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KomuuectBo wacos: 238
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degepajJbHOTO rocyIapCTBEHHOr0 00pPa30BaTeJbLHOIO CTAHAAPTA OCHOBHOIO
001ero od0pa3soBaHus

C Y4€TOM NMPUMEPHOM MPOrpaMMbl Y4eOHOro npeamera « Du3nka»

c yu¢tom YMK A.B. Ilepbimikun, «Apoga», 2019



INTAHUPYEMBIE PE3Y/IbTATBI OCBOEHHUA YYEBHOI OIIPE/IMETA

JInuHocTHBIE:

1. ITaTproTHYeCKOro BOCHHMTAHMA: LEHHOCTHOIO OTHOIICHHS K OTCYECTBEHHOMY
KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY HACJICHIO, TOHUMAaHUs 3HAUYCHUS (PU3UKU HAYKH
B JKH3HU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BIIAAETh JIOCTOBEpHOW HH(OpMaiuei o
NEPeZOBbIX  JIOCTWKEHUSAX W OTKPBITHAX MHPOBOM M OTEYECTBEHHOM  (PU3MKH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoicTBE MUpa 1 OOLIECTBA;

2. I'pasknaHcKoro BOCIIMTAHUS M HPABCTBEHHOI'0 BOCIIMTAHUA J€Teil HA OCHOBE
POCCHHCKUX TPAJULUOHHBIX LEHHOCTEH: NPEICTAaBJICHHE O COLMAIBHBIX HOPMax U
MpaBUIaxX MEXKIMYHOCTHBIX OTHOIIEHHH B KOJJIGKTHBE, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM  J€SATEIbHOCTH IIPU  BBIIOJHEHMHM Yy4yeOHBIX, IIO3HABATEJIbHBIX 3ajady,
BBIMIOJIHEHUH  OKCIIEPUMEHTOB,  CO3JaHMM  y4eOHBIX  TPOEKTOB, CTPEMJICHHUSA K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILIM B MPOLIECCE 3TOW yueOHOH AeATeIbHOCTH; TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IIOCTYIKHM CBOMX TOBAPHUILIEH C IO3WIMHM HPABCTBEHHBIX H
IIPaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEICTBUI IOCTYIIKOB;

3. IHonynsipu3anus Hay4YHbIX 3HAHUH Cpeau AeTel (HeHHOCTH HAYYHOI'0 ITO3HAHMA):
MHUPOBO33PEHUYECKUX IMPEACTABIECHUN COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO PAa3BUTHUSA
HayK{ M COCTaBJIIFOLIUX OCHOBY JUIsl IOHUMaHUs CYHIHOCTH KapTHUHBI MUpPa; IPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI IPHUPOJIbl, B3aUMOCBS3AX YEJIOBEKA C IPUPOJTHOMN
CpeloM, O PoJIM MpeaMeTa B IIO3HAHWU 3THX 3aKOHOMEPHOCTEH; IIO3HABATEIbHBIX MOTHUBOB,
HaIpaBJICHHBIX Ha MOJIyY€HHE HOBBIX 3HAHHH IO MpeaAMeTYy, HEOOXOJUMBIX AJIsl 0OBsACHEHUS
HaOJII0AaeMBIX TIPOIIECCOB U SIBJICHWHN; MO3HABATEILHOW W MH(POPMALMOHHOW KYIBTYpHI, B
TOM YHCJIE HABBIKOB  CAMOCTOSITEIbHONH pabOThl C y4eOHBIMU TEKCTaMM, CIPABOYHOM
JUTEPaTypOi, AOCTYIMHBIMH TEXHHYECKUMH CPEICTBAMH WH(GOPMAIMOHHBIX TEXHOJOTHIA;
UHTEepeca K OOYyYeHHIO M TO03HAHMIO, JH0003HATEIbHOCTH, TOTOBHOCTU M CIIOCOOHOCTH K
caM0o0Opa30BaHHUIO,  HCCIENOBATEIbCKOW  JIEATENIBHOCTH, K  OCO3HAaHHOMY  BBIOODPY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YEHHS B JajbHEHIIEM;

4. DuU3NYeCKOro BOCHUTAHUA U (popMHPOBAHHMA KYJAbTYPbI 310POBbf: OCO3HAHUS
LIEHHOCTH XU3HH, OTBETCTBEHHOI'O OTHOLIECHHUSI K CBOEMY 370POBBIO, YCTAHOBKH Ha 370POBBII
o0pa3 >KW3HU, OCO3HAHMS MOCIEACTBUN U HENMPUATHUS BPEIHBIX MPUBBIUEK, HEOOXOAUMOCTH
coOIII0IeHUs TTpaBUJl 0€30MaCHOCTH B OBITY M peaslbHOM JKU3HH;

S. Tpynosoro BOCIIUTAHHUSA U npogeccHOHATBLHOI0 caMooInpeae/IeHHu .
KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 00I1IECTBEHHO IOJIE3HO, yueOHo-
HCCIEAOBATENIbCKOM, TBOPYECKOM W JIpPyruX BUAAX JACATENBHOCTH; HWHTEpeca K
MIPaKTUYECKOMY M3YYEHHIO0 Mpodeccuil U TpyAa pa3IMyHOro poja, B TOM YHUCIIE Ha OCHOBE
IPUMEHEHHs TPEIMETHBIX 3HAaHWM, OCO3HAHHOTO BBIOOpPA WHAMBHYaJbHOH TPACKTOPHUU
MIPOJOJIKEHHS] 00pa30BaHUs C YYETOM JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K IPEIMETY,
OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

6. JKOJIOTHYECKOI0 BOCHMTAHUSA: SKOJIOTHMYECKH 1€JIeCO00pa3HOT0 OTHONICHHUS K
IIPUPO/IE KaK UCTOYHHUKY JKU3HM Ha 3eMile, OCHOBE €€ CYLIECTBOBAHMSI, IOHUMaHUS LIEHHOCTH
310poBOr0 M Oe3zomacHoro obpaza KH3HU, OTBETCTBEHHOIO OTHOUIEHHSI K COOCTBEHHOMY
¢u3nyeckoMy T TICUXHMYECKOMY 3/I0pPOBbIO, OCO3HAaHHsS IEHHOCTH COOJIIOJCHHUS MpaBUII
0€30MMacHOT0 MOBEJAEHUS MPU paboTe C BEUIECTBAMH, a TAKXKE B CUTYallHUAX, YIPOKAIOLIUX
3JI0POBBIO M KHM3HM JIIOJICH; CIOCOOHOCTH MPUMEHATHh 3HAHUS, MOIydyaeMble MPH HU3y4YeHUU
MpeaAMeETa, I pelIeHUs 3a7a4, CBI3aHHBIX C OKPYKAIOIIEH TPUPOJHON CPETON, ITOBBIIEHUS
YPOBHS 3KOJOTMUECKOW KYJIbTYPbI, OCO3HAHMs TJ00AJBHOIO XapakTepa 3KOJOTHMYECKUX
npobiieM M MyTell HUX peHieHHusl MOCPEICTBOM METOJ0B NpeaMeTa; HKOJIOTHMYECKOTo
MBIIIJIEHHS, YMEHMsI PYKOBOJCTBOBATbCSI MM B II03HABAaTEJIIbHOM, KOMMYHMKaTUBHOW U
COIMAJIbHOW MPAKTHUKE.

MeTanpeamMeTrHbie:
o OBJIAJCHHUC HaBbIKaMH CaMOCTOATCIBHOT'O HpHO6peTCHI/I$I HOBBIX 3H3.HPII>1,



OpraHu3ay y4eOHOW JESITeIbHOCTH, MTOCTAHOBKH IIEJICH, MNIAHUPOBAHHUS, CAMOKOHTPOJISI 1
OLICHKU PE3yJIbTaTOB CBOEH NIEATEIbHOCTH, YMEHUSAMH MPEABUICTh BO3MOXKHBIE PE3YIbTaThl
CBOHUX JICHCTBHH;

° - TOHUMAaHUE PANIMYUN MEXKIYy HCXOAHBIMU (AaKTaMd W THUIOTE3aMH s WX
OOBSICHEHHS, TEOPETUYCCKUMHU MOJCISIMH ¥ pEaTbHBIMU  OOBEKTaMH, OBIIAJCHHE
YHUBEPCAIbHBIMH YUYEOHBIMH JICUCTBUSMHU HA IPUMEPAX THUIOTE3 I OOBSICHEHUST U3BECTHBIX
($akToB W  DKCIEPUMEHTAIbHOW TPOBEPKH  BBIABUTAEMBIX  THUIIOTE3, pa3paboTKu
TEOPETHYECKUX MOJIEIICH MPOIECCOB WIIH SIBJICHUH;

° dbopMupoBaHHEe YMEHUH BOCHPHHHMATH, [epepadaThiBaTh H  MPEIbSIBISATH
nH(OpPMALIMIO B CIIOBECHOW, OOpa3HOW, CUMBOJIMYECKOW Qopmax, aHaIW3upo-BaTh U
nepepadaTbIBaTh MOJYYECHHYIO HH(OPMAIIUIO B COOTBETCTBUU C TIOCTABICHHBIMHM 3a/1auyaMHu,
BBIJICJISITh OCHOBHOE COJIEP)KAHHE MPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHI Ha
MMOCTaBJICHHBIC BOIPOCHI U U3JIaraTh €ro;

° NPHOOPETEHUE ONbITa CAMOCTOSTEILHOTO IIOMCKa, aHanmm3a U oTdbopa uHGOp-
Malll¥ C UCTIOIb30BAHUEM PA3IMYHBIX HCTOYHUKOB U HOBBIX MH(OpPMAIMOH-

HBIX TEXHOJIOTHH JIJIsl PEIICHUsI TO3HABATEIbHBIX 33]1a4;

° pa3BUTHE MOHOJIOTHYECKOM M TUAIOTUYECKON PEeYr, YMEHHS BBIPaXKaTh CBOU MBICITH U
CIIOCOOHOCTH BBICITYIIMBATh COOCCETHNKA, TOHMMATh €ro TOYKY 3pe-

HUS, IPU3HABATH MIPABO IPYTrOro YelIoBeKa Ha HHOE MHEHHE,

L4 OCBOCHUC 1110)5(9(0) 23 IIGP'ICTBI/Iﬁ B HECTAaHAAPTHBIX CUTyaluiXx, OBJIAICHUC
OBPUCTUYCCKUMU METOJAaMU PCHICHUS HpO6JI€M;
L4 (bOpMPIpOBaHI/IC y'MeHI/Iﬁ pa6OTaTL B I'pyIIIC C BBINTOJHCHUCM PA3JIMYHBIX COLIMAIIBHBIX

poJielt, MpeACTaBIsATh U OTCTAUBaTh CBOU B3TJISABI M YOSKICHMUS,
BECTH JIUCKYCCHIO.

IIpeameTHbIe:

7 KJaacce

Beenenne
Yyanmiicst Hay4duTCs:

- MOHUMATh (PU3MUECKUE TEPMUHBIL: TEIIO, BEMIECTBO, MATEPHSI;

- TPOBOAUTH HAOMIOAEHUS (PU3MUECKUX SBJICHUH; HM3MEpATh (PU3MUYECKHe BEIUYHMHBIL:
paccTosiHue, IPOMEXYTOK BPEMEHH, TEMIIEPATYPY;

- OTIPENIENATh LEHY JIeNEeHHUs IKaJIbl IpUOOpa ¢ y4eTOM MOTPELTHOCTH U3MEPEHUS;

- OCO3HATh POJIb YYCHBIX HAIeW CTPaHBl B Pa3BUTUU COBPEMEHHOW (PM3MKH M WX BKIAJ B
TEeXHUYECKUI U COLMATIBHBIN Mporpecc;

- mpuéMaM TMoKcKa M (POPMYIMPOBKH JIOKA3aTEIBCTB BBIABHHYTHIX TUTIOTE3 U TEOPETUIECKUX
BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTaHOBIICHHBIX (DaKTOB.

Yuawuiica noayyum 603MONHOCMb HAYYUMbCA

- UCTIOJIb30BaTh 3HAHUS O (PU3UYECKUX SBJICHUSAX B IMOBCETHEBHOM XKU3HU Ui 0OecreueHus
0e30MmacHOCTH TMpH OOpalleHuH ¢ OpudopaMu U TEXHUYECKHUMH YCTpOMCTBaMH, IS
COXpaHEHMs 37I0POBbS U COOJIOJCHHUS HOPM 3KOJIOTMYECKOrO IMOBEIEHUS B OKpYXarolen
cpezne; TPHUBOAWTH NPUMEPHI TMPAKTHUYECKOTO WCIOJIB30BAHUS  3HAHHHA O (U3UIECKUX
SABJICHUSIX M (PU3MYECKUX 3aKOHAX.

IlepBoHaya/ibHBIE CBEIEHHS O CTPOEHHH BellecTBa

Yyamuiics Hay4uTCs:

- IOHUMAaTh U OOBSACHATH (pusmueckue sBieHUS: AUQPQY3Us, OOIbIIAs CKUMAEMOCTh T'a30B,
MaJtasi COKUMaeMOCTh KHUJIKOCTEH U TBEPBIX TEJ;

- TIONB30BAaThCS OKCIICPUMEHTAIBHBIMU METOJAMHU  HCCIICIOBaHUS TMIPH  ONpeAcIICHUN
pa3MepoB MaJIbIX TEIT;

- TOHMMATh MPHUYMHBI OPOYHOBCKOTO IBMKCHHS, CMAUYMBAHHUS W HECMA4YMBAHHS TE,
pa3auurs B MOJICKYJISIPHOM CTPOCHHH TBEPJBIX TEJ, HKHUIKOCTEH U ra3oB;



- nonb3oBaThest CU u nepeBoauTh IUHUIIBI U3MEpEeHUs (PU3MUECKUX BETUYHUH B KpaTHbIE U
JOJIbHBIE €AMHUIIBI.

anmullc;z NOAYYUM B03MONIHOCMb HAYUUMDbCA .

- HWCIOJIb30BaTh TOJNyYEHHBIC 3HAHUS B IMOBCEAHEBHOW XW3HU (OBIT, JKOJOTHUS, OXpaHa
OKpY>KaroIen cpebl).

- pa3nuyath TPaHUIBl TPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, IOHUMATh BCEOOIIMH XapakTep

¢YHH3MBHT&HBHHX (bHSHHGCKHX 3aKOHOB H OI'PaHUYCHHOCTH HCIIOJB30BaHUA YaCTHBIX
3aKOHOB.

B3anmogeiicTBua TeJI
Yyammiicsa Hay4duTCs:

- MIOHUMATh U OOBSACHATH (PU3MUECKUE SIBICHUS: MEXAHHUYECKOE JIBUKEHUE, PABHOMEPHOE U
HEPAaBHOMEPHOE [IBUKECHHE, NHEPLIUS, BCEMUPHOE TATOTCHHUE,

- U3MEPATh CKOPOCTb, MAaccy, CUILy, BEC, CUIIYy TPEHHUS CKOJIbKEHUSA, CUILy TPCHMs KaucHMs,
00beM, IJIOTHOCTh Tella, PABHOACHCTBYIONIYIO JBYX CHJ, JCHCTBYIOIIMX Ha TEJIO U
HAIIPABJICHHBIX B OJIHY U B IIPOTUBOIIOJIOKHBIE CTOPOHBIL;

- HCIOJb30BaTh 3KCIEPUMEHTAIBHBIE METOABI MCCIEAOBAHUSA 3aBUCUMOCTH: NPOHIECHHOTO
IIyTH OT BPEMEHHU, yIUIMHEHUS IPY>)KUHBI OT IIPUIIOKEHHOW CHJIBIL, CHJIBI TSDKECTH Teja OT €T
MacChl, CWIbl TPEHMs CKOJBXEHUS OT  IUIONAAW CONPHUKOCHOBEHUS TEI W CHIIBI,
IPUKUMAIOLIEH TeNo K MOBEPXHOCTH (HOPMAJIBHOI'O JIaBJICHU);

- TIOHUMAaTh CMBIC]I OCHOBHBIX (PU3MUECKHUX 3aKOHOB: 3aKOH BCEeMUPHOro TAroTeHUs, 3aKOH
I'yka;

- BBINOJIHATH PacyeThl MPU HAXOXKJIEHUU: CKOPOCTH (CpeAaHeil CKOpOCTH), IyTH, BPEMEHH,
CHJIBl TSDKECTH, Beca Tela, IUIOTHOCTH Tejla, o0beMa, Macchl, CHWJIbl YIPYTOCTH,
PAaBHOJEHCTBYIOLIEH ABYX CHJI, HAIIPABJICHHBIX 110 OJHOU MPAMON;

- HaXOJIUTh CBS3b MEXAy (U3NYECKMMHU BEIMUYMHAMM: CHUJION TSHKECTH M Maccoil Tea,
CKOpPOCTH CO BPEMEHEM M IIyTeM, INIOTHOCTHU TEJa C €r0 MAcCOM M 00BEMOM, CUIION TSKECTU
U BECOM Tela;

- MEepeBOIUTh PU3NUYECKUE BEIUYUHBI U3 HecucTeMHbIX B CU 1 Ha000poT.

Yuawuiica noryuum 603MOMHOCMb HAVUUMBCA

- NOHMMAaTh NPHUHIMIBI JECHCTBHUS AMHAMOMETPA, BECOB, BCTPEYAIOIIUXCS B IOBCEIHEBHOU
KHU3HH, U CTIOCOO0B oOecredeHns: 6e30MacCHOCTH MPU UX UCIIOJIb30BaHNUM;

- HUCIOJIb30BaTh MOJYyYEHHbIE 3HAHUS B TOBCEAHEBHOW >XM3HU (OBIT, DKOJOTHUS, OXpaHa
OKPY>KaIOILEN Cpepl);

- pa3NInuyaTh TPAHUIBI TPUMEHUMOCTH (U3NUECKUX 3aKOHOB, TOHMMATh BCEOOLIMI XapakTep
(GbyHIaMEeHTaIbHBIX (U3UYECKUX 3aKOHOB M OrPAaHHMYEHHOCTb MCIIOJIB30BaHUS YacCTHBIX

3aKOHOB.

JlaBJyieHne TBepAbIX TeJl, )KUAKOCTEH U ra3oB
Yyamuiicss Hay4YnuTcs.

- NIOHUMAaTh U OOBACHATH (hU3MUECKHE SBJICHUSA: aTMOC(epHOe JaBiIeHUE, JaBlIeHHE Ta30B,
KUIKOCTEH M TBEPABIX TeJ, IUIABAHWE TeJ, BO3AYXOIUIABAHHME, DPACIOJOKEHUE YpPOBHS
KHUJIKOCTE B COOOUIAIONIMXCS COCyJaX, CYIIECTBOBaHHWE BO3AYIIHOW 000J0YKH 3eMilH,
CHOCOObI YBETTMYEHUS U YMEHbBILIECHUS 1aBIICHUS;

- U3MepATh: aTMoc(epHOe NaBjieHue, JTaBICHUE JKUKOCTH M ra3a Ha JTHO U CTEHKH COCyJa,
cuity Apxumena;

- II0Jb30BAaThCS  DKCIEPUMEHTAJIbHBIMM METOJAMU HCCIICIOBAHMS 3aBUCHUMOCTH:  CHIIBI
Apxumena oT 00beMa BBITECHEHHOH TEJIOM BOJBI, YCIOBUM IUIaBaHUs TN B JKUAKOCTH OT
JEHCTBUS CUIIBI TSKECTH U CHIIBI ApXUMeENa;

- BBIIIOJIHATH PAcyUeThl JUJIl HAXOXKICHUA: NABJICHMs, [ABJICHMS JKUIKOCTH HA THO U CTCHKH
cocyia, cwibl ApXHMeIa B COOTBETCTBUM C IIOCTaBJIEHHON 3ajayeil Ha OCHOBaHUM
UCIOJIb30BAHUS 3aKOHOB (DU3UKH.



Yuawuiica noayuum 603MONHOCMb HAVYHUMbCA .

- WCIIONIb30BaTh 3HAHUS O (M3WYECKUX SBICHHUSIX B TIOBCETHEBHOW KH3HH ISl OOECTIeYeHWS
0e30MacHOCTH TpHU OOpallleHuH ¢ MPUOOpaMU W TEXHUYCCKMMHU YCTPOWCTBAMH, UL COXPAHCHWSI
3I0POBBSI U COOJIIOJICHHUSI HOPM DKOJIOTMYECKOT'O TOBEACHHUS B OKPYXAWIIEH Cpeje; MPUBOIUTH
MIPUMEPHI MPAKTHYECKOTO UCTIONB30BAaHUS 3HAHAN O (PM3WYECKUX SBICHHUAX U (DH3MUECKUX 3aKOHAX.

Pabora u MmomHOCTB. DHeprus
Yyamuiics Hay4uTCs:

- IOHUMATh U OOBSICHATh (PU3MUECKHE SBJICHUS: PABHOBECHE TeJ, MPEBPAIICHUE OJJTHOTO BH/Ia
SHEPTHHU B IPYyroi;

- U3MEpATh. MEXaHWYECKYI0 paboTy, MOIIHOCTh, muieuo cuibl, KIIJI, moTeHmmanbHyo H
KUHETHUYECKYIO SHEPTHUIO;

- TMOJIb30BAaThCSl HKCIEPUMEHTAIIBHBIMU METOAAMHU HCCIEIOBAHUS TIPU  OMNpPEACIICHUH
COOTHOIIICHUS CHII u ey, IS paBHOBECHS pblyara;
- IOHUMATh CMBICJI OCHOBHOT'O (PM3UYECKOI0 3aKOHA: 3aKOHA COXPAHCHHS SHEPTHUU;

- BBINOJIHATH PACUEThl JUISI HAXOXICHHUSA: MEXaHHUYECKOW pPadOThl, MOIIHOCTH, YCIIOBUS
paBHOBecUsi CcwJI Ha pbiuare, mMomeHta cuibl, KIIJI, kuHeTHYecKOl M MOTEHIHATbLHON
SHEPIUU.

Yyawuiica noryuum 603MOIHOCMb HAVYUMbCS .

- UCTIOJIb30BaTh 3HAHUS O (PU3UYECKUX SIBICHUSX B MIOBCEIHEBHOM KH3HU ISl 00CCIICUCHUS
0e30MmacHOCTH TMpH OOpalieHuH ¢ OpudopaMu U TEXHUYECKHUMH YCTPOMCTBaMH, JUIs
COXpaHEHHUs 3JI0POBbSI M COOJIIOJCHHUS HOPM DKOJIOTMUYECKOTO IOBEJICHUS B OKPYXKAIOIIEH
cpene; TPHUBOJUTH MPUMEPHl IPAKTUYECKOTO HMCIOIB30BaHUSA  3HAHUH O (DU3UYCCKUX
SIBJICHUSX W (PU3UYECKHUX 3aKOHAX.

8 kiaccc

TenyoBbIe sIBJIEHUS

VYyammiics Hay4IUTC .

° pacro3HaBaTh TEIUIOBBIE SIBJICHUS M OOBACHATHh Ha 0a3e WMEIONIMXCS 3HAHUN
OCHOBHBIE€ CBOWCTBA MJIA YCJIOBHS IPOTEKAHUS ITUX SBICHUN: 11U dy3us, nu3MeHEeHne 00beMa
TeJ TpH HarpeBaHUU (OXJaXKIEHUH), OONbIIAs CKUMAEMOCTh Ta30B, Majas CKUMAEMOCTh
JKUJIKOCTEH W TBEPABIX TEJ; TEIJIOBOE PABHOBECHE, UCIIAPECHHE, KOHJICHCAIUs, IUIABJICHUE,
KpUCTAIU3alis, KWUIEHHWEe, BIAXHOCTh BO3[yXa, pPa3JIMYHBIE CIOCOOBI TEIJIoNepeaayn
(TeTIONPOBOIHOCTh,  KOHBEKIIMS, W3JIYYCHHE), arperaTHble COCTOSIHHS  BEIECTBa,
MOIJIOIIEHUE SHEPTUU MPU UCIIAPEHUM KUJKOCTH U BBIACICHUE €€ IPU KOHACHCALMU I1apa,
3aBUCUMOCTb TEMIEPATypbl KUTICHUS OT JIaBJICHUS,

° ONMCBHIBATh H3YyYCHHBIE CBOWCTBA TEJI M TEIUIOBBIE SBICHUS, HCIOIb3Ys
(u3MUecKre BeTHUMHBI: KOIMYECTBO TETUIOTHI, BHYTPEHHSS DJHEPTHsl, TEMIIEpATypa, yaeIbHAs
TEIUIOEMKOCTh ~ BENIECTBA,  YAEJAbHAas  TEIUloTa  IUIABJEHUS,  YAEelbHas  TEIUIoTa
napooOpa3oBaHus, yaeNbHAas TEIJIOTa CropaHus TOMIWBA, KOI(P(GUIMEHT TOJIE3HOTO
JIEHCTBUS TETJIOBOTO JBUTATENIS; TIPH ONMKMCAHUU MPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICT
WCIOJIb3YEMBIX BEIMYMH, MX OOO3HAYEHHS M EIUHUIBI W3MEpPEHHUs, HaXOAUTh (HOPMYIIHI,
CBS3BIBAIONIME JAaHHYIO (U3HYECKYI0 BEJIMYMHY C JPYTMMH BEIWYWHAMH, BBIYHCIIATH
3HaueHUe PU3NYECKON BEIHUNHBI,

° aQHaJM3UPOBATh CBOMCTBA TEJ, TEIJIOBBIE SIBJIEHUS M MPOLECCHI, HCHOJIb3YS
OCHOBHBIE TOJIO)KEHUS ATOMHO-MOJIEKYJISIPHOTO YYE€HUS O CTPOCHUU BEIIECTBA M 3aKOH
COXPAaHEHUS DHEPTUU;

° pasznuyaTh OCHOBHBIC MMPU3HAKU U3YYCHHBIX (DU3UYECKUX MOJICTIEH CTPOSHHUS Ta30B,
YKUJIKOCTEN U TBEPJBIX TEI,

° MPUBOJUTE TPUMEPHI MPAKTUYECKOTO WCIOIb30BaHUS (U3UYECKUX 3HAHWA O
TCIUIOBBIX SIBIICHUSX

° pelaTh 3a1a4u, UCIOJb3ys 3aKOH COXPAHEHUs SHEPTUMU B TEIUIOBBIX MpoLEccax U
(dbopMyIbl, CBs3bIBalONIME (PH3UYECKHE BEIMYMHBI (KOMMYECTBO TEIIOTHI, TeMIlepaTypa,




yIenbHas TEIJIOEMKOCTh BEIIECTBA, YHENbHAas TEIJIOTa IUIABICHUS, yIENIbHAs TeIioTa
napooOpazoBaHMs, yJIeNbHAas TEIJIOTa CrOpaHUs TOIUIMBA, KOI(DOUIIMEHT MOJIE3HOTO
JICWCTBUS TEIJIOBOTO JIBUTATENsI): HA OCHOBE aHAIM3a yCJIOBUs 3aj[auyl 3alMChIBAaTh KPATKOE
yCJIOBHE, BBIACTATh (PU3MUECKUE BEIMYMHBI, 3aKOHBI M (HOPMYJIbl, HEOOXOIUMBIE U €€
pelieHus, TPOBOIUTH pacueThl M OICHUBATh PEAIBHOCTh TOJYYCHHOTO 3HAYCHHS
(bU3MUYECKON BETNYNHBIL.

Yuawuiica noayuum 603MOMHOCHMb HAYYUMbCA:

J UCNONb306AMb  3HAHUSA O MENN08bIX ABNEHUAX 6 NOBCEOHEBHOU MHCUSHU OJlsl
obecneyeHuss 6e30nAcCHOCMU Npu 0Opawjenul ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEamU,
OJIsl COXPAHEHUs1 300P08bsL U COONIOOCHUSI HOPM IKOJOSUYECKO20 NOBEOEHUs. 8 OKpPYICaouell
cpede;,  NpuBOOUMb  NpUMEpPbL  IKOJOSUYECKUX  NOCAeOCMmBUll  pabomsl  O0gueamenel
BHYMPEHHE20 C2OPAHUsL, MENLOBbIX U CUOPOINEKMPOCTNAHYULL

J Paziuuamys epaHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouull
xapaxmep ¢yHOamMeHmanibHuIX Qu3UUecKux 3aK0OH08 (3AKOH COXPAHEHUs. IHEPSULU 8 MENTLOBbIX
npoyeccax) u 02PaAHUYEeHHOCMb UCNOIb308AHUSL YACTIHBIX 3AKOHO8,

. HAX00UmMb A0eK8AMHYI0 NPEONONCEHHOU 3a0aue PU3ULecKyi0 MOOelb, pa3peuams
npobnemy Kax Ha OCHO8e UMEIOWUXCS 3HAHULL O MEeNN08bIX AGIEHUAX C UCHOIb308AHUEM
Mamemamu4ecko2o annapama, max u npu ROMowu Memoo08 OYeHKU.

DJIeKTpHYeCKHe SIBJICHUSA

Yyamuiicss HayYuTCs:

. pacrmo3HaBaTh JJIEKTPUYECKHE SIBJICHHUS U OOBSACHATH Ha OCHOBE HMEIOIIMXCS
3HAHUN OCHOBHBIE CBOMCTBA WM YCIIOBHUS NPOTEKAHUS 3TUX SABJICHMI: 3JIEKTpU3aLUs Tell,
B3aUMOJICHCTBUE 3apANIOB, AJIEKTPUUYECKUNW TOK WU €ro JNEUCTBHUS (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE).

. COCTaBJIATh CXEMbI JJIEKTPUUECKUX LEMEN C MOCIEI0BATEIIbHBIM U MapaslIeIbHbIM
COCIMHEHHEM DJIEMEHTOB, pa3finyasi yCIOBHbIE OOO3HAUEHUS DJIEMEHTOB AJICKTPHUUYECKUX
1enei (MCTOYHUK TOKA, K04, PE3UCTOP, PEOCTaT, JaMIIOYKa, aMIIepMETp, BOIBTMETD).

. ONUCHIBATh HM3YYEHHBIE CBOWCTBA TEI M DJIECKTPUYECKHE SBICHHS, HCHOJb3YS
(bu3MYeCKre BEIMYMHBL: DJICKTPUUYCCKUN 3apsij, CHJIa TOKa, JJIEKTPUUYECKOE HaIpsiKEHHE,
JNEKTPUYECKOE  CONMPOTHBJICHHE,  yIEIbHOE  COMpPOTHBIEHHME  BellecTBa,  paboTa
AJEKTPUYECKOTO TOJIsl, MOIIHOCTh TOKA; MPU OMHCAHUH BEPHO TPAKTOBATh (PU3MUECKHUIT
CMBICT HCMOJB3YEMbIX BEIUYUH, MX OOO3HAYEHHS] W EIUHUIBI H3MEpPEHUS; HaXOIHUTh
(hopMyIIBI, CBSI3BIBAIONINE TAHHYIO (DU3NYECKYIO BEIMUYMHY C IPYTUMU BETMUYNHAMH.

. AQHAJIM3UPOBATh CBOWCTBA TEJl, DJEKTPUUYECKHUE SIBICHUS M IPOLECCHI, UCIOJIb3YS
(dbu3MuecKre 3aKOHBI: 3aKOH COXpPaHEHUs dJEKTPUUECKOTO 3apsna, 3akoH OMa s ydacTka
nenu, 3akoH J[xoyisi-JIeHiia, mpu 5ToOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €T0
MAaTeMaTUYECKOE BbIPAXKEHHUE.

. MPUBOJIUTh TPUMEPHl MPAKTUUYECKOIO HCIOJB30BaHUS (DU3MUYECKUX 3HAHUN 00
JJIEKTPUYECKUX SIBIICHUSX.
. pemarh 3a7auu, UCIOJNIb3ys (U3NYecKue 3aKoHbl (3akoH Oma Ui y4yacTka IenH,

3akoH J[xoymnsa-Jlenma) u ¢GopMyibl, CBs3BIBAarONINE (PU3WUYECKHE BETWYMHBI (CHJIA TOKAa,
ANEKTPUUECKOE HANPSHKEHHUE, JJIEKTPUUECKOE COMPOTHUBIICHHE, YAEIBHOE COMPOTHBICHUE
BellecTBa, paboTa 3JIEKTPUYECKOTO TOJs, MOIIHOCTh TOKa, (opMysisl pacuera
AJEKTPUUYECKOTO COMPOTUBIICHUS MPU TOCIEAOBATEILHOM W MapaIeIbHOM COEAMHEHUU
MMPOBOJIHUKORB); HA OCHOBE aHAJIM3a YCIIOBUS 3aJ]a4M 3alMChIBATh KPATKOE yCIOBUE, BBIJCISTH
¢u3nyuecKre BEIMYMHBI, 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE TSl €€ PEIICHUS, TPOBOIUTH
pacyeTsl U OIICHUBATh PEATbHOCTD MOTYYEHHOTO 3HAUYCHUS (PU3NUECKON BETUYUHBI.
Yuawuiica noryyum 603MONHOCMb HAVHUMBCA:

. UCNONb3068aMb 3HAHUA 00 INEKMPULECKUX ABIEHUAX 8 NOBCEOHEGHOU HCUSHU OJifl
obecneuenus: be30nacHocmu npu 0opaweHuU ¢ npuOOPamMU U MexXHUYeCKUMU YCMpoucmeamu,
0/l COXpaHenus 300p06bsi U COONOOEHUSI HOPM IKOTOSUHECKO20 NOBEOeHUsl 8 OKPYICarouell
cpede; npusooumb NpUMEPbl  GIUAHUSA  DNIEKMPOMASHUMHbBIX — U3VUEHUL HA  JCUBble




Opeanu3mMbl;
. Pazuuamys epaHuybl NPUMEHUMOCMU DUULECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull
xapakmep QyHOAMEeHMAaIbHbIX 3AKOHO8 (3AKOH COXPAHEHUsl 2NeKMPU4ecko2o 3apaoa) u
02PAHUYEHHOCTb UCHOIb306AHUL YACMHBIX 3aKOHO08 (3akon Oma 05t yuacmka yenu, 3aKOH
Iicoyns-Jlenya u op.);

o UCNONL306AMb  NpUEeMbl  NOCMPOEHUs.  Qu3UYecKux  Mooeinel, Noucka u
Gopmynupoeku 00KA3amMenbCme BblOBUHYMBIX 2UNOMe3 U MeOPemuieckux 6bl80008 Ha
OCHOB8E IMNUPUUECKU YCMAHOBIEHHBIX (haKmos;

. HAxXo0ums a0ek8amuyro npedjlodHCeHHOU 3a0ayde u3uueckyo Mmooeinb, papeuans
npobnemy Kak Ha OCHOBe UMEWUXCA 3HAHUU 00 21eKMPOMACHUMHBIX SGNEHUSAX C
UCNONb308AHUEM MAMEMAMUYECKO20 Annapama, max u npu NOMouju Memooos OYeHKuU.

MarsuuTHbIe IBJICHUSA

Yyamuiics Hay4uTCs:

. pacrno3HaBaTb MarHUTHBIE SIBJICHUSI U OOBSCHATH HAa OCHOBE MMEIOLIUXCS 3HAHUN
OCHOBHBIEC CBOMCTBA WJIM YCJIOBHUS IIPOTEKaHUS 3TUX SIBJICHUW: B3aUMOJCHCTBUE MAarHuTOB,
JIEKTPOMAarHuTHasi MHIAYKLMS, AEUCTBHE MAarHUTHOIO IIOJI HA IPOBOJHUK C TOKOM M Ha
JBIKYILYIOCS 3apsyKEHHYIO YacTHIy, JEHWCTBHE JIIEKTPUYECKOTO IO Ha 3apsHKCHHYIO
4acTULLY.

. ONMCBHIBATh HW3Y4YCHHBIE CBOMCTBA TE€I M MAarHUTHBIE SBJICHUSA, HCIOJIb3Ys
¢u3nveckre BEIUYMHBL: CKOPOCTh ODJEKTPOMATHUTHBIX BOJH;, MpPU ONUCAHUU BEPHO
TPAaKTOBaTh (DPU3MYECKUH CMBICI MCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAUCHHsS] U €IUHHIIBI
M3MEPEHUs; HaXOAUTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3WYECKYIO BEJIHUUHY C IPYTUMHU
BEIIMYUHAMU.

. AQHAJIM3UPOBATh CBOMCTBA TEJI, MAarHUTHBIE SBJICHHUS M IIPOLECCHI, HCIIOJIb3Ys
¢u3nyecKkne 3aKOHBI; NPU ATOM pa3IMyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHa U €ro
MaTeMaTU4eCKOe BBIPAKCHUE.

. MPUBOJUTh TPUMEPHl MPAKTUYECKOIO HCIHOJIb30BaHUSA (PU3MUECKUX 3HAHUN O
MAarHUTHBIX SBJICHUAX

° pemiate 3aJa4yu, UCHOJb3ys (U3WUECKHE 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIIHC
(¢u3nUecKre BEIMYMHBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4M 3aIMChIBATh KPATKOE YCIIOBHE,
BBIICTISITh (PU3WYECKUE BEITUYMHBI, 3aKOHBI U (OPMYIbI, HEOOXOJUMBIC OIS €€ pelIeHus,
MPOBOJNTHh pPACUYCTBl W OIEHUBATh PEATBHOCTh IOJYYEHHOTO 3HAYCHHS (HU3HUECKON
BEJIMYMHBI.

Yuawuiica noayyum 603 MOHMHOCMb HAYYUMbCA:

o UCNONL306AMb  3HAHUSL O MACHUMHbBIX SGICHUSIX 6 HNOBCEOHEeBHOU JICU3HU OJis
obecneyenuss 6€30nACHOCMU NpU 0OpawjeHUl ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU,
OJIsl COXPAHEeHUsi 300P08bsl U COOIOOEHUSI HOPM IKOJOSUYECKO20 NOBEOEHUs. 8 OKPYICaouell
cpede;, NpUBOOUMb NpUMeEPbL  GIUAHUA  IJIEKMPOMASHUMHBIX — USIYYEHUN HA  JCUBbLE
op2anu3mMbl;

. Pazuuams epaHuybl NPUMEHUMOCMU QUIULECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouull
xapaxmep yHOAMenmanibHuIX 3aKOHO8.
J ucnoivL308ams  npuemMbl  NOCMpoenus — Qusuyeckux — mooenell, HNOUcKa U

GPopmynupoeku 00KA3AMenbCmMe BblOBUHYMBIX 2UNOMe3 U Meopemudeckux 6bl80008 HA
OCHOB8E IMNUPULECKU YCMAHOBIEHHbIX (haKmos;

HAxXo0ums a0eK8amHy0 npeonioNCeHHOU 3a0aie uauueckyo Mooeib, paspeuams npooiemy
KaK Ha OCHOBe UMEIOWUXCS 3HAHULL 00 MACHUMHBIX SAGNEHUAX C UCHOIb308AHUEM
mamemamu4ecko2o annapama, max u npu NOMowu Memooda OYeHKu.

CBeToBbBIC SIBJICHUSA
Yyammicsa HayduTcs:
) pacro3HaBaTh CBETOBBIC SIBIICHUS W OOBSCHATH HA OCHOBE WMEIOIIUXCS 3HAHWUM




OCHOBHBIC CBOWCTBAa WJIM YCIOBUS MPOTEKAHUS OBTUX SABJICHUN: TMPSMOJUHEIHOE
pacnpocTpaHEHUE CBETA, OTPAKEHUE U MPEIOMIICHUE CBETa, JUCIIEPCHS CBETA.

J UCIOJIb30BaTh ONTHUYECKUE CXEMBI ISl MOCTPOCHHUS H300pa)KeHWil B IIJIOCKOM
3epKajie U cobuparouieit TuH3e.
o OIHMCHIBATh N3yUYEHHBIC CBOMCTBA TEJ i CBETOBKIC SIBJICHUS, UCTIONB3YS (PU3NUCCKUE

BCJIIMYHUHBI: q)OKYCHOC pacCTodAHrC U ONTHUYCCKAad CHUJIa JIMH3bI, CKOPOCTh 3JICKTPOMATHUTHBIX
BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBE€TA, IIPpHU OIIMCaHUH BEPHO TPAKTOBATH (bI/ISI/ILIeCKI/Iﬁ CMBICJI
HCIIOJIb3YCMBIX BCJIWYHH, HUX 0003HaUYCHUS H CANHUIBI U3MCPCHUA;, HAXOAWUTH (I)OpMyJIBI,
CBA3LIBAOIINEC JaHHYIO (1)I/ISI/ILIGCKYIO BCJIIMYHHY C APYTHUMH BCIUMYMHAMMU.

L4 AHAJIIM3UPOBATH CBOMCTBA TCJI, CBCTOBBIC ABJICHUA MW IIPOLCCCHI, HCIOJIb3Yy:d
(bI/I3I/I‘IeCKI/Ie 3aKOHBI: 3aKOH HpHMOJIHHGfIHOI‘O pacipoCTpaHCHUA CBCTA, 3aKOH OTPAKCHUA
CBE€Ta, 3aKOH IIPCIOMJICHUSA CBE€TA; IIPpU 3TOM pPa3jindaThb CJIIOBCCHYIO (bOpMyanOBKy 3aKOHa "
€ro MaTCMaTU4YCCKOC BBIPAKCHUC.

. MPUBOJIUTh TPUMEPHl MPAKTHYECKOrO HCIOJB30BaHUSA (DU3MUECKUX 3HAHUM O
CBETOBBIX SIBJICHUSX.
. pemiate 3aJavd, UCIONb3ys (U3HUYSCKHUE 3aKOHBI (3aKOH MPSAMOJIUHEHHOTO

pacrpocTpaHeHHs CBETa, 3aKOH OTPAKEHUSI CBETA, 3aKOH IPEIOMIICHUS CBETa) M (OPMYIIbI,
cBsi3bIBarOIUe (pu3rueckue BeaHuuHbI ((POKYCHOE PACCTOSHUE W ONTHUYECKAs CHIIA JINH3BI,
CKOPOCTh JJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTAa CBETA): HA OCHOBE aHAIM3a
YCJIOBHS 3a/1a4M 3alMChIBAaTh KPATKOE YCIOBHE, BBIICIATh (PU3UUECKUE BEITHYUHBI, 3aKOHBI U
(dhopMyIbl, HEOOXOIUMEBIE JIJISI €€ PEIICHUS, TPOBOJAWTH PacdeThl U OICHUBATH PEAITBHOCTH
MOJIYYCHHOTO 3HAYCHHS (PU3NICCKOIN BEITUUNHBIL.

Yuawuiica noayuum 603MOMHOCMb HAYYUMbCA:

. UCNONb306AMb  3HAHUSL O CBEMOBLIX SBNEHUAX 6 NOBCEOHEBHOU JHCUZHU OJis
obecneyenusi 6e30nacHoCmu npu 0OpawjeHul ¢ NPUOOPAMU U MEXHULECKUMU YCMPOUCMEAMU,
OJIsl COXpAaHeHUsi 300pP08bsl U COONIOOEHUSI HOPM IKOJIOSUYECKO20 NOBEOEHUsl 8 OKpYiIcalowell
cpede;, NpuBOOUMb NpUMeEpPbL  GIUAHUSL  DJIEKMPOMACHUMHBIX — USIYYEHUN HA  JCUBbLe
Op2anu3mMbl;

o PA3IUYaAmsb 2paHuybl NPUMEHUMOCMU u3U4ecKux 3aKOH08, NOHUMAMb 6Ceo0Ouull
xapakmep ()yHOaMeHmMAaNbHbIX 3AKOHOS;
o ucnonv3oeams — npueMvl  NOCMpoeHus — usuyeckux — mooenell, HOUCKA U

GPopMyIUPOBKU  O0KA3AMENLCME  BbIOBUHYMbBIX 2UNOME3 U MeoPemuyeckux 6bl0008 Ha
OCHOB€ IMNUPUYECKU YCMAHOBNEHHBIX (DAKMO8,

o HAxXo0ums a0eK8amuyro npeoioAHCeHHOU 3a0ade Gu3ULecKyo Mooelb, pa3peuams
npobnemMy KAk HA OCHOBE UMEIWUXCS 3HAHUL O CBEMOBbIX SGIEHUAX C UCHOIb30BAHUEM
Mamemamuiecko2o annapama, max u npu NOMOowU Memooo8 OYeHKU.

9knace

MexaHn4yeckue siBJICHHUS

- 3aKOHBI B3aMMO/ICHCTBHS U ABMIKEHHS TEJ

- Mexanuueckue Kosiae0aHus U BOJIHBI. 3BYK

OOyuaemblif HAYYUTCS

- pacro3HaBaTh MEXaHWYECKHE SIBJICHUS W OOBSCHATH HAa OCHOBE WMEIOIIUXCS 3HAHWH
OCHOBHBIC CBOWCTBAa WJIM YCIOBHS NPOTEKaHHUS OSTUX SBIEHUI: paBHOMEpPHOE U
HEpaBHOMEPHOE JBIDKEHUE, pAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE,
OTHOCUTEJIBHOCTh MEXaHMYECKOTO JIBWKEHMS, CBOOOJHOE IMaJeHUE TeJl, pPaBHOMEPHOE
IBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, peaKTUBHOE IBIKEHHUE, KoJeOaTelbHOe
JIBIDKEHUE, PE30HAHC, BOTHOBOE JIBI)KEHUE (3BYK);

- ONHCHIBATh M3YYCHHBIC CBOWCTBA TEJ W MEXAHWYECKHE SIBICHUS, HCIONB3Ys (hU3MUYECKHE
BEJIMYUHBI: IMyTh, MEPEMEIICHNE, CKOPOCTh, YCKOpPEHHE, MEpHUOoJ OOpalleHus, mMacca Teja,
cuia (Cuiia TSHKECTH, CHIIa YIIPYTOCTH, CHIa TPEHHS ), IMITYJIbC TeJa, KHHETHYEeCKast SHeprus,
MOTEHIMAJbHAsE PHEPrusi, MeXaHudeckas paboTa, cuia TpEHHs, AMIUIMTYJa, MEPUOa H
4acToTa KoJeOaHWH, JJIMHA BOJHBI M CKOPOCTh €€ pPACHpPOCTPAHEHHUS; NpPU OMHCAHWU
MPaBUIBHO TPAKTOBATh (DU3MYECKHM CMBICI HCIIOJIb3YeMbIX BEJIWYMH, UX 0003HAUYEHUS U




€IMHUILIBI U3MEPEHMUSI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETHUUUHY C
JIPYTUMHU BEJTMYUHAMU, BEIYUCIISATH 3HAUCHUE (PU3NICCKON BETUIHHEI;

- aHaJIM3UPOBATh CBOMCTBA TEJI, MEXaHUYECKHE SBJICHUS U MPOIIECCHI, UCTIONb3Ys (pU3nUecKue
3aKOHBI: 3aKOH COXpPAaHEHUsSI DSHEPruM, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHIUI
cynepno3unuu cui, I, II u Il 3akonsl HptoTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOH; TPH
3TOM pa3InyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA M €70 MAaTEMaTHYECKOE BhIPAKCHICE,

- pa3iuyaTh OCHOBHBIC MPHU3HAKU M3YYEHHBIX (DU3MUECKUX MOJENEi: MaTephaibHas TOYKa,
WHEpIMaIbHas CUCTEMa OTCUETa;

- pemiath 3aJayd, UCIONb3yd (U3MUECKHE 3aKOHBI (3aKOH COXPAaHEHUS JHEPIrUH, 3aKOH
BCEMUPHOI0 TATOTeHMs, npuHuun cyneprnosunuu cui, I, II u 11 3akonsr HeroTOoHa, 3aK0H
COXpaHEeHUS HUMIyJibca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (OPMYIIHI,
CBsI3bIBAIOIME (PU3UYECKUE BEIUYUHBI (MyTh, CKOPOCTb, YCKOpPEHHE, Macca Tella, CHJa,
UMITYJILC TeJa, KHHETHYECKash JHEprusi, MOTCHIMATbHAS JHEPTHs, MEXaHWdYeckas padora,
CHJIa TPEHUSI CKOJIbXKEHHUSI, KOA(DPUIIMEHT TPeHUs, aMIUTUTY/Aa, IEPUO] U YacToTa KojeOaHuH,
JUIMHA BOJIHBI U CKOpPOCTb €€ pACIpOCTPaHEHMs): HAa OCHOBE aHajlIM3a YCJIOBUS 3aJlaud
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBIICIATH (PU3UYECKHE BETUYMHBI, 3aKOHBI M (POPMYIIbI,
HEOOXOIMMBIC JIJISl €€ PEIICHHUS, IIPOBOUTH PACUETHI M OLICHUBATH PEATTBHOCTH MOJIYYCHHOTO
3HaueHUs! GU3NYECKON BETUUHUHBI.

Yuawuiica noryyum 603MOMHOCMb HAVYUMBCA

- UCNONIL306AMb 3HAHUSA O MEXAHUYECKUX SGNIeHUAX 8 NOBCEOHEBHOL JHCUSHU O]l 0becnedets
bezonacHocmu npu obpawjeHuu ¢ NpUOOPAMU U MEXHUYECKUMU YCMPOUCEAMY, Ol
CcOXpaHeHus. 300p0o8bs U COONIOOEHUS HOPM 3KOI02UYECKO20 NOBEOeHUs 8 OKpyicarouieli
cpede;, npugOOUMb NPUMEPbl NPAKMUYECKO20 UCNOIb308AHUS  PUUYECKUX 3HAHUL O
MeXAHU4eCcKUx sIGNeHUsAX U QU3ULECKUX 3aKOHAX, NpumMepbl UCNOIb308AHUS B0300HOBIAEMbIX
UCTMOYHUKO8 — dHepeUuu,  IKONOSUYECKUX  NOCIeOCMBULl  UCCIe008aHUS  KOCMUUECKO20
npoOCMpaHcms;

- pasauuame 2paHuybl NPUMEHUMOCMU (QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce00uUlLl Xapakmep
@DyHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUs. MeXaHU4eCcKOU SHepeull, 3aKOH COXPaHeHUs.
UMNYIbCA, 3GKOH BCEMUPHO20 MALOMEHUs) U O02PAHUYEHHOCHb UCNONb308AHUSL YACHHBIX
3aKOHO8;

- HAXo00umv Aa0eK8AMHYI0 NPeOdlONHCeHHOU 3a0aye QUIUYECKYI0 MOoOelb, pa3peulanbs
npoonemy Kax HA OCHOGe UMEIOWUXCA 3HAHULL N0 MeXaHuke ¢ UCHOJb308aAHUEM
Mamemamu4ecko20 annapama, max u npu NOMouju Memooo8 OYeHKU.

DJIEeKTPOMArHUTHBIE SIBJICHUSI

-DJEeKTPOMArHUTHOE TI0JIE

OOyJaeMblit HAYUHUTCS

- pacmo3HaBaTh AJEKTPOMATHUTHBIC SIBIICHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHHM
OCHOBHbBIE CBOMCTBA WJIM YCJOBHUSI IIPOTEKAHUSI 3THX SIBIICHUW: B3aUMOJCHCTBHE MAarHuTOB,
AJIEKTPOMArHUTHAST WHIYKIUS, JIEWCTBHE MAarHWTHOTO TOJsS Ha MPOBOJHUK C TOKOM W Ha
JBIDKYIIYIOCS 3apsOKEHHYIO YacTUILy, JEHUCTBHE HIIEKTPUUECKOTO IMOJIsSI Ha 3apsHKEHHYIO
YaCTHILy, DJIEKTPOMArHUTHBIC BOJIHBI, MPSIMOJIUHEHHOE PACTIPOCTPAHEHUE CBETA, OTPaKCHUE
U TIPEJIOMJIEHUE CBETA, AUCIIEPCHS CBETA.

- ONUCHIBATH HM3YYCHHBIC CBOWCTBA TEN M DJIECKTPOMArHUTHBIC SBICHUS, WCIOIb3YS
(bu3nUecKre BEMUYNHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTA CBETA;
MpU  OMHCAaHWUU BEPHO TPAKTOBATh (DU3MUYECKUN CMBICI HCIOIB3YEMbIX BEJIMYUH, WX
0003HAYCHHUS] W €IWHUIBI HU3MEPEHHS; HaXOIUTh (OPMYJbl, CBSI3BIBAIONINE JTaHHYIO
(HUBUYECKYIO BETUYNHY C IPYTUMHU BETUIHHAMMU.

- aHaJU3MpPOBaTh CBOMCTBA TeJ, 3JEKTPOMArHUTHBIE SIBIIEHHUS M MPOIECCHI, HUCIOJb3Ys
(bU3MYeCKre 3aKOHBI: 3aKOH OTPAKEHUS CBETa, 3aKOH TMPEJIOMJICHUS CBETa; TPH STOM
pa3nuyaTth CIOBECHYIO OPMYITUPOBKY 3aKOHA U €70 MAaTEMaTHYE€CKOE BBIPAKCHHE.

- T[PUBOAUTH TPUMEPHl MPAKTUUYECKOTO UCMHOJIb30BaHUS (U3NYECKUX 3HAHUA O
ANEKTPOMATHUTHBIX SIBJICHUSIX

- pewaTh 3aJayd, HUCHONB3YyS (PU3MUECKHEe 3aKOHbI (3aKOH OTpa)KEHUS CBETa, 3aKOH




MpeoMJIeHUsT CcBeTa) W (opmynbl, CBsA3bIBaromMe (PU3NUECKHE BEIUYHHBI (CKOPOCTh
ANIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA: HAa OCHOBE aHAaIM3a YCIOBHS
3a/layd 3aluChIBaTh KpPaTKOE YCJIOBHME, BBIACIATH (DU3MUECKHE BEIMYMHBI, 3aKOHBI U
(dhopMyIbl, HEOOXOIUMEBIE ISl €€ PEIICHHUs, MTPOBOJUTH PAcUeThl U OIICHUBATH PEAbHOCTH
MOJIYYEHHOT0 3HAaUYeHHUs (PU3UUECKOI BEIIMYNHBI.

Yuawuiica noryuyum 603MOMHOCMb HAVYUMBCA

- UCNONBL308aMb 3HAHUSL 00 21eKMPOMASHUMHBIX S8NEHUAX 68 NOBCEOHEBHOU MHCUZHU Ol
obecneyenuss 6e30nacHOCmu npu 0OpawjeHul ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU,
OJIsl COXPAHEHUsL 300P08bsL U COONIOOCHUSI HOPM IKOJOSUYECKO20 NOBEOEHUsl 8 OKPYICcaouell
cpede;, npusooumb NpUMEPbl  GIUAHUSA  IJIEKMPOMASHUMHBIX — U3YVYEHULl HA  JCUBbIe
Op2aHU3Mbl;

- pasnuuamo 2paHuybl NPUMEHUMOCMU (DUUYECKUX 3aKOHO8, NOHUMAMb 6Ceobuull Xapakxmep
GyHOaMEHMANbHBIX 3AKOHO8 U OCPAHUYEHHOCHb UCNONb308AHUS YACMHBIX 3AKOHO8,

- UCNONb308aMb NpuemMvl NOCMPOEHUs DUIUYECKUX Mooenell, NOUCKa U GHopmyIuposKu
00KaA3amMenbCme 8blOBUHYMbBIX SUNOME3 U MEOPemMUIecKUx 8bl860008 HA OCHOBE IMNUPUYECKU
YCMAHOBNIeHHbIX PaKmos,

- Haxooums AOeK8AMHYI0 NPeONOJNCEHHOU 3adade OU3UUEeCKYI0 MoOelb, pa3peuams
npobnemy Kak Ha OCHOGe UMEIWUXCA 3HAHUL 00 91eKMPOMACHUMHBIX SG1eHUAX C
UCNONIL3068AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowu Memooos OYeHKU.
KBanToBbBI€ fABJICHUSA

- CTpoeHue aTroMa ¥ aTOMHOTO siipa

OOyJaeMblil HAYUHUTCS

- pacrio3HaBaTh KBAaHTOBBIC SIBJIICHUS M OOBSICHATH Ha OCHOBE MMECIOIIMXCS 3HAHUI OCHOBHEBIC
CBOMCTBA WM YCIOBHUS TMPOTEKaHUS OSTUX SBICHUI: €CTECTBEHHass U WUCKYCCTBEHHAs
PaIMOAKTUBHOCTb, O-, - U Y-U3JTy4YCHHs], BOSHUKHOBCHHE JIMHEHYATOTO CIICKTPa M3IIy4CHUS
aToMa;

- OTHCHIBATh M3yUCHHBIC KBAHTOBBIC SBJICHUS, UCTIONB3YS (PH3NICCKUE BETUYHHBI: MaCCOBOE
YHCIIO, 3aps/IOBOE€ YHWCJO, MEpHoj Toiypacmana, »Heprus (OTOHOB; MpPH OMNUCAHUU
MPABWIBHO TPAKTOBaTh (PU3UYECKHA CMBICI WCIIOB3YeMbIX BEJIMYMH, MX O0O3HAYCHUS W
€IMHUIIBI U3MEPEHMsI; HAXOAUTh (POPMYITBI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETHUUHY C
JIPYTUMH BeJTMYMHAMU, BEIYUCIATH 3HAUCHUE (PU3NICCKON BEITUIHHEI;

- aHAJM3UPOBATh KBAHTOBBIC SBIICHUS, UCTIONB3YS (PU3NUYECKUE 3aKOHBI U TIOCTYNATHI: 3aKOH
COXPAaHCHUS DJHEPTUH, 3aKOH COXPAHCHHS JJICKTPUUYECKOTO 3apsja, 3aKOH COXpPaHCHUs
MaccOBOT'O 4YHCJIa, 3aKOHOMEPHOCTH HW3IIy4eHHUs M TOTJIOLIEHUS CBETa aToOMOM, IpPU 3TOM
pa3auyaTh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA U €T0 MATEeMaTHICCKOE BEIPAKEHUE;

- pa3nuyaTh OCHOBHBIE MPU3HAKH IUTAHETAPHOH MOJENU aromMa, HYKJIOHHOW MOJenH
aTOMHOTO SI/Ipa;

- TMPUBOAUTH TPHUMEPHI TMPOSBICHUS B TPHUPOAE U TMPAKTUUYECKOTO HCIIOIH30BAHUS
PaIMOAKTUBHOCTH, SIJICPHBIX U TEPMOSACPHBIX PEAKIINH, CIEKTPATEHOTO aHATN3a.
Yuawuiica noayyum 603MOMHOCMb HAYYUMbCA

- UCNONB308AMb NOJIYYEHHbIE 3HAHUS 8 NOBCEOHEGHOU HCUSHU NPU 0OpaueHuu ¢ npubopamu u
MEeXHUYECKUMU YCMPOUCMBAMU  (CYHemYUK UOHUSUPYIOWUX Hacmuy, 0o3umemp), O
CcOXpaHeHus. 300po6bs U COONIOOEHUS HOPM IKOIO2UYECKO20 NOBEOeHUs 8 OKpYyicarouieti
cpede;

- COOMHOCUMb IHEP2UIO CBA3U AMOMHBIX 510ep ¢ 0eheKmoM Macchl,

- npugooUmb NpuMepvl GIUAHUS PAOUOAKMUBHBIX USLYUEHUU HA JCUBbLE OP2AHUSMbL,
NOHUMAMb NPUHYUN OeLicmEusi 003uMempa U paziuiams YClo8us e20 UCNOIb308AHUS,

- NOHUMamv 3KoN02UHeCKUe NpoONeMbl, O3HUKAIOWUE NPU UCHOTb3OBAHUU AMOMHBIX
INEKMPOCMAHYUL, U NYyMU peuwlenus >dmux npoodnrem, nepcneKmuebl UCNOIb308AHUS
VYIPABIAEeMO20 MEPMOAOEPHO20 CUHMES.

JIeMeHTbI ACTPOHOMMH

- Ctpoenue u 3Bomtonus BeenenHoi

OO6y4aeMblil HAyUHUTCS




- yKa3piBaTh Ha3BaHWs IUIaHeT COJHEYHOW CHUCTEMBI; pa3lindyaTh OCHOBHBIC MPU3HAKH
CYTOYHOTO BpallleHUs 3Be3JHOT0 Heba, nBrkeHus JIyHbl, CONHIIA U IJIAHET OTHOCHUTEIHHO
3BE3I;
- MOHUMATh PA3IMYHS MEXKy FCTUOLECHTPUICCKOM U T€OIICHTPUYCCKON CHCTEMaMU MHpa
Vuawuiica noryuum 603MONHOCMb HAYUUMbCS:
- YKa3zvleams odwjue c0lUCmaa u OMaudus NiaHem 3eMHOU 2PYINbL U NIAHem- SUSAHMO8,
manvix men Conneunou cucmemvl u OOILWUX NAAHEN, NOJb308AMbCL KAPMOU 36€30H020
Heba npu HaOI0eHUsX 36e30H020 Heba,
- pasiuuame OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMnepamypoi,
- pasauuame eunomeswvl 0 npoucxoxcoenuu CoIHeUHOU CUcmembl.

CONAEP/KAHUE YYEBHOI O IIPE/IMETA

7 knacc (68 u, 2 u ¢ neoenro)
1. Benenue (4 )
®uszuka — Hayka o mpupoje. dusznueckue Tena U sBieHusa. HabmioneHue u onucaHue
¢uznueckux spiaeHui. dusmyeckuil sKkcrepuMeHT. MojaenupoBaHuE SBJIEHUH U OOBEKTOB
MIPUPOJIBI.
O®Ou3nYeCcKUe BEJIMYMHBI U HMX H3MEpEeHHE. TOYHOCTh W MOTPEUIHOCTh H3MEPEHHUI.
MexayHapoHas cuctemMa eIMHHII.
DuU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTU. Pu3uka u TexHuka. Hayunblii MeTo1 no3Hanus. Poib
¢busnku B OPMUPOBAHUH €CTECTBEHHOHAYYHON IPAMOTHOCTH.
Jlabopamopnas paboma
1. Usmepenue pu3NYECKUX BETUYHUH C yYETOM aOCOTIOTHOM MOTPEIIHOCTH.

2. IlepBoHayajibHBIC CBEICHUSI 0 CTPOCHUH BemecTBa (6 1)
CrpoeHne BemecTBa. ATOMBI U MOJEKYJbl. TemaoBoe OBHKEHUE aTOMOB U MOJIEKYII.

Hudbdy3us B razax, >KHAKOCTIX W TBEPABIX TelaxX. bpoyHoeckoe osudxcenue. Bzaumonencreue
(mpuTsSKEHME M OTTAJIKMBAaHUE) MOJIEKYJ. ArperaTHble COCTOSHUSI BellecTBa. Pasnuuue B
CTPOEHUH TBEPBIX TEJ, KUIAKOCTEH U Ta30B.

Jlabopamopnas paboma
2. OnpezerneHne pa3MepoB MabIX Tel.

3. BzaumopaeiicTBue e (23 4)
Mexannueckoe asuxenue. Tpaekropus. Ilyts. PaBHOMEpHOE 1 HEpaBHOMEPHOE IBUKCHUE.
Cxkopoctb. I'paduky 3aBUCUMOCTH ITyTH U MOJYJISI CKOPOCTH OT BpeMeHH JIBHKeHus. MHepuusi.
HNueprHOCTS Tei. B3aumoneiicteue ten. Macca tena. MismepeHue maccel Teia ¢ IOMOLIBIO
BecoB. [InotHocTh BemecTBa. Cuna. Cuna tspkectr. Cuna ynpyroctu. 3akoH ['yka. Cs3sp
MEXy CUJION TsSKECTH U Maccoi Tena. Cuia TsKeCTH Ha IpYrux IutaHerax. JJunamomerp.
CrioxeHue IByX CWJI, HAIPaBJICHHBIX 110 OAHOW NpsiMoil. PaBHOAecTBYrOIas ABYX cui. Cuna
Tpenus. dusmdeckas nprpoza HedecHbIX T COITHEYHOM CHCTEMBL.
Jlabopamopuwvie pabomul

3. 3MepeHune Macchl Tena Ha pblYaXHbIX Becax.

4. N3mepenue o0bemMa TBEpAOIO Tena.

5. Onpenenenre MIOTHOCTU BEIIECTBA TBEPOTO Tea.

6. 'pamynpoBanue MpPYXWHBI U U3MEPEHUE CHII JHHAMOMETPOM.

7. I3mepeHue cuiibl TPEHUS CKOJIBKEHNUS C IIOMOIIBIO JUHAMOMETPA.

4. laBJjieHUe TBEPAbIX TeJl, AKUAKOCTeH 1 ra3oB (21 u)
JaBnenne TBepAbix Ten. EnuHuinbl mamepenust napieHus. CrocoObl M3MEHEHHS aBJICHUS.
JaBnenue xuakoctedt u razoB 3akoH [lackans. JlaBineHue XKHAKOCTH HA THO U CTEHKU COCY/a.



Coobmaromuecs: cocynbl. Bec Bozmyxa. AtmocdepHoe maBinenue. M3mepenne armochepHOTO
nasienus. OneiTr Toppuuennu. bapomerp-anepoun. AtMmocdepHoe AaBiIeHHE Ha Pa3IMYHBIX
BbIcOTax. ['MapaBiuyeckue MexaHu3Mbl (Ipecc, Hacoc). [laBieHwe XUAKOCTH W raza Ha
NOrpYKEHHOE B HUX Teno. Apxumenosa cwia. [inaBanue Ten u cynos Bo3ayxorniaBanue.
Jlabopamopmwvie pabomol
8. OmpenencHre BRITAIKUBAIOIICH CUJIBI, ICUCTBYIONICH HA MOTPYKEHHOE B KUIAKOCTh TEJO.
9. BoisicHeHue ycnoBUi TIaBaHMsI TeJa B )KUIKOCTH.

5. Pa6ora u momHoCTh. JDHeprus (14 4)

Mexannueckass pabota. MomHocTs. [IpocThle MexaHu3Mbl. YCIIOBUS paBHOBECHUS
TBEPAOrO TeJIa, UMEIOLIET0 3aKPEIVICHHYI0 OCh JBW)KEHMSA. MOMEHT cunbl. [lenmp msadgcecmu
mena. Peruar. PaBHOBecue cuil Ha pbruare. Peiuaru B TexHuke, ObITy U npupoje. [loaBuxHbie u
HETOABIKHBIE OJI0KH. PaBeHCTBO paboT MpH MCHOJIB30BAHUU MPOCTHIX MEXaHU3MOB («30110TOE
OpaBWJIo MeXaHukw»). KodpduimeHt mosnesHoro AeWCTBUS MeXaHU3Ma. ODHeprus. 3aKoH
COXPAHEHHs ITOJTHOW MEXaHUYECKON YHEPTHH.

Jlabopamopmwvie pabomol
10. BrisicHeHHE yCIOBUSI PaBHOBECHS phlUara.
11. Uzmepenue KIIJ[ npu nmogbeme Teaa o HAKIOHHOH IIIOCKOCTH.

8 knacc (68 u, 2 u ¢ neoenro)
1. TenJioBble siBJeHUA (23 )

TeruoBoe paBHoBecue. Temmeparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO XaOTHYECKOTO
JBWKEHUS yacTull. BHyTpeHHss sHeprus. PaboTa u Teruionepenavya Kak CrocoObl M3MEHEHUS
BHYTpEHHEH oHepruu Tena. TermmonpoBomHocTh. KonBekuus. HW3amyuenme. I[Ipumepsr
TEIUIOTIepelaud B TPUPOJAE M TeXHUKE. KoamyecTBO TEIUIOTHL. YAenbHas TETIOEMKOCTb.
VYaenpHas TeIiOoTa CropaHMs TOIUIMBA. 3aKOH COXpAaHEHMs M IPEeBpAIlleHUs] SHEPIUU B
MEXaHUYECKUX M TEIUIOBBIX Tporeccax. [lnaBieHne W OTBepAEBaHWE KPUCTAJUIMYECKHUX TEII.
VYaensHast TeruoTa ImiaBineHus. Vcmapenue M KoHzaeHcanms. IlornomeHue sHepruu Ipu
UCTIAPEHUH >KUJIKOCTH W BBIJICJICHHE €€ MpH KOHACHcaluu mnapa. KumeHwe. 3aBHCHMOCTh
TeMIepaTypbl KUIMEHHUs] OT JaBJIEHUS. YIelbHas TEIuloTa MapooOpa3oBaHUsS U KOHJCHCAIUH.
Bnaxnocte Bo3nyxa. PabGora raza mpu pacmmpenuu. [IpeoGpa3oBaHusi SHEPTUM B TEIUIOBBIX
MalrHax (TmapoBasi TypOHMHA, IBUTATEIh BHYTPEHHETO CrOpaHHs, peaKTHBHBIN aBuraresns). KI1/1
TETJIOBOM MAIMHBL. JKon02uyeckue npoonemvl UCHOIb308AHUS MENLOBbIX MAUUH.

JlabopamopHwvie pabomoi

1. CpaBHeHHE KOJIWYECTB TEIJIOTHI TP CMEITMBAHUN BOJIBI Pa3HON TEMIEPATYPHI.

2. 3MepeHue yeabHOH TEIIOEMKOCTH TBEPIOTO Tea.

3. 3MepeHne OTHOCUTENFHON BIIXKHOCTH

2. DuekTpuyeckue siBjaeHus (29 4)

OnexTpu3aius (QuU3MYecKux Ten. BiammopeiicTBue 3apsokeHHBIX Ten. J[Ba popa
ANEKTPUYECKUX 3apsAl0B. [[eIMMOCTh 3IEKTPUYECKOTO 3apsiaa. DIEMEHTAPHBIM AJIEKTPUUECKUI
3apsii. 3aKOH COXpPAaHEHMsI DIIEKTpUuecKoro 3apsiaa. I[IpoBOAHMKM, TMOJIYNPOBOJAHHMKU U
H30JISITOPHI AJIEKTPUUECTBA. DIJIEKTPOCKOI. DJIEKTPHUUECKOE I0J€ KaK OCOOBIA BHJ MAaTECpHHU.
JleiicTBHEe DIIEKTPUYECKOTO TOJS Ha DJJEKTpUUYeCKue 3apsanasl. Koudencamop. Onepeus
INEeKMPULECKO20 NOJIsi KOHOeHCcamopa.

DOnekTpuyeckuii TOK. VICTOUHMKU B3IEKTPUYECKOr0 TOKa. DJEKTpUYecKas LEelb U ee
coCTaBHBIC YacTH. HampaBieHue u JeHCTBUS JIEKTPUUECKOro Toka. HocuTenn snmekTpuyeckux
3apsiioB B MeTaiuiax. Cuia Toka. DJIeKTpUUeCKoe HanpsbKeHUeE. DIEeKTPUUYECKOE COPOTUBIICHNUE
MIPOBOIHUKOB. ETMHUIIBI COPOTUBIICHUS.

3aBUCHMOCTh CUJIbI TOKAa OT HampsbkeHus. 3akoH Oma ajis ydacTka Ienu. Y AelIbHOe
conpotuBiieHne. Peocrarsl. IlocnenoBartenbHOoe COeIMHEHUE MNPOBOJHUKOB. [lapamienbHoe
COEIMHEHHUE MPOBOJHUKOB.



Pabota s1exTpuyecKkoro moJjs Mo MepeMemieHnIo IEeKTPUUECKUX 3apsaaoB. MOIIHOCTD
AJIEKTpUYeCKOro Toka. HarpeBaHue NpOBOJHUKOB 3IEKTPUYECKUM TOKOM. 3akoH JDxoyns -
Jlenma. DnexkTpruyecKue HarpeBaTelbHbIE H OCBETUTENIbHbBIE MPUOOPHL. KopoTKkoe 3aMbIkaHue.

Jlabopamopnvle pabomoi

4. COo0opKa 3JIEKTPUUECKON e U U3MEPEHUE CUITBI TOKA B €€ Pa3IMYHbIX y4acTKaX.
5. 3mepeHne HanpsyKeHUS Ha Pa3IMYHbIX yYacTKaX 3JEKTPUUYECKOM LIETH.

6. PerynupoBaHue CHIIBI TOKAa PEOCTATOM.

7. V3MepeHue conpoTUBIIEHUS TPOBOJHMKA IPU IOMOIIM aMIIEpPMETpa U BOJIbTMETPA.
8. 3mepeHune MOITHOCTU U pabOThI 3JEKTPUUECKOTO TOKA.

3. DJaextpomarHuTHsle sBjaeHus (5 u)
OnbiT OpcTeaa. MarautHoe nosie. MHayKuus MarHuTHOTO 1oJisi. MarHuTHOE MoJie TOKa.
MarnuTtHoOe 1oJie TOCTOSHHBIX MAarHUTOB. MarHuTHOE 1mojie 3eMiid. DJIeKTPOMarHurT.
MarnutHoe nose KaTymku ¢ TokoM. [Ipumenenue anekrpomaruuToB. JleiicTBre MarHUTHOTO
MOJISI HA TIPOBOJAHUK C TOKOM.

Jlabopamopuwvie pabomol
9. COopka IeKTpOMAarH1uTa M UCITBITAHUE €0 JICUCTBHSI.
10. M3yueHue >1MeKTPUIECKOrO JBUTATENS OCTOSIHHOTO TOKA (Ha MOJIENHN).

4. CaertoBble siBjeHus (11 4)

Hcrounuku cBeta. 3aKOH MPSIMOJMHEHHOTO PACIPOCTPAaHEHUE CBETA. 3aKOH OTPAXKCHUS
cserta. [Imockoe 3epkano. 3akoH mpenomiieHus cBeta. JInH3pl. DoKycHOE pacCTOSHUE U
onTHYeCKas cuia JInH3bl. M300paxkeHue npenmMera B 3epkaie u Junze. Onmuueckue npubopul.
['na3 kak onTUYecKas CHCTeMa.

Jlabopamopunas paboma
11. Tlony4yenue n300pa>keHUs PU TOMOIIH JTUH3BL.

9 knacc (102u, 3 u 6 neoenro)

1. 3akoHbI B3auMo/IeiicTBUS U ABUKeHHS TeJ (32 )

MexaHnueckoe JBH)KE€HHME. MarepualbHas TOYKa Kak MOJAENb (DU3MUECKOro Tena.
OTHOCUTENBHOCTh MEXaHMuecKoro aBwxkeHus. Cucrema orcyera. Du3nyeckue BETUYUHBI,
HEOOXOJMMBIC JJI OMHCAHUS JIBMXKCHHS W B3aMMOCBSI3b MEXAY HUMHU (IIyTh, MEepeMeElIeHuE,
CKOPOCTh, YCKOpEHHUE, BpeMs ABI)KEHHUs). PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIHHEHHOE
JIBWKEHHE. PaBHOMEpHOE NBMKEHME MO OKpYKHOCTH. llepBbiii 3akoH HproTOHa m uHEepuws.
Macca tena. Cwia. Enununsl cunbl. Bropoit 3akoH Hbtorona. Tperuit 3akon HrproToHa.
CBobonHoe maneHue Ten. Cuna TsKECTH. 3aKOH BCEMUPHOro TiIroteHus. Mmmynbe. 3akoH
COXpaHEeHHs UMIMyJbca. PeakTuBHOE ABMKEeHHE. MexaHnueckas padota. MOIMHOCTb. DHEPTHUs.
[ToreHunanbHas U KUHETHUYECKas sHeprus. [IpeBpanienne oJHOro BUa MEXaHUUECKON SHEPruu
B Ipyroil. 3aKOH COXpaHEHUS MOJTHON MEXaHUUYECKOU SHEPTUH.

Jlabopamopuwvie pabomul
1. VccnenoBanne paBHOYCKOPEHHOT'O IBUKEHHUS 0€3 HauaIbHOH CKOPOCTH.
2. smepenue ycKOpeHHsI CBOOOTHOTO T ICHUSI.

2. Mexannuyeckue Koj1e6aHus ¥ BOJHBL 3BYK (16 1)

Mexannueckue konebanus. I[lepuon, wactora, ammuuTyna KonebOanuil. PeszoHaHc.
MexaHndeckre BOJHBI B OMHOPOAHBIX cpeaax. JlyinHa BOJHBI. 3BYK KaK MeXaHWYecKas BOJIHA.
['pOoMKOCTB U BBICOTa TOHA 3BYKA.

Jlabopamopunas paboma
3. UccnenoBanne 3aBUCMMOCTH TEpPHOAAa M YacTOTHI CBOOOAHBIX KOJICOAHWH HUTSHOTO
MasTHUKA OT JIJTMHBI HUTH.

3. DeKTpoMarHuTHoe mnoJe (2249)



OnHOpOoIHOE W  HEOJHOPOAHOE MAarHuTHOe Tone. MarautHoe mone. Wuaayknus
MarHuTHOTO noJisi. MaruuTHoe nosie Toka. MarHuTHOe 1oJie MOCTOSIHHBIX MarHUTOB. JleiicTBre
MarHUTHOTO IOJIs1 HA IPOBOJIHUK C TOKOM M JABWXKYIIYIOCS 3apsDKeHHYro yactuny. Cuna Amnepa
u cuna Jlopenya. dnexTpoaBurareib. SBaeHue aneKTpoMaruuTHoi uHaykuusa. Oneitel @apanes.
IIpaBuio Jlenua.

OnexkTpoMarHuTHele  KojeOauus. KonebamenvHwili  KoHmyp.  OnekmpoeeHepamop.
Ilepemennwvii mok. Tpauncghopmamop. llepenadya >IEKTPUUYECKONW HHEPrUM Ha PaCCTOSHUE.
DNEKTPOMArHUTHBIE BOJHBI U WX CBOUCTBA. [Ipunyunvl paouocessu u menesudeHus. Bausnue
9NIEKMPOMASHUMHBLX U3TYYEHUU HA HCUBLLE OP2AHUIMBI.

Cser — anexkrpomarauTHas BosiHa. Ckopocth cBeta. IIpenomnenue ceera. [lokazarens
npenomienus csera. Crnekrpockomn. Crnekrporpad. CnekTpanbHblii aHanu3. Jlucnepcus cBeta.
KBaHTOBBIN XapakTep MOIJIOMICHUS U UCITYCKAaHUs CBETA aTOMaMU. THUIIbI ONITHYECKUX CIIEKTPOB.
JInHelyaTele CIIEKTPBI.

Jlabopamopmvie pabomol
4. V3yuyeHue ABJIEHUS JIEKTPOMArHUTHONW MHAYKLIUH.
5. HaGnroieHre CIuioniHoro U IMHEHYaThIX CIEKTPOB UCITyCKaHUSI.

4. CTpoeHnue aToMa U aTOMHOTO0 siapa (17 u)
Crpoenne aromoB. [lmanerapuas mogens atoma. OnbiTel Pesepdopaa. CoctaB aToMHOTO
anpa. [IpoToH, HEUTPOH M 3JIEKTPOH. 3aKOH DHHINTEHHAa O NPOMOPLUOHATIBHOCTH MacChl U
sHeprun. [egexm macc u dHepeusi céa3u amomuwvlx Adep. PaanoaktuBHOCTH. [lepmon
noxypacnana. Anbda-usnydenue. bema-usnyuenue. I'amma-usiydeHue. SlnepHble peakiuu.
Hcrounuxu sueprun CosHna u 3Be31. SlnepHas sHepreTuka. Jxonocuieckue npooiemst pabomuol
amomHuIX 2aekmpocmanyui. Jlo3uMeTpusi. BausHue paouoakmueHuiX usiyueHuul Ha JHcusble
opaanusmbl. Memoowl ucciedosanus vacmuy.
JlabopamopHwvie pabomoi

6. I3MepeHne ecTeCTBEHHOTO paJMallMOHHOTrOo (JOHA I03UMETPOM.

7. VI3yueHue ieneHus sapa aroMa ypaHa no (Gotorpapuu TpeKos.

8. OneHka neproa moyrypacmazia HaxoAAIMuXcs B BO3AyXe IPOIyKTOB paca/ia rasa pajoHa.

9. VI3yueHue TpEeKOB 3apsKEHHBIX YaCTHIL IO FTOTOBBIM (poTorpadusim.

5. Ctpoenne u 3Bosounusi Beesiennoii (54)

FGOHGHTpI/I‘-IGCKaSI U TCIIMOLUCHTPUYCCKAsA CHUCTEMbBI MHUpaA. dusnyeckas npupoaa
HeOecHbIX Ten ConHeuHolt cucteMmsbl. Ilpoucxoxxaenne ConHeunoil cuctembl. Pusnyeckas
npupona Connua u 38e31. Ctpoenue Beenennoil. Oomonus Beenennoit. ['unoreza bonbiioro
B3pBIBA.

6. Urorosoe noBropenue (10 4)



TEMATHYECKOE IV'TAHUPOBAHHUE

7 Knacce
paszcn Kon-Bo OCHOBHBIE
OCHOBHBIC BU/IBI
4acoB HaIpaBJIeHUS
TCeMa JESATEIIbHOCTH
paboua BOCIIMTATEIBLHO
o0yJarmuxcs .
A M neATebHOCTH
HaOmronaTe n 1,5,6
ONNCHIBATh
(u3HYECKUE ABIECHUS.
YyacTBOBaThH B
Oduszuka — Hayka o
pHpoe 00CYXI€HUH SIBICHUS
' MajeHus Tell Ha
dusnyeckre Tema u A
SIBJICHUS 3eMiIi0. BrIcka3eIBaTh
HaﬁﬂmHéHHe " HPEITOIOKEHUS,
OLHCAHHE TUIIOTE3B.
bu3nyecKkux Omnpenenars ueny
HBHCHI/H\/’I JCJIICHUS IIKAJIbI
@I/ISI/I‘IQC‘KI/II\/’I pubopa NOrpeuIHoOCTh
U3MEPEHHUS.
9KCIIEPUMEHT.
[IpoBoauTh
MopenupoBanue
v HaOJIIOIEHHS
SIBIIEHUH U OOBEKTOB
HPUPOIBI bu3nIeCcKux
PP Dusuucckie SABICHUH;  U3MEPATH
U3HYECKUE
BEIMYMHEI M HX b
BCJIMYHHBI.
U3MEpPEHHE.
Tounocts " paccrosiHue,
POMEXKYTOK
TIOTPEITHOCTh
i BpPEMEHU,
WU3MEPEHHUH.
1 Beenenmne 4 TeMIepaTypy.
MesxyHapoanas
CHCTEMA &MHMIIT Hcnonp30BaTh 3HAHUS
dusnyeckue 0 (hmsznueckux
3aKOHBI U ABJICHUAX B
3aKOHOMEPHOCTH TIOBCE/IHEBHOM IKU3HU
duszuka I/IpTeXHI/IK'a AL obecreyeHus
HayuHbiii MeTOx ' 6e30macHOCTH npu
oOpaleHuu c
no3Hanus. Ponb pall
(u3UKH B npubopamu u
opMUPOBAHHHU TEXHUUYECKUMU
o CTpOIiCTBAMHU 181
€CTECTBEHHOHAYYHOM yerp S
IPaMOTHOCTH COXpaHCHHUST 370POBbs
Jlabo, am(; Hasl U COONIIOJIEHUS] HOPM
agomap P 3KOJIOTUYECKOTO
q;HSHLIeCKI/IX OKpYXKarollei cpese;
BEJIMYHH C YUETOM NPUBOANTE  MPUMEPEI
a6COMOTHOM [PAKTHYECKOTO
HOIDEIIHOCTH HCIIONIb30BaHUS
P ' 3HAHUK O (PU3HYECKHX
ABJICHUAX u

(u3NIeCKUX 3aKOHAX.
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2 llepBoHaYaJbHBIE
CBe/IEHHS 0 CTPOEHHH
BellecTBA

Crpoenue
BEILECTBA. ATOMBI U
MoOJeKyJbl. TemnoBoe
JBUKEHHE aTOMOB U
Monekyd. dupdysus
B rasax, XHIKOCTSX
U TBEpPABIX TeNax.
bpoynosckoe
ogudiceHue.
B3anmopeiictBue
(nputsKeHHE u
OTTAJIKUBAHUE)
MOJIEKYIL.
ArperarHble
COCTOSIHUS
BelecTBa. Paznuune
B CTPOCHHMHU TBEPABIX
TCH, KUAKOCTEH U
ra3os.

JlabopamopHnas
paboma
2.0npeneneHue
pa3MepoB MabIX
Tel.

Hab6mronats u
OOBSICHATh  SBJICHHE
T Py3uu.
BBINOIHSTE OMBITEHI 10
00HapyKEHHIO
JIEHCTBUS CUIT
MOJIEKYJIIPHOTO
MPUTSHKEHUS.
OOBSICHATH CBOMCTBA
ra3oB, *KUAKOCTEH U
TBEPJBIX TN HA
OCHOBE aTOMHOM
TEOPHUH CTPOCHHS
BEILIECTBA;.
Hcnons30Bath
MOJTyYeHHbIE 3HAHS B
MHOBCEIHEBHOM XU3HU
(OBIT, DKOJIOTHS,
OXpaHa OKpyKarouiei
cpenpl).

Pasnuuate rpaHuLb
MPUMEHUMOCTH
(hM3UIECKUX 3aKOHOB,
[MOHUMATh BCEOOIUI
xXapakrtep
(dhyHIaMEHTaITBHBIX
(U3NIECKUX 3aKOHOB
Y OTPaHUYCHHOCTD
HCIIOJB30BaHUS
YaCTHBIX 3aKOHOB.

2,56
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3 B3aumoneiicTBue Tea

Mexannuecko

e JIBIKCHHE.
Tpaekropus.  IIyTs.
PaBHOMEpHOE 51
HEpaBHOMEPHOE
IBIKCHHE.
Ckopoctb. ['paduxu
3aBUCUMOCTH MYTH U
MOJYJS CKOPOCTH OT
BPEMEHU JIBMDKCHHUSL.
HNuepuus.
HNueprHOCTh Tell.
B3anmopeiictBue
Ten. Macca Tena.
M3mepenne  macchl
TeTa C TIOMOIIBIO
BecoB.  [lnmotHOCTB
BELIECTBA. Cuna.
Cuna tspxectu. Cuna
YyOPYrocTu.  3aKoH
I'yka. CBsi3p Mexay
CWIOA TSDKECTH U
maccor Ttena. Cuna
TSHKECTH Ha JPYTUX
IJIaHeTaX.
Hunamomerp.
CrnoxxeHue IByX CHII,
HalpaBJICHHBIX  TI0
OJTHOM IpsIMOIA.
PaBHoO€elicTBYIOIIAS
mByx cwi.  Cuma
TpeHusi. Dmuueckas
Tprpoia HeOECHBIX Tell
ConHeYHOM CHCTEMBIL.

JlabopamopHnule
pabomwl
3.U3mepenne macchl
TeJa Ha PhIYaXHBIX
Becax.
4. M3mepenue oobeMa
TBEPIIOTO Tea.
5.0npenenenue
IJIOTHOCTH BEIIECTBA
TBEPIIOTO Tea.
6.I'panyupoBanue
MIPYKUHBI |
W3MEpPEHHEe CHII
JTUHAMOMETPOM.
7.M3mepeHue cuiibl
TPEHUSI CKOJIBKECHHUSI
C TIOMOIIBIO
JUHAMOMETpa.

23

PaccuutsiBaTh MyTH U
CKOPOCTb TeJa MPH
PaBHOMEPHOM
IPSIMOJINHEWHOM
JIBAKCHIIH.
[IpencraBnsath
pe3yibTaThl
U3MEPEHUNU U
BBEIYMCJIEHHUN B BUJIE
TabyuI ¥ rpaduKoB.
OnpenensTs MyTh,
MPONIEHHBIN 3a
JTaHHBII IPOMEXYTOK
BPEMEHHU, U CKOPOCTh
Tena 1o rpaduky
3aBHCHMOCTH ITyTH
PaBHOMEPHOIO
JIBIDKCHUS OT
BpeMeHU. 3MepsTh
Maccy Tela, U3MepsTh
IJIOTHOCTH BEIIECTBA.
UccnenoBath
3aBHCHMOCTD
YIUIMHEHHUS CTAIBHOU
MIPYKUHBI OT
MPUIOKEHHOU CUJIBL.
Hccnenosats
3aBUCUMOCTH CHJIBI
TPEHHSI CKOJIBKEHUS
OT IUTOIA N
COTIPUKOCHOBEHHUS TEJ
Y CHITBI HOPMaJTBHOTO
nasieHus. M3amepsts
CHJIBI B3aUMOJICHCTBHS
JIBYX Tell.

[lorrMaTh IPUHITUTIBI
JEUCTBUS
JIMHAMOMETpa, BECOB,
BCTPEUAIOIINXCS B
MMOBCEHEBHOM KU3HMU,
1 cioco0oB
obecrieueHus
0€301acHOCTH MIPH UX
WCITOJT30BaHUH.
Hcnonb3oBath
MOJIyYeHHbIC 3HAHUS B
MIOBCEIHEBHOM XU3HU
(6BIT, PKOJTOTHSI,
OXpaHa OKpyKarouiei
cpenbl).

Pasnuuate rpaHuLbl
MIPUMEHUMOCTH
(hU3UYIECKUX 3aKOHOB,
MMOHUMATh BCEOOIIHNN
Xapaktep
(yHIAaMEHTATBHBIX
(hM3UYEeCKUX 3aKOHOB
¥ OTPaHUYEHHOCTD
HCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB.

1,5,6

17




4 JlaBiieHHe TBePAbIX
TeJI, "KHAKOCTEeH 1 ra3oB

JaBnenue
TBEPJBIX Tel.
Enunannel n3amMepenus
naieHus. CrocoObl
M3MEHEHUS
naBieHus. [laBiaeHne
JKUJIKOCTE W Ta30B
3akoH [Tackans.
JlaBaeHne >XHIKOCTH
Ha JHO ¥ CTCHKH
cocyna.
Coobmaromuecs
COCYJBI. Bec
BO31yXa.
AtmocdepHoe
JaBJICHHE.
Nsmepenue
aTMocgepHOro
JTABJICHUS.
Toppuyeinu.
bapomerp-anepoun.
AtmocdepHoe
JIaBJICHUE Ha
Pa3IMYHBIX BLICOTAX.
I'mppaBnuyeckue
MeXaHm3Mbl (Tpecc,
HAacoC). [aBnenue
JKUJIKOCTH W Tra3a Ha
MOTPYKEHHOE B HUX
Teno.  ApxumenoBa
cuna. IlnaBaHue Tten
u CyIIOB
BoznyxomnaBanue.

JlabopamopHnule
pabomwl
8.0mpexnenexue
BBITAJIKUBAIOIIEH
CHUJIbI, IEUCTBYIOILIEH
Ha TIOTPYKEHHOE B
KUJKOCTH TEJIO.
9.BrIsicHEHUE
YCIIOBHH IIIaBaHUS
TeNa B AKHUJIKOCTH.

OmneIT

21

OOHapyXuBaTh
CYLIECTBOBAaHHUE
atMocdepHoro
nasieHus. OOBSCHATDH
NPUYMHBl  IUIaBaHUA
ten. W3mepsars cuiny
Apxumena.
HccenenoBars ycnosus
IUIaBaHUs TEJI.
Hcnonb30BaTh 3HAHUS
0 usndeckux
SIBJICHUSIX B
MTOBCETHEBHOM KU3HU
T 00ecTIeYeHUs
0e30rMmacHOCTH TIpH
oOpateHun ¢
npubopaMu u
TEXHUYCCKUMU
YCTPOUCTBAMH, JJIsI
COXPaHEeHHUS 370POBbS
1 COOJIOICHUS] HOPM
9KOJIOTHYECKOT0
MIOBEJICHHUS B
OKpYXalollIeH cpenie;
MPUBOIUTH IPUMEPHI
MPAaKTUIECKOTO
WCTIOJIb30BaHHUS
3HaHWH 0 (HPU3NIECKUX
SBJICHUSX U
(U3NUECKUX 3aKOHAX.

1,2,5
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Mexanuueck
ast pabora.
MomHoCTb.

ITpoctslie
MEXaHU3MBL.
VYcnoBusi paBHOBECHS
TBEPIOTO Tena,
HUMEIOIIEeTo

3aKpPCIJICHHYTO OoCh
IBIDKCHHSA. MOMEHT

Hccnenosate ycnosus
paBHOBECHS pblyara.
Uzmepsts paboty
cunbl. U3MmepAThb
MOIITHOCTb. 3MepsTh
KIIJI sakmoHHOM
TJIOCKOCTH.
Boraucnsts KITJ
MPOCTBIX MEXAHU3MOB.
Hcnonp3oBaTh 3HAHUS

1,34

CHJIBI. Llenmp 0 (u3nIecKux
maxcecmu mena. SIBIICHUSIX B
Peryar. PaBHOBecue MIOBCEHEBHOM KU3HU
CHJI Ha  pblyare. T 00ecTIeYeHUs
Peraarm B TexHmKe, 0e30rMmacHOCTH TIpH
OBITYy W TIpUPOAE. oOpateHun ¢
[TonBukHBIE u npubopaMu u
HETIOABIKHBIE TEXHUYECKUMH
Oomoku.  PaBeHCTBO YCTPOUCTBAMH, JJIsI
5 PaGoTa H MOMIHOCTE. pabor npu COXPaHEeHHUS 370POBbS
HCTIOBb30BaHUN 14 1 COOJIOICHUS] HOPM
Imeprus MIPOCTBIX HKOJIOTUYECKOTO
MEXaHHU3MOB MTOBEICHUS B
(«3omoToe  mpaBmIIO OKpY>KaIoIIEeH cpejie;
MEXaHHUKI). MIPUBOUTH IPUMEPHI
Koadpdumment MPAKTHIECKOTO
MOJIE3HOTO JICHCTBHS WCTIOJIb30BaHHUS
MeXaHHU3Ma. 3HaHWH 0 (HPU3NIECKUX
OHeprusi. 3akoH SIBJICHUSIX U
COXpaHEHHUsI TOJHOM (U3NUECKUX 3aKOHAX.
MEXaHUYECKON
SHEPTHH.
JlabopamopHhule
pabomwl
10 Briacuenue
YCIIOBUS PABHOBECHS
peryara.
11. U3mepenne KIT/
IIpH TTOIbEME TeTIa
110 HAKJIOHHOU
TJIOCKOCTH.
Uroro 68
8 knacc
TertoBoe HaoOmronars 1,24
paBHOBecCHE. WU3MEHEeHUE
Temnepatypa. CBs3b BHYTPEHHEW dHEpruu
TEMIIEpaTypbl co Tena npu
CKOpOCTBIO TeruIonepeaayue u
17T Xa0THYECKOTO paboTe BHENTHUX CHIL.
eIJIOBbIE
IOBIDKEHHS ~ YacTHL. 23 HccnenoBats sBIeHNE
ABTCHUH BHyTpennsis sHeprusi. TeroooMeHa npu
PaGora u CMEIINBaHUN
Terionepeaaya  Kak XOJIOIHOW W Topsiueit
CHOCOOBI M3MEHEHHS BOJIBL. BoeruncnsaTs
BHYTPEHHEH SHEPruu KOJINYECTBO  TETIOTHI
Tena. u YAETHHYIO

19




TennonpoBoJHOCTE.
Kouseknus.
N3nyuenue.
ITpumepsl
TeruIonepeaadn B
MIPUpPOJIE U TEXHUKE.
KonuuecTBo
TEIUIOTHL. Y AeTbHAs
TEIUIOEMKOCTb.
VYnaeneHas  TemuoTa
CrOpaHus  TOIUIMBA.
3aKoH COXpaHCHHUS U

TIpEBpaIICHIS
SHEPTUu B
MeXaHHUYECKUX Hu
TEIUTOBBIX TIPOIECcCax.
IInaBiaeHue u
OTBEPJICBAHHE
KPUCTAIDTHYECKUAX
TEI. YV aenbHas
TEeIUIOTa IIIABJICHMS.
Ucnapenue u
KOHJIEHCAIIHS.
Ilornomienue
SHEPTUHU npu

WCTIAPEHUH KUIKOCTH
U BBIICICHHE €€ NPHU
KOHJICHCAIlMU  Tapa.
Kunenue.
3aBUCUMOCTH
TEMIIEPaTyPhl
KHUIICHUS oT
JaBJICHUSA. Y AeTbHas
TEII0Ta
napooOpa3oBaHus U
KOHJICHCAIINH.
BrnaxHnocTs BO31IyXAa.
PaGora raza mpm
pacuIMpeHny.
[IpeobpazoBanus
SHEPrUH B TEILIOBBIX
MamuHax  (mapoBas
TypOWHA, JBUTATEIh
BHYTPEHHETO
CropaHus,
PEaKTUBHBIN
JIBUTATEIh ). KIIJ
TEIJIOBOM  MAalIWHBI.
Ikonozuueckue
npobremul
UCNONIL308AHUA
MEeNnio8bIX MAUUH.
JlabopamopHnule
pabomwl
1.CpaBHenue
KOJIMYCCTB TCIIOTHI
Ipy CMCHIMBAHUHN BO/JIbI

TEII0EMKOCTh
BeIIeCTBa npu
Teruionepeaaye.
Wsmepsth  ynenbHYyIO
TEIMII0EMKOCTb
BEIIeCTBA.

Nsmepsrsb TEIUIOTY
TUTaBIICHUS h11:91 7
Uccnenosath
TEIJIOBBIE  CBOWCTBA
napaduHa.
HabmonaTs
W3MEHEHUS
BHYTPCHHEW OSHEPruu
BOJBI B Ppe3yNbTaTe
HCTIapeHUsI.
Beraucnsats
KOJINYECTBO TCILJIOTHI B
mporeccax
TeIIonepeau  Ipu
IIJ1aBJICHUHN nu
KpUCTAIUTH3AIIHH,
WCTIapeHuHN u
KOH/ICHCAITUH.
Beraucnsate yaenpHyIo
TEIUIOTY ITUTABIICHUS H
napooOpa3oBaHus
Bemlecrea. M3MmepsTh
BIIQXKHOCTH BO3/TyXa 110
TOYKE POCHI.
O06cyxath
IKOJIOTHYECKUE
MOCIIEACTBHS
IIPUMCHCHUA
JBUTaATeIe
BHYTPEHHETO
CropaHus, TCIUIOBBIX U
TUAPOAIIEKTPOCTAHLIMM
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pa3HOU TeMIepaTypsl.
2.U3mepenue
YIEIbHOU
TEIUIOEMKOCTH
TBEPJOTO Tena.
3.Uzmepenne

2 DyleKTpHYecKHne
sIBJICHUSI

OTHOCHUTENILHOMN
BJIQXKHOCTH

DJIeKTpH3aIl Hab6mogate  siBienus | 2,5,6
nsl (GU3NUECKUX Tedl. 3JIEKTPU3ALUM TeJl IpU
Bsaumopeiicteue COTIPUKOCHOBEHUH.
3apsKEHHBIX Tel. [[Ba OOBSICHATH  SIBJICHUS
pola 3JIEKTPUYECKHX JNIEKTPU3ALUN Tel U
3apsanoB. JleaumocTh B3aMMOJEHCTBUSA
3NEKTPUIECKOT 0 NEKTPUIECKUX
3apana. 3apsanoB. MccnenoBath
OneMeHTapHbIN JIeUCTBUA
3NEeKTPUIECKUI JIEKTPUYECKOTO OIS
3apsi. 3akoH Ha Tena u3
COXpaHEHUs IIPOBOJHHUKOB u
3NEKTPUIECKOT O JTIUDIIEKTPUKOB.
3apsana. [IpoBomHuKwH, Cobupath u
MOJYIPOBOJHUKH U UCTIBITHIBATH

H30JIATOPBI
3NEeKTPUYECTBA.
ONEKTPOCKOII.
OJeKkTpuyeckoe Moje
Kak  OCOOBI  BHI
marepuu. JlelicTBue
NIEKTPUYECKOTO OIS
Ha  3JEKTPUYECKUE
3apsAabl.
Konoencamop.
Onuepeusa
INEKMPULECKO2O0 NOJISL
KOHOeHcamopa.
DneKTpuyec
Kui TOK. MCTOYHUKU
JNEKTPUIECKOTO
TOKa. DJeKTpudecKas
LIEMb U €€ COCTaBHBIE
yactu. Hampasnenue
u JIEHCTBHS
3NEKTPUIECKOT O
TOKaA. Hocurenu
INMEKTPUIECKHIX
3apsA70B B MeETaJUIax.
Cuna TOKa.
DIEeKTPUIECKOE
HaIpsHKEHUE.
DIEeKTpUIECKOe
COIIPOTUBJICHUE
MIPOBO/IHHKOB.
I 2Pi0s050500081

29

UIEKTPUYECKYIO LIETIb.
N3mepsrs cuily Toka B
UIEKTPUYECKON IIETIH.
N3mepsrsb
HanpsDKEHUE Ha
y4acTke LIETH.
N3mepsrsb
JNEKTPUIECKOE
COTIPOTHUBIICHHE.
Uccnenosats
3aBHCHMOCTb CHJIBI
TOKa B TPOBOJIHUKE OT
HanpsOKEHUsT Ha  €ro
KOHIax. N3mepsaTh
paboTy ¥ MOITHOCTH
ANEKTPUIECKOTO TOKA.
BeruncnaTts cuny Toka
B 1enu, paboTy u
MOIIIHOCTh
UIEKTPUYECKOTO TOKA.

OOBSICHATL  SABJIEHUS
HarpeBaHuUs
MIPOBOJHUKOB
AIIEKTPUICCKUM
TOKOM. 3HaTh u
BBITIOJTHATh  TIPaBHUIIA
0e30macHOCTH npu
pabote c
HCTOYHUKAMH

IIOCTOAHHOT'O TOKA.
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CONPOTHUBJICHHUSL.
3aBHCHMOCT
b CWIbl TOKa OT
HaIpsDKeHUs.  3aKoH
Oma gma  ydacTka
TCITH. VY nenpHOE
CONPOTHUBJICHUE.
Peocrtarthl.
ITocmenoBaTeapHOC
COCIMHEHHE
MIPOBOTHUKOB.
ITapannensHoe
coeIMHEHHE
MIPOBOTHUKOB.
Pa6Gota
ANEKTPUIECKOTO TIOJS
1o MIepEMEIICHUIO

INEKTPUIECKUX
3apsnoB. MOIIHOCTh
3NEKTPUIECKOT 0
TOKa. Harpepanue
ITPOBOTHUKOB
ANEKTPUIECKUM
TOKOM. 3aKkoH
Dxoyns - JleHua.
DJeKTpUYeCcKue
HarpeBaTelbHblE U
OCBETUTENbHBIE
mpubopel.  Kopotkoe
3aMBIKaHUe.

JlabopamopHnule

pabomwl
4.Coopka

3JI€K'I‘pPI‘ICCKOI>i e "
HU3MEPEHUE CUJIBI TOKA B

(S5 Ppa3JIMYHbIX
y4acTKax.
5.U3mepenue
HaNpsOKEHUS Ha

Pa3IMYHBIX yYacTKax
3JIEKTPUUECKOH 1EMH.
6.PerynupoBanue
CHJIBI TOKa
peocTaTom.
7.U3mepenue
COIPOTHUBIICHHUS
MIPOBOJHHUKA pu
ITOMOIIM aMIlepMeTpa
1 BOJIBTMETPA.
8.Usmepenue
MOIITHOCTH ¥ PabOThI
JNEKTPUIECKOTO
TOKa.

3
JIEKTPOMATHUTHBI
e sIBJICHHUA

OmnsIT Opcrena.
MarsuTHoOE TI0JI€.
Nunyxuus
MarHUTHOTO ITOJIA.

3KCHCpI/IM€HTaHLHO
n3yydaTb SABJICHUA
MAarauTHOTO
B3aHMOﬂCﬁCTBHH TCII.

2,3,6
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MarunuTHoOE 1osne
TOKa. MaruutHoe
T10JI€ TIOCTOSTHHBIX
MAarHUTOB.
MarnuTHOE none
3emuIm.
DIEeKTPOMArHHUT.
MaruautHoe noJje
KaTYLIKH C TOKOM.
IIpumenenue
3JIEKTPOMATrHUTOB.
JevicTBue
MAarHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM.
JlabopamopHvle
pabomuwl
9.Coopka
JJEKTPOMAarHuTa |
HCIIBITAHUE €ro
JIEUCTBUSL.
10.Uzyuenne
3JEKTPUUECKOTO
JIBUTATEIsI
MOCTOSIHHOTO ~ TOKa
(ma Momenm).

N3yuath SIBJICHHA
HaMarHUYHWBaHUS
BEIIICCTBA.
HccaenoBath
JIerCcTBHE
DJIEKTPUIECKOTO TOKa
B IpSIMOM
MIPOBOJTHUKE Ha
MarHuTHYIO CTpEJKY.
OOHapyXHuBaTh
nencTBue

MAar"gsuTHOI'O IIOJIA Ha
IIPOBOAHHUK C TOKOM.

OOHapyXuBaTh
MarHUTHOE
B3aMMOJICHCTBHE
TOKOB. N3yyats
NPpUHLUMI  JEWCTBUS
3IEKTPOABUTATEINS.
Hcnons30BaTh 3HAHUS
[0) MAardiuTHBIX
SIBJICHUSX B
TIOBCEHEBHON KU3HHU
IS obecneueHus
Oe3omacHOCTH npu
obOpareHun c
npubopaMu u
TCXHUYCCKUMHU
YCTpOMCTBaMH, IS

COXPaHCHHUS 3JI0POBBS
U COONIONCHUS HOPM
9KOJIOTUYECKOTO
MTOBEIEHUS B
OKpyXalolllell  cpeje;
MPUBOJUTH  TPUMEPHI
BITUSTHUS
AJIEKTPOMArHUTHBIX
WU3JIyYEHUH Ha KUBbIE
OpTaHHU3MBI;
Pasnmuuare  rpaHUIlBI
MIPUMEHUMOCTH
(pU3UYECKUX 3aKOHOB,
[IOHUMAaTh BCEOOIHIA
Xapakrep
(byHIaMEHTATBbHBIX
3aKOHOB.
Hcnonb3oBath
MPUEMbI  [TOCTPOCHUS
(u3UYECKUX MOJIEIeH,

TIOMCKa "
(bopMyITHPOBKH
JIOKa3aTeJbCTB
BBIZIBUHYTBIX THIIOTE3
u TEOPETHYECCKUX
BBIBOJIOB Ha OCHOBE
IMITUPHYECKU
YCTaHOBJICHHBIX
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(axToB;

HaXOAWTH a/IEKBATHYIO
MPEJIOKEHHOMN 3aaaue
($U3NUECKyI0 MOJIENb,
paspemath TpoOIEMY

4 CBeToBBIC
AABJICHUSA

KaK Ha OCHOBE

UMEIOIUXCSL  3HAHUHN

00 MarHUTHBIX
SIBJICHUSX c
WCTIOJIb30BaHHEM
MaTeMaTHYECKOTO

anmapara, TaKk U IpU
MIOMOIIH MeToza
OLICHKH.

Uctounnkn OKCHepUMEHTaIbHO 2,3,5,6
cBeTa. 3aKOH u3ydJaTh SIBJICHUE
MPSIMOJTUHEHHOTO OTpaxkeHUs cBeTa.
pacrpocTpaHeHHe Hccnenosath
CBeTa. 3aKOH CBOWCTBa
OTPaKEHHUS CBETA. N300paxKeHus B
ITnockoe 3epkaino. sepkase.  M3mepAars
3aKoH MperoMIIEHUS ¢dokycHOe
cBeta. JIMH3BL. paccTosiHue
dokycHoe cobuparonieit TMH3HI.
paccrosiHuE U ITonyuats
OIITHYECKAsl Cuiia n300paXkeHue ¢
nuH3bl. 300pakeHne MOMOIIBIO

IpeaMeTa B 3epKaje u
nuH3e. Onmuueckue
npubopwi. 'na3 kak
OIITHYECKAs CUCTEMA.
Jlabopamopnas
paboma
11. Ilony4enue
n300paKeHHs U
TIOMOIIIN JINH3BI.

11

COOMpArOIIICH JIMH3BI.
HaOimronaTh sBaeHne
JIACTIEPCUU CBETA
Hcmonp30BaTh 3HAHUS
O CBETOBBIX SIBJIEHUIX

B HOBCEIHEBHOM
YKU3HU JUIS
obecrieueHus
0e301acHOCTH npu
oOpateHun C
npubopaMu u
TEXHUYECKUMU
YCTpONCTBaMH, st

COXpaHEeHHUsI 3JI0POBbS
U COOJIONCHNS HOPM
9KOJIOTHYECKOTO
NOBEICHUS B
OKpyXalolllen cpene;
MPUBOJUTh TIPUMEPHI
BITUSTHUS
QJICKTPOMArHUTHBIX
W3JTy4YeHUH Ha >KUBBIE
OpraHu3MBI;
Pasnuuate  rpaHuisl
IIPUMECHHUMOCTHU
(U3NUECKUX 3aKOHOB,
MOHUMAaTh BCEOOIIUH
Xapakrep
(yHIAaMEHTATBHBIX
3aKOHOB;
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Ucnoab3oBaTh

MPUEMBbl  ITOCTPOCHUS
(U3NUeCKUX MOJENEH,
MOUCKa u
(hopMyITHPOBKH
JTOKA3aTeITbCTB
BBIIBUHYTBIX THIOTE3
" TEOPETUYECKUX
BEIBOJIOB Ha OCHOBE
SMIUPHYECKH
YCTaHOBJICHHBIX
($haKTOB;

Haxonuts
aJIeKBaTHYIO

MPEAJIOKCHHON 3a7a4e
(PU3AYECKYI0 MOJEIb,
paspemiate TpoOieMy
Kak Ha OCHOBE
MMEIOIINXCSL 3HAHUU O
CBCTOBBIX SABJICHUAX C

HCIIOJIb30BaHUEM
MaTEeMaTHYECKOT0
anmapara, Tak U IpU
TTOMOIIIH METOJI0B
OLICHKH.

Hroro 68
9 knacc
MexaHuueck PaccuuteiBate nyth U | 1,2,5,6
oe JBIDKEHHE. CKOpPOCTh npu
MartepuanbHas TOYKa PaBHOYCKOPEHHOM
KaK MOJEIb JBIDKEHUU Tena.
¢usnueckoro - Tena. U3mepsaTs  yckopeHue
OTHOCHTENBHOCTD CBOOOJTHOTO TaJICHHS.
MEXaHUYECKOT O Onpenenstob
nemxkenusa. Cucrema NPOUJIEHHBI NYyTh U
orcuera. Pu3nNUecKue YCKOpEHHUE JBUKEHUA
BEJTMYMHBI, Tena 1o rpaduky
HeoOXonuMble IS 3aBUCHUMOCTH
OINMCAHUS JBHKEHUS CKOPOCTH
1 3aKOHbI u B3aMMOCBSI3b PaBHOYCKOPEHHOTO
S —— MEXIy HHMHU (IyTb, 32 MPSIMOJIMHEWHOTO

epeMelIeHIe, JBIKEHHWsT Tema  OT

ABHIKEHMS TE CKOpOCTb, YCKOPEHHE, BpEMEHHU. BpraucisaTe
BpeMs  JBW)KEHHS). YCKOpEHHUE Tena,
PaBHOMEpHOE u CUIIBI, JAEUCTBYIOINE
PaBHOYCKOPEHHOE Ha TeJo, WIK Maccy Ha
MPSIMOJINHEWHOE OCHOBE BTOPOIO
JBUKECHHE. 3aKOHa Herotona.
PaBHOMEpHOE Hccnenosate
IBUKCHHE o 3aBHCHMOCTD
OKPY>KHOCTH. VIJIMHEHHUS] CTalbHOM
[lepssrit 3aKOH HPYKUHBI oT
HbrotoHa u unepuus. MIPUII0KEHHOMN CHUIIBL.
Macca Tena. Cuina. DKCIEPUMEHTAILHO
Enuannpt CHJIBL. HaXOJIUTh
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Bropoit 3aKOH
HprotoHa. Tpetuit
3aKOH HerotoHa.
CBoOOJHOE MajeHUe
ten. Cuima TSDKECTH.
3akoH  BCEMHPHOTO
Tarorenus. Mmynbc.
3aKkoH  COXpaHEeHUs
AMITYJTbCA.
PeaktuBHOE
JIBIXKEHUE.
Mexanuyeckas
pabora. MOIIHOCTS.
OHeprusl.
IToTenuunansHas u
KHHETHIeCKas
SHEPTHUS.
IIpeBpamieHue
OJTHOTO BHJA
MEXaHUYECKOU
SHEPTHMH B JIpYyroi.
3aKkOH  COXpaHEHUs
MOJHOU
MEXaHUYECKON
SHEPTHH.
JlabopamopHule
pabomwl
1.UccnenoBanme
PaBHOYCKOPEHHOTO
JBIDKEHUSA 0e3
HavyaJlbHOW CKOPOCTH.
2.U3mepenue
YCKOpEHUS
CBOOOJIHOTO MaJICHHUS.

PaBHOACHCTBYIONIYIO
TIBYX CHIL.
Uccnenosars
3aBUCUMOCTD CHJIBI
TPEHHUSI  CKOJBKCHHSA
oT TUIOMIA TN
CONPUKOCHOBEHHUSI Tell
U CHJIBl HOPMAaJIbHOTO
napieHus. M3mepAarhb
CUJIBI B3aUMOJICHCTBUSA
nByx Ten. Usmepsrtsb
CHITY BCEMHUPHOTO
TATOTEHUSI.
DKCIEPUMEHTAILHO
HaXOJWTb LIEHTP
TOKECTH IJIOCKOTO
Tela. IIpumensTe
3aK0H COXpaHEHUs
UMITyJIbCa JJIs pacdera
pe3yiIbTaToOB
B3aMMO/IEMCTBUS TEIl.

- ACTIONTE30BaTh
3HAHUSA O
MEXaHUYECKUX
SIBIICHUSIX B
TOBCEJIHEBHOM KU3HU
JUTsl 00€CTIeYeHUS
0e30MacHOCTH MpH
oOpateHun ¢
npubopamMu u
TEeXHUICCKUMHU
yCTpOMCTBaMH, IS
COXpaHEHUS 3/I0POBbBS
U COOJIO/ICHUS] HOPM
AKOJIOTUIECKOTO
MTOBE/ICHUS B
OKpYXalolllel cpenie;
MIPUBOUTH IPUMEPBI
MPAKTHIECKOTO
KCIIOJIb30BaHUs
(U3MYECKUX 3HAHUH O
MEXaHUYECKUX
SIBIICHUSIX U
(U3NYIECKUX 3aKOHAX;
MIPUMEPHI
KCIIOJIb30BaHUS
BO300HOBIISIEMBIX
HMCTOYHHUKOB SHEPTHH;
SKOJIOTUYECKUX
MOCJIEICTBUI
HCCTICOBAHMS
KOCMHYECKOTO
MIPOCTPAHCTB;

- pa3nuyaTh TPaHUIIBI
MIPUMEHUMOCTH
(hM3UYIECKUX 3aKOHOB,
MMOHUMATh BCEOOITHIA

26




Xapakrep
(byHIaMEHTATBEHBIX
3aKOHOB (3aKOH
COXpaHEeHHUs
MEXaHUYECKOU
SHEPTHH, 3aKOH
COXpaHEeHHUs
HUMITYJIbCa, 3aKOH
BCEMHUPHOTO
TATOTCHUS) U
OTPaHUYEHHOCTh
WCTIOTIb30BaHMUS
YaCTHBIX 3aKOHOB;

- HaXOJUTh
aJIeKBaTHYIO
MPEAJIOKEHHOHU 3aaue
(U3UYIECKYIO0 MOJICIb,
paszpemiats npoodiemMy
KaK Ha OCHOBE
HMEIOIUXCS 3HAHUUN
MO MEXaHHKE C
HCTIIONTb30BaHHEM
MaTEeMaTHYECKOTO
amnmapara, Tak u Ipu
MTOMOIIA METOJIOB
OIICHKH.

MexaHnueck OOBACHSTD TIPOIIECC 2,356
e KoJIe0aHusl. KoJIeOaHMHM MasITHHKA.
[Tepuon, JacToTa, Uccnenosats
aMILIATY 1A 3aBHCHUMOCTD MEPHO/IA
KOJIEOaHHH. KoJIeOaHMH MasiTHUKA
Pe3onanc. OT €r0 UIUHEI U
MexaHnueckue AMILUTUTYIBI
BOJIHBI B OJTHOPOJTHBIX KOJIcOaHMii.
cpenax. Jmnaa Boruucnars nnuny
2 Mexanuueckue BOJIHBL.  3BYK  Kak BOJTHBI ¥ CKOPOCTh
KoJIedaHus 1 MeXaHHJYeCKasi BOJIHA. 16 pacmpoCcTpaHeHUs
BOJIHBL. 3BYK I'pomMKOCTh M BBICOTa 3BYKOBBIX BOJIH.
TOHA 3BYKa. Hccnenosarh
Jlabopamopnas 3aKOHOMEPHOCTH
paboma KoyieObaHuii rpy3a Ha
3.UccnenoBanue MpY>KUHE.
3aBUCUMOCTHU TIE€pHOJa :‘)KCHepI/IMeHTaHBHO
M 4acToThl CBOOOJHBIX OTIPEIeIISTh TPAHMUIIBI
KonebaHuit  HUTAHOTO YaCTOTHI CJIBIITMMBIX
MasiITHHUKa oT JJIMHBI o
i 3BYKOBBIX KOJICOQHWUIA.
OnHopoHOE DKCIePUMEHTATBHO 1235
u HEOJIHOPOJTHOE W3y4aTh ABICHUS
MAarduTHOE roJe. MAarHUTHOTO
3 MarsuTtHoe roJe. B3aMMOJICHCTBHS TEIL.
JuekTpoMarHuTHoe | Muaykims 22 W3yuats sBIeHUS
noJie MarduTHOTO TTOJIS. HaMarHU4UBaHUS
MaruurtHoe mnoJse BCILIECTBA.
TOKa. MarsuTtHoe HccnenoBaTh
moJje MMOCTOSIHHBIX ZecTBIE

27




MarHuToB. JleicTBue
MarHUTHOTO TIONISI Ha
MPOBOJIHUK C TOKOM U

JIBHOKYIIYIOCS
3apSKEHHYIO
YaCTHILY. Cuna
Amnepa u  cuna
Jlopenya.
DIIEeKTPOBUTATEb.
SIBnenue
ANIEKTPOMArHUTHOM

nHaykuus.  [IpaBuio
Jlenma.OnbITE
®@apages.

DIIeKTpOMard
WTHBIE  KoJeOaHus.
Konebamenvnuiii
KOHmMYyp.
Onexmpozenepamop.
Ilepemennviti  mok.
Tpancgopmamop.
Ilepenaua
3IEKTPUUECKOU
SHEPTUHU Ha
paccTosiHue.
DJIeKTpOMarHuTHbIE
BOJTHBI u ux
cBoiictBa. [Ipunyunsi
paouocssnsu u
menesuoeHUs.
Brusnue
INEKMPOMACHUMHBIX
U3TYyYeHUull Ha Jcusbvle
Op2aHU3Mbl.

Caer -
ANEKTPOMArHUTHAS
BOJIHA. CkopocThb
ceera. llpenomnenue
ceera. [lokazarenp
MPEJIOMJICHUS.  CBETa.
CrieKTpoCKOII.
Cnexrporpad.
CrieKkTpasIbHBIN
aHanu3. Jlucnepcus
CBETa. KBanTOBBIi
xapakrtep
TIOTJIOIICHUS u
HCITyCKaHHS cBeTa
aTOMaMH. Turbt
ONITUYECKUX
CIIEKTPOB.
Jluneituateoie
CIIEKTPBHL.

JlabopamopHnule
pabomwl
4.UzyyeHue  SBICHUS
DJICKTPOMArouTHOU

AIIEKTPUIECKOTO TOKA
B IIPSIMOM IIPOBOJHUKE
Ha MarHUTHYIO
CTpETIKY.
O6HapyXuBaTh
JIEWCTBHE MarHUTHOTO
MOJIS1 HA TIPOBOJIHUK C
TokOM. OOHapYKHUBATh
MarHuTHOE
B3aMMO/ICHCTBHUE
TOKOB. M3y4arts
MPUHLIMN 1€UCTBUA
3JIEKTPOABUTATEIIS.
-MCIOJIb30BaTh 3HAHUS
00 AIIEeKTPOMAarHUTHBIX
SBJICHUSIX B
MHOBCEIHEBHOM XU3HU
TS 00eCTICYeHUS
0e30rMmacHOCTH TIpH
oOpalleHuu ¢
npubopaMu u
TEXHUYECKUMHU
YCTPOMCTBAMH, JJIsI
COXPaHEeHHUs 370POBbS
Y COOJTFOIEHUST HOPM
9KOJIOTHYECKOT0
MIOBEJICHUS B
OKpYXalolllel cpenie;
MPUBOIUTH IPUMEPHI
BIIMSAHUSA
QJICKTPOMArHUTHBIX
W3JTy4YEeHUH Ha KUBBIE
OpraHu3MBI;

- pas3jinyaTb rpaHUIlbl
IMIPUMCHHUMOCTHU
(U3NUECKUX 3aKOHOB,
[MIOHUMATh BCEOOIUI
XapakTep
(byHIaMeHTaIbHbBIX
3aKOHOB U
OTpaHNYCHHOCTDb
WCTIOJIb30BaHHUS
YaCTHBIX 3aKOHOB;

- ACTOJIb30BaTh
IIPUEMBI ITIOCTPOCHUA
(bu3NUECKUX MOJETICH,
IIOMCKa 1
(bopMyITHPOBKH
JIOKa3aTeNnbCTB
BBIJIBUHYTBIX THIIOTE3
U TEOPETHYECKHUX
BBIBOZIOB Ha OCHOBE
SMIIUPHYECKH
YCTAHOBJIEHHBIX
(hakKToB;

- HaXOJIUTb
aJIeKBaTHYIO
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WHITyKLUH.
5.HaG6mronenue

CIIJIOIIHOTO u
JIMHENYAThIX CIEKTPOB

MPEJIOKEHHON 3a/1aue
(U3AYIECKYI0 MOJeb,
paspemiate TpoOieMy

4 CtpoeHue aToma
M aTOMHOIO siipa

Kak Ha OCHOBE

HCTTYKAFHL. UMEIONINXCST  3HAaHUHU
00 3JIEKTPOMArHUTHBIX
SBJICHUSX c
WCTIOJIb30BaHHEM
MaTEMaTHYECKOTI0
anmapara, Tak W TpU
MTOMOIIH METOIOB
OLICHKHU.

Crpoenue Uzmepsats 12,56
aTOMOB. 3IIEMEHTAPHBII
[Inanerapnas monenb ANEKTPUYECKUH 3apsia.
aToma. OnbITH Hab6mronars
Pesepdopna. Cocrar JIMHEHYAThIE CIICKTPBI
aTOMHOT'O sapa. W3ITy4CHHUSL.

IIpoToH, HEWTpOH u Habmonats TpeKU
3NEKTPOH. 3aKkoH anbda-yacTuig B
OUHIITEHHA 0 kamepe Bunbcona.

MIPOTTOPITUOHATHHOCT O0cyxmaTh IpoOIEMBI

W MacChl U JHEPIHU.
Hegexm  macc u

9Hepeus ces3uU
amoMHbIX s0ep.
PamnoakTUBHOCTE.
[Tepuon
MOJTypacmaia.

Anbda-uznyueHue.
bema-usnyuenue.
l'amma-uznyyenue.
SnepHble  peakuuu.
Hcrounukn 3HEpruu
ComHna ¥ 3Be3..
SAnepHas sHEpreTHKA.
Oxonoeuueckue
npobnemvl  pabomol
AMOMHBIX
9NeKMPOCMAHYUIL.
Ho3umerpus.
Bruanue
PAOUOAKMUBHBIX
U3IYYeHUl Ha JHcusvle
opearusmul. Memoosi
uccnedosans
yacmuy.
JlabopamopHnule
pabomwl
6.U3mepenue
€CTECTBEHHOTO
pazuanuoHHoro ¢ona
JIO3UMETPOM.
7.N3yuenue nenenus
sIpa aToMa ypaHa 1o

17

BIIHSHUS
pannoaKTUBHBIX
W3IIy4eHUH Ha XKUBbIE
OpraHU3MBbl.

- UCTIOJIb30BATh
MOJTyYeHHbIE 3HAHS B
MTOBCETHEBHOW KU3HU
npu oOpaleHun ¢
mpuOopamMu u
TEXHHYECKUMHU
YCTpOCTBaMU
(caeTunk
MOHM3UPYIOIINAX
YaCTHII, IO3UMETP),
JUTS COXpaHEHUS
3II0POBBS U
COOIOICHUS HOPM
IKOJIOTHYECKOTO
MOBEJICHUS B
OKpY>Karolllel cpeje;

- COOTHOCHUTH SHEPTHIO
CBSI3U aTOMHBIX SIJIED C
Je()eKTOM MaCCHI;

- IPUBOJIUTH IIPUMEPEI
BITHSTHUS
pannoaKTUBHBIX
W3JTy4YEHUH Ha KUBBIE
OpraHu3Mbl; TOHUMATh
MPUHLINN 1€UCTBUA
JO3UMETpa u
pasiryaTh yCIOBUS
€ro UCTIOIb30BAHHUS;

- MMOHUMATh
9KOJIOTHYECKHE
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¢dororpaduu TpeKoB.
8.01eHka nepuoa
noJypacrasa
HaXOIAIINXCS B
BO3JlyX€ MPOIYKTOB
pacmaza rasa pajoHa.
9.U3yueHne TpeKoB

poOIeMBL,
BO3HUKAIOIIHE npu
HCIOJIb30BaHUH
ATOMHBIX
3JIEKTPOCTAHIINMH, u

OyTH PpELICHUs OTUX
npobiem,

5 Ctpoenne u
IBOJIIOLUSA
Bcenennoii

3apS>KEHHBIX YaCTHI] MEePCICKTUBBI

110 TOTOBBIM HCITOJIb30BaHUS

(dhotorpadusim. YIPaBJISIEMOTO
TEPMOSIACPHOTO
CHHTE3A.

['eonienTpuue Habmonare cnaiasl unu | 1,2,3,4
cKast u dororpadpuu  OONMBIIUX
TeITUOICHTPHYECKAsT miaHer  (wecth U3
cucrembl Mupa. Pu- KOTOpBIX HMCIOT

HeOECHBIX 00OBEKTOB;
3UYecKas pupoaa
Ha3bIBaTh T'pyImIbL
HEeOECHBIX TeNn
. 00BEKTOB, BXOIAIIUX B
CoaHEYHOM CHCTEMBEI. COIHEuHYIO CHCTEMY;
Hpoucxoxnenue HPUBOJUTH IPUMEPEI
CoaHEYHOM CHCTEMBEI. H3MEHEHUS BHIA
dusnveckas Ipupoaa 3Be3gqHOro  Heba B
ConmHIla ®  3BE3.. TCYCHHUE CYTOK.
Crpoenue CpaBHUBAaTh  IIJIAHETHI
Bcenenuoii. 3eMHOM TPYIIIBL;
9]30.]1}0]_[1/151 IJIAHCTBI-TUT'aAHTBI;
o aHAJIU3UPOBATh
Bcenennoii.
¢dororpadun WA
I'mmore3a Bonwimoro .
CJIan bl IIJIAHET.

B3pbIBa.

OmnmceiBath pororpadun
Manbix Ten CollHeuHOU
CHUCTEMBL. OOBSCHATD
(dusznueckue MpPOIECCHI,
MPOUCXOIAIINE B HEApax
Counnia i 3BE3;
Ha3bIBaTh MIPUYHHBI
obpa3zoBaHusl TISITEH Ha
ComnHIle; aHaIM3UPOBATH
¢dororpadun corHETHOMH
KOpOHBI U 00pa3oBaHUI
B Heil. OmwuceiBaTh Tpu
MOJIeNH
HECTaIMOHAPHOM
Bcenennoi,
MPEIOKEHHBIC
DpunMaHoM; OOBICHSITH,
B YEM  MPOSABISIETCS
HECTaIHOHAPHOCTh
Bcenennoii; 3amnmceIBaTh
3akoH Xab0ma

- yKa3bIBaTh 00LIHe
CBOMCTBA U OTJIMYUS
TUTAaHET 3EMHOM
TpyINbl U [UIAHET-
TUTAHTOB; MaJIbIX TEJ
CoHEYHOH CUCTEMBI
¥ OOJIBIIMX TUIAHET;
MOJIH30BaTHCS KApTOM
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3Be3HOrO Heba mpu
HaOJIIOAEHUSIX
3BE3IHOTO HEOa;

- pa3nuuaTh OCHOBHEIC
XapaKTePUCTUKHU 3BE3]]
(pa3mep, 1BeT,
TeMmIeparypa)
COOTHOCHTB IIBET
3BE3/IBI C €€
TEeMIIEpaTypoi;

- pa3nuyaTh TUIIOTE3bI
0 IIPOUCXOXKICHUH
ConHEYHON CUCTEMBI.

Hrorosoe
ITIOBTOPEHHE 10
Htoro 102
COI'JTACOBAHO COI'JTACOBAHO
[TpoTokon Nel 3acenanust 3amecturelnb qupekTopa rno Y BP
METOIMYECKOr0 0ObEIMHEHUS YUUTENIeH /
30.08.2021 rona

MBOVIJI Nel ot 27.08.2021 rona
/




