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1. IIACIIOPT P AJ>QqEfi IIPOrP AMMhl 
yqEEHOH )JJICIJ;HilJIHHbl <«l>H3HKA» 

1.1.06JiacTL npuMeHeHHH pa6oqeil: nporpaMMhl 

Pa6oqa51 rrporpaMMa Me)K)JJic11;1rnmrnapHoro Kypca 5IBJI5leTC5l qacTbIO 3KcrrepIIMeHTMbHoii 

o6pa30BaTeJibHOH rrporpaMMbI rrpoqiecc110HanbHOro o6pa30BaHH5l «l1CIIOJIHHTeJibCKOe HCKYCCTBO» 

( c HHTerpau:11eii no ypoBH5IM ocHOBHOro o6rn:ero 11 cpe,z::i:Hero o6rn:ero o6pa3oBaHII51). 

Crreu:HanbHOCTh: 53.02.03 lifHCTpYMeHTMhHOe HCIIOJIHHTeJibCTBO (rro BH,[(aM HHCTpYMeHTOB: 

<i>opTerrHaHO, opKeCTpOBbie CTpyHHhie HHCTpyMeHThl, OpKeCTpOBbie ,ll:YXOBbie II y.n;apHbie ). 

1.2. MecTO yqe6Horo npeL(MCTa B CTpyKrype OCHOBHOH npo<f>eccuoHaJihHOH o6pa30BaTCJihHOH 

nporpaMMLI 

Ytie6Hhiii rrpe.n:MeT <«DH3IIKa» (C00.01.08) peanII3yeTC5l B pa3.n:ene yqe6Horo rrnaHa 

«ITpe.n:MeTHbie 06nacT11, rrpe.n:ycMoTpeHHhie <l>fOC CITO», rrpe.n:MeTHa5l o6nacTb «na30BI>Ie 

.lJ:HCI{HIIJIHHhI» o6rn:eo6pa30BaTeJibHOro yqe6ttoro I{HKJia. 

1.3. I(eJIH If 3a):(aqu yqe6Horo npeL(MCTa -Tpe6oBaHUH K pe3yJILTaTaM OCBOCHHH yqe6Horo 

npeL(MeTa 
I(eJIL npeL(MeTa: 
1) pa3BHTHe HHTepecoB II crroco6HOCTeii yqarn:11xc51 Ha OCHOBe rrepe.z:i:aqII HM 3HaHHH II OIIbITa 

II03HaBaTeJibHOH II TBOptieCKOH .n;e5ITeJihHOCTH; 

2) ITOHHMaHHe yqarn;HMHC5l CMhICJia OCHOBHbIX HaytIHbIX ITOH5ITIIH II 3aKOHOB <i>H3HKH, 

B3aIIMOCB513H Me)K.n:y HIIMII; 

3) cpopMHpOBaHHe y yqarn:IIXC5l rrpe.n:CTaBJieHHH 0 cpH3HtieCKOH KapTHHe MHpa. 

3a):(aqn npeL(MeTa: 

1) 3HaKOMCTBO yqarn:HXC5l c MeTO.D:OM HaytIHOro II03HaHH5l II MeTO,IJ;aMH 11ccne.n:oBaHH5l o6'beKTOB 

II 5IBJieHHH rrpHpO.D:hI; 

2) rrp1106peTeHHe 3HaHHH 0 MexaHHtieCKHX, TeIIJIOBbIX, ::meKTpOMarHHTHbIX II KBaHTOBbIX 

5IBJieHH5IX, qi11311qecKHX BeJIIIl!HHax, xapaKTepH3YIOlll:HX 3TH 5IBJieHH5I; 

3) cpopMIIpOBaHIIe yMeHIIH Ha6JIIO.D:aTb rrpIIpO.D:Hbie 5IBJieHH5l II BbIIIOJIH51Tb OIIbIThI, na6opaTOpHbie 

pa60TbI H 3KCrrepHMeHTMbHhie IICCJie.D:OBaHII5l c HCIIOJib30BaHIIeM H3MepHTeJibHbIX rrpH6opoB, 

nmpOKO rrpHMeH5leMbIX B rrpaKTHlleCKOH )KH3HH; 

4) OBJia.n;eHHe TaKIIMII o6rn:eHaytIHbIMII ITOH5ITH5IMII, KaK rrpIIpO.D:HOe 5IBJieHIIe, 3MIIIIpIItieCKH 

ycTaHOBJieHHhIH cpaKT, rrpo6neMa, rIIITOTe3a, TeopeTIItieCKIIH BbIBO.D:, pe3yJihTaT 

3KCIIepIIMeHTMbHOH rrpoBepKII; 

5) IIOHIIMaHIIe OTJIHl!HH HaytIHhIX .n:aHHbIX OT HerrpoBepeHHOH 1rncpopMa1vrn:, u;eHHOCTH HayKH 

.z:i:n51 y.n:oBnernopeHH5l 6hITOBhIX, rrpoH3BOLJ:CTBeHHhIX 11 KYJihTypHbIX rroTpe6ttocTeii qenoBeKa. 

KoMneTeHuuu: 

Pe3yJihTaTOM OCBOeHH5l Kypca 5IBJI5leTC5l OBJia.n;eHHe o6rn:HMH KOMIIeTeHI{H5IMH (OK): 

OK 10: .Iifcrronb30BaTb B rrpo<i>ecc110HanhHoii .n;e5ITeJihHOCTH JIHtIHOCTHbie, Me)l(rrpe.n:MeTHbie, 

rrpe.D:MeTHbie pe3yJibTaTbI OCBOeHH5l OCHOBHOH o6pa30BaTeJibHOH rrporpaMMbI OCHOBHOro 

o6rn:ero 06pa30BaH115l. 

qaCOB no yqefiHOMY UJiaHy: 108 
(MaKCHMMhHa5l yqe6Ha5l Harpy3Ka o6ytiaIOrn:eroc5l - 108 qacoB, BKJIIOtIM: 

ofo13aTeJihHM ay.n:11Toptta5l yqe6HM ttarpy3Ka 06ytiaIOrn:eroc51 - 72 qaca). 

BpeMH 03yqeHnH: 7 Knacc. 
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2. CTPYKTYP A II CO,IJ;EPJKAHIIE yqEJ>HOH ,IJ;MCIJ;MIIJIHHhl 

2.1. 06t.eM yqe6uoii )J;HCIJ,HDJIHHhl H BH)J;hl yqe6uoii pa60Thl 

BH~ yqe6Hoii pa6oThl 06oeM 'lacoa 

MaKCHMaJihHaH yqe6HaH HarpyJKa (ncero) 108 
06H3aTeJihHaH ay~1nopHaH yqeGHaH HarpyJKa (ncero) 72 
B TOM qncne: 

na6opaTopHbie pa6oTbI 7 
rrpaKTHqecKHe3aH~TH~ 8 
KOHTpOJibHbie pa60TbI 7 

CaMOCTOHTeJihHaH pa6oTa o6yqaroinerocH (ncero) 36 
llp0Me:J1cymott1-tafl ammecmaiJUR 6 cpopMe Ko1-1mpo!lb1-1ou pa6ombz 
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HauMeuosauue TeM 

«l>u3uKa - eayKa 
0 IlDHDO.ll.C 

2.2. TEMA TlfqECKMM IlJIAH yqE:f>HOM ,[(II Cl(lIIlJIMHbl <«I> lf3MKA» 

Cot1.ep:arnuue yqe6uoro MaTepuaJia, Jia6opaTopub1e pa6oTbl u npaKTH'leCKHe 3aHSITHH, 
caMOCTOSITeJibHaSI na6oTa 06v'lal01UHXCSI 

2 

CooepxaHue ytte6Ho20 MamepuOJ1a 
<l>H3HKa tt cpH3wreeKHe MeTO.D:hI 113yqeHIDI rrpttpO.[(hI. <l>H3wreeKtte seJIWIHHhI. HayqHhre MeTO.[(hI II03HaHJUI 

IlepsouaqaJibHbie CTpoemre semeerna. Mo11eKy11h1. .lJ::mpcpy3IDI B ra3ax, )l(HtJ.KOeT5IX, rnep.ri:hrx Te11ax. 

cse.ri:eHHH o CTpoeHHH BpoyuoseKoe .[(BIDKemw. B3aHMHOe rrpHDDKemre H OTTaJIKHBaHHe Mo11eKy11. 

sern:ecTBa. ArperaTHhie eoeT05IHIDI semeeTsa 

CooepxaHue ytte6T-1020 MamepuOJ1a 
Mexattwi:eeKoe .[(BHlKemre. PaeqeT nyrn:, eKopoeTH .[(BH)l(eHIDI. ,[t;BH)l(eHtte 11 B3aHMo.ri:elieTsue BOKpyr Hae. 

B3aHJ\10Jlei1CTBue TeJI I B3aHMo.ri:eikTBHe Terr. IfHepu:IDI. Maeea Te11a. PaeqeT Maeebl tt o6oeMa. 

CHJia. Btt.[(hI eHJI. ,[t;ttHaMoMeTp. Bee H HeseeoMOeTh 

KoHTpOJihHa.sI pa60Ta 

TenJIOBble HBJieHHSI 

l13MeHeHMe arperarHhIX eoeTO.s!HHH semeeTBa. IlrraBJieHue H OTBep.ri:eBaHHe KptteTaJIJIWieeKHX TeJI. 
ArperaTHble 111enapeHue 11 KOH.ll,etteau:IDI. K11neH11e. Y.ri:e11bHa.s1 TeUJioTa napoo6pa3oBaHIDI. 

COCTOSIHIUI semeCTBa Bna)l(HOCTb B03eyxa. Ilptt60phi. Jla6opaTOpHM pa6oTa .Ns!2. l13MepeHHe OTHOettTeJibHOH BJia)l(HOeTH 
803.[(yXa. 
TeUJIOBhre MallIHHbI. Pa6orn ra3a rroH oaell! 

06beM 'laCOB 
HaSI/CaMOCTOSITeJibHaSI 

3 

4 

4 

Yposeub 
OCBOeHHSI* 

4 

I 
I 
I 
I 

I 
I 
I 
I 

2 
2 

I 
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3Jie1CTpuqec1rnu TOK. 
HanpHJKeuue. 

3JieKTpUlleCKOe 
conpoTUBJieuue 

3JleICTpHlleCKUH TOK. 
Pa6oTa u Mo11.1,uocT1>. 

3aKOH ~OYJISl
.JleuQa 

MaruuTuqe none u 
ero CBOHCTB3 

CBoncTBa cBeTa. 
llCTO'IHUKU CBeTa. 
PacnpocTpaueuue 

CBeTa. 

Buah1 llBUJKeuuSI. 
3aKOHhl llBU'.lKeHUSI u 
B33UMOileHCTBUSI TeJI. 

OB3Hlfe CIUibl TOKa oeocTaTOM. 

CooevJ1CaHue V'le6Ho20 MameouaJ1a 
Pa6orn 11 Moru:uocTb 3JieKrpWiecKoro TOKa. 3aKou ,[()[(OYJUI- fleuua. HarpeBaTeJibHbie np116opbI. 
TioaKTWiecKoe 33IDITHe N24 . 
KoHTOOJibH351 oa6oTa 

CooeoJ1CaHue v'le6Ho20 MamevuClJla 
MexaHWiecKoe llBH)[(eH11e. BHllbI llBU)[(emrn. XapaKTep llBH)[(eHH51. 
PaBHoycKopeHHoe )(BH)[(eHue. 0THOCHTeJibHOCTb llBH)[(eHH51. 
3aKOHbI HbIOTOHa. ITpaKTWiecKoe 33IDITHe N27 .. 
Cso6oaHoe llBH)[(emre TeJI. 3aKOH sceMHpHOro rnroTeHH51. 
,[(BH)[(eHHe no OKpylKHOCTU. I1cKyCCTBeHHbie cnyTHHKH 3eMJIH. 
PeaKTHBHOe llBH:lKett11e. 3aKoH coxoaHeHH51 3HeorHH 
TioaKTH'leCKOe 33H51THeN2 8 .. I1MilVJibC Tena 
KoHTOOJibH351 oa6ora. 

I 

I 

2 
2 

2,3 
2 

I 

2, 3 

3 
I 

I 

I 
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KoJie6aTeJihHOe 
JJ:BH:m:euue. 

TeMa 9.2. 
BHJJ:bl 

H xapaITTepHCTHKH 
BOJIH. 

MarnuTuoe noJie. 
3JieITTpOMarHHTHbie 

BOJIHbl. 

CBeT u ero cBoMCTBa. 

3JieKTpOMarHHTHOe 
noJie 

CTpoeuue aToMa. 

H,nepHbJe peaKUHH. 

IloBTopeuue 

I 

2 

I 

I 

2 

I 
2 
2 

1 

2 

1 

1,2,3 
2 

2, 3 
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I I IIToro I 72/36 I I 
* ,[(JIJI xapaKTepHCTHKH yposm1 OCBOeHID! y'!e6ttoro MaTepmum HCIIOllb3YIOTCSI cne.uy10nwe o603Ha'!eHID!: 

I. - 03HaKOMHTenbHbIH (y3HasaHHe paHee fl3y'!eHHbIX o6beKTOB, csoifcTB ); 

2. - perrpo.eyKTHBHbIH (sbmOnHeHHe .uesiTenbHOCTllf rro o6pa3uy, HHCTPYKllHH HnH rro.u pyKOBO.UCTBOM) 

3. - rrpo.uyKTHBHblH (rrnaHHpOBaHHe fl CaMOCTOSITeJibHOe BbIIIOnHeHHe .nesiTenbHOCTH, perneHHe rrpo6neMHblX 3a.ua'I) 
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2.3 CO,[(EP)l(AHIIE yqEEHOM ,[(IICU:IIIIJllIHhl 

<l>M3MqecKoe o6pa30BaHMe B OCHOBHOH lIIKOJie .n:omKHO o6ecrreqMTb cl_)opMHpOBaHMe y 
o6yqaJOII(MXC5l rrpe.n:crnBJieHMH 0 HayqHOH KapTHHe MHpa - Ba)l<HOro pecypca HayqHo-TeXHMqecKoro 

rrporpecca, 03HaKOMJieHMe 06yqaJOII(MXC5l c qm3MqeCKMMM M aCTpOHOMMqecKMMM 5IBJieHM5IMM, 

OCHOBHbIMM rrpHHUMIIaMM pa60TbI MexaHM3MOB, BbICOKOTeXHOJIOfMqHbIX ycTpOHCTB M rrpH6opoB, 
pa3BHTI:Ie KOMIIeTeHUHH B perneHHH lfH)l(eHepHO-TeXHMqecKMX M HayqHO-HCCJie,[(OBaTeJibCKHX 3a,[(aq. 

<l>M31IKA II <l>II31IqECKIIE METO,[(hl M3YqEHIDI IIPMPO,[(hl. 
<DmHKa - HayKa o rrpHpo,ne. 
<DH3HqecKHe 5IBrreHH5l. 
<DM3HqecKHe cBolicTBa Terr. 
Ha6rr10,neHHe H orrHcaHHe cl>H3HqecKHx 5IBrreHMli. 
<DH3HqecKI:Ie BerrlfqMHbI. 

lfaMepeHH5l <l>H31fqecKHX BerrlfqlfH: ,nrrHHbl, BpeMeHH, TeMrrepaTypbI. 
<DH3HqecKHe rrpH6opbI. 
ToqHocTb H rrorpernHOCTb H3MepeHHH. 
Me)l<.ZJ;yttapo.ZJ;Ha5l cHcTeMa e,ZJ;MHMU. 

<DH3MKa M TeXHMKa. 
,[(eMOHCTpaUHH If OIIbITbI: 
• I13MepeHHe pa3MepoB Terr . 
• l13MepeHHe paCCT05IHHH. 

• l13MepeHHe BpeMeHM Me)l(,ny y.ZJ;apaMH rrynbca 
<DpoHTarr1Ha5I rra6opaTOpHa5I pa6orn: 
.N2 1. OrrpenerreHHe ueHbI neneHH5l H3MepHTerrbHoro rrpH6opa 

CTPOEHIIE BElQECTBA 
fiepBOHaqarr1Hbie CBe,UeHM5I 0 CTpoeHMM Bern:ecrna 

CTpoeHHe Bern:ecTBa. Orr1ITbI, n0Ka31rna10rn:Me aTOMHoe cTpoem1e Bern:ecTBa. 
TerrrroBoe ,nBH)l(eHHe aTOMOB H MorreKyrr. 
BpoyttoBcKoe .UBH)l<eHHe. 

,[(H<l><l>Y3H5l B ra3ax, )KI:I,[(KOCT5IX I:I rnep,UbIX Terrax. 
B3aHMo,nelicTBHe qacTHU Bern:ecTBa. 

ArperaTHbie cocT05IHH5l Bern:ecrna. 
MonerrH CTpoeHH5l rnep,UbIX Terr, )l(I:I,[(KOCTeli H ra30B. 

06b5ICHeHHe CBOHCTB fa30B, )l(I:I,[(KOCTeH I:I rnepn11x Terr Ha OCHOBe MOrreKyrr5IpHO-KirneTI:IqecI<I:IX 
rrpencrnBrreHI:Ili. 
BI:I,neo neMoHcTpaUHM orrbITOB: 
• ,[(mpcpy3H5l B pacrnopax H ra3ax. 
• Mo,nerrb xaoTI:IqecKoro ,[(BIDI<eHH5I MorreI<yrr B ra3e. 
• Mo,nerrh 6poyHoBcKoro ,[(BI:I)l(eHH5l. 
• CuerrrreHHe TBep,nbrx Terr . 
• ,[(eMOHCTpaUH5I o6pa3UOB KpHCTarrrrI:IqecKI:IX Terr . 
• ,[(eMOHCTpaUI:I5I MO,Uerre:H CTpOeHI:I5l KpHCTarrrrHqecKI:IX Terr . 
• B11pall(I:IBaHI:Ie KpHCTarrrroB IIOBapeHHOH corrI:I HrrH caxapa. 
<DpoHTaJibHM rra6opaTOpHa5l pa6orn: 
.N2 2. OrrpenerreHI:Ie pa3MepoB Marrbrx Terr. 

,[(BII)l(EHME II B3AMMO,[(EMCTBIIE MOJIEKY JI 
MexaHI:IqecKoe ,nBI:I)l(eHI:Ie. 

MaTepMarrhHa}J TOqKa KaK Mo.n:enb cl>H3MqecKoro Terra. 
0THOCI:ITerrbHOCTb MexaHI:IqecKoro ,[(BI:I)l(eHI:I5l. 
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<l>H3HqecKHe BeJrnqHHhI, Heo6XO,UHMhie ,UJI51 orrncaHH5! ,UBH)KeHH5! H B3aHMOCB5!3h Me)K,Uy HHMH 

(TpaeKTOplUI, rryTh, CKOpOCTh, BpeM5I ,D;BIDKCHI15I). 

PaBHOMepHoe H HepaBHOMepHoe ,UBH)Kemi:e. fpaqmKH 3aBHCHMOCTH rryTH If MO,UyJrn CKOpOCTH OT 

BpeMeHH ,UBH)KeHH5! 

I1HepIJH5l. HHepTHOCTh Ten. 

B3aHMo,r:i:eiicTBHe Ten. 

Macca Tena. 

I13Mepemte MacchI Tena. 

fIJIOTHOCTh Bern:ecrna. 

C11na. E,r:i:HHHI!hI CHJihI. Cima T5I)KeCTH. 3aKOH BCeMHpHoro rnroTeHH5!. CH:na ynpyrocTH. 3aKoH fyKa. 

Bee Tena. CB5!3h Me)K,z::i:y CHJIOH T5I)KeCTH H Maccoll: Tena. CHJia T5I)KeCTH Ha ,z::i:pynrx nnaHernx. 

,[(HHaMoMeTp. CJio)KeHHe ,z::i:Byx CHJI, HanpaBJieHHhIX no o,z::i:Holi np5IMOH. 

PaBHo,z::i:elicTBYIOIIJ:M CHJia. 

Cttna Tpemrn. Tpemie CKOJih)Kemrn. TpeHHe noKo5!. Tpemte B npHpo,z::i:e H TeXHHKe. 

<l>H3HqecKM npttpo,z::i:a He6ecHhIX Ten ConHeqHoli CHCTeMhI. 

Btt,n:eo ,n:eMOHCTpaIJHH onhITOB: 

• PaBHOMepHoe np5IMOJIHHell:Hoe ,UBH)KeHHe . 

• 3aBHCHMOCTh TpaeKTOpHH ,UBH:>I<eHH5! TeJia OT BhI6opa TeJia OTcqeTa . 

• l13MepeHH:e CKOpOCTH paBHOMepHOro ,UBH)KeHH5! 

• 5IBJieHHe HHepIJHH . 

• l13MepeHH:e CHJihl. 

• Onpe,z::i:enem1e K03cpqmutteHTa TpeHH5! CKOJih)KeHH5!. 

• Onpe.n:enemre :>I<eCTKOCTH npy)KHHhI. 

• Cno:>I<eHHe CHJI, HanpaBJieHHhIX no o,z::i:Holi np5IMOH . 

• HccJie,UoBaHHe 3aBHCHMOCTH CHJihl TpeHH5! OT CHJihI HOpMaJihHOro ,z::i:aBJiemrn ( c npe,UCTaBJieHHeM 

pe3yJihTaTOB B BH,Ue rpaqmKa HJIH Ta6JIHIJhI). , 

• Hccne,z::i:oBaHHe 3aBHCHMOCTH Macch! OT o6oeMa ( c npe,z::i:cTaBJieHHeM pe3yJihTaTOB B BH,Ue 

rpacpHKa HJIH Ta6JIHI!hl). 

,l(ABJIEHHE TBEP ,l(hlX TEJI, JKH,l(KOCTEM H r A30B 
,[(aBJieHHe. ,[(aBJieHHe rnep,UhIX Ten. E,z::i:HHHI!hI H3MepeHH5! ,z::i:aBJieHH5!. 

Cnoco6h1 H3MeHeHH5! ,z::i:aBJieHH5!. ,[(aBJieHHe )KH,UKocTeli H ra3oB. 

3aKoH ITacKaJI5!. ,[(aBnem1e :>I<H,UKOCTH Ha ,UHO H cTeHKH cocy,z::i:a. 

Coo6rn:a10rn:Hec51 cocy,UhI. 

Bee B03,z::i:yxa. 

ATMoccpepHoe ,n:aBJieHHe. 

l13MepeHHe aTMoc¢epHoro ,z::i:aBJieHH5!. 

Orr:bIT ToppHqeJIJIH. 

EapoMeTp-aHepoH,z::i:. 

MaHOMeTp. 

ATMoc¢epHoe ,z::i:aBJieHHe Ha pa3JIHqHhIX Bhicornx. 

fH,n:paBJIH:qecKHe MexaHH3MhI (npecc, Hacoc ). 

,[(aBJieHHe :>I<H,UKOCTH H ra3a Ha norpy)KeHHOe B HHX TeJIO. 

ApxHMe,z::i:oBa CHJia. 

ITnaBaHHe Ten H cy,z::i:oB. 

Bo3,n:yxonnaBaHHe. 

BH,z::i:eo ,z::i:eMoHcTpaIJHH onhITOB: 

• EapoMeTp. 

• l13MepeHHe aTMoc¢epHoro ,z::i:aBJieHH5!. 

• OnhIT c rnapoM ITacKaJI5!. 

• ftt,z::i:paBJIHqecKHH npecc. 

• Hccne,n:oBaHHe 3aBHCHMOCTH Beca Tena B :>I<H,UKOCTH OT o6'heMa norpy)KeHHOli qacTH. 
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TEIIJIOBbIE JIBJIEHIDI 
OcHOBHbie ITOnO)l(eHlrn MoneKyIDipHO-KlrnenrqecKOH TeOpHH CTpoemrn BemecTBa 

Macca H pa3MepbI aTOMOB H MoneKyn. 

OITbITbI, ITO.I(TBep)l(.I(aIOru:He OCHOBHbie ITOnO)l(eHH51 MoneKyn51pHO-KHHeTHqecKOH TeOpHH. 

Mo.uenH TBep.uoro, )l(H,I(KOro H ra3oo6pa3HOro COCT051HHH BemecTBa. 

KpHCTaJinHqecKHe H aMopcpHbie Tena. 

06o51CHeHHe CBOHCTB fa30B, :>KH.I(KOCTeH H TBep.I(bIX Ten Ha OCHOBe ITOnO)l(eHHH 

MOJieKyJI51pHO-KHHeTHqecKOH TeopHH. 

CMaqMBamie H KaITIIJin51pHbie 51BJieHII51. 

TeITJIOBoe pacnrnpeHIIe H C)l(aTIIe. 

TeMITepaTypa. 

CB513h TeMITepaTypbI co cKopocTbIO TeITJIOBoro .UBmKeHH51 qacTHU. 

BHyTpeHH5151 :meprn51. 

CIToco6h1 H3MeHeHH51 BeyTpeHHeH: :meprMM: TeITnorrepe.uaqa H coBepmeHHe pa60TbI. 

BH.UhlTeITJIOITepe.uaqM:TeITJIOITpOBO.UHOCTb,KOHBeKUH51,H3nyqeHHe. 

KonMqecTBO TeITnOThI. 

y .ueJibHa51 TeITJIOeMKOCTb BemecTBa. 

TeITnoo6MeH H TeITJIOBoe paBHOBecMe. 

YpaBHeHHe TeITJIOBoro 6anaHca. 

ITnaBJieHHe H oTBep.ueBaHHe KpHcTannMqecKHX BemecTB. 

y .ueJibHa51 TeITJIOTa ITJiaBJieHH51. 

ITapoo6pa3oBaHHe H KOH.UeHcau;M51. I1cITapeHHe. KMITeHHe. Y .uenbHM TeITJIOTa ITapoo6pa3oBaHH51. 

3aBHCHMOCTb TeMrrepaTypbl KHITeHH51 OT aTMOCcpepHoro .uaBneHH51. 

BJia)!<HOCTb B03.Uyxa. 3Heprn51 TOITnHBa. 

Y .ueJibHa51 TeITJIOTa cropaHH51. 

ITpHHUHITbI pa6oTbI TeITJIOBbIX .UBHraTeneH: KIT,l.J; TeITJIOBoro .UBHraTeJI51. 

TeITJIOBhie .UBH:raTenM H 3aID;HTa OKpy)l(aIOID;eli cpe.UbI 

3aKoH coxpaHeHH51 H ITpeBpameHH51 3HeprnH B TeITJIOBbIX ITpoueccax. 

BM.ueo .ueMoHcTpaa;HH OITbITOB: 

• Ha6n10.ueHHe 6poyttoBcKoro .UBH)l(eHH51. Ha6n10.ueHHe LJ:Mcpcpy3HH. 

• Ha6n10.ueHHe 51BneHHH cMaqMBaHH51 H KaITHJin51pHbIX 51BneHHH. Ha6n10.ueHHe TeITnoBoro 

pacnrnpeHH51 TeJI . 

• l13MeHeHHe .uaBJiemrn ra3a rrpn: H3MeHeHHH o6'beMa H HarpeBaHHH HnH oxna)l(,I(eHHH. 

• ITpaBHJia H3MepeHH51 TeMrrepaTypbI. BH.UbI TeITJIOITepe.uaqH. 

• OxJia)l(.ueHHe ITPH coBepmeHHH pa6oTLI. 

• HarpeBaHHe ITPH coBepmeHHH pa6oTbI BHeIIIHHMH CHJiaMH. CpaBHeHHe TerrnoeMKOCTeli pa3nWIHbIX 

BemecTB. 

• Ha6n10.ueHHe KHITeHH51. 

• Ha6n10.ueHHe ITOCT051HCTBa TeMITepaTypbI ITpH ITnaBneHHH. Mo.uenH TeIIJIOBbIX .UBHraTeneli . 

• Jia6opaTOpHbie pa60Tbl H OITblTbl. 

• OrrbITbI ITO o6Hapy:>KeHHIO .uelicTBH51 CHJI MoJieKyJI51pHoro ITPHT51)l(eHH51. OITbITbI ITO BbipaIUMBaHHIO 

KpHCTaJinOB ITOBapeHHOH COJIH HnH caxapa. 

• OITbITbI ITO Ha6n10.ueHHIO TeITJIOBoro pacmMpeHH51 ra3oB, )l(HLJ:KOCTeli H TBep.UbIX Ten. 

• OITpe.ueneHHe .uaBneHH51 B03.Uyxa B 6annoHe IIIITpMu;a. 

• 0IThIThI, .ueMOHCTpHpyIOID;He 3aBHCHMOCTb .UaBneHH51 B03.Uyxa OT ero o6oeMa H HarpeBaHH51 MnH 

oxna)l(,I(eHH51. 

• ITpoBepKa rHITOTe3hI JIHHeliHoli 3aBH:CHMOCTH .UJIHHbI CTon6HKa )!<HLJ:KOCTH B TepMoMeTpHqecKoli 

Tpy6Ke OT TeMITepaTypbI. 

• Ha6n10.ueHHe H3MeHeHH51 BHyTpeHHeH 3Hepnrn Tena B pe3ynbTaTe 

BHeIIIHHX CHn. 

Terrnorrepe.uaqH H pa6oThI 
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• llccm~,L{OBami:e 51BJieHIUI Terrnoo6MeHa rrpH CMeIIIHBaHHH xonO,L{HOH H rop51qeil: BO)lhl. 

• Orrpe1erremi:e Komi:qecTBa rerrnoTI>I, rronyqeHHOro BO,ll,OH rrptt rerrrroo6MeHe c HarpeThIM 

MeTa~rr11qecKHM UHnHH)lpOM. 

• Orrpe.n:eneHHe y.n:enhHOH TerrnoeMKOCTH BeIIIecrna. llccJie,n:oBamre rrpouecca 11crrapeHH5I. 

• Orrpe.n:erreHHe OTHOCHTeJihHOH BJimKHOCTH B03,n:yxa. Orrpe,n:eneH11e y,n:errhHOH TerrJIOThI rrrraBrreHH51 
nh.n:a. 

3JIEKTPIIqEcKIIE II MArHIITHbIE .SIBJIEHIUI. 
3rreKTpH3arurn Terr . 
.IJ:Ba po,n:a 3JieKTp11qecKHX 3ap51JJ:OB. 
B3aHMo.n:elicTBHe 3ap51)1(eHHhIX Terr. 
3aKOH KyrroHa (3aBHCHMOCTh c11rrhr B3aHMo.n:e:iicTBH51 3ap51)1(eHHhIX Ten OT Berr11q11HhI 3ap51.D:OB 11 
pacCT051HH51 Me)l(,n:y TenaMH). 
3rreKTp11qec1<oe rrorre. Harrp51)1(eHHOCTh 3rreKTp11qecKoro rrorr51. IlpHHUHII cyrreprro3HUHH 
:rne1<Tp11qec1<11x rroneil: (Ha KaqecrneHHOM ypoBHe ) . 
Hoc11Terr11 3ne1<Tp11qec1<11x 3ap51,n:oB. 
3neMeHTapHhIH 3neKTp11qecKHH 3ap51)l. 
CTpoeHHe aToMa. I1p0Bo,n:n111<11 11 .D:H3rreKTpHKH. 3aKoH coxpaHeHH51 3rreKTp11qec1<oro 3ap51,n:a. 
3neKTpHqecKHH TOK. y cnOBIUI cyIIIeCTBOBaHH51 3neKTp11qecKoro TOKa. 
llcToqn11KH IIOCT051HHOro TOKa. .IJ:eliCTBH51 3neKTp11qec1<oro TOKa (TerrnoBoe, XHMHqecKoe, 
MarHHTHOe). 3neKTp11qeCKHH.TOK B )1(11,Zl;KOCT51X H ra3ax. 
3neKTp11qecKM uerrh. C:rrna TOKa. 3neKTp11qec1<oe Harrp51)1(emrn. 
CorrpoTHBneHHe rrpoBO,n:HHKa. Y ,n:enhHoe corrpoT11BneH11e BeIIIecrna. 
3aKoH 0Ma .n:n51 yqacTKa uerr11. 
IIocne.n:oBaTenhHoe 11 rrapannenhHOe coe,n:11Hem:1e rrpoBo,n:HHKOB. 
Pa6orn H MOIIIHOCTh 3neKTp11qecKoro TOKa. 
3aKOH .D:)KOyrr51-JleHua. 
3neKTp11qecK11e uerrH H IIOTpe611Ten11 3neKTp11qecKOH 3HeprHH B 6bITy. 
KopoTKoe 3aMhIKaH11e. 
IIocT051HHhie MarHHThI. 
B3aHMo,n:eil:cTBHe rrocT051HHhIX MarHHTOB. 
MarnHTHOe rrone. MarHHTHoe rrone 3eMnH 11 ero 3HaqeHHe ,n:n51 )KH3HH Ha 3eMne. OrrhIT 3pcTe,n:a. 
MarHHTHoe rrone 3neKTp11qec1<oro TOKa. IIp11MeHeH11e 3neKTpoMarHHTOB B TeXHHKe . 
.IJ:eil:CTBHe MarHHTHOro rron51 Ha rrpoBO,L{HHK c TOKOM. 3neKTpO,Zl;BHraTenh IIOCT051HHOro TOKa. 
llcrronh30BaHIIe 3neKTpO,Zl;BHraTeneil: B TeXHHl{eCKHX ycTpoH:crnax II Ha TpaHCIIOpTe. 
OrrhIThI <l>apa.n:e51. 5IBJieHIIe 3JieKTpoMarHIITHoii mI.D:YKUIIII. 
I1paB11no JleHua. 3JieKrporeHeparnp. 
Crroco6hr rronyqeHII51 3JieKTp1Iqec1<o:ii 3Hepm1I. 3JieKTpocTaHUIIII Ha B0306HoBn51eMhIX IICTOl{HIIKax 
3Hepnrn:. 
B11,n:eo .n:eMOHCTpaUIIII OIIhITOB: 
• 3rreKTPII3aUH51 TeJI . 
• ,lJ;Ba po.n:a 3neKTp1IqecK1IX 3ap51.D:OB II B3alIMO)leHCTBIIe 3ap51)1(eHHbIX TeJI. y CTpOHCTBO II .n:e:iiCTBIIe 

3JieKTpOCKOIIa. 3JieKTpOCTaTH:qecKM IIH.D:YKUli51. 3aKOH coxpaHeHli51 3neKTpliqecKliX 3ap51)J.OB. 

• ITpoBO.D:HHKH 11 ,n:113neKTpHKH. 
• Mo.n:enHpoBaHHe c11n0Bhrx nHHHii 3neKTpHqecKoro rron51. llcToqHHKH rrocT051HHoro TOKa . 
• ,D;eiicTBH51 3neKTp11qec1<oro TOKa. 3neKTp11qecKHH TOK B )1(11,Zl;KOCTH. f a30BhIH pa3p51)J. . 
• ll3MepeHHe CHnbI TOKa aMrrepMeTpOM. 

• ll3MepeHHe 3neKTp11qec1<oro narrp51)1(eHH51 BOJihTMeTpoM. PeocrnT H Mara3HH corrpoTHBneHHii. 
• B3aHMo.n:elicTBHe rrocT051HHhIX MarHHTOB. 

• Mo.n:enHpOBaHHe HeB03MO)l(HOCTH pa3.n:eneHH51 rronIOCOB MarmITa. Mo,n:eJIHpoBamrn MarHHTHhIX 
none.ii IIOCT051HHbIX MarHHTOB. 

• OrrhIT 3pcTe.n:a. MarHHTHOe none TOKa. 3neKTpoMarHHT. 
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• ,lJ;eliCTBlie MarHliTHOro noIDI Ha npoBO.IJ:HliK c TOKOM. 3neKTpO.IJ:Bl1raTeJib noCT05IHHOf0 TOKa. 

• I1ccne,n:oBamre .srnnemrn 3JieKTpoMarHHTHOH HHJJ:YK.U:HH. OnhIThI <Dapa,n:e5I . 
• 3aBl1Cl1MOCTb HanpaBJieHl15I liH.IJ:YKUliOHHOro TOKa OT ycJIOBliH ero B03Hl1KHOBeHl15I. 

• 3neKTporeHepaTop nocT05IHHoro TOKa. 

Jia6opaTOpHbie pa60ThI l1 onhIThI. 
OnhIThI no Ha6mo,n:eH11IO 3JieKTp1nau1111 Ten HH.IJ:YKUHeli H npH conpHKOCHOBeHHH. 

I1ccne,n:oBaHHe .ueliCTBH5I 3JieKrpHqecKoro nOJI5I Ha npoBO.IJ:HliKH l1 .IJ:l13JieKrpHKl1. 

C6opKa H npoBepKa pa6oThI 3JieKTpHqecKoli uenH nocTO»HHoro TOKa. l13Mepemre H perynHpoBaHHe 

cHJihI ToKa. I13MepeHHe H perymrpoBamre Hanp5DKeHH5I. 

I1ccne,n:oBaHHe 3aBHCHMOCTH CliJihI TOKa, rr.uymero qepe3 pe3HCTOp, OT COIIpOTHBJiemrn 

pe3l1CTOpa H Hanp5I)KeHl15I Ha pe3HCTope. 

OrrhIThI, ,n:eM0HcTp11pyiom11e 3aB11c11MoCTh 311eKTp11qecKoro conpoT11BneH11» npoBO.IJ:HHKa OT ero 

.UJIHHhI, nnoma.n:11 nonepeqHoro ceqeHl15I 11 MaTep11ana. 

ITpoBepKa npas11na CJIO)Kemrn Hanp5I)KeH11li npH nocne.uoBaTeJihHOM coe.u11HeH1111 ,n:Byx 

pe3HCTOpOB. 
ITpoBepKa npaBHJia ,n:IDI CHJihI TOKa npH rrapannenhHOM coe,n:HHeHHli pe311cTopoB. 

Onpe,n:eneHHe pa6oThI 3JieKrpHqecKoro TOKa, 11,n:yiuero qepe3 pe311cTop. 

Onpe,n:eneH11e MOIUHOCTH 3JieKTpHqecKoro TOKa, BhI.[(eJI5IeMOH Ha pe3l1CTOpe. I1ccne,n:oBaHl1e 

3aBHCHMOCTl1 CliJihI TOKa, 11.uyiuero qepe3 JiaMnoqKy, OT Hanp5I)KeHH5I Ha Hell. 

Orrpe,n:eneH11e KITJJ: HarpeBaTeJI». 
I1ccne,n:oBaH11e MarHliTHOro B3al1MO,n:eliCTBH5I nocT05IHHhIX MarHliTOB. J13yqeH11e MarHliTHOro noIDI 

IIOCT05IHHhIX MarHliTOB npli HX ofo,e,n:11HeHHH l1 pa3.UeJieHl1H. 

I1ccne,n:oBaHHe .uelicTBH» 3JieKTpHqecKoro TOKa Ha MarHliTHyIO CTpenKy. OnhIThI, 

.ueMOHCTplipyIOIUlie 3aBl1CHMOCTb CHJihl B3al1MO.UeHCTBH5I KaTyllIKli c TOKOM H MafHliTa OT CHJihI TOKa 

H HarrpaBJieHl15I TOKa B KaTyrnKe. 

J13yqeHHe ,n:eHCTBl15I MafHliTHOfO noJI5I Ha npOBO.IJ:HHK c TOKOM. KoHcrpy11poBaH11e H H3yqeHl1e 

pa60Thl3JieKTpO,n:Bl1raTeJI5I. 

l13MepeHHe KITJJ: 3JieKrpo.uB11raTeJihHOH ycraHOBKli. 

OnhIThI no liCCJie,n:oBaHHIO 5IBJieHl15I 3JieKTpOMarHl1THOH l1H.IJ:YKUl1l1: liCCJie,n:oBaHHe H3MeHeHl1H 

3HaqeHl15I l1 HanpaBJieHl15I liH.IJ:YKUliOHHOro TOKa. 

CBETOBblE HBJIEHIDI. 
JiyqeBa5I MO,n:eJib CBeTa. I1cToqHHKl1 CBeTa. 

ITp»MOJIHHeliHoe pacnpocTpaHeHHe cBera. 3aTMeHH» ConHua H JiyHhI. 0Tpa)KeH11e cBeTa. ITnocKoe 

3epKaJIO. 3aKOH OTpa)KeHH5I CBeTa. 

ITpeJIOMJieHlie CBeTa. 3aKOH npeJIOMJieHH5I CBeTa. I1oJIHOe BHyTpeHHee OTpa)KeHlie CBeTa. 

I1cnOJib30BaHHe noJIHOro BHyTpeHHero OTpa)KeHH5I B OIITliqecKliX CBeTOBo.uax. 

Jl11H3a. Xo.u nyqeli B Jil1H3e. 

0IITH'feCKa51 CHCTeMa <PoToarrnapaTa, MHKpOCKOIIa H TeJieCKOIIa. f Jia.3 KaI< orrn1qecKa5I CHCTeMa. 

Bn113opyKoCTh 11 ,n:anhH030pKOCTh. 

Pa3JIO)KeH11e 6enoro cBera B cneKTp. OnhIThI HhIOTOHa. Cno)KeHHe cneKTpaJihHhIX r.i:BeToB. 

,lJ;11cnepc1151 cBera. 

B11.ueo ,n:eM0Hcrpau1111. 

• ITp5IMOJI11HeliHoe pacnpocTpaHeH11e cBeTa. 0Tpa)KeH11e CBeTa. 

• I1onyqeH11e H306pa)KeH11li B nnocKoM, BorHyToM 11 BhIITYKJIOM 3epKanax. I1penoMneH11e cBera. 

• OnT11qecKHH CBeTOBo,n:. Xo.n: nyqeli B co611pa10iueli Jil1H3e. Xo.n: nyqeli B pacce11Ba10iueli JIHH3e. 

• I1onyqeH11e H306pruI<eH11li c rroMOIUhIO JIHH3. 

• Ilp11Hu11n .uelicTBli» cpornanrrapara, MliKpocI<orra 11 TenecKorra. Mo.n:enh rna3a. Pa3JIO)KeH11e 6enoro 

CBeTa B crreKTp. 

• I1onyqeH11e 6enoro CBeTa np11 cJio)KeH1111 CBeTa pa3HhIX UBeTOB. 

• Jia6opaTopHbie pa60ThI H onhIThI. 

• I1ccne.uoBaH11e 3aBHCHMOCTH yrna oTpa)KeHH51 cBeToBoro nyqa OT yrna rra.ueHH». 
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• I-fayqemie xapaKTepI:ICTHK I:I3o6pa:>KeHI:I5I ITpe.n:Mern B ITnocKOM 3epKane. Hccne.n:oBaHI:Ie 

3aBHCHMOCTH yrrra rrperroMJieHH5I CBeTOBOfO JI)'lJa OT yrrra rra,n:eHmI Ha rpamm;e «B03.[(yx-cTeKJIO» . 

• I1onY1:J:eHI:Ie H306pa:>KeHHH c ITOMOrn:bIO co6I:Ipa10rn:eH: nHH3bI. 

• OITpe.n:enemie cpoKycHoro paccT05IHH5I I:I OITTI:I'leCKOM cI:InbI co6I:IpaIOrn;eH: JIHH3bl. 

• OITbITbI ITO pa3no:>KeHI:IIO 6enoro cBern B crreKTp . 

• OITblTbl ITO BOCITpH5ITHIO nBeTa ITpe.n:MeTOB ITPH HX Ha6n10.n:eHI:IH qepe3 nBeTOBbie 

MEXAHMqECKMEHB~EHIUI 

MexaHI:I'lecKoe ,ll;BI:I:>KeHI:Ie. 

MaTepI:IaJibHaH TO'lKa. 
CI:IcTeMa oTc'leTa. 
0THOCHTeJibHOCTb MexaHI:I'leCKOro ,ll;BH:>KeHH5I. 
PaBHOMepHoe ITp5IMOnI:IHeii:Hoe ,ll;BI:I:>KeHI:Ie. 
HepaBHOMepHoe ITp5IMOJII:IHeH:Hoe .n:BmKeHI:Ie. 
Cpe,ll;H5I5I H MrHOBeHHa5I CKOpOCTb Tena ITPH HepaBHOMepHOM ,ll;BI:I:>KeHI:IH. 
Y cKopeHI:Ie. PaBHoycKopeHHoe ITp5IMOnI:IHeH:Hoe ,ll;BmKeHI:Ie. 
CBo6o.n:Hoe ITa,n:eHI:Ie. OITbITbI f anI:IneJI. 
PaBHOMepHoe .D:BI:I:>KeHI:Ie ITO OKpy:>KHOCTH. ITepI:Io.n: I:I qacTOTa o6parn:eHI:I5I. 
flHHeH:Ha5I H yrnoBa5I CKOpOCTH. l(eHTpOCTpeMI:ITeJibHOe ycKopeHI:Ie. 
ITepBbIH 3aKoH HoIOToHa. BTOpoH: 3aKoH HI>IOTOHa. TpeTHH 3aKoH HoIOTOHa. ITpI:IHnHIT 
cyrrepII03HnHH CI:In. 
Cnna yITpyrocTI:I. 3aKoH fyKa. CI:Ina TPeHI:IJI: cI:Ina TpeHI:I5I cKOJib:>KeHH5I, cI:Ina TpeHI:I5I ITOK05I, .n:pyrI:Ie 
BH,ll;bl TpeHI:I5I. 
CI:Ina rn:>KeCTH H 3aKOH BCeMI:IpHoro rnroTeHI:I5I. Y cKopeHI:Ie cBo6o.n:Horo ITa.n:eHI:I5I. ,l];BI:I:>KeHI:Ie 
ITJiaHeT BoKpyr ConHna. 
I1epBa5I KOCMI:I'leCKa5I CKOpOCTb. HeBeCOMOCTb H ITeperpy3KH. 
PaBHOBecI:Ie MaTepI:IaJibHOH TO'lKH. A6conIOTHo TBep.n:oe Teno. PaBHOBecI:Ie TBep.n:oro Tena c 
3aKpeITneHHOH ocI>IO Bparn:eHH5I. MoMeHT cI:InbI. l(eHTp rn:>KeCTH. 
l1MITynI>c Tena. l13MeHeHI:Ie HMITynoca. l1Mrrynoc cI:InbI. 3aKOH coxpaHeHI:I5I HMITynI>ca. PeaKTHBHoe 
,ll;BI:I:>KeHI:I e. 

MexaHI:I'lecKaH pa6orn H Morn:HoCTb. Pa6orn CI:In T5I)KeCTH, yrrpyrocTI:I, Tpemrn. CB5I3b :meprnI:I H 
pa60Tbl. I1oTeHnI:IaJibHa5I 3HeprH5I Tena, ITO,ll;H5ITOro Ha)]; ITOBepXHOCTbIO 3eMnH. I1oTeHnI:IaJibHa5I 
3Heprn5I c:>KaToii ITPY:>KHHbI. KHHeTH'lecKaJI 3HeprI:I5I. TeopeMa o KI:IHeTI:I'leCKOH 3HeprI:II:I. 3aKoH 
coxpaHeHI:I5I MexaHI:I'leCKoii 3HeprI:II:I. 
Bn.n:eo .n:eMoHcTpanHH: 

• Ha6n10.n:eHI:Ie MexaHI:I'lecKoro )];BH:>KeHH5I Tena OTHOCI:ITenbHO pa3HbIX Ten OTCtieTa . 

• CpaBHeHI:Ie rryTeH: H TpaeKTOpI:IH ,ll;BmI<eHI:I5I O,ll;HOro H Toro )l(e Tena OTHOCI:ITeJibHO pa3HbIX TeJI 
OTC'leTa. 

• H3Mepem1e cKopocTH H ycKopeHH51 rrp51MOJIHHeliHoro ;::i:BmI<eHH51. Hccne;::i:oBaHI:Ie ITpI:I3HaI<oB 
paBHOYCKopeHHOro ,ll;BI:l)ICeHI:I5I. 

• Ha6n10.n:eHI:Ie ,ll;BH:>KeHI:I5I Tena no oKpy:>KHOCTH. 

• Ha6n10,n:eHI:Ie MexaHI:I'leCKHX JIBneHI:IH, ITpoI:ICXOMrn:Hx B cI:IcTeMe OTC'leTa 

• «TeJie:>I<Ka» IIpH ee paBHOMepHOM H ycKOpeHHOM ,ll;BmI<eHHH OTHOCI:ITeJibHO Ka6HHeTa cpI:13HKH . 

• 3aBI:ICI:IMOCTb ycKopeHI:I5I Tena OT MaCCbI Tena H .n:e:H:cTBy10rn:eH: Ha Hero CI:Inbl. Ha6JIIO,ll;eHI:Ie 
paBeHCTBa CHJI ITPH B3amrn.n:eMCTBHH TeJI. 

• l13MeHeHI:Ie Beca Tena ITPH ycKopeHHOM )];BI:I:>KeHI:IH. I1epe.n:aqa I:IMITYJII>Ca ITPH B3aI:IMo.n:eH:cTBHH Ten. 

• I1peo6pa3oBaHI:I5I 3HeprnI:I ITPH B3aI:IMo.n:eH:cTBHH Ten. CoxpaHeHI:Ie I:IMrrynoca rrpI:I HeyITpyroM 
B3aHMO,ll;eHCTBHH. 

• CoxpaHeHI:Ie HMrrynI>ca rrpI:I a6coJIIOTHO yITpyroM B3aI:IMo.n:eiicTBHH. Ha6n10,neHI:Ie peaKTHBHoro 
,ll;BI:I:>KeHI:I5I. 

• CoxpaHeHI:Ie MexaHI:ItiecKoii 3HeprnI:I ITPH cBo6o.n:HoM rra.n:eHHI:I. 

• Coxpattemrn MexaHI:I'lecKoii 3Heprnn ITpH .n:moKemnr Tena rro.n: .n:e:H:crnneM rrpy)l(HHI:.I. 
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• J1a6opaTOpHbie pa60TbI li onbITbI. 

• KoHCTpyHposamrn TpaKTa .[(JUI pa3roHa H L(aJihHeH:rnero paBHOMepttoro ,D;BIDKemu1 rnapHKa mm 
Tene:>KKH . 

• Onpe.neneHHe cpe.z::i:Heti CKOpOCTli CKOJib:>KeHH5I 6pycKa I:IJII:l JJ:BmKeHI:I5I rnapI:IKa no HaKJIOHHOH 

nJIOCKOCTI:l. 

• Orrpe.nerreHI:Ie ycKopemrn Terra rrpI:IpaBHoycKopeHHOM JJ:BI:I)l(eHHI:I no HaKJIOHHOH nnocKOCTI:I. 

• Hccrre.noBaHI:Ie 3aBHCHMOCTI:I rryTH OT BpeMemr rrpH paBHoycKopeHHOM JJ:BI:I:>KeHIUI 6e3 

HatJanbHOH CKOpocrn:. 

• ITpoBepKa rnnoTe3bI: ecnI:I npH paBHoycKopeHHOM JJ:BH:>I<emrn 6e3 HatJanbHOH cKopocTI:I nynI 

OTHOC5ITC5I KaK p5IJJ: HetJeTHbIX tJI:ICeJI, TO COOTBeTCTB)'IOmHe rrpoMe)l(yTKli BpeMeHH 0.[(HHaKOBbl. 

• Hccrre.noBaHI:Ie 3aBI:ICHMOCTI:I cI:IrrbI TpeHH5I cKorrb:>KeHI:I5I OT c1IrrbI HopManbHoro .naBneHII5I. 

• Orrpe.nerremrn K03cpc)nn:i;1IeHrn TpeHH5I CKOrrh:>KeHH5I. Orrpe.nerreHIIe )l(eCTKOCTII rrpy)l(HHhI. 

• Orrpe.nerreHHe pa6oThI clirrhI TpeHH5I rrpH p aBHOMepHOM JJ:BII)l(eHIIII Terra no rop1I30HTMbHOH 

IIOBepxHOCTH . 

• Orrpe.nerreHI:Ie pa60TbI CIIJibI ynpyroCTI:l nplI no.noeMe rpy3a c IICnOJib30BaHIIeM HenOJJ:BII)l(HOro II 

IIOJJ:BH)l<HOro 6JIOKOB. 

• I13ytJeHI:Ie 3aKoHa coxpaHeHvtl'I 3Heprnvi. 

MEXAHJlqECKHE KOJIEEAHIDI H BOJIHhl. 
Korre6aTerrbHoe JJ:BmKeHIIe. OcHOBH1re xapaKTeplICTHKH Korre6aH1Iti: neplIOJJ:, tJacTorn, aMnrrlITy,n:a. 

MaTeMaTI:ItJecKIIH II npy:>I<HHH11il: Ma5ITHIIKII. I1peBpameH1Ie 3Hepnrn nplI Korre6aTeJibHOM 

JJ:BII)l(eHIIH. 

3aTyxaromlie Kone6aHII5I. B1rny:>KJJ:eHHbie Korre6aHII5I. Pe3oHaHc. MexaH1ItJeCKHe BOrrHbI. CBolicTBa 

MexaHIItJeCKIIX BOrrH. 11po.norrbH1Ie H norrepetIH1Ie BOrrHbI. )J;JIIIHa BOrrH1I II CKOpOCT1 ee 

pacrrpocTpaHeHH5I. MexaH1ItJeCK1Ie BOrrH1I B TBep.noM TeJie, cetiCMIItJeCKIIe BOrrHbI. 

3ByK. fpOMKOCTh 3ByKa II BhICOTa TOHa. 0Tpa)KeHIIe 3ByKa. I1Hcppa3BYK II yrr1Tpa3ByK. 

,L(eMOHCTpaIJ;IIII. 

Ha6mo.neH1Ie KOrre6aHIIH Terr IIOJJ: .ne:HCTBIIeM CIIJI1I T5I)l(eCTIIII CIIJibI yrrpyrocTII. 

Ha6mo,n:eHIIe KOJie6aHIIH rpy3a Ha HIITII II Ha npy)l(IIHe. Ha6mo,n:eH1Ie BbIHY)l(JJ:eHH1IX KOJie6aHIIH II 

pe3oHaHca. PacnpocTpaHeH1Ie npo.nonbHbIX II nonepetIH11x BOJIH (Ha Mo.nerrlI). Ha6mo.neH1Ie 

3aBIICIIMOCTII BbICOThI 3ByKa OT tJaCTOT1I. 

AKycT1ItJecK1Iti pe3oHaHc. 

J1a6opaTOpH1Ie pa60ThI II onhIT1I. 

Orrpe.nerreHI:Ie tJacToT1r II nep1Io.na Korre6aHIIH MaTeMaT1ItJecKoro Ma5ITHIIKa. Orrpe.nerreHIIe tJacToT11 

II rreplIOJJ:a Korre6aHIIH npy:>KIIHHOro Ma5ITHIIKa. 

I1ccne.noBaH1Ie 3aBIICIIMOCTII neplIOJJ:a KOrre6aHIIH no.nBeIIIeHHOro K HIITII rpy3a OT .nrrlIH1I HIITII. 

I1ccrre.noBaH1Ie 3aBIICIIMOCTII nep1Io.na Korre6aHIIH npy)l(IIHHoro Ma5ITHIIKa OT Maccbr rpy3a. 

ITpoBepKa He3aBIICIIMOCTH nepHOJJ:a KOJie6aHHH rpy3a, no.nBeIIIeHHOro K HIITH, OT MaCCbl rpy3a. 

OrrhIThI, ,n;eMOHCTPHP)'IOIIIHe 3asncnMOCTh rrepno.n:a Korre6aHnli rrpy)l(HHHoro Ma5ITHHKa OT Macchr 

rpy3a II )KeCTKOCTII rrpy:>KIIH1I. 

l13MepeHIIe ycKopeHII5I cBo6o.nHoro na.neHII5I. 

3JIEKTPOMArHHTHOE IlOJIE H 3JIEKTPOMArHHTHbIE BOJIHbl. 
3rreKTpOMarHIITHOe rrorre. 3rreKTpoMarHHTHhie BOrrHhI. CBOHCTBa ::meKTpOMarHIITHbIX BOrrH. lllKana 

:meKTpOMarHIITHbIX BOrrH. I1crrorrh30BaHIIe 3rreKTpOMarHIITHblX BOrrH .z::i:rr51 COTOBOH CB5!31I. 

3neKTpoMarHIITHa5I np1Ipo.na cBern. CKopocT1 CBern. BorrHoB11e cBoticTBa cBern. 

,L(eMOHCTpaUIIII. 

CBoticTBa 3rreKTpoMarHHTH1rx BorrH. BorrHOBhre CBOHCTBa cBern. 

J1a6opaTOpH1Ie pa60ThI II OIThIThI. 

l13ytJeHHe CBOHCTB 3JieKTpoMarHHTHbIX BOJIH c noMOII(hIO M061IJI1HOro TerrecpoHa. 
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KBAHTOBbIE J.lBJIEHIDI. 
OrrbITbI Pe3epc1Jop,n:a H rrrraHernpHa5! Mo,n:errh aroMa. Mo.n:errh aroMa Eopa. 
HcrrycKamrn H rrornom;eHHe csern aTOMOM. KsaHTbI. JlHHeiitiaTbie crreKTpbI. 

Pa;:i:irnaKTHBHOCTh. Anh¢a-, 6ern- H raMMa-H3JiytieHH5I. CTpoemi:e aTOMHoro 5IJJ:pa. HyKJIOHHM 

Mo;:i:enh aTOMHoro 5I;:i:pa. l130Tonh1. Pa;:i:HoaKTHBHhie npeBpameHHJI. ITepHo;:i: nonypacna;:i:a aTOMHhIX 

5I;:i:ep. 

5I.n:epHbie peaKI(Hli. 3aKOHbI coxpaHeHH5I 3ap5IJJ:OBOf0 Ii MaCCOBoro llHCeJI. 3HeprH5I CB5I3H aTOMHbIX 

51,n:ep. CB5I3b Macchi H :meprnH. PeaKI(HH CHHTe3a H .n:eneHH5I 5I;:i:ep. HcTOtIHHKH :meprnH CoJIHI(a H 

3Be3)l. 

5I.n:epHa5I 3HepreTHKa. ,ZJ;eiiCTBH5I pa;:i:HoaKTHBHhIX H3JIYlleHHH Ha )l(llBhie opraHH3Mhl. 

BH.ueo ;:i:eMOHCTpal(HH. 

• CneKTphI H3JI)'l:JeHH5I H nornomeHH5I. CneKTphI pa3JIHqHhIX ra30B. 

• CneKTp so.n:opo;:i:a. 

• Ha6mo,n:eHHe TpeKOB B KaMepe BHJibCOHa. Pa6orn ctifatIHKa HOHH3HpJIOmHx H3JiytieHHH • 

• PerncTpal(H5I H3JI)'l:JeHH5I npHpOJJ:HhIX MHHepaJIOB H npo;:i:yKTOB. 

• fla6opaTOpHhie pa60TbI H OnhIThl. 

• Ha6mo,n:eHHe cnJIOIIIHhIX H JIHHeiitiaThIX cneKTpoB H3JI)'l:JeHH5I. 

• Hccne.n:osaHHe TpeKOB: H3MepeHHe 3HeprnH qacTHI(bI no TOpM03HOMY nyTH (no ¢oTOrpa¢H5IM). 

TpefioBaHHSI K pe3yJihT3T3M OCBOCHHSI r1e6Horo npe)J.MCTa: 

B pe3yJihTaTe H3y"CJeHH5I rrpe;:i:Mern 06y-qa10mHH:c5I JJ:OJI)l(eH: 

yMeTh: 

onHChIBaTh Ii o6'.b5ICH5ITh ¢li3H"CJeCKHe 5IBJieHH5I Ii CBOHCTBa TeJI: )lBH)l(eHHe He6eCHhIX TeJI H 

HCKyCCTBeHHhIX cnyTHHKOB 3eMJIH; CBOHCTBa fa30B, )Kll)lKOCTeii H rnep)lhIX TeJI; 

OTJIH"CJaTb rnnoTe3hI OT HaytIHbIX TeopnH:; ;:i:eJiaTb BblBO)lhI Ha OCHOBe 3KCnepHMeHTaJihHbIX ;:i:aHHbIX; 

npHBO)lHTh npHMephI, nOKa3bIBaIOrn;He, 'ITO Ha6JIIO)leHH5I H 3KCnepHMeHT 5IBJ15IIOTC5I OCHOBOH )lJ15I 

BhI)lBml:<eHH5I rHnOTe3 H TeopHH, no3BOJI5IIOT npoBepHTh HCTHHHOCTh TeopeTH"CJeCKHX BhlBO)lOB; 'ITO 

¢H3H"CJeCKa5I TeOpH5I ;:i:aeT B03MO)l(HOCTb o6'.b5ICH5ITb H3BeCTHbie 5IBJieHH5I npHpO)lhI H Hay"CJHhie ¢aKTbI, 

npe)lCKa3bIBaTb em;e HeH3BeCTHbie 5IBJieHH5I; 

npHBO)lHTh npHMephI npaKTHtieCKOro HCnOJih30BaHH5I ¢H3H"CJeCKHX 3HaHHH: 3aKOHOB MexaHHKH, 

TepMO)lHHaMHKH H 3JieKTpOJJ:HHaMHKH B 3HepreTHKe; pa3JIHqHhIX BH)lOB :meKTpOMarHHTHhIX 

H3JI)'l:JeHHH )lJ15I pa3BHTH5I pa;:i:Ho H TeJieKOMMYHHKal(HH, KBaHTOBOH ¢H3HKH B C03)laHHH 5I)lepHOH 

3HepreTHKH, Jia3epoB; 

BOCnpHHHMaTh Ii Ha OCHOBe noJiy"CJeHHhIX 3HaHHH caMOCT05ITeJibHO Ol(eHHBaTh HH¢opMal(HIO, 

co;:i:ep:>immy10c5I B coo6meHH5IX CMH, I1HTepHeTe, HayqHo-nonynJipHhIX cTaTh5IX; 

3HaTI,: 

CMhICJI nOH5ITUH: ¢H3H"CJeCKOe 5IBJieHHe, rHnOTe3a, 3aKOH, TeOpH5I, BemecTBO, B3aHMO)leHCTBHe, 

3JieKTpOMarHHTHOe none, BOJIHa, ¢oTOH, aTOM, aTOMHOe 5I)lp0, HOHH3HpJIOmHe H3JiytieHH5I, nJiaHeTa, 

3Be3;:i:a, ranaKTHKa, BceJieHHa5I; 

CMhICJI cpH3H"CJeCKHX BeJIHqHH: CKOpOCTh, ycKopeHHe, Macca, CHJia, HMnyJihC, pa6oTa, MexaHff'IeCKa5I 

3Heprn5I, BHyTpeHH5I5I 3HeprH5I, a6COJIIOTHa5I TeMnepaTypa, cpe;:i:H5I5I KHHeTHtieCKa5I 3HeprH5I qacTHI( 

Bell(eCTBa, KOJIH"CJeCTBO TenJIOThI, 3JieMeHTapHhIH 3JieKTpH"CJeCKHH 3ap5I)l, 3JieKTpHqecKHH TOK, 

pe3HCTOphI, pa3HOCTh noTeHI(HaJIOB; 

CMhICJI ¢H3H"CJeCKHX 3aKOHOB KJiaCCHtieCKOH MexaHHKH, BCeMHpHoro T5IroTeHH5I, coxpaHeHH5I 

3HeprHH, HMnyJihCa H 3JieKTpH"CJeCKOro 3ap5I;:i:a, TepMO)lHHaMHKH, 3aKOHOB nOCT05IHHOro TOKa; 

BKJia)l pOCCHHCKHX Ii 3apy6e)l(HbIX yqeHbIX, OKa3aBIIIHX HaH60JihIIIee BJIH5IHHe Ha pa3BHTHe ¢H3HKH. 

17 



3. YCJIOBIIJI PEAJIII3Al(IIII yqEI>HOro IlPE,L(META 

3.1. Tpe6oBaHHH K MHHHMaJihHOMY MaTepuaJihHO-TeXHHqecKOMY o6ecrreqeHHIO 
Pea.Jnf3a1(1ur yqe6Horo ITpe,n;Mera Tpe6yeT Harrnqirn: yqe6Horo Ka6nHeTa «<l>H3HKa». 
06opy,n;oBaHHe yqe6Horo Ka6HHera: 

• IToca,n;oqHhie MecTa no KOJrnqecrny yqal1(HXC5I; 
• pa6oqee MecTo ITpeITo,n;aBaTemi:; 
• )leMOHCTpa1(HOHHbIH CTOJI; 
• ay,n;HTOpHruI )lOCKa )lJI5I ITHCbMa; 
• HarJI5I)lHhie rrocoforn: (;.:i:eMOHCTpau;HOHHhie CTeH)lbl, nrraKaThI, BH)leOcpHJibMbI, 

HHTepaKTHBHbie yqe6Hbie noco6H5I); 
• ITpH60pbI .n;eMOHCTpa1(HOHHbie (ITpH60pbI o6I1(ero Ha3HaqeHH5!, ITpH60pbI no MexaHHKe, 

MOJieKyJI5IpHOH cpH3HKe, 3JieKTpO,r:t;HHaMHKe H 3BYKOBbIM BOJIHaM, OITTHKe); 
• yqe6HO-MeTO,r:t;HqecKruI JIHTepaTypa no cpM3HKe (yqe6HHKH, 3a,n;aqHHKH, cnpaBoqHHKH, 

)lH,r:t;aKTifqecKH:e MaTepHa.TlbI); 
TexHH:qecKHe cpe.n;crna o6yqeHH:5I: 

• KOMITbIOTep c JIH1(eH3HOHHbIM ITporpaMMHbIM o6ecITeqeHHeM; 
• MYJILTHMe.n;nliHhili ITpoeKTop; 
• HHTepaKTHBHa5! )lOCKa; 
• CKaHep; 
• ITpHHTep. 

3.2. llm}>0pMau:noHHOe o6ecrreqeHue ofiyqeHHH 
IlepeqeHb peKoMeH,LJ:YCMhlX yqe6uhlx HJ)J.aHuii, IIHTepHeT-pecypcoB, )1.0IIOJIHHTCJihHOH 

JIHTeparyphl 

0CHOBHbie HCToqunKH: 

1. <l>H3HKa. 7-9 KrraccbI. Pa6oqHe ITporpaMMhI ITO yqe6HH:KaM AB. IlepbIIIIKHHa, E.M. fyTHHK. 
<l>fOC. - M.: YqH:TeJib, 2021. 

2. MapoH AE. <l>H3MKa. 7 Krracc.: ,r:t;H)laKTH:qecKMe MaTepHa.TihI. - M.: ,[(pocpa, 2017. 
3. <l>H3HKa: 7 Krracc. : Yqe6HHK I AB. IlepbIIIIKHH. - 7-e H3,r:t;., cTep. -M.: ,[(pocpa, 2018. 
4. <l>H3HKa: 8 Krracc: yqe6HMK I AB. IlephIIIIKHH. - 6-e H3)l., cTep. - M.: ,[(pocpa, 2018. 
5. <l>M3HKa: 9 Krracc.: yqe6HMK I AB. IlephIIIIKHH, E.M. fyTHHK. - 4-e H3)l., CTep. -M.: ,[(pocpa, 

2017. 

,n:onoJIHHTCJibHaH JIHTeparypa: 

1. AB. IlepbIIIIKHH <l>H3HKa. 7 Krracc.: pa6oqrui: TeTpa.n;L K yqe6HHKY AB. IlepbIIIIKHHa. - M.: 
,[(pocpa, 2017 

2. AB. IlepbIIIIKHH <l>H3HKa. 8 Krracc.: pa6oqrui: TeTpa.n;b K yqe6HHKY A.B. IlepbIIIIKHHa. - M.: 
,[(pocpa, 2017 

3. AB. IlepbIIIIKHH <l>H3HKa. 9 Krracc.: pa6oqa51 TeTpa.n:L K yqe6HHKY AB. IlephIIIIKMHa. - M.: 
,[(pocpa, 2017 

4. TecTbI ITO cpH3HKe .8 Krracc, AB. lfo6orapeBa - M .: ,[(pocpa, 2017 
5. TecTbI no cpH3HKe .9 Krracc, AB. qe6orapeBa - M.: ,[(pocpa, 2017 
6. OITopHbie KOHCITeKThI H pa3HoypoBHeBhie 3a,n;aHH5!.8 Krracc E.A. MopoH. CI16.: 000 

«BHKTOpm1 nmoc», 
7. OITopHbie KOHCITeKThI M pa3HoypoBHeBbie 3a,n;aHH5!.9 Krracc. E.A MopoH. CI16.: 000 

«BHKTOpH5I IIJIIOC», 
8. TeTpa,r:t;b ,[(ml rra6opaTOpHbIX pa6oT. 8 KJiacc. H. B. <l>HJIOHOBHq, A. r. BocKamrn 
9. TeTpa)lb ,[(ml na6opaTOpHbIX pa6oT. 9 KJiacc .H.B. <l>HJIOHOBHq, Ar. BocKamrn. 
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MHTepHeT-pecypchl 
ITepeqeHh HmpopMaUIIOHHhIX rexHoJiornH:, IICIIOJih3yeMhIX rrpH ocy:w:ecrnnemur 

o6pa30BaTeJJhHOro npou;ecca no )JJrcu;11nmrne (Mo.n:ymo ), BKJIJ0qa51 nepeqeHh nporpaMMHOro 
o6ecneqeHH51 Ii 1rncpopMaIJ;HOHHhIX cnpaBOqHbIX CHCTeM. 

B npou;ecce 3aH51THH ncnoJih3yeTC51 cne.n:y10mee nporpaMMHoe o6ecneqeHne: 

.M! 
IlpHMeHeHHe IlporpaMMHoe o6ecneqeHHe 

n/n 

1 Onepau;HOHHhre CHCTeMhI Microsoft Windows 

2 I1HTepHeT 6pay3ephI Google Chrome, Microsoft Edge 

3 OqmcHhie rraKeThI Microsoft Office, Libre Office 
4 ApxHBaTOphI 7-zip 
5 ITpocMoTp H pe.n:aKTHpoBaHHe FastStone Image Viewer 

rpacp11qecKHX cpa:HnoB 

6 Pa6orn c PDF cl>a:HnaMH Sumatra PDF, PDF24 Creator 
7 Ha6op ay.n:no-Bn.n:eoKo.n:eKoB K-Lite Codec Pack 
8 HoTHhIH pe.n:aKTop MuseScore 

CoBpeMeHHhre npo<PeccnoHaJihHhre 6a3hI .n:aHHhix: 
HarmoHaJihHa51 3JieKTpOHHa51 6n6JmoTeKa (H3E) https://rusneb.ru/ 
3neKTpOHHo-6n6nnoTeqHa51 cncTeMa UeHTpaJihHOH MY3hIKaJihHo:H IIIKOJihI - AKa.n:eMHH 

HCnOJIHHTeJihCKOro HCKYCCTBa. 

MHTepHeT-pecypch1: 
KHHrn no cPH3HKe http://classfizika.ru/ 
Un<PpoBhre o6pa3oBaTeJihHhre pecypchl http://www.openclass.ru/ 
MaTepHaJihI K ypoKaM no cpH3HKe http://fizika.ru/ 

Mm}1opMau;u:oHHO-KOMMYHHKaTHBHhie cpeL(CTBa 
0TKphITa51 cPH3HKa 1.1. (CD) 
)KnBa51 cpH3HKa. Yqe6Ho-MeTO;::i:HqecKHH KOMnneKT (CD) 
OT rrnyra .n:o Jia3epa (CD) 
EoJihIIIa51 3Hl(l1KJIOrre.n:mr Knprrnna rr Me<Po.n:1151 (Bee npe.n:Men1) (CD) 
BrrpTyaTihHhre na6opaTOpHhie pa6oThI no <Prr3rrKe (7-9 KJI.) (CD) 
1 C:IllKona. <l>H3rrKa. 7-11 KJI. E11611110TeKa Harn51.IJ:HhIX noco6rr:H (CD) 
3neKTpOHHOe rrpHJIO)l{eHrre K KHrrre H.A. .5IHyIIIeBCKOH «ITOBTOpeHHe H KOHTpOJih 3HaHHH no cp113HKe 
Ha ypoKax H BHeKJiaCCHhIX Meporrp1151TH51X. 7-9 KJiaCChl>> (CD) 
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4. KOHTPOJlh II OD;EHKA PE3YJihTATOB OCBOEHII51 
yqEI>HOfO TIPE,[(META 

KoHTporrh H ou:eHKa pe3yrrhTaTOB ocBoenmr yqe6Horo rrpe,L(MeTa ocym:ecrnmreTC5I 

rrperro,L(aBaTerreM B rrpou:ecce rrpoBe,L(eHH5I rrpaKTHqecKHX 3aH5ITHH H rra6opaTopHhIX pa6oT, 

TeCTHpOBaHH5I, a TaK)I(e BhIITOrrHeHH5I o6yqarom:HMHC5I HH,L(HBH,L(YaJihHhIX 3a,L(aHHH, rrpoeKTOB, 

Hccrre,L(OBaHHH. 

Pe3yJihTaTh106yqeuuH 

( OCBOeHHhle yMeHHH, 
YCBOeHHhle 3H3HHH) 

B pe3yrrhTaTe myqeHH5I rrpe,n:MeTa 

o6yqaroll(HHC5! ,l(OJI)I<eH: 

yMeTh: 
OIIHChIBaTh H 06b5ICH5!Th 

cpH3HqecKHe 5IBrreHH5I H 

CBOHCTBa 

He6eCHhIX 

Terr: 

Terr H 

HCKYCCTBeHHhlX crryTHHKOB 

3eMrrH; CBOHCTBa raJoB, 

)I(H,l(KOCTeH H rnep,n:hIX Terr; 

OTrrHqaTh rHITOTe3hI OT HayqHhIX 

TeOpHH:; ,n:erraTh BhIBO,l(hI Ha 

OCHOBe 3KCrrepHMeHTaJihHhIX 

,n:aHHhIX; rrpHBO,l(HTh rrpHMepbI, 

IIOKa3hIBaIOll(He, qTo 

Ha6rrIO,n:eHH5I H 3KCIIepHJ.\,1eHT 

5!Brr5IIOTC5I OCHOBOH ,l(rr5! 

Bhl,l(BH)l(eHH5I H 

TeopHH, II03BOrr5IIOT rrpoBepHTh 

HCTHHHOCTh TeopeTHqecKHX 

BhIBO,l(OB; qTO cpmHqecKa5I 

TeOpH5I ,n:aeT B03MO)l(HOCTh 

o6b5ICH5!Th H3BeCTHhie 5!BrreHH5I 

rrpHpO,l(hl H HaycIHhie cpaKThI, 

rrpe,n:CKa3hIBaTh em:e 

HeH3BeCTHhie 5IBrreHH5I; 

rrpHBO,l(HTh rrpHMephI 

rrpaKTHqecKoro HCIIOrrh30BaHH5I 

cpH3HqeCKHX 3HaHHH: 3aKOHOB 

MexaHHKH, TepMO,l(HHaMHKH H 

3rreKTpO,l(HHaMHKH B 

3HepreTHKe; pa3rrHqHhIX BH,l(OB 

3rreKTpOMarHHTHhIX H3rryqe1rnn 

,n:rr5I pa3BHTH5! pa,n:Ho H 

TerreKOMMYHHKa:I.J;HH, 

KBaHTOBOH cpH3HKH B C03,l(aHHH 

5!,l(epHOH 3HepreTHKH, rra3epoB; 

BOCIIpHHHMaTh H Ha OCHOBe 

rrorryqeHHhIX 3Ha1rnii 

caMOCT05ITerrhHO ou:eHHBaTh 

HHcpopMaD;HIO, co,n:ep)KamyIOC5I 

<l>opMbl " MeTO,[J:bl KOHTpOJIH " OQeHKU 

pe3yJihT3TOB o6yqeHHH 

OueuKa ycTuoro OTBeTa 
OueuKa «5» cTaBHTC5I B TOM crryqae, ecrrH yqam:HH:c5I 

I10Ka3hIBaeT BepHoe IIOHHMaHHe cpH3HqecKOH cym:HOCTH 

paccMaTpHBaeMhIX 5IBrreHHH H 3aKOHOMepHOCTeH, 3aKOHOB H 

TeopHH, ,L(aeT TOqHoe orrpe,L(errenHe H HCTOrrKOBaHHe 

OCHOBHhIX IIOH5ITHH, 3aKOHOB, TeopHH, a TaK)I(e rrpaBHrrhHOe 

orrpe,L(errenHe cpH3HqeCKHX BerrHqHH, HX e,L(HHHU: H crroco6oB 

H3MepeHH5I; rrpaBHrrhHO BhIITOrrH5IeT qepTe)I(H, cxeMhI H 

rpacpHKH; CTpOHT OTBeT IIO co6crneHHOMY rrrraHy, 

corrpoBO:>I<,L(aeT pacCKa3 HOBhlMH rrpHMepaMH, yMeeT 

rrpHMeHHTh 3HaHH5I B HOBOH CHTyau:Jrn rrpH BhIITOrrHeHHH 

rrpaKTHqecKHX 3a,L(aHHH; MO:>I<eT ycTaHOBHTh CB5!3h Me)I(,ZJ:Y 

H3yqaeMhIM H paHee H3yqeHHhIM MaTepHaJIOM IIO Kypcy 

cpH3HKH/XHMHH, TaK)Ke c MaTepHaJIOM, ycBOeHHhlM rrpH 

H3ycieHHH .L(pyrnx rrpe,L(MeTOB. 

OueuKa «4» cTaBHTC5I, ecrrH OTBeT yqeHHKa y.L(oBrreTBOp5IeT 

OCHOBHhIM Tpe6oBaHH5IM K OTBeTy Ha ou:eHKY 5, HO ,L(aH 6e3 

HCITOrrh30BaHH5I co6cTBeHHOro rrrraHa, HOBhIX rrpHMepoB, 6e3 

rrpHMeHeHH5I 3HaHHH B HOBOH CHTyaU:HH, 6e3 HCIIOrrh30BaHH5I 

CB5!3eH c paHee H3yqeHHhIM MaTepHaJIOM H MaTepHaJIOM, 

ycBoeHHhIM rrpH myqeHHH .L(pyrnx rrpe,L(MeToB; ecrrH 

yqall(HHC5I ,L(OIIYCTHrr 0,L(HY orrm6Ky HrrH He 6orree ,L(BYX 

He,L(oqeTOB H MO)KeT HX HCrrpaBHTh caMOCT05!TerrhHO HrrH c 

He6orrhIIIOH IIOMOll(hIO yqHTeJI5I. 

OueuKa «3» CTaBHTC5I, ecrrH yqam:HHC5I rrpaBHrrhHO 

IIOHHMaeT cpH3HqecKyIO/XHMHqecKyIO cyll(HOCTh 

paccMaTpHBaeMhIX 5IBrreHHH H 3aKOHOMepHOCTeH, HO B 

OTBeTe HMeIOTC5I OT,L(errhHhie rrpo6errhI B ycBOeHHH BOI1pOCOB 

Kypca cpH3HKH, He rrpeI15ITCTByIOll(He ,l(aJihHeH:meMy 

ycBOeHHIO rrporpaMMHOro MaTepHarra; yMeeT rrpHMeH5ITh 

rrorryqeHHhie 3HaHH5! rrpH pemeHHH rrpOCThIX 3a,n:aq c 

HCIIOrrh30BaHHeM fOTOBhIX cpopMyrr, HO 3aTpy,n:H5IeTC5I rrpH 

pemeHHH 3a,L(aq, Tpe6yIOll(HX rrpeo6pa30BaHH5I HeKOTOphIX 

cpopMyrr; ,L(OITYCTHrr He 6orree 0,l(HOH rpy6oii OIIIH6KH H ,l(Byx 

He,n:oqeToB, He 6orree o,n:HoH: rpy6oH: H o,n:HoH: Herpy6oii 

OIIIH6KH, He 6orree ,l(Byx-Tpex Herpy61>IX OIIIH60K, 0,l(HOH 

Herpy6oii OIIIH6KH H Tpex He,n:oqeToB; ,n:orryCTHrr qeThipe HrrH 

ll5!Th He,n:oqeTOB. 

OueuKa «2» cTaBHTC5I, ecrrH yqam:HHC5I He oBrra,n:err 

OCHOBHhIMH 3HaHH5IMH H yMemrnMH B COOTBeTCTBHH c 
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B coo6memrnx CMI1, 
I1HTepHeTe, 
rrorrymipHbIX CTaTb5IX; 

Hay•rno-

3HaTb: 
CMbICJI IIOH51TliH: cpli3li1:IeCKOe 

51BJieHMe, rMIIOTe3a, 3aKOH, 

TeopM51, BemecTBo, 

B3aMMO,ZJ;eMCTBMe, 

3JieKTpOMarHMTHOe rrone, 

BOJIHa, <PoTOH, aTOM, aTOMHOe 

51,ll;pO, liOHli3lip)'IOIUMe 

M3nyqeHM51, rrnaHeTa, 3Be3.n;a, 

ranaKTMKa, BceneHHM; 

CMbICJI cpli3li1:IeCKliX BeJIM'IMH: 

CKOpOCTb, ycKopeHMe, Macca, 

CMJia, liMIIYJibC, pa6oTa, 

MexaHM1:1ecKa5I 3HeprM51, 

BHyTpeHH5151 

a6comoTHa51 

cpe.n;H5151 

3Hepnrn, 

TeMrrepaTypa, 

KMHeTJiqecKa51 

3HeprH51 qaCTHU BemecTBa, 

KOJIH1:IeCTBO TeIIJIOTbI, 

3JieMeHTapHbIM 3JieKTpH1:IeCKHM 

3ap51,ll;, 3JieKTpH1:IeCKHH TOK, 

pe3HCTOpbI, pa3HOCTb 

IIOTeHIJ;HaJIOB; 

CMbICJI <l>H3H1:IeCKHX 3aKOHOB 

KJiaCCH1:IeCKOM MexaHHKH, 

BCeMHpHoro 

coxpaHeHH51 

HMrryni,ca H 

3ap51.n;a, 

T51rOTeHH51, 

3HeprHH, 

3JieKTpH1:IeCKOro 

TepMO,[(IrnaMHKH, 

3aICOHOB IIOCT051HHOro TOKa; 

BKJia.n; pOCCHHCKHX H 3apy6e)l<HbIX 

yqeHbIX, 

HaH6orrhlllee 

OKa3aBilIHX 

BJIH51HHe 

Ha pa3BHTHe ¢tt3liKH. 

Tpe6oBaHM51MH rrporpaMMbl Ii .n;orrycTHJI 60Jibllle OllIH60K H 

He.noqeTOB, qeM Heo6xO,lJJIMO L(JUI o~eHKI1 «3». 
OueuKa nHChMeHHhIX KOHTPOJihHhIX pa6oT 
OueuKa «5» crnBMTC51 3a pa6oTy, BhrnonHeHHYIO 

IIOJIHOCTblO 6e3 Olllli60K Ii He.n;oqeTOB. 

OueuKa «4» crnBHTC51 3a pa6oTy, BhIIIOJIHeHHYIO 

IIOJIHOCTblO, HO rrpli HaJili'Ilili B Reif 6onee 0,[(HOH Herpy6oli 

OllIH6KM H o.n;Horo He.n;oqern, He 6onee Tpex He.n;oqeTOB. 

OueuKa «3» cTaBMTC51, ecnM y1:1eHMK rrpaBMJibHO BhIIIOJIHMJI 

He Mettee 2/3 Bceii pa6oTbI HJIM .n;orrycTMJI He 6onee o.n;ttoii 

rpy6oli Olllli6KM Ii ,n:Byx He,n:oqeTOB, He 6onee O)J;HOH rpy6oli 

M o,n:Holi Herpy6oli onrn6KM, He 6onee Tpex Herpy6i,rx 

Olllli60K, O.LJ:HOH Herpy6oii Olllli6KM Ii Tpex He,n:o1:1eTOB, rrpli 

HaJili'Ilili 1:1eTbipeX-II5ITH He.n:oqeTOB. 

OueuKa «2» cTaBHTC51, ecnM 1:1Mcno Ollltt6oK H He.n;o1:1eTOB 

rrpeBbICHJIO HOpMy )J;J151 oueHKH «3 » HJIH rrpaBMJibHO 

BbIIIOJIHeHO MeHee 2/3 BCeH pa60Tbl. 

OueuKa npaKTnqecKux u Jia6opaTopHhIX pa6oT 
OueuKa «5» crnBHTC51, ecrrH yqamttifc51 BbIIIOJIH51eT pa6oTy 

B IIOJIHOM 061,eMe c co6n10.n;eHMeM Heo6XO,[(liMOH 

rrocrre.ttcrnaTerrbHOCTH rrpoBe.n;eHmr OIIhITOB M M3Mepemrii; 

caMOCT051TeJibHO H paUMOHaJibHO MOHTMpyeT Heo6xo.n;HMOe 

o6opy.n;OBaHHe; Bee OIIblTbI rrpoBO)J;HT B ycJIOBH51X H 

pe:>KHMax, 06ecrre1:1HBaIOIUHX rrorry1:1eHHe rrpaBHJihHhIX 

pe3yJibTaTOB Ii BbIBO)J;OB; co6.iI10.n:aeT Tpe60BaHH51 rrpaBirn 

6e3orracHoro Tpy.n:a; B OT':IeTe rrpaBHJibHO H aKKypaTHO 

BbIIIOJIH51eT BCe 3aIIHCH, Ta6JIHUbI, pHCYHKH, 1:1epTe:>KH, 

rpacpHKH, Bbl1:IHCJieHH5I; rrpaBHJibHO BbIIIOJIH51eT aHaJIH3 

rrorpernHocTeii. 

OueuKa «4» cTaBHTC51, ecrrH BhrnorrHeHbI Tpe6oBaHH51 K 

oueHKe «5», HO 6hIJIO .n:orrymeHO ,n:Ba-TpH He,[(OTieTa, He 

6onee o.n;Hoii Herpy6oii OllIH6KH H o,n:Horo He.n;oqern. 

OueuKa «3» cTaBHTC51, ecrrM pa6oTa BbIIIOJIHeHa He 

IIOJIHOCTblO, HO o6oeM BblIIOJIHeHHOM 1:1aCTH TaKOB, 1:ITO 

II03BOJI51eT IIOJiy<IHTb rrpaBHJibHble pe3yJibTaTbI H BbIBO,[(hI; 

ecrrH B xo.n;e rrpOBe.n;eHH51 OIIbITa H H3MepeHHM 6b!JIH 

.n:orrymeHbIOillli6KH. 

OueuKa «2» cTaBHTC51, ecrrH pa6oTa BbrnonHeHa He 

IIOJIHOCTblO Ii o6oeM BbIIIOJIHeHHOM qacTH pa60TbI He 

II03BOJI51eT c.n;enaTb rrpaBHJibHbIX BbIBO,ZJ;OB; eCJIH OIIbITbI, 

H3MepeHH51, BbI1:IHCJieHH51, Ha6JIIO,ZJ;eHH51 rrpOH3BO)J;HJIHCb 

HerrpaBHJibHO. 
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5. <I>OH,11; O:QEHOqHbIX CPE,Il;CTB 

1. KoHTpOJibHbIH onpoc 
2. Jia6oparnpHbie H npaKrn:qecKHe pa6oThI 
3. KoHTporrbHbre pa6oTbI 

KJiacc llcToqHHKH <l>opMHPOBaHHH KOHTpOJihHO-H3MepHTeJihHhIX MaTepuaJIOB 

6 MapoH A.E. <l>H3HKa. C6opHHK BonpocoB H 3a)],aq. 7-9 Krracchr. - M.: ,[(pocpa, 2014. 
ITepbIIIIKHH A.B. C6opmrK 3a)],aq no cpH3HKe: 7-9 KJiaCCbI. - M.: ACT: AcTpenh; 
Brra,lJ,HMHp: BKT, 2011. 
XaHHaHOB H.K. <l>H3HKa. 7 KJI.: TeCTbI. - M .: ,[(pocpa, 2014. 
qe6ornpeBa A.B. Tecn,r no cpH3HKe. K yqe6HHKY A.B. I1epbIIIIKHHa 7 Knacc.- M.: 
3K3aMeH, 2019. 

7 fpoMueBa O.I1. KoHTpOJihH1>re H CaMOCT05ITeJI1>H1>1e pa60T1>I no cpH3HKe. - M.: 
3K3aMeH, 2020. 
MapoH A.E. <l>H3HKa. C6opHHK BonpocOB H 3a)],aq. 7-9 Knacc1>r. - M.: ,[(pocpa, 2014. 
ITepbIIIIKHH A.B . C6opHHK 3a)],aq no cpH3HKe: 7-9 Krracc1>r. - M.: ACT: AcTperrh; 
Brra,lJ,HMHp: BKT, 2011. 

Jia6oparnpH1>1e pa60T1>1: 

• Onpe)],eJieHHe KOJIHqecrna TenJIOTbI, norryqeHHOro BO)],OH npH TenJI006MeHe CHarpeTbIM 
MeTaJIJIJ:[qeCKHM UHJIHH)].pOM. 

• Onpe,lJ,erreHHe y.l1.eJI1>HoH: TenrroeMKOCTH Bemecrna. 
• Onpe)],eJieHHe OTHOCHTeJibHOH BJia)KHOCTH B03,lJ,yxa.Onpe)],eJiemre y,lJ,eJibHOH TenJIOTbI 

nJiaBJieHH51 Jlb)],a 

• C6opKa ll rrpoBepKa pa60TbI 3JieKTpHqecKOH uerrH IIOCT051HHOrO TOKa. 

I13MepeHHe H peryrrHpOBamie CHJibI TOKa. 

• l13MepeHHe ll peryrrHpOBaHHe Hanp51)!(eHH51. 

• Hccrre,lJ,oBaHHe 3aBHCHMOCTH CHJibI TOKa, H.lJ.ymero qepe3 pe3HcTop, T 

corrpOTHBJieHH51 pe3HCTopa ll Harrp51)!(eHH51 Ha pe3HCTope. 

• Hccrre,lJ,oBaHHe 3aBHCHMOCTH rryTH OT BpeMeHH rrpH paBHoycKopeHHOM 
)],BH)!(eHHH 6e3 HaqarrbHOH CKOpOCTH. 

• ITpoBepKa rHnoTe31>1: ecnH rrpH paBHoycKopeHHOM .lJ.BH)!(eHHH 6e3 Haqarr1>HoH: cKopocTH 

nyTH OTHOC51TC51 KaK p51)]. HeqeTHbIX qifcerr, TO COOTBeTCTByromHe npoMe:>KyTKH BpeMeHH 
O)],HHaKOBbI. 

• Mccrre)],OBaHHe 3aBHCHMOCTH CHJibI TpeHH51 CKOJib)!<eHH51 OT CHJibl HOpMaJibHOro )],aBJieHH51. 

• Hccrre,lJ,OBaHHe 3aBHCHMOCTH yrrra OTpa)!<eHH51 cBeToBoro rryqa OT yrrra 

na,lJ,eHH51. 

• J13yqeHHe xapaKTepHCTHK H3o6pa)!(eHH51 npe)].MeTa B nrrocKOM 3epKarre. Hccrre)],oBaHHe 

3aBHCHMOCTH yrrra npeJIOMJieHH51 CBeTOBoro rryqa OT yrnarra)],eHH51 Ha rpaHHUe 

«B03,lJ,yx-CTeKJIO». 

• Ha6rrro,lJ,eHHe crrrroIIIHI>IX H JIHHeH:qaT1>IX crreKTpoB H3JiyqeHH51. 

• Mccrre,lJ,oBaHHe TpeKoB: H3MepeHHe 3HeprnH qacTHUI>I no TOpM03HOMY nyTH (no 

cpornrpacpH51M). 
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KottTpoJihHhle pa60Th1/TecThl 

TECT «CTPOEHHE BEIIJ;ECTBA» 

1 BapI-IaHT 

Al. lh rrpe,n:JIO)l(eHH:orx yTBep)l(,n:emr:H B:o16epHTe BepHoe: 

1) BCe Tena COCT05IT H3 MeJI:oqa:Hrrrnx qacTHU 

2) y Bern;ecTBa HeT BHyTpeHHero CTpoeHH5I 

3) Me)l(;:i;y qacrn:uaMH HeT cBo6o;:i;Horo rrpocTpaHcTBa 

4) qaCTHU:OI nerKO BH,[(eTb HeBoopy)l(eHH:OIM rJia30M 

A2. 5IBnem1e, rrpH KOTOpOM rrp011cxo,n:HT B3aHMHoe rrpoHHKHOBemre 

MOJieKyJI OJJ;HOro Bern;ecTBa Me)l(JJ;y MOJieKyJiaMH ;:i;pyroro, Ha3:0IBaeTC5I 

1) KirneHHe 

2) 6poyHOBCKOe ,[(BH)l(eHHe 

3) KOHBeKUH5I 

4) ,n:mp¢y3H5I 

A3. 5IBneHHe ,n:H¢cpy3HH 

1) rrpOHCXO.l(HT B )KH,l(KOCT5IX 6:o1cTpee, qeM B ra3ax 

2) rrpOHCXO.l(HT B ra3ax 6:oICTpee, qeM B )l(H,l(KOCT5IX 

3) rrpOHCXO,[(HT B TBep,n::orx TeJiax 6:01cTpee, qeM B ra3aX 

4) He rrpOHCXO,[(HT B TBep,n::OIX TeJiax 

A4. flpH IIOHH)l(eHHH TeMrrepaTyp:oI Bern;ecTB, yqacTByroIUHX B rrpouecce 

,[(Hcpcpy3HH, ,n:Hcpcpy3H5I IIpOHCXO,[(HT 

1) Me,n:neHHee 

2) 6:01cTpee 

3) C TOH )Ke CKOpOCT:OIO 

4) HHor,n:a 6:01cTpee, HHor.n:a Me,n:neHHee 

AS. Me)K.UY MOJieKyJiaMH nern;ecTBa 

1) HHKaKHe CHJI:OI He .n:e:HCTBYIOT 

2) .uelicTByroT CHJI:OI rrpHT5I)I<eHH5.I 

3) .n:e:HcTByroT CHJI:OI OTTaJII<HBaHH5I 

4) .n:eliCTBYIOT CHJI:OI rrpHT5I)l(eHH5I H OTTaJIKHBaHH5I 

A6. EcnH BemecTBo coxpaH5IeT ¢opMy H ofr:oeM, TO OHO Haxo,n:HTC5I 

1) B ra3oo6pa3HOM COCT05IHHH 

2) B )l<H,[(KOM COCT05IHHH 

3) B TBep,UOM COCT05IHHH 

4) B )l(H,l(KOM HJIH ra3oo6pa3HOM COCT05IHHH 

A7. PaccT05IHHe Me)l<.n:y MOJieKynaMH BemecTBa ropa3,n:o 6on:orne pa3MepoB caMHX MOJieKyJI. 

BemecTBo Haxo,n:HTC5I 

1) B ra3oo6pa3HOM COCT05IHHH 

2) B )l(H.l(KOM COCT05IHHH 

3) B TBep,n:oM COCT05IHHH 

4) B )l(H,[(KOM HJIH ra3oo6pa3HOM COCT05IHHH 
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A8. Xaoni:qecKoe .n;m1)!(emre MeJIKHX qacTHU, Haxo.n;5.!IUHXC5.! B )!(H,ll;KOCTH, Ha3bIBaeTc5.! 

1) K1u1em1e 
2) 6poyHOBCKOe ,LJ;BmI<emi:e 

3) KOHBeKUH5.! 

4) ,n;mpcpy3H5.! 

2 BapHaHT 

A 1. lfa rrpe,n;JIO)!(eHHbIX yrnep)!(,n;eHHH Bb16epHTe sepHoe: 

1) MOJieKyrry MO)!(HQ YBH,LJ;eTb HeBoopy)!(eHHbIM rJia30M 

2) MOJieKyJibI pa3JIHqHbIX semecTB O,ll;HHaKOBbI 

3) MOJieKyrry HeJib35.! pa3.n;errHTb Ha qacTH 

4) Morre1<yrra- 3TO MerrbqaliIIIM qacTHUa semecrna 

A2. ,[(Hcpcpy3H5.! rrpoHcxo,n;HT 6rraro.n;ap5.! ToMy, qTo 

1) MOJieKyJibI HeIIO,ll;Bli)!(HbI 

2) MOJieKyJibI HerrpepbIBHO 6ecrrop5.1,n;oqHo ,ll;BHraIOTC5.! 

3) Bee MOJieI<yJibI ,ll;BHraIOTC5.! B O,ll;HOM HarrpasrreHHH 

4) MOJieKyJibI He CTaJIKHBaIOTC5.! Me)!(.n;y co6oH: 

A3. 5IsrreHHe ,n;Hcpcpy3HH MO)KeT Ha6rrIO.n;aTbC5.! 

1) TOJibKO B TBep,ll;bIX TeJiaX 

2) TOJibKO B )!(H,[I:KOCT5.!X 

3) TOJibKO B ra3aX 

4) B ra3aX, )!(li,ll;KOCT5.!X H TBep,n;bIX TeJiaX 

A4. ITpH rroBbIIIIeHHH TeMrrepaTypbI semecrna rrpouecc ,n;Hcpcpy3HH MorreKyrr 3Toro semecrna 

rrpoHCXO,ll;HT 

1) C TOH )Ke CKOpOCTbIO 

2) 6bICTpee 

3) Me.n;rreHHee 

4) HHor,n;a Me,n;rreHHee, HHor.n;a 6bICTpee 

AS. Me)!(,n;y Morre1<yrraMH semecrna 

1) He .n;ettCTBYIOT HHKaKHe CHJibI 

2) He .n;eH:CTBYIOT CHJibl rrpHT5.!)!(eHH5.! 

3) .n;ettCTBYIOT CHJibI rrpHT5.!)!(eHH5.! Ha paCCT05.!HH5.!X, cpaBHHMbIX c pa3MepaMH caMHX MOJieKyJI 

4) .n;eH:cTByIOT CHJibI rrpHT5.!)!(eHH5.! Ha paCCT05.!HH5.!X, ropa3,ll;O 6oJibIIIHX pa3MepoB caMHX MOJieI<yJI 

A6. EcrrH semecrno coxpaH5.!eT o6neM, TO OHO Haxo,n;HTC5.! 

1) B fa3006pa3HOM COCT05.!HHH 

2) B )!(li,ll;KOM COCT05.!HHH 

3) B rnep,n;OM COCT05.!HHH 

4) B )!(li,ll;KOM HJIH TBep,n;OM COCT05.!HHH 

A 7. PaccT05.!HHe Me)l(.n;y MOJieKynaMH semecrna cpaBHHMO c pa3MepaMH caMHX MOJieKyn. 

BemecTBo Haxo,n;HTC5.! 

1) B )l<H,ll;KOM HJIH TBep.n;oM COCT05.!HHH 

2) B ra3oo6pa3HOM COCT05.!HHH 

3) B )!(H,LJ;KOM COCT05.!HHH 

4) B rnep.n;oM COCT05.!HHH 
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A8. :Spo)'HOBCKoe .n;s1-nKemre rro.n;Tsep)l{.n;aeT cymecTBosamre 

1) IIOCT05IHHOfO 6eCIIOp5IaOqHOfO aBJ:DKemrn: MOJieKyJI 

2) arperaTHbIX COCT05IHMH semecTBa 

3) rrpoMe)l{yTKOB Me)l{.n;y MOJieKyrraMM 

4) CHIT rrpHn!)l{eHH5I Me)l{.n;y MoneKynaMH 

OTBeThI Ha TecT no cpH3HKe CTpoeHMe semecTBa. 

1 BapHaHT 2 BapH:aHT 

Al- 1 Al- 4 
A2-4 A2-2 
A3-2 A3- 4 
A4-l A4-2 
AS-4 AS- 3 
A6- 3 A6- 4 
A7- 2 A7- 1 
A8 -2 A8- 1 

TECT. <<)J:BIDKEHIIE. B3AIIMO,[(EMCTBIIE.» 

BapHaHT 1 
3aKoHqHTe orrpe.n;eneHH:e. I13MeHeHHe rrono)l{eHH5I Tena OTHOCHTenbHO .n;pyrHX Ten c TeqeHH:eM 

BpeMeHM Ha3bIBaeTC5I .... 

MexaHH:qecKHM ,ll;BH)l{eHH:eM 

TpaeKTOpHeil: 

rrpo:H.n;eHHbIM rryTeM 

0THOCHTenbHO KaKHX Terr rracca)l{Hp, CH,ll;5IIIJHH B ,ll;BH)KYIIJHMC5I saroHe, HaXO,ll;HTC5I B COCT05IHMe 

IIOK05I? 

OTHOCMTeJihHO BaroHa 

OTHOCMTeJibHO 3eMnH 

OTHOCHTenhHO rrrraTcpOpMbI 

3 .KaKM TpaeKTOpH5I ,ll;BH)l{eHH5I rrpH IIO,ll;'heMe JIHcpTa Ha sepXHHH :na)l{? 

OKpy)KHOCTb 

I1p5!Ma5! 

JIOMaHM KpHBa5I 

4.YKa:>KHTe Teno, .IJ:Bm Kymeec5! paBHOMepHo? 

,ll;BmKeHH5! aBTOM06Hn5! rrpH TOpMO)l{eHHH 

,ll;BmKeHHe Ma5ITHHKa B qacax 

TeqeHH:e BO,ll;hI B ropHOH peKe 

5 .KaK Ha3hIBaeTC5! 5!BneHH:e coxpaHeHH5! CKOpOCTH Tena rrpH OTCYTCTBHH .n;eHCTBM5! Ha Hero .n;p y rHX 

Terr? 

,ll;Hcpcpy3HeH 

MexaHHqeCKHM ,ll;BH)l{eHH:eM 

HHepu:He:H 

6.IJqerra rreTMT co CKOpOCTbIO 18 KM/ CJ, Bbipa3HTe CKOpOCTh B Mic? 
1) 10 Mic 2) 7 Mi c 3) 5 Mic 
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7.ABTOM06m11>, JJ:BlffruICb co cKopocTbIO 20 Mi c, npolllerr nyTn 3600 M. CKOJibKO BpeMemr JJ:BlffaJIC51 

aBTOM06HJih? 
1) 180 C 2) 4 MHH 3) 0,2 q 

8.EcrrH KaTep noBepHeT BJieBO, Ky.n:a OTKJIOHHTC51 nacca:>Imp? 
1) BnpaBO 
2) BJieBO 
3) OCTaHeTC51 Ha MeCTe 

9.EyKcHp npolllerr 3a 3 q rryTb B 54 KM. Bb:rqHcJIHTe cKopocTb 6yKcHpa? 
1) 15 Mic 2) 3 Mic 3) 5 Mic 

1 O.Hall:.n:HTe cpeJJ:HIOIO CKOpOCTb JlbDKHHKa, c KOTOpoH: OH npoexarr 30 KM, ecrrH nepBbie 10 KM OH 
npeo.n:orrerr 3a 12 MHH., a OCTaBillHeC51 20 KM - 3a 28 MHH? 
1) 12,5 MIC 2) 14 Mi c 3) 13,5 Mi c 

BapHaHT 2 
1.3aKoHqHTe onpe.n:erreHHe. 
nHHH51, KOTOpyIO OnHCbIBaeT TeJIO IlpH CBOeM JJ:BH)KeHHe, Ha3bIBaeTC51 . . . 
MexamrqecKHM .UBH)KeHHeM 
TpaeKTOpH51 
npoH:.n:eHHbIM nyTeM 
2. 0THOCHTeJibHO KaKHX Terr nacca)l(Hp, CT05Irn;HH Ha narry6e JJ:BH)Kyrn:eroc51 Tenrroxo,n:a, HaXO,D;HTC51 
B IlOKoe? 
OTHOCHTeJibHO 6epera 
OTHOCHTeJibHO BO,D;bl 
OTHOCHTeJibHO CaMOfO Tenrroxo,n:a 
3.KaKOBa TpaeKTOpH51 .UBH)Ke1urn M5Jqa BO BpeM51 <PyT60JibHOfO MaTqa? 
np51Ma51 JIHHH51 
OKpy)KHOCTb 
KpHBa51 JIHHH51 
4.YKa:>I<HTe, KaKOe Teno JJ:BmKeTC51 paBHOMepHo? 
aBTo6yc Ha6HpaeT CKOpOCTb 
,D;BH)Kyrn:HHC51 3CKaJiaTOp MeTPO 
nacca)l(HpCKHH noe3.n:, no,n:'be3)KaIOrn:HH: K OCTaHOBKe 
5.YKa)KHTe, KaKoe Teno ,D;BH)KeTC51 no HHepI.(HH? 
CHe)l(Ha51 rraBHHa 
cpyT60JibHbIH M5Jq B npoMe)KyTKax Me)K,n:y y.n:apaMH no HeMy 
rroe3,n;, ,Zl;BIDKYID;HMC51 c I10CT05IHHOM CKOpOCTbIO 
6.,n:errn<PHH IlJibIBeT co CKOpOCTbIO 36 KMlq, Bblpa3HTe :ny CKOpOCTb B Mic? 
1)15Mlc 2)10Ml c 3)9Mlc 
7.3rurI.( HMeeT CKOpOCTb 5 Mic, npo6eraeT paCCT051HHe B 155 M. PaccqHTaiiTe BpeM51 .UBH)KeHH51 
3all:I.(a? 
1) 31 MHH 2) 31c3)0,31 q 
8.Tiacca)l(Hp aBTo6yca HenpOH3BOJibHO OTKJIOHHJIC51 Ha3aJJ:. qeM 3TO Bbl 3BaHo? 
aBTo6yc pe3KO OCTaHOBHJIC51 
aBT06yc noBepHyrr BJieBO 
aBT06yc yBeJIHqHJI CKOpOCTb 
9.C KaKOH CKOpOCTbIO .UBHfaJIC51 noe3.z:i: Ha neperoHe .UJIHHOH 50 KM, eCJIH on npollleJI ero 3a 34 
MHH7 
MorreKyrr1>1 )KHJJ:KOCTH CHJibHee npHT51rHBaIOTC51 K MorreKyrraM pyKH, qeM MorreKyrr1>1 MaTepHH, H3 
KOTOpoH: c.n:erraHbI nepqaTKH 
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MOJieKyJihI MaTepmr, M3 KOTOpoii c.n;enaHhI rrepqaTKM, CMnhHee rrpMrnrMBa IOTC5! K MOneKyrraM PYKM, 

1IeM MOJieKyJibl )Kll,UKOCTH 
MoneKyni,1 :>KM.lJ:KOCTM orrarrKMBaIOTC5! OT pyKM, a MoneKyni,1 MaTep1rn rrpMrnrnsaIOTC5! 
1 O.l13BeCTHO, qTQ rpy30BMK exarr 2 q co cpe,n;HeH: cKopocThIO 50 KM/q, KaKoii rryTh OH rrpoexarr 3a 

3TO BpeM5!? 
1) 100 KM 2) 125 KM 3) 150 KM 

0TBeThI K TecTy «.D:BH:>Kemre. B3aHMo;:i:eH:cTBHe.» 

N2 3a,n;amrn 1 2 3 4 5 6 7 8 9 10 

N2 BapHaHTa 

1 

2 

4 4 2 2 3 3 4 4 3 4 

2 3 3 2 2 2 2 3 4 4 

TECT «,l(ABJIEHIIE TBEP ,lJ;hlX TEJI, )J(II,l(KOCTEM II r A30B» 
BapHaHT 1 

OT qero 3aBHCHT pe3ynhTaT .n;eH:cTBH5! cMnhI Ha Teno? 

OT MOLJ:yJrn CHnhI H OT IIJIOII(a;:i:H IIOBepXHOCTM, Ha KOTOPYIO OHa .n:eiicrnyeT 
OT rrnoII(a,lJ;M IIOBepxHOCTH, Ha KOTOPYIO OHa .n;eH:crnyeT 
OT Mo;:i:yn51 CHnhI H He 3aBHCHT OT rrnow:a.n:M IIOBepxHOCTH, Ha KOTOPYIO OHa .n:eH:crnyeT 

.D:rr5! qero rrepe;:i:HHH KOHel( rB03LJ:5! 3aOCTp5!IOT7 
;:i:n5! yBenHqeHH5! ,L(aBneHH5! 
,L(Jl5! KpaCOThI 

,L(Jl5! yMeHhIIIeHH5! ,L(aBneHH5! 

I1o,L( ,L(eMCTBMeM CHnhI T5I:>KeCTH :>KM,L(KOCTh .... 
He rrepeMew:aeTc5! 
rrepeMew:aeTC5! c 6orree HH3KHX MeCT Ha 6onee BhICOKHe 
rrepeMeII(aeTc5! c 6orree BhICOKMX MecT Ha ,n;Ho cocy,L(a 

I1pH y.n:arreHHH OT IIOBepXHOCTM 3eMnH aTMOccpepHoe ,L(aBneHMe ..... 
yMeHhIIIaeTC5! 
He H3MeH5!eTC5! 
yBenHqMBaeTC5! 

Ha Teno, Haxo,L(5!II(eec5! B r a3e, ,L(ei1cTByeT .. . . 
TOJlhKO CHJia T5!:>KeCTH 

CHJia T5!:>KeCTH M CMJia, BhITaJIKMBaIOW:a5! 3TO Teno H3 ra3a 
TOnhKO cirna, BhITaJIKHBaIOII(a5! 3TO Teno M3 ra3a 

Bi,1qMCJIMTe ,L(aBneHMe MOpCKOH BO,L(hI Ha rrry6HHe 40 M, eCJIM nnOTHOCTh MOpCKOH BO,L(hl 1030 
Kr/M3? 

1) 412 KITa 2) 4,12 rra 3) 4120 rra 
c KaKOH CMJIOH ,L(aBMT aTMOCcpepa Ha ropM30HTaJihHYI0 IIOBepXHOCTh IIJIOII(a,L(hIO 100 CM2, npM 
HOpMarrhHOM aTMOCcpepHOM ,L(aBneHMH? 
1) 1013 H 2) 7,6 H 3) 76000 H 
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Ha 6onbIIIOH rropIIIeHb rn:.r:i:paBnHqecKoro rrpecca c rrnoma.r:i:blo 400 cM2 

rrocraBJieHa rn:p5I Maccoli 5 Kr. KaKoli Macc1r rnpIO HY)J(HO rrocrnBHTh 

Ha MaJibIH rropIIIeHh rrnoma,n:hIO 80 CM2, qTo6.hI )J(II.ll:KOCT.h B rrpecce OCTa- JiaC.h B paBHOBeCHII? 
1)0,5Kr 2)2Kr 3)1Kr 
llorpy)J(eHHoe B Bo,n:y Teno MaccoH: 4,5 Kr rroTep5Ino B Bece 15 H. qeMy paBHa .n;elicTByIDma5I Ha 
Hero B BO,ll;e apXHMe,ll;OBa CHna? KaKOH 6bIJI Bee Tena B B03,n;yxe? 
1) 15 H; 45 H 2) 15 H; 4,5 H 3) 30 H; 45 H 
KaKoe .r:i:aBneHHe OKa3bIBaeT Ha rpyHT rpaHHTHa5I KonoHa o6neMOM 6 M3, eCJIH rrnoma.r:i:b OCHOBamrn 
1,5 M2, a rrnOTHOCTb rpaHHTa 2600 Kr/M3? 
1) 104 Klla 2) 104 lla 3) 104 KH 

BapHaHT 2 
B KaKOM COCT05IHHH BemecTBO rrepe.r:i:aeT OKa3bJBaeMoe Ha Hero .r:i:aBneHHe BO Bee CTOpOHbI 
0,ll;HHaKOBO? 
TOnbKO B )KH,ll;KOM 
TOJibKO B ra3oo6pa3HOM 
B )Kll.ll:KOM H ra3oo6pa3HOM 

,D;n5I qero ne3BHe pe)Kyll(HX HHCTpYMeHTOB orraqHBaIOT? 
,n:n5I rnro, qrn6hl HX nerqe 6bmo .n:ep)KaTh B pyKe 
,ll;n5I yBenHqeHH5I ,n;aBneHH5I 
,ll;n5I yMeHbIIIeHH5I .r:i:aBneHH5I 

CBo6o,n:Holi rroBepxHOCTbIO )KH.lJ:KOCTH Ha3hIBaeTC5I .... 
IIOBepXHOCTh, KOTOpa5I He corrpHKacaeTC5I co CTeHKaMH cocy.n:a 
IIOBepXHOCTb, KOTOpa5I corrpHKacaeTC5I co CTeHKaMH cocy.r:i:a 
JII06a5I IIOBepXHOCTh )Kll.ll:KOCTH 

llpH yBeJrnqeHHH C)KaTH5I ra3a .r:i:aBneHHe, KOTOpoe OH rrpOH3BO.ll:HT .... 
He H3MeH5IeTC5I 
yBenHqHBaeTC5I 
YM eHbIIIaeTc5I 

Ha Teno, Haxo.r:i:5Imeec5I B )KH.ll:KOCTH, .r:i:eH:cTByeT .... 
TOnbKO CHna T5I)KeCTH 
TOnbKO BbITaJIKHBaIOll(a5I CHna 
CHna T5I)KeCTH H BhITaJIKHBaIOll(a5I c1rna 

,ll;aBneHHe MOpCKOH BO,ll;hl Ha HeKOTOpoH: rny6HHe COCTaBn5IeT 2018,8 Klla, IIJIOTHOCTh MOpCKOH 
BO.lJ:bI 1030 Kr/M3. Orrpe.r:i:enHTe 3TY rny6HHy? 
1)2M 2)250CM 3)200M 

KaKoBa rrnoma.r:i:b ropH30HTaJibHoli rroBepxHocTH, Ha KOTOPYIO aTMoccpepa .r:i:eH:cTByeT c cHnoH: 
151,95 H, rrpH HOpManbHOM aTMoccpepHoM .r:i:aBneHHH? 

1) 15 CM2 2) 150 CM 3) 1,5 M2 

llnoma,n:h rropIIIHeli rn:.n:paBnHqecKoro rrpecca 200 CM H 0,5 cM2. Ha 6onb- IIIOH rropIIIeHh 
.r:i:eH:cTByeT cHna 4 KH. KaKa5I ee ypaBHOBeCHT c1rna, rrpHnaraeMa5I K MaJIOMY rropIIIHIO? 
1) 100 H 2) 1 H 3) 10 H 
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,lJ;eTaJih o6neMOM 75 CM3 BeCHT 6 H. CKOJihKO OHa ITOTep.HeT B Bece, ecJIH ee rrorpy3HTh B 

MannrnHoe Maeno? CKOJibKO oHa 6y.n:er BecMTh B JTOH )Kif~KocTM? 
1) 0,7 H; 5,3 H 
2) 0,5 H; 5,5 H 
3) 1,4 H; 4,6 H 

fpaHHTHa.H ITJIHTa Jie:>KHT Ha 3eMJie, OITHpa.HCh Ha rpaHh, HMero:w:yio .UJIHHY 1,2 M H nmpHHY 0,8 M. 
Orrpe.neJIHTe .uaBJieHHe rrrrHThI Ha 3eMJIIO, ecrrH ee Macca 480 Kr? 
1) 500 IJa 2) 460 KI1a 3) 5 KI1a 

OrneThI K TecTy «,[I;aBrreHHe rnep.UhIX Terr, )l(H.UKOCTeif H ra3oB» 

M~ 3a.z:i:aHH5I 1 2 3 4 5 6 7 8 9 10 
N2BapHaHTa 

1 
2 

1 1 3 1 2 1 1 3 1 1 

3 2 1 2 3 2 1 3 1 3 

KouTpOJihHaH P AEOT A «BnyTpeHHHH :meprHH» 
KaKoe KOJmqecTBO TeITJIOThl Tpe6yeTC51 .UJI51 HarpeBaHirn CTaJihHOH .ueTaJIH Maccoif 200 r OT 35 .no 
1235 °C? 
CKOJihKO 3HeprnH BhI,UeJIHJIOCh IlpH OXJia)l(,UeHHH KYCKa Me.UH MaCCOH 0,6 Kr OT272 °C .UO 22 °C? 
KaKOe KOJIHqecTBO TeITJIOThl Bhl,UeJIHTC51 rrpH C)l(HraHHH 3,5 Kr Top¢a? 

KouTpOJihHaH pa6oTa «lI3MEHEHHE arperaTHbIX COCTOHHHH sem;ecTBa» H «TeIIJIOBbie 
,[(BHraTeJIH» 
CKOJihKO TeITJIOThl ITOTpe6yeTC51, qrn6hl 100Kr BO.Uhl, B351TOH rrpH TeMrrepaType 10 °C, HarpeTh .no 
100 °C H o6paTHTh B nap? y .uerrhHa51 TeITJIOTa rrapoo6pa30BaHH51 BO.Uhl 2,26• 106 ,[I;:>K!Kr. 
HaqepTHTe rrpHMepHhlM rpa¢HK H3MeHeHH51 TeMrrepaTyphl BO.Uhl c TeqeHHeM BpeMeHH rrpH ee 
HarpeBaHHH H ITOCJie.uyio:rn:eM KHITeHHH. 06o3HaqhTe pa3JIHqHhle ero yqacTKH H yKa)l(HTe, KaKOMY 
COCT051HHIO BO.Uhl OHH COOTBeTCTBYIOT. 
KaK o6n51CHHTh, qrn HcrrapeHHe )l(H.UKOCTH rrpoHcxo.nHT rrpH rrro6oif TeMrrepaType? 

KouTpOJihHaH pa6oTa «3.Jie1npHqec1rniI TOK. 3JieKTpHqecKHe 3apHJJ:hI» 
1. PaccqHTaHTe corrpOTHBJieHHe Me.UHOro rrpOBO,Ua, .UJIHHa KOTOporo paBHa 9 KM, a rrrro:w:a.uh 
rrorrepeqHoro ceqeHH51 30 MM2. Y.uerrhHOe corrpoTHBJieHHe Me.UH 0,017 OM• MM• M2. KaKOBa cHrra 
TOKa B 3TOM rrpOBO.UHHKe, ecJIH Harrp51)1(eHHe mi ero KOHUaX 3,4 B? 
YqacToK uerrH cocTOHT H3 .UBYX pe3HCTopoB corrpoTHBJieHHeM R, = 20 OM H R2 = 10 OM, 
coe.UHHeHHhIX rrocrre.uoBaTeJihHO. HapttcyliTe cxeMy :noro y11acTKa u;e1rn H orrpe,n;eJIHTe ero 
corrpOTHBJieHHe. 
IJoqeMy . .UJI51 H3rOTOBJieHH51 3JieKTpHqec~HX rrpoBO.UOB rrpHMeH51IOT 06h1qHo aJIIOMHHHeByio HJIH 
Me.UHyrorrpOBOJIOKy? 

KouTpOJihHaH pa6oTa «3AKOHbl JJieKTpHqecKoro TOKa» 
1.BpeM51 pa3p51,Ua MOJIHHH paBHO 3 c. CHrra TOKa B KaHarre MOJIHHH OKOJIO 30 Ka. KaKOH 3ap51.U 
rrpoXO.UHT ITO KaHarry MOJIHHH? 
Ha pHCYHKe H306pa)l(eH rpaqmK 3aBHCHMOCTH CHJihl TOKa B rrpoBO.UHHKe OT Harrp51)1(eHH51 Ha 
ero KOHD;ax. qeMy paBHO corrpOTHBJieHH:e rrpoBO.UHHKa? 
Ha Koprryce 3rreKTpo.uperrH yKperrrreHa rn6rrw1Ka c Ha.UrrHChIO: "220 B, 500 BT". Haif.UHTe CHJIY 
TOKa, ITOTpe61rneMOfO 3JieKTpo.n:penhIO rrpu BKJIIOqeHHH B ceTb. 
KaKyro pa6oTy COBepnmT 3JieKTpHqecKHH TOK B TeqeHH:e 2 MHHyT, ecJIH CHJia TOKa B npOBO.UHHKe 4 
A, aero corrpoTHBrrem1e 50 OM? 

29 



KouTpOJihHaH pa6oTa rro TeMe ««3JieKTpn11ecKHe HBJieHHH» 
Pe3HCTOphI c conpoTHBJieHH5IMH 5 OM H 10 OM coe,n:HHeHhI nocrre,n:oBaTerrhHO. lleMy paBHO HX 
o6IIIee conpoTHBJieHHe? 
TipoBO.IJ:HHKH conpOTHBrreHHeM 3 OM H 7 OM coe,n:HHeHhl naparrrrerrhHO. Onpe,n:eJIHTe o6IIIee 
conpoTrrBrreHrrecoe,n:rrHeHH5I 
KaKyro pa6oTy coBepIIIHT TOK crrrroH: 3 A 3a 10 MHH nprr Hanp5I)l(eHrrrr B u;enrr 15 B? 
CKOJlhKO TenJIOThl BbI.IJ:eJIHTC5I B 3JieKTpOHarpeBaTene B TeqeHrre 2 MHH, ecrrrr ero 
conponrnrreHHe 20 OM, a crrrra TO Ka B u:enH 6 A? 
lb KaKoro MaTepHarra H3roTOBJieHa cnHparrh HarpeBaTeJihHOro 3rreMeHTa, qepe3 KOTophIH 
npoTeKaeT TOK CHJIOH 4 A, ecm1 ero .IJ:JIHHa paBHa 16 M, a ceqeHHe 0,24 MM2 H Hanp51)1(eHHe B cern: 
120 B? 

KouTpOJihHaH pa6oTa «CBeTOBhie HBJieHHH» 
,[(JI5I qero CTeKJIO .IJ:JI5I H3rOTOBJieHH51 3epKarr IIIrrmpyeTC5I H nonHpyeTC5I c oco6oH: TIIIaTeJibHOCTbIO? 
Yrorr Me)K.IJ:Y na,n:aIOIIIHM H OTpa)l(eHHhIM rryqaMH COCTaBJI5IeT. I1o.n: KaKHM yrrroM K 3epKarry na.n:aeT 
CBeT? 
0nTHqecKa5I cHrra TOHKOH co6rrpaIOIIIeli rrnH3hI 0,6 ,n:nTp. Onpe,n:eJIHTe ¢oKycHoe paccT051HHe 
JIHH3bl. 
TiocTpoiITe H3o6pa)l(eHHe npe,n:Mern ABB nnocKOM 3epKarre MN (pHc.). KaKoe 3TO 6y,n:eT 
H3o6pa)l(eHHe? IloqeMy? 
CBeToBoli nyq na,n:aeT Ha cTeKJI51HHyIO Tpeyro.TihHyIO npH3MY (prrc.) HaqepTHTe npHMepHhIH xo.n: 
3Toro nyqa B npH3Me H no Bhixo.n:e H3 Hee. 
TiocTpoH:Te H3o6pmI<eHHe npe,n:Mern AB, ,n:aBaeMoe JIHH30H c ¢oKyCHhIM paccT05IHHeM F. 
OxapaKTeprr3yliTe H3o6pa)l(eHrre. 
Onpe.n:errrrTe onTrrqecKyIO crrrry pacceHBaIOIIIeli JIHH3hI, ecrrrr H3BeCTHO, qrn npe,n:MeT pacnoJIO)l(eH 
nepe.n: Hell Ha paCCT05IHHH 50 CM, a MHHMOe H306pa)l(eHHe HaXO.IJ:HTC5I Ha paCCT05IHHH 20 CM OT Hee. 

KouTpOJihHaH pa6oTa «KnHeMaTHKa MaTep11aJihHOH TO~IKH» 
1Iccne.n:yeTC5I nepeMeIIIeHrre CJIOHa H Myxrr. Mo.n:errb MaTepHaTihHOH TQqKH MO)l(eT HCnOJib30BaThC5I 
.IJ:JI5I onHCaHH5I .IJ:BlDI<eHH5I: 1) TOJibKO CJIOHa, 2) TOJibKO MyxH, 3) H CJIOHa, H Myxrr B pa3HbIX 
HCCJie,n:oBaHH51X, 4) HH CITO Ha, HH MyxH, nOCKOJlhKY 3TO )l(HBbie cyIIIeCTBa 

BeprnrreT MH-8 .n:ocTHraeT cKopocTrr 250 KMlq. KaKoe BpeM5I oH 3aTpaTrrT Ha neperreT Me)l(,n:y 
.IJ:BYM5I HacerreHHhIMH nyHKTaMH, pacnoJIO)l(eHHbIMH Ha paCCT05IHHH 100 KM? 1) 0,25 c 2) 0,4 c 3) 
2,5 c 4) 1440 c 

Ha pHCYHKax npe,n:CTaBJieHhl rpa¢HKH 3aBHCHMOCTH KOOp.IJ:HHaThl OT BpeMeHH .IJ:JI5I qeTbipex TeJI, 
.UBH)l(YllUIXC51 B.UOJih ocH OX. KaKoe M3 Ten .UBH)l(eTC51 c HaH60Jihllleii no Mo.n:ynro CKopocTbIO? 

BerrocHne,n:rrcT cbe3)1(aeT c ropKH, .IJ:BHraJich np51MOJIHHeiIHo H paBHoycKopeHo. 3a BpeMJI cnycKa 
CKOpOCTb BeJIOCHne,n:rrcrn yBerrrrqHJiaCh Ha 10 Mic. y CKopeHHe BeJIOCHne,n:HCTa 0,5 Mlc2. CKOJibKO 
BpeMeHH .IJ:JIHTC5I cnycK? 1) 0,05 c 2) 2 c 3) 5 c 4) 20 c 

J1hDKHHK Cbexarr c ropKM 3a 6 c, .IJ:BHra51Ch c nocT05IHHhIM ycKopeHMeM 0,5 Ml c2. Onpe,n:eJIHTe 
,ll;JIHHY ropKH, eCJIH H3BeCTHO, qTo B Haqarre cnycKa CKOpOCTh JlbDI<HMKa 6orna paBHa 18 KMlq, 1) 3 9 
M2) 108M3) 117M4)300M 

MoTOpHa51 JIO,n:Ka .IJ:BH)l(eTC5I no TeqeHHIO peKH co CKOpOCTbIO 5 Mic OTHOCHTeJibHO 6epera, a B 
CT051qeii BO,n:e - co CKOpOCTbIO 3 Mic. qeMy paBHa CKOpOCTb TeqeHH5I peKM? 1) 1 MIC 2) 1,5 Mic 3) 
2 MIC 4) 3,5 MIC 
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y CTaHOBHTe COOTBeTCTBHe Me:II<JJ:Y ¢tt3H'l!eCKHMH BeJrnqHHaMH H ¢opMyJiaMH, ITO KOTOpbIM 3TH 

BeITif'lllHhI orrpe,UeJI5IIOTC5I. K Ka:>KL(OH II03HUHH rrepBoro CTOJI6u;a rro,n:6epHTe COOTBeTCTBYIOW:YIO 

I103HI(HIO BTOporo H 3arrm1rnTe B rn6Jrnu:y BbI6paHHbie I(Hcppbl non COOTBeTCTBYIOW:HMH 6yKBaMH. 

<l>I13I1l!ECKI1E BEnHlIHHhI: A) YcKopeHirn; B) CKopocTb rrpH paBHOMepHOM rrp5IMOnHHeiiHoM 
JJ:BH)l(eHHH; B) ITpoeKL(H5I rrepeMeru:eHirn rrpH paBHoycKopeHHOM rrp5IMonHHeiiHOM ,n:BH)l(eHHH. 
Ha rryrn: 60 M CKOpOCTb Tena yMeHbIImnach B 3 pa3a 3a 20 c. Orrpe;::i:enHTe CKOpOCTb Tena B KOHL(e 
rryrn:, cquTa5I ycKopeHI:Ie IIOCT05IHHbIM. 
113 HaceneHHhIX rryHKTOB A H B, pacrronQ)KeHHhIX BJJ:Onh rnocce Ha paccT05IHIH:I 3 KM .n:pyr OT 
;::i:pyra, B OJJ:HOM Harrpasnemm OJJ:HOBpeMeHHO Hal!aJIH )J;BH)l(eHI:Ie BeJIOCHrre;::i:HCT H nernexo;::i:. 
Benocurre,n:HCT JJ:BH)l(eTC5I H3 rryHKTa A co CKOpOCThIO 15 KMlq, a rrernexo.n: co cKopocTbIO 5 KMl 11. 

Orrpe.n:enHTe, Ha KaKOM paccT05IHHH OT rryHKTa A Benocurre,n:HCT .n:oroHHT nernexo,n:a. 

KouTpOJibHaH pa6oTa <<,ll;unaMHKa MaTepnaJihHOii TOqKn» 
lleMy paBHO ycKopeHHe, c KOTOpbIM ,n:BmKeTC5I Teno Maccoll: 30 T, ecnH Ha Hero .n:eifornyeT CHna 12 
KH? 

Benocnne;::i:ncT ,n:BH)l(eTc5I no ;::i:yre oKpy)l(HOCTH pa;::i:nycoM 64 M, o6na,n:a5I ycKopeHHeM 1 Mlc2.C 
KaKOH CKOpOCTblO npOHCXOJJ:HT :no ,n:BmKeHHe? 

ABTOM06Hnh Maccoll: 1 T JJ:BmKeTC5I co CKOpOCTblO 72KMl q, Onpe;::i:enHTe, tiepe3 KaKoe BpeM5I OH 
ocrnHOBHThC5I, ecnH BhIKnIOqHTh JJ:BHraTenh. CHna conpoTHBneHH5I JJ:BH)l(eHHIO cocrnBn5IeT 200 H. 

,[(Ba rnapa MaccaMH 2 Kr l:I 8 Kr JJ:BI:I)l(YTC5I HaBCTpetiy ;::i:pyr .n:pyry co CKOpOCT5IMH 10 Mic H 2 Mi c 
COOTBeTCTBeHHO. c KaKOH CKOpOCTblO OHM 6y;::i:yT npo.n:on)l(aTb JJ:BI:I)l(eHI:Ie npH a6conIOTHO 
HeyrrpyroM y;::i:ape? 

Orrpe.n:ennTe cKopocTb KOCMI:IqecKoro Kopa6n5I, ,n:Bmr<ymeroc5I no ;::i:yre op6I:IThI, y.n:arreHHoii Ha 
220KM OT IIOBepxHOCTH 3eMnH (Pa;::i:Hyc 3eMnH 6400KM, Macca 3eMnH 6· 1024 Kr) 

Teno 6porneHo BepTHKaJihHO BBepx co CKopocTbIO 10 Mic. Ha KaKoii: BhICOTe ero rroTeHL(HaJibHa5I 
3Heprn5I paBHa KHHeTI:Il!eCKOH:? 

KonTpOJihHaH pa6oTa «3aKOHhl coxpaueuuH :meprHH H HMDYJibca» 

CnnaBIL(I:IK rrepe;::i:BnraeT 6arpoM nnoT Ha 7 M, rrpnnara5I cnny 230 H. KaKyIO pa6oTy coBeprnaeT 
cnnaBIL(HK, ecnrr yron Me:II<JJ:Y HarrpaBneHHeM cI:Inhr H HanpaBneHHeM rrepeMemeHI:IeM 450? 

Ha KaKOM BbICOTe IIOTeHL(HaJibHa5I 3Heprn5I rpy3a Maccoii 2 T paBHa 10 K,[()l(? 

ITo;::i:neMHhIH KpaH c JJ:BI:IraTeneM MOW:HOCThIO 10 KBT 3a 94 c rro;::i:HI:IMaeT 5 T rrecKa Ha BhrcoTy 15 
M. Kar<oB KIT,[( no;::i:neMHoro KpaHa? 

,[(Ba rnapHKa MaccaMI:I 200r H 1 OOr ,n:BmKyTc5I Ha BCTpeqy .n:pyr .n:pyry co CKopocrnMH 4 Mic H 
3 Mic COOTBeTCTBeHHO. KaKOBa CKOpOCTb rnapHKOB rrocne B3aI:IMOJJ:eMCTBH5I, ecnI:I y;::i:ap HeyrrpyrI:Iii? 

Teno Maccoll: 3 Kr CB06o,n:Ho na.n:aeT c BbICOTbI 5 M. HaH:;::i:HTe IIOTeHL(HaJihHYIO l:I KHHeTI:IqeCKYIO 
:rneprHIO Teno Ha paccT05IHHH 2M OT IIOBepXHOCTH 3eMnH. 

KonTpOJihHaH pa6oTa «MexauuqecKue KOJie6anHH H 3BYK» 
fpy3, IIOBeIIIeHHbIH Ha rrpy)KHHe, 3a 1 MHH COBeprnHn 300 Kone6aHHH. qeMy paBHbI qacTOTa H 
nepnon Kone6aHHH rpy3a? 
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B oKeaHe ,IJ:mrna BOJIHhI ,IJ:ocrn:raeT 300 M, a nepHO.il: Kone6aHHli 15 c. Onpe,IJ:eJIHTe cKopocTh 

pacrrpocTpaHemrn TaKoii BOJIHbI. 

Onpe,IJ:eJIHTe nepHO.LJ: Kone6aHHli rpy3a Ha npy)lrnHe, ecnH Macca rpy3a 100 r, a )KeCTKOCTh 
npy)l(HHhI 10 HIM. 

qenoBeK, CT051ll!Hli Ha 6epery MOp51, onpe,IJ:emrn, qTo paccT051HHe Me)l(.LJ:Y cne,n:yIOll!HMH .n:pyr 3a 
.n:pyroM rpe6H51MH paBHO 12 M. KpoMe Toro, OH no,n:C'IllTaJI, 'ITO 3a 75 c MHMO Hero nponrno 16 
BOJIHOBhIX rpe6Heit Onpe,n:eJIHTe CKOpOCTh pacnpocTpaHeHH51 BOJIHhI. 

KaKoli KHpnH'I - nopHCThili HJIH 061>IKHOBeHHhIH - o6ecne'IHBaeT ny'IllIYIO 3BYKOH30JI511(HIO? 
IloqeMy? 

KouTpoJibHaH pa6oTa «3JieKTpoMarHHTuoe rroJie» 
IlOJih3Y51Ch pHCYHKOM, onHllIHTe CJIOBaMH, Ky.n;a .n:eliCTByeT MarHHTHa51 c1rna Ha npOBO.lJ:HllK c 
TOKOM. 

KaKa51 ,n;JIHHa npoBO.D:HHKa, ecnH B MarnHTHoe none c HH.lJ:YKI(Heli 0,25 Tn Ha Hero .n:elicTByeT 
MarnHTHM cHna 2H, a cHna TOKa B npoBO.D:HHKe SA 

Hcnoni:,3y51 rpaqrnK, onpe.n:enHTh aMnJIHTy.n;y TOKa, ero nepHo.n: H qacrnTy. 

Pa,n:HOCTaHI(H51 pa6orneT Ha qacToTe 106 Mfn. HaliTH ,n:JIHHY mnyqaeMoli BOJIHhI 

Pa,n;HocHrnan .n:ocTHr npHeMHoH: aHTeHHhI 3a 6x 10 - 6 c. Ha KaKOM paccT051HHH OT nepe,n:aT'IHKa 
6bma npHeMHa51 aHTeHHa? 

B 51,n:pe aTOMa cepe6pa 107 qacTHI(. BoKpyr 51,n:pa o6pall!aeTC51 4 7 3JieKTpOHOB. CKOJihKO B 51,n:pe 
3TOro aTOMa HeliTpOHOB If npoTOHOB? 

KaKyIO MllHHMaJihHyIO pa6oTy Ha,n:o COBepllIHTh, 'IT06bI «paCTall!IfTh» 51.lJ:PO KaJihI(If51 20Ca40 Ha 
OT)J;eJihHhie npoTOHhI If HeHTpOHhI? 

KaKHe npeHMyll!eCTBa HMeeT ny31>1p1>KOBa51 KaMepa no cpaBHeHHIO c KaMepoH: BHJihCOHa? 

5I.n;pa COCT051T TOJihKO If3 npOTOHOB If HeHTpOHOB. B 51,n:pe HeT HHKaKHX .n:pyrnx qacTHI(. 0,n:HaKO 
npH pa,n:HoaKTHBHOM P-pacna.n:e If3 51,n:pa aToMa BhIJieTaeT 3JieKTpoH. 0TKy,n:a OH 6epeTc51? 

HanmnHTe He.n:ocTaIOll!He o6o3Ha'IeHH51 B cne,n:yIOll!HX 51,n:epHhIX peaKI(H51x: a) ? + lH 1 -t 11Na22 
+ 2He4; 6) 13Al27 + "/ -7 12Mg26 +? 

IlpoMe~yToquaH aTTeCTaIJ;HH- HTOroBaH KOHTpOJibHaH pa6oTa 

ABTOM06HJih TporaeTC51 c MecTa H ,n:BH)l(eTC51 c B03pacTaIOll!eli cKopocThIO np51MOJIHHeH:Ho. KaKoe 
HanpaBJieHHe HMeeT BeKTOp ycKopeHH51? 
A . ycKopeHrre paBHO 0 
E. npoTHB HanpaBJieHH51 .n;BH)l(eHH51 aBTOMo6HJI51 
B . ycKopeHHe He HMeeT HarrpasneHH51 
f . ITO HarrpaBJieHHIO ):(BmKeHH51 aBTOM06HJI51 
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Teno ,n:BFDKeTc5I paBHoMepHo ITO oKpy)l(HOCTH. KaK H3MeHHTC5I ero ueHTpocrpeMHTenhHOe 

ycKopemie rrpII yBeJrnqeHIIII CKOpOCTII paBHOMepHOfO ,[(BII)J(emrn B 2 pa3a JI yMeHhIIIeHHM pa,D,Hyca 

OKpy)l(HOCTH B 4 pa3a? 

A. yBemrLIHTC5I B 2 pa3a 

E. yBenHLIHTC5I B 16 pa3 

B. He H3MeHHTC5I 

f. yMeHbu;IHTC5I B 8 pa3 

E,n:HHHU:eil: H3MepeHH5I KaKoil: cpH3HcrecKoil: BenHLIHHhI 5IBn5IeTC5I HhIOToH? 

A. CHnhI 

E. Maccbr 

B. pa6oTbI 

f. 3Hepnrn 

Teno ,n:BH)l(eTc5I ITp5IMomrneil:Ho c ITOCT05IHHoil: cKopocThIO. KaKoe yrnep)l(,n:eHHe o 

paBHO,n:eil:crny10ru:eil: Bcex ITpHnO)KeHHhIX K HeMy CHn ITpaBHnbHO? 

A. He paBHa 0, ITOCT05IHHa ITO Mo,n:ynIO H HaITpaBneHHIO 

E. He paBHa 0, ITOCT05IHHa ITO MO,n:ynIO, HO He ITO HaITpaBneHHIO 

B. He paBHa 0, ITOCT05IHHa ITO HaITpaBneHHIO, HO He ITO MO,n:ynIO 

f. paBHa 0 

ITo,n: ,n:eil:crnHeM cHnbI 100 H Teno ,n:BmKeTC5I c ycKopeHHeM 25 Mlc2
• KaKoBa Macca Tena? 

A. 2 Kr 

E. 4 Kr 

B. 0,5 Kr 

f. 40 Kr 

Teno Maccoll: m ,n:BmKeTC5I co cKopocTbIO V. KaKOB HMITynbc Tena? 

A. mV212 
E.mV 
B. mVl2 
f.2mV 

KaK Ha3bIBaeTC5I ,n:BmI<eHHe, ITPH KOTOpOM TpaeKTOpH5I .D:BH)KeHH51 Tena ITOBTOp5IeTC5I crepe3 

O.D:HHaKOBbie ITPOMe)l(yTKH BpeMeHH? 

A. ITOCTyrraTenhHO 

E. paBHOMepHoe 

B. cBo6o,n:Hoe ITa,n:eHHe 

f. MeXaHHLieCKHe KOne6aHH5I 

KaKOBa ITpHMepHO CKOpOCTb pacITpOCTpaHeHH5I 3BYKOBbIX BOnH B B03,n:yxe? 

A. 30 MIC 

E. 300 Mic 
B. 3000 Mic 
f . 300 000 000 MIC 

IJo ITOBepXHOCTH BO.D:bl paCITpOCTpaH5IeTC5I BOnHa. PaCCT05IHHe Me)K,n:y 6nH)l(aHIIIHMH 

«rop60M» H «BITa,n:HHOH» 2 M, Me)K,n:y .D:BYM5I 6nH)KaHIIIHMH «rop6aMH» 4 M, Me)l(,n:y .D:BYM5I 

6nH)KaHIIIHMH «BITa,n:HHaMH» 4 M. KaKoBa ,n:nHHa BOnHbI? 

A. 2M 
E . 4M 

B. 6 M 
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f. 8M 
)::(. 10 M 

KaK Ha3hIBaeTC51 51BJieHIIe B03HIIKHOBeHirn 3JieKTpifqecKoro TOKa B 3aMKHYTOM KOHType rrpII 

If3MeHeHIIIf MarHIITHOro IIOTOKa qepe3 KOHTyp? 

A. 5IBJie1rn:e HaMarHifqifBaHII51 

B. CIIJia AMrrepa 

B. cIIna J1opem~a 

f. 3JieKTpOMarHIITHa51 IIHJJ:YKU:If51 

qeMy paBHa MarHIITHa51 IIHJJ:YKU:II51 O,n:Hopo.n:Horo MarHIITHOro IIOJI51, ec;rn Ha rrpOBO.ll:HHK, 

paCIIOJIO)l(eHHhIH rreprreH,n:IIKYJI51pHO BeKTOpy HHJJ:YKU:IIH, c TOKOM 10 A If ):(JIHHOH 40 CM .ne:HcrnyeT 

CIIJia 8 H? 

A. 0,2 Tn 

B. 2 Tn 

B. 20 Tn 

r. 200 Tn 

KTO rrpe):(JIO)l(lfJI IIJiaHeTapHyio MO):(eJih CTpoeHII51 aTOMa? 

A. ToMCOH 

B. Pe3ep¢op.n 

B. BeKKepenh 

r. AMrrep 

ABTOM06HJih ):(BIIraJIC51 co CKOpOCThIO 10 Mic, 3aTeM BhIKmOqlfJI ):(BIIraTeJih H Haqan TOpMO)l(eHIIe c 

ycKopeHHeM 2 Mlc2
• KaKoli rryTh rrpo.H:.neH aBTOMo6IIJieM 3a 7 c c MOMeHTa Haqana TOpMo)l(eHII51? 

qeJIOBeK Macco.H: 70 Kr IIphirHYJI c 6epera B HeIIO):(Bif)l(HYIO JIOJJ:KY Ha BO):(e co CKOpOCThIO 6 Mic. c 
KaKOH CKOpOCThIO CTaHeT ):(BIIraThC51 no BO):(e JIO):(Ka BMeCTe c qeJIOBeKOM B rrepBhIH MOMeT IIOCJie 

rrp1I)l(Ka qenoBeKa, ecnII Macca JIOJJ:KH 35 Kr? 

B11qlfcJIHTe JJ:JIIIHY 3JieKTpoMarHHTHoli BOJIHhI c qacToToli 102 

COf JIACOBAHO: 
IlpOTOKOJl 3ace,n:aHIUI 

Me)l(cpaKyJT1TeTCKOH Kacpe.n:p11 

06meo6pa30BaTeJT1tt11x ,n:Hc1.vmmrn 
OT 29 asrycTa 2024 r. 
M~ 1/24-25 

,,. :1 

3aB. Kacpe.n.poif J/f £: !i19./ IT.A. :rn;ep6aKosa/ 
I I 

COf JIACOBAHO: 
3aB. MeTOJJ:HlJeCKHM Ka6HHeTOM 

~M.ll. ranyrnKo/ 

COBAHO: 
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