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[Mporpamma  ompexpenseT  CcoAep)KaHHME H  CTPYKTYpy  ydeOHOro  Marepuaina,
MIOCJICIOBATEIBHOCTD €r0 U3YYCHUS, TyTH (POPMHUPOBAHUS CHCTEMbI 3HAHHU, YMEHHI U CITIOCOOOB
ACATCIIBHOCTH, Pa3BUTUS, BOCIIMTAHUA U COMUAJIM3allUN YUAIUXCA.

e u3ydeHus GU3NKU B OCHOBHOM IIKOJIE, CIICIYIOIIHE:

YCBOEHHE YYallUMHCS CMbIC/IA OCHOBHBIX MOHATUH U 3aKOHOB (PM3UKHU, B3aUMOCBSI3U
MEX]ly HUMU;

(dbopMUpOBaHNE CUCTEMbI HAyUHBIX 3HAHUH O MPUPOJE, €€ (yHIaMEHTAIbHBIX 3aKOHAX
JUISI IOCTPOEHMUSI IPEACTaBIEHUS O (PU3HUECKON KapTUHE MUDA;

CUCTeMAaTH3alMsl 3HaHUH O MHOrooOpasuu OOBEKTOB U SIBICHUW MNPUPOIBI, O
3aKOHOMEPHOCTSIX IPOLECCOB U O 3aKOHAX (U3UKU Ui OCO3HAHUS BO3MOKHOCTH
pa3yMHOT0 HCHOJb30BaHUS JOCTHKEHMH HayKd B JallbHEHIIEM pa3BUTUU
LIMBUJIN3ALUY;

dopmupoBaHne yOEXKIEHHOCTH B II03HABAEMOCTH OKPYXKAlOIEro Mupa H
JIOCTOBEPHOCTH HAYYHBIX METOJIOB €r0 U3yUEHUS;

OpraHMu3aIys 3KOJOTUYECKOT0 MBIIIJIEHUS U LIEHHOCTHOTO OTHOILIEHUS K IPUPOJIE;
pa3BUTHE TMO3HABATENIbHBIX MHTEPECOB U TBOPYECKUX CIIOCOOHOCTEN ywalluxcs, a
TaKXKe MHTepeca K PACHIMPEHHIO M YriyOneHuto (U3M4YecKUX 3HaHWW W BbIOOpa
¢u3KKK KaK TpoUIbHOIO MpeIMeTa.

I[OCTI/I)KCHI/IC neneu o0ecrnieunBaeTcs PEUHICHUEM CICAYIONIUX 3aaa4:

3HAKOMCTBO Y4YalllUXCsd ¢ METOJOM Hay4HOI'O IIO3HAaHUS U METOJaMU MCCIEIOBaHUSA
00BEKTOB U SIBICHUN TPUPO/IBI;

NpUOOpETEHNE yJalIUMKCS 3HAHUNH O MEXaHUUECKHX, TETUIOBBIX, AIEKTPOMAarHUTHBIX
U KBAaHTOBBIX SIBIICHUSX, PU3NUECKUX BEIMYUHAX, XapaKTEPU3YIOIINX 3TH SIBICHHUS;
(dbopMHpOBaHUE Yy YUaLIUXCS YMEHUH HaOMI0aTh MPUPOIHBIE SBICHHUS U BBITOIHATD
OMBITHI, JTabOpaTOopHBIE PpabOTBl W  IKCHEPUMEHTAIbHBIE HCCIEIOBAHUSA C
MCIIOJIb30BaHUEM U3MEPUTENBHBIX IPUOOPOB, MHUPOKO MPUMEHSIEMBIX B IPAKTUUECKON
KU3HH;



OBJIaJICHUE YYallUMUCA TaKUMM OOILEHAYYHBIMU TIOHSATHSMH, Kak MPHUPOAHOE
SIBJICHHE, SMIIUPUYECKH YCTAaHOBJICHHBIN (DakT, mpodiiema, TUIIOTE3a, TEOPETHUECKUI
BBIBOJI, P€3YJIbTAT YKCIIEPUMEHTAIbHON POBEPKH;

MOHMMAaHUE YYaIllUMUCS OTIIMYMN HAYyYHBIX JAaHHBIX OT HEMPOBEPEHHON HH(POpMALIHH,
[EHHOCTH HAYKH JUIS YJOBJIETBOPEHUS OBITOBBIX, IIPOU3BOJCTBEHHBIX U KYJIBTYPHBIX
noTpeOHOCTEN uenoBeka.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JIMYHOCTHBIMU pe3yJabTaTaMM 00ydeHus: (U3UKE B OCHOBHOM IIKOJIE SIBIISIOTCS:

c()OPMUPOBAHHOCTh ~ TIO3HABATENHHBIX  WHTEPECOB  HA  OCHOBE  Pa3BUTH
WHTEJUICKTYJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH yUalIuxcs;

yOEXKJICHHOCTh B BO3MOXKHOCTH TTO3HAHMSI MPUPOJIBI, B HEOOXOJAUMOCTH Pa3yMHOTO
WCIIOJb30BAaHUS JOCTUKEHUM HAyKHM M TEXHOJOTHM ISl JAJbHEWILIEr0 pPa3BUTHUSA
YEJI0BEUECKOro OOIEecTBa, YBAKCHHE K TBOPIIAM HAYKH M TEXHUKH, OTHOIICHHE K
(GU3HKE KaK JIEMEHTY O0IIEeYeTIOBEYeCKON KYIBTYPHI;

CaMOCTOSITEJIbHOCTh B MPUOOPETEHUN HOBBIX 3HAHUHN U MPAKTUYECKUX YMECHHI;
TOTOBHOCTh K BBIOOPY JKH3HEHHOTO IIYTH B COOTBETCTBHH C COOCTBCHHBIMU
HMHTEpECaMU U BO3MOXKHOCTSIMH;

MOTHBAIIUS 0OpPa30BaATEIIBHOM JCATEIBHOCTH IIKOJIBHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTHUPOBAHHOTO MOJX0/1a;

(dhopMHUpOBaHKE IEHHOCTHBIX OTHOLIEHUH APYT K IPYTY, YYUTEII0, aBTOPaM OTKPBITHI
1 U300pETEeHH, pe3ybTaTaM O0yUYCHHS.

METaﬂpeHMeTHLIMPl pesyJabTaTaMu O6y‘I€HI/I$I (bHSI/IKC B OCHOBHOM IIIKOJIE SIBISIFOTCS:

OBJIaJICHUC HaBbIKaMH CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I$I HOBBIX 3HaHI/II‘/JI,
OpraHu3auuy  y4eOHOW JESTeNbHOCTH, IIOCTAaHOBKM IIeJel, IUIaHUPOBAHMUS,
CaMOKOHTPOJIA U OUCHKH PE3YyJIbTATOB cBOEH ACATCIBbHOCTH, YMCHUAMU NPCABUACTD
BO3MOYKHBIE pE3yJIbTaThl CBOUX JACHCTBUII;

NOHUMaHUE pa3IMYMi MeXay HCXOIHBIMH (pakTaMH U TUIOTE€3aMU Ul HX
06’135[CH€HI/I$[, TCOPECTUICCKUMU MOACIAMU W PpPCaIbHBIMU O6”I)CKTaMI/I, OBJIaJICHUEC
YHHMBEPCAJIbHBIMU yYeOHBIMU JEMCTBUSAMHU Ha MpUMepax TUIOTe3 i OOBSCHEHUS
HU3BECTHBIX (1)aKTOB n 3KCHepHMCHTaHLHOfI IMPOBEPKHU BBIABUI'aCMBIX THUIIOTE3,
pa3paboTKU TEOPETUUECKUX MOJIeNIel POLIECCOB WM SBJICHUM;

dopmupoBaHHE YMEHMH BOCIpPHHMMATh, IepepadarbiBaTh U HPEABSABIATH
MH(pOpPMaLIMIO B CIOBECHOM, 00pa3HOM, cUMBOJIIMYECKOW (hopMax, aHAIU3UPOBATH U
nepepadarbiBaTh MOJYYEHHYIO HH(OpMAIMI0 B COOTBETCTBUM C IOCTaBJIEHHBIMHU
3aJauaMy, BBIJICNATH OCHOBHOE COJIEpKAHNUE MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM
OTBETHI Ha NTOCTABJIEHHbIE BOMPOCHI U U3JaraTh €ro;

nproOpeTeHne ONbITa CaMOCTOSATENILHOTO MOUCKA, aHau3a U 0T0opa uHpopMaiu ¢
UCITIOJIb30BAHUEM PA3JIUYHBIX HCTOYHUKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTUI
JJId pCUICHU A IMTO3HABATCIIbHBIX 3a1a4,

Pa3BUTHE MOHOJIOTHYECKON 1 nnanornqewoﬁ p€un, YMECHUS BbIpaAXaTb CBOU MBICIIU 1
CHOCOOHOCTH BBICIYIIMBATh COOECEAHNKA, TOHUMATh €r0 TOUKY 3pEHUs, IPU3HABATh
IpaBO APYTrOTo YeJI0BeKa Ha HHOE MHEHHE;

OCBOCHHE IMpuEMOB ﬂeﬁCTBHﬁ B HECTaHAAPTHBIX CUTyalusix, OBJIaJICHUEC
HBPUCTHUECKUMH METOJJaMH PELIeHUs podiem;

(dbopmHpoBaHUE YMEHHI pabOTaTh B IPYIIE C BHITOIHEHUEM Pa3IMYHBIX COLUATBHBIX
ponef/i, MMPEACTABIIATEL U OTCTAWBATHL CBOU B3TJIAABI U Y6e)K)ICHI/I$I, BECTU ANCKYCCHIO.



IIpeaMeTHBIMU pe3yabTaTaMM 00y4eHUs (U3MKE B OCHOBHOM LIKOJIE SIBISIOTCS:
* 3HAHMA O IPUPOJE BAKHEUIINX (PU3NUECKUX SBICHUN OKPY>KAIOLIEr0 MUpa U MOHUMAHUE
cMbICIa (U3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b N3YUYECHHBIX SBJICHUI;
* YMEHHUS N0JIb30BaThCSI METOAAMU HAy4YHOT'O MCCIIEA0BAHNUS SBJICHUHN PUPOBI, IPOBOIUTH
HAOJIOACHNUS, IUIAHUPOBATH W BBINOJHATH JKCIEPUMEHTHI, 00palaThIBaTh pe3yJIbTaThl
U3MEPEHUH, IPEACTaBIATh PE3ysIbTaThl H3MEPEHUH € MOMOIIBIO TabnuL, rpadukoB U Gopmyi,
OOHApy>KUBaTh 3aBHCUMOCTH MEXAy (PU3MUECKUMH BEIMYMHAMHU, OOBACHATH IOIYyYCHHBIC
pe3yJIbTaThl U JEJIaTh BBIBOJBI, OLICHUBATH IPAHULIBI TOTPEIIHOCTEN PE3YJIbTaTOB U3MEPEHNU;
* YMEHHUS IPUMEHATh TEOPETUUECKUE 3HAHUS 10 (PU3MKE Ha MPAKTHKE, pelaTh (pU3nuecKue
3a/1a4d Ha IPUMEHEHUE NIOJyYCHHBIX 3HAaHUH;
* YMEHUS U HaBBIKU ITPUMEHSATH [IOJYyUYCHHbIE 3HAHUS 17151 00BsICHEHUS IPUHLIUIIOB JEHCTBUS
BAKHEUIIINX TEXHUYECKUX YCTPOMCTB, PELICHUs IPAKTHUYECKUX 3a/ay IOBCEIHEBHOW XU3HH,
obecrieyeHuss 0E€30MAaCHOCTH CBOEH >KM3HHU, PAllMOHAJIBHOTO IPUPOAOINOIb30BAHUSA M OXPAHBI
OKpYKarollIeu Cpeibl;
e hopmupoBaHue yOeKICHHs B 3aKOHOMEPHOH CBSI3M U TTO3HABAEMOCTH SIBIICHUH MPUPOJIBL,
B 00BEKTUBHOCTH HAyYHOT'O 3HAHMUSI, B BBICOKOM LIEHHOCTH HAYKH B Pa3BUTHUH MaTEPUAILHON U
JIyXOBHOU KYJIbTYpHI JIFOJIEH;

® pa3BUTHE TEOPETUUECKOT0 MBIIIUIEHUS HA OCHOBE ()OPMUPOBAHUS YMEHUI yCTaHABINBATh
(dakThl, pa3nuuyaTh NPUYMHBI U CJIEACTBUSA, CTPOMTb MOJEINW M BbIABUIATH TMIIOTE3bI,
OTBICKMBAaTh U (OPMYJIUpPOBaTH [OKa3aTeIbCTBA BBIJBUHYTBHIX T'MIIOTE€3, BBIBOJUTH U3
AKCIIEPUMEHTAIBHBIX (PAKTOB U TEOPETHUECKUX MOJeIIeH (PH3HMUECKUE 3aKOHBI,

®KOMMYHMKATHBHBIE YMEHHs JIOKJIAJbIBaTh O pe3yJbTaTax CBOEro HCCIEAOBaHUSA,
y4acTBOBAaTh B JUCKYCCHH, KPATKO U TOYHO OTBEYATh Ha BOIIPOCHI, UCIIOIb30BaTh CIIPABOYHYIO
JUTEPATypy U APYTUE UCTOYHUKH WH(POPMAIIHH.

7 kiaace:

Mexannyeckue siBJCHUSA
Yd4eHuK HAY4YUTCH:
* pacrio3HaBaTh MEXaHUYECKHE SBJICHUS U OOBACHATh HA OCHOBE UMEIOIUXCS 3HAHUN OCHOBHbBIE
CBOMCTBA WJIM YCJIOBHS NPOTEKAHMS JTHUX SIBJICHUN: MHEPLMs, B3aUMOJCHCTBUE Tell, Ieperaya
JIaBJIeHUs] TBEPJBIMU TEJIaMH, KUJKOCTAMHU U razami, atMoc(hepHoe AaBlieHHe, MJaBaHUe Tell,
paBHOBECHE TBEPABIX TEII;
* ONMCHIBaTh HM3yYCHHbIE CBOWCTBA TEJ M MEXaHUYECKHE SBJICHHs, HCIOJIb3Yys (u3nueckue
BEJIMYUHBI: IIyTh, CKOPOCTh, Macca Teja, INIOTHOCTh BEIIECTBA, CHJIA, JABJICHUE, KHHETHYECKas
SHEprus, MOTEHIHUalbHas HEprusi, MexaHuueckas palboTa, MexaHudeckas MOIIHOCTb, KIIJI
IIPOCTOTO0 MEXaHW3Ma, CHJIa TPEHUS; IPH OMMCAHUN MPAaBUIBLHO TPAKTOBATh (PU3UUYECKUM CMBICIT
UCTOJIBb3YEMBIX BEIMYUH, UX OOO3HAYeHHS M EAMHHUIBI H3MEpeHHs, HaXoIuTh (HOPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUUNHY C APYTUMU BETUYUHAMU;
* aHAJIM3MPOBATH CBOMCTBA TeJ, MEXaHUYECKUE SBJICHHUS U INPOLECCHI, UCTIONb3Yys (U3NUECKUe
3aKOHbl W T[PUHLHIBL 3aKOH COXPAHEHUS JHEPruM, 3aKOH BCEMHUPHOIO TIATOTEHUS,
paBHOJIEHCTBYOIIAs cuila, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena; Mpu TOM pa3Indarhb
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €r0 MaTEeMaTUYECKOE BBIPAKEHUE;
* pa3nuyaTh OCHOBHbIE NPU3HAKM HM3YYEHHBIX (DU3MUECKMX MoOjeJel: MaTephajbHas TOdYKa,
VHEpLHAJIbHAsA CUCTEMA OTCYETA;
* pemiaTh 3aJaud, MCIONB3ys (U3MUYECKHEe 3aKOHBI (3aKOH COXpAaHEHHs DHHEPIuH, 3aKOH
BCEMHUPHOI'O TATOTEHUs, NPHUHIHNI CYNEpPIO3UIHNH Ccuil, 3aKkoH I'yka, 3akoH Ilackams, 3akoH
Apxumena) u (HopMyJibl, CBA3bIBaIOIINE (PU3MUECKUE BEIMYUHBI (IIyTh, CKOPOCTh, Macca Tena,
IUIOTHOCTh BEIECTBA, CHJIA, JABJICHHE, KUHETUYECKas DSHEpPrus, NOTCHIMAJbHAs JHEpPrus,
MexaHuueckas paboTa, mexaHuuyeckass MourHocTh, KIIJ[ mpoctoro mexanusma, cuiia TpeHHs
CKOJIbJKEHUS: HA OCHOBE aHAJIM3a YCJIOBUS 33JJa4l BbIIEIATh PU3NUYECKHE BETUUUHBI U (DOPMYIIbI,
HE00XO0IMMBIE /1711 €€ PeLIeHHUs], U TPOBOIUTH PaCUETHI.



Yuenux nonyuum eozmorcnocms nayyumsca:

* LUCNONL306AMb 3HAHUSL O MEXAHUYECKUX S6IEHUAX 68 NOBCEOHeBHOU JHCU3HU OJisl obecnedenus
bezonacrocmu npu obpawieHuu ¢ NPUOOPaAMU U MEXHUYECKUMU YCIMPOUCMEAMU, Ol COXPAHEHUS
300p08bSL U COONIOOEHUSL HOPM IKOJIO2UYECKO20 NOBEOEHUs 8 OKpYIcalowell cpeoe;

* NPUBOOUMb NPUMEPLL NPAKMUYECKO20 UCNONb308AHUS (DUULECKUX 3HAHUU O MeXAHUYEeCKUX
ABNEHUAX U PUUUECKUX 3AKOHAX, UCNOb308AHUS 80300HOBIAEMbIX UCTIOYHUKOG IHEPIUl,

* pasiuuams epaHuybl NPUMEHUMOCU QU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce00WuUll Xapakmep
DYHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MEXAHUYeCKOU SHepeuu) U 02PaHUu4eHHOCHb
UCNONB308AHUSL YACMHBIX 3aKOHO08 (3aKkoH I yKa, 3akoH Apxumeda u op.);

* NPUEMAM NOUCKA U POPMYIUPOBKU 00KA3AMENbCME BbIOGUHYMBIX 2UNOMe3 U MeopemuiecKux
86160006 HA OCHOBE IMNUPUYECKU YCIMAHOBIEHHBIX (PaKmMos;

* HAX00UMb A0EKBAMHYI0 NPEONIONCEHHOU 3a0aye huUYecKy0 MoOelb, pa3peuams npooiemy Ha
OCHOBE UMEIOUWUXCS 3HAHUU NO MEXAHUKe C UCNOIb308AHUEM MAMEeMAMuYecKkoeo annapamad,
OYEHUBAMb PEaNbHOCIb NOLYYEHHO20 3HAYEHUs (DUUUECKOU GeTUUUHDL.

TemoBble sIBJEHUS
Y4YeHuK Hay4yuTCs:
* pacrio3HaBaTh TEIUIOBHIE SIBJICHUS M OOBSCHATH HA OCHOBE MMEIOIIMXCA 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS IPOTEKaHUs 3THUX sBiICHWH: nuddys3us, u3meHeHue oObEMa Ten MpHU
HarpeBaHuu (OXJIAXKIACHUM), OOMbIIasl CKUMAEMOCTh Ta30B, Majlasg COKMMAEMOCTh KUIAKOCTEH U
TBEPJIBIX TEIT;
* pa3nuyaTh OCHOBHBIC MPU3HAKU MOJIEIEH CTPOEHUS ra30B, )KUIAKOCTEH U TBEPABIX TEI.

Yuenux nonyuum eozmoxcnocms nayuumoca:

* IPUBOOUMDb NPUMEPbL  NPAKMUYECKO20 UCHONb308AHUS (PUIUYECKUX 3HAHULL O MENi06bIX
ABNEHUAX,

* PaA3IULamMb 2PAHUYbL NPUMEHUMOCU QUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull Xapaxkmep
@PyHOaMEHMATbHBIX PUBUYECKUX 3AKOHO8 (3AKOH COXPAHEHUS IHePIUlU 8 MEeNI08bIX NPOYeccax) u
02PAHUYEHHOCTb UCNOIb308AHUS YACMHBIX 3AKOHO8;

* NPUEMAM NOUCKA U POPMYIUPOBKU 00KA3AMENbCME BbIOGUHYMBIX 2UNOMe3 U MeopemuiecKux
8160006 HA OCHOBE IMNUPUYECKU YCIMAHOBIEHHBIX (PaKmos;

* HAX0OUMb A0EK8AMHYIO NPEOIOHCEHHOU 3a0aue Puzu4ecKyro Mooeisb, papeuams npooiemy Ha
OCHOBE UMEIOWUXCSL 3HAHULL O MENI0BbIX SGNEHUAX C UCHOIb30GAHUEM MAMEeMAMU4ecKo2o
annapama u OYeHUu8amv peaibHOCMb NOLYYEHHO20 3HAYEHUs (PUULECKOU BeTUYUHDI.

8 kmacc:

TenjioBble ABJIEHUS
Y4eHUuK HAYy4YuTCH:
* pacrio3HaBaTh TEIUIOBHIE SIBIEHUS M OOBSACHATH HAa OCHOBE HMMEIOIIMXCS 3HAHHA OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS TPOTEKaHUs dTUX SBICHUI: nuddys3usi, u3meHenue o0bEMa Ten Mpu
HarpeBaHuu (OXJKICHHUH), OOJbIIAs C)KUMAEMOCTh Ta30B, Majas C)KMMAaeMOCTh KHJIKOCTEH U
TBEPABIX TEN; TEIJIOBOE PaBHOBECHE, MCIIAPEHHE, KOHAEHCAIMS, TUIAaBJIECHUE, KPUCTAUIN3alMs,
KHUIICHUE, BIAXKHOCTh BO3/yXa, pa3IUYHbIE CIIOCOOBI TeIJIoNepe1ayn;
* ONHUCHIBATh U3yUYCHHBIE CBOMCTBA TN U TEIUIOBBIC SIBJICHUS, MCTIOJIb3Ys (PU3MUECKUE BEITMYUHBIL:
KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSS SHEPIUs, TEMIEpaTypa, yJAeJIbHas TEIUIOEMKOCTh BELIECTBA,
yAelbHas TEIJIOTa IUIABJICHUS W TAapooOpa3oBaHUs, yJeldbHAas TEIJIOTa CropaHus TOIUINBA,
KOd(UIIMEHT MOJIE3HOTO JSHCTBHS TETIOBOTO ABUTATENS; IPH ONMKMCAHUY TPABUIILHO TPAKTOBAThH
(U3UYECKU CMBICIT HCTIOMB3YEMBIX BEJIMYWH, X 0003HAYEHHUS U €IMHUIIBI H3MEPEHUSI, HAXOIUTh
(dbopMyIIbl, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C IPYTMMH BETUYHMHAMU;
* QaHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBICHUS M MPOLIECCHI, HCIOJIb3YSl 3aKOH COXPAHEHUS
SHEPTrUH; pa3udaTh CIOBECHYIO (JOPMYIHUPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BHIPAKEHUE;



* pa3nuyaTh OCHOBHBIEC PU3HAKK MOJEJIEN CTPOEHUS ra30B, KUIAKOCTEH U TBEPABIX TEI;

* pemiath 3a/la4yM, KUCIOJIb3Yys 3aKOH COXpaHEHMsI SHEPruu B TEIUIOBBIX Mpoleccax, GopMmybl,
CBs3bIBAIOIIME (DU3MYECKHE BEIWYMHBI (KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI DJHEpPTus,
TeMIeparypa, ylenbHas TelJIo€MKOCTh BEUIeCTBa, yJAedbHAs TEIUIOTa IUJIABJICHUS U
napooOpa3oBaHus, yAelbHAs TEIJIOTa CTOPAaHUS TOILIMBA, KOA(D(UIIMEHT MOJIe3HOro NEHCTBUS
TEIJIOBOT'O JIBUTATENs): HA OCHOBE aHallM3a YCJIOBHS 3a7jaud BbIACIATH (PU3HUecKue BETUYUHbBI U
(dbopMyIIbl, HEOOXOIUMBIE IS €€ PEIICHUS, U TPOBOJAUTH PACUETHI.

Yuenuk nonyuum eozmorcnocmo nayuumaoca:

* UCNONIBL308AMb 3HAHUSL O MENJIOBbIX SGNeHUAX 6 NOBCEOHeBHOU JHCU3HU Ol 0OecneyeHus
bezonacnocmu npu obpawieHuu ¢ NPUOOPaMU U MEXHUYECKUMU YCIMPOUCMEAMU, Ol COXPAHEHUs
300p08bsl U COONIOOCHUSL HOPM IKOI02UHECKO20 NOBEOEHUsl 8 OKpYydcaowell cpede; npusoouns
npuMepbl IKOI0SUHECKUX nociedcmsuti pabomsl osueameneli enympenneeo ceopanus ({BC),
MEeNI08bIX U 2UOPOIIEKMPOCMAHYULL,

* IPUBOOUMDb  NPUMEPLI  NPAKIMUYECKO20 UCHONb308AHUA (QUIUYECKUX 3HAHULL O MENa06blX
ABNEHUSAX,

* pasIuuams cpaHuybl NPUMEHUMOCU QUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0OWuUll Xapakmep
@dyHOAMEeHMANLHBIX PU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUsl IHeP2UU 8 MENJIO8blX NPoYeccax) u
02PAHUYEHHOCMb UCNOIb308AHUSL YACTHBIX 3AKOHO8,

* NpUEMAam NOUCKa U GopmyIUposKY 00KA3AMENbCME GbLOGUHYIMBIX SUNOMES U MeopemuUyecKux
86160008 HA OCHOBE IMNUPUYECKU YCIAHOBIEHHBIX PaKmos;

* HAX0OUMb A0EKBAMHYIO NPEONONCEHHOU 3a0aye YuuULecKyro Mooelb, paspeuams npodiemy Ha
OCHOBE UMEIOWUXCSL 3HAHUL O MENI06bIX SAGNEHUSX C UCHONb308AHUEM MAMEeMAamuiecKo2o
annapama u oyeHusamv pealbHOCMb NOAYYeHHO020 3HAYEeHUs DU3UYECKOU eNUYUHDL.

DyleKTpUYECKHEe U MATHUTHBbIE SIBJICHUS
Y4YeHuK Hay4yuTCs:
* pacrio3HaBaTh DJIEKTPOMArHUTHBIC SIBIICHUS W OOBSACHATH HA OCHOBE HMEIOIIMXCS 3HAHUM
OCHOBHBIE CBOWCTBA WJIM YCIOBUSA TMPOTEKAHUs JTUX SBJICHHMI: SIEKTpU3alMs Tell,
B3aUMOJICHCTBUE 3apsioB, HArpeBaHHe IPOBOJHHUKA C TOKOM, B3aUMOJICCTBHE MAarHUTOB,
ANEKTPOMATrHUTHA WHAYKIUS, JEUCTBUE MArHUTHOTO TMOJs HAa MPOBOJHUK C TOKOM,
IPSIMOJIMHEHHOE paclpOCTpaHEHNE CBETA, OTPAKEHUE U MPEJIOMIIEHHE CBETa, TUCIIEPCHUs CBETA;
* OMUCHIBATh M3YYCHHBIC CBOWMCTBA TEN U AJIEKTPOMATHUTHBIC SBICHUS, UCIIONB3Ys (pU3UUECKHe
BEITUYUHBI: DAJICKTPUUECKUN 3apsij, CHIa TOKa, SJEKTPUUYECKOE HAMPSHKEHUE, DIIEKTPUUYECKOe
COTPOTUBIICHUE, YAETHLHOE COMPOTUBIECHUE BEIIECTBa, pa00Ta TOKA, MOITHOCTh TOKa, (POKyCHOE
paccTosiHue W ONTHYECKash CHJIa JIMH3BI, MPU OMUCAHWU TPABWIBHO TPAKTOBATh (PU3MUYECKUIA
CMBICT UCTIOJIb3YEMBIX BEIMUUH, UX 0003HAYEHUS M €AMHUIIBI U3MEPEHHUST;, YKa3bIBaTh (POPMYIIBL,
CBSI3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BETUUNHY C IPYTUMU BETUYNHAMU;
* AHAJIU3UPOBATh CBOMCTBAa TE€J, OJJIEKTPOMATHUTHBIE SIBIICHUS M TPOLIECCHI, HCIOJIb3Ys
(bu3nyecKre 3aKOHBI: 3aKOH COXPaHEHUS AJIEKTPUUECKOro 3apsaa, 3akoH Oma JuIsl yyacTka Leny,
3akoH Jxoyns—JleHna, 3aKoH MPSMOJIMHEHNHOTO0 PaclpOCTPAHEHUS! CBETA, 3aKOH OTPAXKEHUs
CBETa, 3aKOH MPEJIOMJICHUS CBETA; MPU 3TOM pa3linyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U €T0
MaTE€MaTUYeCKOEe BBIPAXKEHHUE;
* pemiaTh 3a/layd, HMCTOJB3Yys (Qu3nueckhe 3aKkoHbl (3akoH OMa I ydacTKa IIeTH, 3aKOH
Jxoyns—IJlenua, 3aKk0oH TPSIMOJIMHEMHOTO PAaCIpOCTPAHEHMsI CBETA, 3aKOH OTPAXKEHUsS CBETa,
3aKOH TIPEJIOMJICHUS CBeTa) U (OPMYJIBI, CBS3BIBAIONIME (PU3MUECKUE BEIWYUHBI (CHIa TOKa,
ANEKTPUUECKOE HANpPSHKEHHE, SJEKTPUUYECKOE COMPOTUBIIEHUE, YAEIbHOE CONPOTUBIICHHE
BellecTBa, paboTa TOKa, MOIIHOCTh TOKa, (JOKYCHOE pacCTOSHHUE W ONTHYECKas cuja JIMH3bI,
dbopMyIbl pacuéra SIEKTPUUECKOTO COMPOTUBIICHUS MPH MOCIEAOBATEIHPHOM M MapauieNbHOM
COCTMHCHUU TIPOBOJHUKOB); HAa OCHOBE aHajdW3a YCJIOBHS 3aJa4d BBIICIATH (U3HUYECKUE
BEJIMYUHBI U (POPMYIIBI, HEOOXOAUMBIE JIJIS €€ PEIICHUS, U TIPOBOIUTEH PACUETHI.



Yuenux nonyuum eozmorcnocms nayyumsca:

* UCNONL306AMb  3HAHUS 00 JIEKMPOMACHUMHbBIX S6LEHUAX 6 HNOBCEOHEeBHOU JHCUSHU OJA
obecneyeHuss 6e30nacHocmu npu 0opawjeHul ¢ RPUOOPaMu U MeXHUYeCKUMU YCmpoucmeamu, 0
COXPAaHeHUsl 300P08bsL U COONOEHUS HOPM IKON02UUECKO20 NOBEeOeHUsL 8 OKpYJicaroujeli cpeoe;

* NPUBOOUMb  NpUMepbl  NPAKMUYECKO20  UCHONb306AHUA — (UBUYECKUX — 3HAHUU O
INEKMPOMACHUMHBIX SGNEHUSX,

* pasiuuams epaHuybl NPUMEHUMOCU QU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull Xxapaxkmep
@DYHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUs IEeKMPUYECKO20 3apsaia) U 02PAHUYEHHOCHb
UCNONb308AHUS HACMHBIX 3AKOHO08 (3akoH Oma 07 yuacmka yenu, 3akou owcoyns—Jlenya u op.);
* npuUémam nocmpoenus usudeckux mooeneli, NOuUcKka U GopmMyIuUposKy O00KaA3AMenbCme
BbIOGUHYMBIX 2UNOME3 U MEOPEMUYECKUX 6bl60008 HA OCHOBE IMNUPUYECKU YCMAHOBIECHHbIX
Gaxmos;

* HAX0OUMb A0EKBAMHYIO NPEONONCEHHOU 3a0aue PuzuLecKyro Mooeinb, papeuams npooiemy Ha
OCHOBE  UMEIOWUXCS  3HAHUU 00  JIEeKMPOMACHUMHLIX — AGIEHUAX C  UCNOJb30BAHUEM
MAMeMamuyeckoeo annapama u OYeHUusams peaibHOCMb NOLYYEHHO2O0 3HAYEHUs PU3UYeCcKoll
BEUYUHDI.

9 kaacc:

MexaHnn4yeckue siBJIeHHUSA
Y4YeHuk HayumuTCs:
* pacrio3HaBaTh MEXaHUYECKHE SBJICHUS U OOBACHATh HA OCHOBE UMEIOIUXCS 3HAHUN OCHOBHbBIE
CBOMCTBAa WM YCJIOBHUSI MPOTEKAHMSI OSTUX SBJICHUN: DPABHOMEPHOE MU PaBHOYCKOPEHHOE
OpSAMOJIMHEHHOE JIBUXKEHUE, CBOOOAHOE MaJIeHUE Tell, HEBECOMOCTb, PABHOMEPHOE JBM)KEHUE 110
OKPYXHOCTH, WHEPILMSI, B3aUMOJECHUCTBUE TeJl, KOJeOaTeIbHOE JIBUKEHUE, PE30OHAHC, BOJHOBOE
JIBUKCHHUE;
* OIIMCBIBATh HM3YYEHHBIE CBOICTBA T€l W MEXAHWYECKUE SIBICHUS, HCHOJIb3yS (PU3NUYECKHUE
BEJIMYUHBIL: IIyTh, CKOPOCTb, YCKOPEHME, Macca Tejla, IUIOTHOCTh BEIIECTBA, CHJA, JABIICHUE,
UMIYJIbC Tela, KUHETUYECKash HHEprusi, NOTEHLHUaJbHas JHEpPIusi, MexaHuueckas padora,
MexaHuueckass mouiHocts, KIIJ[ mpocToro mexaHusma, cwila TpEHHs, aMIUIMTYJa, MEPUOJ] U
yacToTa KojeOaHuH, JUIMHA BOJHBI U CKOPOCTh €€ paclpoCTpaHEHUs]; IPU ONHUCAHUU MPaBUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOJIB3YEMbIX BEJIMYMH, HX OO003HAUEHUS U EAMHHUIIBI
U3MEpEeHUs, HaXOAUTh (POpPMyIIbI, CBSA3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIMUYUHY C JAPYTHUMHU
BEJIMYNHAMU;
* AHAJIM3UPOBATh CBOMCTBA TeJl, MEXaHUYECKHE SIBJICHUS M IPOLIECCHI, UCMOIb3Ys (PU3NUECKHe
3aKOHBl W TPUHLMIIBL 3aKOH COXPAHEHWS DHEPrHMHM, 3aKOH BCEMHUPHOIO TATOTEHUS,
paBHozelcTBytomast cuia, |, Il u Il 3akonsr HbroToHa, 3aKkoH coXpaHEHHsS HMITYJIbCa, 3aKOH
I'yka, 3akoH [lackans, 3aKkoH ApxuMesia; Ipy 3TOM pa3InyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA
U €r0 MaTeMaTU4YeCKOE BHIPAKEHUE;
* pa3nuyaTh OCHOBHbIE NPU3HAKM M3YYEHHBIX (PU3MUECKMX Mojesel: MaTepuajibHas TOdYKa,
MHEpLHAJIbHAsA CUCTEMA OTCYETA;
* pemiaTh 3aJaud, MHCIONB3ys (PU3MUYECKHE 3aKOHBI (3aKOH COXpAaHEHHs DHHEPIuH, 3aKOH
BCEMUPHOI'O TATOTeHMs, NpuUHLUI cyneprno3unuu cul, |, Il u Il 3akonsr HeloToHa, 3akon
COXpaHeHMs HMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (HopMyisl,
CBs3bIBAIONIME (PU3NYECKUE BEIUYUHBI (ITyTh, CKOPOCTb, YCKOPEHHE, Macca Tejia, MIOTHOCTh
BELIECTBA, CUJa, JABJICHHUE, UMITYJIbC Te€la, KUHETUYECKash DHEPrus, MOTEHIUaJIbHAs JHEPTrus,
MexaHuyeckass pabora, mexaHudeckas mouHocTh, KIIJl mpocroro mexaHusma, cuilia TpEHHUS
CKOJIbXKEHHUS, aMIUIMTYyJla, MEpPUOJ M 4YacToTa KoyieOaHWHM, JUIMHA BOJHBI U CKOpPOCTh €€
pacrpocTpaHEHHs): Ha OCHOBE aHaJM3a YCIIOBUS 3a/layM BBIACNATH (PU3NUYECKHE BEIUYUHBI U
bopMyIbl, HeOOXOAUMBIE IS €€ PEelIeHHs, U IPOBOJAUTH PACUETHI.
Yuenuk nonyuum eosmorcnocmo nayuumeoca:



* UCNONIBL308AMb 3HAHUSL O MEXAHUYECKUX SBNeHUSX 8 NOBCEOHEe8HOU JHCU3HU Ol 0DecneyeHus
bezonacrocmu npu 0bpawjeHuu ¢ npudOpamu U MexXHUYeCKUMU YCmpoucmeamu, 0isi COXPaAHeHUs:
300p086b51 U COONIVOEHUSI HOPM IKOJIO2UHECK020 N0BedeHUsl 8 OKpYicalouell cpede;

* NPUBOOUMDb NPUMEPbL NPAKMUYUECKO20 UCNOAb308AHUS (DUIUUECKUX 3HAHUL O MeXAHUYECKUX
AGNEHUAX U DUBUYECKUX 3AKOHAX;, UCHONb308AHUSL B0300HOBIAEMbIX UCMOYHUKOS IHepIUul;
9KO0N02UHEeCKUX NOCIeOCMEULL UCCTe008AHUSL KOCMUYECKO20 NPOCMPAHCMEBA,

* paziuuams 2panuybl NPUMEHUMOCIIU (DUULECKUX 3AKOHO8, NOHUMAMb 8CeoOuwull Xapakxmep
@yHOAMEHMAIbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl MEeXAHUYECKOU OdHepauu, 3aKOH COXPAHEHUs
UMNYTIbCA, 3aKOH BCEMUPHO20 MACOMEHUS) U OCPAHULEHHOCTb UCNOIb30BAHUS YACHHBIX 3AKOHO8
(3axon I'yka, 3akon Apxumeoda u op.);

* nPUEMAM NOUCKA U HOPMYIUPOBKU OOKAZAMENbCNE BbLOGUHYMBIX SUNOME3 U MeOPemudecKux
86160008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHbIX (PaKmMos;

* HAXOOUMb AOEKEAMHYIO NPEONONCEHHOU 3a0aue Pu3UUecKyr0 MOOenb, paspeulams npobiemy Ha OCHO8e
UMEOWUXCS 3HAHUL NO MEXAHUKE ¢ UCTIONb308AHUEM MAMEMAMUYECKO20 annapamad, OYyeHusams
PeanbHOCHb NONYYEHHO20 3HAYEHUS (YUBUYECKOU BETUUUHDI.

KBanToBbIe siBJICHUS

Y4eHUuK HAYYHTCS:
* pacrio3HaBaTh KBAHTOBBIC SIBICHUS U OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHUNW OCHOBHBIC
CBOWMCTBA WJIM YCJIOBHSI TPOTEKAHUS OTUX SBJICHHWH: E€CTCCTBCHHAs M HWCKYCCTBEHHAs
pPaZ0aKTUBHOCTb, BOSHUKHOBEHHUE JIMHEWYATOTO CIIEKTPA U3ITy4EHUS;
* ONUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, HCIIOJIB3YsS (DH3UYECKHE BEITUYHHBI: CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI U YAaCTOTa CBETa, MEPHO/I MOIypaciaaa; Mpu OMHUCAHUU
MPABWJIBHO TPAKTOBATh (PU3WYCCKUN CMBICI WCIIOIB3yeMBIX BEIMYWH, WX OOO3HAYCHHS U
€MHUIIBI U3MEPEHUsl; YKa3blBaTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYUHY C
JIPYTHMH BEJTMYMHAMH, BEIYUCISITh 3HAUCHNE (PU3NICCKON BEITUIHHEI;
* AaHAJM3UPOBATh KBAHTOBBIC SIBIICHUS, MCIONB3YsA (DU3MUECKHE 3aKOHBI U TOCTYJAThl: 3aKOH
COXpaHEHHS YHEPIHH, 3aKOH COXPAHEHHUS AIIEKTPUIECKOT0 3aps/a, 3aKOH COXPaHEHUSI MaCCOBOTO
qrcla, 3aKOHOMEPHOCTH U3TYUYEHHS U MOTIIOMIEHUS CBETa aTOMOM;
* pa3nuyaTh OCHOBHBIC NMPHU3HAKU TUTAHETAPHOW MOJIENH aTOMa, HyKIOHHOH MOJIENM aTOMHOTO
A1pa;
* IPUBOJNUTH TIPHUMEPHI TPOSBICHUS B TPHUPOJEC U TMPAKTUYECKOTO  HCIIOJIb30BAHHUS
PaIMOaKTUBHOCTH, SJEPHBIX U TEPMOSICPHBIX PEaKIIUiA, TUHEHYAThIX CIIEKTPOB.
Yuenuk nonyuum eosmoorrcnocmo nayyumeuca:
* UCNONIBL306AMb NOJIYUEHHbIEe 3HAHUS 8 NOBCEOHEBHOU JCU3HU Npu 0OpawjeHuu ¢ npubopamu
(cuemuux UOHUBUPYIOWUX Yacmuy, 003umemp), Ol COXPAHEHUs 300P08bsL U COONIOOEHUsL HOPM
9KONIO2UHECKO20 NOBEOCHUsL 8 OKPYIHCaroueli cpeoe;
* COOMHOCUMb IHEPSUIO CEA3U AMOMHBIX 510ep ¢ 0ePeKmom Maccyl;
* IPUBOOUMDb NPUMEPDL BIUAHUSL PAOUOAKMUBHBIX USTYYEHUU HA JHCUBbLE OP2AHU3MbI, NOHUMAMD
NPUHYUN OetCMBUsT 003UMempa,
* HOHUMAamMb  IKON02UYeCKUe Npobiemsl, BO3HUKAlOWUe NpuU  UCNOIL30BAHUU — AMOMHBIX
INeKMPOCMAHYUL, U NYMU PeUeHUs IMUX npoo.IeM, NepcneKmuabl UCNONb308AHUSL YNPABIAEMO20
MePMOAOEePHO20 CUHmMe3d.

DJIeMEeHTbI ACTPOHOMMH

Y4eHHK HAYy4YHTCH:

e yKa3bIBaTh Ha3BaHUs MIaHeT COTHEYHOH CHUCTEMBI, pa3inyaTh OCHOBHBIC MPU3HAKU
CYTOYHOTO BpalIeHUs 3Be31HOTO Heba, nBmkenus JIynor, ColtHIa ¥ TUTAHET OTHOCUTENIBHO 3BE3I;

® TIOHMMATh PA3INYMS MEXIY TeIHOICHTPUYCCKOW M TEOIEHTPHUECKOH CHCTEMaMH
MUDA;

Y4eHHUK MOJYyYUT BO3MOKHOCTh HAYYHThCS:

e yKa3bIBaTh OOIIME CBOMCTBA M OTJIMYHUS TUTAHET 3€MHOM TPYIIIBI M IJIAHET-TUTAHTOB;
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MastbIx Tea1 COTHEeYHOU CUCTEMBI M OOJIBLINX TUIAHET; MOJIb30BaThCs KapToil 3B€3JHOr0 Heba mpu
HaOJIIOIEHUAX 3BE3THOTO Heba;

e pa3MyYaTh OCHOBHBIC XapaKTEPUCTHKH 3Be3]1 (pa3Mmep, IBET, TEMIIepaTypa) COOTHOCHUTH
I[BET 3BE3/IBI C €€ TeMIIepaTypoii;

L pa3n1/1anL THUITOTE3EI O HpOI/ICXO)KI[eHI/II/I COJIHC‘-IHOI;'I CUCTCMBI.



COJAEPKAHUE YYEBHOI'O IIPE/IMETA

7 KJIacc

(70 4, 2 u B HEIEIIO)

Beenenue (4 1)

®uznka — Hayka o npupoae. Puznueckue sapieHus. Puznueckue cBoiicTsa Tes. Habmonenne
U onucaHue PU3NYECKUX sABJICHUH. DPr3ndeckue BeIMInHbL. V3MepeHust PU3nUecKnX BETUYUH:
JUTMHBI, BpEMEHH, TeMmIiieparypbl. Ousznyeckue mpuOOpsl. MeXIyHapoIHAs CHCTEMa CIUHUIIL.
TOYHOCTH M MOTPEUIHOCTh U3MEpeHU. PU3uKa TEXHUKA.

@ponmanvras 1abopamopHas paboma

1.Omnpenenenue LeHbI IeIeHUs IIKaIbl U3MEPUTEIBLHOT0 MpUdopa.

HpenMeTHLIMH pe3yJdabTaTaMi U3YUYCHUA TEMBI ABJIAIOTCA:

NMOHUMAaHHe PU3NUYECKUX TEPMUHOB: TEJI0, BEIIECTBO, MAaTEPHSI.

yMeHHe TPOBOJIUTh HAOMIOACHHUS (U3HUECKUX SIBICHUHN; H3MEPATh (U3NUYCCKUE
BEJIMYMHBI: paCCTOSIHUE, TPOMEKYTOK BPEMEHU, TEMIIEPATYPY;

BJIA/IeHHE HKCIIEPUMEHTAJIbHBIMU METOJIaMU UCCIEAOBAHUS IIPU ONPEACIICHUH LIEHbI
JIeJIeHUs] TPUOOpa U MOTPEITHOCTH U3MEPEHNUS;

MOHMMAHME POJHM YYCHBIX HAIICH CTPaHBI B Pa3BUTHE COBPEMEHHOW (U3MKH U
BJIUSIHUE HA TEXHUYECKUW U COLIMAIBHBIN IIPOrpecc.

IlepBoHayaIbHBIE CBeIeHNSI 0 CTPOEHUM BenlecTBa (6 1)

Ctpoenue BemiectBa. ONBITHI, JOKA3bIBAIOIIME aTOMHOE CTPOCHHME BellecTBa. TemioBoe
JBIDKEHUE aTOMOB M MoJieKyJs. bpoyHoBckoe aBmxkenue. Juddys3us B razax, >KHAKOCTIX U
TBEPAbIX Tenax. B3aummonelcTBUEe YacTUIl BEUIECTBA. ArperarHble COCTOSHHS BEIIECTBA.
Mopenu cTpoeHus TBEPABIX TeJ, )KUJIKOCTeH U Tra30B. OOBsICHEHHE CBOMCTB ra3oB, JKUIKOCTEH
Y TBEPJBIX TEJ HA OCHOBE MOJIEKYJIIPHO-KUHETUUECKUX ITPEACTABICHUMN.

@ponmanvras rabopamoprasn paboma

2. OnpenieneHne pa3MepoB MaJlbIX Te.

IIpenmMeTHBIMHU pe3yJIbTATAMHU U3YUYEHUS TEMBI SIBIISIFOTCS:

MOHUMAHUE U CIOCOOHOCTh OOBSCHATH (hU3MUecKue siBieHus: nuddys3us, OombImas
CKUMAEMOCTh T'a30B, Masasi COKUMAEMOCTb JKUJIKOCTEW U TBEPJBIX TEJ.

BIIQJICHUE OKCIIEPUMEHTAIbHBIMU METOJaMU HCCJEIOBAHUS TIPU  ONPEIACICHUN
pa3MepoB MaJbIX TeJ;

MOHUMaHWE MPUYUH OPOYHOBCKOTO JBMKCHHS, CMAaYMBAaHMUsI W HECMAYWBAHUS TET;
pa3nuyusl B MOJIEKYJISIPHOM CTPOECHUH TBEPJIBIX TEJ, )KUJIKOCTEU U ra3oB;

yMeH#e noib30BaThesi CH 1 epeBOUTh SAMHHIIBI U3MEPEHUS (DU3HUECKUX BEITHUNH
B KpaTHBIE U JIOJbHBIC €TUHUIIBI

YMEHHE HCIIOJIh30BaTh TMOJYyYCHHBIC 3HAHWS, YMEHHS W HaBBIKM B TTOBCEIHEBHOMN
JKU3HH (OBIT, SKOJIOTHS, OXpaHa OKPY>KAOIIEH CPEIbI).

B3aumoneiicrBus tea (23 u)



Mexanunueckoe asuxenue. Tpaekropus. [Iyrs. PaBHOMEpHOE U HEpaBHOMEPHOE BUIKCHHUE.
Cxopoctb. I'paduku 3aBUCUMOCTH IYTH U MOAYJSI CKOPOCTH OT BPEMEHU JBIKeHUs. MHeprusi.
WNueprHocTs Ten. B3aumopeiictBue ten. Macca tena. M3mepenune maccel Tenma. IlnorHocTs
BemiectBa. Cuita. Cuna tsokectu. Cuna ynpyroctd. 3akoH ['yka. Bec tena. CBsi3b MeXy CUIION
TSKECTH U Maccoil Tena. Cuna TskecTH Ha Jpyrux miaHetax. J{unamomerp. CiokeHue IByX CHII,
HaIMpaBJICHHBIX O OJHOW IpsiMol. PaBHoxelcTByromas aByx cui. Cuna tpenus. Ouszndeckas
npupoza HebecHbIX Ten COTHEYHOH CUCTEMbI

Dpoumanvrvle 1a60pamopHvle padomsbl

3. U3amepeHnue Macchl Tena Ha PhIYaKHBIX BEcax.

4. U3mepenune oobema Tena.

5. OnpeneneHue IIOTHOCTH TBEPIOTO TEla.

6. ['pagyupoBanue npyXKUHbI U U3MEPEHHUE CUIT JUHAMOMETPOM.
7. I3mepenue CHIbl TPEHHUS C TIOMOIIBIO AUHAMOMETPA.

HpenMeTHLIMH pe3yJdabTaTaMi U3YUYCHUA TEMBI ABJIAIOTCA:

NOHMMAaHUE M CHOCOOHOCTh OOBACHATH (U3NYECKHUE SIBICHUS: MEXaHHYECKOE -
JBUKCHUE, PAaBHOMEPHOE M HEPAaBHOMEDHOE JBWKEHUE, HMHEPLUSA, BCEMUPHOE
TATOTEHUE

YMEHHE U3MEPSITh CKOPOCTh, Maccy, CUILy, BEC, CUILy TPEHMSI CKOJIbKEHUS, CUILY TPEHUS
Ka4eHus, 00bEM, TNIOTHOCTD, TEJIa PAaBHOACHCTBYIOIIYIO BYX CHJI, I€HCTBYIOIINX Ha
TEJIO B OJIHY U B IIPOTUBOIIOJIOKHBIE CTOPOHBI

BIAJICHUE DKCIEPUMEHTAJIbHBIMU METOAAMM HCCIIEJOBaHMs B  3aBUCHUMOCTH
IPONJEHHOIO ITyTH OT BPEMEHM, YIJIMHEHUS IPYKUHBI OT IPUIOKEHHON CHUJIIBI, CUJIbI
TSOKECTHM Tela OT MacCchl Tella, CHJIbl TPEHUS CKOJIBXKEHMS OT IUIOIIAIU
CONPUKOCHOBEHMSI T€J1 U CUJIBI HOPMAJIBHOT'O /1aBJICHUS

MOHMMAHHE CMBICJIa OCHOBHBIX (DU3NYECKHUX 3aKOHOB: 3aKOH BCEMHPHOT'O TATOTEHUS,
3aKkoH ['yka

BJIaJICHHE CrI0cO0aMH BBIMIOJHEHUS PacyeToB MPU HAXOXKJICHUM: CKOPOCTHU (cpenHei
CKOPOCTH), IYTH, BPEMEHH, CHUJIbl TSDKECTH, Beca Telsa, IUIOTHOCTH Teja, o0bema,
MAaccChl, CHJIbl YIIPYTOCTH, PAaBHOJAEHUCTBYIOLIEW ABYX CHJI, HAIPaBJIEHHBIX 110 OJHOMN
OpsIMOM B COOTBETCTBME C YCIIOBUSIMU TIOCTaBJIEHHOM 3aJauyd HAa OCHOBAaHUU
UCIIOJIb30BaHUS 3aKOHOB (PM3UKHU

YMEHHUE HaXOAUTh CBSA3b MEXKIY (PU3NUECKUMU BETUUYMHAMU: CUIIOHN TSHKECTH U MAacCOM
TeJa, CKOPOCTU CO BPEMEHEM M IyTeM, IUNIOTHOCTU TeJla ¢ €r0 Maccod U 00BEMOM,
CUJION TSDKECTU M BECOM Tella

yYMEHHUE NMepeBOUTh (hU3ndYecKue BeINYMHbI U3 HecrucTeMHbIX B CH 1 Hao0opoT
NOHVMAHHWE TNPHUHLUIIOB JEHCTBUS JMHAMOMETpA, BECOB, BCTPEYAIOIIMXCSA B
MOBCEIHEBHON JKM3HM, M CIOCOOOB oOecrieueHuss O€30MacHOCTH TpU  HUX
MCII0JIb30BaHUNU

YMEHHME HCIIONb30BaTh IOJTYYEHHbIE 3HAHUS, YMEHHUS U HABBIKM B IIOBCEIHEBHOM
KHU3HH, OBITY, OXpaHe OKPYKAIOLIEH CpeIbl.

JlaBJieHMe TBEPIbIX TeJl, dKMIAKOCTeH U ra3os (21 4)

Hasnenue. JlaBnenne tBepapix ten. J(aBnenne raza. OObICHEHHE NTaBIICHUS ra3a Ha OCHOBE
MOJIEKYJISIPHO-KUHETHUECKUX TIpecTaBienuii. [lepenaya qaBieHus ra3aMu v 5KUIKOCTSIME. 3aKOH
[Tackansa. Coobmarommue cocyibl. ATMochepHoe naBieHne. MeTobl n3MepeHnue aTMochepHoro

JaBJICHHA.

bapomerp, MmaHOMeTp, Hacoc. 3akoH Apxumena. YCJIOBHS IUIaBaHUSA Tell.

Bo3nyxomiaBanue.
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@ponmanvhvie 1abopamopHsle pabomol

8. OnpenenieHre BHITATKUBAIOMIEH CUIIbI, IEUCTBYIONICH HA TOTPYKEHHOE B KUIKOCTh TEJIO.
9. BrisicHeHue ycaoBul TU1aBaHus Tea B )KUIKOCTH.

IIpenmMeTHBIMHU pe3yJIbTATAMHU U3YUYEHUS TEMBI SIBIISIFOTCS:

IOHUMAaHHE U CIOCOOHOCTh OOBACHUTH (PU3NYECKHE ABICHUS: aTMOC(EPHOE 1aBIICHHUE,
JaBJICHUC )KHILKOCTeﬁ, ra3soB MW TBEPAbIX TCJI, IIJIAaBAHUC TCJI, BO3AYXOILJIaBaAHUC,
pAcIIONIOKEHHE YPOBHSI JKUJAKOCTH B COOOLIAIOIIMXCA COCYJaX, CYIIECTBOBAHUE
BO3AYIIHOM 0005109KK 3eMITI0, CIOCOOBI YMEHBIICHHUS M YBEIIMUCHUS 1aBJICHHUS;
YMEHHE HU3MEPSATh: aTMOC(EpHOE IaBJICHUE, JABICHUE KHUJIKOCTH HA JHO U CTEHKH
cocyna, cuity Apxumena;

BJIAJICHUE SKCIEPUMEHTAIbHBIMU METOJAaMHU HCCIEI0BaHMs 3aBUCHUMOCTH: CHJIbI
Apxumena oT 00beMa BBITECHEHHOH BOJIbI, YCIOBHUI IJIaBaHUS Tella B )KUJIKOCTU OT
JeMCTBUS CUIIBI TSDKECTH U CHIIBI ApXUME[a;

IOHUMaHHME CMbICJIa OCHOBHBIX (PU3MUECKUX 3aKOHOB M yMEHHUE NPUMEHATh UX Ha
npakTuke: 3akoH [lackans, 3akoH Apxumena;

NOHMMaHWe MPUHUUIOB JeWCTBUS OapoMeTpa-aHepouza, MaHOMETpa, Hacoca,
TU/IPABIMYECKOro Ipecca, ¢ KOTOPhIMU YEJIOBEK BCTPEYAETCS B IOBCEAHEBHON KU3HU
U c11oco00B obecredeHns: 6e30aCHOCTH IIPU UX UCIIOJIb30BaHUM;

BJIaJICHHE CIOCOOAMU BBIIIOJHEHHs pAacyeTOB JJIsi HAXOKICHUs JJaBJICHUs, J1aBJICHUE
JKUAKOCTU HAa IHO U CTCHKH COCYyaa, CHJIbL ApXI/IMeI[a B COOTBETCTBHE C ITOCTaBICHHOM
3aJ]aud Ha OCHOBAHMH MCIIOJIb30BAaHUS 3aKOHOB (PU3HKY;

YMEHHE HCIIOJIb30BaTh IOJIyYE€HHbIE 3HAHMS, YMEHHMS M HABBIKM B ITOBCEJHEBHOMN
YKU3HU, 9KOJIOTUH, OBITY, OXpaHe OKpY>KaoIlel Cpe/ibl, TEXHUKE 0€3011aCHOCTH.

PabGora u momHoCTh. JHeprus (16 4)

Mexannueckas pabora. MomHocTs. [lpocTeie MexaHu3mbl. MOMEHT cuibl. YcCIoBuUs
paBHOBeCHsl pbluara. «30JI0TO€ MpaBUIO» MexaHUKU. Buasl paBHoBecus. Koadduuument
nosiezHoro aerctBus (KIL). Dueprus. [lorenunanbHas u kuHetndeckas sueprus. [Ipespaiienue

DHEPIHUH.

@ponmanvHvie 1abopamopHvlie pabomol

10. BrisicHeHHe ycioBuUsl paBHOBECHS pblyara.
11. Onpenenenue KII/l npu nogbeme Tena no HAKIOHHOM MJIOCKOCTH.

HpeIlMeTHLIMI/I pe3yJdabTaTaMi U3YUYCHUA TEMBI ABJIAIOTCA:

NOHUMaHHE M CIIOCOOHOCTh OOBSCHATh (PU3MUECKUE SBICHHS: PAaBHOBECHE TeI
IIpEBpAILEHHE OJHOTO BUJA MEXAHUYECKOW SHEPTUH IPYTOM;

YMEHHE HM3MEPSTh: MEXaHMYECKYI0 pabOTy, MOIIHOCTb Teja, IJIEYO CHJIbI, MOMEHT
cuibl. KITJ[, moTeHnnanpHy0 U KHHETUYECKYIO HEPTHUIO;

BJIAJICHUE OHKCIEPUMEHTAIbHBIMM METOJAMHU HCCIEOBaHMUS IIPU  OIpeIeIeHUI
COOTHOILEHUS CHUJI U TIJIeY, JJI1 paBHOBECHS pblyara;

MOHMMAaHHE CMBICIAa OCHOBHOTO (PU3MUECKOr0 3aKOHA: 3aKOH COXPAHEHHUS SHEPTHUH;
MOHMMAaHNE MPUHIUIIOB JIEHCTBUS pblyara, 6J10Ka, HaKJIOHHOH MJIIOCKOCTH, C KOTOPBIMU
YeJIOBEK BCTpevaeTcs B TOBCEIHEBHOM KU3HU U CIIOCO00B o0ecnieueHns 0e301macHOCTH
IPU UX UCTIOJIb30BaHUH;
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e BJQJCHHEC CHOCOOAMHU BBIMIOJTHEHUS PACUYEeTOB I HAXOXKIACHHS: MEXaHWYECKOMN
paboThl, MOIIIHOCTH, yCIIOBUSI PAaBHOBECHS CHJI Ha phryare, MoMeHTta cuibl, KIIJI,
KMHETUYECKON U MOTEHIUAIBHON YHEPTHH;

® yYMCHHME HCIIOJIb30BaTh IOJYYEHHBIC 3HAHWS, YMEHUS M HABBIKM B ITOBCEIHEBHOM
YKU3HU, IKOJIOTUH, OBITY, OXpaHe OKPY>KAIOIIEH Cpe/Ibl, TEXHUKE 0€30IaCHOCTH.

8 kuace
(70 u, 2 u B HEIENIO)
TensioBble siBJIeHUA (25 4)

TenmoBoe aBmwxkenue. TemnoBoe paBHoBecue. Temneparypa. Buyrpennss sueprus. Pabora u

remtonepenaya. TeronpoBonnocts. Konsekuus. M3nyuenne. KonnuectBo temnoTsl. Y aenbHas
TEIUIOEMKOCTh. Pacuer KoiuyecTBa TEIUIOTHI MpPU TEIIOOOMEHE. 3aKOH COXpaHEHUs u
IIPEBPALICHNSI DHEPTUN B MEXaHUYECKUX U TEIUIOBBIX IIPOLECCaXx.
[InaBieHue 1 OTBEpEBaHUE KPUCTAIIMYECKHUX TeJl. Y IesIbHas TeII0Ta Iu1aBieHus. Mcnapenue u
koHAeHcauuu. Kunenue. BraxHocTe Bo3ayxa. VYaenbHas TemioTa HnapooOpa3oBaHUs U
KoHzeHcauuu. OOBsICHEHHE W3MEHEHUs arperaTHOro COCTOSHUSL BeIeCTBA Ha OCHOBE
MOJIEKYJISIPHO-KUHETUUECKUX IIPEICTABICHUNA. 3aKOH COXPAaHEHMsI DSHEPrUUM B  TEIUIOBBIX
nponeccax. [IpeobpazoBanue sHEpruy B TEMJIOBBIX MallIMHAX. [IBUraTeslb BHyTPEHHETO CrOPaHHUS.
[TapoBast Typ6una. KIIJl teroBoro nBurarens. DKOJIOIMYECKHE IMPOOJEMBbl HCIOIb30BAHUS
TEIUIOBBIX MAIIMH.

@poumanvhvle 1a6opamopHvle pabomol

1. CpaBHEHUE KOJINYECTB TEIJIOTHI IPH CMEIIMBAHUU BOJBI Pa3HON TEMIIEpaTypBbl.
2. U3mepenue yaenbHOM TeMI0eMKOCTH TBEPOTO Tea.
3. I3MepeHue BIaXXHOCTH BO3AyXa.

IIpeaMeTHBIMHM pe3yJIbTATAMM IIPU U3YYECHUH TEMBI SBIISFOTCS:

® [IOHMMAaHHUE U COCOOHOCTH OOBSICHITH PU3NUECKUE SABJICHUS: KOHBEKIINS, U3TyUEHHE,
TEIJIONPOBOAHOCTb, HM3MEHEHUE BHYTPCHHEH OJHEpPrUM Telna B pe3yJibTare
TeIUIonepeiau Wik paboThl BHEIIHUX CHJI, UCTIapeHHe (KOHAEHCAIUs) U TUIaBJIEHUE
(oTBepAeBaHNE) BEIIECTBA, OXJIAXIECHUE JKUIAKOCTH MPHU HCIAPEHUHU, KOHJEHCAIUs,
KHUIIEHUE, BBIIA/ICHUE POCHI;

® YMEHHME M3MEpATh: TEMIIEPATypy, KOJIMYECTBO TEILIOTHI, YIEIbHYIO TEIJIOEMKOCTh
BEILIECTBA, YACNbHYK TEIUIOTY IUIABJICHHsS BEUIECTBA, YyJACIbHAs  TEIUIOTY
napooOpa3zoBaHUs, BIXHOCTh BO3yXa;

e BJIAJCHUE  ODKCIEPUMEHTAIBHBIMU  METOJAMU  MCCIECIOBAaHUA  3aBUCUMOCTH
OTHOCHUTEJIBHOM BJIAKHOCTH BO3JyXa OT JABJIEHUS BOJISHOTO I1apa, COJEPkKAIIEToCs B
BO3JlyX€ IPHU JaHHOM TEeMIIepaType U [aBIEHUsA HACBILIEHHOIO BOJISHOIO Ilapa:
ONpeeNeHus yAeIbHON TEIUIOEMKOCTH BEIIECTBA;

® [IOHMMaHUE NPHUHIUIOB JACWCTBUS KOHJEHCAlMOHHOTO M BOJOCHOIO THUIPOMETPOB
NICUXPOMETpa, JIBUTATENs] BHYTPEHHEIrO CrOpaHus, MapoBOil TypOWHBI ¢ KOTOPBIMH
YeJIOBEK MOCTOSTHHO BCTPEUYAEeTCsl B MOBCEAHEBHON JKM3HH, U CIIOCOOOB OOecreueHus
0€30IMaCHOCTH MIPU UX UCTOIb30BAHUHY;

e [IOHMMAaHHUE CMBICJIA 3aKOHA COXPAaHEHHUs U IIPEBPALLECHUS YJHEPIUU B MEXAaHUUECKUX U
TEIJIOBBIX ITPOLIECCAX U YMEHUE IIPUMEHSTH €ro Ha IPaKTHKE;
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® OBJIaACHUC p33H006p33HBIMI/I croco0aMy BBIIOIHEHHS pacde€ToB I HAXOXIACHHA
YHGHBHOﬁ TCIIJIOCMKOCTH, KOJIMYCCTBA TCIIJIOTHI, HCOGXOI[I/IMOI‘ O UIs1 HarpC€BaHus TCJia
HUJIN BBIACIIAACMOI'O UM IIPU OXJIAXICHHHU, yneanofI TCIIJIOTEI CropaHus, y,HeHBHOfI
TCIIOTHI IIABJICHUS, BJIA)KHOCTU BO3AYyXa, yl[GJIBHOfI TCIIJIOThI Hap006pa30BaHH;1 u
KOHACHCAlUH, KH}_—[ TCIIJIOBOIr0  ABUTraTciisi B COOTBETCTBHMHM C  YCIOBUAMU
IMOCTaBJICHHOM 3aJaul Ha OCHOBAaHHH HMCIIOJIHL30BaHUS 3aKOHOB (1)I/I3I/IKI/I;

¢ YMCHHC HCIIOJIB30BaTh IMOJIYYCHHBIC 3HAHWA, YMCHHA W HABBIKU B MOBCEIHEBHOM
KHN3HH, OKOJIOI'Nu, 6I>ITy, OoXpaHe€ OKPY)KaI-OH_[eﬁ Cp€abl, TCXHUKE 0€30IaCHOCTH.

dieKkTpUYecKue siBjeHus (28 1)

OnexTpuzanus Ten. /[Ba pona sneKkTpUyYecKux 3apsnoB. B3anmmopencTBUe 3apsKEHHBIX Tell.
[IpoBOAHMKH, TUAIEKTPUKHA M TMOJYHPOBOJHUKH. DJIEKTPUYECKOE IOje. 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsna. [lemumMocTs 3nmeKkTpuueckoro 3apsna. JnekTpoH. CTpoeHHue aroma.
DneKTpuueckuil ToK. JIeHCTBUE ANEKTPUUYECKOro MOJsl Ha 3JEKTpUUECKue 3apsabl. VcTouHuKN
TOKa. OnekTtpuyeckas 1enb. Cuna Toka. DIEKTPUUYECKOE HAMpsHKEHUE. DIJIEKTPUUECKOe
conpotusiieHue. 3akon Oma juig yuacTka uend. [locnenoBarensHoe U napajieibHOE COeTUHEHNE
NpoBOJHUKOB. PaboTa W MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyns—IJlenia.
Kongencarop. IIpaBuna 6e3omacHoctu mpu paboTe ¢ AIeKTponpudopamu.

@poumanvhvle 1adopamopHvie pabomol

4. COopKa 3JeKTPUYECKOH LIEMTU U U3MEPEHUE CUJIbI TOKA B €€ PA3JIMYHBIX YUaCTKaX.
5. 3mepenne HanpspKeHNs Ha Pa3jIMYHbIX YYaCTKaX 3JIEKTPUYECKOW LEIIH.
6. PerynupoBaHue CUIIbl TOKA PEOCTATOM.

7. I/I3MepeHHe COIIPOTUBJICHHUA IIPOBOAHHKA IIPU ITOMOIIH aMIICPMCTpa U BOJIbTMETpPA.
8. I/I3MepeHHe MOIITHOCTH U pa6OTBI TOKa B BHGKTqueCKOﬁ JJaMIIC

IIpenmMeTHBIMHU pe3yJIbTATAMHU MIPU U3yUYECHUH TEMBI SIBISIOTCS:

® T[IOHUMAaHHE U CIIOCOOHOCTh OOBSACHATH (DM3MUYECKUE SIBICHUS: DJIEKTPU3ALUS T,
HarpeBaHue MPOBOJHUKOB AJICKTPHUECKUM TOKOM, DJIEKTPUYCCKUI TOK B METaJlIaX,
AIIEKTPUYECKUE SIBICHUS B TTO3UIIUU CTPOCHUS aTOMa, ACHCTBUSI SJIEKTPUUECKOTO TOKA

e yMEHHE WU3MEpITh CHIy OJEKTPUUECKOTO TOKa, »JJICKTPUUYECKOE HAIMpsKEHHE,
IEKTPUICCKUH 3apsiJl, HEKTPUIESCKOE COMMPOTHUBIICHUE;

® BJIAJICHUE YKCIICPUMEHTAILHBIMI METOJAMH HCCJICIOBAHUS 3aBHCHMOCTH CHIIBI TOKa
HA Y4acTKe ILIEeMHU OT AJIEKTPUYECKOTO HAMPSKEHUs, DIIEKTPUUYECKOTO COMPOTHUBICHUS
MIPOBOIHHKA OT €T0 JITMHBI, TUTOIIA ! TIONIEPEYHOr0 CCUCHHSI M MaTepHaa;

® T[IOHWMaHHWE CMBICIIA 3aKOHA COXPAHEHUS JJICKTPHUECKOTo 3apsiaa, 3akoHa Oma yis
ydacTka 1enu. 3akoHa Jxoyns-Jlenna;

e T[OHUMAaHHWE NPUHIHUIA JEHCTBUS DJIEKTPOCKONA, DIEKTPOMETPa, TadbBaHUYECKOTO
DIIEMEHTA, aKKyMYJIsATopa, OHApUKa, peocTaTa, KOHIEHCATOPa, TaMITbl HAKaTUBaHUS,
C KOTOPBIMH Y€JIOBEK CTAITKUBACTCS B IIOBCEAHEBHOM KU3HH, U CITOCOOOB 00CCTICUEHUS
0€30MacHOCTH MPH UX UCTOIb30BAHUM;

e BIAJICHHE PA3TUYHBIMU CHOCOOAMHU BBITIONHEHUSI PACUETOB JJISi HAXOXKICHUS CHUJIIBI
TOKa, HAINPSOIKCHHsI, COMPOTHBIICHUS TIPH TapaUICIbHOM W TIOCJEI0BATEIIBHOM
COCTMHEHUN TPOBOJAHHUKOB, YIEIBHOTO CONPOTHBICHUS pPa0OTHl W MOIIHOCTH
ANEKTPUYECKOTO TOKA, KOJIMYECTBA TEIIOTHI, BHIICISEMOTO MPOBOJHUKOM C TOKOM,
€MKOCTH KOHJIEHCaTopa, paboThl SIEKTPUYECKOrO MO KOHACHCATOpa, JHEPTUU
KOHJICHCATOPA;
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YMEHHUE HCIOJIb30BATh MOJYUYECHHbIC 3HAHUS, YMEHHUS W HaBBIKM B IOBCEIHEBHOMU
’KU3HU, SKOJIOTUH, OBITY, OXpaHe OKpY’Kalollel cpeibl, TEXHUKE Oe30MacHOCTH.

DJIeKTPOMATrHUTHBbIE siBJIeHud (5 4)

OmnbiT Opcrena. MarnutHoe mnosie. MarHuTHoe Tmosie HpsSMOro Toka. MarHutHoe moJie
Katyuku ¢ TokoM. [locTosiHHbIe MArHUTBI. MarHWTHOE MOJI€ MOCTOSIHHBIX MarHUTOB. MarHutTHoe
nosie 3emun. B3aumoperictBue MarouToB. JlelicTBME MarHUTHOTO IMOJIs Ha IPOBOJHUK C TOKOM.
DNIEKTPUYECKUI IBUTATEb.

Dpoumanvrvle 1a60pamopHvle padomsl

9. Mzy4eHue AIeKTPUIECKOTO IBUTATENSI IOCTOSTHHOTO TOKA
(Ha MoJIemH).

HpeIIMeTHbIMI/I pe3yJbTaTaMHi U3YUCHUA TCMBI SABJIAIOTCA:

MIOHHMAaHHE M CIIOCOOHOCTHL OOBICHSITH (bHSH‘ICCKI/Ie SABJICHHUA: HaMarHn4€HHOCTDb
JKEJIC3a U CTaJIu, B3aHMOH€ﬁCTBHC Mar"HuToOB, BBaI/IMO[lef/'ICTBI/Ie IMPOBOAHUKA C TOKOM U
MarHuTHOM CTPCJIKH, I[CﬁCTBPIG MAarduTHOTO I10JIA Ha ITIPOBOJHHUK C TOKOM;

BJIAICHUC DKCIICPUMCHTAJIbHBIMHU MCTOAAMH UCCIICA0OBAaHNA 3aBUCUMOCTH MAaIrHUTHOI'O
I[GI\/JICTBI/IH KaTylIKHU OT CHUJIbI TOKa B LCIIH;

YMCHHUC HCIIOJIB30BATh IIOJMYYCHHBIC 3HAHWA, YMCHHA W HABBIKU B HOBCGI[HCBHOﬁ
JKHN3HH, OKOJIOI'nu, 6BITy, OXpaHeC OprH(a}omeﬁ Cp€abl, TCXHUKC 0€30IaCHOCTH.

CgertoBble siBjeHud (12 v)

Hcrounuku csera. IlpsmonuneiiHoe pacnpocTpaHeHue cBeTa. Bunumoe nBUXKEHUE CBETHIL.
Ompaosicenue ceema. 3aKOH OTpakeHUs cBeTa. [lnockoe 3epkano. Ilpenomienue cBera. 3akoH
npenomiieHuss cBeta. JIunH3el. DokycHoe paccrossHMe JMH3BL. OnTHuYecKas CHiIa JIMH3BL
N3o06paxenus, naBaemble TMH30M. ['11a3 kak ontuyeckas cucreMa. OnTuueckue npruOopsl.

@ponmanvras 1abopamopHasn paboma

10. IMosy4eHne n300paKeHUsI PU TTOMOIIN JTHH3HI.

HpeIlMeTHLIMI/I pe3yJdabTaTaMi U3YUYCHUA TEMBI ABJIAIOTCA:

NOHUMaHHE U CHOCOOHOCTh OOBICHATH (PU3NYECKUE SBJICHUSA: MPSIMOJIMHEHHOE
pacnpocTpaHeHus cBeTa, 00pa30BaHME TEHU U MOJIYTEHU, OTPAKEHHUE U MPEIIOMIICHHE
CBETa;

YMEHHE U3MEepsATh (POKYCHOE PACCTOSHUE COOMpAroIIed JMH3bI, ONTUYECKYIO CUITY
JIMH3BI;

BIQJICHUE  OKCIIEPUMEHTAIBHBIMM  METOJAAMHU  MCCIENOBAaHUS  3aBHCHUMOCTH
M300paXeHUs OT PACIIOJIOKEHHUS JIaMITbl HA Pa3IMUHbIX PACCTOSHUAX OT JIMH3BL, yIia
OTpa)XCHHUs OT yIJIa IIaJIEHUs CBETa Ha 3€pKaJlo;

NOHUMaHHE CMBICIIa OCHOBHBIX (PU3MUECKMX 3aKOHOB W yMEHHE NMPUMEHSATh UX Ha
MpAaKTHUKE: 3aKOH OTPAKEHUS M MPEOMIIEHUS CBETa, 3aKOH MPSIMOJIMHEWHOTO
pacrpoCTpaHEHUS CBETA,

pas3nuyath (OKyc JHMH3BI, MHHUMBIH (OKyc U (OKYCHOE pacCTOSHUE JIMH3BI,
ONTUYECKYIO CHITY JTUH3bI U ONITUYECKYIO OCh JIMH3bI, COOUPAIOUIYIO U PACCENBAIOIIYIO
JIMH3BI, U300paKeHUs, JaBaeMble COOMPAIOLIEH U paccerBarOIei TUH30M;
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YMEHHE HCIOJIb30BaTh IOJIyYE€HHbIC 3HAHMs, YMEHHUS M HABBIKM B IIOBCEIHEBHOU
KHU3HH, YKOJIOTHH, OBITY, OXpaHe OKPY’KaloIIel Cpebl , TeXHUKE 0€30IacHOCTH.

9 kJacc

(102 4, 3 4 B HeEIIO)

3akoHbl B3anMoaelicTBUS U ABUKeHHsI TeJ (34 1)

MarepuanbHas Touka. Cucrema oTcyera.

[Tepememenue. CkopocTh NPSAMOJIMHEHHOTO PABHOMEPHOTO IBUKEHUSI.

[IpssMonnHeTHOE paBHOYCKOPEHHOE JBUKEHNUE: MTHOBEHHAsA CKOPOCTh, YCKOPEHHUE,
[IEPEMEILICHHUE.

['paduku 3aBUCMOCTH KHHEMATHYECKUX BEIMYUH OT BPEMEHU IIPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBH>KEHUU.

OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBH)KEHHUS. | eolleHTpruecKas U reJmoleHTpuIecKas
CUCTEMBI MUDA.

NuepumanbHas cucteMa otcueta. [lepBblii, BTOpoi U TpeTuii 3akoHbl HbroTOHA.

CBobonHoe nagenue. HeBecomocThb. 3akOH BCEMUPHOTO TATroTeHUs. [MIcKyccTBEHHbIE
CITyTHUKH 3eMJIN. |

Hmnynbc. 3akOH COXpaHeHUs: uMITyJibca. PeakTUBHOE ABUKEHUE.

@Dponmanvhele 1ab60pamopHvle pabomoi

1. ccnenoBanne paBHOYCKOPEHHOTO JIBUKEHUS 0€3 HaYaJIbHON CKOPOCTH.
2. VI3mepeHue yCKOpeHUs: CBOOOHOTO HaIeHHs.
IIpenmMeTHBIMHU pe3yJIbTATAMHU U3YUYEHUS TEMBI SIBIISIFOTCS:

NOHMMAHWE U CHOCOOHOCTh ONUCHIBATH U OOBICHATH (pu3uyeckue A6aAeHUA:
MOCTYTATEeNIbHOE IBUKEHHE (Ha3BaTh OTJIMYUTENIbHBIN IPU3HAK), CMEHA JTHS U HOUU Ha
3emiie, CBOOOAHOE TMaJEHUE TEJI. HEBECOMOCTb, JIBUKEHHE IO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO;

3HaHUE M CIIOCOOHOCTH JaBaTh ONpEACICHMs /ONUCAHUS (hu3uyecKkux ROHAMUN.
OTHOCHTEJIBHOCTD JABIKEHHUS (IEPEUHUCITHTD, B UEM TPOSIBIISIETCS ), TEOLIEHTPUYECKAs U
reJTMOLEHTPUYECKasi CUCTEMbl MHUpA; [MepBasi KOCMUYECKas CKOPOCTb|, peaKTUBHOE
JIBUKECHUE;, @pusuueckux Mmooenei: MaTepuaibHas TOYKA, CHCTEMa OTCYETA,
Quszuueckux eenuuun: nNepeMelICHUE, CKOPOCTh PaBHOMEPHOIO NPSIMOJIMHENMHOIO
NBW)KCHUS, MTHOBEHHass CKOPOCTh M  YCKOPEHHE TIPH PaBHOYCKOPEHHOM
OPSAMOJIMHEHHOM JBM)KEHUH, CKOPOCTh M ILIEHTPOCTPEMUTENILHOE YCKOPEHHE IpHU
PaBHOMEPHOM JIBM)KEHUH TeJa IO OKPYKHOCTH, UMITYJIhC;

NOHMMAHUE CMBICIA OCHO6HBIX (hu3uueckux 3aKkonog. nuHaMuKu HbroTOHA,
BCEMHPHOI'O TATOTEHMsI, COXPAHEHUS HUMIIYJIbCa, COXPAHEHHUsS DSHEPruH), yMEHUe
NPUMEHSTh WX Ha TIPAKTHKE | JUIS PeIICHUs y4eOHBIX 3a/1a4;

YMEHHE TPHUBOAHUTH NMPHUMEPHl T€XHHYECKHX YCTPOWCTB ¥ KUBBIX OPraHU3MOB, B
OCHOBE IepeMeIIeHHs] KOTOPBIX JIKHUT MPUHIMIT PEAKTUBHOTO JIBH)KEHUS. JHAHUE U
YMeHHe 00BbSICHATDH YCTPOMCTBO M JIEHCTBHE KOCMUYECKUX PAKET-HOCUTEIEH;
yMeHHe HMCHO0JIb30BaTh IOJyYCHHBIC 3HAHWS, YMECHUS W HABBIKH B TIOBCEIHEBHOU
XKHU3HH (OBIT, IKOJIOTHSI, OXpaHa 370POBbs, TEXHUKA OE30MaCHOCTH U JIp.);

YMEHHE HU3MEPATh MIHOBEHHYIO CKOpPOCTh M YCKOPEHHE INpPU PaBHOYCKOPEHHOM
NOPSAMOJIMHEHHOM JIBUKEHHH, IIEHTPOCTPEMHUTEIBHOE YCKOPEHUE NMPU PaBHOMEPHOM
JIB)KEHUH 110 OKPYKHOCTH.
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BuyTtpunpeamerHblii MoayJib «PellieHre KaueCTBEHHBIX H PacuyeTHbIX 3a1au» - 10 4.
Mexannueckoe Kojie6aHue U BOJHbI. 3BYK (17 1)

Konebarensnoe nsmxenue. Komebanusi rpyza Ha mnpyxkuHe. CBoOonmHble KoJeOaHUS.
Konebarenbnas cucrema. MasTHUK. AMIUTATYAQ, IEPUOJI, YaCTOTa KojieOaHui. [["apMoHUYecKre
KoJIeOaHus|.

[IpeBpamienrie SHepruM MpH KoOJEOATETbHOM [BIKEHUH. 3aTyxaloliue KoJeOaHuUs.
Breinyxnennsie konebanus. Peonanc.

Pacnpoctpanenue xonebanuii B ynpyrux cpenax. [lonepednsie u npo1oyibHbIe BOIHBI. [[n1Ha
BOJIHBI. CBSI3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIIPOCTPAHEHUS U

MepUOIOM (4aCTOTOM ).

3ByKOBbIe BOJHBL. CKOpOCTh 3ByKa. BbicoTa, TeMOp M I'pOMKOCTH 3ByKa. JX0. 3BYKOBOM
pesonanc. [MaTepdepennus 3Byka]

DpormanvHovle 1a60pamopHvle pabomul

3. HccnenoBanue 3aBUCUMOCTH nepuoaa U 4aCToThl CBO6OI[HBIX KoJIEOAHHMHM MasTHHKA OT
JJIMHBI €TI0 HUTH.

HpenMeTHLIMH pe3yJdabTaTaMi U3YUYCHUA TEMBI ABJIAIOTCA:

® [IOHMMaHHE W CIOCOOHOCTh ONHCHIBATh W OOBICHATH (huzuuecKue A61eHUsA.
KoJe0aHus HUTAHOTO (MATeMaTUYEeCKOro) M MPYKUHHOTO MAasTHUKOB, PE30HAHC
(B T. 4. 3BYKOBOH ), MEXaHWYECKHUE BOJIHBI, IJTHHA BOJHBI, OTPAKEHUE 3BYKA, 3XO0;

e 3HAHHE U CIOCOOHOCTb JaBaTh OIPENEICHUS (hu3uueckux noHAmuil. CBOOOJHBIE
KoneOaHusi, KojeOaTenbHass CHCTeMa, MaATHUK, 3aTyXalolue KoseOaHus,
BBIHY)KJICHHBIE KOJICOaHUs, 3BYK M YCIIOBHSI €r0 pPacHpOCTPAHEHUS; u3uueckux
éeuuun. aMIUINTYyAa, Tepuoj, YacToTra KoiebaHWil, COOCTBEHHass dYacToTa
KOJIeO0aTeIbHOW CHCTEMBI, BBICOTA, [TeMOp]|, TPOMKOCTh 3BYKa, CKOPOCTh 3BYKa;
duzuueckux mooeneii. [rapMOHHUECKHE KOeOaHus |, MaTeMaTHYECKUI MasTHUK;

e BIAJICHHE JKCIEPUMEHTAILHBIMH METOJAAMH HCCIEI0BaHUS 3aBHUCHMOCTH TEpUOJa
Kosie0aHu# Tpy3a Ha HUTH OT JJTUHBI HUTH.

BuyrpunpeamerHsblii Moayab «Pelienne Ka4eCTBEHHBIX M PACYETHBIX 3a1a4Y» - S 4.
DJIeKTPOMarHuTHOE moJie (22 u)

OaHOpOAHOE U HEOAHOPOJIHOE MAarHUTHOE TOJIE.

Hamnpagnenue Toka 1 HampaBieHue JIMHUN ero MarHuTHOro noJist. [IpaBusno OypaBuunka.

OO6Hapy>xeHrue MarHuTHOro moJs. [IpaBuio neBoi pyku.

Nunykuuss MarHuTHOTO ToJig. MarHuTHBIM 1oToK. OnbiTel Dapajnes. DaeKTpoMarHUuTHas
nHaykuus. Hanpasnenne naaykuuonHoro toka. IIpasuiio Jlenua. fIBnenne caMmOMHIyKIMH.

[lepemennbiii  Tok. I'eHeparop mnepemeHHoro Toka. IIpeoOpazoBanuss »sHepruu B
anektporeneparopax. Tpancopmatop. [lepenaua snekTpudeckoil SJHEPTHUH HA PACCTOSIHHE.

DIEeKTPOMarHuTHOE TIOJIe. DJIEKTPOMArHWTHbIE BOJHBL. CKOPOCTh PacHpOCTpaHEHUS
AIIEKTPOMATrHUTHBIX BOJIH. BIMsHNE 3JIEKTPOMarHUTHBIX U3JyUY€HU HA )KUBbIE OPTraHU3MBI.

KoneGarenbupiii  koHTYp. [lomydeHue oIeKTpOMarHUTHBIX — KoneOanwit. [IpuHIMATIBI
PaaUOCBSI3U U TEJIEBUICHUS.

[MaTepdepentius cBeta.] OneKTpoMarHuTHash TMpupoja cBeTa. lIpemomieHue cBera.
[Toxazarens npenomiuenus. Jucnepceus cBera. [{Beta Ten. [Cnekrporpad u ciekTpockomn.] Turmsl
ONTHUYECKUX CIEKTpoB. [CnekTpanpHbii aHanu3.| [lormomenne n uCmyckaHue CBeTa aTOMaMH.
IIpoucxoxaeHue TMHENYaTbIX CIIEKTPOB.
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@ponmanvhule 1a60pamopHvle padomol

4. V3y4yeHnue siBIEHUS 3JIEKTPOMAarHUTHON MHAYKLHH.

HpeIIMeTHbIMI/I pe3yJbTaTaMHi U3YUCHUA TEMBI SABJIAIOTCA:

® [IOHMMaHHE ¥  CIOCOOHOCTh  ONWCHIBATH U  OOBACHATH  qhuszuueckue
AeNeHus/npoyeccyl. SICKTPOMArHUTHAs MHIYKUUS, CAaMOMHIYKLUS, IPEIOMIICHUE
CBETa, IUCIIEPCUS CBETA, IIOTJIOLIEHUE U UCITyCKaHHE CBETa aTOMaMHU, BO3HUKHOBEHUE
JIMHENYATBIX CIIEKTPOB U3JIyYEHUS U MOIJIOILEHUS;

® yMEHHUE J1aBaTh ONpEJENCHUs / ONMUCAaHUE u3uuecKux nOHAmMUIL. MarHUTHOE II0JI€,
JUHUM MarHUTHOM HWHAYKLMH; OJHOPOJHOE M HEOJHOPOAHOE MArHUTHOE IIOJIE,
MarHUTHBIM IIOTOK, IMEPEMEHHBIM JJIEKTPUYECKUM TOK, 3JEKTPOMAarHUTHOE IIOJIE,
AIIEKTPOMArHUTHBIE BOJHBI, SJIEKTPOMAarHUTHBIE KOJICOAaHUs, PaJuOCBsI3b, BHIUMBII
CBET; (pu3uueckux euyun . MAarHUTHAasI UHAYKINS, UHIYKTUBHOCTb, [IEPUOJI, YAaCTOTA
Y aMIUINTY/1a 3JIEKTPOMAarHUTHBIX KOJIeOaHW, TOKa3aTeNN MIPEIOMIICHUS CBETA;

e 3HaHWe (HOPMYITUPOBOK, TIOHMMAHHWE CMBICIA W YMEHHE TPUMEHATH 3AKOH
npenomnenun céema u npaeuno Jlenya, keanmoewvix nocmynamoe bopa;

® 3HAaHME Ha3HAYEHUS, YCTPOICTBA U NPUHLIUIA JACUCTBUS MEXHUYECKUX YCMPOUCME:
JJIEKTPOMEXaHUYECKUH  MHIYKLUOHHBIM  TE€HEpaTop  INEPEMEHHOI0  TOKa,
TpaHnchopmaTop, KojedaTebHbI KOHTYP; AETEKTOP, CIEKTPOCKOII, CIIEKTporpad;

® [IOHUMaHHUE CYTH Memoda CheKmpaibHO20 AHAAU3A U €T0 BO3MOKHOCTEH.

BuyTpunpeaMerHbliii Moay b «Pemenne kauecTBeHHBIX M PaCUYeTHBIX 3aa4» - 6 4.
CtpoeHue aToMa U aTOMHOTO siipa (18 u)

PannoakTHBHOCTH KaK CBHIECTEIIHCTBO CIIOXKHOTO CTPOCHHS aTOMOB. Ajb(a-, 6eTa- u raMmma-
U3IIy4YEeHHUS.

Omneitel Pesepdopna. AnepHas monens aTroma.

PannoakTuBHBIE NTpeBpalieHus: aTOMHBIX saep. CoxpaHeHUe 3apsJ0BOr0 U MAaCCOBOI'O YUCEN

OKCrepUMEHTAIbHBIE METO/bI UCCIIEOBAHNS YaCTHII.

[IpoTOHHO-HENTPOHHAA MOJENb siApa. PU3NUECKUI CMBICI 3apsI0BOTO U MacCOBOT'O YHCEI.
N3ortonsl. [IpaBuna cMemenus 11 anbda- u 0era-pacmana

DHeprus CBA3M YacTull B siape. Jlenenue saaep ypaHa.

[lernass peakums. SaepHas sHepreTuka. IJKOJOTUYECKHE MPOoOJIeMbl pPabOTHl aTOMHBIX
AIEKTPOCTAHIIUM.

Hosumetpus. Ilepmon momypacnaga. 3akoH paJMOAKTUBHOTO pacmaga. BrusiHue
PaAMOAKTUBHBIX U3TyUYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Tepmosinepnas peakuus. Microunuku sHeprun CoJlHIIA U 3BE3I.

@poumanvhele 1a60pamopHvle padomol

5. Uzyuenue nenenus siapa aroma ypana 1o ¢potorpaduu TPEKOB.
6. M3y4eHune TpeKoB 3apsHKEHHBIX YACTHI] 0 TOTOBBIM (oTOrpadusM.

HpeI[MeTHLIMI/I pe3yJdabTaTaMi U3YUYCHUA TEMBI ABJIAIOTCA:

® TIOHUMaHWE U CIOCOOHOCTh ONHUCHIBATH U OOBIACHATH (U3UYECKHE SBIICHHUS:
PaANOaKTUBHOCTh, HOHU3UPYIOIINE U3TyUCHNS,

17



3HAaHHWE W CIIOCOOHOCTHh JaBaTh OMNPEACICHUS/OMUCAHUS (DU3UISCKUX TTOHSATHI:
paTuOaKTUBHOCTh, anb(da-, O6eTta- MU ramma-4acTUIbl; (PU3MUYECKUX MOJENEH: MOJACITH
CTpoeHHsl aTtoMoB, mpemioxeHHbie J[. Tomcomom u 3. Pesepdopmaom;nmpoToHHO-
HEUTpOHHAsT MOJIENb aTOMHOIO $pa, MOJIENb Ipolecca JIEJIEHUs -siApa aToMa ypaHa;
buznyecKuX BENMYMH: TMOIJIOIIEHHAs J03a W3Iy4YeHHs, Kod(h(UIMEHT KadyecTsa,
HKBHUBAJIEHTHAs /1032, IIEPUOJI [I0JIypacnaia;

YMEHHE TMPHUBOJIUTh TPUMEPHI U OOBSCHATH YCTPOHUCTBO W TMPUHIUN JEHCTBUS
TEXHUUYECKUX YCTPOUCTB U YCTAaHOBOK: cueTuHk I 'eifrepa, kamepa BuiibcoHa, my3bIpbKOBast
Kamepa, IAEPHBIN peakTOp Ha MEJIJICHHBIX HEUTPOHAX;

YMEHHE U3MEPATH: MOIIHOCTh JI03bI PAJIMOAKTUBHOTO H3ITYYCHHS OBITOBBIM JIO3UMETPOM;
3HaHUEe (HOPMYITHPOBOK, TOHUMAHHUE CMBICTIA 1 YMEHUE

MPUMEHSTh: 3aKOH COXPAaHEHHsS MacCOBOI'O YHCIA, 3aKOH COXpaHEHUs 3apsja, 3aKOH
PaIMOAKTUBHOIO pacmaja, MPaBUI0 CMEIICHHUS;

BIIQJICHUE HKCIIEPUMEHTAJIbHBIMU METOJAMH HCCIIEOBAaHUS B TMPOLECCE HU3YUYEHUs
3aBHCHUMOCTH MOIIHOCTH M3JIy4eHHsI IPOTYKTOB pacrajia paJoHa OT BpEMEHU;
MOHMMAaHUE CYTH YKCIIEPUMEHTAIbHBIX METOI0B UCCIIEIOBAHUS YACTHII;

YMEHHE HCMOJIb30BaTh MOJyUYEHHbIE 3HAHUS B MOBCEJHEBHOW KU3HH (OBIT, SKOJIOTHS,
OXpaHa OKpY Kalollei cpe/ibl, TeXHHKa 0€30MacCHOCTHU U JIp.).

BuytpunpeamerHblii MoayJib «PellieHue KaueCTBEHHBIX H PacYeTHBIX 32aM» - 5 4.

Ctpoenue u 3Boj01usA Beenennoii (6 1)

CocraB, cTpoenue u npoucxoxacHue ComTHEeUHONW CUCTEMBI.
bonpmme mraneTs COITHEYHON CHCTEMBI.

Marjbie Tejia COTHEYHOM CUCTEMBI.

Crtpoenue, uznydenue u Bosroins CoiHIa U 3BE3.
Crtpoenue u 3Bosorus BeeneHHoil.

IIpenmeTHBIMHU pe3yJibTaTaMU 00YUYEHMSI 110 JAHHOM TeMe SBJISIOTCA:

MMpEaACTaBJIICHHUE O COCTABE, CTPOCHUU, TPOUCXOKACHUN U BO3PACTC ConHeyHOH CHUCTCMBEI,

yMEHHE MPUMEHATH PU3UUECKIE 3aKOHBI A 00BsICHEHUS ABIKeHUs TutaHeT CollHeqHOoU
CHCTEMEI,

3HaTh, YTO CYLIECTBEHHBIMU [TapaMETPAMH, OTIUYAOIIUMU 3BE3/IbI OT IIIIAHET, SBIISIOTCA
UX MacChl U UCTOYHUKHU SHEPTUH (TEPMOSJEPHbIE peakliy B HeApax 3BE3 U
paJlMOaKTHUBHBIE B HeJlpax IJIaHEeT);

CpaBHUBATh (pU3HUECKUE U OPOUTANIbHBIE TApAMETPHI TJIAHET 3eMHOM I'PYIIIBI C
COOTBETCTBYIOIIMMHU MTapaMeTpaMH IJIaHET — TUTAaHTOB U HaXOAMTh B HUX 00Iee U
pa3INyHOE;

00BsACHATH CyTh 3¢ ¢dekra X.Jlomiepa; GpopMyanupoBath U 00BSICHATH CYTh 3aKOHA
3.Xab061a, 3HaTh, YTO ATOT 3aKOH SBUJICS IKCIIEPUMEHTAIBHBIM MOJITBEPKICHUEM
MOJIeNIM HecTaunoHapHOW Beenenno, oTKpeITol A.A.@pHuMaHOM.

HUTorosoe noBropenue (5 4)
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TEMATHYECKOE IINTAHUPOBAHUE C ONPEJAEJIEHUEM
OCHOBHBIX BUZ1IOB YYEBHOU JEATEJIBHOCTH

7 knacce (70 4, 2 4 B HeeII0)

OcHOBHOE coJiep>KaHHUE MO TeMaM

XapakTepucTHKa OCHOBHBIX BUJ0B
JIEATEIIbHOCTU yYEHUKaA

Pa3nen 1. Beenenue (4 4)

1.1. ®dusuka — Hayka o0 npupoje

®dusnka — Hayka o npupoje. Puznueckue
SIBJIGHUS, BEIIECTBO, TeJI0, MaTepus. Ousndeckue
cBoiicTBa Te1. OCHOBHbIE MeTO/AbI H3y4YeHHs
(pu3uku (HaOIOACHUS, OIBITHI), UX pa3JINUHUe.

Jemoncmpayuu. CxaTpiBaHUE [IAPHKA 110
xKeno0y, Kojie0aHus MasiTHUKA,
COIPHKACAIOIETOCS CO 3BYYAl[IM KAMEPTOHOM,
Harp€BaHue CIIUpaIn SJICKTPHUICCKUM TOKOM,
CBCUCHHUE HUTH AJICKTPHUUCCKOM JTAMITBI, TIOKA3
HaOOPOB TEJ U BEUIECTB

— OOBACHATH, ONUCHIBATH (PU3NIECKUE
ABJICHUS, OTJIMYATh (PU3NYECKUE SIBICHUS OT
XHUMUYECKHX;

— IPOBOJUTH HAOMIOACHUS (PU3UIECKUX
SBJICHUM, AaHAJIN3UPOBATH U
KJaccu(pUIUpPOBaTh UX, Pa3IMyaTh METO/IbI
u3ydeHus PU3uKu

1.2.®u3unveckue BejnunHbl. U3mepenne ¢pusnyeckux BejiMunH. TOYHOCTH U MOTPENIHOCTD

U3MepeHn i

[TonsaTue o pU3NIECKOIl BeTHIUHE.
MexnynapoaHas cucrema enxuHul. IIpocreiimue
nu3MepuTesbHble pudopsl. Llena nenenus
npubdopa. HaxoxxneHne norpemHocTa
H3MepeHHsl.

Jemoncmpayuu. VIsmeputenbHble TPHOOPHI:
JIMHEWKa, MEH3ypKa, N3MEPUTEIbHBIN IHIUHID,
TEPMOMETP, CEKYHIOMEP, BOIBTMETP U JIp.

Onwvimot. I3mepenue paccrosiuuil. 3mepenue
BPEMEHU MEKy yAapaMu IMyJbca

— W3MepsTh paccTosHUS, TPOMEKYTKH
BPEMEHH, TEMIIEPATYPY;

— 00pabarbIBaTh pe3yJIbTaThl U3MEPEHMUIL;
— ONPEAETSTH IIEHY JETCHUS [IKaJIbI
M3MEPUTEIBHOTO IWINH/IPA,

— Hay4YUThCS TOJIb30BATHCS H3MEPUTEITBHBIM
[WIMHAPOM, C €r0 TIOMOIIBIO OMPEEIIATh
00BEM KUJIKOCTH;

- IEPEBOINTH 3HAUCHUS (PU3HMUECKUX BEIUINH
B CH, onpenensTh NOrpeIHoCTb U3MEPEHHUS.
3anuchIBaTh pe3ysIbTaT U3MEPEHUS C YIeTOM
HOTPEIIHOCTH

1.3. «<OnpeneJienne HeHbI 1eJIeHUs] H3MePUTEIbHOTO0 nNpudopa». Jlaboparopnas padora Ne 1

JlaboparopHas padota Ne 1 «OmnpeneneHue 1eHbl
JeTICHHSI U3MEPHUTEITBHOTO TTPHOOpay.

—HaxoauTs 1ieny nenexus J1ro6oro
M3MEPUTENILHOTO Nprubopa, MpeACcTaBIsATh
pe3yabTaThl U3MEPEHUH B BUJIE TaOIUIL;
—AaHAJIN3UPOBATh PE3YJILTATHI 11O
OIIPEIEIICHUIO LICHBI JCIICHUS
U3MEPUTENIbHOTO Npudopa, 1es1aTh BHIBOIBI,
— paboTaTh B rpymnie

1.4. ®duzuka v TEXHUKA

19




CoBpeMeHHbIe JOCTIKEeHUS HayKu. Ponb ¢pusnku
Y YYEHBIX Hallel CTpaHbl B Pa3BUTHH
TEXHUYECKOTO nporpecca. Biusaue
TEXHOJOTUYECKUX MPOLIECCOB HA OKPY’KAIOIIYFO

cpeny.

Jemoncmpayuu. CoBpeMEHHbIE TEXHUYECKUE U
OBITOBBIE IPUOOPHI

— Bb1AenaTh OCHOBHBIE 3Talbl PA3BUTHS
¢bu3nyecKoil HayKy U Ha3bIBaTh HMEHA
BBIJAIOLIUXCS YUEHBIX;

— OIpEeNeNsITh MECTO (PU3UKU KaK HAYKHU,
JIeNIaTh BBIBOJIBI O Pa3BUTHH (PU3NUECKOM
HayKHU U €€ JOCTHKEHHUSIX;

— COCTaBJIATH IUIAH MIPE3EHTALUH

Paznen 2. [lepBoHayaibHble CBeJeHHs 0 CTPOEHNH BelecTBa (6 1)

2.1. Crpoenue Bemecta. MoJjieky/ibl. BpoyHoBckoe 1BHKeHHE

[IpeacraBnenus: o crpoeHuu BemiecTBa. OMbITHI,
MOJTBEPIKIAI0IIUE, YTO BCE BEILIECTBA COCTOST U3
OT/AEJbHBIX YacThll. MoJieKyJia - MeJibuaiias
yacTULa BeulecTBa. Pasmepsl MOJeKyII.

Jemoncmpayuu. Monenu MOJEKYJI BOJIBI U
KHCJIOPO/Ia, MOJIENTb XaOTHYECKOTO JIBHXKCHHS
MOJIEKYJI B rase, u3MeHeHne 00beMa TBEpI0TO
TeJla ¥ )KUJIKOCTH IPU HarpeBaHUHU

— OOBSCHSATH OIBITHI, MOATBEPKIAIOIINE
MOJIEKYJISIPHOE CTPOCHUE BEIIECTBA,
OpOYHOBCKOE JIBH)KEHUE;

— CXEMaTHUYeCKU U300pakaTh MOJIEKYJIbI
BOJIbI M KUCJIOPO/A;

— ONpEIENTh pa3Mep MajbIX Tel;

— CpaBHUBATHL pa3MepBL MOJIEKYII Pa3HbIX
BEIIECTB: BOJIbI, BO3yXa;

O0OBSICHATH: OCHOBHBIE CBOMCTBA MOJIEKYII,
dbuznueckue SBJICHHs Ha OCHOBE 3HaHUH O
CTPOCHHH BEIIECTBA

2.2. «<Onpenesenue pa3mepoB MaJbIx Te». JlabopaTopuas padora Ne 2

JladopaTopnasi padota Ne 2 «Onpenenenue
pa3sMepoB MaJbIX TEID».

—H/3MepATh pa3mMepsl MalbIX TEJI METOAOM
PSLIIOB, Pa3INYaTh CIIOCOOBI H3MEPEHUS
pa3MepoB MalbIX TEI;

—IIPEJICTABIATh PE3YIbTaThl U3MEPEHUH B
BU/JIE TaOIHII,

— BBINOJIHATH MCCIIEI0BATENbCKUN
HKCHIEPUMEHT TI0 OTIPEICIIEHUIO Pa3MEPOB
MaJIbIX TeJl, JIeN1aTh BHIBOJIBI;

— paboTaThb B rpyIie

2.3. Teny1oBO€E ABUKEHHE ATOMOB U MOJIERYJI

duddy3usa B KUAKOCTAX, razax U TBepAbIX
Tesaax. CBsa3b ckopocT 1upy3un u
TeMIIepaTyphbl TeJa.

Hemoncmpayuu. [{uddysus B KUIKOCTIX U
razax. Mozenu cTpoeHHs KPUCTAJUTHNIECKHUX Te,
00pa3ibl KPUCTAIUIMYECKUX TEJ.

Onvimol. BelpaluBaHyue KpUCTaIOB
MIOBapEeHHOM COMNH

— OOBscHATH saBineHHe TMPPy3un u
3aBHCUMOCTBH CKOPOCTH €€ TIPOTEKaHUs OT
TeMIepaTypbl Tena;

— MPUBOAUTH IpUMEpPHI AU Dy3uu B
OKpY>KaloleM MUPE;

— HaOII01aTh MpOIecC 00pa30BaHUS
KPHUCTAJIOB,;

— aHAJIM3UPOBATH PE3YJIBTATHI OTIBITOB IO
JBWDKEHUIO U TG Py3UH, TPOBOAUTH
HCCIIEI0BATENbCKYIO paboTy 1O
BBIPAIIMBAHUIO KPUCTAJIJIOB, JIENATh BHIBOIbI

2.4. BzaumojgelicTBie YacTUILl BelllecTBAa
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DU3NYECKUI CMBICI B3aUMOJEHCTBUSA MOJIEKYIL.
CymiecTBOBaHHE CUJI B3AMMHOT'O PUTSKEHUS U
OTTAJIKMUBAHUsI MOJIEKYJI. SIBIICHME CMauyuBaHUs U
HE CMayuBaHUs TeJl.

,ZZeMOHcmpab;uu. PaznameiBanne XpYIOKOro T€jia u
COCIMHECHUEC €TI0 ‘IaCTeﬁ, CKaTUC 1 BBIIIPAMIICHUC
yopyro 1ejia, CUCIICHUEC TBEPAbIX TCJI, HE
CMauYMBaHHUEC NITUYLECTO IICpa.

Onvtmpt. OOHApYKCHHUE TEHCTBUS CHIT
MOJIEKYJIIPHOTO PUTSDKSHUS

— HpOBOIII/ITB n O6I>5ICH}ITB OIIBITHI 11O
00HapyKEHUIO CHJI B3aMHOT'O IPUTSKEHUS U
OTTAJIKUBAHUA MOJICKYJI;

— OOBSCHATD OMBITHl CMAUUBAHUS U HE
CMadyuBaHUA TCI,

— Ha0I01aTh U UCCIIEA0BATh SIBIICHUE
CMadyuMBaHHUA U HCCMAaUYHWBaHUA TCII, O6’b5ICHSITL
JIAaHHBIE SIBJICHUSI HA OCHOBE 3HAHUU O
B3aMMO/ICVCTBUH MOJIEKYII,

— NPOBOAUTH SKCIIEPUMEHT 110
00Hapy’KEHUIO NEHCTBHSI CHJI MOJICKYJISIPHOTO
MIPUTSKEHUS, AEJIaTh BHIBOJBI

2.5. AFpeFaTHbIe COCTOAHMA BelieCTrBa. CaoiicTBa ra3os, JKHAKOCTel 1 TBEPABIX TeEJI

ArperartHblie cocTostHHS BemecTBa. OCOOCHHOCTH
TpeX arperatHpIXx cocTossHu. OOBsCHEHHE
CBOWCTB I'a30B, )KUJIKOCTEN U TBEPIBIX TEN HA
OCHOBE MOJIEKYJISIPHOTO CTPOEHHUSI.

Jemoncmpayuu. CoxpaHeHue KUIKOCTbIO
o0beMa, 3aMoIHEHHE Fa30M BCETO
MIPEOCTABIEHHOTO €My 00beMa, COXpaHEHUE
TBEPABIM TeIOM (POPMBI

— Jloka3pIBaTh HAIMYKE PA3ITUYMS B
MOJIEKYJIIPHOM CTPOSCHHUH TBEPIBIX TEJI,
JKUJIKOCTEH U Ta30B;

—IIPUBOJIUTH TPUMEPHI MPAKTUUECKOTO
HCIIOIB30BAHMS CBOMCTB BEIIIECTB B
Pa3IMYHBIX arperaTHbIX COCTOSHUSX.

— BBITIOTHATE UCCIICOBATEIIHLCKUH
SKCIEPUMEHT M0 U3MEHEHUIO arperaTHoro
COCTOSIHHS BOJIbl, AHAIIM3UPOBATH €TI0 U
JIENaTh BBIBOJIBI

2.6. IlepBoHavanbHbIE CBeeHNs 0 CTPOeHNH BelecTBa. KonTposabsnas pagora Nel

KonTponbnas pabora no teme «IlepBoHavanbHble
CBEJICHUS O CTPOCHUU BEIIECTBA»

— HpI/IMCHHTB 3HAaHUA K pCIICHUTIO 3aa4.

Pasnen 3.B3anmopeiictBue Tes (23 4)

3.1. Mexanuyeckoe ABU:KeHHe. PaBHOMepHOe 1 HepaBHOMEPHOeE IBHKeHH e

Mexannyeckoe ABHKEHUEe — CaMblid IPOCTON
BUJ ABIKEHUA. TpaekTtopus IBUKEHUS Tena,
nyThb. OcHOBHBIE enuHuUILEl TyTH B CU.
PaBHOMEpHOE 1 HEpaBHOMEPHOE JBUKEHHE.
OTHOCHTEIBHOCTD IBH/KCHHS.

Jemoncmpayuu. PaBHOMEpHOE U
HEpaBHOMEPHOE JIBUKEHHUE IIApUKa MO KeJ00Yy.
OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHMUS, C
MCTOJIb30BAaHUEM 3aBOJHOTO AaBTOMOOMIIS.
W3yyeHnue TpaeKTOPUH IBUKEHUS MeJia o JJOCKe,
JBUKEHME LIapUKa 10 TOPU30HTAIBHOM OIOpE.

— OmnpenensTh TPACKTOPHUIO JIBMXKEHUS TeJa.
Jloka3bIBaTh OTHOCUTEIHHOCTD TBHYKCHUS
Tena;

— TMIEPEBOINTH OCHOBHYIO €IMHHILY ITyTH B
KM, MM, CM, JIM;

— pa3nauyaTh paBHOMEPHOE U
HEpaBHOMEPHOE JIBUKEHUE;

— OIPEAETATH TEJI0 OTHOCUTENIFHO, KOTOPOTO
MIPOUCXOIUT JIBH)KEHUE,

— WCTOJIB30BATh MEKIPEIMETHBIC CBSI3U
¢u3uku, reorpaduu, MaTEeMaTUKU:

— MPOBOJIUTH IKCIIEPUMEHT IO U3YUIECHUIO
MEXaHUYECKOTO JIBM)KEHUS, CPABHUBATH
OTIBITHBIC JTAHHBIE, IeTaTh BHIBOIBIL.

3.2. CkopocTh.

CxopocTh pPABHOMEPHOI0 M1 HEPABHOMEPHOI'0
ABM2KeHMsl. BEeKTOpHBIE U CKalsIpHbIE
(dbuznveckre BenTudnHbl. EquHUIE H3MepeHus

— PaccuuTsiBaTh CKOPOCTH TE€MA MPH
PAaBHOMEPHOM U CPEIHIOI0 CKOPOCTH IIPH
HEPaBHOMEPHOM JIBH)KECHHH;
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ckopoctu. OnpeerneHne CKOpOCTH, BBIBOJ
dbopmyn. Permenue 3amad.

Jemoncmpayuu. JIBrxeHne 3aBOTHOTO
ABTOMOOWJIS TTO TOPU3OHTATLHOM MTOBEPXHOCTH.

Onvimot. VI3mepeHue CKOpocTd paBHOMEPHOTO
JBKEHUS BO3AYIITHOTO My3bIpbKa B TPYOKE €
BOJIOU

— BBIpa)kaTh CKOPOCTh B KM/4, M/C;

— aHAM3UPOBATH TAOJIHUIIBI CKOPOCTEHH;
— OTIPENIENATh CPEIHIOI CKOPOCTh
JIBM)KCHUS 3aBOJTHOTO aBTOMOOWIIS,
rpaduyecku n300paxxaTb CKOPOCTH,
OIKCHIBATH PABHOMEPHOE JIBUKCHUE.
—IIPUMEHATH 3HaHUA U3 Kypca reorpadum,
MaTeMaTHKU

3.3. Pacuer myTH U BpeMeHH JIBHKEHUSI

Onpenenenue myTH, NPOKUIEHHOTO TEJIOM IIPH
PaBHOMEPHOM JIBHYKEHUH 110 (JOPMYJIC U C
nomoInpio rpadukoB. Haxoxaenue BpemeHn
nBIKeHuA Ten. Perrenue 3amad.

Jlemoncmpayuu. JIBUXKeHUE 3aBOTHOTO
aBTOMOOWIIA

— IlpencraBiaarh pe3yabTaThl U3MEPEHUN U
BBIYMCJICHUH B BHJIC TaOIUI] ¥ TPaHKOB;

— ONPEACIIATh MyTh, IPONUICHHBIN 3a TaHHBII
MIPOMEKYTOK BPEMEHHU, CKOPOCTh TeJIa O
rpaduKy 3aBUCUMOCTH ITyTH PaBHOMEPHOTO
JBHKCHHS OT BPEMEHH;, OPOPMITSITH
pacyeTHBIC 3a/1aUn

3.4. Uuepuus

SIBJieHUe HHEPIUN.

[IposiBiicHUE SBJICHUS HHEPIIUU B OBITY U
TexHuke. Pelienue 3agay.

Jlemoncmpayuu. JIBUXKEHUE TEICKKU 1O
TJIaJIKOM MOBEPXHOCTH U YCHITAHHON MECKOM.
HacaxxuBanue MoOJ0TKa HA PYKOATKY

— HaxonuTh cBsI3b MEX 1y B3aUMOCHCTBUEM
TE€J U CKOPOCTBIO UX JIBUKCHMUS;

— IPUBOAUTH PUMEPHI IPOSIBICHUS
SIBJICHUSI UHEPLIUU B OBITY; OOBACHATH
SBJICHHE UHEPLHH;

— MPOBOJUTH MCCIIEN0BATENbCKUI
HKCHEPUMEHT 110 U3YUEHUIO SIBJICHUS
UHEPLNY;

—AaHAJIM3HUPOBATh €r0 U JIEIaTh BHIBObBI

3.5. Bzaumopaeiicreue Tel

N3meHeHne CKOpOCTH TeJ MPU B3aUMOJACHCTBUU.

Hemoncmpayuu. Vizmenenne CKOpoCcTH
JBUKEHUS TENIEKEK B PE3yIbTaTe
B3aUMOJICUCTBUS. J[BUKEHUE IIaprKa MO
HaKJIOHHOMY JKeJI00Y U yJIapsIFoIIeMycsi O TaKoi
K€ HETOIBMXKHBIN MIAPHUK

— OnuceIBaTh SBJICHUE B3aHMOI[€fICTBHﬂ TCII,
— HPUBOAUTH IIPUMCPbI B3aI/IMO,Z[CI>'ICTBI/IH
TCJI, MPUBOJIAIICTO K UBMCHCHNIO CKOPOCTH,
— OOBSICHSATH OIBITHI ITO B3aI/IMO,Z[eI>'ICTBI/IIO
TCJI U A€JIaTh BbIBOBI

3.6. Macca tes1a. Enmnunsl Mmacesl. U3MepeHne Mmacchbl Tesla Ha Becax

Macca. Macca — MCpa UHCPTHOCTH TCJIA.

NHepTHOCTH — CBOMCTBO Tena. EqUHUIBI MacChl.

[lepeBoa ocHoBHOM equHuIbl Maccsl B CU B T, T,
mr. OnpenienieHue MacChl Tella B pe3yibTaTe ero
B3aUMOJICHCTBUS C APYTrUMU TesiaMu. BrisicHeHue
YCJIOBHUI paBHOBECHS yU€OHBIX BECOB.

Jemoncmpayuu. I'upy pa3inuHONl MacCCHI.
MoHneTsI pa3nuyHOTO J0cTOMHCTBA. CpaBHEHHE
MACCBI T€JI [10 U3MEHEHUIO UX CKOPOCTH IIPHU
B3aUMOJEUCTBHUU. Pa3InuHbIe BUALI BECOB.

— YcTaHaBiIMBaTh 3aBUCUMOCTh U3MEHEHHE
CKOPOCTH JIBIKEHHS Tella OT €T0 MacCHhI;

— MEPEeBOIUTh OCHOBHYIO €IMHHILY MAaCChl B
T, T, MT;

— paboTaTh ¢ TEKCTOM Y4eOHHKA, BBIIEIATh
IJIaBHOE, CUCTEMaTU3UpOBaTh U 0000111aTh,
MIOJTyYeHHbIE CBEICHUS O Macce Tena;
—pa3jandyarb HHCPUHUIO U HHEPTHOCTH TECJIa
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B3pemmBanne MOHETOK HaA ACMOHCTpPAalMOHHBIX
BEcax

3.7. «I3MepeHne Macchl TeJla HA PbIYaKHBIX Becax». JIaGopaTopHas padora Ne 3

JladopaTopnasi padota Ne 3 «VI3mepeHne Macchl
TeJla Ha PhIYaKHBIX BECAX).

— B3BemmBaTh Te10 HAa y4eOHBIX BECax U €
UX TIOMOIIBIO ONPEAETATH MAacCy TeNa;

— T0JIb30BaThCS pa3HOBECAMU;

— IPUMEHSTH U BHIpaOaTHIBATh
NPAaKTUYECKHE HAaBBIKU PaOOTHI ¢ MPUOOpaMHu;
—paboTath B rpymie

3.8. ILtoTHOoCcTH BemecTBa «M3Mepenne 00béma Tesa» Jlaboparopuas padora Ned

IInoTHOCTE BemiecTBa. OU3NYESCKHUI CMEBICI
IUIOTHOCTH BemecTBa. EMWHUIIBI IIIOTHOCTH.
Amnanu3 Tabaun yueOnuka. M3menenue
IUIOTHOCTH OJIHOT'O M TOT'O K€ BEIeCTBa B
3aBUCUMOCTH OT €r0 arperaTHOro COCTOSIHHUS.

ﬂemoucmpauuu. CpaBHCHI/IC Macce T,
UMCIOININX OAMHAKOBBIC 00BEMBI. Kunkoctu
O,HHHaKOBOﬁ MacCChbl MOT'Y UMCTb paSHLII‘/'I 00BeM

JlaboparopHas padota Ne 4 «M3mepenue o0bema
Tena

— OmnpenensiTe MIOTHOCTH BEILIECTBA;

— aHAJIM3UPOBATh TAOJUYHBIC TAHHBIC;

— NepeBOAUTE 3HAYEHHE TIIOTHOCTH U3 KI/M°
B r/cM®:

— NPUMEHSTH 3HAHUS U3 Kypca
MIPUPOIOBEACHUS, MATEMATUKH, OUOJIOTHH
— M3mepats 00beM Tela ¢ MOMOILBIO
HU3MEPHUTEIIBHOTO IUJINHIPA;

— aHAJIM3UPOBATh PE3yJIbTAThl U3MEPEHUHN U
BBIYMCIICHHH, JI€]IaTh BHIBOIbI;

— COCTaBJIAThH TAOJIMIIEL;

— paboTaTh B rpyIie

3.9. «M3MepeHue MUIOTHOCTH TBepAOro Tena» Jlaboparopnas padora Ne 5

OnpeneneHHe IUIOTHOCTH TBEPAOTO U )KUAKOI'O
TCJIa C IOMOLIBIO BECOB U UBMCPUTCIIBHOT'O
HUJInHApAa.

JIaGopatopHas pabota Ne 5
«/I3MepeHne mI0THOCTH TBEPIOTO TeIay

— U3MEPSATH IIOTHOCTh TBEPJOTO TeJla U
KHUIKOCTHU C ITIOMOIIIBKO BECOB U
MU3MEPUTENIBHOTO LIUIIMHIPA;

— aHAJIM3UPOBATh PE3YyJIbTAThl U3MEPEHUN U
BBIUMCJICHHH, A€JaTh BBEIBOJIBI,

— COCTaBJISAThH TAOJIMIIEL;

— paboTaTh B TpyIie

3.10.Pacyer maccnl M 00beMa TeJIA MO €ro MmJI0TH

oCcTHn

Omnpenenenre Macchl Tella o ero o0bemy u
wioTHocTH. Onpenenenue oobema Tena. Pemenue
3amad.

Jemoncmpayuu. I3mepenune oobema
JIEPEBSIHHOTO OpycKa

— OmnpenensaTe Maccy Tea 1o ero 00bemMy u
MJIOTHOCTH;

— 3aMUCBIBATh (DOPMYIIBI AJIS1 HAXO0XKICHUS
MAacchl TeNa, ero 00bemMa U MIOTHOCTU
BEIIIECTB;

— paboTaTh ¢ TAaOIUYHBIMU TaHHBIMH.

3.11. Mexanunueckoe asu:kenue. Macca. [1iiorno

CTh BelieCTBa.

Pertenne 3agau mo reMam: «MexaHUUYECKOE
IBIDKeHHE», «Maccay. «IInoTHOCTE BemecTBay

— Hcnonb3oBaTte  3HaHUA U3 Kypca
MaTeMaTUKUd W (PU3UKU MPU pacueTe Macchl
TeJa, ero INIOTHOCTH WM 00beMa;

— QHAJIM3UPOBATh PE3YJIbTATHI, MOJYyYECHHbIE
IIPU PELICHUH 3a/1a4.

3.12. Mexanunudeckoe asu:kenue. Macca. [1iiorno

cTh BemiecTBa. KonTposbHasi padora Ne2
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KonTponbHas padbota mo Temam: «MexaHUYecKoe
IBIDKeHHE», «Maccay, «I[ImoTHOCTE BemecTBay

IIpuMeHATh 3HaHUS K PELICHUIO 3a/1a4.

3.13. Cuja

N3menenue ckopocTu Tea npu JeHCTBUM HA HETO
npyrux ten. Cujia — nNpu4nHa U3MeHeHUs!
CKOpOCTH ABH:KeHUA. CHjia — BeKTOpPHAas
¢usnueckas BeauyuHa. 'paguyeckoe
u3o0pakenue cuibl. Cuiia mepa
B3aMMOJAEHCTBUSA TeJl.

Hemoncmpayuu. BzanmoericTBue mapoB npu
cToJikHOBeHUU. CxaTue ynpyroro teja.
[IpuTskeHrne MarHUTOM CTaIbHOIO TeJa

— I'paduuecku, B Macitadbe n300paxkathb
CHJIY ¥l TOUKY €€ IPUIIOKCHHS;

— OTIPENIENATh 3aBUCUMOCTDh U3MEHEHUS
CKOPOCTH TeJla OT IPHIJIOKCHHOW CHIIBI;

— AHAJIM3UPOBATH OIBITHI IO CTOJIKHOBCHUIO
IIapOB, CKATHIO YIIPYTOTO TeJa U JIeNaTh
BBIBOJBbI.

3.14. SIBaenme tarorenus. Cuiaa rskecru. Cuiia

THKECCTH HA APYI'UX IVIaHETax

Cuna tskectu. Hanmuume tsroreHus Mexy
BCEMH TeJIaMU. 3aBUCUMOCTb CHJIBI TSKECTH OT
Maccel. HanpaBnenue cuiiel TskectH. CBoOOIHOE
najaenue ten. Cuia TSHKECTH Ha IPYTHX IUIaHeTax.

Jlemoncmpayuu. JIBvkeHue Tenna, OpoIeHHOro
ropu30HTANLHO. [lafieHre CTaIbHOTO MIApUKa B
cocyn ¢ meckoMm. [lanenue mapuka,
IIOJIBEIICHHOI0 HAa HUTH. CBOOOHOE MaJCHHE TSI
B TpyOKke HrroToHa

— IIpuBoaANTH PUMEPHI TPOSIBICHUS
TATOTEHUS B OKPY’KAIOIIEM MHpeE.

— HaxonuTp TOUKy NpUIIOKEHUS 1
YKa3bIBaTh HAaIpPaBJIEHUE CUIIbI TSKECTH.
— pa3In4aTh U3MEHEHUE CUJIBI TSDKECTH OT
yaJIEHHOCTU IOBEPXHOCTH 3eMiiu; Briaensath
O0COOEHHOCTH IJIAHET 3€MHOW I'PyNIIbl U
IUTAaHET-TUTaHTOB (pa3uyue u ooue
CBOICTBA);

— CaMOCTOATENIbHO PaboTaTh C TEKCTOM,
CHUCTEMAaTU3UPOBATh U 0000IIATh 3HAHUS O
SBJICHUM TATOTEHUS U JIEJIaTh BHIBOJIBI.

3.15. Cuna ynpyroctu. 3akon I'yka

BosnukHOBeHMe cuitbl ynpyroctu. Ilpupona cuiiet
ynpyroct. ONBITHBIE OATBEPKACHUS
CYILIECTBOBAHMS CHJIBI YIIPYTOCTH.
®opmynpoBka 3akoHa ['yka. Touka npuiioxeHus
CWJIBI YIIPYTOCTH U HAIlpaBJIEHUE €€ IeUCTBUS.

Hemoncmpayuu. Bunpl negopmanuu.
N3mepenue cuipl 1o nedopManiuy npyKUHbI

Onvimui. ViccnenoBanue 3aBUCUMOCTH
YIUTMHEHUS CTAIbHOM MPY>KUHBI OT MPUII0KEHHOM
CHJIBI

— OT1auyarte CUILy YIPYrocTy OT CUJIBI
TSKECTH;

— rpaduuecku n300paxarb CUIy yIpyTrOCTH,
MIOKa3bIBaTh TOUKY NPUIIOKEHUS U
HaIpPAaBJICHUE €€ NECHCTBUS;

— OOBSCHATH NPUYMHBI BO3HUKHOBEHHUS
CHUJIBI YIIPYTOCTH;

— IPUBOAUTH MPUMEPHI BUAOB AedhopMaliii,
BCTpeyarouecs B ObITY, 1€JIaTh BHIBOABI

3.16. Bec Tesia. EnnHuubl cuibl. CBA3b MeKIY CUJION TAXKECTH H MACCOH TeJia

Bec Tesa. Bec Tena — BekTopHas pusnueckas
BemunHa. OTINYHE Beca Tena OT CUIBI TSHKECTH.
Touka MpuiIoKEHUs BEca Tela U HaIlpaBJICHUE €
nevicrBuda. Enuanna cumnsl. @opmyna st
ONPEACIICHUS CUIIBI TSYKECTH U BEca TeJa.
Pemenne 3amaqa

— I'paduuecku nzobpaxars Bec Tena u
TOYKY €T0 TPHUIIOKEHUS;

— paccUMTHIBaTh CUITY TSKECTH U Beca Tela;
— HaxOJIUTh CBS3b MEXIY CHIION TSDKECTH U
Maccoil Tena;
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— OIpCACIATh CUITY TSAKECTU 1O HU3BECTHOM
Macce Te€ja, MacCy Teja 110 SaﬂaHHOﬁ cujie

TAXKCCTHU

3.17. Aunamometp. «I'pagyupoBanue npyKuHbl
JlaGopaTopnas pa6ora Ne 6

H U3MEPEHUE CUJT JTUHAMOMETPOM».

N3yueHune ycTpoiicTBa JTMHaAMOMETpa.
dopMupOBaHUE HABBIKOB U3MEPEHUS CHJI C
MOMOIIIBI0 AuHaMoMeTpa. JlabopaTopHas pabora
Ne 6 «I'pamynpoBaHue PY>KUHBI K U3MEPECHUE
CHJI IMHAMOMETPOM.

Hemoncmpayuu. JJnnaMOMETpBI Pa3JIMYHBIX
TUINOB. MI3MepeHne MyCKyJIbHON CUIIBI.

— I'pagynpoBars NpyKHHY;

— MOJIy4aTh KAy C 3aJJaHHOU 1IEHOMN
JIEJICHNUS;

— U3MEPATH CUILy C IOMOIIBIO CUIIOMEPA,
MEIUIUHCKOTO JUHAMOMETPA;

— pas3jimdaTth BEC 4Y€jia U €ro Maccy,
NpEACTaBJIATh PC3YyJIbTAThI B BU/IC T216JII/II_I;

— paboTaTh B rpyIiIe.

3.18. Cio:xeHue ABYX CHJI, HATIPABJIEHHBIX 0 0]

HOM npsimoii. PaBHoxeiicTByomas AByX CHJI

PaBnogeiictByromas cui. Cio:keHue IByX CHJI,
HANPABJECHHBIX N0 0AHOM npsiMoii. CJi0keHue
ABYX CHJI, HATIPABJICHHBIX 10 OAHOM NPAMOIi B
pa3Hble cTOPOHbI. ['paduueckoe nzobpaxeHue
PaBHOJEHCTBYIOLIEH ABYX CHII. Pemenue 3anay.

Onvimul. Ci0XeHHUE CUJI, HAIIPABJIEHHBIX BIOJIb
OJIHO¥ npsiMoii. MI3MepeHHe CHil B3auMOICHCTBHS
JBYX TeJ

— DKCHEpUMEHTAIIBHO HAXOIUTh
PaBHOCHCTBYIOIIYIO JIBYX CHI;

— aHaJM3UPOBATH PE3YJIbTATHI OIBITOB 110
HAXOXKJICHUIO PaBHOICHUCTBYIOLICH CHII U
JIeJIaTh BBIBO/IBI,

— PacCYMTHIBATH PABHOICHCTBYIOLIYIO JABYX
CHII

3.19.Cuna TpeHus.

Cuna Tpenusi. I3mepeHue Cuiibl TpeHUs
CKOJIB)XKCHU . CpaBHCHI/Ie CHJIBI TPCHUSA
CKOJIbXKEHUS C CUJION TPEHUS KaUYEHUS.
CpaBHeHHE CHIIBI TPEHUSI ¢ BeCOM Tena. TpeHue
MOKOSI.

Hemoncmpayuu. VisMepeHue cuibl TpeHUs IIpU
JBUKEHUH OpyCcKa IO TOPU30HTAILHOM
noBepxHocTu. CpaBHEHUE CUJIBI TPEHHUS
CKOJIbJKEHUS U C CUJION TPEHUs KaueHHUsI.
[MoamunankH.

— I/I3MepHTB CUITy TPCHHUA CKOJIbKCHUS

— Ha3bIBaTh CIIOCOOKI YBCIIUYUCHUA U
YMCHBIICHHUSA CHUJIbI TPCHUA,

— HPUMCHSATDH, 3HAHUA O BUJAaX TPCHHUA U
CIoco0ax ero uzmMeHeHus Ha ITPAKTUKE,
00BACHATH SABJICHUS, IPOUCXOAAIINE NU3-3a
HaJIN4YHUA CUJIbl TPECHUSA aHAJIM3UPOBATh UX U
J€J1aTh BBIBOAbI

3.20. Tpenue B npupoae u TexHuke. «M3MepeHne CHIIbI TPEHUS € IOMOIIbIO ITMHAMOMETPA)

JlabopaTopnasi pabora Ne7

Poinb Tpenus B Texnuke. CrocoObl yBeTUYEHUS U
yMmeHblIeHus Tpenus. JlaboparopHas padora Ne 7
«M3mMepeHune CHIIBI TPEHHS C IOMOLIBIO
AUHAMOMETPaA»

— OOBACHATH BIUSHUE CHIIBI TPEHUS B OBITY
U TEXHUKE;

— NPUBOJUTH IPUMEPHI Pa3IMUHBIX BUOB
TpEeHHUS,;

— AHAJIM3UPOBATH, ACJIaTh BHIBOJbI,
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—MU3MEPATH CUIIy TPEHHUS C IOMOILBIO
JUHAMOMETpaA.

3.21. Bec. I'padpuueckoe nzodpaxkenue cuia. Cuibl. PapHoaeiicTByomas cuJi.

Pemenwue 3anau mo temam. «Becy. «I"paduuaeckoe
n3zoopaxenue cuim. «CUib.
«PaBHOZEUCTBYIOIIAS CUID».

— IlpumeHsaTh 3HaHUS U3 Kypca MaTEMATUKH,
¢buzuku, reorpadun. buonoruu k pemeHuto
3ajauy;

—oOoTpaboTaTh HaBBIKK YCTHOTO CUETa;
—TIIEpEBOIUTD EAMHUIIBI U3MEPEHHUS.

3.22. «Becy. «I'papuueckoe nzodpaxkenne cun.«Cuiib»y. «PaBHOAEHCTBYIOIIAS CHJII».

Kontpoabnas padora Ne3

KontposbHas padota mo temam «Becy,
«I"'paduueckoe m3o0pakeHne cuin», « BUIbI cruim,
«PaBHOCHCTBYIOIIAS CUID»

—HpI/IMeHﬂTB 3HaHUA K PCIICHUIO 3a1a4

3.23. BzaumoaeiicTrBue TeJl.

«B3aumoneiictBue teim». [loBropenue.

— [IpuMeHATh 3HaHU K PELIECHUIO 3a1a4

Pasnen 4. /laBjienue TBepAbIX TeJ, :KUAKOCTeH U 1a30B (21 4)

4.1. laBienne.

JaBaenue. @opmyria 1151 HAXOKICHUS JaBICHUS.
Enunune! ero namepenus. Pemenue 3amay.

Jemoncmpayuu. 3aBUCUMOCTD AaBJICHUS OT
JEHCTBYIOMIEH CUIIBI U IJIOLIAJAN OTIOPBI.
Pa3pesanue kycka miacTuiriHa TOHKOU
IIPOBOJIOKOM.

— NPUBOJUTH IPUMEPHI TOKA3bIBAIOLINE
3aBUCUMOCTD JACUCTBYIOLIEH CHIIBI OT
IUIOLIAIN OTIOPBI;

— BBIYUCIATH JABJICHUE 110 U3BECTHBIM
Macce 1 00bEMy;

— NEPEBOJIUTH OCHOBHBIE €IMHHUIIBI JABICHUS
B klIa, rlla;

— IPOBOJUTH UCCIIEI0BATEIBCKUI
DKCIIEPUMEHT I10 ONPEAEICHUIO 3aBUCUMOCTH
JIaBJICHUA OT JICUCTBYIOIIECH CUIIBI U I€IaTh
BBIBO/IbI

4.2. Cnioco0bl yMeHbIIIeHUSI U YBeJIHYeHUs TaBIeHUs

BrrsicHeHune crmoco60B M3MEHEHUS IaBICHUS B
OBITY M TEXHUKE.

— IIpuBOANTH IPUMEPHI U3 IPAKTUKH 10
YBEIIMYECHUIO IIJIOIIAIN OIOPHI IS
YMEHBILICHUS J1aBIICHNUS;

— BBINOJHATH UCCIEA0BATEIIbCKUN
JKCIIEPUMEHT 10 U3MEHEHUIO JaBJICHUS,
AHAJIM3UPOBATH €0 U JEJIaTh BHIBOJBI

4.3. laBienue raza

[IprurHBI BO3HUKHOBEHUS JABJICHUS Ta3a.
3aBHCHUMOCTD JaBJICHHSA ra3a JaHHOH MacCEl OT
o0beMa 1 TeMIEPaTyphI.

Jemoncmpayuu. J{aBnenue raza Ha CTEHKU
cocyna

— OTanyath ra3sl 10 UX CBOMCTBAM OT
TBEPJIBIX TEJ U KUJKOCTEH;

— OOBSCHATH JaBJICHHE ra3a Ha CTCHKU
COCyJla Ha OCHOBE TEOPHH CTPOCHUS
BCIIECTBA;
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— AQHAJIU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA
10 U3YYECHUIO JABJICHUSA Ia3a, 1€1aTh BEIBOIbI

4.4. Ilepenaya naBjieHus ;KUAKOCTAMH U razamu. 3axkoH Ilackans

Pa3JII/I‘II/ISI Mem[y TBepI[BIMI/I TCJIaMu,
KHUJIKOCTSIMHU U Tazamu. [lepenaya naBiacHuUs
JKUOKOCTBIO M ra3oM. 3akoH [lackais.

Hemoncmpayuu. ap [Tackans.

— OOBACHATH PUUUHY TIepeIadn JaBICHUS
KHUJKOCTBIO UJIM Fa30M BO BCE CTOPOHBI
OJIMHAKOBO.

— aHaJIM3UPOBATH OIBIT 10 IIEpeade
JTABJICHUS KUAKOCTBIO 1 OOBSICHSTD €ro
pE3yJIBTATHI

4.5, I[aBJIeHI/Ie B XKMJAKOCTH M rase. Pacyer gaBjieHHs KUAKOCTH HA JHO U CTEHKH cocyaa

Hanuuune naBiieHust BHyTPH KUIKOCTH.
YBenudeHue JaBlIeHus C TITyOUHON MOTPYKEHHUS.
Pemrenue 3agau.

Jemoncmpayuu. J{aBneHue BHyTPU )KUIKOCTH.
OmnbIT ¢ TeaMu, pa3IMYHON IJIOTHOCTH,
IIOrPYKEHHBIMU B BOJY.

— BeBoguth hopmyity miist pacuera
JABJICHUSI )KUJKOCTH Ha JIHO M CTEHKH COCY/Ia;
— paboTaTh ¢ TEKCTOM maparpada yueOHHKa;
— COCTABIIATH IUIAH MPOBEJICHUE OIBITOB

4.6. laBienne B :KkuAKOCTH U raze. 3akon Ilackans

Pemenue 3amau. CamocrositensHast padota (v
KpaTKOBPEMEHHAs KOHTPOJIbHAs pab0oTa) 1o TeMe
« JlaBnenue B )KUAKOCTH U rase. 3akoH [lackams»

— Pemienue 3aad Ha pacuer JaBJICHUSA
JKUAKOCTH Ha IHO COCyia

4.7. Coobmarouiuecst cocyabl

O6ocHOBaHME PACOIOKEHUS TOBEPXHOCTH HA
OJIHOM YPOBHE B COOOIIAIOUINXCS COCyAax
KUJKOCTU C OJMHAKOBOM IIJIOTHOCTHIO, &
KUJKOCTEN Pa3HOM INIOTHOCTH- HA Pa3HBIX
YPOBHSX. Y CTPOMCTBO U JECUCTBUE LITO3A.

Jemoncmpayuu. Y CTaHOBIICHUE YPOBHS
YKUJKOCTU B COOOIIAIOIIUXCS COCYaX C
OJIMHAKOBOM IJIOTHOCTBIO JKUJIKOCTH,
KUOKOCTAMU paanqufI IIJIOTHOCTHU

— IIpuBoaAUTH IpUMEPHI COOOIIAIOIIUXCS
COCYJIOB B OBITY;

— IPOBOJUTH UCCIIEI0BATEIbCKUI
HKCIIEPUMEHT C COOOIIAIOLIUMHUCS COCYIaMH,
aHAJIM3UPOBATh PE3YJIbTATHI, 1€J1aTh BEIBOBI

4.8. ATmMoc(epHoe 1aBiIeHue

Bec Boznyxa. AtmocdepHoe naBiaenne. BinsHue
aTMOC(EepHOT0 IaBJICHUS Ha )KUBBIC OPTaHU3MBI.
SIBneHus, MOATBEPKJAIOLINE CYIIECTBOBAHUE
aTMOC(EepHOTO TaBJICHHS.

Hemoncmpayuu. OnpeneneHne Macchl BO3yxa

— Bpraucnars MacCy BO3yXa,

— cpaBHUBATh aTMOC(hepHOE JaBlIeHHE Ha
Pa3IUYHBIX BBICOTAX OT MOBEPXHOCTH 3eMJIH;

— OOBSCHATD BAMSIHUE aTMOC(EPHOTO
JaBJICHUS Ha )KMBBIC OPraHU3MBbI; IPOBOJUTH
OTIBITHI 110 OOHAPYKEHUIO ATMOCHEPHOTO
JTaBJICHUSI, U3MEHEHUIO aTMOC(EPHOTO
JTABJICHUS C BBICOTOM, aHAIM3UPOBATH MX
PE3YIbTATEI 1 A€J1aTh BbIBOABI.
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[TpumeHsTH 3HaHUS, U3 Kypca reorpaduu:
pu 0OBSICHEHUH 3aBUCUMOCTH JIaBJICHUS OT
BBICOTBI HaJl YDPOBHEM MOPsI, MATEMAaTUKHU IS
pacyera 1aBJICHHUS.

4.9. NU3mepenue armocepHoro aapjaeHus. OnbiT Toppuyesin

Omnpenenenue aTMOCHEPHOTO 1aBICHHUS.
dusnueckoe coaepxanue oneita Toppuuesnm.
Pacuer cuibl, ¢ KOTOpOi#t atMocepa JaBUT Ha
OKpy’Karolye npeamersl. Pemenue 3anau.

Onoimul. VI3mepenne aTMocepHOro JaBiICHHUS.
OmnbIT ¢ Marae0yprecKUMHU MOy IIapUSIMH

— Beruucnare atmocdepHoe aBICHHE;

— OOBSCHATH U3MEPEHUE aTMOCHEPHOTO
JaBJICHUS ¢ TOMOIIBIO TpyOku Toppuuerny;
— HaOJIOAATh OIBITHI IO U3MEPEHUIO
aTMOoCc(hepHOTro JaBJICHUS U JENIaTh BBIBOIBI

4.10. bapomeTrp-aHnepoua.

3HAKOMCTBO C pabOTOH U YCTPOHCTBOM
Oapomerpa-aneponsia. Mcrmoiap3oBaHUE €ro Mpu
METEOPOJIOTUUECKUX HAOIIOCHUSX.
ATMocdepHOe 1aBJIeHHE Ha PA3IMYHBIX BHICOTaX
Pemenue 3amay.

Jemoncmpayuu. 3mepenue arMochepHOro
naBiieHus 6apomeTpom-aHepousioM. 3menenue
MOKa3aHuK GapoMeTpa, MOMEIIEHHOTO 0T
KOJIOKOJI BO3/1YIIHOIO Hacoca

— W3mepsath atMocdepHOe JaBICHHE ¢
MTOMOIIBI0 OapoMeTpa-aHePOHIa;

— OOBSICHATH U3BMEHEHUE aTMOC(EPHOTO
JTABJICHHSI T10 MEPE YBEITMUCHHSI BBICOTHI HAJl
YPOBHEM MOPS;

— MPUMEHSTH 3HAHUS U3 Kypca reorpadum,
ouomoruu

4.11. ManomeTpbl.

YCTporcTBO U IPUHLMII JAEUCTBUS OTKPBITOTO
YKUJIKOCTHOTO U METAINTMYECKOTO MAHOMETPOB.

Jemoncmpayuu. Y CTpOUCTBO U IPUHLIUIT
JEMCTBHS OTKPBITOTO )KUJIKOCTHOIO MaHOMETPA,
METAJUINYECKOI0 MAHOMETpa

— W3mepAaTh naBieHHe ¢ TOMOIIbIO
MaHOMETpa;

— pa3nu4aTh MAaHOMETPHI MO LIETISIM
HCIIOJIb30BAHUS;

— ONpEENSTh JaBJICHHUE C TTIOMOIIbIO
MaHOMeETpa

4.12. IlopuiHeBo# KUAKOCTHBIN Hacoc I'mapaBanyecknii npecc.

[IpyHIMI NeNCTBUSA NOPIIHEBOTO HAacoca U
THJIPABINYECKOro npecca. Pu3ndyeckre OCHOBBI
paloThI rUPaBINYECKOro npecca. Pemenue
KaueCTBEHHBIX 3a/a4.

Jemoncmpayuu. /levictBue Moaenu
THAPABIMYECKOTO Mpecca, CXxema
TUAPABINYECKOTO Mpecca

— IIpuBOAUTE MpUMEPHI U3 IPAKTUKU
PUMEHEHHS TOPIITHEBOTO HAacoca u
T'HJIPABIMYECKOTO Mpecca;

— paboTaTh ¢ TeKcTOM naparpada yueOHHuKa

4.13. JleficTBHe »KUAKOCTH U ra3a HA NMOrpy:KeHHOE B HUX TeJI0

HpI/I'-II/IHI)I BO3HUKHOBCHUS BBITaHKHBaIOHIeﬁ
CHJIBI. HpI/IpOI[a BLITaJ'IKI/IBaIOIJ_Ieﬁ CHIJIBI.

—_— HOK&SBIB&TI), OCHOBBIBAsICH HA 3aKOHEC
[Tackaiis, cyniecTBOBaHUE BBITAIKMBAIOIICH
CHUJIbI, ICCTBYIONIEH Ha TEJO;

— NPUBOJAUTH MPUMEPHI, OATBEPKIAIOIINE
C}’HIGCTBOBaHI/IC BBITaHKHBaIOHIeﬁ CHIJIBI,
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Jlemoncmpayuu. JIeicTBrE )KUIKOCTU Ha
norpykeHHoe B Hee Teso. OOHapyKEHHUE CHIIBI,
BBITaHKHBaIOIHeﬁ TCJIO U3 X KUAKOCTHU U rasa

— MPUMEHSATH 3HAHUS O IPUUMHAX
BO3HUKHOBEHUS BBITAJIIKMBAIOLIEH CUIIBI HA
NPaKTUKE

4.14. 3axkon Apxumena

Conepxanune 3akoHa Apxumena. [lnaBanue ter.
Pemenue 3amauy.

Jlemoncmpayuu. OnsiT ¢ BeIepkoM Apxumeaa

— BeBoauTH hopMyITy JUTSl OTIpEACIICHHS
BBITAIKUBAIOIICH CHUJIBI;

— pacCcUuTHIBATh CUITy ApXuMea;

— YKa3bIBaTh MPUYUHBI, OT KOTOPBIX 3aBUCUT
cuiia Apxumena;

— paboTaTh ¢ TEKCTOM, 0000IIATh U JAeNaTh
BBIBOJBI;

—AaHaJM3UPOBATh ONBITHI C BEJCPKOM
Apxumena

4.15. «OnpenesieHue BbITATKMBAIOLIEH CHIIBI, IeficTBYIONIEel HA MOTPY:KeHHOE B JKHIKOCTh

Tes10» JlabopaTtopHasi padora Ne 8

JlaboparopHas padota Ne 8 «Onpenenenue
BBITAJIKUBAIOLLEH CHJIBI, JEHCTBYIOLIEH HA
MOTPYKEHHOE B JKUJIKOCTb TEJI0»

— OnbBITHBIM TyTeM OOHAPYKUBATh
BBITAJIKUBAIOIIEE JEMCTBUE KUAKOCTU Ha
MOTPY>KEHHOE B HEE TEJI0;

— OIPEIENSTh BHITAIKUBAIOLIYIO CUILY;
— paboTaTh B rpyIiIe.

4.16. YcjoBuA MJIaBaHUA TeJl.

VcaoBug niaBaHus Tell. 3aBUCUMOCTh FJIY6I/IHLI
IOrpy’KCHHA TCJa B JKUAKOCTDb OT €T0 IIJIOTHOCTH.

Jemoncmpayuu. 1lnaBanue B KUIKOCTH Tl
Pa3IMYHBIX IJIOTHOCTEH.

— OOBACHATH NPUUUHBI IUIABAHUS TEIT;

— NPUBOJUTH IPUMEPHI IIJIaBaHUS
Pas3IMYHbBIX TEJ U )KUBBIX OPraHU3MOB;

— KOHCTPYHPOBAaTh IpHOOp 1is
JEMOHCTpALK TUAPOCTATUYECKOTO SBJICHUS;
— NPUMEHATH 3HAHUS U3 Kypca OUOJIOTHH,
reorpaduu, NpUPOAOBEAECHUS NIPH
00BsICHEHUH IJIABAHUS Tell

4.17. ApxumenoBa cuiia. YCJIOBHS IUIABAHUSA TeJl.

Pemenue 3aga4d mo Temam ((ApXI/IMeI[OBa culiar,
«YcnoBus MIaBaHUS TSy

— PaccuutsiBath cuity Apxumena;
— aHaJM3UPOBAThH PE3YJIbTATHI, OIYUCHHBIE
IIPY PEIICHUN 33]a4

4.18. «BbIsicHeHHe YCJI0BMii JIABAHUS TeJIa B KUAKOCTH». JIaGopaTopHas padora Ne 9

JIaGoparophas pabota Ne 9 «BrrsicHeHue ycioBuit
IIJIABAHHUS TEJIA B KUIKOCTH

— Ha onbITe BBISICHUTD yCIOBHUS, IPU
KOTOPBIX TCJIO I1aBacT, BCIJILIBACT, TOHCT B
KHUJIKOCTH;

— paboTaTh B IpyIIIIE.

4.19. IInaBanue cynos. BoznyxoniaBanue

®u3nYecKre OCHOBHI TJIaBaHUS CYI0B U
BO3yXOIUIaBaHusl. BOIHbBIN U BO3yIIHBIN
Tpancnoprt. Pemenue 3agay.

— OOBACHATH YCIOBHUS IIJIaBaHUS CYIOB;

— IPUBOJUTH IIPUMEPHI INIABAHUS U
BO3/1yXOIlJIABAHMS;

— OOBSCHATH U3MEHEHUE OCA/IKU CYy/Ha;

— NPUMEHSATh HA IPAKTUKE 3HAHUS yCIOBUU
IIJIABaHUs CYJI0B M BO3AYXOIUIABAHUS.
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Jlemoncmpayuu. [InaBanue kopabivka u3
dhonbru. U3menenne ocanku Kopabiuka mpu
YBEIIMYECHUH I'Py3a B HEM

4.20. ApxumenoBa cuia. Ilnasanue teqn. Bosnyxomnasanmue.

Pewrenune 3amau no remam: «ApxumeoBa CHIIay,
«IInaBanue Ten», «Bo3ayxoriaBanue»

— IlpuMeHsTh 3HAaHUA U3 Kypca MaTeMaTHKH,
reorpaduu npu perIeHny 3a/1a4.

4.21. «/laBjieHue TBePAbIX TeJ, KUAKOCTEH U ra3

oB». KonrponbHas padora Ne4

«/laBiieHue TBEPABIX TEI, KUIAKOCTEH U ra3oBy.
Konrtponsnas padora N4

— HpI/IMCHHTB 3HaHUA K PEIICHUIO 3a1a4

Paznen 5. PaG6ora u momHOCTB. JHeprus (16 u)

5.1. Mexanuyeckasi padora.

Mexanunueckas paboTa, ee pU3MUECKUil CMBICI.
Enunuus pabotel. Pemenue 3anay.

Jemoncmpayuu. PaBHOMEpHOE IBUKEHUE
OpycKa Mo TOPU30HTAIBLHON MOBEPXHOCTH.

— Bpiuucnare MexaHnueckyto padory;
— ONPEEISITh YCIOBHUS, HEOOXOAMMBIE JIJIst
COBEpIUICHHS MEXaHUYECKOU paboThI

5.2. MOLIHOCTb.

MoOIHOCTh — XapaKTEPUCTHKA CKOPOCTH
BBITIOJTHECHUS Pa0OThI. EqUHUIIEI MOLITHOCTH.
Amnanns3 Ta0IMYHBIX JaHHBIX. Pemenue 3aaay.

Hemoncmpayuu. OnpenencHre MOIHOCTH,
pa3BUBaeMOM YUYEHUKOM IpHU X0Ab0e

— BBIUUCIATH MOIITHOCTD IO N3BECTHOM
pabore;

— MPUBOAMTH TPUMEPHI €AMHUI] MOIITHOCTH
Pa3IMYHBIX TEXHUYECKUX MPHUOOPOB U
MEXaHU3MOB;

— aHAJIM3UPOBATh MOIIHOCTH Pa3IHMUHBIX
puOOpoOB;

— BBIPa)KaTh MOIITHOCTb B Pa3IMUHBIX
eIMHUIIAX;

— MPOBOJIUTH UCCIIEJOBAHUS MOIIIHOCTH

TCXHUYCCKUX YCTpOﬁCTB, JC€JIaTh BBIBOJIbI

5.3. IIpocTtbie Mexanu3mbl. Poryar. YciioBusi papHOBecHsl pbIyara.

[IpocTteie Mexann3mbl. Poryar. YcnoBus
paBHOBecHs pblyara. Perenue 3aaay.

Onvimpl. VccnenoBanue ycioBUil paBHOBECHS
peIyara

— IIpuMeHATh yCIIOBHSI pABHOBECHSI pblyara
B MIPAKTHUYECKUX LIEISAX: TOJAHITHH U
NepeMeleHIH IPy3a;

— OIPEIENSATh TIEUO CHUIIBI;

— pemaTh TpaduUecKue 3a1aun

5.4. MoOMEHT CHJIBI

MoMeHT cuitbl — (hu3nyecKas BeIUYMHA,
XapakTepu3syroas aeictsue cuisl. IlpaBuno
MOMEHTOB. EnnHnia moMeHTa cuiiel. Pemenue
KaueCTBEHHBIX 3a/1a4.

Jemoncmpayuu. Y Cl0BHsl paBHOBECHS pblyara

— IIpuBOANUTE MpUMEPHI, WIITIOCTPUPYIOIIUE
KaK MOMEHT CHJIBI XapaKTepHU3yeT JICHCTBHE
CHJIBI, 3aBUCSIIIEE U OT MOJTYJISl CHJIBL, M OT €€
ieya;

— paboTaTh ¢ TeKCTOM naparpada yueOHukKa,
000011aTh U 1eTaTh BEIBOABI 00 YCIOBUHU

PaBHOBCCHSA pblyara.
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5.5. « BoisicHeHHe yc10BUsI paBHOBecHs pbryara» Jlaboparopnast padora Ne 10

YCeTpoUCTBO U IEHCTBUE PBIYAXKHBIX BECOB.
JlabopaTtopHnas padora Ne 10 « BersicHenue
YCIJIOBUSI paBHOBECUS pblYara

— IIpoBepUTH ONBITHBIM ITyTEM, IIPU KAKOM
COOTHOILICHUH CHJI U UX IIeY pblyar
HaxOoJUTCA B paBHOBCCHUU,

— MPOBEPSTH HA OIBITE IPABHIO MOMEHTOB;
— IPUMEHATH IPAKTUYCCKUE 3HAHUSA [IpU
BBISICHCHHH YCJIOBHI PaBHOBECHS pbIYara,
3HAHMSA U3 Kypca OMOJIOTUH, MAaTEMaTHKH,
TEXHOJIOTHH.

— paboTaTh B IpymIIe.

5.6. Baoku. «30/10T0€ NPABUII0» MEXaAHUKHU

[ToABY>KHBIN M HEMOIBHYKHBIN OJIOKH — TIPOCTHIC
MeXaHU3MbI. PaBeHCTBO paboT npu
WCIIO0Ib30BAHUU MPOCTHIX MeXaHU3MOB. CyThb
«30JI0TOTO TIpaBUJIay MeXaHuKku. Pemenue 3agay.

Jemoncmpayuu. 11onBUKHBINA U HETIOIBUKHBII
010K

— IIpuBoAUTH IPUMEPHI IPUMEHEHHS
HETIOIBMKHOTO U TIOABHYKHOTO OJIOKOB Ha
MIPAKTUKE;

— CpaBHUBATh JICHCTBHE TIOJJBU)KHOTO U
HEIOIBHKHOT'O OJIOKOB;

— paboTaTh C TEKCTOM maparpada yueOHuKa,
aQHATM3UPOBATH OIBITHI C ITOABMKHBIM H
HETOBIKHBIM OJIOKAMH U JICJIATh BHIBOJIBI

5.7. PaBHoBecue pbiyara. MOMeHT CHJIbI.

Pemenne 3amad mo Teme «PaBHOBecHE pbraaray,
«MOMEHT CHUIIB»

— IIpuMeHATh HaBBIKM YCTHOTO CYETA,
3HaHUs U3 Kypca MaTeMaTHKH, OMOJIOTUu:
IIPU PELIEHNN Ka4E€CTBEHHBIX U
KOJIMYECTBEHHBIX 3a/1a4;

— AQHAJIM3UPOBATh PE3YJIbTATHI, [I0Jy4YECHHbIE
IIPU PELICHUH 3a/1a4

5.8. LlenTp TsKeECTH TeEJIA

HenTtp TsxecTH Tena. LIEeHTp TAKECTH pasIUUHbIX
TBEPJBIX TEI.

Onuvimel. HaXO)KI[eHI/Ie HOEHTpA TAXKECTHU IIJIOCKOTO
TCI1a

— HaxonuTh 1eHTp TSHKECTH MII0CKOTO TeNa;
— paboTaTh C TEKCTOM y4eOHUKa;

— aHAJIM3UPOBATh PE3yJIbTAThI OMBITOB IO
HAXOXKJICHHIO LIEHTPa TSHKECTHU TIOCKOTO Tela
U JIe1aTh BBIBOJIbI

5.9. YciioBusi paBHOBecus TeJl

Cratuka — paszen MeXaHuKU, U3ydaromui
YCIJIOBHSI PAaBHOBECHS TEII. Y CJIOBUS PABHOBECUS
TeN.

Jemoncmpayuu. Y CTOMUUBOE, HEYCTOMYUBOE U
0e3pa3TnyHOe PAaBHOBECHS TEIl

— YcTaHaBiIMBaTh BU PABHOBECHS T10
M3MEHEHMIO MOJIOKEHHSI IEHTpa TAXKECTH
Telna;

— MPUBOAUTH MPUMEPHI PA3TUYHBIX BUI0B
PaBHOBECHSI, BCTPEYAIOIIUXCS B OBITY;

— paboTaTh ¢ TEKCTOM Y4eOHHKA;

— MIPUMEHSTH Ha TPAKTHKE 3HAHUS 00
YCIIOBHM PABHOBECHSI TEJL.

5.10. Ko puumenr nose3noro aeiicreus mexanusmon. «Onpenenenue KIII npu noaseme
TeJIa N0 HAKJIOHHOM 110cKkocT» JlabopaTopHasi padora Nell

[TonsiTre o nmose3Hoit u noaHoi padote. KIIJ| —
OCHOBHAs XapaKTEepPHUCTHUKA paboYero MexaHu3Ma.
Haxnonnas mnockocts. Onpenenenue ee KIT/I.

— OTNBITHBIM IIyTEM YCTAaHOBUTH, UTO
IIOJIC3HAas pa60Ta, BBITIOJIHCHHAA C ITIOMOIIBIO
MpOCTOro MEXaHnu3mMa, MCHbIIIC HOHHOI\/'I;
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Jlaboparophast pabota Ne 11«Omnpenenenue KIT/]
MIPH TIOThEME TeJIa IO HAKJIOHHOW TUTOCKOCTH

— ananusuposatb KII/I paznnunbix
MEXAaHU3MOB;
— paboTaTh B rpymme

5.11. DHeprus. [loreHUMANbHASI U KHHETHYECKAS YJHEPIrusl

DHeprust — CIOCOOHOCTD TeJla COBEpPIIATh
paboty. [lorenuuanbHas 3Heprus 3aBUCUMOCTh
MOTEHIMAILHON SHEPTUH TeJa, IOAHATOTO Hal
3eMJiel, OT ero Macchl U BHICOTHI MOAbEMA.
3aBHCUMOCTh KHHETUYECKON SHEPTHUH OT MACCHI
Teja U ero ckopoctu. Pemenue 3anau

— IlpuBoauTh MpuUMeEpHI TEJ, 00TaAAFOIINX
MOTEHIMATbHON, KHHETUYECKOU YHEPTUEH;
— paboTaTh C TEKCTOM y4eOHUKA

5.12. IlpeBpaieHue 0THOr0 BU/Ia MeXaHMYECKOH IHEPTUHU B APYroii

IIepexo 0THOrO BH1a MEXaHUYECKOU YHEPTUHU B
npyroi. [lepexon sHeprum ot OIHOTO Tea K
npyromy. Pemenue 3anau

— IIpuBoaNTH IpUMEpPHI IPEBPALICHUS
SHEPTUH U3 OHOTO BUJA B JPYTOH, TEI
001aJar0IKX OJTHOBPEMEHHO H
KWHETUYECKON M MOTCHIUAIBHON YHEPTUeH;
— paboTaTh C TEKCTOM yueOHHUKa

5.13. «PaGora u MmomHOCTb. JHeprus» KonTpoabnas padora NeS

KonTponbnas padora no teme «Padora u
MOIIHOCTb. JHEPIrush)

IIpuMeHATh 3HaHUA K PELICHUIO 3a/1a4

5.14. - 5.16. IloBTOpEHUE

[ToBTOpEHME MPONAECHHOrO MaTeEpHUaIIa

-JleMOHCTpUPOBATh MPE3EHTALINY;

- BBICTYIIATh C JOKJIAJIOM;

- Y4acCTBOBATh B OOCYKJIEHUHU JTOKJIAJI0B U
Mpe3eHTAN N
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TEMATUYECKOE IINTAHUPOBAHUE C OITPEAEJIEHUEM OCHOBHBIX
BUJIOB YYEFHOH JESATEJBHOCTH

8 kiacc (70 4, 2 4 B HeeI10)

OcHoBHOE coaecpkaHme 1o TeMamM

XapaKTepl/ICTI/IKa OCHOBHBIX BU0B
ACATCJIBbHOCTH YYCHUKA

Pa3nen 1.TenyoBble siBJieHus (254)

1.1.-1.2. TensioBoe aBU:keHHe. TemnepaTtypa. BHyTpeHHssl SHeprus

IIpuMeps! TEMIOBBIX U MIEKTPUYECKUX SIBICHUM.
TennoBoe paBHOBecue. OCOOEHHOCTH ABMKEHUS
MoJieKyJl. CBsI3b TEMIIEPATYPBI TENIA U CKOPOCTU
JBUKCHMSI €T0 MOJIEKYJI. [IBUKEHME MOJIEKYT B
ra3ax, )KMJIKOCTSX U TBEPABIX TeJax.
IIpeBpatienue sHeprun Tejla B MEXaHUUECKUX
npoueccax. BHyTpeHHss sHEprus Tena.

Hemoncmpayuu. IpuHuun neicTBus
TepmomeTpa. Habmroienue 3a IBH>KEHHEM YaCTHUIl
C HCIIOJIb30BAaHUEM MEXaHUYECKOH MOJECIIH
OpOYHOBCKOTO JBIKeHUs. KoyieOaHusT HUTSITHOTO
U NIPY’KUHHOTO MasTHUKA. [lageHue craipHOro u
IJIACTHJIMHOBOTO IIApUKa Ha CTAJIbHYIO U
MOKPBITYIO MJIACTUIIMHOM IUIACTUHY

—Pa3nuuate TErI0BbIC SABJICHHUS;
—AaHaM3UPOBATh 3aBUCMOCTh TEMIIEPaTyphI
TeJNa OT CKOPOCTHU JABUKEHUS €0 MOJIEKYJI;
—Ha0II0aaTh U UCCIIEI0BATh MIPEBPAILICHUE
SHEPTUU Tela B MEXaHUYECKUX MPOIeCccax;
—TPUBOAUTD MIPUMEPHI MPEBPAILICHUS
SHEPTUHU MPHU NOIBEME TeJa, €ro MaICHUH.

1.3. Cnoco0b1 n3MeHeHNsI BHYTPEHHEH SJHepruu

VYBennueHue BHyTPEHHEN SJHEPTUH Tella IyTEM
COBepLIEHHs padOThl HAJl HUM MJIH €€
YMEHBIIEHHUE IPU COBEPIIEHUH paOOThI TEIOM.
Pabora u Tenonepenaya.

W3meHeHnne BHYTpEeHHEN SJHEPTUU IIyTEM
TEILIONEPEIayu.

Jemoncmpayuu. Harpesanue ten npu
COBEpILIEHUH PaOOTHI: MIPH yAape, MpU TPECHUH.
Onwvim: HarpeBanue ctajabHOW CIUIBI IPU
nepeMeIeHNH HaleTOH Ha Hee MPOOKH.

—OOBACHATH U3MEHEHUE BHYTPEHHEN
SHEPIrUM Teja, KOTAa HaJl HUM COBEPIIAIOT
paboTy WM TEJIO COoBepIaeT padoTy;
—TIePEYUCIATH CIIOCOObI H3MEHEHUS
BHYTPEHHEHN DHEPTUU;

—TIIPUBOAUTH IPUMEPHI U3MEHEHMS
BHYTpPEHHEH 3HEPTUHU Tesa MyTeM
COBepILEHUs pabOThHI U TEIUIONEpe1auH;
—TIIPOBOJIUTH OIBITHI IO U3MEHEHHUIO
BHYTPEHHEHN YHEPIHH.

1.4. TenionpoBOAHOCTH

TCHHOHPOBOHHOCTB — OJJWH U3 BUI0B
TCIUIONICpEaAavn. Pazauune TCHHOHpOBOHHOCTCﬁ
Pa3IMYHBIX BCUICCTB.

Hemoncmpayuu: llepenada terna ot oqHON
YacTH TBEPJOIO Teja K APYTrou.
TCHHOHpOBO}IHOCTB Pa3JIMYHBIX BCUICCTB
XKUJKOCTEH, Ta30B, METAILJIOB.

—OOBACHATH TEIUIOBBIE SBJICHUS HA OCHOBE
MOJIEKYJIAPHO-KUHETUYECKON TEOPHH;
—IPUBOANUTH NPUMEPHI TEILIONEPEIAYN
IIyTEM TEIUIONPOBOJIHOCTH;

— IPOBOJUTH UCCIIEI0BATEIBCKUI
JKCIIEPUMEHT I10 TEIUIONPOBOIHOCTH
Pa3INYHBIX BEIIECTB U JEJIATh BBIBOJIBI.

1.5-1.6.. KonBeknus. U3nydyenune
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KonBeknus B xuakocTax u razax. O0bsiacHeHne
koHBeknuH. [lepenada sHeprun U3 TyUYEeHUEM.

KOHBGKI_II/ISI, H3JIYUYCHUC — BHUJbI TCIUIONCPCAAYN.

Oco0eHHOCTH BHJIOB TEILIONEPEIaqH

ﬂemoncmpauuu: KOHBGKHI/IH B BO3YyX€ U
KHUOKOCTHU. Hepeﬂaqa SHCPTHHU IMYTCM HU3JTYUCHUS.

—IIpuBoauTs MpUMEpPHI TEILIONEPEAAYN
ITyTeM KOHBEKIIVH U U3JIy4YCHMUS;
—aHAJIU3UPOBATh, KaK HA IIPAKTUKE
YUHUTBHIBAIOTCS PA3JINYHBIC BUIBI
TEILIONEPEIaYu;

—CpaBHUBAThH BU/bI TEILUIONEPEIAYH.

1.7. Koiin4yecTBO TEMJIOTHI.

KomnyectBo ternorsl. Equnanna konamyecTa
TETUIOTHL. [10IrOTOBKA K BHITIOJTHEHHUIO
nabopaTopHOU pabOTHI.

Jlemoncmpayuu: HarpeBanue pa3HbIX BELIECTB
paBHOM MaccChl

Onwvim: ViccnenoBanue U3MEHEHUSI CO BPEMEHEM
TeMIepaTypbl OCTHIBAIOLIEH BOJIbI

—HaxoauTk cBsI3b MEXIy €AUHUIIAMH, B
KOTOPBIX BBIPAKAOT KOJTUIECTBO TETLIOTHI
JIx, kK, Kaja, KKall.

—paboTaTh ¢ TEKCTOM Y4eOHHUKA.

1.8. YiaenbHas TeNJ10eMKOCTh

VY nenpHas TEIIOEMKOCTb BEILIECTBA, €€
¢usnveckuii cmpici, Equanna yaensHon
Ter1oeMKocTH JK/KT X Ipaji ¥ 4TO 3TO O3HAYaeT.
Ananus Tabmuipl 1 yuebHuka. M3mepenue
TEIJIOEMKOCTH TBEPJOTO TeJa.

—OOBACHATH GUBUYECKUIN CMBICH YACTBHOM
TEIIOEMKOCTH BEILIECTB;

—AHanuU3UpOBaTh TAOIMYHbBIE TaHHBIC,
—IIPUBOJIUTH IPUMEPHI, IPUMEHECHHS Ha
MPAKTUKE 3HAHUW O PA3TUUYHOU
TEIJIOEMKOCTH BELIECTB.

1.9. PacyeT KOJIM4€eCTBA TENJIOTHI NPU TENJI000MeHe.

qbopMyna pacucTa KOJINM4YeCTBa TCIJIOTHI,
HGO6XOI[I/IMOFO IJI1 Harp€BaHus TEJ1a UJIN
BBIACIIAICMOT'O UM IIPU OXJIAXKICHUH. Penienue
3aaad.

—PaccunThIBaTh KOJIMYECTBO TEIIOTHL,
HEO0OXOAMMOE JIJIsl HarpeBaHUs TeJla UIn
BBIJIETISIEMOE UM IIPU OXJIAKICHUH.

1.10.-1.11. «CpaBHeHHe KOJIMYECTB TeNJOThI IPH CMELIMBAHUM BOJbI PA3HOM

TemMnepaTypsi». JlabopaTopHas padora Ne 1

Pemrenue 3agau. TensioBoii 0a1anHc.

Y CTpoUCTBO U IPUMEHEHNE KAIOPUMETPA.
CpaBHUBaHUE KOJIMYECTB TEIJIOTHI IPH
CMEUIMBAaHNUU BOJbI pa3HOW TEMIIEpaTyphI.

JlaGopatopuas padora Ne 1 «CpaBHeHune
KOJIMYECTB TEIJIOTHI IPU CMCIIMBAHUU BOAbI
Pa3HOi TeMIepaTypbD».

Jemoncmpayuu: Y CTpOUCTBO KaJOpUMeETpa

—Pa3pabateiBaTh MJ1aH BBINOJIHEHUS PaOOThI;
—OIIPENENATh U CPaBHUBATh KOJINYECTBO
TEIIOTHI, OTTAHHOE TOPSYeil BOJOU U
MOJIyYEHHOE XOJIOHOM MPH TEII000OMEHE;
—OOBSICHSTD MOJIyYEHHBIE PE3YJIbTATHI,
NPEJCTaBIATh UX B TAOIMUHON (opme,
aHAJIM3UPOBATh MPUYUHBI TOTPEITHOCTEH.

1.12. «M3mMepeHne yae/IbHOM TEMJI0EMKOCTH TBEPAOro Tejay. JlaGoparopHasi padora Ne 2

3aBHUCHMOCTD y/IEJIbHON TEMIIOEMKOCTH BEIIECTBA
OT €r0 arperaTHOro COCTOSTHUS.

—Pa3zpabateiBaTh MJ1aH BBINOJIHEHUS PaOOTHI;
—OIPENEIATh SKCIEPUMEHTAIBHO YAEIBbHYIO

34




JlaGopaTtopHasi padora Ne 2

«M3MepeHue ynenbHON TEIUIOEMKOCTH TBEPIOTO
TeIay.

TEIMJIOEMKOCTh BEIIECTBA U CPABHUBATH €€ C
TaOJIMYHBIM 3HAYCHUEM;

—OQOOBACHATH IOTYyYEHHBIC PE3YIbTATHI,
MIPEACTABISITh MX B TAOIUYHOU popme;
—aHaJIU3UPOBATh IPUYUHBI MOTPEITHOCTEH.

1.13. DHeprus TonuBa.

TonnmBo Kak UCTOYHUK SHEPTUU. Y IeTTbHAS
TEIUIOTa CTOPAHUs TOILTNBA. AHAIN3 TaOIUIIBI 2
yueOHuka. @opmyna s pacyera KOJIHuuecTBa
TEIJIOTHI, BbIICNSIEMON MTPU CTOPaHUU TOILIMBA.
Pemrenue 3agau.

Jlemoncmpayuu: O6pa3ipl pa3InyHbIX BUJIOB
TOILTUBA, HATPEBAHKE BOJIbI IPU CTOPAHHUH CITHPTA
WM Ta3a B TOPEJIKE.

—OO0BACHATH (PU3NYECKUNA CMBICT YIACTHHOM
TEIJIOTHI CTOPAHUs TOIUIMBA U PACCUYUTHIBATH
ee;

—IIpuBoAUTH MPUMEPHI FKOJIOTUUECKU
YHCTOT'O TOILJIMBA.

1.13. 3akon COXpPaHCHHUS U INPEBPAINCHUA SHEPIUHU B MEXaHUYECCKUX U TCIVIOBBIX IpoHeccax

3aKOH COXpaHEHUS MEXaHHUYECKOI SHEPTUU.
[IpeBparieHre MeXaHU4ECKON IHEPTHH BO
BHyTpeHHIo10. [IpeBpaiiienue BHyTpeHHEeH
SHEPrUM B MEXAaHUYECKYI0 3Hepruto. CoxpaHeHHe
SHEPTUH B TEIIOBBIX Mpoleccax. 3aKoH
COXPAHEHHUS U IPEBPALICHUS SHEPTUU B IIPUPO/IE.

—IIpuBoANTH, MpUMEPHI NPEBPALLECHUS
MEXaHUYECKOM dHEpPruu BO BHYTPEHHIOIO,
Iepexojia 3HEPTruu OT OJHOTO Tella K
Apyromy,

—IPUBOJUTH IPUMEPBI, TOATBEPKIAIOIINE
3aKOH COXpaHEHUsI MEXaHUUECKOMN 3HEPIUu;
—CHCTEMaTU3UPOBaTh U 00001aTh 3HAHUS
3aKOHA COXPAHEHHUS U IPEBPAIIECHUs SHEPTUU
Ha TEIJIOBBIE MTPOLIECCHI.

1.14. «BuyTtpenHsis 3Heprus. Padora u Tensionepenaya. YaeabHasi TEII0EMKOCTb

KonTtpoabsnas padéoraNel

KonTponbHas pabota o Teme «BHyTpeHHss
sHeprus. Pabora u Teruonepenaya. Y aenbHas
TEMI0EMKOCTDY

HpI/IMeHHTL TCOPCTUUCCKHUEC 3HAHUSA K
PECIICHUTIO 3a/1a4

1.15. AI‘peI‘aTHbIe cocTrosinus BemniecTa. IliaBjienue u OTBEPACBAHUEC KPUCTATTIHYCCKUX

TEJ.

OOBsicHEHHE U3MEHEHUS arperaTHOro COCTOSIHUS
BEIIECTBA HA OCHOBE MOJIEKYJIIPHO-
KMHETUYECKUX NIPEACTABICHUI.
Kpucramnmmueckue tena. [InmaBnenue n
oTBepJieBaHKe. AHaIN3, TAOIUIBI 3 yueOHUKA.

Hemoncmpayuu. Monens

KPUCTAJUIMYECKON PEIIETKH, MOJIEKYJ BOABI U
KHUCJIOPOJa, MOJEb Xa0OTHYECKOTO IBUKEHHUS
MOJIEKYJI B ra3e, KpUCTAIIBL.

Onwvim. HabmoneHne 3a TassHUEM KyCOYKa JIb/Ia B
BOJZIE

—IIpuBoaANTH MpUMEpPHI arperaTHBIX
COCTOSTHUM BEIIIECTBA;

—OTIUYaTh arperaTHble COCTOSHUS
BEIIECTBA K OOBICHITE OCOOCHHOCTH
MOJIEKYJIIPHOTO CTPOEHHUSI Ta30B, KUJKOCTEN
Y TBEPIBIX TEIT,

—HCIO0JIb30BaTh MEXIPEIMETHBIE CBA3U
(UBUKA U XUMUU TSI OOBSICHEHUS
arperaTHOro COCTOSIHUS BEIIECTBA;
—OTIWYaTh TPOIIECCHI TUIABJICHUSI TEJIa OT
KPUCTAJUIM3ALUU U TPUBOJIUTH MIPUMEPHI 3TUX
MPOIIECCOB;

—TPOBOJUTH UCCIIEA0BATEIIbCKUI
OKCIIEPUMEHT T10 U3YUYEHUIO TIJIABJICHUS,
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JeNaTh OTYET U OOBSICHSITH PE3yIbTaThl
IKCTIEPUMEHTA;
—paboTarTh C TEKCTOM yuyeOHHUKA

1.16. YaeabpHas TeIJIOTA IJIABJICHUS.

DU3NYECKUI CMBICH YIeIbHOM TEIIOThI
TIaByieHus, ee equHuia. OObsICHEHHE MTPOIIECCOB
TIJIABJICHUS U OTBEPJICBaHUS HA OCHOBE 3HAHUH O
MOJIEKYJISIPHOM CTPOCHUHU BellleCTBa. AHAU3
TabuIel 4 yueOHuKka. Pemmenue 3a1a4d Ha
HaXO0XKIEHNE KOJINUECTBA TEIIOTEI,
BBIJICIISIFOIIEHCS TTPU KPUCTAILTU3AINH Tella

—AHaJ'II/ISI/IPOBaTB TaOJIMYHEIE JaHHBIC

N OTBEPACBAHUA,

—PpaCcCYUTBHIBATb KOJUYCCTBO TCIIJIOTHI,
BBIJICIIMBHICECS IIPU KPUCTATLIIU3AIUU,;
—O0OBICHATH MMPpONLCCChI IJIABJICHUSA U

KMHETUYECKUX MPEICTABICHUN.

TEMIIEPATYPHI TUIABIICHUS, TPa(UK TUTaBICHUS

OTBCPACBAHUIA TCJIa HA OCHOBE MOJICKYJIAPHO-

1.17. IlnaBjieHue U OTBepJeBaHHE KPUCTAUIMYECKUX TeJl.

Pemenue 3amay o teme « IlnmaBinenue n
OTBEPICBAHUE KPUCTAILNTUYECKUX TEI.

—ONpeAesaTh 10 GopMysie KOTHIECTBO
KpUCTAJIJIN3ALUU TEJa;
—T0Jdy4YaTh HEOOXOAUMBIE TAHHBIE U3

Ta0IunIL;

PCIICHUHA 3a4a4.

TCIUIOTBI, BBIACIIAIOIICCCS ITPH IIJIABJICHUU U

—IHpPUMCHATb TCOPCTUYCCKHUEC 3HAHUA IIPpHU

1.18. Ucnapenue u KOHAEeHCALMSI.

[TapooOpazoBanue u ucnapenue. CKOpoCTb
ucnapenust. HachImeHHbIH 1 HEHACHIIIICHHBIN
nap. Konaencarus napa.Oco60eHHOCTH IPOLIECCOB
ucrnapeHus u konaeHcauu. [lornomenue
SHEPTUU MPHU UCTIAPEHUU KUIKOCTH U BhIICIICHUE
MIPY KOHJICHCAIINH Tapa.

Jemoncmpayuu: SIsnenue ucnapeHus u
KOHJICHCAIIHH.

—OOBSCHATH NIOHM)KEHNUE TEMIIEPATYPhI
JKUJKOCTHU IIPU UCIIAPECHUH;
—IIPOBOJUTH UCCIIEN0BATEIBCKUI

KOHACHCAIIUH, aHAJIU3UPOBATH €TO
PE3YIbTATHI 1 1€J1aTh BBIBOABI.

—IPUBOJUTH IIPUMEPHI SABJICHUI IPUPOJIBI,
KOTOpbIE OOBSACHSIOTCS KOHACH CAIMe! napa;

OKCIICPUMCHT 11O U3YUYCHHIO UCITAPCHHA U

1.19. Kunenmue. YaeabHas TenjioTa napoodpa3oBaHusi 1 KOHAECHCALMH

[Ipouecc kumnenus. [locTosTHCTBO TemMmepaTypsl
P KUTICHUH B OTKPBITOM cocyne. Pusnmueckuii
CMBICH YAENIbHOM TEMI0ThI Mapoo0pa3oBaHUs U
KOHJICHCAllUU. AHANN3 TaOIHIEl 6 yueOHUKA.
Pemenue 3anau.

Jlemoncmpayuu: Kunenne Bojbl Konaencamus
napa.

—PabotaTh ¢ Tabnuiei 6 yueOHUKa;
—TIPUBOANTH IPUMEPHI, UCITOJIE30BAHUS

BOJISTHOTO TIapa;

—PaccunThIBaTh KOJIMYECTBO TEILJIOTHI,
HE0OXOAMMOE JIJIsl IPEBPAILICHUS B TTap
JKHJIKOCTH 10001 MacChl,

KHIICHUA BOAbI, aHAJIU3UPOBATL €TO
PE3YIBTATEI, ACJIATh BHIBOJBI.

9HEPTHH, BBIACTIIEMOM IIpU KOHACHCAINH

—IIPOBOJUTDH SKCIICPUMECHT I10 U3YUYCHUIO

1.20. YaeabHast Teni0Ta napoodpa3oBaHusi H KO

HIACHCAIIUHA

Pemenuie 3ana4y Ha pacueT yJaeNnbHON TETUIOTHI
mapoo0pa3zoBaHus, KOJUIECTBA TETUIOTHI,
OTJAaHHOTO (TIOYYEHHOTO) TEJIOM TpHU
KOHJIeHcanuu (1apoo0pa3oBaHuN).

—Haxoauts B Tadmuiie He0OXOIUMBIE
JIAHHBIE.
—PpacCUYUTHIBATh KOIUYECTBO TETUIOTHI,

TCILJIOTY napoo6pa303aHI/I;1

MOJTy4eHHOE (OTJAAHHOE) TEJIOM, yACIbHYIO
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1.21. Bnaxuocth Bo3ayxa. « U3mepeHue BiIakHO

cTH Bo3ayxa» JlabopaTtopnasi pabora Ne 3

Brnaxxnocts Bo3ayxa. Touka pocsl. CiocoOsl
onpeeeHus BIaXXKHOCTH BO3ayxa. [ urpoMerpsl:
KOH/ICHCAIIMOHHBIN 1 BoJOCHOM. JlabopaTtopHas
pabota Ne 3 « MI3amMepeHne BIIaKHOCTH BO3TyXa»

Jemoncmpayuu: PazinyHbie BUIbI TATPOMETPOB,
MICUXPOMETPOB, IICUXpOMETPHYIECKas TabJInIIa.

—IIpuBOANTH IPUMEPHI BIUSHUS BIAKHOCTH
BO3/yXa B OBITY U JCSITEIHLHOCTH YEJIOBEKA;
—OrnpenensaTs BIaXHOCTh BO3yXa;
—Paborars B rpymme.

1.22. /IBurarejib BHyTPEHHEr0 CropaHusi

Pa6ora ra3a u napa npu paciupeHuu. TemioBsle
nsurareny. [IpuMeHenne 3ak0Ha COXpaHEHUs U
IIPEBPALCHNS YHEPTUH B TEIUIOBBIX ABUTATENISX.
YCTpoUCTBO U IPUHIUIT ACUCTBUS JBUTATENS
BHyTpeHHero cropanus ([IBC)

DKoJ0ru4ecKue npooIeMbl py UCIOIb30BAHUU
nsurarens BHyTpeHHero cropanus ([IBC).

Jemoncmpayuu: Tlogbem BObI 32 MOPITHEM B
CTEKJIIHHOU TpyOKe, mozaens [IBC

—OOBACHATH NPUHITUIT PAOOTHI U
ycrporicto [IBC;

— NPUBOJUTH Npumepsl npumeHnenus JIBC
Ha MPaKTHUKeE.

1.23. IlapoBasi typomuna. KII/l TrensioBoro asura

TEJs

Y CTpoicTBO M IPUHIUIT JEHCTBUSA

napoBoid TypOunsl. KITJ]

TEIUI0BOro ABurarens. Pemenue 3anay.
Jemoncmpayuu: Mojenb n1apoBoi TypOUHbI

— OOBACHATH YCTPOWCTBO U MPUHIIMII
paboThI MapoBOii TypOUHBI;

—IPUBOIUTH IPUMEPHI IPUMEHEHUS
napoBOW TYpOUHBI B TEXHHKE;
—cpasHuBath KITJ[ pa3nu4HbIX MalvH u
MEXaHU3MOB.

1.24. TenjioBbI€ ABJICHUSA

Pemenue 3amay o teme « TermioBble IBICHUS))

—Haxoaute B Tabauie He0OX0UMBIE
JaHHBIC,
—IIpumeHsTh TeOpETHUECKUE 3HAHUS K

PCLICHUTIO 3a1a4

1.25. «TennoBsble siBiaenns» Konrpoabnasi pato

Ta No2

KOHTpOJ’ILHaﬂ pa60Ta 1o TeMe « TennoBeie
SIBJICHUSD)

—HpI/IMeHeHI/Ie TCOPCTUUCCKHUX 3HaHUM K
PECIICHUTIO 3a/1a4

Paznen No2. Duekrpuueckue siBjieHus (28 4)

2.1. DaexTpu3auus TeJ NPH CONPUKOCHOBEHMHU.

B3aumoneiicTBue 3apsKeHHbBIX TeJl

OnexTpuszanus Tei. JBa poaa 3apsioB.
B3anmopeincTBre 3apsyKeHHBIX Tell.

Jemoncmpayuu: dnexrpusanus Tein. JBa poga
3apsIoB.

Onoim: HabmrofieHue 31eKTpu3aluy Tel npu
COIPUKOCHOBEHUH

—OOBACHATH B3aUMOJICHCTBHE 3aPSKEHHBIX
TEJ U CyIIECTBOBaHHUE IBYX POJIOB 3apsijia.
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2.2. DueKkTpu4ecKoe 1moJie

YcrpoticTBo anekrpockona. [lonstie 00
AJEKTPUYECKOM I10JIe U ero cBoicTBax. [lone kak
0cOoOBIii BUJ] MAaTEPUH.

Hemoncmpayuu: Y CTpOCTBO U JEHCTBUE
3IEKTPOCKONA. DIEKTPOMETP.

Onvim: [lelicTBUe 3E€KTPUYECKOTO MOJIS.
OO6HapysxeHue ToJs 3apsHKEHHOTO Iapa.

—OOHapyKuBaTh HAJIEKTPU3OBaHHBIC TEIa,
AIIEKTPUYECKOE T10JIE;

—Ilonp30BaThCs 3IEKTPOCKOIIOM;
—OIpenesTh U3MEHEHHE CUITbI,
JICUCTBYIOILEH Ha 3apyKEHHOE TEJIO MPU
yAaNeHUH U MPUOIMKEHUHU ero K
3apsSKEHHOMY TEIy.

2.3. 1eJuMOCTh JIeKTPUYECKOro 3apsaaa. JJjeKTpoH. CTpoeHune aromMa

JlemuMOoCTb 3JIEKTPUYECKOT0 3apsia.
DIEeKTPOH — YacTUIla C HAUMEHBIINM
AJIEKTPUYECKUM 3apsasioM. Enununia
3JIEKTPUYECKOIO 3apsaa.

Crtpoenue atoma. CTpoeHue sipa atoma.
Helitponsl. IIpoTOHBL.

CtpoeHuie aToMOB BOJIOPO/Ia, TEIUS, TUTHUS.
Honsl.

Jlemoncmpayuu: Tabauisl CO CXEMOU OIBITA
Pesepdopra u mmaneTapHas MOJIENb aToMa.
[Tepuonnueckas Tabnuna /1. 1. Menneneena.

Onvim: I[eJ'II/IMOCTb QJICKTPHUUYCCKOI'O 3apsaa.
HepeHoc 3apsaa € 3apsAKCHHOI'O 3JICKTPOCKOIIa Ha
HeSap}DKeHHHﬁ C IIOMOIIIBIO HpO6HOFO Hapuka.

—O0bsacHaATh onbIT Modhhe —Muuukena;
—J10Ka3bIBaTh CYLIECTBOBAHHE YACTHII,
MMEIOIINX HAUMEHbIINN 3JIEKTPUYECKUN
3apsiy;

—OO0BsACHATH 00pa30BaHKE MOJIOKUTEIBHBIX
¥ OTPULATEIFHBIX HOHOB,;

— [IpuMeHsATh MEXIIPEIMETHBIE CBSI3U
XUMHH U (PU3HUKH 17151 OOBSICHEHUSI CTPOSHUS
aToMa;

—paboTaTk C TEKCTOM y4yeOHHKA

2.4. O0bsicHeHUe JIeKTPUYECKUX SABJICHUI

OObscHEHNE HA OCHOBE 3HAHUM O CTPOEHUH
aToMa 3JIEKTPU3AIUH TeJ IPU CONPUKOCHOBEHUH,
nepeiade 4acTu 3IEKTPUUIECKOTo 3apsaa OT
OJTHOT'O TeJla K JIpyromMy. 3aKOH COXpaHEHUs
ANIEKTPUYECKOTO 3apsa.

Jemoncmpayuu: dnekTpusanus IByX
JIEKTPOCKOIIOB B 3JIEKTPUYECKOM I10JIE
3apsHKEHHOIO Tea.

Onbimoai: 3apsiKa 3JIEKTPOCKOIIA C ITOMOIIIBO
MeTamdeckoro crepkHs. [lepenaya 3apsiaa ot
3apsHKEHHOU TAJIOYKU K HE3apsSKSHHOM THITh3E.

—OOBACHATH AIEKTPU3ALUIO TN MIPU
COIPUKOCHOBEHMH;

—YyCTaHaBJIMBaTh 3aBUCUMOCTb 3apsija pu
IIEPEXOJIE €T0 C HANIEKTPU30BAHHOTO TEJla Ha
HEHA’JIEKTPU30BAaHHOE MIPU
CONPUKOCHOBEHHH.

2.5. IIpoBoAHMKH, AUIJICKTPHKH H IOJYNPOBOIHUKH

JleneHue BelecTB M0 CIIOCOOHOCTH MTPOBOJUTH
3HeKTpH‘IeCKHﬁ TOK Ha NPOBOJHHWKH,
MOJIYTIPOBOTHUKYU M TUDJIEKTPUKHU. XapaKTepHast
0COOEHHOCTH MOJIYIPOBOJHUKOB.

Jlemoncmpayuu: TIpOBOAHUKYN U HENNPOBOTHUKHU
anekTpuiecTna. [lonynpoBOAHUKOBBIN AUO/I.

—Ha ocHoBe 3HaHM# cTpOoEHUS aTOMa
OOBSICHATH CYIIECTBOBAHKE MPOBOJHUKOB,
MOJYTIPOBOJHUKOB U TUDJIEKTPUKOB;

—IIPUBOAUTH IIPUMEPBI IPUMEHEHUS
IIPOBOJIHUKOB, MOJYIIPOBOAHUKOB 1
JUDJIEKTPUKOB B TEXHUKE, IPAKTUYECKOTO
IIPUMEHEHHS MTOIYTIPOBOJHUKOBOTO AUO/A;
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Onvimei: TIpOBOTHUKY U TUIIEKTPUKU B
ANIeKTpUYecKOoM moJie. Pabora
IIOJIYIIPOBOAHUKOBOI'O JUOA.

— HalGnronate u uccrnenoBars paboTy
MIOJTYTIPOBOTHUKOBOTO JHO/A.

2.6. Dnexkrpuyeckuii Tok. UcTOUHUKH Toka

dusnyeckas NpupoJa dJIEKTPUIECKOTO TOKA.
3akpernieHue NpeACcTaBIeHU O BOSBHUKHOBEHUU U
CYILLECTBOBAHHMH JJIEKTPUYECKOTO TOKA.

M cTOYHMKH 371EKTPUYECKOrO TOKA.

Jemoncmpayuu: DnextpodopHasi MaIIMHA.
[IpeBpaiiieHue BHYTpEHHEN SHEPIUU B
3JIEKTPUYECKYO. J[eCTBHE SIIEKTPUUYECKOTO TOKA
B [IPOBOJHHUKE HAa MAarHUTHYIO CTPEJIKY.
[IpeBparnienue sHepruu U3MyUYEeHUs B
ANEKTPUYECKYIO dHepruio. ['anpBaHnuecKuit
AJIEMEHT. AKKYMYJIATOPBI, (POTOIIEMEHTEHI.

Onuvim: V3roToBIIcHUE raJIbBAHUYSCKOIO
QJICMCHTa».

— OOBSICHATH YCTPOHCTBO CYXOTO
rajlbBaHUYECKOr0 JIEMEHTA;

— MPUBOAUTH IPUMEPHI HCTOUHUKOB
ANIEKTPUYIECKOTO TOKA, OOBSICHITH X
Ha3HaYCHHE.

2.7. dnekTpuuecKasn 1uenb

DnexTpuyecKkas enb U €€ COCTaBHbIE YaCTH.
YcnoBHbIe 0003HaYEHUS, IPUMEHSIEMbIE Ha
CXEMax EKTPUUECKUX LETICH.

Jlemoncmpayuu: CoctaBieHue npocTenien
BJIEKTPUYECKOMN LIETIH.

— Cobupathb >MEKTPUUYECKYIO LICTIb.

— OOBSICHATH 0OCOOCHHOCTH JIEKTPUIECKOTO
TOKa B METaJUIaX, Ha3HAYEHUE UCTOYHHUKA
TOKa B AJICKTPUUCCKOM 1IETIH;

— pa3Iu4aTh 3aMKHYTYIO H Pa3OMKHYTYIO
AIIEKTPUUYECKHE LIETH;

— paboTaTh ¢ TEKCTOM y4eOHHUKaA

2.8. DiexkTpuueckuii TOk B MeTaluiax. JleiicrBust

IJIEKTPUIECCKOI'O TOKA

[Ipupona »3neKTpUYECKOTO TOKAa B MeETalax.
CKOpOCTh  paclpOCTpaHEHHS]  BIEKTPUUYECKOTO
TOKa B MPOBOJHUKE. JIENCTBHE 3IIEKTPUUYECKOTO
ToKa. lIpeBpamieHre 3HEPIUM DIIEKTPUUYECKOTO
TOKa B Jpyrue BuUIbl SHepruu. Hampapiienue
3JIEKTPUYECKOTO TOKA.

Jlemoncmpayuu:

Mopenb KpUCTAIITMYECKON PEeIeTKH MeTallja.

TennoBoe, XMMHYECKOE, MAarHHTHOE ICHCTBHUSI
TOKA.
lansBanomeTp.

Onvim: BiaumoneiictBue MIpOBOAHHKA C TOKOM U
Mar"amuToOM.

— IlpuBoauTh mHpUMEPB XUMHYECKOTO U
TEIJIOBOTO JEHCTBUSA DIIEKTPUYECKOrO TOKAa U
UX MCIOJIb30BaHUS B TEXHUKE;
—OOBACHATh  TEMJIOBOE, XUMHUYECKOE
MarHuTHOE JIEUCTBUS TOKa;

—paboTaTh C TEKCTOM KHUTH

u

2.9. Cuja Toka.

Cuna TOKa. NuTeHcuBHOCTH JIeUCTBUS
ANEKTPUYECKOTO Toka. DopMyna ompenerncHus
cuibl Toka. Equnuiiel cuiiel Toka. Pemenue 3aaad.
Jlemoncmpayuu: B3anmoaeicTBre napauiebHbIX
MIPOBOJIHUKOB IIPH 3aMbIKAHUHU LIETIH.

— ONIPENENSITh HAlIpaBJIIEHUE CUIIBI TOKA,
— paccuuThIBaTh 10 GopMyJie CHITy TOKa;

— BBIpaXXaTh B Pa3IMYHBIX €AMHUIAX CHITY
TOKa
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2.10. Amnepmetp. M3mepenue cuibl Toka. «COOpKa 3MEKTPUYECKOH e U U3MEPEHHE CHITBI TOKa
B €€ pa3auvHbIX ydacTkax» JlabopaTopHas pabora Ned

Bxmrouenue ammnepmerpa B menb. OnpeneneHue
LIEHBI JICJIEHNUs ero IKaibl. Vi3MepeHue cuibl Toka
Ha Pa3IMYHBIX ee yuacTkax. JlaboparopHas pabora
No 4 «COopka 3IeKTpUYECKON e U U3MEpPEHUe
CWIBl TOKa B €€ pa3JMYHBIX YydacTKax»
Jlemoncmpayuu: Amnepmerp. Onvim: 3mepenue
CHJIBI TOKA Ha PA3JIMYHbBIX YYACTKAX ICIH.

— Bxuroyars amrnepMerp B LElb;

U3MEPATh CHJIy TOKa Ha Pa3IMYHBIX
y4acTKax Leny;

— OIpENeNATh LUEHY JEICHHs aMIIepMeTpa U
rajJbBaHOMETPA;

— YEPTUTH CXEMBI JJIEKTPUUECKOH LIETIH;
—paboTats B rpynme

2.11. DnexTpruyecKoe HapsKEHUE.

Hanpsbkenune, enununa HanpsbkeHus. Dopmyiia
JUIS OTIpeieNIeHUs] HallpsDKeHUs. AHalu3 TaOIuIbl
7 yueOHuka. Pemenue 3anad.
Jlemoncmpayuu:

COopka menu ¢ JaMIOYKOM OT
OCBETUTEJILHON CETH.

Onvim: W3mepeHue cuibl TOKa B JBYX Ppa3HbIX
LEMsIX.

donaps u

— BrIpaxkats HanpsbkeHue B kB, MB;

— aHaAJIM3UPOBATh TAOJUYHbIE JAHHBIE;

— pacCUUTHIBATH HANPSHKEHUE 10 GopMyIie;
—paboTaTh C TEKCTOM KHUTH

2.12. BoasT™meTp. M3mepeHre HanpsbKeHUsl. 3aBUCUMOCTb CUJIbl TOKA OT HaNpsKEHUs

N3mepenue HaANPSDKEHUS BOJIbTMETPOM.
[Tonxmtouenue BoiabTMETpaA B 1ienb. Onpenenenne
LEHbl JIeTIeHUS ero  Imkanel. 3mepeHue
HaIpsDKEHUS Ha PAa3JIMYHbIX y4acTKax ILIeTH U Ha
UCTOYHUKE ToKa. Pemenue 3amay.
Jlemoncmpayuu:  V3mepenue
MTOMOIIIBIO BOJIBTMETPA.

Onwvim: [loakniodyeHne BOJIBTMETPA U aMIIepMeTpa
B 1IeMb, K ICTOYHHKY TOKA.

HaIlpsoKCHUA €

— ONpENCISITh IICHY JICJICHHUS BOJIBTMETPA;
— BKJIFOYATh BOJBTMETP B IICIb;

— H3MEpATh HANPSHKCHHE Ha Pa3IudHBIX
y4acTKax Iernu;

— YEPTUTH CXEMbI IJICKTPUICCKOH 1IN

2.13.DnekTpudeckoe CONMPOTHBIEHHUE MPOBOJHUKOB. «M3MepeHne HampspKeHHs Ha pa3iIudHbIX
yuyacTKax dJeKTpudeckoi nenu» JlaboparopHas pabora Ne5

QHGKTpI/I‘ICCKOC COIIPOTUBJICHHC. Onpez[eneHI/Ie
OIIBITHBIM MNYTEM 3aBUCHUMOCTU CHWJIBI TOKa OT
HaIIpsIPKCHUA. HpHpoz[a SJICKTPHUYICECKOTO
COIMPOTUBJICHHUA HAa OCHOBC SHGKTpOHHOfI TCOpHUHn
CTPOCHUS aToOMa.

Jlabopatopnas  pabora  NeS  «M3mepenue
HaIpsHKEeHUs Ha pa3IMYHBIX y4acTKax
BJIEKTPUYECKOM LIETIH

Lemoncmpayuu: ONeKTpu4eckud  TOK B

PA3IINYHBIX METATINIMYCCKHUX ITPOBOJHHUKAX.
Onvim: 3aBUCHMOCTh CHIIBI TOKa OT CBOICTB
ITPOBOAHHKOB.

— Crpouth rpaduK 3aBUCIMOCTH CHJIbI TOKA
OT HANPSKCHHUS;
0OBACHATH
COTIPOTHUBIICHUS;
AHAJM3UPOBATh PE3YJIBTAThl OMBITOB M
rpadukuy;

coOMpaTh  DAJIEKTPUYUECKYHO  IICIb,
10JIb30BATHCS AMITIEPMETPOM M BOJIETMETPOM;
—paboTath B rpyImre

MNpUYIUHY BO3HUKHOBCHUS

2.14. 3akon Oma Juis yyacTKa LIenu

VYcranoBneHne Ha OIBITE 3aBUCHMOCTH CHIIBI TOKa
OT COIIPOTUBJICHHA. 3akon Oma. Pemecnue 3aaad.

Onwvim: 3aBUCHUMOCTE CUJIBI TOKa oT
CONMPOTHUBIICHUS MNPOBOJHUKA MPU TMOCTOSHHOM
HalpsDKEHWH, 3aBUCHUMOCTh CHJIBI TOKa OT

HaIpPsDKEHUS ITPU TOCTOSSHHOM COIIPOTUBJIEHUH Ha
Y4acTKe LIETH.

—yCTaHaBHI/IBaTB 3aBUCHUMOCTHh CHJIBI TOKA B
MPOBOJIHUKE OT  CONPOTHUBJIEHHUS  HTOTO
MIPOBOJHUKA;

—3anuchIBaTh 3akoH OMa B BUE HopMyIIbl;
—pemaTh 3aJ1a4u Ha 3aK0oH OMa;
—aHaJIU3UPOBaTh  PE3YJbTAThI
JaHHBIX, HpI/IBe)IeHHBIX B Ta6n1/1ue

OIIBITHBIX

2.15. Pacuer COIIPOTUBJICHHS ITPOBOAHUKA. Y aenpHOE COIIPOTUBJICHHUC
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CooTHoIlIEHHE MEXITY COMPOTUBIICHUEM
MPOBOJIHMKA, €ro JUIMHOW W  IUIOMIAbIO
MONEPEUHOT 0 CEUECHHS. Y nenpHOE

COMPOTHUBJICHNE. AHaMU3 TaOMUIBI 8 ydyeOHHKA.
Pemenue 3amauy.

Onvim: 3aBHCHUMOCTH CONPOTHUBJICHUS
MIPOBOJHUKA OT €r0 Pa3MEPOB M POJIA BEIIECTBA.

—I/ICCJICIIOBaTL 3aBUCHUMOCTDH COIIPOTUBJICHUA

MPOBOJIHMKA OT €ro JUIMHBI, IUIONIAJH
MONEPEUHOTO CeUCHUs W  Marepuaia
MIPOBOJIHUKA,;
—BBIUUCIATh  YJIEJIbHOE  CONPOTUBIICHUE
MIPOBOTHUKA

2.16. Cuaa Toka. Hanpsizkenue. ConpoTuBjieHHue

IIpuMepsl Ha pacdeT COIPOTUBIICHUS IIPOBOIHUKA,
CWJIBI TOKA U HanpsbkeHus. Pemenue 3anay.

—UYepTuTh CXEMBI MIEKTPUUECKOMN LEIH;
—PaccuuTeiBaTh CHIIy TOKa, HampsDKEHUE WU
AJEKTPUYECKOE COPOTUBJICHHUE.

2.17. Peocratsl. «PeryiampoBaHue CHIbl TOKA pEOCT

aTom» Jlaboparopnas padota No 6

[IpyHuun nelcTBUS W HAa3sHA4eHUE pPEOoCTara.
[Tonxirouenue B 1enb. PeryaupoBanue CUilbl TOKa

peoctaroM M HU3MEpPEHHE  CONPOTUBIICHHUS
MIPOBOJIHMKA IIpM TOMOILIM aMIepMerpa |
BOJIETMETpA.

Jlaboparopuass pabora Ne 6 «PerymupoBanue
CHJIbI TOKA PEOCTATOM»

Jemoncmpayuu:  YCTPOUCTBO M NPUHLMII
JIEWCTBUS PEOCTaTa, Pa3IMYHbIE BUIbI PEOCTATOB:
MOJI3YHKOBBIH, HITETCENIbHBIN, Mara3uH

CcOnpoTUBJICHU. VI3MEHEHUE CUIIbI TOKA B LIETH C
MOMOIUIBIO peocTara.

— cobHpaTh NMEKTPUIECKYIO EIh;
—T10J1b30BaThCS PEOCTATOM IS PETYJIHPOBKU
CHJIBI TOKA B IICIIN,

—IIPEJICTABIIATh PE3yJIbTAThl HM3MEPEHH B
BU/JI€ TaOJIMIL;

— paboraTh B rpyrmre

2.18. «W3mepenue compoTHUBIEHUS IPOBOJHUKA
JlaGoparopHas padora Ne 7

IIPM I[IOMOILM aMIIEpMETPA U BOJBTMETPa»

PerynmupoBanue cmibl TOKa peocTaToM U
U3MEPEHHE CONPOTUBIICHHUS IPOBOJHHKA MPU
MTOMOIII aMITIEPMETPa U BOJIBTMETPA.
JlaGopartopHass  pabora  Ne 7
COIIPOTHBIIEHUSI  TPOBOJIHUKA
amIepMeTpa u BOJbTMETPa»

«3mepenue
Ipyd  [IOMOIIH

— Cobuparhb MEKTPUUYECKYIO 1IETIb;

— MH3MepsTh CONMpPOTUBIICHUE TPOBOJHHKA
IIpY IIOMOIIX aMIIEpMETPa U BOJIBTMETPA;

— paboTaTh B TpyIe

2.19. TlocnenoBaTenbHOE COSMHEHHE MPOBOTHIKOB

[TocnenoBarenbHOE COEAMHEHHUE MPOBOAHUKOB.
ConpoTHBieHHE MOCIEI0BATEIBHO COEAMHEHHBIX
npoBoAHUKOB. CHila TOKAa M HaIpspDKEHUE B IEMU
IIpYA TOCJIEIOBATEIBHOM COEAUHEHUH. Pelienue
3a7ad4.

Hemoncmpayuu: llenp ¢ 1OCHEAOBATEIBHO
COEJIMHEHHBIMU JIAMITIOYKAMH, TTOCTOSTHCTBO CHJIBI
TOKa Ha pa3JIMYHBIX Y4YacTKax LENU, ITOJTHOE
HampspKEHWEe B LENUW € MOCIENOBAaTEIbHO
COEAMHEHHBIMHU IPOBOJHUKAMM.

—IPUBOANTH IPUMEPHI IPUMEHEHUS
IIOCJIEIOBATEILHOTO COCIMHEHUS
IIPOBOJTHUKOB;

— pacCUYUTHIBaTh CUILY TOKA, HAIIPSKCHUE U
COIPOTHBIICHUE IIPU MOCIIEA0BATEIBHOM
COCIMHEHUU TIPOBOJHUKOB.

2.20. ITapamteapHOE COCTMHEHUE IPOBOTHUKOB

[TapannensHO€ COeIMHEHNE TPOBOIHUKOB.
CornpoTHBIeHHE IBYX MApAILIETHLHO COSAMHEHHBIX
MpoBOoAHUKOB. CHJla TOKAa M HaIpsHKEHUE B LEMU

MIpHU apaJlIeTbHOM coeuHeHnu. Pemenue 3amay.
Jlemoncmpayuu: [ens c MapaJIeabHO
BKJTIOUCHHBIMU JIaMITOYKaMHU, U3MEpPEHUE

HaIpsDKCHUA B IIPOBOJHHUKAX IMPU MAPAJIJICIIbHOM

—IIPUBOJUTH IMPUMCPLL IMPUMCHCHUA
napajjaCJIbHOI0 COCAMHCHUA ITPOBOAHHUKOB,
—paCcCYUTHIBATL CHIIY TOKa, HAIIPSXKCHUC U
COIIPOTUBJICHUEC npu mapajiCJIbHOM
COCAUMHCHUU.
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COCIMHCHNMN.

2.21. IlocaenoBaTeibHOE U NapaJlie/ibHOE COeIMHEeHNEe TPOBOJHNKOB

CriocoObl  pemieHus 337ad  Ha  pa3IdYHbIC
COEAMHEHUS MPOBOAHUKOB M 3akoH Oma.

—PaccuuTeiBaTh CUJly TOKa4, HAMPAXKCHUC,

COIIPOTHUBJICHUEC IIpu mapajjicibHOM u
OoCJICaA0BaTCIBHOM COCINMHCHNHA
IMPOBOIHHKOB.

—TIIpPUMEHSTh 3HaHUs K PELICHUIO 33]1a4

«IJIeKTPUYECKHHA TOK.
KonTtposnbHast pabota Ne3

Hanpsiskenue.

Conporusiienne.

CoennHeHHe TIPOBOTHHKOBY.

Kontponbhas pabora mo teme «INEKTPUIECCKUI
tok. Hampsixenue. Conporunenue. Coequnenue
IIPOBOJHUKOBY.

—IIpumeHeHnne TeopeTUUEeCKUX 3HaHUN K
pELIEHNUIO 3a/1a4

2.23. PaboTa 1 MOIIHOCTh 3JIEKTPUIECKOTO TOKA

PaGora »snextpuueckoro Toka. dopmyna ans
pacyera pabotrbl TOKa. EnuHuiel  paboThI
ANEKTPUUYECKOTO TOKA. MotHOCTb
anekTpudeckoro Toka. dopmyma mns pacuera
MOIIIHOCTH  3JIEKTPHUUYECKOT0 ToKa. EauHUIIbI
MOIIIHOCTH  JJICKTPHYECKOTO  TOKa.  AHamu3
TabauIel 9 yueOHuka. [Ipubops! 115 onpeaeieHus
MOIIHOCTHU TOKa. Pemenue 3anay. /Jevoncmpayuu.
W3mepenue MOIIHOCTH TOKa B JaOOpaTOpHOU
INEKTPOIUIATKE.

—PaccunTeiBaTh pa60Ty n MOIIHOCTB
SJICKTPHUYCCKOI'O TOKA,
—BbIpaXXaTb CIAUWHHUIY MOIMHOCTH 4YCpPE3

CAVMHUIBI HAITPSOKCHUA U CUJIbI TOKA

2.24. «A3MepeHHe MOIIIHOCTH M Pa00THI TOKA B JIEKTPUUIECKOii JJamme» JlaboparopHas paboTa

Ne 8

W3mepenne MOIIHOCTH U pabOTHI SJIEKTPUIECKOTO
ToKa. EnuHUIBI paboThl 3JEKTPHUUECKOro TOKa,
MIPUMEHSEMBIE Ha TIPAaKTUKE

Jlabopatopnass  pabora Ne8  «M3mepenue
MOIITHOCTH ¥ paboOThl TOKA B DJIEKTPUYECKOH
JamIe»

—Bpripaxarts paboty Toka B BT'u.; kB1'y;
—MH3MepATh MOIIHOCTh U paboTy TOKa

B JIaMII€, UCIOJIb3Ysl aMIIEPMETP, BOJBTMETP,
qachl;

—paboraTh B rpymne

2.25. 3akon [Ixoyns—Jlenna

HarpeBanue npoBOAHUKOB 31EKTPUUECKUM TOKOM.
dopMyna i pacdyera KOJMYECTBA TEIIOTHI,
BBIICTISIFOIIETOCS. B TPOBOJHHUKE TMpU padbore
AIEKTPUYECKOTO ToKa. 3akoH Jlxoyms-JleHia.
Pemenue 3anau.

Jlemoncmpayuu: HarpeBaHue NPOBOJHUKOB W3
Pa3JIMYHBIX BELIECTB AJIEKTPUUYECKUM TOKOM.

—OOBACHATH HATPEBAHUE MPOBOIHUKOB C
TOKOM C ITO3UIIHUU MOJICKYJIAPHOTO CTPOCHUA
BEILIECTBA,

— PpaCCUUTBIBATh KOJIMYECTBO TCILIIOTHI,
BBIIEJISIEMOE POBOJAHUKOM C TOKOM I10
3akony JIxoyinsa-Jlenua.

2.26. Konpencarop

Konpaencarop. D7eKTpOeMKOCTh
PaGora »snexTpuueckoro momus
Emnnuna BIIEKTPOEMKOCTH
Pemenue 3anau.

Jlemoncmpayuu:  Ilpoctedmmii
pa3IMyHbIe TUIIBI KOHJIEHCATOPOB.
Onwvim: 3apsiika KOHACHCATOpa OT AIEKTPOPOPHOI
MallIMHbI, 3aBUCUMOCTh EMKOCTH KOHAEHCAaTopa OT
IUIONIAAN TUIACTUH, JHUAJIEKTPUKA, PACCTOSHHUS

KOHJICHCATOPA.
KOHJIEHCaTopa.
KOHJICHCATOpA.

KOHJICHCATOD,

—OOBACHATH AJI YETO CIyKaT
KOH/JIEHCATOPbI B TEXHUKE;

—OOBSICHATH CIIOCOOBI YBEJIIMYEHUS U
YMEHBIIEHUs EMKOCTH KOHJIEHCATOPA;
—PacCUUTHIBATh IIEKTPOEMKOCTh
KOHJIeHCcaTopa, paboTy, KOTOPYIO COBEpIIIaeT
AIIEKTPUYECKOE MOJIE KOHAECHCATOPa, YJHEPTHIO
KOH/JIEHCATopa.
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MCKAY IJIaCTUHAMMU.

2.27. Jlamria HakanMBaHUs. DJIEKTPUUECKHE HarpeBaTeIbHbIC MPUOOPHI.

Paznmuunsie BHU/bI JIaMII, HCIIOJIb3yCMBbIC B
OCBEIIECHUHU. YCTPOICTBO JIaMIbl HaKaJlWBaHUS.
TemnoBoe  gelicTBUEe  TOKAa.  DJEKTpUYECKUE

HarpeBatenbHble TpuOopsl. [IpuunHel neperpys3ku
LIETIU ¥ KOPOTKOTO 3aMblkaHus. [Ipegoxpanureny.

[IpaBuna  Ge3omacHocTH  mpu  pabore ¢
3NeKTponpudopamu.

Jlemoncmpayuu:  YCTpOMCTBO M NPUHIUI
JEUCTBUS JIaMITbl HAKAJIMBAHUS, CBETOAUOIHBIX U
JFOMUHECHEHTHBIX Jaml,
AJIEKTpOHArpeBaTebHbIE puOOPHI, BH/IBI

MpEIOXPAHUTETIEH.

—Pa3znuyate no npuHUMNIY 1EWCTBUS JIAMIIBI,
KCIIOJIb3yEMBIE JJIs1 OCBEILCHHS,
MPEIOXPAHUTEIN B COBPEMEHHBIX MPUOOpaXx.

2.28. «Pabora. MomHocTh. 3akoH /Ixoyas—J/denna. Kongencarop»

KountpoJabHas padora Ne 4

KontponbHast pabora mno Teme «Pabora. | —IIpumeHeHne TEOpEeTUUECKUX 3HAHUH K
MoniHoCTb. 3akoH [xoyns—IJIeHna. | pemenuto 3aaay
Konpnencarop»

Pa3znen Ne3.JnekTpoMarHuTHbIe AiBJIeHUS (5 1)

3.1. OnbIT Jpcerena. MaruutHoe noje. MarautHoe 1oJie npsiMoro Toka.

MaruuTHOE T10J€. YCTaHOBJIEHUE CBA3U MEKIY
JJEKTPUYECKUM TOKOM M MATHUTHBIM IIOJIEM.
OmneiT Opcreaa. MarHuTHoe mosie MpsiMoro TOKa.
MarHuTHbI€ JINHUH.

Jlemoncmpayuu: KapThHa MarHUTHOTO — IOJIS
MIPOBOJIHUKA C TOKOM, PACIOJI0KEHHE MAarHUTHBIX
CTPEJIOK BOKPYT ITPOBOJHHUKA C TOKOM.

Onvim: B3auMonelicTBre IPOBOJAHUKA C TOKOM U
MAarHUTHOM CTPEIIKH

—BBIABIATH CBA3b MEKY DIEKTPUUECKUM
TOKOM W MarHUTHBIM IOJIEM;

— OOBSICHATH CBSI3b HANPABIICHUS
MAarHUTHBIX JIMHUM C HAIIpaBJIEHUEM TOKaB
MIPOBOJIHUKE;

—IIPUBOJIUTH IIPUMEPBI MATHUTHBIX
SIBIICHUM.

3.2. MarauTHoe noJje KaTylUIKU C TOKOM.

MarnuTHOe moje KaTymku ¢ TOKoM. CrocoObl
YCWJIEHHST MAarHUTHOTO JEHCTBUSL KaTyLIKH C
TOKOM. DJIEKTPOMArHUTBI U UX IPUMEHEHNE.
Lemoncmpayuu: ITokas BUJEO(HIEMA
«DJIEKTPOMAarHUThl U UX IPUMEHEHHUE ».

Onvimei: JleicTBME MarHUTHOTO MOJIS KaTyIIKH,
JEMCTBYE MarHUTHOTO OJISL KaTYILIKH C KEJIE3HBIM
CEpACYHHUKOM.

—HasbBath crocoObl yCHIIEHHsSI MArHUTHOTO
JIEHCTBHSI KaTYyIIKU C TOKOM;

—TIpPUBOAUTL  NPUMEPHl  KCIOJIB30BAHUS
AIIEKTPOMAarHuTOB B TEXHUKE U OBITY;

3.3.IlocTrossHHBIC MAarHUTEL. MarauTHOE I10JI€ MMOCTOSIHHBIX MAarHuTOB. MarHuTHOE MoJIe 3eMIx

IlocTossHHEIE MAarHUTHI. Bs3aumonetlictBue
MarHuToB. OOBSICHEHHE TMPUYUH OPHEHTALUU
J)KEJIE3HBIX  ONMJIOK B MAarHUTHOM  MOIJIE.

MarnutHoe noie 3emiun. Penrenue 3agay.
Jlemoncmpayuu: Tunbl MOCTOSHHBIX MarHUTOB.
B3aumoneiicTBie MarHUTHBIX CTPENOK, KapTHUHA
MarHMTHOTO  TOJSi ~ MarHWTOB,  YCTPOWUCTBO
KOMIIaca, MarHUTHBIC JIMHUW MAarHUTHOTO IIOJIS
Semin.

—OO0DBACHATH BO3SHUKHOBECHHE MarHUTHBIX
6ypB, HaMarom4mMBaHUEC XKCJIC3a,
—II0JIy4aTb KapTUHbBI MAarHuTHOT'O I1OJISA
IIOJIOCOBOT'O U nyr006pa3H0ro MAarHuToOB,;
—OIINCBhIBATH OIILITHI I1I0 HAMarHU4YuBaHHW IO
BCIICCTB
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Oneim: HamarHn4uBaHue BEIIECTBA.

3.4. JleiicTBME MarHUTHOTO TOJISI HA TTPOBOJIHUK C TOKOM. DJIEKTpUUYECKUM aBUTarelb. « U3yueHue
3JIEKTPUYECKOT0 IBUTaTeIsl IOCTOSTHHOTO TOKA (Ha Mmoaesn) JlabopatopHas pabora Ne 9

JleiicTBe MarHUTHOTO IIOJIA Ha MPOBOJAHUK C
TOKOM. YCTPOMCTBO MW MNPUHLHMII ACUCTBUSA
ANEKTPOABUTATEINSI IOCTOSHHOTO TOKA.
JlaboparopHas pabora Ne 9

«M3yuenue ANEKTPUYECKOTO JBUTATENs
MMOCTOSIHHOTO TOKa (Ha MOJIEJIN )

Onvim:  JleWicTBUe  MarHUTHOTO IIOJII  Ha
MPOBOJIHMK TOKOM. BpalieHue paMku ¢ TOKOM B
MarHMuTHOM TIOJI€.

—OOBACHATH NPUHITUIT ACHCTBUSA
AJIEKTPOJIBHUTATEINS U 00JIaCTH €ro
MIPUMEHCHHS,

—TIePEUYHCTISATH PEUMYIIECTBA
AJICKTPOJIBUTATEJIEH B CPABHEHUH C
TEIUIOBBIMHU;

—CcoOupaTh ANEKTPUICCKUI JBUTATEIID
MOCTOSIHHOTO TOKa (Ha MOJIEJIH).
—oOomnpeaensaTh OCHOBHBIC JETaIH
AIEKTPUYECKOTO JIBUTATEIISI TOCTOSTHHOTO
TOKa;

—paboTats B rpynmne

3.5. «OnekTpoMarHuTHbIE siBaeHUs» KoOHTpoabpHas

pabota No5

[To Teme  «OJEKTpPOMArHUTHBIE  SIBIICHUS
KontponbpHas padora

—IIpumenenne TeopeTHyecKnX 3HaHUH K
PELIEHUIO 3a/1a4

Pa3znen Ne 4 . CperoBbie siBjieHus (12 4)

4.1. Ucrounuku cBeta. [IpsmonnHeitHOE pacnipocTpaHEeHHE CBETa

Hcrounuku  cBera. EcrecrBennble u
HCKYCCTBEHHBIC HUCTOYHUKHU CBETA.
[IpsimonuHEHOE pacpOCTpPaHEHUE CBETa. 3aKOH
MPSMOJIMHEMHOTO  PACHpPOCTPAHEHUS  CBETA.
[TonsaTue nyda n myuka cBera. O6pazoBaHie TEHU
u nonyteHu. COJTHEYHOE M IyHHOE 3aTMEHHS.

Lemoncmpayuu: W3inydeHue cBeTa pa3iIUYHBIMU
HMCTOYHUKAMH, ITPSMOJIMHEHOE pacIpOCTpaHEHNE
CcBeTa, IoNyyeHue TeHu U nonyreHd. [lokas
BujeoduiibMa «CoJIHEUHbIE U JTYHHbIE 3aTMEHUSI»

—Habmronath npsMouHERHOE
pacrpoCTpaHEHUE CBETA;

—O0BICHIATh 00pa30BaHUE TECHH U TIOMYTEHU;
— MPOBOAUTH UCCIIEIOBATEIBCKHUI
AKCIIEPUMEHT I10 TOJIyYEHHUIO TEHU U
MOJYyTEHU

4.2. Bugumoe OBMKEHUE CBETHUI

Bunumoe nBmwxenue cBerwmi. [[Bmkenue CoiHiia
[0 JKJIMINTHKE. 30aMaKainbHble co3Be3aus. dasbl
Jlynsl. [letneobpazHoe 1BHKEHUE TIIAHET.

Hemoncmpayuu:  Tlokaz  Bumeodumbma  «
HBuwxenne 3emnn Bokpyr ComnHua», «dDasbl
Jlynsl». OmpeneneHue TmaaHeT Ha Hebe ¢
ITOMOIIBK ACTPOHOMUYECKOIO KaJICH1apsl.

—Haxomute ITlonspHyro 3Be3qy CO3BE3AMS
bonpiioit Menseauiibl;

—MUCIOJB3ys. MOJABUKHYIO KapTy 3BE3JHOTO
Heba OmpeeNaTh MOJI0KEeHNE TUTaHEeT

4.3. OtpaxeHue cBeTa. 3aKOH OTPaKEHUsI CBETa

SIBnenue, Hab01aeMoe MpY MaJCHUH JIyda CBEeTa
Ha rpaHuLly pas3zaena AByx cpel. OTpakeHue cBeTa.
3akoH oTpakeHus cBeTa. OOpaTUMOCTh CBETOBBIX
JIy4en.

Hemoncmpayuu: Tlpubop nmns  HaOMOACHHS
WU3MEHEHHUs yTia NaJeHus CBETa.

Onvim: OtpaxeHue CcBeTa OT 3€pKaJIbHOU
nosepxHoctu. MccnenoBaHue 3aBUCUMOCTH yrIuia
OTpaXKEHHUS OT yIJia MaJIeHusl.

—Habnronats oTpakeHue CBETA;
—IIpoBoauTh HUCCIeI0BaTEeIbCKUN
OKCIIEPUMEHT 110 W3YYCHHIO 3aBUCHUMOCTH
yriia OTPa)KE€HHUsI OT yrja MaJeHusl.
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4.4. T1nockoe 3epkajno

[TocTpoenne n300pakeHHW B TUIOCKOM 3€pKalie.
MHuuMoe u300paxeHne mpeaMera. 3epKalbHOe U
paccestHHOE OTpa)kKeHUE CBETA.

Oneim: Ilomyyenue wu300pakeHUS TpEIMETa B
IJIOCKOM 3epKajie.

—IIpuMeHsTh 3aKOHBI OTPAKEHUSI IPU
MOCTPOCHUH U300paXKECHHSI B TNIOCKOM
3epKaie;

—CTPOUTH U300paAXKEHHUE TOUKH B INIOCKOM
3epKaje

4.5. Ilpenomienue cBera. 3aKOH IPEJOMJICHUS CBETA

OnTtuueckas IIJIOTHOCTD CpEabl. SIBnenne
IMpCIOMJICHUA CBCTA. VYron maaeHus u yroua
IIpCIOMIICHUS JIy4a. CooTHoO1IeHNE MCXKAY YITIOM

NajeHusT M YIJIOM  IpeJoMJIEHUS.  3aKOH
npenomiieHus: cBeta. Ilokazarenb mpenomiieHus
IBYX Cpell.

Jlemoncmpayuu: [Ipenomnenue CBeTa.

[TpoxoxxaeHne cBeTa Yepe3 IIOCKONapauIeIbHYIO
TUTACTUHKY, TIPU3MY.

—Habnronate npenomiieHue CBeTa;
—paboTaTh C TEKCTOM y4eOHUKA;

— MPOBOAUTH UCCIIEI0BATEIbCKUIT
AKCIIEPUMEHT T10 MPEIOMIICHHIO CBETA TPH
Hepexo/ie Jy4a U3 Bo3ayXa B BOJY, JeiaTh
BBIBOJIBI 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

4.6. JIunzel. OnTuyeckas CUia JIMH3bI

JIun3sI, 1704 (dbuzndeckue CBOMCTBA u
xapakrepuctuku. @Dokyc smH3bL. DoOKycHOE
paccTosiHue. OnTuueckas cuia JIMH3BL.

OnTHueckue npuodopsl.
Jlemoncmpayuu: PaznmuuHble BUJBI JIUH3. XO
Jy4yel B coOMparolel U paccerBaroLIeH JIMH3aX.

—Pa3nuyare JIMH3BI 110 BHEIIHEMY BUJLY;
OnpeaAciisiTb, KakKad M3 [ABYX JIMH3 C
pa3HbIMU (OKYCHBIMH PACCTOSIHHSIMU Ja€T
OoJblIIee YBEIIUUCHUE;

— MPOBOJMTH UCCIICAOBATEIILCKOE 33/ IaHUE IO
TIOJTYYCHHIO H300paKESHHUS C TOMOIIBIO JIMH3BL

4.7. I300pakeHus1, 1aBaeMble JIUH301

[Toctpoenue U300paxeHui, JaBAEMBIX
coOmparomeld © pacceMBaloOUIel JUH3aMH, B
3aBUCHMOCTH  OT  PAcIOJIOXKEHHs  IpeaMera
OTHOCUTENIBHO (oKyca JWH3bL. M300paxkenus,

JaBaeMble COOMpAIOIIel 1 pacCeuBaIOIIEH JIMH30M.
OCHOBHOE CBOMCTBO JIMH3, HCIOJb3yEMOE B
ONITUYECKUX MPUOOpax

Jemoncmpayuu: TlomyueHue wu300pakeHUN C
TIOMOIIIBIO JINH3

—CTpouTh U300paKeHUs, JaBaeMble JIMH30U
(pacceuBaromieit, COOMparomIeii) sl CIIy9aeB:
F<f; 2F<f; F< f <2F;

—pas3nu4aTh Kakhe H300paKeHUs
coOuparomias ¥ paccenBaroIas JHH3bI

JaroT

4.8. «IlomyueHne n300paskeHH TP TOMOIIM JTMH3BD» JlabopaTopHas padora Ne 10

JlaboparopHast pabota Ne 10
«ITony4yenne n300pakeHUI MPU TOMOIIN JTHH3BDY

—u3MepATh  (pokycHoe
ONTHYECKYIO CHITY JINH3HI;
—AaHAJIM3UPOBATDH MOJYUCHHBIC IIPpHW IMOMOIIU
TUH3b  M300pakeHus, JenaTh  BBIBOJBI,
MPEACTABIISITH PE3yJIbTAT B BUJIEC TAOJIHII;
—paboTaTh B Ipymme

paccTossHHEe U

4.9. TlocTpoenne n300paskeHM, MOTYUYEHHBIX ¢ TOMOIIBIO JIMH3

Pemenne 3amau Ha mocTpoeHUE H300paKeHUH,
MOJYYEHHBIX C TIOMOIIBI0  COOMparIe u
paccemnBaroei JTUH3.

—IIpuMeHATs TeOpeTHYeCKUE 3HAHUS MPU
PEIICHUH 3a/1a4 Ha TOCTPOCHUE H300paKeHUH,
JTaBaCMbIX JIMH30M.

4.10. I'na3 kak ontuyeckasi cucrema. Onruueckue npudoOpbI

CTpOCHI/IC TJ1a3a. q)yHKI_[I/II/I OTJEIbHBIX YacTel
rjaasa.
cDOpMI/IpOBaHI/IC I/I306pa)KCHI/ISI Ha CCTYATKC IJjia3a.

—OOBACHATH BOCTIPUSATUE U300PAKEHUS
IJ1a30M YeJlOBEKa;

— NPUMEHSTh MEXIIPEIMETHbBIE CBA3U
(bU3UKA 1 OMOJTOTHH 71T OOBSICHEHUSI
BOCTIPUSATHUS U300paKCHHUSI
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Jlemoncmpayuu: Mopens ri1aza, nokas
BuneodubMa «bruzopykocTs u
JATbHO30PKOCTh)

4.11. «CseroBsie siBneHus» KonrponpHas pabora Ne6

Kontponbnas pabora mo Teme «CeroBble | —IIprMeHeHNE TEOPETHUSCKUX 3HAHUMA K
SIBJICHUSI pELIEHNUIO 3a/1a4
[ToBTOpEHUE NPONIEHHOTO MaTepHUaia —JleMOHCTpUPOBATh MPE3CHTALUY;

—BBICTYIATh C JOKJIAJaMH U y9aCTBOBATh B
UX 00CYXICHUU
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TEMATHUYECKOE IINTAHUPOBAHUE C ONPEJAEJIEHUEM
OCHOBHBIX BUJ0OB YUEBHOM JEATEJIBHOCTHU

9 kaacc (102 4, 3 U B Hee10)

OcHoBHOe coaecpkaHue 1mo rTeMmam

XapakTepucTHKA OCHOBHBIX BH/I0B
NeSITeIbHOCTH YUEHUKA

Paznen Ne 1. 3akonbl B3aumMojeiicTBUs U ABHKeHUs TeJl (344)

1.1. MartepunanbHas Touka. Cucrema orcuera

Onucanue nprkeHns. MarepuaabHas ToUKal

Kak Mojelb Tena. Kpurepun 3ameHsl Tena
MarepuanbHOU Toukoi. [loctynarensHoe
newxkenne. Cucrema orcuera.
Jemoncmpayuu. OnipenieneHre KOOpIuHaThI
(yTH, TPAEKTOPUH, CKOPOCTH) MaTepUAIbHOMN
TOYKH B 33/IaHHOU cucTeMe oTcuera (1o puc. 2, 6
y4ueOHUKa)

—Ha0mroaaTh 1 ONIUCHIBATH
MPSAMOJIMHEITHOE U PaBHOMEPHOE JBUKCHUE
TEJICKKH C KaneJIbHUIICH;

—ONpeAeATh M0 JEHTE CO CeAaMu Karesb
BHJI IBUKEHUS TEJIECKKHU, TPONUJIECHHBIN €10
IIyTh U IPOMEXYTOK BPEMEHHU OT Hayaia
JIBHJKEHHS 10 OCTAHOBKH;

—000CHOBEIBAaTh BO3MOKHOCTh 3aMEHBI
TEJICKKHU €€ MOJEIbI0 — MATEPHAIbHOMN
TOYKOH — JIJIsI ONUCAHUS IBHYKEHUS

1.2. llepemerienune

BexTop nepemerienus 1 He00OXOUMOCTb €ro
BBEJICHUS JJIs1 OIIPECIICHUS TTOJI0KEHUS
JBUKYLIETOoCs Teja B JIF000il MOMEHT BPEMEHHU.
Paznnuue Mexkay NOHATHSIMH «IIYyTh» H
«nepeMenieHue».

Hemoncmpayuu. Ilyts 1 nepeMenicHue

—IIpuBoauTHE IpUMEpPHI, B KOTOPBIX
KOOPJMHATY JABHXKYLIErocs Teja B J000H
MOMCHT BPEMCHH MOXHO OIIPCACIINTD, 3HAA
€ro HavaJIbHYIO0 KOOPJIUHATY U
COBEPILICHHOE UM 3a JaHHBII IPOMEKYTOK
BPEMEHU IIEpEMELICHUE, U HEIIb3S, €CIIH
BMECTO IIEPEMENICHUS 3a]1aH ITPOVICHHBIN
yTh

1.3. OnpenesieHHe KOOPAMHATHI IBHAKYIIEr0Cs TeJa

BekTopbl, uX MOJyJIH U IPOEKIIMH Ha BHIOPAHHYIO
ocb. HaxoskaeHue KOOpAMHATHI TeJIA 110 €ro
HAYAJIbHOM KOOPAMHATE M NMPOCKIUH BEKTOPA
nepemMeiieHnst

—Omnpenensats MOIyJIN U IPOEKLIUN
BEKTOPOB Ha KOOPJIMHATHYIO OCB;
—3alliCbIBATh YPaBHEHUE Ul ONPEACIICHUS
KOOPJIHMHATHI ABUXKYILErOCs Tela B
BEKTOPHOM M CKaJISIpHOM (hopme,
MCIOJIb30BAaTh €T0 ISl PEUICHMs 33124

1.4. Ilepemenienne Npu NPsIMOJIMHEITHOM PABHOMEPHOM JIBHKCHHH

st npsIMOJIMHEHHOT0 PABHOMEPHOI0
ABHKEHHS: OIIpe/ie/IeHHe BEKTOPa CKOPOCTH,
GopmyJibl 1J151 HAXO0XKAEHHUSI TPOCKUUH U
MO/YJIf BEKTOpPAa NepeMeleHus TeJia,
¢opmyaa 151 BBIYUCTICHUS KOOPAMHATHI
ABMKYIIErocs TeJia B JIIO00i 3a1aHHBII
MOMEHT BPpeMeHH, PABEHCTBO MOJIYJIsl BEKTOpa

—3anuceiBaTh GOPMYIIBL: 111 HAXOXKACHUS
IIPOEKIIMU U MOJyJII BEKTOPA NIEPEMEILIEHUS
Tena, U1 BBIYUCICHUS KOOPAUHATHI

— JIOKa3bIBaTh PAaBEHCTBO MOJYJISl BEKTOPA
nepeMenieHus MpoiIeHHOMY IyTH U
TUTOIIAM MO TPaKOM CKOPOCTH;
—CTpPOUTH IrpapUKH 3aBUCUMOCTHU

Vx = Vx (t)

MUpPHbIM WpndTOM BblAENEH MaTepmal, BbiHocAWwMNcA Ha O3 naun ErN3.
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MepeMEIIEeHUS MYTH U TUIOMIAIAH MO rpapuKoM
CKOPOCTH.

Jemoncmpayuu. PaBHOMEPHOE IBUKEHHUE,
HM3MEPEHHUE CKOPOCTH TeJa MPH PAaBHOMEPHOM
JBUKCHHH, TOCTPOCHUE TpaduKa 3aBUCHMOCTH Vy
= Vx (t), BBIUKCIIEHHE 110 3TOMY rpaduKy
MepeMeNIeHUs] U KOOPIMHATHI IBMXKYILErocs Tea
B JIt000M 3a/JaHHBIIl MOMEHT BPEMCHH;

1.5. IllpsimoJinHeliHOe PABHOYCKOPEHHOE IBUKEH

ue. YCKopeHue

MrHoBeHHasi CKOPOCTh. PaBHOYCKOpeHHOE
JABHKEHHE. Y CKOpPEeHue.

Jlemoncmpayuu. OnpeneneHue yCKOpPEHUs
MPSAMOJIMHENHOTO paBHOYCKOPEHHOTO JABUKEHUS

—OOBACHATH PUINUECKUIN CMBICIT TIOHSATHIA:
MTHOBEHHAsI CKOPOCTb, YCKOPEHHUE;
—TIPUBOJUTDH IPUMEPHI PAaBHOYCKOPEHHOTO
JIBYDKCHHS;

—3aMnuchIBaTh (OPMYITY ISl OIPEACTICHUS
YCKOPEHHsI B BEKTOPHOM BHJIE U B BU/IC
IPOCKLMI HA BEIOPAHHYIO OCh;

—

v, 3
[

a =

-+

—TIIPUMEHSATH (POPMYJIIBI ¢
Vx Yoy
a’x

= Px " Vox
t

* IS pEIeHHs

3aJlad, BbIpaKaTb J'IIO6y1-O U3 BXOJAIIHNX B

HUX BCJIMYHMH YCPE3 OCTAJIbHBIC

1.6. CkopocTh NPAMOJIMHEHOT0 PABHOYCKOPEHHOI0 ABHKeHus1. ' pagpuk ckopoctu

®opMmyJIbl A5 ONIPeeJIeHUsI BEKTOpa
CKOpOCTH U ero npoexkuuu. I'pagux
3aBHCHMMOCTH NIPOCKLIMH BEKTOPa CKOPOCTH OT
BpPEMEHH NPU PABHOYCKOPEHHOM [IBUKEHUH
JJIA CJIy4aeB, KOI1a BEKTOPbI CKOPOCTH U
YCKOpPEHHUSsI COHANIPABJICHBI; HANIPABJICHBI B
NPOTHBOIOJO0KHbIE CTOPOHBI.
Jemoncmpayuu. 3aBUCUMOCTb CKOPOCTH OT
BPEMEHH IIpU IIPSIMOIIMHEUHOM
PaBHOYCKOPEHHOM IBHXEHUU

—3anuceiBaTh HOpMyIIbI

v = v, tatv = v, +at.

)

v, = v, +atv, =1, + r:r,xt;
YUTATh U CTPOUTH TPAPHUKU 3aBUCUMOCTH Vx
= vy (b);
— peuars pacyeTHbIE U KaUECTBEHHBIE
3a/1au ¢ MPUMEHEHUEM yKa3aHHBIX (HopMyIT

1.7. Ilepemerienne Npu NPsIMOJIMHEITHOM PABHOYCKOPEHHOM /JABHKCHUHU

BuiBoa (popmyJibl nepeMenieHust
TrCOMCTPHUICCKUM ITYTEM

—Pemare pacueTHble 3a1a4u ©
pUMEHEHHEM (HOPMYJIbI
a, t?

=
2

—TPUBOANUTH (POPMYITY
g

5, = vy, t+

—/0Ka3bIBaTh, YTO AJIsA HpﬂMOJ’II/IHeI\/’IHOFO

PaBHOYCKOPCHHOI'O JABMIKCHUS YPABHCHUC
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x=x;+s,

MOXET OBITh MPEOOPa30BaHO B YPAaBHEHUE
£2

x

2

x = x5+ vy, t+

1.8. Ilepemenienue Tejia NpH NPSIMOJMHEHHOM PABHOYCKOPEHHOM JIBHKEHUM 0e3

HAYaJIbHON CKOPOCTH

3aKOHOMEPHOCTH, PUCYLIHE
NPAMOJINHEHHOMY PABHOYCKOPEHHOMY
JABHKEHHUIO 0€3 HAa4YaJIbHON CKOPOCTH.
Jlemoncmpayuu. 3aBUCUMOCTH MOJTYJISI
MepeMelIeHs] OT BPEMEHHU MPH MPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHHH C HYJIEBOM
Ha4aJIbHOM CKOPOCTHIO (I10 pUC. 2 WK
21yuyeOHuKa)

—Habnronath 1BUXKEHNE TEIEKKH C
KaneILHUIICH;

—JIeN1aTh BBEIBOJBI O XapaKTepe ABHKECHHUS
TEIIEKKU,

—BBIYHUCIATh MOAYJIb BEKTOpA
nepeMenieHus, COBEPIICHHOTO
MPSMOJIMHEHO U PAaBHOYCKOPEHHO
JABMJKYIIAMCS TCJIOM 3a N-F0 CEKyHAY OT
Havaja JBM)KEHHUSA, 110 MOIYIIIO
nepeMEIIeHHsI, COBEPILIEHHOTO UM 3a K-10
CEKyHIY.

1.9. «HccnenoBanue paBHOYCKOPEHHOI0 ABUKeHHS 0e3 Ha4YaJbHOI CKOPOCTH»

Jlaboparopuasi padora Ne 1

OrnpezeneHne yCKOPEHUsI 1 MTHOBEHHOM
CKOPOCTH TeJa, IBUKYIIEroCsl paBHOYCKOPEHHO.
JlaboparopHast pabota Ne 1 «MccnenoBanue
PaBHOYCKOPEHHOTO JIBIKEHUS 03 HauaabHOU
CKOPOCTH

—Ilonb3ysick METPOHOMOM, OTIPEIEIISITh
MIPOMEXKYTOK BPEMEHU OT Hayala
PaBHOYCKOPEHHOTO JIBMXKCHHS IIapUKa J10
€ro OCTAaHOBKH;

—OTMpEeaesITh YCKOPEHUE JTBUKECHUS
[IapUKa U €r0 MTHOBEHHYIO CKOPOCTh Mepe
yaapoM O IIJIUHIIP;

—IPEACTaBIATh PE3YyJIbTaThl U3MEPEHUN U
BBIYHMCIICHHUI B BUJIE TaOIUIl U TpadUKOB;
—T10 TpauKy ONpeAensiTh CKOPOCTh B
3a/IaHHBIA MOMEHT BPEMEHHU;

—paboTaTh B Ipymme

1.10. OTHoCcHTeBHOCTD ABMKeHUs] CamocTosiTeibHAA padoTa Ne 1

CamocrosarenbHas padora Ne 1 (o marepuany §
1—8).OTHOCHTE/ILHOCTH TPAEKTOPHH,
nepeMenieHus, MyTH, CKOPOCTH.
['eonenTpryeckas U reIMoueHTpUYeCcKas
cucteMbl Mupa. [IpyunHa cMEHBI 1HS 1 HOUU Ha
3emie (B reTMOLIEHTPUYECKON CUCTEME).
Lemoncmpayuu. OTHOCUTENBHOCTh TPAEKTOPHUH,
MepeMeNIeH s, CKOPOCTHU C IIOMOIIBIO MasgTHHUKA

—HabnronaTh n onUCHIBaTH IBUKEHUE
MasTHHKA B JIByX CHCTEMAaxX OTCUYETA, OJIHA
U3 KOTOPBIX CBA3aHa C 3eMJIEH, a Ipyras ¢
JIEHTOM, IBM)KYLIENCS PABHOMEPHO
OTHOCHUTEIILHO 3€MIIH;

—CpaBHUBATh TPACKTOPHH, ITYTH,
[EPEMEIICHUS, CKOPOCTU MassTHUKA B
YKa3aHHBIX CHCTEMAaX OTCUETA;
—IIPUBOAUTH IIPUMEPHI, NTOSCHAIOLINE
OTHOCHUTEJIBHOCTD JBUKEHUS

1.11. Wnepuunanbublie cucteMsbl orcuera. Ilepsrolii 3akon HeloToHa

[IprunHBI IBUKEHUS C TOUKHU 3pEHUS APUCTOTEINS
U €ro nocyeaoBaTesieil. 3aK0H HHepPIHU.
IlepBbiii 3axoH HbroTona. UHepuuajibHbie
CHCTEMBI 0TCYETA.

Jemoncmpayuu. SIBieHne vHEpLUUU

—HabnronaTh nposiBIeHNE UHEPIINU;
—TPUBOJUTH MPUMEPHI MPOSIBICHUS
WHEPLUH;

—pemiaTh Ka4eCTBEeHHBIC 3a/1a41 Ha
MIpUMEHEHHUE MepBoro 3akoHa HeroToHa
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1.12. Bropoii 3axkon HeloToHa

Bropoii 3akon Herorona. Equnuiia cuibl.
Jemoncmpayuu. Bropoii 3akod HeroToHa

—3anuchiBaTh BTOPOHl 3aKk0H HproTOHA B
Buzie (HOpMyJIbI;

—peniath pacueTHbIC U Ka4eCTBEHHbIE
3aJ1a4y Ha IPUMEHEHHUE 3TOT0 3aKOHA

1.13. Tpernii 3axkon HproToHa

Tpetnii 3akon Herorona. Cuiibl, BO3HUKAOIINE
P B3aUMOJICHCTBUU TEJ: a) UMEIOT OJINHAKOBYIO
npupoy; 0) IPUIOKEHBI K Pa3HBIM TeJIaM
Jlemoncmpayuu. Tpetnii 3axkoH HeroToHa (110
puc. 22—24 y4yeOHuka)

—Habmonate, onuceiBaTh U OOBICHATD
OIIBITHI, WTIOCTPUPYIOIINE CIIPaBEIIMBOCTb
TpeThero 3akoHa HeroToHa;

—3anuchiBaTh TpeTHii 3akoH HptoToHa B
BUze (HOpMyJIbI;

—pelaTh pacyeTHbIC U KaUeCTBEHHbIE
3aJja4d Ha IPUMEHEHHE 3TOr0 3aKOHA

1.14. CBoOoaHOe nageHue Tell

Yckopenne cBo6oaHOro nagenus. [lagenue e
B BO3/lyXe H pa3pe:KeHHOM MPOCTPAHCTBE.
Jemoncmpayuu. Ilanenue ten B BO3ayxe U
pa3pexeHHOM IpocTpaHcTBe (110 puc. 29
y4eOHHKA)

—HabmrogaTh nageHne OqHUX U TEX JKe TEI
B BO3/JyX€ U B Pa3pEKEHHOM IIPOCTPAHCTBE;
—JIeNIaTh BBIBOJI O IBMIKCHHUHU TEJI C
O/IMHAaKOBBIM YCKOPEHHUEM IpHU ACHCTBUU Ha
HHUX TOJIBKO CHIIBI TSKECTH

1.15. /IBu:keHue Tes1a, OPOIEHHOT0 BEPTUKAJIBH

o BBepx. HeBecomocth. «M3Mmepenne

YCKOpeHHus1 cBO0OIHOT0 najeHus» Jlaboparopuasi padora Ne 2

YMeHbllIeHHEe MOJYJI BEKTOPa CKOPOCTH IpHU
MIPOTUBOIIOJI0KHOM HaIIPaBJICHUU BEKTOPOB
HAYalbHOM CKOPOCTU U YCKOPEHHSI CBOOOTHOTO
najnenus. HeeecoMocTs.

JlaboparopHas padota Ne 2 «M3mepenue
YCKOPEHUsI CBOOOTHOTO MAICHUSD
Jlemoncmpayuu. Hesecomocts (110 puc. 31
yueOHUKa)

—HaO0mroaTh ONBITHL, CBUAETEIHCTBYIOIIUE
0 COCTOSTHUM HEBECOMOCTH TEll;

—CJ1enaTh BBIBOA 00 YCIIOBHSX, IPU
KOTOPBIX TCJIa HAXOAATCA B COCTOSIHHUN
HEBECOMOCTH;

—MU3MEPSITh YCKOPEHUE CBOOOIHOTO
najieHus;

—paboraTh B rpymnie

1.16. 3aK0H BCeMMPHOI0 TATOTEHUSI

3aK0H BCEMHPHOI'O TATOTEHHUS U YCJIOBHUSA €ro
NPUMEHNUMOCTH. ['paBuTAIIMOHHAS TOCTOSIHHAS.
Hemoncmpayuu. 1lanenue Ha 3eMI10 Tell, HE
HMMCIOIIMX OITOPhI MJIM IMOJABCCA

—3anuceIBaTh 3aKOH BCEMUPHOTO
TATOTEHUS B BUJE MATEMaTHYECKOTO
YpaBHEHHUS

1.17. YckopeHue

dopMya JiJIs oTpeIeTICHUsT yCKOPEHUST
cBOOOHOTO Na/IeHUs. 3aBUCHMOCTH YCKOPEHHUS
CBO0OOTHOI0 MAa/IeHUs OT HIUPOTHI MECTA U
BBICOTHI HaJ 3emMJieit

—U3 3aKk0Ha BCEMUPHOTO TATOTEHUS
BBIBOJUTH (HOPMYITY
G

g:

-
=

T

1.18. IIpsiMmosinHeliHOE M KPUBOJIMHEIHOE IBHIKE

HHUEC.

VYcnoBrue KpUBOJIIMHEHHOCTH JBUKECHHUS.
HanpagieHue ckopocTu TeJia IPU €ro
KPHMBOJIMHEITHOM JABHKEHHUH (B YACTHOCTH, 110
okpykHocTH). LlenTpocTpemuTenbHoe
yCKOpeHue.

JHemoncmpayuu. ITpumeps! TPSIMOIMHENHOTO U
KPUBOJMHEWHOTO JIBMKEHUS: CBOOOHOE MajieHne
Msi4a, KOTOPBI BBIPOHUIIN U3 PYK, U IBUKECHHE
Msi4a, OPOILIEHHOT0 TOPU30HTAJIBHO.

—IIpuBoauTh IpUMEpHI NPSIMOIUHENHOTO U
KPHUBOJIMHENHOTO JIBUKEHUS TEJ;
—HAa3bIBaTh YCJIOBUS, IPU KOTOPBIX TEJIa
JIBIKYTCS IPSIMOJIMHEWHO WU
KPUBOJIMHENHO;

—BBIYHCIIATh MOJYJIb

HCHTPOCTPEMUTCIILHOTI'O YCKOPCHHU 110
v .

_ v

R

= —aq

bopmyea
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Hamnpasnenue ckopocTy Npu JBUKEHUU 110
OKPY>KHOCTH (110 pHc. 39 yueOHUKA)

1.19. Kunematuka. /lunamuka. Pemenne 3agau

Pewrenue 3a1au no KnHEMaTuke Ha
PaBHOYCKOPEHHOE U PABHOMEPHOE JIBUKEHUE,
3aKoHbl Hbr0TOHA, IBUKEHUE 110 OKPYKHOCTH C
IMOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO

—Pemate pacyeTHbIE U KaUECTBEHHBIE
3a/1auu;

—CJIyLIaTh OTYET O pe3ybTaTax
BBIIIOJIHEHM S 3aJaHUS-IIPOEKTa
«OKCIEPUMEHTAIbHOE OATBEPIKICHUE
CIIPaBEUIMBOCTH YCJIOBUS KPUBOJIUHEHHOTO
JBHKECHHUS TEID»;

—ciymats goxnan «VckyccTBeHHbIe
CIlyTHHKH 3€MJIN», 3a/1aBaTh BOIIPOCHI U
IIPUHUMATDH Y4acTUE B OOCYKIAEHUH TEMBI

1.20. Umnyasbc Tesia. 3aKOH COXpaHEHHUs UMITYJIbCA

[IpuunHbI BBeIeHUS B HAyKy (pU3HMUECKOH
BEJIMYHUHBI — UMITYJIbC Tena. UMImyJibe Tesia
(popmynupoBKa U MaTeMaTHYECKasl 3aIKCh).
Enuanina nmmynsca. 3aMKHYTasi cHCTEMA TeJl.
W3meHeHre uMIynbCOB TeJ MPU UX
B3aUMOJICVCTBUH. BBIBOJ 3aK0HA COXpaHeHU s
HMIIYJIbCA.

Jlemoncmpayuu. immynbce Tena. 3akoH
COXpaHeHHUs uMIyibca (mo puc. 44 yueOHUKA)

—/JlaBaTp onpenencHue UMITyJbca Tela,
3HaTh €r0 €AVHUILLY;

—O0OBACHATD, KaKas ccTeMa Tell
Ha3bIBACTCS 3AMKHYTOM, IPUBOJIUTH
IIPUMEPBI 3aMKHYTON CHUCTEMBI;
—3aIMCBIBATH 3aKOH COXPAHEHUs
UMITyJIbCa

1.21. PeakTHBHOE IBUKEHHE

CymHocTh ¥ NpuMepbl peaKTHBHOIO
ABUKeHusi. HazHaueHne, KOHCTpyKLUS U
MIPUHLUIT JEUCTBUS paKkeTbl. MHOIOCTYIIEHUAThIE
pakeTsl

Jlemoncmpayuu. PeakTUBHOE IBUKCHHE.
Mopenb pakeTsl

—Haomronats U 00BACHATH [MOJIET MOAEIHU
PaKeThI

1.22. 3akoH coxpaHeHHs] MeXaHNYeCKOi JHePruu.

3aKOH COXpaHEHHMS MEXAaHMYECKON IHEPIruH.
BbIBo/1 3aK0HA U €ro NpUMEHEHHUE K PEHICHUI0
3a1a4

—Pemarp pacueTHble U KaUeCTBEHHBIE
3aJlauM Ha IPUMEHEHUE 3aKOHA COXPAaHEHUS
SHEPIuy;

—paboTaTh C 33JaHUSIMHU, IPUBEICHHBIMH B
paszzaene «/toru riaaBb»

1.23. «3akoHbl B3aumoJeicTBUs U ABH:KeHHus TeJ» KonTpoabHas padora Ne 1

KonrtponsHas padora Ne 1 mo teme «3aKOHbBI
B3aMMOJICHCTBUS M IBUKCHHUSI TEI»

—HpI/IMeHHTL 3HAHUSA K PCIICHHUIO 3aaa4

Pazpnen Ne2. Mexanudeckoe Kosie0anne U BOJHbI. 3ByK. (17 4)

2.1. KoaedoareanHnoe nu:xkenue. CBoO0OIHBIE KOJIEOAHUA

[Ipumeps! konebarenbHOro ABMKeHUs. O01ne
4epThl pa3HO00pa3HBIX KoNebanuii. JlnHaMuka
KOJIeOaHUH TOPU3OHTAITBHOTO MPYKUHHOTO
MasTHHUKA. CBOOOIHBbIE KOJIeOaHUS,
KoJie0aTe/ibHbIe CHCTEMbI, MAITHUK.

—Omnpenenars KoaedaTesIbHOE ABHKEHUE
IO €ro NMpHU3HaKam;

—IIpUBOANTD MIPUMEPHI KOJIeOaHU;
—ONKCHIBaTh JUHAMUKY CBOOOIHBIX
Kos1e0aHui NPy KUHHOTO U
MaTeMaTHYECKOro MasiTHUKOB;
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Jemoncmpayuu. [Tpumepsl KonedaTeTbHBIX
JBIDKEHUH (110 puc. 52 yueOHUKa).
DKcriepuMeHTANIbHAS 33]la4ya Ha TIOBTOPEHUE
3akoHa ['yka u u3MepeHue )KEeCTKOCTH TPy KUHBI
WM IIHYypa

—U3MCPATH KCCTKOCTD IMPYKUHBI NI
PE3UHOBOTO IITHYpa

2.2. BeJII/I‘lHHLI, XAPAKTEPU3yrmue KoJie0aTe/IbHOe JABHKCHHUEC

AMILIMTYA, IEPHOJ, YACTOTA, (ha3a
KoJie0aHuii. 3aBHCHUMOCTDH MEPHOA U YACTOTHI
MAasITHMKA OT AJMHbI €r0 HUTH.
Jlemoncmpayuu. llepuon konedbanuit
MPY>KMHHOT'O MAsITHUKA; SKCIEPUMEHTAIIbHBIN
BbIBO/JI 3aBUCUMOCTHU

|'ﬁ

T

Nk

—HaspIiBaTh BETUYMHBI, XapaKTEPU3YIOILIUE
KoJIeOaTEIbHOE ABIKEHHE,

—3aIuChIBaTh (HOPMYITY B3aUMOCBSI3H
MepHo/ia ¥ YaCTOThI KOJIeOaHMUii;
—TIPOBOJIUTH IKCIIEPUMEHTAIBHOE
WCCJICIOBAHKE 3aBUCIMOCTH TIEpHO/Ia
KOJICOAHMI TPYKMHHOTO MassTHUKA OT M U K

2.3. «MccaenoBanmne 3aBUCUMOCTH MEPHOIA U YACTOTHI CBOOOIHBIX K0JIEOAHN MATHUKA

OT JUIHHBI ero HUTW» Jlabopatopnas padora Ne 3

JlaboparopHast pabota Ne 3 «ccnenoBanue
3aBHCUMOCTH MEPHO/IA U YaCTOThI CBOOOHBIX
KOJIEOaHUI MasiTHUKA OT JJIMHBI €0 HUTHN))

—IIpoBOIUTE UCCIICIOBAHUS 3aBUCIMOCTH
nepuoia (4acToThl) KoJieOaHWH MassTHHKA OT
JUTHHBI €T0 HUTH;

—IIPEJICTABIISATh PE3yJIbTAThl U3MEPCHUN U
BBIYMCIIEHHI B BUJE TaOIMIL;

—paboTars B rpymiie;

—CITyIIaTh OTYET O pe3yIbTaTax
BBITOJIHEHUS 32/IaHUS-TIPOCKTA
«OrmpeieneHne Ka4eCTBEeHHON 3aBUCUMOCTH
nepuoJia KojaeOaH!i MaTeMaTHIECKOTO
MasiTHUKA OT YCKOPEHUsI CBOOOTHOTO
MaJCHUSD)

2.4. 3aTyxawmue Kojaedbanus. BolHy:K1eHHbIe KoJleOaHusl

IIpeBpamenue MexaHM4YeCKOM IHEPruu
K0J1e0aTeJIbHOI ccTeMbl BO BHYTPEHHIOIO.
3aryxaomue Koged0anus. BoinyKaeHHbBIC
KoJebanmus. Yactora ycTaHOBUBIINUXCS
BBIHYKJICHHBIX KOJIEOaHUH.

Jlemoncmpayuu. IlpeoOpa3zoBanue YHEPTUU B
nporecce CBOOOHBIX KosleOaHul. 3aTyxaHue
cBOOO/HBIX KoJeOaHul. BeiHyX/1eHHbIE
Kosie0aHus

—OOBACHATH IPUYUHY 3aTyXaHUs
CBOOOIHEIX KOJICOaHUIH;

—HAa3bIBATh YCJIOBHUE CYLIECTBOBAHUS
HEe3aTyXaloluX KojeOaHuit

2.5. Pe3onanc

YciaoBus HACTyNJIeHUs1 M pu3ndecKast
CYIIHOCTH SIBJICHUSI Pe30HAHCA. Y4eT
pe30HaHca B NPaKTHKe.

Jlemoncmpayuu. Pe3oHanc MassTHUKOB (110 pUC.
68 ydueOHUKA)

—OOBACHATH, B U€M 3aKJIIOUACTCS SBIICHHE
pe30HaHca;

—IIPUBOJIUTH TPUMEPHI MOJIE3HBIX U
BPEIHBIX ITPOSIBIICHUI PE30HAHCA U IIyTH
YCTPaHEHMS TOCIEAHUX

2.6. PacnpocTpaHenune Koj1e0aHuii B YIPYTHX Cpeaax.

MexaHu3M paciupoCTpaHeHUsT YIPYTHUX
KoJieOanuil. MexaHndecKrUe BOJIHBI.

—Paznmmuath MOINEPCUYHEBIC U ITPOJOJIbHBIC
BOJIHBI,
—OIHUChIBATh MCXaHU3M O6paSOBaHI/I$I BOJIH,
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Ilonepeunslie U NPOAOJILHBbIE YIIPYTHe BOJTHBI B
TBEPJIBIX, XKUJIKHX ¥ ra3000pa3HbIX cpeax.
Hemoncmpayuu. O6pa3oBanue u
pacrpocTpaHeHHE TOTIEPEYHBIX U TPOIOIBHBIX
BOJIH (10 puc. 69—71 yueOHuUKa)

—HAa3bIBATh XapaKTEPU3YIOLIHE BOJIHBI
(bu3nyeckre BEIINYUHBI

2.7. JlimHa BoJiHbI. CKOPOCTH PacipoCTPAHEHHsI BOJIH

XapaKTepUCTUKU BOJIH: CKOPOCTh, AJTHHA
BOJIHBI, YaCTOTA, epuoJ1 konedanuit. CBs3b
JUTMHBI BOJIHBI CO CKOPOCTBIO €€
pacrnpocTpaHeHUs U MEPUOIOM (4acTOTOM)
Jemoncmpayuu. [InvHa BosHsl (110 puc. 72
y4eOHHKA)

—Ha3bIBaTh BEIIMUMHBI, XapaKTepU3YIOIIHE
YIPYTUe€ BOJIHBL;

—3aMnuchIBaTh (POPMYIIBI B3aUMOCBSI3U
MEXIy HUMHU

2.8. UcTouHuku 3ByKa. 3ByKOBbIe KoOJieOaHUsI

NcTounuku 3Byka — Teja, KoJaeOIoniecs ¢
gactoToi 16 't — 20 kI'n. YapTpas3Byk u
nH(ppa3ByK. DXOIOKAIHSI.

Jlemoncmpayuu. Konebmromieecs TeI0 Kak
HCTOYHUK 3BYKa (110 puc. 74—76 yyeOHuUKa)

—HaspiBaTh [uana3zoH 4acTOT 3BYKOBBIX
BOJIH;

—TPUBOAUTD IPUMEPHI HICTOYHHUKOB 3BYKa;
—TIPUBOAUTH 0OOCHOBAHMSI TOTO, UTO 3BYK
SBIIIETCS IPOAOILHON BOJIHOM;

—CJIyIaTh AOKJIaJ «YIIbTpa3ByK U
uH(ppa3ByK B IPUPOJIE, TEXHUKE U
MEAMIIMHEY, 331aBaTh BOIPOCH] U
PUHUMATDH Y4aCTUE B OOCYKICHUH TEMBI

2.9. BeicoTa, TeMOp M I'POMKOCTb 3BYKAa

3aBHCHUMOCTB BBICOTHI 3BYKa OT 4aCTOTHI, &
I'POMKOCTH 3ByKa — OT aMILIUTY/Ibl KOJIeOaHH U
HEKOTOPBIX JAPYrux nmpuuuH. [TemOp 3ByKa. ]
Jlemoncmpayuu. 3aBUCUIMOCTD BBICOTHI TOHA OT
4acTOThI KosebaHui (1o puc. 79 yyeOHuUKa).
3aBHCUMOCTh TPOMKOCTH 3BYKa OT aMILITUTY/IbI
KosiebaHui (1o puc. 76 yueOHMKA)

—Ha ocHOBaHMM YBUICHHBIX OIBITOB
BBIJIBUTaTh TUIIOTE3bI OTHOCUTEIBLHO
3aBUCUMOCTH BBICOTBHI TOHA OT YaCTOTBI, &
IPOMKOCTH — OT aMILIUTY/Ibl KOJeOaHui
HCTOYHMKA 3ByKa

2.10. 3ByKoBbBI€ BOJIHBI

Hanunune cpeapt — HeoOX0AMMOE yCIIOBHE
pacnpoctpaHeHus 3Byka. CKOpOCTh 3ByKa B
Pa3IUYHBIX Cpelax.

Hemoncmpayuu. HeobxoaumocTs ynpyroi
cpeabl JUIs Iiepeauu 3ByKOBBIX KosiebaHui (110
puc. 80 yueOHUKA)

—Bp1BUraTh rUNOTE3BI O 3aBUCUMOCTH
CKOPOCTH 3BYKa OT CBOICTB Cpe/ibl U OT €€
TEMIIEPATYPBI;

—OOBSCHSTDH, TIOYEMY B ra3ax CKOPOCTb
3ByKa BO3pacTacT ¢ IOBBILICHUEM
TEMIEPATYPbI

2.11. «Mexanuveckue KoJjiedaHusi M BOJHbI. 3ByK» KonTpoJbHasi padora Ne 2

KonrtponsHas pabora Ne 2 o teme
«Mexanunueckue KoieOaHusi ¥ BOJHBL. 3BYK»

—HpI/IMeHHTL 3HAHUSA K PCIICHHUIO 3aaa4

2.12. 9x0. 3ByKOBOI1 pe30HAHC.

Otpaxxenue 3Byka. 9X0. 3ByKOBOM pE30HAHC.
Hemoncmpayuu. OTpakeHue 3ByKOBBIX BOJIH.
3ByKOBO# pe3oHaHc (1Mo puc. 84 yueOHmKa)

—QODSICHATL HAOIIOAEMBIH OIIBIT IO
BO30YKJIEHUIO KOJIEOaHUI OJHOTO
KaMepTOHA 3BYKOM, HCITYCKaeMbIM JIPyTUM
KaMEpTOHOM TaKOM K€ YaCTOThI

Paznesn Ne3. JiekrpoMaruuTHoe moJie (22 4)

3.1. MarauTHoOe 1noJie.
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Wctounukn MaruuTHOro noJjs. I'umoresa
Awmmepa. ['paduueckoe nzobpaxeHue
MarHuTHOTO 1oJist. OTHOPOJHOE ¥ HEAHOPOIHOE
MAarHuTHOE 1oJie. JINHUM HEOAHOPOHOTO U
OJIHOPOJIHOI'O MarHUTHOTO TOJIS
Jemoncmpayuu. IIpoctpancTBEHHAss MOJENb
MarduTHOTO IOJIS IIOCTOSHHOI'O MAarHMTa.
JleMoHcTpaius ClieKTPOB MarHUTHOTO TTOJIS
TOKOB

—/lenath BBIBOJIBI O 3aMKHYTOCTH
MarHuTHBIX JAHWUH U 00 0cIaOJIEHUH I10JIA C
yAalIeHUEeM OT MPOBOIHUKOB C TOKOM

3.2. HanpaBneHne TOKAa U HaINpaBJICHUE JJMHHUHA €ro MarHUTHOTO MOJIsI

CBs13b HampaBIeHUS JIMHUN MarHUTHOTO TOJIS
TOKa C HaIlpaBJICHUEM TOKa B TPOBOJIHUKE.
IIpaBuio 0ypaBuuka. [IpaBuiio npaBoi pyku
U1 COJIEHOM 1A

—®opmynupoBaTh MPaBUIIO IPABON PYKH
JUISL COJIEHOM1A, IPABUIIO OypaBUMKa;
—OIpeeNsaTh HalpaBiIeHHe
ANEKTPUYECKOTO TOKA B IPOBOJHUKAX U
HAIpPAaBJICHUE JIMHUN MarHUTHOTO TOJIS

3.3. O6napy:xenune MaruuTHoro noJs. IlpaBuio

JIeBOIl pYKH

JleficTBHEe MarHUTHOTO TI0JISI HAa MPOBOIHHK C
TOKOM U Ha JBMXKYIIYIOCS 3apsDKCHHYIO YaCTHUILY.
OO6HapyxeHrue MarHUTHOTO TOJIS 110 €T0
JICHCTBUIO Ha AJeKTpuyeckuid Tok. IlpaBuiio
JIeBOMl pYKH

Jemoncmpayuu. JIeiicTB€ MAarHUTHOTO I1OJIS HA
MIPOBOAHHK C TOKOM (110 puc. 104 yueOHHKa)

—IIpuMeHsTh IPAaBUIIO JIEBOU PYKHU;
—OTMpeesITh HAITPaBICHUE CHIIBI,
JIEHCTBYIOILIEH Ha AJIEKTPUUECKUH 3aps,
JIBIDKYIIUICS B MArHUTHOM TIOJIE;
—omnpeenaTh 3HaK 3apsijia ¥ HalpaBJICHUE
JIBHKEHHUS YaCTHULIBI

3.4. Unaykuusi MATHUTHOTO 10Jis1. MAarHMTHBIN MOTOK

WNunykuust MarHuTHOTO nosist. MoayJib BeKTOpa
MATHUTHOM MHAYKUUM. JIMHUM MATHUTHOM
UHAYKUMHU. ETUHUIBI MATHUTHON MHIYKLIUH.
3aBUCHMOCTH MAarHUTHOTO MMOTOKA,
MPOHMU3BIBAIOIIETO JIOIAb KOHTYpPA, OT
IJIONIaAN KOHTYpa, OPUEHTAIUU TNIOCKOCTH
KOHTYpPA 10 OTHOLIEHHUIO K JIMHUSM MarHUTHON
WHAYKIUU U OT MOJYJISI BEKTOpPA MAarHUTHOM
WHAYKIUHA MArHUTHOTO IO

—3anuceiBaTh (HOpPMYyITy B3aUMOCBSA3H
MOJTyJIsl BEKTOpA MarHUTHOM MHIYKIMU B
MarHUTHOTO TOJISl C MOAYJeM CuJlbl F,
JICHCTBYIOIIEH Ha TPOBOIHUK JIHHOM |,
PaCIIONI0KEHHBIN MTEPIIEHAUKYIISIPHO
JIMHUSIM MarHUTHOW MHIAYKIMH, U CUJION
ToKa | B MpoBOHUKE;

—OITMCHIBATh 3aBUCHMOCTh MarHUTHOTO
IOTOKA OT UHAYKIMHA MAarHUTHOTO IOJIs,
MPOHM3BIBAIOIIETO IJIOMIAlb KOHTYpa U OT
€ro OPUEHTALMU 110 OTHOLIECHUIO K JIMHUAM
MAarHUTHOW MHIYKIIMHU

3.5. SIBiieHue 3J1eKTPOMATHUTHONH MHAYKIIUH

OneiTel @apanes. [IpyunHa BOSHUKHOBEHUS
MHIYKIIMOHHOTO ToKa. Onpenenenne SBIeHUs
JIEKTPOMAarHUTHOW MHAYKIMH. TeXHUYECKOE
MIPUMEHEHUE SBJICHUS

Jemoncmpayuu. D1eKTpOMarHUTHASL UHIYKIUS
(o puc. 122—124 yuebHuKa)

—Ha6mrogaTh ¥ OIUCHIBATEH OIBITHI,
MOJATBEPKIAIOIINE TTOSBIICHHE
AIEKTPUYECKOTO I0JIs P U3MEHEHU U
MarHUTHOTO IT0JIS, JIENIATh BBIBOJIBI

3.6. «M3yuyeHue siBJICHUS JJIECKTPOMATHUTHOM MH

aykuumn» JladopaTtopuasi padora Ne 4

JlaboparopHast pabota Ne 4 «/3yueHue siBICHUS
AJIEKTPOMArHUTHON UHIYKITUN

—IIpoBoauTh HcCEenOBaTENBCKUI
AKCHEPUMEHT MO U3YUECHUIO SIBJICHUS
AJIEKTPOMATHUTHON MHIAYKLIUH;
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—aHaJIM3UPOBATH PE3YJILTAThI
HKCIIEPUMEHTA U JEJIaTh BHIBOIBI;
—paboTath B rpynrne

3.7. HanpaBJienne HHAYKIMOHHOTO ToKa. [IpaBuiio Jlenna

Bo3HHKHOBEHHE WHAYKIIMOHHOTO TOKA B
AITIOMHUHHEBOM KOJIbIIE TPU U3MEHEHUH
MPOXO/SAIIETO CKBO3b KOJIBIIO MAarHUTHOTO
notoka. OnpeeneHue HanpaBlIeHUs
HMHyKIHOHHOTO TOKa. [IpaBuio Jlenna
Jemoncmpayuu. 11pasuno Jlenna.
B3anmMopeiicTBre aIfOMUHUEBBIX KOJIEIL
(CTUTIOIITHOTO | C MPOPE3BI0) C MArHUTOM (I10 PHC.
126—130 yuebnmKa)

—Habnonats B3aumoeiicTeue
ATFOMHHHUEBBIX KOJICI] C MAaTHUTOM;
—O0OBACHATH (PU3UYECKYIO CYTh IPaBUIIA
Jlenna u popMyIHpOBaTH €ro;
—IIPUMEHSATH NpaBmiio JIeHa u nmpaBuio
NpaBOW PYKH ISl OIPE/ICICHUS
HaNpaBJICHUS] HHIYKIIMOHHOTO TOKa

3.8. SiBiieHHe caMOMHIYKIMH

@u3nyeckas CyTh sIBJEHUS CAMOMHIYKIMH.
WHayKTUBHOCTE. DHEPrUsi MAarHUTHOTO T10JIS
TOKa.

Jemoncmpayuu. 1lposBienne caMOUHAYKIAH
MIPH 3aMBIKAHUU U Pa3MBIKAHUH AJIEKTPUYECKOM
tenu (mo puc. 131, 132 yueGHuka)

—HaoOmronate U 00BACHATH SABJIEHUE
CaMOWHTyKITUU

3.9. Moay4yeHnne U nepeaaya nepeMeHHOro JJIeKTpuueckoro Toka. Tpancdopmarop

IlepeMeHHBIH 3JIeKTPUYECKHUI TOK.
Tpacdopmarop. DieKTpOMEXaHUUECKUN
WHIYKIIMOHHBINA reHepaTop (Kak mpumep —
ruaporereparop). [lorepu sueprun B JIDII,
CrocoObI YMEHbIICHHMS TOTepb. HazHadueHwue,
YCTPOMCTBO U NPUHLIUI ACHCTBUSA
TpaHnchopmaTopa, ero IpuMeHeHue NP neperaye
3JIEKTPOIHEPIUH.

Jlemoncmpayuu. Y CTpOWCTBO reHepaTopa
IIEPEMEHHOT0 TOKA. Y CTPOMCTBO
TpanchopmaTopa

—Paccka3bpiBaTh 00 yCTpOICTBE U
MPUHIIMIE JEHCTBUS FEHEpaTOpa
MIEPEMEHHOT0 TOKA;

—Ha3bIBaTh CIIOCOOBI yMEHbILIEHUS TOTEPh
AIIEKTPO’HEPIUHU Iepeiade ee Ha OoJblue
pacCcTOSsIHUS;

—paccka3blBaTh O HA3HAYEHUH, YCTPOMCTBE
Y TIPUHIIUIIE AeiicTBUS TpaHchopmaropa u
€ro NpuMCHCHNHU

3.10. D1eKTPOMArHUTHOE 10JIe. DJIeKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMArHUTHOE T0JIe, er0 HCTOYHHUK.
Paznuune Mexay BUXPEBBIM dJEKTPHUUECKUM U
ANEKTPOCTATHUYECKUM TIOJISIMHU.
DNEeKTPOMAarHUTHHIE BOJTHBI: CKOPOCTh,
MOTICPEYHOCTH, JITMHA BOJTHBI, IPUIHHA
BO3HUKHOBEHHUS BOJH. [lonmyueHue u perucrpammus
3JIEKTPOMArHUTHBIX BOJH. CaMOCTOsTeIIbHAS
pabota Ne 2 (o marepuany § 35—43).
Hemoncmpayuu. Viznyyenue u npuem
ANEKTPOMArHUTHBIX BOJIH.

—HaO0ntonaTh ONBIT 1O U3ITYYEHHUIO U
IpUEMY JIEKTPOMArHUTHBIX BOJIH;
—OTHCHIBATh PA3INIHSI MEX/Yy BUXPEBBIM
AIIEKTPUUYECKUM U HJIEKTPOCTATUYECKUM
MOJISIMH

3.11. KosebaTenbHblil KOHTYP. Ilo/rydyeHHe 3J1eKTPOMAarHUTHBIX KOJIeOaHUH

BricokoyacTOTHBIE 3JIEKTPOMAarHUTHbIE
KOJIeOaHUs U BOJTHBI — HEOOXOUMBIE CPEJICTBA
JUTSL OCYIIECTBIICHUS PaJIUOCBS3H.
KoJie0aTebHbINH KOHTYP, OJIy4YeHHE

—Hab6marogaTh cBOOOIHEIE
AJICKTPOMArHUTHBIC KOJICOAHUS B
Kose0aTeIbHOM KOHTYPE;

—J1e7aTh BBIBOJIBL;

—permath 3a1a4u Ha hopmyny Tomcona
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3JIeKTPOMATHUTHBIX KoJie0aHuil. Popmyia
Tomcona.

Jlemoncmpayuu. Perucrpanusi cBOOOIHBIX
IIEKTPUYECKUX Kosebanuii (1o puc. 140
yueOHUKa)

3.12. IlpuHUMIIBI PAAMOCBS3H U TeJIE€BH/ICHUSA

brok-cxema nepezaromero u NpueMHOr0
YCTPOMCTB ISl OCYILLECTBICHUS PaJUOCBS3H.
AMIUIUTYIHAST MOIYJISIUS M IETEKTUPOBAHKE
BBICOKOYACTOTHBIX KOJICOAHHIA
Jemoncmpayuu. [IpuHIMIBL PaTUOCBI3U

—Paccka3pIBaTh 0 IpUHIMIAX PaTUOCBSI3U
U TEJICBUJICHHUS,

—CcIymars goknan «PasBurtue cpeacTs u
croco0oB nepegaun HHGpopMauu Ha
JIaJIeKHe PAcCTOSIHUS C APEBHUX BPEMEH U
JIO HalUIUX JHEW»

3.13. D1eKTpOMAarHUTHAsA NPUPOAA CBETA

CBeT KaK 4acTHBIN Cily4ail 3JIEKTPOMarHUTHBIX
BOJIH. J{Mana3oH BUAMMOTO U3IyUeHHUs Ha IIKaje
AJICKTPOMArHUTHBIX BOJIH. YacTHIIBI
3JIEKTPOMArHUTHOTO U3JTyUYEHUSI — (POTOHBI
(KBaHTBI)

—Has3siBath PA3JIMYIHBIC JHUAITa30HbI
SJICKTPOMArdMTHBIX BOJIH

3.14. Ilpenomienne cBeta. Jlucnepcus ceera. LlBera Tes

DU3NYECKUI CMBICI TTOKA3aTeNs MPETOMIICHUS.
SBnenue nucnepcuu. Paznoxenue 6emnoro ceera B
crekrp. [lomyuenue Gemoro cBeTa mytem
CJIOKEHUS CIIEKTPAJIbHBIX LIBETOB. L{BeTa Te.
Hasnauenue u yctpoiicTBo ciektporpada u
CIEKTPOCKOIIA.

Jlemoncmpayuu. IlpenomieHrue CBETOBOIO Jiy4a
(o puc. 145 yue6Huka). OnbITH IO PUCYHKAM
149—153 yuebHuKa

—Habmoaats paznoxenue 6eJ10ro CBeTa B
CIIEKTP TPHU €ro MPOXO0XKICHUH CKBO3b
MPU3MY U TIOJTydeHHEe OeJIoro cBeTa myTeM
CJIOXKEHUSI CIIEKTPAIILHBIX 1BETOB C
MIOMOIIIBIO JIMH3HI;

—00BACHITH CYTb U AaBaTb OIIPCACIICHUC
SIBIICHHS TUCTICPCUN

3.15. Tunbl ONTHYECKUX CIIEKTPOB.

CrnomHoOM 1 TMHEWYaThle CIIEKTPhI, YCIOBUS UX
nostydeHus. CrieKTpel UCITyCKaHUs U
norsoueHus. 3akoH Kupxroda. ATombr —
VCTOYHUKH W3ITyYEHUS U MOTJIOIIECHNUS CBETA.

—HaOnrogaTh CIUIONIHON U JUHEHYaThIE
CHEKTPHI UCITYCKAHMUS,

—Ha3bIBaTh YCIIOBUS 00Pa30BaHHUS
CIUTOIIHBIX U JJUHEHUYATHIX CTIEKTPOB
HCIIyCKaHHUS;

—paboTaTs B TpyTIIE;

—CIymaTh JOKJIaa « MeTo | CIIeKTpaIbHOTO
aHallM3a U ero NpUMeHeHUe B HayKe U
TCXHUKE»

3.16. ITorsiomenue u ucnyckanme ceera aromamu. Ilpoucxoxaenue JuHeH4aThIX CIIEKTPOB

OObscHeHre U3TyYeHHs U MOTJIONIEHUS CBETa
aTOMaMU U MPOMCXO0KICHUS JINHENYaThIX
CIIEKTPOB Ha OCHOBE NOCTYJIaToB bopa.
CamocrosarenbHas padora Ne 3 (o marepuanam
§ 44—47,49—51)

—OOBACHATH U3IIyYSHHUE U TIOTJIONIEHUE
CBETa aTOMaMU U IIPOUCXOKICHUE
JIMHEWYATBIX CIIEKTPOB Ha OCHOBE
nocryJiatoB bopa;

—pa60TaTB C 3aJaHusIMU, IIPUBECICHHBIMHA B
pasnene «roru riasb»

Pa3znea Ne4. Ctpoenue atoma u aToMHOro siapa (184)
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4.1. PaanoakTuBHOCTH. MoaeJ i aTOMOB

PagnoakTHBHOCTE KaK CBUETEILCTBO CI0XKHOTO
CTpoeHusi aToMOB. Anb(a-,0eTa- 1 raMma
u3nydenusi. Mogens aroma TomcoHa. OnbIThI
Pesepdopna no paccesauro o-gactuil. SnepHas
MOJ€ENb aToMa

—OmnmuceiBath onbITH Pesepdopmaa: mo
0OHapYKEHUIO CII0KHOTO COCTaBa
PaZMOaKTUBHOTO U3TYUYCHHUS U 1O
HCCJIEJOBAHMIO C IIOMOIIBIO PACCESHUS Ol
YacTHUIl CTPOEHUS aToMa

4.2. PagnoakTuBHBIE MpEeBpALICHUA ATOMHBIX sIIEp

[IpeBpatienus saep npu paguoaKTUBHOM
pacnajie Ha IpuMepe o-pacraja paius.
O6o3HaueHue s11ep XUMUYECKUX JIEMEHTOB.
MaccoBoe U 3aps110BO€ Yuciia. 3aKOH COXPAHEHHUS
MaccOBOI0 YHCIIa U 3apsijia PHU paAMOaKTUBHBIX
MIPEeBPALCHUSIX

—QOOBACHATH CYyTh 3aKOHOB COXpaHEHUs
MaccOBOI'0 YKCJIa U 3apsiia IpU
pPaZOaKTUBHBIX MTPEBPAICHUSIX;
—IPUMEHSTH 3TU 3aKOHBI TIPU 3aMTUCH
YPaBHEHUH AJICPHBIX PEaKINil

4.3. DkcnepuMeHTAJbHbIE METO/Abl HCCJIEIOBAHUS YACTHI

Haznauenue, yCcTpoiiCTBO U IPUHLIUII ACHCTBUS
cyerurka ['elirepa u kamepsl BuibcoHa.

—MW3MepsaTh MOLITHOCTH J103BI
paguauoHHOro (POHA TO3UMETPOM;
—CpaBHHUBATH ITOJIyYCHHBIN PE3yIbTaT C
HauOOJIBIIINM A0IIYCTHUMBIM JJIs1 UCJIOBCKA
3HAYCHHEM;

—paboraTh B rpymnie

4.4. OTKpBITHE IPOTOHA M HEHTPOHA

BriOuBanue o-4acTuIiaMy IPOTOHOB U3 SIEP
aToma azota. HaGmonenue dororpadmii
o0pa3oBaBIIUXCs B Kamepe BuibcoHa TpekoB
YacTHUII, yYaCTBOBABIIMX B SACPHON PEaKIUH.
OTkpbITHE U CBOWCTBA HEUTPOHA

—IIpuMeHsTh 3aKOHBI COXpPAHEHUS
MacCOBOI'0 YHCJIa U 3apsza AJIs 3alUCU
YPaBHEHUH AJIEPHBIX PEAKLUN

4.5. CocTaB aTOMHOTO siipa. SinepHbIe CHJIbI

[IpoTOHHO-HENTPOHHAS MOJEND SIAPA.
DU3NYECKUI1 CMBICII MACCOBOIO U 3apsiI0BOTO
yrces. OcOOEHHOCTH siIEpHBIX cuil. M30TONBI

—OO0bBIACHATh (PU3UIECKUN CMBICI MTOHATUMN:
MaccoBO€ U 3apsI0BOE Yncia

4.6. DHeprus cBsasu. [ledext mace

OHeprus cBA3U. BHYTpeHHsIs1 S9HEpPrus aTOMHBIX
snep. Bzaumocss3p Maccsl u 3Hepruu. Jlegexr
Macc. Brigenenne ninm noriaoueHue 3HEpruy B
AACPHBIX PECAKIIHAX

—OOBACHATH (PU3UUYECKUN CMBICT TOHSATHUH:
SHEPTHUs CBsI3H, Ne(EeKT Macc

4.7. lesnenne anep ypana. llennasa peakuus. «3y4enue nesieHus siipa aroMa ypaHa no

dororpaduu Tpexony» JlaboparopHasi padora Ne

5

Monens mporiecca AeneHus sapa ypaHa.
Brinenenue sHeprun. Y CiioBus NPpOTEKAHUS
yIpaBIsieMoi 1emHoM peakiuu. Kpurndeckas
Macca. Jlabopatopnas padora Ne 5 «3yuenue
JIeNieHus sipa aToMa ypaHa o ¢otorpaduu
TPEKOB»

—OmnuceIBaTh IPOLECC JIENEHUS A]Ipa aToMa
ypaHna,

—OOBACHATH (PU3UUYECKHI CMBICI TOHATHUI:
LIEITHAsl peaKlys, KpUTHIECKas Macca;
—HAa3bIBaTh YCJIOBUS IIPOTEKAHUS
YIPaBISEMOMN LIEMHON peaKkIuu

4.8. SAnepunasi s3nepreruka «M3y4eHune TpeKoB 3apsiZKeHHbIX YaCTHIL 110 TOTOBBIM

(pororpapusam» Jladboparopuasi padora Ne 6
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Hasnauenue, ycTpOHCTBO, IPUHIUI ACUCTBUS
SJIEPHOTO PEaKTOpa Ha MEAJIEHHBIX HEUTPOHAX.
[IpeoOpa3oBanue 3HEPTUH AP B HINEKTPUUECKYIO
sHepruto. [Ipeumymectsa u Hegoctatkn ADC
nepes ApyruMu BUJaMH 3J1€KTPOCTaHIIUM.
Juckyccus Ha TeMy « DKOJOTHYECKUE
IIOCJIEACTBUS UCIIOJIb30BaHMSI TEIIJIOBBIX,
ATOMHBIX U TUJPOAJIEKTPOCTAHLIUI»
JlaboparopHast pabota Ne 6 «M3yueHune TpeKoB
3apsKEHHBIX YACTHIL 110 TOTOBBIM (oTorpadusim»
(BBIMOJIHSICTCA IOMA)

—Paccka3bIBaTh 0 HA3HAYEHUU JIEPHOTO
peakTopa Ha MEJJICHHBIX HEUTPOHAX, €T0
YCTPOMCTBE U IPUHLMUIIE ICUCTBUS;
—Ha3bIBaTh MPEUMYIIECTBA U HEAOCTATKU
ADC nepen apyrumMu BugamMu
AJIEKTPOCTAHIUI

4.9. buoJsorunyeckoe aeiicteue paguanuu. 3aKoH

PAIMOAKTHBHOIO pacnajaa

du3ndecKue BEIIMIMHBI: TIOTJIONICHHAS 1032
M3IIydeHus1, KO3 HUIIMEHT KauecTBa,
SKBHBAJICHTHAS J103a. BiusiHUE paoaKTHBHBIX
W3IYYCHUH Ha XKUBBIE Opranu3mbl. [lepron
noJtypacrnaja paJuoaKkTUBHBIX BEIIECTB. [3aKOH
paanoakTUBHOrO pacmnaza.| CriocoOsl 3alUThL OT
paauanuu

—Ha3seiBath pu3nvecKre BETUIHHBL:
MIOTJIOIIEHHAS /1032 U3TY4YCHUS,
KOd((HUIIMEHT KaueCcTBa, YKBUBAJICHTHAS
71032, TICPUO/I TTOJTypaciaia;

—cnymath aokinan «HerarnBaoe
BO3/ICHICTBUE paIUAIIH HA KUBBIC
OpTaHW3MBbI U CIIOCOOBI 3aIIUTHI OT HEE»

4.10. Tepmosinepnas peakuusi. «<CTpoeHne atroma u aToMHOro siapa. Ucnosn3oBanue
JHeprum aTtoMHbIX siaep» KonrpoabHas padora Ne 3

VYcnoBus NpOTEKaHUs U IPUMEPBI TEPMOSIIEPHBIX
peakuuii. Beinenenne sHepruu 1 NepCreKTUBHI €e
HUCIOAb30BaHusA. MICTOUHNKHT OHEpPIrUun COJIHHa u
3BE3I.

KonTponbnas padora Ne 3 o reme «CtpoeHue
aToMa M aTOMHOTO A/1pa. Vcnonp3oBaHne SHEprun
aTOMHBIX SAJIEP»

—HaseiBath ycioBus nporekaHus
TEPMOSIICPHOM peaKIInH;

—IIPUBOJIUTH TPUMEPHI TEPMOSIAEPHBIX
peaxiui;

—IIPUMEHSATh 3HAHHS K PELICHUIO 3a/1a4

4.11. Jlo3aumeTpusi. 3aK0H pagu0aKTUBHOI0 pacnaja.

Pemrenue 3a1au no 103MMeTpUN, Ha 3aKOH
PaZAMoOaKTUBHOIO pacraja.

—CtpouTth rpaduK 3aBUCUMOCTH
MOIIHOCTH JIO3BI U3ITyYEHUS TIPOTYKTOB
pacmajia pagoHa OT BpeMEHHU;
—OIIEHUBATH 10 TpadUKy IEPHUO.
noJTypacmaja MmpoyKTOB pacrajia paaoHa;
—TIPEICTABIIATE PE3YJIbTAaThl U3MEPCHHH B
BHIE TaOJIMIL;

—paboraTh B rpymnie

Pazpnen Ne 5. Ctpoenue u 3Bonronusi Beesiennoii (6 1)

5.1. CocraB, cTpoenne u npoucxoxaeHue CoIHeYHO cUCTEeMBbI.

Bunasl nmepexona rpaBUTALlMOHHOM SHEPTUH TIPU
obpazoBannu ConHeuHOW cucTeMbl. OTIUYHS
IJTAHET 3€MHOM TPYIIIbI U IJIaHET-TUTaHTOB.

—73HaTh Kakue Irpynmnbl 00bEKTOB BXOST B
ConHeuHyro cucTemy

—3HaTh OTJINYMS TUIAHET 36MHOU IPYIIIbI
OT IUIAHET — TUTaHTOB
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5.2. boabuiue miaanerbl COJTHEYHONM CHCTEMBI.

ATMocdepa, MArHUTHOE TT0JIC ¥ CTPOCHHE TUTAHET
COJIHEUYHOU CUCTEMBI

-3HaTh Pa3IU4Us aTMOC(Ephl y Kaxa0i
TJIAHETHI

5.3. MaJjble TeJ1a COJTHEYHOH CHCTEMBI.

AcTtepouibl,
OO0 IBI

KOMCTBI, paduaHTbl, MCTCOPHUTEI,

- Ha3bIBATh OIIPEACIICHUA aCTCPOUIaM,
KOMETaM, 60J'II/II[aM u METCOpUTaAM

-3HATh OTJIMUMS MaJEIX Tell CoIHEUHOU
CHUCTEMBI IpYT OT JIpyTra

5.4. Ctpoenue, nziyuenue u 3Boonuss CorHia

" 3B€31.

ComnHile ¥ 3Be3/bl: CIOUCTast (30HHAs) CTPYKTYpa,
MarautHoe mosie. Mcrounuk snepruu ConHia u
3BE€3]1 — TEIUIO0, BBIAEISAEMOE MPU MPOTEKAHUU B
WX HeIpax TepMosaepHbIx peakuuil. Craguu
sBomtounu CoJHua.

- IpUMEHATH 3HaHus 0 CoJlHLE U 3Be3/1aX
IIpU OOBSICHEHUU UX U3ITYyUYCHUS

- 00BACHATDH (PU3HUECKUE TPOLIECCHI,
npoucxosimue B Heapax ConHLa U 3Be37;

-Ha3bIBATh MIPUUMHBI 00pa30BaHUs IISATCH Ha
Comnuiie;

- aHAJIM3UPOBaTh GoTOrpaduu COIHEUHOM
KOPOHBI ¥ 00pa30BaHUil B HEH.

5.5. Ctpoenue u 3Bostonns Beesnennoii. Konrponbnas padora Ne 6

lNamakTuka. D¢ dext Jomrepa.
3axon Xab0ua.

-00BsICHATH cyTh 3 PexTa X./Jonnepa;

- hopmynrpoBaTh 1 OOBSICHATH CYyTh 3aKOHA
9.Xab011a,

-3HaTh, YTO ATOT 3aKOH SIBUJICS
AKCIEPUMEHTAIbHBIM MTOITBEPKICHUEM
MOJIENU HECTAIMOHApHOUN Bceenennoi,
OTKpbITOH A.A.@puamaHoM.

Hrorosoe IOBTOPCHMUE. HpOMe)KyTO‘-IHaﬂ aTTeCT

auus. (5 4)

[ToBTOpenue u o6o01IEHNE

—/JleMOHCTpUpOBaTh IPE3EHTALINH,
y4acTBOBATh B OOCYKJECHUH TTPE3CHTAIINI;
—paboTaTh C 3aJaHUSMH, IPUBEICHHBIMH B
paszaene «Mtoru riaBbe»
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