETA; IPU
3TOM pa3jnyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M €ro MaTeMaTH4ecKoe
BBIPAKEHHUE.

®  [IPUBOJUTH MPUMEPHI MIPAKTUYECKOTO UCIOIb30BaHUS PUINUECKUX 3HAHUIM
0 DJIEKTPOMArHUTHBIX SIBJIICHUAX

e pemaTh 3a/la4M, UCTIONB3Ys (PU3MYECKHe 3aKOHBI (3akoH OMa sl ydacTka
uenu, 3akoH JDxoyns-JleHna, 3aKOH TPSMOJMHEWHOTO PacIpOCTPAHEHUS CBETA,
3aKOH OTPa)XKCHUS CBETa, 3aKOH MPEJIOMJICHHS CBETa) U (POPMYJIbI, CBA3BIBAIOIINE
(du3nUYecKre BEIMYMHBI (CHJIA TOKA, SJICKTPHUSCKOE HANIPSDKEHUE, AICKTPUICCKOES
COINPOTHUBIICHUE, YNIEIbHOE COIMPOTUBICHUE BEIIECTBA, PabOTa AIEKTPUUYECKOTO
T0JISI, MOIITHOCTH TOKA, POKYCHOE PACCTOSIHUE U ONTHYECKAsI CHJIA TMH3bI, CKOPOCTh
ANEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacToTa CBeTa, (popmysbl pacuera
JJIEKTPAYECKOTO CONPOTHBIIEHHS MPH MOCIHENOBATEIPHOM W IapaIETbHOM
COCIMHEHUH TMPOBOJHUKOB): Ha OCHOBE aHAJIM3a YCIOBUS 3aJauyd 3alUChIBATh
KpaTKO€ YCJIOBHE, BBIICTATH (PU3MUECKUE BEIUYMHBI, 3aKOHBI U (POPMYIIHI,
HEO0OXOUMBIE I €€ PeUICHHs, MPOBOJUTh PacueThl U OICHUBATh PEAIbHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3HUSCKON BEIIMINHBI.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

®  UCNONBL308aMb 3HAHUA 00 DNEKMPOMACHUMHBIX AGNEHUAX 8 NOBCEOHEBHOU HCUSHU
onsi obecneyeHusi 6e30nACHOCMU NpU  00paweHuUU ¢ NPUdOPaAMu U MeEXHUYeCKUMU
ycmpoucmeamu, Ol COXpAHeHUsi 300p06bsi U COONI0OEHUs HOPM  IKON0SUHECKO20
nogedenust 8 okpyicaroujell cpeoe; npuUOOUMs NPUMepbl GIUAHUA INEKMPOMASHUMHBIX
UBTTYYEHUL HA JHCUBbLE OP2AHUIMbI,

®  paziuuame paHuybl NPUMEHUMOCIU GUIULECKUX 3AKOHO8, NOHUMAMb 6Ce00yull
xapaxkmep @YHOAMEHMANLHBIX 3AKOHO8 (3AKOH COXPAHEeHUs JIeKMPUIecKo20 3apaoa) u
02PAHUYEHHOCb UCNONL308AHUS HACIHBIX 3aKOHO08 (3akon Oma 015 yuacmKka yenu, 3aKoH
Licoyna-Jlenya u op.);

®  UCNOTb308aMb  NpUeMbl  NOCMPOEHUs  (uuueckux mooenel, Noucka Uu
DOpMYIUPOBKU OOKA3AMENLCNE BLIOBUHYMBIX 2UNOME3 U MeoPemuiecKux 6bl60008 Ha
0CHOBE IMRUPUYECKU YCMAHOBIEHHbIX (PAKMO8;

®  HAX0OUMb A0EKBAMHYIO NPEOJIOANCEHHOU 3adaye hUu3UUecKyo MOOelb, pa3peuiams
npobremy Kak Ha OCHO8e UMEIOWUXCS 3HAHUL 00 SIeKMPOMACHUMHBIX SABTIEHUAX C
UCNONIb308AHUEM MAMEMAMUYECKO20 ANNapama, max u npu NOMOWU Memooo8 OYeHKU.

KBanToBble siBJIeHHS
BeinycKHUK Hay4uTCSH:

®  pacro3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSCHITH HA OCHOBE MMEIOLTUXCS
3HAHUH OCHOBHBIE CBOMCTBA WM YCJIOBUSL TPOTEKaHUSI JTUX SBJICHUM:
€CTECTBEHHass W WCKYCCTBEHHAs paguOaKTUBHOCTb, O-, [- W Yy-H3JIy4YeHHS,
BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa U3Ty4YEHHUs aToMa;

® ONHUCHIBATH M3yYEHHBIE KBAHTOBBIC SIBIICHUS, HCIOJB3yS (U3HUYECKHE
BEJIMYMHBI: MAaCCOBOE YHCIIO, 3apsiAOBOE YMCIO, MEPUOJI Modypacnaaa, dHEPrus
(OTOHOB; TMpPH OMHCAHUU TMPABUIBHO TPAKTOBaTh (DU3MYECKH CMBICI
WCIIOIB3YEMBIX BEIIMYMH, WX OOO3HAYCHHS] W EAUHUIIBI M3MEPEHUs, HaXOIUTh



(bopMynbl, CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYCHNE (PU3NUECKON BEITUUMHBI;

®  aHANM3HMPOBATH KBAHTOBBIC SBICHHS, HCIOJB3YS (DPU3MYECKHE 3aKOHBI U
IIOCTYJIAThI: 3aKOH COXPAHEHHs DHEPIHM, 3aKOH COXPAHEHMS DJIEKTPUYECKOrO
3apsAna, 3aKOH COXPAHEHUS MACcCOBOIO YMCIIA, 3aKOHOMEPHOCTH U3JIy4CHHs U
IIOTJIOIIEHUS] CBETa aTOMOM, IIPU 3TOM pa3iNyaTh CJIOBECHYIO (OPMYIMPOBKY
3aKOHA U €70 MaTEMaTUYECKOE BBIPAKECHHUE;

®  pa3JnyaTb OCHOBHBIE NPU3HAKU IIJIAHETAPHOW MOJENH aTOMa, HYKJIIOHHOU
MOJIETIM aTOMHOTO 5]1pa;

® [PUBOJUTH NPUMEPHl MPOSBICHUS B MPUPOJE U IPAKTUYECKOTO
UCIOJIb30BaHUSl PAJUOAKTUBHOCTH, SJAEPHBIX M TEPMOSACPHBIX peakLui,
CIIEKTPAJILHOTO aHAIN3A.

BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTbHCS:

®  UCNONBL306AMb NOYUEHHbIE 3HAHUS 8 NOBCEOHEBHOU HCUZHU NPU 0OpaLyeHUU
¢ npubopamu u MexXHUYeCKUMU YCMpouCmeamuy (C4emyux UOHUSUPYIOWUX Yacmuy,
0o3umemp), Ols1 COXPAHEHUsT 300pP06bsi U COONIOOEHUST HOPM IKOI02UHECKO20
nogeodeHUsl  OKpydicaroujell cpeoe;

®  COOMHOCUMb IHEPSUIO CE53U AMOMHbBIX 510ep C 0eheKmoMm MAaAcchl;

®  NPUBOOUMb NPUMEPb GIUSHUSL PAOUOAKMUBHBIX USLYYEHUl HA JiCUBble
Op2aHU3MbL,; NOHUMAMb NPUHYUN OeUCMBUS O03UMEMPa U PA3IUYAmMb YCI0BUS €20
UCNONb308AHUSL,

®  NOHUMAMb IKON0CUHECKUE NPOOTeMbl, BOHUKAIOWUE NPU UCHOTb308AHUU
AMOMHBIX 2NeKMPOCMAHYUL, U RYMU pPeuleHUss dmux npoonem, nepcneKmussl
UCNONL308AHUSL YIPABIAEMO20 MEPMOSAOEPHO20 CUHME.

DJIeMeHThbI ACTPOHOMMHU
BbInycKHUK HAYYMTCS:
e yKa3bIBaTh Ha3BaHUs IutaHeT COJTHEYHOW CHCTEMBI; pa3indaTh OCHOBHBIE
MPU3HAKA CYTOYHOTO BpallleHHs 3Be3JAHOro HebOa, nBrkeHus JIynel, CoxHila u
TUTAHET OTHOCUTEIIHLHO 3BE3]T;
® TIOHMMATh Pa3NUYUS MEXIY TETUOLICHTPHUYECKOH M TEOIeHTPUUYECKOU
CHUCTeMaMHU MUDA;
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS:
®YKA3bI6AMb 00UWUEe CBOUCMEA U OMIUYUS NIAHEM 3eMHOU SpYnnbl U NIaHen-
eueanmos, manvix mein ConHeuHOU cucmemvl U OONLUUX NIAAHEM,; NOAb308AMbCA
Kapmoui 36e30H020 Heba npu HAOIIOEHUSX 36e30H020 Heba,
®  PazIUUAMb OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pazmep, yeen, memMnepamypa) COOmHoCunms
yeem 36e30bl C ee memMnepamypol;
® paznuuams eunomesvi 0 npoucxoxcoenuu CorHeuHol cucmemsi.

Conep:xanue yueOHoro npeamera ¢pusuka. ®I'OC OO0 7- 9 kiaacest

[IpakTrueckas 4acTh y4eOHOTO COJIEPKaHMsI MPEIMETa YCHIIEHa MaTepUaIbHO-TEXHHUECKOU
0a30i1 IeHTpa 00pa30BaHUsl €CTECTBEHHO-HAYUYHOM U TE€XHOJOTUYECKOMN
HarpaBJeHHOCTe «Touka pocTay, UCIOIB3YEMOTO JUTs peaTu3aiii 00pa3oBaTeIbHbBIX
MporpamMM B paMKax MpernojiaBaHus GU3NKU.

[Tpu mpoBeneHnH TEMOHCTpPAIHI 1 TA0OPAaTOPHBIX padOT MCTOIB3YyeTCs 000PYyI0BaHNE
«Touxka pocray.

7 knacc (68 yacos, 2 yaca B HeaeNo)
dusuka - Hayka o npupoge. CtpoeHue Bewectsa (7 yacos)

®uznka — Hayka o npupoje. Pusnyeckue spieHus. Guznueckue cpoiictsa Ten. Habmonenune

U onucanue Qpu3nveckux sBjeHui. Ou3ndyecknue BeTUIUHbI. M3MepeHus GU3NYecKuX BETUUHH:



JUTMHBI, BPEMEHH, TeMmmeparypbl. Puszndyeckue mpuoopsl. MexayHapoaHas CHUCTEMa CIUHUIIL.
TOYHOCTH M MOTPEIIHOCTh U3MEPEHU. DPU3UKa U TEXHUKA.

Crpoenne BemiecTBa. OINBITHI, JOKA3bIBAIOIIME ATOMHOE CTPOCHHE BEIECTBA. TemioBoe
JIBUKEHHE aTOMOB U MoJiekyl. bpoyHoBckoe nsuxkenue. uddysus B razax, »KHIKOCTIX U
TBEpJbIX Tenax. BzaumoeiicTBue yacTuil BemecTBa. ArperaTble COCTOsSIHUS BeliecTBa. Mogenu
CTPOEHUS TBEPBIX Tell, )KUJIKOCTEH U ra3oB. OObsICHEHNE CBONCTB I'a30B, KUAKOCTEH U TBEPIBIX
TEJI HA OCHOBE MOJICKYJISIPHO-KMHETHYECKUX MPEICTaBICHUH.

Jlaboparopuas padota Ne 1 «Onpeznenenue 1eHbl AeICHUS U3MEPUTETHLHOTO IPUOOpa

JlaboparopHas padota Ne 2 «3mepeHne pasmMepoB MaJIbIX TEI»

B3aumopgeiicteua Ten (20 yacos)

Mexannueckoe nuxenue. Tpaekropus. Ilyts. PaBHOMEpHOE U HEpaBHOMEPHOE JIBUKEHUE.
Ckopocts. ['paduku 3aBUCHUMOCTH IyTH U MOJYJII CKOPOCTH OT BPEMEHU JBHXKeHUs. MHepuus.
HNueprHocTe Ten. B3ammopeincreue tenn. Macca tena. M3mepenune maccel Tena. IlnotHocTs
BeniectBa. Cuna. Cuna tsxectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBsizb Mexy cuion
TSKECTU U Maccoil Tena. Cuiia TSHKECTH Ha Ipyrux Iuianerax. Jlunamomerp. CnoxeHue JByX CHIL,
HaIPaBJICHHBIX 110 OJHOM NpsiMol. PaBHonelcTByromas nByx cwil. Cuna tpenus. Pusnueckas
npupoja HeOecHbIX Tel COTHEYHON CUCTEMBI.

JlaGopatopHas pabota Ne 3 «/3MepeHue Macchl Tella Ha PhIYaXHbIX BEcax»

JlabGopaTtopHast padota Ne 4 «M3mepenne o0bEMa Temnay

JlaGopaTtopHnas padora Ne 5 «OnpezesieHne IIOTHOCTH TBEPIOTO TEIay

JlaboparopHnas padota Ne 6 «I"panyrpoBaHue NpyKUHBD)

JlaGopaTtopHas padota Ne 7 «3mMepeHHe CHITbI TPEHHUSI C IIOMOIIBIO JUHAHMOMETPAY

DasneHue (21 yac)

Hasnenue. [laBnenue tBepAbix Ten. [laBnenue raza. OObsicHeHHE JaBJICHUS ra3a Ha OCHOBE
MOJIEKYJISIPHO-KMHETHUECKUX peicTaBieHuid. [lepenaya naBinenus razamMu u 5KHAKOCTSIMU. 3aKOH
[Tackans. CooOrraromnuecs cocyabl. ATMOc(epHOe faBieHue. Metoabl n3MepeHus: arMmoc(hepHoro
nasienus. bapomeTrp, MaHOMETp, MOPIIHEBON JKUIKOCTHBINM HAacoC. 3aKkoH Apxumena. Y CIOBUA
naBaHud Tea. BozayxomnnaBanue.

JlabopaTtopHnast pabota Ne 8 «Ornpezenenne cuiibl Apxumesia»

JlaGopaTtopHnas padora Ne 9 «BbIsiCHEHHE YCIOBUH TUTABaHUS Tea B )KHIKOCTHY

MexaHuuyecKana paboTta u sHeprusa (16 yacos)

Mexannueckass pabota. MomHocTh. I[IpocThie MexaHu3mMbl. MOMEHT CHIIBL. Y CIIOBUSA
paBHOBecHs pblyara. «30JI0TOe MPaBUJIO» MeXaHUKU. Buasl paBHoBecus. Koaddumment nones-
Horo paeiictus (KIIM). Dueprus. [lorennumanpHas u KuHETHUYecKas sHeprus. [IpeBparenue
JHEPTUU.

Jlaboparopuas padota Ne 10 «BbIsicHeHHE yCIIOBUSI paBHOBECHS pblyara

JlaGopaTtopnas padora Ne 11 «Onpenenenne KIT/I»

IHoBTOpenue (4 yaca)

8 ku1acc (68 yacos, 2 yaca B He1e/I10)
Tennosble aBneHus (14 yacos)

TennoBoe neuxenue. TeruoBoe paBHOBecue. Temnepatypa. BuyTpennss sneprus. Pabota u
teronepenaya. TennonpoBogHocTs. Konsekims. M3nyyenue. KonmndyecTBo TenmnoTel. Y ienbHas
TEIUVIOEMKOCTh. Pacuer konuyecTBa TEMJIOTHl MNpU TEIJIOOOMEHe. 3aKOH COXpaHEHUs Hu
IIPEBPALIECHMS] SHEPTUU B MEXAaHUUYECKUX U TEIUIOBBIX IIPOLECCAX.

JlaGopaTtopnast pabota Ne 1 «I[IpoBepka ypaBHEHUS TEIIIOBOTO OajaHca

JlaGopatopnas pabota Ne 2 «M3mepenue yaenbHON TEMITOEMKOCTH TBEPIOTO Teay



M3meHeHue arperaTHbix COCTOAHMI Bewectsa (11 yacos)

[InaBneHue u oTBEpEBaHNE KPUCTAUIMYECKUX TEJl. Y IeNbHasl TEIUIoTa MiasneHusd. Mcnape-
HUe U KoHzaeHcanus. Kumenuwe. BnaxkHocTh Bo3ayxa. YienbHas TeIUIOTa MapooOpa3OBaAHUSL.
OObsCHEHHE W3MEHEHUSl arperaTHoro COCTOSHUSI BEIECTBA HAa OCHOBE MOJIEKYISIPHO-
KUHETHYEeCKUX mpencraBieHuid. IlpeoOpa3oBanue sHepruu B TEIUIOBBIX MallMHax. JBurarenb
BHyTpeHHero cropanus. [laposass typOuna. KII/[ TemyoBoro nBuratens. DKOJIOTHYECKUE
Ipo0JIeMbI UCIIOJIb30BaHUSI TEIUIOBBIX MAIIIMH.

JlaboparopHnas padota Ne 3 «Onpeznenenue LeHbl A€IEHUS U3MEPUTEIBHOIO IPUOOpa»

dneKTpuueckue asneHus (23 vaca)

OnekTpuzanus Tell. J[Ba poja 3JIeKTpUUYECKUX 3apsiioB. B3aumonencTBue 3apsuKeHHBIX TEI.
[IpoBOIHUKY, NHUAIEKTPUKU MU MOJYHPOBOJHUKHU. DJIEKTPUYECKOE I0J€. 3aKOH COXPaHEHUs
ANEKTPUUECKOTO 3apsiaa. JlequMocTh 3JeKTpuuecKkoro 3apsiga. DiekTpoH. CTpoeHue aToma.
DJIEKTpUUYECKUI TOK. J|eHiCTBHE AJIEKTPUYECKOrO IOl HA JJIEKTpUUYECKHUe 3apsalbl. McTouHMKN
TOKa. OnekTtpuyeckas uenb. Cuia Toka. DIJIEKTPUUECKOE HaMpsiKEHUE. JEKTPUYECKOEe
conpotubiieHue. 3akoH Oma Ji1s yyactka uenu. [locienoBaTenbHoe U apamieabHOE COSAMHEHNE
MIPOBOJHUKOB. PaboTa 1 MOIITHOCTH 3JEKTpHUECKOT0 ToKa. 3akoH J[xoyis - Jlenna. Kongencarop.
[TpaBuia 6e30macHOCTH MIPH paboOTe C FIAEKTPOIPUOOPAMHU.

Jlaboparopuas padota Ne 4

«COopKa >MEeKTPUUECKOM IIeNH U U3MEPEHHE CUJIbI TOKA B €€ Pa3IMUHbIX y4aCTKaX»

Jlaboparopnas padota Ne 5

«3Mepenune HanpsHKeHUsT Ha Pa3IMuHbIX YYaCTKaX 3JIEKTPUUECKOU LTI

JlaboparopHas padota Ne 6 «PerynupoBaHue Cuibl TOKa pEOCTATOM

JlaGopaTopHnas padora Ne 7

«3mepenune conpoTUBIIEHHUS TPOBOIHUKA TIPU MOMOIIIM aMIIEPMETPa U BOJIBTMETPA

JlaboparopHas pabota Ne 8 «3mepeHre MOITHOCTH U Pa0OTHI TOKA B ANEKTPUUECKOMN JTaMIIe)

dNneKTpoMarHuTHble ABneHus (5 yacos)

OmneiT Dpcrena. MarautHoe nosje. MarHuTHOE NoJie MPsMOro Toka. MarHuTHOE 1oJjie KaTyluIKH
¢ TokoM. [locTossHHBIE MarHUTHl. MarHUTHOE TOJIe€ TTOCTOSSHHBIX MAarHUTOB. MarHuTHOE IOJe
3emun. B3aumopeiictBue MarHurtoB. J[eiCTBME MAarHUTHOTO MOJISI HA MNPOBOJHUK C TOKOM.
DNIEeKTPUYECKHI IBUTATETb.

JlaGopaTtopHas padora Ne 9 «COopka 2IeKTpOMAarHuTa U UCIIBITAHUE €T0 ACHCTBHUS

Jlaboparophas padora Ne 10 «/3ydeHue 37eKTPHUYECKOTO JIBUTATENSI IIOCTOSHHOTO TOKA (Ha MOJIEIH )»

CeetoBble aBneHus (12 yacos)

Hctounuku cseta. [IpsmonuHeiiHOE pacnpocTpaHeHHe cBeTa. BuanMoe IBHKEHUE CBETHIL.
Otpaxkenue cBera. 3akoH oTpaxeHusi cBera. Ilnockoe 3epkano. Ilpenomnenue ceera. 3akoH
npenomiieHuss cBeta. JInH3bpl. DokycHOe paccTosHME JMH3bL. OnTHuYeckas CuiIa JIMH3BL
N306paxkenus, naBaemble nuH30i. ['1a3 kak ontuyeckas cucrema. OnTudeckue npuodopsl.

Jlabopatopnast padota Ne 11 «Ilonydyenune nzo0pakeHus Mpu MOMOILN JTUH3bI»

HoBTOpenue (3 yaca)

9 knacc (99 uacos, 3 uaca B Heaeno)
KuHemartuka (12 yacos)

MarepuansHas Touka. Cucrema otcuera. Ilepememenne. CKopocTh NPSIMOIMHENHOIO
PaBHOMEpPHOTO JBWKEHHs. IIpsAMoIMHENHOE paBHOYCKOPEHHOE JBMKEHWE: MIHOBEHHAs
CKOpPOCTh, YCKOpeHHe, mnepeMelneHue. ['padukn 3aBUCHMOCTH KMHEMAaTHYECKUX BEITUYMH OT
BPEMEHH IIPH PAaBHOMEPHOM U PAaBHOYCKOPEHHOM JIBM>KEHHH. OTHOCHTEIIBHOCTh MEXaHUYECKOTO
JIBUKEHMS. ['eoeHTpUuecKas U reJIMOLEHTPUUYECKas CUCTEMBI MUPA.

JlaboparopHuas padota Ne 1 «MccnenoBanre paBHOYCKOPEHHOTO TBUKEHUS»

OuHamuka (12 yacos)



WneprmaneHas cucrema otcyera. 3akoHbl HproToHa. CBoOOmHOe maaenue. HeBecomocTs.
3aKOH BCEMHUPHOTO TATOTEHUS.
MexaHuKa. 3aKoHbl coxpaHeHusA (9 yacos)
JIBuxenue no okpyxHoctu. [MckyccTBeHHble ciyTHUKH 3eMiH |. IMiynbe. 3aKoH COXpaHEeHUs
uMmIyibca. PeaktuBHOE NBHKEHME. 3AKOH COXPAHEHMSI DQHEPTUU.

MexaHuyeckne KonebaHua 1 BonHbl (12 yacos)

Konebarenbnoe nBmwkenune. Konebanus rtpy3a Ha mnpyxuHe. CBoOOgHBIC KojeOaHHS.
KonebarenbHas cucrema. MasTHUK. AMIUIMTY/AA, IEPUO/I, YacToTa Kosebanuid. [["apmonndeckue
kosnebanus]. [IpeBpaiienue sHepruu npu KosiedaTebHOM JBKEHUH. 3aTyXaolue KoieOaHusl.
Breinyxknennsie konebanus. Pesonanc. Pacmpoctpanenue konebaHuii B YOPYrHX cpejax.
[Tonepeunsie U MpoaoJbHBIE BOJHBL J[nrHa BomHBI. CBA3b JIMHBI BOJIHBI CO CKOPOCTBIO €€
pacmpocTpaHeHHS U IEPUOIOM (4acTOTOM ). 3BYKOBBIC BOJIHBL. CKOPOCTH 3BYKa. BhicoTa, TeMOp 1
TPOMKOCTb 3ByKa. DX0. 3BYKOBOH pe3oHaHc. [MHTepdepenums 3Bykal.

JlabGopaTtopnast pabota Ne 2 «McciaenoBanue KoieOaHU MasITHUKA

dneKTpomarHuTHoe none (27 yacos)

OnHOpOAHOE U HEOJTHOPOIHOE MarHuTHOE nose. HamnpapieHnue Toka U HarpaBieHUEe JUHUN €ro
MarHuTHOTO noJist. [IpaBuito OypaBunka. OOHapyKeHHEe MarHUTHOTO TOJIs1. [IpaBuiio neBoii pyku.
WNupaykuusa MarHuTHOro mnojis. MarauTtHeld noTok. OmnbiTel @apajed. DIeKTpOMarHUTHas
nHaykuusa. Hampasinenne mHayknuoHHoro toka. IlpaBuno JleHma. SIBneHue caMOMHIYKIMH.
[lepemennbiii  Tok. ['eHepatrop mepemeHHoro Toka. IIpeoOpasoBaHust HSHEpPruu B
anekTporeneparopax. Tpanchopmatop. Ilepenaua >IeKTpUUECKO SHEPTHM HA PACCTOSHHE.
OJIEKTPOMarHUTHOE  MOJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CKOpPOCTh  pacnpoCTpaHEHHUs
AJIEKTPOMAarHUTHBIX BOJIH. BilMsiHME 3J€KTPOMAarHUTHBIX M3JIyY€HHUH Ha JKUBbIE OPIaHU3MBI.
Konebatenbublit koHTYp. [lonydeHnune anekTpoMarHuTHBIX Konebanuid. [IpuHIMIIBI painocBsI3u U
teneBuneHus. [MIaTepdepenius cpera.| DnekTpoMaruuTHas npupoja ceera. [Ipenomenue ceera.
[Tokazarens npenomiuenus. ucnepcus cera. Liseta ten. [Cnextporpad u crekrpockor.] Turmsl
ONTHYECKUX CIEKTpoB. [CnekTpanbHblii aHanus.| [lornomienue u ucnyckanue CBeTa aTOMaMHu.
[TpoucxoxaeHne TMHEWUATBIX CIIEKTPOB.

Jlabopatopuast pabora Ne 3 «HalOmrogeHue neilcTBUST MarHUTHOTO TIOJIE HA TPOBOJHUK C
TOKOM)

JlaboparopHnas padota Ne 4 «3yueHue siBIEHUS FNEKTPOMArHUTHON MHIYKIIMH

KeaHToBbIe aBneHua (19 yacos)

PannoakTHBHOCTH Kak CBUJIETEIBCTBO CIOKHOTO CTPOEHUSI aTOMOB. Ajb(a-, OeTta- 1 raMma-
uznydenus. OnsiTel Pesepdopma. SAnepHas mozaens atoma. PajnoakTHBHbIE PEBpPaIEHHs aTOMHBIX
anep. CoxpaHeHue 3aps0BOr0 U MacCOBOI'0 YHCEN MPH SJIEPHBIX PEAKIUAX. DKCIIEPUMEHTAIILHBIE
METOJbl HuccienoBaHus 4acTull. [IporoHHO-HEHTpoHHas Mozenb sapa. PU3NYECKHl CMBICI
3apsA0BOro U MaccoBoro yucen. M3oronsl. [lpaBuia cMmemienus 1 anbga- 1 6eTa-pacnaaa rnpu
ANEPHBIX pEeaKUMsIX. DHEPrus CBsI3U 4acTull B szape. Jlenenue sinep ypana. Llennas peakuus.
SnepHas osHepreTuka. OKOJOrMYeckHe mpoOjemMbl pabOThl aTOMHBIX 3JIEKTPOCTAHIUH.
Hosumerpus. Ilepuon nonypacnaga. 3akoH pagoakTUBHOTO pacnajaa. BiausHue paauoakTHBHBIX
W3JIy4CHHI Ha >KMBbIE OpraHu3Mbl. TepMmosinepHas peakuus. Mcrounuku sHeprun ConHua u
3BE31.

JlaboparopHuas padota Ne 5 «M3yuenue nenenus siapa aToMa ypaHa 1o ¢gororpadusiMm TpeKoB»

JlaboparopHass pabota Ne 6 «lM3ydeHHe TPEKOB 3apsSHKEHHBIX YACTUI[ MO TOTOBBIM
dboTorpadusm»

CtpoeHue u 3sontouua BceneHHoii (5 yacos)



CocraB, crpoenne u mnpoucxoxiaeHue ConHeuHoil cucrtembl. [lmaHersl W Manble Tena
ConneuHoii cuctemsl. CTpoeHue, uiydeHue v 3Bostonns CoiHia u 38e31. CTpoeHue v HBOTIOLHS
Bcenennon.

IHoBTOpenue (3 yaca)

TemaTnueckoe NJIAHUPOBaHUeE. 7 KJacc.

Ne
i HanmeHoBaHNE TeMEBI KonndecTtBo yacos
®dusnka — Hayka o npupoje. CTpoeHre BElIeCTBa. 7
BsaumoeiicTBue Tel. 20
JlaBnenue. 21
Mexanuydeckast paboTa 1 YHEPTHUsl. 16
[ToBTOpEHHE. 4
HUTOI'O: 68
TemaTu4eckoe miiaHupoBaHue. 8 Kiacc.
Ne
/i HanmeHoBaHne TeMEBI KommuectBo yacos
1. TertoBeIe IBIICHUS. 14
2. M3meHenus arperaTHbIX COCTOSIHUHN BEIIECTBA. 11
3. DIIEKTPUYECKHE SIBJICHUS. 23
4. DNeKTPOMarHUTHHIE SIBICHUS. 5)
5. CBETOBEIC SIBJICHHS. 12
6. IToBTOpEHUeE. 3
HUTOI'O: 68
TemaTH4ecKoe MIaHUPOBaHKe. 9 KiIaCC.
Ne
i HaumeHoBaHue TeMbI KomuuecTBo yacoB
Kunemaruka. 12
2. JnHamuka. 12
3. MexaHnKka. 3aKOHBI COXPaHEHHS. 9
4. MexaHn4ecKHe KoJaecOaHus U BOJTHBI. 12
S. OIEKTPOMAarHMTHOE MOJIE. 27
6. KBaHTOBBIE SIBJIEHUS. 19
7. CtpoeHnue u 3Bomtonus BeeneHHoil. 5
8. [ToBTOpeHme 3
HUTOI'O: 99




