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1. How to form a simple circuit

Learning goa-ls:

1. Master the basic components of the circuit and the functions of each part.
2. Master the three states of the circuit: circuit breaker, path, and short circuit

3. Understand the hazards caused by short circuits and the application of local short circuits.

Equipment: battery box, battery, switch, small lamp holder, wire .
o G v ° ; Figure 1-1: Path

There are many multi-purpose electrical appliances in our family, and they are all connected into a circuit to work, so what should | do?
Can it form a circuit?What are the elements that make up the circuit?Let's use a small light bulb as an electrical

appliance, Form the simplest circuit by yourself.

{

Figure 1-3: Wrong connection method,
The switch is closed. causing a short cireuit

Figure 1-2: Circuit breaker »

Experimental design:
1. Form a circuit as shown in Figures 1-1and 1-2, and close the switch to make the circuit work. Understand what is the path?

What is a circuit breaker?Thinking: What are the most basic parts of the circuit, and what is the role of each part? 2. As shown
in Figure 1-3, why is this connection method wrong and what will be the result? Think about and summarize the three types of circuits. !

status.

Expand experimental research:
As shown in Figure 14, first close the switch S2 and observe the two
lights Bubble luminous situafion, then close the switch $1, and then observe The
Tuminous situation of the two bulbs is analyzed to observe the phenomenon,
Analyze the path of current in different states of the switch. s2
Figure 1-4: Close S1 and S2, bulb L2 is shorted




Battery box usage skills:

Figure -4 isthe frst e thal free batery buves ar used nsenes. When P batiry bokes e connected inserie,cue o the plastic ofheew eqipment e baery
boves are oonneckd insenes, The cardinerizog s relaiely asirngent and the st cand connection may notbe smooth, This s narmal, Plzase be paent and falow the operaton |
1 Figure 5. Trya few more times for e essentials, generalythere wil be o such roblem e 2w dmes of use; tis equioment s equinped with heee No. S baeies The hox
0 e used independsety,ortwp o hvee Sections can be coevecied in sefes or i paralel, which s Fee and i It s a stuet exploation equipment. The rlemal ceson s
adopted for e frst lime: the battery boxis connactad in senies; the essentls are shown i Figure 1.5, and the befiery bo s used n parallel as shown Figure 16
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Figure 1-5: Batery senes card connecion

Posifivebattery — —— m Negative battery

Figure %4 The battry box 5§ connecked n Seres o fonm 2 batfery pant

2. Understanding series circuits and parallel circuits
Leaming goals:

1. Know what a series circuit is and connect it to a series circuit.

2 Understand the basic charackenistcs of e senes circuk (e path o the curent and the influence of he switch posiion on the grout)
3. Know what a parallel Gircuit is, and will connect the basic parallel drcuit

4, Understand the characterslics of paraliel irouts, be able to dissnguish besween trunk and branch circuts, and kaow the role of bunk switches and
branch switches. Equipment: battery bax, batery. switch, smafl bub, wire, small lamp holder.



TR nstruction manual for junior high school physics tools

Ecuipment: battery box, battery, switch, small bulb, wire, small iamp holder.
We connect a small ight bulb to the circuit to form One of
e most basic simple orcuits, but in real il In China, we all have
many mukpurposs elecirical appiiznces connected to he same circut,
5o how can we connect multiple elecrical appiances % the same What
abaut the orouit™Vhat are the ways fo connect?Let us use e following
Mutiplz smafl busbs represent mubiple elbctical appiznces comected i he croui
Lel's seawhat 22 fre ways o onret

Figue 2-1

Expermental design:
1 Funa:mus‘mthz-i.aemwmmmsudheuuliamhemw:d;vcemmsmsmeemmmmmsml
Flowing itrough the dirmut 1o be negalive eleciods)
2. Then press Figure 2.1 and Figure 2-3 to change the connecton methad o the switch, study the switching effect of the series cirout, and explore
Tre charaziensics of the senes crout
3. Form a paralil circuit as shown in Figure 2-4 to anaiyze the flow direction of current and close each switch separately fo see the
parallel Analyze the role of each switch in the cirouitto ind out which part s a branch and which partis a turk.

| I
. | ety
| | |
! . F I.
|
! .. =
1
[igere 2:2 Figurz 23 : [Fioum 24
3. Use an ammeter fo measure the current
Leaming goals: [ vt
]
1. Ungerstand the measurement range of he two ranges of e ammefir and the comesponding inceidng vake
2.Ifthe ammeter can be connected to the circuit correctly, & wil be counted with different ranges.
3, Be able fo summarize e apphcable methods and precautions of the ammeder,
4. Develop iz awareness and habit of selecing the range with i touch esimation, el
Equipment: battery box, battery, switch, ammeter, small bulb,
Wire, small lamp holder. Fi
ure 3-1



Expenmental design:
1. A5 shown n Figure 3-1. comnect the Grout fo measure e current of & bub and Jaam
Leam ammeter readings.
& Asshownie Fgure 32 e menection meihod s wiong and fhe ammelze s act alowsd iy be drecty omeciad
This king of access it Note: Obsenve the poinfer before using the ammeter
e s hezen bud b ez

[iare3z

4. What are conductors and insulators?

Leaming goals: )
1. Know what @ conducior and an insulafor are, and be able 1 istinguish which common objects are insuiztors and which are conductars.
2 Krnow fat ere 1 no s¥ict boundary between the conducior and the insulai, 2ndthey can be converted to each ather under cestain
condiaons. 3 Unders:aﬂwhalsawmonduchrandﬂsapp&m.aﬂmemﬂwwﬂnﬁng

phenomena are on e Inteme!. Equipment: battery box, batery, switch, ammeter, smat bulb, wire, smal famp hoder,

Allkinds of electncal apniances, suikches. and ofer mefinals we see in ife a2 piasic and nubber on the outsid, and oopper and aluminum oo e
inside. When the mefet is made, the outside of the wireis also a ayer of niber skin and e irside 15 a oopper core. Why s this?
Expermentsl desion; 'K

As shown it Figure 4-1, comman schoo supples, such 2s erasers, small
Kande, com, ruler (need to bring your own), access e circut fo see the fght bub
“hesher t emits light 1o determing whether these sbjecis connected to the crout can

Encogh bo condyct eleoticky, 50 2 to undersand cendoctos and irsuatrs. /
Knowkedge expansion; .. pr
1. Usually dry air is not easy to conduct eleciricity, and it is an insulator,, Figure -1

However, at very high valtages. ar can also penetrate and conduct eleciricty. For example, kghinng fat ocours bedween clouds i e dovd.

Tre air between themis penetrated and discharged This shows that there is ng siict boundary bebween the conductor and the insufator; generally

Theu?nsiono‘mncuao:sancimawsisnaseconmemmmsomedeﬁnbmmmaorsmmmsdepemsmtether

"Can" or "can't’ can be distinguished. 2. According
mmmwwsemmmmm,amaewmmmmmsmnsuuam,wamdobmmcmmmyis

“between a conductor and an insuaior, and its called a semiconductor. Due o s unigue properies, a semiconducior s For

unique applications, you can refer fo this information for extracurricular activities (Diode, integrated crou, efc.)



V. Circuit diagram

Leaming goals:
1. Keow e crouit cagram symbols of commen lectical componen's, 2nd be able b draw crout dayars aocuwraish and siindirnizes.

2 The conespondng ccut deyam canbe drawn acuneding o e pysiat ot and e physical it canbe coneted aosrding o b
c‘m‘tfbg'a'n.3Alnwmaoe:hemt’eytoanaf,memedwtmdmmememadaneqhmmwmrmveuw.
Equipment: battery box, battery, switch, ammeter, small bulb, wire, smal lamp holder.
There ar2 drasings reguied to budd highse bifdings From s o the fefdof cience, there are various dranings. The drawings are made af over fe
wark, T fanguage of he engineer sivdarl & ot dayam & required o dest a ok, The ik dagram is epreserted by the symbals agreed by everyon
Theciagramdreummcmmmmiseasiammmmmmystaﬁagm,nanmfedmemmmummmdmmmﬁ\dy
hﬁepaﬁnfp‘q&csand%hpnhhgﬂsd‘nd.Iearingaoremgmcmﬂdagms.daig\ammd.rm'tdbgaﬂsispatmfeamng
M.Thsprmisaisommpmammmpemept.dmdamnguomaluﬂsudrg‘zdtisdsohkep‘ioana)/anglheaun.,me
:a:iommdMManwmmMGW4mremmmmcmmmbetween?fvaécuseiem:aa'dpmw
Quanties can be reversed. Refectog 1, t can b seid without exangeration tht by masiering creut knowledge, anahzing and designing crouts, it i keam
electiciy Tbehe-;aoleatringisasedl‘neralurstrmr.pmeelemica!paﬁ.smmwmwénpmmofmhg&ut&gmsammwdwh
habit.

Undarsind e coast daga synbels of eachompoest ol ho o

Emmdhcmsremmwaswwmhﬂnm&agmmMasanalnery.memaisabaueqor
1. The:symbols ofthe No. 1 cry battery and the No. 5 dry batteryin the circuit are al th same, because theirfurxsons are fhe same.
Dz 3 cmut dagram based on fe physical ciruit connection:



—

mepastlemmmmmmwmephmmunmmcmwmmwemakousefeabmsm}mdrwii
rﬁayamismdmpapermmaimemlTrec'm.ddimcompomrgmaemdirmlmdmush&wisasfm:

- L
: .
L L1 S1
- # ‘s L1 ‘—;2; ‘ §=7%
Bk : 22 82

Figre 1-2comespondng oot dagmm

Figure 21 comespondng ascud diagram Figure 24 correspondng civut dagras

mehec‘mﬂu"lagmabwe.telmsaeHammmtfeduiamrepmhdb;mig‘tlimhudrwﬂdagmandkdmemmgswd
be horizontal and siraight so that the endre circuil diagram issquae.solhalikrdmlybeamill.bmabomedearmmm-iiseay

mmmm.m%mmemmmmmammmhmbmmmmumm,nsmw
Practice more.

Fioum 51 Figure 5-2

Fambﬁmymnxalawls.ﬂismueasylnmmd‘agmiorbasi:smesawmlem.mﬁwmmmrem
diagram can oomecsly reflect the oonnecson meod of he circuit znd the order inwhich e cureet fiows Frough the various components, 50 et can be
maw,'m.oxmmagm.mummmmmmmmmwﬁmmm Aocording b the equivalent crout,
Mhheneassm&ammmrgma'agmisdm

F»gue.'ﬂaqum&Z:znbeafHﬂedarusnpiiedaanwmm‘sm and Sl the it Gagram s draun,
Knowledge allocation:

tnamimnmbemmstamﬁmmmmmmsmmmmmmbmmwekmmhemmm

bmmﬂ'M.Mwmmewmmdmemmm.M?e oument flows in e same onder, the speofication refers b he |

‘mmpa'ertrahForempb.baram.dmmderepresanhglhelg?tbubnsoneugam«ew.wi'?emspiamuﬁemem
Itis not standargizeq

2ﬂ!epmdm»gaomndiagmismasimpied'am,mmmsdaﬁyzige‘edrwﬁaﬂnisssabenmddmia knoledge,
The ransiion process fom furcordl anarenes loraiona! anarensss,



6. Explore the current law of series circuits

Leaming goals: _ (o~
1. Mester the law of current size everywhere in the series giout
2 The current law of the series circuit will be used for the circuit
calculate.
3. Earier, we lzamed the connection method of the seres circut,
Some characteritics of senies ciruis are preiminerily explored, Figure 61
Now we use the ammeter to further Quantitatively explore the characteristics of the series circuit
Equipment: battery box, battery, switch, ammeter, small bulb, wire, small lamp holder.
Exparimertal design;

As shown in Figure 8-2 and Figure 6-3, connect the ammeter to several diferent praces in the senes arcut 1o expiore te seres ciroul
Weat &z fe chancerohcs

Figure&-2 Flare 83

7. Study the current law of paralle! circuits

-

Leaming goals:

1. Master the law of the current size of the parallel ircuit and each branch.

2. Leam to use the law of parallel circuit current to calculate,

3. Earfer, we leaned the connaction method of the seres circut initially
Explored some characteristics of series circuits, now we
Use the learned ammeter lo explore further qQuantitatively
Wret are e characlrisis of series cimuis? Figure 7:1

Equipment: battery box, battery, switch, ammeter, small bulb, wire, small lamp holder.



Expermental design:

s shownin Figure 7-1, Figure 7-2, and Figure 7-3, the ammeter is connected i the mai circuit and each branch of the paraliel creut respecvely, The
reakonshp between e buni curent of e paralel dreal and fie oumert of each branch is suphored by anlyzieg e experimental dafa

-

Y
'
8
o
w

Figure 7-

Eight use 2 volmeter fo measure he voltage

Learning goals:
1. Understand the scae of the vokmeter and the two quanifies of the volimeter
Process and comesponding degree vastes
2. Beable o connect the volmeter to the crcut comectly.
3. Furtner develop the habit of trying to estimate and select the range.
4. Summarize the use methods and precautions of voltmeter,
5 Know the vaitage of the series battery peck and the reiationship befween each baliery

Fgure 81

feidionghp,
Equipment: battery box, battery, switch, voltmeter, small bulb, wire, small lamp holder,
Evpanments| cesign:
ks shown in Figure &1, the vokage of one basery, the vatage of wo batieres, anc the vokage of ree batiznes are measired separately with a volimeter
Knowledge and skil poinis:
1. Two or more batteries are connected end to end to fom a series battery pack.;
& Wrenssnga volmeter |y measure the wollage. e diferert ranges of e volmeler shoud be seectid takeny inty acecurd e sceof e vodagz, and the test uch shoukd be performad
3. The 2ero aqusimen! of iz voliovetzr pointer 5 the same 26 hat of e ammett .

(10



9. Explore the voltage law of series circuits

Leaming goals:

1. Furlher proficient in using voltmeter fo measure voltage.

2 Master the voltage of each part of the senes circut and fhe fotal oreut vokage
The relaionstip between,

3. The veitage law of the senes circut will be appied for cirouit caiculation.
Earlier, we studied the law of current in a series circuit, So

what is the law of the voltage of the series circuit? fFiure 8-

Equipment; battery box, battery, swilch, voltmeter, small bulb, wire, small lamp holder.

Expedmenta! design:

As shown in Figure -1, Figwre 8:2, and Figure -3, e voltmeter measures he voiage across L1, e votage across L2, and the enire vokage. The
ot vokzge of the oraull, analyze the expenmental data, and summanze the laws

fFiaure 8.2 Figure 83
10. Explore the voltage law of paralle! circuits

Leaming goals:
1, Nester e vokage and ot ot curent 2l beth ends of each branch of the paralel el
MeRamy MR
2. The voiiage of the parallel cirout wil be used fo cakcuiate the creut in paralel The
Cumert craractershes of e croud, we ready inow the dry oreul elsicly The
oumentis equal 10 tre sum of the ouents of eath tranch, then the paralel circult
What ars the characenstis of vllage?

[Figwe 10-1



Experimental design:

As shown i Figure 10-1. the votage U1 acress e bub L1 s measured.and hen e vollage U2 across L2s measured accarding b Figure 102 Fihe |
Squre 10-3 The vallagz U of the paraflel crout is messured and recorded separately to summerize the vokage law of the paraliel crout.

[Figue 10-2 [Figure 10-3

11. Explore the voltage law of the battery pack in series.

Leaming goals:
1. Knowing what current is connected in series, it will form a series battery padk.
2 Kna e tofal vekage of fie Seres Rafery peck and ihe difeRace belesn each bafery
The rel@onstap between
Equipment: battery box, battery, switch, voltmeter, wire.
Itis usually used in cecuits fo provide dry bafienies as a power supply
Electrical energy, we know that the voitage of a dry battery & about 1.5V, Fiowe 171
But usually the circuit requires different voltages?In fact, we have solved this problem in the previous interview
experience, Using several batteries in series can provide different voltages. Let's use experiments fo explore this problem.

Figure 11-2

Fiowe 11-3



Expermental design:

As shown is Figurs 11-1, the volfage of 3 batleries is mezsured ssparately with @ vokage, and thea 2 of fhem are connecied in series fo measure Seir
vofizge, Voltage (as shown in Figure 19-2). aralyze the relationstip bedween the totaf voiage of the two batteries in series and e vollage of each batlery;
Ihen As shown n Fgor 11-3. Ihe reialionship between the total batiery vollage 2nd the voltage of each calis messured by the combination of three
bateries. Precauions: f e battery box is stk together n senes, affention should be pad fo e methods and technigues for assembly and disassembly.

12. Explore the voltage law of battery packs in parallel

Leaming geals;
1 Ko what's e peratel comeaton of e ey and the condiions for fhe perefel comveetion of e Bt
2. Know the relationship between the folal voitage of the parallel battery pack and each battery,

In the circuit we leamed, i & more commonly used % form a battery pack in series with the batiery to power the ciroul, $0 the dry battery
Cen it be usad m parallei?Are there any characterisfics of the vaitage of the paralle! battery pack?On what oczasians canit be used?
Exparimantal design;

Measure e voltage of a battery according o e method shown in Figure 12+ below, and then connect e baltenes of fhe same vokage in paralld,
A5 Shows it e e e safonsiip bebween i volage afier parabaing and e origng volage of each Batery S arelead

Figure 12-1 A batfery pack composed of bao balteries in paralie! Figure 12-2 A batery pack composed of fhees bettedes in parallel

Koonfedoe excensitn:

From e sems experimert, 1 Ga»be seen al e i votage o e paralel batery pack 5 Unchanged abe fhe vokage wih he same vokage § cnedzd n paale! fig
& Ire parslie taltary pack s connesied in paraliel. The combired battery cannat increase ife valiage, bt aterthe battenss ofthe same volage zve oomected in parslel e imemal
ressiance of e batery pack can be reduced and fhe vokage can b ncreasedt The size o he ouput cument e powe suppy 0sed fr o vehices i e batery pack, which generally
uses ¢a0h 12V helery n sefes. By increzssng the vofage, 2 langer ozl can be ouipul i paraliel which ncreases the dafeey capznty, ancther example s B cunen! soar poser.,



The output voltage of each cellis low and the output cuent is very small. n achual use, muliple solar o2l sirings are often used.
Thevebage s noreased in comecion andthe oupue cumeet s noresed in paraliel

13. Measuring the working cueat ofthe ight-emiting diode

Leaming goals:
1. Understand e unidirecional conducivity of dodes
2 By messug Be evagysaiog and envnementd poicton daradzisis o ightemifeg does
3. Understand the wide range of uses of ight-emiting dodss znd her Use as oreen |
e deveoment sospents of ook gt souees
Equipment: battry box, battery, swich, BT, i 1y oo Cgush S e ot b chentes v comeca
Wire, diode '
Alighl-emitting Giode, refered 1 25 LED, s a kind of high-eficiency ight-emiting semsconductor device that can convert gectrical energy info
wsible kght, Itis mads of materias such as deffed meta, e sluminum Qod, and phosphated metal; when making, e matenals used are difirent
thatis So can emit éfferent calors of lght The characteristis of bghtemitting Gades are: the operating votage s very low (same have anly one
Point wind-fike}; the working current s very small (some can emit light with only a few tenths of 2 miliampere}; pood impact resistance and
selsmic resistance, High reiabty and long i, i i widely used i varous instrument indicators and LED large screens especialy LED a5 a high
Efiecheelighing soeroes have truat prospects

Expenmental design

As shown in Figure 13-1, connect one of the ightemiting diodes o,
Circuit {note that the power suppy uses two batferies in sefies, about 3 votage When
th voliage is high, Lhe diode wil breakdown and butn out), tnange it separaiely
Change the current direction of the aocess cirouit,
view Check the ight emissian of the dinde.

As shown in Figure 13-2, the positive light diode is measured with an
ammeter Whet is the normal warking cumea?

Figure 13-2



14. Explore the factors that affect the resistance of conductors

Learning goals;
1. Know that resistance is a basic atfribute of conductors
2.Bg able to name severalfactors that affect the resistance of the conductor
Equipment: battery box, battery, switch, ammeter, wire, .
Bring your own penci.
Rmmbmehmroedﬂwmammmm somAtTe
same vollage, conductors with déferent resistors p3ss through 2 farge current Smal
is difecent.the fargr e resstance. the smalker he curent passing tvough, so Figure 14-1
We can compare the size of the conguctor resistance by comparing the current at the same voltage; then the size of the conduclor «
resistanoe What factors are refated to if?Let's explore it through expariments and wat for us,
Expermentil design
1. s shown in e gure, use a pendi bing your own) o acoess he crout arange e lengéof e zcoess penc lead andobsenve e ammeter and fam,
Changes in butbie brighiness,
2 You can aiso use the abowe circut 1o cornect Gfferent lengths of iron wirg, copper wire, and (the meterialis sai-pontzined) between fhe fish cips.
Equipment), gic. cbserve e changes in dreult cument

15. Use a sliding varistor to change the brightness of the bulb

Leaming goals:
1. Understand the structure of the siiding varistor and the principle of the siding varistor,
2. Vi use the siding varistor oomecsl, and know the characteristics of the six connection methods of the
sliding varistor, 3. Explore and understand the role of sliding varistors in the circuit
#rough expenments. Equioment: battery box, battery, switch, siding vanstor, wire
Through the experiment figure 14-1 of Topic 14,wemnseemamelengthoftheaccesspemileadisdlangedbydnngmg
the connecton. The size of the input resistance changes he curent. In fac!, there is a Special simiar experimenta! element called
a siiding varistor, I can better realize this effect. As shown in the figure, let's get 1o know the sructure and use of the sliding varistor
Law.
Expermentz design
Asshoan i Figue 15:2, connect the it move he g vrstor o srateh, obsene the brightness change of he bulb, and cbsene
Thinking about how cutent fiows fough the siding varstor?How does the sicing varizdle resistance change fhe resstance of the comaecied ciri?

®
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ire: with high resistiviy

AR e lzming o e ens A e P '
CIe ot ang mistal terrrinals 2 boh ends A

el fazen e sty o sy vt Figure 15-2

[Figure 15-1
Expand exploration; ,
The shding varsor has ot of furfemine, and eathof he o femnals i comneced e oot s 0 o here & i s o comes Method
s what are th ciffenences bebeeen these s mthods of connécsonWhl s the connechion mehods et € change e size of e resistance "Summary one What are the

charackrisics of e comexion meud the can change e resistsnce valieTWhal e e cormecion medhods fia camict change the sz of e tesstnce? Whts fe matier
Features?

16. Ohm's Law

Leaming goals:

1. Giegp b mbfvesip behem Pecumedpssitg thghthe o b andte g cotes e codr e o

1 Do e v v e curer sy fragh e ot e s e "ondckr b exphion e
3. Summarize the relationship between current, voltage, and resistance in the local circuit (2 section of the circuit) to understand Ohm.
law

4. The Ofun's Law fomuda wil b2 used forcieuit calolation (comtining he curend and voltage characteristics of e seris citit n e sesies ).
Foinis for calcutation)

Equipment: slifing varisior, ammeter, voltmeter, resistor batery box, batiery, switch, wire. Cument (1), voltage (L1}, and resisiance

(R) are the three most basic physical quantities in electricity. In many experiments, we will think that the size of the

current through the circuitis retated to the voltage, The higher the voltage, the greater the curment may be., This is ke water flow, the
higher the water pressure, the greater the water flow; in addiion, we know that the resistance hinders the current, such s If the current
ang vollage remain the same, if we connect a siiding varistor to the circuit to increase the resistange, the circuit current will ncrease.

®



ThesmdlermecmenLwhalistherelaﬁmslmbetaemmewrmtmnagemdmsisranoemrmmmedmiPMbrepresemmeme
What 3 b etz befasn fen’

Guess: -

1 Cmmabmxherehmtﬁpba\veenaﬂentwmhge:-mehwmtdtageappliedlnmesameﬁwitmegeatamewmz

Conyecture about the reiafonship between curent and resistance: me?smtageiscmmmea'uﬂmsmrmishrge.andﬂ'emmybe
s geting smater
Expermenal cesin:

Thrwghﬂve;veviuusexpenmemalwewmweguemnatmsizeofmewmlmybeaﬂededbybo(hmesmeoﬂhevwageands
e size of fhe voitage. The influence of resistance sze, menmenwedewnelwmmqwnnlal'rre!yswylherebﬁonshbbetwemo.:remsize ang
vokage and resistance, At this time, itsmrdbemdiedseme'yBebneuseafuadaraueressuhmeacdammmuoracmiuom
Mhmammmnmmm'm,

1. As snown in Figure 16-1, we have studed and passed the |
fxed value Resistor R (1 R=10 otms ramain uncranged) pass The
wmmr.gmagn,byc?mgngMSmmmefmgere
vokage aoss e feeduais resisor it s best 1 measure Several imes e
Nokiage changes in mlager mulkgles| measured a!the same fime The
amoyfieecards e s2 of be cymet passng (hvoues ihe fuadvas rsistr
Arehze e e orship etven creread volage

2 T . =i S

Table 1: Resistance =10 ohms Figure 16-1
\iteofegemns | Voltage (v) | Current (1)
For e it dme ! 5
__‘Seoond tme
[__Third time

ZMututstmnqusJ'sdsnsed.?drers'sbtsofsmadﬁmaewremdseparaley.m?quWSmmmm.hmage
mreRmemm!resm.andMamnmmtsmweca'mmdedatmesaremmmwla'dmnsummxuaa;.
v
Meﬂndaiocaﬁm;

In the above experiment, sinoe the sze of the current passing Srough the conductor s affected by both the volage and the resistance,
Therefore, when studying the relationship between cument and voage, when we change the voliage across ihe circut, we shoud mainkain ¢



The esisance remains nchenged: and when staying e relsionshipbetween cument and resisamce the vokage shauk e kept inchanged. This meod s calld conted,
Systen variie method,

The so-<called coniral varizble meshod means that @ problem s afiacted by muttipte faciors (vanables), and we are studying it In the
Yelationship between us, i is often ariicialy empty that he other guantities reman unchanged, and one of the factors (variables) is changed. To
explr theaw of i nfuensof s factoon s prolem, the coo vartie meod i  the processof i igh schoo pysics xpgrents
One of the most comman and efiecive scientific research mehods for exploring the laws of physics.

17, Use voltmeter and ammeter to measure resistance

Leaming goals;
1. Avoltmeter and ammeter will be used {0 measure 2 conductor

Resistance (will draw pictures, will connect Circuits).
2 Average the emor Prough medticle measements 1o rduce he emor, and aid
Deepundersindeg o s concegl o resistance
3. Understand that resistance is a property of conductors. and conductars
The resistance is energized or not
4 Maste the penoiple of yatammelry b measure resisance Fgure 17
Equipment: fixed-value resistors, voltmeter, ammeter, battery box, battery, switch, sliding varistor, wire. Measurement is the basis of
experiments. Through the previous feaming, we know $hat the sze ofthe current can be quantified by an ammeter. To measure the
size, the physical quanity of vollage can be measured with a vokimeter, 5o the resistance of the conductor is also a physical quandy, There !
are also difierences in quantiy and size. Since we do not introduce instruments for directly measuring resistance in the junior high school
stage, then we s fere any other way to measure the physical quantity of resistance? In fach, afer ieaming Ohns law, there is a complede sokution,
The methud s used o ndecty messure the sstance of e conductor
Experimentai desig;
As shown in Figure 17-1, use one of e fisedvalue resiskrs as the unknown ressior RX 1o measure the vokage acrass & and the passing The carment
size is recordad in the fable. in order to reduce the erter, $ie measured curent can be changed by adjussing the slicing varistor. The vokiage and co-current
aoruss fhe resistancs are measured muligle times, and the measurement data are recorded in e {able below:

| Output voltage UV | Current /A s steeset 0 sl s e
1 . s
2 ;
3




18. Use voltmeter and ammeter to measure the power of small bulbs

Leaming goals:

1.Knmmepmdpleofmeawirgthepmrofasrrabuhconmdadwi,mddrawacircwagram
2&asp!ferdalmmmnremigwessof?emmmmam.almomwbmghmwm

3 Fumerwmmmmemoemenmmmmwbmmm power.
4. Combine voltammetry fo measure the resistance, measure the resistance of small bulbs at diferent operaiing voltages,

and analyze the reasons. Equipment: siding varistor, ammeter, voitmeter, small bulb, battery box, battery, switch, wire, small

Lanp hoider
Pom(ﬂsamysuwﬂ?mmmmwgysmumwmapﬂmfmammhmddm,snebdmwum

are used for measuement. The power is very helpfl for s o undeesiand the rated power and the actual power. Bekow we wil use the votamretry method 1o measure

The kind of indirect method of resistance to measure the power of 3 small buib.
Expenmerial design:

Otsewemembaabovemsmﬂmmidmhfyﬂenumam»gvmageohhemlhmtm&?arated\utage.mmemed
vokiage of the commanly used small bulbs in the experiment s generally 2.5V and 3.8V small bubs). 2s shown i Figure 18-1 fo acjust e sliding vanable
Recismr.ﬁrstlememgeaaosheMbrwd:Emﬁnnge.malﬂ!esamez'memeasuremeopefamgammmwn'.esmallbuib(
Note:hewrrenlpass‘ngMu@taemmumhgmtagedmbu&bisatsocaled&era?edwrremj;a\dabsemmebdymesdhebub:then
ﬁmmmmvmmmﬁgwmismm(nsmwmm:.anulsmmamngmmge.umamemwpachmﬁasy!o

met)Mmmaadwumenmmafmbubaﬂofsmmeigmma.andmmargemmdmebubmbebmmmm\Me
Vokage measures i cument avé obszrees he brhiress ofthe b

Otssenve that the raied veftage of the small bub is | )
' [
Two smallbulbs o be meastred | Smallbub pass | - Seal i | Bulb hair ISmall buio ight
Ternind volage Qverourrent The power of Lighstaainn e resstznce
Wetknggowes ) (A) (W) (Euro)
Below the rated voltage
| Equal to the rated voltage
-
Highes an e rated voltage
L




Expand exploration:

Use the experiment and mezsurement dafa inthe figure above,
ooerbined wih e esson Question 17, We can find the lights of senall bules
separately Wire resisiance, analyze the data, what laws wil you find? When
we studied the resistznce experiment earfier, we knew thet %o resistence i
-The nature of fhe conductor has nefhing o dowith valiage and current,
ther Is tis the case with ihe flament resisiance in this expenment? analysis-
The reason,

Figure 18-1

19. Understanding simple magneic phenomena

Leaming goals:
-1, Know the magnelic poles of magnels and know what magnelismis.,
2 Through experimental exploraion, summrize e law of intesaction befween magnest poles.
3, Know what magnetization is and its appiication, and what magnetic materials and applications are.

The compass s e o th four great ivenlions of ancint Chine. The compass uses e prperties of magnks Ancient Cring was fight The undersizndng |
of magnedc phenamenasrelsively eary, and here are high achievemends. Many students have played with magnels. Now we wil explor in depth
Stucy the magnetc phenamenon
Exoenmental cesipr:

As shown in Figure 20-1 and Figure 20-2, use a bar magnet or a horse-shaped magnet on the configured iron powder box to chserve
VWirich part of the magne! atiracs fhe most iron shavings Thvough ingury, think abast the magnelism of different parts of the magnet. How i the
stuation?The magnetic poie of a magnet fefers f which part of £ can be useq.

Hang the magnet with 2 thin wire, which can swing freely n the horzontal lane, and then observe that he magnet s sl
Where do the rear ends point?

Take @ magnet and le hem get closz 1o each other in the secions marked N and S, and feel the existence of magnelic force between them.
The siuation summarizes the |aw of interaction between magnets.

20 Magnetic field and magnetc induction fing
Leaming goals:

1. Reoogeize the evsience of maayvei ekds and know hak magnesic ieds have decions.
2 Knowwhat a magnetc ndicton e s, and wil draw e maeedt el around s common magnet. .



Sense the o2 b 202 he maypesc fed.
Equpment Ushapad magnet iran pows:r box
In the previous expenment, we knew that the magnet can not touch the nal, 2s long as it is close, it wil be powerful o the nail. The
‘atiraction and repuision of the magnetic poles of the magnet will also have a powerful effect without contact. What i the reason for
this?onginal There s & special mvisiie and uniouchable substance called a magnetic feld around the magnet. Let's explor one of the magrelic fields.
Some nature. N
Experiments design:
1, Put 3 smafl magnetc needie next o the magnet and then consiantly change e postion of the smal magnefic needle amund he magres b céserve the smalsze.
The drecton of the magnebic nesdie changes, thnking about what s phenomenon expiaing.
2 Acoording f0 Figure 201 and Figure 20-2, raspectively, the bar magnet and the U-shaped magnet
Putthe iron on the oo powder box. hold the magne: with you hand, and genfy put on
Stat the iron powder box horizonlzlly, and then gestly tap with your ingees Hit te o0 pomder
bax. and fially ebszeve e diflerence bedween the iron shoukdzrs in e on powder bax. |
Anakyze and think boul fke magnehic feif aroend the bar magre! and the Ushaped magsel
Vihat are the nules of division?
Knowigzge sllocaten:
1. By obeaning e sral magredt neacks n difered places around he magnel. B2 magaed: reede gl
The thangein drcho shovs e e sl magyeic nasde & afete by e mayett i of e et
Foroe, which shows that e magnedic field & diectional, and around the magne!
\Tha divection of the suagnes ek s genialy &fereel n dfaert plass.

2 By cbsarving the ron chaviegs part of tha 1on powder bax, you ¢an beter undersiand he magretsm
Field, because after the iron shavings are magnelized by the magnetic fieid
Dithe magnel. eath A smal iron shoulder can be considereg 3 finy magnetic needie
."smnnwmmmgasmg-zmesee’.nmmmmd:wmm&n
Wihere thera are many inm shavings, the magrefic fcld is

svon 3. Through expermentz! exploeafion, we found et the magrgfc el s drecionsl for To
belker descrie the magnzdc iekd, scende!s were magnefzed by e iron shouder. Insgpeed
by e image of the column, @ mehod of megnetic induzdon lne i peoposed, just
Is o draw some imagnary curves in the magnefic field. each on the curve ¢ Figure 20-3
Tieangent dhecion o 2 poin etz he dvechon o B naguel e at hapoet Whesz b2 masek s shorg e magnekc ko e i drown e sl and e mae;
i The sty of e e ramen e R e e ek s ek Acording e caracrits of e magne S i an e surrried o e ey i
A Fum e e o e magpe., Seed beck 1 e S s shown P 23, e g ok of s e & descobed by e maetc e e

21




¢, The maefc inducon ine shouk be undeestood s way. The magnekic nduction e s an artficial pescrbes mebhod of desirbig e magnefic feld, nt e redl
eistenoe. Yes, thisis fust a means of descring the diection and sirengih of the magneli: 124, vsualzng the invisile and unkbuchble magnehic field Accorting lo the
charactersics of the magnetic fk, 15 determined hat fhe magnebi: nduchon fnes camol cress, and the magreli inductin fnes are ciosad curves, outside e magnet +
The gart emis om e X paie back o fhe S pole, and e rrageedi inuction 2 nside e magnet should pot Yo he S poe o e N o

21. Oster Experiment

Leaming goals:
1. Know the Oster experiment and s significance.
Koo the factors thaf et the direckon o he cument and magedc feid
Equipment: batiery box, battery, compass, switch.
Humans have long recognized magnetic and elecirical phenomena, but
Bekre he 16 century, scienfsts believed thal eleetical phenomena and magnetism were Figure 211
Isolated, they are af studied separately, but Danish scenfist Auster first discovered them in the 1820s. The connedlion between
electrical phenomera and magnetic phenomena has since opened up the science of electromagnetism one after another for mankind. It
was discovered that it laid the foundation for mankind to enter the era of electricly. Let's get to know the Oster experiment.
Experisent | design:
s showm n Figure 211 place the wie atove he sl magnedi neede in fhe drection of the N and S palesiof e skl magneti needie and fren quisky cose he swiich
Discomest quekly tisenve e reacion of e sl magneti need at e mamenl of enengizafion then change the deciin of e cumest fieaugh the wre, and fhes tbseme
Thesal magicieede ok,

Twenty-two. Solenoid and ampere rules

Leaming goals:
1. Understand he magnetic e isiouion of e enezad solengd
2, Know the relalionship betwezn the magnet pae of the energed soiencid and Ihe curert directon
The Oster experiment was ongnally b study an evergized siaight wire. Sumounding

the current and magnetic feld, after the Oster expaniment is sucoessful, the amperewil ° -
pass The conductivty wine & bent nto 2 ring, 3nd fhen woend inko 2 myt-ayer spral oxil pair .

Toexplore the distribution of ts magneticfield, now lefs explore the ampere

The magnebic fik of the enexgized solencid, Figure 22°1

@




Equipment: solenoid, battery box, battery, compass, wire, switch.
Exparmentdl desion

As shown n Figure 22-1, Sferent parts of he enagized solenois are chose bo e smal magneb: fesdie o udgs e magnefi fiek of e solencid and ind aul
Energze e N and S poies o the sokencid, znd then change e direckion of e cumend through the soiencid iy observe whether b maynefic poes of the sokenaid chang

Knawledge afocation

Thoegh e oumbsr of expeemes, i ca bz seen e e magnet ek dstuhion o e eerqmed sl & skt ek of b e, and e enered scknd

-
~

Tre magedc poe i eialed i e cument direcion, the cument cireshan and the slenoid magned: poke tan
be To determine by the mefhod shown in e igure, haid the stlenod wiks your nght hand, four-inger
squarz I the direchin s consstent wih the drection of fre energized cumen, the exposed finger poins
fo e sokenoid NPofe. i method & called Ameers e,

Figure 22-2

Twenty-three, eleciromagnet .

Leaming goals:

1. Knaw the structure and principle of the eleciromagnet

2. Know what factors are refated to the magnetism of the eleciromagnet.

3. Understand fhe applcaion of eleckomagness in vanous occssons. solenad commuricabian
Afer glectrioty, 2 magneic fild wil be generated, which is smilar 1o a bar magnet,
By the magnessmis Smied, so how fo increase b megnelism of Bie solenoid |
What about sex?Let's explore it first,

Equipment: ammeter, solenoid, battery box, battery, sliding varistor, compass, wire, switch, self
Prepare {acks.

Expenmenial dsign.
As shoan in Figure 23-2, Figure 23-3 oompares its magnetic changes by adjusting the siding varistor

JFigure 2341

Figure 23-2




24, Understand the principle and method of using electricbells

Leaming goals;

1. Undersiznd e composiion ang funcion of the electrc bell
2. Will use an electric bef to form a basic control circut;
3. Urderstand e 2ppicaton o eectec ey

[Princpie]: The magnefi efed of cument When energized, fhe elctromagret has cument passing through, which produces magnefsm, and pats bre shop ndee & The {
eashoty i sioked o, causing e shap b sirke the eleciiche and male 2 sound Althe sems fine, the oot 5 disoornscted 2nd e elscimmagned bsesits magnefsm.
The 570 was ourosd back agar, the croul was osed, and & was repeated contnuousy, and the eiectn bet made a ccninous beating sound, as shown n Fgure 2441,

Figure 24-1

. Cnkdsid

.25, The effect of the magnetic field on the energzed conductor

Learning goals:
1. Keow the powerful effect of the magnedc field on the energized conductor,
2. Know that the direction of force of the energized conductor is related fo thase factors.
Equipment: copper metal guide rail, battery box, battery, switch.

Using the principke of electromagnedc mduction, humans invented a generaor to provide us weh 3 lot of electrical energy, and then
through electicity The device s converied nio other energy fo our use, such as hezt energy through eecirc heaters and ight frough eectic
fights. Yes, s how can we get a lot of kinefic energy (mechanical energy) from electrical energy in our ives and industrial ife? show

24



Of course, tis requires  motor, 5o why can a motor comvert electical energy info mechanical energyPLefs explore Study how
elecinical enssgy i converied imo Kinesic energy
Expermectal design:

As shown i Figure 25-1, we now he nzmes of each par by comparing the explration equipment, znd we most adist o when cambining the equipmert. The oopper
Qude ra 00 e Same horzontaf plane, put fhe smal ofipe nesdefke oenduckr bebvesn the ugper and lower magosts and comedl it acoording b the pctre, The power &
supply s connecied b foem 3 oo, and Ihe swioh s quiky tested when the expenment begns (that s, 1 s dsoomedsd mmedaiely ater tis ciosed), 5o that £ wiiAn
Fstaraneans hgh curerts generaes hough the guide 131 and he copperreede e e, ané e hencesenne ek ozeus & cbsenvd

Three brand rew Mo, § batierss 2= comatzd i senes o form a sty e

Neid gageral it rarE |

ez coppar s

Fyme 25 The compasionof 82 aqermea deece on e ore o e magaeiced n e enexoed ook
26. Understanding the hand-cranked generator

Leaming goals:
1. Understand the basic structure of DC hand-cranked generator:
2. Know the basic principles of the generator.
Equipment: lamp holder, bulb, wire, hand generator, ammeter, voltmeter.
Expermental cesign:
1. As shown in Figure 26-, shake the hanc-cranked generator to cbsenee whether i emds fight
2 As shown in Figure 26-2, observe whether the ammeter pointer rotaies?and
Study whether the direction of rotation affects the direction of current?note
Connect the ammeter to " *0.6A" otherwise the ammeter will bum §

Bad).

Figure 26-1
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3. As shown in Figuee 26-3, cbserve whather the voltmeter painter will rotate?And study how much V can be achieved by rotasion? (Note
that the ammeter is connecled to ™" "15V", otherwise the voltmeter will bum out).

Figure 26-2 ' Figure 26-3

Twenty-seven. Explonng fhe law of resistance experiment device

Resistance law tester;
1. Uses: resistance, sliding varistor, battery, battery box, switch, ammeter, voltmeter, wire.
Tree folowing expainzels c2t be dn: 1. Delnkion of odeckor resstarce |
2. Verify e law of resistance
3. DelerminaBion of conductor resistivity
4. Shady the series and paralkel of conductors
2. Siuchure: This instrument consists of two wire namepiates and one copper wire, aranged on a plastic bottom plate.
Third, the method of use is-shown in Figure 27-1 .
|+ Mainlenano and repai 1. Pay attention 1o protecting the metal wie 1 prevest it froen beealing.
2 P2y altenlen 12 he cezniness of the tesmingl blooks and mantzin cood contact
3. The powss sepply vokage shoukd 7ot be oo high when used, and the power< §ime shoul nct b oo fong fo 2ok vaseble valies
& % shoud be placed i 2 oryand oool place 2! the same Sme fo 2v0id moisiure 2 delenorason,

Figure 27-1




, 28. Understanding DC motors

Leaming goals:
1. Understand the siructure of the DC motor and the names of each part

2, Know the working principle of the modor and the energy conversion process,
3. Explore the reasons that affect the direction and speed of rotation of the motor.
Equipment: electric motor, ammeter, battery box, battery, switch, wire,
Blechic fans, washing machines, ar condtioners, many such electical appliances in e use motors fo wark, as small as The small molor
on the four-whee! drve cer played by classmates, the razor for men, the elecinic locomosive on the high-speed raitway, the worker Al kinds
of vehicles in the induslry and pumps in agriculture are inseparable from all kinds of eleckic motors. Electic molors are human bengs who use 2
electrical energy. An mportant sool or comverting into kinetic energy, lefs understand its struckure and stuchre from the small motor in our hands, .
How it works!

Teminal B

Termnal A

Finishad motor

4

[

Figure 26-1

Figure 28-2
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