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Tloacnumenovnan 3anucka

Pabouas nporpamma no ¢usuke ais 7-9 knacca cocrasieHa Ha ocHoe OOII OO0 MBOY ACII
Ne 1, yrBepknennas nmpukazoM ot 13.05.2015 Ne 90/1, ot 8.04.2016 Ne66/1 u
[Tporpammel o pusuke 7-9 xmacc JI.C. Xmxnsakosa, A.A. Cunsasuna, C.A. Xonuna. M.: Benrana-
I'pad, 2014

IlepeyeHb yueOHUKOB.
1. ®dusuka. 7 kinacc. Yueonuk (aBTop A. B. [lepoimkun).
2. ®dusmka. 8 kimacc. Yueonuk (aBTop A. B. [lepoimkun).
3. ®dusnka. 9 knacc. Yuebnuk (aBTopsl A. B. Ilepsimkun, E. M. ['yTHHK).

|. Ilnanupyemble pe3yJbTAThl OCBOEHHUS Y4eOHOI0 NMpeaMeTa

(uszuka
JIMYHOCTHBIMH pe3yJIbTaTaMu 00ydYeHUst HH3UKE B OCHOBHOM IIKOJIE SIBJISIFOTCS:
- c(OpMUPOBAHHOCTbH MMO3HABATEIBHBIX UHTEPECOB HA OCHOBPA3BUTHUS HHTEIUICKTYAIbHbBIX U
TBOPYECKHUX CIIOCOOHOCTEH yJaruxcs;
- yOeXJIEeHHOCTb B BO3MOXHOCTM TIO3HAHHS TMPUPOIBI, B HEOOXOJUMOCTH Pa3yMHOTO
WCTIOJIb30BAaHUS TOCTHIKCHUH HAyKH W TEXHOJIOTHUH JIJIsl JAJIbHEHIIEro pa3BUTHS YeITIOBEYECKOTO
oOmiecTBa, yBa)KEHHE K TBOpPLIAM HAYKH M TEXHUKH, OTHOIIEHUE K (U3HMKE KaK SJIEMEHTY
00I1Ie4eTIOBEYECKON KYIbTYPHI;
- CaMOCTOSTEIBbHOCTh B IPUOOPETEHNH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHHIA;
- TOTOBHOCTH K BBIOOPY >KU3HEHHOT'O IIyTH B COOTBETCTBUH C COOCTBEHHBIMHU UHTEPECAMU U
BO3MOYXHOCTSIMU;
- MOTHBAIMSA 00pa30BaTeIbHON JEATENbHOCTH IIKOJILHUKOB HA OCHOBE IMYHOCTHO-
OPHEHTHUPOBAHHOTO MOIX0/1a;
- (¢dopMupoBaHUE IIEHHOCTHBIX OTHOIIEHUH APYT K APYTY, YIUTEIIO, aBTOPAM OTKPBITUN U
M300peTeHNH, pe3yapTaTaM 00ydeHUsI.
MeTtanpeaMeTHBIMH pe3yJibTaTaMH 00ydeHUs! PU3UKE B OCHOBHOM IIKOJIE SBIISFOTCS:
- OBJIaJIcHHE HAaBBIKAMH CaMOCTOSTENILHOTO MPHOOPETEeHUsT HOBBIX 3HAHHM, OpraHU3alud
y4eOHOH JesATeTbHOCTH, TIOCTAHOBKM IIeNieH, IUIAHUPOBAHMSA, CAMOKOHTPOJISI M  OICHKH
pE3yNbTaTOB CBOEU JEATENBHOCTH, YMEHHSIMH TMPEABUACTH BO3MOXKHBIE PE3yIbTaThl CBOUX
JICHCTBHI,
- TIOHMMaHHE Pa3TUYUid MEXAY MCXOMHBIMH (aKTaMHd M TUIMOTE3aMH i UX OOBICHEHUS,
TEOPETUICCKIUMH MOJICIISIMU M PeaTbHBIMA OObEKTaMH, OBJIQJICHUE YHUBEPCATHHBIMUA YICOHBIMH
JNEHCTBUAMH Ha MpUMepax TUIMOTe3 NI OObSICHEHUS U3BECTHBHIX (PAKTOB U IKCIEPUMEHTATBHOM
MIPOBEPKH BBIBUTAEMBIX THUIIOTE3, Pa3padOTKH TEOPETHYECKHX MOJENEH IPOIECCOB WIIH
SIBIICHHI;
- (opMUpOBaHWE yYMEHHH BOCIHPHHHMATH, NepepadaThiBaTh M TPEIBSIBISATh HH)OpPMAIHIO B
CIIOBECHOM, OOpa3HOW, CHUMBOJHYECKON (Qopmax, aHanM3WpoBaTh H MepepadaThiBaTh
MOJIYYEHHYI0 MH(POPMAIIUIO B COOTBETCTBUU C TIOCTaBJICHHBIMU 3aJ]auaMU, BBIIEISITH OCHOBHOE
coJiep)KaHHe TMPOYUTAHHOTO TEKCTa, HAXOIWUTh B HEM OTBETHl Ha ITOCTABIICHHBIC BOIPOCH U
W3JIarath €ro;
- TpUOOpeTEeHHE OIbITa CaMOCTOSTENILHOTO TMOMCKAa, aHanmu3a W OoTOOpa HuHpOpMaIuu C
WCIOJIb30BAHUEM Pa3NIMYHBIX HCTOYHUKOB M HOBBIX HH(DOPMAIMOHHBIX TEXHOJOTHH JUIs
peleHwsI Mo3HaBaTeIbHBIX 3a/1ad;



- pa3BUTHE MOHOJIOTMYECKOW M JUAJIOTMYECKOM pe4yH, YMEHHUS BBIpaXXaTb CBOM MBICIH U
CIOCOOHOCTH BBICIYIIMBAaTh COOECETHUKA, NMOHUMATh €ro TOYKY 3pPEHMs, MPU3HABATh IPAaBO
JPYroro 4ejJoBeKa Ha NHOE MHEHUE;

- OCBOEHHE IPUEMOB JICHCTBUIN B HECTAHIAPTHBIX CUTYalUsAX, OBJIA/ICHUE 3BPUCTUIECKUMU
METOAAaMHU peLIeHus Ipooiem;

- (hopmupoBanmue ymeHuii paboTarh B TPYIIE C BHIMOJIHEHHEM PA3IUYHbBIX COLUATBHBIX POJICH,
IPEJCTABIATh U OTCTAUBATh CBOU B3IVIAbI U YOEXK/IEHUS, BECTH TUCKYCCHIO.

IIpeameTHble pe3yabTaThl 00yueHHs (pr3MKe B OCHOBHOM IIKOJIE TIPEACTABICHBI B COJCPKAHUN
Kypca 10 TEMaM.

OO0mMMH npeAMeTHBIMH Pe3yJIbTATAMM U3yUEHUS Kypca SBISIOTCS:

- YMEHHE I0JIb30BaTbCsl METOJAaMU HAy4YHOT'O HCCIIEIOBaHUS SIBICHUW NPUPOABI: IPOBOAUTH
HaOJIIOACHUS, IUIAHUPOBATh W  BBINOJHATH HKCHEPUMEHTHI, 00paldaThlBaTh H3MEpPEHUIl,
IPEICTaBIATh PEe3yJbTaThl HU3MEpEeHUl ¢ mnomouplo Tabnuiu, rpadukoB U (GOpMyII,
OOHapy>KUBaTh 3aBUCHUMOCTH MEXIY (PHU3NUECKUMHU BEIMYMHAMHU, OOBSICHATH pPE3yJbTaThl U
JIeJIaTh BBIBOJIbl, OLICHUBATh IPAHULIBI IOIPEIIHOCTEN pe3ysIbTaTOB U3MEPEHUI;

- pa3BUTHE TEOPETHYECKOI'O MBILIUIEHUS HAa OCHOBE (POPMHUPOBAHUS YMEHHMM yCTaHaBIMBATh
(bakThl, pa3nIMyaTh MPUYUHBI U CIEACTBHS, HCIOIH30BaTh (PU3MUECKUE MOEIH, BBIIBUTATh
THITOTE3BI, OTBICKUBATh U ()OPMYJIHPOBATH JOKA3aTEIbCTBA BBIBUHYTHIX THIIOTES.

1. Conmepskanue yueOHOIro nmpeamera
Bgenenue (4 u)
®uszuka — Hayka o npupoje. Pusznueckue spneHus. Puznyeckue cBoiicta Ten. Habmonenue u
onucanue GU3NIECKUX siBIeHnH. Du3ndeckrne BeTUIuHbL. M3Mepenus Gu3ndecKux BEIMINH:
JUIMHBI, BpeMeHH, TeMiiepatypbl. dusnueckue npubopsl. MexayHapoaHasi cucTeMa eIMHUIL.
TouHOCTB M MIOrpenTHOCTh U3MepeHuin. Pu3nka u Texuuka. JlaboparopHas padora

1. Onpenenenue neHbI AejIeHUs H3MEPUTEILHOT0 MpUdopa.



IIpeaMeTHBIMEU pe3yabTaTaMH O0YUYEHHUS IO JAHHOW TeMe SBIISIOTCS:

— NOHUMaHHue (PU3NYECKUX TEPMUHOB: TEJIO, BELIECTBO, MAaTEPHS;
— yMEHHE MPOBOIUTH HAOIOACHHS (DU3UYECKUX SIBICHUH; U3MEPSTh (PU3NIECKUE BEIINYHHBI:
paccTosiHue, IPOMEXYTOK BPEMEHH, TEMIIEPATYPY;
— BJIQICHUE IKCIIEPUMEHTAIbHBIMA METO/IaMHU UCCIIEA0BAHUS [IPH OIIPEIEICHUM LIEHBI I€TICHUS
HIKaIbl IpUOOopa U MOrPEeHIHOCTH U3MEPEHNUS;
— NOHMMAaHME POJIM YUCHBIX HAlllei CTPaHbl B Pa3BUTUN COBPEMEHHOW (PM3MKU U BIUSHUH HA
TEXHUYECKUN U COLMAIbHBIN ITPOrpecc.

IlepBoHaya/ibHBIE CBe/ICHUSI O CTPOEHUHM BemiecTBa (6 1)

Crpoenne BemiectBa. ONBITHI, JOKAa3bIBAIOLIME AaTOMHOE CTPOEHHE BeEllecTBAa. TernaoBoe
JBUKEHHE aTOMOB W MoJiekynl. bpoyHoBckoe nsmxkenue. [duddysus B razax, KHIKOCTAX U
TBEpAbIX Tenax. B3aumonencTBue YacTULl BeUIECTBA. ATrperaTHble COCTOSIHHMS BEIIECTBA.
Mopenu cTpoeHust TBEPABIX TEN, )KUAKOCTEH U Ta30B. OObsICHEHHE CBOMCTB I'a30B, )KUAKOCTEH 1
TBEP/IbIX TEJ Ha OCHOBE MOJIEKYJIIPHO-KUHETUYECKUX TIPEACTABICHUI.

JlaGopaTopHas pabota

2. OnpeneneHue pa3MepoB MaJIbIX TEJl.

IIpenmMeTHbIMHU pe3yJibTaTaAMH O0YUYCHHS 110 JAHHOM TeMe SBISIOTCS:
— MOHUMAHKE U CIIOCOOHOCTH OOBSICHITH (PU3UUCCKUE SBICHUS: MU Dy3usi, OobIIas
CKMMAEMOCTh T'a30B, MaJlasi CAKUMAEMOCTb KUJKOCTEN U TBEPABIX TEII,
— BJIICHUE SKCIIEPUMEHTAJIbHBIMUA METOJIaMU MCCIIE0BAHUS [IPU ONPEICIIEHUN Pa3MEPOB
MaJbIX TEN;
— [NOHMMAaHME MIPUYHUH OPOYHOBCKOTO JIBUKEHUS, CMAUMBAaHUSl U HECMAYUBAHUS TEJ; Pa3IUUMs
B MOJIEKYJISIPHOM CTPOCHHMH TBEPJBIX TEJ, )KMJIKOCTEU U ra3os;
— yMeHwue nosib3oBaThest CU 1 mepeBouTh eAMHUIBI U3MEPEHUS (PH3HMUECKUX BEIUYHNH B
KpAaTHbIE U JI0JIbHBIE €IMHUIIBL;
— YMEHHE UCII0JIb30BATh MTOJIyYE€HHbIE 3HAHUSI B [IOBCEAHEBHOM KM3HU (OBIT, 3KOJIOTHUS, OXpaHa
OKpY>KaroIlen Cpebl).

B3aumoneiicrBus tea (23 u)

Mexannueckoe asmxkeHue. Tpaekropus. Ilyre. PaBHOMEpHOE M HEpaBHOMEPHOE IBUKCHMHE.
Ckopoctb. I'paguku 3aBUCHMOCTH IIyTH M MOAYJSI CKOPOCTH OT BPEMEHHU JABMKeHus. MHepuus.
NueprHocTs Ten. B3ammopeincreue ten. Macca Ttena. M3mepenue maccsl tena. [lmoTHOCTH
BeniectBa. Cuna. Cuna tsbxectu. Cuna ynpyroctu. 3akoH I'yka. Bec Tena. CBsi3b Mexny cuion
TSKECTH W Maccoil Ttena. Cuia TskecTd Ha Apyrux miuaHetax. /{unamomerp. Croxxenue OByx
CWJI, HampaBleHHbIX IO OfHOW mpsimol. PaBHOzgeicTByromas naByx cui. Cuia TpeHHS.
dusnueckas npupoaa HeOecHbIX Tesl CONTHEUYHONM CUCTEMBI.

JlabopaTopHbie padoThl

3. U3mepeHue Macchl Tesla HA PIYAKHBIX Becax.

4. U3mepenue od0beMa TeJa.

5. Onpenesnenue NJIOTHOCTH TBEPAOIO TeJia.

6. I'pagyupoBaHye NPY’KUHBI U U3MeEPeHHEe CHJI IMHAMOMETPOM.

7. N3MepeHne CHIIbI TPEHHSI ¢ MOMOIIBIO THHAMOMETPA.

IIpenmMeTHBIME pe3yJbTaTaMH 00yYEHUS 10 JaHHOH TeMe SBIISIOTCS:

— MOHUMAaHHE U CIIOCOOHOCTh OOBIICHATH (PU3UUECKUE SIBICHUS: MEXaHUYECKOE JIBUKEHUE,
paBHOMEpPHOE U HEPABHOMEPHOE JIBH)KEHUE, HHEPIUS, BCEMUPHOE TATOTEHHUE;

— YMEHHE HU3MEPSTh CKOPOCTb, MAacCy, CHJy, BEC, CHIIy TPEHHS CKOJIbXKEHHUS, CUIy TPEHUs
Ka4yeHus, o0beM, IUIOTHOCTh Tella, PAaBHOJACHCTBYIOIIYIO JABYX CWJI, JCHCTBYIOIIMX Ha TENO U
HaIpaBJIEHHBIX B OJIHY U B IPOTHUBOIOJIOKHBIE CTOPOHBI;

— BJIQJICHUE DKCIIEPUMEHTAIIBHBIMA METO/IaMU UCCIIEJOBAHUS 3aBUCHUMOCTH: IIPOUIEHHOTO ITyTH
OT BPEMEHH, yJUIMHEHUSI IPYKUHBI OT MPHUJIOKEHHOM CHJIBI, CUJIBI TSKECTHU TeJla OT €ro Macchl,
CHJIBI TPEHUS CKOJIBKEHUSI OT TUIOIIAU COIPUKOCHOBEHUS TEN U CUJIbI HOPMAJIbHOTO JJaBJICHHUS;
— MOHUMAaHME CMbICJIa OCHOBHBIX (PU3NYECKUX 3aKOHOB: 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOH

I'yka;



— BJaJleHuEe Crnoco0amMy BBHIMOJIHEHHUS] DPACYETOB IMPU HAXOXKICHHHM: CKOPOCTH (cpemHeit

CKOpPOCTH ), TTyTH, BPEMEHH, CHIIBI TSHXKECTH, Beca Teja, MJIOTHOCTH Tela, 00beMa, MacChl, CHIIBI

YIPYTrOCTH, PABHOJICHCTBYIOIIEH IBYX CHJI, HAIIPABJIEHHBIX IO OJHOW MPSMOW;

— YMEHHE HaXOJIUTh CBSI3b MEXKAY (PU3NUCCKUMU BETUYMHAMU: CHIIOW TSDKECTH M MacCOl Tena,

CKOPOCTH CO BPEMEHEM M ITyTeM, IJIOTHOCTH TeJa C €ro Maccoil 1 00beMOM, CUJION TSKECTU U

BECOM Te€Ja;

— yMEHHeE MepeBOIUTh PU3NYECKUE BEIMYUHBI U3 HecucTeMHbIX B CU 11 Ha060poT;

— MOHMMAaHHE MPUHIIUIIOB JIEHCTBUSI IMHAMOMETPA, BECOB, BCTPEUAIOIIMXCS B IOBCEITHEBHOM

KHU3HHU, U CIIOCOOOB oOecreueHus: 6e30MacHOCTH MIPU UX HCIIOIb30BaHHH;

— YMEHHE UCIOIb30BaTh MOJYYCHHBIC 3HAHUS B TOBCETHEBHOM JKU3HU (OBIT, 9KOJIOTHS, OXpaHa

OKpY>KaroIen Cpeibl).

JlaBJjieHUe TBepPABIX TeJ, AKUAKOCTeH 1 ra3oB (21 4)

Hasnenue. [laBnenue TBepabix Ten. JlaBnenue raza. OObsCHEHHME JaBIEHHUS Tra3a Ha OCHOBE

MOJICKYJIIPHO-KUHETUUECKUX TMpencraBieHuid. llepenaya naBineHuss razamMu M SKUJIKOCTSIMMU.

3akon [lackans. CooOmarommecs: cocynasl. ATmochepHoe maBieHue. MeTombl H3MepeHus

atMocepHoro namieHus. bapomeTp, MaHOMETp, IMOPIIHEBOH JKUIKOCTHBIM HAacoc. 3aKOH

Apxumena. YcnoBus maBaHus tei. BozayxomnnaBanue.

JlaGopaTopHble padoThI

8. OnpeneseHne BHITAJIKNUBAIOLIEH CHIbI, AelicTBYIOLIEl HA MOTPYKEHHOE B )KHIKOCTh
TeJ0.

0. BoisicHeHHe YCJIOBHIl NJIABaHUS TeJIa B 5KUJIKOCTH.

IIpenmMeTHbIMHU pe3yJibTaTaMH 00YUYEHMs 110 JAHHOM TeMe SABJISIOTCA:

— MOHUMAaHHE U CIOCOOHOCTH OOBICHITH (PU3NUECKHE ABICHUS: aTMOC(hepHOe TaBIeHHE,

JaBJICHUE KUJIKOCTEH, ra30B U TBEP/BIX TEJl, INIABAHUE Tell, BO3AYXOIlJIaBaHUE, PACIIOIOKEHHUE

YPOBHS )KUJIKOCTH B COOOIIAIOIINXCS COCY/IaX, CYIIECTBOBAHUE BO3AYIIIHONW 000JIOUKH 3EeMITIO;

CHIOCOOBI YMEHBIIICHUS M YBEJIM-YCHUS TaBIICHUS;

— yMEHHEe U3MepATh: aTMoc(epHOoe JaBiIeHHe, JaBJICHNE )KUIKOCTH Ha THO U CTEHKHU COCY/Ia,
cuity Apxumena;

— BJIaJICHUE HKCIIEPUMEHTAIBbHBIMU METOJIaMHU MCCJIEIOBAHMS 3aBUCUMOCTHU: CUJIBI ApXxumena
0T 00bEMa BBHITECHEHHOUN TEJIOM BOJIbI, YCIOBHI IJIaBaHUS Tela B )KUJIKOCTH OT JEHCTBUS CHIIBI
TSYKECTH U CUJIbl ApXuMena;

— MOHUMAaHHE CMBICIIA OCHOBHBIX (PU3NYECKUX 3aKOHOB U YMEHHUE MPUMEHSATh WX Ha MPAKTHKE:
3akoH [lackais, 3akoH Apxumena;

— TIOHMMaHME NPUHIMIIOB JEHCTBHS OapoMeTpa-aHepouJa, MaHOMETpa, IOPIIHEBOTO
KHUJKOCTHOTO Hacoca, F’UAPaBIMYECcKOro npecca u crnoco0oB odecnieueHns 0e30MacHOCTH MPU UX
HCIIOJIb30BAaHNH;

— BIAJCHHE CIMOCO0aMHU BBIMOTHEHHUS] PAcCUYeTOB Il HAXOXKACHUS: TaBJICHUS, TaBICHUS
KHUJKOCTU HA JHO U CTEHKH COCYJa, CUJIbI APXHUMENA B COOTBETCTBUHU C ITOCTABIEHHOW 3ajadeit
Ha OCHOBaHUH HCIIOJIb30BAHUS 3aKOHOB (DU3HKHU;

— YMEHHE UCIOJIb30BaTh MOJYYEHHbIE 3HAaHUS B TIOBCETHEBHOM JKU3HU (9KOJIOTHUs, OBIT, OXpaHa
OKPY’KaIOIIEH CPEeIbI).

Pabora u momHoCTh. JHeprus (16 )

Mexanndeckasi pabora. MomrHocTh. [IpocThie Mexann3mbl. MOMEHT CWIIBI. Y CIIOBHSI paBHOBECHS
peraara. «305I0TO€ TpaBWIIO» MeXaHWKH. Buasl paBHOBecusa. KoadduimeHnT mone3Horo meicTBus
(KITT). Dueprus. [ToTeHnmansHas 1 KHHeTHYECKas SHeprus. [IpeBpanienne sHepTrum.
JlaGopaTopHbie padoThI

10. BoisicHeHue yCcJI0BHSI PAaBHOBECHS pbIyara.

10. Omnpeneaenne KIIJI mnpum mnogbemMe Tesa 10 HAKJIOHHOWM

ILUIOCKOCTH.

IIpeaMeTHBIMH pe3yJbTaTaMH OOYUYEHUS 110 JaHHON TeME SIBIISIOTCS:

— MOHUMAaHME U CIIOCOOHOCTH OOBSICHSTH (PU3NUECKUE SIBICHUS: paBHOBECUE TEJI, IPEBpaIlleHHIE
OJIHOTO BHJIa MEXaHUYECKON YHEPTUU B IPYIOW;



— YMEHHE U3MEPATh: MEXaHUYECKYIO PabOTy, MOIITHOCTh, TUIEUO CHIIBI, MOMEHT cuiibl, KI1/I,
MMOTEHIMAIbHYIO U KHHETHYECKYIO SHEPIHIO;

— BJIICHUE IKCIIEPUMEHTAIbHBIMUA METOJIaMU MCCIIEA0BAHUS [IPU ONPEIEIEHUN COOTHOLIEHUS
CWJI U ILJIeY, JIJISl PABHOBECUS pblUara;

— MOHUMAaHHE CMBICIIA OCHOBHOTO (DM3UYECKOI0 3aKOHA: 3aKOH COXPAHEHHUS YHEPTHUH;

— MOHUMAaHKE NMPUHIIUIIOB ACHCTBHS phluara, 6JI0Ka, HAKJIOHHOM TIIOCKOCTH B CITIOCOOOB
oOecrniedyeHns 6€30MacCHOCTH MPHU UX UCIOIb30BaHUY;

— BJIQJIEHUE CIIOCOOAMU BBIMOJIHEHUS PACUYETOB JUIsI HAXOXKIACHUS: MEXaHHMUECKOW paboThl,
MOIIIHOCTH, YCJIOBUSI PAaBHOBECUs CHJI Ha peiyare, MoMeHTa cuibl, KII/], kuneTtmueckoil u
IIOTEHIMAJIbHOU SHEPIUH;

— YMEHHE HUCIIOJIb30BaTh MOJIYUCHHBIC 3HAHUS B IIOBCEAHEBHOM XKU3HU (IKOJIOTHS, OBIT, OXpaHa
OKpY>KaroIen Cpeibl).

8 knace

TemioBble siBJaeHus (23 1)

TemnoBoe nBmxenue. TemnoBoe paBHoBecue. Temmneparypa. Buyrpenusst sneprusi. Pabora u
temionepenaya. TernonpoBoaHocts. Kousekuus. M3nydenue. KonuuecTBo TEMnoThl. Y AenbHas
TEIUIOEMKOCTh. Pacder KkonmuyecTBa TEMJIOTHI NpU TEIIOOOMEHe. 3aKOH COXpaHEHUs U
MpEBpAICHUs SHEPTMM B MEXaHMUYECKUX U TEIUIOBBIX Ipoleccax. [lnaBnenne u orBepaeBaHue
KPUCTAJUIMYECKUX TeJ. Y AelbHas TEIUIoTa IiaBiieHus. VMcnapenne u konaeHcauus. Kunenue.
Brnaxnocts Bo3myxa. VYaenbHas Temniota mnapooOpazoBaHus. OOBACHEHHE HM3MEHEHUS
arperaTHOro COCTOSIHMSI BELIECTBA HAa OCHOBE MOJIEKYJSIPHO-KMHETHUUYECKUX IPEACTABICHUI.
[Ipeobpa3oBaHue PHEPrUM B TEIJIOBBIX MalIMHaX. J[BUrarenb BHyTpeHHero cropanus. [lapoas
typ6buna. KII/[ TtemnoBoro asurarens. DKOJOTMYECKHE MPOOJIEMbl MCIOJIB30BaHUS TEIJIOBBIX
MaIITiH.

JlaGopaTopHble padoThI

1. CpaBHeHHe KOJIHYECTB TEIUIOTHI IPH CMEIIMBAHUM BO/JbI PA3HOH TeMIepaTyphbl.

2. U3mepeHue y1eJIbHOI TEII0eMKOCTH TBEP/AOIro TeJa.

3. U3mepenne BJIAKHOCTH BO31yXa.

IIpeamMeTHBIMM pe3yJIbTATAMHU O0YUYEHUS 110 JAHHOU TEME SIBIISTFOTCSI:

— TOHUMaHUE U CHOCOOHOCTh OOBSACHATH (DU3MYECKHE SIBICHUSA: KOHBEKIUS, U3Ty4YeHHE,
TEIIONPOBOJHOCTh, U3MEHEHHE BHYTPEHHEH SHEPTuU Tella B pe3ylbTare TeIulonepesaun Win
paboThl BHENIHUX CHJI, UCHapeHue (KOHACHcallWs) W TUIaBieHHe (OTBEpACBAHHE) BEIIECTBA,
OXJIQXKICHHUE KUJIKOCTH MPU UCTIAPCHUH, KUTICHUE, BBITIAJICHUE POCHI,

— YMEHHE U3MEPSTh: TEMIIEPATYPy, KOJIMYECTBO TEIUIOTHI, YAEIbHYIO TEINIOEMKOCTh BELIECTBA,
YAETBHYIO TEIJIOTY MJIaBJICHUS BEIIECTBA, BIaXKHOCTh BO3yXa;

— BJIQJICHUE SKCIEPUMEHTAIbHBIMU METOJAaMHU HCCIIEIOBAHUS: 3aBUCHUMOCTU OTHOCUTEIBHOMN
BJIQXKHOCTH BO3/AyXa OT JIaBJIEHHUS BOJSHOIO Iapa, COAEpIKallerocs B BO3JyXe NpU JaHHOU
TEeMIIepaType; JaBJIEHUS HACBIIIEHHOTO BOJSHOIO IMapa; ONpeNeTeHUsl YAeIbHON TEMI0EMKOCTH
BEIIECTBA;

— TIOHMMaHWE€ TMPUHLHUIIOB JEUCTBUS KOHJIEHCAIMOHHOTO M BOJIOCHOTO THUIPOMETPOB,
MICUXPOMETpA, JIBUraTelisi BHYTPEHHET0 CropaHusi, NapoBOil TypOMHBI U coco00B obecrieueHus
0€30MMacHOCTH MPH UX UCTIOIb30BAHUMY;

— MOHMMAaHHE CMBICTIA 3aKOHA COXPAHECHHS M MPEBPAIICHUSI YHEPTUH B MEXaHUUECKUX U
TEIJIOBBIX MPOLIECCAX U YMEHHE MPUMEHSTh €r0 Ha MPAKTUKE;

— OBJIQJICHHE CIIOCOOAMH BBINTOJHEHUST PACUeTOB ISl HAXOXKICHHS: YIESIBHON TEIIOeMKOCTH,
KOJINYECTBA TEIIOTHI, HEOOXOAMMOTO JUIsl HATPEBAHMS TEJIa WM BBIICIISIEMOTO UM MPH OXJIAKICHUH,
YJICHBHOﬁ TCIUIOThI CropaHus TOIUIMBA, YﬂeHBHOﬁ TCIUIOTBHI IIJIABJICHHWA, BJIAXKHOCTU BO3yXa,
yIIEJBbHOM TEIJI0Th TapooOpa3oBanus u koHaeHcauuu, KI1/{ TermoBoro neurarens;

— YMEHHE UCTIOIb30BaTh MOTyYEHHBIC 3HAHUS B IOBCETHEBHOM KU3HH (9KOJIOTHS, OBIT, OXpaHa
OKpY>KaloIleu cpebl).

DJleKTpUYecKHe siBJIeHUus (29 4)



OnexTpuszanus Tei. J[Ba poga aJaeKTpUUECKUX 3aps10B. B3auMonelicTBre 3apskKeHHBIX TE.
IIpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. DIEKTPUUECKOE 110JI€. 3aKOH COXPAHEHHUS
NEKTPUYECKOTO 3apaa. JJenuMocTs 351eKTpruiecKoro 3apsaa. DnekTpoH. CTpoeHue aToMa.
DneKkTpruyeckuil ToK. [[eficTBHUE 3IEKTPUUYECKOTO NOJIA Ha AIEKTpUUecKue 3apsaapl. lcTouHuku
TOKa. JeKTpryecKas 1enb. Cuiia Toka. DIIEKTPUUECKOe HaNpsHKEHUE. DIIEKTPUIECKOoe
cornpotusiieHue. 3akoH Oma juig ydactka nenu. [locnenoBarenbHoe U napajuieabHOE
COeIMHEHUE NMPOBOIHUKOB. PaboTa 1 MOLTHOCTH 3IEKTPUIECKOro Toka. 3akoH Jxoyns—IJlenna.
Konpnencarop. IlpaBuiia 6e3onacHOCTH Ipu paboTe ¢ 3IEKTPOIpUOOpaMu.

JlaGopaTopHblie padoThI

4. COopka 3JIeKTPHYeCKOl Lelu U U3MepeHue CHJIbI TOKA B ee Pa3JIMYHbIX yYacTKaXx.

5. U3MepeHue HANIPSIAKEHUsI HA PA3JIMYHBIX YYACTKAX 3JIeKTPUYECKOM LelH.

6. PeryinpoBaHue CUJIbI TOKA PEOCTATOM.

7. U3mepeHue cONPOTHBJICHUS IPOBOIHNKA NPH MOMOIIM AMIIepMeTPa M BOJIbTMeTpa.

8. U3MepeHHe MOLIIHOCTH U Pa0OTHI TOKA B 3JIEeKTPHYECKOM JamIie.

IIpeaMeTHBIMH pe3yabTaTaMM 00Y4YEHHUs IO JAHHOW TEME SBJISIOTCS:

— MOHUMAaHHE U CIOCOOHOCTh OOBSICHATH (PU3UUECKUE SBICHUS: DIICKTPU3ALIUS Tell, HArpEeBaHUE
IIPOBOJHUKOB IEKTPUYECKUM TOKOM, JIEKTPUUECKUN TOK B METaJlIaX, dJIEKTPUUECKUE SIBICHUS
C MO3UIIUY CTPOEHUS aToMa, IEHCTBUS 3JIEKTPUUECKOIO TOKA;

— YMEHHE U3MEPATH: CUILY DJIEKTPUUYECKOI0 TOKA, SJIEKTPUUECKOE HAMIPSIKEHHE, DIIEKTPUUECKUI
3apsf, INEKTPUUECKOE COIIPOTUBIICHHUE;

— BJIQJICHUE 3KCIEPUMEHTAIbHBIMU METOJaMH MCCIEJA0BAaHUS 3aBUCHUMOCTH: CHJIbI TOKa Ha
y4acTKe LeNH OT 3JIEKTPUUECKOI0 HAIPSHKEHUSI, JEKTPUUECKOr0 CONPOTUBIICHUS ITPOBOAHMKA
OT €ro JJIMHBI, IUIOUIaIN IOTIEPEYHOT0 CEUEHUS U MaTepHala;

— MOHMMAaHHUE CMBICIIa OCHOBHBIX (PU3MYECKMX 3aKOHOB M YMEHHUE NPUMEHSTh MX Ha MPAKTHKE:
3aKOH COXPAaHEHHMs IJIEKTPUYECKOro 3apsAna, 3akoH Oma [y ydacTKa LENH, 3aKoH JIKoyns—
Jlenna;

— NOHMMaHUeE NMPUHIMUIA JEHCTBUS AIEKTPOCKOMNA, JIEKTPOMETPA, TajIbBAaHUYECKOIO JJIEMEHTA,
aKKyMyJaTopa, (OHapHKa, peocTaTa, KOHJCHCATOpa, JIAMIbl HAKaJIMBAaHUS W CIIOCOOOB
obecrieyeHrs: 6e30MaCHOCTH MIPU UX UCIIOJIb30BaHUM;

— BJIaJICHHE CIOCOOaMU BBIIIOJHEHUS! PACUETOB JUIsl HAXOXKJEHUS: CHIIBI TOKa, HalpsKeHUS,
CONPOTUBIIEHUSI TMpU NAPAJUIETBHOM U IOCIEAO0BATEIbHOM COECIUHEHUH IPOBOJIHUKOB,
YIEIBHOTO CONPOTUBJICHUS MPOBOJHHMKA, pPaOOTbI M MOILIHOCTH 3JEKTPHUYECKOro TOKa,
KOJIMYECTBA TEIJIOTHI, BBIAEISAEMOr0 MPOBOJHUKOM C TOKOM, EMKOCTH KOHJIeHCaTopa, padoThl
AJIEKTPUYECKOTO MOJIsI KOHJIEHCATOPA, YHEPTUU KOHIEHCATOPa;

— YMEHHE UCIOIb30BaTh MOJYyYEHHbIE 3HaHUS B IOBCETHEBHOM JKU3HHU (9KOJIOTHs, OBIT, OXpaHa
OKpY>KaroIlen cpeibl, TeXHUKa 0€3011acHOCTH).

JIEKTPOMarHuTHbIE siBJIeHus (S 1)

OmneiT Opcrena. MarautHoe nosie. MarHuTHoe 1oJie MpsiMoro Toka. MarHuTHOE 1oJIe KaTyIIKH ¢
TOKOM. [locTOssHHBIE MarHuTBl. MarHuTHOE IOJIE€ MOCTOSHHBIX MAarHUTOB. MarHuTHoe ImoJe
3emun. B3ammopnelicTBue MarHUTOB. JIeHCTBME MAarHUTHOIO IOJS HA IMPOBOJHUK C TOKOM.
ONEeKTPUUECKUN JBUTATEND.

JlabopaTopHbie padoThl

9. COopKa 3JIEKTPOMATHUTA U UCTILITAHUE €r0 JIelicTBHUS.

9. H3yueHue 3JeKTPHYECKOI0 IBUraTeJIsl IOCTOSIHHOIO TOKA (Ha

MO €eJIH).

IIpenmMeTHBIME pe3yJbTaTaMu 00yYEHUS 10 JaHHOH TeMe SBIISIOTCS:

— TOHUMAaHHE U CIIOCOOHOCTb OOBACHATH (PU3MYECKHE SIBICHUS: HAMarHUYEHHOCTH JKelle3a U
CTaJld, B3aUMOJIEUCTBHME MArHUTOB, B3aMMOJEICTBHE MPOBOJAHMKA C TOKOM M MAarHUTHOM
CTpEJIKH, I€HCTBUE MarHUTHOTO 10JIs1 HA TPOBOJHUK C TOKOM;

— BIIQJICHUE YKCIIEPUMEHTAIBLHBIMA METOIaMHU UCCIEA0BAHNS 3aBUCMOCTH MarHUTHOTO
NEHCTBUS KaTYIIKU OT CHJIBI TOKA B LIETIH;

— YMEHHE UCIOIb30BaTh MOJyYSHHbIE 3HaHUS B IOBCETHEBHOM JKU3HHU (IKOJIOTHs, OBIT, OXpaHa
OKpY’KaroIlel cpe/ibl, TeXHUKa 0€30MacHOCTH).



CgBetoBble saiBjieHus (13 4)

Uctounuku cBeta. [IpsiMonnHeitHOe pacnpocTpaHeHue cBeTa. Bunanumoe NBUKEHHE CBETUIL.
OTtpaxenue cBera. 3aKOoH oTpaxkeHus cBeta. [lnockoe 3epkaino. [Ipenomienne cBera. 3akoH
npenomiieHus cBeta. JInn3pl. @okycHOE paccTossHUE JIMH3bL. ONTHYECKas CUila JTUH3bI.
N300pakenus, naBaeMble JTMH30H. [ 11a3 kak ontudeckas cucremMa. OnTHYeCKUe MprOOpHI.
JlabGoparopHblie padoThI
11. lonyyenue n3o0pakeHUus1 MPU MOMOLIM JIUH3bI.
IIpenmMeTHbIMHU pe3yJibTaTaMH O0YUYESHHUS 110 JAHHOM TeMe SBIISIOTCA:
— NOHUMAaHHE U CIIOCOOHOCTh OOBIICHATH (PU3UUECKUE SIBICHUS: IPSIMOJIHMHEHHOE
pacnpocTpaHeHHe cBeTa, 00pa3oBaHUe TEHU U MOTYTEHH, OTPaXXEHHE U MIPEJIOMIICHUE CBETA;
— yMEHHE U3MepATh (POKYCHOE pacCTOSIHUE COOUpArONIei TUH3bI, ONTUYECKYIO CHITY JIUH3BI;
— BJIQJICHUE SKCIEPUMEHTAIBHBIMI METOAAMHU MCCIEOBAHUS 3aBHCUMOCTH: M300paKEHUS OT
PaCMOJIOKEHUS JIaMITbl Ha Pa3IMYHbIX PACCTOSHUAX OT JIMH3BI, YTJIa OTPaKEHHUS OT yIjia MaJieHus
CBETa Ha 3€pKaJio;
— MOHMMAaHUE CMBICIIa OCHOBHBIX (PU3MUYECKUX 3aKOHOB M YMEHHUE MPUMEHSTh X Ha MPAKTHKE:
3aKOH OTPa)KEHUS CBETA, 3aKOH MPEIOMIICHHUS CBETA, 3aKOH MPSIMOJIUHEIHHOTO pacpoCTpaHeHus
CBETAa,
— paznu4atk (HOKYC JIMH3bI, MHUMBIH (OKYC U (POKYCHOE PACCTOSIHUE JIMH3BI, ONITUYECKYIO CHITY
JUH3bl U ONTHUYECKYID OCh JIMH3bI, COOMPAIONIIYI0 U PACCEHBAIOIIYIO JIMH3bI, U300paKeHMUS,
JaBaeMble COOMpAIOIIel U PACCEUBAIOIIEH JTMH30M;
— YMEHHE UCII0JIb30BaTh MOJIyYE€HHbIE 3HAHUSI B [IOBCEAHEBHOM KM3HU (3KOJIOTHsI, OBIT, OXpaHa
OKpY>KaroIlen Cpebl).

9 kiace

3akoHbI B3anMoIeiicTBHUS U ABHKeHHs TeJ (23 4)

MarepuanbHass Touka. Cucrema otcuera. Ilepememienue. CKOpPOCTh TPSIMOJIMHEMHOTO
paBHOMEpHOro JBMXeHUs. lIpsMonunHeliHOe pPAaBHOYCKOPEHHOE JABMIKEHHE: MIHOBEHHas
CKOpOCTb, YCKOpeHHe, nepemerneHue. ['paduku 3aBUCUMOCTH KUHEMAaTHYECKUX BEJIUYUH OT
BPEMEHH MPU PABHOMEPHOM U PABHOYCKOPEHHOM JIBUK€HUU. OTHOCUTENBHOCTh MEXaHUUECKOT O
nBuKeHMsl. ['eolieHTpUuecKas M TrefMoleHTpUuYecKas cucteMbl mupa. MHepuuanbHas cucrema
orcuera. 3akoHbl HptoToHa. CBOGOAHOE MageHune. HeBecoMocTh. 3aKOH BCEMUPHOTO TATOTEHMS.
[UckyccTBenHble cniyTHUKH 3emid.] 1 MMmynbec. 3akoH COXpaHEHHs HMMITylbca. PeakTuBHOE
TIBYDKEHUE.

JlaGopaTopHble padoThI

1. UccnenoBanue paBHOYCKOPEHHOTI'0 ABUKeHHUs 03 HAaYaIbHOI CKOPOCTH.

2. I3mepeHue ycKOpeHUs1 CBOOOTHOTO MATEHUSsI.

IIpeaMeTHBIMU pe3yabTaTaMM 00YUYEHUs O JaHHOU TeMe SBIISIOTCA:

— NOHHMMaHUE U CIOCOOHOCTh ONMMCHIBATh U OOBSICHATH (PU3MUYECKUE SIBICHUS: TIOCTYyINaTelbHOE
JIBMDKEHUE, CMEHA JIHSA M HOYM Ha 3emile, CBOOOHOE MaJIeHue Tell, HEBECOMOCTb, ABM)KEHHE IO
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJIYJIIO CKOPOCThIO;

— 3HAaHME€ U CIOCOOHOCTh JaBaTh OIpPEJEICHUs/ONUCAaHNd  (U3UUECKUX  TMOHATHIL:
OTHOCHUTEJIBHOCTh JIBXKEHMS, T€OLIEHTPUYECKas U TeIUOILeHTpUYEecKast CUCTEMbl MUpa; [1epBas
KOCMHMYECKasi CKOPOCTh]|, peakTUBHOE JBM)KEHHUE; (PU3NUYECKUX MOJeNeil: MaTepraibHas TOYKa,
cucTeMa oOTcuera; (U3MYECKMX BEIUMYMH: IEepeMellleHHe, CKOPOCTb PaBHOMEPHOIO
MPSIMOJIMHEHHOTO JIBHJKEHHUSI, MTHOBEHHAss CKOPOCTb W YCKOPEHHE IpU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH, CKOPOCTh M LIEHTPOCTPEMUTEIBHOE YCKOPEHUE NPU PABHOMEPHOM
JIBM>KEHUH TeJa TI0 OKPY>KHOCTH, UMITYJIbC;

— TMOHUMAaHKE CMbICTIAa OCHOBHBIX (DU3MYECKHX 3aKOHOB: 3aKOHbI HBIOTOHA, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOH COXPaHEHUsI UMITYJIbCa, 3aKOH COXPAaHEHUS SHEPTUU U YMEHHE MPUMEHSATh UX
Ha MPaKTHKE;



— YMEHHE NPUBOAUTH MPUMEPbl TEXHUYECKUX YCTPONCTB U JKUBBIX OPraHU3MOB, B OCHOBE
NepeMEIEHUs] KOTOPBIX JICXKHUT MPUHIIMIT PEAKTHBHOTO JBM)KECHUS; 3HAHUE U YMEHUE OOBSACHSITDH
YCTPOMCTBO U IEUCTBUE KOCMUYECKUX PAKET-HOCUTEIICH;
— YMEHME U3MEpATh: MIHOBEHHYIO CKOPOCTh M YCKOPEHHE IpU PaBHOYCKOPEHHOM
IPSIMOJINHEHHOM JIBM)KEHUH, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHUE NMPU PABHOMEPHOM JIBUKECHUH
10 OKPYKHOCTH;
— YMEHHE UCIOIb30BaTh MOJYyYCHHBIC 3HAHUS B IOBCETHEBHOM >KMU3HU (OBIT, 9KOJIOTHSA, OXpaHa
OKpY’Karollen cpezpl).
Mexann4yeckue Koj1e0aHus M BOJHBI. 3BYK (12 u)
Konebarensnoe nemxenue. Konebanus rpysa Ha npyxune. CBoO0IHbIE KOJICOaHNUS.
KonebarenbHas cucrema. MasTHUK. AMIUIMTYZA, IEPUOJI, YacToTa Kosebanui. [["apmonndeckue
kosebanus). [IpeBpalenue sHepruu Npy KosiedaTenbHOM JIBHKEHUH. 3aTyXarole KoneoaHus.
Beinyxaennslie kosneOa-Hus. Pezonanc. Pacnpoctpanenue koieGaHuii B yIpyrux cpenax.
[Tonepeunsle ¥ MPOIOJIbHBIE
BOJIHBI. JlinHA BONHBI. CBS3b JJIMHBI BOJHBI CO CKOPOCTBIO €€ PacIpOCTPaHEHUs M NEPUOAOM
(uactoToit). 3BykoBbie BOJNHBI. CKOpOCTh 3ByKa. BpicoTa, TeMOp M TPOMKOCTH 3ByKa. IXO.
3ByKoBO# pe3oHaHc. [IHTepdepenius 3Byka)].
JlabopaTopHas padora
3. HccaienoBaHue 3aBUCMMOCTH MEPHOIA M YACTOTHI CBOOOHBIX K0JIeOAHUH MAATHUKA OT
AJIMHBI €r0 HUTH.
IIpenmMeTHbIMHU pe3yJibTaTaMH 00YUYEHMs 110 JAHHOM TeMe SABJISIOTCA:
— IOHMMaHHE M CIIOCOOHOCTb OIMUCHIBATh M OOBICHATH (DU3MYECKHE SBICHHS: KOJeOaHUs
MaTEeMaTUYeCKOro U MPYKUHHOTO MAasTHUKOB, pPE30HAHC (B TOM UHUCIE 3BYKOBOI),
MEXaHUYECKHE BOJIHBI, JUIMHA BOJHbI, OTPAXKEHHUE 3BYKA, 3XO0;
— 3HaHHME U CIIOCOOHOCTH JaBaTh OINpenesieHUs (pU3NUeCKUX MOHATHH: CBOOOIHbIE KOJeOaHus,
KosiebaTenbHas CUCTEMa, MAATHUK, 3aTyXalolne KojaeOaH s, BRIHYX/ICHHBIC KOJeOaH s, 3BYK U
YCIOBUS €ro paclpoCTpaHeHMs; (U3MYECKMX BEJIMYMH: AaMIUIMTYyJa, IEpUoJ M 4YacToTa
KojeOaHuii, COOCTBEHHAs 4aCTOTa KOJIeOaTEIbHON CUCTEMBI, BBICOTA, [TeMOp], TPOMKOCTh 3BYKA,
CKOpPOCTh 3BYKa; (HU3MUECKUX MoOJeNeil: [rapMOHMYEecKHe KojeOaHus]|, MaTeMaTH4eCKUn
MasITHHK;
— BJIaJICHHE YKCIIEPUMEHTAIBHBIMA METOAAMHU UCCIIeI0BaHNS 3aBUCUMOCTH NEPHO/A U YaCTOThI
KoJie0aHui MasiTHUKA OT JJIMHBI €r0 HUTH.
JJieKTpOMarHuTHoe noJie (16 1)
OnHOpPOJHOE M HEOJHOPOAHOE MarHUTHOE noje. Hanpasnenue Toka U HanpaBlIeHUE JTUHUHA €ro
MarHuTtHoro mnoss. IlpaBuio OypaBunka. OOGHapyxeHue MarHUTHoOro mnosid. [lpaBuio neBoit
pyku. UHaykius marHuTHOTro nosist. MaruutHelid notok. Oneitel ®apanes. DneKTpoMarHuTHas
uHAyKkusa. Hanpaenenue uHaykiuoHHoro Toka. IlpaBuio Jlenna. SIBieHue caMOWHIYKLUH.
Ilepemennsiii  Tok. I'eneparop mnepemeHHoro Toka. IIpeoOpa3oBaHuss dSHepruM B
anekTporeneparopax. TpaHchopmartop. Ilepenada snekTpuyeckoil SHEPruM Ha PACCTOSHHUE.
DONEeKTpOMarHuTHOE  Mojie.  DJEKTPOMarHUTHble BOJIHBL.  CKOpPOCTh  pacHpoCTpaHEHUs
JIEKTPOMArHUTHBIX BOJH. BIMsHME 31€KTPOMAarHUTHBIX H3JIyYEHHH Ha KUBBIE OpPIaHU3MBI.
Konebarenbublit koHTYp. [TomydeHue sanekTpoMarHuTHBIX KonebaHuid. [IpuHIMITBL paiuocBs3H U
teneBunenus. [MHTepdepennust cBera.] DimekTpomMarHuTHas Tpupoja cBera. l[IpermomiieHue
cgeta. [lokazarens npenominenus. Jucnepcus cera. Lisera ten. [Cnektporpad U cieKTpocKor. |
Tunsl onTudeckux crnekTpoB. [CrnekTpanbHbli aHanu3.] IloriomeHue u HcnyckaHUE CBETa
atoMamu. [IponcxoxieHne JIMHENYaThIX CIIEKTPOB.
JlabopaTopHbie padoThl
4. N3yyeHue siBJIEHUSA 3JIEKTPOMATHUTHON MHIYKIHH.
4. Hao/oneHue CIJIOMIHOTO M JIMHEHYATHIX CIEKTPOB
UCNYCKAHUS.

IIpenmeTHbIMHU pe3yJibTaTaMH 00YUYEHHUS 110 JAHHOMN TeMe SBIISIOTCA:
— IOHMMaHHE M CHOCOOHOCTH OMNHUCBHIBATH U OOBACHATH (PU3NUECKUE SBICHUS/TIPOIECCHI:
AJIEKTPOMAarHuTHas: MHAYKLNS, CAMOWHIYKIIHS, IPEIOMIIEHUE CBETa, TUCIIEPCHS CBETA,



MOTJIOLIEHUE U UCITyCKaHKHE CBETa aTOMaMH, BOSHUKHOBEHHE JIMHEHYAThIX CIIEKTPOB
WCITyCKaHUsI U MOTJIOIEHHUS;
— 3HaHHE U CIIOCOOHOCTH AaBaTh OMpPENeTICHUs/ONUCcaHus (GU3NYECKUX MOHSATUH: MarHUTHOE
10JIe, JIMHUM MAarHUTHOM MHIYKIUH, OJHOPOJHOE M HEOJHOPOAHOE MArHUTHOE TIOJE,
MarHUTHBI ~ TOTOK, TMEpPEMEHHBIH  DIEKTPUYECKH  TOK, JJIGKTPOMAarHUTHOE  MoOJe,
AJIEKTPOMArHUTHBIE BOJIHBI, 3JIEKTPOMArHUTHBIC KOJIEOaHMS, paJAUOCBS3b, BUAUMBIA CBET;
(bu3MYECKUX BETUYMH: MarHWTHAs MHIYKIUS, WHAYKTUBHOCTh, MIEPHOJ], YACTOTAa U aMILIUTYa
AJIEKTPOMArHUTHBIX KOJIEOaHUH, TOKA3aTeNN MPEIIOMIICHHS CBETA;
— 3HaHue HOPMYIUPOBOK, IOHUMAHHE CMBICIIA U YMEHUE PUMEHSThH 3aKOH MPEIOMIICHUS
cBeTa U npaBuiio JIeH1a, KBaHTOBBIX ITOCTYJIATOB bopa;
— 3HAaHME Ha3HAYEHHUS, YCTPONCTBA M NPHUHLIMIA JCUCTBUA TEXHUUYECKUX YCTPOMCTB:
ANEKTPOMEXaHUYECKUN WHAYKIMOHHBIM TEHepaTop IEepeMEeHHOro ToKa, TpaHchopmarop,
Kosie0aTenbHbII KOHTYP, AETEKTOP, CIEKTPOCKOII, CTIEKTporpad;
— [moHMMaHUEe CYyTH METO/Ia CIIEKTPaIbHOTO aHaIN3a U €r0 BOZMOXKHOCTEH |.
Ctpoenue atoma u aToMmHoro sigpa (11 u)
PagnoakTHBHOCTh KaK CBHJIETEIILCTBO CIOXXHOTO CTPOEHHUS aToMmoB. Ainb(a-, 6era- u ramMma-
uznyuenusi. Ombitel Pesepdopna. Snepnas monens atoma. PamumoakTHBHBIE MpeBpallieHus
aToMHbIX szep. CoxpaHeHHE 3apsIOBOTO M MAacCOBOTO YHCEN MPHU SJIEPHBIX PEaKIIHIX.
DKcrepuMEHTANIbHbIE METOJbl HCClIeA0BaHUA 4YacTul. [IpoToHHO-HEHTpOHHAsT MoJenb SAApa.
du3nuecKuil CMBICT 3apsAA0BOT0 U MaccoBoro uncen. M3oronsl. [IpaBuna cMemenus 1ist anbda-
u Oera-pacnaza MpH SACPHBIX PEAKIMAX. DHEPrusl CBSI3M 4acTUIl B supe. Jlenenue siep ypana.
Hennast peakuus. SnepHas sHepreTuka. DKOJIOTHYECKHME MPOOJIEeMbl pPabOThl aTOMHBIX
anekTpoctanuuid. Jlosumerpusi. Ilepuox mnomypacmana. 3akoH paguOaKTHBHOTO pacmaja.
BnusiHue paaMoOakTUBHBIX M3IY4EHMH Ha JKMBBIE OpraHu3Mbl. TepMosiiepHas peakuus.
Wcrounuku sHepruu ConHUA U 3BE3.
JlaGopaTopHbie padoThI
6. U3MepeHHe eCTECTBEHHOI0 PAIHAIMOHHOTO0 (POHA 103UMETPOM.
7. U3yueHue Je1eHUs A1pa aToMa ypaHa no ¢ororpadum Tpexos.
8. Ouenka nepuoja noypacnajaa HAXoAALIMXCSA B BO3AyXe NPOAYKTOB pacnaja ra3a
panoHa.
10. H3yuyeHHe TPeKoOB 3apSzKEHHBIX YACTHI[ 10 TOTOBBIM
(pororpapusm.

IIpenmeTHbIMHU pe3yJibTaTAMH O0YUYESHHS 110 JAHHOUN TeMe SBISIOTCS:
— MOHUMAaHHE U CTIOCOOHOCTh OMUCKHIBATH U OOBSACHATH (PU3NUECKUE SIBJICHHUS:
PaMOaKTUBHOCTh, HOHU3UPYIOILIUE U3ITYUCHHUS,
— 3HAaHME U CIOCOOHOCTh JaBaThb ONPEJEICHUS/ONUCAHUS  (PU3NYECKUX  IOHITHUM:
PaOaKTUBHOCTb, allb(a-, 0eTa- U raMma-yacTHIIbl; PU3NYECKUX MOJENEN: MOJEIHU CTPOCHUS
atomoB, mpemioxenubie J[. Tomconom u 3. Pezepdopmaom; mpoOTOHHOHEUTPOHHAS MOJEITH
aTOMHOTO s1pa, MOJAENb TMpollecca JeNeHUs siipa aToMa ypaHa, (U3MYECKUX BEIHYUH:
MOTJIOLIEHHAs] Ji03a U3Iy4yeHus, Kod(p(QUIMEHT KayecTBa, OHKBUBAJEHTHas J03a, MEepUOJ
MoJIypacnaia;
— yYMEHHE MPUBOJHUTH MPUMEPHI B OOBSICHATH YCTPONCTBO W MPHHIIAIT JCHCTBUS TEXHUYICCKHX
YCTPOMCTB U YCTAHOBOK: cueT4HK I elirepa, kamepa BuiibcoHa, My3bIpbKOBas Kamepa, siIepHBIN
PEaKTOp Ha MEUICHHBIX HEUTPOHAX;
— YMEHHE U3MEPATH: MOIIHOCTbH JI03bl PAIMOAKTUBHOTO U3JIy4Y€HHUs OBITOBBIM JO3UMETPOM;
— 3HaHue (HOPMYIHUPOBOK, MOHMMAHUE CMBICTIA W YMEHHE MPUMEHATH: 3aKOH COXPaHECHUS
MaccoBOI'0 4HCIIa, 3aKOH COXpaHEHHs 3apsla, 3aKOH paJMOaKTUBHOIO pacraja, MpaBUio
CMEILEHUS;
— BJIQJICHUE SKCIIEPUMEHTAIIbHBIMA METOJAMU UCCIIEIOBAHUS B IIPOLIECCE N3YUEHUS
3aBUCHUMOCTH MOUIHOCTHU M3JIy4YEeHHsI IPOJIYKTOB pacrajia paJoHa OT BpEMEHU;
— MOHUMAaHHE CYTH FKCIIEPUMEHTAIBHBIX METOJIOB UCCIIEI0OBAaHUS YaCTHII;
— YMEHHE UCII0JIb30BaTh MOJIyUCHHbIE 3HAHMSI B TIOBCEHEBHOM )KU3HU (OBIT, SKOJIOTHSI, OXpaHa
OKpY’Karollen cpebl, TeXHUKa 0€30M1acCHOCTH U JIp.).
Crtpoenue u 3Boswnus Beesennoi (5 u)



Cocras, crpoenue u npoucxoxaeHue ConHeyHoil cuctemsl. [1nanersl u manbie Tena ConHEYHOMN
cucteMbl. CTpoeHue, uziyuenue u 3postonnst Connia u 38e31. CtpoeHue u 3Botonus BeeneHnoil.
IIpenmMeTHbIMHU pe3yJibTaTaMH O0YUYECHHUS 110 JAHHOM TeMe SBISIOTCA:
— MPEJCTaBICHUE O COCTABE, CTPOCHUH, MPOUCXOKACHUU U Bo3pacTe COJIHEUHON CUCTEMBI,
— yMEHHE NPUMEHATh PU3NYECKUE 3aKOHBI I 00BbSICHEHUS ABMKEeHUA 11aHeT COolMHEeYHOM
CUCTEMBI;
— 3HATh, YTO CYILECTBEHHBIMH MapaMeTpaMH, OTINYAIOIIUMHU 3BE3/bl OT IUIAHET, SBISIOTCA UX
MacChl U MCTOYHUKH SHEPTUU (TEPMOSICPHBIC PEaKIMU B HEApax 3BE3]l U PATUOAKTHBHBIC B
HeJpax IJIaHET);
— CpaBHUBATh (PU3NYECKUE U OPOUTAIBHBIE TAPAMETPHI IIAHET 3€MHOU TPYIIIHI C
COOTBETCTBYIOIIMMU TTapaMeTPaMH IJIAHET-TUTAHTOB M HAXOJIUTh B HUX O0IIee U Pa3IMuHOC;
— 00BsicHATH cyTh ¢ dekTa X. Jlomnepa; popMynupoBaTh 1 0OBICHATH CyTh 3aKoHa D. Xab0a,
3HATh, YTO ATOT 3aKOH SBUJICS SKCIEPUMEHTAIbHBIM MOATBEPKICHIUEM MOJIEIH HECTAMOHAPHOM
Bcenennoi, otkpbiToit A. A. @puamaHoM.
PeszepBHoe Bpems (3 )
I[Inanupyemble pe3ybTaThbl H3y4eHUs] PUUKH
Brimyckear Hayumrca HCIOOIB30BaTh TepMmHE. (DU3MUECKOE SIBJICHHWE, (PU3WYCCKUN 3aKOH,
BEIIECTBO, B3aMMOJCHCTBHE, DJIEKTPUUYECKOE IOJIe, MArHUTHOE II0Jie, BOJIHA, aTOM, aTOMHOE
SJIPO, MOHU3UPYIOIINE U3TyUEHUS
BrimycranAr 0o/Iy9aT BOZMOKHOCTE:
- HOHUMAMb CMbICI (PU3UYECKUX GeIUYUH. TIYTh, CKOPOCTb, YCKOPEHHUE, Macca, MJIOTHOCTD,
cuia, JaBJICHWE, HWMIIYJIbC, paboTa, MOIIHOCTh, KHHETHYECKash HHEPTUs, IMOTEHIHUATbHAS
9HEprusi, KO3PPHUIMCHT MOJIE3HOTO JICHCTBYS, BHYTPESHHSS SHEPTHUs, TeMIIepaTypa, KOJIUIECTBO
TEIUIOTHI, yJAelbHas TEIJIOEMKOCTh, BIQXHOCTh BO3JyXa, OJJICKTPUUYECKUN 3apsi, cuia
ANEKTPUYECKOTO TOKA, IEKTPUUYECKOE HAMpPSIKEHHE, dJIEKTPUUECKOE COMPOTUBIEHUE, paboTa U
MOIIHOCTb JIEKTPUUYECKOT0 TOKA, (POKYCHOE PACCTOSTHUE JIMH3BI;
- noHumams cmuvicn Qusuueckux 3axonoe. llackansa, Apxumena, HproToHa, BceMUpPHOro
TATOTEHUS, COXPAHEHUSI UMITYJIbCa M MEXaHUYECKOM IHEPTHH, COXPAaHEHUS YHEPTUH B TEIJIOBBIX
mpoleccax, COXpPaHEHHUs JJIEKTpudeckoro 3apsnaa, Oma g ydacTKa 3JIEKTPUYECKOW LemnH,
Jxxoyns—IJleHia, mpsIMOTMHEHHOTO pacpoCTpaHEeHHsI CBETa, OTPAKEHHUS CBETA;
- onucwleamp U 00bACHAMY YuzuYecKue A61e€HUA . PABHOMEPHOE NPSIMOJIMHEWHOE ABUKEHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEMHOE NBIDKCHHE, Tepenady AaBiICHUs >KUJIKOCTSIMH W Ta3aMu,
IJIaBaHWe TeJd, MEXaHWYecKue KoieOaHuss ¥ BONHBL, AUQPQY3UI0, TEMIOMPOBOIHOCTD,
KOHBEKIIUIO, U3JTyYeHHUE, MCTapeHHe, KOHJICHCAIUI0, KUIIEHUE, TUIABJIICHHE, KPUCTAJUIM3AIUIO,
ANEKTPU3ALNIO Tell, B3aWMOJEWUCTBHUE JIIEKTPUUYECKUX 3apsioB, B3aWMOJACWCTBHE MAarHHUTOB,
NEUCTBUE MArHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM, TEIJIOBOE JCHCTBHE TOKa,
ANEKTPOMArHUTHYIO UHIYKIUIO, OTpaKEHUE, MPEIOMIICHHE U AUCIIEPCHUIO CBETA,
- ucnoavzoeams QuzuyecKkue npudopvl U uIMepumenbHvle UHCMPYMEHmMbl ONA USMEPEHUS
¢usuueckux eenuyun: PacCTOSIHUS, TPOMEXKYTKA BpPEMEHHM, MAaCChl, CHUJIbI, JaBJICHUS,
TEMIIePaTyphl, BIAKHOCTH BO3/yXa, CUJIbI TOKA, HAPSKEHUS, SJIEKTPUIECKOTO COMTPOTHUBIICHHS,
paboThI U MOIITHOCTHU AJIEKTPUUYECKOTO TOKA;
- npedcmagname pe3yibmamsl USMEPEHUIL C NOMOWbIO MADIUY, 2PAPUKOS U 8bIAEAMb HA
IMOI OCHOBE IMRUPUUECKUE 3A6UCUMOCMU. TIYTU OT BPEMEHH, CUJIbI YIIPYTOCTH OT yIIMHEHUS
MIPYXXUHBI, CHJIBI TPEHUS OT CHJIBI HOPMAaJIHHOTO JABJICHUS, IEPUOJIa KOJCOAHWH MasTHUKA OT
JUIMHBI HWUTH, TIEpUOJa KoleOaHUuM Tpy3a Ha MTPYXKHHE OT MAacChl Ipy3a U OT KECTKOCTU
MPYXKUHBI, TEMIIEPaTypbl OCTBHIBAIOIIETO Tejla OT BPEMEHHW, CHJIBI TOKAa OT HAIPsHKCHUS Ha
y4acTKe IIeTH, YIia OTPa)KeHHs OT YIJia MaJeHusl CBETa, yria MpeJoMIICHUsl OT yIia MmaJeHus
cBeTa
- gblpadicamp pe3yibmamol U3MEPEHUIl U paciemog ¢ eOunuyax Mexcoynapoonoi cucmemuol
- npueOOUmMb RPUMEPLL NPAKMUYECKO20 UCNOIb306AHUA (PU3UYECKUX 3HAHUIL O
MEXaHHYECKUX, TeTIIOBBIX, IIEKTPOMArHUTHBIX M KBAHTOBBIX SIBIICHUSX



- peuiambsp 3adauu Ha RpUMEHEHUEe U3YUECHHbIX d)uzuttecmtx 3AKOHO86

- OCyuwiecmenamy - CamoCmoAmeNnbHblll  NOUCK UHpOpMayuu  ECTECTBEHHO-HAYYHOTO
COJICP)KaHUSI C MCIIOJIb30BAaHHEM Pa3IMYHBIX UCTOYHUKOB (y4eOHBIX TEKCTOB, CIPABOYHBIX U
HAYYHO-TIONYJSIPHBIX HM3/IaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHTepHeTa), ee
00paboOTKy W TpeACTaBICHHE B pa3HbBIX (opmax (CIOBECHO, C TMOMOIIbI0 TpaduKOB,
MaTeMaTUYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM

- MO3HAKOMHUTBLCS ¢ MPUMepPaMU MCHOJIb30BaHUsI 0a30BbIX 3HAHMII M HABBIKOB B
NPAKTHYECKOH IesATeJbHOCTH U MOBCEIHEBHOW KM3HH JJIsl oOecrieueHus 0€30MacHOCTH B
MIPOLIECCE MCIIOJIb30BAHMS TPAHCIIOPTHBIX CPEICTB, 3JIEKTPOOBITOBBIX MPUOOPOB, NMEKTPOHHOU
TEXHUKH; KOHTPOJIS 32 UCIIPABHOCTHIO 3JIEKTPOIPOBOJIKH, BOJIONPOBO/IA, CAHTEXHUKH M Ta30BBIX
npuOOpOB B KBapTUPE; pPALMOHAIBHOIO TPHUMEHEHHUS TMPOCTHIX MEXaHU3MOB; OIICHKH
0€30MaCHOCTH PaTUAIMOHHOTO (PoHA

I1l. TemaTuueckoe NJIaHNpPOBaHUE

Ne

Koanuec
Tema TBO OcHoBHbBIE BUIbI Y4eOHOMH 1eITeJIbHOCTH
JacoB

7 kJ1acc

Beenenune 4 OOBACHATD, OIUCHIBATh (PU3HUCCKHUE SIBJICHUS,
OTINYATh (PU3HUECKUE ABJICHUS OT XUMUYECKUX;
MPOBOJIUTH HAOMIOCHUS (PU3NICCKUX SIBIICHHIA,
aHAJIM3UPOBATh U KJIACCU(PUIUPOBATh UX, PA3JINYATh
METOBI H3y4eHUs (PU3UKU; U3MEPSATH PACCTOSHHS,
IIPOMEXYTKH BPEMEHH, TEMIIEpATypy; 00padaThIBaTh
pe3yJIbTaThl U3MEPEHUI; ONPENEIATh LIEHY JICICHUS
LIKaJIbl U3MEPUTEIBLHOTO LUIMH/IPA; ONPENEsATh 00beM
KHUJKOCTHU C IIOMOILBIO U3MEPUTENBHOIO LIWINHIPA;
NepeBOUTH 3HaUeHUs (puznueckux BennyuH B CU,
OTIpeAEIATh NOTPEIIHOCTh U3MEPEHUS, 3aChIBATh
pe3yJIbTaT U3MEPEHMSI C YUETOM MOTPEIIHOCTH;

[lepBoHayanbHbIE CBEIEHUS 6 OOBSCHATH ONBITHI, MOATBEPKIAIOLINE MOJIEKYIISIPHOE
O CTPOEHUU BEIECTBA CTPOEHHE BEILECTBA, OPOYHOBCKOE ABUKECHUE;
CXEeMaTU4eCKU U300pakaTh MOJIEKYIIbI BOJIBI U
KHCIIOPO/1a; ONPEENIATh pa3Mep MalbIX TE;
CpaBHMBATh pa3Mepbl MOJIEKYJI Pa3HbIX BEIIECTB: BOJBI,
BO3/lyXa; OOBSICHATH: OCHOBHBIE CBOMCTBA MOJIEKY!I,
¢u3nueckre SBJICHUS Ha OCHOBE 3HAHUN O CTPOEHUU
BEIIECTBA; U3MEPSTH pa3Mepbl MaJIbIX TEJ METOJIOM
PAI0B; 0OBICHATH sABNIeHUE MU Py31Un U 3aBUCUMOCTD
CKOPOCTH €€ IPOTEKaHusl OT TEMIEPATyphl TeNa;
MPUBOJIUTH IPUMEPHI AUPPY3UH B OKPYKAIOLIEM MHUPE;
MIPOBOJIUTH U OOBSICHATH OTBITHI IO OOHAPYKEHHUIO CHIT
B3aMMHOIO MIPUTSKEHUS

Y OTTAJKUBaHUS MOJIEKYII; HaOJII01aTh U HCCIeA0BaTh
SBJICHUE CMAYMBaHUs U HECMAYUBaHUs TeJl, OOBSICHATh
JTAHHBIE SIBJICHUS HA OCHOBE 3HAHUM O 3aUMOJICVCTBUU
MOJIEKYIT; I0Ka3bIBaTh HAJIMYME Pa3INdUs B MO-
JIEKYJIIPHOM CTPOEHUU TBEPJBIX TeJl, )KUJIKOCTEH 1
ra3os;

B3aHMOﬂCﬁCTBHH TCI 23 OHpe,Z[CJI}ITB TPAaCKTOPHUIO IBHIKCHUA TCJIa, IICPCBOAUTDH
OCHOBHYIO CAMHUIY IYTU B KM, MM, CM, IM; pa3indaTb




PAaBHOMCPHOC U HCPABHOMCPHOC ABHUIKCHUC,

JTIOKa3bIBaTh OTHOCUTENBHOCTD JIBUJKEHUS TENA;
ONPENENATh TEN0, OTHOCUTEIBHO KOTOPOTO IPOUCXOIUT
JBIKEHUE; PACCUUTHIBATH CKOPOCTh Teja Mpu
PaBHOMEPHOM U CPEJHIOK CKOPOCTh ITPU
HEPAaBHOMEPHOM JIBH)KEHHUH; BBIPAXKaTh CKOPOCTH B
KM/4, /C; aHAJIM3UPOBATh TAOJIUILy CKOPOCTEH JIBUKCHUS
HEKOTOPBIX TEJI; OMPEACIIATh CPEAHIOI CKOPOCTh
JBUKEHHSI 3aBOIHOTO aBTOMOOMIIS; TpaduyecKu
M300pakaTh CKOPOCTh, OMMHUCHIBATH PABHOMEPHOE
JIB)KEHUE; ONPENETSATh: MyTh, MPOWICHHBIN 3a JaHHbBIN
MIPOMEXYTOK BPEMEHH, CKOPOCTh TeJla 1o TpaduKy
3aBUCUMOCTH IIyTH PABHOMEPHOTO JABUKEHUS OT
BPEMEHU;, OOBICHSATD SABJIICHUE UHEPLIUHU; OMUCHIBATH
SIBJICHUE B3aUMOJICHCTBHS TEJl; yCTAHABINBATh
3aBUCUMOCTDH U3MEHEHUSI CKOPOCTU JBUXKEHUS TEJa OT
€ro Macchl; NEPEBOIUTh OCHOBHYIO €JUHUILY MAacChl B T,
T, MT'; OIIPEIEIIATH INIOTHOCTD BEIIECTBA; H3MEPSThH
00BEM TeTa C MOMOIIBI0 U3MEPUTENBHOTO IIHIIUHIPA;
MU3MEPSITH TUIOTHOCTH TBEPIOTO TEJIa C IIOMOIIBIO BECOB
Y U3MEPUTEHHOTO [UJIUH]IPA; aHAIU3UPOBATh
pe3yabTaThl U3MEPEHUH U BBIUUCICHUN, 1€/IaTh
BBIBOJIBI; OTIPEACIIATH MAacCy Teja Mo €ro 00bemMy u
IJIOTHOCTH; 3aMUCHIBaTh POPMYJIBI I HAXOXKACHUS
MAacChI TeJIa, €ro 00beMa U IIIOTHOCTH BEIIECTBA,
rpaduuecku, B Macitabe n300paxkaTh CHITy U TOUKY €€
MIPUIIOKEHHUS; OTIPEACIIATh 3aBUCUMOCTh U3MEHEHUS
CKOPOCTHU T€J1a OT MPUJI0KEHHOMN CUJIbL; aHATTU3HPO-
BaTh OIBITHI 110 CTOJIKHOBEHHIO IIAPOB, CKATHIO
yIOPYroro Teja v AeiaTh BbIBOJIbI; IPUBOIUTD
MIPUMEPHI MPOSIBJICHUS TATOTCHHS B OKPYKAIOIIEM
MHUpPE; HAXOUTh TOUKY MPUIIOKEHHS U YKA3bIBaTh
HarpaBJIEHUE CUJIBI TSHKECTH; BBIJEISITH OCOOCHHOCTH
IJIAaHET 36MHOM TPYIIIBI U MJIaHET-TUTaHTOB (pa3inyne
u obume cBoiicTBa); OTIUYATh CUITY YIPYTOCTH OT CHIIBI
TSDKECTH; rpauuecku U300paxkaTs CUILy YIpPy-TOCTH,
MOKa3bIBaTh TOUKY MPHUIIOKESHHUS M HATIPABJICHUE €€
JeUCTBUS; OOBSACHATH PUIMHBI BOSHUKHOBEHHSI CUJIBI
YIPYTOCTH; IPUBOIUTH IPUMEPHI BUJIOB JeQOpMaIiH,
BCTpeYarolyecs B ObITy; rpaduyecku u300paxarhb BeC
TCJia 1 TOUKY €ro nNpujioKEHUA; paCCYUThIBATL CUITY
TAXKCCTH U BEC TCJIa; HAXOJAUTD CBA3b MCXKY CHJION
TSDKECTH U MacCOM Tella; ONpPeAeIsTh CUITY TSHKECTH I10
HW3BECTHOM Macce Teja, Maccy Tena 1o 3aJJaHHOW CHJIe
TSDKECTH; SKCIIEPU-MEHTAILHO HAXOUTh
PaBHOACWCTBYIOUIYIO IBYX CHII; U3MEPSTh CUITY TPCHUS
CKOJIbKCHUS, HA3bIBATh CHOCO6BI YBCJIHNYCHUA U
YMEHBIICHUS CUJIBI TPCHUS;




JlaBiaeHnne

TBEPABIX TE,
JKUIKOCTEN U Ta30B

20

[IpuBOANTE TPUMEPHI, TOKA3BIBAIOIINE 3aBUCUMOCTh
JIEUCTBYIOLIEH CHJIBI OT IIJIOLIA/IH OTIOPBI; BBIYUCIIATH
JIABJICHHUE TI0 U3BECTHBIM Macce U 00BEMY; IEPEBOTUTH
OCHOBHBIC eqUHUIIBI AaBieHus B klla, rlla; orimmnyuars
rasbl [10 UX CBOKMCTBAM OT TBEP/bIX TEJ U KUJIKOCTEH;
OOBSICHSITh JIaBJICHUE Ta3a HA CTEHKH COCYy/la Ha OCHOBE
TEOPUU CTPOCHHUSI BEIIECTBA; OOBSICHATH MPUIHHY
repelayr JaBJICHUS KUJIKOCTBIO WM I'a30M BO BCE
CTOPOHBI OJJMHAKOBO; aHAJIM3UPOBATH OIIBIT 11O
nepenade JaBJICHIS )KUIKOCTHIO M OOBSICHSITD €ro pe-
3yJIbTaThl; MPUBOJIUTH IPUMEPHI COOOITAIOIIUXCS
COCY/IOB B OBITY; BBIYUCIIATH MAacCy BO3IyXa;
CpaBHHBATh aTMOC(EPHOE JIaBJICHHUE HA PA3ITMYHBIX
BBICOTaX OT TIOBEPXHOCTH 3eMIIH; OOBSICHSATH BIUSHUE
aTMoc(hepHOro JaBJICHHS HA KUBBIC OPTaHU3MBI,
BBIYHCIISATH ATMOC(EPHOE JIaBIICHUE; U3MEPSIThH
aTMoc(epHOe JIaBJIeHHEe ¢ TTIOMOIIbI0 6apomeTpa-
aHEepOUJa; U3MEPATH JABJIEHUE C OMOIIBI0 MAHOMET-
pa; MPUBOAUTH IPUMEPHI U3 MPAKTUKH TPUMEHEHUS
MOPUIHEBOT0 HACOCA U THAPABINYECKOTO MIPECCA;
JIOKa3bIBaTh, OCHOBBIBAsICH Ha 3akoHe [lackais,
CYILIECTBOBAHUE BBITAJIKUBAIOLLEH CHIIBI, JEHCTBYIO-
el Ha TeJOo; BEIBOJUTH GOPMYITY ISl ONIPEISICHHUS
BBITAJIKUBAIOLIEH CHJIBI; PACCUUTHIBATH CUITY
Apxumena; yka3blBaTh IPUUUHBL, OT KOTOPBIX 3aBUCUT
cuna Apxumena; OObSICHITh IPUUMHBI TUIABAaHUS TEIT,
MPUBOJUTH TPUMEPHI TJIaBaHUS PA3IUYHBIX TN U
JKUBBIX OPTaHU3MOB; PACCUUTHIBATH CUITy ApXHUMEAa;
OOBACHATH YCIOBUS TJIABAHUS CYIOB; TPUBOIUTH
MPUMEPBI U3 )KU3HU TUIABaHUS U BO31YXOIUIaBAHUS;
O0OBSCHITh N3MEHEHHE OCAJIKU CY/IHA;

PabGota
OHeprus

u MOIITHOCTbD.

16

Brruucisate MexaHu4ecKyro paboTy; OnpeaesiTh
YCIJIOBHSI, HEOOXOIUMBIE JIJIsi COBEPIIICHUS] MEXaHUUIeC-
KO pabOThI; BEIYUCIATH MOITHOCTH 1O U3BECTHOM
paboTe; MPUMEHSITh YCIOBHUSI PAaBHOBECHS phluara B
MPAKTUYECKUX LEJSX: TOJAHATHUN U NEPEMEICHUN
rpy3a; ONpeAeisaTh IUIEYO CUIIbL, IPOBEPUTH ONBITHBIM
IyTEM, IMPHU KAKOM COOTHOILIIEHHH CUJI M X IJIeY phlyar
HAXOJUTCSA B PABHOBECHUU; TPOBEPATH HA ONBITE
MPaBUJIO MOMEHTOB; OIBITHBIM ITYTEM YCTaHOBHUTH, YTO
roJsie3Has paboTa, BBITIOJIHEHHASI C IOMOIIIBIO TTPOCTOTO
MEXaHU3Ma, MEHBIIIE MOJHOMK; aHan3upoBath KI1/]
Pa3IMYHBIX MEXAHU3MOB; IPUBOJIUTH PUMEPHI TEII,
001aJaroNUX MOTEHIIHATLHOM, KHWHETUYECKOM
SHEpruen, NPeBpalleHUus: SHEPTUU U3 OJTHOTO BUJIA B
JPYTOM, TN 00JaJar0IIUX OJJHOBPEMEHHO U
KMHETUYECKON Y MOTEHIMAIILHON YHEPTUEH;

Hroro

68

8 kiaace

TermoBble SIBIEHUSI

23

JlaBaTh onpeieieHuE BHYTPEHHEN YHEPTUM Tea KaKk
CYMMBbI KHHETUYECKON YHEPTUH ABUKEHHS €r0 YaCTHI]
Y MOTEHIIMAJIbHON SHEPTUU UX B3aUMOJICHCTBUSA




OOBACHATH TEIUIOBBIE SIBIICHUS, XapaKTEpPU30BaTh
TETJIOBOE SIBJICHUE, aHATU3UPOBATh 3aBUCUMOCTD
TEMIIEPATyphI TEJIa OT CKOPOCTH JIBUKECHHUS €TO
MOJIEKYJI; HAaOJII0JaTh U UCCIIE0BATh IIPEBPALLICHUE
SHEPI'UH Tella B MEXaHUYECKUX MPOLECCax; OOBSICHATh
M3MEHEHHE BHYTPEHHEH SHEPTUH Tela, KOT/a Ha/l HUM
COBEpIIAIOT paboTy MIIU TEJIO COBEPIIAET PadoTy;
NEPEUYHCIATh CIOCOOBI N3MEHEHHS BHYTPEHHEH
SHEPIUH; IPUBOIUTH IPUMEPH H3MEHEHUSI BHYTPEHHEH
SHEPIUuu Tela IyTeM COBEpILEHHs paboThl U
TETUIONepe1aun; OOBSICHATH TEIJIOBBIC SIBJICHUS HA
OCHOBE MOJICKYJISIPHO-KUHETUYECKOI TEOpHUH.
MPUBOANUTH PUMEPHI TEIIONEPEIAaur ITyTEM TEIUIONPO-
BOJIHOCTH; TIPUBOJIUTH MIPUMEPHI TEIUIONEPEAaYH MyTeM
KOHBEKIIMH U U3JIy4eHUs; aHATU3UPOBATh, KaK Ha
MPAKTUKE YYUTHIBAIOTCS PA3IMYHBIE BHIBI TETLIONE-
penayu; CpaBHUBATh BUJIbI TEIIONEPEIaun; PACCUUTHI-
BaTh KOJMYECTBO TEIJIOTHI, HEOOXOIMMOE JIJIsl HarpeBa-
HUS TeJla WIK BBIIEJIAEMOE UM NP OXJIaKICHUY;
OOBSICHATH (PU3UUECKUI CMBICT YACTHHON TETIIOTHI
CropaHusl TOILIMBA U PACCUUTHIBATH €€; (hOpMYIHPO-
BaTh 3aKOH COXPAaHEHHSI MEXaHUYECKOM SHEPTHH U
IIPUBOAUTH IPUMEPHI U3 )KU3HU, TOATBEPKIAIOIINE
3TOT 3aK0H; OTIMYaTh IPOLECCH] IUIABIECHUS Tela OT
KPUCTAJUIM3ALUH U IPUBOIUTH IPUMEPHI 3TUX
MIPOIIECCOB; MPUBOIUTH TPUMEPHI arperaTHbIX
COCTOSIHUH BEILECTBA; OTIMYATh arperaTHble COCTOSHUS
BEILECTBA M O0BSICHATH OCOOCHHOCTH MOJICKYIIIPHOTO
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX Tel;
PacCYUTHIBATH KOJIWYECTBO TEIUIOTHI, BHIICTHBILIEECS
MIPU KPUCTAITU3AIMH; OOBSCHATH IPOLIECCHI IIIABICHUS
Y OTBEpPJICBaHMS TeJIa HA OCHOBE MOJICKYIIIPHO-KUHETH-
YEeCKHX MpeACTaBICHUN; ONpeaAesaTh 1o Gpopmyine
KOJIMYECTBO TEIUIOTHI, BBICIISFOIIEECS MPH TIIaBICHUH
U KpUCTAIIM3AlMHU Tella; 00bACHATh TOHUKEHHE
TEMIIEPaTyPhl )KUAKOCTH MTPH UCTIAPECHUN; PACCUUTHI-
BaTh KOJMYECTBO TEMJIOThI, HEOOXOUMOE JUIs
MpeBpaIeH s B Map KHUIKOCTH JIFOO0H MacChl; paccuu-
TBHIBAaTh KOJMYECTBO TEIJIOTHI, TOTY4YEHHOE (OTIaHHOE)
TEJIOM, YJIEJIbHYIO TEIUIOTY MapooOpa30BaHHUs;
ITpuBOAUTE MpUMEPHI BIUSHUS BIaKHOCTH BO3/lyXa B
OBITY M IESITETHHOCTH YeJIOBEKA; OTPEACTISATh BIIaX-
HOCTB BO3/1yXa; paccKa3blBaTh O MIPUMEHEHUU TapOBOM
TypOHHBI B TeXHUKE. OOBSICHITH YCTPOMCTBO U
npuHIUN paboThl mapoBoit Typounsl. CpaBHuBath KIT/I
pa3IMYHBIX MAIIUH ¥ MEXaHU3MOB.

DIIEKTPUYECKUE SIBIICHUS
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OOBSACHATH B3aUMOJICHCTBHUE 3apSKEHHBIX TeNl U
CYIIECTBOBaHME JABYX POAOB 3apsiia. OObICHATh
YCTPOMCTBO CyXOr'0 ralbBaHUYECKOIO DJIEMEHTA.
[IpuBOIUTE IpUMEPHI HCTOYHUKOB AJIEKTPUUECKOTO
TOKa, OOBSICHITH UX HazHaueHue. OOHapy K UBaTh
HaICKTPU30BAHHBIE TENA, IIEKTPUYECKOE MOJIE.




ITonb30Batbed anekTpockonoM. Onpenensirsb
W3MEHEHUE CUJIbI, ICCTBYIOIIECH Ha 3apSyKEHHOE TEJO
NIpU yJaJICHUH U TPUOIMKEHUH €T0 K 3apsDKEHHOMY
teny. O0bsicHATh onbIT Modde —Mumnmkena.
Jloka3pIBaTh CyILIECTBOBAHUE YAaCTUL], UMEIOIINUX
HaUMEHBIIHNH dJIeKTpUYeCKuid 3apsia. OObACHATD
00pa3oBaHME MOJOKUTEIBHBIX U OTPULIATEIBHBIX
MOHOB. OOBSICHSITD NEKTPU3ALNIO TEJ MPU COMIPUKOC-
HOBEHHUH. Y CTaHABJIMBATh 3aBUCUMOCTbD 3apsiia IIpU
MEepPEXO0/IE €ro ¢ HAIEKTPU30BAHHOIO TeJa Ha
HEHaRJIEKTPU30BAaHHOE IIPU COIPUKOCHOBEHUH.
@opMynHpOBATH 3aKOH COXPAHEHUS FIEKTPUIECKOTO
3apsiga. Ha ocHOBe 3HaHUl CTpOEHUS aToMa OOBSICHSTD
CYyILIECTBOBAHUE MPOBOJHUKOB, ITOJIYIIPOBOIHUKOB 1
TURJIEKTPUKOB. [IpuBOAUTH IPUMEPHI IPUMEHEHMUS
MIPOBOJIHUKOB, OJYIIPOBOJHUKOB U JTUAIEKTPUKOB B
TEXHUKE, IPAKTUYECKOr0 IPUMEHEHUSI ITOTYIIPOBOIHHU-
KoBoro auozaa. Habmonate u uccnenoBats padoTy
MOJTYITPOBOTHUKOBOTO 110/1a. OOBSICHATH YCTPOMCTBO
CyXOT0 TaJIbBAaHUYECKOT0 AnneMeHTa. [IpuBoauts
IIPUMEPBI HCTOUHUKOB JIEKTPUYECKOTO TOKA,
00BSACHATH UX HazHadeHHne. CoOupaTh ANMEKTPHIECKYIO
uenb. OOBACHATh OCOOCHHOCTH JIEKTPUIECKOTO TOKA B
MeTaJulax, Ha3HAY€HUE UCTOYHUKA TOKA B 3JIEKTpUYEC-
KO nenu. Pa3nuyare 3aMKHYTYIO U pa30MKHYTYIO
anekTpudeckue uenu. [IpuBoauts npumepsl
XUMHUYECKOI'0 ¥ TEIJIOBOIO JEHCTBUS 3JIEKTPHUUECKOIO
TOKa U UX UCIOJIb30BaHUs B TexHUKE. [loka3piBaTh
MarHMTHoe jelcTBre Toka. OnpenensTh HalpaBieHUe
CHJIBI TOKa. PaccuuThIBaTh 10 GOpMyIie CHITy TOKA,
BBIPAXKaTh B PA3IMYHBIX €UHUIIAX CUILY TOKA.
Bxmrouats amnepmMetp B nenb. OnpeneisaTs CUly TOKa
Ha pa3JInYHBIX y4acTKax 1enu. YepTuTh cXeMsl
JJIEKTPUYECKOM LienH. BeipaxxaTs HanpsikeHue B KB,
MB. PaccuntsiBath HanpspkeHue mno Gopmysie.
Omnpenensrs LeHy JeIEHNs BOIbTMETPA, OAKIIOYATh
€ro B IIeNb, U3MePATh HanpsikeHue. CTpouTh rpaux
3aBHCUMOCTH CUJIBI TOKA OT HanpspkeHus. OObACHATh
MIPUYMHY BOSHUKHOBEHMS conpoTHBieHus. CodupaTh
ANEKTPUYECKYIO LIETIb, IOJIB30BATHCA aMIIEPMETPOM U
BOJITMETPOM. Y CTaHABIMBATh 3aBUCHUMOCTb CHUJIbI TOKA
B MPOBOJHUKE OT CONMPOTUBIIEHHS 3TOTO IPOBOTHHKA.
3anuceiBaTh 3aK0H OMa B BUJE (POPMYJIBL.
YcraHaBIMBaTH COOTHOLIEHHE MEK/TY COMPOTUBICHHEM
MPOBO/IHUKA, €T0 AJTHMHON U IUIOLIA/IbI0 TONEPEYHOTO
ceyeHus. OnpenensiTh yaeIbHOe COPOTHBIICHHE
MIPOBOJHHKA. UEPTUTH CXEMBI JIIEKTPUYECKOH LIETIH C
BKJIFOUCHHBIM B LIETIb PEOCTaTOM. PaccunThIBaTh
ANIEKTpUUecKoe conpoTuBieHue. [loap3oBaThes
PEOCTaTOM ISl PETYIUPOBKH CHIIBI TOKA B LETIH.
PaccunthiBaTh pabOTy U MOIHOCTD AIIEKTPHUECKOTO
TOKa. BBIpa)KaTB CAWHNIY MOITHOCTH YE€PE3 CAMHUIIBI




HanpsDKEHUs U CUIIbl TOKa. Beipaxars paboTy Toka B
Bt u.; kBT 4. OnpenensiTh MOITHOCTE U padOTy TOKa B
JamIie, UCIO0JIb3Ysl aMIIEPMETP, BOIBTMETP, YaChl.
OOBACHATH HarpeBaHKUE MPOBOJHUKOB C TOKOM C
MIO3ULIMU MOJIEKYJISIPHOI'O CTPOEHUS BEIIECTBA.
PaccunThIiBaTh KOJIMYECTBO TEIUIOTHI, BBIIEISIEMOE
MPOBOJHUKOM C TOKOM I10 3aKoHY Jl>koyns-JIeHua.
OOBACHATD JUIS YETO CITYKaT KOHJCHCATOPHI B TEXHUKE,
OOBACHATH CIIOCOOBI YBEIMYCHUS M YMEHBIICHUS
€MKOCTH KOHJIeHcaTopa. PaccuuThIBaTh 3J1€KTPOEM-
KOCTh KOH/IEHCATOpa, paboTy, KOTOPYIO COBEPIIAET
ANEKTPUYECKOE I10JI€ KOHAEHCATOPa, SHEPTUIO
KOHJIeHcaTopa. Pa3znuyars o npuHOUNy JeHCTBUS
JaMIIbl, UCTIOJIb3YEMBIE JIJIS1 OCBELICHMS,
IIPEI0XPAHUTENIN B COBPEMEHHBIX NIPUOOpax.

DJIEKTPOMarHuTHHIC
SIBJICHHS

BbISBIATH CBSI3b MEXK1Y 3JIEKTPUUYECKUM TOKOM U
MarHuTHbHIM nojeM. [loka3biBaTh CBSI3b HAIIpaBIICHUS
MarHMTHBIX JUHHUH ¢ HAalPaBJIE€HUEM TOKA C TIOMOIIbIO
MarHMTHbIX CTpeoK. [I[puBoANTE pUMeEphl MarHUTHBIX
sBiieHUH. [lepeuncnsaTh criocoObl yCUIeHUsI MarHUTHO-
ro JEHMCTBHS KaTyIIKU ¢ TOKOM. [IpuBOauTh IprMeEpHI
WCII0JIb30BAHUS AIEKTPOMAarHuTOB B TEXHUKE U OBITY.
OOBsACHATH BOSBHUKHOBEHHE MarHUTHBIX OYpb,
HaMarHuyuBaHue xenesa. [lonyyaTs kapTunHy
MarHMTHOIO N0JIsl AyrooOpa3Horo Maruuta. OnuceiBaTh
OTBITHI IO HAMAarHMYMBaHUIO BelecTB. OOBACHATH
MPUHLIMII JEHCTBUS 3JIEKTPOBUTATENS U 00JIaCTH €To
npuMmeHenus. [lepeuncnsars npeumyniecTsa
ANEKTPOABUTaTENEN B CPABHEHUH C TETUIOBBIMH.
O3HaKOMUTBCS C UCTOpUEN N300pETEHUS STIEKTPOABH-
rarensi. CoOuparhb 3JeKTpUYECKUIN ABUTATENb
MIOCTOSIHHOTO TOKa (Ha Mozenu). OrnpenensiTh OCHOBHBIE
JIeTaNIU 3JIEKTPUUYECKOT0 JBUTATENS IOCTOSIHHOTO TOKA
(MOBMKHBIE Y HETIOABM)KHBIE €T0 YaCTH): KOPb,
WHJYKTOP, HIETKH, BOTHYThIE IJIACTUHBI.

CBeETOBBIE SIBJICHUS
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®opMyIMpoOBaTh 3aKOH NPSIMOIMHEMHOIO pacipocTpa-
HeHus cBeTa. OOBICHATH 00pa3oBaHuE TEHU U
nostyreHu. [IpoBoauTh nccnenoBaTeNnbCKU SKCTIEpH-
MEHT 10 MOJIyYEHUI0 TeHH U nonyTeHu. Haxoaursb
[TonspHyro 3831y co3Be3aus bonbmoit Measenuiibl.
Hcnonb3ys NOoJBUKHYIO KapTy 3B€3/IHOTO HeOa
OTIpeeIATh NoJIoKeHue mianeT. opMynInpoBaTh
3aKOH OTpaxkeHus ceera. [IpoBoanuTh
HCCIIEIOBATENbCKUM SKCIIEPUMEHT 10 U3yYEHHUIO
3aBUCHUMOCTH YIJla OTPaXEHUsI OT yIjia Ma/ieHus.
[TpuMeHSTh 3aKOHBI OTPAXKEHUS TIPH TOCTPOSCHUH
n300paXkeHus B IIIOCKOM 3epkaiie. CTpOuTh
n300pakeHNe TOUKH B IJIOCKOM 3epKalle.
dopMmyIHpoBaTh 3aKOH IpeIoMIIeHHs cBeTa. Paznmuyarh
JIMH3bI 110 BHEIIHEeMY BUay. OnpeaensTh, Kakas u3 JIByX
JIMH3 C pa3HbIMU (POKYCHBIMHU PACCTOSHUSIMHU JAeT
6osbiee ypenudyenue. [IpoBoauTs nccienoBaTesbckoe




3aJJaHKe TI0 TIOTYYCHUIO N300PaKEHHSI C TIOMOIIBIO
nuH3bL. CTPOUTH U300paKEeHHUSI, JaBaeMble JIMH30U
(pacceuBarorieii, cobuparorieit) ayis cyqaen: F< f>
2F; 2F< f; F< f <2F; paznuyarh Kakue n300pakeHUs
JAIOT COOMPAIOIIasi U pacCEUBAIONIAs JINH3HI.

Hroro

68

9 kiace

3aKOHEI B3aUMOJEHCTBUA U

JIBIDKECHHUS TE
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HaGnronate 1 onuchIBaTh NPSMOJIMHEHHOE U
PaBHOMEPHOE JBUKEHHUE TEJIEKKH C KalleJIbHULEH;
OIIPEAEIIATH 110 JIEHTE CO CIIENaMU Kallelb BUJ
JIBU>KEHUS TEIJICKKHU, IPOMJAECHHBIN €10 MyTh U
IIPOMEXYTOK BPEMEHH OT Hauyana JBUKEHUS J10
OCTaHOBKH; 00OCHOBBIBATh BO3MO>KHOCTb 3aMEHbI
TEJIEKKU €€ MOJIENbIO (MaTepHaIbHON TOUKON) I
onucaHus ABMKeHUs. [IpuBOIUTE NprUMepbl, B KOTOPBIX
KOOpPJMHATY JBHKYILErocs Tela B JH000H MOMEHT
BPEMEHHU MOXHO OIPEAEIUTh, 3Hasl €r0 HAYaJIbHYIO
KOOpPJMHATY M COBEPILIEHHOE UM 3a JaHHBIN
IIPOMEXYTOK BPEMEHHU NEPEMELLIEHUE, U HENb3S, €CIIU
BMECTO IIEPEMELICHUS 3a]1aH ITPOMICHHBIN Iy Th
OnpenensiTb MOAYJIH U MIPOEKLIUH BEKTOPOB Ha
KOOPJMHATHYIO OCb; 3alICbIBaTh YpPaBHEHUE JIJIs
orpezesieHus] KOOPAUHATHI IBUKYIIETOCs Tea B
BEKTOPHOM U CKaJISIpHOM (popme, NCIIOIB30BaTh €ro JIs
pereHus 3a/1a4. 3anuchBaTh (HOPMYITBL: IS
HaXO0XJACHUS IPOEKLIMU U MOYJIsl BEKTOPA
NepeMEILEHUS TeJla, ISl BBIYUCIIEHUS KOOPAMHATHI
JBIDKYIIETOCS TeJa B JIF0OOW 3a1aHHBIA MOMEHT
BpPEMEHM; JI0Ka3bIBaTh PABEHCTBO MOJYJIsl BEKTOpa
NepeMeleHs NPOiICHHOMY ITyTH U TUIOIIAIU O]
rpaduKOM CKOPOCTH; CTPOUTH IpapUKH 3aBUCUMOCTHU
vX = vX(t) OOBACHATH GU3NYECKUI CMBICI TOHSITHIA:
MIHOBEHHAsl CKOPOCTh, YCKOPEHUE; TPUBOIUTH
MIpUMEPBI PAaBHOYCKOPEHHOT'O IBH>KEHUS; 3aIIUChIBATh
(dbopMyiy 1715 ONIpeieNICHUs] YCKOPEHUS B BEKTOPHOM
BU/JIE U B BUJIE TPOEKIIUI HA BEIOPAHHYIO OCb;
MIPUMEHSTH (POPMYJIBI AJI pacyeTa CKOPOCTH TeNa U ero
YCKOpPEHUS B PELICHUH 33/1a4, BBIPaXXaTh JHO0YIO U3
BXOJAIIUX B (POPMYITy BEIHUUH Yepe3 OCTAIbHBIE.
3anuceiBaTh (YOPMYIIBI ISl pacueTa HayaIbHOU U
KOHEYHON CKOPOCTH TeJa; YUTaTh U CTPOUTH rpapuKu
3aBUCHUMOCTH CKOPOCTH TeJla OT BpPEMEHU U YCKOPEHHUS
TeJa OT BPEMEHU; pelaTh pacyeTHbIE U KaueCTBEHHBIE
3aJauu ¢ mpuMeHeHneM ¢opmyi. Pemmate pacueTHble
32141 ¢ MPUMEHEHUEM GOpMyIIBI Sx = Vot + 8, t_‘ 12;
IPUBOMTL POPMYITY S = Vox + Vy *t /2 K BHAY

Sx = Vx ~—Vox * /28y ; IOKa3bIBATb, 4TO s
MPSIMOJIMHENHOIO PAaBHOYCKOPEHHOTO IBUKECHUS
ypaBHEHHE X = X( + Sx MOKET ObITh IPEOOPa30BaHO B
ypaBHeHHE X = X,+Voxt+ay t“ 12 HaGmrogats
JIBIKEHHE TENEKKA C  KareTbHHUIEH; 1e1aTh BHIBOIBI O
XapaKTepe IBUKEHUS TENEKKHU; BBIUUCIISATh MOYJIIb




BEKTOpa MEPEMEILIEHNUS, COBEPIIEHHOTO IPSIMOJIMHEWHO
Y PaBHOYCKOPEHHO JIBUXKYILUMCS TEJIOM 32

N-F0 CEKYHZ1y OT Havaja ABUKECHUS, 110 MOAYJIIO
TepeMenIeHus, COBEPIICHHOT0 UM 3a k-10 CeKyH1y
[Tonp3ysich METPOHOMOM, OIIPEAENATH POMEKYTOK
BpPEMEHU OT Hayaja paBHOYCKOPEHHOI'O JIBUKEHUS
IapuKa J0 €ro OCTAaHOBKU; OIPENEIATh YCKOPEHHUE
JIBV>KEHUS IIapHKa U €r0 MTHOBEHHYIO CKOPOCTh
nepesl yaapoM O HHIMHAP; NPEACTABIATh PE3yJIbTaThl
M3MEPEHUH M BBIYMCICHUHN B BUJIC TAOJIHI] U TPAPUKOB;
o rpaduKy ONpeaeNsaTh CKOPOCTh B 33 JaHHBIN
MOMEHT BpeMeHu; HabOmronaTh 1 OMUChIBaTh ABUKCHUE
MAasiITHUKA B JIByX CUCTEMAaX OTCUETA, OJHA U3 KOTOPBIX
CBsI3aHa C 3eMJICH, a Jipyras C JICHTOH, ABMXKYIIEHCS
PaBHOMEPHO OTHOCHUTENBHO 3€MJIH; CPABHUBATh
TPaeKTOPHH, ITyTH, IEPEMEILICHHS], CKOPOCTH MasiTHUKA
B YKa3aHHBIX CUCTEMaX OTCYETA; PUBOJAUTH IIPUMEPHI,
MOSICHSIOIIME OTHOCUTENBHOCTE ABMKEeHHs. Habmrogats
MIPOSIBJICHUE UHEPIIMH; TPUBOIUTH IIPUMEPHI MPOSIBIICHUS
WHEPLINY; PeliaTh KaueCTBEHHbBIE 3a]]a4l Ha PUMEHEHHE
nepBoro 3akoHa HeloToHa. 3anuceiBaTh BTOPO 3aKOH
HeroTona B Buze (GopMyIibl; peliaTs pacyeTHBIE U
KaueCTBEHHBIC 3a7]a4l Ha MPUMEHEHHE 3TOTO 3aKOHa.
HabmroaTh, OnUCHIBATE M OOBSICHATE OIBITHL,
WUTIOCTPUPYIOIINE CIPABETMBOCTH TPETHETO 3aKOHA
HerotoHa; 3anuceiBaTh TpeTuit 3akoH HproTOHA

B BuJe (OPMYJIbI;, peliaTh pacueTHbIC U KAYeCTBEHHBIE
3a/1auyv Ha IpUMEHEHne AToro 3akona. Habmronath
MaJIeHuEe OJIHUX U TeX K€ TeJ B BO3JyXE U B
pa3peKEHHOM MIPOCTPAHCTBE; JAENaTh BBIBOJ O
JIBU>)KEHUU TEJ C OJJMHAKOBBIM YCKOPEHUEM MPHU
JIEMCTBUU HAa HUX TOJBKO CUJIEI TshkecTH. HabmrogaTh
OIIBITHI, CBUAETEIBCTBYIOLINE O COCTOSIHUA HEBECOMOC-
TH Tell; CAENaTh BBIBOJ 00 YCIOBUSX, PU KOTOPBIX
TeJla HaXOJATCS B COCTOSIHUM HEBECOMOCTH; U3MEPSITh
YCKOpPEHHE CBOOOTHOTO MaACHHUS;, 3aliChIBaTh 3aKOH
BCEMHUPHOTO TATOTEHHSI B BHJIE MATEMATUIECKOTO
ypaBHeHus. V3 3aKk0Ha BCEMUPHOTO TATOTEHUS BBIBOJIUTH
(dbopMyIy TS pacdeTa yCKOPEHHS CBOOOIHOTO TaIeHUS
tena. [TpuBOIUTH IPUMEPHI IPSAMOIUHEHHOTO U
KPUBOJIMHEHHOTO IBUKCHUS TEJI; HA3bIBATh YCIIOBUS, IIPU
KOTOPBIX TeJIa JIBMKYTCS MPSIMOJIMHEHHO WU
KPUBOJIMHEHHO; BBIYUCIISATH MOYJTb

2
LEHTPOCTPEMHUTEIBHOIO YCKOPEHUS 110 hopMysIe V =a y |

C/ R Pemats PACUCTHBIC U KAUCCTBCHHBIC 3a/1a1U;
CIymiaTb OTUYCT O pE€3yJibTaTaX BBINIOJIHCHUA 3aJaHWA -
MIpOCKTa (<3KCHepI/IMeHTaJ'ILHO€ MNOATBCPIKACHUC
CIIPABCJIMBOCTH YCIIOBUA KpHBOJ'IHHGﬁHOFO JABUXKCHUA
TCII», I[aBaTB OIIpCACJICHUC UMITYJIbCa TCJIa, 3HATH €Iro
CAVHUILY 06T>5[CH$[TB, KaKasi CUCTEMaA TCJI Ha3bIBACTCA
SaMKHYTOﬁ, MPUBOJUTD IMTPUMEPLI BaMKHYTOﬁ CHCTCMBI,
3aI1MChIBATh




3aKOH COXpaHeHus uMityibca. Habmonate u 00bSICHITH
TTOJICT MOJCJIN PAKCTHI

Mexannueckue KoyieOaHus
U BOJIHBI. 3BYK
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Ornpenenars koyiedaTenbHOE IBUKEHHE 110 €ro
MpU3HAKAM; IPUBOIUTH MPUMEPHI KOJICOaHMIA;
OIHCHIBAThH TUHAMUKY CBOOOIHBIX KOeOaHU
MPYXUHHOTO U MATEMATHYECKOTO MAsITHIKOB;
M3MEPSTH )KECTKOCTh MPYKHHBI M PE3UHOBOTO IIIHYpa
Ha3piBaTh BeIMUMHBI, XapaKTEPU3YIOIIHE
KosiebaTenbHOE JIBUKEHUE; 3aIIUCHIBATh (hOpMyITy
B3aMMOCBSI3H IIEPHO/A U YaCTOTHI KOJIeOaHMii;
IIPOBOJUTH SKCIIEPUMEHTAIILHOE UCCIIEI0BAaHUE
3aBHCHUMOCTH MEPHOAA KOJICOaHUH TPY>KUHHOTO
MasTHUKA OT m ¥ k. [IpoBoIUTh MCCIe0BaHUS
3aBUCHMOCTH TIepro/ia (4acTOThI) KoJeOaHi MasTHUKA
OT JUTMHBI €T0 HUTH; MPEJCTABISATh PE3YJIbTAThI
W3MEPEHUH U BhIUUCICHUN B BUjie TaOuil, OOBICHITH
MIPUYMHY 3aTyXaHUs CBOOOJHBIX KOJIeOaHMUIi;

Ha3bIBaTh YCJIOBHE CYILIECTBOBAHUS HE3aTyXarOIINX
xonebannii. OOBSICHITD, B YEM 3aKJIFOUAETCS SIBJICHUE
pe30HaHCa; MPUBOIUTH IPUMEPHI TTOJIE3HBIX U BPEIHBIX
MIPOSABJIEHUH PE30HAHCa U ITYTH YCTPAHEHUS MOCIEIHNUX
Paznnuath nonepeyHsie U NpOA0IbHbBIE BOJIHBI,
OINMCHIBATh MEXAHU3M 00pa30BaHUs BOJIH; HA3bIBaTh
XapaKTePU3YIOIINE BOIHBI (PH3UUECKUE BETUINHBI
HazbiBaTh BeMUYMHBL, XapaKTEPU3YIOIINE YIIPyTUe
BOJIHBI; 3aITUCBIBATh (POPMYJIIBI B3AUMOCBSI3U MEXKITY
Humu. Ha3piBaTh AMamna3oH 4acToT 3BYKOBBIX BOJIH;
MIPUBOJIUTH TIPUMEPHI UCTOYHUKOB 3BYKA; IPUBOIUTH
000CHOBaHHS TOTO, YTO 3BYK SIBJISIETCS POI0JIBHON
BOJIHOM;

QHGKTpOMaFHI/ITHOe IIOJIC
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JlenaTp BBIBOJBI O 3aMKHYTOCTH MarHUTHBIX JINHUN U
00 ocnabyieHuu NoJs ¢ yAaJeHUEM OT MPOBOJIHUKOB C
TOKOM. DPOpMYJIMPOBATh MTPABUJIO MPABOM PYKH IS
COJIEHOU 1A, MPaBUJIO OypaBuMKa; ONpenesaTh
HaIlpaBJICHUE MIEKTPUYECKOrO TOKA B IPOBOJHUKAX U
HalpaBJIeHUE JIMHUN MarHuTHOro nosst. [IpumensTs
IIPABUJIO JIEBOW PYKH; ONPEIEIIATh HAIIPABICHUE CHUIIBI,
JEHCTBYIOIIEH Ha MIEKTPUYECKUH 3apsl, ABUKYIUNCS
B MArHUTHOM I10JIE; OIIPENEIATh 3HAK 3apsAa U
HaIpaBJIEHUE JIBH)KEHUS YaCTUILIbI. 3aiChIBaTh
(hopMyIly B3aUMOCBSI3M MO/1YJIsSI BEKTOpA MAarHUTHOM
MHAYKIMKU B, MarHuTHOTO 10JIS1 ¢ MOAyJieM cuibl F,
JEHCTBYIOIIEH HA TPOBOTHUK JITTMHOM |, pacmoyioxeH-
HBIH MEePHEeHINKYISIPHO JIMHUSAM MarHUTHOM MHIYKIIUH,
Y CUJION TOKa | B IPOBOJTHHKE; OMUCHIBATH 3aBUCUMOCTD
MarHMTHOTO IOTOKAa OT UHAYKLUH MarHUTHOTO TOJIS,
MTPOHU3BIBAOILETO IUIOMIAIb KOHTYPA U OT €T0
OpHUEHTAIINH 110 OTHOLLIEHUIO K JIMHUSM MarHUTHOMN
nHaykuuu. HabmonaTe 1 ONUCHIBATH OMBITHI,
MTOATBEPKIAIOIIHE MTOSBIECHNE AIEKTPUUIECKOTO TOJIS
MIPY U3MEHEHUH MarHUTHOTO TOJIs, J1e7aTh BHIBOJIbI
[IpoBOINTH HCCIIENOBATENBCKAN SKCIIEPUMEHT 10




W3Y4YCHHUIO SIBJIICHUS JIEKTPOMAarHUTHOW MHIYKIIVH;
AQHAJIM3UPOBATh PE3YJILTATHI HIKCIIEPUMEHTA U J€IaTh
BbIBO/IbI; HaOmronaTh B3auMO/ICHiCTBUE aTFOMIHHEBBIX
KOJIEL] C MAarHUTOM; OOBSICHATH (PU3NYECKYIO CYTh
npasuia Jlenna u popMynupoBaTh €ro; IpUMEHSITh
rnpaBuiio JIeHa u npaBuiIo IpaBoOM PyKHU JJIs
OIIpEIECIICHUS HAIIPaBJICHUSA UHAYKIIUOHHOI'O TOKA.
Habnronate 1 00BACHATH SBJICHUE CAMOMHTYKIIHH.
Paccka3piBaTh 00 yCTpOWMCTBE U IPUHIIUATIC ACHCTBUS
reHeparopa MepeMeHHOro TOKa; Ha3bIBaTh CIIOCOOBI
YMEHBUIEHUS IIOTEPH DJIEKTPOIHEPTUU IIepeIadue ee Ha
OO0JIbIIINE PACCTOSHUS; PACCKA3bIBATh O HA3HAUYCHUH,
YCTPOMCTBE U MPUHIIMIIE ACHCTBHS TpaHchopMaTopa u
ero npuMeHeHnu. HabaroaaTe OnbIT MO U3IIy4EHUIO U
IIpUEMY DJIEKTPOMArHUTHBIX BOJIH; ONUCHIBATH Pa3iiu-
YUl MEXAY BUXPEBBIM IEKTPUYECKUM U JJIEKTPOCTATH-
yeckuM nossimu. Habmronate cBOOOJHBIE 37I€KTpOMAr-
HUTHBIE KOJIeOaHUs B KOJIe0aTEeIbHOM KOHTYpE;
PacckaspiBaTh 0 npuHIMIIAX PaUOCBA3H U
TeneBuaeHus; Ha3piBaTh pa3nuyHble AUana30Hbl
JIEKTPOMAarHuTHHIX BosIH. Habmonats pasnoxxenue
0eI0ro cBeTa B CHEKTP MPHU €r0 MPOX0KIEHUU CKBO3b
IPU3MY U [TOJTyYeHHE OEJIOro CBETa MyTEM CIIOKEHHUS
CTIEKTPAIBHBIX IIBETOB C TOMOIIBIO JIMH3BI; OOBSACHSITH
CYTb U J1aBaTh ONPEICIICHUE SBJICHUS TUCIIEPCUN.
Habuto1aTh CIUIOMIHON U TMHEHYaThIe CIEKTPbI
UCIyCKaHUs; Ha3bIBaTh YCIOBUS 00pa30BaHUs
CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB UCITYCKaHNUS;
OOBACHATH U3ITYYEHUE U MOTJIOIIEHUE CBETa AaTOMaMU U
MIPOUCXOXKACHHUE JINHEWUYATBIX CIIEKTPOB Ha OCHOBE
roctyJsatoB bopa;

Crtpoenue
aTOMHOTO fpa

aToMa

u
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OmnuceiBath onbITh Pesepdopaa: mo ooHapyxeHUIO
CJI0KHOT'O COCTaBa PaIMOAKTUBHOTO U3JIYYEHHUS U 110
HCCIIEIOBAHUIO C TIOMOIBIO PACCESHUS 0-4aCTHUIL
cTpoeHus aroMa. OOBSACHATH CYyTh 3aKOHOB COXPaHEHUs
MaccoBOI0 YHCJIa U 3apsijia TP paJHOaKTUBHBIX
MPEBPALICHUSX; IPUMEHSTH 3TU 3aKOHBI ITPH 3aIHCH
YPaBHEHUH SEPHBIX peakuuil. FI3mMepaTs MOIHOCTh
J103bl PaIualluOHHOTO (POHA JO3UMETPOM; CPAaBHUBATh
MOJIYYE€HHBIN pe3yNbTaT ¢ HAUOOJIBUINM JIOIYCTUMBIM
JUIs YesloBeKa 3HaueHueM; [[puMeHsTh 3aKOHBI
COXpPaHEHUs MacCOBOTO YHCIIA U 3apsijia AJis 3alucu
ypaBHEHUH AIEPHBIX peakiuii. OOBSCHATD PU3NUECKUMA
CMBICJI IOHSATUI: MAaCCOBOE U 3aps10BOE YHCIIA.
OOBSICHITH (PU3NUECKUM CMBICT OHATUN: SHEPTHUs
cBs13H, AedekT Macc. OMUCHIBATh MPOIIECC JICTECHUS
sqipa aTOMa ypaHa; O0BSICHATh (PU3UUECKHUI CMBICTT
MOHSTHM: LIeTIHAsl PeaKIysl, KpUTHYecKasi Macca;
Ha3bIBaTh YCJIOBUS IPOTEKAHUS YIPABIIEMON LETHON
peakuuu. Paccka3piBaTh O HA3HAYEHUHU SJIEPHOTO
peakTopa Ha MEJIEHHBIX HEUTPOHAX, €r0 YCTPOWCTBE U
MIPUHIIMIIE JEHCTBYSI; Ha3bIBATh MPEUMYIIECTBA U




Henocratku ADC nepe IpyrumMu BUAaMu
anekTpocTaHuuii. HazpiBath (huznyeckre BeIUYHHBL:
MOTJIOIIEHHAs 1032 U3yYeHHUs, KO3 HUIIEHT
Ka4ecTBa, SKBUBAJICHTHAs 1034, IIEPUOJ II0JIypaclaia;
cinymars goknan «HeratuBHoe BO3AeCTBYE pagualuu
HAa JKUBBIE OPTaHU3MBI U CIIOCOOBI 3AIIUTHI OT HEE»
HaspiBaTh ycioBus MpOTEKaHUS TEPMOSACPHON
peakuu; IPUBOJAUTH IPUMEPBI TEPMOSIACPHBIX
peakuuil; IPUMEHATh 3HAHMS K PEILICHUIO 3a1a4.
Crtpouts rpaduk 3aBUCUMOCTH MOIITHOCTH JIO3bI
M3JIy4eHHS IIPOJYKTOB paclana pagoHa OT BPEMEHU;
OLIEHUBATH MO0 IpaduKy MEepruo Noaypacnaaa
IIPOYKTOB pacnaja pajoHa;

CtpoeHue # 3BOJIOLHUA 4 HaGmonate caiiaer uinm Gororpaduu HeOECHBIX
Bcenennoi 00BEKTOB; Ha3bIBATH TPYIIIBI OOBEKTOB, BXOISIINX B
COJIHEYHYIO CHCTEMY PUBOANUTH IPUMEPHI U3MEHEHHUS
BUJIa 3BE3IHOTO HeOa B TeueHue cyToK. CpaBHUBATh
TUTAHETHl 3€MHOU TPYIIIBI; TUIAHETHI-TUTAHTHI;
aHaTM3UpPOBaTh (HOTOrpaduu WK CIANHIBI IIAHET
OnuceiBathk hoTorpaduu Manbix Tea ColHedHOU
cucteMbl. OOBICHATH (U3NIECKHUE TIPOIIECCHI,
npoucxosme B Heapax CoHIA ¥ 3B€3/; HA3bIBATh
NpUYMHBI 00pa3zoBanus nsiTeH Ha CoJHIIE;
aHaTM3UPOBaTh (POTOrpaduu COTHEUHOW KOPOHBI U
oOpazoBanwuii B Hell. ONUCHIBATH TPU MOJCIIH
HECTalMOHApHOW BcesleHHOM, TpeaIoKEHHbIE
®puamMaHoM; OOBSICHITH B YEM TPOSIBIISCTCS
HECTallMOHAPHOCTH BCeeneHHoii; 3aruchBaTh 3aKOH
Xab0na

Uroro: 68

YuyeOHO-MeTOANYECKOE U MaTepUAJIbHO-TEXHUYECKoe o0ecreyeHue

Jlureparypa AJisl yYuTe/s:
1. duzuka. Meronuueckoe nocodue. 7 knacc (aBropsl E. M. I'ytHuk, E. B. PribakoBa).
2.0wu3uka. Tectol. 7 kiace (aBTopsl H. K. Xannanos, T. A. XanHaHOBa).
3.0usuka. [lunakrudeckue marepuansl. 7 kiacc (aBtopsl A. E. Mapon, E. A. Mapon).
4.®uznka. Meronuueckoe rmocoodue. 8 kinacc (aBropsl E. M. I'ytHuk, E. B. PeibakoBa, E. B.
laponuHa).
5.®uzuka. Tectsl. 8 knacc (aBropel H. K. Xannanos, T. A. XanHaHOBa).

6.0usuka. [lunakrudeckue marepuansl. 8 kiacc (aBtopsl A. E. Mapon, E. A. Mapon).
7.®usuka. Tematnueckoe ianupoBanue. 9 knacc (atop E. M. I'yTHuK).
8.0wu3uka. Tectol. 9 kiacc (aBTops! H. K. Xannanos, T. A. XanHaHOBa).
9.®wu3uka. lumaktruaecknue MaTepuansl. 9 kiaace (aBropsl A. E. Mapon, E. A. Mapon).
JIuteparypa A y4eHHKa:
1.®dusuka. 7 knacc. Yuebnuk (aBTop A. B. [lepbimkun).
2.0wu3uka. Pabovas terpanp. 7 knace (aBropel T. A. Xannanosa, H. K. XannaHoB).




3.®usuka. COOpHUK BONPOCOB U 3a1a4. 7—9 knaccsl (aBTopsl A. E. Mapos, C. B.
[Tozotickuii, E. A. MapoHn).

4.®uzuka. 8 xnacc. YueOHuk (aBrop A. B. IlepsimkuH).

5. @uzuka. COOpHUK BOTIPOCOB M 3a1a4. 7—9 kiaccel (aBTopsl A. E. Mapow, C. B.
[Tozotickuii, E. A. Mapon).

6.Dusuka. 9 knacc. Yuebnuk (aBropsl A. B. [lepeimikun, E. M. I'yTHUK).
7.®uszuka. COOpHUK BOMPOCOB | 3aaa4. 7—9 kinaccel (aBTopsl A. E. Mapon, C. B.
[Tozotickuii, E. A. Mapon).

DJIeKTPOHHBbIE YUeOHbIe U3IaHMS:

1. ®usuka. bubanoreka HarmaaHbIX mocodmit. 7—11 kmaccs! (mox pexpaknuei H. K.

XaHHAHOBA).

2. JIaGopartopHbie paboThI 1o (husuke. 7 Kiaace (BUpTyanbHas puzndecKas
nabopaTopusi).

3. JIaboparopHbie paboTsI 10 Gu3uke. 8 Kiacc (BUPTyaabHas PU3NUIECKas
naboparopus).

4, JIaboparopHsblie paboThl 1o Gusuke. 9 kiacc (BUpTyaabHas pU3NUYECKas
naboparopus).

5. DJIEKTPOHHBIC IPUIIOKCHUS K YICOHHKAM.

DJIEKTPOHHO — o0pa3oBaTeibHbie 1 UHTEpHET pecypcebl
1.Caiit u3narenbcTBa Akagemkaura/Yueonuk http://www.akademkniga.ru/cgi-bin/page.cqgi
2.@UIIN (http://www.fipi.ru/view/sections/218/docs/515.html)
3.Enunas xomtekuus mudpoBbix oOpazoBarenbHbix pecypcoB (http://school-
collection.edu.ru/)

4.DenepanbHbIN HEHTP UHGOPMAITMOHHO-00pa3oBaTeabHbIX pecypcos (PLIMOP)
(http://fcior.edu.ru/catalog/meta/4/mc/discipline%2000/mi/6/p/page.html)

5.EaunHoe okHO gocTymna K 00pa3oBaTeIbHBIM pecypcaM
(http://window.edu.ru/catalog/resources?p rubr=2.1.6)

Cnucox HArJISIAHBIX MOCOOUIA:
Tadoauubl 001IEero HA3HAYCHHUSA

1.

2
3.
4.
5

Mexnynaponnas cuctema equnun (CH).

[TpucraBku a5 00pa30BaHUs AECATUYHBIX KPATHBIX U JOJBHBIX €IUHUIL.
dusnuecKue nocTosTHHbIE.

[Ikana IeKTPOMarHUTHBIX BOJIH.

IIpaBuia mo TexHuke 6€30MaCHOCTH MpU paboTe B kKaOuHeTe (PU3UKH.






