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IHosicHuTe/IbHASA 3aNIUCKA

Jlannass pabodas mporpamMma TNpeIHa3HadeHa I oOydaromuxcs 5-9 Kiaccos,
coctaBiieHa Ha ocHOBe DenepanbHOrO TOCYNApPCTBEHHOIO 00pa30BaTENBHOTO CTAaHAAPTA
OCHOBHOTO 0011ero odpazoBanusi, Konuenuuu npemnojgaBanus yueoHoro npeamera «dusukar»
ot 03.12.2019r. NeIlK-4BH, IlpumepHOil mporpamMmbl OCHOBHOTO 0OOIIEro oOpa3oBaHUS IO
busuke non penaknueit A.B. Ileppimknna no ¢usuke mais 7-9 KIaccoB. a Takke ¢ YIETOM
OcHoBHOM 00pa30BaTeIBHONM MPOrpaMMbl OCHOBHOTO o0miero oopazoanus MOY «KCOIII
No 3y, ydyeOHOro miaHa ypoBHS OCHOBHOro obmiero oo6pazoBanus MOY «KCOIIl Ne3y,
ITporpammel Boctiutanuss MOY «KCOIII Ne3»y.
VYueOusblii npeamer «dDu3uka» H3ydaeTcsi Ha YPOBHE OCHOBHOrO o0Iiero oOpa3oBaHHs B
KadecTBe 00s13aTeNbHOTO mpeaMera B 7-9 kitaccax B obmeM oowéme 204 vaca, mo 2 vaca B
Heneno B 7-9 kiaccax (mpu 34 Henensx y4eOHOro roja).
[Tpennaraemast pabouasi mporpaMma peaanu3yercs B yaeOHUKax GU3NKH U y4eOHO-
METOJUYECKUX MOCOOMSX, CO3/JaHHBIX KOJJIEKTUBOM aBTOPOB IO PyKOBOJCTBOM
A.B. Ilepblikuna
YMK:
1.Yueonuk [lepeimkun A.B. @usuka 7 kiacc — M: Jlpoda
2.Yuebnuk [lepeimkun A.B. ®usuka 8 kiracc — M: Jlpoda
3.YueOnuk [leppimkun A.B. ®usnka 9 kinacc — M: JIpoda

HJ'IaHI/IpyeMBIC PE3YIIbTAaThl OCBOCHUA IIPCAMCTA

JInyHOCTHBIMH pe3yabTaTamMu 00ydeHus pusnke B 7-9 Kimaccax SBISIOTCA::
c(hOpMHPOBAHHOCTH MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
YYaIuxcs;
yOeXIIEHHOCTh B BO3MOXKHOCTH MO3HAHMS NPUPOJIBI, B HEOOXOOUMOCTH Pa3yMHOTO HCIIOJIb30BaHHUS
JOCTIDKEHUH HAayKH M TEXHOJOTUH Ul JAJIbHEHIIEero pa3BUTHS YEIOBEUECKOro OOLIeCTBa, yBAKCHUE
K TBOPIIAaM HAYKH U TEXHHUKH, OTHOIICHHUE K (PU3UKE KaK JIEMEHTY 00LIeUeI0OBeYeCKON KYIbTYpHI;
CaMOCTOSITETIbHOCTD B IPHOOPETEHUH HOBBIX 3HAHUN M MIPAKTUYECKUX YMEHHIA;
TOTOBHOCTh K BBIOOPY JKM3HEHHOTO IIyTH B COOTBETCTBUM C COOCTBEHHBIMM MHTEpECaMU U
BO3MOKHOCTSIMU;
MOTHUBaUA 06pa30BaTeHBHOﬁ ACATCIIbBHOCTH HIKOJBbHHUKOB Ha OCHOBE JIMYHOCTHO OPHUCHTUPOBAHHOTO
MOJX0/13;
¢dbopMHpPOBaHME ILIEHHOCTHBIX OTHOLIEHWH JApyr K Jpyry, YYMTENI0, aBTOpaM OTKPBITHH U
M300pETCHMIA, Pe3ysIbTaTaM O0yUYCHHMSI.
MeTtanpeaMeTHbIMH pe3yJbTaTaMH 00ydeHus (usuke B 7-9 kiaccax SBISIIOTCS:
OBJI/ICHUE HaBBIKAMHM CaMOCTOSTEIBHOTO MPUOOPETeHHs! HOBBIX 3HAHWM, OpPraHM3aluM y4eOHOH
JACATCIIBHOCTHU, ITOCTAaHOBKH uenel‘/i, IJIAaHUPOBAHUA, CAMOKOHTPOJIA W OLCHKHU PE3YJIbTATOB cBOeH
ACATCIIBHOCTH, YMCHUAMU NIPCABUACTH BO3MOXKHBIC PE3YJIBTATHI CBOUX I[eI‘;ICTBHfI;
NOHUMAaHUE pa3IMYMid MEXIY HCXOAHBIMH (aKTaMM W TUNOTE3aMH Ui HMX OOBSCHEHHS,
TEOPETUYECKUMH MOJENSIMH M pPEalbHBIMA OOBEKTaMH, OBJIAJICHHUE YHUBEPCAIbHBIMH y4eOHBIMHU
,Z[GflCTBI/IHMI/I Ha MpuMepax TUIIOTE3 IJIA 00BIACHEHHSI H3BECTHBIX d)aKTOB u BKCHepHMeHTaJ]bHOﬁ
MPOBEPKHU BBIBUTAEMBIX THIIOTE3, Pa3pabOTKH TEOPETHUECKMX MOJIENel IPOLIECCOB WM SIBJICHUIA,
(opMHUpOBaHNE YMEHUI BOCHIPUHUMATD, IIepepadaThiBaTh U NPEABSIBIATE HHPOPMAIIHIO B CJIOBECHOM,
00pa3Ho, CUMBOIMYECKOH (popMax, aHATM3UPOBATH U MepepadaThIBaTh MOJYYSHHYI0 HHPOPMALIUIO B
COOTBETCTBUU C IMOCTABJIICHHBIMU 3aJla4aMM, BBIJACIATE OCHOBHOEC COACPIKAHUC MPOUUTAHHOI'O TECKCTA,
HaXoAWThb B HEM OTBETHI HA IOCTABJICHHBLIC BOIIPOCHI U U3JIaraTthb €ro,
nproOpeTEeHHE OIBITAa CAMOCTOATEIEHOTO TIOUCKA, aHalTu3a U 0TOOpa HHPOPMALIMK C UCTIOJIb30BAaHUEM
Pa3INYHBIX MCTOYHMUKOB M HOBBIX MH(QOPMAIMOHHBIX TEXHOJOTHH MJsl PEHICHHs TO3HaBaTEIbHBIX
3a1a4;
pa3BuTUC MOHOJIOTHYECKON U HH&HOFH‘ICCKOﬁ p€un, YMECHUA BbIpaXXaTb CBOW MBICIN U CIIOCOOHOCTH
BBICTYLIMBATh cOOECeIHUKA, IOHUMATh €ro TOUKY 3pPEHHs], MPU3HABATh MPABO JPYroro 4ejoBeKa Ha
WHOE MHEHME;
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OCBOCHHE NMPUEMOB JICHCTBUI B HECTAHAAPTHHIX CUTYAIUSIX, OBJIAJACHNE SBPUCTHUECKUMH METOAAMHU
pereHus mpodIIeM;

¢dbopMupoBaHHEe yYMEHUH pPaboOTaTh B TPYHIE C BBINOJHEHHEM pA3IUYHBIX COLHMAJIBHBIX POJIEH,
NPEACTABIATh M OTCTAMBaTh CBOM B3TJIAABI M YOSXKICHNUS, BECTH JUCKYCCHIO.

IIpenmMeTHBIME pe3yabTaTaMu 00y4eHus: pusuke B 7-9 kiaccax ABJIAIOTCA:

dhopMHupOBaHUE TIPEICTABICHHN O 3aKOHOMEPHOW CBS3M W IO3HABAEMOCTH SIBJICHHHA TPHPOABI, 00
00BEKTHBHOCTH HAyYHOI'O 3HAHMS;, O CHUCTEMOOOpasyromed posn (U3MKU IS Pa3sBUTHUS APYTHX
€CTECTBCHHBIX HayK, TEXHUKH M TEXHOJOTHH; HAy4YHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3y4eHUs
OCHOB CTPOCHUS MaTepUH U PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

3HaHUSI O MPHUPOJE BAXHEHIINX (PU3NYECKUX SIBICHUH OKPY)KAIOLIEr0 MHpa M INOHMMAaHHE CMBICIA
(bu3nUecKuX 3aKOHOB, PACKPBIBAIOIINX CBS3b N3YUCHHBIX SBJICHUN;

(dopMHupOBaHNE TMEPBOHAYAIBHBIX TNPEACTABICHUNA O (QHU3MYECKOW CYHNIHOCTH SIBICHHUU MPUPOIBI
(MEexaHMYECKHX, TETJIOBBIX, SJIEKTPOMArHUTHBIX M KBAHTOBBIX), BUJaX MaTepuu (BELICCTBO W MOJE),
JIBIDKEHHM Kak CIIocOO€ CyIECTBOBaHMSA MAaTEpPHM; YCBOCHHE OCHOBHBIX HMJIEH MEXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI O CTPOECHHH BEILECTBA, SJIEMEHTOB IEKTPOANHAMHUKH M KBAHTOBOH (DU3HKH;
OBJIa/ICHUE MTOHATHHHBIM anmapaToM U CUMBOJIUYECKUM SI3BIKOM (DU3HKH;

YMCHHA 1[OJB30BAaThCA MCTOJAaMH HAYYHOI'O0 HMCCJIICAOBAHHA SIBIICHUM Impupoabl, IMPOBOAUTH
HaOJIIOeHNs, MJIAHWPOBATh M BBINOJHATH 3KCIIEPUMEHTHI, 00pabaThIBaTh PE3YJIBTAThbl U3MEPEHHI,
MIPEJICTABIATh PE3yNbTaThl M3MEPEHU C MOMOIIBI0 Tabmui, rpadgukoB U Gopmyn, oOHAPYKHUBATH
3aBUCUMOCTHU MECKIY (1)I/I3I/I‘ICCKI/IMI/I BCIINYMHaMU, O6’B$1CH$1TI) IMOJYYCHHLIC PE3YJbTAaThl U ACIIATH
BBIBOJIbI, OLICHUBATh IPAaHULIbI TOTPELIHOCTEN PE3YJIbTaTOB U3MEPEHUN;

YMEHUS IPUMEHSTh TEOPETHUYECKHE 3HAHUS 0 (U3UKE HAa MPAKTUKE, pelarh Gpu3ndeckue 3a1aun Ha
IPUMEHEHHUE MTOyYSHHBIX 3HaHU;

YMCHHA KW HABbIKM IPHUMCHATL IIOJYYCHHBIC 3HAHUA I O6T>51CH€HI/I$I MPUHIIUIIOB I[Cf/iCTBHSl
BOKHEHIINX TEXHUYECKUX YCTPOMCTB, (pabOThI) MAIIMH M MEXaHU3MOB, CPEACTB TEPEABIKCHUS U
CBSI3U, OBITOBBIX IMPUOOPOB, MPOMBILUIEHHBIX TEXHOJIOIMYECKHUX MPOLECCOB, PELICHUS] PAKTHIECKUX
3aJa4 IIOBCEJHEBHOW JKM3HM, oOecredeHHsi O€30MacHOCTH CBOEH IKHM3HM, PAaLHUOHAIBHOTO
IIPUPOIONOIL30BAHNUS U OXPaHbl OKPYXKAIOIIEW Cpeabl; BIUSHASA TEXHUYECKUX YCTPOWCTB Ha
OKPY’KaIOILyIO Cpely;

0CO3HAHME BO3MOKHBIX IPUYHMH TEXHOTEHHBIX M YKOJOTMYECKHX KaTtacTpod.

0CO3HaHHE HEOOXOAMMOCTH NPHMEHEHMS JAOCTIKEHUI (PU3MKHM M TEXHOJIOTHH Ui PaldOHAIBLHOTO
MPUPOIOTIONB30BAHHS;

OBJIaJICHUE OCHOBaMH 0E30IaCHOTO HMCIIONB30BAHUSI €CTECTBEHHBIX U HCKYCCTBEHHBIX IEKTPHUCCKHX
M MarHUTHBIX [OJIEH, 3JIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX M HCKYCCTBEHHBIX
MOHU3UPYIOIIUX U3Iy4YeHUH BO M30€KaHHE X BPEIHOI0 BO3JEHCTBUS Ha OKPYXKAIOIIYIO Cpeny U
OpTraHMu3M YEI0BEeKa;

dbopMupoBaHue yOEKIECHHUS B 3aKOHOMEPHOH CBSA3M M I03HABAEMOCTU SIBIICHUM NPUPOJBI, B
O00BEKTHBHOCTH HAyYHOTO 3HAHMS, B BBICOKOH IIEHHOCTH HAyKW B DPAa3BUTUH MAaTEPUAIBHOW U
JIyXOBHOH KyJIbTYpbI JIOAEH;

pa3BUTHE TEOPETUYECKOTO MBIIUICHUS Ha OCHOBE (POPMHUpPOBAHMS YMEHUI yCTaHABIMBATH (DaKTBI,
pasin4dyatbh MPUYXWHBI W CICACTBUA, CTPOUTH MOACIMW W BbIABUTATH T'HMIIOTE3bI, OTBICKMBATh H
(bopMyIHpoBaTh 10Ka3aTeNbCTBA BBIABUHYTHIX TMIIOTE3, BEIBOAUTH U3 SKCIIEPUMEHTAIBHBIX (AKTOB U
TEOPETUYECKUX MOJeNeH (PU3NIECKUe 3aKOHBI;

Pa3BUTUC YMCHHUS IUIaHUPOBATH B HOBCﬁ):[HeBHOﬁ KHN3HHU CBON ILCI\/'ICTBI/ISI C MPUMCHCHUCM ITOJTYYCHHBIX
3HAHUM 3aKOHOB MCXaHUKH, DJJICKTPOAWHAMHKHU, TCPMOJUHAMHKU MW TEIIJIOBBIX SIBIICHUHN C OCIIBIO
cOepeKeHHs 3710POBbS;

(dopMHpOBaHNE TPEACTABICHUA O HEPALMOHAILHOM HCIOJIb30BAaHUM NPUPOIHBIX PECYpPCOB H
OHEPTHHU, 3arpsA3HCHUN Oprxca}omef/'I CpE€abl KaK CICACTBHUEC HECOBCPUICHCTBA MAIlIMH U MEXAHU3MOB.
KOMMYHUKATUBHBIC YMCHUA:! NOKJIAAbIBATHL O PE3YJIbTaTaxX CBOCro HMCCICAOBaHUA, Yy4aCTBOBATHL B
JUCKYCCHH, KPaTKO M TOYHO OTBEYATh Ha BOIPOCHI, UCIIOJIb30BATh CIIPABOYHYIO JIUTEPATYpy U Ipyrue

MCTOYHUKHY MH(OpMALIUH.
BoinyckHUK HAyYuTCS:



cobmoaars npaBuia 0e30MacHOCTH M OXpaHbl Tpyda MpH padoTe ¢ yuyeOHBIM M J1a00paTOpHBIM
o0opyioBaHUEM;

MOHUMATh CMBICT OCHOBHBIX (DU3NYECKUX TEPMHHOB: (PU3UUECKOE TeNo, (U3NUECKOE SIBICHHE,
¢du3nueckas BeJIMYNHA, CAMHULBI H3MEPCHUS;

pacro3HaBaTh MPOOJEMBI, KOTOpblE MOXHO PEIIUTh NPH MOMOIIM (PU3UIECKHX METOIOB;
AHAJIN3MPOBATh OTIENIBHBIE 3Tallbl MPOBEACHMS HCCIEAOBAaHUN W HHTEPHPETHPOBATH PE3YIbTATHI
HaOJIOIEHHH U OTIBITOB;

CTaBHUTh OIBITHI MO HMCCICAOBAHUIO (PU3MYECKUX SIBICHUH WM (DU3WYECKUX CBOMCTB Tenm 0Oe3
WCIIONIb30BaHMs TPSMBIX HM3MEPEHUH; MpH 3TOM (GOPMYIUpoBaTh Npoliemy/3afgady yueOHOro
9KCIEPUMEHTa; COOMpaTh YCTAaHOBKY M3 TNPEAJIONKECHHOTO 000OpydOBaHUs; NPOBOAUTH OMBIT U
(dbopMynupoBaTh BEIBOABI.

[Tpumeuanue. [Ipn mpoBeneHnH McciaeqoBaHUS (PU3NYECKUX SBICHUI HW3MEpUTENbHBIE MPHOOPHI
WCIIONIB3YIOTCS JIMIIb KaK AAaTYUKA WU3MepeHHs (U3MYecKUX BEIMYWH. 3aluCH MOKa3aHWH MPSIMBIX
M3MEPEHHH B 3TOM cilyyae He TpeOyeTcs.

MOHUMATH POJIb IKCIICPUMEHTA B MTOJYYCHUH HAYYHOH HH(pOpMaLny;

NPOBOJMTH MPSIMBIE M3MEpEeHUs] (PU3NUECKUX BEJIWYHMH: BPEMsI, PacCTOSHHE, Macca Telia, 00beM,
culla, TemIeparypa, arMoc(epHOe MAaBlieHHE, BIAKHOCTb BO3/AyXa, HAMNpsDKEHHE, CcHjla TOKa,
panuannoHHblid (OH (C UCMIONB30BAHMEM IO3MMETpPa); MPH 3TOM BHIOMPATh ONTHUMAJBHBIH CIIOCOO
U3MEPEHHUs U UCIIOJIB30BAaTh POCTEMIINE METOABI OLICHKH IOIPEIIHOCTEN U3MEPEHUM.

[Mpumeuanne. Jlobas yuyeOHas mporpamMMa JOJDKHA OOECleuWBaTh OBIAACHUE MPIMBIMH
MU3MEPEHHSIMU BCEX MEPEUHCICHHBIX (PU3NYECKUX BETHUYHH.

MPOBOJWTH HCCIICOBAHUE 3aBUCHUMOCTEH (DM3NYECKUX BEJIMYHH C HCIOJIb30BAHUEM MPSIMBIX
WU3MEpPEHH: TPU OSTOM KOHCTPYHpPOBAaTh YCTaHOBKY, (DUKCHpOBaTh pe3yabTaThl TOJIY4YEHHOMN
3aBUCHUMOCTH (PU3UUECKUX BEJIUYMH B BUAE TaONHIl M IpadUKOB, AENaTh BBHIBOJBI MO pe3yJbTaTam
HCCIIEIOBAHNUS;

MPOBOJHUTH KOCBEHHBIE H3MEPEHHUS (PU3NUYECKUX BETUYMH: TIPU BBIMIOJTHEHUH W3MEPEHHH coOUpaTh
SKCIIEPUMEHTANbHYIO0 YCTAaHOBKY, CII€Ays NpPENIOKEHHON WHCTPYKLUMH, BBIYUCIATh 3HAUYEHUE
BEJIMYMHBI U aHAJTU3UPOBATH MMOTY4YEHHBIE PE3YIbTAThl C YUETOM 33JaHHON TOYHOCTH U3MEPEHHIA;

AQHAJIM3MPOBATh CUTYallUU MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX IPOSBICHUE
W3yYCHHBIX (PU3UUECKUX SBICHUIN MM 3aKOHOMEPHOCTEH M MPUMEHITH MMEIOIIUECS 3HAHUS JUISI UX
OOBSICHEHHS,;

MOHUMATh TPUHIUIBI JEHCTBUS MAaIIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, YCIOBUSI HX
0e30MacHOr0 UCTIOJIF30BaHMUS B IIOBCETHEBHOM KU3HM;

WCIIOJIb30BaTh TPU BBINOJHEHUH y4eOHBIX 3a7]ad HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy O (PU3MUECKUX
SBJICHUSIX, CIIPABOYHbIE MaTepUalbl, pecypchl IHTepHeT.

BhInmycKHUK MOTYYUT BO3MOKHOCTH HAYYMTHCH:

0CO3HaBaTh LIEHHOCTh HAYYHBIX WCCIIEIOBAHWH, pOJb (U3MKH B PACHIMPEHUH TMPEJCTaBICHUNA 00
OKpY’KaroIlleM MHUpE U €€ BKJIaJ B yIIyUllleHHe KauyecTBa KU3HHU;

UCTIOJIb30BaTh TPUEMBI TIOCTPOCHUS (UBMYECKUX MOJeJel, Ioucka ©  (QOPMYIUPOBKU
JIOKA3aTeNbCTB  BBIABUHYTBIX THIOTE3 M TEOPETHMYECKHMX BBIBOJOB HA OCHOBE OSMITUPUYECKU
YCTaHOBJICHHBIX (DaKTOB;

CpPaBHUBATh TOYHOCTh M3MEPEHUS (HUINUECKUX BEIMYMH 10 BEIWYHHE WX OTHOCHUTEIHLHON
MOTPENTHOCTH NP MPOBEIECHUH MPSIMBIX U3MEPEHUIl;

CaMOCTOSITETIbHO TPOBOJUTH KOCBEHHBIC HM3MEPEHUS W HUCCIEeNOBaHUS (UINUECKUX BEIUYHH C
UCIIOJIb30BaHUEM PA3JIMYHBIX CHOCO00B H3MepeHUs: (U3WYECKHX BENWYHMH, BHIOMpPATh CpeAcTBa
U3MEpEHHsT C YYeTOM HeOOXOAMMOW TOYHOCTH W3MEpeHHH, OOOCHOBHIBaTH BEIOOp crocoba
M3MEpEeHHs, aleKBaTHOTO IMOCTABJIEHHON 3ajade, MPOBOJUTH OIEHKY JIOCTOBEPHOCTH MOJTYYEHHBIX
pe3yIbTaTOB;

BOCIIPHHUMATh HH(OpMaIMio (U3UUECKOr0 COACPKaHHS B HAYyYHO-TIOMYJISAPHON JHUTEpaType u
CpeJIcTBaX MaccoBOU MH(oOpMAaIMY, KPUTHIECKH OIIEHUBATH MOJNyYCHHYI0 HH(OpMAIHIO, aHAIN3UPYS
ee coJlepKaHue | JJaHHbIe 00 UCTOUYHUKE HH(POPMAITUH;

co3/1aBaTh COOCTBEHHBIE TIHCHMEHHBIC U YCTHBIC COOONICHUSI O (PU3NYECKUX SIBICHUSIX HA OCHOBE
HECKOJIbKMX WCTOYHHUKOB HH(OpPMAaNWu, COMPOBOXAATH BBICTYIUICHHE IMpe3eHTalMel, yYHUThIBas
0COOEHHOCTH ayJIUTOPUH CBEPCTHHUKOB.

MexaHu4ecKue siBJICHUA
BoinmyckHUK HAYYHTCS:

pacro3HaBaTh MEXaHWYECKHE SIBICHUS U OOBSICHATh Ha OCHOBE MMEIOIIMXCS 3HAHUH OCHOBHBIE
CBOICTBa WMJIM YCJOBHSA TNPOTEKAHHWS 3TUX SIBIIEHWH: PaBHOMEPHOE M HEPAaBHOMEPHOE IBMKEHHE,
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJUHEHHOE NBIKEHHE, OTHOCHUTEIHHOCTh MEXaHHYEeCKOTO
IBWKEHHS, CBOOOZHOE TAJCHHWE TeJ, paBHOMEPHOE [BI)KEHHE [0 OKPYXKHOCTH, WHepIus,
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B3aMMOJICHCTBUE TEJ, pEaKTUBHOE BIKEHHE, NTepeladya NaBICHHs TBEPABIMU TEJIaMH, KHUIAKOCTIMHU U
razam, aTMocepHoe JaBieHNe, TUIaBaHUE TEJ, PABHOBECHE TBEPABIX TEJ, UMEIOIINX 3aKPEIUICHHYIO
0Cb BpalleHus], KonedaTeIbHOE IBHKCHUE, PE30HAHC, BOJIHOBOE JIBI)KEHHE (3BYK);

ONKCHIBATh W3y4YCHHbIE CBOMCTBA TeJI W MEXaHWYECKUE SIBJICHHUS, HUCIONB3Ys (U3NUecKue
BEJIMYMHBL: MYyTh, IEPEMEIIEHIEe, CKOPOCTh, YCKOPEHHE, MIEPHO 00palleHus], Macca Teja, IIOTHOCTh
BEIIECTBa, cWia (CHMiIa TSDKECTH, CWiIa YOPYroCTH, CWiIa TpPEHUWs), AaBJICHUE, HMMIYJIbC Tea,
KUHETHYeCKasl SHEeprusl, MOTeHINabHas SHeprus, MexaHudeckas paboTa, MeXaHW4ecKass MOUIHOCTb,
KIIJ mpu coBepuieHUH paboThHI ¢ MCIOIB30BAHUEM MPOCTOTO MEXaHU3Ma, CHJla TPEHUs, aMIUTUTY/a,
NepuoJ M 4YacToTa KoleOaHWil, [UIMHA BOJHBI M CKOPOCTh €€ paclpOCTPaHEHHUs; NPU OIMUCAHUHU
MPaBUIIBHO TPAKTOBaTh (PU3NUECKUN CMBICT UCIOJIB3YEMBIX BEJIHYUH, UX OOO3HAYCHHS M €AMHUIIBI
U3MEpEHHsl, HaXOIUTb (POPMyYJbI, CBS3BIBAIOMIME MAaHHYIO (U3UYECKYI0 BEIHYUHY C JIPYTUMH
BEJIMYMHAMM, BEIYUCIISTH 3HAUeHHE (PU3NUECKON BETUUHUHBL;

aHaAM3UPOBATh CBOMCTBA TEJ, MEXaHWYECKHE SBJICHHS M MPOLECCHI, MCIONB3Ys (U3NUYecKHe
3aKOHBL: 3aKOH COXPAaHEHUs 3HEPrUH, 3aKOH BCEMUPHOIO TATOTEHHUS, NPUHLUI CYNEPHO3ULUU CUIT
(maxoxnenue pasHoaeicTByromeit cuibl), I, I1 u Il 3akonsl HeloTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA,
3akoH ['yka, 3akoH [lackansi, 3akoH Apxumena; Mpud STOM pas3iiMuaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €r0 MaTeMAaTUYECKOE BBIPAXKEHUE;

pa3nnvaTh OCHOBHBIC TIPH3HAKH HW3YUCHHBIX (U3UUECKUX MOJENe: MaTephajbHas TOYKa,
MHEPLHUAIBHASL CHCTEMA OTCUETA;

pemarp 3a/1a4u, UCIOb3ysl PU3MUECKHe 3aKOHBI (3aKOH COXPAaHEHHS dHEPTHH, 3aKOH BCEMHUPHOT'O
TATOTeHUs, NpuHUMN cynepno3unuu cui, I, II u III 3axonsl HeroTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3akoH ['yka, 3akoH [lackams, 3akoH Apxumena) u GOpPMYIbI, CBA3BIBAIOIINE (U3HUYECKHE BETHYMHEI
(myTh, CKOpOCTb, YCKOpEHHE, Macca Teja, IUIOTHOCTb BELIECTBA, CHJA, JABJICHUE, MMIIYJbC Tela,
KUHETHYeCKasl SHEprusl, OTCHIMaIbHAs SHEprus, MexaHndeckas padoTa, MEXaHU4ecKasi MOIIHOCTb,
KIIJI mpocToro MexaHu3Ma, Cujia TPEHHUs CKOJIbKEHHS, KOOQQHUINEHT TPeHHUsI, aMIUTUTY1a, IEPUOJ U
4acToTa KoJieOaHMH, JUIMHA BOJIHBI U CKOPOCTb €€ PaclpOCTPAHEHUsS): HA OCHOBE aHAJIM3a yCIOBUS
3aJjauydl 3allMChIBAaTh KPAaTKOE YCJOBUE, BBHIACHATH (M3NUECKHUE BEIMYHMHBI, 3aKOHBI W (HOpMyIbl,
HEOOXOMUMBIE AJISi €€ pEUICHUS, MPOBOJAWTH pacyeThl W OLEHUBATH PEATbHOCTh MOJIY4YEHHOTO
3HA4YeHUs (PU3NYECKOIN BETHMYMHEL.

BBINYCKHUK IOJYYUT BO3MOKHOCTh HAYYUThCS:

UCIIOJIb30BaTh 3HAHUS O MEXAHMYECKHX SBJICHHSX B TOBCEAHEBHOW J>KM3HH A OOecreHeHUs
0e30macHOCTH TpU OOpallleHHH ¢ TpuOopaMu M TEXHHUYECKUMH YCTPOHCTBaMH, Ui COXpaHEHUS
30POBbSl U COOJIOJICHUS HOPM SKOJIOTHUECKOT'O TOBEACHHS B OKPYXKAIOUIEH cpese; MPHBOAUTH
NpUMEpPHl MIPAKTUYECKOTO HCIMOJIb30BaHUS (H3MYECKHX 3HAHUH O MEXaHHWYECKHX SIBICHUSX U
(¢U3NUECKUX 3aKOHAaX; MpPUMEpPhl KCIOJIb30BAHUS BO3OOHOBISIEMBIX HCTOYHHUKOB DHEPTUM;
JKOJIOTHYECKUX TOCIEACTBUM HCCIEA0OBAHUS KOCMUYECKOT0 IIPOCTPAHCTB;

pasnvaTh TPAaHUIB NPUMEHUMOCTH (H3MYECKHX 3aKOHOB, ITOHMMATh BCEOOINIMI XapakTep
(GyHAaMEHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHUS MEXaHWYECKOW OJHEpruH, 3aKOH COXPaHEHHS
MMITyJIbCa, 3aKOH BCEMHPHOTO TATOTEHHS) W OTPAaHUYEHHOCTh HCIOJIB30BAaHMSA YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u zip.);

HaXOJIUTh aJICKBaTHYIO MPEIIOKEHHON 3aaue GU3NUECKYIO0 MOJIENb, Pa3pemarh MpodiemMy Kak Ha
OCHOBE UMEIOIIMXCS 3HAHUM 110 MEXaHUKE C MCIIOJIb30BAHUEM MATEMAaTUUYECKOI0O alapara, Tak U Ipu
IIOMOII METOJIOB OLICHKHU.

TemoBble ABJICHUS
BoinmyckHuK HAY4YHTCS:

pacro3HaBaTh TEIUIOBBIE SBJICHUS H OOBSICHATH HA 0a3e MMEIOMIMXCS 3HAHWK OCHOBHBIE CBOMCTBA
WIN YCIOBHSI TPOTEKaHWs STHX siBJICHWU: auddy3us, u3MeHeHne o0beMa Tel MpU HarpeBaHUU
(oxmaxxJieHnu), OoJIblIasi C)KMMAeMOCTh Ta30B, Majas CKMMAeMOCTh JKUIKOCTEH W TBEPHBIX Tel,
TEIJIOBOE PABHOBECHE, UCIIAPEHME, KOHACHCALNSI, TUIABJICHNE, KPUCTALIIN3aLUs, KUIIEHUE, BIAXKHOCTh
BO3/yXa, pa3IWYHbIE CHOCOOBI TeIulonepeaayn (TETIONPOBOAHOCTh, KOHBEKIUS, HW3IyUYCHHE),
arperaTHble COCTOSIHHS BEIECTBA, MOMVIOLICHUE SHEPTUH IIPU UCIIAPEHUU JKUIKOCTU U BBIJCIICHUE €€
IIPY KOHJICHCAIIUH 11apa, 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT JABJICHUS;

OTMCHIBATh W3YyYEHHBIC CBOWCTBA TENl U TEIUIOBBIE SIBIICHHUS, UCIONB3Ysl (H3MUYCCKHE BEITMYWHBL:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPIHsl, TeMIlepaTypa, YAEJbHAas TEIJIOEMKOCTh BEIECTBA,
ylleNbHas TEIIoTa IUIaBIICHHS, yJelibHas TEIuioTa MapooOpa3oBaHUs, y/AelbHAas TEIIOTa CTOpaHHS
TOIIMBA, KOX(PQUIMEHT IIO0JIE3HOTO JIEHCTBUS TEIUIOBOTO JBHUraTelsl; NMpPU OMHCAHWH TPABHIBLHO
TPaKTOBATh (PU3MUECKHUN CMBICI HCIIONB3YEMBIX BEIMYUH, UX 00O03HAYEHHS M €AMHHUIIBI U3MEPEHUS,
HaXOJUTh (OPMYIIBI, CBS3BIBAIONIME JaHHYI0 (PU3MYECKYIO0 BEJIMYHHY C JPYTUMH BEJIMYWHAMU,
BBIYUCIISITh 3HaYeHUE (DU3NIECKOI BEITMYNHBI,



aHATM3UPOBATh CBOMCTBA TEJN, TCIUIOBBIC SBJICHUS M TPOIIECCHI, UCTIONB3YS] OCHOBHBIC MOJOXKCHHUS
ATOMHO-MOJICKYJIIPHOTO YUCHHS O CTPOCHHUH BEIIISCTBA U 3aKOH COXPAHEHUS SHEPIUH;

pas3invaTh OCHOBHBIC MPHU3HAKU M3YYCHHBIX (DU3UUCCKUX MOIETCH CTPOSHHS T'a30B, MKHUIKOCTEH U
TBEP/BIX TEIT;

MPUBOIUTH MIPUMEPHI MPAKTHUECKOTO UCTIONB30BAHNSA (PU3MUCCKUX 3HAHUHN O TEIUTOBBIX SIBICHHSIX;

pemiath 3a7a4u, HCIOJB3ys 3aKOH COXPAHEHWS SHEPIMU B TEIUIOBBIX MpOIEccax U (QOPMYIIHI,
CBA3BIBAONIHME (PU3HUCCKHE BEMUIMHBI (KOJIMYESCTBO TEILUIOTHI, TEMIIEPATypa, YAeIbHAS TEIIOEMKOCTh
BEIIIECTBA, Y/eIbHas TEIyIoTa IUIABJICHUS, yAelbHas TEMIoTa MapooOpa3oBaHus, yAeabHas TEmIoTa
CrOpaHusl TOIUTHBA, KOA(DHUIMEHT MOJIE3HOTO MSHCTBUS TEMIOBOTO JBUTATENA): HAa OCHOBE aHAIW3a
YCIIOBUS 3a/la4yd 3alKChIBAThL KPATKOE YCIIOBHE, BBIICIATh (DU3MYECKHE BEIHMYUHBI, 3aKOHBI U
bopMynbl, HEOOXOMWUMBIC IS €€ pEIICHHs, MPOBOAWTH pPACUYeTBl W OIEHWBATH PEATbHOCTh
MOJYYEHHOTO 3HaUCHUS (U3UUECKOM BETUIHHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThHCS:

WCIONIb30BaTh 3HAHUS O TEIUIOBBIX SIBICHHUSAX B ITOBCEJHEBHOM JKM3HH I OOCCHECUCHHUS
0e30macHOCTH TpU OOpallleHHHd ¢ TPUOOpaMH M TEXHHYSCKUMH YCTPONCTBAMH, I COXpaHECHHUS
30POBbSI U COOJIOMCHHUS HOPM DKOJIOTHUECKOTO TMOBEJACHHUS B OKPYXKAIOIIEH cpeje; MPHUBOIUTH
TPUMEPBI 3KOJOTHYECKUX TOCIEACTBUN pabOThl JABUraTejeld BHYTPEHHErO CrOpaHUs, TEIIOBBIX U
THIPODJICKTPOCTAHIINH;

pasnu4aTh TPaHUIB NPUMEHUMOCTH (H3MYECKHX 3aKOHOB, IOHMMATh BCEOOIIMH XapakTep
(byHAaMEHTaIbHBIX (PU3NUYECKUX 3aKOHOB (3aKOH COXpPAHEHUS DHEPTrHH B TEIUIOBBIX MPOIECCaX) H
OIrpaHUYCHHOCTDb UCII0JIb30BaHWA YaCTHBIX 3aKOHOB,

HaXOJUTh aJICKBATHYIO MPEIOKECHHOH 3a1aue PU3NIECKYI0 MOIENb, pa3peiiaTh mpodieMy Kak Ha
OCHOBE€ MMCHOIIUXCS 3HAHUH O TEIUIOBBIX SBJIICHUAX C MCIIOJH30BaHHEM MaTEeMaTHYECKOTO arimapara,
TaK U IIpH IMIOMOUIN METOAOB OILICHKH.

BHeKTpl/I‘IeCKI/Ie U MAaIrHUTHBIC ABJICHUSA
BbINyCKHUK HAYYHTCS:

pacCrio3HaBaTb JJICKTPOMArHUTHBIC SBJICHUSA U O6’I)51CH51TL Ha OCHOBC HMCHOLINXCS 3HAaHUU
OCHOBHBIE CBOMCTBa WJIH YCJIO0BUA MPOTECKAaHUA 3THUX SIBIICHUM: QJICKTpU3alusa TCI, B3aPIMOI[CI>iCTBPIe
3aps0B, ANEKTPUUECKUM TOK U €ro JecTBUA (TEIIOBOe, XUMHUUECKOEe, MarHUTHOE), B3aUMOIeHCTBUE
MAarauToB, JICKTpOMarHuTHasd MHAYKIUA, I[eﬁCTBHe MAarouTHOrO I10JisI Ha NPOBOAHUK C TOKOM H Ha
JIBIOKYILYIOCS 3apsDKEHHYIO YacTHUILy, JEMCTBHUE JJIEKTPUUYECKOrO MOJISI Ha 3apsSKEHHYI0 YacTHILy,
3JIEKTPOMArHUTHBIE BOJIHEBI, TPAMOJIMHEHHOE PACIPOCTPAHCHHUE CBETA, OTPAKCHHWE W MPETOMIICHHE
cBeTa, AMUCIIEPCHs CBETA.

COCTaBJIATh CXEMBI JJICKTPUYCCKUX HCHCI\/'I C MOCJICAOBATCIbHBIM U MapalJICJIbHBIM COCIUHCHUCM
JJIEMEHTOB, pasjnyasl YCIIOBHbIE 00O3HAUEHWS 3JEMEHTOB DIICKTPUUYECKUX Ienei (MCTOYHHK TOKa,
KJIFOY, PE3UCTOP, PEOCTAT, JIAMIIOUKA, AMIIEPMETP, BOJILTMETP).

WCIIONIb30BaTh ONTHYECKHE CXEMBbI IS TIOCTPOEHWs H300pakeHHH B IUTOCKOM 3epKajie H
coOuparolei JInH3e.

OIMUCBhIBATL H3YUCHHBIC CBOMCTBA TE€I U QJICKTPOMArHUTHBIC ABJICHUA, HCIIOJIb3Ys (1)I/I3I/I'-ICCKI/IC
BEJIMYMHBL: DJICKTPUYECKUM 3apsil, CHJIa TOKa, ODIEKTPUYECKOE HAMpPsHKEHWE, JIEKTPHUECKOE
CONPOTHUBIICHHUE, Y/ICTHHOE COMPOTHBIICHUE BEIECTBA, pad0Ta MEKTPUIECKOrO MOJIsl, MOIITHOCTh TOKA,
(I)OKYCHOC pacCcTodHUEC U ONITHYECKasd CUJia JIMH3bI, CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
1 4aCToTa CBCTA, IMPU OIMMCAaHWU BEPHO TPAKTOBATDH (bI/I3I/I‘-IeCKI/II71 CMBICJT UCTIOJIB3YEMBIX BECJIWYUH, UX
0003HaYeHUsI M EIUHUIBI U3MEPEHHS; HAXOMUTh (HOPMYIBI, CBS3BIBAIOIINE JaHHYIO (HU3NYecKyro
BCJIIMYUHY C APYTUMU BCIIMUNHAMU.

AHAJIN3UPOBATH CBOMWCTBA TCJI, DJICKTPOMArnuTHLIC ABJICHUA W IIPOUECCHI, UCIIOJIb3YyA (1)I/I3I/I‘-ICCKI/IC
3aKOHBI: 3aKOH COXPAHEHHs 3JICKTPUYECKOro 3apsia, 3akoH OMa Juisi ydacTka 1en, 3akoH JKoyJis-
JleHia, 3aKkOH MPSIMOJMHEWHOrO pAacCHpPOCTPAHEHHs CBETa, 3aKOH OTPAKCHUS CBETa, 3aKOH
NPEIOMIICHHS CBETA; IPU 3TOM Pa3indaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA M €r0 MaTeMaTHYECKOe
BBIpa)KEHHE.

IMPUBOAWUTHE NIPHUMEPHBI MPAKTUYCCKOI'0 MUCIIOJIE30BAHUA (1)I/I3I/I‘IeCKI/IX 3HAaHUU O OJICKTPOMArdHUTHBIX
SIBJICHUAX

pemrath 3a7a4m, UCHoib3ys (husnueckue 3akoHbl (3akoH OMa Ui y4acTka Ienu, 3aKoH J[Koyiis-
JleHma, 3aKkOH MPSIMOJMHEHHOTO pPACHPOCTPAHEHMsI CBETA, 3aKOH OTPAXKCHHUS CBETa, 3aKOH
NIPEIOMIICHHSI CBETa) M (POPMYJIbI, CBSI3bIBAIONINE (PU3NUECKUE BEIMIHHBI (CUIIA TOKA, SIEKTPHUECKOE
HAMpsOKCHUE, JIICKTPHYECKOE COMPOTHUBIICHHE, YACIbHOE COMpPOTHUBIICHHE BEIIECTBA, paboOTa
JIIEKTPUUYECKOTO TIOJISl, MOIIHOCTh TOKA, (POKYCHOE PacCTOSHHE W ONTHYECKAs CHJIa JIMH3bI, CKOPOCTh
9IEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBeTa, (POPMYJIBI pacdeTa 3JIEKTPHUECKOTrO
COIIPOTHBIICHHS TIPH IOCIEI0BATENLHOM W IMApajyIeIbHOM COEAMHEHWH MPOBOJHHMKOB): Ha OCHOBE
aHaJIi3a yCJIOBUA 3aJadH 3alIUChIBATH KPATKOE YCIOBUE, BBIACIATH (1)I/I3I/I‘ICCKI/IC BCJIIMYHHBI, 3aKOHBI 1
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(GopMysbl, HEOOXOIUMBIC JJIsi €€ pEUICHWs, IPOBOJMTH pacyeThl M OLCHUBATh pPEAbHOCTh
HOJyYCHHOTO 3HAYCHHS (PH3UYCCKON BETHIHHBI.
BbINYCKHUK MOJTYYHT BO3MOKHOCTH HAYUHTHCS

UCIIOJIb30BaTh 3HAHMUS 00 JIEKTPOMArHUTHBIX SIBICHHUSAX B MMOBCEIHEBHOW )KU3HU Ul 00CCIICUCHUS
0€30MacHOCTH TMpHU OOpAIICHUH C TMPHOOPaMH W TEXHUYSCKUMH YCTPOWCTBAMH, JJISI COXpPaHCHHS
37I0pOBbSI U COOJIO/ICHHST HOPM SKOJOTMYECKOTO TOBEACHUS B OKPYXKAIOIICH cpene; NMPHBOIUTH
NpPUMEPbI BIUSHHS 3JICKTPOMAarHUTHBIX U3ITyYCHHUI Ha )KUBBIC OPTaHU3MBI;

pa3nuyath TPaHHWIBl NPUMEHHUMOCTH (U3MYECKUX 3aKOHOB, IOHMMATh BCEOOIIMII XapakTep
(yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUS ODJICKTPHYECKOrO 3apsa) U OrPaHUYCHHOCTh
UCIIOJIb30BaHMS YaCTHBIX 3aKOHOB (3akoH OMa Jiisl yuacTka 1enH, 3akoH Jxoyns-Jlenna u ip.);

UCIIOJIb30BaTh MPUEMbI TMOCTPOCHUS (PHU3WYECKMX MOJECNCH, TMOoHcKa U (OPMYIHPOBKU
JIOKA3aTeIbCTB BBIIBUHYTHIX THUIOT€3 M TEOPETHYECKUX BBIBOJOB HA OCHOBE OSMIIUPUYCCKH
YCTaHOBJIICHHBIX (haKTOB;

HaXOJUTh aJeKBaTHYIO NPEIIOKEHHOHN 3aa4ue PU3MUECKYI0 MOJIENb, pa3penarb npodjaeMy Kak Ha
OCHOBE UMEIOLINXCS 3HAaHUH 00 3JICKTPOMArHUTHBIX SBICHHUSAX C UCIIOJIb30BAHHEM MAaTEMaTHYECKOTO
anmaparta, TaK 1 IpH OMOIIY METOJIOB OLICHKH.

KBanToBbI€ sIBJI€HUA
BbINyCKHUK HAYYHTCS:

pacrio3HaBaTb KBAHTOBBLIC SABJICHHUA U O6’b$ICHSITb Ha OCHOBC HMCIOIIUXCA 3HAaHUM OCHOBHBIC
CBOMCTBa NI yCJ10BUsA IIPOTCKaHUA 3TUX SIBIICHUM: €CTCCTBCHHAsA u HNCKYCCTBCHHAasA
pPaanoOaKTUBHOCTG, O.-, B' " Y-U3J1YUCHHA, BOSHUKHOBCHUC JIMHEMYaToro CIICKTpa HU3JIy4YCHUA aTOMaA,

OIMUCBHIBATL U3YYCHHBIC KBAHTOBBIC AABJICHUS, UCIIOJIbB3Y (1)1/13I/ILICCKI/IC BCJIIMYMHBI: MaCcCOBOE€ 4YUCJIO,
3apsiIOBOE YHCIIO, MEPUO]] Moypacnana, SHeprusi (GOTOHOB; MPH OMWCAHWW NPABUIBHO TPAaKTOBATH
(1)143H‘ICCKI/II71 CMBICJI UCIOJIBb3YEMbBIX BCJIWYHH, HUX O603Ha‘-ICHI/ISI U CIUHUIBI U3MEPCHHA, HAXOJAUTh
(pOpMyIH)I, CBA3bIBAONIUC JaHHYIO (1)I/I3I/I‘-ICCKyIO BCJIMUMHY C JOPYIrUMH BCIIMYMHAMU, BBIYUCIATH
3HaYCHHE (PU3MUYCCKON BEITMUUHBL;

AHAJIM3UPOBATL KBAHTOBBIC ABJICHHA, WCIOJIb3YA (I)I/I3I/I‘ICCKI/IC 3aKOHbI W TIIOCTYJIAaThbl: 3aKOH
COXpAHEHHUsl SHEPTHH, 3aKOH COXPAHCHUS JJIEKTPHUUYECKOTO 3apsijia, 3aKOH COXPaHEHHS MacCOBOTO
YHciIa, 3aKOHOMEPHOCTH U3JIyYeHHS W TOTJIOMICHUS] CBETa aTOMOM, IPW 3TOM pPas3iiMyaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U €T0 MaTeMaTHYECKOE BBIPAKECHUE;

pa3nvaTh OCHOBHBIC MPU3HAKH TIAHETAPHOW MOJICTTH aTOMa, HyKJIIOHHOW MOZEIH aTOMHOTO SIIIpa;

IIPUBOAUTL MPUMEPHI IIPOABJIICHHUA B IIPUPOAC U NPAKTUYCCKOI'O MCIIOJIL30BAHNA PAAUOAKTHUBHOCTH,
SZICPHBIX U TEPMOSACPHBIX PEAKIHIA, CIICKTPAIBLHOTO aHAJIH3A.

BbINYCKHUK MOJTYYHT BO3MOKHOCTH HAYYUTHCS

WCIIOJIb30BaTh TIONyYEHHBIE 3HAHWS B TOBCEJHEBHOW JKM3HU IpH OOpallleHHH ¢ Tpudbopamu U
TEXHUYECKUMH YCTPOHCTBaMM (CUETYMK HMOHU3UPYIOIIMX YaCTHUI], JO3UMETP), A COXPaHEHUS
3JI0POBBS ¥ COOJIIOJICHUS] HOPM 3KOJIOTHYECKOTO MOBEJCHHUS B OKPYKaloIIel cperne;

COOTHOCHTB SHEPTHIO CBSI3U aTOMHBIX siJiep C Je)eKTOM Macchl,

IMPUBOAWTL IMPUMEPHI BJIHUAHUA PaJUOAKTUBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha JKUBBIC OpraHU3MbI;, IMOHHUMATb
IIPUHIHAIT HeﬁCTBHﬂ J03UMETPa U pas3indaTh yCJIOBHA €0 UCIIOJIb30BaHUA;

IIOHUMAThb OKOJIOTHYCCKUEC HpO6HeMLI, BO3HUKAKOIIHNEC npu HUCIIOJIb30BAHUU ATOMHBIX
SHGKTpOCTaHHI/Iﬁ, U IyTH PEIICHUA OTHUX HpO6HeM, TMEPCIEKTHUBLI MCIIOJIL30BaAHUA YIIPABIIACMOI'O
TEPMOSIJIEPHOT'O CHHTE3A.

JIeMEHTbI ACTPOHOMUM
BbINYCKHUK HAYYHTCS:

YKa3blBaTb Ha3BaHUWA TUIAHCT Conueynou CUCTCMBI; pa3jindaTb OCHOBHBLIC IPU3HAKH CYTOYHOTO
BpalleHus 3Be3JHOTO Heba, Brkenus JlyHsl, ColHIIA U TNIAHET OTHOCUTEIBHO 3BE3I;

IMOHUMATD pa3Inuyusg MCKIY FeHI/IOHCHTpI/I‘IeCKOI‘/'I u I‘eOHeHTpPI‘IeCKOfI CUCTCMaMU MUpa,

BbINYCKHUK MOJTYYHT BO3MOKHOCTH HAYYHThHCS

YKa3blBaThb O6HII/IC CBOICTBA M OTJIHYHUS IIJIAHET 3€MHOU TpyNnbl U IUIAHET-TUTAHTOB, MAJIBIX TEJI
CostHeuHOW CHCTEMBI M OOJNBINHNX TUIAHET; TOJIBb30BaThCsl KApPTOW 3BE3THOTO Heba MpH HaOIFOIESHUSIX
3BE3/IHOr0 HeOAa;

pa3iryaTh OCHOBHBIE XapaKTEpHUCTHKH 3Be3r (pa3mep, IBET, TeMmIepaTypa) COOTHOCHTH I[BET
3BE3/IbI C €€ TEMIIEPATYPOH;

pa3ian4aTh TUIOTE3BI O IMIPOUCXOKACHUN COJIHEYHON CUCTEMBI.



Kpurepuu ouenuBanus

OueHka yCTHBIX OTBETOB YYAIIMXCS.

OuneHka 5 craBuTCA B TOM CcCllydae, €CIIM Y4YalIMiics MOKa3bIBa€T BEPHOE MOHHUMAaHHE
(bu3nYECKOi CYyITHOCTH pacCMaTPUBAEMBbIX SIBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHii,
JAeT TOYHOE OIpe/ieJIeHNE U UCTOJIKOBAHWE OCHOBHBIX MOHSTUN M 3aKOHOB, TEOPHil, a TaKkKe
IpaBWIbHOE OMpejelieHne (PU3NYeCKNX BEIMYUH, UX EIAUHUIl M CHOCOOOB H3MEpEHHS,;
MPABUJIBHO BBITIOJHSET YEPTEKU, CXEMBI U TpadUKH; CTPOUT OTBET IO COOCTBEHHOMY ILIaHY,
COIMPOBOXKAAET paccKa3 HOBBIMU MPUMEPAMU, YMEET MPUMEHSATh 3HAHHUS B HOBOUM CUTyalluu
IIPU BBITIOJIHEHUH MPAKTUYECKUX 3a/IaHUI; MOXKET YCTaHABIUBATh CBSA3b MEXKIY N3Y4aeMbIM U
paHee M3yYEHHBIM MaTepHalioM MO Kypcy (U3HKH, a TaKKe C MaTepHalioM YCBOEHHBIM IPU
W3YYEHUU JAPYTUX MPEAMETOB.

Ouenka 4 craBUTCS B TOM ClIy4ae, €CId OTBET YYEHHKA YJOBJIETBOPSIET OCHOBHBIM
TpeOOBaHUSIM K OTBETY Ha OLEHKY 5, HO 03 MCHOJb30BaHUSI COOCTBEHHOIO IUIaHA, HOBBIX
IpUMepoB, Oe3 MpUMEHEHUs 3HaHUI B HOBOM cUTyaluu, 0€3 HUCII0JIb30BaHUS CBSI3EH C paHee
M3YYECHHBIM MaTE€pUaOM, YCBOEHHBIM INPU U3YYEHUU IPYTUX MPEIMETOB; €CIU yualluics
JIOMYCTHJI OJHY OIIMOKY WM He Ooliee JBYX HEIOYETOB W MOXKET HCIPaBUTh UX
CaMOCTOSITENILHO WU C HEOOBIIONW MOMOIIBIO YUUTEIIS.

Ounenka 3 craBUTCA B TOM Ciydae, €ClIM YYalluics MPaBUIBLHO MOHUMAET (HU3HUECKYIO
CYITHOCTh pAacCMaTPUBAEMbIX SIBICHHA M 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS
OTJIebHBIE TIPOOENBl B YCBOCHUU BOIIPOCOB Kypca (PM3HUKH; HE MPEMSATCTBYET AajbHEHIIeMy
YCBOGHHUIO MTPOrPaMMHOT0 MaTepuasa, yMeeT MPUMEHSATh MOJyYeHHbIC 3HAHUS MIPU PEIICHUN
MPOCTBIX 3a/1a4 C UCIIOJIb30BAHUEM T'OTOBBIX ()OPMYII, HO 3aTPyIHSETCS MPH PEIICHUU 3a/1ad,
TpeOyromux mnpeodpazoBaHusi HEKOTOPHIX (OpMyI; AOMYCTUN HE Oojee OAHOU TpyOoil u
OJIHOI HerpyOo# omnOKY, HEe OoJiee NBYX-TpeX HErpyObIX HETOUYETOB.

OuneHka 2 CcTaBUTCA B TOM Cllydyae, €CJIM yJalluics He OBJa/ie]] OCHOBHBIMH 3HAHUSMU B
COOTBETCTBUU C TPEOOBAaHUSMU U JOMYCTUI OOJIbIIE OMIMOOK U HEJOUETOB, YeM HE0OXO0IMMO
IS OLICHKH 3.

Ounenka 1 ctaBuTCS B TOM Clly4ae, €ClIM YYECHHUK HE MOKET OTBETUTh HU Ha OJIMH U3
MOCTaBJICHHBIX BOIPOCOB.

OueHka NMCbMEHHBIX KOHTPOJILHBIX padoT.

OueHka 5 craBuTCs 32 pabOTYy, BBIITOJHEHHYIO MOJTHOCTHIO 0€3 OLIMOOK U HEI0UEeTOB.

Ouenka 4 ctaBUTCA 32 pabOTy, BBITOJHEHHYIO MOJHOCTBIO, HO NPHU HAIWYMM He Oosee
OJTHOM OLIMOKM U OJHOTO HEZ0YeTa, He OoJiee TpeX HeI0UEeTOB.

Ouenka 3 craButcs 3a paOOTy, BHIMOJHEHHYIO Ha 2/3 Bcell pabOThl MPAaBUIBHO WU MPU
JIONYLIIEHUH He Oosiee OJHON TpyOoit ommOku, He Oojiee Tpex HEerpyobIX OIIMOOK, OJIHOU
HEerpyooi omMOKU U TpeX HEJJOYETOB, IPU HAINYUU YEThIPEX-TISITH HET0UETOB.

Ouenka 2 ctaBuTCs 3a paboTy, B KOTOPOH YMCIIO OIIMOOK U HEJIOUETOB MPEBLICUIO HOPMY
JUIsl OLIEHKHU 3 WJIM IPaBUIJIBHO BBITIOJIHEHO MeHee 2/3 paboThl.

Ouenka 1 craButcs 3a pabOTy, HEBBIIOJIHEHHYIO COBCEM HJIM BBIIOJHEHHYIO C TpyOBIMU
OlIMOKaMHU B 3aJaHUSX.

Ounenka j1a6opaTopHbIX padoT.

OneHka 5 cTaBUTCS B TOM Ciydae, €Clid yJaluiicst BBIIOIHUI paboTy B MOJHOM 00beMe C
COOJIIOJIEHEM HEOOXOIMMON TIOCIIEJOBATEIbHOCTU TPOBEJICHHS ONBITOB M H3MEPEHUH;
CaMOCTOSITENIFHO U PAllMOHAJIbHO MOHTUPYET HEOOXOJMMOe O0OpYAOBaHHUE, BCE OIMBITHI
IPOBOJUT B YCIOBUAX M PEKUMaxX, 00€CIIeUMBAIONINX MOIYYEeHUE MPABUIBHBIX Pe3yJbTaToOB
U BBIBOJIOB; COOJIOJaeT TpeOOBaHMS MpaBMil O€30MacHOro TpyJa; B OTYETE MPABUIBHO U
aKKypaTHO BBITMIOJHSET BCE 3allMCH, TAOJIUIbI, PUCYHKH, YEPTEXH, IrpaduKu, BBIYUCICHUS,
IIPABWJIBHO BBINIOJIHAET aHAJIN3 NTOTPEIIHOCTEMN.

OueHka 4 cTaBUTCA B TOM ciydae, €ClIM YYallMicsl BBIOJHUI pabOTy B COOTBETCTBHHU C
TpeOOBaHUSAMHU K OLIEHKE 5, HO JOMYCTWJI JABAa-TPU HeIouyeTa, He Oojiee OJHOW Herpyooi
OLIMOKH U OJJTHOTO HEJJ0YeTa.

Ouenka 3 cTaBUTCS B TOM CIIydae, €CIIU YYaIUKCS BBIIOJIHUI pabOTy HE MOJIHOCTHIO, HO
00BbeM BBIIIOJHEHHON YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh HpPaBUJIbHBIE PE3YJbTaThl U
BBIBOJIbI, €CJIM B X0/1€ IPOBEICHUS ONbITA U U3MEPEHUH ObLIN JOMYIIEHBI OIIMOKH.



OueHka 2 CTaBUTCSA B TOM Ciydae, €CJIM y4YallUHCs BBIMOJHMI pabOTy HE MOJHOCTHIO U
00BbeM BBIIIOJHEHHOM pabOTHl HE TMO3BOJIIET CAETATh NPABHIIBHBIC BBIBOJIbI, BBHIYMCICHUS;
Ha0JII0/IeHUS IIPOBOIUIINCH HEIIPaBUIIBHO.

Ouenka 1 ctaBUTCS B TOM Cllydyae, €ClIM yJaliiics COBCEM He BBIMOIHUI padoTy.

Bo Bcex ciydasix OlleHKa CHMYKAeTCsl, €CIIHM yJaruiicst He coOronan TpeOOBaHUM MpaBUil
Oe3omacHOro Tpyaa.

Ilepeuyenn omuodoK.

|. I'pyOble ommmoOKu.

1. He3nanue ompezaesieHUd OCHOBHBIX MOHSTHM, 3aKOHOB, MPaBUJ, MOJOXKEHHUN TEOpHUH,
dopMyn, OOIIENPUHATHIX CHUMBOJIOB, O0O3HAUYeHUS (PU3MUECKUX BEIWYHMH, CIUHHILY
U3MEpEHMUS.

2. HeymeHue BbIIENATH B OTBETE TJIABHOE.

3. Heymenue mnpuMeHSATh 3HAHUS JUIsI PEIICHUS 3a7a4 U OOBACHEHHS (U3NYECKUX
SIBJICHUIA; HEMPABMWIBHO C(HOPMYIHMPOBAHHBIE BOIPOCHI, 3aJaHHsI UM HEBEPHbIE OOBSICHEHUS
X0Jla UX pPELICHUs, HE3HAaHHWE IPUEMOB PELICHMs 3a/lad, aHAJIOTMYHBIX PAHEE PELIECHHBIM B
KJlacCe; OLIMOKHM, II0Ka3bIBAIOIIME HENPABWIBHOE IIOHMMAaHUE YCIOBHUS 3aJaud WM
HENPAaBWJIbHOE UCTOJIKOBAHNE PELIEHUS.

4. HeymeHnue 4uTaTh ¥ CTPOUTH IpadUKU ¥ MPUHIIUIIHATILHBIE CXEMBbI

5. Heymenue moaroTtoButh K paboTe YCTAaHOBKY WM JIabOpaTopHOE 000pyaOBaHHE,
IIPOBECTU ONBIT, HEOOXOIMMBIE pPACUYEThl WM HCIOJIb30BATh IOJIYYEHHbIE JaHHBIE JUIS
BBIBOJIOB.

6. HeOpexxHoe oOTHOmIEHHME K J1a0OpaTOpHOMY OOOPYAOBAaHUIO U HW3MEPUTEIHLHBIM
npubopam.

7. Heymenue onpenenuTs MOKa3aHUsi U3MEPUTEITLHOTO Tprodopa.

8. Hapymienue TpeboBaHuii paBui 6€301aCHOTO TPYy/1a IIPU BBIIIOJHEHUH SKCIIEPUMEHTA.

Il. HerpyOble omunoku.

1.Herounoctu hopMymHpoOBOK, ONPEICICHNI, 3aKOHOB, TEOPUH, BRI3BAHHBIX HETIOJTHOTOU
OTBETAa OCHOBHBIX MPHU3HAKOB ompenensieMoro  moHsATus.  OmuOKd, BBI3BAaHHBIC
HECOOJII0ICHHEM YCIIOBUH TIPOBEICHUSI OIBITA WIIM U3MEPEHUI.

2.0mmOKM B YCIOBHBIX OOO3HAYCHHSIX Ha MPUHIUIHUAIBHBIX CXeMaX, HETOYHOCTHU
yepTexel, rpaduKoB, CXEM.

3.IIporyck Wi HETOYHOE HAITMCAaHNE HANMEHOBAHUH €TMHUI] (PU3NICCKUX BEITHYHH.

4.HepanuoHanbHbIM BHIOOP X0/1a PELLIECHUS.

I11. Hemouersl.
1. HepauuoHnanbHbl€ 3aIIMCH NPU BBIUMCICHUSIX, HEPAIL[MOHAIbHBIE IPUEMBbI
BBIYUCIICHUH, IpeoOpa30BaHM U pelIeHus 3a1ay.
2. Apudmernyueckue ommoOKN B BHIYUCICHUSAX, €CIIU 3T OMIHOKU TPyOO He
MCKaXaloT PeajIbHOCTh MOJyYEHHOI'O PE3yJIbTaTa.
3. OtaenbHBIE MOTPEITHOCTH B (HOPMYITUPOBKE BOIIPOCA HITH OTBETA.
4. HeOpexxHoe BBINOJIHEHHUE 3aMucell, yepTexeil, cxeM, rpaduKoB.

Opdorpaduueckne v MyHKTYallMOHHBIE OLTUOKHU.

Coaepkanue nporpamMmmsi.

7 KJaace

Beenenmne . Uro nzyuaer ¢puzuka. Habmoaenus u onpitel @usnyeckue BeMUUnHbL. VX n3MepeHue.
TouHoCTb M OrpemHocTs n3Mepenuil. Jlaboparopuas padora Nel «Omnpenenenue neHbI JeIeHUS
U3MEPUTENBHOTO prbopa» .Ou3KNKa U TEXHUKA.

IlepBoHayanbHBIE CBeICHUS 0 CTPOCHUH BelllecTBa
Crpoenue BemectBa. Monekyinsl JlJabopaTopHas padora Ne2 « M3amepeHue pa3MepoB MajbIX Te»
Juddys3us B KuIkocTsx v razax. B3auMHoe NpUTSDKEHHE M OTTAIKMBAHUE MOJIEKYIL.
Tpu cocrostHUs BenecTBa. Pazinnune B MONEKYISIPHOM CTPOEHUH TBEPABIX TE, )KUIAKOCTEN U ra30B
[HoBTopuTensHO-0000marommii ypok «llepBoHayanbHble CBEIEHUS O CTPOSHUN BEILIECTBA



B3aumopeiictBue TeJ1.

Mexanunyeckoe IBKeHUEe. PaBHOMepHOE U HE paBHOMEepHOe JBKeHue. CkopocTh. Pacuer mytu u
BpeMeHu ABwkeHus. Tpaekropus. [Ipsmonuneiinoe asuxkenue. Bzaumoneiicteue ten. Muepuus.
Macca. [TnotHOoCTh. I3Mepenue macchl Tea Ha Becax. JlabopaTopnas pabora Ne3 « M3mepenue
MAaccChl Ha PhIYAXKHBIX Becaxy. JlabopaTopHas paborta Ned «M3mepenue oObema Tena». Pacuet macchl
1 00beMa 1o ero IIOTHOCTH.. JlabopatopHas paborta Ne5 «OmnpezeneHue MmIOTHOCTH TBEPOTO TEJIay.

. Cuna. Cunsl B IpUpOJE: TATOTEHUS, TSDKECTH, TpeHHUsI, ynpyroctu. 3akoH ['yka. Bec tena. Csi3pb
MEXKy CUJION TsKeCTH U Maccol Tena. Junamomertp. CioxeHue ABYX CHII, HAITPABJICHHBIX 110 OJTHOM
npsimoii. JlJaboparopHast pabota Ne6 «I'pagyrpoBaHue NPYKUHBI 1 U3MEPECHUE CHIT ITUHAMOMETPOM. .
Tpenue. TpeHue B mpupoae U TEXHUKE..

JdaByieHne TBepAbIX TeJI, })KUAKOCTEH U ra3os.

Hasnenue. OnwiTr Toppuuemnu. bapomerp-anepous. ATMoc(epHOE NaBICHHE Ha Pa3IMYHBIX
BbicoTax. 3akoH [lackams. CriocoObl yBenWyeHHsI W yMCHbIIEHUS naBicHus. [laBnenue rasza. Bec
Bo3ayxa. BosmymHas obosouka. M3mepenune atmocdepHoro nasieHus. Manomerpsl. [lopmrHeBoit
JKUIKOCTHBIM Hacoc. llepemaua naBineHuUst TBEPAbIMH TElIaMH, XUAKOCTSIMH, Ta3zamu. J[ledicTBue
>KUJIKOCTH U ra3a Ha MOrpyKEHHOE B HUX Tello. PacyeT maBiieHust )KUIKOCTU Ha THO U CTEHKH COCY/a.
Coobmaromue cocyasl. ApxumenoBa cuia..JlaboparopHas pabora Ne7 «Omnpenenenue
BBITAIKUBAIOIICH CHJIBI, IEUCTBYIOLIEH Ha MOrPY>KEHHOE B >KUIKOCTh Tesoy» [ uapaBmudeckuil npecc.
[lnapanue tenJlaGoparopras padora Ne§ « BhIICHEHHE YCIOBHH IUIAaBaHUS TENa B JKUIKOCTH.
IInaBanue cynos. BoznyxomnnaBaHue.

.Padora u MmomHOCTHL. JHEpPrUsl.

PaGota. Momnocts. Oneprus.  Kunermueckas sHeprus. [loTeHumanbHas SHeprus. 3aKoH
COXpaHEHUs1 MexaHudeckol »Hepruu. IIpocTeie Mexanusmbl. Peryar. PaBHOBecue Cuil Ha pblyare.
MomeHT cwibl. Peiuaru B TexHuKe, ObITy M mpupoje. [IpuMeHeHHe 3aKOHA PaBHOBECHS phluara K
oJstoky.JlabopaTopHast pabora Ne9 «BrisicHeHHE yCIOBHS paBHOBECHS pbluara». PaBeHCTBO padoT mpu
WCIIOJIb30BAaHUU TIPOCTBIX MEXaHU3MOB. «3010Toe TmpaBmwio» wmexanuku. KIIJ[ MexaHu3zMoB.
Jlaboparopnas padora NelO «Onpenenenue KIIJI npu mogbeMe 1Mo HAKIOHHOHN IUIOCKOCTH.». YPOK-
urpa «duznueckuii 0oi»

8 kiacc

TennoBble siBJIeHAS

Buytpennss sneprus. TeruioBoe aprkeHue. Temmeparypa. Temnonepenada. HeoOpatumocTthb
nporecca Terutonepenadd. CBA3b TeMIepaTyphl BEIIECTBA C XaOTHUYECKUM JBM)KEHHEM €ro YacTHII.
CriocoObl U3MEHEHHUsI BHYTpeHHeH 3Hepruu. TermnonpoBoaHOCTh. KOJIMUecTBO TEIUIOTHL Y aeabHas
TETII0EMKOCTb
Jlaboparophast pabora Nel « OmnpezenieHHe yIeNbHON TEIUNIOEMKOCTH TBEPAOro Teia» KoHBeKIus.
Nznyyenne. 3akoH COXpaHEHHUS SHEPTHHM B TEIJIOBBIX Mpolieccax. [ImaBieHne n KpucTau3aus.
YaenwbHas TemioTa riaBieHus. [ paduk muaBneHus U oTBepaeBanus. [IpeoOpazoBaHue SHEPrUH MpU
M3MEHEHHUSIX arperaTHOr0 COCTOSIHHS BemlecTBa. lcmapeHwe W KOHAEHcAlMs. YJelbHas TeIuioTa
napooOpa3oBaHus W KoHjAeHcaruu. Pabora mapa W rasa mpu pacmupeHud. Kumenuwe XuaxkocTu.
BrnaxxaocTs Bo3ayxa. TeruioBsle ABUraTeId. JHEPTHsl TOIUTMBA. Y IeNbHAs TeII0Ta CTOPaHusl.

ArperatHele coctosiHus. IlpeoOpazoBanue sHepruu B TeruioBbix asurarensx. KIIJ] termooro
JIBUTATEN.

DJIeKTpUYecKue ABJICHUS U 3JIEKTPOMATHUTHBIE SIBJICHUSA

OnekTpu3anusl Tel. DIeKTpUIeCKui 3apsaa. BzanmoneiicTeue 3apsmaoB. JIBa BUuaa dIEKTPHUIESCKOTO
3apsiaa. JIMCKpeTHOCTh AIIEKTPHUUECKOTO 3apsjia. ONEKTPOH. 3aKOH COXPAaHEHHUS DIEKTPHYECKOTO
3apsga. ONeKTpudeckoe Tmoiie. JnekTpockorl. CtpoeHue atomMoB. OOBSICHEHHE JIIEKTPUUECKUX
sBieHUA. [IpOBOJHHMKM M HENPOBOAHMKU HIIEKTpUYECTBA. JleMCTBUE SJIEKTPUYECKOTO IIOJs Ha
JIEKTPUIECKHE 3apsIbl.

[ocrostHHBIN 3neKTpUdecKuil TOK. VICTOYHWMKM 3IeKTpudeckoro Toka. Hocurenn cBOOOIHBIX
JNEKTPUYECKUX 3apsAJ0B B METalaX, JKUIKOCTAX W ra3zax. DJEeKTpUYecKas Ielb U €€ COCTaBHbBIE
yactn. Cuna Toka. Enmuune! cumbl Toka. Ammepmerp. M3mepenme cuisl Toka. Hampsoxenwe.
Enuanier Hanpspkenusa. BompTmerp. M3mepenme HampsokeHHA. 3aBHCHUMOCTh CHIIBI TOKa OT
HaTPsHKCHHUS.

Comnporusnienne. Equauipel compoTtuBieHus. 3akoH Owma I ydacTKa SJICKTPUICCKON IICTIH.
Pacuer comporHBiIEeHHS TPOBOAHMKOB. YIenbHOE conpoTuBieHue. IlpuMepel Ha pacuer
COTIPOTHBIICHHSI TIPOBOJHHWKOB, CHJIBI TOKa W HampsokeHus. Peoctarsl. [locmenoBarenpHOE U
napajuieIbHOE COeAMHEHNE TPOBOJHUKOB. [lefiCTBHS 2IIEKTPHUIECKOTO TOKa
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3akoH JIxoyns-Jlenma. Pabora anexkTpudeckoro Toka. MOMIHOCTh 3IEKTPUIECKOTO ToKa. EqHUIIED
paboOThl 3IEKTPUYECKOTO TOKA, MPUMEHAEMble Ha NpakThke. CUETYHMK 3SJICKTPUUYCCKOW DHEPIHH.
DJeKTpoHarpeBaTesibHbIe MPUOOPEI. PacdeT anekTpo3Hepruu, noTpedsieMoi OBITOBBIMU MTPHOOpaMHU.
HarpeBanue npoBOIHUKOB 3JEKTPUUECKUM TOKOM. KOIHuecTBO TEIIOTHI, BEIACISAEMOE TPOBOTHUKOM
¢ TokoM. Jlamma HakamuBaHus. KopoTkoe 3ambikanue. I[lpemoxpanutenu. MarnutHoe mosne.
MaruuTHoe TONIeé TMPSMOro TOKa. MarHuTHele JUHUM. MAarHuTHOE TMOJ€ KATYIIKA C TOKOM.
ONeKTpoMarHuTel U ux npuMmeHeHus. [locTossHHBIE MarHuThl. MarHuTHOE TOJI€ TMOCTOSHHBIX
MarHuToB. MarautHoe mone 3emid. JlelicTBME MAarHUTHOTO TMOJsI Ha MPOBOJHUK C TOKOM.
DNEeKTPUYECKUN JBUTATENb.

®DpoHTANBHBIC JTA0OPATOPHBIE PAOOTHI.

2.COopka 3IEeKTPUIESCKOM IIeTTH U U3MEPEHUE CHJIbI TOKA B €€ Pa3JIMYHbBIX y4acTKaX.

3.M3Mepenue HaNpsHKEHUS HA PAa3IMYHbIX yUacTKaX JIeKTPUUECKOHN IEIH.

4. PerynupoBaHUE CUJIBI TOKA PEOCTATOM.

5.13mepenne compoTUBICHUS TPOBOAHUKA IIPU MOMOIIM aMIIEpMETPa U BOJIbTMETPA.

6./3Mepenre MOIIHOCTH U PabOTHI TOKA B AJICKTPUYCCKOM JlaMIIe.

7. V3y4eHune 31eKTPHUYECKOro IBUTATENS MIOCTOSIHHOTO TOKa (Ha MOJICIIH ).

CgeToBBIE AABJICHHUS.

HcrouHuku cBera.

[MpssMonHEliHOE pacpocTpaHeHHe, OTpPaKeHHE M MpejoMiieHue cBeTa. JIyd. 3akoH OTpakeHUs
ceeta. [lnockoe 3epkamo. JImnza. OnTmueckas cuna JuH3BL M300paskeHWe naBaeMoe JMH30M.
H3mepenne (OKYCHOTO paccTOsHHUS coOuparomieil nuH3bl. Ontuueckue npubOopsl. [ma3 u 3peHue
Jlaboparopnast pabotaNe§. «[lonydyenue n3o0paskeHUS PH TIOMOIIN JIMH3BD». Y POK-UTpa «DPyITUT»

9 kaacce

3akoHbI B3aUMO/EHCTBUS U IBUKEHUS TeJl.

MartepuanbHas Touka. Tpaektopus. Ckopocts. [lepememnienne. Cuctema orcuera. OnpezaeneHue
KOOPIMHATHI JABIXKYIIETO Tena. [ padMKh 3aBUCUMOCTH KHHEMATHYECKHX BEIMYHUH OT BpPEMEHH.
[IpsmonuueliHOe  paBHOyCKOpeHHOe JBWKeHue. CKOpocTh  PaBHOYCKOPEHHOTO — JIBHIKEHHUSI.
[lepememienre mpu paBHOYCKOpPEHHOM JBWKeHuH. Jlabopatopnas paboraNel. «MccnemoBanue
PaBHOYCKOPEHHOTO JBIKEHHS 0€3 Ha4albHOW CKOPOCTH.

Omnpenenenue KOOPAWHATHI JBMKYIIETo Tena. [ padMKu 3aBUCHMOCTH KHHEMATUYECKUX BEITHYMH
OoT BpeMeHHU. YckopeHne. OTHOCHUTENBHOCTh MEXaHHUYECKOTO IBWKeHHs. VHeplmaibHas cucTeMa
oTcYeTa.

[MepBsiii 3akon HetoToHa. Bropoii 3akon HetoToHa. Tpetwuii 3akon HetoTona. CBOOOAHOE MajicHne
3akon Bcemupaoro Tsarorenus. KpuBonmueliHoe nBukeHue JIBKeHHE 10 OKPYXXHOCTH.
HckyccrBennble ciyTHUKH 3emiu. PakeTsl. MMmynbe. 3akoH cOXpaHEHHs WMITyJbca. PeakTHBHOE
JBWKeHHNe. J[BrKeHue Tena, OpOIIEHHOTO BEPTHKAIBHO BBEpX. [IBIDKeHHE Tena, OpOLIEHHOTO MO
YIJIOM K TOPU30HTY. [IBIbKeHHE Tea, OpOIIEHHOTO TOPU30HTANBHO. Y CKOPEHHE CBOOOIHOTO MaeHUS
Ha 3emiie W JApyrux IiaHerax. Jlabopatopuas paboraNe2. «M3mepenue yckopeHHs CBOOOIHOTO
MaIcHUsL.»

Mexanuueckue KoJ1ed0aHusl U BOJHBI. 3BYK.

Mexanndeckre  kojeOanus. Ammauryaa. [lepwox, yacrora. CBoOOmHBIE  KOJICOAHMS.
KonebarenpHble crcTeMbl. MasTHUK. 3aBHCUMOCTH IMEPHOJA W YaCTOThl HUTSHOTO MAasTHHKA OT
JunHbl  HuTH. JlaGopaTtopHast paboraNe3 «McciemoBaHue 3aBUCMMOCTH TIEpUOJIa W YaCTOTHI
CBOOOJHBIX KOJIEOaHWH MaTeMaTW4ecKoro MasTHHKa OT ero JUIMHBLY [IpeBpaimieHue sSHEpruu Ipu
KoJIe0aTeIbHOM JIBUKCHHMU. 3aTyXarolue KojieOaHus. BeiHykIeHHBbIe KoyeOaHus. MeXxaHudecKue
BonHbL. J{nmuHa BonHbl. [IpomonbHble M momepeyHble BONHBL. CKOPOCTH PAacHpOCTPaHEHHS BOJIHBL
3Byk. Breicota m TemOp 3Byka. ['pomkocth 3Byka/ Pacmpoctpanenue 3Byka. CKOpOCTh 3BYKa.
OTtpaxxenne 3Byka. Ix0. Pezonanc.

DJIeKTPOMATHUTHBIE IBJICHUS.

JeiicTBre MarHMTHOTO TOJIS HA dJEKTpUUYecKue 3apsaasl. [ paduueckoe n3o0pakeHne MarHUTHOTO
nosisi. HanpaBnenne Toka u HalpaBlieHHue ero MarHuTHOro 1noist. OOHapy)KeHre MarHUTHOTO TIOJIS 110
€ro JeMCTBUIO Ha AIEKTPUIECKui TOK. [IpaBuio neBoi pykn. MarHUTHBINH MOTOK. DJIEKTPpOMarHuTHAS
WHAYKUOWA. SIBIeHHe 3IeKTpoMarHuTHON MHIyKiun. Jlaboparopras padoraNed «.M3ydyenne sBneHUS
UIEKTPOMArHUTHOW HHAYKIMW». DJIEKTpoMarHuTHoe mnojie. HeonHoponHoe M HEOAHOPOIHOE IIOJE.
B3auMoCBS3b 3MEKTPHUECKOTO M MArHUTHOTO TOJIEH. DJIEKTPOMarHUTHBIE BostHBL. CKOpPOCTH
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pacupoCTpaHEHHsI 3JIEKTPOMAarHUTHBIX BOJH. OJEKTPOABHUraTenb. OiekTporeneparop. Ceer —
3JIEKTPOMArHUTHAS BOJIHA.
CTpoeHne aTOMa M ATOMHOTO SIAPA .

PagnoaktuBHOCTE. AJb(a-, 6eTTa- U ramMmma-u3nydeHue. OmbBITH IO PaCCEMBAHUIO allb(a-4yacTull.
IInanerapHas Mozpens artoma. AtomHOe sAapo. IlpoToHHO-HeWTpoHHas Monenb sapa. MerTonabl
HaOJIIONEHNs U PETUCTpalMK YacTull. PagroakTHBHBIE TIpEBpalIeHUs. DKCIEPUMEHTAIBHBIC METOIBI.
3apsn aapa. Maccosoe uncio siapa. Snepuslie peakuuu. Jenenue u cunres aaep. CoxpaHeHue 3apsja
U MAacCOBOTO 4YHCIa MpH SAEpHBIX peakiusx. OTKpbITHE NPOTOHA W HEWTpoHA. SIepHble CHIIBL.
OHeprus CBA3M YacTUIl B sIpe.

Oneprus cszu. [ledext mace. Beigenenue sHepruu npu AeJICHUU U CHHTe3e siep. Vcnons3oBanue
anepHoit sHeprun. [o3umerpus. SAnepusiii peakrop. IIpeoOpazoBanne BHyTpeHHel sHepruu siaep B
JNeKTpuuecKyto 3Hepruto. JlabopatopHas paGotalNeS. «M3ydenue neneHus sjpa aToma ypaHa IO
¢dororpaduu TpekoB.» ATOMHas SHepreTuka. TepmosiepHble peakuuu. buojormyeckoe neiicTBUE
pazvanuu.

Crpoenue u 3Bosronus Beesrennoit

Cocra, cTpoenue u npoucxoxjaeHue ConHnedHoil cucreMsl. bomnbiive Tena ColHEYHON CUCTEMBI.
Masle Tena ConHeunoil cucremsl. CTpoeHue, usnydenue u spomonus Connua u 3se3. CtpoeHue u
sBoonnsa Beenennoit. Ypok-urpa «Yrajait onpesneneHue» 3aniura MpoeKToB.

TemaTuuyeckoe NJIAHUPOBAHUE

7 KJaacc
Tema KomnuectBo yacos
1 Beenenue 4
2 | IlepBoHavasibHbBIE CBEJCHUS O 6
CTPOEHHU BEIIECTRA.
3 BsaumozeiictBue Ten. 23
4 JlaBiieHHE TBEPIBIX TEN, KUAKOCTEH | 21
M Ta30B.
5 Pabora 1 MOIITHOCTE. 9HeprI/I;1. 14
Htoro 68
8 kimacc
Tema KomnuectBo vacos
1 TemoBbIie SIBICHUS 25
2 OnexTpudyecKue SIBICHUS U 34
SHGKTpOMaI‘HI/ITHBIe ABJICHUA
3 CBeTOBBIE SIBIICHUS 9
Hroro 68
9 kmace
Ne | Tema KonnuecTtBo yacoB
1 3aKOHBI B3aMMOIEHUCTBUS U ABWXEHUS | 25
TeJl.
2 Mexanuueckne koieOaHusd u BOJHBL | 10
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3ByK.

QHCKTPOMaFHI/ITHBIC SIBJICHUS.

17

CtpoeHune aToMa ¥ aTOMHOTO sIipa

11

Crpoenue u sBomronus Beenennoit

Bcero

68
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