T'OCYJAPCTBEHHOE BIOJ’)KETHOE OBIIEOBPA30OBATEJBHOE
YUYPEKJIEHUE CAMAPCKOM OBJIACTH OCHOBHAS
OBIIIEOBPA3OBATEJBHAS IKOJIA Ne 20 MIMEHU B.®.TPYIIIMHA TOPOJIA
HOBOKYUBBIIIEBCKA 'OPOJICKOI'O OKPYT'A HOBOKYWBBIIIEBCK
CAMAPCKOM OBJIACTH

PABOYAA ITPOT'PAMMA 11O ®U3UKE

7-9 kjaacce



IlogscHuTENBHAY 3aIIMCKA

Pabouas npoepamma cocmasnena 6 coomeemcmeuu ¢ HOPMAMUBHLIMU, UHCTNPYKIMUBHBIMU U
MemoouyecKumu OOKYMeHmMamu, 00ecnevusauumu opeanu3ayuo 0opazo8ameibHo2o
npoyecca no npeomemy, u Ha ocHoge «lIpuMepHBIE IPOTPaMMBI IO y4EOHBIM IIPEAMETaM
®usuka. 7-9 Kiacchl.

Jlannast pabouasi mporpaMma COOTBETCTBYET 00pa30BaTEIbHOMY MHUHUMYMY COACPIKaHUS
OCHOBHBIX 00pa30BaTeNbHBIX MPOTPAMM M TPEOOBAHUSAM K YPOBHIO MOJATOTOBKH OOYYaOLINXCS,
MO3BOJISIET paboTaTh 0€3 Meperpy3o0K B Kiacce ¢ AEThbMHU Pa3HOTO YPOBHS OOydeHHs M MHTEpeca
K ¢usuke. OHa mo3BOJIAEeT CHOPMUPOBATH Y OOYHAIOUIMXCS OCHOBHOM IIKOJIBI JOCTaTOYHO
IIMPOKOE TPEICTaBICHUE O (PU3UIECKON KapTHHE MHpA.

Pabovas mporpaMma KOHKpPETH3HPYET COJIEp)KaHHE MPEJAMETHBIX TeM 00pa30BaTEIbHOTO
CTaHJapTa W JaeT paclpesielieHne Y4eOHBIX 9acoB 10 paszeniaM Kypca 7-9 KiIaccoB ¢ yueToM
MEXKIIPEMETHBIX CBsI3€i, BO3PACTHBIX OCOOEHHOCTEH OOYYarolIuXcCs, OMpeneIsieT Habop
OIIBITOB, ACMOHCTPHUPYEMEBIX  YUHUTCIIEM B KJ1acce u J'Ia60paTOpHBIX, BBITTOJIHAEMBIX
00yJaroIUMHUCS.

o Kypcusom gbidesieH y4ebHbili mamepuan 0ba3amesbHbili 048 usyvyeHus obyyarouumucs
c 3l1P.



INJIAHUPYEMBIE PE3YJIBTATHI IPEIMETA «®U3UKA»
JINYHOCTHBIE, IPeIMETHBbIE 1 MeTanpeIMeTHbIe Pe3yJibTaThl OCBOEHHS YUYeOHOTO
npeaMera

JINYHOCTHBIMH pe3yJbTaTaMu 00y4deHus: (U3MKE B OCHOBHOM IITKOJIE SIBIISTFOTCSI:

C(bOpMI/IpOBaHHOCTI) IIO3HABATCJIIBHBIX HHTCPECOB Ha OCHOBC Pa3BUTHA
MHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yyalnxcs;

yOeXJAEHHOCTh B BO3MOXHOCTU IO3HAHMS NPUPOJbI, B HEOOXOJMMOCTH Pa3yMHOIO
HNCITOJIB30BaHUA )IOCTI/I)KCHI/Iﬁ HAayKh W TCEXHOJOTUH I Z[aJ'IBHefIHIeFD pa3BUTHUA
YeJI0BEYECKOro 00I11eCTBa, YBaXKEHHE K TBOPLIAM HayKU M TEXHUKH, OTHOIIIEHUE K (PU3HKE
KaK 2JIEMEHTY O0IIe4eTI0BEYeCKON KyIbTYPHI,

CaMOCTOSITEIBHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUYECKUX YMEHUM;
TOTOBHOCTH K BBI60py KU3HCHHOTO ITYyTHU B COOTBETCTBUU C COOCTBEHHBIMU HHTECpCCaMHn
1 BO3MOXHOCTSIMU,

MOTUBAIUA O6p330B3T€J'IBHOI>i ACATCIIPHOCTU IIKOJBHHUKOB HaA OCHOBEC JIMYHOCTHO
OPHUEHTHUPOBAHHOTO ITOIX0/J1a;

(hopMHpOBaHKE IIEHHOCTHBIX OTHOUIEHUH APYT K APYry, YUUTENI0, aBTOpPaM OTKPBITHI U
n300peTeHUH, pe3ybTaTaM 00yICHHUS.

MeTanpeaMeTHBIMH pe3ylibTaTaMu 00yueHUs! (U3HKE B OCHOBHOM LIKOJIE SBIISIOTCS:

OBJIQJICHUE HABBIKAMU CAMOCTOSITEIbHOTO MPHUOOPETEHUS HOBBIX 3HAHWM, OpPTraHU3aIlud
y4eOHOM N1eATeNbHOCTH, MOCTAHOBKH IieJieH, MIIaHUPOBAaHHUS, CAMOKOHTPOJS U OIICHKHU
pEe3yJAbTaTOB CBOUX JEHCTBUM, YMEHUS MPEABUIETh PE3YIbTAaThl CBOMX JECHCTBU;
MMOHUMAaHHE Pa3INUuil MEXIY UCXOJHBIMU (paKkTaMu M TMIIOTE3aMHU JJIsl UX OOBSICHEHHUS,
TEOPETUYECKUMHU MOJICISIMH M pPEalbHbIMU OOBEKTaMH, OBJIAJICHHE YHUBEPCAIbHBIMU
y4eOHBIMU JEHCTBUSIMU Ha NMpUMeEpax TUIOTe3 il 0OBSCHEHUS U3BECTHBIX (PaKTOB U
SKCIEPUMEHTAJIbHOW MPOBEPKU BBIIBUTAEMbIX THIOTE3, pPa3pabOTKU TEOPETHUECKUX
MO/IeJIeH MPOIECCOB WM SIBJICHUI;

(dhopMupoBaHNe YMEHHUI BOCIIPUHUMATD, ITepepadaThiBaTh U MPEAbABIATh HWH(GOPMAIUIO
B CIIOBECHOM, 00pa3HOil, cUMBOJMYECKOW (Qopmax, aHAIM3UPOBaTh U IepepadaThiBaTh
MOJIyYUEHHYI0 MH(QOpPMAIUI0O B COOTBETCTBUU C IOCTaBJICHHBIMHU 33Ja4yaMU, BBIJIEISATH
OCHOBHOE COJIEp)KaHHE IPOUYMTAHHOIO TEKCTa, HAXOJUTh B HEM OTBETHl Ha
MIOCTaBJICHHBIE BOIIPOCHI U U3JIAraTh €ro;

MPHOOpETEHNE OIbITa CAMOCTOSITEILHOTO TOMCKA, aHalu3a U oTOopa MHQOpMAINU C
WCIIOJIb30BAHUEM PA3IIMYHBIX UCTOYHUKOB U HOBBIX MH()OPMAILMOHHBIX TEXHOJOTUHN IS
pelIeHns Mo3HaBaTeNbHbBIX 3a/1a4;

pa3BUTHE MOHOJIOTMYECKON M IUATOTMUYECKON peud, YMEHHs BBIPaXKaTh CBOU MBICIH U
CIIOCOOHOCTH BBICTYIIMBATh COOECEHUKA, MOHMMATh €ro TOYKY 3peHHus, NMpHU3HaBaTh
MIPaBo IPYroro 4eioBeKa HA HHOE MHEHHE;

OCBOEHME  IPUEMOB  JIEWCTBMM B  HECTaHJAPTHBIX  CHUTYyalUsdX, OBJIAJCHUE
IBPUCTUYECKUMHU METOJIAMU PEIICHHsI TPOOIIeM;

(dbopmupoBaHre yMEeHHI paboOTaTh B TPYIIE C BBHIMOJTHEHUEM PA3TMUYHBIX COLUATBHBIX
poJieil, MpeACTaBIsATh U OTCTauBaTh CBOM B3IJISIbl, BECTU JUCKYCCHIO.

IIpeaMeTHbIMU pe3yabTaTaMu 00ydeHUs: GUUKU SBISIOTCS:

® [IOHMMaHHE U CHOCOOHOCTh OOBICHATH (u3Mueckue sineHus: (audpdysus, 6onpliias
C)KMMAEMOCTh Ia30B, Mayasi COKUMAEMOCTb KHUJIKOCTEH U TBEPABIX TeN);

e yMEHHUS TIOJB30BAThCS METOJAAMU HAY4YHOTO UCCIEIOBaHMUS SBJICHUH MPUPOIHI,
IIPOBOJIUTH HAOJIOAEHUS, UTAHUPOBATh U BBITIOJIHATH 3KCIIEPUMEHTHI, 00padaThIBaTh
pe3yabTaThl U3MEHEHUH, IPEACTaBIATh Pe3yabTaThl U3MEPEHUI ¢ MOMOIIBIO TaOIuII,
rpa¢pukoB U QopMmyn, OOHApYKHMBAaTh 3aBHCUMOCTH MEXIY (U3UYECKUMHU



BEJIMYMHAMH, OOBSACHATH IMOJYYCHHBIC PE3YJIbTaThl M JIENIaTh BBIBOJBI, OICHUBATH
IPAHULBI IOTPEIIHOCTH PE3yIbTaTOB U3MEPECHUN;

e yMEHHUS MNPHUMEHATh TEOPETHUECKHE 3HaHUS M0 (U3MKEe Ha TpaKTHKE, pelarh
¢bu3nveckre 3a1a4i Ha IPUMEHEHUE TIOTyUYeHHBIX 3HAaHUH;

® yMEHHUS W HABBIKM NPHUMEHATH IOJIy4CHHbIC 3HAHUS Ui OOBSACHEHHS NPUHIMIIOB
JNEUCTBHSI BAKHEUIIMX TEXHUYECKUX YCTPOWMCTB, PEUICHUS NPAKTUYECKUX 3a1ad
MOBCETHEBHOM >KHM3HM, OoOecriedyeHns Oe30TacCHOCTH CBOEH JKU3HH, PAllHOHAIBHOTO
IIPUPOIOTIOJIL30BAHUSA U OXPAHBI OKPYKAIOIIEH CpEebl;

e (opMupoBaHue YOSKICHHS B 3aKOHOMEPHOW CBS3M W IO3HABAEMOCTH SIBICHUU
IpUPOJBI, B OOBEKTUBHOCTH HAyYHOTO 3HAHHS, B BBICOKOW IICHHOCTH HAYKH B
Pa3BUTHUU MaTEPUAIBHON U JYXOBHOM KYJIBTYPBI JTHOACH;

® pa3BUTHE TEOPETHMUECKOTO MBIIUIEHUS Ha OCHOBE (OPMUPOBAHUSA YMEHUUH
yCTaHaBNMBATh (aKThl, pa3IuyaThb MPUYMHBI U CIEACTBUS, CTPOUTb MOJEIH U
BBIJIBUTaTh TMIIOTE3bI, OTBICKMBATh U (OPMYIMPOBAThH JOKA3aTEIbCTBA BBIABUHYTHIX
TUIOTE3, BBIBOJUTH W3 OSKCIEPUMEHTAIBHBIX (PAKTOB U TEOPETHYECKHX MOJesen
(bu3UYecKue 3aKOHBI;

® KOMMYHHUKAaTHBHBIE YMEHHs [OKIAJbIBaTh O pe3ylbTaTax CBOETO HCCIEI0BAHUS,
Y4acCTBOBATh B JUCKYCCHHM, KpPAaTKO M TOYHO OTBEYATh HAa BOIPOCHI, MCIOJIb30BaTh
CIPAaBOYHYIO JIUTEpPATypy U APyrue UCTOUYHUKU HHPOpPMAIUH.

Du3uka u pU3nYecKHe MeToAbl U3YYEeHH S NPUPOABI

®dusnka — Hayka o mpupone. dusmyeckue Tena u sBiIeHWSA. HaOmioneHue W omucaHue
¢bu3uveckux sBieHUN. DU3MYECKUN SKCIEpUMEHT. MojenupoBaHue SIBJICHUH W OOBEKTOB
npupoasl. OU3nyecKue BEIUYUHBI U UX H3MEpeHue. TOYHOCTh M MOTPELIHOCTh HW3MEPEHHI.
MexnyHaponHas cucrema eauHull. DPU3MYECKHe 3aKOHbI M 3aKOHOMEpPHOCTH. Dusnka u
TexHuka. Hayunerii merosn mo3HaHus. Ponb ¢usuku B GopMHUpPOBAHUM €CTECTBEHHOHAYYHOM
TPaMOTHOCTH.

MNPEAMETHBIE PE3YJIbTATbI

B pesynbrate u3ydeHus Kypca pU3MKH B OCHOBHOM IIKOJIE

BBIITYCKHUK HAYYUTCS:

co0100ams npasuia He30NacHOCMuU U OXPaHvl Mpyoa npu pabome ¢ y4eOHbIM U 1aO0PAMOPHBIM
0bopyoosanuem,

HOHUMAMb CMBICI OCHOBHLIX (PUBUYECKUX MEPMUHOE: PU3UUECKOE TEJ0, (PU3UIECKOE SIBIICHUE,
(bu3nveckas BEIUYNHA, CTUHUIIBI U3MEPCHUS;

pacrio3HaBath MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IMPHU TOMOIIM (U3NYECKUX METOIOB;
aHAJIM3UPOBATh OT/ICIIBHBIC 3TAIlbl IPOBEICHUS UCCICIOBAHUN U UHTEPIIPETUPOBATH PE3YJIbTAThI
HaOJIFOJICHHH U OTIBITOB;

CTaBHUTh OTBITHI N0 HCCIICAOBAHUIO (DU3NYCCKUX SBICHUN Wi (DU3MYECKHX CBOWCTB Tell 03
UCIIOJIb30BaHUS TIPSMBIX HU3MEPEHUH; MpU 3TOM (OPMYIHPOBATh MPOOIeMy/3a1ady y4eOHOTO
AKCIIEPUMEHTa; COOMpPATh YCTAHOBKY M3 TPEIJIOKEHHOTO O0OPYHIOBaHUS; MPOBOJIUTH OIBIT U
(bopMyITHPOBATh BHIBOJIBI.

[pumeuanue. [Ipu npoBeeHNN UccaeT0BaHNs GU3NICCKUX SIBICHUI U3MEPHUTEIBHBIC TPUOOPHI
UCIIOJIB3YIOTCS JIUIIIb KaK TATYUKU U3MEpPeHHs (PU3NYECKUX BETHMUNH. 3aliCH TIOKa3aHU|
NPSIMBIX U3MEPEHUI B 3TOM cilydae He TpeOyercs.

MMOHUMATh POJIb IKCTIEPUMEHTA B TIOJYYCHUH HAYYHOU HH(POPMAIIHH;

nPOBOOUMb NPIMbLE USMEPEHUsL PUIUYECKUX BETUYUH. 8PEMS, PACCMOsIHUE, MACca meld, 00beM,
cuila, TeMmmepaTypa, arMoc(epHOe JaBieHUE, BIAKHOCTh BO3JyXa, HaNpsDKEHUE, CHila TOKa,
paauanuoHHbli (OH (C MCHONB30BaHUWEM JO3UMETpPA); MPH STOM BBIOMPATH ONMTUMATIHHBIN
croco0 U3MepeH sl U UCTI0JIb30BaTh MPOCTEHIITNE METO bl OLIEHKHU MOTPEIIHOCTEN H3MEPEHUH.



[pumeyanue. JIrobas yueOnas mporpamMma J0JDKHA 00€CTIeYMBaTh OBJIAZICHUE TIPSIMBIMU
HU3MECPCHHUAMU BCCX MCPCUNCIICHHBIX (I)I/I3I/I‘-IGCKI/IX BCJIIMYUH.

MMpOBOAUTL HCCICAOBAHUC 3aBHCUMOCTEU (1)I/ISI/II-IGCKI/IX BCJIMYMH C HUCIIOJIB30BAHHUECM HPSAMBIX
W3MEPEHUH: MpPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyNIbTAThl IMOJIY4EHHOM
3aBUCUMOCTH (1)I/ISI/I‘ICCKI/IX BCJIIMUYUH B BHUC Ta6JII/III u Fpa(l)I/IKOB, JAcJaTb BbBIBOJABI 11O
pe3yabpTaTaM HCCIeIOBaHMS;

npPOBOOUMb KOCBEHHbIE USMEPEHUs. PU3UUECKUX 8eTUYUN. NPU 8bINOIHEHUU USMEPEHULl cOOUpamb
9KCNEPUMEHMATILHYIO YCMAHOBKY, Cle0Vs NpedNlo#CEHHOU UHCMPYKYUU, BBIYUCIATH 3HAUECHUE
BCJIMYMHBI W AaHAJIM3UPOBATH IIOJYYCHHBIC PE3YJIbTAThl C Y4YCTOM SaﬂaHHOﬁ TOYHOCTHU
U3MEPEHUN;

AHAJIM3UPOBATE CUTyallUM  MPAKTHKO-OPUCHTHUPOBAHHOTO Xapakrepa, Y3HaBaTb B HHUX
MMPOSABJICHUC HN3YYCHHBIX (1)I/ISI/I‘~I€CKI/IX SIBJICHUU WU 3aKOHOMCpHOCTeI‘/'I U T[PUMCHATH
NMCIOIIHUECS 3HAHUSA JIS1 UX O6’B$ICHCHI/I$[;

MOHUMAaTh MPUHIMIBI JEHCTBUS MAIlMH, NMPUOOPOB U TEXHUYECKUX YCTPOWCTB, YCIOBHS HX
0€30I1aCHOTO HCII0JIb30BaHMSI B IOBCEHEBHOM KI3HH;

WCIIONb30BaTh TIPU  BBIMOJHEHUM YYEOHBIX 3a7ad HAyYHO-TIOMYJSPHYIO JIMTEPATypy O
(bu3nuecKux SBJICHUSAX, CIIPAaBOYHbIE MaTepHalibl, pecypchl HTepHeT.

BI)IHYCKHI/IK IMMOJIYYHUT BO3MOXKXHOCTb HAYYUTHCS:

0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUL, POJib PUSUKU 8 pacuiupenuu npedcmasieHutl 0o
OKpYHCarouwiemM mupe u ee Kiao 8 yayuuleHue Kaiecmea HCUsHU,

UCIOJIb30BAaTh TMPUEMBl TMOCTPOEHHUS (U3MUECKUX Mojenell, mnoucka u (HopMyIUpOBKU
J0Ka3aTCJIbCTB BBIJIBUHYTBIX THUIIOTE3 W TCOPCTUUCCKHUX BBIBOJOB Ha OCHOBC OMIIMPUYCCKHU
YCTaHOBJICHHBIX (DAKTOB;

CpaBHMBAaThb TOYHOCTh HU3MEPEHMs] (PU3NYECKHX BEIUYMH [0 BEIMYMHE HX OTHOCUTEIBHOM
MOTPEIIHOCTH MPH MPOBEICHUU MPSIMBIX U3MEPEHUIA;

CaMOCTOSITENIbHO MPOBOJUTh KOCBEHHbIE U3MEPEHHUS U UCCIEIOBaHUS (PU3MUECKUX BEIUYUH C
HCIOJIb30BAHUEM Pa3IMYHBbIX CIIOCOOOB M3MEpeHUs (PU3MUECKUX BEIMYUH, BHIOMPATH CPEICTBA
W3MEPEHUSI C Y4eTOM HEOOXOJAMMOW TOYHOCTH H3MEpPEHUH, OOOCHOBBIBATH BHIOOp criocoba
W3MepeHus, aJeKBaTHOTO TOCTaBJICHHOM 3agaye, MPOBOAUTH OIEHKY JIOCTOBEPHOCTHU
MOJIyYE€HHBIX PE3yJbTaTOB;

BOCIIPUHUMATh MH(OPMALHIO (PU3HUECKOTO COJEPKaHUS B HAYYHO-TIOMYJISPHOU JIUTEpaType U
CpelacTBaX MaccoBOM HH(oOpManuu, KPUTHYECKH OLIEHHWBATh TMOJYyYEHHYIO HWHMOpMAIHIO,
aHAJIM3HUPYS €€ COoJIep:KaHue U JaHHbIe 00 UCTOYHHKE MH(OPMALIUK;

co3/1aBaTh COOCTBEHHbIE TUCHbMEHHbBIC U YCTHBIE COOOIIEHUS O (U3NYECKUX SBJICHUSAX Ha OCHOBE
HECKOJIbKUX UCTOYHUKOB MH(OPMAIIMH, COMPOBOXKAATh BLICTYILUICHUE MPE3EHTAIIUCH, YUUTHIBAs
0COOCHHOCTH ayIUTOPUU CBEPCTHHUKOB.

Mexannyeckue siBJICHUA

BbInyCKHUK HAYYUTCH:

pacnosznaeantb MmexaHudiecKue AejleHusl u 00BACHAMb HA OCHOBE UMeromuUxcs 3HAHUL OCHOGHbIE
ceoticmea uiu YCaosusl npomeKanusl smux SGIEHUI: pasHOMEPHOE U HEPABHOMEPHOE 06u:)fceHue,
paBHOMEpPHOE W  PaBHOYCKOPEHHOE  MPSAMOJMHEHHOE  JBIKEHHE, OTHOCHTEIHHOCTH
MEXaHUYECKOTO JIBIKEHUS, CBOOOTHOE TaJICHHE Tell, PABHOMEPHOE JIBUKEHHE IO OKPYKHOCTH,
WHEPIIHs, B3aUMOICHCTBUE TEJl, PEAKTUBHOE JIBIKEHHE, Tiepeaada JaBIeHUs TBEPIbIMH TEJIaMH,
KUAKOCTAMU M TazaMu, aTMoc(epHOe AaBlieHWe, TIaBaHWE TeJ, PAaBHOBECHE TBEPIBIX Tell,
MMEIOIUX 3aKperIeHHYI0 OCh BpallleHus, KojeOaTelbHOE JBIKEHUE, PE30HAHC, BOJHOBOE
JBUKEHHE (3BYK);

ONUCHIBAMb U3YYEHHbIE CBOUCMEa mell U MeXaHudyecKue s61eHUs, UCNOAb3Ysa QusuyecKue
genuyUMbl: TyTh, IEPEMEIIeHNe, CKOPOCTh, YCKOpPEHHE, MEepuoJl oOpallleHHs, macca Tela,
IJIOTHOCTH BEIIECTBA, CUja (CHUiia TSHKECTH, CUjia YIIPYTOCTH, CUjia TPEHUs), AaBlIeHUE, UMITYIIbC
TeNna, KHHETUYeCKas YHEPrusl, MOTeHIMaIbHas SHEPTUsl, MEXaHHUecKas padoTa, MeXaHUYecKas
MotHocTh, KIIJ mpu coBepiieHuu paboOThl C HCIOJIH30BAHHEM IMPOCTOTO MEXaHW3Ma, CHJia
TPeHMsI, AaMIUTUTYAa, TMEePUOJ M YacToTa KojeOaHuM, /JIMHA BOJHBI U CKOPOCTh €€



pacrpocTpaHeHus; IPU OMHCAHUU MPABHJIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX
BEJIMYUH, UX 0003HAYCHUS U €AUHUIBI U3MEPEHUS, HAXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMH BEJTMUYUHAMU, BBIYUCIISTH 3HaYCHNE (PU3UIECKON BETMUUHBI;

AHATU3UPOBAMb CEOUCMBA Mel, MeXaHUYyecKue s6leHUsl U Npoyeccyl, UCNONb3Va QusuyecKue
3aKOHbI: 3AKOH COXPAHEHUs SHEP2UuU, 3aKOH 8CEMUPHO20 MAL0MEHUs], NPUHYUN CYNEPRO3UYUU
cun (Haxoxcoenue pagnooeicmeyioweu cunvt), 1, Il u Il 3axkonvr Hotomona, 3axon coxpanenusi
umnynvca, 3akon Iyka, 3axon Ilackans, 3axkon Apxumeoa; npu 3mom pasiuuams CIOBECHYIO
DOpMYIUPOBKY 3aKOHA U €20 MAMEMAMUIEeCKoe BblpaAdCeHUe,

pa3nuyaTth OCHOBHBIE IPU3HAKUM M3YYEHHBIX (U3MUECKUX MOJENel: MaTepuaibHas TOYKa,
MHEpLHAIIbHAs CUCTEMA OTCUETa;

pemarb 3ajadd, MCMNOJb3yd (U3MUECKHe 3aKOHbI (3aKOH COXPAaHEHUs DJHEPIMM, 3aKOH
BCEMHUPHOIO TATOTeHUs, npuHuun cynepnosunuu cwi, I, II u III 3akonsl HeroToHa, 3akoH
COXpaHEHHs HMIlyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u  (QOpMYJbL,
CBSI3bIBAIOIIME (PU3NYECKHE BEIUYMHBI (ITyTh, CKOPOCTb, YCKOPEHME, Macca Tela, MIOTHOCTb
BEIIECTBA, CHUJIA, JAaBJIEHUE, UMITYJIbC Tejla, KUHETUYEeCKasi HEprusi, MOTEHIUalbHas SHEprus,
MexaHuueckas paboTa, mMexaHudeckass moiHocTh, KII/] mpocroro mexaHusma, cuiia TpeHUs
CKOJIbKEHUS, KOAPPUIIUEHT TPEHUsl, aMIUIUTY a, IEPUOJ M YacTOTa KOJeOaHUM, AJTMHA BOJIHbI U
CKOPOCTh €€ pacHpOCTpPaHEHHs): Ha OCHOBE aHalM3a YCJIOBHS 3aJayd 3allChIBaTh KpaTKoOe
yCIIOBHE, BBIICNATh (U3NYECKUE BEIUYMHBI, 3aKOHBI U (OPMYJbl, HEOOXOIUMBbIE IS €€
pelIeHts, TPOBOJIUTh PacyeThl U OLEHUBATh PEAbHOCTh MOJYyYEHHOTO 3HAYeHUs! (pU3n4ecKoin
BEJIMYUHBI.

BEITYCKHUK TIOTYYIUT BO3MOXKXHOCTh HAyIHThHCS:

WCIOJIb30BAaTh 3HAHMSI O MEXAHMYECKUX SIBJICHUSX B MOBCEAHEBHOW XU3HU Ui 0OecredeHus
0€30MacHOCTH IpU OOpAaIEHUH ¢ MPUOOPAMU M TEXHUYECKMMH YCTPOMCTBAMM, JIJIsl COXPAHEHUS
3I0pPOBbSI U COOJIIO/IEHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpe/e; MPUBOIUTh
MpUMEPbl MPAKTUYECKOTO HCIOJIb30BaHUS (DU3MUECKUX 3HAHUM O MEXaHHMYECKHUX SIBICHUSIX U
(bu3nuecKux 3aKOHax; MPHUMEpPbl HCIOJb30BaHUS BO300OHOBIIIEMBIX HMCTOYHUKOB HHEPIHH;
9KOJIOTMYECKUX MOCIIEICTBUN UCCIIEIOBAHUSI KOCMUYECKOTO MPOCTPAHCTB;

pasnuyarh TPaHUIBl TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MOHMMATh BCEOOLIUIl XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS MEXaHMUYECKON SHEPruu, 3aKOH COXpPaHEHUS
HMITYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHUS) U OTPAaHUYSHHOCTh UCIOJIB30BAaHUS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u ap.);

HAXOJHUTh aJeKBAaTHYIO MPEAJI0KEHHOH 3a1aue (pU3nYecKyro MOJeNb, pa3peniars npodieMy Kak
Ha OCHOBE MMEIOIIUXCS 3HAHUN MO MEXaHHKE C UCIHOJIb30BAaHUEM MAaTEeMaTHUYECKOTo ammnapara,
TaK U IPU MOMOIIN METO/IOB OLICHKH.

TemnioBbie siBJICHUS

BbInyCKHUK HAYYHUTCH:

pacnosHasams meniosvie sGNeHUs U O0O0bACHAMb HA 0a3e UMeoWUxXcs 3HAHUL OCHOBHble
ceoticmea unu ycioeus npomexkauus smux aeireHut: muddys3us, U3MeHeHue oobeMa Ten MHpu
HarpeBaHuu (OXJIKICHHUH), OOJbIIasi COKMMAEMOCTh T'a30B, Majas CXKMMAaeMOCTh KHUAKOCTEH U
TBEPJIBIX TEJI; TEIUIOBOE paBHOBECHE, MCIApEeHUE, KOHAEHCAlMs, IUIaBIeHUe, KPUCTaIN3aIus,
KUIIEHUEe, BIAXHOCTh BO3/yXa, pa3IMYHbIE CIIOCOOBI Tersonepenadyn (TerIonpoBOIHOCTb,
KOHBEKIUS, H3JIydeHHE), arperaTHble COCTOSIHUS BELIECTBA, IMOIJIOIIEHUE D3HEPruu Npu
UCTIApEeHUH JKUAKOCTH M BBIJENIEHHE €€ NMpH KOHJEHCAIMM Tapa, 3aBUCHUMOCTb TEMIIEPaTypbl
KUIIEHUS OT JIaBJICHUS;

ONuUCHLIBAMb U3YUEHHble CBOUCMBA Mmell U Menjiosvle S8NeHUs, UCNOIb3YS u3uiecKue 8elUUUHbL:
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPTHUsl, TEMIIEpaTypa, ylelbHas TeIJIOEMKOCTh BEIECTBa,
ylelbHas TeIUIoTa IUIABJCHHUS, yJelbHas TeIuioTa NapooOpa3oBaHus, yJelbHas TemioTa
CTOpaHUs TOIJIMBA, KOA(POHUIMEHT IMOJIE3HOTO JEHCTBUS TEMJIOBOTO IBUTATells; MPH ONUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, UX OOO3HAUYECHUs U
€IMHUIIBl U3MEPEHUs], HaXOAUTh (OPMYIIbI, CBS3bIBAIOIINE JAHHYIO (U3NYECKYIO BEJIUYHMHY C
JPYTUMH BeJTMYMHAMM, BBIYUCIATH 3HAYCHUE (PU3NUECKOI BETMUNHBL;



aQHAJIM3MPOBATh CBOMCTBA TEJN, TEIJIOBBIC SIBJICHUS M TIPOIECCHI, HCIOIB3Ysl OCHOBHBIE
MOJIOKCHHUSI aTOMHO-MOJICKYJISIPHOTO YYeHHS O CTPOSHUHM BEIIECTBA W 3aKOH COXPaHEHUS
SHEPruH;

Paznuuams OCHO8Hble NPUSHAKU U3YUEHHBIX QUUUECKUX MoOeell CIMPOoeHUs 2a308, HCUOKOCmel
U meepovix mej,;

MIPUBOJIUTh TPUMEPHI TMPAKTUYECKOTO HCIOJIb30BaHUS (U3MUSCKUX 3HAHUH O TEIUIOBBIX
SIBJICHUSIX;

pemiaTh 3a1a4u, UCTOJb3Ys 3aKOH COXPAaHEHHUS dHEPTHH B TEIUIOBBIX MpoIeccax W (HOPMYIIHI,
CBSI3BIBAIOINNE (PU3UYCCKHEC BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIeparypa, yeibHas
TEIUIOEMKOCTh BEIIECTBA, y/eIbHAs TEIUIOTA TUIABJICHHS, YACIbHAS TEIUIOTa MapooOpa3OBaHUs,
yAenbHas TEIUIOTa CropaHus TOIUIMBA, KOA(PQOUIIMEHT TIOJIE3HOTO JCHCTBUS TEILIOBOTO
JBUTATENIs): HA OCHOBE aHaJ M3a YCJIOBUS 3aJlaud 3alUChIBAaTh KPATKOE YCIOBUE, BBIICIATH
(u3nUecKkue BEIMYUHBI, 3aKOHBI M (DOPMYIIBI, HEOOXOAMMBIC UISI €€ PEIICHUS, TPOBOJUTH
pacdeTsl M OTICHUBATh PEATHHOCTH IMOJTYYCHHOTO 3HAYCHUS (PH3UIECKON BETMUNHBI

BBITTYCKHHK TIOJTyIUT BO3MOXXHOCTh HAYYUTHCS:

UCNONIb306aMb 3HAHUA O MENJOBbIX SGNEHUAX 6 NOBCEOHEGHOU dcu3Hu Osl obecnevenus
bezonacnocmu npu oopaweHuu ¢ npudOpPamu U MexXHUYeCKUMU YCmpoucmeamu, OJisk COXPaAHeHUs.
300p08bsl U COONOOEHUST HOPM DKON02UHECKO20 NOBedeHUsl 8 OKpYdcaroujeli cpede; TIPUBOIUTH
MIPUMEPHI SKOJIOTHYECKUX MOCIICICTBUN paObOThI JIBUTATENICH BHYTPEHHETO CTOPAHMS, TETUIOBBIX
Y TUJIPOIIIEKTPOCTAHIINI;

pa3auyaTh TPAHUIBI MPUMEHUMOCTH (PH3UYECKHX 3aKOHOB, INMOHMMATh BCEOONIUH XapakTep
(byHIaMEHTAIBHBIX (DU3MUECKUX 3aKOHOB (3aKOH COXPaHEHUS YHEPTHH B TEIUIOBBIX MPOIECCAX)
Y OTPaHMYEHHOCTh UCIOJIB30BAaHUS YACTHBIX 3aKOHOB;

HaXOJUTh aJIeKBAaTHYIO MPEAJI0KEHHOH 3a/1a4ue (PU3NUYEeCcKyt0 MOJIENb, pa3peniarh MpooieMy Kak
Ha OCHOBE MMEIOUIMXCS 3HAHUN O TEIUIOBBIX SIBJICHUSIX C MCIOJb30BAaHHEM MaTEeMaTUYECKOTO
anmapara, TaKk 1 IpHy MOMOIIU METOJIOB OIICHKHU.

DJIeKTprYecKre U MATHUTHbBIE SIBJICHUS

BoinmyckHUK HAy4YUTCS:

pacrno3HaBaTh JJIEKTPOMATHUTHBIC SIBJICHUS M OOBSICHATH HAa OCHOBE HUMEIOIIMXCS 3HAHMM
OCHOBHBIE CBOICTBa WM YCJIOBHS MPOTEKAHMUS ATHX SIBICHUNA: DIIEKTpU3alUs Ted,
B3aUMO/JICHCTBUE 3apsA0B, O3JCKTPUYECKUN TOK U €ro JeHCTBUS (TEIJIOBOE, XHUMHYECKOE,
MarHuTHOE), B3aUMOJICHICTBUE MAarHUTOB, AJIEKTPOMArHUTHAs UHIYKIIHS, IEHCTBUE MarHUTHOTO
MoJisi Ha TMPOBOJHUK C TOKOM M Ha JBIDKYIIYIOCS 3apsOKEHHYIO 4YacTUlly, JIecTBHE
AIIEKTPUYECKOTO MOl Ha 3apsSHKCHHYIO YacTHILy, 3JIEKTPOMArHUTHBIE BOJIHBI, MPSIMOJIMHEHHOE
pacnpocTpaHeHue CBETa, OTPAKEHHE U IPETIOMIICHHE CBETa, AUCIIEPCHS CBETA.

COCTAaBIISATh CXEMBbI AIEKTPUUYECKHUX LIETIeH ¢ MMOCIeI0BAaTEIbHBIM U MapaieIbHbIM COEUHEHUEM
AJIEMEHTOB, pa3finyasl YCIOBHbIE O0OO3HAUEHUS DJIEMEHTOB JSJEKTPUUYECKUX Lened (MCTOYHHK
TOKa, KJII0Y, PE3UCTOP, PEOCTaT, JaMIIOUYKa, aMIIepMETP, BOJILTMETD).

WCIIOJIb30BAaTh OMNTUYECKHE CXEMBI MJIsi IMOCTPOSHUS H300paKeHUN B IUIOCKOM 3epKalie u
coOuparolei J1H3E;

A6/IEHUS ONUCLIBAMb U3VYEHHblEe C8OUCMBA Mell U JJIeKMPOMASHUMHbLE, UCNOb3YS (usuieckue
BeIUYUHBL: DICKTPUUYECKUN 3apsijl, CHJIa TOKa, SJIEKTPUUYECKOE HAIpPsDKEHHE, DIEKTPUUECKOe
COTPOTHBIIEHHUE, YACIbHOE COMPOTUBIIEHUE BEIIECTBA, pab0OTa ANMEKTPUUYECKOTO OIS, MOITHOCTD
TOKa, ()OKYCHOE PacCTOSIHHWE U ONTHUYEcKas CHUJa JIMH3BI, CKOPOCTh JJEKTPOMArHUTHBIX BOJIH,
JUIMHAa BOJHBI M 4YacTOTa CBETAa; MPHU OINHCAHUU BEPHO TPAKTOBATh (U3MUECKUN CMBICTT
WCIOJIb3YeMBIX BEJIMYUH, UX OOO3HAUEHUS M EAMHUIIBI HM3MEPEHUS; HAXOIUTh (OPMYJIbI,
CBSI3BIBAOIIINE JAHHYIO (PU3NYECKYIO BEIMYNHY C IPYTUMU BETHUNHAMH.

aHAJIM3UPOBATh CBOWMCTBA TeJN, OJJCKTPOMATHUTHBIC SIBICHHUS U TPOIECCHI, HCIOIB3YS
(u3MuecKre 3aKOHBI: 3aKOH COXPAaHEHUs AIEKTPUIECKOTO 3apsiia, 3akoH OMa JJis yyacTka IenH,
3akoH Jkoyns-JleHna, 3akOH MPSMOJUHEHHOTO PACHpOCTPAHEHHUsS CBETa, 3aKOH OTPAKEHUs
CBETa, 3aKOH MPENOMIICHUSI CBETa; MPU 3TOM pa3iInyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
€ro MaTeMaTU4YEeCKOE BBIPAKEHUE.



MPUBOJUTh  TPHUMEPHl  MPAKTHYECKOTO  HWCMOJb30BaHUsS  (U3HUECKUX  3HAHWA O
AJIEKTPOMArHUTHBIX SIBJICHUSX;

pewams 3a0ayu, Ucnonwv3ysa guzudeckue 3axonsl (3axkoH OMa /s ydacTKa Ienu, 3aKoH J[xoyss-
Jlenua, 3aKkOoH HPSAMOJIMHEHHOTO pACIPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUS CBETa, 3aKOH
MPEIOMIICHUST CBeTa) H  (OPMYJbI, CBS3bIBAIONIMEC (U3MUYSCKUE BEIWYMHBI (CHJIa TOKa,
NIEKTPUYECKOE HANPSDKEHUE, DJIEKTPUYECKOE COINPOTUBIEHUE, YIEIbHOE CONPOTHUBIIEHUE
BEIIECTBa, pPad0OTa AEKTPUIECKOTO OIS, MOIIIHOCTh TOKA, (JOKYCHOE PAaCCTOSIHUE M ONTHYECKas
CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETa, (OPMYIIBI
pacuera 3JIeKTPUUECKOr0 COPOTUBIICHHUS ITPH MOCIEI0BATEILHOM U MMAPAIJICIIBHOM COEIUHEHUU
IIPOBOJTHMKOB): HAa OCHOBE aHaJM3a YCJIOBHUS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBHUE, BBIICIATH
(bu3uYecKue BEIMYMHBI, 3aKOHBI M (POPMYJbI, HEOOXOIWMBIEC NJisi €€ PEIICHUs, MPOBOIUTH
pacueTsl ¥ OLIEHUBATh PEAIbHOCTH MOJYYEHHOTO 3HaYEHUS! (PU3NYECKON BETMUHUHBI.

BrInmycKHHUK TOJIyYUT BO3MOYKHOCTh HAYUUThHCS:

UCNnoIbL3086amb  3HAHUSL 00 INEKMPOMASHUMHBIX  SGNEHUSAX 6 MNOBCEOHEeS8HOU HCUSHU  OJlf
obecneuenusi 6e3onacHocmu npu 0OpaweHuy ¢ npuooOpamu U MexHUYecKUMY yCmpoucmeamu,
OJIsl COXpaHeHUsl 300P06bsi U COONOOEHUS. HOPM IKOJIOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujel
cpede; npuBoOUMb NPUMEPLI BIUAHUSL DTIEKIMPOMASHUMHBIX U3TYYEHUL HA HCUBbLE OPSAHUSMbL,
paznuuaTh TPAHWUIBI TPUMEHUMOCTH (U3MYECKHUX 3aKOHOB, TOHHMMATh BCEOONIHMN XapakTep
(yH/1aMEHTaIbHBIX 3aKOHOB (3aKOH COXPAaHEHMsI 3JEKTPUYECKOTO 3apsja) U OrpaHUYEHHOCTh
WCIIOJIb30BAaHUSI YaCTHBIX 3aKOHOB (3akoH OMa 1S ydacTka 1iemnu, 3akoH Jxoymnsa-Jlenna u ap.);
UCIIOJIb30BAaTh TMPUEMBl TMOCTPOEHHUS (U3HUECKUX Mojeiei, mnoucka U (HOPMYIUPOBKHU
JI0OKA3aTeNIbCTB BBIJIBUHYTBIX THUIIOT€3 U TEOPETUYECKUX BBIBOJOB HAa OCHOBE SMITMPUUYECKU
YCTaHOBJICHHBIX (DAKTOB;

HaXOJHUTh aJIeKBAaTHYIO MPEAJI0KEHHOH 3a1a4ue (pU3nYecKyro MOJENb, pa3peiiarh IpodieMy Kak
Ha OCHOBE HUMEIOLIUXCA 3HAHUN 00 DSJIEKTPOMATHUTHBIX SBJICHUSX C MCIOJIb30BaHUEM
MaTeMaTHU4eCKOro anmnapara, Tak ¥ Mpu MOMOIIH METOJIOB OL[EHKH.

KBaHTOBBIC SIBJICHUA

BoinmyckHUK HAy4YUTCS:

PpAcnosHasams KEAHmMosvle A6jleHUs U OOBSICHATh Ha OCHOBE MMEIOLIUXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJIM YCJIOBMSI TPOTEKAaHUs OTUX SBJICHHUI: €CTECTBEHHAss U HCKYCCTBEHHAs
PaMOaKTUBHOCTh, O-, - M Y-WU3Iy4YeHMs, BOSHUKHOBEHHE JIMHEWYATOTO CIEKTpa H3JIy4yeHUs
aToMa;

ONnuUCvLIBAMb U3YUEHHble KB8AHMOBble s6JeHUs, WUCIONb3yd (U3MYECKUe BEIMYMHBI: MacCOBOE
YHCII0, 3apsI0BOE YMCIIO, MEPHO/ MoJTypacnaia, SHeprusi (POTOHOB; MPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (DU3MUYECKUN CMBICI HCIOJIb3yeMbIX BEJIMYUH, WX OOO3HAYEHUS U EIUHUIIBI
M3MEpEeHUs; HAXOAUTh (POPMYJbl, CBS3BIBAIOIINE NAaHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMHU
BEITMYMHAMH, BBIUUCIISTH 3HAUCHUE (PU3NYECKOM BEJTMUMHBI;

aQHAJIM3UPOBATh KBAHTOBHIC SBJICHUS, UCIOJIB3Ys (DU3UYECKUE 3aKOHBI M MOCTYIAThI: 3aKOH
COXPAaHEHHUs HHEPruu, 3aKOH COXPAHEHMs JJICKTPUUYECKOTO 3apsifa, 3aKOH COXpaHEHUS
MaccoBOTO YHKCJA, 3aKOHOMEPHOCTH H3IY4YCHHs] M TIOTJIONICHHUS CBETa aTOMOM, IPH 3TOM
pa3nuyaTth CIOBECHYIO (POPMYTHUPOBKY 3aKOHA U €T0 MAaTEMaTHYECKOE BBIPAKEHHE,

pa3nuyaTh OCHOBHBIEC MPHU3HAKU IJIAHETAPHOW MOJENHU aroma, HYKIOHHOW MOJIENH aTOMHOTO
S7pa;

npugooUmMs  NpuMepsbl  NPOsGIeHUs 8 Npupode U  NPAKMUYECKO20  UCNONb308AHUS
PAOUOAKMUBHOCTNU, IOEPHBIX U MEPMOSOEPHbIX Peakyull, CHeKMpaibHO20 AHAIU3A.

BBITyCKHHUK TOTYYUT BO3MOXKHOCTb HAyYUTHCS:

WCIO0JIb30BaTh TIOJNYYCHHBIE 3HAHUS B MOBCEAHEBHOW KHM3HU MPHU OOpaIleHUH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPOUCTBAMU (CUETUYMK MOHUBUPYIOIINX YACTHUI], JOSUMETP), A COXPAaHEHUS
3JI0POBBSI U COOJIFOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpeie;

COOTHOCHTB SHEPTHUIO CBSI3U aTOMHBIX S C e(PEKTOM MacChl;

MIPUBOJIUTH TIPUMEPHI BIHMSHUS PAAMOAKTUBHBIX M3JTYYCHHH Ha JKMBBIE OPraHU3MBbIl; TTOHUMATh
MIPUHIIAI JEHCTBUS T03UMETPA U PA3INYaTh YCIOBHUS €ro UCTIOIb30BAHUS;



MOHMMATh  HKOJIOTHYECKHME MPOOJIeMbl, BO3HUKAIOIIME IPU HCIOJIH30BAHUM  ATOMHBIX
ANIEKTPOCTAHIINMA, U IyTHU PEIICHUS 3TUX MPOOIIEM, IEPCIIEKTUBBI UCTIOIH30BAHUS YIIPABISIEMOTO
TEPMOSIJICPHOTO CUHTE3A.

DJieMeHThI ACTPOHOMHH

BrinmyckHUK HAayduTCS:

yKazvleamo Hazeanus nianem ConHeuHoU cucmemyl; pa3IndaTh OCHOBHBIE IPU3HAKU CYTOYHOIO
BpallleHus 3BE3IHOTO HeOa, aBrkeHus JIyasl, CoJiHIIa U TIJIaHET OTHOCUTEIBHO 3BE3I;

MMOHUMATh PA3IINYUS MEXKIY TeIMOLEHTPUIECKON U TeOIEHTPUUECKON CUCTEMaMHu MUpa.
BpinmycKHUK TOJIyYUT BO3MOYKHOCTh HAYUUTHCS:

VKa3bl8amsv 00wue c80UCMea u Omaudus niaHem 3eMHOU epYnnvl U NiaHem-2u2anmos, Maublx
men ConneyHol cucmemvl U OONLUIUX NIAHEm, NOIb308AMbCA KAPMOU 36€30H020 Heba npu
Haobn0eHusx 36e30H020 Heba;

pasznuyuaTh OCHOBHBIE XapaKTEPUCTUKHU 3Be3] (pa3mep, IBET, TeMIlepaTypa) COOTHOCHTH I[BET
3BE3/IbI C €€ TEMIIEPATYPO;

pasznuyaTh TUIOTE3bI O MPOUCXOXKIeHNU COTHEYHOU CHCTEMBI.

Mexannuyeckue siBJeHUsI

Mexanuueckoe Osuoicenue. MartepuanbHas TOYKa Kak MoOJeTb (U3UYECKOTO  Tena.
OTHOCUTENHPHOCTh MEXaHW4YECKOTO NBIKeHHMs. Cuctema oTcuera. DU3HUECKUE BEITUYHHBI,
HEOOXOUMBIE JUIsl OTIMCAHUS JBM)KCHHUS U B3aUMOCBSI3h MEXIYy HUMHU (ITyTh, MEepeMelieHue,
CKOPOCTh, YCKOPEHHE, BpeMs JBI)XKEeHUs). PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
NBIDKEHHE. PaBHOMEpHOE NBW)KEHHE IO OKPYXKHOCTH. [lepeviti 3axon Hvromona u unepyus.
Macca mena. Ilnomunocms eewgecmsa. Cuna. Eounuysl cunvi. Bmopoii 3akon Hotomona. Tpemuti
saxon Hvtomona. Ceoboonoe naoenue men. Cuna masxcecmu. 3aKOH 8CEMUPHO20 MASOMEHUS.
Cuna ynpyeocmu. 3axon [yka. Bec mena. Hesecomocms. Cés13b medcoy cunoi msxcecmu u
maccou mena. Jquuamomemp. Paenooeiicmsyrowasn cuna. Cuna mpenus. Tpenue cronviicerus.
Tpenue nokos. Tpenue 6 npupode u mexuuxe.

Nmnynbe. 3akoH coxpaHeHHWs] WMMyibca. PeakTuBHOE aBWkeHHE. MexaHudeckas padora.
MomHocTb. OHeprus. [loTeHuuanbHas U kuHeTHYecKast sHeprus. [IpeBpanienue ogHOTO BHAA
MEXaHMYECKOW SHEPTUU B APYTroil. 3aKOH COXpPAaHECHHUS MOJTHON MEXaHUYECKOU YHEPTUH.
[Ipocthie MexaHM3MBI. YCIOBHUS PaBHOBECHs TBEPAOIO Tella, MUMEIOLIEro 3aKpeIICHHYI OCh
nBukeHus. MomeHT cuibl. LleHTp Tspkectu Tena. Peruar. PaBHoBecue cuit Ha peiuare. Poiuaeu 6
mexHuke, Ovimy u npupooe. IlonBWXHBIE U HEMOJBWXHBbIE OMOKU. PaBeHCTBO paboT mpu
WCIIOJIb30BAHUU TIPOCTBIX MEXaHU3MOB («30J0TO€ MpaBWiIo MexaHukw»). Koadbduuuent
MOJIE3HOTO JACUCTBUSI MEXaHU3MA.

Jlasnenue meepovix men. Eounuyvt uzmepenus oaenenusi. Cnocobvl uzmeHenuss Oa8ieHus..
Jasnenue xcuoxocmeti u 2azoe 3axon Ilackana. [asnenue scuokocmu Ha OHO U CMEHKU COCYOd.
Coobwarowuecs cocyowl. Bec 6030yxa. Ammocgeprnoe oasnenue. Hzmepenue ammocgheprozo
oasnenus. Onweit Toppuuermu. bapomerp-anepoun. ATmocdepHoe AaBlIEHHE HA Pa3IMYHBIX
BbIcOTax. [mapaBinueckue MexaHuU3Mbl (mpecc, Hacoc). JlaBneHWe >KUIKOCTH W Tras3a Ha
MOTPYKEHHOE B HUX TeJlo. ApxumenoBa cuia. [1naBanue ten u cynos Bo3ayxoriaBanue.
Mexannyeckue  konebanus. llepuwoxn, dactora, ammauTyga Kojebanuil.  Pesonanc.
MexaHudeckue BOJIHBI B OJJHOPOJHBIX cpeAax. [[nmHa BOJHBL. 3BYK Kak MEXaHHM4YEcKas BOJIHA.
I'poMKOCTH M BBICOTA TOHA 3BYKa.

TenjioBble ABJIEHUS

Cmpoenue eewecmea. Amomvl u monekyavi. Tennogoe O8udiceHue amomos U MOAEKYIL.
Huddy3us B razax, KUAKOCTAX M TBEpAbIX TenaxX. bpoyHoBckoe aBmkeHue. Bzaumopeiicteue
(mpUTsDKEHHE W OTTAJIKMBAHHME) MOJIEKYJ. ATrperaTHble COCTOSIHMS BellecTtBa. Pasznuuue B
CTPOEHUHU TBEPABIX TEN, )KUIAKOCTEU U ra3oB.

Tennosoe pasnogecue. Temnepamypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBIO XaOTHUYECKOTO
JBUKEHHS yacTHil. BHyTpeHHsist sHeprus. Pabota u Temsomnepenaya Kak COCOObI M3MEHEHHS



BHYTpPEHHEH dHepruu Tena. TemmonpoBogHocTb. KonBekuusa. Msimyudenue. Ilpumepst
TEIUIONEepeJaud B IpUpoAEe M TexHuKe. KoiMdecTBO TEIUIOTHI. YeibHas TEIIOEMKOCTb.
VYaenpHas TemIOTa CropaHus TOIUIMBA. 3aKOH COXPAaHEHUS U IpPEBpallleHUusT DSHEpPruu B
MEXaHWYECKUX U TEIUIOBBIX Mpoueccax. [lnaBieHne u orBepiaeBaHUE KPUCTAIIIMYECKUX TEJl.
VYaenvHas Temnora muaBieHus. Hcnapenue u xomdenmcayus. llornomeHue 3HEPruv Ipu
UCIIAPEHUU JKUJKOCTH M BBIJCIIEHUE €€ NpHU KoHjAeHcauuu napa. Kunenwe. 3aBucUMOCTH
TEMIEepaTypbl KUICHHUS OT JaBJICHHs. YJelbHas TeIioTa mapooOpa3oBaHUs M KOHICHCAIIHH.
Bnaxxnocts Bo3nyxa. Pabora raza mpu pacmmpenun. [IpeoOpa3zoBaHus SHEpruH B TEIUIOBBIX
MauHax (mapoBasi TypOMHa, IBUraTellb BHYTPEHHETO CrOpaHus, peaKTUBHBIN nBUrateins). KI1/[
Meni060U Mawurbl. IKonocudeckue npooiemvl UCHOIb308ANHUL MENT0BbIX MAULUH.
DJIeKTPOMArHUTHbBIE SIBJIEHUS

Onexmpuzayus  uzuueckux men. Bzaumooeiicmeue 3apsgcennvlx  men. /lea  pooa
NeKMpU4ecKux 3aps008. JIenumMocTb 3JEeKTPUUECKOro 3apsijia. DJIEMEHTAPHBIA 3JIEKTPUUECKUN
3aps]. 3aKOH COXpaHEHUs JJeKTpuueckoro 3apsna. [IpoBOIHUKH, NOJYIPOBOTHUKU U
M30JIATOPHI  AJIEKTPUYECTBA.  IJJEKTPOCKOM. DJIEKTPUUECKOE T0Jie KaK OCOOBIA  BHJ
Marepun. HanmpsoK€HHOCTh  2JIEKTPUYECKOTO  MOJis. [IeHCTBHE  DIIEKTPUYECKOro IOJs  Ha
anekTpuyeckue 3apspl. Konnencatop. DHeprus 3J1eKTpUUYECKOTO MOJIsl KOHIEHCATOopa.
DIIEKTPUYECKHUI TOK. VICTOYHUKHU AIEKTPUYECKOTO TOKA. DJIEKTpUUYECKas LeNb U €€ COCTABHbBIC
yactu. HanpaBnenue u JeHCTBUS 3/eKTpuyeckoro toka. Hocurenu anekTpuyeckux 3apsjioB B
Metauiax. Cuna  Toka. OJEKTPUYECKOE HaIpshKEHHE. OJJEKTPUYECKOE CONPOTUBIICHHE
MIPOBOTHUKOB. ETMHUIIBI COMPOTUBIICHUS.

3aBUCUMOCTh CWJIBI TOKa OT HamnpsokeHus. 3akoH Owma Juis ydacTka Menu. YJIelIbHOe
conpoTtuBiieHne. Peocrarel. [locienoBatenbHoe coequHEHWE MPOBOJHUKOB. I[lapamnenbHoe
COEIMHEHUE MMPOBOJHUKOB.

PaGora »snekTpuyeckoro ImoJis MO MEPEMEIIEHUI0 JIIEKTPUYECKUX 3apsaoB. MouiHocTh
JNEKTPUYECKOT0 TokKa. HarpeBaHue NpOBOJHUKOB 3IEKTPUUYECKUM TOKOM. 3akon J{icoyns —
Jlenia. DnekTpuUecKUe HarpeBaTelbHbIE U OCBETUTENbHBIE TPHOOPHI. KopoTkoe 3ambIkaHHE.
MaruutHoe mnosne. MHaykuuwss mMarHuTHOro moJsisi. MarHuTHOe mosie Toka. OmbeIT Opcrena.
MarnuTHoe TMOJ€ MOCTOSIHHBIX MAarHuTOB. MarHuTHoe moje 3eMid. OJIEKTPOMAarHwur.
MarnuTtHOE 1oJie KaTymku ¢ TOKOM. IIpumeHeHue smekTpoMarHuToB. JleiicTBHE MAarHUTHOTO
M0JIsl Ha NPOBOJHUK C TOKOM M JBWKYLIYIOCS 3apsbKeHHyro dactuny. Cwiia Amiepa U cuia
Jlopenua. DnexrpoaBUraTesb. SABaeHUE JIEKTPOMArHUTHOM MHYKIUs. OnbITel Papajes.
DnekTpoMarHuTHeie Kosebanus. KonebarenbHblii KOHTYp. OiekTporeHepatop. llepeMeHHBIN
ToK. Tpancdopmarop. [lepenaya >nekTpruuecKoi SHEPTUU HA PACCTOSIHHE. DJIEKTPOMAarHUTHBIE
BOJIHBI U UX cBOMcCTBa. [IpMHIIMIBI paaMOCBA3U U TENIEBUACHMS. BiusHuEe 31€KTpOMarHUTHBIX
W3JIy4eHHUI Ha )KUBbIE OPTAHU3MBI.

CBer — »3JeKTpOMAarHuTHble BOJHA. Ckopocmb ceéema. Hcemounuku ceema. 3aKou
NPAMOJUHEUH020 pacnpocmpanenue ceema. 3akon ompadcenusi ceema. llnockoe 3epkano. 3akou
npenomnenus: ceema. Jlunzol. PoKycHoe paccmosHue u onmudeckas cuia aun3sl. Mzobpasicenue
npeomema 6 3epkaie u Jjuuze. Onmuueckue npubopsi. [1a3 Kax onmuyeckas cucmema.
Jucnepcus ceema. Humepgepenyus u ougppakyus ceema.

KBaHTOBBIC SIBJICHUA

Crpoenue atomoB. IlmanerapHas Mozenb aroma. KBaHTOBBIN XapakTep NOTJIOUIEHUS U
WCITYCKaHHUs CBeTa aToMaMu. JInHelyaThle CIEKTPBHI.

OmnsiTe Pesepdopaa.

CoctaB artoMHOro szapa. IIpoToH, HEHUTPOH M 2NEKTpOH. 3aKoH OHHIITEWHAa O
MPOMOPIIMOHAIBHOCTH MacChl ©  dJHepruu. [lepekT wmacc u dSHEprusi CBA3M aTOMHBIX
snep. PaqnoaktuBHocTh. [lepuon momypacnama. Anbda-usnyueHue. bera-uznyuenue. ['amma-
m3nydyenue. Snepubie peakuuu. Mctounwkum sHeprum  ConHua u 3Be3d.  SnepHas
JHEPreTHKa. JKOJIOTMUECKUE POOIIEMBI paboThI ATOMHBIX
anekTpocTtaniuil. Jlozumerpus. BiusiHue paguoakTUBHBIX U3TYYEHUN HA KUBBIE OPraHU3MBI.
Ctpoenue u 3Bo01UsA Beesiennoi
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I'eonenTpruecKkast ¥ TeIHOICHTPUYECKas cUCTeMbl Mupa. Du3ndeckas mpupoga HeOSCHBIX Tell
Conneunoii cucremsl. [Ipoucxoxnenune Cosnneunoi cuctembl. Ousnueckas npupoaa ConHua u
3Be3. Ctpoenue Beenennoii. Opomtonus Beenennoit. I'unoresa bonbioro B3pbiBa.

IIpumepHbIe TeMbI JIAGOPATOPHBIX H MPAKTHYECKHUX PAdOT
JIaGopaTopHbie pabOThI (HE3aBUCHMO OT TEMAaTHYECKOW MPUHAIICKHOCTH) JICJIATCS CISAYIOIINE
THIIBIL:
IIposedenue npamvix uzmepenuti uauUYecKux eTuUduH.
Pacuem no nonyuennvim pezyromamam npAmMbIX UMEpPeHUU 3A8UCUMO20 OM HUX napamempa
(KoCcBeHHble U3MepPeHUs).
Habnwoenue senenuti u nocmanoska onvlmog (Ha Ka4eCmeeHHOM YPOB8He) NO OOHAPYHCEHUIO
Gaxmopos, enusAOWUX HA NPOMeKanue OAHHbIX A6TEHULL.
Uccneoosanue 3asucumocmu 0OHOU @Hu3uuecKkol GeiuduHvl om Opy2ou ¢ NpeocmasieHuem
Ppe3yIbmamos 6 suoe cpagpuxa uiu maoauybsl.
Ilposepka 3a0annbix npeononodcenuti (npsamvie UsMepeHus: QuU3UYecKuUx BeluUdur U CpagHeHue
3A0AHHBIX COOMHOULEHULL MEHCOY HUMUL).
3Hakomcmeo ¢ mexHuyecKUMU YCmpoucmeamu U ux KOHCmpyuposauue.
Jobas pabouas npoepamma OOAHCHA NPeOyCMaAmMpuUeams 8biNoJIHeHUe 1aO0PaAMOPHLIX pabom
8cex YKA3amHulx mMunos. Bwibop memamuxu u uucia pabom Kaxcoo2o muna 3a8Uucum om
ocobennocmetl paboueti npoepammol u YMK.
IIpoBenenue npsAMbIX U3MepeHu GU3HYECKUX BeJIHYUH
N3mepenue pasMepoB Tell.
N3mepenue pa3mMepoB MalbIX Tell.
N3mepenne maccobl Tena.
N3mepenue oObemMa Tena.
N3mepenne cubl.
N3mepenue BpeMeHu mpoliecca, mepuo/ia Kojaeoanui.
H3Mepenne TeMieparypsbl.
N3mepenue naBneHust Bo3ayxa B OaJIJIOHE MO MOPLIHEM.
W3mepenue cuiibl TOKa U €ro peryjivpoBaHHe.

. U3smepenue HanpsoKeHUs..

. U3smepenue yrinoB najieHus: U NpeaoMIICHHS.
. U3smepenue poKycHOTO pacCTOSHUSI JTUH3BL.
. Usmepenue paaroakTuBHOTO (OHA.

Pacyer mo moJiydeHHBIM pe3yJbTaTaM HPSMbIX H3MepeHUil 3aBHCHMOr0 OT HHX
napamMerpa (KOCBeHHbI€ H3MePeHHUs)

W3MepeHne mI0THOCTH BELeCTBa TBEPOTO Tea.

Omnpenenenne ko3 duiiueHTa TpeHus: CKOIbKEHHUS.

Onpenenenne )XeCTKOCTU MPYKHUHBI.

OmnpeneneHne BbITAIKUBAIOIIEH CUJIbI, ICHCTBYIOIIEH HAa NOTPYKEHHOE B )KUAKOCTh TEJO.
OmnpeneneHrne MOMEHTA CHIIBL.

N3mepeHne cKkopocTH paBHOMEPHOTO JIBHKEHHUSL.

W3mepeHune cpeHeit CKOPOCTH JIBHKEHUSL.

N3mepeHne yckopeHHs! paBHOYCKOPEHHOTO JBHKEHHS.

Omnpenenenne paboThl ¥ MOIIIHOCTH.

OmnpeneneHne 4acTOThl KoieOaHUH Tpy3a Ha MPYKUHE U HUTH.

OmnpeneneHne OTHOCUTENBHON BIaKHOCTH.

OmnpeneneHne KOJIMYECTBA TEIUIOTHI.

Omnpenenenue yaenbHOM TEMIOEMKOCTH.

N3mepenne paboThl M MOIIHOCTH 3JIEKTPUUECKOTO TOKA.

W3mepeHne conpoTUBICHHUS.

OmnpeneneHne ONTHYECKON CHITbI JTMH3BI.
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. UccnenoBanue 3aBUCHUMOCTH OJHOHN (DM3MUECKON BENUYMHBI OT JPYroil ¢ MpeacTaBIeHUEM

HccnenoBanue 3aBUCMMOCTH BBITAJKUBAIOMICH CHUJIBI OT OObeMa MOTPY)KEHHOW YacTH OT
TUTOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH U MaCCHhI Tela.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS OT XapakTepa MOBEPXHOCTH, €€ HE3aBHUCUMOCTH OT
TUIOIIA TN,

Ha6mionenne siBjeHMii ¥ NOCTAHOBKA ONBITOB (HA KavyeCTBEHHOM YPOBHeE) M0
o0HapyKeHUI0 GaKTOPOB, BJIMAIOLIUNX HA IPOTEKAHUE JTAHHBIX SIBJIEHMI

Habnronenue 3aBucuMOCTH neproia KojeOaHuil Tpy3a Ha HUTH OT JUIMHBI M HE3aBUCHUMOCTH OT
MaccChl.

HaGumrofieHne 3aBUCHMOCTH TIEpHO/ia KOJIeOaHuil rpy3a Ha IPYKHHE OT MacChl U )KECTKOCTH.
HaGmtofieHne 3aBUCUMOCTH IaBJICHUS I'a3a OT 00beMa U TeMIIepaTypHl.

Habnroenne 3aBUCIMOCTH TEMITEPATYPBI OCTHIBAIOIIEH BOJIBI OT BPEMEHH.

HccnenoBanue sBIeHUS B3aUMO/ICHCTBHS KaTYIIKM C TOKOM ¥ MarHHTa.

HccnenoBanue sBICHUS AIEKTPOMArHUTHON HHYKIINH.

Habnronenue siBIeHUS OTpaKSHUs M IPETIOMIICHHS CBETA.

Habmtoenue sBIeHUs IUCIIEPCUU.

OOHapyxeHHe 3aBUCHMOCTH COITPOTHBIICHHS IPOBOIHUKA OT €T0 MapaMeTPOB U BEIIECTBA.
HccnenoBanue 3aBUCHMOCTH Beca TeJla B )KHUKOCTH OT 00beMa MOrpyKeHHO! JacTH.

pe3ynbTaToB B BUAE rpaduka vin TaOIHIIbL.

HccnenoBanue 3aBUCUMOCTH Macchl OT 00beMa.

HccnenoBanue 3aBUCHMOCTH IYyTH OT BPEMEHHM MPU PABHOYCKOPEHHOM JIBIJKEHHUHU 0Oe3
Ha4aJbHOUW CKOPOCTH.

HccnenoBanue 3aBUCMMOCTH CKOPOCTH OT BPEMEHHU U ITyTH MPHU PABHOYCKOPEHHOM JIBUKEHUH.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHMS OT CUJIbI JABJICHUS.

HccnenoBanue 3aBucuMocTd AeGopMaIuy NPYKUHBI OT CUJIBL

HccnenoBanue 3aBUCUMOCTH Niepuoa KojaeOaHui rpy3a Ha HUTH OT JJTUHBL

HccnenoBanue 3aBUCUMOCTH NIepUoa KojaeOaHuM rpy3a Ha IPY)KHHE OT KECTKOCTH U MacCCHhl.
HccnegoBanue 3aBUCUMMOCTH CHIIBI TOKA 4e€pe3 MPOBOJHUK OT HAMPSIKEHHUSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pe3 JJaMIIOUKY OT HalpsHKEHUS.

HccnenoBanue 3aBUCUMMOCTH YTIJIa MPEIOMIICHUS OT YIJIa MaJICHHUS.

IIpoBepka 3aJaHHBIX NPeANOJOKeHUH (NMpsMble U3MepeHHs] (PU3HYECKUX BEJUYHH M
CpaBHEHHUeE 32JJAaHHBIX COOTHOIIEHNIT Mexay HuMu). [IpoBepka rumnores

[IpoBepka rUMOTE3bl O JWHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA >KMJIKOCTH B TPYyOKe OT
TEMIIepaTyphbl.

[IpoBepka rumore3sl O MNPSAMOH MNPOMOPLHMOHATBHOCTH CKOPOCTU IIPU PABHOYCKOPEHHOM
JBUKEHUU MTPOMICHHOMY MYTH.

[IpoBepka runoTespl: Mpu MOCIEI0BATENbHO BKIIOUYEHHBIX JIAMIIOUYKH U MPOBOJHUKA WM ABYX
MIPOBOTHUKOB HAMPSKEHUS CKIIAJbIBATh HENb3s (MOXKHO).

[IpoBepka npaBuia Cl0kKEHUsI TOKOB Ha ABYX NapaJIeIbHO BKIFOUEHHBIX PE3UCTOPOB.
3HAKOMCTBO C TEXHUYECKMMH YCTPOMCTBAMHU H MX KOHCTPYHPOBAHHE

5. KoHcTpyrnpoBaHue HAKJIOHHOM TNIOCKOCTH € 3a1aHHbIM 3HaueHueM KIT/I.

6. KoHctpynpoBaHue apeoMeTpa U HCIIBITAHUE €ro paboThl.

7. COopKa 37eKTPUUECKOH LIeNH U U3MEPEHHEe CUIIbI TOKa B €€ Pa3IMUHbIX yyacTKax.

8. COopka 271eKTpOMarHuTa 1 UCIbITAaHUE €ro JeHCTBUS.

9. N3yueHune >eKTpUYeCcKOro ABUraTells MOCTOSHHOIO TOKA (Ha MOJIEIH).

10. KoHcTpynpoBaHue 31€KTPOABUTATES.

11. KoHcTpynpoBaHue MOAEIN TEIECKOA.

12. KoHCTpynpoBaHUE MOJEIH JIOAKH C 3aJaHHOM IPy30I10IbEMHOCTBIO.

13. OueHka cCBOEro 3peHus 1 mo00p OYKOB.

14. KonctpynpoBaHHe MPOCTENIIETO TEHEPATOPA.

15. V3ydyenue cBOMCTB U300pakeHUs B IMH3AX.
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1.BBenenue 5
2.1lepBoHayvaabHbIE CBEJECHUS O CTPOCHUU 6
BEIIECTBA

3.BzaumoiericTBue TeI 21
4.]JlaBiieHre TBEPbIX TN, )KUIKOCTEH U Ta30B 18
5.PaGoTa 1 MOIIHOCTh. DHEPTHS 12
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1.IToBTOpEHwME 2
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TEJl.
Mexaandeckre KoueOaHus U BOJHBI. 15
DNEeKTPOMArHUTHOE TOJIE. 25
CrpoeHue aToMa U aTOMHOTO SIApA. 20
Ctpoenue u 3BoJIOIMS BeeneHHo. 5
[ToBTOpEHME 3
Hroro 102




