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IlosicHuTeIbHAS 3aMUCKA

ITporpamma cocraBieHa Ha ocHOBe DyHIaMEHTAIBLHOIO sApa CojepKaHust obero oopa3oBanus 1 TpeboBaHuil K pe3ynbTaTaM 00y4eHUs], IPEICTaBICHHBIX B
CranmapTe OCHOBHOTO 00IIIEero o0pa3oBaHusl.

[Iporpamma ompenessieT cofaepKaHue U CTPYKTYPY Y4eOHOro MaTepuaa, ocieoBaTeIbHOCTD €ro H3ydeHH s, MyTH (OPMHUPOBAHHS CHCTEMbI 3HAHU, YMEHUI U
CIOCOOOB JIEATEIbHOCTY, Pa3BUTHS BOCIIUTAHUS U COI[UAIIN3ALIUN YUAIUXCA.

[TporpaMma BKITFOYACT MOSICHUTEIBHYIO 3alUCKY, B KOTOPOU MPOIMMCAHBI JIMYHOCTHBIC U METaIlPeIMETHBIC TPEOOBAHMS K Pe3yibTaTaM OOydeHUS;
coJiep’KaHue Kypca C MEepeYHEM pa3/IesioB ¢ YKa3aHUEM YHKCja YacoB, OTBOJAMMOTO Ha UX M3Y4YEHHE, U MPEIMETHBIMU TPeOOBAaHUSIMH K pe3ylbTaTaM
00y4eHHS; TeMaTHYECKOE TJIAHUPOBAHUE C OMPEICICHHEM OCHOBHBIX BHUJIOB YYEOHOM JEATEIHHOCTU IIKOJHHUKOB; PEKOMEHAAIMH IO O CHAIIEHUIO
y4eOHOro npoiiecca.

Pabouas nporpamma no ¢usuke 7-9 Kiiaccel COCTaBJIeHa HA OCHOBE CIIEAYIOIIMX HOPMAaTUBHBIX TOKYMEHTOB!

dI'OC OO0 (mpukaz MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @enepamuu ot 17.12.2010 Ne 1897) ¢ u3sMeHEeHUSIMHU U JOTIOJTHEHUSMH OT
29 nexabps 2014 r., 31 gexabps 2015 r.

denepanbHbIl TIEPEUYCHb YYEOHMKOB, PEKOMEHAYEMBId K WCHOJB30BAHUIO TPHU pEATH3alUMA HUMEIONINX TOCYJapCTBEHHYIO aKKPEIUTAIHIO
o0pa3oBaTeNIbHBIX IPOrPaMM Ha4aJIbHOTO 00IIEro, OCHOBHOTO 00IIIEro, cpeaHero odmiero oopasosanus (mpuka3z MuHucTepcTBa 00pa3oBaHus U HAYKU
Poccuiickoit @eneparuu ot 20.05.2020 Ne 254).

[Tepedyerr yueOHUKOB, UCHIOJB3YEMBIX JIJIS peasin3allii 00s3aTeIbHON YacTH OCHOBHOM oOpasoBarenbHOl mporpammbel B MBOY  «benoycoBckas
OCHOBHas obmreoOpazoBatenbHas mkoja» B 2020-2021 yuebrom roay (mpukas ot 30.08.2020 Nel).

VYueonsiii mman MBOY «benoycosckas OOLLy.

Kanennapusriii yaeOnsrit rpaguxk MBOY «benoycorckas OOID».

PabGovass mporpaMmmMa K mpeaIMETHONW JMHUM Y4YeOHO-meTonuyeckux KomiuiekcoB A. B. Ileppimkuna «®wusuka»y i 7, 8 KiIaccoB H
A. B. Ileppimikuna, E. M. I'yrHuk «®uzuka» i 9 kinacca. ABropsl nporpammsl: H. B. ®unonosuy, E. M. I'yTHuK.

7. Ilpuka3 Jlenapramenrta obpa3zoBanusi Bonoroackoit o6mactu «O0 yTBepKACHUU perjaMeHTa repexo/ia Ha JUCTaHIUOHHOE 00yueHue» Ned84 or

26.03.2020.

8. ITucemo JlemapramenTa oOpa3oBanus Bonoroackoii o6mactu ot 23.03.2020 NeldX.20-2467_20.

9. Tlocranosnenwue [IpaButenscTBa Bomoroackoit oomactu ot 17.03.2020 Ne250.

10. Ilpuka3 JlemaprameHTa oOpa3zoBaHusi Bomoromckoit obmactu «OO0 yTBEepXKIEHHH BpEeMEHHOro mopsaka compoBokaerns peammsaruu OIl OO0 c

MIPUMEHEHNEM 3JIEKTPOHHOTO O0YYEeHHUS U AUCTAHIIMOHHBIX 00pa3oBaTelbHBIX TexHodormin» Ne526 ot 06.04.2020.

11. Tucemo enapramenta obpazoBanst Boioroackoit obnactu «O HampasieHun pazbsicHeHuin» oT 08.05.2020 Nel1X.20-3876/20.

12. Tlucemo Jlenmapramenta obpa3oBanusi Bonorozackoit o6mactu ot 10.05.2020 Ne1X.20-3095/20.

13. TIucemo Jlenapramenta odbpa3oBanusi Bonorozackoit obnactu «O HampaBienun uHpopmarmn» ot 18.05.2020 Nedc-01-07/1474.



IkonbHBIA Kypc (PU3MKH — CHCTEMOOOPA3YIOMIUK U €CTECTBEHHO-HAYYHBIX MPEAMETOB, TTOCKOIBbKY (M3MUECKHE 3aKOHBI, JIOKAIIHe B OCHOBE MUPO3IaHUS,
SIBIISIIOTCS. OCHOBOM COJEp)KaHUsI KypCOB XHMHH, OHONOTHH, Treorpadguu u actpoHoMuu. Du3HMka BOOpY)KaeT HIKOIBHUKOB HAYYHBIM METOAOM ITO3HAHUS,
MO3BOJISIIONIMM MOTY4aTh OOBEKTHBHBIE 3HAHHS 00 OKPYKAIOLIEM MHpeE.

B 7 u § ximaccax mpoHCXOAWUT 3HAKOMCTBO C (PM3MUYECKHMH SIBJICHUSIMH, METOIOM HAy4YHOTO MMO3HAHHS, (OPMHUPOBAHHE OCHOBHBIX (PU3UYECKHX MOHSITHH,
npuoOpeTeHne yMEeHWH H3MepsATh (U3WYecKue BEIMYUHBI, MPOBOAUTH J1a0OPAaTOPHBIA SKCHEPHUMEHT MO 3aJaHHOW cxeMe. B 9 kiacce HaumHaeTcs M3ydeHUE
OCHOBHBIX (PM3MUYECKUX 3aKOHOB, JIAOOpATOPHBIE pA0OTHI CTAHOBSTCS OOJiee CIOKHBIMHU, IIKOJBHUKH y4aTcsl TNIAHUPOBATh SKCIIEPHUMEHT CaMOCTOSTENBHO.

Heau u3ydeHns GU3NKN B OCHOBHOM IIKOJIE CIIEAYIOLIHE:

YcBoenue yYuyaliuMHuCa CMBICJIa OCHOBHBIX IIOHSATHUI U 3aKOHOB q)I/ISI/IKI/I, B3aUMOCBA3U MCKIY HUMU,

dopmMupoBaHUE CUCTEMBI HAYYHBIX 3HAHUH O MPHUPOJIE, ee GyHAaMEHTAIbHBIX 3aKOHAX JIJIsl IIOCTPOCHUS TIPENICTABICHHS O (PU3NYEeCKON KapTHHE MHPA;
CucremaTH3anusi 3HaHWH O MHOTr00Opa3v OOBEKTOB W SIBICHWUH TPUPOJBI, O 3aKOHOMEPHOCTSX MPOIIECCOB M O 3aKOHaX (DU3UKHU JIJIsl OCO3HAHUS
BO3MOXXHOCTHU pa3yMHOI'O UCIIOJIb3OBAHUA JIOCTI/I)KGHI/Iﬁ HayKu B )IaJ'II:HefIHIeM Pa3BUTHUN HUBUIIU3AllUN,

dopmupoBaHne YOSKIEHHOCTH B TIO3HABAEMOCTH OKPY’KAIOIIETO MUAPa U JJOCTOBEPHOCTH HAYYHBIX METOAOB €r0 H3yUeHHUS;

OpI‘aHI/I3aIH/I$[ 9KOJIOr'MYE€CKOTI0 MBIIIJICHUA U IEHHOCTHOT'O OTHOLICHHUA K IIPUPOAC;

Pa3BuTHe MO3HABATENbHBIX HHTEPECOB U TBOPYECKHX CIIOCOOHOCTEH ydaluxcs, a TAKKe MHTEpeca K PaCUIMPEHUIO U YIITYyOJICHUIO (GU3MYSCKUX 3HAHHIMA
1 BbIOOpa (U3MKH KaK MPOGUILHOTO IpeaMeTa.

Hoctmxkenue menei 00ecreuynBaeTcs peneHneM CaeayomX 3a/1ad:

3HAKOMCTBO YUYAIIMXCS C METOJIOM HAyYHOTO MTO3HAHVS U METOIaMHU MCCIIEIOBAHUS OOBEKTOB U SIBICHUH TPUPOIIBL;

[MpuobpereHre yyalmmuMucs 3HAHUH O MEXAHWYECKUX, TEIUIOBBIX, OSJEKTPOMATHUTHBIX W KBAaHTOBBIX SBICHUSAX, (U3WYECKUX BeIMYUHAX,
XapaKTEePU3YIOUINX TH SIBIICHUS;

dopMupoBaHHE y YYAIIUXCS yMEHUH HAOMIOJaTh MPHUPOAHBIE SBIECHHUS M BBIIONHATH OIBITHI, JIAOOpaTOpHBIE PAaOOTHI W SKCIEPUMEHTATHHBIE
WICCIIEJIOBAHMS C MCIIOIb30BAaHNEM H3MEPUTENBHBIX TPUOOPOB, MMPOKO MPUMEHSIEMBIX B PAKTUIECKOH KU3HU;

OBrnameHne ydanpMuCS TaKAMH OOIIEHAYYHBIMU TIOHATHSMH, KaK MPUPOAHOE SBICHHE, IMIIMPUIECKH YCTAaHOBIIEHHBIN (hakT, mpoOiiema, THUIOTE3a,
TEOPETHIECKUH BBIBOJ, pE3YIbTAT IKCIIEPUMEHTAIBHOMN TPOBEPKH;

[loHnMaHne ydJamuMUCS OTIWYHMA HAyYHBIX JAHHBIX OT HEMpPOBEPEHHONW WH(OPMAINY, IIEHHOCTH HAYKA IS YAOBJIETBOPEHHS OBITOBBIX,
MIPOM3BOJICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEH YemoBeKa.

B ocHoBHOII miKONe (pr3mka m3ydaercs ¢ 7 mo 9 ximacc. Y4eOHbIH miaH coctaBisieT 221 yueOHbIil yac. B Tom umcne B 7, 8 kimaccax mo 68 y4eOHBIX 4acoB U3
pacdera 2 y4eOHBIX 4aca B HeJlento, B 9 kitacce 85 yueOHBIX 4acoB U3 pacuéra 2,5 gaca B HEIENIO.

Conepxanue Kypca (pU3MKH OCHOBHOM IIKOJIBI, SIBISAACH Oa30BBIM 3BEHOM B CHCTEME HEIPEPHIBHOI'O €CTECTBEHHOHAYYHOrO 00pa30BaHMsl, CIIy>KUT OCHOBOW IS
Mocieayroel ypoBHeBoi u npoduiabHoi muddepenunanmn.



JJ1s1 peanu3anum JaHHOM MPOrpaMMBbl MCIIOJIB3YIOTCSI Y1eOHMKH

1. Tlepoimkun A.B. ®usuka. 7 knacce: yuebuuk. — M.: JIpoda, 2017r.
2. Ilepbimikun A.B. ®usuka. 8 knacc: yueonuk. — M.: [Ipocda, 2018r.
3. Ilepwimkun A.B., I'yrauk E.M. ®u3suka. 9 knacc: yuebuuk. — M.: JIpoda, 2019r.

PeBy.]'lI)TaTI)I OCBOCHMSA Kypca

JIMYHOCTHBIMH pe3yJabTaTaMu 00y4YeHHus: GU3UKE B OCHOBHOM IIKOJIE SIBJISTFOTCSL:

CchopmrpoBaHHOCTH MTO3HABATEIHHBIX HHTEPECOB HA OCHOBE Pa3BUTHSI HHTEIUICKTYa IbHBIX M TBOPUECKHUX CIIOCOOHOCTEH yJaluxcsi;

VYOexIeHHOCT, B BO3MOXKHOCTH TO3HAHHS TNPHUPOJIBI, B HEOOXOJMMOCTH Pa3yMHOI'O HWCIOJIL30BaHUS JIOCTHIKEHHH HAyKH M TEXHOJIOTHH JUIS
JATbHENIIIEro pa3BUTHS YEIOBEYECKOro OOIIecTBa, YBaKEHHE K TBOPIIAM HAyKH W TEXHUKH, OTHOIIEHHE K (PU3UKE KaK AJIEMEHTY OOIIeyeoBeyde CKOM
KYJIbTYPHI;

CaMoCTOATETPHOCTS B IPUOOPETEHNH HOBBIX 3HAHUH M MPAKTHYECKIX YMEHUI;

['oTOBHOCTH K BBIOODPY JKM3HEHHOTO ITYTH B COOTBETCTBHH C COOCTBEHHBIMH MHTEPECAMH W BO3MOXXHOCT SIMH;

MortuBarms 06pa3oBaTeIbHON AESTENBHOCTH IIKOJIBHUKOB HA OCHOBE JINYHOCTHO OPHEHTHPOBAHHOTO MTOJX 014,

dopMHUpOBaHUE LIEHHOCTHBIX OTHOILEHUH APYT K APYry, YUUTENI0, aBTOpaM OTKPBITUN U U300peTeHUH, pe3ynbrataM o0ydeHusl.

MeTanpeaMeTHBIMH pe3yibTaTaMu 0OydeHUs (QHU3HKE B OCHOBHOH IITKOJIE SBIISIFOTCS:

OgyiajicHue HaBBIKAMH CaMOCTOSITENILHOTO MPHOOPETEHVsSI HOBBIX 3HAHUWM, OpraHW3aIlH Y9eOHOW JIESITEIHbHOCTH, TTOCTAHOBKH IIEJICH, MIaHUPOBAHHUS,
CaMOKOHTPOJISI M OIIEHKH PE3yJIbTATOB CBOEU NEITENFHOCTH, YMEHHSIMHE MPEIBUIETh BO3ZMOXKHBIE PE3YIbTaThl CBOMX JCHCTBHIA;

[lornmanne pas3nuuuii MEeXAy HWCXOOHBIMH (aKTaMH M THUIOTE3aMH IS UX OOBSICHEHUS, TEOPETHUYECKUMH MOACISMH W pPeaTbHBIMH OOBEKTaMH,
OBIIJICHNE YHUBEPCAJIHHBIMU YYeOHBIMU JCHCTBUSMHU Ha IpUMepax THUMOTe3 Uil OOBSCHEHHs] W3BECTHBIX (PAKTOB M IKCIIEPUMEHTATBHON MPOBEPKHU
BBIIBUTAEMBIX THUTIOTE3, pa3pabOTKH TEOPETHIECKUX MOJEIIeH MPOIIeCCOB HITH SIBICHUM;

QdopMHpOBaHWE YMEHHI BOCHPHHHMATH, IepepadaTbiBaTh M TPEABABIATH WHGOPMAIMIO B CIOBECHOW, OOpa3HOW, CHMBOJMYECKOW Qopmax,
aHAM3UPOBATh W TepepabaThiBaTh MONYYEHHYIO HH()OPMAIHUIO B COOTBETCTBMU C TMOCTaBJICHHBIMH 3aJadaMW, BBIICISATH OCHOBHOE COJEpXKaHUe
MIPOYUTAHHOTO TEKCTA, HAXOAUTH B HEM OTBETHI Ha ITOCTABJICHHBIE BOIIPOCHI M M3JIaraTh €ro;

[IpuobpereHne ombiTa CaMOCTOATENBHOrO TIOWCKA, aHaimn3a W O0TOoOpa HWHGOpPMAIMH C WCMOIb30BAaHMEM pPA3IUYHBIX HWCTOYHHKOB H HOBBIX
WH()OPMAITMOHHBIX TEXHOIOTHA JUTSI PEIICHNs T03HABATENBHBIX 337149,

Pa3BuTHE MOHOJIOTHYECKON U TUATIOTHIECKON pedr, yMEHUS BBIPAKATh CBOW MBICIIH M CIIOCOOHOCTH BBICIYIIUBATH COOECETHUKA, IOHIUMATh €0 TOUKY
3peHusl, MPU3HABATh IIPABO APYroro YeIoBeKa Ha HHOE MHEHUE,

OcBoeHue IPHUEMOB JWCTBUN B HECTAHJAPTHBIX CUTYAIIMSX, OBJIAJICHAE IBPUCTUIECKUMHU METOJIaMH PEIIeHUs TIpo0IeM;

dopMupoBaHHE YMEHHUN pa0dOTaTh B TPYIITIE C BHIMOIHEHHEM PA3IUYHBIX COUATBHBIX POJIEH, MPEICTABIATh M OTCTAWBATh CBOM B3TJISIBI M YOEXK IEHUS,
BECTH JTUCKYCCHIO.

[Ipeamernble pe3ynbTaTsl 00ydeHHs (prU3MKe B OCHOBHOM LIKOJIE MPEACTABICHBI B COAECPXKAHUU Kypca 110 TEMaM.



OCHOBHOE coJep:KaHne Kypca

7 kaacce
(68 u, 2 u B HEMETIO)

Beenenue (4 1)
dusuka — Hayka o npupone. Pusndeckue sipieHus. Ousnyeckue cpoiictBa Tein. HalOmoneHue u onucanue Gu3nyeckux sipjieHuid. DU3nyeckue BETUYMHEIL.
Namepennst (GU3MYECKUX BEIMYWH: JUIMHBI, BPEMEHH, TemiepaTypbl. Pusnueckue mnpuOOpbl. MexayHapomHas CHUCTEMa CIUHHUIl. TOYHOCTh U IOTPEIIHOCTh
nsMepeHuid. Grsuka TeEXHUKA.
JlabopaTopHble paGoThI U ONBITHI
Nsmepenne paccrosanii. I3mepenue Bpemenn. OnpeeneHne NeHbl JeeHHs Kbl U3MEPUTETbHOro mpudopa.
JdemMoHcTpanun
Habmronenmne MexaHHUeCKUX, TEIIOBBIX, JIEKTPUISCKUX, MATHUTHBIX M CBETOBBIX SIBJICHUM: MBIKEHUE CTAIBHOTO IapHKa IO JKeJI00y KoleOaHus MasTHHKA,
TastHUE JIbJA, KUIIEHUE BOJIbl, OTPAayKEHUE CBETA OT 3€pKaJa, dJIEKTpU3aLus Tell.
IIpeaMeTHBIMU Pe3yJIbTATAMM U3YUYEHUS TEMBI SIBISFOTCS:
* MNOHMMaHHUe (PM3UYECKUX TEPMHUHOB: TEINI0, BEIIECTBO, MATEPHSL.
® yMeHHe [TPOBOJNTH HAOIOJCHUS (U3NUECKUX SBICHUHN; H3MEPATh PU3NUECKUE BETMUYUHBI: PACCTOSTHUE, TPOMEKYTOK BPEMEHHU, TEMIIEPATYpy;
e BJIaJeHHe DKCIIEPUMEHTAIBHBIMI METOJAMH MCCIIEIOBAHUS TIPH ONPENEICHUH [IEHBI JeTIeHHs MPUO0pa U MOTPEIIHOCTH U3MEPEHNS;
* [OHMMAaHHeE POJIM YYCHBIX HaIlel CTPaHbI B Pa3BUTHE COBPEMEHHON (PM3WKH U BIHUSHUE Ha TEXHUIECKUN W COIMAIBHBINA TIpOrpecc.

IlepBoHayanbHbIE CBEJEHUS 0 CTPOEHUM BeliecTBa (6 4)

Crpoenue BemecTBa. ONbITHI, JOKa3bIBAIOLIME aTOMHOE CTPOECHHUE BEllecTBa. TeioBoe IBI)KEHHE aTOMOB U MOJeKylsl. bpoyHoBckoe aBuxkenue. duddys3us B
rasax, )KUJKOCTSX U TBEpPAbIX Tenax. B3aummonelicTBHe 4acTHLl BEIIECTBA. ArperaTHbIe COCTOSIHUS BEIecTBa. MOJEn CTPOSHUSI TBEPIBIX Tel, KUAKOCTEH U ra30B.
OObsicHEHHE CBOMCTB ra30B, )KUIKOCTEH M TBEPIBIX TSl HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX MPEICTABICHUH.

JlaGopaTopHbie paGoThI H ONBITHI

Onpenenenre pasMepoB Maibix Ten. OOHapyKeHHe JEHCTBUS CHUJ MOIEKYISIPHOTO MPUTSHKEHUS. BrIpamuBaHue KPHUCTAIOB MOBapeHHON comr. OIBITH MO
O0HapYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO IPUTSKEHHUSL.

JdemMoHcTpauun

Huddysus B raszax m xuakoctd. PactBopenue kpacku B Boae. PacmumpeHue Ten mpu HarpeBaHuH. MoJenb XaOTHYECKOr'o IBIDKEHHSI MOJIeKyld. Mopenb
OpPOYHOBCKOTO JBIKEHHs. MoJeNb KPUCTANIMUYECKOW pemeTkr. Mojens Monekyiasl Boabl. CIieruieHHe CBHUHIOBBIX IMJIMHIAPOB. JleMOHCTpauus paciivpeHus
TBEPAOro Tena npu HarpeBanuu. CxkaTre U BRIIPsIMIICHHE yrpyroro tena. CxumaeMocTs ra3oB. CoxpaHeHre 00beMa XKHUIAKOCTH MPH U3M eHEHHH (hOPMBI COCY/a.

IIpeaMeTHBIMU pe3yJibTATAMH U3yUCHUS TEMBI SBIISIOTCS:



® [OHMMaHHE U CIIOCOOHOCTH OOBACHATH (Qu3nueckue siBiueHus: auddys3us, Oonpias CKUMaeMOCTh Ta30B, Mallasi C)KUMAaEeMOCTh KHJIKOCTEH U TBEPABIX
TeI.

®  BJIAJICHUE DKCIICPUMEHTAIILHBIMU METOAAMU UCCIIEN0BAHUS IIPU OIPEAECIICHUH Pa3MEPOB MAJIbIX TEI,

® [OHMMaHHE NMPUYUH OPOYHOBCKOTO IBM)KCHHSI, CMauYMBAHHUSI M HECMAYMBAHUS TN, PAa3UYMsl B MOJICKYJSIPHOM CTPOCHUM TBEPIBIX TeN, KUAKOCTEH M
rasos;

e ymMmeHHe monb30BaThesi CU 1 epeBOANTh SAMHUIBI U3MEPEHUS (PU3MUECKUX BETMYMH B KPATHBIE U IOJIHBIE €IUHUIIBI

®  yMEHHE HCIOJIb30BATh MOMyYEHHBIC 3HAHHS, YMEHUS 1 HABBIKU B TIOBCEJHEBHOM JKM3HU (OBIT, SKOJIOTHS, OXpaHa OKPYKAIOLIEH Cpelbl).

B3aumopeiictBus Tes (23 4)

Mexannueckoe aumxenue. Tpaekropus. [lyrs. PaBHOMepHOE U HepaBHOMepHOe aBMkeHHe. CKopocTh. ['padMKu 3aBUCHMOCTH TIYTH M MOAYJS CKOPOCTH OT
BpemeHHU ABmxeHus. Muepuus. MueptHocTh Ten. BzanmoneiictBue Ten. Macca tena. M3mepenune maccel Tena. IlnorHocts BemjectBa. Cuna. Cuna Tspkect. Cuia
ynpyroctu. 3akoH ['yka. Bec Tema. CBsizp MeXIy cuiiod TskecTH M Maccod Tena. Cuiia TSHDKECTH Ha JApyrux IuiaHerax. Junamomerp. CrioxeHue ABYX CHIL,
HaIPaBJICHHBIX 10 OJIHOM npsiMoi. PaBHomelcTByoMIast 1Byx cuil. Cuna tpenus. dusnueckas npupoaa HeOecHbIX Tl COTHEYHONH CUCTEMBI

JlabopaTopHble paGoThI U ONBITHI

N3mepeHne IIIOTHOCTH TBEpAOro Tena. M3mepeHrne Macchl Tela Ha phIYaXHBIX Becax. lccineaoBaHWE 3aBUCMMOCTH YIUIMHEHHSI CTaJbHOM NPYKUHBI OT
npuioxeHHon crtbl. CIIOKEHHWE CUJI, HAMpaBJICHHBIX M0 OMHON mpsMoil. VcciaemoBanre yCIoBHA paBHOBecHs phrdara. HaxoskmeHue meHTpa TSHKECTH IIJ10CKOTO
Tena. MccnenoBaHrue 3aBUCUMOCTH CHJIbI TPEHHUSI CKOJIBKEHMS OT IUIOIIAAM CONPUKOCHOBEHUS TEI M CUJIbl HOPMAJIBHOIO JaBJieHUs. 1'pajyupoBaHKe MPYKUHBI U
HA3MEPEHUE CUJI IMHAMOMETPOM.

JdemoHcTpanuu

Tpaexkropust IBIKEHHS IIapHKa Ha MIHYpe U MaprKa, Moa0packiBaeMoro BBepx. SBneHue nHepiuu. PaBHOMepHOE ABMKEHHUE My3bIpbKa BO3/yXa B CTEKITHHOM
TpyOKe ¢ Bomoil. Pasnuynbpie Buapl BecoB. CpaBHEHHE Macc Tel C MOMOIIBIO PaBHOIJIEYHBIX BecOB. B3BemmBanme Bo3myxa. CpaBHEHHWE MaccC pasiHYHBIX Tel,
MMEIOIINX OJMHAKOBBIN 00beM; 0OBEMOB TEN, HMEIOIINX OJMHAKOBBIE Macchl. M3MepeHne cuibl Mo aeopmarnmu npyxuHbl. CBoWicTBa CHutbl TpeHus. CliokeHue
cm1. PaBHOBecue Temna, UMEIoIIero och BpamieHus. CriocoObl YMEHBIIEHUS M YBEIHYSHNS CHITBI TpeHus. [IoMIIIITHNKY pa3InyHBIX BHIIOB.

IIpeaMeTHBIMH pPe3yJIbTATAMM U3YUCHHUS TEMBI SIBJISIFOTCS:

® TIOHMMaHUE M CIIOCOOHOCTh OOBACHATH (DM3WUECKHE SIBICHUS: MEXaHWYEeCKOe -IABIDKEHHE, PaBHOMEPHOE M HEPaBHOMEPHOE JABIDKEHHE, WHEpPIHA,
BCEMUPHOE TATOTEHHE

e yMEHHE H3MEPSATh CKOPOCTh, MacCy, CHITy, BEC, CHITYy TPEHHS CKONBKEHUS, CUITy TPEHHS KadeHus, 00beM, TIIOTHOCTh, TeNa PaBHOJACHCTBYIOIIYIO IBYX
CUJ1, ICICTBYIOIIMX HA TEJIO B OJHY U B IPOTUBOIOJIOXKHBIE CTOPOHBI

®  BJIAJICHUE AKCIIEPUMEHTANIbHBIMU METOAAMHU HCCICIOBAHMS B 3aBUCUMOCTU HPONACHHOIO IyTH OT BPEMEHH, YAJUHEHUS NPYKUHBI OT MPUIOKECHHON
CHJIBL, CUJIBI TSDKECTHU TeJla OT MAacChl TENa, CUIIbl TPEHUSI CKOJIBKEHUS OT IJIOAAN CONPUKOCHOBEHHUSI TE U CHJIbI HOPMAIbHOIO AABICHUS

® TIOHMMaHHUE CMBICTIa OCHOBHEIX (DM3MUYECKHUX 3aKOHOB: 3aKOH BCEMHPHOT'O TATOTEHUS, 3aK0oH [ 'yka

e BJajieHUe croco0aMy BBHITOIHEHHS PACUETOB NMPHU HAXOXKIIEHUH: CKOPOCTH (CpeIHEN CKOPOCTH), IIyTH, BPEMEHH, CUJIBI TSDKECTH, Beca Teja, MIIOTHOCTH
Tena, 00bemMa, Macchl, CHITBI YIIPYTOCTH, PAaBHOJEHCTBYIOIIEH JIBYX CHJI, HAIPABJIEHHBIX IO OJHOW MPSMOW B COOTBETCTBHE C YCIOBUSMH MTOCTABICHHOM
3a/1a4¥l HA OCHOBaHHWH WCIIOIh30BAHUS 3aKOHOB (PH3UKH

e yMEHHE HaXOIUTh CBI3b MEXAY (PU3NYECKHIMH BEIHMYWHAMH: CHJION TSHDKECTH M MAcCOH Tena, CKOPOCTH CO BPEMEHEM U IyTeM, IIJIOTHOCTH Tela C ero
Maccoil ¥ 00bEMOM, CHIION TSXKECTH U BECOM Tela

e yMEHUE MepeBOIUTh PU3NUECKHEe BENNINHBI 13 HecucTeMHbIX B CH 1 HaoOopoT



IMOHMMAaHUC MIPUHIHUIIOB I[eflCTBHH AWHaAMOMETpa, BECOB, BCTPCUAIOIINXCA B MOBCEIHEBHOM JKHN3HH, U cIIoco00B obecreueHus 6e30IMacHOCTH nopu ux
HCIIOJIb30BaHUHU
YMCHUE UCIIOJIB30BATh IMOJIYUYCHHBIC 3HAaHN A, YMCHHA U HABBIKU B HOBCGI[HGBHOP'I JKH3HU, 6I)ITy, OXpaHe 0pr>Ka}OIIIGI71 Cpcabl.

JdaBienue TBepabIX TeJ, KUAKOCTel U razos (21 u)

Hasnenue. JlaBiaenue TBepasix Ten. JlaBienue raza. OObsCHEHUE IAaBICHUS ra3a HA OCHOBE MOJIEKYISIPHO-KHUHETHYEeCKUX TpencraBiennid. [lepenava naBieHus
razamu U xuakoctaMu. 3akoH [lackamsa. Coobmaromue cocyasl. ATMocdepHoe AaBieHrne. MeToapl u3Mepenrne aTMocdepHoro nasieHus. bapomerp, MaHnomerp,
Hacoc. 3akoH Apxumena. Y clIoBuUs IulaBaHus Ten. BozayxoriaBanue.

JlabopaTopHble paGoThI U ONBITHI

OmpeneneHre BHITAIKUBAIONICH CUJIBI, JCHCTBYIONIEH Ha TEO, MOTPYKEHHOE B JKUIKOCTh. BBIICHEHWE YCIOBHH IUTaBaHUS TeNa B KUIKOCTH. M3MepeHnme
aTMOoC(epPHOTO JIaBJICHHMSL.

JdemMoHcTpanun

3aBUCHMOCTh JABJICHHUS OT JACHCTBYIOIIEH CHIIBI M TIJIOMIAJM OMOpPHL. Pa3pe3aHue miacTUiIMHA TOHKOW IPOBOJIOKOHW. JlaBieHue raza Ha cTeHKU cocynaa. [llap
[Nackans. JlaBnenne BHyTpH xuakoctu. CooOmiaromuecs: cocyapl. Y cTpoiicTBO MaHoMmerpa. OOHapyxeHrne atMochepHoro aasieHus. M3mepenne atmocepHoro
JaBJICHUs 0apOMETPOM-aHEPOHIOM. Y CTPOHCTBO U JIEHCTBUE THAPABINYECKOrO Mpecca. Y CTPOMCTBO M jeicTBrEe Hacoca. JleficTBrEe HA TEIO apXMMEIOBOM CHIIBI B
)uakoctu u rase. [lnapanue Ten. Oneir Toppuderm

IIpenMeTHBIMM pe3yJIbTATAMM U3yUEHUS TEMBI ABIISIOTCS:

IIOHUMAaHUC " CHOCO6HOCTI) O6B$ICHI/ITB (1)I/I3I/I‘ICCKI/IC ABJICHUSA . aTMOC(i)epHoe JaBJICHUC, NAaBJICHHUC X(HHKOCTCﬁ, Tra30B U TBep]IBIX TCI, IIJIaBaHHUEC TEII,
BO3yXOIlJIaBaHKWE, PACIOIIOKEHHUE YPOBHS JKUIKOCTH B COOOIIAIONIMXCS COCYAaX, CYIIECTBOBAHHWE BO3AYIIHON OOOJOYKHA 3EMJII0, CHOCOOBI
YMCHBIICHHS M YBEIUYCHUS JaBJICHUS

YMEHHE U3MEPSITh: aTMOC(EepHOE NaBJICHHE, JaBICHUE KUIKOCTH Ha THO U CTEHKU COCYyJia, CHITy ApXumena

BJIaJICHHUE SKCIIEPUMEHTAIBHBIMH METOAaMH HCCIICAOBAHMS 3aBHCHMOCTH: CHJIBI ApXuMela OT 00beMa BBITECHCHHOM BOJbI, YCIIOBH IIJIaBaHUS Tella B
JKUAKOCTH OT JCHCTBHSI CHUJIBI TSHKECTH M CHJIBI ApXHMena

MOHUMAaHHE CMBICITA OCHOBHBIX (DPM3MUYECKUX 3aKOHOB M YMEHUE IPUMEHSATh VX HA TIPAaKTHKe: 3aKoH [lackans, 3akoH Apxumena

[MOHMMAaHUE IMPUHIMUIIOB ICHCTBUS OapoMerpa-aHepouja, MaHOMETpa, HAcoca, T'MIPAaBIMYECKOro Ipecca, ¢ KOTOPHIMH YEIOBEK BCTPEYAETCS B
TTOBCEAHEBHOM JKM3HHU M CIIOCOO0B 00eCITeueHMs O€30MacHOCTH TP UX UCTIOIB30BAHIH

BIIQJICHHE CIOCO0AMH BBIMOJMHEHHS PACUYCTOB JUIS HAXOXKJCHUS JABIICHHS, NABICHHWE XHMJKOCTH HAa JHO M CTEHKH COCyJa, CHIIBI ApXHMeNna B
COOTBETCTBHE C MOCTABICHHOW 3a]]a4i Ha OCHOBAHWH UCIIOIh30BAHUS 3aKOHOB (PH3HKH

YMEHUE HCIOIb30BATh TONYYCHHBIC 3HAHUWS, YMCHUS M HABBIKM B TMOBCCAHECBHOW JKHM3HH, 3KOJIOTHH, OBITY, OXpaHE OKPYXAIOIIEH Cpesbl, TEXHUKE
0€e30MacHOCTH.

Pabora u momHoCTh. JHeprus (16 1)

Mexannueckas padora. MomHocTs. [IpocTeie Mexann3Mbl. MOMEHT cuitbl. Y ClIOBHSI paBHOBECHS pbluara. «30JI0TOe MPAaBUIO» MEXaHUKU. Buiel paBHOBeECHS.
Koa¢dduuument nonesnoro aeiicreus (KILI). Oneprus. [lorenumnansuas n kunerndeckas sHeprus. [IpeBpaiienne sHepruu.

JlabopaTtopHble paGoThI U ONBITHI

Bersicnenue ycnosus pasHoBecust peruara. Onpenenenue KI1J1 mpu nogseme Temna 1o HaKIIOHHOM IIOCKOCTH. Haxoxkaenue neHTpa TSHKeCTH IUIOCKOTo Tena.

JdemMoHcTpanun



[Ipocteie Mmexanu3mebl. [IpeBpalieHne HEpPrUM MpH KONEOAHUAX MasSTHUKA, PACKPYUMBAHUM IMPYKUHBI 3aBOAHOW WTPYIIKH, ABIKEHHE «CErHEpOBa» Koleca
Uzmepenne paboThl pU MepeMEelIeHUH Tena. Y CTPOMCTBO U JEHCTBHE pbluara, 0J0koB. PaBeHCTBO paboT MpH MCMOJIB30BAHUN MIPOCTHIX MEXaHU3MOB. Y CTOWYHBOE,
HEYCTOHUMBOE 1 Oe3pa3InyHOe PaBHOBECHUS TEl.

IIpeaMeTHBIMH pPe3yJIbTATAMM U3YUECHHSI TEMBI SIBIISIIOTCS:

® [IOHMMaHHE U CIIOCOOHOCTH OOBACHATH (PU3NUYECKUE SIBICHUS: pABHOBECHE Tel MPEBPAIICHHE OHOTO BUa MEXaHHUECKOH YHEPTUH IPYTon
yMEHHE U3MEPSTh: MEXaHUYECKYI0 PaboTy, MOITHOCTH Tela, TIeY0o Cuilbl, MOMeHT cuuibl. KI1/[, moTeHnnanbHyo 1 KHHETHYECKYIO SHEPTHIO
BJIaJICHUE SKCIIEPUMEHTAJIbHBIMU METOAAMU UCCIIEA0BAHUS IIPYU ONPEAECIICHUH COOTHOILIEHUS CUJI U IIIeY, JUIsl pABHOBECUS phluara
MOHUMAaHHE CMBICIIa OCHOBHOT'O (PU3UUECKOr0 3aKOHA: 3aKOH COXPaHEHUS SHEPTHH

[MOHMMAHUE MPUHITUIIOB JCHCTBHUS phbluara, 0JIoKa, HAKIOHHON IUIOCKOCTH, ¢ KOTOPBIMHU YEIOBEK BCTPEYACTCS B IOBCEIHEBHOW KM3HH M CHOCOO OB
obecriedueHus 0€30MaCHOCTH MPHU UX UCTIONB30BAHUH.

e BJaJIcHUE CIOCO0aMHU BBIMOJIHEHUS PACUCTOB JUIS HAXOXKICHHUS: MEXaHUYECKOW padOThl, MOIHOCTH, YCJIOBUS PAaBHOBECHS CHUJI HA pblUuare, MOMEHTA
cwibl, KI1JI, knHEeTHYeCKON U MOTEHIIMAIBHON SHEPTUU

° YMeHI/Ie HCIIOJIB30BaTh HOHy’-IeHHI)Ie 3HaHUu, YMeHI/ISI 1 HABBIKH B HOBCGI{HeBHOﬁ KHU3HH, DKOJIOI'HH, 6BITy, oxpaHe 0pr)1<a}ome171 Cpe):[bl, TCXHHUKEC
0€30I1aCHOCTH.

8 kiacc
(68 u), 2 u B HEmENMO)

TenJioBble siBjeHus (24 4)

TemnoBoe memwkenne. TermmoBoe paBHOBecue. Temreparypa. BHyTpenHss sHeprus. Padora u Temonepenada. TermronpoBogHocTs. Konseknms. M3mydenme.
KommuecTBo TemmoTsl. Y aenpHas TeII0eMKOCTh. Pacuer KonnyecTBa TEIIOTH IPH TeriooOMeHe. 3aKOH COXpaHEHUs W MPEBPAIICHUS SHEPTUU B MEXaHUIECKUX U
TEIUTOBBIX MpOIleccax.

[InaBneHue U OTBEpAEBAHHUE KPUCTAIUIMYECKUX TeN. YJelbHas TemwioTa IuiaBneHus. Mcnapenue u xkoHaeHcauuu. Kumenue. BiaxxHocTh Bo3nyxa. Y aenbHast
TeIIoTa mapoobpa3oBanus u KoHaeHcaru. OObsICHEHNE U3MEHEHHUS arperaTHOr0 COCTOSTHHS BEIIECTBa Ha OCHOBE MOJIEKYIISIPHO-KHHETHYECKUX TPEICTaBICHUN.
3aKoH COXpaHEHWUs YHEPTHUH B TEILUIOBBIX mporeccax. [IpeobpazoBanue sHEprUH B TEIIOBBIX MaminHaX. /[Buratens BHyTpeHHero cropanwus. [laposas typomna. KI1J]
TEIUIOBOTO JBUTATENSI. DKOJIOTHYECKUE IPOOIEMbI HCIIONb30BAHMSI TEITOBBIX MAIITHH.

JlaGopaTopHbie paGoThI H ONBITHI

Wzydenue sBieHus TermmooOMeHa Ipy CMENTMBAHUH X OJIOTHOW U TOpSTYei BOBI.

HaGmoienrie n3MeHeHnt BHYTPEHHEH SHEPTHH Tea B PEe3yNbTaTe Terionepeadl i paboThl BHEITHUX CHIL.

N3mepenne yneiapbHON TEMI0EMKOCTH TBEPAOTrO Tea.

N3mepenne yneabHOM TEMI0ThI IUIABICHHUS JIbA.

CpaBHEHHE KOIMYECTB TEIJIOTHI MPU CMEIIMBAHUU BOJBI Pa3HOU TEMIIEPATYPHI.

HccnenoBanue nporiecca UCIIapeHHs.

HccnenoBanne TErIoBBIX CBOMCTB MapaduHa.

N3mepenne BIa)XHOCTH BO3/yXa.



JdemMoHcTpanun

HarpeBanue »uIKOCTH B JTaTYHHOU TpYyOKe.

HarpeBanue xuaxocTeil Ha IBYX ropenkax.

HarpeBanue Bozpl Ipy CrOpaHUU CyXOr'0 FOPIOYEro B FOpENKe.
OxJTaXxIeHIE KUIKOCTH TIPU UCTIAPCHUH.

Habnronenue npoiiecca HarpeBaHUs U KUTICHUS BOJIBI B CTEKIISTHHOM KOIOe.
[Tpunmn gecTBUS TEpPMOMETpA.

TGHHOHpOBOZ[HOCTL Pa3InYHbIX MAaTCPHUAJIOB.

KoHBek1us B )KHUIKOCTAX U rasax.

Tenonepenaya myTeM U3JIy4eHHUS.

SIBiieHne ucnapeHus.

HabnroeHre KoHeHCAIIMK TTAPOB BOJIBI HA CTAKAHE CO JIBJIOM.
Y cTpoiicTBO KaJIOpuMETpa.

Mogenb KpUCTAIITNYECKON PENIETKH.

IIpenMeTHBIMM pe3yJILTATAMM TIPH N3YYEHUH TEMBI ABIIAIOTCS:

IIOHUMAaHHUEC U CHOCO6HOCTI) O6B$ICH${TI) (1)I/I3I/I‘ICCKI/IC SIBJICHUS. KOHBCKIIHA, I/ISJ'[y‘-IeHI/Ie, TeHHOHpOBO}IHOCTL, N3MCHCHHC BHYTpeHHeﬁ 3Hepr1/11/1 TCJIa B
pe3ynbTaTe TeIIonepenadn uiu paboTel BHENTHUX CHJI, HCTIapeHre (KOHICHCAIN ) U TIJIaBJIeHHe (OTBEP/IEBAHIE) BEIIECTBA, OXJIAXKICHHE KUIKOCTH IPH
I/ICHapeHI/II/I, KOHJCHCAIlUA, KUIICHUEC, BBITIAJICHHUC pOCI)I

YMEHHE HM3MEPATh. TEMIIEPATypy, KOJHYECTBO TEILIOTHI, YIACIbHYIO TCILUIOEMKOCTh BEIIECTBA, YACAbHYIO TCIIOTY IUIABJICHHS BEIIECTBA, Y ElIbHas
TEIUIOTY Mapoo0pa30BaHus, BIaKHOCTh BO3IyXa

BJIAJICHUE SKCIEPUMEHTAIbLHBIMA METOJAMHU HCCIICOBaHUS aBHCHUMOCTH OTHOCHTEIBHOM BJAXXHOCTH BO3IyXa OT JaBJICHUS BOJISHOIO IIapa,
CoJIep KaIlerocs B BO3AyXe MPH JaHHOM TeMIlepaType U JaBJICHUS HACHIILIEHHOI0 BOISHOTO Mapa: ONpeae/ieHUs ySIbHOR TEIIOEMKOCTH BEIIeCTBa
MOHUMAaHWE TIPUHITAIIOB ISHCTBUS KOHJCHCAIIMOHHOTO M BOJIOCHOTO TUTPOMETPOB MICHXPOMETpa, JIBUTATENS BHYTPEHHEr0 CrOPaHHUs, TAPOBOH TypOHUHEI
C KOTOPBIMH Y€JIOBEK IOCTOSHHO BCTPEUYAETCS B ITIOBCEIHCBHOM KM3HH, U CIIOCO00B o0ecreueH st 0€30IMacHOCTH IIPH UX HCII0JIb30BaHHH

MMOHUMAaHHE CMBICITA 3aKOHA COXPAHEHUS U TPEBPAIICHHS SHEPTUU B MEXaHHUECKUX M TEIUTOBBIX MpOIleccax U YMEHUE IPUMEHSTh €ro Ha MPaKTHKE
OBJIaJICHHE Pa3HOOOPA3HBIMU CITOCOOAMH BBITIONHEHHS PACUCTOB ISl HAXOXKIACHUS yIENbHOM TEIIIOEMKOCTH, KOTMYECTBA TETUIOTHI, HEOOXOIUMOTO JUIs
HArpeBaHUsl Tela WIH BBIJCISIEMOr0 UM TIPU OXJIKICHUH, YIETbHOH TEIUIOTHl CrOpaHWs, YACTbHOW TEIUIOTHl TUIABJICHUS, BIAXKHOCTH BO3IyXa,
YIENBbHOW TEIIOThI Tapoodpa3oBanus U koHaeHcauu, KI1/1 TerioBoro ABUraTens B COOTBETCTBUU C YCIIOBHSMH MOCTABJICHHON 3a/1a4M HA OCHOBAHUH
HCTIOJIb30BAHUS 3aKOHOB (PH3UKH

YMEHUE HCIOIb30BATh TONYYCHHBIC 3HAHWS, YMECHUS M HABBIKM B TOBCCAHECBHOW KHM3HH, JKOJOTHH, OBITY, OXpaHE OKPYXKAIOIIeH Cpelbl, TEXHUKE
0€e30MacHOCTH.

JuekTpUYecKue siBjaeHus (29 )

Onekrpuzauus Tel. [[Ba pona siekTpuueckux 3apsinoB. BzauMonelicTBue 3apspkeHHbIX Tel. [IpOBOOHUKH, TUANEKTPUKHU U MOIYHIPOBOJAHUKHU. DIEKTPUUYECKOE
nosue. 3aKOH COXPAaHEHHUs DJIEKTPUYECKOro 3apsaa. JleauMocTbh BIIEKTPUYECKOro 3apsiaa. OnekTpoH. CrTpoeHue aroma. OIEeKTpuueckud Tok. JleilcTBue
3JIEKTPUUYECKOrO MO Ha OJJeKTpuueckue 3apsiabl. VCTOUHHMKM ToKa. OnekTpuueckas uenb. Cuiia Toka. DIEKTPUUYECKOE HANpPsDKEHHE. DJIEKTPUUYECKOE



conpotusienue. 3akoH Oma [uis1 yyactka uenu. [locnenoBaTenbHoe U MapajuieibHOE COeAMHEHNE IPOBOAHNUKOB. PaboTa 1 MOIIHOCTP 3JIEKTPHY ECKOTO TOKa. 3aKOH
Ixoyns—IJlenna. Kongencarop. [IpaBuna Ge3onacHocTy ipu paboTe ¢ 3IeKTponpruOopamu.

JlabopaTtopHble paGoThI U ONBITHI

OnTbl 0 HAOTIOACHUIO AIIEKTPU3AIUH TEJ MPH COMTPUKOCHOBEHHH.

[IpoBOAHMKM U AMIIEKTPUKHU B IIEKTPUYECKOM TOJIE.

W3sroroBnenne u UCIbITAHNE TATBBAHIYECKOTO AJIEMEHTA.

N3mepenne cuiibl 3JeKTPUYECKOT0 TOKA.

N3mepeHne HalpsKEHUS Ha pas3IMUHbIX YYaCTKaX 3JIEKTPUYECKON LIEIH.

HccnenoBanne 3aBUCHMOCTH 3JIEKTPUIECKOTO COITPOTUBIIEHNS ITPOBOIHMKA OT €0 JUTMHBI, IJIOLIaIN TIONEPEYHOro CEYeHNs U MaTepHania.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKa B MPOBOIHUKE OT HAIPSKEHUSI.

I/I3MepeHHe COIMPOTHUBJICHW IMPOBOAHUKA ITPU MMOMOIIHN aMIIEpMETpa U BOJIBTMETPA.

Nzydenune nocienoBaTenbHOr0 COEAMHEHUS TPOBOTHUKOB.

Nzydenue napanienbHOro COeTUHEHNS TIPOBOITHUKOB.

N3mepenne MOITHOCTH M pabOTHI TOKA B AIEKTPUYECKOH JIaMIIe.

Uzyuenne paboTHI MOTYITPOBOTHUKOBOI'O JAUO/IA.

COopxa 3JIeKTpUYecKOr e U N3MEPEHNE CHITBI TOKA B €€ PAa3JINYHBIX YUacTKaXx.

PerynupoBanme CHITBI TOKa PEOCTATOM.

JdemMoHcTpanun

ONEKTpU3aIHs TEI.

B3anMopelicTBrEe Ha3IEKTPU30BAaHHBIX TEN.

JIBa pona 3JIeKTpUYEecKUX 3apsIoB.

Y CTpoiicTBO U JECTBHE 3JIEKTPOCKOA.

OO6HapyxeHne Tois 3apsHKEHHOT O Iapa.

JenmuMocTh 3ITeKTPHIeCcKOro 3aps/a.

BianmogpeiicTBre mapauiebHBIX TPOBOJHIUKOB MPU 3aMBIKAHUH TIETIH.

YcTpoiicTBO KOHIeHcaTopa.

[IpoBoAHVKH 1 U30IATOPHI.

W3mepenne CHITBI TOKa aMITEPMETPOM.

W3mepenne HanpsoKEHHS! BOIBTMETPOM.

PeocTaT u Marasus conpoTUBIECHUI.

IIpenMeTHBIMH pe3yJILTATAMM TIPH N3YICHUH TEMBI SBIISIOTCS:
® TIOHMMaHHUE U CIOCOOHOCTH OOBSCHATH PUINIECKUE SIBICHUS: DIEKTPU3ALINS TEN, HArPEBaHHUE TIPOBOJHIKOB SJIEKTPUIECKIM TOKOM, IEKTPHUIECKAN TOK

B MeTaJljIaX, dJIEKTPUYECKHE SIBIICHUS B IIO3UIIUN CTPOSHUS aTOMa, EUCTBUS JIEKTPUIECKOr0 TOKa
e  yMEHHE U3MEPAThH CHITY DIEKTPUIECKOTO TOKA, JIIEKTPUUYECKOE HATIPSDKEHHE, DIIEKTPHUECKUH 3apsil, SIEKTPHIECKOE COMPOTHUBIICHHE
® BJaJICHUE DKCIIEPUMEHTAIBHBIMH METOJaMU HCCIEAOBAHUS 3aBUCHMOCTH CHJIBI TOKAa HAa YyYacTKe IIeMd OT OJJIEKTPUYECKOro HaNpsKEHWUS,
AIIEKTPUYECKOT0 COITPOTHBIICHHUS TPOBOHUKA OT €r0 JUIHHBI, TJIOMIA U ONEePEYHOr0 CEYEHUS U MaTeprana
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e [IOHMMaHHE CMBICIIA 3aKOHA COXPAHEHUS JIEKTPUUECKOTO 3apsiaa, 3akoHa Oma nmst yuacTka uenu. 3akona J[xoymnsa-JIenna
® TIOHMMaHUE MPHUHIMIA JCHCTBHUS 3JCKTPOCKONA, 3JISKTPOMETPA, TaJIbBAHUYECKOTO 3JIEMCHTA, aKKyMyJaTopa, ()OHapHKa, peocTara, KOHJEHCATOopa,
JIAMITbI HAKAJIMBAHUS, C KOTOPHIMHU YEIOBEK CTAJIKMBACTCS B MMOBCEAHEBHOM JKM3HH, U CIIOCOOOB oOecrieueHus 0€30IacCHOCTH MPH WX UCTIOIh30BAHHUH
e BJJICHUE PA3IUYHBIMU CHOCOOAMH BBIMOTHEHHS PACUCTOB JUISI HAXOXKACHUS CUIBI TOKA, HAIMPSDKEHUS, COMPOTUBIICHUS MPHU MapajlyIeTbHOM U
MOCJIEIOBATEIbHOM COCIUHCHUH IPOBOIHUKOB, YACIBHOTO CONPOTUBJICHUS PaOOThl M MOIIHOCTH 3JICKTPHUYECKOrO0 TOKA, KOJIMYECTBA TEIUIOTHI,
BBIICIISIEMOT'O TIPOBOTHUKOM C TOKOM, €MKOCTH KOHJICHCATOpa, paOOThI JIEKTPUYECKOT0 MOJIsl KOHICHCATOpa, SHEPTUU KOHJICHCATOpa
® yMEHHUE HCIOJNB30BATh IMOJyYCHHBIC 3HAHUS, YMCHUS W HABBIKM B IMOBCEIHCBHOHN >KM3HH, 3KOJOTMH, OBITY, OXpPaHE OKPYXKalOIIeH CpeIbl, TEXHUKE
0e30I1acHOCTH.
JJ1eKTPOMATHUTHBbIE ABJeHus (5 1)
OmpIT OpcTena. MarauTHoe mojie. MarHuTHOE T0JIe MPSMOTo TOKa. MarHuTHOE T0JIe KaTYIIKHA ¢ TOKOM. [locTossHHBIE MarHUTHl. MarHuTHOE T10J1€ TTIOCTOSIHHBIX
MaruuToB. MarautHoe mojyie 3emud. BlaumonelictBrue MaruuToB. JleficTBHe MarHUTHOTO TIOJST HA TIPOBOHUK C TOKOM. DJIEKTPHUUECKHUIA TBUTATENb.
JlabopaTopHble paGoThI U ONBITHI
HccnenoBanue SBIEHNUS MATHUTHOTO B3aUMOACHCTBHS TETI.
HccnenoBanwe SBIIeHNUS HAMATHUYMBAHUS BEIICCTBA.
HccnenoBanue necTBUSI 3JIEKTPUUECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.
W3ydenne nelicTBUsI MAarHUTHOTO TIOJIST HA TIPOBOJHHUK C TOKOM.
N3yueHue necTBUS 3JIEKTPOJBUTATENS.
CoOopKa 2JIEKTpOMAarHUTa U UCIIBITAHNE €r0 ACHCTBHUS.
Nzydenne >1eKTpUYECKOro JBUTATENS IOCTOSTHHOTO TOKa (Ha MOJIENH).
JdemoHcTpanuu
OmeIT Opcrena.
MarsuTHOE 10JI€ TOKA.
[eiicTBME MarHUTHOIO IOJISL HAa IPOBOAHUK C TOKOM.
B3anMopelicTBrE TOCTOSHHBIX MAarHATOB.
YcTpoiicTBO U JieiicTBHE KOMIIaca.
Y CTpoiicTBO eKTpOABUTATENS.
IIpeaMeTHBIMH pPe3yJIbTATAMM U3YUCHHUS TEMBI SIBIISIFOTCS:
e TIOHMMaHUE W CIIOCOOHOCTh OOBSICHATH (DHM3WYECKHE SBIICHHWS: HAMATHUYEHHOCTh JKelie3a M CTalld, B3aUMOJEWCTBHE MAarHWTOB, B3aWMOJICHCTBHE
MPOBOJHUKA C TOKOM U MATHUTHOM CTPENIKU, NEUCTBHE MATHUTHOI'O MOJs1 HA MPOBOJIHUK C TOKOM
®  BJIJICHUE SKCIIEPUMEHTAJIbHBIMU METOJAMU UCCIEI0BAHUS 3aBUCUMOCTU MAarHUTHOIO JEHCTBUS KAaTYIIKU OT CHJIbI TOKA B LIEMH
e yMEHHE HCIONB30BATh MONYYECHHBIC 3HAHWS, YMEHUS W HaBHIKM B TOBCETHEBHOW XU3HHU, IKOJOTHH, OBITYy, OXpaHe OKPYXAaloIled Cpebl, TEeXHUKE
0e30IacHOCTH.
CgetoBble siBiaenus (12 u)
Ucrounuku cera. [IpsMonuHeliHoe pacnpocTpaHeHue cBeTa. Bunumoe asuxenue cBetun. Ompaosicenue céema. 3aKOH OTpa)XKeHus cBera. Iliockoe 3epkano.
[Ipenomnenne cpera. 3akoH mpenomiieHus cBera. JIna3bl. DokycHOe paccTosHue JUH3BL OnTHdeckas cuia JWH3BL M300pakeHus, naBaembie auH30M. ['1a3 kak
ortuyeckasi cucremMa. OnTHIECKUE TPUOOPEIL.
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JlaGopa

TOPHbIC paﬁOTbI H OIIBITHI

Nzydenue sBieHus pacrpocTpaHEHHUs CBETa.

HccnenoBanne 3aBUCHMOCTH yIJIa OTPa)KEHUS CBETA OT yIJIa MaJeHuUs.
Wzyuenne cBoOicTB N300pakeHUS B IIIOCKOM 3epKaJie.

Nzmepenne GoKyCHOTO pacCTOSHUS COOMPAFOIICH JIMH3BI.
[Nony4enune n300paXkeHNi TP MOMOLIH JTHH3BIL.

JdemMoHcTpanun

IIpsmon

HMHEHHOE PaclpOCTPaHEHUE CBETA.

ITosy4yenvie TEHU U NOYTEHU.

OtpaxxeHue cBeTa.

IIpenomnenue ceera.

Xop nydeid B cOOMparoIei JIMH3e.

Xon nydell B pacCeHBarOLLEH JIMH3E.

[omyuenne n300paxeHU ¢ TTOMOIIBIO JINH3.

[TpuHIUTT ASHCTBHS MPOSKITMOHHOIO armapaTa 1 ¢poToariapara.

Mopens

rjasa.

IIpenMeTHBIMM pe3yJIbTATAMM U3yYEHUS TEMBI ABIISIOTCS:

9 kaacc

MMOHMMAaHWE U CIIOCOOHOCTH OOBSACHATH (PU3MUECKHE SABIICHUS: MPSIMOIMHEHHOE PacIpOCTPAaHEHHsI CBETa, 00pa30BaHNE TEHU M MOJIYTEHH, OTPaK eHUE U
MIpeIOMJICHHE CBETa

YMEHHE U3MEPSITh (POKYCHOE pacCTOSHUE COOMpAIOIIel JTHMH3BI, ONTHYECKYIO CHUITY JTMH3BI

BIIAZICHWE JKCIEPUMEHTAIBHBIMA METO/aMU HCCIEIOBAHMUS 3aBHCHMOCTH HM300pa)XEHHSI OT PACHOJIOKEHHUS JIAMITbl Ha Pa3NUYHBIX PACCTOSHUSAX OT
JIUH3BI, yIi1a OTPaKeHHUs OT yIJia MaJeHns CBETa Ha 3epPKajo

MMOHMMaHWE CMBICIIa OCHOBHBIX (DM3MUYECKUX 3aKOHOB W yMEHWE NPHUMEHSATh MX Ha MPAKTHKE: 3aKOH OTPAKEHHS W TIPEIOMIICHHUS CBETa, 3aKOH
MIPSIMOJTMHEHHOTO PACIIPOCTPAHEHHUS CBETa

pasnu4ath (OKyC JTUH3BI, MHUMBIA (OKyC ¥ (POKYCHOE PACCTOSHHE JIMH3BI, ONTHYECKYIO CHUTYy JIMH3BI W ONTHYECKYIO OCh JIMH3BI, COOMPAOIIYI0 U
paccerBaroIIy0 JTUH3bI, N300pakeHNs, TaBaeMble COOMPAIOIIEH U PacCENBAIOIIEH THH30M

YMEHHE WCTOIh30BaTh MONydeHHBIC 3HAHUS, YMEHHS W HABHIKM B MOBCETHEBHOW >KM3HH, DKOJIOTHH, OBITY, OXpaHE OKPYKAOIIEH Cpembl , TEXHUKeE
0e30IacHOCTH.

(85 u, 2,5 u B HEAETIO)
3aKkoHbI B3aUMOCHCTBUSA U ABUKeHUs TeJa (28 u)

Marepu

anmpHas Touka. CucreMa orcuera.

[lepememienne. CKOpOCTh NPSMOIMHEHHOT0 PABHOMEPHOTO IBUKEHHUSL.
[IpsamonuHeiHOe paBHOYCKOPEHHOE BIKEHHE: MTHOBEHHASI CKOPOCTh, YCKOPEHHE, IIepeMel eHHE.
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I'paduky 3aBUCUMOCTH KHHEMATHYECKUX BEIUYHH OT BPEMEHH IPH PAaBHOMEPHOM U PAaBHOYCKOPEHHOM JIBMK CHHH.
OTHOCUTENBHOCTh MEXaHUYECKOT 0 IBUKEHUSI. | eoieHTprueckas M relMoLeHTpHUEcKas CUCTEMBI MUpA.
NuepuunanbHas cucreMa orcuera. 11epBblil, BTOpoil U TpeTuii 3akoHbl HproTOHA.

CBobomHoe nagenue. HeBecoMocTh. 3aKOH BCEMUPHOTO TATOTEHHS. [MICKyCCTBEHHBIE CITYTHUKH 3€MJIH. |

Nmnynbe. 3akoH coxpaHeHUs: UMITylbca. PeakTHBHOE IBHKEHHE.

Dponmanvhvie 1abopamopivie pabomoi

1. MccnenoBanne paBHOYCKOPEHHOT O JIBMXKEHHsI 0€3 Ha4aJabHON CKOPOCTH.
2. V3mepeHne yCcKopeHus: CBOOOTHOTO MaJIeHUSI.

IIpeaMeTHBIMU pe3yJbTATAMH U3YUYCHUS TEMBI SBIISIOTCS:

MOHUMAaHHE W CIIOCOOHOCTH ONKCHIBATh U OOBSICHATh hu3uueckue a6j1eHus . OCTynaTeNbHOe IBUKEeHIE (Ha3BaTh OTJIMYUTENLHBIN PU3HAK), CMEHA JTHS
1 HOYH HaA 3eMne, CBOGOI[HOC naacHue T€JI. HEBECOMOCTD, JIBMXKCHHUE IO OKPYIKHOCTHU C HOCTOSIHHOM T10 MOOYJIIO CKOPOCThIO,

3HaHUE U CIIOCOOHOCTH JaBaTh ONPEACICHUS /OMHCAHUS PU3UYECKUX NOHAMUIL. OTHOCUTEILHOCTH JBYOKEHUS (IIEPEUHCINTh, B YEM MPOSBISETCS),
TCOIICHTPUYECKass W TEIHOIEHTPUYECKass CUCTEMBl MHpa; [repBas KOCMHYECKash CKOPOCTh|, PEAKTUBHOE JBHXKCHUE, @huzuueckux mooenei:
MaTepI/Ia.HBHaH TOYKa, CUCTEMA OTCqé'Ta, l[m3ultea<ux 6e/IUYUH. HepeMeIlIeHI/Ie, CKOpOCTB paBHOMepHOFO HpHMOHHHCﬁHOFO JBH)KXCHHs, MI'HOBCHHAs
CKOpOCTB nu YCKOpeHI/Ie HpI/I paBHO}/CKOpeHHOM HpﬂMOJ'II/IHCf/iHOM JABWXXCHHH, CKOpOCTB nu HeHTpOCTpeMI/ITeHI)HOC YCKOpeHI/Ie HpI/I paBHOMepHOM
ABWXKCHUH TEJIa 110 Opr)KHOCTI/I, I/IMHy.HBC;

IIOHUMAHHUEC CMBICJIA OCHOBHbBIX t]m3uttec1<ux 3AKOHO06. TUHAMUKU HBIOTOHa, BCCMI/IpHOFO TATOTCHUA, COXpaHeHI/IH I/IMHyHBCEl, COXpaHeHI/ISI BHCPFHH),
YMEHHUE IPUMEHATH UX Ha IPAKTUKE U YIS PENICHUs YIeOHBIX 3a1ad;

YMEHHE TIPUBOJIUTH TPUMEPHl TEXHHYECKHUX YCTPOMCTB U JKMBBIX OPTaHU3MOB, B OCHOBE IIEPEMEIICHHUS KOTOPHIX JISKHUT IMPUHITAI PEaKTHBHOTO
NBIDKEHMS. 3HAHHE U YMEeHHe 00BSICHAThL YCTPOUCTBO U IEHCTBHE KOCMUYECKUX PaKET-HOCHTEINEN;

YMeHHE UCMO0/Ib30BaTh MTOYICHHBIC 3HAHUSI, YMEHUS ¥ HABBIKH B TTOBCEMHEBHOMN JKU3HU (OBIT, DKOJIOTHS, OXpaHa 3/IOPOBHS, TEXHUKA OE30MaCHOCTH H
p.);

YMEHHE H3MePSATh MTHOBEHHYIO CKOPOCTh M YCKOpPEHHE MPH PAaBHOYCKOPEHHOM MPSMOIMHEWHOM IBM)KEHWH, [EHTPOCTPEMHUTEIBHOE YCKOPEHHE MPHU
PaBHOMEPHOM JBIKEHHH 110 OKPYKHOCTH.

Mexannueckoe KojaedaHue U BOJHbL 3ByK (13 4)

KonebarensHoe apmxkenune. Konebanus rpy3a Ha mpyxuHe. CBoOomHble KomeOanws. KonebartenmpHas cucrema. MasTHHK. AMIUIMTYHA, TEPHOJ, YacToTa
koneOanuii. [['apMoHIYecKue KomeOaHus .

[IpeBpamienue sHeprun Npyu KonedaTenTsHOM IBMKEHUH. 3aTyxaromue koaedanus. BeiHyxaeHHble konebanus. Pe3onaHc.

Pacnpocrpanenne xonebanuii B ynpyrux cpeznax. [lonepednsie u npomonsHbie BOJIHBL. J{nrHa BoiaHbL. CBSI3b UIMHBI BOJIHBI CO CKOPOCTBIO €€ PacpOCTpaHEeHUs
Y TIeprOIOM (4acTOTOMH ).

3ByKoOBBI€ BONIHBL. CKOpPOCTH 3ByKa. BricoTa, TeMOp M rpOMKOCTB 3ByKa. DX0. 3ByKoBoH pe3oHaHc. [MHTepdepenus 3ByKa]

D@ponmanvusie 1a60pamopHvie padbomsl
3. UccnenoBanue 3aBUCHMOCTH TIEPHO/IA U YaCTOTHI CBOOOIHBIX KOJIEOaHNI MasTHUKA OT JUTMHBI €r0 HUTH.
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HpeIIMeTHbIMI/I pe3yabTaTaMM U3Y4YCHUA TEMBI ABJIAIOTCA:

MOHUMAaHNE U CIIOCOOHOCTh ONHCHIBATH W OOBSICHATH (husuueckue Aji1eHus. KOoIeOaHUs HUTSIHOrO (MAaTEeMaTHYECKOr0) W MPYKHUHHOTO MasTHUKOB,
pe3oHaHc (B T. 4. 3BYKOBOH ), MEXaHMYECKUE BOJIHBIL, JJTMHA BOJHBI, OTpPaKEHHE 3ByKa, 9X0;

3HaHHWE M CIIOCOOHOCTb JaBaThb ONpPEACICHUS @pu3zuueckux noHamuil: CBOOOJHBIE KoineOaHMs, KojieOaTelbHas CHCTEMA, MasTHUK, 3aTyXarolue
Koje0aHus, BHIHYKAEHHbIE KOJeOaHus, 3BYK M YCJIOBHS €ro paclpoCTpaHEHHS; puzuueckux eenuyuH:. aMIUIMTYJAa, NEPUOJ, 4acTOTa KosieOaHMH,
COOCTBEHHAsT YacTOTa KoJe0aTelbHOW CHUCTEMBI, BBICOTA, [TeMOp], TPOMKOCTH 3BYKa, CKOPOCTh 3BYKa; (huzuueckux mooleneii. [TapMOHUYECKHE
KoneOaHus |, MaTeMaTHIeCKUIl MasiTHHK;

BJIaJICHHUEC OKCIICPUMECHTAJIIbHBIMU METOJaMHM UCCIICA0BAHNA 3aBUCMMOCTH IIEpUOJaa KOHe6aHI/II\/'I rpy3a Ha HUTU OT IJIMHBI HUTHU.

DJieKTpoMarHuTHoe moJie (22 )

OpHOpoiHOE M HEOJHOPOJHOE MAarHUTHOE TIOJE.

Hanpagnenue Toka 1 HampaBiieHHEe JIMHUI ero MarHuTHOro nois. [IpaBuino OypaBunka.

OOHapy>keHre MarHUTHOTO ToJist. [IpaBuiio JieBol pyKu.

WNunykius MarHuTHOTO ojist. MarautHelii oTok. Oneitel Dapajes. DnekTpoMarauTHas WHAyKnusS. HampaBneHue nHIyKImoHHOrO Toka. [Ipasmio Jlenma.
SIBiieHrE CAMOMHYKIUH.

[lepemennsriii Tok. ['eHepaTop nepemeHHoro Toka. [IpeoOpa3oBaHus SHEpPruu B 3jeKTporeHepaTopax. Tpancopmarop. [lepeaaya ayieKTpUUecKO dHEPTUU Ha
paccrosiHue.

ONEKTPOMATHUTHOE TOJIE. DJIEKTPOMarHUTHBIC BOMHEI. CKOPOCTh PAaCHpOCTPAHEHUS DJIEKTPOMArHUTHBIX BOJH. BIUsSHUE 3JIEKTPOMArHUTHBIX H3IYUCHHH HA
JKUBBIEC OPTaHU3MBI.

Konebarensubrit KoHTYp. [lonmydeHne 37IeKTpOMaruuTHEIX KoieOanuid. [IpHHITUIIBI paaArOCBS3H U TEICB UICHHUS.

[MuTepdepeniius cBera.| DinekTpoMaruuTHas mpupoaa ceera. [Ipemomienue ceera. Ilokazatens npenomieHus. Jucnepeus cera. LBera ten. [Crekrporpad u
cnektpockortt. | Tumel ontryeckux cekTpoB. [CriekTpanbHblii aHanus.| [lormomenne u ucmyckanue ceera aromamu. [IpoucxoxaeHre TMHeHYaThIX CIIEKTPOB.

Dponmanvuvie 1aOOpamopHvie padomul

4. M3y4enne SBICHUS DIIEKTPOMArHUTHOW WHAYKITUH.

5. HaGmronenue CIutomHoro v JMHEHYaThIX CIIEKTPOB UCITyCKaHUSL.
IIpeaMeTHBIMHU pe3yJIbTATAMH U3y4YCHUS TEMBI SBISIOTCS:

MMOHMMAaHNE M CIIOCOOHOCTH ONHCHIBATh M OOBSICHATH (husuueckue A61eHUA/NPOUECChl. dNEKTPOMATHUTHAS WHIYKIIHS, CAMOMHTYKIIHS, ITPETOMIICHIE
CBeTa, UCIIePCHS CBETA, MOTJIOMICHNE U MCITyCKaHME CBETa aTOMaMH, BOSHUKHOBEHHNE TMHEHIATHIX CIIEKTPOB U3IYYESHUS U T1OTJIONISHYS

YMEHHE JaBaTh OIpEENeHUs / ONMCAHHUE hu3uuecKux ROHAmMUIL. MATHUTHOE TOJIe, JTMHWM MAarHUTHON WHIYKIWH, OJHOPOJHOE M HEOJHOPOIHOE
MarHWTHOE II0JIe, MAarHUTHBIA TOTOK, TEPEMEHHBIN SIEKTPUIECKUI TOK, JIEKTPOMATHUTHOE TIOJIE, AJIEKTPOMATHUTHBIC BOIHBI, 3IIEKTPOMATHUTHBIC
KoneOaHus, paJNOCBS3b, BUIUMBIN CBET; @pu3uueckux 6enuyuH. MaTHUTHAS WHAYKOWAA, WHAYKTUBHOCTH, TEPHOJ, YacTOTa M aMILTUTyIa
AIEKTPOMArHUTHBIX KOJICOAHHA, TIOKA3aTENH MPETOMIICHHUS CBETa;

3HaHWEe (GOPMYITHMPOBOK, TOHUMaHUE CMBICIIAa M YMEHUE MTPUMEHSTh 3AKOH npelomMaeHus ceema u npasuio Jlenya, keanmoevix nocmynamos bopa,
3HAaHWE Ha3HAYEHUs, YCTPONUCTBA M MPHUHIIUIIA JEUCTBUS MEXHUUECKUX YCMPOIICME . SIIEKTPOMEXaHNIECKUN WHAYKIIMOHHBIN TeHepaTop MepeMeHHOr0
TOKa, TpaHc(hopMaTop, KoieOaTebHbIN KOHTYP; IETEKTOp, CIIEKTPOCKOIL, CIIeKTporpad;

MTOHUMAaHUE CYTH Memo0a CHeKMpPAibHO20 AHAIU3A VI €T0 BO3MOXHOCTEH.
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Ctpoenue atoma u aToMHOro siapa (16 4)

PanuoakTHBHOCTB KaK CBUAETENBCTBO CJIOKHOTO CTPOCHHUS aTOMOB. Allb(a-, 0eTa- U TaMMa-u3IydeHHs..

Omneitel Pezepdopraa. SAnepuast mogens aToma.

PanuoakTuBHBIE peBpallieHuss aTOMHBIX siiep. CoxpaHeHue 3apsI0BOro M1 MacCOBOT'0O YUCEN

OKcIleprMeHTalbHbIE METO/IBI UCCIIeIOBAHMS YACTHLI.

[IporonHO-HeHTpOHHASI MOAEND sipa. DU3NYECKUIT CMBICH 3apsI0BOro U MaccoBoro yncen. M3ortomnel. [IpaBuna cmemmenus s ansga- u 6era-pacnaaa
DHeprusi CBSI3U YacTHIl B siApe. Jlenenue suep ypana.

Hennas peaxnus. SnepHas sHepreTUKa. DKOIOTHIECKUE MPOOIEeMBI pa0OThl ATOMHBIX AJIEKTPOCTaAHITHH.

Hozumerpus. [lepuon nomypacnaja. 3akoH paJlOaKTUBHOIO pacnaja. BiusHne pafuoakTHBHBIX U3Ty4€HHH Ha )KUBBIE OPTraHU3MBL.

Tepmosinepuas peakius. Mcrounuku sueprun ConHIa U 3BE3I.

Dponmanvuvie 1abopamopHvie pabomul
6. 3ydenue nenenus sapa aToma ypaHna o (gororpaduu TpeKoB.
7. OneHka neproza mojrypacnaaa HaXoAAIIuXxcsl B BO3AyX€e MPOAYKTOB paciajia ra3a pajoHa.
8. M3y4yenue TpeKkoB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (OTOrpadusim.
IIpeaMeTHBIMH pe3yJbTATAMM U3YICHUS TEMBI SBIISIOTCS:
MMOHUMAaHHE B CTIOCOOHOCTH OITUCHIBATh U OOBSCHATH hu3uuecKue a61eHusn . paaunoakTUBHOE U3ITyYeHUE, PATHOAKTHBHOCTD,
3HaHUE U CMOCOOHOCTH JaBaTh ONPEACIICHUS/ONNCAHNS u3uUecKuX nOHAmuil: pagnoakTUBHOCTD, ajb(da-, 6era- U raMMa-qyacTHIIbL, ¢huzuueckux moodeneii.
MOJIENIN CTPOCHHMS aToMOB, npemioxerubie [, JI. Tomconom u O. Pesepdopaom; ¢pusuueckux eenuuun
ITOHMMAaHWE CMBICIIA OCHOBHBIX (PU3UYECKUX 3AKOHO8
YMEHHE TIPUBOIUTE IPUMEPHI M OOBSICHITH YCTPOHCTBO M IPUHITHIT JCHCTBUS TEXHUYECKUX YCTPOHCTB M YCTAHOBOK (B TOM 4YHCJI€e)
HCII0JIb30BaHUe TIOTYYeHHBIX 3HAHUI, YMEHU U HABBIKOB B TIOBCEIHEBHOW KU3HU (OBIT, 9KOJIOTHS, OXpaHa 3I0POBbs, TEXHUKA 0€30MMacHOCTH U JIp.);
yMeHHe U3MepPATh
3HaHHEe (OPMYITHPOBOK, TOHUMAaHNE CMBICIIA M YMEHUE IPUMEHSTh 3AKOH, nPAsulo |
e 3HaHWe Ha3HAYEHWs, yCTPOICTBA U MPUHIINIIA ISHCTBHS MEXHUYECKUX YCIMPOUCME
e HA3HAYCHUS U IOHUMAHHE CYTH IKCHEPUMEHMATbHBIX MEHO0008 UCC/1e008AHUA YACMUY;
e 3HaHWE W OMHCAaHWE YCTPOWCTBA W YMEHHE OOBSICHUTH NMPHUHIIWI ACHCTBUS MEXHUUECKUX YCmpolicme u ycmanogok: cuéruuka I'eiirepa, kamepsbl
BuuibcoHa, ny3bIpbKOBOi KaMepbl, S1IEPHOT0 peakTopa.
Crpoenue u 3Bojaonnsa Beeaennoii (6 1)
Cocras, cTpoeHue 1 npoucxoxacHue CoaHEeYHON CUCTEMBL.
[Inaners! u Masbie Tena COTHEYHON CUCTEMBI.
Crpoenue, uznnydenue u 3Bononus ComHua u 3BE3 1.
Crpoenue u 3Bononus BeeneHHOM.
YacTHBIMH MPeIMETHBIMH Pe3yJIbTATAMH U3YYCHUS TEMBI SBIISFOTCS
e TIpeACTaBlieHHE O COCTaBe, CTPOSHUH, IIPOUCXOXKIEHUHN U Bo3pacTe CONHEYHOUN CHCTEMBI;
® yMEeHHeE NMPUMEHATHh (PU3NIECKUE 3aKOHBI ISl 00bCHEHUS JBIKeHHs 11aneT COTHEUHOW CHCTEMEI,
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3HaTh, YTO CYIIECTBEHHBIMH MapaMeTpaMH, OTINYAIOIUMU 3BE3ABI OT MJIAHET, SIBJSIOTCS UX MAcChl M MCTOYHUKH SHEPTUHU (TEpMOsAEpHBIEC pEeakluu B
Henpax 3BE31 M paIMOAKTUBHBIE B HEAPaX IJIaHeT);

CpaBHHUBATh (PU3MYECKHE U OpOUTANBHBIC TapaMeTpPhI IJIAHET 3eMHOM TPYIIIBI C COOTBETCTBYIOLIMMH MapaMeTpaMy IUIAHET-TUTAaHTOB U HAXOJUTh B HUX
o0I111ee ¥ Pa3InIHOE;

00BsICHATE CyTh 3 dekra X. Jlomiepa; GdopMyaupoBaTh U OOBICHITH CyTh 3akoHa . Xa00ia, 3HaTh, YTO ATOT 3aKOH SIBUJICS SKCIEPUMCEHTAIbHBIM
MIOTBEPKICHUEM MOJIeN HecTallmoHapHoW Beenennoil, oTkpeiToit A. A. @puaManoMm.

OO0muMH MpeIMeTHBIMH Pe3yJIbTaTAMM U3yUeHUs Kypca SBIISIOTCS:

yMeHHUe M0JIb30BATHCS METOIaMH HAYYHOT0 HCCIeT0BAHUS SIBJICHUH IPUPOABL: MPOBOJUTH HAOIIONCHHUS, TUIAHUPOBATH U BHITOIHATH SKCIIEPUMEHTHI,
00pabaTeiBaTh M3MEPEHHH, MPEICTABISATh PE3YIbTAThl U3MEPEHUH C MOMOIIBLIO TAaONMUI, TpaduKkoB M (GopMys, oOHapyKUBATh 3aBUCHMOCTH MEXKIY
(UBNYECKIMH BEIIMYMHAMH, OOBSCHSITH PE3YJbTAThI U JIENaTh BBIBOJIbI, OIICHUBATH IPaHMIIBI IOTPEITHOCTEH pe3yIbTaTOB U3MEpEHUIA;

pa3BUTHE TEOPETUYECKOTO MBIIUICHUS HAa OCHOBE ()OPMHPOBAHMS YMEHHI YCTaHABIMBATH (DAKTBI, pa3iuyaTh MPUUYMHBI W CIIEICTBHS, HCIIOIH30BAThH
(u3nUecKre MOJIENTH, BBIIBUTATh TUTIOTE3bI, OTBICKMBATEH M (DOPMYIIMPOBATH JJOKA3aTENbCTBA BBIIBUHYTHIX THITOTES.

BblnyCKHuK rayuwumca:

coOJTI01aTh TIpaBmIia 0E30MACHOCTH M OXPaHbl TPy/a MU padboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBaHHEM;

IMOHMMATb CMBIC]T OCHOBHBIX (DM3UYECKUX TEPMHUHOB: (PU3NUYECKOE TEI0, GU3NUECKOE sBIIcHHE, (PU3HUecKas BEIMUMHA, SIUHHUIIBI U3MEPEHUS;
pacrno3HaBaTh MPOOIEMBI, KOTOPBIE MOYXHO PEIINUTH TPU TOMOITH (PU3NIECKUX METOOB;

aHAJIM3UPOBATH OTAENBHBIC 3TAIBI POBEACHNS NCCIENOBAHUN M HHTEPIIPETHPOBATH PE3YNNbTATHl HAOIIOAEHUH U OBITOB;

CTaBHTh OIBITHl 0 HCCICAOBAHUIO (DU3UYECKUX SBJICHUA WM (U3NYECKHX CBOWCTB Teln 0€3 HCHONB30BAHUS MPSIMBIX HM3MEPEHUH; MPH 3TOM
dbopMmyarpoBaTh MpodIeMy/3agady yUeOHOro OJKCIHEPUMEHTa; COOMpaTh YCTAHOBKY M3 MPEMIOKEHHOTO 000pYyJIOBaHHUS; IMPOBOAWTH OIMBIT H
(hopMyITUpPOBaTh BBIBOJIEI.

MMOHUMATb POJIb SKCIIEPUMEHTA B MTOMyYEeHUH HAyIHOU WH(OPMAIIHH;

MIPOBOIUTH MPAMBIE H3MEPEHHS PU3NIECKUX BEINYIH: BPEMs, pACCTOSHUE, Macca Tela, 00beM, CHla, TeMIepaTypa, arMmochepHoe TaBlieHre, BIaKHOCTD
BO3/yXa, HalpsDKEHHE, CHJIa TOKA, PaJWalOHHBIA (POH (C MCHONB30BaHWEM AO3WMETpA); MPU 3TOM BBHIOMPATH ONTHMAIBHBIA CITOCOO M3MEpEeHHs U
HCIIOJIb30BaTh IPOCTEHIINE METOIbI OLEHKU HOIPEIIHOCTEH H3MEPEHUN.

MPOBOANTEH HCCIENOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEIWYMH C HCIIOIb30BAHMEM IPSIMBIX H3MEPEHHMH: NPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(UKCHPOBATH PE3yIbTATHI NOTYUYEHHON 3aBUCUMOCTH (PM3UUECKUX BEJIMUYUH B BUAE TaOIUI U Tpa(UKOB, JeTIaTh BEIBOABI 110 PE3yJbTaTaM HCCIICIOBAHHUS;

MPOBOANUTh KOCBEHHBIE M3MEpEHUs (U3NYECKHX BEIUYMH: IPU BBHIIOJHEHHH W3MEPEHUH COOMpATh 3KCIIEPUMEHTANIbHYIO YCTAaHOBKY, CIEoys
MPEAT0KCHHON HHCTPYKLIUH, BBIYUCIIATH 3HAUCHNE BEJIMUMHBI M AHAIM3UPOBATH TIOJIyYEHHBIE PE3YJbTAThI C YIETOM 3aJaHHON TOUYHOCTH U3MEPEHUH;

AHAJIN3UPOBATL CHUTyallUU IIPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTepa, Y3HABATb B HUX TMPOABJICHHUC HU3YUCHHBIX (I)I/ISI/ILIGCKI/IX SBIICHUM WJIA
SaKOHOMepHOCTeﬁ 1 NPUMCHATH UMCIOIIUECH 3HAHUA JId UX O6’b${CHeHI/IH;

MMOHUMAaThb NPUHIIUIIBI HeﬁCTBHH MalllniH, HpI/I60p0B N TCXHUYCCKUX yCTpOﬁCTB, YCJI0BHA UX 0e30MaCHOr0 UCIOIL30BAHUS B HOBCGHHCBHOﬁ JKU3HU,
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®  JCMOJNIB30BaTh MPH BBITOJHEHUHM YYCOHBIX 3a7ad HAYYHO-TIOMYJISIPHYIO JIUTEPATypy O (U3MUYSCKUX SBIICHHSX, CIIPABOYHBIC MaTEPUANBI, PECYPCHI
HNurepuer.
Buinycknuk noayuum ¢03mMO0MCHOCHIb HAYUUMbCA:

®  0cO3HaBaTh LIEHHOCTh HAYYHBIX UCCICAOBAHUM, POJIb GU3UKU B PACIIMPEHUH MTPEJICTABICHUN 00 OKPYKAIOIEM MUPE U €€ BKJIAJ] B YIIydllIeHHE KauecTBa
JKU3HY;

®  HCHONB30BaTh MPUEMBI MOCTPOEHUsT (PUBNYECKUX MOAEIEH, MorcKa U POPMYITHPOBKU J0KA3aTEIbCTB BBIABUHYTHIX TUIIOTE3 U TEOPETUYECKUX BBIBOJOB
HA OCHOBE SMITMPHYECKH YCTAHOBJICHHBIX (DaKTOB;

® CpaBHUBATh TOYHOCTH U3MEPCHU A (1)I/I3I/I‘-IeCKI/IX BEJIUYMH 110 BEIIMYNHE UX OTHOCHUTEIBLHOM MOrp€UIHOCTH IIPH MPOBCACHUHN NIPAMBIX H3M€p€HHI7[;

®  CaMOCTOSITEJIBHO TMPOBOJIUTH KOCBEHHBIC M3MEPEHUSI M HCCIEeNOBaHUS (PH3MUECKUX BEIMYHH C HCIONB30BAaHHEM Pa3IMYHBIX CIIOCOOOB HM3MEpEHHS
(U3NYECKNX BEIWYHH, BHIOMPATh CPECTBA M3MEPEHUS C YYETOM HEOOXOMMMOH TOYHOCTH U3MEpEeHHH, 00OCHOBBIBATH BBIOOp CIIOCO0a HM3MEp CHHS,
aJIEKBaTHOT'O IIOCTABJIEHHOM 3aJ1a4e, IPOBOJAUTH OLIEHKY JOCTOBEPHOCTH ITOJIYYEHHBIX PE3YJIbTATOB;

®  BOCIPHUHHMATh WHQOpPMAIHIO (U3WYECKOrO COAEPIKAHHsI B HAyYHO-TIONMYJSPHOW IJUTEpaType W CPEICTBAX MAacCOBOW WHQPOPMAIMH, KPUTHYECKH
OIEHUBATD TIOIYYEHHYIO HH(OPMAIIUIO, aHATU3UPYS €€ COJIepKaHHE U JAaHHbIe 00 UCTOYHUKE WH(OPMAIIHH;

®  Co31aBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIC COOOIICHHS O (PU3MUSCKUX SBJIICHUSX Ha OCHOBE HECKOJIBKHUX MCTOYHHUKOB MH(POPMAIIMH, COMPOBOXKIAThH
BBICTYIUICHUE TIPE3CHTAITNEH, YIUTHIBAasE OCOOCHHOCTH ayJAUTOPHH CBEPCTHUKOB.
MexaHuyecKkue siBJIEHUS
Buvinycknuk nayuumca:

® pacrno3HaBaTh MEXaHWYECKHE SIBJICHUS W OOBSICHATH Ha OCHOBE MMCIONIMXCSI 3HAHWN OCHOBHBIC CBOWCTBA WIJIM YCJIIOBHUS MPOTEKAHUS ITUX SBIICHU I
paBHOMEpPHOE W HEPAaBHOMEPHOE JBM)KECHHE, PaBHOMEPHOE M DPaBHOYCKOPEHHOE IMPSIMOIUHEHHOE JBUKEHHE, OTHOCHUTENHHOCTh MEXaHHYECKOTO
JIBYDKEHHS, CBOOOJIHOE TaJIeHWE TN, PaBHOMEPHOE JBW)KECHHE IO OKPYXKHOCTH, HHEpIUS, B3aUMOJICHCTBHE TelN, PEaKTUBHOE JBIDKEHHE, Iepenada
JIaBJICHHUS TBEPJBIMHU TEJIaMU, )KHJKOCTSIMHU ¥ Ta3aMH, aTMoc(epHOe JIaBiieHIe, TUIAaBaHUE Tell, PABHOBECHE TBEPJIBIX Tell, UMEIOIIMX 3aKPEINICHHYIO OCh
BpaIeHus, KonedaTenpHoe IBMKEHNE, PE30HAHC, BOTHOBOE JIBIKEHHE (3BYK);

®  ONKCHIBATh U3YUECHHBIC CBOIMCTBA TE M MEXAHWYECKHUE SIBICHUS, UCIONb3YsI (U3NUECKUE BETHUUHBL: IIyTh, IEPEMEIICHNE, CKOPOCTh, YCKOPEHUE, IIEPUOA
o0palueHusi, Macca Teja, IJIOTHOCTh BELIeCTBa, CHila (CUila TSKECTH, CUjla YIPYTOCTH, CUiIa TPEHUs), NaBJICHUE, UMILYJIbC Tela, KHHETHYeCKasl YHEeprus,
[OTEHLMAaJIbHAs SHEpPIus, MexaHudeckas pabora, Mmexanudyeckas MomHocTs, KII/| npu coBepuieHnn paboThl C MCIOJIB30BaHUEM IIPOCTOI0 MEXAHU3Ma,
cujla TPEHMs, aMIUIMTYZAA, NEPHOA M 4YacToTa KoneOaHWH, AJMHA BOJHBI U CKOPOCTh €€ PAacIpOCTpaHEHUs; NMPHU ONHCAHUM NPABUIBHO TPAKTOBAaTh
(U3NYECKUII CMBICT HCIIONb3YyEMBIX BEIUYMH, UX OOO3HAYEHHUS M CIMHHIBI M3MEPEHUs, HAXOAUTh (HOPMYJIBI, CBSA3BIBAIOIINE NAHHYIO (DHU3HYECKYIO
BEJINYMHY C APYTUMH BEJTMYMHAMH, BBIYUCIATH 3HAUCHUE (DPU3NIECKON BETMUHHBI,

®  aHaNIM3UPOBATh CBOWCTBA TEN, MEXaHUUYECKUE SIBICHHUS M MPOLECCHI, UCIONb3Ys (PU3MUECKUE 3aKOHBI: 3aKOH COXPAaHEHUS 3HEPTHH, 3aKOH BCEMHPHOTO
TATOTEHUS, TPUHIIAIT CYTIEPIIO3UIINK CHIT (HaXOXKJeHne paBHojeicTByomer cuiel), I, 11 u 11l 3akonsr HetoTOHA, 3aKOH COXpaHEHHS MMITYIIbCA, 3aKOH
I'yka, 3axon [lackans, 3aKoH ApXumena; Ipu 3TOM Pa3indaTh CJIOBECHYIO (YOPMYIHPOBKY 3aKOHA M €r0 MaTEMaTHUECKOE BBIPa)KEHHE;

* pa3iindyaTb OCHOBHBIC IPU3HAKH U3YUCHHBIX (1)I/I3I/I‘IGCKI/IX Moz[eneﬁ: MaTepHrajibHas TOYKa, MHCPIUAJIbHAA CUCTEMa OTCUCTA,

® pewmarb 3aJayd, UCHONIB3Ys (PU3NUECKHE 3aKOHBI (3aKOH COXPAHEHUs 3HEPTHH, 3aKOH BCEMHPHOI'O TATOTEHHUS, NpUHUMN cynepriozuuuu cui, [, II n I
3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs MMIYJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u ¢popMyIbl, CBSI3bIBalOIIUE (pU3HUECKHUE BEINIUHEI
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(yTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IIOTHOCTh BEIIECTBA, CHJIA, JABJICHWE, MMITYJIbC Tela, KHHETHUYECKas DdHEPrus, MOTEHIHAIbHAs SHEPrHs,
MexaHuueckas pabota, MexaHuueckast MorHocTh, KITJ[ mpocToro Mexanusma, Cuiia TPEHHUS CKOIBKEHUS, KOI(DMUIIUEHT TPEeHHS, aMIUTUTYAa, IEPHOJ U
gacTora KoiiebaHW#, JIMHA BOJHBI U CKOPOCTh €€ PACIpOCTPaHEHHs): Ha OCHOBE aHANM3a YCIOBHS 3aJaud 3alMCBIBATH KPATKOE YCIOBHE, BBIACIATH
(u3nUeCKre BETMYUHEI, 3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJIS €€ PEIICHUS, MPOBOIUTL PACUEeThl M OICHUBATH PEATHLHOCTD MOJYYECHHOTO 3HAYCHUS
(pM3HYECKON BEITMYUHBIL

BblnyCKHuK nojiydum 603MONCHOCHIb HAYUUMDbCA?

HCIIOJIB30BaTh 3HAHHUA O MCXaHHWYCCKHX SBJICHHAX B HOBC@Z[HGBHOﬁ JKHU3HU U1 obecrieuennst OE30MaCHOCTH nmpu O6paH1€HI/II/I C an60paMI/1 n
TEXHUYCCKUMH yCTpOﬁCTBaMH, AJI1 COXpaHCHUSA 3O0pPOBbA U CO6JHOILCHI/I}I HOPM O3KOJOIMYE€CKOro IMmOBCIACHHA B 0pr>1<a}01uel71 cpeac; NMpUuBOOUTH
MNPpUMEPHLI MPAKTHUYCCKOro HCIOJIbB30BaHUSA (l)I/ISI/IT-IeCKI/IX 3HAHUM O MEXAaHHYECKUX SBICHUSAX U (1)I/I3I/I‘-IGCKI/IX 3aKOHax; IpUMEPbI HCIIOJIb30BaAHUSA
BO300HOBIISIEMBIX HCTOYHUKOB OHEPrur; SKOJIOTMICCKHUX HOCJIGJJ;CTBI/Iﬁ HCCICAOBAHUA KOCMUYECKOI'O IMTPOCTPAHCTB,

pa3nuyath TPaAHMIBI MPUMEHHUMOCTH (U3MYECKHX 3aKOHOB, IIOHMMATh BCEOOHIMH xapakTep (YHJaMEHTANBHBIX 3aKOHOB (3aKOH COXpaHEHUS
MeEXaHNYeCKOH OHEPrun, 3aKOH COXpPaHCHUSA UMITYJIbCAa, 3aKOH BCEMHUPHOI'O THFOTCHI/IH) U OIrpaHUYCHHOCTHL HCIIOJIb30BaHUA YaCTHBIX 3aKOHOB (SaKOH
I'yka, Apxumena u nip.);

HAXOIWTh AJEKBATHYIO TNPEIJIOKEHHOM 3anade (pU3NYecKyl0 MOJeNb, pa3pemaTh HNpoOjeMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHWH 10 MEXaHUKE C
HCIIOJIb30BAHMEM MaTEMAaTUYCCKOr'O arrapara, Tak 1 Ipy oMoy METOA0B OLICHKHU.

TenyoBble sIBJIeHUS
BblnyCKHuK rayuumca:

pacro3HaBaTh TEIJIOBHIE SIBJICHUS U OOBACHATH Ha 0a3e MMEIONINXCS 3HAHUI OCHOBHBIE CBOMCTBA WIIM YCIIOBHUS MPOTEKAHUS ITUX SBIEHUI: nud dy3us,
n3MeHeHne o0beMa Ten NpH HarpeBaHuH (OXJIAXKIACHWH), OONbIIas CKUMAEMOCTb T'a30B, Majias CKHUMAeMOCTh JKUIKOCTEH M TBEPIBIX TEN; TEIIOBOE
paBHOBecHe, WCHapeHHe, KOHJEHCAlMs, IUIaBICHWE, KPHUCTAJUTM3alUs, KHIIEHHE, BIIAXXHOCTh BO3AYyXa, Pa3IUYHBIE CIIOCOOBI TEeIUIONepeaadn
(TermIonpoBOAHOCTh, KOHBEKIIHA, H3IyUYEHHE), arperaTHbIe COCTOSHUS BEIECTBA, MOTJIONIEHNE SHEPTUH TIPH HCIIAPEHUH KHUIKOCTH U BBIIEIIEHUE ee TpU
KOH/ICHCAIMH Mapa, 3aBUCUMOCTh TEMITEPATypbl KHTICHHUS OT JaBJICHHUS,

OIMCBhIBATh H3YUCHHBIC CBOMCTBAa TE€I W TEIJIOBBIE SABJICHUA, HUCIIOJIb3Ys (I)I/ISI/I‘ICCKI/IC BCIIMYUHBL: KOJHWYECTBO TCILUIOTHI, BHYTPCHHASA OJSHEPTUA,
TeMIIEpaTypa, yaACiabHasA TCIUIOCMKOCThH BCIIECTBA, YACIbHAA TCILIOTA IJIaBJICHHWA, YACJIbHAas TEIJIOTa Hap006pa3OBaHI/I${, YAaeibHas TEIJI0Ta CropaHus
TOIIJINBA, KOB(I)CI)I/II_II/IEHT IIOJIE3HOTO JIEUCTBHS TEIJIOBOI'O ABUTATCIIA; IPpW OINHMCAHHWU IIPABHJIBHO TpPaKTOBAaTh CbI/ISI/I‘ICCKI/Iﬁ CMBICJI UCTIOJIB3YEMBIX
BCIIMYHUH, HX 0003HAYCHHUS H CANMHUIIBI U3MEPCHUA, HAXOOUTH (I)OpMYJ'ILI, CBA3BIBAIOIINE JaHHYIO (I)I/ISI/I‘ICCKYIO BCINYUHY C APYrUMHU BCINYWHAMMH,
BBIYUCIIATh 3HAYCHHUC (1)PI3PI‘I€CKOI>1 BCIIMYHUHBI,

aHaJIM3UPOBAThH CBOMCTBA TeJ, TETUIOBBIE SBJICHHS U IIPOLECCHI, HCIONB3YsI OCHOBHBIE ITOJI0KEHUSI AaTOMHO-MOJIEKYJIIPHOTO YIEHHS O CTPOCHHH BEIIeCTBA
Y 3aKOH COXPaHEHUS SHEPTHH;

pa3nuyaTh OCHOBHBIC IPU3HAKH U3YyYEHHBIX (PU3MYECKUX MOJETCH CTPOCHUS ra3oB, )KUAKOCTEH U TBEPIBIX TE;
MPHUBOAUTH IPUMEPHI IPAKTUUECKOTI0 HCIIOIb30BAHUS (PU3MUECKUX 3HAHUM O TEIUIOBBIX SIBJICHUSX;

peuaTth 3aJavyu, HUCHOJb3yd 3aKOH COXpPAaHCHUA SHEPIrUM B TCIUJIOBBIX IIPpOLECCAX H (bOpMy.]'II)I, CBA3BIBAIOIINEC (I)I/ISI/I‘IGCKI/IG BCIIMYHHBI (KOJ'II/I'IGCTBO
TCIUIOTBI, TEMIICpATypa, yACIbHAA TCIIJIOCMKOCTb BCHICCTBA, YJACIIbHAsA TCIUJIOTA IJIABJICHUS, YACIIbHAA TCIJIOTAa nap006pa3OBaHH${, YACIbHAs TCIJIOTa
CropaHus TOIlJIMBA, KOB(I)(l)I/II_II/IeHT IIOJIC3HOI'O HeﬁCTBHH TCIIJIOBOI'O ,I[BI/Il"aTeJ'IH)Z Ha OCHOBC aHaJin3a YCJIOBUSA 3aJavd 3allUCbIBATL KPAaTKOC YCJIOBHUC,
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BBIICIATH (1)I/I3I/I‘IGCKI/IG BCIIMYHUHBI, 3aKOHbBI U (I)OpMYJ'IBI, HeO6XOILI/IMLIe I €€ PCIICHUS, MPOBOAUTL PACUCThHI U OL[CHHBATH PCAJIbHOCTH MOJITYYCHHOI'O
3HA4YCHUA q)H3I/I‘IeCKOI>'I BCIINYMUHBI.

BblnyCKHuK nojiydum 603MONCHOCHb HAYUUMbCA?

WCTIOJIb30BAaTh 3HAHMS O TEIJIOBBIX SBJICHUSX B IMOBCEAHEBHOW JKMU3HU ISl oOecrieueHus] 0€30MacHOCTH NP 0OpallleHnu ¢ IpHOopaMu B TEXHUYE CKUMH
YCTPOMCTBAMH, JUII COXPaHEHUS 3A0POBbS M COOJIOACHUS HOPM JKOJOTMYECKOr'0 MOBEACHUS B OKPYXKAIOWIEH cpele; MPUBOAUTH IPHMEpEI
9KOJIOTHYECKHX MOCTIEICTBUIA PabOTHI ABUTATENCH BHYTPEHHErO CrOpaHusl, TEIIOBBIX M FHIPO3JICKTPOCTAHIIHIA;

pa3nuyaTh TPaHUIBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMAThH BCEOOIMH XapakTep (pyHAaMEHTaIbHBIX (PU3MUYECKUX 3aKOHOB (3aKOH COXPaHEHHS
SHEpPI'UH B TEIJIOBBIX MPOLIEccax) U OrpaHNUYEHHOCTh MCIIONb30BaHUS YaCTHBIX 3aKOHOB;

HaxOJMTh aJICKBATHYIO MPEIJIOKEHHON 3a1a4ue (PU3NIECKYI0 MOJICIIb, pa3peniaTh Ipo0eMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUM O TEIJIOBBIX SIBJICHUSX C
HCIIOJIb30BAaHUEM MAaTEMAaTHYECKOI'0 aniapara, TaK ¥ MPU TTOMOIIM METOIO0B OICHKHU.

3J'ICKTpI/I‘leCKI/Ie U MAarHMTHbIC SIBJICHUSA

pPacIo3HaBaTh JICKTPOMATrHUTHBIC SBJICHUS U OOBSCHATH HA OCHOBE MMEIOLIUXCS 3HAHUI OCHOBHBIC CBOMCTBA WJIM YCJIOBHUS NMPOTEKAHUS 3THUX SBJICHUMN:
DJICKTPU3AIUS TEJ, B3AMMOJICHCTBUE 3apsIIOB, DIEKTPUICSCKUN TOK M €ro JNEHCTBHS (TEIIOBOE, XUMHUIECKOE, MATHUTHOE), B3aMMO/ICHCTBHE MAarHuTOB,
3JIEKTPOMArHuTHAs! UHIYKIUS, IEWCTBUE MArHUTHOTO T10JI1 Ha MTPOBOJIHUK C TOKOM M Ha ABMIKYIIYIOCS 3apsDKEHHYIO YACTHUILY, IEHCTBUE DJIEKTPUUECKOTO
MOJsl Ha 3apSHKEHHYIO YaCTHUIy, 3JEKTPOMArHUTHbBIE BOJIHBI, IIPSMOJIMHENHOE PacpOCTPAaHEHUE CBETA, OTPAKEHUE M MPEIOMIIEHHUE CBETa, JUCIIEPCUs
CBeTa.

COCTaBJISITh CXEMBI DJICKTPUUECKUX TIIEMeH ¢ TOCIEeNOBATENbHBIM W TapajUIebHBIM COSAMHEHHEM JJIEMEHTOB, pasiindasl YCIOBHBIE O0O3HAYCHUS
3JIEMEHTOB DJIEKTPUYECKUX IIeTell (MCTOYHUK TOKa, KIF0Y, PE3UCTOp, PEOCTaT, JaMIIOYKa, aMIIEPMETP, BOIIbTMETD).

WCIIOJIB30BaTh ONTHYECKHE CXEMBI JIJIs1 IIOCTPOSHUS N300pakeHNH B INTOCKOM 3epKalie M COOMparoIei THH3eE.

ONMCBIBATh HN3YYCHHBIC CBOWMCTBA T€I H OJICKTPOMArduTHBIC ABJICHUA, HCIIOJIb3YA (I)I/I3I/I‘-IGCKI/IG BCIIMYHHBI: SHCKTpI/I'-ICCKI/Iﬁ 3apsad, Cujia TOKa,
OJICKTPHUYCCKOC HAIIPSKCHUE, DJICKTPUUCCKOEC CONPOTHUBIICHUEC, YACIBHOE COIIPOTHUBJIICHHUE BCIICCTBA, pa60Ta QJICKTPHUYCCKOro I10Jisd, MOIMHOCTH TOKa,
(l)OKyCHOE PacCTOAHUE U ONITUYCCKas CUJia JIUH3bI, CKOPOCTH 3JICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCcTOTa CBETA,; IIPU OIMMCAHUU BEPHO TPAKTOBATH
(l)PI3PI‘ICCKPIfI CMBICJI HUCIIOJIB3YEMBIX BEIWYUH, UX 0003HAYECHHS H CAUHUIIbI U3MEPCHUA; HAXOIUTH (bOpMynLI, CBA3BIBAIOIINE NAaHHYIO Cl)I/I3I/I‘IECKy10
BCIMYUHY C APpYT'UMHU BECIIMIYMHAMU.

aHAJIM3UPOBATh CBOMCTBA TEN, JJIEKTPOMArHUTHBIC SBJICHUS U MIPOLIECCHI, UCHOIb3Ysl (PU3MUECKHE 3aKOHbI: 3aKOH COXPAaHEHMS JIEKTPUYECKOro 3apsjia,
3akoH OMa Ui y4yacTka 1end, 3akoH J[xoyns-JIeHna, 3aKoH NpsSMOIMHEHHOrO pacupocTpaHEHHs CBETA, 3aKOH OTPA)KEHMS CBETA, 3aKOH IPEIOMIICHHS
CBETA; IPHU 3TOM Pa3IMYaTh CIIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYeCKOE BhIPa)KEHHE.

MPUBOAUTH IPUMEPHI IPAKTUUECKOT0 HCIIOIb30BAHUS (PU3HMUECKUX 3HAHUM O 3JIEKTPOMArHU THBIX SIBIECHHSX

pewath 3ajad, UCTIONB3ys (u3ndecKue 3akoHbl (3akoH Oma amis ydacTka mend, 3akoH [Dxoyns-JIeHuma, 3aKOH HPSMONMHEHHOTO pacnpocTpaHEHUs
CBEeTa, 3aKOH OTPAKEHHsS CBETA, 3aKOH IPEJIOMJIEHHsS cBeTa) W (OPMYIBl, CBs3bIBarOIUe (DU3MYECKUE BEIMYUHBI (CHJIa TOKA, HJIEKTPUYECKOE
HanpsDKEHUe, 3JIEKTPUYECKOE CONPOTUBIICHUE, YIEIBbHOE CONPOTHUBIICHUE BELIECTBa, padoTa 3JEKTPHUYECKOrO IIOJIS, MOIIHOCTh TOKa, (OKYCHOE
paccTosHHEe M ONTHUYECKAas CUJIa JIMH3bI, CKOPOCTb JJIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4acToTa cBera, (popMmysbl pacyera 3JEKTPHYECKOIO
CONPOTUBJICHUS! NPH MOCIEAOBATEIHHOM M IapajuIeIbHOM COEIMHEHHH IIPOBOJHMKOB): Ha OCHOBE aHAlIW3a YCJIOBUS 3aJadyM 3aIMCHIBATH KPAaTKOE
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YCJIOBHE, BBIACIATH q)HSI/I‘lCCKI/IC BCIMYHMHBI, 3aKOHbI U q)OpMy'J'H)I, HCO6XOI[I/IMBIC i1 €€ pelICHUsA, MPOBOAWUTHL PACUYCTBl U OLICHUBATHL PCAJIbHOCTH
MOJIYyYCHHOI'O 3HAYCHUS (I)I/I3I/IIIGCKOI7I BCIIMYHHBI.

BblnyCKHuK nojiydum 603MONCHOCHb HAYUUMbBCA:

HCTIOJIb30BAaTh 3HAHMS 00 3JEKTPOMArHUTHBIX SIBICHHUAX B ITOBCEIHEBHOW JKM3HU sl oOecriedeHus] 0e30MacHOCTH MpU OOpallleHud ¢ mpudopaMu |
TEXHUYECKHUMH YCTPOHCTBaMH, JAJsl COXPAaHEHHS 3/I0POBbS M COOJIOACHUS HOPM SKOJOTMYECKOTO TOBENCHHS B OKPYXKAWOILIEH cpele; MPHBOAUTH
MPUMEPHI BIUSAHUS 3JICKTPOMATHUTHBIX U3ITyYEHUH HA )KUBBIE OPTaHU3MBI;

pa3nuyaTth TPaHMIBl MPUMEHUMOCTH (U3MYECKHX 3aKOHOB, IIOHMMATh BCEOOHMIMH xapakTep (YHAaMEHTANbHBIX 3aKOHOB (3aKOH COXpaHEHUS
ANEKTPUIECKOr0 3apsiia) U OrpaHMYCHHOCTh MCTIONB30BaHMs YaCTHBIX 3aKOHOB (3akoH OMa /sl yuacTka 1enu, 3akoH Jxoyns-Jlenna u ap.);

HCIIOJIb30BATh MPUEMBI TOCTPOCHUST (PUIUUECKHX MOJIENeH, Mmoncka 1 (hOPMYIMPOBKHU JI0KA3aTENbCTB BBIABHHYTHIX THIIOTE3 U TEOPETUYECKUX BBHIBOJIOB
HAa OCHOBE AMITMPHUYECKH YCTAHOBJIECHHBIX (DaKTOB;

HAXOJUTh aJeKBATHYIO MMPEJIOKEHHON 3ajjaue (PU3NIECKYI0 MOJIENb, pa3peliaTs MpodjieMy Kak Ha OCHOBE MMEIOUINXCS 3HAHUK 00 3JIEKTPOMarHUTHBIX
SIBJIGHUSIX C UCTIOIb30BAHMEM MAaTEMAaTHYECKOr0 anmapara, Tak 1 MU IMOMOIIY METOI0B OLIEHKH.

KBaHTOBBIE SIBJIEHUS
BblnyCKHuK rayuwumca:

pacrio3dHaBaTb KBAaHTOBBLIC SABJICHUA U OOBICHSITL Ha OCHOBE UMCIOIINXCs 3HAHUH OCHOBHBIE CBOMCTBA WU YCJIOBUA MNPOTEKAaHUSA ITUX SIBIICHUM
€CTECTBEHHAA U UCKYCCTBEHHAA PaJuOaKTUBHOCTD, O.-, B- " Y-U3J1YYCHUS, BOBHUKHOBCHHE JIMHEHMYIaTOro CIICKTpPa U3JTYYCHUA aTOMaA,

OITUCHIBATh M3yYCHHBIC KBAHTOBBIC SIBIICHUS, MCIIONB3Ys (U3MUECKHE BETHMYUHBI: MACCOBOE YKCIIO, 3apsI0BOE YHCIO, TIEPHOJ TOJIypaciajia, SHEeprHsl
(OTOHOB; TIPH OIMCAHWHW TIPABWIIBLHO TPAKTOBATH (DU3MYECKHIA CMBICI HCIIONB3YEMBIX BEIMYUH, WX O0O3HAYCHHS W CJMHUIIBI U3MEPEHHUS; HAXOIUTh
(hopMyIIBI, CBA3BIBAIONTIE JAHHYIO (PU3NYECKYIO BEMHUNHY C APYTUMH BETMYNHAMH, BBIYHCIISATH 3HaUEeHIE (DU3MUECKON BEITHYHHEI;

aHAJIM3UPOBATH KBAHTOBBIE SIBICHUS, UCIONB3YsS (PMU3NUECKHE 3aKOHBI M TOCTYJIATHI: 3aKOH COXPaHEHWs JHEPTHH, 3aKOH COXPAHEHUS DJIEKTPHY EeCKOTO
3apsna, 3aKOH COXpaHEHHS MacCOBOTO YHCIA, 3aKOHOMEPHOCTH H3JIyYEHUS M TIOTJIOMIEHHS CBETa aTOMOM, IPH 3TOM pa3indaTh CIOBECHYIO
(hopMyTHPOBKY 3aKOHA U €r0 MaTeMaTHIeCKOE BHIPAKEHUE,

pasin4daTb OCHOBHBIC IIPU3HAKHA nnaHeTapHoﬁ MOJCIIN aToMa, HYKJ'IOHHOf/‘I MOAEIN aTOMHOI'O sJpa;

MIPUBOIUTH MPUMEPHI TIPOSBIIEHUS B MIPUPOJIE U MPAKTHIECKOTO UCTIOIB30BAHIS PaTHOAKTUBHOCTH, SJIEPHBIX U TEPMOSIIEPHBIX PEaKINi, CIEKTPATHHOTO
aHaNM3a.

BblnyCKHllK noOJiydum 603MONCHOCHb HAYHUUMbCA:

HCIIOJIB30BaTh MOTYyYEHHbIE 3HAHUS B IIOBCEIHEBHOM KU3HU IPU OOpalleHny ¢ NpubopaMu U TEXHUYECKUMH YCTPOMCTBAMH (CUETYMK MOHH3H PYIOIINX
Y4acTHll, JO3UMETP), U1l COXPAHEHUS 310POBbS U COOIIOICHNS HOPM SKOJOTHYECKOro MOBEICHHUS B OKPYKAIOIIEH cpele;

COOTHOCUTD SHEPTUIO CBA3HU aTOMHBIX AO€P C I[ﬁ(I)GKTOM MaccChI,

MNPUBOAWUTDH IPUMCEPLI BIIUAHUA PAANOAKTHBHBIX mnyquHﬁ Ha XUBBIC OPTaHU3MbI; IOHUMATh ITPUHIUIT ,Z[efICTBI/IH AO3UMETpPA U pa3jindaTh YCIOBHA €ro
HCIIOJIb30BAHU A,

IIOHUMAaTh 3KOJIOI'MYCCKHE HpO6J’I€MLI, BO3HUKAKOMIUC ITPU UCIIOJIB30BAHNU ATOMHBIX BHGKTPOCTaHHHﬁ, " IMIYTU PCHICHUA ITUX np06neM, MCPCIICKTH BbL
HCIIOJIB30BaHUS YIIPABIAEMOI'0 TCPMOAACPHOI O CUHTC3a.

JJIeMeHThI ACTPOHOMMH
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Buinycknuk nayuumcesn:

® YKa3bIBaThb Ha3BaHHW MJIAHET ConHeunoi CHUCTCMBI; pa3jin4aTb OCHOBHLIC IIPU3HAKKU CYTOYHOI'O Bpall€HUA 3BE3JHOIO He6a, JBUKCHUA .HyHI:I, COJ'IHHa n
IJIaHECT OTHOCHUTCIIBHO 3BC3/;

®  [IOHMMAaTb Pa3JIMUUs MEXY I€IUOLEHTPUYECKON U MEOLIEHTPUYECKON CUCTEMaMU MUPA;
Boinycknuk noayuum 603mMoiCHOCHb HAYYUMbCA:

® YKa3bIBaThb O6HH/I€ CBOMCTBA M OTJIMYMSA IIJIAHET 3€MHOM I'pynnbl U IIJIAHCT-TUTAaHTOB,; MaJIbIX TCJI ConHeuHoi cucTeMbl U OOJIBIITNX IUIAHECT, IIOJIb30BAaThCA
KapToii 3Be3THOTr0 HeOa Mpy HAOJIOICHHUSX 3BE3IHOTO Heda;

®  pa3nuYaTh OCHOBHBIE XapaKTEPUCTHUKH 3Be31 (pa3Mep, IIBET, TEMIIEpaTypa) COOTHOCHUTD IIBET 3BE3/IbI C €€ TeMIIepaTypoil;

®  pa3nuYaTh TUMOTE3BI O MPOUCXOXKIeHUN COTHEUHOW CHCTEMEI.

YueOHO-TEeMaTHUYECKHUI IJIaH

7 kJaace
IMoayro Conep:xanue nporpamMmbl KoanuecTBo KouanuecTBo KounuyecTBo
aue 4acoB J1adopaTopHBIX padoT KOHTPOJIbHBIX padoT
1 Beenenue 4 1 -
[IepBoHauanbHBIE CBEIECHUS O CTPOCHHUH BEIIECTBA 6 1 1
BsaumoneiictBue Ten 22 5 2
2 JlaBneHue TBEPABIX TEII, KUIKOCTEH U ra30B. 20 2 1
PaboTa u MomHOCTB. DHEprus. 16 2 1
Uroro 68 11 5
JlaGopaTopHble padoThI
7 KJaacc.
No Koui-Bo vacos
P HaumenoBanue naboparopHbix paboT

OnpeneneHI/Ie HCHBI ACJICHUS U3MCPUTCIIbHOTI'O npn6opa

W3mepenue pa3MepoB MalIbIX Tell

I/ISMepeHI/IC MACChI TCJIa Ha PbIYAa’>XHBIX BCCaX

W3mepenue oObema e

OHpeI[eJ'IeHI/IC IJIOTHOCTU TBEPAOI'O TCJIa

Fpaz[yﬂpOBaHHe MPY>KUHBI 1 U3SMEPCHUE CUJT TUHAMOMCETPOM.

HccnegoBaHue 3aBUCUMOCTH CHUJIIBI TPCHUS OT CUJIBI HOPMAJILHOT'O JaBJICHUS. I/I3MepeHHe KOB(I)(i)I/II_II/ICHTa TPCHUA

R R Rk
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8 OrnpezeneHre BHITATKUBAIONIEH CHIIBI

9 BolsicHEHME YCIOBUH IIJIaBaHUS TEJ

10 | BeisgicHeHue ycioBHs paBHOBECHS phlyara

11 | Onpenenenne KIIJI mpu nogbeMe Tesia N0 HAKJIOHHON IJIOCKOCTH

Rl -

YueOHO-TEeMaTHUYECKHUI IJIaH

8 kiace (684, 2 4 B Heen

10) (0a30BbIil YpOBEHb)

Moay KouunyecTBo
ro- ConeprxaHue NporpamMmmsl 4acoB
aue

KonnuectBo j1a60opaTopHBIX
pa6oTt

Kon4uecTBO KOHTPOJIbHBIX
padoTt

1 TemmoBsle ABJICHUSA 22
DNeKTpUYECKUE STBICHUS 8

2 DNEeKTPUUYECKUE SBICHUS 20
DNEKTPOMAarHUTHBIC SIBJICHUS 5
CBeTOBBIC SIBJICHUS 13

Hroro 68

RElrrrpor w

DL, EEDN

JlaGopaTtopHble padoThI
8 kuace.

=)

=
=

HaumenoBanue naboparopHbix paboT

Koa-Bo yacos

CpaBHeHI/IC KOJMYECCTB TCIUIOTHI ITPU CMCIIMBAHHUHU BOAbI pa3J'IPI‘IH01>i TEMIICPATYPhbL

I/I3MepCHI/IC y,I[GJ'II:HOfI TEIIJIOEMKOCTH TBEPAOIro TCJIa

I/I3MepCHI/IC OTHOCHTEIHLHOMN BIAXKHOCTH BO3ayXxa

C6op1<a S/HCHI/I U U3MCPCHUC CUJIbI TOKA B €€ PA3JIMYHBIX YHACTKaX

I/ISMepeHI/IC HAaIMPsKCHUS HAa PA3JIMYHBIX YHACTKaX LCIIN

PerJII/IpOBaHI/Ie CHUJIbI TOKAa p€OCTAaTOM

OnpeneneHI/Ie COIIPOTUBJICHUA IIPU IMTOMOIIH BOJIbTMETpPA U aMIICPMCTpa

I/ISMepeHI/Ie MOIIHOCTHU U pa6OTBI TOKa B BHGKTqueCKOﬁ JJaMIIC

QIO (N[OO|O B WD

C6op1<a QJICKTPOMArHruTa U UCIIBITAHUC CTO JIeNCTBUSA

[EN
o

I/ISYLIGHI/IC QJICKTPUYICCKOTO ABUTATCIIA MOCTOAHHOTO TOKA

RPlRrRrlRPrRrRr|RP|IR| PR
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11 ‘ N3mepenue GoKycHOTO pacCTosiHHSI coOuparoriei TuH3bI. [lonydenne n300paxeHuit

Y4eOHO- TeMaTHUYECKHU I MJIaH
9 knacc (854, 2,5 4. B Hereu110) (0a30BbIil YPOBEHD)

IMoayro
aue

CoaepikaHue NporpaMmsl

Koaunuec KosnuecTBo 1a00paTOpHBIX padoT

TBO YaCOB

KoauuecTrBo
KOHTPOJIbLHBIX padoT

3aKoHbBI B3aUMOJCHCTBYS U IBUKEHUS TEJ
Mexannueckue KosiebaHus U BOJHBL. 3BYK

28
10

|

1

Mexannyeckue Koyie0aHus U BOJIHBL. 3BYK
DJIEKTPOMArHuTHOE MOJie

Crpoenune aToma 1 aTOMHOTO s11pa
Crpoenue u sBomtonus Beenennon

3
22
16

6

NN

e e ] L

Htoro

85

JlaGopaTtopHble padoThI
9 knacc

HaumenoBanue nabopatopHbix paboT

Ko-Bo yacos

1 | UccnenoBanue paBHOYCKOPEHHOT'O IBMKEHHsI 0€3 HauaabHOM CKOPOCTH

2 I/ISMepeHI/IC YCKOPCHUA CBO60,I(HOI‘O naacHus;d

w

HHUTH

Hccnenosanue 3aBUCUMOCTHU nepuoaa M 4aCTOThI CBO6OI[HI>IX KoJIe0aHUil HUTSHOTO MasgTHHUKA OT JJIMHBI

HSy‘IeHI/IC SABJICHHUA BHGKTpOMaFHHTHOﬁ HHAYKIIUU

Ha6J’IIO,[[eHI/IC CILTIOIIHOIO M JTUHEHYATOTO CIICKTPOB UCITYCKAaHU

W3yuenue neneHus sapa aroma ypasa 1o gororpapuu TpeKoB

N|jo|o B>

I/ISYLIGHI/IC TPEKOB 3apKCHHBIX YaCTHUI II0 TOTOBBIM (I)OTOFpa(I)I/IHM

I
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