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1. IIACIIOPT PAEO1IEH IIPOrPAMMbl 
yqEEHOH L(IIC~HIIJIIIHbI «<I>H3IIKA» 

1.1.O6JtaCTb npHMeneHHH pa6olfeH nporpaMMhl 

Pa6oqa51 nporpaMMa JJ:HCUHITJIHHbI 51BJI51eTC51 qacTblO 3KcnepHMeHTMbHOH o6pa30BaTeJibHOH 

rrporpaMMbl rrpocpeCCHOHaJibHOro o6pa30BaHH51 «I1CITOJTHHTeJTbCKOe HCKYCCTB0» ( C muerpauHeH 

rro ypoBI-rnM ocHoBHoro o6w.ero 11 cpe.n:1-1ero o6w.ero 06pa10Bamrn). Cneu11aJibHOCTb: 53.02.03 

I1HcTpyMeHTaJibHOe 11CI10JTHHTeJTbCTB0 (rro B11.UaM HHCTpyMeI-IT0B: cpopTenHaHo, opKeCTp0Bble 

CTPYHHbre 11HcTpyMeHTbI, opI<eCTposr:,re .n:yxosr:,re 11 y.n:apm,re ). 

1.2. MeCTO yqe6norn npe.uMeTa B CTpyKType 0CH0BH0H npo4>eCCHOHaJlhHOH 

o6pa30BaTeJlhHOH nporpaMMhl 

YY:e61-1r:,111 npe,n:MeT «<l>H3HKa» (COO.0 1.08) peaJIH3yeTC51 B pa.1.n:ene yqe61-1oro rrna1-1a 

«fipe,n:MeTHb!e o6JiaCTH, npe.n:ycM0TpeHHbie <1>roc CITO», npe.n:MeTHa51 o6JTaCTb «5a30Bble 

JJ:HCU11ITJTHHb[)) o6w.eo6pa30BaTeJTbHOro yy:efo1oro UHKJia. 

1.3. QeJIH H Ja,UalfH yqe61-1oro npe_uMeTa - Tpe6oBaHHH 1,:: pe1yJ11>TaTaM 0CB0eHHH 
yqe61-10ro npeuMeTa 
l.(eJib npe.uMeTa: 
1) pa3BHTHe HHTepecoB 11 cnoco6HOCTeH )"-laW.HXC51 Ha 0CH0Be nepe.n:aY:11 HM 3Ham111 11 0ITb!Ta 

IT03HaBaTeJTbHOH H TBOp'-leCKOH .n:enTeJTbH0CTH; 

2) IT0HHMaHHe y'faW.HMHC5l CMblCJTa 0CH0BHbIX Hay<-IHblX ITOH51THH 11 . 3aK0H0B (pH3HKH, 

B3aHM0CB5l3H Me)l<JJ.Y HHMH; 

3) cpopMHpOBaHtte y yY:aW.HXC5l npe.n:CTaBJTeHHH 0 (pH3Hl{eCKOl1 KaprnHe MHpa. 

3aualfH npeuMeTa: 

l) 3HaK0MCTB0 y'faW.HXC51 C MeT0JJ:0M HayqHoro 1103HaHH5l H MeT0JJ,aMH HCCJTeJJ,0BaHl151 061,eKTOB 

H 5IBJleHHH npHp0JJ,bl; 

2) np1106peTeHHe 3Hamri1 0 MexaHWieCKHX, TeCTJlOBbIX, :meKTp0MarHHTHbIX H ICBaHTOBbIX 

51BJieHH5IX, (pH3HY:eCKl1X BeJIH'-IHI:-IaX, xapa1nep1nyiow.11x )TH 51BJieHH5l; 

3) cpopMHpOBam1e yMeHHH Ha6JIIO.LWTb npHp0.LlHbie 51BJieHH51 11 Bb!IT0JIH51Tb 0ITbITbI, 

na6opaTOpHbie pa60TbI 11 )KCnepmvreHTaJibHbie HCCJieJJ,0BaHH5l C HCIT0Jib30BaHHeM 

H3MepttTeJibHbIX nptt6opoB, WHp0K0 npmvieH51eMbIX B npaKTH'-1:eCKOH )KH3HH; 

4) 0BJiaJJ,eHHe TaKHMl1 o6ll(eHay'-IHblM11 ITOH51Tl151MH, KaK npHp0JJ.H0e 51BJleHHe, )MITHpHY:eCKYl 

ycTaHOBJieHHb[H cpaKT, npo611eMa, rHIT0Te3a, TeopeTHl{eCKHH Bb!B0JJ,, pe3yJibTaT 

)KCnep11MeHTaJibHOH npoBepK11; 

5) IT0Hl1MaHHe OTJIHLIHH Hayl{Hb!X JJ,aHHbIX OT HenposepeHI-IOH 11H(pOpMaUHH, ueHH0CTl1 Hayrm 

JJ,Jl51 YJJ.0BJieTBopeHH51 6blTOBblX, np0H3B0JJ,CTBeHHbIX H KYJlbTYPHblX noTpe6HOCTeH qeJI0BeKa. 

KoMneTem.(HH: 

Pe3yJ1&TaTOM 0CB0eHHH 1<ypca HBJI51eTC51 OBJia.n:ecrne 06w.11M11 K0MneTeHU1151MH (OK): 

OK 07. Co.n:encrnoBaTb coxpatte~uuo 0Kpy)l<a1ow.e11 cpe.n:r:,1, pecypcoc6epe)Ke1-111FO, np11Met-tHTb 

3HaHl15l 06 H3MeHeHHH KJil1MaTa, npm·IUHITbl 6epe)KJIHBOro np0H3B0JJ,CTBa, )qJq)eKTHBHO 

.n:eH:CTB0BaTb B qpe3Bb['-IaHHb[X C11TyaUl151X. 

LfacoB no yqe61-IOMY nJiauy: 108 
(MaKCHMaJibHa51 yqefoia51 Harpy3K3 06rra10u.(eroc51 - 108 '-13C0B, BKJll0'-1351: 

o6513aTeJibH351 ayJJ.HT0pHa51 r1e6Ha51 Harpy3r<a 06yc1a1ow.eroc51 - 72 qaca). 

Bpe1,u1 HJylfeHHH: 7 rrnacc. 
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2. CTPYKTYPA II COJ:J:EP)KAHHE YllEEHOH J:J:MC:QHIIJUIHhl 

2.1. 0frheM Y1·1e6HOU ,11.HCIJ.UUJIUHbl U BU,11.bl r1e6HOU pa60Thl 

BH/l. yc1e6nou pa6on.1 O6oeM •taCO(J 

MaKCHMaJ11.nan yc1e6nan 11arpyJKa (scero) 108 

06maTeJ11.nan ayJJ.HTopnan r1e6J.rnn narpyJKa (scero) 72 
B TOM Y.l1CJie: 

na6opaTopH&1e pa6oTbr 7 

npaKTl{<[eCKHe 3amITl15l 8 

KOHTpOJlbHble pa60Tbl 7 

CaMOCTOHTeJ11.nan pa6oTa 06y<1a10ll(erocn (scero) 36 
llpokte:J1cymo'l1Lafl ammecmm 1ufl e cpopMe Ko11mpo!tbHOll pa6ombt 
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2.2. TEMATH1:IECKHH llJIAH YlJEEHOH L(HCU,HIIJIHHhl «<l>II3HKA» 

HaHMeHOB8HHe TeM 
Coaep,1rnHHe y4e6Horo MaTepHaJia, Jia6opaTopHble pa60Tbl H npaKTH4eCKHe 33HSITHSI, O6beM 43C0B YposeHb 

caM0CT0SITeJibHaSI pa6oTa o6y43IOLUHXCSI 8V)lHTODHaS1/caMOCTOS1TeJibH8SI 0CBOeHHSI* 
I 2 3 4 

~ -
.. . . ·• .. - ;.;; 

. 
'5 .. . ~; ' 

7 KJI3CC -
. . 

~ . . ,,.,. .. 
<PU3UKa H <l>U3uqecKue MeTO.LJ.hI i,3yqeH_USI npupO]J.bl. L'Tpoeuue BeIIJeCTBa. ... - . 

TJiasa 1. IT BH'1CeHHe.H B3aHMOL(eii:CT.Blle MOJleKV JI. • . ~ 8/0 ~ - .. - ~.;,~ . ' 
<l>H3HKa - uayKa Cooep:J1cam1e y"efo,ozo Mamepu(lJJa 4 

0 OOHOO}),e cDtt3HKa 11 cp113HYeCKl1e MeT0Jlhl 113yYeHl151 np11p0Jlhl. cD11311YeCKJ1e BeJll1Yl1Hbl. HayYHble MeT0Jlhl no3H3Hl151 l 1 
flepBOH848JlbHble CTpOeH11e BeLUeCTBa. Mo11eKyJ1hl. )].11cpcpy31151 B ra1ax, )KJ1JlK0CT51.X, rnepJlblX TeJJax. l 1 

cseaeHHSI O CTpOeHHH bpOyHOBCKOe ,ll811)KeHHe. B3311MH0e np11T51)KeHJ1e 11 0TTaJIKl183Hl1e M0JleKyJJ. l 1 
sewecTsa. ArperaTHble C0CT051Hl151 seweCTBa l 1 

Cooep:J1cw1ue Y'1e6f1020 Mamepu(lJta 4 
MexaHl1YeCKOe 1lBH)KeH11e. PacYeT nyTH, CK0p0CTH Jl811)KeHl1il . .D:B11)KeH11e 11 B3311M0)leHCTBl1e B0Kpyr Hae. l 1 

833HMO)leHCTBHe TeJI B3311MO)leHCTBl1e TeJI. v1Hepl(1151. Macca TeJJa. PacYeT MaCCbl 11 06beMa. l 1 
C1111a. BHJlhl CHJI . .D:11HaMOMeTp. Bee 11 HeBeC0MOCTb I 1 
KoHTpOJJbHa51 pa6oTa I 1 

rJiaBa 2. )];aBJICHHe TBep,[1,hIX 'teJI, ,KH)J;KOCTeu:, ra30B 
.: 

3/0 
:, - - ) 

~1 ~ ;. 1 • E ~ . - .c·•· ·-
)],asnem1e TBepJlbIX 

Cooep:J1CaHt1e y'le6Hozo .Mamepu(lJ,a I I 
.ll,asJ1eH11e rnepJlblX TeJJ. BbIYHCJJeHHe Jl3BJleHl151 I I TeJJ, '.>KHLl,KOCTeH, 
.ll,asJJeHHe ra30B. 3aK0H TTaCKaJlil. Coo6LU3IOLU11eC51 COCYJlhl. I 1 ra3os 
Bee B031lVXa. ATMoccbeoHoe .nas11eH11e 

- ··M..: -·.-: .. .. - :,: .. 7 , 

rJiaBa 3. TeIIJIOBhie .SIBJICHH.SI ~ . - 10/0 . -~-~--
Cooeo:JICCIHUe V<te6HOZO .MameOU{lJ/(1 6 
TenJJ0Bhie 51BJ1eH1151. TeMnepaTypa. I 1 
BHyTpeHH5151 3Hepnrn. Cnoco6bl 113MeHeHH51 BHyTpeHHeH )Hepnrn. I 

TenJJOBbie 51 BJJeH HSI 
KOJJHYeCTBO TenJJ0Tbl. TenJJ0eMK0CTb. TTpaKTHYeCKOe 33H51THe N2 I. I 
3HeDrM51 T0nJJHBa. 3aKOH coxoaHeHH51 )He0rHH. I 
Jla6ooaTODH351 oa6oTa N2 I. v13MepeH11e Ten11oeMK0CTl1 I 7 

TTpaKTw1ecKoe 33H51THe N22. PeweH11e 1anaY. I 2 
Cooeo:JICCIHUe y<1e6HOZO MameOU{lJ/(1 4 
v11MeHeH11e arperaTHblX COCT051Hl1H BeLUeCTBa. TTJJaBJJeHHe 11 ornepaesam,e Kp11CTaJIJIJ1YeCKl1X TeJJ. I 1 

ArperaTHbie McnapeH11e 11 K0H,lleHcau11il. K11neH11e. Y .neJJbHail Ten110-ra napoo6pa1osaH1151. I 
COCTOSIHHSI sew_ecTBa BnmKHOCTh 803,nyxa. TTp116opbl. Jla6opaTOpHail pa6oTa N22. v13MepeH11e 0TH0Cl1TeJlbH0H BJl3)KH0CTl1 I 

B03Jlyxa. I 
TenJlOBhie MawHHhI. Pa6o-ra ra1a now oacw11peHH11. KTT.ll, Tenn0BhIX Maw11H. 
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- i• ' 
~ .. ,c.·, .. 

.. •1,., . . 
•;> «'ji 12/0 

: 

rJiaBa 4. S·,. 3JiekTpnqecKHe u MarHHTHbie HBJieHH}i. • ·- ~ :: . • ,, ,.;, '~ ' 
;:~ ,' ,.. t: u j 

~ 

-. 7 --.;..c,;. -;,..~·-~•~•-•a-•,.C: ~·• Z.C ~ r . . ~ y ·, .. ·- - ' - - ~ 

3ne,npocTaTttKa. Cooeo:;,cw,ue V'le6Ho20 Mameouwia l 
ATOM OcHOBbl :lJleKTO0CTantKH. CmoettHe aT0Ma. O6b.RCHeHHe )JleKTPHYeCKHX .RBJleHHH, I I 

Cooeo:;1cariue y'le6Ho20 Mameoucu,a 6 
3neKTpHYeCKHH TOK. v1CT04HHKH TOKa. ,ll,eikTBHe )neKTpHYeCKOro TOKa. 3neKTpHYeCKa.R uenb. I I 

3J1eie-rp11YeCKl1H TOK. XapaKTepHCTHKH )neKTpHYeCKOro TOKa. C11na TOKa. I 
Hanpsi'.IKett11e. Hanpll)Kett11e. 3aBHCHMOCTb CHJlbl TOKa OT ttanpll)KeHH.R. 3neKTpMYeCKOe conpOTHBneHMe. 3aKOH OMa. I 

3JJeKTpH'leCKOe 
noaKrnYecKoe 3aHllTtte N23. Pewett11e 3a.naY. PeocTaTbL I 2 conpoT11sJ1ett11e 
Jla6opaTOPHall pa6oTa N2 3. Peryn11oosatt11e CHnbl TOKa oeOCTaTOM. I 2 
KoHTPOJ!bHall oa6oTa I 2,3 

3JJeKTp114eCK11H TOK. Cooeo:;,ccmue v,1e6Ho20 Mameouwia 2 
Pa6oTa 11 MOWHOCTb. Pa6oTa 11 MOW.HOCTb )neKTpHYeCKoro TOKa. 3aKOH ,ll,)Koynll-Jlettua. HarpeBaTenbHble np116opb!. I J 

3aKOH )],'.>KoyJJsi- TTpaKTHYeCKoe 3attllnte N24. 

Jlettua KoHTpOnbHall oa6oTa I 2,3 
3JteKTPOMarHeTH3M . -~k' .. ." ~ 

. ,. - - - 3 - ♦f . -
-

. 
Cooeo:;,caHue y,1e6Ho20 Mameoucma 3 

MarHHTHoe noJJe 11 Martt11Tttoe none. 3neKTpoMarHttTbL MarttMTHoe none 3eMn11. I I 
ero CBOHCTBa 1lei1CTBl1e MafHMTH0f0 nonll Ha no0B0.UHMK c T0K0M. 3neKTPOMafHl1THbte VCTPOHCTBa. I 

KOHTPOnbHall pa6oTa I 2,3 
CaMOCTOHenbHall pa6oTa o6yYalOW.11XCll - 2 

CBeTOBbie HBJieHHH 
- \ ;,,, . 

rJiaBa 5 
,f; 7/3 . 

- -. ~ ~. ' ~ 

Cooeo:;1caHue V'le6Ho20 Mameouw,a 8 
v1CTOYHl1Kl1 CBeTa. TTpllMOn11He11ttoe pacnpoCTpatteH11e CBeTa. OTpa)KeH11e. I I 

CsoftcTsa cseTa. 
nnocKoe 3epKano. TTpenoMnett11e csern. I 

11CTO'IHl1Kl1 CBeTa. 
JIMH3bl. TToCTpoeHHll B Jtl1H3ax. TTpaKTHLteCK0e 3attllnte N25. 2 
OnT11YeCKHe npH60Dbl. OnTl1YeCKl1e llBneH11ll. I 

PacnpocTpaHett11e 
Jla6ooaTooHall oa6orn N24. nocmoettttll B n11tt3ax. I 2 

CBeTa. 
noaKrnYecKoe 3aHllTl1e. N26. Pewett11e 3a.naY. I 2 
CaMOCTOllTenbH3ll pa60Ta o6vYalOW.MXCll 3 2 

MexaHuqecKHe. HBJieHHH " 
.. , . ~, :i. 

rJiaBa 6 ~ 9/0· -- - . - . 
Cooeo:J1CaHl1e v<1e6Ho20 Mameouwia 9 
Mexatt11YeCKOe .UBtt)Kett11e. 811.Uhl .UB11)Kett11ll. XapaKTep /lBH)KeHHll. I I 

811/lbl /lBH'.IKeHHSI. 
PaBHOYCKOpeHHOe /lBl1)KeH11e. OTHOCl1TenbHOCTb /l811)KeHHll. I 

3aKOHbl ,IJ.B11'.IKeHHSI 11 
3aKOHbl HblOTOHa. npaKTHYeCKoe 33HllT11e N27 .. I 
Cso6o.nttoe .llBH)KeHMe Ten. 3aKOH BCeM11pHOro Tl!rOTeHHll. I 

B3311MO,IJ.eHCTBHSI TeJI. 
,ll,Btt)Kett11e no 0Kpy)KH0CTl1, MCKYCCTBeHHbte cnyTHl1KH 3eMnl1. I -
PeaKTl1BHOe /l811)KeHMe. 3aKOH coxoatteHHll )HeDfHl1 2 
noaKT11LteCKoe 3aHl1T11eN2 8 .. MMnYnbC Tena I 2 
KottToonbHall oa6orn. I 2,3 

MexaHnqec~ue KOJie6aunH ii soJiu. 3iyk 
- ~ .. ··• - • f"' • ----e; 

- 8/4 rJiaBa 7 .. , 
r• :•.x= ;, "I" ·, . .. - -~ ~' - ,. 

KoJJe6aTeJtbH0e Cooeo:;,ccmue y<1e6Ho20 Mameouwia 4 
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Ll811'.IKCHHC. Kone6aTenbHOe ,llBl1)1{eH11e. XapaKTep11CTl1Kl1 KOJle6aTenbHOro LlB11lKeHl1ll. I I 
rapMOHl14eCK11e K0ne6aH11ll. TTpylKl1HHblH 11 MaTeMaTl14eCKl1H MallTHJ.1K. I 
BblHYlKLleHHbJe Kone6aHJ.1ll. I 
J1a6opaTOpHall pa6orn N2 5. MallTHl1Kl1. I 2 
CooepJ1ca11ue y'-le6t1020 Mamepuw1a 4 

TeMa 9.2. BonHbl. BM.Ubl BOnH. 3syKOBbJe BOnHbl. I I 
BHLlbl 3BVK0Bble llBneHJ.151. I 

11 xapatCTepHCTHKH Jla6opaTOpHall pa6oTa N2 6 I 2 
BOJlH. KOHTOOnbHa!l pa6oTa I 2,3 

CaMOCTO!lTenbHall oa6orn o6v4alOll\J.1XCll 4 2 - .. 
rJJaBa 8 •' 9JJeKTpoMarHHTH(?~ Il~Jle 

. ,: ~ 

8/12 -,,. kl; 
.. - _ ''#i T . .... N -~ • -

Cooeo;;1ca11ue V'-le611020 MameouaJ1a 4 

MarH11THOe noJJe. 
MarHl1THOe none. XapaKTepJ.1CTJ.1KJ.1 MarHJ.1THOro nonll. I I 

3JlCh"TpOMarH HTH blC 
.51sneHJ.1e 11H.UYKU1111 11 CaMOl•IH.llYKU1111. I 
3neKTpOMarHJ.1THbJe BOnHbl. Kone6aTenbHbl i1 KOHTyp. I BOJlHbl. 
TT011HU110bl oa,u110CBll3J.1 J.1 Tenes11,neHJ.1ll. I 
CaMOCTOllTenbHall pa6orn o6v4alOll\11XCll 6 2 
Cooeo;;1ca11ue y'-le611020 MameouaJ1a 2 

Cser 11 ero csoficrsa. 
3neKTpOMarHJ.1THall np11po,ua csern. TTpenoMneH11e cseTa. Jl1,1cnepcJ.1!l cseTa. I I 
Jla6ooaTooHall pa6orn N2 7. C neKTporpacp. CneKTPaJJbHbJH aHan113. I 2 
CaMOCTOl!TenbHall pa6orn o6v4alOll\J.1XCll 2 
Cooeo;;1ca1-1Ue y'-le61-1020 MameouaJ1a 2 

3JleKTpOMarHHTHOe 3neKTPOMarHJ.1THOe none J.1 ero xapaKTepJ.1CTJ.1KJ.1. I I 
noJJe KoHTOOnbHall oa6orn. I 2,3 

CaMOCTOl!TenbHall pa6orn o6y4alOll\11XCll 6 2 
... .. . 

rJJaBa 9 KBaHTOBhie HBJJeHHH ~ 5/15 
. .. ... ... .. 

~ CTDOCl:IHC 8TOM8 H 8TOMHOfO Sl/.1,ba. ATOMH8SI :meprnst. - 5 - .. -

Cooeo;;1cat1ue yl./e6t1020 Mameouw1a 2 
CTpoeH11e aToMa. Mo,nenb Pe3epcpopaa. I I 

CrpoeHHe aroMa. CoCTaB aTOMHOro 51,Upa. 1130TOObl. 1 
CaMOCTOllTeJlbHall pa6oTa o6y4alOll\11XCll 7 2 
Codeo;;1cat1ue y'-le6t1020 Mameouwia 3 
JleneH11e ll,Uep. Pa,nJ.10aKTJ.1BHOCTb. I I 

51.aepHble peaKu1111. 
.51.uepHble peaKUJ.1J.1. 5laepHble Cl-lnbl. .51,uepHblH peaKTop. I 
3Heprnll CBll3J.1. TepMOll,llePHble peaKUJ.1J.1. ATOMHall :rnepr11ll. I 
CaMOCTOllTenbHall pa6oTa o6y4alOll\11XCll 8 2 

0606rn:a10rn:ee n'oBTopeune MaTepna.n:a. 
.. 

1· 2/2 .. . .. " .. .. ,.,, N-

Cooeo;;1cw1ue v<1e61-1020 .11,rnmeouw1a 2 

nosropett11e 
O606w,eH11e 11 noBTOPeH11e npoi1,neHHblX TeM. 2 1,2,3 
CaMOCTOllTenbHall pa6oTa o6y4alOll\11XCll 2 2 
l1Torosas1 KOHTPOJlbH3SI pa6oTa I 2,3 
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IITOro 72/36 
* ,[ln.si xapaKTepHCTHKH ypoBH51 OCBOeHH51 yye6ttoro MaTepHana HCnOnh3YI-OTC51 cneJJ,ylOLl.lHe o603HaYeHH51: 

I. - 03HaKOMHTenbHblM (y3HaBaHHe pattee H3yYeHHblX o6beKTOB, CBOMCTB); 

2. - penpo.uyKTHBHblM (BbJOOnHeHHe ne51TenbHOCTH no 06pa1uy, HHCTPYKUHH HnH non pyKOBO.llCTBOM) 

3. - npoJJ,yKTHBHblM (nnaHHpOBaHHe 11 caMOCT051TenbHOe BbJOOnHeHHe JJ,e51TenbHOCTH, pewett11e npo6neMHblX 3anaY) 
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2.3 CO,[(EP)KAHIIE yqEEHOll ,[(MCIJ;MilJIIIHbl 

<PH3H1IeCI<Oe o6pa30BaHHe B 0CH0BH0H WK0JTe )],0Jl)f<H0 06ecrreL[l1Tb cpopM11poBa1-rne y 

o6rraEOll(HXc5l ripe.ucrnsneHHH o Harrnoii KapTHHe MHpa - smrrnoro pecypca Harrno­

TexHHLfecKoro 

rrporpecca, 03HaK0MJTe1-me o6yLfaI0ll(HXC5l C (pH3HLfeCKHMH H aCTp0H0MHLfeCKHMH 51.BJiemrnMH, 

0CH0BHbIMH rrpHHL(HllaMH pa60Tbl MexaHH3MOB, BblC0K0TeXH0JT0rHLfHbTX ycTpOHCTB 11 np116opoB, 

pa3BHTHe KOMrieTeHL(HH B pewer-mH HH)KeHepH0-TeXHHLfeCKHX H HayLfHO-HCCJTe,U0BaTeJTbCKHX 

3a)],aLf. 

<l>l13IIKA If <l>l13l14ECKl1E METO,[(hl H3Y4EHl1H IlPl1PO,[(bl. 
<PH3HKa - HayKa 0 ripHp0.1l,e. 

<PH3HLieCKHe ~l.BJTeI-mH. 

<PH3H1Iecrrne CBOHCTBa TeJT. 

Ha6nEO)].eHHe H 0llHCaHHe cpH3HLfeCKHX 51BJieHHH. 

<D11311qec1rne senwrnHbI. 

l13MepeHH51 (pH3HLfeCKHX BeJTHLfHl-1: )],JlHHbI, BpeMeHH, TeMrrepaTypbI. 

<PH3H1IeCKHe np116opr,1. 

ToLIHOCTb H norpew1-10CTb H3Meper-mi1. 

Me)I<)],yHapo.1l,Ha51 CHCTeMa e)],HHHL(. 

<PH3HI<a H TeXHHKa. 

,L.(eMOI-ICTpaL(HH I{ 0llb[Tbl: 

• l13MepeHHe pa3Mepos Ten. 

• l13MepeHHe paCCT0511-IHH. 

• l13Mepettne BpeMeHH Me)I<.UY y.uapaMH nynr,ca 

<DpoHTaJTbHaH na6opaTopttaH pa6orn: 

Mi 1. Onpe.1l,ene1-111e L(el-IbI )],eJTeHHH H3Mep11TeJTbHoro 11p116opa 

CTPOEHIIE BEIIJ,ECTBA 
ITepBOHaLfanbHbie CBe.n.eHH51 0 CTpoeHHH Bell(eCTBa 

CTpOeHHe Bell(eCTBa. OrrbITbI, .[l.0I<a3bl8a[Oll(He aT0MH0e CTpoei-me Bell(eCTBa. 

TenJIOBOe llBH)I<eHHe aTOM0B H M0JieI<yJl. 

6poyHOBCI<Oe llBH)KeHHe . 

.LI:mpcpy3H51 B ra3ax, )I<HJ]_I<0CT51X 11 TBepllblX TeJTax. 

83aHMO)].eHCTBHe YaCTHU Bell(eCTBa. 

ArperaTI-Ibie C0CT051HH51 Bell(eCTBa. 

MoJ].eJTH CTpoeHH5l TBepllbIX TeJT, )I<HJ]_K0CTeH H ra30B. 

O6b5lCHer-me CBOHCTB raJ0B, )I<HJ]_I<OCTett 11 TBep_llb[X Ten Ha 0CH0Be M0JTeI<ynHpH0-I<HHeTHYeCKHX 

npe_llcTaBJTeHHH. 

Bnneo ,ueM0HCTpaL(HH 0llblT0B: 

• .LI:mpcpy3115r B paCTBopax 11 ra1ax. 

• MoJJ.eJTb xaoTHLfec1<0ro llBH)I<eHHH MOJTeKyn B ra3e. 

• Mo.l{eJTb 6poyHoBcI<oro .usmI<eHH5l. 

• CL(ennem,e rnepllbIX Ten. 

• .LI:eMOI-ICTpaL(H5l o6pa3UOB KpHCTaJIJTW[ecrrnx Ten . 
• .LI:eMOHCTpaL(H5l MO.l{eneH CTp0eHH5l KpHCTaJIJTHLfeCI<HX Ten. 

• Br,1pall(HBat-rne I<pHCTaJIJI0B llOBapeHHOH C0JTH HJTH caxapa. 

<DpoHTaJibHa5l na6opaTopHa5l pa6oTa: 

N2 2. Orrpe.LleJTeH11e pa3Mepos Manb1x Ten. 

,[(81-UKEHHE 11 B3AI1MO,[(El1CTBl1E MOJIEKY JI 
Mexa1-n1L1ecr<0e llBn>I<e1-111e. 

MaTep11anb1-ca51 T0LfKa r<aK M0lleJib c[rn1w-1ec1<0ro Tena. 
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OTHOCl1TeJU,HOCTE, MeXaHHtiec1<0ro ,UBH)KeHH5l. 

CDH3HLJeCKHe BeJTHlIHH&l, Heo6xo,UHMble ,[(J15l orrncamrn ,UBH)Kemrn H B3aHMOCB5l3& Me)K.UY HHMH 

(TpaeKTOpH5l, nyT&, CI<OpOCTb, BpeM5l Ll,BH)KeHH5l). 

PaBHOMepHoe H HepaBHOMep1-10e ,UBlDI<eHHe. f pacpmrn 3aBHCl1MOCTH nyTH H MO.UYJ15l CI<0pOCTH OT 

BpeMeHH ,UBH)Kemrn 

I1Hepumr. I1HepTHOCTb TeJT. 

B3aHMO.UeHCTBHe TeJT. 

Macca TeJm. 

I13Mepe1rne Macc&1 Tena. 

ITnoTHOCT& Bew:ecrna. 

Cttna. E,uHHHUbI c11n&1. CHJia TmKeCTH. 3aKOH BCeM11pttoro THOTeHH5l. Cttna yrrpyrocT11. 3aI<oH 

fyI<a. Bee Tena. CB5l3b Me)K.UY c11now T5l)l(eCTH H Maccow Tena. C1111a T5l)KeCTH Ha ,upyrnx nnatternx. 

,l])rnaMOMeTp. CJIO)l(eHHe .UByx CMJT, HanpaBJTeHI-IblX no O,UHOH rrp5lMOH. 

PaBtto,uei-1:crnyIOW:a5l c1111a. 

C,rna TpeHH5l. Tpemre CKOJTb)KeHH51. Tpe1rne noKo5l. Tpeutte B np11po,ue H Tex1-111Ke. 

<1>,nw1ecKa51 llpHpo.ua He6eCHbIX TeJI CoJTHetIHOH CHCTeMbl. 

BH,ueo ,ueMOHCTpau1111 Oll&IT0B: 

• PaBHOMepttoe np51MOJTHHett:Hoe .UBH)Ke1rne . 

• 3aBHCl1MOCTb TpaeKTOpHH ,[(8H)KeHH51 TeJTa OT BbI6opa TeJia OTCL[eTa. 

• l13Mepe~rne CI<OpOCTH paBHOMepH0rO ,UBl-DI<eHH5l 

• 5IBJTeHHe HHepUHH. 

• l13MepeHHe CHJlbl. 

• Onpe,ueneHHe K03qJ(pHUHeHTa TpeHH5l CKOJlb)KeHH5l. 

• Onpe,ueneHHe )KeCTKOCTH npy)l<HH&I. 

• CJTO)l<eHHe CHJI, ttarrpaBJieHHbIX no o,uHoi-1: npHMOH. 

• I1cc11e.uoBaH11e 3aBHCHMOCTH CHJlbl TpeHH5l OT CHJlbl 1-!0pMaJTbHOro ,uaBJleHl15l ( C npe.ucTaBJTerrneM 

pe3yJTbTaTOB B BH,Ue rpacpHI<a 11Jll1 Ta6JIHU&I) . 

• I1cc11e,uoBaHHe 3aBHCHMOCTH MaCCbl OT o6oeMa ( C npe,uCTaBJTeHHeM pe3y Jl&TaTOB B BH,Ue 

rpacjrnKa HJTH Ta6JTHUbl). 

,LJ;ABJIEHHE TBEP .11:blX TEJl, )KH.11:KOCTEH 11 f AJOB 
.D:aBJTemre . .D:aBJTeHHe rnep.UblX TeJI. EAHHHU&l H3MepeHH5l ,uaBJieHH51. 

Crroco6&1 tt3MeHeHH51 ,uaBJTeHl15l. ,UaBJTer-me )K11.UKOCTeH 11 ra30B. 

3aKOH flacKaJT5l. ,UaBJTeHHe )1(11,!lKOCTH Ha ,[(HO 11 CTeHKl1 cocy.ua. 

Coo6w:affiW:Hec51 cocy .[(bl. 

Bee B03.Uyxa. 

ATMoccpepttoe ,uaBnem--re. 

I13Mepe1-rne aTMoccpep1-10ro ,uaBnemrn. 

On&IT TopptttieJIJIH. 

oapoMeTp-mrepott.u. 

Ma1-10Me-rp. 

ATMoccpepHoe ,uaBJTeH11e Ha pa3JI11l{HE,(X B&ICOTaX. 

111.upaB1111qecKHe MexaHH3Mbl (rrpecc, Hacoc) . 

.D:aBJier-me )KH,UK0CTH 11 ra3a Ha norpy)KeHHOe B HHX TeJTo. 

ApxHMe,uoBa CHJTa. 

IT11aBam1e Ten H cy,uoB. 

803,uyxorrnaBaHHe. 

BH.ueo .ueM0HCTpau,HH Oll&ITOB: 

• oapoMeTp. 

• l13MepeHHe aTMOCcj)epHoro ,uaBJle!IH5l. 

• Orr&1T c wapoM flacr<arn1. 

• r11.upaBJTHl!eCl<HH npecc. 
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• 11ccJie,[(OBa!-[11e 3aBl1CHMOCTH Beca TeJia B )Kl1,[(KOCTl1 OT 06beMa norpy)C<eHHOH Y.aCTH. 

TEIIJIOBbIE 5IBJIEHl151 
OcHOBHbie flOJIO)KeHl151 MOJieKyII5IpHO-Kl1HeT11Y.eCC<OH Teop1111 CTpOeHl151 BemecTBa 

Macca H pa3Mepbr aTOMOB 11 MOJieKyJI. 

OrrbITbI, ITO,[(TBep)[<,[(afOIU11e OCHOBHble ITOJIO)KeH1151 MOJieKyJI5IpHO-Kl1HeTl1Y.eCKOH Teop1111. 

Mo.n;eJIH TBep,[(oro, )K11.n;r<oro 11 ra1006pa1Horo cocTOHH11ii BemecTBa. 

Kp11cTaJIJiffL£ecrme 11 aMopcpHbre Tena. 

O6b5ICHett11e CBOHCTB [a30B, )[(11,[(KOCTeii 11 TBep,[(bIX TeJI Ha OCHOBe ITOJIO)KeHl1H 

MOJieKyII5IpHO-Kl1HeTl1Y.eCKOH Teop1111. 

CMa'-!11BaHHe 11 KarIHJIJI5IpHb[e 5IBJieHl151. 

TerrJioBoe pacw11pe1-rne 11 C)(<aT11e. 

TeMnepaTypa. 

CB513b TeMnepaTypbl co CKOpocn,IO TerIJIOBoro ,[(BH)KeHH51 LfaCT11U. 

BHyTpeHH5151 :rneprn51. 

Cnoco6bl 11JMeHeH11H BttyTpetrneii ::rneprn11: Tennonepe,[(a'-Ia 11 coBepweHne pa6oTbr. 

B11,[(b[ Tennonepe,[(aL111: TennonpOBO,[(HOCTb, KOI·IBeKU1151, l13JIY'-!eH11e. 

KoJI11Y.eCTBO TeITJIOTbI. 

Y ,[(eJibHa51 TermoeMKOCTb Ber_ueCTBa. 

Terrnoo6MeH 11 TennoBoe paBHOBecne. 

YpaBHeH11e TennoBoro 6anaHca. 

llIIaBJ1ett11e 11 OTBep,[(eBamre KpHCTaJIJIH'-Iecrmx BemecTB. 

Y ,[(eJibH351 Te0JIOTa ITJiaBJieHH51. 

llapoo6pa10Bami:e 11 r<OH,[(eHcau1151. vlcnape1rne. K11nett11e. Y ,[(eJihHa51 TerrJIOTa napoo6pa30B3Hl151. 

3aB11Cl1MOCTb TeMnepaTypbl KH0eHH51 OT aTMoccpepHoro ,[(aBJieHl151. 

BJia)l<HOCTb B03,[(yxa. 3tteprn51 TOnJIHBa. 

Y ,n:eJibH351 TeITJIOTa cropaHl151. 

llpHHU11ITbl pa6oTbl TenJIOBbrx ,[(B11raTeJieii Kll,D; TennoBoro ,[(BHraTeJI51. 

TerrnoBbre ,[(BHraTemr 11 3ar_uttTa 0Kpy)1ca1ome11 cpe,a:br 

3aKoH coxpaHeH1151 11 npeBpameHH51 :;)[-[eprHH B TenJIOBblx npoueccax. 

Btt,[(eo ,n:eMOHCTpauw11 onb1T0B: 

• Ha6J1fO,[(eH11e 6poyHOBCKOro ,[(BI1)[(eHH51. Ha6JIIO,[(eHHe ,[(11Cpcpy3Hl1. 

• Ha6mo,n:eH11e 5fBJTeHHH cMaY.11BaH1151 w Kan11JIJTHp1·1b1X HBJTeHtti-1. Ha6mo,a:em1e Tern10Boro 

pacurnpeHH5f TeJT . 

• vl3MeHem{e ,[(aBJTeHH51 ra3a npw H3MeHeHHH o6beMa H HarpeBaHHH HJIH OXJI3)((,[(eHHH. 

• ITpaB11Jia H3MepeHH51 TeMnepaTypb1. B11,a:br Tennonepe,a:a•m. 

• Oxna)K,[(e1rne np11 cosepwe1rn11 pa6oTbl. 

• HarpeBattne npn COBeprneHHl1 pa60Tbl 8HeWH11MH c11JiaMH. CpasHeHHe TerrnoeMKOCTeii 

pa3JIHL[l-Ib[X Bew:eCTB. 

• Ha6mo,[(e1-me 1mneH1151 . 

• Ha6mo,[(eHtte nOCT05Il-lCTBa TeMnepaTypbl npH ITJlaBJieHHH. Mo,[(eJIH TennOBblX ,[(BHraTeJieii . 

• J1a6opaTOpHbfe pa60Tbl 11 onb[Tbl. 

• Om,ITbI no o6Hapy)KeHHIO ,[(eiicTBH51 crrn MoneKyn5rpHoro np11Tmr<eHH51. Om,rTbr no 

Bbtpaw:rrnaHHIO Kp11CTaJIJ108 1:osapeHE-fOH COJIH HJIH caxapa . 

• OnblTbl no Ha6mo,[(eHHlO TenJIOBOro pacw11peHI151 fa30B, )[CH,[(KOCTdi 11 TBep,[(blX TeJI. 

• Onpe.ueneHHe ,[(aBJTeHH5f B03,[(yxa B 6annm-1e wnp11ua . 

• Onb!Tbl, ,[(eM0HCTp11py1om11e 33B11CHMOCTb ,a:asnemrn B03,[(yxa OT ero o6beMa 11 HarpeBaHH51 111111 

OXJI3)K,[(eHH51. 

• llpoBeprca rnnoTe3bl Jil1HeHHOH 3aBHCHM0CTl1 ,[(Jll1Hbl CTOJT6Hrca )((11,[(K0CTH B TepMOMeTpHLieCKOH 

Tpy6Ke OT TeMnepaTypb!. 
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• Ha6JUO)J.eHHe 113MeHeHIUI BHyTpeHHe/1 )HepmH TeJia B pe3yJibTaTe Terrnorrepe)J.aqrr 11 pa60ThI 

Bttewm-rx CHJI . 

• I1ccJie,UOBaH11e 5IBJiemrn TerIJI006MeHa rrp11 CMeWHBaHHH XOJIO,UHOH H rop51qeif B0.[(bT. 

• Orrpe,ueJieHHe KOJII,P{eCTBa TerIJIOTbI, llOJiyqeHHOfO BO)J.OH npH TeITJI006MeHe C HarpeTb!M 

MeTaJIJI11qeCKHM L(HJIHH,llpOM. 

• OrrpeJJ,enettwe y.ueJibHOH TerrJioeMKOCT11 Bew.ecTBa. I1ccneJJ,0Bai-111e npouecca 11crrapett1151. 

• Orrpe)J.eJieHHe OTHOCHTeJihHOH BJia)l<HOCTH B03)J.yxa. OrrpeL1,eJie1-111e y,ueJihHOH TenJIOTbI rrnaBJieHtt51 

Jlb)J.a. 

3.JIEKTPMqECKME M MAfHHTHbIE flBJIEHMSI. 
3JieKTpH3al(H51 TeJI . 

.D:Ba po.ua 3Jier<Tp11qec1rnx 3ap5I)J.OB. 

83al1MO,UeHCTBl1e 3apmr<eHHblX TeJI. 

3aKOH KyJioHa (3aBl1Cl1MOCTb CHJibl B3al1MO,UeHCTBH51 3ap5I)KeHI-IblX TeJI OT BeJ111qHHbl 3ap51,UOB H 

paCCT05IHl151 Me)l<)J.y TeJiaMH). 

3JieKTpH'-IeCKOe llOJie. Hanpmrd~HHOCTb )JieKTpttqecKoro nomr. llp11HL(HCT cyrreprr03HL(HH 

)JieI<Tpw1ecKl1X rIOJieH (Ha 1<a<[eCTBeHHOM ypOBHe ). 

Hoc1neJI11 3Jier<Tpw·recKHX 3ap5l,UOB. 

3JieMeHTapHbIH 3JieKTp11qecK1111 3apHJJ:. 

CTpOeHHe aTOMa. llpoBO.lJ:HHKH 11 ,UH)JieKTpHKH. 3aKOH coxpatteHH51 )JleKTpHqecKOfO 3ap5l,Ua. 

3Jier<TpHIIeCKHH TOK. y CJIOBH51 cyw.ecTBOBaHl151 )JieI<TpHIIeCKOro TOKa. 

I1cTOlfHHKl1 llOCT05IHHOfO TOKa. .D:eHCTBH51 )JieI<TpttqecKOfO TOKa (TellJIOBOe, XHMHqecKoe, 

MafHHTHOe). 3JieKTp11<1eCKl1H TOK B )l<H)J.KOCT5IX 11 rmax. 

3JieKTpwrecKa51 uerrh. C11J1a TOKa. 3JieKTp11qecKoe HanpSI)KeHHe. 

ConpOTHBJieHHe rrpoBO.[(HHKa. y ,n:eJibHOe conpOTHBJierme Be[L(eCTBa. 

3a1<0H OMa )J.Jl51 yqacTKa uerr11. 

llocJie,uoBaTeJibHOe 11 napanneJihHOe coe,u11Hetttte npoBO.UH11KOB. 

Pa6oTa H MOW.HOCTb )JieKTp11qeCKOro TOKa. 

3aKOH .D:)1<0ym1-JleHua. 

3JieKTp11qec1rne uenH 11 noTpe611TeJI11 3J1e1<Tp11qec1<0H 3Heprim B 6hny. 

K.opOTKOe 3aMblKamre. 

TTocTOHHHbie Man-111TbL 

83al1MO,UeHCTBl1e fIOCT05IHHblX MafHHTOB. 

MarHHTHoe rroJie. Marn11THoe rroJie 3eMJIH 11 ero 3HaLieH11e ,n:JIH )KH3Hl1 Ha 3eMJie. OnbIT 3pcTe.na. 

MarHHTHOe ITOJie )Jiel<TpHLieCKOro TOKa. TTp11MeHe1rne )JieKTpOMafHHTOB B TeXHHKe . 

.D:eHCTBHe Man-rnTHOro ITOJl51 Ha rrpoBO)J.HHK C TOKOM. 3JieKTpO)J.BHraTeJrb ITOCT05IHHOfO TOKa. 

I1crrOJrb30BaHl1e )JreKTpO.D,BHraTeJieH B TeXHl1L[eCI<HX ycTpOHCTBax 11 Ha TpaHcnopTe. 

OrrhIThI <1>apaJJ,e5l. 5IBneH He 3Jie1<TpOi\rnrn11THOH 11H,n:y1<u1111. 

TTpaBHJio JleHua. 3ner<TporeHepaTop. 

Crroco6bI ITOJiy11eHH51 )Jlel<Tp11qecKOH )Hepnrn. JneKrpocTaHL(HH rm B0306HOBJr5IeMblX HCTOLIHHKax 

3Hepm11. 

811,ueo ,ueMOHCTpaum1 OflblTOB: 

• 3JieI<TpI1.3al(H51 TeJI. 

• .D:Ba po.ua )JieKTpH 4eCI<HX 3ap51.D,OB 11 B3al1MO.D,eHCTBl1e 3apmKeHHblX TeJI. Y CTpOHCTBO H ,ueHCTBHe 

)JleI<TpOCK0ITa. 3JieKTpOCTaTHL!eCKa51 HH.UYKl..(1151. 3aKOH coxpaHeHl151 3JieI<TpH4ecrrnx 3ap5IJJ.OB. 

• TTpoBO,llHl1KH W )],11)JieKTp11KH. 

• Mo.neJittpoBaH11e CHJIOBblX JIHHl1H )Jier<Tp11qec1<0ro IT0Jr51. I1cTOLff111KH llOCT05IHHOf0 TOKa . 

• .D:ei1CTBH51 )J1e1<Tp11<rec1<oro TO Ka. 3JieKTpHL!eCKHH TOK B )KH)J.KOCTH. ra30BhlH pa3p5I)J.. 

• l13MepeHHe CHJlbl TOKa aMnepMeTpOM. 

• vbMepeHHe )JreI<TpH4eCKOro HanpmI<emrn BOJlhTMeTpOM. PeocTaT 11 Mafa3HH corrpOTHBJieHl-lH . 

• 83al1MO)J.eikTBHe llOCT051HHblX MafHl1T0B. 
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• MoLJ,em1poBaHHe HeB03M0)I<HOCTH pa3LJ,eJTemrn ITOJTFOCOB MarHHTa. MoLJ,eJTHpOBaHHe MarHHTHbIX 

ITOJTeti: IT0CT05!HHbIX Marr-mTOB. 

• Om,IT 3pcTeLJ,a. MarHHTHoe none TO Ka. 3neI<TpoMarHHT . 

• ,[(eilCTBHe MarHl1TH0ro ITOJT5! Ha rrposommrc C T0KOM. 3JTeKTpOL1,Bl1raTeJlb ITOCT05lHHOro TOKa. 

• I1ccJTeLJ,oBaHHe 5!BJTeHl15! :meKTpoMan-111T1-1oti: m-1LJ,yl([_i:I-m. Orrr:.1Tr:.1 <DapaLJ,e5!. 

• 3aBHCl1MOCTb HarrpasJTemrn HH)],YKUH0HHOro T0Ka OT ycJTOBHH ero 

803!-IHKHOBemrn . 

• 3JTeKTporeHepaTop IT0CT05!HHOro TOKa. 

J1a6opaTOpI-1bie pa6oTbl 11 OITb!TbI. 

OITbITbl ITO 1-1a6JTIOLJ,em1FO :rneKTpI13aUHH TeJT HHLJ,YKUHdr H rrpH C0ITpHKOCHOBeHl1l1. 

I1ccJ1eLJ,osa1-me LJ,eti:cTBI-15! :mer<Tpw-recI<oro rroJT5! Ha ITposommIm 11 LJ,I1::)JleKTp11K11. 

C6opKa l1 ITposepKa pa60Tbl :rneKTp11crecKOH uerrH IT0CT05!HHOf0 TOI<a. l13Mepe1-111e H 

peryn11posmme CHJTbI TOI<a. l13MepeHne H peryn11posa1-1ne HaITpmKemrn. 

I1ccJTeLJ,OBaHI1e 3aBHCHMOCTH CHJlbl TOI<a, I1LJ,yw:ero cyepe3 pe3l1CTOp, OT corrpOTl1BJTeHl15l 

pe3HCTOpa H HaITpmI<eHI-15! Ha pe3HCTOpe. 

OIT61Tbl, LJ,eMOHCTp11py10w:11e 3aBHCl1MOCTb )JTeI<Tpl1LieCI<Of0 corrp0THBJTeHH5! ITpOB0)],Hl1Ka OT ero 

LJ,JlHHbI, rrnow:aLJ,11 ITOITepeL£H0ro ceL£eHH5! 11 MaTep11ana. 

flposepI<a ITpaBI1JTa CJTO)KeHI-15I HarrpmKeHl1H: rrpH flOCJTeLJ,OBaTeJTbH0M coeLJ,I1HeHI1l1 LJ,BYX 

pe3HCT0pOB. 

flposeprca ITpaBHJTa )],Jl5! CHJlbl TO Ka rrp11 rrapanJTeJTbHOM coeLJ,I1HeHHl1 pe3HCTOp0B. 

OITpeL1,ene1-111e pa60Tb1 3JTeKTpHL£ecKoro TOKa, HLJ,yLUero L£epe3 pe3l1CTop. 

OrrpeL1,eJTe1rne M0LUI-I0CTI-1 )JTeI<TpHLieCK0ro T0I<a, Bbl)],eJT5leMOH Ha pe3l1CTope. l1ccJ1eLJ,OBaI·ll1e 

3aBHCHM0CTl1 Cl1Jlbl TOI<a, HLJ,yw:ero qepe3 JTaMITOL!Ky, OT HarrpmKeHH5! Ha HeH. 

OrrpeL1,ene1-111e KIT.[( HarpesaTem1. 

I1ccJTe)],OBa1-me MarI-!l1TH0ro B3al1MOLJ,eti:cTBl15l IT0CT05!HH6IX MarHl1T0B. [13yqeI-1I1e MarHl1TH0ro ITOJI5! 

ITOCT05!HI-16IX MarHHT0B ITPI-1 l1X ofrr:.eLJ,HHeHHH l1 pa3L1,eJTemm. 

I1ccJTe.[{OBaHHe LJ,eti:CTBH5! )JTeKTpwrecKoro TOKa Ha Marm1TI-1yI0 CTpeJTKy. OIT61Tbl, 

LJ,eM0I-ICTpnpy10m11e 3aBl1CHMOCTb Cl1Jlb[ B3al1M0LJ,eti:CTBl15l KaTyUIKl1 C TOKOM l1 MarHI1Ta OT CHJlbl 

T0Ka l1 1-1arrpaBJTeI-1I15! TOKa B KaTyUIKe. 

[13yqeI-1He LJ,eHCTBH5l MarHHTHOro ITOJT51 rm ITp0BOLl,HHK C TOKOM. KoHCTpy11posa1-111.e H l13yLfeHHe 

pa60Tb[)JTeKTpOL1,BHraTeJTH. 

l13Meperrne KIT,[( 3JTer<TpOL1,Bl1raTeJTbHOH yCTaH0BKH. 

OrrbITbl ITO HCCJle)],0BaHmO 5lBJleHH51 :rnercTpOMarHHTH0H HHLJ,YKUHH'. HCCJleLJ,0BaI-!He H3MeHeHHH 

3HaL£eHH5! l1 rrnrrpasneHH5l HH)],YKUl10HHOf0 T0Ka. 

CBETOBbIE HBJIEHIUI. 
J1yqesa5l M0LJ,eJib CBeTa. I1cTOLfHl1K11 CBeTa. 

ITp5lMOJ1HHei1:1-roe pacrrpocTpa1-1e1-111e cBern. 3aTMeHH5l Con1-1ua H JlyHr:.1. OTpmI<eHtte csern. flnocrcoe 

3epKM0. 3aKOH OTpmI<eHH5! CBeTa. 

ITpeJTOMJ1e1-me CBeTa. 3aKOH rrpenOMJleHl15l CBeTa. ITonHoe BHyTpeHHee OTpmI<eI-me CBeTa. 

I1crrOJ1b30BaHI1e ITOJTHOro BHyTpeHHero OTpa)KeHH5l B 0ITTH'-!eCKH.X CBeTOB0LJ,aX. 

J1111-13a. XoLJ, nyc1ei1: s nn1-13e. 

OITTHL£eCI<a5l CHCTeMa Q)OToarrrrapaTa, MHI<p0CK0ITa H TenecI<orra. LJTa3 I<aK 0ITTHlieCKa5l CHCTeMa. 

5mnopyKOCTb 11 Ll,MbH030pI<OCTb. 

Pa3JTO)r<em1e 6enoro cseTa B crrer<Tp. OIT6IT6I Hr:.roToHa. CnmKe1-111e crrewrpanr:.1-1r:.1x useTOB. 

,[(11cnepcm1 csern. 

B11,z:i:eo ,z:i:eM0HcTpauI111. 

• ITp5lMOmrnei1:ttoe pacrrpocTpaHe1-rne cseTa. OTpmKe1-111e cseTa. 

• ITonyL£errne 11306pa)Kem1i1 B nnoc1<0M, sornyToM H BbHIYI<JI0M 3epKanax. ITpenorvrnem1e cseTa. 

• Orrn1YecK1111 cseT0BOLJ,. XoLJ, Hycreti B co611parometi JIHH3e. XoLJ, nyL£e11 B pacce11sarome11 nm-!3e . 

• flonyc1e1-111e H3o6pmKeHHH C IT0MOU.l_b!O JTHH3. 
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• ITpHHUHIT ;::i:eikTBH5l cpornarmaparn, MHKpoCKoITa H Tenecr<0na. Mo;::i:eJib rna3a. Pa3JTO){<ettHe 

6enoro CBeTa B cITeKTp. 

• f1oJiyL£eHHe 6enoro CBeTa ITPH CJIO)l(eHHH CBeTa pa3Hb[X L(BeT0B . 

• Jla6opaTOpHbie pa60TbI H OITb!Tb[. 

• l1cc11e;::i:osaHHe 3aBHCHM0CTH yrna OTpa)I(eHH5l CBeTOBOfO nrra OT yrna na;::i:eHH5l. 

• l13rrem1e xapar<TepHCTHK H3o6pa)I<eHHH ITpe;::i:MeTa B rrnocKoM 3epKaJie. l1ccne;::i:osairne 

3aBHCHMOCTl1 yrna ITpeJIOMJieHH5l CBeT0BOfO JIY'-Ia OT yrna na;::i:eHH5l Ha rpattmi:e «B03JJ:YX-CTeKJI0» . 

• f1oJiyL£eHHe H306pa)I(eHHH C IlOM0LI.(blO co6HpalOLI.(eH JIHH3bl. 

• Orrpe;::i:ene1-rne cpoKycttoro paccTOHHHH H OITTHLiecKoH CHJibI co611paiow,e11 JIHH3bI. 

• OrrblTbl ITO pa3JI0)I(eHHIO 6enoro CBeTa B CITeKTp . 

• Orrb!Tbl ITO BOCrrpH5ITHIO UBeTa ITpe;::i:MeTOB rrpH HX Ha6mo;::i:ett1111 L£epe3 UBeTOBble 

MEXAHifqECKHE nBJIEHiffi 
MexattwrecKoe JJ:BH)Ke1-rne. 

MaTepHaJibtta5! TOLIKa. 

C11cTeMa oTcLreTa. 

OTHOCHTeJibHOCTb MexaHHLieCKOfO JJ:8H)((eHH5l. 

PaBHOMepttoe ITpHMOJI11ttei11-roe ;::i:smI<ett11e. 

HepaBHOMep1-roe rrp5!Momrnei1ttoe JJ:BH)Kett11e. 

Cpe;::i:H5l5l H MrHOBeHHa51 CK0pOCTb TeJia ITPH HepaBHOMepHOM 11.BH)l(eHHH. 

Y CKopeH11e. Pam-roycKopeHHoe ITp51Momrnei1ttoe JJ:BH)Kemre. 

Cso6o;::i:Hoe ITa;::i:ettHe. OITb!Tbl raJI11Jie51. 

PaBHOMepttoe JJ:BH)Kett11e ITO oKpy)KHOCTH. ITepHo;::i: H LiaCTOTa o6pamettH5!. 

Jlm1ei1HaH 11 yrnosaH cKopocT11. Uer-ITpocTpeMHTen&ttoe ycKopeHHe. 

ITepBblH 3aKOH HblOTOHa. BTopoi1 3aKoH HorOT01-ra. TpeTHH 3aKOH Hb1orn1:-1a. ITpHHUHn 

cynepll03111..(1111 CH.JI. 

C11na ynpyrocTH. 3aKOI-I ryKa. Cnna TpeHl15!: CHIia TpeHH5l CKOJlb)I<eHl15!, CHJra TpeHH5l IT0K05!, 

;::i:pyrne BHJJ:bl TpeHHH. 

CHJia T5!)KeCTH n 3aKOH sceMHpttoro T5lroTeHH5l. Y c1<0pe1rne cso6omwro na;::i:ettHH . .[(smI<e1:-1He 

nJiatteT B0Kpyr Com-1ua. 

ITepBa51 KOCMWleCKaH CK0pOCTb. HeBeCOMOCTb H rreperpy3Kl1. 

Pasttosec11e MaTepHaJibHOH TOL£KH. A6comoTHO TBep;::i:oe Teno. PaBHOBec11e TBep;::i:oro Tena c 

3aKperrJieHHOH oc&IO spameHHH. MoMeHT cHJibI. Ue1-ITp rn)KeCTH.. 

l1tvmyJibC Tena. l13Mettett11e H.MITYJlbCa. l1MITYJlbC CHJlbl. 3aKOH coxpaHeHH.51 Htvmynoca. PeaKTl1BHOe 

JJ:BH)KeHH.e. 

MexaH11L1ec1<a51 pa6oTa 11 M0W,H0CTb. Pa6oTa cmr noKeCTH, yrrpyrocTH., TpeHlrn. CBH3b :mepr1111 11 

pa60Tbl. IT0Tettu11aJ1bHaH :rneprH5l Tena, 110JJ:H5ITOrO Ha;::i: rIOBepxHOCTblO 3eMJil1. IToTeH U11aJibHa51 

3Hepr11H C)KaToH rrpy)Kl1Hbt. K11tteT11L£ecKa5! :meprnH. TeopeMa o I<11HeT11L£eCK0H 3Hepnm. 3aKOH 

coxpatte1urn Mexatt11qecK011 3Hepnm. 

B11;::i:eo ;::i:eMottcTpau1111: 

• Ha6mo;::i:em1e MexaHHl{eCI<Oro JJ:BH)KeHH.5! Tena OTH0Cl1TeJlbH0 pa3Hb[X TeJI OTCL£eTa. 

• Cpasttett11e rryTeH 11 TpaeKTOpnn ;::i:BmKe1-11151 o;::i:1:-1oro H Toro )Ke TeJia OTHOC11TenoHO pa3HbIX Ten 

OTCL£eTa. 

• l13Mepe1-rne c1<0p0CTl1 11 yc1<0pe1-rn51 rrp5!MOJIH.HeHHOro JJ:B11)1(eHH5l. l1ccne;::i:0Ba1rne ITpH3HaK0B 

paBHOYCKOperrnoro JJ:Bl1)KeHH51. 

• Ha6mo;::i:ettne LlBH)KeHH5! Tena no oKpy)l<H0CTH . 

• Ha6mo;::i:e,rne MexaHW!eCI<HX 5IBJieHHH, rrp0HCX0JJ:5!LI.(11X B Cl1CTeMe OTCl{eTa 

• «TeJie)l([{a» rrptt ee paBH0MepH0M H ycKope111-10M ,UBH)KeHHH OTH0CHTeJibH0 Ka6111-IeTa cptt3H.Kl1. 

• 3as11c11MOCTb ycKopett115! TeJia OT Maccb1 Tena 11 ;::i:e11CTBY10me11 Ha ttero c11no1. I-Ia6mo;::i:e1-111e 

paBeHCTBa CH.JI rrpn B3aH.MOJJ:eHCT81111 TeJI. 

• l13MeHe1rne seca Tena rrp11 ycKoper-fH0M .[lBl1)KeHHH. ITepe;::i:aqa Hl\1ITYJlbCa np11 B3aHMO,UeHCTBHH 

TeJI. 
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• f1peo6pxwsa1-urn 3Hepm11 rrp11 s3a11Mo.uei1crn1111 TeJ1. CoxpaHeH11e 11MITYJI&ca np11 HeynpyroM 

B3al1MO,!],eHCTBl111. 

• CoxpaHeH11e HMITYJI&ca np11 a6comoTHO yrrpyroM B3a11Mo.Ll,ettcTB1111. Ha6JIEO.UeHHe peaKTl1BHoro 

,!],Bl1)KeH115!. 

• CoxpaHe1-rne Mexam1qecKoi1 3Heprm, rrpH CBo6omroM rra.ueH1111. 

• CoxpaHeHHe MexaH11LieCKOH 3HeprHH rrp11 ,!J,BH)KeHH:11 TeJla rro.u .uenCTBHeM rrpy)KHHbl. 

• Jia6opaTOpHbie pa60Tbl 11 OCTb[TbI. 

• KoHCTpyHpoBaHHe TpaKTa .UJl5! pa3roHa 11 .UaJibHei1ruero paBHOMepHOro .UBmKeHH5! rnap11Ka HJlH 

TeJle)KKl1 . 

• Orrpe.ueJ1eH11e cpe.u1-1en CKOpOCTH CKOJlb)KeHH5! 6pyc1<a J,fJlH ,!J,BH)l(eHlrn wap11Ka rro HaKJl0HHOH 

I1Jl0CK0CTH. 

• Orrpe.ueJieHue ycKopemrn TeJia rrp11paBHOYCKOpe1-1HOM ,!J,BH)Kemm rro HaKJlOHHOH ITJlOCK0CTH . 

• I1ccJ1e.[(OBa1-111e 3aBHCHMOCTJ1 rryTH OT BpeMeHH np11 paBH0YCK0peHHOM .UBmKeHHH 6e3 

1-laLiaJlbl·IOH CKOpOCTH . 

• ITpoBepKa rmIOTe3bi: eCJlH np11 paB1-1oycKope1-11-10M ,!J,BH)KeHHH 6e3 HaLiaJlbHOH CKOpOCTH rryTH 

OTHOC5!TC5! KaK p.s:r.u HeLieTHb[X l[HCeJl, TO COOTBeTCTBYEOW:He rrpoMe)KYTKH BpeMemr om,maK0Bbl. 

• I1ccJ1e,1J,0BaH11e 3aBl1CHM0CTH Cl1Jlbl TpeHH5! CKOJlb)KeHH5! OT CHJlb[ HOpMaJibHOro .uaBJleHH5!. 

• Orrpe.ueJ1em1e K03(p(p11u11e1-1rn Tpe1-11151 cKOJlb)KeHH5!. Orrpe.ueJ1e1-1ue )lcecTKOCTH npy)KHI-IbI. 

• Orrpe.ueJ1e1-111e pa60Tbl CHJ!b[ TpeHH5! np11 paBHOMepHOM .UBH)l(el-lliH TeJia no ropH30HTaJlbHOH 

IT0BepXH0CTH. 

• Onpe.n:eJ1em1:e pa6oT&r c11n&1 yrrpyrocn1 np11 no.ubeMe rpy3a c 11crron&30Ba1-111eM 1-1eno.n.Bm1rnoro 11 

ITO.UBH)ICHOfO 6JIOKOB. 

• l13yqe1-111e 3aKoHa coxpaHeH1-1R 3Hepr111-1. 

MEXAHHqECKHE KOJIEliAHIUI H BOJIHbl. 
Kone6aTeJ1&Hoe .UBH)l(eH11e. OcHOBH&re xapaKTep11cTHKH Kone6a1-11111: nepirn.u, qacToTa, aMnmny.ua. 

MaTeMaT11LteCKHH 11 rrpy)KHHHbIH Ma5ITHHKH. f1peBpau(eH11e 3Hepm11 np11 KOJie6aTeJI&HOM 

,UBH)ICeHHl1. 

3aTyxarow:11e KOJ1e6ai-111.si. 81:,11-1y)K.Ue1mble KOJ1e6a1-11rn. Pe301-1a1-1c. MexaH11qecK11e BOJ!Hhf. CBOHCTBa 

MeXaHHLieCICHX B0JII-1. ITpo,n:OJlbl-lble 11 norrepe4Hble BOJll-lbl. )];Jimrn B0Jll-[bI H CKOpOCTb ee 

pacrrpoCTpar-1eHH51. Mexam1L£ecKMe BOJIHbl B rnepnoM TeJie, cencMHLfec1rne B0JIHbr. 

3syr<. fpOMKOCTb 3ByKa l1 BbICOTa TOI-la. OTpa)!CeHHe 3ByKa. vlHCppa3BYK 11 YJlbTpa3ByK. 

)];eMOHCTpau1111. 

Ha6mo,n:eH11e KOJie6aHHH TeJl no.u .ueHCTBEfeM CHJlbI T51)1(eCTl111 CHJlbl ynpyroCTl1. 

Ha6nEO.n:em1e Kone6a1-111n rpy3a 1-1a HHTH 11 Ha npync111-1e. Ha6mo.ueH11e BbIHY)K,n:em11:,rx KoJ1e6aH11i1 11 

pe301-1aHca. PacrrpocTpaHe1-111e npo.uoJibH&rx 11 nonepetrn&1x sonH ( Ha Mo.uer111). Ha6mo.ueH11e 

3aBHCl1MOCTl1 BbIC0TbI 3ByKa OT LiaCTOTbl. 

AKycT11l!ecK11n pe3oHaHc. 

Jia6opaTOpHbie pa60Tbl 11 OCTb!Tbl. 

Onpe.ueJ1eH11e llaCTOTbI 11 nep110.ua KOJ1e6aH11n MaTeMaT114ecKoro Ma5ITHmca. Onpe.ueneH11e qacTOTbl 

11 rrep110.n:a KOJ1e6am1n npy)K111-1Horo Ma5!Tr-rnr<a. 

viccr1e.uosaH11e 3aBl1Cl1MOCTl1 nep110.ua KOJie6aHl1H CT0,!],Bewer-II-Ioro I( Hl1Tl1 rpy3a OT .UJI11Hb[ Hl1Tl1. 

I1ccJie.n:osai-me 3aBHCl1MOCTH nep110.ua KOJ1e6a1-IHH npy)ICHHHOf'O Ma5!THHKa OT MaCCE,[ rpy3a. 

flposepKa He3aBHCHMOCTl1 nep110;:xa KOJre6aHl1H rpy3a, no.usewe,-rnoro K l-!HTl1, OT MaCCbl rpy3a. 

OnbITbl, .ueM0HCTp11pyEOll(l1e 3aBHCHMOCTb nep110.ua KOJ1e6ai-mn npy)KHHHOro Ma.stTHHKa OT MaCCbl 

rpy3a 11 )KeCTKOCTH npynCHHbl. 

l13MepeHHe ycKopeH1151 cso6o.n:Horo na.ueHH51. 

3JIEKTPOMAf'HHTHOE flOJIE 11 3JIEKTPOMAf'Hl1THbIE BOJIHbI. 
3nerCTpOMaf'l-!lffHOe none. 3nerCTpOMaf'IH1THble BOJll-lbl. CBOHCTBa 3JleKTpOMarHHTHbIX BOJIH. 

WKaJia 3JleKTpOMan-rnTHb[X B0JIH. vicnOJlb30Ba[-ll1e :rnerCTpOMarr-rnTHblX BOJIH .UJ151 COTOBOH CB513H. 

3ne1CTpoMarHHTHa51 np11po.ua cseTa. CKopocT& csern. Bom-rOBbte CBOHCTBa cBeTa. 
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,LJ:eMOHCTpaL(HH. 

CsoifcTsa 3JieKTpoMarHHTHblX B0JlH. BonHOBhfe caoi1cTBa caeTa. 

Jla6opaTopttbie pa60TbI I1 0Tib!TbI. 

IfayqeHHe CB0HCTB 3JieKTp0ManmTHblX B0JIH C TI0M0U(bl{) M06HJibI·IOro TenecpoHa. 

KBAHTOBbIE HBJIEHl:UI. 
OrrhIThr Pe3epcpop.ua H rrJiatternptta>1 Mo.uenb aT0Ma. Mo.ueJib aToMa 5opa. 

I1cnycKattHe H rrornow:ett11e caeTa aT0M0M. KaaHThI. JlHHeHL!aTbie cneKTpbr. 

Pa.u11oaKTHBHOCTb. Anupa-, 6ern- H raMMa-H3nyqeHH51. CTpoeHHe aT0MH0ro >1.upa. HyKJIOHHa>1 

MO.UeJib aT0Mttoro 51,Upa. vboTOTibI. Pam-roaKTHBHhre rrpespaw:ettH51. TTep110.u rroIIypacrra.ua aT0MHbIX 

>1.uep. 

51.uepHb[e peaKL(HH. 3aKOHbl coxpatteHH51 3ap>1,U0B0ro H MaCC0B0ro L(HCeJI. 3tteprn51 CB51311 aT0MHblX 

>1.uep. Ca>13h Maccbr H 3HeprnH. PeaKL(Hl1 cmITe3a H .ueneHH51 51,Uep. HcT0'-1:1-IHKH 3HeprnH Com-1L(a H 

3Be3,U. 

5I.uepHa51 3HepreTHKa. ,QeHCTBH51 pa,UH0aKTHBHblX 113JiyqeHHH Ha )KHBbie opraHH3MbI. 

BH.ueo .ueM01-1CTpau11H. 

• CrreKTpbI H3JiyqeHn51 H rrornow:emrn. CrreKTp&r pa3JIHLfHhIX ra3oB. 

• Crrer<Tp ao.uopo.ua. 

• Ha6mo.uettHe TpeK0B a KaMepe BHJihCOHa. Pa6orn cLfeTLIHKa H0HH3HpyrolJ.(HX H3JiyLfeHHH.. 

• PernCTpaL(H51 113Jiy<reHH51 npHp0,UHbIX MHHepaJI0B 11 npo.uyKT0B . 

• Jla6opaTOpHble pa60Tbl H 0Tib!TbI. 

• Ha6JIIQ,UeHHe CTIJI0lliHbIX H mrneifLfaTbIX crreKTp0B H3JiyLfemrn. 

• HccJie.uoaattHe TpeKoa: H3MepettHe ::mepnrn LfaCTHUbl no T0pM03H0MY rry-nr (rro ¢0Torpacp11>1M). 

Tpe6osamrn K peJyJihTaTaM ocsoeuusr y-.1e61-t0ro npe11.MeTa: 

B pe3ynhrnTe H3yLiemur npe.uMeTa o6yLfalQLL(HH.C51 .uomKett: 

yMeTh: 

0TIHCbIBaTb H o6b51CH51Tb cpH3HLfeCKHe 518JleHH51 H CBOHCTBa TeJI: ,UBl1)KeHHe 1-1e6eCHb!X Ten H 

HCKYCCTBeHHbIX cnyTHHK0B 3eMJIH; CBOHCTBa ra30B, )I(l1,UKOCTeH H TBep,UbIX TeJI; 

0TnI1'-IaTb rHTI0Te3bl OT 1-1ayLfHblX Te0pHH; ,UeJiaTb BblB0,Ubl Ha 0CH0Be 3KCrrepHMeHTaJibHbIX .uaHHblX; 

rrpHB0.UHTb rrpHMepbl, TI0Ka3bIBaIOU(He, LfT0 1-1a6mo.ueHH51 H 3KCrrepHMeIH 518Jl511{)TC51 OCHOBOH ,UJl5[ 

Bbl.U811)I(eHH51 f'H00Te3 H TeopHH, 003B0Jl511{)T rrpoaepHTb HCTHHH0CTb TeopeTHLfeCI<HX BblB0.U0B; LfT0 

¢H311Lfecr<a51 Teop1151 .uaeT B03M0)KH0CTb o6b51CH51Tb 113BeCTHble 51BJieHH51 npHp0,Ubl H 1-1ayi-rn1:,1e 

ctiaKTbI, npe,UCKa3b!BaTb ew:e HeH3BeCTHb[e 51BJieHH51; 

rrpHB0,UHTb npHMepbI npaKTHLfeCKOro HCTI0Jib3083HH51 cp11311<1eCKHX 3H3H11H: 3aK0H0B MexaHHKH, 

TepM0,UHHaMl1K11 11 3JieKTP0.Lll1H3MHKH 8 3HepreTHKe; pa3JIH'{HblX 811,U0B 3JieKTp0Maf'HHTHblX 

H3JiyqeHHH. ,UJI51 pa3Bl1TH51 pa,UH0 H TeJieKOMMYHHKal(HH, KBaHTOB0H qm3HKl1 8 C03,U3HHH 51,UepH0H. 

31-1epreTHKH, na3epoa; 

BOCTipHHHMaTb 11 Ha 0CH0Be rronyLfeHHbIX 3I-IaH11 H caM0CT051TeJibH0 ou:errn 83Tb HH¢0pMal(HI{), 

co.uep)r<aW:ylQC51 B coo6w:emrnx CMH, HttTeptteTe, 1iayi-rno-norrymrpttb1x cTaTb5IX; 

3H3Tb: 

CMblCJI IT0H51THH: (p113W{eCKOe 51BJieHHe, rnnoTe3a, 33K0H, Teop1rn, Be1.11,eCTBO, B3311MO,UeH.CTBHe, 

3JieI<Tp0MarHHTH0e IT0Jie, B0JIHa, (pOTOH, aT0M, aT0MH0e 51Llp0, 110Hl1311pytOU(He H3JiyYeHH51, 

rrnaHeTa, 3ae3na, ranaKTHKa, BceJieHHaH; 

CMbICJI cpH3l1YeCI<HX BeJIH'-IHH: CK0p0CTb, yc1<0peH11e, Macca, crrna, HM0YJibC, pa6oTa, MexattwrecKa51 

3Heprmr, BHyTpeHH5151 3tteprm1, a6coJIIOTHa51 TeMneparypa, cpe.nHHH KHHeTHLfec1<a51 3tteprH51 yacn1.u: 

BeU(eCTBa, K0JIH '-1.eCTB0 TeTIJI0Tbl, 3JieMeHTapHb[H '.)JleKTpHLfeCKHH 3ap51Ll, 3Jiel<TpHLfeCl<HH. TOK, 

pe3HCT0pbl, pa3H0CTb 00TeHU,HaJI0B; 
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CMblCJI cjH13I14eCKl1X 3aKOHOB KJiaccwrec1<oi1 MexaHHKI1, BCeMHpHoro n1roTeHI151, coxpatteHH51 

:rnepr1111, HMITYJihCa 11 :rne1<Tp11qec1<0ro 3ap51,ua, TepMO)],I1HaMHKH, 3aKOHOB ITOCT0511-£HOro TOI<a; 

BI<Jla,U pOCCI1HCKHX 11 3apy6e)KHbTX r1eHb[X, OKa3aBUIHX HaH60Jlblliee BJIH51I-£11e Ha pa3BHTHe 

(p113HKH. 

3. YCJIOBH.H PEAJIH3AQIIH yqEJiHOro IIPE)];META 

3.1. Tpe6onaHHH K MHHHMaJibH0MY MaTepHaJibH0-TeXHHl.feCK0MY 06ecne•1eHHIO 

Pean113aum1 r1e61-1oro npe;::i:Mern Tpe6yeT ttaJI11'-urn yqe61-1oro 1<a611tteTa «ct>H3HKa». 

O6opy.uosa1-111e yqefororo Ka611ttern: 

• noca,uo'-IHbie MeCTa no KOJUilfeCTBy ylfall(HXC51; 

• pa6o'-Iee MeCTo npeno.uasaTemr; 

• JJ,eMOI·ICTpau110HHblH CTOJI; 

• ayJJ,HTOpHa5l .UOCKa )],Jl5l ITHCbMa; 

• HarJI5l,UHble noco6H5l (.ueMOHCTpauHOHHble CTeH)],bl, nnar<aTbl, BH,UeOcpHJibMhI, 

HHTepaKTHBHbie yi-1e6Hbie nocoforn); 

• rrpH60pbl .ueMOHCTpaUHOHHbte (npH60pbr o6ll(ero Ha3HaLieHH5l, nptt6opbl no MexaHHKe, 

MOJier<yJI5IpHOH qJH3HKe, :rneKTpO.UHI-JaMHKe H 3B yKOBblM BOJIHaM, OITTHKe ); 

• yqe61-10-MeTO)],HL[eCKa5l JlHTepaTypa no qJH3HKe (yqe6HHKH, 3a,Ua'-IHHK11, cnpaBOL!HHKH, 

.u11,uaKTHL!eC1<He MaTep11anb1); 

TexHH'-fecrrne cpe,ucTBa o6ylfeHH5l: 

• KOMnblOTep C m1ueH3HOHHblM nporpaMMHb[M o6ecne'-feHHeM; 

• MYJibTHMe,u11i1Hbitt npoeKTop; 

• HHTepaKTHBHa5l )],OCKa; 

• CKaHep; 

• npmnep. 

3.2. Hn<t>opMaQHOHHOe o6ecneqenHe 06yqe1-1HH 

ITepe4el-lb peK0Me11uyeMblX yqefiHblX HJL{aHHH, 11nTepHeT-pecypcon, uon0JlHHTeJlbH0H 

JIHTepaTypbl 

OcHOBHble HCT0'lHHKH: 

1. cJ:>11311Ka. 7-9 I<Jiaccbr. Pa60 1rne nporpaMMhl no yY.e6ttHKaM A.B. TTepbrrnr<11Ha, E.M. fynrnK. 

ct>fOC. - M.: Y411teJib, 2021. 

2. Mapott A.E. ct>11311Ka. 7 KJiacc.: .u11.uaKTH'-IecK11e MaTepttaJibl. - M.: Jlpocpa, 2017. 

3. ct>11311Ka: 7 r<Jiacc.: Y'-fe61-111r< / A.B. TTepbilliKHH. - 7-e 113.U., cTep. - M.: ,[(pocpa, 2018. 

4. Cl>tt3HKa: 8 KJiacc: yY.e6ttHK / A.B. TTepbtlliKHH. -6-e H3.U., crep. - M.: ,[(poqm, 2018. 

5. cJ:>11311Ka: 9 r<Jiacc.: yqe6HHK / A.B. flepbilliKHH, E.M. fyrnHK. - 4-e 113.U., cTep. - M.: 

,[(pocpa, 2017 . 

.LI:onOJll-lHTeJibHaSI JIHTepaTypa: 

1. A.B. TTepblWKHH cJ:>113111<a. 7 Knacc.: pa6o4a5r TeTpa.n:b 1< r1e61-111Ky A.B. TTepbtWKHHa. - M.: 
,[(pocpa, 20 l 7 

2. A.B. TTepbIWKHH ct>113HKa. 8 r<Jiacc.: pa6o'-fa5l TeTpa,ub 1< y'-Ie6irnKy A.B. TTepc,rwKHHa. - M.: 

Jlpocpa, 20 I 7 

3. A.B. TTepbilliKHH ct>11311Ka. 9 I<Jiacc.: pa6oY.a5l TeTpa,ub K y4e6m11<y A.B. TTepbllliKHHa. - M.: 
)J;poclrn, 20 l 7 

4. TecTbI no cp11311Ke .8 rrnacc, A.B. L£e6ornpesa - M.: ,Upoqla, 2017 
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5. TecTbl no cp11311Ke .9 1rnacc, A.B. qe6ornpesa- M.: .[(pocpa, 2017 
6. OnopHble Kottcne1<Tbl 11 pa3HoypoBHeBbie 3a.[laHl15I.8 ,mace E.A. MopoH. CTT6.: 000 

«BHKTOpHll nmoc», 
7. OnopHble K0HCITeKTbl 11 pa3H0yp0BHeBble 3a.[lamrn.9 [(JlaCC. E.A. MopOl·l. CI16.: 000 

«B111nop115I rrmoc», 
8. TeTpaLlb .Am£ na6opaTOpHbIX pa6oT. 8 KJiacc. H. B. ct>11nottoB11L1, A. r. BocKamu-I 
9. TeTpanb LlJI5I na6opaTOpHbIX pa6oT. 9 1<nacc.H. B. ct>11110Hos11q, A. r. BocKaH5IH. 

lhnepue·r-pecypcb[ 

TTepeqeHb 11mpopMaI._J:l10HHblX TeXI-IOJ10r11H., 11cn0J163yeMblX np11 ocyu.i:ecTBJiemnr 
06pa10BaTeJibHoro npouecca no n11cumrn11He (Mo.Aymo ), B1<moqm1 rrepeqeHb rrporpaMMH0ro 
o6ecneqeHl151 11 11HQ_)OpMal(l10HHbIX cnpasoqHbIX Cl1CTeM. 

B npouecce 3aH5ITl1n 11cnoJib3yeTc51 cneny10u.i:ee rrporpaMMHoe 06ecneL£eH11e: 

N!! 
IlpHMCHCl-lHC ITporpaMMHoe o6ecneqenue 

n/n 
l OrrepaUHOHHbie c11cTeMbl Microsoft Windows 

2 l1HTepHeT 6pay3epbl Yandex Browser 

3 Ocp11cttb1e nar<eTbI Microsoft Office, Libre Office 

4 ApxHB3TOpb1 7-zip 

5 TTpocMoTp 11 penaKrnpoBaH11e FastStone Image Viewer 
rpacp11qecK11x cpai1110B 

6 Pa6orn c PDF cpan11aM11 Sumatra PDF, PDF24 Creator 

7 Ha6op ay.[l110-Bl1JJ,e0K0.[leK0B K-Lite Codec Pack 

8 HoTHbitt pe.AaKTop MuseScore • 

CospeMeH!-lble npocpecCHOH3JlbHbie 6a3bl )],3HHb{X: 
HauttoHaJibHa5I 3JieKTpo~rna5I 6116m10TeKa (H35) https://rusneb.ru/ 
311eKTpOHHo-611611110TeqHa51 CHCTeMa U:eHTpaJlbHOH MY3bII<aJibH0H. LUK0Jlbl - AKa.[leMHH 
11crroJTHHTeJ1bCKoro 11.cKyccrna https://lk.cms.informsystema.ru/ 
3JTeKTpOHHa5I 611611110TeqHaH c11cTeMa «JIAHb» https:/ /e. lanbook..com/ 

I-fHTCpHCT-pecypcbl: 

KH11rn rro cp113111<e http://classfizika.ru/ 
U,11cpposb1e 06pa1osaTeJ1bHb1e pecypcbl http://www.openclass.ru/ 
MaTep11anbr 1< ypo1<aM no cp113111<e http://fizika.ru/ 

I-fuct>opMaL(HOHHO-KOMMYHHKaTHBHblC cpeJJ:CTBa 
OTKpbITa51 cp113111<a l. l. (CD) 
)K11sa5I. cp113111<a. Yqe6Ho-MeTon11qecKHtt 1<0Mnne1<T (CD) 
OT nnyra no 11a1epa (CD) 
Bonbllla51 3HUHKnonen1151 KHp11s1na 11 MecpOJlH51 (see rrpenMeTbI) (CD) 
Btt:pTyaJibHbre 11a6opaTOpHb1e pa6oTbI rro cp11311Ke (7-9 Kn.) (CD) 
l C: illI<oJTa. (!)113HKa. 7-11 Kn. 6116n110Te1<a HarnH.UHbIX rroco611n (CD) 
3neKTpOHHOe np1rnm1<eH11e I< KH11re H.A. 5IHywescKott «IToBTopeHHe 11 1<orupo11b 3Hatt11i1 no 
cp113HI<e Ha ypor<ax 11 BHeKJiaCCHblX Meponp1151Tl151X. 7-9 KJiaCCbI» (CD) 
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4. KOHTPOJib II OU:EHKA PE3YJibTATOB OCBOEHHH 
YlIEliHOro IIPE,[(META 

Kowrponh n ou:ettKa pe3y11hrnT0B ocBoemu1 yc1e6Horo npeJJ:Mern ocymecrnm1eTc51 

rrperroL(aBaTeneM B npou:ecce npoBeL(emrn npaKn-i:c-recKHX 3aH51THtt H 11a6opaTopHh1x pa6oT, 

Tecn-rpoBaHH51, a TaK}Ke BbIIIOJ1HeHH51 o6ycrnrOI.l.{l1Ml1C51 11HL(l1Bl1JlYaJlhHblX 3a].laHHH, rrpoeKTOB, 

11ccJieJJ:OBaH11tt. 

Pe3yJlbTaTbl06yqeHHH 

( 0CB0eHHbie yMeHHH, ycsoeHHble 

JHamrn) 

B pe3yJlhTaTe n3yqett1151 rrpeJJ:MeTa 

o6yY:aI01.l.{11HC51 L(OmKe1-i: 

yMeTb: 

OIIHChIBaTf, 

cptt3ttY:ecK11e 

CBOttCTBa 

He6eCHblX 

H 06b51CH51Tb 

51BJleHtt51 11 

TeJI: JJ:Bm1<e1-me 

TeJl H 

11c1<ycCTBeHHblX crryTHHKOB 

3eMmr; CBOHCTBa fa30B, 

}Kl1JlKOCTett H TBep].lblX Ten; 

OTJll1'-laTb r11rr0Te3bl OT HayY:HbIX 

Teop11i1:; 

OCHOBe 

L(eJlaTb BblBOL(b[ Ha 

3KCrrepHMeHTaJibHblX 

].laHHblX; rrpttBOJlHTb rrpHMepbl, 

IIOKa3bIBaEOI.l.{HC, 4TO 

Ha6mo.ueHH5! l1 3KCrrepl1MCHT 

518Jl5ll0TC51 OCHOBOH JlJ151 

Bbl.[{8H}KeHl151 nmoTe3 l1 

TC0pl1tt, II03B0Jl5IEOT npOBepHTb 

l1CTHHHOCTb TeopeTH'leCKHX 

BblBO)lOB; Y:TO Cp11311LJeCKa51 

Teopm1 ].laeT B03MO}I<HOCTb 

o6b51CH51Tb 113BCCTHbre 518JlCHH51 

rrpHpO)lb[ H 1-iayLJHblC qrnKTbI, 

rrpe.[{CKa3bl Ba'[b eme 

HeH3BeCTHblC 51BJleH 1-rn; 

rrpl1B0.[{HTb rrp11Mepb1 

rrpaKTHL[eCKOro HCITOJI b30BaHH51 

cp113HLJCCKl1X 3Hatt11A: 3aKOHOB 

MeXaHm<H, TepMO)lHHaMl1Kl1 H 

3JleKTp0JlHHaMH KH B 

<l>opMbl H MeT0}].bl K0I-ITp0JlH H 0L(eHKH 

peJyJlbTaT0B o6yqeHHH 

Oue1-1Ka ycnrnro oTneTa 

Ou_eHKa «5» cTaBHTC51 B TOM cnyqae, ecnn yLJal.l.{HHC51 

ITOKa3bl8aeT Bepttoe nOHHMaHHC cpl13HLJCCKOH cym1·lOCTH 

paccMaTpHBaeMbIX 5IBJleHttH H 3aKOHOMepHOCTett, 3aKOHOB H 

TeOpHH, .uaeT T04HOe orrpe;::i:ene1-rne l1 l1CTOJlKOBaHHe 

OCHOBHblX ITOH51THH, 3aKOHOB, TeopHH, a TaK}Ke npaBHJlbHOe 

orrpe;::i:eneHHe cpH3HLJeCKl1X BCJlHLlHH, HX e].lHHl1U: H crroco6oB 

113Mepettm1; rrpaBl1JlbHO BbIIIOm-rneT qepTC)KH, cxeMbI H 

rpacpmrn; CTpOHT OTBeT no co6CTBeHI-IOMY rrnatty, 

corrpOBO)KJlaeT paccKa3 HOBblMl1 rrpnMepaMH, yMeeT 

rtpHMeHHTb 3HaHH51 B HOBOH CH:Tyau:1111 rrpH BblflOJTHemrn 

rrpaKTHLJeCKHX 3a.uatt11H; MO)KeT ycTaHOBHTb CB513b Me)l(JJ:Y 

H3yciaeMhlM H pattee H3yLJeHHblM MaTep11aJ10M ITO Kypcy 

clrn3ttKHlxHMl111, TaK)Ke c MaTep11anoM, ycsoe1-rnb1M np11 

H3yY:eHHH )].pyrnx rrpe.uMeTOB. 

Ou.emrn «4» CTaBHTC51, ecn11 OTBeT yqe1-111Ka y .[{OBJTCTBOp51eT 

OCHOBHblM Tpe6osattl151M K OTBCTY Ha OU:CHKY 5, HO L(aI-I 6e3 

HCCTOJTb30BaHH51 co6cTBCHHOfO rrnaHa, HOBblX rrp11Mep0B, 6e3 

rrpHMCHCHl151 3Ha1-mi1 B HOBOH c1nyal{HH, 6e3 11CIIOJ[b30BaHH51 

CB513CH C paHee H3YLJCHHbIM MaTepttaJTOM H MaTep11aJIOM, 

ycsoeHHblM rrpH 113)'4eHHH ;::i:pyr11x rrpe;::i:MCTOB; eCJIH 

yqam11i1:c51 ;::i:orrycT11n OJlHY om1161<y HJll1 He 6oJiee .usyx 

HCJlQLfeTOB H MO)KeT HX HcrrpaBHTb CaMOCT051TCJlbHO l1Jll1 C 

He6onbWOH IIOMOI.l.{b!O ycunen5!. 

Ou_ettKa «3» cTaBHTC51, ecnH yLJamni1c51 rrpaBHJlbHO 

IIOHHMaeT tjH13HLieCK)'EOIXHMHLJec1<y10 cyl.l.{HOCTb 

paccMaTpHBaeMblX 51BJle(·ll1H 11 3aKOHOMepHOCTei1, HO B OTBeTe 

11MCFOTC51 OT)].CJlbHbie rrpo6eJibl B ycsoeHHH BOIIpOCOB Kypca 

cp113HKH, He npenHTCTB)'IOI.l.{He L(3JlbHei1weMy ycsoer·IHlO 

nporpaMMHOro MaTep11ana; yMeeT npHMCH51Tb IIOJl)'LJCHHbie 

3HaHl151 ITJ)H peweHHH npoCTblX 33)laLJ C HCITOJlb30BaHHCM 
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3Hepren{Ke; pa:UIH'--IHbIX Bl1J.l0B 

3rre1CTpOMarHI1THbIX 1nnyqem,r11 

.n:mr pmBI1TI151 pa.n:110 11 

TeJieKOMMYHHKal(I111, 

KBaHTOBOl1 q>I13I1KH B C03,n:amrn 

51,n:epHon 3HepreTI1KH, nmepoB; 

BOerrpI1HI1MaTb 11 Ha oeHOBe 

norryqeHHbIX 3HaHl111 

eaMOeT051TeJibH0 oueHI1BaTb 

I1Hq>OpMaUHEO, eo.n:ep)Kall(y1oe51 

B eoo6ll(eH11Hx CMI1, 

I1HTepHeTe, HayqHO-

rrony JIHpHbIX eTaTb5IX; 

3HaTb: 

CMbieJI ITOH51Tl111: cp11311qeeKoe 

5IBJieHHe, 

TeOpI151, 

rHn0Te3a, 3aKOH, 

Bell(eeTB0, 

B33I1MO.L{eneTBHe, 

3JleKTp0MarHHTHOe rroJie, 

BOJIHa, q>OTOH, aTOM, aTOMHOe 

51,n:po, 11ott11311pyroll(11e 

I13JiyqeHI151, rrnaHeTa, 3Be3,n:a, 

raJiaKTHKa, BeeJieHHaH; 

CMbICJl q>l13H'-IeCKI1X BeJII1LfI1H: 

eKopoeTb, yeKopeHHe, Maeea, 

e11rra, 11MrryJ1be, pa6oTa, 

MexaHI1L1eeKaH 

BHyTpeHH5151 

a6comoTHa51 

3Heprtt51, 

3Heprn51, 

TeMrrepaTypa, 

cpemrnH KHHeTI1Lfee1<a51 3HeprI151 

qaeTI1l( BeweeTBa, K0JIHqeCTBO 

TerIJIOTbl, 

3J1e1<TpI1L1eeKHH 

3neKTp11qeeK1111 

pe3HeTOpbl, 

ITOTeHL(I1aJI0B; 

3JleMeI--!TapHbll1 

3ap51J.l, 

TOK, 

pa3HOeTb 

eMbleJI q>H311'-leCKHX 33K0H0B 

KJ1aee11L1eCKOH MexaHHKH, 

BeeMHpHoro T5lroTeHl.'15l, 

coxpatteH11H 3Hepr1111, 

HMITYJlbea H 3JleKTpHL!eeKoro 

33p51,n:a, TepMOJ.ll1HaMI1KI1, 

3aKOHOB IT0CT05IHH0ro TOKa; 

BKJla.L{ poce11HCKHX 11 3apy6e)l<HbIX 

rreHbIX, 

HaH60JlbWee 

0Ka3aBU[HX 

BJll15IHHe 

1--1a pa3BHTl1e cp113HKH. 

r0TOBbIX cpopMyn, HO 3aTpy .n:irneTe51 rrpH peweHI1H 33J.l3LI, 

Tpe6yEOll(HX npeo6pa30BaHH51 HeKOT0pbIX cpopMyn; .n:onyeTHJI 

He 6oJiee OJ.lHOl1 rpy6on OUII16K11 I1 .zmyx 1--1e.n:OL[eTOB, He 

6onee o,n:Hon rpy6on H o.n:Hon Herpy6011 ow1161rn, He 6orree 

J.lByx-Tpex Herpy6bIX ow1160K, 0.L{H011 Herpy6on OWH6K11 11 

Tpex He,n:oqeToB; .uorryeTHJl qeTbipe 11Jll1 [151Tb He.L{0'-leT0B. 

OueHKa «2» eTaBHTeH, eeJ111 yL1all(1111e51 He OBJia,n:eJI 

OCHOBHbIMH 3H3HI15lMI1 11 yMeHI15IMI1 B e0OTBeTeTBI111 C 

Tpe6oBaHI15IMH rrporpaMMbI 11 .uonyCTl1Jl 60JibWe ow11601< H 

He,n:oqeT0B, qeM Heo6xo.n:t1MO ,UJ151 Ol(eHK11 «3 ». 
Ou;emrn nHCbMCHHblX K0HTp0JlbHblX pa6oT 

Ou,e1-1Ka «5» CTaBI1Te5l 3a pa6oTy, BbTIT0JIHeHHYIO IT0JIHOeTbFO 

6e3 ow11601< I1 He,n:oLfeTOB. 

OL~enKa «4» CTaBHTCH 3a pa6oTy, BblCTOJIHeHHYFO 

ITOJIHOeTbFO, HO npH H3JTWII111 B Hen 6oJiee 0,UH011 Herpy6on 

ow1161<11 11 o,n:Horo He_uoqeTa, He 6oJiee Tpex He.n:oLreToB. 

Ou,e1-1Ka «3» eTaB11Te51, ecn11 yqeH11K npaBI1JlbHO BbTITOJlHHJI 

He MeHee 2/3 Been pa6oTbr 11n11 .n:orryeTHJI He 6oJiee o.uHon 

rpy6on ow116rrn 11 .n:syx He,Uo'-IeTOB, He 6onee o.uHon rpy6011 

11 0J.lHOn Herpy6oti ow116K11, He 6oJiee Tpex Herpy6b1x 

OWI1601<, O,UHOH Herpy6on ow116KH 11 Tpex He.L{0'-leTOB, npH 

HaJrnqm1 L[eTblpeX-IT5ITl1 He.L{O'-leTOB. 

Ou,enKa «2» CT3B11TC5l, eCJlH 411eJI0 ow1160K 11 He,n:oL£eTOB 

npeBblel1Jl0 HOpMy J.lJ151 oueHKl1 «3)) 11JII1 npaBHJlbHO 

BblITOJIHeH0 MeHee 2/3 Beett pa60TbL 

OL{CHlrn npaKTH'ICCKHX tt Jia6opaTOpHblX pa6oT 

OuenKa «5» eTaBl1Te5l, eeJlH yL£all(l1tte5l BbIIT0J1H5leT pa6oTy s 

IT0JIHOM o6beMe c co6JIFO.L{eHHeM Heo6xo,UI1MOl1 

noeJie,U0BaTeJibHOeTH rrpoBe,n:eHHH OITblTOB 11 H3MepeH1111; 

eaM0eT05ITeJlbH0 I1 pau110HaJTbH0 MOI--ITI1pyeT tteo6xo,UHMOe 

06opy.n:0Batt11e; see 0ITb!Tbl npoBOJ.lHT B yeJIOBI15lX I1 

pe)1<I1Max, 06eeneL1HBaFOll(I1X noJ1yL1.eH11e rrpaBI1J1bHblX 

pe3yJlbTaTOB 11 BbIBO,UOB; co6JrFO)laeT Tpe6oBaHI151 rrpaBI1Jl 

6e1onaeHoro Tpy.n:a; B OTLl.eTe rrpaBHJlbHO H a1<1<ypaTHO 

BblITOJIH5leT Bee 3arr11eH, Ta6JI11UbT, ptteymrn, qepTe)l(I1, 

rpacj_rn1<11, Bb!L[I1eJieHI151; npaBI1JlbH0 BbIITOJIHHeT aHaJII13 

norpew1--1oeTett. 

Ou,enKa «4» eTaBHTe51, eCJII1 BblITOJIHeHb[ Tpe60Bal--1I151 I( 

ouettKe «5 », HO 6bIJIO .uonywe1--10 J.lBa-TpH He,n:oL£eTa, He 6onee 

OJ.ll-1011 1--1erpy6011 OWH61rn H 0,UHOro He,U04eTa. 

Ou,enKa «3» eTaBHTeH, eemr pa6oTa BblITOJIHetta He 

ITOJIHOeTbfO, HO o6beM BblITOJIHeHHOH '--!aeTH TaKOB, LI.TO 

CT03B0JlHeT noJirll1Tb rrpaBHJlbHble pe3yJibTaTb[ I1 BbIB0J.lbI; 

eCJIH B xo.n:e npoBe,n:eHH5l Ollb!Ta H I13MepeHHH 6b!Jll1 

nonyll(eHbl OWH6I<H. 

Ou,e1-1Ka «2» CTaBHTCH, eemr pa6oTa BblCT0JIHerrn He 

IT0JIH0eTblO H o6beM BblCTOJIHeHHOH '--!aCTl1 pa60Tbl He 

CT03BOJI5leT e,ueJiaTb npaBHJlbl-lblX BblBO,UOB; eeJ111 OCTb!Tbl, 

113MepeHHH, Bb[411eJieHH51, 1-rn6moneHI1}f np0113B0,UI1JTHeb 

Hen paBHJlbHO. 
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5. <l>OH)]; OIJ:EHOt.IHhIX CPE)];CTB 

1. Ko1npOJ1bHblH OITpOC 

2. J1a6opaTopttble H ITpaKTHL[eCKHe pa60Tbl 

3. KottTpOJlbHbfe pa60Tbl 

KJiacc 11cTOlfHHKH <f>opMHpoBaHHSI KOI-ITPOJibHO-HJMCpHTCJibHblX MaTepuaJIOB 

6 Mapott A.E. <t>11J11Ka. C6opHHK BOITpocos 11 3a,ua'-I. 7-9 Knacc&r. - M.: L(pocpa, 2014. 
ITep&IWKHH A.B. C6opHHK 3a,uat.f ITO q>H3HKe: 7-9 1<11acc&1. - M.: ACT: ACTpenb; 

B11a,u11M11p: BKT, 2011. 
Xam-raHOB H.K. <t>11J111<a. 7 1<11.: TeCTbI. - M.: L(pocpa, 2014. 
l!e6ornpesa A.B. TecT&l ITO cp113111<e. K yt.fe6H111<y A.B. ITepb1w1<11tta 7 I<Jracc.- M.: 

3K3aMeH, 2019. 
7 fpoMuesa 0.11. KottTpOJlbHbie I{ caMOCTOHeJlbHble pa6oTbl ITO q)113HKe. - M.: 

3K3aMeH, 2020. 
Mapo1-1 A.E. <DH3111<a. C6opr-rHK BOITpocos 11 3a,uat.f. 7-9 KJ1acc&1. - M.: L(pocpa, 2014. 
ITep&1w1<11tt A.B. C6opr-r11K 3a,uat.f ITO cp113HKe: 7-9 KJ1acc&r. - M.: ACT: AcTpen&; 

B11a,u11rvr11p: BKT, 2011. 

J1a6opaTOpHble pa60Tbl: 

• OITpe,ue11ett11e KOJ111'-IeCTBa TeITJlOTbl, ITOJ1yqe1moro B0,UOH ITPH TeITJl006MeHe CHarpeTbfM 

MeTaJIJ111'-IeCI<l1M UHJlHH,Up0M. 

• OITpe,uener-r11e y,uen&ttoH TeITnoeMI<OCTH semecTsa. 

• OITpe,uene~rne 0Tr-roc11TeJ1&H0H BJ1mI<ttocT11 s03,uyxa.OITpe,ue11e1-rne y,uen&HOH TeITnOTbI 

mrasnemrn: 11&,ua 

• C6opI<a 11 ITposepI<a pa60T&1 :rneI<Tp1,1c1ec1<011 uerm rrocT05IHttoro ToI<a. 

l13Mepe1-1He H pery111,1posatt11e c1111&1 TOKa. 

• l13Mepett11e 11 peryn11posatt11e ttanpmKettH5I. 

• I1ccJie,UOB3Hl-fe 3aBHCHMOCTl1 CHJib[ TOKa, 11,uymero qepe3 pe3HCTOp, 

conpOTHBnerm5I pe3HCTopa H 1-1arrpmI<eI-rn51 1-1a pe311cTope. 

• I1ccne,uosa1rne 3aBHCHMOCTH nyTH OT BpeMeirn ITPH paBI-lOyc1<0peH1-IOM 

,UBH)KeI-11111 6e3 Ha'-IaJibHOH CI<OpOCTH. 

T 

• ITposep1<a nmoTe3&I: ecm1 ITPH pasttoycKopeI-IHOM .UBH)1<e1-11111 6e3 1-1ac1aJibHOH cKopocTH 

nyrn OTHOC5ITC5I KaK p5I,U ttecIeTHblX '-Il1CeJ1, TO COOTBeTCTByrow.11e ITpOMe)KYTKH BpeMeHH 

0,Ul1HaKOBbl. 

• I1ccne,uoBaI-[l{e 33BHCHM0CTH CHJib[ TpettH51 CKOJlb)KeI-IH5I OT CHJ[bl H0pMaJibttoro 

,uasnett 1151. 

• I1cc11e,uosa1-111e 3as11c11MOCTH 

na,nettH5I. 

yrna OTpmKe1-11151 CBeTOBOro nycra OT yrna 
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• vbyc.rem1e xapaKTepHCTl-lK l-l3o6pmKemur rrpe,n:MeTa s rrnocr<oM 3epr<aJTe. I1ccne,n:oBairne 

3aBl-lCl-lMOCTH yrna rrpeJIOMJieHmI CBeTOBOro ny•-ia OT yrnarra,n:eHH51 Ha rpam1ue 

«BO3,n:yx-cTeKJIO ». 

• Ha6mo,n:eHHe CITJIOWHbIX H JIHHeHc.raTb!X crrer<TpOB H3Jiyc.reHH51. 

• I1ccne,n:oBaHHe Tper<oB: H3Mepem1e :rneprHH LfaCT!1Ubl ITO TOpMO3HOMy rryTH (rro 

cporn rpacp H51M). 

KottTpoJ11.H1.1e pa60T1.1/TecT1.1 

TECT«CTPOEHHEBEWECTBA» 

l BapMaHT 

Al. l13 rrpe.n:nmKem-1b1x yrnep)K)],eHHH Bbr6epHTe septtoe: 

l) see Tena COCTO51T H3 MeJiblfaHWHX lfaCTHU 

2) y seiuecrna HeT BHyTpe1rnero CTpoemrn 

3) Me)I<.n:y c.racTHUaMH HeT cso6o,n:Horo rrpoCTpaHCTBa 

4) qaCTHUbl nerKO BH)],eTb HeBoopy)!<eHHblM fJia3OM 

A2. 5lBJieHHe, rrpH KOTOpOM rrpOHCXO)],HT B3aHMl·IOe npOH!-fl<HOBeHHe 

MOJieKyJI O)],HOro serueCTBa Me)I<,iJ,Y MOJieKyJiaMH .n:pyroro, Ha3brnaeTC51 

I) KHITeHHe 

2) 6poyHOBCKOe )],BH)Ke~me 

3) KOI-!BeKUH51 

4) .n:mpcj)y31151 

A3. 5IBneHl-le .n:mpcpy3HH 

l) rrpOHCXO)]}fT s )(((,{)],((OCTHX 6bICTpee, l(eM s ra3ax 

2) rrpOHCXO)],HT B ra3ax 6bICTpee, LieM B )KH,ll_KOCT51X 

3) rrpOl-lCXO)],HT s rnep,ll_blX TeJiax 6blCTpee, c.reM s ra3ax 

4) He rrpOHCXO,ll_HT s rnep.n:bIX TeJiax 

A4. f£pw rroHmKeHHH TeMrrepaTypbr seiuecTB, yqacrnyroiuwx B rrpoL(ecce 

.n:mpcpy3HH, .n:mpcpy3H51 rrpOHCXO.[(l{T 

l) Me,n:nemree 

2) 6brCTpee 

3) C TOH )Ke CKOpOCTbI{) 

4) HHor.n:a 6brcTpee, HHor,ua Me.n:neHHee 

A5. Me)I<.llY Mo11e1<y11aM11 seruecrna 

l) H 111<arrne CHJlbl He .ne11crny10T 

2) ,neHCTBY~T cttnbr rrpHT51)I<eHH51 

3) ,udkTBy10T CHJ1b1 OTTaJ1KHBai-rn51 

4) .n:eikTBY~T CHJlb[ rrpHT51)KeHH51 H OTTam<HBaHH51 

A6. Ecmt seiuecrno coxpmrneT cpopMy H o6beM, TO OHO l-!aXO,llHTCH 

I) 13 ra3oo6pa3HOM COCTOHHHH 

2) B )KH,llKOM COCTO51HHH 

3) B TBep,n:oM COCT051HHH 
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4) B )I<H)lJ<0M HJU1 ra3006pa3HOM C0CT051.HH11 

A 7. PaccT051.HHe Me)I<.UY M0Jie1<yJiaMH semeCTsa ropa1.uo 6oJI&we pa3Mepos caMHX M0Jie1<yn. 

BemecTso Haxo;:i:11Tc5l 

1) B ra3006pa3HOM C0CT051.Hl1H 

2) B )[(H,ll_I<0M C0CT05lHHH 

3) B TBep,uoM C0CT051.Hl111 

4) B )[(H,[(I<0M HJIH ra3006pa3HOM C0CT051Hl111 

A8. XaoT11L1ec1<oe )].BH)KeH11e MeJIKHX 4aCTHU, ttaxo;:i:5lll(HXC5l B )KH.UK0CTH, Ha3&rnaeTC51 

1) KHITeHHe 

2) 6poyHOBCKOe .UBH)KeH11e 

3) I<0HBeI<l(H51 

4) .U11Cpcpy3H5I 

2 BapHaHT 

A 1. vb rrpe.UJl0)[(eHHblX yTBep)l<,UeHHH: Bb16epHTe septtoe: 

1) M0JleI<yJiy M0)l<H0 ys11.ueTb Hesoopy)[<eHHblM rJia30M 

2) MOJieI<yJibl pa3JIWIHblX Bell(eCTB 0)].HHaI<0Bbl 

3) M0JieKyJiy HeJib351. pa3,ueJIHTb 1-rn 4aCTH 

4) M0JieKyJia- JT0 MeJI&Lral1:wa51 Lracn1ua semecTsa 

A2. ,[{Hcpcpy31151 rrp0HCX0.UHT 6naro.uap51 T0My, 4T0 

1) M0JieKyJibl HeIT0,ll_BH)KHbl 

2) M0JleKyJibl Herrpepb!BH0 6ecrrop5l.UOLIHO .UBHraEOTC5f 

3) see MOJJeI<yJJbl .UBHralOTC51. s 0,UH0M HanpaBJleHHH 

4) M0JJer<yJibl He CTMKHBaIOTC51 Me)K.UY co6ol1: 

A3. 5IsJJeHHe .u11cpcpy3Hl1 M0)KeT 1-ra6mo.uaTbC5I 

1) T0JlbKO B TBep,UblX TeJlaX 

2) T0JlbKO B )l(H,ll_K0CT5IX 

3) T0JJbI<O B ra1ax 

4) B ra3ax, )l<H,[(K0CT5lX n TBep)].b[X Tenax 

A4. ITp11 IT0BbIWeHHH TeMnepaTyp&1 semecTBa npou:ecc .uncpcpy1nn M0J1e1<yJI JToro semecTBa 

rrp0HCX0.UHT 

I) C TOH )l{e CI<0p0CTbEO 

2) 6 blCTpee 

3) Me.z:i:neHHee 

4) 1mor;:i:a Me,uJiem1ee, 1mor.ua 6b1CTpee 

AS. Me)KJl:Y M0Jie1<yJraM11 Bell(eCTBa 

I) He ;:i:el1:cTBy1OT Hm<a1<11e cnn&1 

2) He .uencTByroT CHJI&r npHT5Dr<eHH51. 

3) ,ueH:CTBYlOT CH"Jlbl npnnrn<eHH51. Ha paCCT05IHl151X, cpaBHHMblX C pa3MepaMH" caMHX M0JJeKyJI 

4) .uel1:CTBYIOT CHJlbl rrp11T5DI<eHH51 Ha pacCT05IHH51X, ropa3.U0 60JibWHX pa3MepoB caMHX MOJJer<yJI 

A6. EcnH" setl(ecrno coxpaH5leT 06-beM, TO OHO ttaxor..1,rnc51 

l) B ra.1006pa11-10M coCT05IHHH 

2) B )1(11".[{I<0M C0CT05IHHl1 
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3) B rnep,uoM C0CT051HIU{ 

4) B )KH,UK0M HJIH TBep,U0M C0CT051HHH 

A 7. PaccT051HHe Me){<.UY M0JieKynaMH sew.ecrna cpasttHM0 c pa3MepaMH caMHX M0JieKyn. 

Bew.ecTso 1-1axo,uHTC51 

1) B )KH,UK0M HJIH TBep,U0M C0CT051HHH 

2) B ra3oo6pa3HOM C0CT051HHH 

J) B )KH,UK0M C0CT051HHH 

4) B rnep,U0M C0CT051HHH 

A8. 5poyHOBCKOe ,[(BH)Ke1rne [10,UTBep)K,UaeT cyw.ecTB0BaHHe 

1) IT0CT051HH0f0 6ecnop51,UO•moro ,[(8H)KeHH51 M0JieKyJI 

2) arpernTHbIX C0CT051HHH sew.ecrna 

3) npoMe)KYTK0B Me){(.uy M0JieKyJiaMH 

4) CHJI npHrn)Kemrn Me)K.UY M0JieKyJiaMH 

OTBeTbl I-Ia TeCT no Q)H3HI<e CTpoetttte sew.eCTBa. 

1 sapl1aHT 2 sapHaHT 

Al-1 Al-4 
A2- 4 A2- 2 
AJ- 2 
A4- 1 
AS- 4 
A6-3 

A7- 2 
A8 -2 

AJ-4 
A4- 2 
AS- 3 
A6-4 
A7- 1 
A8- I 

TECT. «,[(BIDKEHl1E. B3AlfMO,[(EHCTBME.» 

BapHaHT 1 
3aK01-1•une onpe,uer1e1-1He. l13Me1-1e1-1v1e nonmI<emrn TeJia 0TH0CHTeJibH0 .upyrnx TeJI c Telfer-rneM 

speMeI-111 Ha3bIBaeTC51 .... 

MexaHH<.feCKHM .D.BH)KeHHeM 

TpaeKTopttett 

npOH,UeHHblM nyTeM 

OTHOCHTeJibHO KaKHX TeJI naccm1mp, CH.LJ.51W.HH B .D,Bmr<yW.HMC51 saro1-1e, 1-1ax0.D,HTC51 B C0CT051HHe 

ITOK051.? 

0TH0CHTeJibH0 Baro1-1a 

0TH0CHTeJibH03eMJIH 

0TH0CHTeJibH0 llJiaTCpopMbl 

3.KaKa51. TpaeKTop1rn .usm1<e1rn51. rrpH no,u'beMe JIHQ)Ta Ha sepxHHH Tra){<? 

0r<py)KHOCTb 

11p5IM3H 

JI0MaL-1351. KpHB351. 

4. Y 1<a)l<11Te TeJio, .unvrn<yw.eec51 pas1-10Mep1rn? 

.LJ.8H){(eHH513BTOM06HJI51.11pHTOpMO){(eHHH 

.D,BH)I<eHHe M351.THHl<a B ccacax 

Tec1e1-rne 130.D,b[ B ropH0H pe1<e 
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5.KaK I·Ia3bIBaeTCH HBnemfe coxpaHeHlrn CKOpOCTH Tena rrpH OTCYTCTBHH ,ueHCTBHH Ha Hero ,upyrHX 

Ten? 

,um:pcpy311ei-r 

MeXaHH'-IeCKHM L(BH)KeHHeM 

1rnepu11ei-r 

6.ff'lena neTHT co CKOpOCTbIO 18 KMl'l, Bblpa3HTe CKOpOCTf, s Mic? 

1) 10 Mic 2) 7 Mic 3) 5 Mic 

7.ABTOM06Hnb, LlBHraHCf, co CKOpOCTb[O 20 Mic, rrpornen ITYTb 3600 M. CKOJTbKO BpeMeHH LlBHTaJIC5l 

aBTOM06HJib? 

l) 180 c 2) 4 MHH 3) 0,2 q 

8.Ecmr KaTep rroseptteT ss1eso, Kyna OTKJIOHHTC5l rxaccm1mp? 

1) srrpaso 

2) sneso 

3) OCTaHeTC5I Ha MeCTe 

9.oyKCHp rrporneJI 3a 3 L[ rryTb B 54 KM. BbILIHCnHTe CKOpOCTb 6yKCHpa? 

l) 15 Mic 2) 3 Mic 3) 5 Mic 

l O.HattL(l1Te cpe.umoIO CKOpOCTf, Jlf,[)KHHKa, c KOTOpOH OH rrpoexan 30 KM, ecnH rrepBbie l O KM OH 

rrpeononen 3a 12 MHI-1., a OCTaBllIHeCH 20 KM - 3a 28 MHI-17 

1) 12,5 Mic 2) 14 Mic 3) 13,5 Mic 

BaprtaHT 2 

l .3aKOH'-IHTe orrpeneneHHe. 

JlrrnH5l, KOTopyIO OITHCbIBaeT TeJIO npH CBOeM .[lBH)Kemre, Ha3bIBaeTC5l ... 

MexaHH'-IeCKHM LlBH)KeHHeM 

TpaeKTOpHH 

rrpouneHHblM rryTeM 

2. 0THOCHTeJibHO KaK11X TeJI rracca)[<Hp, CT05lLUHH Ha rrany6e LlBlrn<yr.uerocH TeITJIOXO.[la, HaXO.[lHTCH 

B ITOKOe? 

OTHOCHTenbHO 6epera 

OTHOCHTeJibHO 80.[lbl 

OTHOCHTeJibHO caMoro Terrnoxona 

3.KaKOBa TpaeKTOpH5l ,[l8H)KeHH5l MHLia BO BpeM51 cpyT60J1bl-IOro MaTYa? 

rrp5lMa5l JIHHHH 

OKpy)KHOCTb 

Kptrna5l JIHHH5I 

4. Y Ka)[<HTe, KaKoe -reno nsmKeTc5l paBHOMepHo? 

asrn6yc 1-1a6HpaeT CI<OpOCTb 

LlBH)KYLUHHC5r 3CKaJiaTop Me-rpo 

rracCa)[<HpCKHH noe3.[l, ITO.[lbe3)[(aIOW:HH K OCTaHOBI<e 

5. Y 1<a)I<HTe, Ka1<0e Teno ,ll,BH)[<eTc5l no 11Hepu1111? 

cHe)1rna51 nasm-rn 

cJ.wr60JibI-lblH M51'-l B rrpoMe)KYTKax Me)[{.[ly ynapaMH no HeMy 

rroe3.[l, ,[l811)[(YW:HHCH C rIOCTOHl·IHOfi CKOpOCTblO 

6.)]plb(jHrn ITJlblBeT co Cl<OpOCTblO 36 KMl'l, Bblpa3HTe 3TY Cl<OpOCTb B Mic? 

1)15MIC 2)10MIC 3)9MIC 

7.3aHU HMeeT c1<opocTb 5 Mic, npo6erae-r paccTOHHHe s 155 M. PaccL111Tai1Te speMH nsmKe1➔ 11H 

Jai-rua? 
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1)31MHH 2)3lc3)0,3lc.r 

8.TTacca){rn:p aBrn6yca Herrp0I13B0nbHO 0TKnOHl1nC5l l·la3a,u. 9eM 3TO Bbl 3BaHo? 

aBTo6yc pe3K0 OCTaH0Bl1nC5C 

aBTo6yc IT0BepHyn Bneao 

aBTo6yc yaen11'-!11n CKOpOCTb 

9.C KaKOH cKopocTbl-0 .n;a11raJTC5C rroe3,n; Ha rreperoHe .UJT11HOH 50 KM, ecn11 orr rrpowen ero 3a 34 

M11H? 

MOneKynhI )KH,UK0CTH CHnhHee rrpttT5CrHBaFOTC5I K M0JTeKynaM PYKH, 1IeM MOneKynbl MaTeprrn, H3 

KOTOpOH c.uenaHbl rrepc.raTKl1 

MOneKyJThI MaTepm-1, 113 KOT0pOH c,n;eJTaHbI rrepc.raTKH, Cl1JlbHee rrp11T5Trl1Ba [0TC5I K MOJTeKyJTaM PYKH, 

c.reM MOneKynbI )((11,UKOCTH 

MOneKyJTbI )Kl1,UKOCTl1 0TiaJTKl1Bal-OTC5I OT pyrrn, a MOJTe1<ynbl MaTepHH rrp11n1.rnaa1-0TC5T 

1 0.I13BeCTHO, L!TO rpy30B11K exaJT 2 L( co cpe,utteH CKOpOCTbfO 50 KM/c.r. KaKOH rryTb OH rrpoexaJT 3a 

3TO BpeNrn? 

1) 100 KM 2) 125 KM 3) 150 KM 

OTBeTbI K TeCTy «,UBmI<eirne. 83al1MO,UeHCTBl1e. » 

J''fo 3M31·1Hll I 2 3 4 5 6 7 8 9 10 
J,fo oapHa11Ta 

I 
2 

4 4 2 2 3 3 4 4 3 4 
2 3 3 2 2 2 2 3 4 4 

TECT «,[(ABJIEHUE TBEP ,LI:blX TEJC, )KU,[l;KOCTEH. M r A30B» 
Bap11aHT 1 

OT '-lero 3aBHC11T pe3ynbTaT .uei-t:crn115l cttnhr Ha Teno? 

OT MO.UyJrn Cl1Jlbl HOT rrnow:a.u11 IT0BepXHOCTl1, Ha K0T0PYl-0 0Ha ,ueHCTByeT 

OT rrnow:a.n:11 rroaepxHOCTH, Ha KOTopy10 oHa ,uei-1:crnyeT 

OT MO.UY JUI Cl1Jlbl 11 He 3aBl1Cl1T OT rrnow:a.n:11 rroaepXH0CTl1, Ha KOTopylO 0Ha ,ueHCTByeT 

,UJT5I c.rero 11epe,uH11H KOHeu rno3,u51 3aocTpmoT? 

.D:JI5l yBeJTtt1IeHH5I ,uaBneHH5I 

.n:mr KpaCOTbl 

,un5l yMeHbWeHl15l ,uaBJTeHl15l 

TTo.u .ueHCTBl1eM CHJTbl T5C)KeCTH )KH.UKOCTb .... 

He rrepeMew:aeTC5l 

rrepeMew:aeTC5l C 6oJTee HH3KHX MeCT Ha 6onee BblCOKHe 

rrepeMew:aeTC5l c 6onee BbIco1<11x MeCT Ha .UHO cocy.ua 

TT pH y.n;aJleHHH OT llOBepXHOCTl1 3eMnH aTMOCcj)ep1-10e .uaBnettHe ..... 

yMett&waeTc5l 

He 113MeH5TeTC51 

y aem,r curnaeTCH 

Ha TeJTo, ttaxo.uHw:eec5I B ra3e, .uei-1:CTByeT .... 

TOJlbKO c11na TH)KeCTH 

c11JTa TmKecn1. 11 c11J1a, a&rramrnBa1ow,a5I 3TO Teno 113 ra3a 

TOnbKO cIrna, BblHlJIKl113a!OWa5C 3T0 Teno 113 ra3a 
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Bbl'-lHCJIHTe ,uaBJieHHe MOpCKOH BO.Ubl Ha rny6111-re 40 M, eCJIH ITJIOTHOCTb MOpCKOH BO.Ubl I 030 

Kr/M37 

I)4I21dla 2)4,12Tia 3)4l20ITa 

C KaKOH CHJIOH ,uaBHT aTMOCcpepa 1-ra ropH30HTaHbHy10 ITOBepXHOCTb HJIOl.l.(a,UbfO I 00 CM2, npH 

HOpMaJibHOM aTMOccpepHOM ,uaBJieHHH7 

I) 1013 H 2) 7,6 H 3) 76000 H 

Ha 60JibWOH rropweHb nr.upaBJIWleCKOro npecca C ITJIOl.l.(a,UbfO 400 CM2 

ITOCTaBJieHa rnpH MaCCOH 5 Kr. KaKOH MaCCbl rHplO HY)KHO ITOCTaBHTb 

Ha MaJibTH rropweHb ITJIOl.l.(a,UbEO 80 CM2, '-lT06bI )[(11,[J,KOCTb B rrpecce OCTa- JiaCb B paBHOBeCHl17 

I)0,5Kr 2)2Kr 3)IKr 

ITorpy)Kemrne B BO.UY Teno Maccoi1 4,5 1<r rroTep5IJIO B Bece 15 H. 4eMy pam-ra ,uei1crnyrol.l.(a51 Ha 

Hero B BO,Ue apx11Me,UOBa CHJia? KaKOH 6blJI Bee Tena B B03,uyxe? 

1)15H;45H 2)15H;4,5H 3)30I-I;45H 

KaI<oe ,UaBJieHHe OKa3b[BaeT Ha rpyHT rpaHHTHa5[ KOJIOHa o6beMOM 6 M3, eCJil1 ITJIOl.l.(a,Ub OCHOBaHirn 

1,5 M2, a ITJIOTHOCTb rpaHHTa 2600 Kr/M37 

I) 104 Kila 2) 104 na 3) 104 KH 

Bap11aHT 2 

8 KaKOM COCT05IHl1H Bel.l.(eCTBO rrepe,uaeT OKa3b!BaeMoe Ha Hero ,uaBJieE-me BO Bee CTOpOHbl 

0,[J,HHaKOBO? 

TOJibKO B )[(11,[J,KOM 

TOJibKO B ra3006pa3HOM 

B )[(11,[J,KOM 11 ra3oo6pa3HOM 

,[(JI51 qero Jie3BHe pe)KYl.l.(HX HHCTpyMeHTOB OTTa'-lHBaIOT? 

,[J,Jl51 Toro, lfT06bl HX ner'--le 6b!JIO .uep)KaTb B pyKe 

.UJIH yBemP-le1rnH ,uaBJieH1151 

,[J,Jl51 yMeHbWeHl151 ,uaBJieHH51 

CBo6o,uHOH ITOBepXHOCTblO )[(H,[J,KOCTH Ha3bIBaeTC51 .... 

ITOBepXHOCTb, KOTOpa51 He conp11KacaeTC51 co CTeHKaMH cocy)].a 

ITOBepxHOCTb, KOTOpa51 corrpm<acaeTC51 co CTeHI<aMH cocy.ua 

JTE06a51 ITOBepXHOCTb )1(11,[J,[(OCTH 

ITpH yBeJil1'-leHHl1 C)Kanrn: ra3a .L(aBJTeHHe, KOTOpoe OH np0113BO.L(HT .... 

He 113MeH5leTC51 

yBeJI 11Lm BaeTc51 

y.Mem,waeTcH 

Ha Teno, 1-raxo.um.u.eec51 B )l(HLJ.KOCTH, LJ.enc-rnyeT .... 

TOJlbKO orna T5DI<eCTH 

TOJlbKO Bb!TaJIKHBaIOl.l.(a51 CHJla 

CHJla T5DI<eCTH 11 Bb[TaJ1KHBaEOU.(a51 Cl-1Jta 

,[(aBJleE-rne MOIJCKOH BOLi.bl Ha HeKOTOpOH rny611He COCTaBm1eT 2018,8 Krla, ITJIOTHOCTb MOpCKOH 

BOLi.bl I 030 Kr/M3. Onpe.uernrre ::rry rny6irny? 

1)2M 2)250CM 3)200M 
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Kar<0sa Ilnor.u:a.llb ropH30HTaJTbHOH nosepxHOCTH, Ha r<OTopy10 aTMoccpepa nei1cTByeT c c11noi1 

151,95 H, npH HOpMaJTbHOM aTMOCQ)epHOM nasJTeI-mH? 

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

ITnor.u:a.llb nopwHei-1 rnnpasnw1ecr<oro npecca 200 CM H 0,5 cM2. Ha 6onh- woi-1 nopweHh 

,uei1CTByeT cmrn 4 KH. Kar<a5! ee ypasI-1osec11T c11na, np11naraeMa5l K ManoMy nopwHIO? 

1) lOOH 2) 1 H 3) lOH 

,UeTaJTb o6beMOM 75 CM3 seCHT 6 H. CKOJibKO OI-!a noTep5IeT B sece, ecJTH ee norpy3HTb B 

MaWHHHOe Maeno? CKOJibKO OHa 6yneT seCHTb s 3TOH )KH,llKOCTH? 

1) 0,7 H; 5,3 H 
2) 0,5 H; 5,5 H 

3) l,4 H; 4,6 H 

fpam1THa5l nmua Jie)KHT Ha 3eMJTe, OI1Hpa5!Cb Ha rpaHb, l1Me1or.u:y10 ,UJIHHY 1,2 M 11 WHpvrny 0,8 M. 

Onpe,uen11Te ,uasnettHe nJIHTbl Ha 3eMJIIO, ecmf ee Macca 480 Kr? 

l) 500 rra 2) 460 KITa 3) 5 KTTa 

0TBeTbI K TeCTy «,UasJieH11e TBep,UblX TeJT, )KH,UKOCTeH H ra3OB» 

N~ 1ana111,111 I 2 3 4 5 6 7 8 9 10 
N~ nap11a1-1ra 

I 
2 

I I 3 I 2 I I 3 I I 
3 ? I ? 3 2 I 3 I 3 

Ko1-1Tponbnan P A.6OT A «BHyTpeHHHH :rneprHH» 
KaKoe KOJil1'-leCTBO TeITJTOTbl Tpe6yeTC5l ,UJ15l HarpesaHH5l CTaJTbHOH ,ueTaJTH MaCCOH 200 r OT 35 .uo 

1235 °C? 

CKOJibKO '.JHeprvIH Bbl,UeJTHJIOCb npH OXJia)K,lleHirn Kycr<a Me.UH MaCCOH 0,6 Kr OT272 °C .llO 22 °C? 

Kar<oe KOJIH'-leCTBO TeCTJTOTbl Bbl,UeJTl1TC5l rrp11 C)KHfaHl1H 3,5 Kr Topcpa? 

KonTpOJibI-rnH pa6oTa «113MEHEHHE arperaTHblX cocTOHHHH Bem.ecTBa» H «TcnJIOBMe 
,UBHraTCJIH» 
CKOJlbKO TefIJlOTbl noTpe6yeTC5l, '-IT06bI l OOKr 8O,Ubl, 835ITOH rrpH TeMrrepaType l O °C, HarpeTb .uo 

l 00 °C 11 o6paTHTE, B nap? y ,ueJibHa51 TeITJTOTa rrapoo6pa30BaHH51 8O,llbl 2,26• I 06 .lJ:)K/Kr. 

Ha'-IepTHTe npttMepHblH rpaQ)HK 113MeHeHH5I TeMrrepaTyp&r BO.Ubl C Te'-leHHeM speMeHH rrpH ee 

1-1arpesaH1111 H rrocnenyror.u:eM Kttnet11111. 06031-Ia'-l&Te pa3JIHLII-Ible ero y'-laCTKH 11 yr<m1mTe, KaKoMy 

COCT05IHHIO 8O,llbl OHH COOTBeTCTBYfOT. 

KaK o6b5ICHHTb, LETO 11crrapeHtte )KH,llKOCTl1 rrpo11cxo,u11T np11 JTI060H Tel\mepaType? 

Ko1npoJibHaH pa6oTa «3J1eKTpHL1ecKHH TOK. 3JieKTpHLICCKHe 3apH,Ub1» 
1. PaccLI11Ta11Te conpoTHBJTerme Me,uHoro rrposo.ua, ,un11Ha KOToporo pasHa 9 KM, a rrnor.u:a,u1, 

norrepeLIHOro ceLieHH5I 30 MM2. Y .ueJU,HOe corrpoTHBJTeHHe Me.UH 0,017 OM • MM • M2. KaKOBa CHJia 

TOL<a B )TOM npOBOL(HHKe, eCJTH Harrp51)KeHHe Ha ero l<OHUaX 3,4 s? 

Y'-laCTOK uerrH cocTOHT 113 .usyx pe3HCTopos corrpOTHBJTe1-meM R, = 20 OM 11 R2 = 10 OM, 

coe,u11HeHH&rx nocne.uosaTen1,1-1O. HapHcyfrre cxeMy 3Toro y'-lacTI<a uerrtt H orrpenemne ero 

conpoTHBJie1rne. 
IToLreMy .UJT51 H3roTOBJTeHH51 ::ineKTpw-1ecImx nposonos rrpmv1e1-1moT 06b1cmo amoMm-mesyIO HJIH 

MeL(HYfO npoBOJIOI<y? 

Ko1-1Tponb1-rnn pa6oTa «JAKOHhl JJie1npHLiecKoro To1(a» 
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1.BpeM5l pa3p5!JJ,a MOJ1HHH paBHO 3 C. CHJia TOKa B KaHaJie MOJIHHH 0KOJIO 30 Ka. KaKOH. 3ap5!)], 

rrpoXO)],HT no I<aHaJiy MOJIHHH? 

Ha p11cy11Ke 1no6pm1<eH rpacjrnK 3aBHCHMOCTH CHJlbl TOKa B rrpOB0)],IHIKe OT 1-1arrpm1<eHH5l Ha 

ero KOHL(ax. L£eMy paBHO corrpOTHBJiemte rrpOBO.UHHKa? 

Ha Koprryce :)Jle1<Tpo.n:pem1 y1<perrneua rn6nwma c 1-ra.n:rrttcb10: "220 B, 500 BT". HaHL{HTe c1rny 

TOKa, l10Tpe6JI5leMoro :rneKTpOJ(peJibIO rrpH BKJIIOliemrn: B ceTb. 

KaKyIO pa6oTy cosepurnT 3JieI<TpHlieCKHH TOK B TeYeHHe 2 Ml·IHYT, ecJIH CHJia TOKa B rrpOBO,UHHI<e 4 

A, a ero corrpOTHBJieHHe 50 OM? 

KOHTpOJibl-taSI pa6oTa no TCMC ««3JICKTpH<tCCKHC SIBJICHHSI►> 
Pe111cTopb1 c corrpoT11BJie1-11151MH 5 OM 11 10 OM coe,um1e1-1b1 rroCJie.n:osaTeJibHO. l£eMy pas1-10 Hx 

o6w_ee corrpoTHBJier-rne? 

ITposo)],HHKH corrpoTHBJ1e1-111eM 3 OM H 7 OM coemrneHbI rrapannenbHO. Orrpe,uen11Te o6w_ee 

corrpOTHBne1-111ecoe,utt1-1e1-1H51 

KaI<yio pa6oTy COBepWHT TOK CHJIOH 3 A 3a 10 MHH rrpH HarrpmKemrn B uerrH 15 B? 

CKOJlbKO TeITJIOTbl Bbl,L(eJIHTC5l s '.)Jie1<Tpo1-1arpeBaTeJie s TeYeHHe 2 MHH, ecmr ero 

corrpOTHBJieHHe 20 OM, a CHJia TO Ka B uerrH 6 A? 

vb KaKoro MaTep11ana H3roTOBJieHa crrHpaJib 1-rarpeBaTeJibHOro 3JieMeHTa, <repe3 I<OTOpblH 

rrpoTer<aeT TOK c11noi1 4 A, ecmr ero J(JIHHa pas1-1a 16 M, a ceqe1-111e 0,24 MM2 11 uarrp51)Kemre B ceT11 

120 B? 

KonTpOJihl-tan pa6oTa «CBCTOBblC HBJICHHH» 

.[(JI5l tJ:ero CTeI<JIO J(JI5l 113roTOBJiemrn 3ep1<an urnmpyeTC5l I{ fTOJI11pyeTC5l C oco6oi1 TW.aTeJibHOCTbIO? 

Y roJI Me)I<,UY rra,L(aIOW.HM 11 OTpa)KeHHbIM Jiy<!aMH COCTaBJI51eT. Tio.n: KaKHM yrnoM I< 3epKaJIY rra.n:aeT 

cser? 

OrrT11c.i:ecKa51 c11na TOHI<OH co6ttparow_ei1 Jil1H3bI 0,6 .n:rrTp. OrrpeJ(emne cjJ01<ycHoe paccT05IHHe 

JIHH3bl. 

ITocrpowre 11306pm1<euwe npenMeTa AB B nnocKOM 1epKane MN (p11c.). KaKoe 3TO 6y.n:eT 

11106pa)Kett11e? ITotJ:eMy? 

CseTOBOH nyq rra.n:aeT Ha cTeKJI5lHHYIO TpeyroJibHYIO npH3MY (pHc.) Ha<1epT11Te np11MepHbrtt xo.n: 

noro Jiy<!a B npH3Me H ITO BblXO,Ue 113 uee. 

ITocTpottTe 11106pm1<e1-me rrpe.n:MeTa AB, .n:asaeMoe JIHH30H c cj)OKYCHblM paccTom-rneM F. 
Oxapa1<Tep113yi1Te 11306pm1<e1-rne. 

OrrpeJ(eJIIHe OfTTHtJ:eCKyfO CHJIY pacce11Barow_ei1 JIHH3bl, eCJIH 113BeCTHO, 4T0 rrpe.n:MeT pacrrOJIO)KeH 

rrepe.n: Hett Ha pacCT05lHHl1 50 CM, a MHl1MOe 1no6pan<emre HaX0.[(11TC5l Ha paCCT051HHH 20 CM OT Hee. 

KonTpOJib1-tan pa6oTa «KHHCMaTHKa MaTcpuaJ11>HOH To•1KH» 

HccJieJ(yeTc51 rrepeMew.eu11e cnoua 11 Myx11. Mo,ueJib Ma"rep11aJibHOH TOYKH MmKeT 11crroJib30BaTbC5l 

,[{JI5[ Ol1HCaHH51 )],8H)KeHl15l: 1) T0JibKO CJI0Ha, 2) TOJibKO MYXH, 3) I{ CJIOHa, H MYXH B pa3Hb!X 

11CCJie,[{0BaHH5lX, 4) HH CJIOHa, HH MYXH, flOCKOJlbKY no )l(HBbie cyw_eCTBa 

BepToneT Mtt-8 .n:ocT11raeT c1<opocT11 250 KM!tJ:. Ka1<oe BpeM5l 01-1 3aTpaTHT Ha nepeneT Me)KL{Y 

,UBYM51 HaceJieHHbIMH rryttKTaMH, pacrr0JIO)KeHI-IblMH Ha paCCT051HHH I 00 KM? I) 0,25 C 2) 0,4 C 3) 

2,5 C 4) 1440 C 

Ha pHCYHKax rrpe,ucTaBJieHbl rpacpmrn 3aBHCHMOCTH K0OpL{HHaTbl OT BpeMeHH J(JI51 L!eTb!pex TeJI, 

J(BH)1<yw_11xc51 BL{OJib oc11 OX. Ka1<0e 113 Ten JJ,BmKeTC51 c ttaH60JibWei:i no Mo,uymo c1<opocTbIO? 

Benocrmen11cT coe3)KaeT c ropKH, ,uB11ra5lcb rrp5!MOJIHHeihro 11 paBuoyc1<opeHo. 3a speM5l crrycKa 

c1<0pocTb Benoc11rre.n:11crn yseJIHtJ:HJTaCb Ha l O Mic. Y c1<0pem1e BeJ1oc11ne,u11cTa 0,5 Mlc2. CKOJibKO 

BpeMel-lH )],JIHTC51 cnycK? I) 0,05 c 2) 2 c 3) 5 c 4) 20 c 
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J1bDKHI1K CbeXaJI C ropKH 3a 6 c, )].Bttra5fCb C 110CT05IHI-Ib!M ycKopemleM 0,5 Mlc2. O11pe)].eJII1Te 

)].JIHHY rop,m, ecnH H3BeCTI-I0, 4T0 B Ha4aJie cnycKa CK0p0CTb nbDKHHKa 6bma paBHa 18 KMILf. l) 39 

M2) 108M3) 117M4)300M 

MoTOpHa5f nO)].Ka )].BIDKeTC5f 110 TeLCemuo pe1m co CK0p0CTblO 5 Mic 0TH0CttTenbH0 6epera, a B 

CT05fll:eH BO)].e - co CK0p0CTbFO 3 Mic. qeMy paBirn CK0p0CTb TeLCeHH5f peKH? 1) 1 Mic 2) 1,5 Mic 3) 

2 Mic 4) 3,5 Mic 
Y CTaH0BHTe C00TBeTCTBHe Me)KJlY Q)H3Hll:eCKHMH seml4HI-IaMH H cj)opMynaMH, 110 K0T0pb!M 3TH 

BeJIHLCHHbl orrpe)].enmoTC5f. K Ka)I<Jl0H IT03HUHH nepsoro cTon6ua 110)].6ep1ne cooTBeTCTByFOw:yro 

1103HUIUO BT0poro H 3aITHlliHTe B Ta6miUY Bb!6paHHbie UHQ)pbl fl0)]. C00TBeTCTBYIOW:HMH 6yKBaMH. 

<t>I13I1qECKI1E BEJ1I1Lfl1Hbl: A) YcKopetttte; 6) CKopocTb 11p11 paBH0MepHoM 11pHMommerrttoM 

)].BmI<eH1111; B) ITpoeKUH51 nepeMew:eHH5f 11p11 pasHoycKopeHH0M rrp5lM0JlHHei1HoM JlBH)I<eHHH. 

Ha 11yT11 60 M CK0p0CTb TeJla yMeHblliHnacb B 3 pma 3a 20 C. Onpe.uen11Te CK0p0CTE, TeJra B K0HUe 

11YTH, C4HTa5f ycKopett11e 110CT05lHHbIM. 

{13 HaceneHHbIX 11YHKT0B A H B, pacrrOJlO)[(eHHblX B)].0Jlb rnocce Ha paCCT05lHHl1 3 KM Jlpyr OT 

Jlpyra, B OJlH0M Ha1:1pannemm 0JlH0BpeMemrn HaL1am1 )].BmKeHtte senoc1111e.u11cT 11 nernexo.u. 

Benocttne)].HCT )].BmKeTC5f H3 11yHKTa A co cKopocTbI0 15 KMILI, a newexo)]. co c1<0pocTbEO 5 KMILI. 

Onpe.uemne, I-Ia KaK0M paCCT05lHl1H OT 11YHKTa A BeJl0CHITe)].HCT )].OroHHT newexo.ua. 

KoHTpOJibHaSI pa6oTa «).]:HHaMHKa MaTepHaJibHOH TO<fl~H» 

qeMy paBH0 ycKopeHHe, c K0T0pb!M .UBH)KeTC5l Teno MaCC0H 30 T, ecmr Ha Hero .uerrcTByeT CHJia 12 

KH? 

Benoc11ne)].HCT .usmKeTC5f no Jlyre 0I<py)I<HOCTH pa.n:11ycoM 64 M, o6na)].a5l ycKopem1eM 1 Mlc2.C 
KaKOH CKOp0CTbIO np011CX0)].11T JT0 .UBfi)I(eHtte? 

ABTOM06Hnb Maccorr 1 T .UBH)KeTC5l co CK0p0CTbEO 72KMI L(_ Onpe)].eJIHTe, 4epe3 KaKoe BpeM5l OH 

0CTaHOBHTbC5l, eCJil1 BblKJIIOL[l1Tb )].BHraTeJib. Cima conp0THBJleHl15l ,UBmKel-!HlO C0CTaBJ15leT 200 H. 

,asa rnapa MaccaMH 2 I<r H 8 Kr .UBH)KYTC5f HaBCTpe4y Jlpyr Jlpyry co CK0pocrnMH 10 MIC H 2 Mic 

CO0TBeTCTBeHH0. C KaKOH CK0p0CTbEO 0HH 6yJlyT 11p0Jl0JDKaTb )].BH)KeHHe rrp11 a6COJIEOTHO 

HeyrrpyroM y.uape? 

O11pe.uen11Te CK0p0CTb K0CMH'-1ec1<0ro Kopa6n5f, )].BH)Kyw:eroC5l 110 .uyre op6HTbl, y.uaneHHOH Ha 

220I<M OT 110BepxH0CTI1 3eMJil1 (Pa,n11yc 3eMJll1 6400I<M, Macca 3eMnH 6· 1024 Kr) 

Teno 6porneHo sepnt:KaJlbH0 ssepx co c1<opoCTb10 IO Mic. Ha 1<a1<orr BbIC0Te ero noTeHuttaJibHa5l 

3HeprH5l paBHa I<HHeTH4eCKOH? 

KoHTpOJibHaSI pa6oTa «3aKOHbl coxpaHeHHSI :.meprHH n Hl\'IOYJlbCa» 

C11J1aBLUHK nepe)].Bl1raeT 6arpOM flJl0T Ha 7 M, np11Jtara5f rnny 230 H. Ka1<y10 pa6oTy C0BepwaeT 

crrnasw:111<, ecnw yron Me)r<Jly HanpasneHHeM c11nb1 11 Harrpas11ett11eM nepeMew:e1rneM 450? 

Ha KaKOH BblC0Te IT0TeHUHaJiblla5l 3Heprn5l rpy3a Maccoi::i 2 T paBHa 10 K,[()I<? 

ITonbeMHb111 1<pa1-1 c )lB11raTeJ1eM M0W:H0CTbIO IO I<BT 3a 94 c no,uHHMaeT 5 T necKa Ha Bb1c0Ty 15 

M. KaI<oB KIT,[( IT0JlbeMHoro KpaHa? 

,[(na wap111<a MaccaMH 200r 11 1 00r JlBH)KYTC5l Ha BCTpeqy Jlpyr .upyry co cKopocT5lMH 4 Mic H 

3 MIC C0OTBeTCTBeHH0. K.aK08a CK0p0CTb wapHK0B noCJie B3a11M0JJ.eHCTBHH, ecnH yJJ.ap 1-1eyrrpyrnH? 
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TeJio MaccoH 3 Kr cBo6o,D,HO na,D,aeT c BhlCOThl 5 M. HaH)lHTe noTeHUHaJihHYIO H Km-1eTH'-leCKy10 

:meprHIO TeJIO Ha pacCT05IHHH 2M OT ITOBepXHOCTH 3eMJIH. 

KouTpOJI1>1-1aH pa6oTa «MexaHH<J.CCKtte KOJie6anttR H JBYK» 

fpy3, flOBeweHHblH Ha npy)I<HHe, 3a 1 MHH COBepWHJI 300 I<OJle6aHHH. lJeMy paBHbI '-laCTOTa H 

nepHO)l KOJie6aHHH rpy1a? 

B OKeaHe )lJIHHa BOJIHbl JJ.OCTHraeT 300 M, a nepHO.[( Kone6attHH 15 c. OrrpeneJIHTe cI<opocTb 

pacnpocTpaHeHH5I TaI<OH BOJTH£,1. 

OnpenenHTe nepHOJJ. I<one6aHHH rpy1a Ha npy)KHHe, ecnH Macca rpy3a l 00 r, a )KeCTKOCTb 

npy)KHHbl IO HIM. 

lJeJTOBeI<, CT05IW:HH Ha 6epery MOp5I, orrpenenHJT, '-lTO pacCT05IHHe Me)KJJ.Y CJie.[(yEOW:HM11 Apyr 3a 

npyroM rpe6H5IMl1 paBHO 12 M. KpoMe Toro, OH ITO.[(C'-ll1TaJI, L(TQ 3a 75 C Ml1MO Hero rrpOWJlO 16 

BOJIHOBblX rpe6HeH. OnpeneJTHTe CKOpOCTb pacrrpoCTpaHeHlrn: BOJIHbl. 

KaI<oH I<Hpmrq - rropHCTbIH HJTH o6bII<HOBeHHbIH - o6ecrre'-lHBaeT ny'-lwyro 3ByK0113om1umo? 

flo'-leMy? 

Ko1-1TpOJibH3R pa6oTa «3JICKTpOM3fHHTHOC OOJIC» 

fIOJlb3Y5ICb pucyHI<OM, OIT11lllHTe CJIOBaMH, Ky.[(a ,[(eHCTByeT MarHHTHa5I CHJTa Ha rrpOBO)].HHK C 

TOKOM. 

KaKa5I )lJIHHa rrpoBO.[(HHKa, ecnH B MarHHTHoe none c HHJJ.YI<UHeH 0,25 Tn Ha Hero ne0crnyeT 

MarHHTHa5! cuna 2H, a c1-rna TOKa B npoBO.[(HHKe SA 

vkrronb3Y51 rpacjrnK, onpenen11Tb aMITJTHTyny TOI<a, ero rrep11on 11 qacToTy. 

Pan11ocTattu,1151 pa6orneT Ha qacToTe 106 Mf u,. HaHTH .[(JIHHY 113ny'-laeMOH BOJIHbI 

Pan11oc11rnan nocTHr npHeMHOH arneHtth! 3a 6x 10 - 6 c. Ha KaKoM paccT05IHHH OT nepenaT'-l11I<a 

6hma rrpneMHa51 attTeHHa? 

B 51)lpe aTOMa cepe6pa l 07 qacTHIJ,. BoI<pyr 5I)lpa o6paw:aeTC51 4 7 :rneKTpOHOB. CI<OJlbI<O B 51)].pe 

:noro aTOMa HeHTpOHOB 11 11pOTOHOB? 

Ka1<y10 Ml1HHMaJlbHYIO pa6oTy Ha.[(O COBepWHTb, 4T06b[ «paCTaW:HTb» 51.[(pO I<aJlb!J,1151 20Ca40 Ha 

OT)].eJibHble rrpOTOHbl H HeHTpOHbI? 

Karrne npe11Myw.ecrna mv1eeT ny3hipbKOBa5I I<aMepa no cpaB1-1e1-11110 c KaMepol1 BHJTbCOHa? 

5fopa cocT05IT TOJlbKO 113 npoTOHOB K HeHTpOHOB. B 51.[(pe tteT HHKaI<Hx JJ.pyrnx LlaCTHU. Om-ra1<0 

npH pannoaKTl1BHOM P-pacrraJJ,e 111 51.ll.pa aToMa BblJleTaeT :rneKTpo1-1. 0TI<yJJ.a 01-1 6epeTC5!? 

Harr11rn11Te ttenocrn10w:11e o6o3Hac.remrn B cneny10w11x 511.lepr➔ brx pea1<u1rnx: a)?+ 1 H 1 --+ 11 Na22 

+ 2He4 ; 6) l 3Al27 + y - l 2Mg26 + ? 

HpoMeJKyTo•rnan aTTCCTa1.vrn-ttToroBaSI tWHTpom,mrn pa6oTa 

ABTOM06HJib TporaeTC51 C Mecni H ,[(BH)KeTC51 C 803pacra1owei1 CKOpOCTblO rrp51MOJ1HHeHHO. Ka1<0e 

Hanpa13J1e1rne nMee-r ser<-rop yc1<0peHK5I? 
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A. yc1<0peHHe paBirn 0 
13. npOTHB HaITpaBneHH5[ ,UBH)I<eHH5[ aBTOM06Hnsr 

B. ycKopettHe He HMeeT ttaITpaBneHHsr 

f. TTO HanpaBneHHIO ,UBIDKeHH5f aBTOM06HJUl 

Teno ,n:BmI<eTcsr paBHOMepHo ITO oKpy)I<HOCTH. KaK H3MeHHTcsr ero u:ettTpoCTpeMHTenbHOe 

ycKopemie ITpH yBenwieHHH CI<OpOCTH paBHOMepttoro ,UBmKeHH5f B 2 pa3a H yMeHbWeHHH pa,n:Hyca 

OI<py)lrnOCTH B 4 pa3a? 

A. yBenHLJ:HTC5f B 2 pa3a 

b. yBenHLJ:HTC5f B 16 pa3 

B. He H3Me1-111Tcsr 

f. yMeI-IblliHTC5f B 8 pa3 

E,um-rnu:eii H3MepeHH5[ KaKOH cpH3HLJ:eCKOH BenHLJ:HHbl 5fBn5feTC5[ Hb!OTOH? 

A. CHnbI 

5. MaCCbl 

B. pa6onr 

f. :meprnH 

Teno ,n:BmI<eTC51 rrpm,ronHHeHHO c rrocTomrnol1 c1<opocTbIO. KaKoe yTBep)I<,Ue~me o 

paBHO,Uettcrnyrow:eii Bcex ITpHnO)KeHHbIX I( HeMy CHn ITpaBHnbHO? 

A. He paBHa 0, ITOCTO,IHl-la no Mo,uymo 11 HaITpaBneHHIO 

5. He paBHa 0, llOCTOm-rna ITO Mo,uynIO, HO He ITO HaITpaBJieHHIO 

B. He paBHa 0, ITOCTO5[HHa ITO 1-1anpaBJ1eHHIO, HO He no MO,uymo 

r. paBHa 0 

I1o,u ,uettCTBHeM CHnhr l 00 H Teno ,UBH)I<eTC,1 C ycI<opeHHeM 25 Mlc 2
. KaKoBa Macca Tena? 

A. 2 Kr 

13. 4 Kr 

B. 0,5 Kr 

r.401<r 

Teno Maccoii m ,UBH)I<eTC51 co CKopocnro V. KaKoB HMnynhc Tena? 

A. mV 212 
5.mV 
B. mVl2 
L 2mV 

KaK Ha3bIBaeTC51 ,UBH)KeHHe, npn KOTOpOM TpaeI<TOpH,r ,UBmI<emrn Tena llOBTOp,reTC,1 qepe3 

O,UKHaI<OBble npoMe)I<YTI<H BpeMeHK? 

A. ITOCTyrraTeJibHO 

5. paBHOMep1-IOe 

B. CB060,u1-1oe ITa,ue1-111e 

r. MexaHH4eCKHe KOne6ai-111,1 

Ka1<0Ba rrp111v1ep1-1O CKOpOCTb pacnpocTpaHeHH51 3BYKOBblX BOJlH B 1303,uyxe? 

A. 30 MIC 

5. 300 MIC 

B. 3000 Mic 
l. 300 000 000 MIC 

rro OOBepxI-[OCTH BO,Ubl pacnpoCTpaH51eTC5[ BOJlHa. PacCT051H He Me)K,UY 6J111)Ka11w11MK 



«rop6oM» 11 «Bfla,[JJ1HOH» 2 M, Me)K.UY .UBYM5l 6nmr<aHWHMH «rop6aMH» 4 M, Me)l<,Uy .UBYM5l 

6mnr<ailwmvm <<Brra,n11HaMH» 4 M. KaKoBa nmrna BOJU-thr? 

A. 2M 
13. 4 M 

B. 6 M 

[. 8 M 

,[(. l OM 

KaK Ha.3hIBaeTC5l 5lBJlemre B03H11KHOBeHl15l :rneKTp11lJeCKOro TOKa B 3aMKHYTOM KOHType np11 

113MeHeHHH Mancwrnoro fIOTOKa qepe3 KOHTyp? 

A. 5lBJiemre HaMarHHl(HBaHl15l 

13. c11na AMnepa 

B. cHna Jiopettua 

[. 3JieKTpOMarHHTHa5l HH.UYKUHH 

l-IeMy paBHa MarHHTHaH HH.UYKU115l 0,UHOpO,nHOro MarHHTHOro fl0J15l, eCJ111 Ha npoBO,UHHK, 

pacIIOJlO)KeHHblH CTeprreH,UHKyJrnpHO Ber<Topy 11I·IJJ:YKU1111, C TOKOM IO A l1 ,UJ111HOH 40 CM neiicTByeT 

c11na 8 H? 

A. 0,2 Tn 

13. 2 Tn 

B. 20 Tn 

r. 200 Tn 

KTo npe,UJlO)KHJl nJiaHeTapHy10 MO)].eJlb CTpoeHHH aTOl\rn? 

A. ToMcoH 

13. Pe1epc~opn 

B. oeKKepenh 

r. Aivmep 

ABTOM06HJib ,Ll.BHraJIC51 co CKOpOCTbIO IO Mic, 3aTeM BblKJIIOl(HJI )].BHraTeJlb l1 Ha'-!aJI TOpMO)KeH11e C 

ycr<opeHHeM 2 Mlc 2
. KaKOH rryTh npoii,ueH aBTOM0611JieM 3a 7 CC MOMeHTa Hal(aJla TOpMmr<emrn? 

l-IeJioBeK Macco/:i 70 r<r rrpbrrnyn c 6epera B r1enonsm1my10 no,uI<y Ha so,ue co cI<opocThEO 6 Mic. C 
KaKOH CKOpOCTbIO CTaHeT ,UBl1raTbC5l fIO Bone JIOJJ:I<a BMeCTe C lfeJlOBeKOM B rrepBbIH MOMeT fIOCJle 

rrphDKKa qenose1<a, ecJIH Macca JIOJJ.KH 3 5 Kr? 

8bll(J1CJI[{Te nmrny 3JleKTpOMarHHTHOH BOJIHbl C qacTOTOH l 02 

cor JlACOBAHO: 
TTpOTOKOJl 3aCe,[[amrn 

Me)l<CpaKyJlbTeTCKOH Kacpe,[[pbt 

06ll.leo6pa30BaTeJlbHblX ,[[HCUHnJlHH 

OT 28 asrycTa 2025 r. 
N<o! 1/25-26 

3a,. Kad,,enpofi i/2Jy, 1/rr. A. Ll\ep6a Kosa/ 

corJlACOBAHO: 
3aB. MeTO,[[HLJeCt<HM Ka6111-1eTOM 

~ /M.11. raJtyuJl(o/ 

corJlACOBA!-10: 
r~et<Top 110 yc1e6HOH pa6oTe 

&&--t-t/ !E.tO. U~enp111-1a/ 
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