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Ilnanupyemble pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JInyHOCTHBIE pe3yJIbTaThI

1) BocmuTaHuEe POCCUNCKON TIpaKIAHCKOW HAECHTUYHOCTU: MAaTPUOTU3MA, YBAaXKEHHUS K
OtedecTBy, NMpOLLIOE M HACTOSAIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu; ocosHanue cBoen
STHUYECKON NPUHAJUIEKHOCTH, 3HAHUE MCTOPUH, S3bIKA, KYJIbTYphl CBOEIO Hapojaa, CBOETo Kpasl,
OCHOB KYJIBTYPHOIO Hacjeausi HapoAoB Poccuu u uenoBedyecTBa; YCBOCHHUE T'yMAHHCTUYECKUX,
JIEMOKPATUYECKUX W TPATUIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHUIICKOIO OOIIECTBA;
BOCIIMTaHME YYBCTBA OTBETCTBEHHOCTH M J0JIra nepel Ponnnon;

2) ¢opMHpOBaHUE OTBETCTBEHHOT'O OTHOIICHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH,
o0yyaroImuxcs K CaMOpa3BUTHIO M €CaMOOOpa30BAaHUIO Ha OCHOBE MOTHMBAlMM K OOy4YeHHIO U
[I0O3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOEHHIO JAIbHEWIIEH MHIUBUAYAIbHONH TPAaeKTOPHUU
o0pa3oBaHMs Ha 0a3e OPUEHTUPOBKH B MUpE Ipodeccuil U NpodecCuoHaNbHbIX MPEIIOYTEHUH, C
YUETOM YCTOWYMBBIX TII03HABaTEeNbHBIX HWHTEPECOB, a TakXKe Ha OCHOBE (hopMHpOBaHUS
YBa)KUTEJIBHOTO OTHOLIEHMSI K TPYly, Pa3BUTHUS OIbITA Y4aCTUS B COLIMAIILHO 3HAYUMOM TPYIE;

3) ¢opmupoBaHHE LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOW NMPAKTHKH, YIUTHIBAIOIIETO COLMAIbHOE, KYJIbTYPHOE,
S3bIKOBOE, TyXOBHOE€ MHOT000pa3ue COBPEMEHHOI'O MUPA;

4) ¢opmMupoBaHHE OCO3HAHHOIO, YBAKUTEJIBHOI'O U JOOPOXKEIATEeIbHOIO OTHOIIEHUS K
JIpYroMy 4eJlOBEKY, €ro MHEHHUIO, MHPOBO33PEHHIO, KYJIbTYpE, $3bIKY, BEpE, TIpakJaHCKOM
MIO3ULMH, K UCTOPUH, KyJIbTypE, PEIIUTUH, TPAIULUAM, A3bIKaM, LIEHHOCTAM HaponoB Poccuu u
HapoJI0B MHPA; TOTOBHOCTU U CIIOCOOHOCTU BECTU AMAJIOT C APYTUMH JIFOJbMHU U JOCTUTATh B HEM
B3alMMOIIOHUMAaHMs;

5) ocBOEHME COLMAIBHBIX HOPM, [TPaBUJl MIOBEAEHUS, POsiei U (JOPM COLMAIbHOMN KU3HU B
Ipymnmnax u cooOIIecTBax, BKIHOYas B3POCIbIE U COLHANIbHBIE COOOIIECTBA; YYaCTHE B IIKOJIbHOM
CaMOYNpaBJI€HUU U OOIIECTBEHHON >XHM3HU B IpeJielax BO3PACTHBIX KOMIIETEHLHUH C y4eTOM
PETrMOHANBHBIX, 3THOKYJIBTYPHBIX, COLIUAIBHBIX U S9KOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOTIO CO3HAHMS M KOMIIETEHTHOCTH B PELIEHUU MOPAIbHBIX MPOoOIeM
Ha OCHOBE JIMYHOCTHOIO BbIOOpa, (OpMHpPOBaHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MTOBE/ICHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKaM;

7) hopMupoBaHHE€ KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOLLIEHUH U COTPYTHHUYECTBE CO
CBEPCTHHKAMM, JIETbMH CTapllero M MIIAJIIEro BO3pacTa, B3pOCIBIMH B  Ipoliecce
o0pa3oBaTeNbHON, OOLIECTBEHHO IMOJIE3HOM, yueOHO-UCCIe10BaTeIbCKON, TBOPUECKON U Ipyrux
BUJIOB JI€ATEIbHOCTH;

8) dopMupoBaHUE IIEHHOCTH 37J0POBOTO M 0€30MacHOr0 00pasa KU3HHU; YCBOCHUE MPaBUII
WH/UBUYAIIbHOTO W KOJUIEKTMBHOTO O€30MacHOr0 IOBEJCHUS B YPE3BBIYAMHBIX CHTYyalUsX,
YTPOKAIOLIUX KU3HU U 370POBbIO JIIO/IEN, PAaBUJI IOBEJCHHS Ha TPAHCIIOPTE U Ha JOpOTrax;

9) dbopmupoBaHHE OCHOB HKOJOTHUECKOW KYIbTYphl, COOTBETCTBYIOIEH COBPEMEHHOMY
YPOBHIO HKOJIOTMUECKOTO MBIIUIEHUS, Pa3BUTHE OINbITa 3KOJOTUYECKHM OPHEHTHPOBAHHOMN
pedIeKCUBHO-01IEHOYHON M MPAKTUUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYallUsX;

10) oco3HaHue 3HAUYEHHS CEMbH B >KM3HHM Ye€JIOBEKa M OOIIECTBa, NPHUHITHE IIEHHOCTH
CeMeNHHOM! KU3HH, YBAXKHUTEIbHOE U 3a00TJIMBOE OTHOIIEHUE K YWIEHAM CBOEH CEMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUS YEpPEe3 OCBOEHHUE XY/I0)KECTBEHHOI'O Hacleaus
HapoaoB Poccun u Mupa, TBOPUECKOH €ATEIBHOCTH ICTETUYECKOTO XapaKTepa.

MeTtanpeameTHsblie pe3yJabTaThl

1) ymeHHe CaMOCTOSITEJIBHO OMNpEAeNsATh IeTd CBOEro OOy4YeHHus, CTaBUTh U
dbopMynupoBath ajsi ce0si HOBbIE 3a7aud B yueOe W MO3HaBaTEIbHOU NEATETbHOCTH, Pa3BUBAThH
MOTHBBI 1 THTEPECHI CBOEH MMO3HABATEIILHOM JAESATEILHOCTH;

2) yMEHHE CaMOCTOSITEIbHO IUIAHUPOBATh MYTH JOCTUXKEHHUS LieJed, B TOM YHCIE
aTbTEPHATUBHBIC, OCO3HAHHO BBHIOMPATh HamOoJee A (PEeKTUBHBIC CITOCOOBI PEIICHHs] YUeOHBIX U
MMO3HABATENBHBIX 33]1aY;



3) yMeHue COOTHOCUTBH CBOU AECWCTBUS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYLIECTBISATH
KOHTPOJIb CBOEH JeATENbHOCTH B IpOLECCE AOCTHKEHMsI pe3yibTaTa, ONPEeAENsaTh CIOCOOBI
JeWCTBUI B paMKax MPEIJIOKCHHBIX YCIOBUN U TpeOOBaHMM, KOPPEKTHUPOBATH CBOM JICHCTBHS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTyaluen;

4) yMeHHME OIICHMBATh IPABHJIBHOCTH BBIMOJHEHHUS Y4YeOHOW 3amaud, COOCTBEHHBIE
BO3MO>XHOCTH €€ PEILICHUS;

5) BiaxeHue OCHOBAaMH CAMOKOHTPOJIS, CaMOOLEHKH, NPUHATUSA pPELIEHUN U
OCYILECTBIJICHHSI OCO3HAHHOI'O BbIOOpa B yue€OHOI U I03HABATEIILHON J€SITENbHOCTH;

6) yMeHHEe OIpenessaTh IOHSATHS, CO3JaBaTh OOOOIICHUS, YCTaHABIMBATh AaHAJOTHH,
KJ1accu(UIUpPOBaTh, CaMOCTOSITEIbHO BBIOMPATh OCHOBAHHUS M KPUTEPUM JJs Kiaccu(UKaluy,
YCTaHABIMBAaTh  IIPUYMHHO-CICACTBEHHBIE  CBSI3M,  CTPOUTH  JIOTMYECKOE  CYXKJICHHUE,
YMO3aKJII0YeHUe (MHAYKTUBHOE, 1eAyKTUBHOE 1 110 aHAJIOTUN) U JeIaTh BbIBObI;

7) ymeHHE cO3/1aBaTh, MPUMEHATh W NPEOoOPa30BbIBATh 3HAKM W CHMBOJBI, MOJCIH U
CXEMBI JJIs pelIeHus] y4eOHbIX U IO3HABATENIbHBIX 3a/1a4;

8) CMBICIIOBOE UTEHHUE;

9) ymeHue OpraHM30BbIBaTH Y4eOHOE COTPYJHHYECTBO U COBMECTHYIO JESTEIbHOCTH C
YUUTENIEM U CBEPCTHUKAMU; pabOTaTh MHIAMBUAYAILHO U B TPYIIIE: HAXOAUTH OOIIee peleHue u
paspeniath KOH()IUKTHI HA OCHOBE COIJIACOBAaHUS MO3ULMHA U yyeTa UHTEpPecoB; (pOpMyJINpOBaTh,
apryMEHTUPOBAaTh U OTCTaNBaTh CBOE MHEHMUE;

10) ymeHHe OCO3HAHHO MCIIOJIb30BaTh PEYEBbIE CPEICTBA B COOTBETCTBUU C 3ajadeit
KOMMYHHUKAIIMH ISl BBIPAKEHHsSI CBOMX UYYBCTB, MBICICH M TOTPEOHOCTEH; IUIAaHMUPOBAHUS W
peryJIilMd CBOEH ACSTENbHOCTH; BJIAJCHUE YCTHOM M INHCBMEHHOM pedbl, MOHOJIOTMYECKOHN
KOHTEKCTHOM PEYblO;

11) ¢opmupoBanue M pa3BUTHE KOMIETEHTHOCTM B O0JACTH HCHOJIb30BAHUSA
MH(POPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHonoruil (mamee MKT — xommereHimn); pa3BUTHE
MOTHMBAallMM K OBJAQJACHHUIO KyJIbTYpOH aKTUBHOIO IIOJb30BAaHUS CIIOBAapsIMM M JPYTMMH
ITOMCKOBBIMU CHCTEMAaMHU;

12) ¢hopmupoBaHue U pa3BUTHE HKOJOTHYECKOTO MBILIUIEHUS, YMEHUE NMPUMEHATh €ro B
MI03HABATEIbHON, KOMMYHUKAaTUBHOM, COLIMAIbHOM MPaKTUKE U TPO(HEeCCUOHATBHOW OpUEHTAUU

IIpeamMeTHbIe pe3yabTaThl

(bopMHpOBaHUE LIETOCTHON HAYYHOW KapTHHBI MUDA;

NOHMMaHHE BO3PACTAIONIEH PONM E€CTeCTBEHHBIX HAYK M HAYYHBIX HCCIECIOBAHUN B
COBPEMEHHOM MHpE, IOCTOSHHOTO Tpollecca JBOJIOLUUM HAyYHOTO 3HAHUS, 3HAYMMOCTHU
MEXTyHAPOAHOTO HAyYHOTO COTPY/HUYECTBA;

OBJIa/ICHUE HayYHBIM MOJX0/I0M K PEIIEHHUIO pa3IMyHbIX 3a/]1a4;

OBIIQJICHUE yMEHUSAMH (QOPMYIMPOBATH THIIOTE3bl, KOHCTPYHPOBATH, MPOBOIUTH
HKCHEPUMEHTBI, OLIEHUBATh MOJyYEHHbIE PE3YJIbTAThI;

OBIIQICHUE YMEHHEM COIIOCTaBISATh JKCIIEPUMEHTATbHBIE M TEOPETHYECKUE 3HAHHS C
O0OBEKTUBHBIMH PEATHSIMHU KU3HHU;

BOCITUTAHUE OTBETCTBEHHOTO U OEPEKHOTO OTHOIICHHS K OKPYIKAIOIIEH Cpejie;

OBJIQICHUE DSKOCHUCTEMHOW TIO3HABATEIILHOW MOJENBI0O U €€ MPUMEHEHHE B LENAX
MPOTHO3a JKOJOTHYECKUX PHUCKOB JUISI 3J0POBBS JIFONIEH, O€30MacHOCTH JKWU3HHU, KadecTBa
OKpY>KaloIlen cpeabl;

OCO3HAHHE 3HAYNMOCTH KOHIIEIIIHH YCTOWYHBOTO PA3BUTHUS;

¢dopmupoBaHue ymeHuil 6e3onacHoro u 3((HEeKTUBHOrO UCMOIB30BaHUS Ja00PaTOPHOTO
00OpyIOBaHUs, TIPOBEICHHS] TOYHBIX W3MEPEHWH W aJeKBaTHOW OIIGHKH ITOJTy4eHHBIX
pe3yIbTaToB, MPEACTABICHUS HAYYHO OOOCHOBAHHBIX apT'yMEHTOB CBOUX JEUCTBHUI, OCHOBAHHBIX
Ha MEXIPEIMETHOM aHaN3e YIeOHBIX 3a/1ad.

1) dbopmupoBaHue NpeaCTaBICHUNH O 3aKOHOMEPHOW CBSI3M W TIO3HABAEMOCTH SIBICHUU
npupoasl, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHMSA, O CHUCTEMOOOpasylomield poiu (U3MKH s
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Pa3BUTHS OPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHI{; HAyYHOIO MHUPOBO33PEHHS KaK
pe3yiabTaTa U3y4yeHHs OCHOB CTPOEHUS MaTepuu U (PyHIaMEHTaIbHbBIX 3aKOHOB (PU3UKH;

2) ¢opMHpOBaHUE TEPBOHAYAIBHBIX MPEACTABICHUN O (PU3UUECKON CYITHOCTH SBICHHUN
OpUpPOJbl (MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX), BUIAX MaTepUH
(BewecTBO W MOJIE), ABMKEHUH KaK CIIOCO0E CYIIECTBOBAHUS MAaTEPHH; YCBOCHUE OCHOBHBIX MACH
MEXaHUKHU, aTOMHO-MOJIEKYJIIPHOT'O YYEHHsI O CTPOSHUH BEILECTBA, HIEMEHTOB 3JIEKTPOANHAMUKHI
Y KBaHTOBOM (DM3MKH; OBJIaZICHNUE OHATHIHBIM allllapaTOM M CUMBOJINYECKUM SI3IKOM (DH3UKH;

3) npuoOpereHHe oOmbITa NPUMEHEHUS HAy4YHBIX METOAOB IIO3HAHUs, HaOIIOAEHUS
(GU3NYEeCKUX SIBICHUH, MPOBEIEHHS OMBITOB, MPOCTHIX 3KCIEPHUMEHTAIBHBIX HCCIEI0BAHUM,
IPSIMBIX U KOCBEHHBIX U3MEPEHUH C UCIOIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX U3MEPUTEIBHBIX
puOOPOB; MOHUMaHHE HEM30EKHOCTH MOTPELTHOCTEHN JIIOOBIX H3MEPEHHI;

4) moHuMaHWE (PUINYECKHX OCHOB M NPHHIMIOB JCHCTBUA (paboThl) MalluH W
MEXaHU3MOB, CpPEICTB TMEPEABM)KCHUS M CBA3HM, OBITOBBIX HPUOOPOB, TMPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX IPOLIECCOB, BIMSHUSA HUX Ha OKPYXKAIOLIYI Cpely; OCO3HAHHE BO3MOXKHBIX
MPUYMH TEXHOTEHHBIX U SKOJIOTUYECKHUX KaTacTpod;

5) oco3HaHME HEOOXOAMMOCTU MPUMEHEHMs JOCTHKEHUH (U3MKM U TEXHOJIOTUH s
PalMOHATIBLHOTO IPUPOAOIOIB30BAHNUS;

6) OBJNaJeHHE OCHOBAMM OE30IIaCHOIO MCIIOJIb30BAaHMs €CTECTBEHHBIX U MCKYCCTBEHHBIX
AJIEKTPUYECKUX W MArHUTHBIX TIOJIEH, DJIEKTPOMATHUTHBIX M 3BYKOBBIX BOJH, €CTECTBEHHBIX H
UCKYCCTBEHHBIX HOHU3UPYIOIIMX H3Iy4eHUH BO M30€kKaHHWE HX BPEIHOrO BO3JIEHCTBHS Ha
OKPY>KAIOIIYIO CPEy U OpraHU3M YEeJIOBEKa;

7) pa3BUTHE YMEHUs IUIAHUPOBATh B IIOBCEJHEBHON JKM3HM CBOM JEHCTBUSA C
MPUMEHEHHEM TIOJIyY€HHBIX 3HAHHH 3aKOHOB MEXAHHKH, dJIEKTPOJAWHAMHKH, TEPMOJHMHAMUKA H
TEIUIOBBIX SIBJICHUH C LI€TIbI0 COEPEKEHUs 3/J0POBbS;

8) ¢dopMupoBaHHE TPEACTABICHUH O HEPANMOHAILHOM HCIOJIB30BAHUU IPHPOIHBIX
PECYPCOB U SHEPIHH, 3arps3HEHNN OKPY)KAIOLIEeH cpesibl Kak ClIeJICTBUE HECOBEPILEHCTBA MAIINH
Y MEXaHHU3MOB.

BbINyCKHUK HAYYUTCS:

e coOnrofaTh mpaBuiia OE30MACHOCTM M OXpaHbl TpyAa Npu paboTe ¢ ydyeOHBIM U
71a00paTOPHBIM 000PYI0BAaHUEM;

® TIOHUMAaThb CMBICI OCHOBHBIX (PM3MUYECKHMX TEPMUHOB: (pU3MUECKOE Teno, (pusnueckoe
SBIICHHE, (PU3NUECKasi BEININHA, CTUHHUIIB H3MEPECHUS;

® pacro3HaBaThb MPOOJEMbI, KOTOPbIE MOXKHO pEIIUTh NpU TMOMOUIM (PU3HUYECKUX
METO/IOB; aHAJIM3UPOBATh OTAEIbHBIE ITANbl MPOBEIEHUS HCCIECAOBAHUM M HWHTEPHIPETUPOBAThH
pe3yJbTaThl HaOJIIOIEHUH U OIBITOB;

® CTaBUThH OIBITHI 110 UCCIEIOBAHUIO (PU3MUECKUX SABJICHUN WIN (PU3UUECKHX CBOUCTB Tel
0€e3 UCMOJIb30BaHUs MPSIMbBIX U3MEPEHHI; IpU 3TOM (popMynupoBaTh npobdiaeMy/3agauy ydeOHOro
SKCIIEPUMEHTAa; COOMpATh YCTAHOBKY U3 IPEMJIOKEHHOTO OOOpYyIOBaHUS; MPOBOJUTH OIBIT U
(bopMyIHpOBATH BHIBOJIBI.

[Tpumedanue. [lpu mpoBeeHUU HUCCIETOBAaHHUS (U3UYCCKUX SBICHUN W3MEPUTEIbHBIC
npuOOpHl  UCMONB3YIOTCS JIUIIb KaK JaTYUKH HM3MEepeHHs (PU3MYECKHX BEIWYMH. 3aIllucH
MOKa3aHUM MPSIMBIX U3MEPEHHI B 3TOM CiIydae He TpeOyeTcs.

® TIOHUMATb POJIb HKCIIEPUMEHTA B MTOJyYeHHH HAYYHOH MH(pOpMaIuy;

® TIPOBOJMTH MpPsSIMbIe U3MEPEHUS (PU3MUECKUX BEIMYUH: BpPEMs, pacCTOsIHHE, Macca Tela,
o0beM, cuiia, TeMmepaTypa, arMoc(epHoe TaBieHHE, BIAXHOCTh BO3/yXa, HAINpsDKEHHE, CUjla
TOKa, paJvalluoHHbIN (POH (C MCMOIB30BAaHUEM J03UMETpPA); MPU STOM BBIOUPATH ONTHUMAJIbHBIN
Coco0 U3MEpPEHHsI U HCTI0JIb30BaTh MIPOCTEHIIINE METOABI OLEHKH IMOTPEIIHOCTEH H3MEPEHUH.

® [IPOBOAMTH HCCIEAOBAHHUE 3aBUCUMOCTEN (PU3NUECKHX BEJIUYUH C HCIOJIb30BAaHHEM
NpSIMBIX W3MEPEHUWI: MPH OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATH PE3yIbTAThI
MOJTyYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJIE TAOIUI] U TPapHKOB, JIEJIaTh BBIBOJBI 10
pe3yabTaTaM MCCIEJOBAHNUS;



® TPOBOAWTH KOCBEHHBIC U3MEPEHUST (U3MUECKUX BEIMYMH: MPU BHIMIOTHECHUN U3MEPEHUM
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIeAys NpPEUIOKEHHOW WHCTPYKIUHU, BBIYUCIATH
3HAQYCHHUE BEJIMYUHBI U aHAIM3UPOBATH IIOJIYYEHHBIE PE3YNIbTaThl C YYETOM 3aJaHHOW TOYHOCTH
HU3MEPEHUI;

® AQHAIM3HUPOBATh CUTyallMH IPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, y3HABaTh B HUX
MIPOSIBIICHUE M3YYCHHBIX (DU3MUECKUX SIBJICHUN WM 3aKOHOMEPHOCTEH M MPUMEHSATh UMEIOIIHECS
3HAHUA JUIS UX OOBSICHEHHUS,

® TIOHMMATbH MPUHIIMITBI ACWCTBUS MAIINH, IPHOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBHUS
nx 0e301acHOr0 UCIIOJIb30BaHuUs B IOBCEIHEBHOM KU3HH;

® UCIOJB30BaTh IPU BBHIMNOJIHEHUHM Y4E€OHBIX 3a7au HAyYHO-TIOMYJSIPHYIO JHUTEpaTypy O
(bu3NYeCKUX SIBICHUAX, CIIPAaBOYHBIE MaTepUabl, pecypchbl MHTepHeT.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

® OCO3HaBaTh IIEHHOCTb HAYYHBIX HCCIEIOBaHUM, poJib (PU3UKK B paCIIUPEHHUH
MIpe/ICTaBICHUI 00 OKpYXKAIOIeM MUPE U €€ BKJIaJ] B YIydIlIeHHEe KauyecTBa KU3HH;

® JICIIOJIB30BaTh MPHUEMBI TIOCTPOCHUS (U3UYECKUX MOJIENEH, MoucKa U (HopMyIHpOBKH
JIOKA3aTeNIbCTB BBIABUHYTBIX THIIOT€3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE SMIIMPHYECKU
YCTaHOBJICHHBIX (DAKTOB;

® CpaBHHMBATh TOYHOCTh M3MEpPCHHsS] (U3MUYSCKUX BEIUYMH 10 BEIWYMHE UX
OTHOCUTEJIbHOM MOTPEIIHOCTU ITPU NPOBEICHUN MTPSAMBIX U3MEPEHUI;

® CaMOCTOSITETIbHO MPOBOJIUTH KOCBEHHBIE W3MEPEHHUSI W HCCIEeNOBaHUSA (DU3MUECKUX
BEJIMYHH C WCIOJIb30BAHUEM PA3IMYHBIX CIIOCOO0B M3MepeHUsl (PM3MUECKUX BEIIMYUH, BBIOUPATH
CpeICTBAa HM3MEPEHHS] C YYEeTOM HEOOXOAMMON TOYHOCTHU H3MEpeHHi, OOOCHOBHIBATH BBHIOOD
croco0a M3MEpEeHHs, aJIeKBATHOTO IMOCTABJICHHOW 3ajjade, MPOBOAWUTH OLEHKY IOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB;

® BOCIpPUHUMATH HHPOPMAIUIO (U3HUYECKOTO COACPNKAHWS B HAYYHO-TIOMYJISIPHOM
JUTepaType U CpeACTBaX MaccoBOM HHGOpPMAlMK, KPUTUYECKH OIIEHMBATh MOJYyYEHHYIO
nH(pOpPMaIINIO, aHATU3UPYSI €€ COJIep KaHNe U TaHHbIe 00 NCTOYHHUKE UH(OpMALINH;

® Co03/aBaTb COOCTBEHHbIEC MMMCbMEHHBIE U YCTHBIE COOOIIEHUS O (PU3MUECKUX SBICHUSIX
Ha OCHOBE HECKOJBbKHUX MCTOYHUKOB MH(OPMAIIMU, COMPOBOXKIATh BHICTYIUIEHHUE NpE3EHTAIUEH,
YUUTBIBast 0COOEHHOCTH ayIMTOPUU CBEPCTHUKOB.

MexaHuuyecKkue siBJICHUS

BeinycKHUK Hay4uTCH:

® DAcCMO3HaBATh MEXAHUYECKHE SIBICHUS U OOBSICHATH HAa OCHOBE MMEIOUIMXCSA 3HAHHM
OCHOBHBIE€ CBOMCTBA WJIM YCJIOBMS NMPOTEKAHWS JTUX SIBJICHUI: pPAaBHOMEPHOE M HEPABHOMEPHOE
JBU)KEHUE, PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE IBUXKEHUE, OTHOCUTEIBHOCTH
MEXaHUUYECKOTO JIBUYKEHHS, CBOOOAHOE IMaJ€HUE TeJl, pABHOMEPHOE JBUKEHHE IO OKPYKHOCTH,
WHEPLMS, B3aUMOJICCTBUE TEJ, PEAKTUBHOE JBWKEHUE, NIepeaada JaBJICHUS TBEPABIMHU TEJIAMH,
KHUJKOCTAMU U Ta3aMH, aTMoc(epHoe [aBjeHHEe, IIaBaHHE TeJ, PaBHOBECHE TBEPABIX TeJ,
UMEIOIIMX 3aKpeIUIEHHYI0 OCh BpallleHHs, KoyiebaTelbHOe BM)KEHHE, PE30HAHC, BOJIHOBOE
JBUXKEHHE (3BYK);

® ONKCBHIBATh M3YYEHHBIE CBOMCTBA TEI M MEXAHUYECKUE SIBJICHUSA, HCIOJIb3YS
¢u3nyeckre BeIMYUHBI: MYyTh, MIEPEMEIICHNE, CKOPOCTh, YCKOPEHHE, Mepruo i oOpaleHus, Macca
Tejna, IUVIOTHOCTh BEIIECTBA, CHJa (CHUjla TSYKECTH, CHJIa YNPYrocTH, CHJla TPEHUs), AaBJICHUE,
UMITyJIBC TeNa, KUHETUYEeCKash OHHEeprusi, MNOTEHIMaNbHas »JSHEprus, MeXaHuueckas paboTa,
Mexanudeckas MorqHocth, KIIJ[ mpu coBepmieHun pabOThI € HCIOIB30BAaHHUEM TMPOCTOTO
MEXaHH3Ma, CUjia TPEHUs, aMIUTUTY/a, TIEPUOJl U YacTOTa KoJieOaHU, IIIMHA BOJTHBI U CKOPOCTh
€€ pacnpoCTpaHEHUs; MPU ONMUCAHUU MPABUIIBHO TPAKTOBATh (PU3NUECKHM CMBICT HCIIOJIb3yEMBIX
BEJIMYMH, UX 0003HAYEHHS M €IUHUIIBI U3MEPEHHS, HAXOIUTh (OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(bUBUYECKYIO BETUYNHY C IPYTUMHU BETUYMHAMU, BEIUUCIATH 3HAYCHUE (PU3HMUECKONU BEIMYNHBI;

® aQHAIM3UPOBATh CBOWCTBA TEJ, MEXAHWYECKUE SBIECHHS M MPOLIECCHI, HCHOJIb3YS
(du3nUuecKue 3aKOHBI: 3aKOH COXPAHEHHsI SHEPrud, 3aKOH BCEMHPHOTO TATOTCHUS, MPUHIIUII
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CYTEpIO3UIINK CUJl (HaxoxJaeHue paBHojencTBytomen cuibl), [, II u 111 3akonsr HeioToHa, 3akoH
COXpaHEHHUs UMITylibca, 3aKOoH ['yka, 3akoH llackans, 3akoH Apxumena; Nmpu 3TOM pPa3IUYATh
CIIOBECHYIO ()OPMYIUPOBKY 3aKOHA U €T0 MAaTEeMaTHIECKOE BEIPAKEHUE;

® pa3nuyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJeNeil: MaTepuanbHas
TOYKA, UHEPLIMATIbHAA CUCTEMA OTCYETA;

e pemaTh 33Ja4yu, UCIONB3YsS (PU3MUECKHE 3aKOHBI (3aKOH COXPAHEHMsI SHEPTHH, 3aKOH
BCEMUPHOI0 TAroTeHMs, npuHuun cynepno3uiuu cui, I, II u III 3akonsl HeroToHa, 3akoH
COXpaHEGHUS UMITyJIbca, 3akoH [yka, 3akoH [Ilackans, 3akoH Apxumena) U (QOPMYIIBI,
CBsI3bIBatOlME (pU3MUecKHe BEIMYUHBI (IIyTh, CKOPOCTb, YCKOpPEHHE, Macca Tela, IUIOTHOCTb
BEILIECTBA, CWUJIA, JABJIICHUE, MMIYJbC TEJId, KHHETUYECKAS] JHEPIusi, MOTECHUHAIbHAs SHEPrus,
MexaHuueckas pabora, mexaHuueckas MomHocTb, KIIJ[ mpocroro mexanmsma, cuiaa TpEeHUS
CKOJIb)KEHUSI, KOd(DPHUIIMEHT TpeHUs, aMIUTUTY/1a, IEPUOJT M YaCTOTa KOJIeOaHWH, JUTMHA BOJIHBI U
CKOPOCTb €€ paclpoCTpaHEHHs): Ha OCHOBE aHallu3a YCIIOBHUSl 3aJjaud 3aluChIBaTh KpPaTKoe
YCIIOBUE, BBIJICISITh PU3NYCCKUE BEITMUNHBI, 3aKOHBI U ()OPMYJIbI, HEOOXOIUMEIC JIJISl €€ PeIICHMUS,
MIPOBOJUTH PACUEThl U OLICHUBATh PEAIIbHOCTH MOJTYYEHHOTO 3HAaYeHUsI (PU3NUECKON BETHUNHBI.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

® UCIOJb30BATh 3HAHUS O MEXAHWYECKUX SABJICHHUSIX B IIOBCEIHEBHOM >KU3HU s
obecrnieueHurs 6e30MacHOCTH U OOpallleHuu ¢ TpUOOpaMu U TEXHUYECKUMU YCTPOICTBaMH, AJIs
COXpaHEHHU 370POBbS U COOJIIOACHUS HOPM SKOJIOTMUECKOTO TOBEACHHUS B OKPYXKAIOMICH Cpelie;
MPUBOJIUTh MPUMEPHI MPAKTUYECKOTO HCIONb30BaHUS (PU3MUECKHX 3HAHUH O MEXaHWYECKHX
SBJICHUSAX W (PU3NYCCKUX 3aKOHAX; MPHUMEPHI HCIIOJb30BAHUS BO30OHOBISIEMBIX HCTOYHHKOB
SHEPTHUH; SKOJIOTHUECKHUX MOCIEICTBUI UCCIEI0BAHUSI KOCMUYECKOTO IIPOCTPAHCTB;

® pa3nMyaTh TPAHUIBI TPUMEHUMOCTH (PH3UYCCKHX 3aKOHOB, IMOHUMATh BCCOOIIHIA
xapaktep (yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpPaHEHHUS MEXaHHYECKOW JHEPIHH, 3aKOH
COXPAaHEHUS HUMITYJbCa, 3aKOH BCEMHPHOTO TATOTEHHS) M OrPAHUYCHHOCTh HCIOIb30BAHU
YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u 1ip.);

® HAXOJWTh AaJCKBATHYIO MPEAJIOKEHHOW 3amade (U3MUYECKYI0 MOJENb, pa3periaTh
mpobieMy Kak Ha OCHOBE HMEIOIIMXCS 3HAHUH 1O MEXaHWKE C HCIOJIb30BaHHEM
MAaTeMaTUYECKOTO armapara, TaK U Mpy MOMOIIY METOJIOB OLICHKH.

TenuoBble sBJICHUSA

BohinycKHUK HAy4YUTCSH:

® DAacMo3HaBaTh TEIJIOBBIC SABICHUS U OOBICHITH Ha 0a3e UMEIOUINXCS 3HAHUI OCHOBHBIE
CBOMCTBA WU YCJOBHSI MPOTEKaHHWS JTUX sBIeHM: nupdy3us, uaMeHeHne oObema Ten Mpu
HarpeBaHuM (OXJIAXKACHUH), OOJbINAs CKMMAEMOCTh Ta30B, Majash CKUMAEMOCTh YKUIKOCTEH U
TBEPJbIX TEJN; TEIJIOBOE PABHOBECHE, MCIAPEHUE, KOHJAEHCAIMs, IUIaBJIEHUWE, KPUCTAIA3aIus,
KUIIEHUE, BIAXHOCTh BO3JlyXa, pa3JIMYHbIE CMOCOOBI Terlonepeaayn (TeTIONPOBOIHOCTD,
KOHBEKIIHSI, U3ITyUEHUE), arpPeraTHhIe COCTOSIHUSI BEIIECTBA, MOTJIOICHUE YHEPTHH MPU UCTIApEHUN
JKUJIKOCTH W BBIICJICHUE €€ MPH KOHAECHCALMH Iapa, 3aBUCHMOCTh TEMIIEPATYpPhl KUIICHUS OT
JTaBJICHUS;

® ONHUCHIBATh M3YYCHHBIE CBOMCTBA TEJ W TEIUIOBBIC SIBICHUS, MCIOJB3YysS (HU3UYECKUE
BEJIMYMHBI: KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI YHEPTHS, TEMIIEpaTypa, ylIejbHasi TEIJI0EMKOCTh
BEIIECTBa, YJAeNbHAas TEIUIOTa IUIABICHUS, yJelbHas TEIJoTa MapooOpa3oBaHUsl, yelbHAS
TEIUIOTa CrOpaHUs TOIUIMBA, KOA((HUIIMEHT MOJE3HOTO JEWCTBHS TEIJIOBOTO JBUTATENS; TMPHU
OIMMHMCAaHUU MPABUIHHO TPAKTOBATH (PM3MUECKUN CMBICI HCIIOIh3YyEeMbIX BEIHMUMH, UX 0003HAYEHUS
W eIVHUIBI U3MEPEHUsI, HaXOIUTh (POPMYIIBI, CBSA3BIBAIOIINE MAHHYIO (U3UYECKYIO BEJIMUUHY C
JIPYTUMHU BEJTMYUHAMU, BRIYUCIATH 3HAUCHUE (PU3NUIECKON BETUYHHBI;

® aHAJIM3UPOBATH CBOMCTBA TEJI, TEIJIOBBIE SIBJICHHUS M MPOLECCHI, UCIOJIb3Ysl OCHOBHBIE
MOJIO)KEHUS aTOMHO-MOJIEKYJISIPHOIO YYE€HUS O CTPOEHHUHM BEIIECTBA M 3aKOH COXPaHEHHUS
SHEPIUH;

® pasnuyaTh OCHOBHBIC TMPHU3HAKK HM3YYCHHBIX (DU3MYECKUX MOJIEICH CTPOSHUS Ta30B,
YKUAJIKOCTEN U TBEPJBIX TEI,



® TIPUBOJIUTH MPUMEPHI MPAKTHUECKOTO MCIIOIB30BaHMS (PU3NUECKUX 3HAHUN O TETIJIOBBIX
SBJICHUSAX;

e pelaTh 3aJauM, HUCIOJIb3Ys 3aKOH COXPAaHEHUS SHEPrMU B TEIUIOBBIX IIpolLeccax U
(bopMyIIbl, CBA3BIBAIONINE (PU3UUECKUE BETUYMHBI (KOJMUECTBO TEIUIOTHI, TEMIIEpaTypa, yaeIbHas
TEIUIOEMKOCTh BEILLECTBA, yJelbHas TEIUIOTa IUIABJICHUs, yJelbHas TeljoTa MmapooOpa3oBaHus,
yaelbHas TEIUIOTa CropaHus TOIUIMBA, KO3((UIMEHT TOJe3HOro JEHCTBUSA TEMJIOBOTO
JIBUraTels): Ha OCHOBE aHaJM3a YCJIOBUS 33Jayd 3alMChIBaTh KPaTKOe YCIOBUE, BBIIEIATH
¢u3nveckue BEIMYMHBI, 3aKOHBI M (OPMYNbI, HEOOXOOUMBIE IJIsl €€ pEIIeHUs, MPOBOAMTH
pacyeThl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOT'O 3HAYE€HUS (PU3NUYECKON BETHUUUHBI.

BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCH:

® JICIIOJIB30BaTh 3HAHUA O TEIUIOBBIX SIBJICHUSAX B MOBCEIHEBHON XKHU3HU JUIs 0OecIIeueHUs
0€30I1aCHOCTH IIpHU OOpallleHHH ¢ MpUOopaMM U TEXHUYECKUMHU YCTPOMCTBaMH, AJsl COXpaHEHUs
3JI0POBbSI M COOJIIOJICHHSI HOPM DKOJIOTHYECKOTO MOBEJCHUS B OKPY)KAIOLICH Cpesie; MPUBOIUTH
IPUMEPBI IKOJIOTHUECKUX MOCIEACTBUN pabOThl IBUraTeled BHYTPEHHETO CrOPaHUs, TEIUIOBBIX U
TUIPOIIICKTPOCTAHLIUM;

® pasznuuaTh TPaHULBl NPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, IMOHMMATh BCEOOILUM
xapakTep (yHAAMEHTAJIbHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXPAHEHMs SHEPIUU B TEIUIOBBIX
IpoLeccax) ¥ OrpaHUYEHHOCTh UCIOIb30BAaHUS YaCTHBIX 3aKOHOB;

® HAXOIUTh aJEKBATHYIO NPEIJIOKEHHOM 3ajade (U3MUECKyl0 MOJelb, pa3peliaTh
npobjeMy Kak Ha OCHOBE HMEIOIMXCS 3HAHUM O TEMJIOBBIX SBJICHUSX C MCIOJIb30BaHUEM
MaTEeMaTUUYECKOro anmnapara, Tak U IIPH MOMOIIU METOA0B OLICHKHU.

DJIEKTpHYeCKHEe 1 MATHUTHBIC SIBJICHHUS

BbinycKHUK HAyuMTCS:

® pacro3HaBaTh JJIEKTPOMArHUTHBIC SIBJICHUS U OOBACHATH HA OCHOBE MMEIOLINXCS
3HAHUHM OCHOBHBIE CBOMCTBA WM YCJIOBMS IPOTEKAaHUs OTUX SBICHUM: JJIEKTpU3aLUs Tell,
B3aUMO/JICIICTBUE 3apsA]0B, JJIEKTPUYECKHI TOK M €ro JedcTBUS (TEIUIOBOE, XHMHUYECKOE,
MarHuTHOE), B3aUMOJIEHICTBHE MAarHUTOB, 3JEKTPOMArHUTHAs WHAYKIMS, JeHCTBUE MAarHUTHOTO
MoJis Ha TMPOBOJHUK C TOKOM U Ha [JBIKYLIYIOCS 3apsDKEHHYIO YacTHIly, JeicTBHe
NEKTPUYECKOTO TOJISI HA 3apsDKEHHYIO YacTHILy, 3JIEKTPOMAarHUTHBIE BOJIHBI, NPSIMOJIMHEWHOE
pacnpocTpaHEHUE CBETA, OTPAKEHHUE U IIPEJIOMIIEHUE CBETA, AUCIIEPCHS CBETA.

® COCTaBIATb CXEMBI JJIEKTPUUECKHUX LENEH C IOCIENOBATEIbHBIM U NapauleIbHBIM
COEJIMHEHUEM 3JIEMEHTOB, pa3jinyasl YCIOBHbIE 00O3HAYEHHs HJIEMEHTOB 3JEKTPUYECKUX Lienei
(MCTOYHMK TOKa, KIIFOY, PE3UCTOP, PEOCTaT, JJAMIIOUKa, aMIEPMETP, BOJIBTMETP).

® JICIIOJIB30BaTh ONTHUYECKUE CXEMBI JIJIsl IOCTPOCHUS N300paKEHUH B IIIOCKOM 3epKaje U
coOuparoiei TuH3e.

® ONNCHIBATh M3YyYEHHBIE CBOWCTBA TEJI M JJIEKTPOMArHUTHBIE SBIICHUS, MCIIONb3Y
¢u3nyeckue BENUYMHBL: DJICKTPUYECKMH 3apsil, CHJIAa TOKa, ODJEKTPUYECKOe HaIpsDKEHUe,
ANEKTPUYECKOE COIMPOTUBIIEHHUE, YEIbHOE CONPOTHBIICHHE BEIIECTBAa, paboTa 3JIEKTPUUYECKOrO
MOJIsi, MOIIHOCTh TOKa, (DOKYCHOE pacCTOSIHUE U OINTHYeCKas CHJIa JIMH3BI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa; MPH ONUCAHHM BEPHO TPAKTOBATH
(bu3n4YecKUi CMBICI UCIIOIB3YEMbIX BEJIMUUH, UX 0003HAYCHHS U €JMHUILIBI U3MEPEHUS; HAXOJUTh
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUUHY C APYTUMU BETUYUHAMHU.

® AHAIN3UPOBATh CBOMCTBA TEN, JEKTPOMArHUTHBIE SIBJIEHUS U IPOLIECCHI, MCIOIb3Ys
¢u3nvecKkre 3aKOHbI: 3aKOH COXPAHEHUS IEKTPHUECKOTro 3apsjia, 3akoH OMa i yyacTKa IelH,
3aKkoH J[oyinsa-JleHna, 3aKoH MPSIMOJIMHENHOTO PacIpOCTPAHEHHSI CBETA, 3aKOH OTPAKEHHUSI CBETA,
3aKOH MpPEJOMJICHUsI CBETa; MpPU 3TOM pa3jHyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA MU €ro
MaTeMaTHYeCKOe BhIpaKEHHE.

® MPUBOJUTH TPUMEPHl MPAKTHUYECKOT'O HCHOJIb30BaHUSA (UBMYECKUX 3HAHUH O
AJIEKTPOMAarHUTHBIX SIBJICHUSX

e pemiaTth 3a/la4u, UCHOJb3ysd PU3NYECKHe 3aKOHBI (3akoH OMa Ul y4JacTKa LIeu, 3aKOH
Jxoynsa-JIeHia, 3aKkoH TPSIMOJIMHEMHOTO PaCIpOCTPAHEHHUSI CBETA, 3aKOH OTPaKEHUSI CBETA, 3aKOH
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npeioMJIeHUs cBeTa) W (opMynbl, CBS3bIBAlONIME (HU3MYECKHE BEIMYMHBI (CHJIAa TOKA,
JNIEKTPUYECKOE HANPSHKEHUE, ODICKTPHUUECKOE CONPOTHBICHUE, YIACIBHOE CONPOTHBICHUE
BEIIECTBA, pab0Ta ANEKTPHUUECKOTO IMOJISl, MOIIHOCTh TOKAa, (DOKYCHOE PACCTOSHUE M ONTHYECKas
CHWJIa JIMH3bI, CKOPOCTH JJICKTPOMAarHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETa, (hOPMYIIBI
pacuera 3JIEKTPHUUYECKOTO COIMPOTHBIICHUS MPH MOCIEI0BATEIBHOM U MApaIeIbHOM COCIMHEHUN
IIPOBOJHUKOB): Ha OCHOBE aHAIM3a YCJOBHUS 33/1a4d 3aIllMCHIBATH KPAaTKOE YCIOBUE, BBIICIATH
¢u3MuecKre BEIMYMHBI, 3aKOHBI W (OPMYJbI, HEOOXOAUMBIC U €€ PpEIICHHs, IPOBOIUTH
pacyeTsl ¥ OLIEHUBAThH PEATbHOCTD MOIYYCHHOTO 3HAUCHHS (PU3UUECKON BETMYMHEIL.

BbINYyCKHUK MOJYYHT BO3MOKHOCTH HAYYNUTHCH:

® HCHOJB30BaTh 3HAHUS OO0 DJIEKTPOMATHUTHBIX SIBICHHUSX B TOBCETHEBHOW >KU3HH IS
obecrieyeHrs: 6€30MaCHOCTH MPH OOpALICHUH C TPUOOPAMU M TEXHUUECKUMH yCTPOHCTBaMU, IS
COXpaHEHHsI 3/I0POBbSI M COOJIIOACHUS HOPM SKOJOTMYECKOTO MOBEJCHUS B OKPYKAIOIIECH cpere;
NPUBOUTH TIPUMEPHI BIHMSHUS 3JCKTPOMArHUTHBIX U3JIy4YCHUH HA )KUBBIC OPraHU3MBI;

® pa3nuyaTh TPaHULBl NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IMOHUMATh BCEOOIIMI
XapakTep (yHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXpPAHEHHs OJJICKTPUYECKOTO 3apsjma) |
OTPaHUYEHHOCTh HCIIOJIb30BAaHMSI YACTHBIX 3aKOHOB (3akoH Owma Ui ydacTKa IIenH, 3aKOH
Hxoyns-Jlenua u np.);

® JICIIOJIB30BATh MPHUEMBI TIOCTPOCHUS (U3UIECKUX MOJIENIEH, MoucKa U (HOpMYITHPOBKU
JIOKA3aTeJIbCTB BBIJBHHYTHIX TUIOTE3 M TEOPETUYECKUX BBHIBOJOB HAa OCHOBE AMIIMPUYCCKU
YCTaHOBIICHHBIX (PAKTOB;

® HAXOIUTh aJCKBATHYIO TIPEAJIOKEHHON 3amade (PHU3MUECKyI0 MOJelNb, pa3peraTh
npobieMy Kak Ha OCHOBE HMEIOIIUXCA 3HAHWKA 00 SJIEKTPOMAarHUTHBIX SBICHHUAX C
UCIIOJIb30BAHUEM MAaTEMaTHYECKOT0 arnmapara, Tak ¥ Py IOMOIIN METO/I0B OL[CHKH.

KBaHTOBBIE SIBIEHHS

BbpInyCKHUK HAy4YuTCH:

® pacrio3HaBaTh KBAHTOBBIC SIBICHUS M OOBSCHATH HAa OCHOBE HMMEIOIIMXCS 3HAHHUN
OCHOBHBIE CBOICTBAa WJIM YCJIOBHUSI TPOTEKAHUS ITUX SBIICHH: €CTECTBEHHAs W MCKYCCTBEHHAs
pPaaoaKTHBHOCTb, O-, - M Y-M3JIy4eHHUs, BOSHUKHOBEHHUE JIMHEHYATOrO CIEKTpa H3IIy4CHUS
aToma,

® ONHCHIBaTh H3YYCHHBIC KBAHTOBBIC SIBJICHUS, WCHONB3YS (PHU3MYECKHE BEINYHHBI:
MaccoBOE YHCIIO, 3apsAA0BOE YHCIO, MEPHOA TONypacnaaa, dHeprus (JOTOHOB; NMPU ONKCAHUU
NPaBUWILHO TPAKTOBaTh (DU3WYECKUI CMBICI HCIOJB3YEMBIX BEJIMYMH, MX OOO3HAYCHHS |
eIUHHIBI M3MEPEHUS; HaXOJUTh (POPMYJIBI, CBS3BIBAIOIINE IaHHYI (PU3MUYECKYIO BEIUYHHY C
JIPYTHMMH BEJTMYMHAMHE, BEIYUCIIATH 3HAYCHNE (PU3NYIECKON BETUUNHBI;

® aHAIM3UPOBATH KBAHTOBBIC SIBJICHUS, HCIOJIB3Yys (PU3NYECKHe 3aKOHBI M TOCTYJAThI:
3aKOH COXPaHEHUS DHEPrHH, 3aKOH COXPAHEHHUS ODJIEKTPHUECKOTO 3apsaa, 3aKOH COXPaHEHUS
MaccoBOTO YHCJa, 3aKOHOMEPHOCTH H3JIy4eHHUS W TOTJIOMIEHUS CBETa aTOMOM, MpPH 3TOM
pa3IuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €r0 MaTeMaTH4YeCKOe BBIPAKECHUE,

® pasnMyYaTh OCHOBHBIC IPH3HAKHM IUTAHETAPHOW MOJEIH aToMa, HYKIOHHOW MOJeNn
aTOMHOTO 51/1pa;

® MPHUBOAUTH MPUMEPHI TPOSBICHUS B MPHPOJAC W TMPAKTHYECKOTO HCIIOJIb30BAHHMS
PaIMOAaKTUBHOCTH, SIIEPHBIX M TEPMOSICPHBIX PEAKINH, CIIEKTPAIHHOTO aHaIH3a.

BbINyCKHUK MOJTYYHT BO3MOKHOCTH HAYYNTHCH:

® JICIIOJIG30BaTh IIOJIyUYECHHBIC 3HAHHWS B ITOBCEIHEBHOW JKM3HHM TpH OOpalIeHWH C
npudopaMH U TEXHHYECKUMHU YCTPONMCTBAMH (CUETUYMK MOHU3UPYIOUIMX YACTHII, JTO3UMETP), VIS
COXpPaHEHHMS 3/I0POBbsI U COOIIOCHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpefe;

® COOTHOCHTH DHEPTHIO CBSI3U aTOMHBIX SIZEp C JePEKTOM MACCHI;

® MPHUBOJAUTH MPHUMEPhI BIHMSHUS PAJUOAKTUBHBIX H3IYYCHUH Ha JKMBBIC OpPraHU3MBI;
MOHUMATH MPHUHIIKIT ACHCTBHUS TO3MMETPa U Pa3IuyaTh YCIOBHS €ro UCIIOIb30BAHUS,

® [IOHMMATh JKOJIOTHYECKHE MPOOJIEMbI, BOSHUKAIOIIUE NPU HCIOIB30BAHUU aTOMHBIX
ANIEKTPOCTAHIIU, U MyTH PEIICHHUS ITUX MPOOJIEM, MEPCHEKTUBBI UCIIOJIIL30BAHUS YIIPABIISIEMOTO
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TEPMOSIIEPHOTO CHHTE3A.

DJ1eMeHTbI ACTPOHOMMHU

BbINyCKHUK HAYYUTCSI:

e yKa3plBaTh Ha3BaHHs IUIaHET COJHEYHOM CHUCTEMBI, Pa3jiMyaTh OCHOBHBIC MPU3HAKH
CYTOYHOT'O BpaICHHUs 3Be31HOTO HeOa, nBuxeHus JIynbl, CONHIIA ¥ IJIAHET OTHOCUTEIHHO 3BE3/T;

® IIOHMMATh PA3IMYUS MEXKAY TIEIHMOLCHTPHUYCCKON M TEONCHTPUYCCKOW CHCTEeMaMHU
MUpa,

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

e YyKa3bplBaTh OOINME CBOMCTBA W OTJIMYMSA IUIAHET 3€MHOW TPYIIIBI M IJIAHET-TUTaHTOB;
MasblX Tel COJHEYHOM CHUCTEMBI M OOJIBIIMX IJIAHET; MOJIb30BaThCs KapTOH 3BE3THOr0O Heba MpH
HAOIIONEHUSIX 3BE3IHOIO HeDa;

® pa3iMyYaTh OCHOBHBIC XapaKTEPUCTHKH 3Be3] (pa3Mep, LBET, TEMIIEpaTypa) COOTHOCHTh
IIBET 3BE3JIbI C €€ TEMIIePaTypOii;

L] paszanI) TUIIOTE3bI O HpOI/ICXO)KI[eHI/II/I COHHeqHOﬁ CUCTCMBI.
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Conep:xkanue y4eOHOI0 npeamera

@u3uka U pudnvyecKue MeToAbl U3yUYeHHSs MPUPOIbI

®uznka — Hayka o npupoje. Pusnueckue Tena u sBieHus. Habmronenue u onmcanue
(buzmveckux sBIeHuN. OU3NUECKHUI SKCIIEPUMEHT.

MopnenupoBanue SBICHUM U 00BEKTOB mpupoabl. Dusnueckue BeIUUYMHBI U HUX
n3MepeHue. TOUHOCTb U MOTPEIIHOCTh U3MEPEHUI. MexayHapoaHasi CHCTEMa €IMHHII.

®dusnueckue 3aKOHBI M 3akOHOMepHOcTH. PDusuka u TexHuMKa. HaydHbli Merox
no3HaHus. Poib ¢pusnku B GopMUpOBaHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH.

Mexanu4yeckue siBJICHHSA

Mexanuueckoe JBW)KeHHE. MaTepuanpHas TOYKa KaK MOJENb (PU3MYECKOro Tena.
OTHOCHTENBHOCT MEXaHMYEeCKOro nBrmkeHus. Cucrema otcuera. Du3nUecKHe BEIUYHHBI,
HEOOXOJMMBIC Il ONMCAHMS JIBUKCHUS W B3aUMOCBS3b MEXIYy HUMHU (IIyTh, NEpeMeIIeHuE,
CKOpOCTb, YCKOpDEHHE, BpeMsl IBI)KEHUs). PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSAMOJIMHEHHOE
JNBUKEHHE. PaBHOMepHOE ABMXKEHME MO OKpYxKHOCTH. IlepBbiil 3akoH HbproTOoHa M mMHepuus.
Macca tena. IlnorHocts BemiectBa. Cuna. Enunuiel cunbel. Bropoi 3akon HwroTona. Tpetwuit
3akoH Hprotona. CBoboaHoe naaenue ten. Cuna TspkecTU. 3aKOH BCeMUpPHOro TsaroreHus. Cua
ynpyroctd. 3akoH ['yka. Bec Tena. HeBecomocTs. CBs3b MEXIY CHIION TSIKECTH M Maccou Tena.
Juunamometp. PaBnoxelictByromas cuia. Cuna Tpenus. Tpenue ckoiabxkeHus. TpeHue MmoKosi.
Tpenue B ipupoie U TEXHUKE.

Wmnynec. 3akoH coxpaHeHuss uMIy/lbca. PeakTuBHOe [BH)KeHHE. MexaHuueckas
pabota. MomHocts. DHeprus. [loTeHunanbHas 1 KMHeTHUecKas sHeprus. [IpeBpaieHue oaHOro
BUJIa MEXaHUYECKOW SHEPTUH B Ipyroi. 3aKOH COXpaHEHHUs MOJIHOM MEXaHUUECKON SHEPTUH.

ITpocTeie MexaHU3MBL. Y CIIOBUS PaBHOBECHS TBEPAOIO TEJA, UMEIOUIETO 3aKPEIUICHHYIO
och ABvkeHus1. MomeHT cwibl. LleHTp Tskectu Tena. Periaar. PaBHoBecue cuit Ha peryare. Peryaru
B TexHHKe, ObITy W mnpupone. IlonBukHbIE M HENOJABM)KHbIE OJOKH. PaBeHCTBO paboT mpu
WCIOJIb30BAHUU TPOCTBIX MeXaHU3MOB («30J0TO€ TMpaBUiIO MeXaHuku»). KoapdunueHt
IIOJIE3HOTO JCHCTBUSA MEXaHU3Ma.

JaBnenue tBepAbix Ted. EnuHunel uzMepenust aapieHus. CrocoObl H3MEHEHUS
nasieHusd. JlaBnenue xunkocred U razos 3akoH [lackans. /laBieHue )KUAKOCTH Ha THO U CTEHKH
cocyna. CooOmaromuecs cocynbl. Bec Bosmyxa. AtmocdepHoe naBinenue. H3mepenue
atMocdepHoro aasineHus. OnbiT Toppuuemiu. bapomerp-anepous. ATmocdepHoe AaBlIeHHE Ha
pa3IMyYHBbIX BbICOTax. ['mapaBianueckue MexaHU3Mbl (Iipecc, Hacoc). JlaBlieHue KUAKOCTH U Ta3a
Ha MOrpYKEHHOE B HUX Teslo. ApxumenoBa cuia. [InaBanue ten u cynos BoznyxomiaBanue.

Mexanunueckue koneOanus. Ilepuon, dactota, amruuTynga kojeOaHuil. Pe3onanc.
MexaHnueckrue BOJIHBI B OJHOPOJHBIX cpeaax. J[nuHa BONHBI. 3BYK Kak MeXaHUYecKas BOJIHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

TenJioBbie ABJICHUA

Crpoenue BemecTBa. ATOMBI U MOJIEKYJbl. TeIuIoBOe NIBH)KEHHE aTOMOB M MOJIEKYJ.
Huddysus B razax, ’KUIKOCTAX U TBepAbIX Tenax.bpoyHoBckoe aBmkenue. BzaumoneiicTBue
(mpuTsKEHHE M OTTAJIKMBaHHE) MOJIEKYJd. ArperaTHble COCTOSHUS BellecTBa. Paziuune B
CTPOEHHMH TBEPABIX TEJ, KUAKOCTEN U ra30B.

Tennosoe paBHOBecue. TemmepaTypa. CBA3b TEMIEPATYPBI CO CKOPOCTBIO XaOTHYECKOTO
JBWDKEHUS dacTull. BHyTpeHHss sHeprus. PaGora m Teruionepenada Kak CrocoObl M3MEHEHHS
BHYTpeHHEH »5Hepruum Ttena. TemnonpoBonHocTs. KonBekmusa. Msnyuenuwe. IIpumepst
TEIUIONEPENaul B TNPUpPOJEe M TeXHHKe. KonMuecTBO TEIUIOTHL. YenbHas TEIIOEMKOCTb.
VYaenpHas TEIIOTa CropaHusl TOIUIMBA. 3AaKOH COXPAHEHHs M IPEBPALICHHUS DJHEPTrUU B
MEXaHMUYECKUX U TEIIOBBIX Ipoueccax. [lnaBieHne u oTBepAeBaHHE KPUCTAIIIMYECKUX TEIl.
VYaenpHas Ttermnora IuiaBiaeHus. HMcemapenne u  koHueHcauwms. [lormomenue 5sHeprum Ipu
UCIIAPEHUH KHUJAKOCTM M BBIJEIECHHE €€ NpU KOoHAeHcauuu napa. Kunenue. 3aBUCHMOCTH
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TEeMIIepaTypbl KUIEHHUS OT JaBJCHHUSA. YIelbHas TEIUIOTa MapooOpa3oBaHUS M KOHJCHCALUU.
Brnaxnocte Bo3nyxa. PabGora rasa npu pacmmpenuu. IIpeoOpa3oBaHusi 3HEpPruu B TEIUIOBBIX
MamuHax (mapoBasi TypOWHa, JBUTATENIb BHYTPEHHETO CTOpPaHMs, PEaKTUBHBIN aurarens). KI1/
TEIUIOBOW MalIMHBI. DKOJOTHUYECKUE POOIJIEMBbl UCTIOIb30BaHUS TEIUIOBBIX MAIIMH.

JIEKTPOMArHUTHBIE SIBJICHUS

Onextpuzanus (usnyecknx Ted. BzaummoneiicTBue 3apshkeHHbIX Ted. JlBa pona
NMEKTPUYECKUX 3apsA0B. J[eNMMOCTh 3JEKTPHUYECKOrO 3apsfa. DJIEMEHTAPHBIA 3JIEKTPUYECKHUN
3apsj. 3aKOH COXpPAHEHUsI AJIEKTpuUecKoro 3apsiaa. [IpoBoaHNKY, TOTYIIPOBOIHUKN U U30JATOPHI
JIEKTPUUECTBA. DIIEKTPOCKOI. DJIEKTPHUUECKOe Iojle Kak 0coObli BuA MaTtepuu. HanpspkeHHOCTh
JJIEKTPUYECKOTO MOJA. JIeHCcTBHE  DJIEKTPUYECKOrO IO HA  DJIEKTPUYECKUE  3apsibl.
Kongencarop. DHeprus 3JIeKTpUYECKOro MoJisi KOHAEHCATOPa.

OnexTpuueckuid TOK. VICTOUHMKM 3JEKTPUUYECKOTO TOKa. JJEKTpUYECKas LEeNb U €e
cocraBHble yacTH. HampaBneHue m OeicTBUs dI€KTpUYecKoro Toka. Hocurenm anekTpudeckux
3apsanoB B Metaiuiax. Cuiia Toka. DIIEKTPUUECKOE HAMPSIKEHHUE. DJIEKTPUUYECKOE COMPOTHBICHUE
IIPOBOAHUKOB. ENMHUIIBI COTPOTUBIICHUS.

3aBUCHUMOCTb CHUJIBI TOKAa OT HampsbkeHus. 3akoH Oma Juisl yyacTKa Lenu. Y AelbHOe
conporusienue. Peocratel. IlocnenoBaTenbHOe coenuHeHue NPOBOAHMKOB. I[lapamiensHoe
COCIMHEHME IPOBOAHUKOB.

PaboTa sneKkTpuueckoro mnosisg Mmo MepeMeIleHUI0 3JIEKTPUYECKUX 3apsaoB. MOILIHOCTb
ANEKTpUYECKOro TOKa. HarpeBaHue mHpOBOAHMKOB 3JIEKTPUUECKUM TOKOM. 3akoH Jhxoyns -
JleHua. DneKTpuyecKre HarpeBaTesbHbIe U OCBETUTEIbHbIE TPHOOphl. KopoTkoe 3amMbIKkaHHe.

MaruutHoe nosie. UHayKIuss MarHUTHOTO 1osist. MarautHoe nose Toka. OnsIT Opcerena.
MarauTtHoe 1oJie MOCTOSHHBIX MarHuToB. MaruutHoe nose 3emiid. DJIeKTpoMarHuT. Marautnoe
II0JIE KATYWIKA C TOKOM. [IprMeHeHue »31eKTpOMAarHuToB. J[eMCTBME MArHUTHOIO MOJA Ha
IIPOBOJAHMK C TOKOM M ABWXKYIIYIOCA 3apspkeHHyro yactuny. Cuna Amnepa u cuina Jlopenna.
DnexTpoABUraresb. SBjaeHue aneKTpoMarainTHoM nHAyKuu. Onbitel Qapajes.

OnexkrpoMarHutHele  KonebaHus. KoneGarenbHbli  KOHTYp.  DJEKTpOreHepartop.
[lepemennniii Tok. Tpanchopmarop. Ilepemaua saeKTpUUECKON HHEPrUM Ha PACCTOSHUE.
ONEeKTpOMarHuTHBIE BOJIHBI U UX CBoOWcTBa. IIpuHIMIBI paguocBssu U TeneBuicHUs. BinsHue
AJEKTPOMArHUTHBIX U3yYEHHH Ha KUBbIE OPTraHU3MBI.

CBer — onextpomarutHas BosiHAa. CkopocTh cBera. lMcrounukm cBera. 3akoH
MPSIMOJIMHEIHOTO paclpoCTpaHEHHE CBETAa. 3aKOH OTpakeHus cBera. Ilnockoe 3epkano. 3akoH
npenaomieHus ceera. JInnH3bl. DOKyCHOE pacCTOsSHUE M ONTHYecKas cuiia JUH3blL. V300pakeHue
npenMera B 3epkaie u jauH3e. Ontudeckue npuOopsl. ['1a3 kak ontudeckas cucrema. Jucnepcus
cera. IHTepdepeHuus u nuppaxums cBeta.

KBanToBbIe fIBJICHUSA

Crpoenue aromoB. IlnmanerapHas mozaenp atoma. KBaHTOBBIM XapakTep IMOIJIOMICHUS H
HCITyCKaHMs CBETa aTOMaMu. JIMHeW4YaThIe CIIEKTPBI.

OmneiTe Pezepdopaa.

CocraB artoMHoro szapa. IIpoToH, HEHTpPOH U DJJIEKTPOH. 3aKOH OHNHIITEHHA O
MPOIMOPLIMOHAIIBHOCTH Macchl U 3Hepruu. Jledexkt macc W 3HEprust CBA3M ATOMHBIX SZEp.
PagnoaktuBHocTh. Ilepuox mnonypacmaga. Anbda-uznyuenue. bera- wusnmyuenme. [‘amma-
n3nydenue. Snepueie peakiuu. VMcrounwku sHeprun ConHIA W 3BE3[. SepHas >HEPreTuka.
Okonorndyeckue mpodiaemMbl pabOThl  aTOMHBIX 3JekTpocTaHimid. Jlozumerpus. BrusHue
PaINOAKTUBHBIX U31yYEHUN HA KUBbIE OPTaHU3MBI.

Crtpoenue u 3BoJronust Beesrennoii

['eoueHTpuyeckas W TeNHOLIEHTpUYECKass cucTeMbl Mupa. PDusnyeckas mnpupoaa
HeOecHbix Tenm ComHeuHo#l cucteMmbl. [Ipoucxoxknenne CoyHeUuHOW cucTeMbl. Duznueckas
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npupona Connua u 3Be3n. Ctpoenue Beenennoi. OBomonust Beenennoil. ['mnoreza bosbmoro
B3pBbIBA.

IIpumepHbIe TeMBbI J1A00PATOPHBIX U MPAKTHYECKUX PadoT

JlaGopaTtopHble pabOThl (HE3aBUCUMO OT TEMAaTHYECKOH MNPUHAMICKHOCTH) AETATCS
CJIE1YIOLUE TUIIBI:

1. IlpoBenenue mpsiIMbIX U3MEPEHUH (PU3HMUECKUX BEINYHH

2. Pacuer mo mnoOJgydYEeHHBIM pE3yJIbTaTaM MPAMBIX H3MEPEHUH 3aBUCUMOIO OT HHX

napaMerpa (KOCBEHHbIE U3MEPEHUS).

3. HaOmionenue sBIIEHMH M TOCTAaHOBKA OMNBITOB (Ha KAayeCTBEHHOM YpPOBHE) IIO

oOHapyKeHHIO (PaKTOPOB, BIUSIONINX HA IPOTEKAHUE TaHHBIX SIBJICHUU.

4. MHccnemoBaHue 3aBUCHMOCTH OJHOM (DU3MYECKOM BEIMYHMHBI OT JIPYroM ¢

NPE/ICTaBICHUEM PEe3yJIbTaTOB B BUIE TpadyKa UK TaOIHUIIBI.

5. TlpoBepka 3ajaHHBIX MPEANOJIOKEHUN (TpsMble U3MEpeHHs] (HU3HUECKUX BEIUYHUH U

CPaBHEHME 3aJIaHHBIX COOTHOLIEHUHM MEXAY HUMM).

6. 3HAaKOMCTBO C TEXHUYECKUMHU YCTPONCTBAMHU U UX KOHCTPYHPOBAHUE.

JIrobass pabouyass mporpaMma JOJDKHA IIpelyCMaTpHUBaTh BBIIOJIHEHUE JIa0OpaTOPHBIX
paboT Bcex yKa3aHHBIX THIOB. BbIOOp TeMaTWku W uucia paboT KaXKAOTO TUIA 3aBUCHT OT
ocobeHHocTel paboueit mporpammsl 1 Y MK.

IIpoBenenne npsaMbIX H3MepeHUii pU3NUECKUX BeJIHYUH
. I3Mepenue pazmepoB Tedl.

. I3mepenue pasmMepoB MaJlbIX TEIl.

. I3Mepenue mMacchl Tena.

. Usmepenue oobema Tena.

. I3mepenue cuibl.

. Ismepenue BpemeHu mpoiiecca, epuoia KojieoaHui.
. U3Mepenue teMmeparypsl.

. Usmepenue naBineHus Bo3ayxa B OaJIJIOHE MOJ1 HOPIITHEM.
. I3MepeHnue cuiipl TOKa U €ro peryJnpoBaHHuE.

10. MI3mepeHne HanpsHKEHUsL.

11. M3mepenune yrioB najgeHus U MPeIOMIICHUS.

12. VI3amepenune (HpoKyCHOTO pacCTOSTHUS JINH3BI.

13. U3MepeHune paauoakTUBHOTO (oHa.

O 01N DN B W~

Pacyer mo mosiy4eHHBIM pe3yabTaTaM HNPSAMBIX H3MEPEHMH 3aBHCHMOI0 OT HHX
napamMerpa (KOCBeHHbIe M3MepeHus)

1. U3mepeHune mioTHOCTH BElIeCTBa TBEPAOIO TeNa.

2. Onpenenenue KodGHUIMEHTA TPEHUS CKOJIbKEHUS.

3. Onpenenenue KeCTKOCTU IPY>KUHBI.

4. OnpezneneHue BBITATKUBAIOMIEH CHUJIbI, EUCTBYIOIIEH HA MOTPYKEHHOE B KUIAKOCTH

TEJO.

5. OnpeneneHne MOMEHTA CUJIBI.

6. 3mepeHne ckopoCcTH paBHOMEPHOTO JIBUKEHHUSL.

7. I3mepenue cpeaHel CKOPOCTH IBUKEHUS.

8. 3MepeHne ycKopeHus: paBHOYCKOPEHHOI'O JIBUYKEHUS.

9. Onpenenenrie paboThl ¥ MOIITHOCTH.

10. Onpenenenue 4acToThl KojaeOaHUH rpy3a Ha IPY>KUHE U HUTH.

11. Onpenenenre OTHOCUTEIBLHON BIAKHOCTH.

12. Onpenenenne KOJINYECTBA TEMIOTHI.

13. Onpenenenne yneabHON TEMIOEMKOCTH.

14. VI3amepeHue paboThl M MOIITHOCTH YJIEKTPHUECKOT0 TOKA.
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15. I3mepeHune conpoTUBIEHUS.
16. Onpenenenre ONTUYECKONW CHIIBI JTUH3BI.

Ha6uiionenne siBjieHMii M NOCTAHOBKA ONBITOB (HA KAa4YeCTBEHHOM YPOBHe) II0
00HapYKeHUI0 (PAKTOPOB, BIMSIOIIMX HA MPOTEKAHUE TAHHBIX SIBJEHUM

1. HabGmonenune 3aBUCHMMOCTH TepHOAa KoieOaHW Tpy3a HAa HHUTH OT JUIMHBI U

HE3aBUCUMOCTHU OT MacChl.

2. HaOmroneHue 3aBHCHMOCTH TEpHOAa KOJeOaHUI rpy3a Ha MPYXKHUHE OT MacChl U

KECTKOCTH.

3. HaGmroieHre 3aBUCMMOCTH JIaBJICHUS Ta3a OT 00beMa M TEMIIEPaTyphl.

4. HabGmroneHue 3aBUCUMOCTH TEMIIEPATYPhl OCTHIBAIOLIEH BOABI OT BPEMEHH.

5. VccnenoBaHue sIBIEHUS B3aUMOJICHCTBUS KAaTYIIKH C TOKOM M MarHuTa.

6. VccnenoBaHue sIBIEHUS 3JEKTPOMATHUTHOM HHAYKIUH.

7. HabGnronenue siBJIeHUS OTPAKEHUSI U TIPEJIOMIICHUSI CBETA.

8. HabmoneHue siBiIeHUs AUCHIEPCUML.

9. OOHapyeHHE 3aBUCUMOCTH COIPOTUBIIEHHUS IPOBOJHUKA OT €ro IMapamMeTpoB H

BEIIIECTBA.

10. UccrnenoBanue 3aBUCHMOCTH Beca Tella B )KUAKOCTH OT 00beMa MOrpy>KEHHOW YacTH.

Hccaenopanue 3aBUCHMOCTH OJAHOM (PHM3MYECKONl BEJHWYMHBI OT JpPYyrom ¢
NpeacTaBJeHHEM Pe3yJIbTaTOB B BHe rpauMKa UiId TadIuIbl.

1. UccrenoBanne 3aBUCUMOCTH MAcChl OT 00beMa.

2. HUccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBHMKEHHM 0e3

Ha4yaJbHOW CKOPOCTH.

3. UccnenoBaHnue 3aBUCHMOCTH CKOPOCTH OT BPEMEHU M IIyTU IPU PaBHOYCKOPECHHOM

JBUXCHUU.

4. NccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CUJIBI JABJICHUS.

5. UccnenoBanue 3aBUCUMOCTH ie(pOopMaliiy PY>KUHBI OT CHUJIBL.

6. MccaenoBaHue 3aBUCMMOCTH Nepro/ia KojieOaHuil rpy3a Ha HUTH OT JAJIUHBI.

7. UccnenoBanue 3aBUCHMOCTH Mepuojia KojaeOaHU rpy3a Ha NPY>KUHE OT JKECTKOCTH U

MAacCBhl.

8. MccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€pe3 IMPOBOJHUK OT HATIPSKEHHUSL.

9. UccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 JIAMIIOUKY OT HAIIPSKEHHUS.

10. MiccnenoBanne 3aBUCHMOCTH yTJiia MPEIOMIIEHHS OT yIJia NaJeHHUs.

17. NccnenoBanue 3aBUCMMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00beMa MOTrpyKEeHHOM yacTu

OT IUIOTHOCTH JKHJKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH M MacChl Teja.

18. HccrnenoBaHue 3aBUCMMOCTH CHJIBI TPEHMsS OT XapakTepa IIOBEPXHOCTH, €€

HE3aBUCUMOCTH OT IIJIOIIA/IH.

IIpoBepka 3ajaHHBIX NPEANOJI0KeHUH (MpsAMbIe H3MepeHus GU3NYECKUX BEeJHMYHH U
CPaBHEHHUE 32JaHHBIX COOTHOLIEHUI Mexay HuMH). [IpoBepka runores

1. ITpoBepka runoTe3sl O IMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA )KUKOCTH B TPYOKE OT

TEMIIEpaTypBhl.

2. IIpoBepka runoTes3sl O MPSMON MPONOPLHOHAIBHOCTH CKOPOCTH NMPU PaBHOYCKOPEHHOM

JBUKCHHUH MTPONJACHHOMY ITyTH.

3. IlpoBepka rumoTessl: MpU IMOCIEAOBATEIBHO BKIIOYEHHBIX JIAMIIOYKM M IPOBOJHUKA

WIM IBYX IPOBOJHUKOB HAIPSKEHUS CKIIQJbIBATh HENb3S (MOXKHO).

4. IIpoBepka mpaBuiIa CI0XKEHUS TOKOB Ha JIBYX NTapaJlJIeNIbHO BKIIOYEHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKUMH YCTPOHCTBAMHU U UX KOHCTPYMPOBaHHE
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. KoncrpynpoBanue HaKJIOHHOM MJIOCKOCTH € 3a1aHHbIM 3Hauenuem KII/I.
. KonctpynpoBanue apeomerpa 1 UCIIBITAHUE €TI0 PAOOTHI.

. COopka 37eKTpOMarHiTa u UCHbITAaHUE €ro JCHCTBUS.

. I3y4ueHune aJ1eKTpu4ecKoro IBUraTelisi HOCTOSSHHOTO TOKa (Ha MOJEIN).
. KonctpymnpoBanue 3nextpoaBuraress.

. KoncTpynpoBanue mojenu teneckorna.

. KonctpynpoBanue Moaenu J01k4 ¢ 3aJaHHON TPY30I10AbEMHOCTHIO.

. Onenka cBoero 3peHus U NoA00p OYKOB.

10. KoncTpyrpoBaHue nNpocTerIiero reeparopa.

11. 3ydenue cBOCTB M300paskeHUs B TMH3AX

O 0N L AWK —

. COopKa 3JeKTPUUECKO [eTH U U3MEPEHHUE CHITBI TOKA B €€ Pa3InYHBIX Y4acTKaXx.
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TeMmaTH4ueckoe INIAHUPOBAHHEC C YKAa3aHHEM KOJHYIECCTBA YaCOB, OTBOJIMMbIX

Ha 0CBOEHME KaK10M TeMbI

Ner.m HasBanue pa3zenos \rem KonnuecTBo yacoB KaxkJ10ro pasena
\ TembI
7 kaacc 8 kimace 9 kJaacce
1. ®dusnka U GU3NIECKUE METOIBI U3YYCHHS TIPUPOIBI 4
2. MexaHnuecKue SBICHUS 59 95
3. TenoBbIe SIBICHHUS 5 23
4, DJIEKTPOMArHUTHBIC SIBJICHUS 45 23
5. KBanToBbIC siBIEHUS 18
6. Crtpoenue u 3BomIoNUs BeeneHnon 6
Hroro 68 68 102
7 kaacce
Nem\nm Coaep:xanue yue0HOro MaTepHaJia KoJsn4yecTBo yacoB
[ du3uka u pusnvYecKue MeTOIbl U3yUYeHUsI MPHUPObI 4
®uznka — Hayka o mpupoje. Ouzndeckue Tela U SBICHUS.
HabGmronenne wu omnucanwe Qu3nueckux sBieHUd. DPU3NUECKUI
AKCIIEPUMEHT. TOYHOCTh M MOTPEHIHOCTh H3MepeHuil. Pusuka u
1-4 | TEXHHKa.
®ponTanpHas 1abopaTopHas padora:
1. Omnpenenenue T1eHBI JEJNEHUS U3MEPUTEITHLHOTO Mpudopa.
N3mepenue pazmMepoB Tem
1 TenJioBble sIBJICHUSA 5
1 IlepBoHayaJbHBIE CBEIEHNUSI 0 CTPOEHUH BENIeCTBA 5
CtpoeHnue BemiecTBa. ATOMBI U MOJIEKYNbl. MoIeTUpOBaHUE SBJICHHIA
1 00BEKTOB MPUPOIBIL.
TemnoBoe nBmwxeHue aromMoB W Monekyn Juddysus B raszax,
KHUJKOCTIX W TBEPABIX  TelaX. bpPOyHOBCKOE  JIBIKEHUE.
BiaumopeiicTBue (MpUTsKEHNE U OTTAIKHUBAHUE) MOJIEKYIT.
5.9 | ArperaTtHble COCTOSHMs BelleCTBA. Pasznnume B CTPOEHMM TBEPJBIX
TeJ, KUJKOCTEH U Ta30B.
®poHTanpHas JabopaTopHas padbora:
2. U3mepenue pa3MepoB MallbIX TeI
KonTponbhas pabora:
1. KonrponbHas pabora (BXoHast)
Il MexaHn4ecKue siBJICHHS 59
1 B3aumoneiicrBue e 22
Mexanuueckoe aBUKeHHE. (OTHOCHTETBHOCTH  MEXaHUYECKOTO
nBUOKeHHs.  Du3nyeckne  BENMYUHBI W WX~ H3MEpEHHeE.
10-12 MesxnyHapoaHas CUCTEMa eTUHUIIL. 3
dusndyeckue BEIMYUHBI, HEOOXOIUMBIC IS OMUCAHUS JBYOKCHUS U
B3aMIMOCBSI3b MEXAy HUMHU (IIyTh, MEpPEMEIIEHUE, CKOPOCTh, BPEMS
NBIDKEHUS ). PaBHOMEpHOE MPSIMOJTMHEHHOE TBUKEHHE.
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®dpoHTanpHas JabopaTopHas padbora:
3. 3mepenHue cpeiHeli CKOPOCTH JABKECHUS

13-21

SBnenne unHepuuu. B3aumoneiictBue Ten. Macca Tena. EnuHuIs
macchel. IToTHOCTD BelllecTRBa.

®dpoHTaIbHbIE JTA00PATOPHBIE PAOOTHI:

4. VI3amepeHue Macchl Tejla Ha PhIYaKHBIX Becax

5. Onpenenenne o0bEMa TBEPIOTO TENA

6. M3MepeHue MII0THOCTH BELLIECTBA TBEPOrO Tea

Kontposbnas pabora:

2. Mexannueckoe aprkenue. Macca tena. IIToTHOCTE BeniecTBa

22-31

Cuna. Enqunuiel cunel. SIBnenue tarorenus. Cuna tsokectu. LleHTp
Tsokecth  Tena. Cuna  ynpyroctu. 3akoH ['yka. Bec rena.
Heecomoctb. CBsi3b MEXKIYy CHJION TSKECTM W MAacCol Tena.
Junamomerp.

Cuna TpEHUSL. Tpenue CKOJIb)KEHHS. Tpenue MOKOS.
PaBHopelicTByromas cuiia. TpeHue B Ipupoie U TEXHUKE.
dusnyeckue 3aKOHbI U 3aKOHOMEPHOCTH.

®poHTATBHEIC Ta00PATOPHBIE PAOOTHI:

7. OnpeneneHue MEHTPa TSHKECTH TIOCKOH TIAaCTUHBI

8. HccnenoBanue 3aBUCHMOCTH JAe(opMaly MPYKUHBI OT CHUJIBL.
Onpenenenne KECTKOCTU MPYKUHBI.

9. MWccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHS OT XapakTepa
MMOBEPXHOCTH, €€ HE3aBUCUMOCTH OT Iuiomanu. VccnenoBanue
3aBUCUMOCTH CHJIBI TPEHHS OT CHJIBI JIABJICHUS

KoHntposbHas padora:

3. Cuna. PaBHogelicTByIOIIAs CHII

10

JlaByieHue TBEPABIX TeJl, ;KUAKOCTEH U Ia30B

23

32-34

JlaBiienue. EnuHuLbI U13MepeHus JaBiieHus. JlaBneHue TBEPABIX Tel.
Crioco0BI U3MEHEHHS JaBJICHUS.

®ponTansHas 1abopatopHas padora:

10. U3mepenue naBieHust TBEPIOTO TEIa HA OTIOPY

35-36

JlaBmenne raza. OOBsACHEHWE JaBJICHUS Ta3a Ha  OCHOBE
MOJIEKYJISIPHO-KUHETHUECKUX TpecTaBieHnit. 3akoH [lackans.

37-40

JlaBnenue xuakoctedd. JlaBmeHWe JKUAKOCTH HAa JIHO M CTEHKH
cocyna. CooOmaromuecs CoCy/bl.

KonTponpHas padora:

4. laBnenue. 3akoH [lackans. Pacuér gaBimeHus )XKUIKOCTH HA JTHO U
CTEHKH COCy/JIa.

41-45

Bec Bo3gyxa. AtTmocdepHoe naBienue. Ilouemy cymiecTByer
BO3/YyIIHAas 00osouka 3emnu? M3mepeHue arMocepHOro JaBIeHHUS.
Omneir Toppuueru. bapomerp — anepoun. ATMochepHoe TaBieHHE
Ha pa3JInYHbIX BBICOTaX. MaHOMETpHI.

KonTponbhas pabora:

5. JlaBneHue B KUIKOCTHU U ra3e

46-47

[TopuHeBoit xuakocTHbIM Hacoc. [mro3bl. ['mapaBauyeckuii npecc.
['mpopaBnuueckuii TOpMO3.
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48-54

JlelicTBue JKHUIKOCTM W Ta3a Ha TNOIPYKEHHOE€ B HHUX TEJO.
ApxumenoBa cwia. YciaoBusi IuiaBaHus Ten. [lmaBanuwe cynos.
BosnyxomnnaBanue.

®poHTaNBHBIE Ta00PATOPHBIE PAOOTHI:

11. W3MepeHuwe BBITAIKUBAIOIICH CWIbL, JCHCTBYIOIIEH Ha
IOTPY>KEHHOE B JKUJKOCTb TEJIO

12. BeisicHeHue yClIOBUH TIJIaBaHUS TeJa B )KUIKOCTH

Konrponsnas pabora:

6. JlaBieHue TBEPABIX TEJ, )KUAKOCTEN U ra30B

PaGora 1 MOIIHOCTH. DHEprus

14

55-56

Pabora cuibl, JeicTBYMOIIEH 1O HAmpaBICHHUIO JBHKCHUS Tela.
MoniHoCTb.

57-63

IIpoctele Mexanu3msl. Peruar. PaBHOBecHe CHIT Ha pblyare.

MowmenT cuibl. [IpruMeHeHHe 3aKkoHa paBHOBECHS pblyara K OJIOKY.
PaBeHcTBO paboT mpH HCMHOIB30BAaHUM MPOCTHIX MEXAHU3MOB.
«30J10TO€ NPAaBUIO» MEXAHUKU. Ppluaru B TeXHUKE, OBITY U IPUPO/IE.
KII/ mexanu3ma.

®poHTanbHbIe 1a00paToOpHbIE PaOOTHI:

13. OnpeneneHne MOMEHTA CUIIbl. BbIsICHEHHE YCIOBUS paBHOBECHUS
ppluara.

14 KoHcTpyupoBaHuWE HAaKJIOHHOW IJIOCKOCTH €  3a/laHHBIM
3HaueHuem KII/I.

64-68

Oneprus. [loreHuunanbHast 1 KHHETUYECKAs! SHEPTHUH.

IIpeBpamienre 0gHOro BUIa MEXaHUYECKOW SHEPTUU B IPYTOoi. 3aKOH
COXpaHEHUs ITOJIHOW MEXaHUYECKON YHEPTUN.

KonTtposnbHbIe paboThI:

7. Pabota u momuocTs. KIT/I.

8. KonTponbHas paboTa (IpoMeKyToUHasi UTOrOBasl aTTeCTalMsl)
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8 kiaace

Ne, i/

Conep:kanue y4eOHOT0 MaTepHuaJia

KoanyecTBO 4acoB

TenJioBble ABJICHUSA

23

TenoBble sIBJIeHUS

12

1-12

TennoBoe paBHOBecue. CBsI3b TeMIEPATYPhl CO CKOPOCTHIO
Xa0TUYECKOT0 IBUKEHUS YacTHll. Temneparypa u e€ u3MepeHue.
Buytpennss sueprusi. Pabota u teronepenaya kak crioco0Obl
V3MEHEHUs BHYTPEHHEN 3HEpIru Tena. TemionpoBoIHOCTb.

Konsekuus. Mznyuenue. Ilpumepnl Temionepenad B NPUPOAEC U
TexHHUKe. KonmuecTBo TerioTel. Y 1ejibHask TEMJIOEMKOCTh BEILECTBA.
VYaenbHas TEIIOTa CropaHusl TOIUIMBA. 3aKOH COXpPAaHEHHUS H
MPEBPAIICHUS YIHEPTUN B MEXaHUYECKUX U TEIUIOBBIX MPOIEccax.

®poHTANBEHEIC Ta00PATOPHBIE PAOOTHI:
1. HaGmroneHue 3aBUCMMOCTHA TEMIEPATyphbl OCTHIBAIOILICH BOABI OT
BpEMEHHU
2. CpaBHeHHUE KOJHMYECTB TEIUIOTHI IMPU CMELIMBAHUU BOJBI Pa3HOMN
TEMIIEPATYPhI
3. U3mepenue yaenpHOM TEIII0EMKOCTH TBEPJOTO Tea
KoHnTponbHble paboThI:
1. KontpoasHas pabota (BX0OHas)
2. TemoBble SIBICHUS

HN3meHenue arperaTHbix COCTOSTHHH Belecrsa

11

13-20

ArperatHble CcOCTOSIHUS BeulecTBa. [lmaBineHue u oOTBepAeBaHME
KPUCTAINIMYECKUX TeJl. Y IeNbHas TeIuloTa niasneHud. Mcnapenue u
KoHjaeHcanus. [lornomenue >Hepruu NpuU HUCHAPEHHH >KUAKOCTH U
BbIICJICHHE €€ IMpu KOHJeHcaluu napa. BiaxnocTh Bo3gyxa.
OTtHocuTeNnbHAs BIAXHOCTh BO3yxa U €€ uzMepenue. [lcuxpomerp.
Kunenue. Temmneparypa kumeHus. 3aBUCUMOCTb TEMIEpPATyphI
KUIIEHUsI OT JaBJIeHUs. YJelnbHas TeIuloTa HapooOpa3oBaHUsA U
KoHZeHcauuu. OOBSICHEHHE W3MEHEHUIN arperatHbIX COCTOSIHMM
BELIECTBA HA OCHOBE MOJIEKYJISIPHO-KUHETUYECKUX MPEACTABICHUM.
®poHTanpHas JabopaTopHas padbora:

4. W3MmepeHHE OTHOCUTENILHON BIAKHOCTH BO3yXa

21-23

PabGora raza mnpu pacmmpenuun. IlpeoOpa3zoBaHusi »Hepruv B
TEIUIOBBIX MallMHaxX (mapoBas TypOWHA, ABHUraTelb BHYTPEHHETO
cropaHusi, peakTuBHbIN jaBuratenb). KIIJ[ TemmoBoit MamuHEL
DKosornyeckue npodaeMbl HCIOIb30BaHUS TETJIOBBIX MallluH
KonTponbHas pabora:

3. ArperatHble COCTOSHUS BEIIECTBA

aﬂeKTPOMaFHHTHLIe ABJCHUSA

45

3J1eKTpnqec1<ne ABJICHUS

29

24-29

OnekTtpuzaiuss  QuU3NYECKUX — Ted.  B3auMopeicTBue
3apsUKEHHBIX Tenl. J[Ba poja 3JIEKTPUYECKUX 3apsaaoB. JlenumocTsb
JJEKTPUYECKOTO  3apsiia. OJEMEHTapHbIA JJIEKTPUUYECKHM 3aps.
3aKkOH  COXpaHEHHUs  JJEKTpUUecKoro 3apsga. lIpoBonHukw,
MOJIYIIPOBOJIHUKM W M30JSATOPHI  AJIEKTPUYECTBA. IJIEKTPOCKOII.
DJNeKkTpudeckoe Tmoje Kak o0coOblii Buj Matepuu. JlelcTBue
NEKTPUYECKOTO  TOJII  Ha  DJIEKTpUYecKHe  3apsanabl.  OmnbIThI
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Pesepdpopna. Crpoenme aromoB. Ilnmanerapnas momens artoma.
CocraB aromHoro saipa. [IpoToH, HEUTPOH U IEKTPOH.

KonTponbHas pabora:

4. Onextpusauus Tea. CTpoOeHHE aTOMOB.

ONEKTPUYECKUN TOK. JJIEKTpUYECKash LEeNb U €€ COCTaBHBIC YACTH.
HampaBnenue u geicTBus  dnexkTpudeckoro Toka. Hocurenu
NEKTPUYECKUX 3apsfioB B MeTtauiax. JIeHCTBHS 3IIEKTPUYECKOTO
Toka. Cuna Toka. EquHuLbI cuitbl ToKa. AMepMeTp. DJIEKTpUIECKOe
HanpspkeHue. Enununsl HanpsbkeHus. BoasTmerp. 3aBUCMMOCTB
CWIBI TOKAa OT HaNpsHKEHUs. OJEKTPUYECKOE CONPOTHBIICHUE
IIPOBOAHMUKOB. EnuHuns! conporusiieHus. 3akoH OMa Ui ydacTka
JJEKTpUYECKOM nenu. Pacyér CONpOTUBICHUS IPOBOJHUKOB.

VYaenbHOe ~ COMPOTHUBIICHUE. Peocrartsl. [TocnenoBarenpHOE
COEIUHEHHE IIPOBO/IHUKOB. [TapannensHoe COEIMHEHNE

30-46 | MPOBOJHUKOB. 17
®poHTaIbHbIE J1A00PATOPHBIE PAOOTHI:
5. COopka 3IEKTPUYECKON Ienu M H3MEPEeHHE CUJIbl TOKa Ha ee
pPa3IUYHBIX y4acTKax.
6. IlpoBepka mpaBmiia CIOXKEHHS TOKOB JUIsl JBYX MapajliebHO
BKJIFOYEHHBIX PE3UCTOPOB.
7. llpoBepka THUMIOTE3bl: MPHU MOCIEAOBATEIBLHO BKIIOUYECHHBIX
JAMIIOYKA W TIPOBOJHHMKA WJIM JIBYX HPOBOJIHHKOB HANPSDKCHUS
CKJIQJIbIBaTh HEJIb3s (MOXKHO)
8. M3amepeHus CONPOTUBIICHHUSI IIPOBOTHUKA
9. PerynupoBaHue cUiibl TOKAa PEOCTATOM
Pabora snekTpuuecKoro moiisi MO MNEPEMEUICHUIO 3JIEKTPUUYECKUX 6
3apsaoB.  MOIIHOCT,  DIEKTPUYECKOro  Toka.  HarpeBanwue
MPOBOJAHUKOB 3JIEKTPUYECKUM TOKOM. 3akoH JDxoyns - JleHua.
DNeKTpUYecKue HarpeBaTeIbHble M  OCBETUTENbHBIE MPUOOPHI.

47-52 | KopoTkoe 3aMbIKaHne
®ponTanpHas 1abopaTopHas padora:
10. 3mepenre paboThl ¥ MOIIIHOCTH AJIEKTPHUYECKOTO TOKA
KonTponpHas pabora:
5. DIeKTpUYeCKue SIBICHUS

2 JICKTPOMarHUTHHIC SIBJICHUSI 7

MaruuTtHOe mosie. MHayKnuss MarHUTHOrO mnojs. MarHutHoe mnosie
Toka. OmeiT Dpcreaa. MarHuTHOE TOJiE€ TOCTOSHHBIX MAarHUTOB.
MarnutHoe Tmone 3emsid. DJEKTPOMarHuT. MarHuTHOoe TioJie
KAaTyIIKd ¢ TOKOM. IIpuMeHeHHWe »dieKTpoMarHutoB. [leiicTBue
MarHMWTHOTO TIOJII Ha TMPOBOJHUK C TOKOM | JIBIDKYIIYIOCS

53.59 | 3APUKEHHYIO  HacTHIy. Cuna Awmmepa u cwia JlopeHa.
DJIEKTPOIBUTATENb.
®poHTaNbHBIE TA00PATOPHBIE PAOOTHI:
11. COopka »IeKTpOMarHuTa U UCIILITAHUE €TO JICUCTBUS
12. VI3yuenue nBUraTelns MOCTOSHHOTO TOKa
KonTponbhas pabora:
6. DIIEKTPOMarHuTHOE MOJIe

3 CaeToBbBI€ SIBJICHUS 9

HUcrounukn cBera. CkopocTh cBeTa. 3aKOH NPSIMOJIMHEMHOTO
pacnpocTpaHEHHUE CBETAa. 3aKOH OTpa)keHMs cBeTa. [limockoe 3epkaio.
3aKOH MPEJIOMJICHHS CBETA.
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60-68

JIunzpl. @DOKYCHOE pacCTOSIHUE M OINTHYECKas Cujla JIMH3BIL.
N3o0paxenue npeamera B 3epkane u auH3e. OnTrdeckue mprudopEL.
I'ma3 kak ontuyeckas cucremMa.

®poHTaNBHBIE Ta00PATOPHBIE PAOOTHI:

13. UccnenoBanue 3aBUCUMOCTH YIja OTPa)XCHHUS OT yIiia MaJeHUS
cBeTa

14. WccnemoBanue 3aBUCMMOCTH yIyila MPEJIOMIICHUS OT yIuia
MaJIeHusl CBETa

15. I3Mepenne onTUYECKOM CUIIbI JIUH3BI

KontponbsHbie paboThI:

7. CBETOBBIE SIBJICHUS.

8. KontposbHas paboTa (mpoMeKyTOUHasI UTOTOBAsI ATTECTAIIHSI)
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9 kJacce

Ne m\nm

Conep:kanue y4eOHOT0 MaTepuaJa

Koan4gecTBO 4acoB

Mexannueckue siBJIeHUS

55

3aKkoHbI B3aNMO/IeCTBHSA U IBUKEHHUS TeJl

38

1-5

MarepuanpHas TOYKa Kak Mojelnb ¢uszndeckoro tema. Cucrema
oruéra. MomenupoBaHue SBICHUH ©W  OOBEKTOB  MPUPOJIBI.
OrmpeznenieHne KOOpPAMHATBHL  ABWXKYIErocss Tena. PaBHOMepHOe
MPSIMOJIMHEHHOE IBH)KEHUE.

dusnueckue BETUYMHBI, HEOOXOOUMBIE IUIS OIMUCAHUS OBIDKEHUS U
B3aMMOCBS3b MEXAy HUMH (MyTh, IEpEeMEIICHHE, CKOPOCTh, BpPEMs
JIBVDKCHUS ).

6-14

[IpsiMonrHetHOE paBHOYCKOPEHHOE JBHKEHUE. Y cKopeHune. CKopoCcTh
MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO JBMXKEHHUA. ['paduk CKOpOCTH.
[lepemenienue npu NpsAMOIMHEHHOM PABHOYCKOPEHHOM JIBU)KCHHH.
[lepemenienue Tena MNpu  NPSIMOJIMHEHHOM  PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJIbHOW CKOPOCTH

®poHTanbHas 1aboparopHas padboTa:

1. WccnemoBanue paBHOYCKOPEHHOTO [BIDKEHHUSI O€3 HayalbHOU
CKOpPOCTH

KoHnTponbHble paboThI:

1. KonrpomnbHas paboTta (BXo1Has)

2. Kunemaruka

15,16

OTHOCHUTEIHLHOCTh MEXaHUUECKOT'O JBUXCHUA.

17-20

WNuepumansubie cucreMbl orcuéra. [lepBelii 3akoH HperoToHa u
nHepuus. Bropoiut 3akoH Herorona. Tperuii 3akoH HerotoHa.

21-24

CBobOoaHOe naseHue Tein. [[BuxkeHue Tena, OpOIIEHHOTO BEPTUKAIBHO
BBEpX.

®ponTanbHas JaboparopHas padora:
2. 3mepenue yckopeHusi CBOOOTHOTO MaCHUS

25-27

3aKOH BCEMHPHOTO TIATOTCHHs. Y CKOpPEHHE CBOOOJHOTO MajeHHUs Ha
3emiie U Ipyrux HEOECHBIX Teax.

28-31

PaBHOMEpHOE ABMXKEHNE MO OKPYKHOCTH. VICKYCCTBEHHBIE CITyTHUKH
3eMin.

32-38

Nmnynbec Tena. 3akOH COXpaHEHMsI UMITYJIbCca. PEakTHBHOE IBH)KEHHUE.
Pakersl.

KonrponbHas pabora:

3. lnHaMuKka. 3aKOH COXpaHEHHs UMITYJIbCa

Mexann4yeckue KoJ1e0aHUsl U BOJHBI. 3BYK.

17
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39-44

Mexannueckne KkoieOanus. KoieOarenpHple CHUCTEMBL. MasTHHK.
[Tepuon, yactoTa, aMITUTYy1a KOJICOAHHIA.

@poHTaNbHbIE 1a00paTOPHBIE PAOOTHI:

3. HccnenoBaHue 3aBUCHUMOCTH IEepHOJa KOJEOAHUN MPYKHUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI

4. WccnepoBaHue 3aBUCHUMOCTH MEpHOAa M YaCTOTHI CBOOOJHBIX
KOJIeOaHUN HUTSHOTO MassTHUKA OT JIJIMHBI HUTU

45-48

[IpeBpamienue DPHEPIMH  TNPU  KOJEOATCNbHBIX  JBUIKCHHSIX.
3aryxatomue kojiebanus. BeinykaeHnnbie konebanus. PezoHanc.

49,50

PacnipocTpanenne kosnebanwii B ympyro cpeme. MexaHHYECKHE
BOJIHBI B OJIHOPOAHBIX cpefax. IIpogonbHble U MOMEpEeYHbIE BOJIHBI.
JInuHa 1 CKOpPOCTh BOJIHBI.

51-55

Hcrounuku 3ByKa. 3ByKOBBIE KoJieOaHUs. | pOMKOCTD M BBICOTA TOHA
3ByKa. PacnpocTpaHenue 3Byka. 3BYK Kak MeXaHHMUYECKas BOJIHA.
Ckopoctb 3Byka. OTpaxkeHue 3ByKka. Jxo. Pe3oHaHc.

KontponbsHas padoTa

4. KonebGaHus 1 BOJHBI

3HCKTPOM3FHHTHLIC ABJICHUA

23

DJIeKTPOMarHuTHOE IoJie

56,57

OnexktpoMarHutHoe noje. OJHOPOAHOE W HEOJHOPOAHOE IIO0JIe
MarHutHoe 1moje.  Hampasnenue TOka W HampaBlIeHUE JIMHUHA
MarHuTHOW uHAyKuuu. [IpaBusio npaBoi pyku.

58,59

OO6HapyxeHrne MAarHUTHOTIO TOJS MO JEHCTBHIO €ro Ha JABMXKYIIMHCS
JNEKTpUYECKui 3apsa. IIpaBuio neBoit pyku.

60-64

NHnykius MarHMTHOTO — TOJIS. Onprtet ®Dapanesi.  SBnenue
AIEKTPOMArHUTHON MHAYKLIHMHU. MarauTHBIN NOTOK.

O®ponTankHas nadopaTopHas padora:
5. M3y4yenue saBiaeHUs 3JIEKTPOMAarHiTHON MHIYKIIUU

65-72

[TepemenHbI TOK. [Tonyuenue IIEPEMEHHOTO TOKA.
Onektporereparop. Tpanchopmarop. Ilepemaua snexTpuvecKoit
SHEPTUM Ha PACCTOSIHUE. DJIEKTPOMArHUTHBIE BOJIHBI M UX CBOMCTBA.
CKOpOCTh pacipoCTpaHEHHs dJIEKTPOMarHUTHRIX BOJH. KoHaeHcatop.
Hanpsi>keHHOCTh  3JEKTPUYECKOTO TMOJsl. DHEPrusi 3JIEKTPUUYECKOTO
noyis KoHJeHcatopa. KonebarenbHbId KOHTYp. DJIE€KTPOMarHUTHbBIE
kosnebanus. [lomydeHue >MeKTpOMAarHUTHBIX KoseOaHuil. [IpuHImIBI
PaINOCBS3H U TEICBUACHUS. BIMsIHIE 2JIEKTPOMArHUTHBIX U3TYICHUI
Ha KUBbIE OPTraHU3MBI.

73,74

Cser — anektpomarHuTHas BoisiHa. IIpenomnenue ceera. Ilokasarens
npenomienus ceera. Jlucnepcus ceera. MuTepdepenuus u nudpakuus
CBeTa.
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75-78

Tunbsl onTUyecKuX CHeKTpoB. KBaHTOBBIN XapakTep MOIVIOLIECHUS U
HCIyCKaHus cBeTa aromaMu. JluHeiuarsie cnekTphl. [Ipoucxoxaenue
JIMHEWYaThIX CIEKTPOB.

®dponTankHas 1abopaTopHas pabora

Haburoienne CrionHoro 1 JTMHEH4aThIX CIEKTPOB UCITYCKAHUS
KonrponsHas pabora

5. DNEeKTpOMarHuTHOE MoJje

KBaHTOBBIE IBJICHHUSA

18

79-93

PannoaktuBHocth. CrpoeHue aroma. Mopaenn atomoB. OnbITHI
Pesepdopna. SAnepuas monens aroma. DKCIEPUMEHTAIBHBIE METOIBI
rccaeaoBanus yactull. OTKpbITHE IPOTOHA U HEUTPOHA.

Snepusie peakiuu. CoxpaHeHHE 3apsIOBOIO U MAaCCOBOTO YHUCEIN
0pu  sAIepHBIX  peakuusx.  PaanoaktuBHOCTh.  Ilepumon
nonypacnana. Anbda-usnydenue. bera - wusmydenwe. [amma-
U3JIy4CHHE.

3akoH DWHINTEHHAa O MPOMOPIMOHAIIBHOCTH MAacChl M IHEPTHUHU.
JedexTt macc u SHEprus CBSA3U aTOMHBIX sIIEp.

Slnepuble peakuuu. Snepuein peakrop./enenue snep ypana. Llennas
peakuus. SnepHasi 3HepreTuka. DKOJIOTHUECKHUE TPOOJIEeMbI PabOTHI
aTOMHBIX 3ekTpocTaHuuii Mcrounuku sHeprun ConHIa W 3BE3J.
TepMmosinepHas peakuus

Hosumerpus. llepuon mnonypacnana. BiusHue pagmoakTUBHBIX
W3JIy4CHUH Ha )KUBBIC OPTaHU3MBI.

®poHTaNbHEIE Ta00PaTOPHBIE PAOOTHI:

7. N3yueHue neneHus sapa aroma ypaHa o ¢otorpapuu Tpekos
8. M3y4yeHne TpeKoB 3apsSKEHHBIX YaCTHII IO TOTOBBIM
¢dororpadusam

9. U3MepeHne ecTeCTBEHHOr0 paAuallMOHHOTO (pOHA 103UMETPOM
KonrtpomnsHas padora:

6. CTpoenune aToMa ¥ aTOMHOTO siJipa

15

94-96

Hayunsriit meton mo3unanus. Pons ¢pusuku B popmupoBanuu
€CTECTBCHHOHAYYHOW T'PaMOTHOCTH.

KonTponbhas pabora:

7. UtoroBast KOHTpOJbHAs padboTa

Crtpoenue u 3BoJonust BeestenHoit

24




97-102

['eoneHTpryecKas U reIMOLIEHTPUYECKasi CUCTEMbl MUpa. Puznyeckas
npupoga HeOecHbix Ten ConHeyHOM cucteMbl. [Ipoucxoxnaenne
Conneunoir cucteMbl. ®Pusznueckas npupojga CoyiHIIA W 3BE3].

Crpoenue Bcenennoit. DBomtonus Beenennoit. 'mnore3a bonbiioro
B3pBIBA.
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