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Ilinanupyemblie mpeAMeTHBIC Pe3y/JIbTAThI 0CBOCHUS
Kypca ¢pusuku B 7 — 9 Kinaccax

[IpenmMeTHBIe pe3yabTaThl M3YUYEHHUS MIPEIMETA JOJKHBI OTPAXKATh!

1) dbopmupoBaHue peACTaBICHUI 0 3aKOHOMEPHOH CBSI3U M MIO3HABAEMOCTH SIBJICHUN TPUPOIBI, 00
00BEKTHBHOCTH HAYYHOTO 3HAHUS; O CUCTEMOOOpa3ykomiei poiau GU3NKH ISl pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJOTUM; HAYYHOIO MUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHus
OCHOB CTPOEHHSI MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DPU3UKH;

2) hhopMupoBaHKEe IEPBOHAYATBHBIX MTPEICTABICHUN O (PU3NIECKON CYLTHOCTH SIBICHUH MTPUPOIBI
(MeXaHMYECKHX, TeIJIOBBIX, IEKTPOMArHUTHBIX U KBAHTOBBIX), BUAAX MAaTEPUU (BEIIECCTBO U IOJIE),
JBUKEHHH KaK CIIoco0e CyIIeCTBOBaHHS MAaTEPUH; YCBOCHHE OCHOBHBIX UJEH MEXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHSI O CTPOEHHUH BEIIECTBA, JIEMEHTOB AIEKTPOIMHAMUKH U KBAaHTOBOU (pU3MKH;
OBJIAJICHUE MOHATUITHBIM aNlIapaTOM U CUMBOJINYECKUM SI3bIKOM (PU3UKU;

3) npuoOpeTeHne onbITa MPUMEHEHUS HAYIHBIX METOJIOB MTO3HAHMS, HAOMIOACHUS (PU3UIECKUX
SIBIICHUH, TIPOBECHHUSI OIIBITOB, MPOCTHIX AKCIEPUMEHTAIbHBIX UCCIIEI0BAaHUM, MPSAMBIX U KOCBEHHBIX
M3MEpPEHUH C UCII0JIb30BAHNEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOB; MOHUMAHUE
HEen30€KHOCTH MOTPEUIHOCTEH JII0OBIX U3MEPEHMUIA;

4) noHnManue GU3NYECKUX OCHOB M MPUHIIUIOB JecTBUS (pabOThl) MAIIMH U MEXaHU3MOB, CPEJICTB
MepeIBUKEHUS U CBSI3U, OBITOBBIX MTPHUOOPOB, MPOMBILIUIEHHBIX TEXHOJIOTUYECKUX MTPOLIECCOB,
BIIMSIHUS MX HA OKPYXKAIOLIYIO CPEAY; OCO3HAHME BO3ZMOYKHBIX MPUYUH TEXHOTEHHBIX U IKOJIOTUYECKUX
Karactpod;

5) oco3HaHnE HEOOXOAUMOCTH MPUMEHEHHS! TOCTHKEHUN (PU3UKHN U TEXHOJIOTHH JUIsl palliOHaIbHOTO
MIPUPO/IOTIOJIL30BAHNUS;

6) oBi1aJIeHUE OCHOBaMH 0€30MaCHOTO UCIIOJIb30BAaHUS €CTECTBEHHBIX U MUCKYCCTBEHHBIX
ANEKTPUYECKUX U MAarHUTHBIX MOJIEH, SJIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX HOHU3HUPYIOLIUX U3JIyYeHUH BO M30€KaHNEe UX BPEAHOTO BO3CHCTBUS HA
OKPYXAOIIYIO CPEAY U OPTraHN3M YEJIOBEKA;

7) pa3BuTHE YMEHUS TUIAHUPOBATh B MTOBCEIHEBHOM JKU3HU CBOU JIEHCTBUS C MPUMEHEHUEM
MTOJTYYEHHBIX 3HAHUI 3aKOHOB MEXaHUKH, SJIEKTPOJIMHAMUKH, TEPMOJUHAMUKH U TEIUIOBBIX SIBIICHHUM C
LIETBI0 COEPEIKCHUS 3I0POBbS;

8) dhopMupoBaHUe MPEICTaBICHUN O HepallMOHATBHOM HCIOJIb30BAaHUH MPUPOIHBIX PECYPCOB U
SHEPIUH, 3arPA3HEHUU OKPYXKAIOLEH Cpe/ibl KaK CIIEICTBHE HECOBEPIIEHCTBA MAILIMH U MEXaHU3MOB.

BhIyCKHUK HAydUTCS:
. coOuroaTh mpaBmiia 0E€30IMaCHOCTH M OXPaHbl TPy/1a pU padboTe ¢ y4eOHBIM U JTA00PATOPHBIM
000pyI0BaHUEM;
. MOHUMATh CMBICI OCHOBHBIX (PH3HUECKUX TEPMHUHOB: (hU3UYECKOE TEJI0, PU3HUECKOE SBJIICHUE,
¢bu3nveckas BEIUYNHA, CTUHHUIIBI U3MEPCHUS;
. pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PEIIUTh P MOMOIIH HU3NIESCKUX METOJIOB;
aHAJTM3UPOBATh OTJICIIHBIC ATAIIBI TPOBEICHUS HCCIICOBAHUN U HHTEPIPETHPOBATH PE3YJIbTAThI
HAOJIIO/ICHU U OTIBITOB;
. CTaBHTH OIIBITHI IT0 UCCIICOBAHUIO (PU3UUCCKUX SBICHUN WM PU3HMUECKIX CBOWCTB Tel 0e3
WCIOJIb30BAHUS MPSAMBIX U3MEPEHUI; IPHU 3TOM (POpMYIHUPOBaTh MpoOIeMy/3a1aqy yueOHOTO
AKCIIEPUMEHTA; COOMPaTh YCTAHOBKY U3 MPEATI0KEHHOT0 000PYAOBAHMUS; IPOBOIUTH OMBIT U
(dbopMynUpOBaTh BHIBOJIBI.

[Tpumeuanue. [Ipu npoBeaeHnn uccieqoBaHus (PU3NIECKUX SBICHUN U3MEPUTEIbHbBIE TPUOOPHI
WCIOJIL3YIOTCS JIMIIb KaK TaTYMKU U3MEPEeHUs (PU3MUECKUX BEIUYUH. 3alUCH TIOKa3aHUI MPSMBIX
M3MEpEeHUull B 3TOM cllyyae He TpeOyeTcs.

. MMOHUMATh POJIb IKCTIEPUMEHTA B TIOJYYCHUH HayYHOU HH(POPMAIIHH;
. MIPOBOJIUTH MPSIMbIE U3MEPEHUS GU3NIECKIX BEJIMYMH: BpEMsi, pACCTOSIHHAE, Macca Tela, 00beM,
CHUJIa, TEMIEpaTypa, aTMoc(hepHoe JaBJICHUE, BIAXXHOCTh BO3/lyXa, HAMPSOKEHHE, CUIa TOKA,



paaranuoHHBIN (OH (C UCTIOIB30BAaHUEM JIO3UMETPA); IPU ATOM BBIOUPATh ONTUMAIBHBIA CITOCO0
W3MEPEHMS U UCIIOJIb30BaTh MPOCTEUILINE METO/IBI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUM.
[Tpumeuanue. Jlrobas yueOHast mporpamma J0JDKHA 00eCTieYBaTh OBJIAJICHNUE TPSIMBIMU
M3MEpPEHUSIMHU BCEX MEPEUNCIICHHBIX (DU3MYECKUX BEIIMYUH.
. MIPOBOIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (DU3HMUECKUX BEIMYMH C UCIIOJIb30BAHUEM TIPSIMBIX
M3MEpPEHUN: IPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yIbTATHI IOTy4EHHOM
3aBUCHUMOCTH (PU3UUYECKUX BEITUYHH B BHJIE TA0IHII U TpadUKOB, AeTaTh BHIBOJBI IO PE3yabTaTaM
HCCIICOBAHHS;
. MIPOBOJINTH KOCBCHHBIE H3MEPEHUS (PU3MUSCKUX BEIIMIHMH: IPU BBIMIOJTHCHUN U3MEPCHHIA
coOupaTh IKCIEPUMEHTAILHYIO YCTAHOBKY, CIICYSI MPEII0KEHHON HHCTPYKIIUHU, BEIYUCIISTH
3HAQYECHHE BEJIMYMHBI M aHATM3UPOBATh MOJyYEHHBIE PE3YyIbTaThl C YIETOM 3aJaHHON TOYHOCTH
U3MEPEHUN;
. AQHAIM3UPOBATH CUTYALIUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HABaTh B HUX
MPOSIBJICHUE U3YUYCHHBIX (PU3HUECKUX SIBJICHHUHN WA 3aKOHOMEPHOCTEN U TPUMEHSATH UMEIOIIHECS
3HAHUS IS UX OOBSICHCHHUS;

. MMOHUMATh PUHIMIIBI AEUCTBUS MAIIMH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, YCIOBHS UX
0€30MacHOTO UCMOIb30BaHUS B IOBCEHEBHOW KHU3HMU;
. WCI0JIb30BATh IIPU BHINIOJHEHUH YUYE€OHBIX 33/1a4 HAYYHO-TIONYJISIPHYIO JIUTEPATYpPyY O

(u3nyecKuXx ABJICHUSAX, CIIPaBOYHbIE MaTepHalibl, pecypchl IHTepHeT.

BI)IHYCKHI/IK IMMOJIYYHUT BO3MOKHOCTb HAYYHUTHCS:

. OCO3HABAaTh LIEHHOCTh HAyYHBIX MCCIIEI0BAHUMN, POJIb (PU3UKHU B PACHIMPEHUH TPEICTABICHUN
00 OKpy’KarollleM MUpPE U €€ BKJIaJ B YAyUllIeHHe KaueCTBa KU3HU;
. HCIO0JIb30BATh MTPUEMBI MOCTPOEHUS (HU3UUECKUX MOJIeNeH, TOUucKa U (GOPMYITHPOBKH

A0Ka3aTCJIbCTB BBIJIBUHYTBIX 'MIIOTE3 U TCOPECTHUICCKHUX BEIBOAOB HA OCHOBC OMITUPUUCCKU
YCTaHOBJICHHBIX (DaKTOB;

. CpaBHUBATh TOYHOCTh H3MEPEHHS (PU3MUYECKHUX BEITMYMH 110 BEIMYMHE X OTHOCUTEIBHON
MOTPEUTHOCTH MPU POBEICHUH MPSIMBIX U3MEPEHUH;

CaMOCTOSITEIIEHO MTPOBOIUTH KOCBEHHBIE H3MEPEHHUS U HCCIIEOBaHUS (PU3NIESCKUX BEJTHUUH C
WCTIOJIb30BAHMEM PA3IMYHBIX CTIOCOOOB M3MEPEHUS (PU3UICCKUX BEITHUYHH,

BBIOMPATh CPENICTBA U3MEPEHUS C YI€T 00OCHOBBIBATH BHIOOP CIOCO0a M3MEpPEHHs, aJIcKBAaTHOTO
MOCTaBJICHHOM 3aJ1aue, MPOBOIUTH OIIEHKY JIOCTOBEPHOCTH MOJTYYCHHBIX PE3yIbTaTOB;

. BOCIPUHUMATH MH(DOPMAIUIO (PU3HUECKOTO COJICPKAHUS B HAYUIHO -TIOMYJISIPHOU JIUTEPAType U
CpecTBax MacCOBOM MH(OpMaIyu, KPUTUIESCKH OLIEHUBATH MOJYYCHHYIO HH(DOPMAITUIO, aHATU3HPYS
ee CoJIep)KaHKe U JIaHHbIe 00 HCTOYHHUKE WH(OPMAIINH;

. CO3/1aBaTh COOCTBEHHBIE MTMCHbMEHHBIC U YCTHBIE COOOIIECHHS O (PU3MUYECKHX SIBJICHUSIX HA
OCHOBE HECKOJIbKUX UCTOYHUKOB UH(OPMAIIUH, COTTPOBOXK/IATh BBICTYIIJICHHE TIPE3CHTAIIMEH,
YUYUTBIBAsi 0COOCHHOCTH ayTUTOPHH CBEPCTHHKOB.

7 KJ1acce
Mexaanueckue SBJICHUSA

BbInmyckHUK Hay4uTCs:
J pacro3HaBaTh MEXaHUYECKHUE SIBJICHUS U OOBSACHATH Ha OCHOBE UMEIOLIUXCS 3HAaHUH
OCHOBHBIE CBOMCTBA WJIN YCIOBHS NPOTEKAHMSI 3TUX SBJICHUI: PABHOMEPHOE U HEPABHOMEPHOE
JBUKEHHE,

e MHEpLUs, B3aMMOJAEHCTBHE TEII, IEpeada AaBJICHUS TBEPABIMH TeJIaMH, )KUJIKOCTSIMU U
razamu, aTMoc(epHoe JaBJICHHE, MJIaBaHUE Tell, pPABHOBECHE TBEP/IbIX TN, UMEIOIIUX 3aKPEIICHHYIO
OCb BpallleHHS;

® ONUCHIBATh U3YYEHHBIE CBOMCTBA TEJ U MEXAaHWYECKUE SIBJICHUS, UCIIONIb3Yys (PU3NYecKHe
BEJIMYUHBL: TYTh, CKOPOCTh, Macca TeJa, INOTHOCTh BEIIECTBa, CHIIa (CHJia TSKECTH, CHUIa
YIPYrOCTH, CUJIa TPEHMSI), AABJICHNE, KHHETUUECKAs DHEPIHs, TOTCHIIMAIbHAS YHEPI U,
MexaHHuecKasi paboTta, MexaHudeckast MmoutHocTb, KIT[ mpu coBepiieHnu paboThl ¢ UCTIOJIb30BaHUEM
IIPOCTOr0 MEXaHMW3Ma, IPU OMMCAHUU NMPABUIIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIOJIb3YEMBIX
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BEJIMYUH, UX 0003HAYCHHS U €IMHUIIBI H3MEPEHHS, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTMMHU BEJTMUYUHAMU, BBIYUCIISTH 3HaYCHNE (PHU3UUECKOM BETMUUHBI;
. aHAJM3UPOBATh CBOICTBA TEJ, MEXaHUYECKUE SIBJICHUS U MPOLIECCHI, UCHOJb3Ys (PU3UUYECKHE
3aKOHBI: 3aKOH COXPaHEHUS PHEPIUH, IPUHLIUII CYIIEPIIO3ULIMU CUJT (HAX0XKIEHUE
paBHOJAEHCTBYIOIIEN cuilbl), 3aKoH ['yka, 3akoH [lackans, 3akoH ApxuMena; Ipy TOM pa3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €0 MaTeMAaTHYECKOE BBIPAKEHHE;

e peulaTh 33Ja4M, UCIOJIb3Ys (PU3HUECKHUE 3aKOHBI (IPUHIUI CYIEPIIO3ULIMN CHII, 3aKOH ['yKa,
3akoH [lackans, 3akon Apxumena) u Gopmybl, CBI3bIBArOIINE (PU3HUECKIE BETUYUHBI (IIyTh,
CKOPOCTB, MAcCa TeJIa, INIOTHOCTD BEILECTBA, CUIIA, NABJICHUE, KUHETHYECKas SHEPIus,
MIOTEHLIMAJIbHAS HEPTUs, MeXaHn4yeckas paboTa, MexaHuuyeckas MoiHocTb, KIIJ[ mpoctoro
MEXaHH3Ma, CUJIa TPEHUS CKOJIbKEHMS],): HA OCHOBE aHAJIM3a yCIOBUS 33Ja4y 3allUChIBaTh KPAaTKOE
YCIIOBHE, BBIJIEIATH (PU3UUECKUE BETUIHNHBI, 3aKOHBI U ()OPMYIIbI, HEOOXOAMMBIE ISl €€ PEeIICHHS,
MIPOBOJIUTH PACUETHI M OIICHUBATh PEATbHOCTH MOJIyYEHHOTO 3HAYCHUS (PH3NUECKON BEITHYUHEI.

BbINyCKHUK MOJTYyYUT BO3MOYKHOCTh HAyUUThCS:
. WCII0JIb30BATh 3HAHUS O MEXaHUUYECKUX SIBJICHUSAX B IOBCEHEBHOM KU3HHU U1 00€CTIeUeHUSI
0€30MacHOCTH MPH 00paleHNH ¢ TPUOOpaMu U TEXHUUECKUMHU YCTPOMCTBaMHU, JUIsl COXpaHEHUS
3/10pOBbSI U COOTIOACHNS HOPM SKOJIOTMUECKOTO MOBECHUS B OKpYXKAIOLIeH cpesie; MPUBOINUTh
MIPUMEPHI MPAKTUYECKOTO UCII0JIb30BAHUS (PU3MUECKUX 3HAHUM 0 MEXaHUYECKUX SIBICHUSX U
(bu3nyecKux 3aKoHax; IPUMEpPHI UCIIOJIb30BaHUS BO30OHOBISIEMBIX HCTOUHUKOB SHEPTUH;
9KOJIOTMYECKUX MOCIIEICTBUN UCCIEIOBAHHS KOCMUYECKOTO MPOCTPAHCTB;

. pa3nuyaTh rPaHUIbl IPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, IOHUMATh OIPaHUYEHHOCTh
MCI0JIb30BAaHNUS YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u ap.);
. HaXOJHTh aJIEKBATHYIO MPEUI0KEHHON 3a1aue (PU3HUECKyI0 MOJIENb, pa3peiarh Ipodiemy

Kak Ha OCHOBE MMEIOIIMXCS 3HAHUM 10 MEXaHHUKE C UCIOJIb30BAHMEM MATEMAaTUYECKOTO ammapara,
TaK ¥ MPHU MOMOIIYA METOJIOB OLICHKH.

TenoBbie SIBICHUS

BoimyckHUK Hay4YUTCS:

. pacrno3HaBaTh TEIJIOBbIE SIBJICHUS U OOBSICHATH Ha Oa3e UMEIOIINXCS 3HAaHUN OCHOBHbBIE
CBOMCTBA WJIM YCIIOBUS MPOTEKAaHUs ITUX ABIEHUI: tuddy3us, "3BMeHeHue oobema Tei npu
HarpeBaHuu (OXJIaXAeHUH ), OOJIbIIAs C)KUMAEMOCTh Ia30B, MaJlasi CKUMaeMOCTb KUAKOCTEH U
TBEpAbIX TEJ; arperaTHble COCTOSHUS BEILIECTBA;

. OTHCHIBATh U3yYCHHBIE CBOICTBA TEJ U TEIUIOBbIC SBJICHUS, UCIOJB3YA (pr3nueckue
BEJIMYMHBI: TEMIIepaTypa, JaBjieHue, 00bEM; IpU ONUCAHUU PABUILHO TPAKTOBATh (PU3UUECKUIA
CMBICTT UCTIOJIb3yEMbIX BETUUHMH, UX 0003HAYCHUS U €UHUIIBI U3MEPEHHUSI, HAX0 AUTh (POPMYJIbL,
CBSI3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMU BEIHMUNHAMU, BHIYUCIISATH 3HAYCHHE
(bu3MUeCKO BEIUYUHBL;

® AHAJIM3UPOBATDH CBOMCTBA TCJI, TCIJIOBBIC SBJICHUSA U ITPOLECChI, UCTI0JIb3YsSI OCHOBHBIC
IMMOJIOKCHUA aTOMHO-MOJICKYIISIDHOTI'O YYCHUA O CTPOCHUU

® pa3jindaTb OCHOBHBIC IPU3HAKHU U3YUYCHHBIX (1)I/ISI/I‘IGCKI/IX Moneneﬁ CTPOCHUS I'a30B,
JKUJIKOCTEN U TBEPAbIX TCJI;

® IIPUBOINUTDL IIPUMEPLI IIPAKTHUYCCKOI'O UCITIO0JIb30BaHUA (1)PI3PILIGCKI/IX 3HAHWUH O TEMIOBBIX
SBJICHHAX,

° peuiaTh KA4YCCTBCHHBIC 3alauU, UCIIOJIb3Yysl U3YUYCHHBLIC (1)1/131/1%01(1/16 MOJCIIN CTPOCHUA I'a30B,

JKUIKOCTEN U TBCPABIX TCII.

BpInyCKHHUK OJIyYUT BO3MOKHOCTh HAYUUTHCS:
. HCII0JIb30BaTh 3HAHMS O TEIUIOBLIX SIBJIEHUAX B ITOBCEIHEBHOM KU3HHU IS 00eCIIeYeHns
0€30MMacHOCTH MPH OOpallleHHH ¢ TPUOOpaMU U TEXHHUECKUMHU YCTPOMCTBAMH, IS COXPAHEHUS
3I0pPOBbS U COOTIOACHUS HOPM SKOJIOTHUECKOTO TMOBECHHS B OKPYXKAIOIIeH cpejie;
. HaXOJHUTh aJIEKBATHYIO MPEUIOKEHHON 3a1aue (PU3HMUECKYI0 MOJIeThb, pa3peliaTh mpodieMy
KaK Ha OCHOBE UMECIOIIHNXCS 3HAHUH O TEIJIOBLIX SIBJICHHUAX .




8 kiace
TemmoBbie IBICHUA

BeInyckHUK Hay4duTes:

. pacro3HaBaTh TEIUIOBBIE SIBICHUS U OOBSICHATH Ha 0a3e MMEIOIIMXCS 3HAHUH OCHOBHBIC
CBOMCTBA WJIM YCJIOBUS IIPOTEKAHUS ITUX SIBICHUI: TEIUIOBOE PABHOBECHE, UCIIAPEHNUE, KOHICHCALINS,
IJIaBJIEHUE, KPUCTAJUIM3AIIH, KUIIEHHE, BJIa)KHOCTh BO3/lyXa, pa3jIM4HbIE CIIOCOOBI TEIIoNepe1aun
(TerIonpoBOIHOCTh, KOHBEKLIUS, U3yUEHUE), arperaTHbIe COCTOSIHUS BEIIECTBA, MOTJIOLEHUE
SHEPIUH MPU UCIIAPEHUU )KUAKOCTH U BBIJICIICHUE €€ IIPU KOHJICHCALlUU 1apa, 3aBUCUMOCTh
TEMIIEPATypPbl KUIIEHUS OT JJaBJICHNUS;

. ONMCHIBATh U3yYEHHbIE CBOICTBA TEJ U TEILIOBBIE SIBICHUS, UCIIOJb3YS (PU3NYECKUE
BEJINYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIA dJHEPIUs, TEMIIEpaTypa, YACIbHAs TEIUIOEMKOCTh
BEIIECTBA, y/e/bHas TeIUIOTa IUIABJICHNUS, YIeJIbHAs TeIUIOTa IapooOpa30BaHus, yIeJIbHas TENI0Ta
CrOpaHusl TOIUINBA, KO3PPUIIMEHT M0JIE3HOTO ASUCTBUS TEIJIOBOTO ABUTaTENsl; IPU OMMCAHUN
MPaBUJIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUECHUS U €AUHULIBI
U3MEpeHusl, HaX0AUTh (GOPMYJIbl, CBA3BIBAIOIINE JAHHYIO PU3NYECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKON BETMUNHBI;

. aHAJIM3UPOBATH CBOMCTBA TEJI, TETUIOBBIE SIBJICHUS U TIPOIIECCHI, HCTIOIB3YSI OCHOBHBIC
MOJIOXKEHUSI aTOMHO-MOJICKYJISIPHOTO YYSHHUSI O CTPOSHUH BEIIECTBA U 3aKOH COXPAHECHHS YHEPTHUU;
. pasznuyaTh OCHOBHBIC TPU3HAKK U3YUYCHHBIX (PM3MUECKHX MOJIEICH CTPOEHUS Ta30B,
KUJKOCTEH U TBEPABIX TEIT;

. MIPUBOIUTH IPUMEPHI TPAKTUUECKOTO UCIIOIB30BaHUS (PU3NUECKUX 3HAHUH O TETIOBBIX
SIBJICHUSIX;

. pelaTh 3a/1a4u, UCHOJIb3Ys 3aKOH COXpaHEHUsl YHEPTHH B TEIUIOBBIX MpoLeccax u GopMyIbl,

CBsI3bIBAIOIIME (PU3NYECKUE BEIMUMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpaTypa, yelbHasl
TEIJIOEMKOCTh BEIIECTBA, Y/eNIbHAs TEII0Ta IUIaBJIeHUs, yAeIbHas TeIoTa napooopazoBaHus,
yaAeIbHas TeIIOTa CrOpaHUsl TOIUINBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBUS TEIJIOBOIO JBUTATENs): Ha
OCHOBE aHaJIW3a YCJIOBUS 33J]a4 3alUChIBaTh KPAaTKOE YCIOBHE, BBIACIATH (PU3NYECKUE BEITUUUHBI,
3aKOHBI ¥ (POPMYIIbI, HEOOXOUMBIE JJISl €€ PelIeHUs, TPOBOAUTH PacueThl U OLIEHUBATH PEAIbHOCTD
MOJIyY€HHOTO 3HAYeHUS (PU3NUECKON BETHUNHBL.

BbIyCKHHUK MOTYYUT BO3MOXHOCTb HAYYUTHCS:
. WCII0JIb30BATh 3HAHUS O TEIJIOBBIX SIBJICHUSAX B MOBCEIHEBHOM XU3HU JUIsl 0OecTieueHUs
0€30MMacHOCTH NP OOpaIEHUH ¢ TPUOOPaMU U TEXHUUECKUMHU YCTPOMCTBAMHU, ISl COXPaHEHHUS
3JI0pPOBbS U COONIOICHUS HOPM SKOJIOTUYECKOTO MOBEJCHHS B OKpPYXAIOIIeH cpeie; MPUBOIUTh
MIPUMEPBI SKOJIOTHYECKUX MOCIEACTBUN pabOThI ABUTaTeNe BHYTPEHHETO CTOPAHUsI, TEIUIOBBIX U
TUAPOIIEKTPOCTAHITUIH;
pa3nuyaTth rPaHUIBI IPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, IOHUMATh BCEOOIINN XapakTep
(GbyH1aMeHTaIbHBIX (PU3MYECKUX 3aKOHOB (3aKOH COXPAHEHUS SHEPTUHU B TEILIOBBIX MpOIleccax) U
OTPAaHUYEHHOCTh UCIOJIB30BAHUS YaCTHBIX 3aKOHOB;
. HaXOJHTh aJIEKBATHYIO MPEUI0KEHHON 3a7aue (PU3MUECKyI0 MOIETb, pa3peliaTh mpooiemy
KaK Ha OCHOBE UMEIOLIMXCS 3HAHUM O TEIUIOBBIX SIBJICHUSX C UCIOIb30BAHUEM MaTEMaTHYECKOTO
anmnapara, TaK ¥ IpH IOMOIIH METOJOB OLIEHKH.

3JI€KT'pI/I‘-IeCKI/Ie N MargimMTHBIC ABJICHHS , OIITHUKA

BbInmycKHUK HayduTCS:
. pacro3HaBaTh JIEKTPOMArHUTHBIE SIBIEHUS U OOBSICHATH HA OCHOBE UMEIOIIMXCS 3HAHUIN
OCHOBHBIE CBOMCTBA WJIN YCIOBHS MPOTEKAHMSI 3TUX SIBJICHUI: DJIEKTPU3aLUs TeJl, B3aUMOJIEHCTBHE
3apsi/10B, IEKTPHUUECKUI TOK U €ro AeHCTBUS (TEII0BOE, XMMUYECKOE, MAarHUTHOE), IeHCTBUE
IEKTPUYECKOTO MOJIS HA 3apsHKEHHYIO YacTHUILy, IPSIMOJIMHENHOE PaclipOCTPAaHEHHE CBETA,
OTpaXEHHE U NPEJOMJIEHUE CBETA, AUCIIEPCHSI CBETA.
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. COCTaBJISATh CXEMBI 3JIEKTPUUECKUX LIETIEH C MOCIIEI10BAaTENbHBIM U NTapaJljIelIbHbIM
COCJIMHEHUEM SJIEMEHTOB, pa3jifyasi yCIOBHbIE 0003HAYECHUS JIEMEHTOB MICKTPUUYECKUX LIENeH
(MCTOYHMK TOKa, KJIH0Y, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOJIBTMETP).

. MCIOJIb30BATh ONTHYECKUE CXEMBbI [Tl TOCTPOCHHS N300pasKeHU B IUIOCKOM 3epKalie
coOuparoreii JuH3e.
® OIMCbIBATb U3Y4YCHHBIC CBOMCTBA T U OJICKTPOMAIHUTHBIC ABJICHUA, UCIIOJIb3Ys (I)I/I3I/I‘-IGCKI/IG

BEJIMUMHBI: JIEKTPUUECKUN 3apsi]], CUJIa TOKA, JJIEKTPUUECKOE HAIIPSDKEHUE, SIEKTPUUYECKOE
COIIPOTHUBJIEHUE, YIEIBbHOE CONPOTUBIIEHUE BELIECTBA, PA0OTA AEKTPUUECKOTO MOJIs, MOLIIHOCTh
TOKa, q)OKYCHOC pPacCTOAHUC U OINITHUYCCKAad CHJIa JIMH3bI, IIPHU OITMCAHUKU BEPHO TPAKTOBATH
(bH3H‘I€CKI/Iﬁ CMBICJI UCITOJIB3YEMBIX BCJIMYUH, UX 0003HaYEHNS U CANMHUIBI UBMEPCHUS; HAXOJUTH
(bopMyIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETHUUHY C IPYTUMHU BEIMIHHAMH.

° AHAJIIM3UPOBATH CBOMCTBA TCJI, JICKTPOMAIrHUTHBIC ABJICHUA U IMTPOLECCHI, UCIIOJIb3Ys
¢du3nuecKre 3aKOHBL: 3aKOH COXPAHEHHsI IEKTPUUECKOT0 3apsiia, 3akoH OMa Ui yuacTkKa Ieny,
3aKkoH Jlxoynsa-JIeHna, 3aK0H MPSAMOJIMHENHOTO pacIIpOCTPAHEHUS CBETA, 3aKOH OTPAKECHUS CBETA,
3aKOH MPEJIOMIICHHS CBETA; IIPH 3TOM Pa3iIMyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0
MaTeMaTH4ECKOEe BbIpaKEHHE.

. MIPUBOJIUTH IPUMEPBI TPAKTUUECKOTO MUCIOIb30BaHUS (PU3NYECKUX 3HAHUMN O
AJIEKTPOMArHUTHBIX SIBJICHUSX
. pelaTh 3a/1a4M, UCHOJIb3Ys PU3NYECKUE 3aKOHBI (3akoH OMa /1715 ydacTKa LIeTd, 3aKOH

Jxoynsa-JIena, 3aKkoH TPSIMOJIMHEWMHOTO PaCIPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHU S CBETA, 3aKOH
MIpeIOMIIEHHUs CBeTa) U (POPMYIIbI, CBsI3bIBatOIINe (PU3MUECKUe BETUYUHBI (CHUJIa TOKA, JJIEKTPHUECKOe
HamnpspKeHUe, 3JIEKTPUUECKOe COMTPOTUBIIEHHUE, YIEIbHOE COMPOTHUBIIEHUE BElllecTBa, padoTa
AJIEKTPUYECKOTO MOJIsI, MOIIIHOCTh TOKa, (POKYCHOE PAaCCTOSIHUE U ONTUYECKasi CUJ1a JIMH3bL, (OPMYIIbI
pacuera 3JeKTPUUECKOro COMPOTHUBIICHHUS MTPU MOCIEA0BATEILHOM U apalieIbHOM COeIMHEHUN
MIPOBOJIHMKOB): HA OCHOBE aHAJIN3a YCJIOBUS 3aJ]aul 3allMChIBAaTh KPATKOE YCIOBHE, BBIICIATh
(bu3nyeckre BEJINYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE ISl €€ PELIEHUs, IPOBOIUTH PACUETHI U
OLIEHUBATh PEATLHOCTH MOJYYEHHOT'O 3HauUeHHs! (PU3MUECKON BEJIMYMHBI.

BBIMyCKHHK MTOTYYUT BO3MOYKHOCTD HAYYHUTHCS:
. WCTIOJIb30BaTh 3HAHHUS 00 AIIEKTPOMATrHUTHBIX SIBJICHUSIX B TIOBCEHEBHOM KHU3HH IS
obecrieueHnst 0€30MaCHOCTH TIPH OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMM, TS
COXpaHEHHUS 3JI0POBbSI U COOITIOACHUST HOPM SKOJIOTHIECKOTO
TIOBEJICHHSI B OKPY’KAIOIICH Cpeie; MPUBOIUTH IPUMEPHI BIMSHHS JICKTPOMArHUTHBIX U3JTy4eHH Ha
KHUBBIC OPTaHU3MBI;
. pa3nuyaTh rpaHUIlbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCEOOINI XapaKkTep
(byHJAMEHTAILHBIX 3aKOHOB (3aKOH COXPAHEHUS 3JICKTPUIECKOTO 3aps/ia) U OrPaHHYCHHOCTb
WCIIOJIb30BaHUS YaCTHBIX 3aKOHOB (3akoH OMa Juis yyacTka 1enw, 3akoH Jpxoyns-JIenmna u ap.);
. WCIIOJIb30BATh TIPUEMBI TIOCTPOCHUS (PU3UIECKUX MOJIENIEH, TOUCKA U (O PMYITHPOBKU
JI0Ka3aTeNIbCTB BBIIBUHYTHIX THIIOTE3 M TECOPETUYECKUX BHIBOJIOB HA OCHOBE AMITUPHUYUCCKU
YCTaHOBJICHHBIX (DaKTOB;
* HaXxOJWTh aJICKBATHYIO MIPEUIOKEHHON 3a1aue (PU3HUECKYI0 MOJIEINb, Pa3peliaTh MpooieMy Kak Ha
OCHOBE UMEIOIINUXCS 3HAHUH 00 AJIEKTPOMArHUTHBIX SIBJICHUSAX C UCTIOJIh30BAHUEM MAaTEMAaTHIECKOTO
anrmapara, Tak ¥ Ipy TIOMOIIH METOJIOB OIICHKU

9 kJjacce
Mexaanueckue SBJICHUSA

BbInmyckHUK Hay4uTCs:

o pacro3HaBaTh MEXaHUYECKHUE SIBICHUS U OOBSCHATh Ha OCHOBE UMEIOLINXCS 3HAaHUN
OCHOBHBIE CBOMCTBA WJIN YCJIOBHS NPOTEKaHMs 3TUX SBJICHUI: PABHOMEPHOE U PABHOYCKOPEHHOE
NPSIMOJIMHEHHOE JIBUKEHUE, OTHOCUTEIBHOCTh MEXaHUUECKOTO JBM)KEHUS, CBOOOIHOE MajIeHUe Tell,
PaBHOMEPHOE JIBKEHUE 110 OKPYKHOCTH,

o B3aMMO/ICHCTBUE TEJ, PEAKTUBHOE JIBUKEHHE, KOJeOaTebHOE IBIKEHUE, PE30HAHC,
BOJIHOBOE JIBI)KEHUE (3BYK);
o OTIHMCHIBATh M3yYEHHBIE CBOICTBA TNl M MEXAaHUUYECKUE SIBIICHUS, UCTIONB3YS (DU3NUYECKUE
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BEJIMYUHBL: IYTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, IepHOo/1 00paleHNs], UMITYJIbC Tela,
aMIUTUTY/a, IEPUOJ] M YacTOTa KoJIeOaHUH, JUTMHA BOJIHBI M CKOPOCTh €€ PaCpOCTPaHEHUS; IIPU
OTIMCAaHUH NPABUIIBHO TPAKTOBATH (PU3MUUECKUI CMBICI UCHOIB3yEMBIX BETUUNH, UX 0003HAYECHUS U
€IMHUIIBI ©3MEPEHUS, HAXOIUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIUYHHY C
JIPYTrUMH BEJTMYMHAMHU, BBIYUCIATH 3HAYCHUE (PU3NUECKOI BETUUNHBL;

J aHAJTM3UPOBATh CBOICTBA TEJ, MEXaHNYECKUE SIBJICHUS U MPOLIECCHI, UCIOJb3Ys (PHU3NIECKUE
3aKOHBI: 3aKOH COXpPAaHEHHUS SHEPIUH, 3aKOH BCeMUpHOTo Tsarotenus, ), I, I u IIl 3akonst HetoToHa,
3aKOH COXPaHEHUS UMITYJIbCA IIPH STOM Pa3IN4aTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €r0
MaTeMaTH4eCKOE BbIPAKEHUE;

®  pasnMyYaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PH3UUECKUX MOJICIICH: MaTepralbHas TOUKa,
MHEpLHAJIbHAs CUCTEMA OTCUETA,

e  pelaTh 33Ja4u, UCHOJb3Ys PU3NUYECKHE 3aKOHBI (3aKOH COXPaHEHUs YHEPIUH, 3aKOH
BCEMHUPHOIO TATOTEHUS, NPUHIMN cynepnosuuuu cui, I, 11 n I1I 3akonsl HeroToHa, 3aK0H
COXPAaHEHHUS UMITYJIbCa,) U (POPMYJIbI, CBSI3bIBaIOIINE (PU3HUECKHE BETUUUHBI (ITyTh, CKOPOCTH,
YCKOpEHHUE, Macca Tena, CUila, UMIYJbC Tea, KHHETUYeCKas SHeprusl, IOTEeHI[MAJIbHAS YHEPT U,
MexaHuueckas paboTa, cuja TPeHHs CKOJIbKEHUSI, KOAPPUIIUEHT TPEHUS, aMIUIUTY1a, IEPUO U
yacToTa KoJieOaHW, JJIMHA BOJIHBI U CKOPOCTh €€ PaclpoOCTPAaHEHHs): HA OCHOBE aHaJIM3a YCIOBUS
3aJ1auM 3alKChbIBaTh KPATKOE YCIOBUE, BHIACIATh (PU3NUYECKHE BETUUUHBI, 3aKOHBI U (OPMYJIbI,
HE0OXO0IMMBIE Ul €€ PELIeHUs], IPOBOUTH PACUEThl U OIIEHUBATh PEAIbHOCTD MOJIyYEHHOTO
3HaueHUs (U3NYECKON BETNUNHBI.

BBIHYCKHI/IK IMOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:
® HCIIOJIB30BAaTh 3HAHUS O MECXAHNYCCKHUX ABJICHUAX B HOBCG}]HCBHOI\/'I KU3HU IJIs1 06ecnequH${
0€30MacHOCTH MPU 0OpaIEHUHN ¢ TPHOOPAMHU M TEXHUIECKUMH YCTPOUCTBAMHU, JJI COXPAHEHUS
310pPOBbSI U COONIOICHNS HOPM SKOJIOTUYECKOTO MOBEJCHHS B OKpYXKAIOIIel cpesie; MPUBOIUTh
MIPUMEPBI TPAKTUYCCKOTO MCIIOJIb30BAHUA (i)I/I?)I/I‘-IeCKI/IX 3HAHUIN 0 MEXAHNYECKUX ABJIEHUIX U
(1)I/I3I/ILIGCKI/IX 3aKOHax; MPUMEPHI NCITI0JIb30BaHUA BO300HOBIIIEMBIX UCTOYHUKOB OHEPIHUH;
OKOJIOTUYCCKUX HOCJ'ICI[CTBI/II\/'I HCCIICO0OBAHUA KOCMHUYECKOTO ITPOCTPAHCTB,
. pasznuyaTh TPAHUIIBI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB, TOHUMATh BCEOOINI XapaKTep
(dbyHIaMEHTATBHBIX 3aKOHOB (3aKOH COXpaHEHUS MEXaHUYECKON YHEPTUH, 3aKOH COXPaHECHHS
I/IMHy.]'II)C'él,) N OTPAHUYCHHOCTD UCIIOJIB30BaHUA YaCTHBIX 3aKOHOB (SaKOH BCEMHPHOI'O TATOTCHUA U
p.);
. HaxOJIUTh aJICKBATHYIO MPEIJI0KCHHOM 3a/1aue (PU3UIECKYI0 MOJICITb, pa3perniaTh IpooiemMy
KaK Ha OCHOBC UMCHOIIUNXCSI 3HAHUU 10 MEXAHHUKE C HUCII0JIb30BAHUEM MATEMATHUECKOT'O alrapara,
TaK U IIPHU IIOMOIIHU METOJOB OLICHKH.

BﬂeKTpOMaFHI/ITHLIe ABJICHUA

9 kJjacce

BbInmyckHUK HayduTCs:
. pacro3HaBaTh JIEKTPOMArHUTHbIE SIBIEHUS U OOBSICHATh HA OCHOBE UMEIOIIMUXCS 3HAHUMN
OCHOBHBIE CBOMCTBA WJIM YCIIOBUS IPOTEKAHUS TUX SABJICHUN: JIEKTPOMAarHUTHAs MHIYKLINS,
JeCTBUE MAarHUTHOTO I10JIs1 HA IPOBOJIHUK C TOKOM M Ha JIBIXKYILYIOCS 3apsKEHHYIO YacTHUILy,
3JIEKTPOMArHUTHBIE BOJIHBI.
. OIMCBIBATh U3yYEHHBIE CBOMCTBA TEJ U AJIEKTPOMAarHUTHbIE SBJICHUS, UCTIONbB3Ys (pru3nueckne
BEJIMUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI M YAaCTOTA CBETA; IPU ONMCAHUH BEPHO
TPAaKTOBATh (PU3MUECKUI CMBICT UCHOIb3YEMBIX BETMUNH, UX 0003HAYEHUS U €AMHUIIBI U3MEPEHUS;
HaXOJUTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYMHY C APYTUMH BEJTHUU HAMHU.
. aHAJIN3UPOBATh CBOWCTBA TEJI, DJIEKTPOMArHUTHBIE SIBJICHUSI U IIPOLIECCHI, UCTIOIb3Ys
¢du3nyeckre 3aKOHbI: 3aKOH AMIIepa, ; IPH 3TOM pa3inyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U €r0
MaTeMaTHYECKOE BBIPAXKEHHE.

® NPUBOJUTH ITPUMCEPBI MIPAKTUYCCKOT'O NUCII0JIb30BAHUA (I)I/ISI/I‘-ICCKI/IX 3HAHMUH O
QJICKTPOMATrHUTHBIX SIBJICHUAX
° peliaTh 3aga4u, UCTI0JIb3Y: (I)I/ISI/ILICCKI/IC 3aKOHBI (SaKOH AMnepa) u (I)OpMy.HBI, CBA3BIBAIOIIHEC
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¢u3nvecKkre BEIMYUHBI (CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JAJIMHA BOJHBI M YaCTOTA CBETA): Ha
OCHOBE aHAJIN3a YCIOBHUS 331a4H 3alUChIBATH KPATKOE YCIIOBUE, BHICIATH (PU3NUECKUE BEIUYHHBI,
3aKOHBI U (JOPMYJIBI, HEOOXOAUMBIE JIJIs €€ PELICHHUs, IPOBOAUTH PACUEThl U OLICHUBATH PEATbHOCTh
MOJIYYEHHOTO 3HaUCHHsI (PU3NYECKON BEIIMUHMHBL

BbIIyCKHUK MOJYyYUT BO3MOYKHOCTb HAyUUThCS:
. WCIOJIb30BATh 3HAHUSI 00 AJIEKTPOMArHUTHBIX SIBJICHUSAX B MOBCEIHEBHOM KU3HU JUIS
oOecrieyeHns 6€30MACHOCTH MPU OOPALICHUN C TPUOOPAMH U TEXHUYECKHMHU yCTPONUCTBAMU, JUIS
COXPAHEHUS 3/I0pPOBbS U COOIOIEHUSI HOPM IKOJIOTHYECKOTO
MIOBEICHUS B OKpYXKaloIllel cpeie; IPUBOIUTh MPUMEPDI BIUSHUS 3JEKTPOMArHUTHBIX U3JIy4EeHUI Ha
YKUBbIE OPTraHU3MBl;

. pa3nuyaTh rpaHUIbl IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB, TOHUMATh BCEOOIINI XapakTep
(byHIaMEHTAJIBHBIX 3aKOHOB W OTPaHUYEHHOCTh MCIOJB30BAaHHUS YaCTHBIX 3aKOHOB;
. MCTIOJIb30BATh MPUEMBI TIOCTPOCHUS (PU3UIECKUX MOJICNIEH, TOUCKA U (POPMYITHPOBKU

JI0Ka3aTeNIbCTB BBIABUHYTHIX TUIIOTE3 U TEOPETUYECKUX BHIBOIOB HA OCHOBE SMITMPHUUYECKU
YCTaHOBJIEHHBIX (PaKTOB;

HaXOJUTh aJIEKBaTHYIO IPEAJIOKEHHOH 3a/1a4e (PU3MYECKYI0 MOJIEIIb, pa3pelaTh NpodIeMy KaK Ha
OCHOBE UMEIOUINXCS 3HaHUN 00 3JIEKTPOMATrHUTHBIX SBJICHUSAX C UCIOJIb30BAaHUEM MAaTEMaTHUYECKOTO
anmnapara, TaK ¥ IIpy OMOIIIM METOJI0B OLIEHKU

KBanToBEIC SIBIICHUS

BrimyckHUK HAayduTCS:

. pacrno3HaBaTh KBAaHTOBbBIE SIBJICHUS U OOBSCHATH HA OCHOBE UMEIOLIUXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS ITUX SBJICHUI: €CTeCTBEHHAs! U UCKYCCTBEHHAs PaIiOaKTUBHOCTb,
a-, P- u y-u3ny4eHus, BOSHUKHOBEHHE JTMHEWYATOrO CIIEKTPa U3JIy4yeHHUs aTOMa;

. OTHCHIBATh U3yYCHHbIE KBAHTOBBIE SIBJIICHNUS, UCIIONb3Ys (PU3HUECKHE BEIMUHUHbBI: MaCCOBOE
YHCII0, 3apAI0BOE YHCIIO, IEPUOJ MOTypacnaja, SHeprusi (GOTOHOB; MPHU OMKUCAHUU MTPABUIILHO
TPaKTOBaTh PU3NYECKHI1 CMBICI UCIIOJIB3YEMbIX BEIMYNH, UX 0003HAUEHUS ¥ €AUHULBI U3MEPEHHUS;
HaXOJUTh (OPMYIIBI, CBSA3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BETMYUHY C IPYTUMH BEIUYUHAMH,
BBIYHCIIATH 3HaUCHHUE (PU3MUECKON BEIUYUHBL;

. aHAJIM3UPOBATH KBAHTOBBIE SBJICHUS, UCIIOIb3Ys (DU3MUECKHUE 3aKOHBI U IMOCTYNAThI: 3aKOH
COXpaHEHUs SHEPTHH, 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAaHEHUsI MACCOBOIO
YHUCIIa, 3aKOHOMEPHOCTH HU3JIyYE€HHSI M TIOTJIOLIEHUSI CBETa aTOMOM, IPU 3TOM Pa3InyaTh CIOBECHYIO
(hOopMyITUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BhIPAKEHUE;

® Ppas3indaTb OCHOBHBIC IIPU3HAKU nnaHeTapHoﬁ MOJACJIN aTOMa, HYKJ'IOHHOI\/'I MOJCIN aTOMHOI'O
aapa,
® IIPHUBOJUTH ITPUMEPEI ITPOABJIICHUA B IIPUPOAC U MPAKTHUYCCKOI'O0 UCIIOJIb30BaHMA

PaguOaKTUBHOCTHU, AACPHBIX U TECPMOAACPHBIX peaKum?I, CIICKTPAJIbHOI'O aHaJIn34d.

BLIHyCKHI/IK MOJIYYHUT BO3MOXKHOCTb HAYYUTHCS:

® HCIIOJIb30BATH IMOJIYUCHHBIC 3HAHUS B MMOBCEIHEBHOM KU3HU IIpu O6paIJ_ICHI/II/I C an60paMH n
TCXHUYCCKHUMH YCTPOI‘/'ICTBB.MI/I (C‘leT‘lI/IK HOHU3UPYIOLIUX YaCTHILI, I[O3I/IMeTp), I COXpAaHCHUA
300POBbA U CO6J'IIOI[CHI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUA B OKPY)KB.I-OH_Ieﬁ cpeae;

® COOTHOCHUTB SHCPIUiO CBA3HW ATOMHBIX AICP C ,HG(I)GKTOM MacCcChI,

® IIPpUBOINUTDL IIPUMEPLI BJIMAHUA PAIHOAKTUBHBIX HSHy‘IeHI/Iﬁ Ha KUBBIC OPraHru3Mbl; IIOHUMATb
MIPUHIUAIT JEeHCTBUSA AO3UMCETPA U pa3IN4aTh YCIOBUA €TI0 UCIIOJIB30BAHUAA,

° ITOHHUMATh SKOJIOTHYCCKHUC HpO6J'ICMBI, BO3HUKAOIIUEC ITPHU UCTIOJIB30BAHUH aTOMHBIX

SHGKTpOCTaHHHﬁ, U IIyTU pCHICHUS 3THUX r[po6neM, MEPCICKTUBLI UCIIOJIB30BAHUS YIIPABIACMOT'O
TCPMOAACPHOT'O CUHTEC34a.

DJIEMEHTHI aCTPOHOMUU

BbImycKHUK Hay4uTCS:

° YKa3bIBATb Ha3BAHUS IIJIAHCT ConHeyHoH CHUCTCMBI; PA3JINYATh OCHOBHBIC IMTPU3HAKH CYTOYHOT'O
BpalllCHUA 3BE3JHOT'O He6a, JABHXKXCHUA .HYHLI, COJ'IHI_[a U IJIAHET OTHOCHUTCIIBHO 3BC3/1;
® IIOHUMATD pa3JINdusl MCKIAY FCJII/IOLIGHTquCCKOﬁ n FeOHeHTqueCKOﬁ CUCTCMAMH1 MHUpaA,
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BBINMYCKHUK MOTYYUT BO3MOXKHOCTh HAyIUThHCS:

. yKa3bIBaTh OOIIME CBOWCTBA U OTIMYUS IJIAHET 36MHOMN TPYIIIBI U IJIAHET-TUTAHTOB; MAJIBIX
Ten COJIHEYHOM CHUCTEMBI U OOJIBIINX IJIAHET; M0JIb30BaTHCS KapTOi

3BE3/IHOT0 Heba mpu HAOMIOICHHSIX 3BE€3JHOTO Hela;

. pasinyaTh OCHOBHBIC XapaKTEPUCTUKHU 3Be3]1 (pa3mep, LIBET, TEMIIEPAaTypa) COOTHOCUTD LIBET
3BE3/bl C €€ TEMIIEPATYPO;
® Pas3iindaTh T'MIIOTE3bI O IMPOUCXOKACHUN ConHEYHOH CUCTEMBI.

2.2.2.14. ®usuxka.

Conep:kanme Kypca.
dmnueckoe 00pa3oBaHKe B OCHOBHOM IIKOJIE TOJIKHO 00eCeunTh (POPMHUPOBAHUE Y
oOyJaromuxcst MpeCTaBICHUN 0 HAYYHOH KapTHHE MUPa - BAKHOTO pecypca HayqHO- TEXHHYECKOTO
nporpecca, 03HaKOMJICHHE 00yJaromuXxcs ¢ U3NIECKUMHI B aCTPOHOMHYECKIMH SIBJICHUSMU,
OCHOBHBIMH NPHHIIUTIAMH PAOOTHI MEXaHU3MOB, BEICOKOTEXHOJIOTUYHBIX YCTPOCTB U IIPUOOPOB,
pa3BUTHE KOMIIETEHINI B PEIICHNN HH)KEHEPHO-TEXHMUECKUX U HAYYHO- UCCIIEA0BATEILCKUX 3a7ad.
OcBoenue yuebHoro npenmeta «Pu3nka» HaPaBICHO HAa Pa3BUTHE y 00yJarOIINXCs

MIPEJCTAaBICHUI O CTPOCHNH, CBOMCTBAX, 3aKOHAX CYIIIECTBOBAHUS U IBUKCHHUSI MaT€pPHH, HA OCBOCHHE
oOyuarouuMucs o0IIKMX 3aKOHOB M 3aKOHOMEPHOCTEN MPUPOHBIX SIBICHUH, CO3/ITaHHUE YCIOBHUH 1715
(hopMUpPOBaHHS UHTEIUIEKTYaTbHBIX, TBOPUECKUX, TPAKIAHCKAX, KOMMYHHKAIITHOHHBIX,
WH(POPMAIMOHHBIX KoMIteTeHInKA. O0yJaronuecs OBIaICI0T HAyYHBIMH METOIAMH PEIICHHS
Pa3IMYHBIX TEOPETUIECKUX U MPAKTUIECKUX 3324, YMEHHSIMH (DOPMYITHPOBATH THITOTE3HI,
KOHCTPYHPOBATh, TPOBOIUTH SKCIIEPUMEHTHI, OIICHUBATh M aHAIN3UPOBATH IMOJYYCHHBIE PE3YIbTATHI,
COIIOCTaBIIATh UX C OOBEKTUBHBIMU PEATHSIMH JKU3HU. VYueOnbrii npenmet «Du3nkay
crocoOcTByeT (POPMUPOBAHNUIO Y 00YUAIOIIUXCS YMEHUN O€30M1acHO UCTIONIb30BaTh Jab0paTopHOe
000pyJ0BaHuE, TPOBOJANUTh €CTECTBEHHO-HAY4YHbIE UCCIIEJOBAHUS M SKCIIEPUMEHTBI, aHAJIN3UPOBATh
MIOJTy4EHHBIE PE3YyNbTaThl, IPEACTABIATh U HAYYHO apTyMEHTUPOBATh MOTY4YE€HHBIE BBIBOIbI.

N3zyuenne npeamera «Pu3uka» B 4acTH GOPMUPOBAHUS Y 00YYAIOLIUXCS HAYYHOTO
MHPOBO33PEHHUsI, 0OCBOCHHUSI OOIICHAYIHBIX METOI0B (HAOIIOCHIE, M3MEPEHNE, IKCIIEPUMEHT,
MO/IEIUPOBAHUE), OCBOCHHUS IIPAKTUYECKOT0 MPUMEHEHHSI HAyYHbIX 3HaHUHN (PU3UKH B KU3HU
OCHOBAHO Ha MEXIIPEIMETHBIX CBS35X ¢ MpeaMeTamu: «Martematukay, «MHopmaTukay, « Xumus»,
«buonorusy, «I'eorpadpus», «konorus», «OCHOBbI O€30IIACHOCTH KHU3HEACITEIBHOCTH, «cTopusy,
«JIureparypa» u zp.

7 kiaacc

du3nka u pusnIecKue MeTOAbl H3YyUYEeHUs PUPO/IbI
®usuka — Hayka o npupoje. Pusndeckue Tena u sipiienus. Habmogenue u onucanue
¢buznueckux apieHnid. GU3NUECKUI SKCIIEPUMEHT.
duznyeckre BEIMYMHBI U UX U3MepeHHne. TOYHOCTh U MOTPETHOCTh U3MEPEHHIA.
MexnyHapoaHas cUCTEMa eIUHUILL.
duznyeckre 3aK0HbI U 3akOHOMepHOCTH. Dusnka u Texuuka. Hayunsiit Mmetoa no3nanus. Pons
(bu3Kuk B GOPMUPOBAHUYU €CTECTBEHHOHAYYHOU IPaMOTHOCTH.

MexaHn4YecKHe SIBJICHHS

Mexanndeckoe ABmkeHre. OTHOCHTEIILHOCTh MEXaHUYECKOTO ABMKEeHU. Du3ndecKue BEINYNHbI,
HE0OXO0IUMBIE JUI OTTUCAHMSI IBUKEHHS U B3aUMOCBS3b MEXKTy HUMU (TyTh, CKOPOCTb, BpeMsI
nBukeHus ). PaBHoMepHOe npsiMonimHeitHoe ABmkenne. MHepuus. Macca tena. [InmoTHOCTH BelecTBa.
Cuna. Enquanns! cuitel. Cuita Tspkectu. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocts. CBsi3b
MEXKy CUJIOHN TSKECTH M Maccoi Tena. Jlunamomerp. PaBHoaelicTByromas cuna. Cuna TpeHusl.
Tpenue ckonbxenus. Tpenue nokosi. TpeHue B Npupoie U TEXHUKE.

Mexannyeckas pabota. MomHocTs. DHeprus. [loTeHInanbHas 1 KWHEeTHYecKasi SHEPTUsl.
[IpeBparnienue 0JHOTO BUJIa MEXaHUYECKON SHEPTUU B IPYTOil.

[IpocThie MexaHU3MBIL. Y CIOBHUSI pABHOBECHUS TBEPAOTO TeJa, UMEIOILIETO 3aKPEIJICHHYIO OCh
nBrkeHusi. MomeHT cuibl. LleHTp TskecTu Tena. Peiuar. PaBHoBecue cuit Ha peryare. Peryaru B
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TEXHUKe, ObITY 1 nipupoe. [loaBmwKHbBIC U HEMOIBMKHBIC OJIOKU. PaBeHCTBO paboT mpu
MCIOJIb30BAHMH MPOCTHIX MEXaHU3MOB («30JI0TO€ MPABUIIO MeXaHUK»). KoadduuueHT noseznoro
JNEUCTBUSI MEXaHU3MaA.

JaBnenue TBepAbIX Tel. Exunauiiel u3mepenus aapineHusi. CriocoObl M3MEHEHUs AaBlieHus. JlaBieHue
xuakocTel U razoB 3akoH [lackans. JlaBieHue )KuaAKOCTH Ha IHO U cTeHKU cocyzaa. CooOuiatonuecs
cocyabl. Bec Bo3ayxa. AtmocdepHoe naienue. Mzmepenue armochepHoro aapieHus. OnbIT
Toppuuennu. bBapomerp-anepous. ATMochepHoe JaBieHUe Ha Pa3IUYHbIX BBICOTaX. | napaBinyeckue
MeXaHU3MBI (IIpecc, Hacoc). [laBieHne KUIKOCTH U ra3a Ha MOrPyKEHHOE B HUX TeJlo. ApXuUMenoBa
cuna. [InmaBanue Ten u cynos Bo3ayxoraBanue.

TenoBble sIBJAEHUS

Ctpoenue BemecTBa. ATOMBI X MOJIEKYITBI. TeruioBoe ABMKEHHE aTOMOB U MoJiekyll. uddy3us B
razax, JKUAKOCTSIX U TBEpAbIX Tenax. bpoyHoBckoe nBmxenne. Bzaumoaelicteue (IpuTsHKeHUE U
OTTAJIKMBAaHUE) MOJIEKYJI. ATperaTHble COCTOSIHUS BEIecTBa. Pa3innune B CTPOCHUH TBEP/BIX TET,
KUAKOCTEU U ra3os.

IIpumepHbIe TeMbI JTA00OPATOPHBIX U MPAKTHYECKUX PadoT
JlabopaTopHbie pabOThI (HE3aBUCUMO OT TEMATUUYECKON MTPUHAIICKHOCTH) JIEISTCS CICIYIOITNE
TUIIBI:

1. [IpoBenenue npsAMbIX U3MEPEHUI PU3NUECKUX BETUUNH

2. Pacuer 1o noay4eHHbBIM pe3ynbTaTaM MpsIMbIX U3MEPEHUN 3aBUCUMOTO OT HUX MapameTpa
(KOCBEHHbBIE U3MEPEHMUS).

3. Habmoienue siBJIeHM 1 NOCTaHOBKA OMBITOB (HA KAU€CTBEHHOM YPOBHE) IO 0OHAPYKEHUIO
(akTOpOB, BIAMSIONIMX Ha MPOTEKaHUE JAHHBIX SIBJICHUH.

4, HccnenoBanue 3aBUCUMOCTH OJTHOUM (PM3MUECKONM BETUYUHBI OT APYrOi ¢ MPEACTABICHHEM
pe3yNnbTaToOB B BUE rpaduKa Win TaOIUIIbL.

S. IIpoBepka 3a1aHHBIX IPENON0KEHUH (IIPSIMbIe N3MEPEHUsT PU3NUECKUX BETUUMH U CPAaBHEHHE
3aJJaHHBIX COOTHOILIEHUI MEX/ly HUMH).

6. 3HAKOMCTBO C TEXHUYECKHMH YCTPOMCTBAMH U UX KOHCTPYUPOBAHHUE.

JIrobas pabouas mporpamma J0JKHA TPEeyCMaTPUBATh BBITIOJIHEHHE JTAOOPATOPHBIX padoT
BCEX YKa3aHHBIX TUIIOB. BpIOOp TemMaTHKu U unciia paboT KakJI0ro THUIIAa 3aBUCUT OT OCOOEHHOCTEH
paboueii nporpammel 1 Y MK.

IIpoBenenue npsiMbIX U3MepeHU (PU3NIECKUX BeJIUINH
N3mepenue pa3mepos Tel.

N3mepenue pa3mMepoB MallbIX Tell.

W3mepenue maccol Tena.

N3mepenue o6bema tena.

N3mepenue cuibl.

W3mepenue naBneHust Bo3ayxa B OaJlJIOHE MO MOPIIHEM.

akwnE

PacyeT no nosryuyeHHbIM pe3y/JibTaTaM NPSAMbIX H3MePeHUI 3aBUCHMOI0 OT HUX NapaMeTpa
(KOCBeHHBbIE M3MEPEeHNs)
W3MepeHne IOTHOCTH BeIeCTBa TBEPJIOTO Tela.
Omnpenenenne ko3 duiueHTa TpeHus: CKOIbKEHHUS.
OmnpeneneHne )xeCTKOCTU MPYKHUHBI.
OmnpeneneHne BBITAIKUBAIOMIEH CUJIbI, ICHCTBYIONIEH HAa OTPYKEHHOE B )KUAKOCTh TEJO.
OmnpeneneHrne MOMEHTA CUIIBL.
N3MepeHne cKkopocTH paBHOMEPHOTO JBH)KEHHUSL.
W3mepeHune cpeiHeit CKOPOCTH IBMXKEHUSI.
Omnpenenenne paboThl ¥ MOIIHOCTH.
HccnenoBanue 3aBUCUMOCTH BBITAJIKUBAIOLIECH CHITBI OT 00beMa MOTPYKEHHON 4acTH OT
TUIOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTH OT IUNIOTHOCTH M MaccChl TeJa.
. UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT
TUTOIIATH.

wCoNo~WNE

=
o

Hao0Jiro1eHne siBJIeHUIl U IOCTAHOBKA ONBITOB (HA KA4eCTBEHHOM YPOBHeE) 10 00HAPYKEHUIO
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(paxkTOpOB, BJAMAIOIIMX HA NPOTEKAHNE JAHHBIX IBJICHUI
1. HaGnronenue 3aBUCHMOCTHU AABJICHHS ra3a OT 00beMa U TeMIIEPaTypBhI.
2. HccrnenoBanue 3aBHCUMOCTH Beca Tela B )KUJKOCTH OT 00beMa MOTPYKEHHOH YacTu.
3. MHccrnenoBanue 3aBHCUMOCTH OJJHOM (PH3HUECKON BEIMYMHBI OT IPYrO# ¢ IPEACTaBICHUEM
pe3yabTaToOB B BHJIE rpaduka Wiy TaOIHIIBL.
4. HccnenopaHue 3aBUCUMOCTH MacChl OT 00beMa.
5. HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUSI OT CUJIbI AABJICHHUSL.
6. HccrienoBanue 3aBHCUMOCTH 1e()OPMAIIH IPY>KUHBI OT CHJIBL

IIpoBepka 3aaHHBIX NPEANOJIOKeHNH (IPsiMble U3MepeHusl (PU3NYECKHUX BEJIMYMH U CPAaBHEHUE
3aJJaHHBIX COOTHOIIEeHUI Mexny Humu). [IpoBepka runores

1. TIpoBepka rumoTte3bl O JMHEHHOHN 3aBUCUMOCTH JUTMHBI CTOJIONKA KHUJAKOCTH B TPYOKE OT
TEeMIIepaTyphI.
KoncTpynpoBanue HaKJIOHHOM TNIOCKOCTH ¢ 3aaHHbIM 3HaueHueM KII/I.
KonctpynpoBanue apeomeTpa 1 UCTIBITAHHE €r0 PabOTHI.
4. KoHcTpynpoBaHHE MOJIENH JIOAKHU C 33JJaHHOM TPY30M0IbEMHOCTHIO.

w N

8 kiacce

TenoBblie sIBJIEHUS

ArperatHble COCTOSIHMS BelllecTBa. Pa3znuune B CTPOCHUH TBEP/ABIX TEJ, KHUIKOCTEH U ra3os.
Tennosoe paBHOBecue. Temmneparypa. CBsI3b TeMIIEpaTyphl CO CKOPOCTBIO Xa0THYECKOTO JIBUKECHHS
yacTull. BHyTpeHHsis sHeprus. PaboTa u Temionepenaya Kak crmocoObl U3MEHEHUS BHYTPEHHEH
sHepruu tena. TemnonpoBoaHocTs. KonBeknus. M3nydenne. [IpuMeps! Teronepenayn B IpUpoae U
TexHuke. KonnyecTBo TemnoTsl. Y ienbHast TEMJI0EMKOCTh. Y JIeNbHasl TEMJI0Ta CrOpaHus TOTLINBA.
3aKOH COXpaHEHUs U MPEBPALICHHS YJHEPTUU B MEXaHUYECKUX U TEIUIOBBIX npoueccax. [InmaBnenne n
OTBEP/IEBAaHUE KPUCTAIUIMYECKUX TeJ. Y IebHas TEIUIOTa I1aBiaeHus. VcnapeHue u KOHIeH calusl.
[Tornonienue 3Hepruy Npu UCHAPEHUH KUIKOCTH U BBIIETICHUE €€ IPU KOHIeHcauuy napa. Kunenue.
3aBUCUMOCTb TEMIIEPATyphl KUIICHUS OT JaBleHHs. Y elbHas TeIioTa napooopazoBaHus U
KoHJIeHcannH. BiiaxxHocTs Bo3myxa. PaboTa raza npu pacmmpennn. [IpeodpazoBaHus 3HEpTUU B
TEIUIOBBIX MallIMHax (mapoBas TypOuHa, IBUraTellb BHYTPEHHETO CTOPaHHUs, PEaKTUBHbBIN JIBUTATENb).
KIIJI TerutoBo# MaImuHbl. DKOJIOTHIECKUE TTPOOIEMBbI NCITOIH30BAHUS TETIJIOBBIX MaITHH.

3JICKTp0MaFHI/ITHbIe ABJICHUA

Dnextpusanus puznyeckux Tei. BzaumoaeiictBue 3apsskeHHBIX Teql. J[Ba poja 3JeKTpUuecKux
3apsAaoB. [lenuMOCTb 3JeKTPUUYECKOTO 3apsiia. DJIeMEHTApHBIN IEKTPUUECKU 3apsl. 3aKOH
COXpPaHEHUS ANEKTpUYecKoro 3apsaaa. [[poBoIHUKH, TOTYIPOBOJHUKU U U30JIATOPHI JIEKTPUUECTBA.
DIEKTPOCKOI. DNEKTPUYECKOe MoJie Kak 0coOblil BUI MaTepuu. JlelicTBUE 3IIEKTPHUUECKOro MOJis Ha
anekTpudeckue 3apaasl. KongeHncarop. DHeprust 31eKTpUYecKoro Mo KOHIeHCaTopa.
DOnexTpuyecKuil TOK. ICTOUHUKH 3IEKTPUYECKOTO TOKa. DJIEKTpUUYECKas IIENb U €€ COCTaBHbIE YaCTH.
Hanpasnienue u neficTBuUs JIeKTpUIECKOro Toka. HocuTenu anekTpuieckux 3apsiioB B MeTaiax.
Cuna Toka. DIeKTpUUeCKOe HAMpPsHKEHUE. DIEKTPUUECKOE COMTPOTUBIICHHE TPOBOAHUKOB. EHHUIIBI
COTPOTUBIICHUSL.

3aBHCHMOCTH CHJIBI TOKA OT HanpsbKkeHus. 3akoH OMa 7S ydacTka 1enu. Y AeTbHOE COMPOTHBIICHHUE.
Peocrartsl. [locnenoBarenbHoe coeMHEHNE MPOBOAHUKOB. [lapannenbHoe coeuHeHrne MPOBOIHUKOB.
PaGora snekTprudeckoro moss o nepeMenIeHuIo AMEeKTPUIECKUX 3apsa0B. MOIIHOCTD
ANEKTPUUECKOTO TOKa. HarpeBanue npoBOAHMKOB 3JIEKTPUUECKUM TOKOM. 3akoH J[xoyins - JleHna.
DneKTpuYecKrue HarpeBaTeNlbHbIE H OCBETUTENbHBIE TPHOOPHI. KopoTkoe 3aMbIkaHueE.

MarnutHoe noJsie. MarautHoe nosie Toka. OneIT Opcrena. MarHuTHOE 1MoJie MOCTOSIHHBIX MarHUTOB.
MarnuTHO€ noJie 3eMJId. DJIEKTPOMarHuT. MarHuTHOE NoJjie KaTylku ¢ TokoM. [Ipumenenue
ANIEKTPOMArHuToB. [IeficTBMe MarHUTHOTO MOJIsL Ha TPOBOJIHUK C TOKOM .

DNEeKTpOABUTATENb.

Hcrounuku cBeta. 3aKOH MPSMOJIMHEMHOTO paclipOCTPaHEHHUE CBETA. 3aKOH OTPAKEHHUS CBETA.
[1nockoe 3epkano. 3akoH npenomiieHus ceera. JIunzpl. DOKYCHOE PacCTOsIHUE U ONTHYECKas Cuja
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nuH3bL M300paxenune npeaMera B 3epkaie u quH3e. Ontudeckue npruOopsl. 171a3 kak onTryeckast
cUCTEMA.

IIpumepHbIe TEeMbI JJA00PATOPHBIX U NPAKTHYECKUX PadoT
JIaGopatopHubie pabOThI (HE3aBUCHUMO OT TEMAaTHYECKON MPUHAUIEKHOCTH) ACTATCS CIETYIOIIHNE
THIIBI:

1. [IpoBeneHne NpsAMBIX U3MEPEHUN (PU3NUECKUX BEITUYHH

2. Pacuer 1o nosay4eHHbIM pe3ynbTaTaM MpsIMbIX U3MEPEHUN 3aBUCUMOT0 OT HUX ITapaMerpa
(KOCBEHHbBIE U3MEPEHMUS).

3. Habmtoenue sBJaeHUM ¥ NOCTaHOBKA ONBITOB (HA KAUECTBEHHOM YPOBHE) 110 OOHAPYKEHUIO
(baxTOpOB, BAMSIONIMX Ha MPOTEKAHNE JTAHHBIX SIBICHHM.

4, HccnenoBanue 3aBUCUMOCTH OJTHOUM (PM3MUECKOM BETUYUHBI OT APYroi ¢ MPEACTABICHHUEM
pe3yJabTaTOB B BUJAE rpaduka Win TaOIULIbL.

o. [IpoBepka 3a1aHHBIX IPEANOI0KEHUH (IIPsMbIE U3MEPEHUS PU3NUECKUX BEIUUNH U CPaBHEHUE
3aJIaHHBIX COOTHOIIEHUM MEXKYy HUMH).

6. 3HaKOMCTBO C TEXHUYECKMMH YCTPOICTBAMH U X KOHCTPYHUPOBAHUE.

JIro6as pabouast mporpamMmma J0KHA MPeyCMaTpUBaTh BBITIOJHEHHE JTJa00OPaTOPHBIX paboT
BCEX YKa3aHHBIX TUIIOB. BpIOOp TemMaTHky 1 ymciia padoT KakJI0ro THUIA 3aBUCUT OT 0COOEHHOCTEN
paboueit nporpammel 1 Y MK.

IIpoBenenue npsiMbIX H3MepeHUil GU3NIECKUX BEJIUYHH

N3mepenune Temneparypsl.

W3mepenune cuibl TOKa U €ro peryjanpoBaHue.
N3mepenune HanpsokeHUs.

N3mepenue yrioB najieHus U MpeaoMIICHHUS.
M3mepeHne GOKyCHOTO pacCTOSHUS JIMH3BI.

ogrwdE

PacuyeT mo mosiydyeHHbIM pe3yJbTaTaM NPSIMbIX H3MePEeHHH 3aBUCMMOTI0 0T HIX apaMeTpa
(KOCBeHHBbIE M3MEpPEeHNs)

OnpeneneHrue OTHOCUTENBHOM BIAXKHOCTH.
Omnpenenenre KOJIWYECTBA TEIIOTHI.

Omnpenenenue yaeabHOU TEIJIOEMKOCTH.

N3mepenue paboThl 1 MOIITHOCTH AJIEKTPHUIECKOTO TOKA.
N3mepenue conpoTUBICHUSI.

OrnpeeneHne ONTUYECKON CUITBI JTUH3HI.

ogakrwdE

Habaronenne siBJ1eHUil ¥ MOCTAHOBKA ONBITOB (HA KA4€CTBEHHOM YPOBHE) 110 00HAPYKEHH IO
(¢akTopoB, BJIUAIIHUX HA POTEKAHNE JAHHBIX SABJIEHU I

1. HaGmroneHue 3aBUCUMOCTH TEMIIEPATYphl OCTHIBAIOIIEH BOJBI OT BPEMEHH.

2. HccnenoBaHue sIBIEHUS B3aUMOJCUCTBUS KaTYIIKH C TOKOM U MarHura.

3. HaOnronenue siBieHUs OTPAXKEHUSI U IPETIOMIICHUS CBETA.

4. OOHapyxeHHe 3aBUCUMOCTH COMPOTHUBIICHUS TPOBOJIHUKA OT €T0 MapaMeTPOB U BEIECTBA.

5. HccnenoBaHue 3aBUCUMOCTH OJHON (DU3UUYECKOI BETUYHHBI OT APYroil ¢ MpeacTaBIeHUEM

pe3yNnbTaToB B BUAE rpaduka viu TaOIHIIbL.
6. HccnemoBaHue 3aBUCUMOCTH CHUJIBI TOKA Yepe3 MPOBOIHUK OT HAMPSIKEHUS.
7. VccnenoBaHue 3aBUCUMOCTH yriia MPETOMIICHHS OT YIila NaJIeHusl.

IIpoBepka 3aJaHHBIX NPEANOJIOKeHUI (MPsiMbIe H3MepeHUus1 PU3NYECKUX BeJIMYHH U CPABHEHHUE
3aJJlaHHBIX COOTHOIIEHUI MeKkay HumHu). [IpoBepka runore3

1. TIpoBepka rumoTe3bl: MpU MOCIEAOBATEIBHO BKIFOYEHHBIX JJAMIIOUYKH U IPOBOTHUKA UIH JBYX
IIPOBOJIHUKOB HANIPSKEHMsSI CKIIaIbIBATh HEJb3s (MOXKHO).
IIpoBepka npaBuiia CI0KEHUS TOKOB Ha JABYX NIapaJUIEIbHO BKIIIOUEHHBIX PE3UCTOPOB.
3HAKOMCTBO C TEXHUYECKUMH YCTPOMCTBAMU U UX KOHCTPYHPOBaHUE
COopKa 2J1eKTPHUUECKOM LIeNu U U3MEpEeHHe CUIIbI TOKA B €€ Pa3JIMUHBIX yyacTKax.
COopKa 37eKTpOMarHuTa U UCIIbITAHUE €ro JIeHCTBHUS.
V3yueHne J1eKTpUYecKoro IBUraTelis HOCTOSHHOT'O TOKA (Ha MOJIENN).

SRS AN
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7. KoHcTpynpoBaHue 3J1€KTPOIBUTATEIIS.

8. KoucTtpynpoBanue Mo/ieu TEJIECKOTA.

9. OrteHka CBOETO 3peHUs U TIO00P OUKOB.
10. M3yueHne cBOMCTB M300pakeHHsI B JTMH3AX.

9 kJjacce

PDu3uKa 1 PpU3nYecKHe MeTOAbl H3yYeHHs NPUPOALI
MonenupoBaHue sIBIEHUN U 00BEKTOB MPUPOIbI.
du3nuecKre 3aKOHBI M 3aKOHOMEPHOCTH. Ponb hu3nku B hopMUpOBaHUN €CTECTBEHHOHAYYHOU
I'PAMOTHOCTH.

Mexanuyeckue siBJeHHUS

Mexannueckoe ABrkeHue. MarepuaiabHas TOUKa Kak MOJeNb pu3ndeckoro tesna. OTHOCUTENBHOCTh
MEXaHUYEeCKOTO JBIKeHus. Crucrema orcyera. @u3ndecKkre BeIMYMHbI, HEOOXOAUMBIE /ISl ONTMCAHUS
JBUKEHUS U B3aUMOCBSI3b MEX]Ty HUMU (TyTh, IEpEMEILIEHNE, CKOPOCTh, YCKOPEHHE, BpeMs
NBUKEHMs ). PABHOMEpHOE U paBHOYCKOPEHHOE NMPSMOJIMHENHOE JBUKEHNE. PaBHOMEpHOE IBUYKEHHE
1o okpyxHocTH. IlepBsiii 3akoH HeroToHa 1 mHepuus. Bropoii 3akoH Herotona. Tpernii 3akoH
Hrrotona. CBoOo1HOE TTajieHne Tell. 3aKOH BCEeMUpPHOTO TsroTeHus. Bec Tena. HeBecomocTb.
Nmnynec. 3akoH coxpaHeHus uMiyiabsca. PeaktuBHoe nBuxkeHue. [loTeHnnanbHas 1 KUHETHYecKast
sHeprus. [IpeBpanienne 0JHOrO BU/1a MEXaHUYECKOW SHEPTHUH B IPYroil. 3aKOH COXpaHEHUs MOJTHOU
MEXaHU4YECKOMN YHEPTUN.

Mexanundeckue konebanus. [lepuon, yactora, ammnTyaa koinebanuii. Pezonanc. Mexanuueckue
BOJIHBI B OJTHOPOJIHBIX cpefax. JlimHa BoJIHBL. 3BYK KaKk MeXaHW4ecKasi BOJIHa. 'pOMKOCTh U BbICOTa
TOHA 3BYKA.

aﬂeKTPOMaFHI/ITHBIC ABJICHUSA

MaruuTHOoe nosie. MHAYKIMS MarHUTHOTO 1MoJig. MarHuTHOE 1oJie Toka JleiicTBHe MarHUTHOTO MOJIst
Ha MPOBOJIHUK C TOKOM M JIBWXKYIIYIOCS 3apsbKeHHYI0 yactuily. Cuna Amnepa u cuia JlopeHniia.
SIBnenue aneKkTpoMarHuTHOM UHAYKIUA. OnbiTel Dapajes.

DnekTpoMarHuTHbIe KosiebaHus. KonebarenbHbIi KOHTYp. DaekTporereparop. [lepeMeHHbI# TOK.
Tpancdopmarop. [lepenada snmekTpuyecKoi SJHEPTUN HA PACCTOSTHUE. DINEKTPOMArHUTHBIE BOJHBI U UX
cBoiicTBa. [IpMHIMIIBI paOCBSI3U U TEIEBUACHUA. BiIusHIE 3JIeKTpPOMarHUTHBIX U3Ty4YeHH Ha
KUBBIE OPTraHU3MBI.

Cger — anexTpoMaruutHas BosiHa. CkopocTs cBeta.. [lucnepcus cera. Untepdepenuus u audpakuus
CBeTa.

KBanrToBble siBJIeHUSA

Crpoenue atoMoB. [lnanerapnas mozens aroma. KBaHTOBBII XapakTep MOTIOUICHUS U UCITYCKAHUS
cBeTa atomMaMmu. JIuHeiuaTeie CreKTphl.

Omnsitel Pesepdopaa.

CocrtaB atomHoro sipa. [IpoToH, HEUTPOH U IEKTPOH. 3aKOH DUHIITEHHA O TPOMOPIIUOHATIEHOCTH
Macchl U sHepruu. Jledekt mMacc u sHeprus CBsi3U aTOMHBIX sifiep. PagnoaktuBHocTs. [lepuon
nosypacnaaa. Anbda-uznydenue. bera-uznydenue. ['amma-uznyuenue. SaepHsie peakiuu.
Wcrtounuku sHepruu CosHIA U 3Be3[. SAepHas sHepreTuka. DKOJOTHUYECKHE MPOOIeMbl pPabOThI
aTOMHBIX AJIeKTpocTaHlui. Jlo3umerpust. BnusHue paauoakTUBHBIX U3Iy4YE€HUN Ha KUBBIE
OpPTraHHU3MBI.

Crtpoenue u 3Boaonusa Beesiennoit

I'eonieHTpHUUeCKast ¥ TeTUOLEHTPUYECKasi cucTeMbl Mupa. Pusndeckas npupoja HeOECHBIX Tl
Conneunoii cucremsl. IIponcxoxnenne Conneunoi cucremsl. dusnueckas npuponaa ConHLa U 3BE3 .
Crpoenue Beenennoii. OBosonust Beenennoii. I'nnoresa bospioro B3peiBa.

IIpumepHbIe TeMBbI JIA0OPATOPHBIX U MPAKTHYECKUX PadoT
Ha60paTOpHLIC pa6OTBI (He3aBI/ICI/IMO OT TEeMaTUYECKOM HpI/IHa,Z[J'Ie)KHOCTI/I) ACTIATCA CICAYHOIINC
THIIBI:
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1. [IpoBeneHne NpSAMBIX U3MEPEHUN (PU3UUECKUX BEITUYHH

2. Pacuyer 110 nosy4eHHbIM pe3ynbTaTaM MPsIMbIX U3MEPEHUH 3aBUCUMOI0 OT HUX ITapaMeTpa
(KOCBEHHbBIE U3MEPEHMUS).

3. HaGnronenue siBieHui 1 NOCTAaHOBKA OTBITOB (HAa KAUECTBEHHOM YPOBHE) IO OOHAPYKEHHIO
(axTOpOB, BAMSIONINX Ha IPOTEKAHUE JAHHBIX SBICHUM.

4. HccnenoBanue 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMYMHBI OT IPYroH ¢ MPEeACTaBICHUEM
pe3ybTaTOB B BHJIE rpaduka Wiy TaOIUIIBL.

S. [IpoBepka 3a1aHHBIX IPEANOJI0KEHUH (TIpsMblE U3MEPEHUS PU3NYECKUX BETUUYHMH U CPABHEHUE
3aJIaHHBIX COOTHOIIEHUH MEXIAY HUMH).

6. 3HAKOMCTBO C TEXHUYECKMMH YCTPOICTBAMH U X KOHCTPYHUPOBAHUE.

JIro6as pabovasi mporpamMma JIOJKHA MPETyCMaTPUBATh BHITIOJHEHHE Ta00PaTOPHBIX PaboT
BCEX YKa3aHHbBIX TUIIOB. BbIOOp TeMaTHKy 1 uuciia paboT Ka)kJI0ro TUIa 3aBUCUT OT 0COOEHHOCTEN
paboueit nporpammel 1 Y MK.

IIpoBeaenune npsiMbIX H3MepeHuii pu3nyecKNX BeJTHYUH
1. WMsmepeHue BpeMeHH Ipoliecca, epuoia KoieOaHuii.
2. U3mepeHne paaroakTHBHOTO (OHA.

Pacuer no nosty4eHHBbIM pe3y/IbTAaTaAM NPAMbBIX H3MEPEeHHUI 3aBHCHUMOTI0 OT HUX MapaMeTpa
(KOCBEHHBbIE U3MEPEHHS)

1. MsmepeHue ycKOpeHUs] paBHOYCKOPEHHOTO JABUKEHHUS.
2. OmpeneneHne 4acTOTHI KOJeOaHM Ipy3a HA IPY)KWUHE U HATH.

Habaronenne siBjieHUil ¥ MOCTAHOBKA ONBITOB (HA KA4€CTBEHHOM YPOBHE) 10 00OHAPY/KEHU IO
(akTopoB, BANSIOIIHUX HA MPOTEKAHUE JAHHBIX SIBJEHHI

1. HaOGmroneHne 3aBUCHMOCTH TIEPHO/Ia KOJICOaHUH Tpy3a Ha HUTHU OT JUTMHBI U HE3aBUCUMOCTH OT
MAaccCHI.
Ha6nronenune 3aBucuMoCTH Tiepro/ia KosebaHuii rpy3a Ha MPYKHUHE OT MACChI M )KECTKOCTH.
HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM MHIYKIIUH.
HaGnronenue siBlieHUs] TUCTIEPCHUN.
HccnenoBanue 3aBUCUMOCTH OJTHOM (PM3MUECKOM BETUYUHBI OT APYroi ¢ MPEACTaBICHHEM
pe3ynbTaTOB B BUJIE TpaduKa WU TaOTUIIBI.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBIKEHUHU O€3
HayaJbHOM CKOPOCTH.
7. HccnemoBaHue 3aBUCIMOCTH CKOPOCTH OT BPEMEHHU U ITYTH MPU PABHOYCKOPEHHOM JIBH)KCHUH.
8. HccrnemnoBaHue 3aBUCHMOCTH IEpHOAA KOJIeOaHUH Tpy3a Ha HUTH OT JITUHBI.
9. HccnemnoBaHue 3aBUCHMOCTH MEPHO/Ia KOJIeOaHUH Tpy3a Ha PYKUHE OT )KECTKOCTH U MacCHI.

akrwn

Sk

IIpoBepka 3aJaHHBIX NPeANOJI0KeHUH (MPsAMbIe U3MepeHHus (PU3UYECKUX BeJINYUH U CPaBHEHHe
3aJJaHHBIX COOTHOLIEeHUI Mexny HuMu). [IpoBepka runores
1. TIpoBepka runotessl O MPSAMON MPOMOPLHHUOHAIBHOCTH CKOPOCTH MPU PABHOYCKOPEHHOM
JBUKEHUH MPOUICHHOMY ITYTH.
2. KonctpyupoBaHue NpoCTEHIIero reHeparopa.
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TemaTu4yeckoe IIIAHUPOBAHUE
7 kJacc.

OcHoBHOE COoACpPKaHuEC

OCHOBHBIE BH/IBI y‘leﬁHOﬁ JCATCJIBbHOCTH

®u3nka u ee poJib B NO3HAHUHA

oKpy:Kkaroiero mupa (5 9)

®duznka — Hayka o npupoje. dusuueckue
SIBJICHUS, BEIIECTBO, TeJO, MaTepus. Ousndeckue
cBoiicTBa Tea. OCHOBHBIE METO/ bl U3YUYEHHUS, UX
pasinuue.

[TonsiTHe 0 ¢pu3NYECKOl BETUUYHHE.
MexnayHnapoanas cucrtema equnull. IIpocreimue
n3MepuTeNbHble puOopsl. LleHa nenenus mkanbl

npubopa. HaxoxaeHne norpeiHocTu u3MepeHusl.

CoBpeMeHHBIE JTOCTIKEHUS Hayku. Postb Gu3ukn
Y yISHBIX HAIIEH CTPAHBI B PA3BUTUU TEXHUYEC
KOTO TIporpecca. BimsiHre TeXHOIOTHIECKUX
MIPOLIECCOB Ha OKPYKAIOIIYIO CPELy.
Jlabopamopnuas paboma

1. Onpenenenue HeHbl IETEHUSI U3BMEPUTEIHHOTO
npuodopa.

Temwvl npoexmos

«Duznueckre npuOOpbI BOKPYT HACH,
«Du3nuecKkre SBICHUS B Xy/10KECTBEHHBIX
npousBeneHusx (A. C. [lymkuna, M. 1O.
JlepmontoBa, E. H. HocoBa, H. A. Hekpacosa)»,
«HoGeneBckue maypearnl

B 00acT PU3UKNY

——OOBACHATH, ONIMCHIBATH (PU3NIECCKUE
SIBIICHUS, OTINYATh (PU3NYECKHE SBJICHUS OT
XUMUYECKHUX;

TIPOBOJIUTH HAOMIOACHUS (PH3UIECKUX
SIBIICHHI, aHAJIM3UPOBATh U KIaCCU(PHUIIMPOBATH
ux;

———pa3nu4aTh METO bl H3y4YeHUS (PU3UKH;
U3MEPSTh PACCTOSHUS, TPOMEKYTKH
BpPEMEHH, TEMIIEPaTypy;

00pabaTeIBaTh pe3yJIbTaThl U3MEPEHUN;
NePEeBOIUTH 3HAUCHUS (PU3MUECKIX BEITMIHH
B CU;

BBIJICJIATH OCHOBHBIE ATAITbI PA3BUTHS
¢du3nvecKoil HayKH 1 Ha3bIBaTh HMEHA BBIJA0
HIUXCS YUEHBIX;

OTIPE/ICISATH IICHY JeJICHUS IIKaIbI
W3MEPHUTEIIBLHOTO TTPUO0pa;

NPECTaBIISITh PE3YIbTAaThl U3MEPEHUH B
BHJIE TaOJIHIL;

3allUCBIBATh PE3YIbTAaT U3MEPEHUS C YUETOM
HOTPELIHOCTH;

paboTaTh B TPYIIIE;

COCTaBJISITh IUIAH NMPE3EHTALUN

IlepBoHaYa/IbHBIC CBEACHHUS O CTPOCHUHU
BemecTBa (6 )

[IpencraBnenus o crpoenun BeniecTBa. OMbITHL,
MOATBEPKIAOIIHE, YTO BCE BEIIECTBA COCTOAT U3
OT/AENbHBIX YacTull. MoJiekyna — Menpyaiiias
yacTULa BewecTBa. Pasmepsl MoseKyil.
Juddy3us B KUAKOCTAX, Fa3ax U TBEPAbIX TENAX.
Ces3b ckopocTH nuddy3un u TemnepaTypsl Tena.
@uU3NYECKU CMBICI B3aUMOJACHCTBUS MOJIEKYII.
Cy1iecTBOBaHHE CUJT B3AUMHOTO MPUTSHKEHUS U
OTTAJIKUBAHUS MOJIEKYII. SIBJI€HHE CMauMBaHUs U
HECMAuMBaHUS TEl.

ArperatHble cocTosiHUS BemiecTBa. OCOOEHHOCTH
TpEeX arperaTHbIX COCTOSIHUI BEILIECTBA.
OObBsICHEHUE CBOMCTB ra30B, JKUAKOCTEH H
TBEPJIbIX TEJ HA OCHOBE MOJIEKYJISIPHOTO
CTPOEHHSL.

3auem 1o Teme «llepBoHavanbHBIE CBEACHUS O
CTPOEHHHU BEILIECTBAY.

Jlabopamopnas paboma

2. 3aMepenue pa3MepoB MajbIX Tell.

Temvl npoexmoe

«3aporKJIEHNE U Pa3BUTHE HAYYHBIX B3TJISIJI0B

——OOBACHATD OIBITHI, TIOATBEPIKIAIOIIHIE
MOJIEKYJISIPHOE CTPOCHHE BEIECTBA, OTIBITHI IO
0OHapYKEHHIO CHJT B3aUMHOTO TIPUTSHKCHUS U
OTTAJIKUBaHUS MOJICKYJ;

OOBACHATH: (PM3NUECKHE SBICHHUS HAa OCHOBE
3HAHHUU O CTPOCHHH BELIECTBA, OPOYHOBCKOE
JIBIKCHHE, OCHOBHBIE CBOMCTBA MOJICKYIT,
sBienue quddy3un, 3aBUCUMOCTD CKOPOCTH
npotekaHus A1 Py3uu OT TEeMIEepaTyphl Tena;
CXEMaTHUYECKH N300paaTh MOJICKYJIBI BOIbI
U KHCJIOpPO/Ia;

CPaBHHMBATH pa3Mepbl MOJICKYIT Pa3HBIX
BEIIECTB: BOJIbI, BO3/1yXa;

aHAJTM3UPOBATh PE3YNbTAThI ONBITOB IO
JIBYDKEHUIO MOJIEKYN U auddy3uu;

NPUBOANUTE pUMeEps! UG Py3uu B
OKpY>KarollleM MUpe, MPaKTHIECKOTO
UCIOJIb30BAHUS CBOMCTB BELIECTB B PA3IUYHBIX
arperaTHbIX COCTOSIHUSAX;

HaOJII0/1aTh U UCCIIE0BATH SIBICHUE
CMauuBaHUs U HECMAYMBAHUS TeJl, OOBACHITD
JTAHHBIE SBJICHUS HA OCHOBE 3HAHUM O
B3aMMOJICHICTBUU MOJIEKYII,
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0 CTPOCHHUU BEIECTBa», «{nddy3ust BOKpyr
Hacy,
«Y IUBUTENbHBIC CBOMCTBA BOILD

-JTOKA3bIBATh HAJINYUC pa3HHqH$I B
MOJIEKYJISIPHOM CTPOECHUU TBEPABIX TEIL,
JKUIKOCTEH U Ira30B;

HpI/IMeHSITL HOHy‘-IeHHBIe 3HAHUSA HpI/I
pElICHUH 33134,

U3MEPSTH pa3sMeEPhI MAJIBIX TEII METOIOM
PAIOB, pa3audaTh CIOCOOBI U3MEPEHUS Pa3MEPOB
MaJbIX TECI,

MIPEJCTABIIATh PE3YNIbTAThl U3MEPEHUI B
BHJIE TAOJIHIL;

paboTaTh B rpynmne

B3aumoneiicTBue e (21 u)

Mexanunueckoe naBuxenue. Tpaekropus
JIBKECHUSI

Tena, myTb. OCHOBHBIC eqMHUIIBI TyTH B CU.
PaBHOMEpHOE U HEPABHOMEPHOE JBUKECHUE.
OTHOCUTENHHOCTD JIBHKCHHUSI.

CkopocTh paBHOMEPHOTO U HEPABHOMEPHOTO
NBIKEHUs. BekTopHbBIE U CKaNsIipHBbIE (U3UUYECKHE
BeMMUUHBL. OnpesieneHue CKOPOCTH.
Onpenenenue nyTu, TPOUIEHHOTO TEJIOM IPU
PaBHOMEpPHOM JBHXKEHUH, TI0 popMmyJie u ¢
noMo1bio rpadgukoB. Haxoxaenue BpeMeHn
JIBDKCHUS TEJT.

SBnenune nnepuuu. [IposiBiaeHue saBiaeHus
MHEepLUUH B OBITY U TeXHUKE. VI3MeHeHue
CKOpPOCTH TeJI IIPU B3auMoaecTBuu. Macca.
Macca — Mepa uHepTHOCTH Tena. THepTHOCTh —
CBOMCTBO Tena. OnpeneneHrue Macchl Tesa B
pe3ynbTaTe €ro B3auMOJICUCTBUS C APYTUMH
TelnaMu. BeIICHEHHE yCIOBUN paBHOBECHS
yueOHBIX BecoB. [IIOTHOCTH BelecTna.
W3meHeHne MII0THOCTH OJTHOTO U TOTO Ke
BEILIECTBA B 3aBUCUMOCTH OT €0 arperaTHoro
coctostHUsA. OnpeneneHne Macchl Tela Mo €ro
00BeMy U IUNIOTHOCTH, 00beMa Tejia 1o ero Macce
U IJIOTHOCTH.

N3meHeHne cKopoCTH Tela U IeHCTBUU Ha HETO
npyrux ten. Cuna — npuyruHa U3MEHEHUS
CKOPOCTH JIBIKEHUSI, BEKTOpHAs pU3UUYECKas
BEJINYMHA.

I'padmueckoe nzobpaxenue cuibl. Cruna — mepa
B3auMoeiictBus ten. Cuna Tsoxectu. Hannuue
TATOTEHUS MEXK/y BCEMH TellaMH. 3aBUCUMOCTh
CHJIBI TSDKECTH OT Macchl Tena. CBoOoHOe
rnajieHue Te. BoO3HUKHOBEHHE CUIIBI YIIPYTOCTH.
[Ipupona cunsl ynpyroctu. OnbITHBIE
MOATBEPKICHUSI CYILIECTBOBAHUSI CUITbI
ynpyrocty. 3akoH ['yka. Bec Tena.

Bec Tena — BekTopHas ¢puzndeckas BEIMYUHA.
Otnuune Beca Tena OT cuiibl TshkecTH. Cuna
TSKECTU Ha APYTUX IUIaHeTax.

N3yuenue ycrpoiictea nuHamomerpa. smepenus
CHJI C IOMOUIBIO JUHAMOMETPA.

——Onpenensarb: TPAaCKTOPUIO ABIXKCHUS TeEJIa;
TE€JI0, OTHOCUTEIBHO KOTOPOTO POUCXOIAT
JIBU)KEHUE; CPEITHIOI0 CKOPOCTh JBUKECHUS
3aBOJIHOTO aBTOMOOWJIS; TyTh, IPONACHHBIN 3a
JTAHHBI IPOMEKYTOK BPEMEHH; CKOPOCTH T€JIa 1O
rpaguKy 3aBUCUMOCTH TTyTH PaBHOMEPHOTO
JIBU>KEHUSI OT BPEMEHU; INIOTHOCTD BEIIECTBA;
Maccy TeJia Mo ero 00beMy U TUIOTHOCTH; CHUITY
TSDKECTH 10 U3BECTHOM Macce Teja; Maccy Tena
10 3aJaHHOM CHUJIe TSHKECTH; 3aBUCUMOCTh
W3MEHEHUS CKOPOCTH TeJIa OT MPUIIOKEHHOMN
CHUIBI;

JIOKa3bIBaTh OTHOCHTEIILHOCTD JIBHIKCHHS
Tena;

pacCUUTHIBATh CKOPOCTh TEJIa MPHU
PaBHOMEPHOM U CPEHIOI0 CKOPOCTh MPHU
HEPaBHOMEPHOM JBHKEHUH, CUITY TSHKECTH U BEC
TeJla, PAaBHOJICUCTBYIOLIYIO IBYX CHJI,
pazianvyaTh PABHOMEPHOE U HEPABHOMEPHOE
JIBIDKCHHE,

rpadudecKy n300pakaTh CKOPOCTh, CHUITY U
TOUKY €€ MPUIIOKEHUS;

HaXOJUTh CBSI3b MEXKY B3aMMOACHCTBUEM
T€JI U CKOPOCTHIO UX JBHKCHUS,

YCTaHABJIMBATh 3aBUCUMOCTh U3MEHEHUS
CKOPOCTHU JIBUKEHUS T€JIa OT €r0 MaccChl;
———pazauyaTh UHEPIMIO U HHEPTHOCTH TENA;
OTPEIEIIATh IJIOTHOCTD BEIIECTBA;
PacCUMTHIBATh CUILY TSDKECTH M BEC TEJIA;
BBIJEISITh OCOOEHHOCTH IIJIAHET 3€MHOM
TPYIIIBl ¥ TUTAHET-TUTAaHTOB (pa3iuyue u oouue
CBOWCTBA);

IIPUBOJIUTH IPUMEPBI B3aUMOJAEHCTBUS TEIL,
MIPUBOJIAIIETO K U3BMEHEHUIO UX CKOPOCTH;
MPOSIBIICHUS SIBJICHHS] UHEPIMH B OBITY;
MIPOSIBJICHUS TATOTEHUS B OKPYKAIOIIEM MUDE;
BUJIOB J1e(hopMaliii, BCTPEUYAIOIINXCS B OBITY;
Pa3JIMYHBIX BUJOB TPEHUS,

HA3bIBATh CIIOCOOBI YBETHMUCHUS U
YMEHBIIEHUS CUJIbI TPEHUS;

PaCcCUMTHIBATh PABHOJEHCTBYIOIYIO IBYX

CHII;

NIEPEBOJIUTh OCHOBHYIO €JMHUILY IIYTU B KM,
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PaBnoaelictByromast cui. CioxeHue AByX CHUI,
HaIIpaBJICHHBIX I10 OJHOM IIPSIMOM B OJTHOM
HaIPaBJICHUU U B IPOTUBOIIOJIOKHBIX.
I'padmyeckoe n300pakeHNEe paBHOACHCTBYIOMICH
nByx cui. Cuna tpenus. Mzamepenue cuibl
TpeHUs CKOJbxkeHus1. CpaBHEHHE CHUIIbI TPEHUS
CKOJIBXKEHUS C CUJION TPEHUS KaueHUsI.
CpaBHeHHE CHIIBI TPEHHS C BeCOM Tena. Tpenue
nokosi. Ponb Tpenust B rexuuke. CrocoOsl
YBEJTUYCHUS U YMEHbBIIICHUS TPECHHUSL.
Koumponvnvie pabomut

mo TeMaMm «MeXaHH4eCKoe ABMKCHUE», «Maccay,
«IlmoTHOCTE BemiecTBay; Mo TeMaM «Bec Temay,
«['padnueckoe nzolOpakenue cum», «Cuibl»,
«PaBHOZEHCTBYIOIIAS CUID».

Jlabopamopuvie pabomul

3. V3amepeHue Macchl Tella Ha PhIYakHBIX BECax.
4. Nsmepenue o0Obema Tena.

5. OnpeneneHue TIOTHOCTH TBEPIOTO Tea.

6. I'panynpoBanue NpyXKUHbI U U3MEPEHUE CUII
JTUHAMOMETPOM.

7. BeIsicHEeHHE 3aBUCHMOCTH CUJTBI TPEHUS
CKOJIBXKEHUS OT TUIOIIAIA COTTPUKACAOIIUXCS TEI
Y MPWKUMAIOIIECH CUIIBL.

Temwvl npoexmos

«MHepuus B KU3HU yenoBekay, «IlnotHocts
BellleCcTB Ha 3emJe U ruianerax ConHeuHon
CUCTEMBD»,

«Cuna B Halmux pykax», «Besnecyiiee TpeHue»

MM, CM, IM; OCHOBHYIO €JMHHITYy MacChl B T, T, MT;
3HAYE€HUE IUIOTHOCTH U3 KI/M3 B I/cM3;
BBIPAKaTh CKOPOCTh B KM/4, M/C;
AQHAJTM3UPOBATh TAOJUYHBIC JAHHBIC;
paboTaTh C TEKCTOM y4eOHUKA, BHIIACTATD
TJIaBHOE, CHCTEMAaTHU3UPOBaTh U 000011aTh
MOJTy4EeHHBIEC CBEJCHUS O Macce Tela;

IIPOBOJIUTH SKCIIEPUMEHT IO U3YUCHHUIO
MEXaHWYECKOTO JIBV)KCHUS, CDABHUBATH OTIHITHBIC
JAHHBIE; SKCTICPUMEHTAIBHO HAXOUTh
PaBHOIEHCTBYIOLYIO ABYX CUII;

MIPUMCHSITh 3HAHUS K PEIICHUIO 3a/1a4;
U3MEPATh 00BEM Tella C TOMOIIBIO U3MEPH
TEJBHOTO MWJIMHAPA; MIIOTHOCTH TBEPAOTO TENa C
MIOMOIIIBIO BECOB U M3MEPUTENFHOTO IHIIMHIIPA;
CHITY TPEHUSI C TIOMOIIBIO TMTHAMOMETPA;
B3BEIINMBATH TEJIO HAa YIEOHBIX Becax U C UX
MIOMOIIIBIO OTIPENIENIATh Maccy Tela;
TI0JTb30BATHCS PA3HOBECAMU;

TpayupoOBaTh MPYKUHY;

MIOJTy4aTh IIKaIy C 3aJJaHHOU [IEHOU
TICTICHYS,

aQHAITM3UPOBATH PE3YTBTATHl N3MEPCHUN U
BBIYHCIICHHH, JICJIaTh BBIBO/IBI,

NPECTaBIISITh PE3YIIbTAaThl U3MEPEHUH U
BBIYMCIICHU B BUJIC TAOJIHII,

paboTaTh B TpyIIIe

JaBJjieHre TBepaAbIX TeJl, JKUAKOCTEH U ra3oB
(19 9)

JaBnenue. @opmyrna ai1st HAXOKICHUS TABJICHHS.
Enunnner naBnenus. BerscHenne cnoco6oB
M3MEHEHUS JJaBJICHUS B OBITY M TEXHHUKE.
[Tpyu4nHBI BOSHUKHOBEHHS JIaBJICHUS ra3a.
3aBUCHMOCTH JIaBJICHHS T'a3a JaHHOI MacChl OT
o0beMa U TeMIeparypsbl.

Paznuuus Mexay TBEpABIMH TelIaMU, )KUAKOCTS
MU ¥ Tazami. [lepenaya naBneHus KUIKOCTBIO U
ra3oM. 3akoH [lackans. Hannuue naBnenus
BHYTPH JKUJIKOCTH. Y BEJINYEHHE AaBJICHUS C
riryOuHoi norpyxenus. O60cHOBaHUE
PacHoJIOKEHUS TOBEPXHOCTH OJHOPOTHOM
AKHJIKOCTH B COOOLIAIOIINXCS COCYAaxX

Ha OJIHOM YPOBHE, a )KUIKOCTEH ¢ pa3HOM
IUIOTHOCTBIO — Ha Pa3HBIX YPOBHSX. Y CTPOHCTBO
U IEUCTBHE ILTI03A.

AtmocdepHoe naBienue. Bausiaue atMocdepHo
IO JaBJICHUsSI Ha )KUBbIE OPraHU3MBl. SIBIEHNS,
MOITBEPKAAIOIIHE CYIIIECTBOBaHUE aTMOchep
Horo faBieHus. OnpezeneHne aTMochepHOro
nasnenust. OnsiT Toppuuennu. Pacuer cusl, ¢
KOTOpO# aTMocdepa TaBUT Ha OKPYXKarolue
peaMeThbl. 3HAKOMCTBO ¢ paboTol

——IIpuBoaUTH MpUMEPHI, MOKA3bIBAIOIINE
3aBUCUMOCTD JE€HCTBYIOIIEH CHUJIBI OT TUIOLIAIN
OIOPbI; MOATBEPKAAIOLINAE CYIIIECTBOBAHUE
BBITAJIKUBAIOLICH CUJIbI; YBEIUYEHUS TUIOIAIN
OTIOPHI JIJIS YMEHBIIICHUS JaBJICHUS; COOOIat0
IIUXCS COCY/IOB B OBITY, IPUMEHECHHS
MOPIIHEBOIO KUAKOCTHOIO Hacoca 1
TUJIPaBIMYECKOTO Mpecca, MIIaBaHUs pa3TnYHbIX
T€JI U )KUBBIX OPraHU3MOB, TJIaBaHUS U
BO3/1yXOIJIABAHHS;

BBIYHCIISATE JAaBJICHUE IO U3BESCTHEIM Macce
u 00BbeMy, Maccy Bo3ayxa, aTMocepHoe
JaBJICHUE, CUITy ApXUMENA, BHITAIIKMUBAIOLLYIO
CUJIYy 110 JaHHBIM KCIIEPUMEHTA;

BbIpa)kaTh OCHOBHBIE €MHUIIbI TABJICHUS B
klla, rlla;

OTJINYATH T'a3bl 10 UX CBOMCTBAM OT TBEPJIBIX
TEN U JKUJIKOCTEH;

O0OBSCHATH: JaBIIEHUE Ta3a Ha CTEHKHU COCy/a
Ha OCHOBE TEOPUU CTPOEHUS BEILIECTBA, IPUUUHY
nepeaaun JaBJjIeHUs KUJIKOCThIO WA Ta30M BO
BCE CTOPOHBI OJJTUHAKOBO, BIUSHIE aTMOCHEPHOTO
JIABJICHUS HA KUBbIE OPraHU3Mbl, U3MEpPEHUE
aTMOC(EepHOTO IaBICHUS C MMOMOIILI0 TPYOKH
Toppuuennu, n3MeHeHHe aTMOC(EpPHOTO
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YCTPOHCTBOM OapoMeTpa-aHepouaa.
Hcnosb30BaHue €ro npu METEOPOJIOTHIECKUX
HabmroieHusAX. ATMOC(epHOe AaBlieHUE Ha
Pa3IMYHbIX BBICOTAX.

YCTpOUCTBO U NPUHLIUII JEHCTBUS OTKPBITOTO
XKUJKOCTHOTO ¥ METAJUIMYECKOTO MAHOMETPOB.
[IpuHUHI NEACTBHS IOPIIHEBOTO KU IKOCTHOIO
Hacoca ¥ TUAPABINYECKOTO Ipecca. dusnyeckue
OCHOBBI Pa0OTHI THPABIMYECKOTO TIpecca.
[IpyuynHBI BOSHUKHOBEHUS BBITAJIKMBAIOIIICH
cuwibl. [Ipuposa BbITANIKUBAIOLIEH CUIIbl. 3aKOH
Apxumena. [naBanue Ten. Y ciioBus 1iaBaHus
TeJ. 3aBUCUMOCTD INIyOUHBI IOIPYKEHUS Tella B
XKUJKOCTb OT €ro MI0THOCTU. Du3nyeckue
OCHOBBI IIJIABaHUS CYJIOB M BO3/1yXOIIaBAHHUS.
BoanbIil 1 BO3AYIIHBIN TPAHCIIOPT.
Kpamkospemennvie konmponvHvle pabomsi

1o Teme «/laBiieHne TBepaOro TeNaN;

o TeMe «/laBneHue B )KUIKOCTH U ra3e. 3aKoH
[Tackaisa».

3auem 1o TeMe «JlaBneHne TBEPIBIX TEI,
YKUJIKOCTEN U Ta30B»

Jlabopamopuwvie pabomul

8. OnpenaerneHne BHITATIKUBAIONIEH CUJTBI,
JNENCTBYIOLIEN HA MOTPYKEHHOE B JKUIKOCTh
TEJO.

9. BelsicHEHHE yCIIOBUH IJIaBaHUS TEJa B
KUJKOCTH.

Temwvl npoexmos

«Taitnel naBnenus», «HyxHa nu 3emie
aTMocdepay, «3aueM HY)KHO U3MEPSTh
JaBJeHue», «BpITankuBaromas cuina»

JABJICHUS 110 MEPE YBEITUYCHUS BBICOTHI HAJT
YpOBHEM MOpsi, TIPUYUHBI TUTABAHUSI TEN, YCIOBHS
TUTABAHMS CY/IOB, U3MEHEHUE OCAIKH CY/IHA,
AHATM3UPOBATH PE3YJIbTAThI IKCIIEPUMEHTA
M0 M3YYCHHIO JIABJICHUS T'a3a, OTbBIT 110 Iiepeayie
JABJICHUS KUKOCTBIO, OTIBITHI C BEJCPKOM
Apxumena;

BBIBOJIUTH (DOPMYITY JUTSL pacdeTa JaBJICHUS
KUJKOCTH Ha JTHO ¥ CTEHKH COCY/a, IS
OTIPE/ICIICHUS BHITAIKUBAIOIICH CHIIBI;
yCTaHABIMBATH 3aBHCUMOCTH H3MEHCHHSI
JABJICHUS B KUKOCTH U T'a3€ C U3MECHECHUEM
[JTyOUHBI;

CpaBHHMBaTh aTMOC(EPHOE IaBJIEHUE Ha
Pa3TUYHBIX BBICOTAX OT TIOBEPXHOCTH 3EMIIH;
HAOJIOIATh OIBITHI TI0 U3MEPEHUIO
aTMOC(EpPHOTO ABJICHUS H JIEIaTh BHIBOJIBI;
——Ppa3IuYaTh MAHOMETPHI IO IEIISM
WCIIOJIb30BAHUS;

YCTaHABJIMBATH 3aBHCHUMOCTH MEKTY
W3MCHECHHUEM YPOBHS JKHIKOCTH B KOJIEHAX
MaHOMETpa ¥ JIaBJICHHEM;

JTOKa3bIBaTh, OCHOBBIBASICH HA 3aKOHE
[Tackaist, CylecTBOBaHNE BHITATKUBAOIIICH
CHWJIBL, IEMCTBYIOIIEH Ha TEIO;

———YyKa3bIBaTh MPUYUHBI, OT KOTOPHIX 3aBHCHUT
cuiia Apxumena;

paboTaTh C TEKCTOM Y4€OHHKA,
aHaJIM3UpOBaTh (HOPMYIIBI, 0000IIATE U ACTIaTh
BBIBO/IbI;

COCTABIIATH IUIAH IPOBECHUS OIBITOB;
MIPOBOJAUTD OTBITHI [0 OOHAPYKEHUIO
aTMOC(EepHOTO IaBICHUS, U3MEHEHHIO
aTMOC(EepHOTro JTaBJICHHUS C BHICOTOM,
aQHAJIM3UPOBATH X PE3YNbTATHI U JI€JaTh BHIBOIbL;
MIPOBOJAUTD HUCCIIEIOBATENIbCKUIA
9KCIIEPUMEHT: T10 OIPEIEICHHUIO 3aBUCHUMOCTH
JIaBJICHUS OT JACHCTBYIOIIEH CHIIBI, C
COOOIIAIOIIMMUCS COCYIaMU, aHATU3UPOBATh
pe3ynabTaThl U JeNaTh BHIBO/IBI,

KOHCTPYHPOBATh MPUOOP Al AEMOHCTPALIUU
TUAPOCTATUYECKOTO JIABJICHHUS;

U3MEPSTh aTMOC(HEPHOE AaBIICHUE C
MOMOIIIBI0 OapoMeTpa-aHepouia, TaBIeHUE C
MOMOIIBI0 MAHOMETPA;

MIPUMEHSITh 3HAHUS K PEIICHHUIO 3a/1aY;
OTIBITHBIM ITyTE€M OOHAPYKUBATh BBHITAIKU
Balollee JIeHCTBUE KHUIKOCTU Ha MOTPYKEHHOE B
HEE TEJO; BBIACHUTH YCIOBHUSI, TPH KOTOPBIX TEJIO
JTaBaeT, BCILIBIBAET, TOHET B KUIKOCTH;
paboTaTh B rpymIe

Pa6ora n MmomHOCTD. JHeprus (15 u)
MexaHuueckasi paboTa, ee PU3MUECKUIT CMBICIL.
MOITHOCTh — XapaKTePUCTHKA CKOPOCTH

Boruncnare MexaHuueckyto padory,
MOIITHOCTb 110 U3BECTHOW paboTe, SHEPIHIO;
BBIPA)KaTh MOIIHOCTb B PA3JIMYHBIX
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BBITIOJTHEHUS paboThl. [IpocThie MEXaHU3MBI.
Poryar. YcnoBus paBHoBecus pelyara. MOMeEHT
CWIBI — (U3UYeCKas BEIMUNHA, XapaKTepH
3yromias JeMCTBUE CUJIBI.

IIpaBusI0 MOMEHTOB. Y CTPOMCTBO U JEHCTBHE
PBIYQKHBIX BECOB.

[ToABMKHBIN M HETIOIBIKHBINA OJIOKA — MPOCTHIC
MexaHu3Mbl. PaBeHCTBO pabOT npu HKCIOIH30Ba
HUHU TPOCTBIX MEXaHU3MOB. «30JI0TOE MPABHUIION
Mexanuku. LlenTp Tsoxectu tena. LienTp Tsoxectu
pa3IUYHBIX TBEPABIX Tes. CTaTuka — paszen
MEXaHUKH, HU3y4aIOlUN YCIOBHS PAaBHOBECHS
TeJl. YCIIOBHS paBHOBECHS TEIL.

[TonsiTre o none3Hoit u nosHoi padore. KIT/I
MexaHu3Mma. HakioHHas 1IoCKOCTb.
Omnpenenenue KI1J HakTOHHON MIOCKOCTH.
Oueprus. [lorenunanbHas sHeprus. 3aBUCUMOCTb
MOTEHIIMATFHOM YHEPTUH TeJIa, TIOAHITOTO HaJl
3eMJIEH, OT €ro MacChl M BBICOTHI MOIbEMA.
Kunernueckas sHeprus. 3aBUCUMOCTD
KHHETHYECKOM PHEPTUU OT MACCHI TeJIa U €T0
ckopocTtH. [lepexon oqHOrO Bua MEXaHHUUECKON
SHEPTUHU B IPYroi .

3auemno Teme «PaboTa 1 MOIIHOCTh. DHEPTU».
Jlabopamopuvie pabomul

10. BersicHeHue ycoBUSI paBHOBECHUS phlyara.

11. Onpenenenune KIIJI mpu noabeme Tena no
HAaKJIOHHOM IJIOCKOCTH.

Temwvl npoexmos

«Ppruaru B OBITY U )KUBOM npupoiey, «Jlaiite mHe
TOYKY OIOPBI, U 51 OJHUMY 3€MIIIO)

€AMHULIAX;
OTIPE/ICIIATD YCIOBUS, HEOOXOUMBIE JIIS
COBEpILIEHUS] MEXaHUYECKOH pabOTHI; IIIEUO
CHWJIBI; LIEHTP TSHKECTHU IUIOCKOTO TEJIa;
AQHAJIM3UPOBATH MOITHOCTH Pa3INYHbIX
prOOPOB; OTIBITHI C OIBM)KHBIM U
HenoABKHBIM O0nokamu; KIT/{ pa3nuynbix
MEXaHU3MOB;

IIPUMEHSITH YCJIOBUS PABHOBECHUS pblyara B
INPAKTUYECKUX LIEJAX: MOIbEM U NEepEMELLEHUE
rpysa;

CPaBHUBATh JIEHCTBUE TIOJIBUKHOIO U
HEIIOIBHYKHOTO OJIOKOB;

yCTaHABJIMBATh 3aBUCHUMOCTb MEXIY
MeXaHW4YeCcKOM paboToi, CUIION U MPOIIEHHBIM
yTeM; MeXy paboTol U dHEepruei;
IIPUBOJIUTH PUMEPBI: WILTIOCTPUPYIOLIHE,
KaK MOMEHT CHJIbl XapaKTepU3yeT JecTBre
CHUJIBI, 3aBUCSIIIEE U OT MOAYJIS CUJIBI, U OT €€
rieya; MPUMEHEHUs! HEMOIBUKHOTO U TOJIBUK
HOTO OJIOKOB Ha MPAKTHKE; PAa3INYHBIX BUJIOB
paBHOBECHS, BCTPEYAIOIIUXCS B OBITY; TeEll,
0071a/1a101IUX OJJTHOBPEMEHHO U KUHETUYECKOU, U
MOTEHIMATIBbHOW 3HEPrUel; IPEeBPaILCHUS
SHEPTUU U3 OJTHOTO BHJIA B JPYTOii;

paboTaTh C TEKCTOM y4eOHHMKA, 000011aTh
U I€TaTh BBIBOIBI;

YCTaHABJIMBATh OIBITHBIM ITyTEM, YTO
noJie3Hast paboTa, BBIIIOJHEHHAs C TOMOILBIO
IIPOCTOTO MEXAHW3Ma, MEHBIIIE TIOJTHOW; BUJ
PaBHOBECHS 110 U3MEHEHUIO MOJIOKEHHS LIEHTPA
TSDKECTH TeJla;

IIPOBEPSATH OIBITHBIM IIyTEM, IIPU KAKOM
COOTHOILIEHUH CHJI M UX IUIEY phlYar HaXOJUTCs B
pPaBHOBECHM; IPABUJII0 MOMEHTOB;

paboTaTh B rpymnie;

IIPUMEHATH 3HaHU K PELICHUIO 3a/1a4;
JIEMOHCTPUPOBATh NPE3CHTALIUN;
BBICTYIATh C JOKJIaJaMH;
———y4acTBOBATh B OOCY)XJICHUU JOKJIA/I0B U
Mpe3eHTalHI

Hrorosas koHTpoJbHas pabora. (1 gac) PesepBroe Bpemst (3 u)

8 kiace

OcHoBHOE coaep/KaHue

OcHoBHbBIC BH/IbI Y4eOHOH NeATEJILHOCTH

TensoBbie siBjieHusi (24 4)

Temnosoe nBmwkeHne. OCOOCHHOCTH IBHKCHHUS
MoJiekyll. CBsI3b TEMIIEPaTyphl TeJa B CKOPOCTH
JIBMDKCHHUS €0 MOJIEKYJI. [IBIKECHHE MOJIEKYIT

B Tra3ax, JKUAKOCTSIX U TBepAbIX Tenax. [IpeBpairie
HUE DHEPTUH TeJla B MEXaHUIECKUX MPOIeccax.

——Pa3nnyaTh TemIoBbIE SIBJICHUS, arpC€raTHBIC
COCTOSHUA BCUICCTBA,

AHAJIU3UPOBATDH 3aBUCUMOCTDb TCMIICPATYPhI
TCJIa OT CKOPOCTH ABUKCHUA €0 MOJICKYII,
TaOJIUYHEIC JaHHBIC, l"pa(I)I/IK IIJIaBJICHUSA 1
OTBCPJACBAHUS;
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BuyTrpeHnHss oHeprus Tena. YBelnyeHue BHYTPEH
HEH PHEPruH Teja IMyTeM COBEPIICHUS pabOThI
HAaJl HUIM WJIM €€ YMEHBIICHUE IPU COBEPLICHUHU
paboThI TenoM. MI3MeHeHne BHyTpEeHHEH SHEpTUH
Teja IyTeM Terionepenayu. TemonpoBoIHOCTb.
Paznuuune TemnonpoBoHOCTEN Pa3IMYHbBIX
BemecTB. KOHBEKIHS B KUIKOCTSIX U ras3ax.
OO0pbsacHenue koHBekuuu. [lepenaua sneprun
n3nmydeaueM. OCOOCHHOCTH BHJIOB
TEILIONEPEIaYH.

KonnuecTBo TemnoTel. EMMHUIBI KOTMYECTBA
TEIUIOTHI. Y JIeJIbHAS TEIUIOEMKOCTD BEILIECTBA.
®opmyiia Ui pacdera KOJINYeCTBA TEIIOTHI,
HEO0OXOMMOTO IS HAarpeBaHU Tejla WK
BBIJIEJISIEMOTO UM IIPH OXJIAXKICHUU. Y CTPOHCTBO
Y IPUMEHEHHE KaJIOPU METpa.

TonnmBo Kak HCTOYHHK SHEPrUU. Y AebHas
TEII0Ta cropanus Tommaa. Popmyina Juis
pacyera KOJIM4YEeCTBA TEIJIOTHI, BBIACIISIEMOTO MPH
CrOpaHUU TOTUIMBA. 3aKOH COXPaHEHHS MEXaHU
yecKoil sHeprud. [IpeBpanieHrne MeXaHM4eCKou
SHEPIruu BO BHYTpPEHHIOW. [IpeBpaienue
BHYTPEHHEH YHEPTUU B MEXAHUYECKYIO.
CoxpaHeHHe SHEPTUH B TEIUIOBBIX MPOIECCAX.
3aKOH COXpaHEHHMS U MPEBPAILECHHS SHEPTUU B
MIPUPOJIE.

ArperaTHble COCTOSIHUS BenlecTBa. Kpucrammue-
ckue tena. [lnaBnenue u oTBepaeBaHue.
Temneparypa mnasieHus. ['paduk miaBineHus u
OTBEP/ICBAHUS KPUCTAJUIMYECKUX TEN. Y IeTIbHas
TerioTa miasseHus. OObsCHEHUE MPOIIECCOB
IIJIABJICHUS U OTBEP/ICBAHUS HA OCHOBE 3HAHUH O
MOJIEKYJIIPHOM CTpoeHMH BeecTBa. Dopmyna
JUIA pacueTa KOJIMYECTBa TeIJIOThI, HE0OX0In
MOTO JUISl TUIABJICHUS TeJla WM BBLACISIOIIEroCs
IIPU €r0 KpUCTAJUIN3ALUH.

[Tapoo6pazoBanue u ucnaperue. CKOpocThb
ucnapenus. HacbleHHbI 1 HEHACHIIICHHBIN
nap. Konnencanus napa. OcobeHHOCTH mpoiiecc
COB ucnapeHus u konaeHcanuu. [lornomenue
SHEPTrUM MPU UCTIAPEHUU KUJKOCTH U BbIJICICHUE
ee npu KoHaeHcauuu napa. [Ipouecc kunenus.
[TocTosiHCTBO TEMIEPATYPHI IPU KUIIEHUH B
OTKPBITOM cocynie. DU3ndeckuii CMbICH YAEIbHOU
TEIUIOTHI Mapo0Opa30BaHuUs U KOHICHCAIIHH.
Brnaxxnocts Bo3nyxa. Touka pocsl. CiocoObl
OIIPEIENIEHUS BIIAJKHOCTH BO3lyXa. [ UTpoMeTpsI:
KOHJICHCAallMOHHBIN U BOJIOCHOU. [Icuxpomerp.
PaGora raza u nmapa npu pacupeHuu. TernoBbie
nsurareny. [Ipumenenne 3akoHa COXpaHeHus

Y MPEBpAICHUS SHEPTUHU B TEIJIOBBIX JBUTATE
JAX. YCTPOMCTBO U MPUHLMII ICUCTBUS IBUTaTE
151 BHyTpeHHero cropanus ([IBC).
DKOJOTHYECKHE MPOOIEMbI IPU UCTIOTIH30BAHUHT

HaOII0IaTh U UCCIIE0BATh MPEBPAICHUE
HHEPIUM Tejla B MEXaHUYECKUX IPOLEccax;
[IPUBOJIUTH IPUMEPBI: IPEBPALLICHUS
SHEPI'UH MPU NOIBEME TEJIa U IIPU €r0 NaJACHUH,
MEXaHUYECKOM 3HEPTrUU BO BHYTPEHHIOIO;
M3MEHEHHUs BHYTPEHHEHN 3HEPruu Tella MyTeM
COBepILIEHUs pabOTHI M TEILUIOTIEPEIauH;
TEIUIONEpeIauy IMyTEM TEIJIONPOBOIHOCTH,
KOHBEKIIMU U U3TY4YECHHUS; IPUMEHEHMSI Ha
IIPAaKTUKE 3HAHUU O PA3IIMYHOMN TEIUIOEMKOCTH
BELIECTB; 3KOJOTUYECKH YUCTOIO TOIIINBA;
MOATBEPKIAOLIUE 3aKOH COXPAaHEHUS] MEXaHuye-
CKOW DHEPI'MH; arperaTHblX COCTOSIHUI BEILECTBA,
SBJIEHUH TPUPOJIbl, KOTOPBIE OOBSACHSIIOTCS
KOHJICHCallMel napa; CIO0JIb30BAHUS SHEPTUH,
BBIIETISIEMOM MPU KOHIEHCAIIMH BOJSHOTO T1apa;
BJIUSIHUS BIIAKHOCTHU BO3/yXa B OBITY U
JEeSITeNIbHOCTH yenoBeka; npumeHenus JIBC na
IPAKTHKE;

PUMEHEHHUS [TapOBOM TYpOUHBI B TEXHUKE;
MPOLIECCOB IJIABJICHUS U KPUCTAIITU3ALUT
BELIECTB;

00BSACHATH: U3MEHEHNE BHYTPEHHEN SHEPTUU
Teja, KOT/1a HaJl HUM COBEpIIAOT padoTy WM
TEJIO coBepuIaeT paboTy; TEIMIOBbIE SBICHUS HA
OCHOBE MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH;
(bU3UYECKUI CMBICT: YACTbHOU TETJIOEMKOCTH
BEILIECTBA, YIECIbHON TEIUIOTHI CTOPaHus TOILINBA,
yIEIbHOM TEIIOThI MapooOpa30BaHus;

IIPOLIECCHI IIJIABJICHUS U OTBEPJICBAHMS TEJIA HA
OCHOBE MOJIEKYJISIPHO-KUHETUYECKUX TIPEICTABIIE
HUI; 0COOCHHOCTH MOJIEKYJISIPHOTO CTPOCHHS
ra3oB, )KUJKOCTEH U TBEPABIX TEIl; IOHWKEHUE
TEMIIEPATyPbl )KUAKOCTH MPU UCIIAPEHUU;
npuHIUI paboTel u ycrpoiictBo [IBC;
9KOJIOTMYECKHE MTPOOIEMbI HCTIOIb30BAHUS
JABC u nyTy ux penieHusi; ycTpoMcTBO U IPUH
UM pabOThI MAPOBOM TYpOUHBI;
—KJaccu(UIMPOBaTh: BUJIbI TOIUIMBA MO KOJIUYE-
CTBY TEIUIOTHI, BBIEISIEMOM IPU CTOPAHUY;
npuOOPHI 17151 U3MEPEHUS BIAXKHOCTH BO3/1yXa;
—TIepeUHCIATh CIOCOObI U3MEHEHUS BHYTPEHHEH
SHEPIUH;

IIPOBOJMTD OIBITHI 110 U3MEHEHHUIO
BHYTPEHHEW dHEPIuu;

—TIIpPOBOIUTH UCCIEA0BATEIbCKUN IKCIIEPUMEHT
10 TEIJIONPOBOAHOCTH Pa3JIMYHbIX BEIECTB;

110 U3YYEHHUIO IUIABJICHUS, NCIIAPEHUS U
KOHJICHCALlIUU, KUTICHUS BOJIBI;

cpaBHUBaTh BUbI Terionepenaun; KI1/]
pPa3IMYHBIX MAILIUH U MEXAaHU3MOB;
—YCTaHABJIMBATh 3aBUCUMOCTb MEXTy MacCOU
T€Ja U KOJIMYECTBOM TEIJIOThI; 3aBUCUMOCTh
npolecca IUIaBJIEHHUS OT TEMIIEPATyphI TENa;
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JABC. YCcTpoiCcTBO U IPUHLIUII ACUCTBUSI 1apOBOM
TypOunsl. KITJ{ TeruioBoro asuratens.
Konmponvnvie pabomul

110 TeMe «TernoBble BICHUS;

10 TeM€ «ArperaTHble COCTOSIHUS BEILIECTBAY.
Jlabopamopuvie pabomul

1. OnpeneneHue KOIM4YECTBA TEIUIOTHI IPU
CMEIIMBAHUU BOJbI Pa3HON TEMIEpPaTypHl.

2. OnpeneneHue yaeabHON TETUIOEMKOCTH
TBEPOro Tea.

3. OnpeneneHne OTHOCUTEIHHOM BIAXKHOCTH
BO3]lyXa.

Temwvl npoexmos

«TennoemMKkoCTh BemecTs, Wik Kak cBapuTh U0
B OyMaxkHOM KacTproie», «Hecropaemast
Oymaxkka, niu HarpeBanue B orHe MeTHOM
MIPOBOJIOKH, 0OMOTaHHON OyMa)kHOM MOJIOCKOW»,
«Tennossle nBurareny, wiu Mccnenoanue
MPUHIIUIIA JEHCTBUS TEIUIOBOM MAIIMHBI Ha
MIpUMepe OTbITa C aHWJIMHOM M BOJIOW B CTaKaHe»,
«Buapl Temonepeaayu B ObITY

U TEXHUKE (aBUAILIMU, KOCMOCE, METUIIIHE)».

pacCUNTHIBaTh KOJMYECTBO TEIIIOTHI,
HE00X0IMMOE JIJIsl HarpeBaHus Teja Win
BBIICTISIEMOE UM IIPU OXJIAXKICHUH, BBIJIEIISIIOIIEE
€csl P KPUCTAJUIU3ALUH, HE00X0IMMOe ISt
IpeBpaleHus B ap >KUIKOCTH JIFOOOH MacChl;
—TIIpPUMEHSTh 3HaHUS K PELLIECHUIO 33]1a4;
OIPENEIIATh U CPAaBHUBATH KOJIMYECTBO
TEIJIOTHI, OTIAHHOE TOPsAYEN BOAOU U
MOJIyYEHHOE XOJIOJIHOM MpH TEII000MEHE;
OIIPENEIATD YIEIbHYIO TEIIIOEMKOCTh
BELIECTBA U CPAaBHUBATH €€ C TAOJIUYHBIM
3HAYEHUEM;

M3MEPSATH BIAKHOCTb BO3/1yXa;
IIPEJICTABIISITh PE3YJbTaThl ONBITOB B BUJIE
TaOIuUIL;

AQHAIM3UPOBATH IPUYUHBI IOTPELTHOCTEN
U3MEPEHMUIL;

paboTaTh B Tpynie;

BBICTYIATh C JOKJIaJlaMH, IEMOHCTPUPOBATH
Ipe3eHTalNH

JJieKTprueckue siBjaeHus (29 u)

DnekTpuzanus Teil. [[Ba poaa 3JIeKTpUYECKUX
3aps0B. BzanmoaencTBre 0 JHOMMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX TEJ. Y CTPOMCTBO
anektpockona. [ToHATHS 00 37eKTpUYecKOM MoJIe.
[Tone xak ocoObIi BUA MaTepuu. JlemuMocThb
AIIEKTPUYECKOTO 3apsijia. DIEKTPOH — YacTHIa ¢
HAaUMEHBIINM 3JIEKTPpUYECKUM 3apsiioM. Enununa
anekTpudeckoro 3apsaa. CTpoeHue aroma.
Crpoenue simpa atoma. Heiirponsl. [IpoToHBI.
Monenu aToMOB BoJIopoa, renusi, TuTus. MoHbL
OObscHEeHUE HAa OCHOBE 3HAHUM O CTPOCHUH
aToOMa AJIEKTPU3ALIUU TEJl IPU COPUKOCHOBEHHH,
nepeiavue YacTu AMEKTPUYECKOro 3apsiia oT
OJIHOTO TeJla K APYyromy. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsia. JlejaeHne BemecTB no
CIOCOOHOCTH MPOBOJIUTH INIEKTPUUECKUI TOK Ha
MIPOBOIHHUKH, MOTYIPOBOAHUKH U TUAIEKTPUKU.
XapakTepHasi 0COOEHHOCTh MOJTYIIPOBOTHUKOB.
DNEeKTPUYECKUM TOK. Y CIOBUS CYILIECTBOBAHUS
AIIEKTPUYECKOT0 TOKa. VICTOUHHKY >IeKTpryec
KOT'0 TOKa. DJIEKTpUYecKas LEMb U €€ COCTaBHBIE
4acTU. Y CIOBHBIE 0003HAYEHUS, IPUMEHSIEMbIE
Ha cxemax 3JekTpudeckux nenei. [Ipupona
ANEKTPUYECKOTO TOKa B MeTaiax. CKopocTh
pacnpoCTpaHeHUs! IEKTPUUECKOTO TOKA B
MPOBOJHUKE. J[€MCTBUS NEKTPUUECKOTO TOKA.
[IpeBparienue sHEPrun FNEKTPUIECKOTO TOKA B
JIpYTrUe BUbI SHEPTUU.

Hamnpanenue snexkrpuueckoro Toka. Cuiia Toka.
NHTEHCUBHOCTH 3JIEKTPUYECKOTO TOKA.

dopmyna Juis onpeieeHus: CUilbl Toka. EauHuIs

——OOBACHATH: B3aUMOJIEHCTBHE 3apAKEHHBIX
TEJ U CYLIECTBOBAHUE JIBYX POJIOB dJIEKTPUUEC
KHX 3apsa0B; onbIT Mopde—Mumnmkena;
AJIEKTPU3ALIMIO TEJ IPU COTIPUKOCHOBEHHUU;
00pa3oBaHUE MOJIOKUTEIbHBIX U OTPUIIATEIbHBIX
HOHOB;

YCTpoHCTBO CyXOTO raJiIbBAaHUYECKOTO AJIEMEHTA;
0COOEHHOCTH JIEKTPUUECKOT0 TOKa B MeTaliax,
Ha3Ha4YeHHE UCTOYHHKA TOKA B DJICKTPUUECKON
LENH; TeIJIOBOE, XUMUYECKOE U MAarHUTHOE
JEHCTBUS TOKA; CYIIECTBOBAHUE MPOBOIHUKOB,
MOJIYTIPOBOJIHUKOB U AUAJIEKTPUKOB HA OCHOBE
3HAHUU CTPOEHUS aTOMa; 3aBUCUMOCTD
MHTEHCUBHOCTH JIEKTPUYECKOrO TOKA OT 3apsijia
U BPEMEHHU; IPUUMUHY BO3HUKHOBEHHS COITPOTUB
JICHUsI; HArpeBaHHe MPOBOJHUKOB C TOKOM C
MO3UIUU MOJIEKYJISIPHOTO CTPOCHUS BEIIECTBA,
CIOCOOBI YBETUYECHUS U YMEHbBILICHUS EMKOCTH
KOHJICHCATOPa; Ha3HAYEHHE HCTOUHUKOB
ANEKTPUYECKOTO TOKA U KOHIEHCATOPOB

B T€XHUKE; IPUYUHBI KOPOTKOTO 3aMbIKAHUS;
AHATM3UPOBATH TAOIHUHBIE TaHHBIE U
rpadukuy;

MIPOBOJIUTh UCCIEA0BATENbCKUN IKCIIEPU
MEHT [0 B3aMMOJIEHCTBUIO 3aPSKEHHBIX TEN;
00HapyXHBaTh HAJIEKTPU3OBAHHBIE TENA,
JNEKTPUYECKOE T0JIE;

M10JIb30BATHCS AJEKTPOCKOIIOM, AMIIEPMET
POM, BOJIBTMETPOM, PEOCTATOM;

ONPENENsATh U3MEHEHUE CUIIbL, JCHCTBYIO
el Ha 3apsKEHHOE TEJIO MPHU YIAJICHUU U
NpUOIKEHNUHN €Tr0 K 3apsSKEHHOMY TENy; IIeHY
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cuibl Toka. Haznauenne amnepmerpa. Bxiroue
HUE aMIiepMeTpa B 1enb. OnpeaeneHre HeHbl
JIEJIEHUS €r0 IIKaJIbl. DJIEKTPUUECKOE
HalpsDKEeHUe, eAMHUIA HanpsokeHust. @opmyna
JUIsl OTIpeJieNieHus HanpsbkeHust. Mizamepenue
HaIpsHKEHUS BOJTMETPOM. Britouenue
BOJIFTMETpA B 1enb. OnpeiesieHre eHbl
JICJICHHS €T0 IIKAJIbl. DJIIEKTPUUECKOE COMPOTHUB
neHre. 3aBUCUMOCTD CHJIBI TOKA OT HANPSKEHUS
MIpU TIOCTOSTHHOM conpoTtusiienun. [Ipupona
AIEKTPUYECKOTO COTIPOTUBIICHUS. 3aBUCUMOCTh
CHJIBI TOKA OT COMPOTHUBJICHUS TIPU MTOCTOSTHHOM
HaIPsHKEHUU.

3akon Oma it yuacTka 1enu. COOTHOIICHHE
MEXTy COMPOTHUBJICHHEM MPOBOJHUKA, €r0
JUTMHOM M TIJIOIIA/IbIO TIOTIEPEYHOTO CEUCHHUS.

VY enbHOE CONMPOTHUBIICHHUE MMPOBOHHKA.
[IpuHIHII NENCTBUS U HA3HAYEHHUE PEOCTATa.
[Tonknrouenue peocrara B IEIb.
[TocnenoBarenbHOE COETUHEHHE TPOBOTHUKOB.
ConpoTHBICHUE MOCTIEAOBATEIHHO COSTMHECHHBIX
poBOJHUKOB. CHjia TOKA ¥ HANIPSDKEHHE B IIETTH
MIpH TIOCJIeIOBaTENbHOM coenuHenuu. [lapannens
HOE COeTMHEHHE MPOBOTHUKOB. COMIPOTHBIICHHE
JBYX MapajuieIbHO COCTMHEHHBIX TIPOBOTHUKOB.
Cuia Toka 1 HanpsKEHUE B IENU IPY Mapajuiesb-
HOM COEIMHEHUHU.

PaboTa anektpuueckoro Toka. @opmyna ass
Pacuera paboTsl Toka. EquHuiel paboTsl TOKA.
MOIIHOCTD IEKTPUUECKOr0 TOKa. Popmyna it
pacdera MoIHOCTH ToKa. Dopmyna A BeIUUCIE-
HUs pabOTHI AIIEKTPUUECKOr0 TOKA Yepe3 MOII-
HOCTb U BpeMsi. EquHuIp! paboThl TOKa, CHOIb
3yeMble Ha IpakTuke. Pacuer croumMocT u3pacxo
JOBAHHOM 3J1eKTposHeprun. @opmyna s
pacyeTa KOJIM4eCTBa TEIUIOThI, BBIAEIIIEMOTO
IIPOBOTHUKOM IIPH NMPOTEKAHUHU 10 HEMY
ANEKTPUYECKOTO TOKA.

3akoH Jlxoyns—IJlenua. Konnencarop. Dnekrpo-
€MKOCTh KOoHJIeHcaTopa. PaboTa anekTpudeckoro
1oJIsl KoHAeHcaTopa. EauHuia 31eKTpoeMKoCTH
KOHJIeHcaTopa. Paznuunble BUIbI J1aMIl,
HCIIOJIb3YEMbIE B OCBEIIEHUH. Y CTPOICTBO JIAMIIbI
HaKaJMBaHUs. TerioBoe AeHCTBUE TOKA.
DneKTpUYeCcKre HarpeBaTeIbHbIE TPUOOPHI.
[IpuumHBI eperpy3ku B LEMU U KOPOTKOTO
3ambikaHus. [Ipegoxpanurenu.
Kpamxkospemennas konmponvnas paboma

1o Teme «Anekrpuzanus tea. CTpoeHue atomay.
Koumponvnsie pabomut

o TeMaM «JNeKTpruueckuil Tok. Hampsixenuey,
«Comnpotusienne. CoeTuHEHNUE MPOBOIHUKOBY;
o TemaM «PaboTa 1 MOIIHOCTh JIEKTPUUECKOTO
TOKa», «3akoH [[xoyns—IJlennay,

JICJTICHUS IIKAJIbl aMIIEPMETPa, BOJIbTMETPA;
JTIOKa3bIBaTh CYIIIECTBOBAHUE YACTHII,
MMEIOIINX HAaUMEHBIINN 3JIEKTPUYECKUI 3apsT;
yCTaHABJIMBATh IIEpepaclpeaeIcHue 3apsia
MIPU NIEPEXOJIC €T0 C HAIEKTPU30BAHHOTO TeJla Ha
HEHAaYJIEKTPU30BAHHOE MPU COMPUKOCHOBEHHH;
3aBUCHUMOCTD CHJIbI TOKA OT HANPSKCHUS U
COTIPOTHUBIICHUSI POBOAHUKA, PAOOTHI
ANIEKTPUUECKOTO TOKA OT HAMPSKEHHUS, CUJIbI TOKA
Y BPEMEHH, HAIIPSKEHUSI OT pabOThl TOKA U CUJIBI
TOKa,

MPUBOJAUTH MPUMEPHI: TPUMEHEHUS
MIPOBOJIHUKOB, MOJTYITPOBOJAHUKOB U AUDJIEKTPU
KOB B TEXHUKE, MPAKTUYECKOTO TPUMEHEHUS
MOJTYITPOBOTHUKOBOTO JHO]1a; UCTOYHUKOB
AIEKTPUUECKOTO TOKA; XMMHUYECKOTO U TEIIOBOTO
JIEUCTBUSI DIIEKTPUUYECKOTO TOKA U UX
WCIIOJIH30BaHUS B TEXHUKE; IPUMEHECHHUS
MOCJIEZIOBATEIBHOIO U apaUIETbHOTO
COCIMHEHUS TTPOBOTHUKOB;

0000111aTh ¥ IeIaTh BEIBOIBI O CIIOCO0ax
AIICKTPHU3ALNH TEIT; 3aBUCUMOCTH CHJIBI TOKA 1
COTIPOTHUBIICHHUSI POBOTHUKOB; 3HAYEHUU CUJTBI
TOKa, HAINIPSDKEHUS U COTIPOTUBIICHUS TIPU
MOCJIeIOBATEIILHOM U TTApAJIJIEIBHOM COSMHEHUHN
MIPOBOJAHHUKOB; O Pa0OTE U MOIIHOCTHU
3JIEKTPUYECKOMN JTAMIIOYKH;

pacCUUTBIBATh: CUITy TOKA, HAIIPSIKEHUE,
3IEKTPUYECKOE COMPOTUBIIEHUE; CUITY TOKA,
HaIpsKEHUE U COMPOTUBIICHUE TIPU MOCIEA0BA
TEJIBbHOM M NapaJJIEIbHOM COEAMHEHUHU TIPOBOJHU
KOB; pabOTy ¥ MOIITHOCTb JIEKTPUUYECKOTO TOKA;
KOJIMYECTBO TEIUIOTHI, BBIIAEIISIEMOE IPOBOIHUKOM
¢ TOKOM 10 3akony Jlxxoyns—IJlenua;
3NEKTPOEMKOCTh KOHJIEHCaTopa; paboTy,
KOTOPYIO COBEPULIAET 3JIEKTPUUYECKOE T10JIE
KOHJIEHCATOPa, SHEPTUI0 KOHACHCATOPA;
BbIpaXXaTh CUIIy TOKA, HAPSDKEHUE B
Pa3IMYHBIX €AUHULAX; €AMHULY MOIIIHOCTH Yepe3
€MHUIIBI HAPSDKEHUS U CUJIbI TOKA; paboTy TOKa
B BT - u; kBT - u;

CTPOUTH rpauK 3aBUCUMOCTH CHJIbI TOKA OT
HaIpsKEHNUS,

KJIACCU(PUIIMPOBATH UCTOYHUKHU DIEKTPHUEC
KOT'O TOKA; IEHCTBHS SJIEKTPUUECKOTO TOKA;
ANEKTpUYECKHe MPUOOPHI MO MOTPEOISIEMON MU
MOIIIHOCTH; JIJAMIIOYKH, TPUMEHSIEMbIE Ha
MPAKTHUKE;

——pa3nuyaTh 3aMKHYTYIO U Pa30MKHYTYIO
AIEKTPUYECKUE LENU; JaMIIbl IO MPUHIUITY
JIENCTBUSI, UCTIOIb3YEMBIE /ISl OCBELICHUS,
MPEIOXPAHUTETN B COBPEMEHHBIX MPUOOpax;
MCCJIEe10BaTh 3aBUCUMOCTb COITPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IJIOMA1 Nonepey
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«KoHnnencarop».

Jlabopamopuvie pabomul

4. COopka 2MEeKTPUIECKOH e U U3MEPEHHE
CHJIBI TOKA B €€ PA3JINYHBIX Y4aCTKaX.

5. M3mepeHune HanpspKeHUs Ha pa3iindHbIX y4acT-
Kax JIEKTPUYECKOM LIETH.

6. VI3MepeHue cuiibl TOKa U €ro peryJupoBaHue
peocTaTom.

7. I3mepenue cConpoTUBIIEHUS ITPOBOIHUKA IIPH
IIOMOIIY aMIIEPMETPA U BOJBTMETPA.

8. 3MepeHne MOIIHOCTH U pabOThl TOKA B
AIEKTPUYECKOM JIaMII€.

Temwvl npoexmos

«ITouemy oHO Bce anekTpusyercs, unu Mccneno
BaHUE SBJICHUI dJIEKTpU3alUK TEI,
«DNEKTPUUECKOE T0JI€ KOHEHCATOPa, WK
Konpnencarop u mapuk oT HACTOJIBHOTO TEHHHCA
B IIPOCTPAHCTBE MEXAY IMJIACTUHAMU
KOHJIeHcaTopay, «/3rotoBnenue
KOHJEHCATOPay, « IEKTPUUECKUN BETEPY,
«CBeTtsmuecs clioBay, «l albBAaHUYECKUI
anemMeHT», «CTpoeHue

aTtoma, wum OmbiT Pezepdopaa»

HOTO CEUCHUS ¥ MaTepHalia MPOBOIHUKA;
YEPTUTH CXEMBI 3JICKTPUUECKOH IETIH;
coOupaTh IEKTPUUECKYIO IICTIb;

U3MEPSTH CHITy TOKA Ha Pa3InIHBIX
y4JacTKax IeTu;

AHATM3UPOBATH PE3YJIbTATHI OMBITOB U
rpaduky;

10JIb30BATHCS aMIIEPMETPOM, BOJIBTMETPOM;
peocTaToM JUTs peTyIMpPOBAHMS CHITBI TOKA B
eTH;

HU3MEPSTH COITPOTUBIICHHUE MPOBOHIKA TIPU
MIOMOIITY aMITIEPMETPA U BOJIBTMETPA; MOIIHOCTh
U paboTy TOKa B JIaMIIE, UCTIOJIB3YS aMIIEPMETD,
BOJIBTMET], Yachl;

MIPEJICTABIISITh PE3YIbTaThl U3MEPEHUH B
BHU/JI€ TaOJINIL;

000011aTh U 1e7IaTh BEIBOBI O 3aBUCUMOCTHU
CHWJIBI TOKA M COTIPOTHBIICHUS TIPOBOTHUKOB;
paboTaTh B TpymIe;

BBICTYIIATh C JOKJIAJOM FIJTU CITYIIaTh
JIOKJIA/IbI, TIOATOTOBIICHHBIE C MCTIOJIb30BaHIEM
npeseHtranuu: «Vcropus pazButus
AIIEKTPHUYECKOTO OCBEIICHHS,

«Hcnonp30BaHME TETIIOBOTO JIEHCTBHS
AIIEKTPUYECKOTO TOKA B YCTPOICTBE TETUTUI] U
HHKY0aTOpOBY,

«HcTopus co3nanus KOHIEHCATOPaY,
«[IpuMeHeHre akKyMyJIsTOPOBY; H3TOTOBUTH
JEHCHCKYIO OaHKY

DJIeKTPOMArHUTHbIE siBjeHus (5 9)
MarnuTHO€ noJie. Y CTaHOBJICHHE CBSI3U MEXITY
AIIEKTPUYECKHM TOKOM U MAarHUTHBIM TOJIEM.
OnbIT OpcTena. MarHuTHoe mosie mpsiMoro Toka.
MarauTtHble TUHUM MarHUTHOTO TOJIS.
MaruuTtHoe noJje KaTymku ¢ TokoM. CrocoObl
W3MEHEHUSI MArHUTHOTO JEMCTBUS KATYILIKU C
TOKOM. DJIEKTPOMAarHuThl U UX IPUMEHEHHE.
HcnpiTanue neiicTBUs 3J€KTPOMAarHuTa.
[TocTosiHHBIE MarHUTHI. B3anmoaelicTBue
MarHuToB. O0bsACHEHNE TIPUYNH OPUEHTALIUN
KEJIE3HBIX OMUJIOK B MArHUTHOM TOJI€.
MarnutHoe nose 3eMIH.

JleiicTBre MarHUTHOTO TIOJISl HA POBOTHUK C
TOKOM. Y CTPOMCTBO U IIPUHIUII ACUCTBUSA
JIEKTPOABUTATENSI IOCTOSHHOTO TOKA.
Koumponvnas paboma

10 TeM€ «JIEKTPOMAarHUTHBIE SBJICHUS.
Jlabopamopuvie pabomul

9. Coopka 371eKTpOMarHuTa U UCHBITAaHUE €ro
JNEUCTBUA.

10. M3yuenue 3neKTpUuecKoro IBUraTesns
MOCTOSTHHOTO TOKa (Ha MOJIEIH).

Temvl npoexmoe

«ITocrosiHHBIE MarHUTHL, WM BosmebHas

BBIABISATH CBSAI3b MEXKY DJIEKTPUUECKUM
TOKOM M MarHUTHBIM T10JIEM;

OOBSACHATH: CBSA3b HANIPABJICHUS MAarHUTHBIX
JIMHUWA MarHUTHOTO TOJIA TOKA C HaIlpaBJICHUEM
TOKA B IPOBOJHUKE; YCTPOMCTBO 3IIEKTPOMArHU
Ta; BOBHUKHOBEHUE MarHUTHBIX Oypb, HAMAarHu
YUBAHME JKEJI€3a; B3aUMOJECICTBUE MTOJIFOCOB
MarHuTOB; IPUHLUI JEHUCTBUS IEKTPOABUTATENS
1 00J1acTH ero NpUMEeHEHUs;

MIPUBOJAUTH PUMEPbl MAarHUTHBIX SIBJICHUM,
HCII0JIb30BaHUs 3JIEKTPOMArHUTOB B TEXHUKE

u OBITY;

YCTaHABJIMBATh CBSI3b MEXK/y CYILIECTBOBA
HUEM 3JIEKTPUYECKOTO TOKA U MAarHUTHBIM IOJIEM,
CXOJICTBO MEXY KAaTYIIKON C TOKOM U
MarHUTHOM CTPEJKOM;

0000111aTh U JIeN1aTh BBIBOJIBI O PACIIONIONKE
HHUM MarHUTHBIX CTPEJIOK BOKPYT IPOBOJIHUKA C
TOKOM, O B3aUMOJICICTBUM MarHuTOB;

Ha3bIBaTh CIIOCOOBI YCHIJICHHS] MArHUTHOTO
JIEUCTBUSA KaTYIIKHA C TOKOM;

M10JTy4aTh KAPTUHBI MArHUTHOTO TOJISI
MIOJIOCOBOTO M Iyr00Opa3HOro MarHUTOB;
ONHUCHIBATh OMBITHI 10 HAMAarHUYMBAHUIO
BEILECTB;
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0aHKay, «JleficTBe MAarHUTHOTO TOJIST 3EMJI Ha
IIPOBOJHUK C TOKOM (OIBIT C IOJOCKAMHU
METaJUTMYECKOU (DOITTBIN)»

MEPCUUCTIATE IPCUMYIICCTBA IJICKTPOABHUT'A
TEJICH MO CPABHEHUIO C TEIJIOBBIMU;

NPUMEHSTH 3HAHUS K PEIICHUIO 3a71ay;
CcOOMPATh IEKTPUUECKUN ABUTATEIb
IIOCTOSIHHOTO TOKa (Ha MOJEIN);

OTIPE/ICIATh OCHOBHBIE JIETAIH JIEKTPUIECKO
'O ABUTaTCIA IIOCTOAHHOI'O TOKA,

paboTaTh B rpynne

CBeToBbie siBjeHus (8 u)

Hcrounuku cBera. EcTeCTBEHHBIE U HCKYCCTBEH-
HbI€ HCTOYHUKU CBETA. TOUYEUHBIN NCTOYHUK
CBETa M CBETOBOM Jiy4. [IpsMonuHeiiHoe pacipo
CTpaHEHUE CBeTa. 3aKOH MPSAMOJIUHEHHOTO
pacrnpoctpanenus ceta. OOpazoBaHHUe TCHHA U
nosyreHu. COJTHEYHOE U JIyHHO€ 3aTMEHHS.
SABnenus, HaOMrOaeMbIe MPHU MAJCHUH JTyda
CBETa Ha rPaHHUIly pa3jelia AByX Cpe/l.
OTtpaxxeHue cBeTa. 3aKOH OTPaKEHUSI CBETA.
OO6paTumocTh cBETOBBIX Jiyuel. [lnockoe
3epkaiio. [loctpoenune n3o0pakeHus

IpeaMeTa B IUIOCKOM 3epkaiie. MHrMoe
n3o0paxeHue. 3epKajlbHOE U PAaCCETHHOE

OTPaAXCHUC CBCTA. OnTryeckas INIOTHOCTD CpCaEbl.

SIBnenue npenomiienus ceera. COOTHOIIEHHE
MEXTy YTJIOM TaJIeHUs U YIIIOM MPEIOMIICHHUS.
3akoH npesnomiieHus ceera. [lokazarens
MIPEIOMIIEHHUS IBYX CpEl.

Crpoenue rinaza. QyHKIHUHU OTACIbHBIX YaCTEH
riaza. QopMupoBaHre N300paKEHUSI HA CETUATKE
riasa.

Kpamxkospemennas koumponvnasa paboma

1o TeMe «3aKOHBI OTPAXKEHUSI U MIPEIIOMIICHUS
CBETa.

Jlabopamopuas paboma

11. N3yyeHue cBOMCTB U300pakKeHUS B JTMH3AX.
Temwvl npoexmos

«Pacmpoctpanenue cBera, wiu M3rorosieHue
KaMepbI-00CKYpbI», « MHUMBIN PEHTI€HOBCKHIA
CHUMOK, uiH LIpITIeHOK B siiie»

——HabmogaTs npsimoJiMHEHOE pacpocTpaHe
HHE CBETa, OTPaKEHHE CBETA, IPEJIOMIICHHE
CBETA;

00BSACHATH 00OpPA30BaHKE TEHU U MOJYTCHU;
BOCTIPHATHE N300PaKEHHS TJIa30M YEJIOBEKa,
TIPOBOJIUTH UCCIIEOBATENILCKUH IKCIIEPH
MEHT TIO TIOJTyYSHHIO TCHH W MTOJTYTCHHU; 10
U3YyUYCHHIO 3aBUCHMOCTH YyTJIa OTPAXKEHHSI CBETA
OT yrJia TaJICHHST; TI0 TPEIIOMIICHHUIO CBETA MPH
nepexo/ie Jiyda U3 Bo3/ayXa B BOJY;

0000111aTh U JIeaTh BBIBOJIBI O PaclpoCTpaHe
HUU CBETa, OTPAKCHUH U TIPEIIOMIICHUH CBETA,
00pa3oBaHUM TEHU U MOJYTEHHU;

YCTAaHABJIMBATH CBS3b MEKTY JIBFOKCHACM
3emnu, JIynsl u ConHIla 1 BOSHUKHOBEHHEM
JYHHBIX U COJTHEYHBIX 3aTMEHUH; MEKTY JIBHKE
HUEM 3eMJIM U €€ HAKJIOHOM CO CMEHOW BPEMEH
roJia ¢ UCMOJIb30BaHUEM PUCYHKA yUEOHHKA;
HaxoAuTh [lonsipHyto 3B€31ly B CO3BE3AUU
Bonemoit MenseuIsr;

OTIPEIEIIATH MOJIOKEHUE TIaHET, UCTIONb3YS
MOJIBIDKHYIO KapTy 3B€3JHOr0 HeOa; Kakas 13
JBYX JIMH3 C Pa3HbIMU (POKYCHBIMU PACCTOSIHUU
MU JaeT OOJIbLIEe YBEIHUCHUE;

MIPUMEHSITh 3aKOH OTPaXEHHS CBETa MPH
MOCTPOCHUU U300paKEHHsI B IJIOCKOM 3€pKalle;
CTPOUTH N300pakeHNE TOYKU B TNIOCKOM
3epKasie; n300pakeHus, 1aBaeMble JINH30M
(pacceuBaroniei, cobuparomieit) as ciaydaes: F >
d; 2F < d; F < d < 2F; uzo0paxenue B
dboToanmapare;

paboTaTh C TEKCTOM Y4eOHUKA;
———pa3nuyarh JUH3BI 110 BHEIIHEMY BUITY,
MHUMOE U JEHCTBUTEIHLHOE N300paKEeHHUS;
MIPUMEHSITh 3HAHUS K PEIICHUIO 3a/1a4;
U3MEPATH GOKYCHOE PACCTOSIHUE U OTITHYEC
KYIO CHITY JIMH3BL;

AHATM3UPOBATH MOJTYYCHHBIE MPU TOMOIIIH
JMH3bI U300paKeHUs, AeTaTh BHIBOIBI,
MPECTABISITh PE3yIbTaT B BUJIE TaOJMII,
paboTaTh B TPYIIIE;

BBICTYTIATh C JJOKJIaJaMH WU CIIYIIATh
JOKJIaJIbI, TOATOTOBJICHHBIE C UCMIOIBE30BaHUEM
npe3eHTanmu: «O4Kku, JaTbHO30PKOCTh U
OMM30pYyKOCTHY, «COBpPEMEHHBIE ONTHYECKHE
npubopel: poToanmapaT, MUKPOCKOT, TEJIECKOII,
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IMPUMCHCHUC B TCXHUKC, UCTOPUA UX PASBUTUS)

[Ipomexxyrounas arrecrauus (1 yac) . PesepBHoe Bpemsi - nmoropenue (3 )

9 kJiacce

OcHoBHOE COoACpPKaHUuEC

OCHOBHBIE BH/IBI y‘leﬁHOﬁ JACATCJIBbHOCTH

3aKkoHbI B3aMMO/IeCTBUS U JIBUKEHUS TeJl
(34 9)

Onucanue nBmwxeHus. MarepuanbHasi TOUKa Kak
Mozenb Tena. Kpurepun 3ameHsl Tesia MaTepuab-
HoW Toukoi. [locTynarenbHOE IBUXKEHHUE.
Cucrema otcuerta. [lepememienue. Paznuune
MEXTy IOHITUSIMU «ITYTh» U «II€PEMEIICHUEY.
Haxosxienue koopauHaTHI Teja 1Mo ero
HavyaJIbHOUM KOOPAMHATE U MPOEKIIMH BEKTOPA
nepemenienus. [lepemenienue npu
MPSIMOJTMHEHOM PaBHOMEPHOM JBHKEHUH.
[IpssMonMHENHOE PABHOYCKOPEHHOE JIBHKECHHE.
MrHoBeHHas CKOPOCTh. Y ckopeHnue. CKOpoCTh
MPSMOJIMHEHHOTO PABHOYCKOPEHHOTO JBUKEHUSI.
I'paduk ckopoctu. [lepemenienre mpu NpsIMoOIn
HEWHOM PaBHOYCKOPEHHOM JIBHKCHUH.
3aKOHOMEPHOCTH, TIPUCYIITUE TTPSIMOTHHEHTHOMY
PaBHOYCKOPEHHOMY JABM)XEHHIO 0€3 HadallbHOI
cKOpocTH. OTHOCUTEIBHOCTh TPAEKTOPUH,
repeMenIeHus, yTu, CKOPOCTH. ['eoneHTpu
YecKasl U FeJIMOLIEHTPUYECKas CUCTEMbI MHPA.
[IpyuymHa cMeHbI THS 1 HOYM Ha 3emiie (B
TeMOLIEHTpUYECKO cucteme). [IpuunHbt
JBUKEHHUSI C TOUKHU 3pE€HUS APUCTOTEIIS

U ero nocieaoBareneid. 3akoH uHepiuu. [lepBolii
3akoH HprotoHa. HepuuanbHble CUCTEMBI
otcueta. Bropoii 3akon HetotoHa. TpeTuii 3akoH
HeroToHna.

CBoOosiHOE MajieHne Te. Y CKOpeHne cBOOOHOTro
najeHus. [lanenue Ten B BO3ayxe U pa3peKeHHOM
MIPOCTPAHCTBE. Y MEHBIIIEHUE MOl BEKTOpa
CKOPOCTH IPHU MPOTHUBOIIOJIOKHOM HallpaBJICHUU
BEKTOPOB HAYaJIbHON CKOPOCTH U YCKOPEHUS
cBoOoaHOTO NageHus. HeBecomocTs. 3akoH
BCEMHUPHOTO TATOTEHUS U YCIOBUS €r0 MpU-
MEHHMMOCTHU. ['paBUTAIIMOHHAS] TOCTOSIHHAS.
YckopeHue cBOOOAHOTO NaieHUs Ha 3eMJie U
Ipyrux HeOeCHBIX TelmaxX. 3aBUCUMOCTh
YCKOpEHUS! CBOOOAHOTO MAJACHUS OT IIUPOTHI
MecTa U BbICOTHI HaJ 3emuieid. Cuia ynpyrocTtu.
3akoH ['yka. Cuna Tpenus. Bunbl TpeHus: Tpenue
MOKOs1, TPEHUE CKOJIbKEHUSI, TPEHUE KauCHUS.
dopmyna i pacueTa CUIIbl TPEHUS CKOJIb-
xeHud. [IpuMepsl Moae3H0TO MPOSIBICHUS
TpeHus. [IpsAMONMHENHOE U KPUBOJIUHENHOE
JBIKEeHUE. [[BikeHue Tena no OKpy>KHOCTHU C

——OO0OBACHATH PU3NUECKUIN CMBICIT TTOHSATHIA:
MTHOBEHHAsI CKOPOCTh, YCKOPEHUE;

Ha0JII0AaTh U OMKCHIBATH MPAMOJIMHEHHOE

Y PaBHOMEPHOE JBMKEHUE TEICKKHU C KarelbHU-
1ei; IBMKEHNE MasATHUKA B JIBYX CUCTEMAaX OTCUE
Ta, 0JIHA U3 KOTOPBIX CBsI3aHA C 3eMJIEH, a Apyras
C JICHTOM, JBUKYILEHCS PABHOMEPHO OTHOCUTEND
HO 3€MJIW; TIaJICHUE OJTHUX U T€X XKe TeJ B
BO3JIyX€ U B pa3peKEHHOM MPOCTPAHCTBE;
JIIBITHI, CBUJIETEHCTBYIOIINE

0 COCTOSIHUU HEBECOMOCTH TEJT;

HaOJIIOATh U OOBACHSTH II0JIET MOIEINA
paKeTHl;

000CHOBBIBATH BO3MOKHOCTh 3aMEHBI TeJIa
€ro MOJEJIbI0 — MaTepUaIbHOU TOUYKOU — ISt
OTIMCAHUs IBUKEHUS,

MIPUBOJIUTH TIPUMEPHI, B KOTOPHIX KOOPAUHA
Ty JABHKYIIETrOCs Tesla B TI000H MOMEHT BpEMEHH
MOHO OIIPENEIUTh, 3HAsl €T0 HAYAJIbHYIO0 KOOPAH
HAaTy U COBEPLIEHHOE UM 3a JaHHBIA IPOMEKYTOK
BPEMEHH [TEpEMELICHUE, U HEIIb3S5 ONPEICIINTD,
€CJIM BMECTO NIEPEMEILICHUS 3a1aH PO ICHHBII
IyTh; PABHOYCKOPEHHOTO JBUKEHHUS, TPSIMOJIH
HEMHOTO U KPUBOJMHEWHOTO ABUKEHUS TEJ,
3aMKHYTOM CUCTEMBI T€J; IPUMEPBHI, TOSICHSIO
II1€ OTHOCUTEIBHOCTD JIBUKEHUS, IPOSIBICHUS
WHEpLUU;

OIPENEIATh MOAYIN U IPOEKIIMU BEKTOPOB
Ha KOOPJUHATHYIO OCh;

3alUChIBATh YPABHEHUE JUISl OIIPEICTICHUS
KOOPJAMHATHI ABUKYLIErOCs TeJla B BEKTOPHOU U
CKaJIIpHOH (hopme;

3aMKuChIBaTh (DOPMYIIBL: JUIsI HAXOXKICHHS
MIPOEKIMUU U MOJYJIS BEKTOpA IEPEMEILICHUS TEIa;
JUTSl BBIYMCIIEHUSI KOOPAMHATBI JIBUKYILETOCS
Tena B 000 3aJaHHBI MOMEHT BPEMEHH;, JISI
OIpeNeNIEHUs] YCKOPEHHS B BEKTOPHOM BHU/JIE U B
BU/IE TIPOCKIUI Ha BEIOPAHHYIO OCh; JJISl pacyeTa
CHUJIBI TPEHUS CKOJIbXKEHUS, paOOThI CUJIBI, pa0OTHI
CHJI TSDKECTH M YIPYTOCTH, IOTEHIHATBHON
SHEPTUM MOJHATOTO HaJ 3eMJIeH Tela,
MOTEHIIMATBHOM SHEPTUH CHKATON MPYKUHBI;
3aMKUChIBATh B BUE (OPMYIIBI: BTOPOH U
TpeTuil 3akoHbl HbI0TOHA, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOH ['yKa, 3aKOH cCoOXpaHEHUs
MMITYJIbCA, 3aKOH COXPAHEHUSI MEXaHUYECKOU
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MMOCTOSIHHOM MO MOJIYJIKO CKOPOCTBIO.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHUE.
HckycctBennsie cnytHuku 3emuin. IlepBas
KOCMMYECKasi CKOpOCTh. MMmyinbc Tena.
3aMKHyTas cuctema Tei. M3smMeHeHue nMIyabcoB
TEJ MPU UX B3aUMOAECUCTBUU. 3aKOH
COXpaHeHus uMIyiabca. CylnHOCTb U IPUMEPBI
peakTUBHOTO ABMXkeHus. Ha3HaueHne, KOHCTpyK-
LS U IPUHLUI IEHCTBUS PAKETHI.
MHorocTynenuatslie pakeTsl. Pabota cuibl.
PaboTa cuiIbl TSDKECTH U CHITBI YIPYTOCTH.
[ToreHunaneHas sHeprus. [loreHnnanpHas
SHEprus ynpyroaepopMupoBaHHOIO

tena. Kunernueckas sneprus. Teopema 00
W3MEHEHUH KUHETUYECKOW SHEprHH. 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPTHH.

Koumponvnas paboma

0 TeM€ «3aKOHBI B3aUMOJICHCTBUS U IBUKEHUS
TE.

Jlabopamopuwvie pabomul

1. MccnenoBanne paBHOYCKOPEHHOTO JBHKEHUS
0e3 HaYaJIbHOU CKOPOCTH.

2. Uzmepenune ycKopeHus: CBOOOTHOTO TaACHHS.

Temwvl npoexmos

«DKCIEPUMEHTAIbHOE MOATBEPIKICHUE
CHPaBEUIMBOCTHU YCIOBHS KPUBOJIMHEHHOTO
JIBUKCHUS TEI,

«HWcropus pa3BUTHS HUCKYCCTBEHHBIX CITYTHUKOB
3eMJin U penraemMble ¢ MX OMOIIIbIO HAYYHOUC
CJIEIOBATENIbCKUE 3a/1auM»

SHEPTUH;
JIOKa3bIBaTh PAaBEHCTBO MOJYJISl BEKTOpA
nepeMeIeHus MPOUICHHOMY ITYTH U TUIOIIAAN
1o/ rpauKoM CKOPOCTH;

CTPOUTD TpapUKH 3aBUCUMOCTH Vy = Vy (t);
1o rpaduky 3aBUCHMOCTH Vx (t) orpenemnsite
CKOPOCTH B 33JJaHHBIA MOMEHT BPEMEHH;
CpaBHUBATh TPACKTOPHH, ITyTH, TIEPEMEIIE
HUSI, CKOPOCTH MasITHUKA B YKa3aHHBIX CHCTEMax
0TCYeTa;

JIeTIaTh BHIBOJI O ABIDKEHHUH TeJl C OJJMHAKO
BBIM YCKOPEHHEM TIPH JICHCTBUU Ha HUX TOJIBKO
CHUIBI TSDKECTH;

OTIPENIEIATh IPOMEKYTOK BPEMEHH OT
Hayayia paBHOYCKOPEHHOTO JBIMKEHHS IIIApUKa JI0
€r0 OCTAaHOBKH, YCKOPEHHE JABIKEHUS MIapuKa 1
€r0 MTHOBEHHYIO CKOPOCTb TIEPE] yIapoOM O
VTAHD;

N3MEPSTh YCKOPEHUE CBOOOHOTO MACHUS;
NPECTaBIISITh PE3YIbTaThl U3MEPEHUH U
BBIYMCIICHUH B BUIe TaOIUI] U rpauKOB;
paboTaTh B rpymnmne

MexaHnuveckue Kojiedanust ¥ BoJaHbI. 3ByK (15
)

[Ipumepsr kosiebaTenpbHOTO ABMOKEeHHS. OOIIHe
YepThl pa3HOOOPa3HBIX KoJieOaHui. JlnHaMuKa
KoJIeOaHUH TOPU30HTAIBLHOTO PYKHHHOTO
MasTHuKa. CBoOOIHBIE KOJI€0aHHs, KoJIebaTeb
HbIE€ CUCTEMbI, MAaATHUK. BennuunHbl, Xapakrepu
3YIOIIUE KoJIeOaTeNbHOE IBUKEHHE: aMILTUTYAA,
nepuo, yactorta, (aza kojaedanuil. 3aBUCUMOCTD
MepUO0Jia U YaCTOThl MAATHUKA OT JIJIMHBI €r0
HuTH. ["apMOHnYEecKHe KoIeOaHus.
[IpeBpanieHne MeXaHMYECKON SHEPrUn
KoJie0aTeNbHON CUCTEMBI BO BHYTPEHHIOIO.
3aryxaromue kojaebanus. BeiHyXIeHHBIE
kojebanus. YacToTa yCTaHOBUBIIMXCS
BBIHYX/ICHHBIX KOoJeOaHul. Y CcnoBus
HACTYIUICHHS ¥ U3UUecKasi CYIHOCTh SIBJICHUS
pe30oHaHca. YYeT pe30oHaHca B MPAKTHKE.
MexaHu3M pacpoCTpaHeHus yIpyrux koiebda
Huil. Mexanndeckue BOJHbI. [lonepeunsie u
MPOI0JIbHBIE YIPYTHE BOJIHBI B TBEPJBIX, KUIKHX
1 Ta3000pa3HbIX cpeax. XapaKTepUCTHUKU BOJIH:

——OmnpenensaTh KojedaTeIbHOS ABIKEHHE TI0
€ro MpU3HaKaM;

NPUBOJIUTH IIPUMEPBI KOJICOAHUH, TTOJIE3HBIX
Y BPEIHBIX MIPOSIBICHUI pe30HAHCa U IYTH
YCTPaHEHUS MOCIICIHUX, UCTOYHUKOB 3BYKa,
OTIHMCHIBATH JIMHAMHUKY CBOOOTHBIX
KOJICOaHUH TIPY)KUHHOTO ¥ MaTEMAaTHYECKOTO
MasiTHUKOB, MEXaHH3M 00pa30BaHUs BOJIH;
3aMMCBhIBaTh (POPMYITY B3aUMOCBSI3H IIEPUOJIA
Y YaCTOTHI KOJICOAHUH; B3aUMOCBSI3H BEJINYHH,
XapaKTePU3YIOIIUX YIIPYTUe BOJIHBI;

O0OBSACHATH: TPUUUHY 3aTyXaHUSI CBOOOTHBIX
KoJIe0aHU; B 4YeM 3aKIIIOUAETCs SIBJICHHE PE30HAH
ca; HaOJIIOaeMBbIH OIIBIT 1O BO30YKIECHUIO
KoJe0aHui OJTHOTO KaMepTOHA 3BYKOM, UCITyCKa
€MBIM JIPYTUM KaMEePTOHOM TaKOM K€ 4aCTOTHI;
MOYEeMY B razax CKOPOCTh 3ByKa BO3PACTaeT C
MOBBIIIICHUEM TEMIIEPATypHhI;

HA3bIBATh: YCIOBHE CYIIECTBOBAHUS
He3aTyXalolux Kojaebanuit; hpuznueckue
BEJIMYMHBI, XapaKTePU3YIOIIHUE YIIPYTUe BOJHEI;
JIMarna3oH 4YacTOT 3BYKOBBIX BOJIH,
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CKOPOCTb, JUIMHA BOJIHBI, 4YaCTOTa, IEPUOJ]
kosiebanuid. CBSA3b MEX/Ly ITUMHU BEIUYHMHAMHU.
HcTouHnKH 3ByKa —Tena, KoJIeOmouuecs ¢
gactoroit 16 I'm — 20 k['1. YibTpa3Byk u
nHOPa3BYK. DX0JIOKaIHs. 3aBUCUMOCTD BBICOTHI
3BYyKa OT 4aCTOTbI, @ [POMKOCTH 3ByKa — OT
aMIUTUTY/bI KOJICOaHUI U HEKOTOPBIX

npyrux npuyuH. TemOp 3Byka. Hanuuue cpenbl
—HE00X0MMOE YCIIOBHE PACIIPOCTPAHEHUS
3ByKa. CKOpOCTb 3ByKa B pa3iIM4YHBIX CpeJax.
Otpaxenue 3Byka. 9X0. 3ByKOBOU pe30HaHC.
Konmponvnas paboma

1o Teme «MexaHn4eckne KoJeOaHus U BOJTHBI.
3BYK».

Jlabopamopuas paboma

3. VccnenoBanue 3aBUCUMOCTH TMEpUOIa U
4aCTOTHI CBOOO/IHBIX KOJIEOaHUM MasiTHUKA OT
JUTMHBI €70 HUTH.

Temwvl npoexmos

«OmnpeneneHne KaueCTBEHHOW 3aBUCUMOCTH
nepuoaa KojiebaHuH MPY>KMHHOTO MasgTHUKA OT
MacChI TPy3a 1 KECTKOCTH MPYKUHBI,
«OmnpeneneHne Ka4eCTBEHHOW 3aBUCUMOCTH
nepuoja KojebaHuii HUTSHOTO (MaTeMaTH
YEeCKOr0) MasgATHUKA OT BEIMUMHBI YCKOPEHHUS
CBOOOJHOTO MAJCHUA», «YIIBTPa3BYK U
nH(ppa3ByK B MPUPOJIE, TEXHUKE U MEAULIUHE

———pa3nuyarh ONEPEYHbIE U MPOJI0JIbHBIE
BOJIHBI;

NPUBOAUTH 0OOCHOBAHUS TOTO, YTO 3BYK
SIBJISIETCS ITPOIOJIBHOM BOJIHOM;

BBIJIBUT'aTh TUIIOTE3bI: OTHOCUTEIHHO
3aBUCUMOCTH BBICOTBI TOHA OT YacCTOTHI, a
TPOMKOCTH — OT aMIUIATYAbI KOoJIeOaHui
MCTOYHHUKA 3BYKa; O 3aBUCUMOCTHU

CKOPOCTH 3BYyKa OT CBOICTB Cpe/ibl U OT €€
TEMIIepaTypHl,

IIPUMEHSITh 3HaHUS K PELICHUIO 3a/1a4;
IIPOBOJAUTDH SKCIIEPUMEHTAIILHOE
UCCIIEIOBAaHHME 3aBUCUMOCTH TIEPHOA KOJIeOaHU
NPYKHHHOTO MasiTHUKA OT M u K;

U3MEPSATH )KECTKOCTh TIPYKUHBI;
IIPOBOJAMTD UCCIIEIOBAHUS 3aBUCUMOCTHU
nepuo/a (4acToThbl) KoJieOaHU MasiTHUKA OT
JUTMHBI €TO HHUTH;

NIPEJICTaBIISITh PE3yJAbTaThl U3MEPEHUN U
BBIYMCIIEHUI B BHJE TAOIUII;

paboTaTh B TpyIIeE;

CIIYIIaTh OTYET O Pe3ybTaTaxX BHIIOIHEHUS
3anaHus-npoekrta «OrnpeieneHre KauecTBEHHOM
3aBUCHUMOCTH IIepHoia KoieOaHui MaTeMaTu
YECKOT0 MasiTHUKA OT YCKOPEHUSI CBOOOTHOTO
NaJICHUSAY;

CIIyIIaTh JOKIAJ «YIbTPa3ByK U UH(PPa3BYyK
B [IPUPOJIE, TEXHUKE U MEAMUIIMHEY, 3a/1aBaTh
BOIIPOCHI U IPUHUMATH y4acTHe B 00CYKIEHUU
TEMBI

DJIeKTPOMarHuTHoe moJie (25 q)

HcTouyHnkn MarHuTHOTO noJ1st. ['unoresa
Awmrnepa.

I'padpuueckoe n3o0pakeHrne MarHUTHOTO TIOJISL.
JIMHMY HEOTHOPOJHOIO ¥ O JHOPOIHOTO
MarHuTHOTO 1oJis1. CBA3b HANPaBICHUS JIMHUN
MarHUTHOT'O IOJISl TOKA C HAIIPABJIICHUEM TOKA B
npoBojHuKe. [IpaBuno GypaBunka. [IpaBuio
IIpaBoW pykHu [uid coseHouza. [leiicteue
MarHUTHOTO TOJISl Ha IPOBOJHUK C TOKOM

U Ha JBIKYILIYIOCS 3apSDKCHHYIO YacTULL.
[IpaBuno neBoit pyku. MHayKIMsE MarHUTHOTO
noJsist. Molynp BEKTOpa MarHUTHOM MHAYKIUH.
JIMHMM MarHUTHOM MHAYKIUHU. 3aBUCUMOCTh
MarHUTHOTO IIOTOKA, IPOHU3BIBAIOIIETO MJIOLIA/1b
KOHTYpa, OT IUIOIIA1 KOHTYypa, OpUEHTALIUH
IJIOCKOCTH KOHTYpa IO OTHOUIEHUIO K JIMHUSAM
MarHUTHOM MHAYKIUU U OT MOJYJIsSl BEKTOPA
MarHUTHOM MHIYKIIMM MarHUTHOTO IOJI.
Onsitel @apanes. [IpyurnHa BOSHUKHOBEHUS
MHIYKIHOHHOTO ToKa. OnpeneneHue iBIeHUs
IEKTPOMArHUTHOM MHAYKIMH. TeXHU4YecKoe
IIPUMEHEHUE sIBJICHUS. BO3HUKHOBEHME
MHIYKIHOHHOTO TOKA B &JJIOMUHUEBOM KOJIbIIE

JlenaTp BBIBOJIBI O 3aMKHYTOCTH MarHUTHBIX
JUHUN ¥ 00 ociabiaeHnH oIS ¢ YAAJIEeHUEM OT
IIPOBOJHHUKOB C TOKOM;

Ha0JII0/1aTh U OMMCHIBATh OIBITHI, HOATBEPXK
JAIOIIKE MOSBICHUE IEKTPUYECKOTO MOJIS IPU
WU3MEHEHHUH MarHUTHOTO I10JIs1, U €JaTh BBIBOJBL;
HaOJII0/1aTh: B3aUMOJIEHCTBUE AIFOMUHHUEBBIX
KOJIEL] C MAarHUTOM, SIBJICHUE CAMOMHIYKLINN;
OTIBIT 10 U3IYYEHUIO U IIPUEMY JIEKTPOMArHuT
HBIX BOJIH; CBOOO/IHBIE AJIEKTPOMAarHUTHbIE
K0JIe0aHUs B KOJIeOAaTeIbHOM KOHTYpE;
pasiiokeHue 0esIoro cBeTa B CIIEKTP IPU €ro
IIPOXOXACHUH CKBO3b IIPU3MY U IIOJTy4E€HUE
0€eJ10r0 CBeTa MyTEM CIIOKEHHS CHIEKTPaTbHbIX
L[BETOB C ITOMOILBIO JIMH3BI; CIUIOIIHOU

U JIMHENYaThle CIIEKTPhI UCITYCKAHUS;
(bopMynIHpoBaTh MPABUIIO MPABON PYKH VIS
COJICHOU/1a, MpaBmIIo OypaBuuKa, npasuiio JleHua;
OIIPENEIATH HAIIPaBIECHUE DIIEKTPUUECKOTO
TOKA B IIPOBOJAHMKAX U HAIPABJICHUE JINHUN
MarHUTHOTO I10JIs1; HAIIPABJIEHUE CUJIBL,
JENCTBYIOLIEH Ha MIEKTPUUECKUH 3apsif,
JBHKYILMICS B MAarHUTHOM I10JI€, 3HAK 3apsja U
HaIlpaBJICHUE ABWKCHUS YaCTULIBL,
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IIPU U3MEHEHUH [TPOXOAIIETO CKBO3b KOJIBLIO
MarHuTHOTO notoka. OnpeaeneHue HarnpaBICHUsS
MHAYKIIMOHHOTO TOoKa. [IpaBuiio Jlenua. SABnenus
caMOMHIYKINHU. MHAYKTUBHOCTE. DHEprus
MAarHUTHOTO 110Ji ToKa. [lepemeHHbIi
IEKTPUUECKHUM TOK. DIEKTPOMEXaHUUECKUI
WHJIYKIIMOHHBIN renepatop (Kak mpumep —
ruaporeneparop). [lorepu snepruu B JIOII,
crocoObl yMeHbIIIeHUs moTepsb. HazHauenue,
YCTPOMCTBO Y MPHUHIUIT JEHCTBUSA
TpaHchopMaTopa, ero MpUMEHEHHE MTPU Nepeaade
AJIEKTPOIHEPIUHU.

DNEKTPOMarHUTHOE 110JI€, €ro UCTOYHHUK.
Paznuune Mex 1y BUXPEBBIM AIEKTPUIECKUM U
ANIEKTPOCTATUYECKUM HOJISAMU. DIEKTPOMArHuT
HbI€ BOJIHBI: CKOPOCTh, MONIEPEYHOCTD, AJIUHA
BOJIHBI, MPUYMHA BO3ZHUKHOBEHUS BOJIH.
[Tony4yenue u peructpaius 31EeKTPOMArHUTHBIX
BOJIH. BBICOKOUACTOTHBIE 31€KTPOMArHUTHBIE
KoJIeOaHUs U BOJTHBI — HEOOXOJMUMBIE CPEICTBA
JUIS OCYIIECTBIICHUS PAIUNOCBSI3H.
KonebartenbHblit KOHTYp, TOJy4eHHE 3JIEKTpoMar-
HUTHBIX KoJieOaHuit. ®opmyna Tomcona. biok-
cXeMa Iepearoniero U MpueMHOro yCTPOMCTB
JUIS OCYIIECTBIICHUS PAIMOCBSA3U. AMIUIUTYIHAS
MOy U JETEKTUPOBAHNE BBICOKOYACTOTHBIX
KoJIeOaHUH.

HNutepdepentiusa u nudpakmaus ceera. CBEeT Kak
YACTHBIW CITy4ail 3JIEKTPOMArHUTHBIX BOJIH.
JlnanazoH BUIMMOTO U3JIy4CHHS Ha IIKaje
AIEKTPOMAarHUTHBIX BOJIH. YacTHIIBI AJIEKTpOMar
HUTHOTO U3JIy4eHHUs] — (DOTOHBI (KBAHTHI).
SBneHue qucnepcum.

Pasnoxxenue 6enoro cera B criektp. [lonyuenue
0€eI0ro CBeTa MyTeM CIIOXKEHHS CIEeKTPaIbHbIX
uBetoB. L[Bera Ten. Haznauenue u ycTpoicTBo
crekTporpada u cnexkrpockona. TUIsl
ONTHYECKUX CIIEKTPOB. CIUIOIHON U JINHEWYaThIe
CHEKTpBI, YCIOBUS UX NoJydyeHus. CeKTpsl
UcIycKaHus U nornoieHus. 3akoH Kupxroda.
CrnexkTpajibHbIN aHaU3. ATOMbBI — UCTOYHUKH
U3Iy4eHus U norioineHus ceera. OObsCHEHHE
M3JIy4€HHS U NOTJIOLIECHUS CBETa ATOMaMHU U
MIPOUCXOXKACHUS JIMHEWUAThIX CIIEKTPOB HA
OCHOBE nocTtynaroB bopa.

Koumponvnas paboma

10 TeMe «DNEKTPOMArHUTHOE TOJIEY.
Jlabopamopuvie pabomul

4. VzyueHue sBIEHUS AJIEKTPOMArHUTHOMN
WHYKIUH.

5. HaGnrozieHne CIUIONMIHOTO U JIMHEHYATHIX
CHEKTPOB UCITYCKAHUS.

3aMMCBIBATH (POPMYITY B3aUMOCBSI3U MOTYJIS
BEKTOPAa MarHUTHON UHAYKIIMY MarHUTHOIO I1OJIS
¢ MojyaeMm cuiibl F, neiicTByromieil Ha MPOBOJHUK
JUTMHOM |, pacriosioyxKeHHBIN MepIIeHIUKYISIPHO
JMHUSAM MarHUTHOW MHIYKLUU, U CHJION ToKa |

B IIPOBOJIHHUKE;

OIIMCBIBATh 3aBUCUMOCTb MAarHUTHOI'O
IIOTOKA OT MHYKIIMA MarHUTHOTO I10JI,
IIPOHM3BIBAIOLLETO IUIONIAb KOHTYPA, U OT €r0
OPHMEHTALMH 110 OTHOLIEHHUIO K JIMHUSIM
MAarHUTHOM UHAYKIIUH; Pa3JIAUUs MEXIY
BUXPEBBIM IEKTPUUECKUM U DJIEKTPOCTATHU-
YECKUM IOJISIMU;

NIPUMEHSITH NIPaBUWIIO OypaBuMKa, IPaBUIIO
JIEBOM pyKH; IpaBuWiio JIeHIa v mpaBuiIo MpaBoit
PYKH JUI ONIPENEIICHNs HalIPABJICHUS
WHIYKIIMOHHOTO TOKa;

paccka3bIiBaTh 00 yCTPONUCTBE U MPUHLIUIIE
JIECTBHSI TEHEPATOPa IIEPEMEHHOTO TOKA; O
Ha3HAYEHUH, YCTPOIMCTBE U MPUHIIUIIEC ICUCTBUS
TpaHcopmaTopa U €ro NpUMEHEHUH; O IPUHIIN
Iax paguoCBs3U U TEIICBUICHHUS;

Ha3bIBaTh CIIOCOOBI YMEHbILIEHUS TOTEPh
3JIEKTPOIHEPIUH NIPH Mepeiaye ee Ha OOoJIbIIne
pacCTOsIHUS, pa3IuYHbIEC TUANIA30HbI JIEKTPO
MarHuUTHBIX BOJIH, YCJIOBHS 00pa3oBaHus
CIUIOLIHBIX U JIMHEWYATBIX CIIEKTPOB UCITyCKaHUS;
OOBSICHATH U3Ty4Y€HHE U MOTJIOIIEHUE CBETa
aTOMAaMH U IIPOUCXOKICHUE JINHENYATBIX
CIIEKTPOB Ha OCHOBE NOCTYyJIaTOB bopa;
IIPOBOJMTD UCCIIEIOBATEIbCKUN
9KCIEPUMEHT 110 U3YUCHUIO SIBJICHUS DJIEKTpOMar
HUTHOW MHIYKLUU;

AQHAJIN3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTA U
JIeJIaTh BBIBOJIBI;

paboTaTh B rpymnie;

CIIyIIaTh JOKIansl «Pa3BuTHE CPENCTB U
croco0oB nepegauu MHPOPMaLMU Ha JaJeKHe
paccTosIHUA C IPEBHUX BPEMEH U 10 HALIUX
IHE», «MeTol CIEKTPaJIbHOTO aHAIN3a U €T0
IIPUMEHEHHE B HAYKE U TEXHUKE)
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Temwvr npoexmos

«Pa3BuTHE CpENCTB U CIIOCOOOB Mepeaaun
uHpOpMaIUU

Ha JJAJICKUE PACCTOSIHUS C IPEBHUX BPEMEH

U JI0 HalUX JHEN», «MeTo1 CIEKTPaIbHOIO
aHaJIM3a U €ro MPUMEHEHUE B HAYKE U TEXHUKE»

Crpoenne aromMa u aTOMHOr0 sapa (20 u)
CrnosHBIN coCTaB paJloaKTUBHOIO U3IY4YEHHUSI, O
, B- u y-gactunpsl. Monens atoma TomcoHa.
OmnpiTel Pesepdopaa mo paccesHuto o-4acTu.
[1nanerapnas monens aroma. [IpeBpaienus saep
IIpU paJMOAaKTUBHOM paclajie Ha IpUMepe o.-
pacniana paaus. O003HaUCHUE AJIEP XUMHUECKHUX
3JIEMEHTOB. MaccoBoe U 3apsA0BOE Yncia. 3aKOH
COXpPaHEHHUs MacCOBOTO YKCIIA U 3apsijia IpH
paJIoaKTUBHBIX MpeBpalieHusax. Haznauenue,
YCTPOMCTBO M MPHUHIIUIT IEHCTBUSA CUETYMKA
I'eiirepa u kameps! Bunbcona. BoiouBanue o-
YyacTHUIIaMU [TPOTOHOB U3 sIJIEp aTOMa a30Ta.
Hab6mronenue dhororpaduii 06pa3oBaBmnxcs

B Kamepe BuibcoHa TpekoB yacTHil, y4acTBOBaB-
IIUX B 7epHOM peakuuu. OTKpBITHE U CBOWCTBA
HelTpoHa. [IpoTOHHO-HEUTPOHHAS MOJIENb AAPA.
DU3NYECKUH CMBICT MacCCOBOTO U 3apsI0OBOTO
qrces.

Oco0OeHHOCTH sIIepHBIX CUJl. M30TOTIbI.

DHeprus cBs3u. BHyTpeHHSI SHEprysi aTOMHBIX
snep. Bzaumocss3s maccel u sHepru. edext
Mmacc.

Boigenenue wim norionieHue 3HEPruu B AIEPHBIX
peakuusx. [lenenue sapa ypana. Beinenenue
SHEPruu. Y CIoBUs MPOTEKaHUs YIPaABIIEMOU
uenHoi peakunu. Kpurnueckas macca.
Hasznauenue, ycTpoicTBO, MPUHIUIT ICHCTBUS
SIEPHOTO PEAKTOPA HA MEJIJICHHBIX HEUTPOHAX.
[IpeoOpaszoBanue SHEPTUH SAEP B DIECKTPHUUECKYIO
sHepruto. [IpeumymiectBa u Hegoctatku ADC
nepes IpyruMu BUAAMU AJIEKTPOCTAHLUH.
buonoruueckoe neicTBre paguanuu.
@u3nyuecKre BeIMUYHUHBL: OTJIOIICHHAs 1032
U3Iy4eHus, KOdQPHUIIMEHT KauecTna,
SKBUBAJICHTHAs 03a. BiausHue

PaaOaKTUBHBIX U3TyYECHUN Ha KUBbIE
opranusmsl. [lepuoa nonypacnaga
PaaOaKTUBHBIX BEIIECTB. 3aKOH PaJUOaKTUB
HOTo pacnaga. CrocoObl 3alIUThI OT paJHaIlHH.
VYcnoBus npoTeKaHusi U PUMEPHI TEPMOSIACP
HbIX peakuuii. Microunuku sHeprun ConHia u
3BE3.

Koumponvnas paboma
1o reMe «CTpoeHue aroma U aTOMHOTO Spa.
Hcnonp30BaHNue SHEPIrUU ATOMHBIX SIIEPY.

- OnuceIBaTh : oMbBITH Pesepdopmaa mo
00HapyKEHHIO CJI0)KHOT'O COCTaBa
PaAMOaKTUBHOIO U3IY4YEHUSI U 110 UCCIIET0BAHUIO
C TIOMOIIBIO paccesiHus anb(ha-yacTUIl CTPOCHUS
aToMa; MpolLecc ACJIEHUS SApa aToMa ypaHa;
O0O0BSACHATH CYTh 3aKOHOB COXPaHEHUs
MaccOBOI'0 YHUCJIA U 3apsijia IPU pailOaKTUBHBIX
IPEBPALICHUX;

00BACHATH U3NYECKUIN CMBICI MOHSATHUI:
SHEprus CBA3U, AePEKT Macc, enHas peakius,
KpUTHYECKas Macca;

IPUMEHSITh 3aKOHBI COXpPAaHEHHSI MaCCOBOTO
yKclia ¥ 3apsiia pH 3alKicy ypaBHEHUH SAEpHBIX
peaKuuii;

Ha3bIBATh YCIIOBUS NMPOTEKAHUS yIIpaBIIsie
MOH LEMHOM peakuuy, NPEeUMyIIeCTBa U
HepocraTku ADC nepen qpyruMu BUIaMU
3JIEKTPOCTAHIUN, YCIOBUS NPOTEKAHUS
TEPMOSIAEPHON PEaKLINH;

Ha3bIBaTh GU3NYECKUE BEIUYMHBI:
MOTJIONICHHAS 7032 U3IydeHus1, KodhOuueHT
KAaueCTBa, SKBUBAJIEHTHAs J103a, IEPUO]T
nojypacnana;

paccKa3pIBaTh O HA3HAYEHUU SIEPHOIO
peakTopa Ha MEJICHHBIX HEUTPOHAX, €ro
YCTPOMCTBE M MPUHIUIIE ICUCTBUS;

TIPUBOJAUTH IPUMEPBI TEPMOSIEPHBIX
peaKIuii;

MIPUMEHATH 3HAHUS K PEILICHUIO 3a/1a4;
MU3MEPSITh MOIHOCTh J03bl PAAUALIMIOHHOTO
dboHa J03UMETPOM;

CpaBHUBATh MOJYYEHHBIN pe3yabTaT C
HauOOJIBIIUM JOMYCTUMBIM JJIsl YeJIOBEKa
3HAYECHHEM;

CTPOUTH rpapuK 3aBUCUMOCTH MOIIITHOCTH
JI03bI U3ITy4EHUs IPOAYKTOB pacnaja pajoHa OT
BPEMEHU;

OILICHUBATh 110 rpauKy Mepuoa
noJlypacrmaza npoIyKTOB pacajia paloHa;
IIPEJICTABIISITh PE3YJIbTAaThl U3MEPEHUN B
BHIE TAOJIMIL;

paboTaTh B rpyIIie;

ciymarts qoknaj «HeratuBHoe Bo3aeiicTBre
paavanyy Ha KUBBIE OPTaHU3MBI U CTIOCOOBI
3alUTHl OT HEEN
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Jlabopamopuvie pabomul

6. 3MepeHune ecTeCTBEHHOTO paJualliOHHOIO
(doHa 103UMETPOM.

7. I3yuenue neneHus sapa aroMa ypaHa 1o
¢dororpaduu TpeKoB.

8. M3yueHue TpeKoB 3apsHKEHHBIX YaCTHL] 110
TOTOBBIM (poTOrpadusiM» (BHIIOIHIETCS I0Ma).
Tema npoexma

«HeraTtuBHO€E BO3ACHCTBUE paiUaLlUN
(MOHU3UPYIOIINX U3JTYUYCHU ) HA KUBBIE
OpraHU3MBbI U CIIOCOOBI

3alIUTHI OT HEe»

Ctpoenue u 3Boawonusa Beesennoi (5 u)
CocraB ConHeuHol cuctemsl: COJIHIIE, BOCEMb
OOJIBIIUX TUIAHET (IIECTh U3 KOTOPHIX UMEIOT
CIYTHHKH), TISITh TIJIAHET-KaPJIMKOB, aCTEPOUIBI,
KOMETBI, METEOpHbIe Tesia. DopMHUpOBaHUE
ConHe4yHOM cHUCTEeMBI. 3eMJIs U TIIaHEThl 36MHOM
rpymnmnbl. OOLIHOCTh XapaKTEPUCTUK IJIAHET
3eMHOU rpymibl. [Inanere-rurantel. CIyTHUKH U
KOJIbIIA TIJIaHET-TUTaHTOB. Matbie Tena
ConHeYHOU CHCTEMBI: aCTEPOU/IbI, KOMETHI,
MeTeopHbIe Tena. OO0pa3oBaHUE XBOCTOB

komeT. Pagnant. Meteoput. bonua. ConHue u
3BE3/IbI: CIIOUCTas (30HHAS) CTPYKTYpa,
MarHutHoe noJie. Mcrounnk sHeprun ConHua u
3B€3]] — TEIUIO, BbIAEIAEMOE IPU MPOTEKAHNUHU B
HX HeJpax TePMOSIAEPHBIX peakiuid. Ctaauu
sposironnu CoJtHIa.

lanaktuku. Meraranaktuka. Tpu BO3MOKHbBIE
MO/JIeNIM HecTalmoHapHOW Beenennoi,
npeioxkeHneie A. A. @puaMaHoM.
DKcrepuMeHTAIbHOE MOATBEpkKACHHE Xa0010M
pacmupenus Beenennoit. 3akon Xab06ma.

Temwvl npoexmos

«EcTecTBeHHbBIE CIYTHUKY TJIAHET 3€MHOM

TPYIIIBI»,
«EcTecTBeHHBIE CIYTHUKHU JIAHET-TUTAHTOB

——Habmonare crnaiine! wim Gortorpadun
HeOECHEBIX 00BEKTOB;

HA3BIBATh TPYITEI 00BEKTOB, BXOISIINX B
CoJTHEUHYI0 CUCTEMY; PUIHHBI 00Pa30BaAHMS
msated Ha ComHIe;

TIPUBOTUTH IIPUMEPHI U3MEHEHUS BH/IA
3BE3/IHOTO HeOa B TEUEHUE CYTOK;

CpaBHHBAThH IUIAHETHI 36MHOU T'PYIIITHI;
TUTAHETHI-TUTaHTHI;

aHAIM3UPOBaATh GoTOorpaduu WIK Clai bl
T1aseT, pororpaduu COTHEUHON KOPOHBI U
00pa3zoBaHMil B HEH;

ONMChIBaTh (oTorpaduu MasbIX Tel
COJIHEYHOM CUCTEMBI; TPYU MOJIETHU
HecTalmoHapHoi Beenennou,

npeioxkeHHbie OpuaMaHoM;

0OBSICHATH (PU3UIECKUE TTPOIIECCHI,
npoucxojsimue B Heapax CosiHIa U 3Be3[T; B UEM
MPOSBIISIETCS. HECTAMOHAPHOCTH BeenenHo;
3aIlMCHIBATh 3aKOH Xa00i1a;
NIEMOHCTPUPOBATH MPE3EHTALINHY,
y4acTBOBAThH B OOCYXKJCHUH MPE3CHTALUI

ITpomexyrounas arrectramnus (1 yac). UtoroBoe nosropenue (2 u)
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