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IHosicuuTeNLHAA 3aNIUCKA

PaGouas mporpamma yueGHOro nmpenmMera «PHU3MKa» COCTaBI€HAa B COOTBETCTBUH € TPeOOBAHUSIMU
denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENILHOTO CTAaHJApTa OCHOBHOTO 00mIero oOpa3oBaHUS,
YTBEPKICHHOTO TIPHKa3oM MUHHCTEpCTBa 00pa3oBanus u Hayku Poccuiickoit @enepamuu ot 07.12.2010
Ne 1897, B nelicTByro1IEN penakiyy;

C Y4eTOM:
- IPUMEPHON OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopasoBanus, (ot 8.04.2015r
No 1/15 B nelicTByIOIIEH PETAKIIUN);

VYuebubiii npenmer «®Pusnka» BXOJUT B INpEIMETHYIO o0nactb «EcTecTBEeHHO - Hay4yHbBIE
MIpPEeIMETHD».

Ousnueckoe o00pa3oBaHME B OCHOBHOW MIKOJE JOJDKHO oOOecreduTh (HOpMUPOBAHHE Y
oOyuaroluxcsi IpeICTaBICHU O Hay4HON KapTUHE MHUpa — BaXXHOTO pecypca HAay4HO-TEXHHUYECKOTO
mporpecca, O3HaKOMJICHHE OOydarommxcsi ¢ (U3WYECKUMH M aCTPOHOMUYECKHMHU  SBICHHSMHU,
OCHOBHBIMHM TpPUHIUIAMU pPabOThl MEXaHHU3MOB, BBICOKOTEXHOJOTHYHBIX YCTPOWCTB M MpPUOOpPOB,
pa3BUTHE KOMIETEHIIMN B PELLIEHUU MH)KEHEPHO-TEXHUYECKUX U HAyYHO-HUCCIIEI0BATEIbCKUX 3a]1a4.

OcBoenne yueOHoro mnpeamera «®dusuka» HaNOpaBIEHO HA Pa3BUTHE Yy OOydaroumxcs
MIPEJICTABICHUI O CTPOCHHH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHHUS M ABW)KECHUS MAaTEPUU, HA OCBOCHHE
00yJaromuMucs OOUIMX 3aKOHOB M 3aKOHOMEPHOCTEH NPHUPOJIHBIX SIBICHHHA, CO3JaHHE YCIOBUH JUIA
dbopMupoBaHus MHTEIJICKTYaIbHBIX, TBOPUYECKUX, IpaxJIaHCKUX, KOMMYHUKAIIMOHHBIX,
nH(GOPMAMOHHBIX KoMIeTeHui. OOyJaromuecs: OBIaJCIOT HAYYHBIMA METOJIAMH PELICHHUsT Pa3IHIHbIX
TEOPETUYECKMX M MPAKTUYECKUX 3313y, YMEHHSIMH (HOpPMYIHUPOBATh THIOTE3bl, KOHCTPYHPOBATD,
IIPOBOAUTH 3KCIEPUMEHTHI, OLIEHUBATh U aHAJIU3UPOBATh MOJIYYEHHbIE PE3YJIbTaThl, CONOCTABIATh UX C
OOBEKTUBHBIMH PEATHUSIMU KU3HU.

VYuebnbiii npenmer «®dusmka» crnocodcTByeT (GOPMHPOBAHHIO y OOYYAIOMIMXCS YMEHUH
0e30MacHO  HKCIIOJIb30BaTh  JiabopaTOpHOE  O0OpyIOBaHUE, MPOBOAUTH  ECTECTBEHHO-HAy4YHbBIC
UCCIIEIOBaHMsI M SKCIIEPUMEHTHI, aHAJIU3UPOBATh IOJYYEHHBIE PE3YNbTAThl, MPEACTABIATh U HAY4YHO
apryMEHTHPOBATH [TOJIyYE€HHBIE BHIBOJIBI.

Wzyuenne mpenmera «®Pusuka» B dacTu (opMHUpoBaHMS Yy OOydarolUXCsl HAy4HOI'O
MHUpPOBO33PEHHUS, OCBOEHHUS OOILICHAyYHBIX METOJ0B (HaOdIoeHHe, U3MEpEeHUe, HKCIEPUMEHT,
MOJIETTUPOBAHUE), OCBOCHUSI MPAKTUYECKOTO MPUMEHEHHS] HAYYHBIX 3HAHUH (U3UKU B JKU3HM OCHOBAHO
Ha MEXIIPEIMETHBIX CBA3IX ¢ mpeameramu: «Matemarukay, «MHpopmaTuka», «Xumusny», «buoaorusy,
«T"eorpadusiy, «Ikomorus», «OCHOBBI O€30MACHOCTH KHU3HEIEATeTbHOCTHY, «McTopusy», «JlutepaTypa»
u Jp.

dopMoOl TPOMEKYTOUHOM aTTecTallud 3a Y4eOHBIM TOJ SBJSIOTCS: WUTOTOBask KOHTPOJIbHAs
pa0ora.

Ha n3y4enune ¢pu3uku Ha ypoBHE OCHOBHOT'O 00IIIEro 0Opa3oBaHMs OTBOAMTCS B HEJEN 0 2 4 B 7-8
kiaaccax u 3 4aca B 9 kiacce. (7 xiacc — 70 gacos; 8 kimacc — 72 vaca; 9 kmacc — 102 gaca.) OOriee
KOJIMYECTBO yacoB 7-9 kiaccel — 244 yaca.

YMK:

Vuebnuk: A.B.Ilepsimkuna. ®uszuka. 7 knacc. «Jpoda», M., 2014.

VYyebOnuk: A.B.Ilepeimkun. @usuka. 8 kinacc. «JIpodan, M., 2014.

VyeOnuk: [leppiikun A. B., EXM.I'yrHuk. ®@usuka. 9 knacce. «podar», M., 2014



IInanupyembie pe3yJabTaThbl 0CBOCHHUS Y4eOHOI0 peaMera

Crangapt ycraHaBmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHHUS OOYYAIOIIMMUCS OCHOBHOMN
00pa30BaTenbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHMUs:

JIMYHOCTHBIM, BKIIFOUAIOIIUM TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS K CaMOPa3BUTHIO U
JUYHOCTHOMY  CaMOOIpEAENeHUI0, CPOPMUPOBAHHOCTb WX  MOTHBAllMM K  OOy4YeHHIO H
LeJICHANIPABJICHHOM  MO3HABaTEIbHOM  JESITENIbHOCTH, CHUCTEMbl  3HAYUMBIX  COLMAIBHBIX U
MEXJIMYHOCTHBIX OTHOIIEHHUM, IEHHOCTHO-CMBICIOBBIX YCTAaHOBOK, OTPAKAIOIIMX JIMYHOCTHBIE U
TPaXJTaHCKHUE TIMO3UIUU B JCSITEILHOCTH, COLMAJIbHBIC KOMIETCHIIMH, MPABOCO3HAHUE, CIIOCOOHOCTH
CTaBUTH 1I€JIM U CTPOUTH >KU3HEHHbIE IUIAHBI, CIIOCOOHOCTh K OCO3HAHUIO POCCUNUCKON MACHTUYHOCTH B
MOJIMKYJIbTYPHOM COLIUYME;

MeTanpeMeTHbIM, BKJIIOYAIOIIMM OCBOCHHBIE OOYYAarOIIMMHUCA MEXKIPEIMETHbIC MOHATUS U
YHUBEpCaJbHble  y4eOHBbIE  JIeMCTBHUS  (pEryiasiTUBHBbIC, I[IO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC),
CIOCOOHOCTh WX HCIONB30BaHHSA B  yueOHOW, IIO3HABaTeNbHOM M  COIMANBLHOM  IpaKTUKE,
CaMOCTOSITENTLHOCTh TUTAHUPOBAHUS M OCYIIECTBIICHUS YI€OHOU NEATEeIbHOCTH U OPTaHU3aluN YIeOHOTO
COTPYOHHYECTBA C TMEAaroraMd M CBEPCTHUKAMH, MOCTPOSHUE HWHIMBUAYAIbHON 00pa3oBaTElIbHON
TPAEKTOPUH;

NpeIMeTHBIM, BKJIIOYAIOIIUM OCBOCHHBIE OOYUAIOIIMMHUCS B XOJ€ U3YYCHHUSI yUeOHOTO MpeameTa
yYMEHHUS Crelu(pUIecKre Al JaHHOW MpeIMETHON 00JIacTH, BUIBI IEATEIHHOCTH MO MOJYYEHUIO HOBOTO
3HaHHUA B paMKax ydyeOHOro IMpeAMEeTa, €ro IpeoOpa3oBaHUI0 U NPUMEHEHHIO B Y4EOHBIX, y4eOHO-
MIPOEKTHBIX U COLMAIbHO-TIPOEKTHBIX CUTYalusiX, (OopMHUpOBaHNE HAYYHOTO THIA MBIILICHUS, HAYYHBIX
MPEJICTABICHUN O KIIFOYEBBIX TEOPHUSX, TUIIAX U BUAAX OTHOUIEHUM, BJAJECHUE HAYYHOU TEPMHUHOJIOTUEH,
KJIFOUEBBIMH IMOHATUSIMHU, METOJAMHU U IPUEMAMU.

JIMYHOCTHBIE Pe3yJbTAThl OCBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOI NMPOrpaMMbl OCHOBHOIO
0011ero oOpa3oBaHus JOJKHBI OTPaKaTh:

1) BocmHTaHHE POCCUHCKOW I'PaXkIaHCKOW WACHTHYHOCTH: TATPHOTH3MA, yBakeHHUsS K OTeUeCTBY,
MPOLLJIOE M HACTOSALIEE MHOTOHAMOHAIBHOrO Hapoaa Poccum; oco3HaHME CBOEM 3THHYECKOU
MIPUHAJJIC)KHOCTH, 3HAHUE UCTOPHUH, SI3bIKa, KYJbTYPbl CBOETO HApO/Aa, CBOEr0 Kpasi, OCHOB KYJIbTYPHOTO
Haciueauss HapoJoB Poccum W 4YenoBeuecTBa; YCBOEHHE T'yMaHUCTHYECKUX, JEMOKPATHUYECKUX U
TPAIUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAJIBFHOTO POCCUHCKOTO OOIIECTBA; BOCHUTAHUE UYBCTBA
OTBETCTBEHHOCTH U J0JTra nepea PonuHoi;

2) popMHupOBaHHWE OTBETCTBEHHOTO OTHOINEHHS K YYEHHIO, TOTOBHOCTH H CHOCOOHOCTH
oOydaromuxcsi K CaMOpa3BUTHIO M CaMOOOPAa30BaHHIO Ha OCHOBE MOTHBALIMM K OOy4YEHUIO U
MIO3HAHUIO, OCO3HAHHOMY BBIOOPY U TIOCTPOCHMIO JajbHEHIIeH WHIUBUAYAIbHON TpPAEKTOPHU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHUpe TpodeccHii 1 MpoPecCHOHANBHBIX MPEANOYTEHUH, C YIETOM
YCTOMUYMBBIX TIO3HABATEIBHBIX HWHTEPECOB, a TaKXK€ HAa OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO
OTHOLLIEHUS K TPYY, pa3BUTHS OIbITA YYaCTHUs B COLMATIBLHO 3HAYMMOM TPY/IE;

3) hopmupoBaHUE METOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAYKd U OOIIECTBEHHON NPAKTHKH, YYUTHIBAIOIIETO COIMANIBHOE, KYIBTYPHOE, SI3BIKOBOE,
JyXOBHOE MHOT000Opa3ne COBPEMEHHOT'O MUPA;

4) popMupoBaHHE OCO3HAHHOTO, YBAXKHMTEIHLHOTO U JOOPOKEIATEILHOTO OTHOIICHUS K JPYroMY
YEJIOBEKY, €r0 MHEHHI0, MUPOBO33PEHHUIO, KYIbTYpPE, A3BIKY, BEpE, TPAKIAHCKOW MO3UIIMHA, K UCTOPHUH,
KYJIbTypE, PEJIUTUU, TPAAULMAM, S3bIKaM, [IEHHOCTSIM HapoJoB Poccuu u HapoJI0B MUpa; TOTOBHOCTU U
CIIOCOOHOCTH BECTH AUAJIOT C IPYTUMU JTFOJIbMHU U JOCTUTATh B HEM B3aMOIIOHUMAHUS,

5) ocBOGHHE COIMATIBHBIX HOPM, TPABWJI TOBEICHHUS, pojicii W (GOpM COIUATBLHOW JKU3HU B
Tpymnmax W cooOIecTBax, BKJIIOYAas B3POCIbIE M COIMAJIbHBIE COOOIIECTBA; Y4YacCTHE B IIKOJILHOM
CaMOYNpaBlIeHUH U OOIIECTBEHHOW JKM3HM B TMpeAeNiaX BO3PACTHBIX KOMIETCHIUH ¢ Y4ETOM
PErHOHAIIBHBIX, STHOKYJIHTYPHBIX, COITUATBHBIX U IKOHOMHUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOpPAJIBHOTO CO3HAHUS M KOMIICTCHTHOCTH B PEIICHUH MOPAJIbHBIX MPOOJIEM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (hOpMUpOBaHHE HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO ITOBEJCHUS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYIKAM;



7) popmupoBaHre KOMMYHHKATUBHOW KOMIIETCHTHOCTH B OOIIEHHMH H COTPYIHHYECTBE CO
CBEpCTHMKAMHM, JETbMM CTapLIero M MIIAJIIEro BO3pacTa, B3pPOCIBIMHM B IIpoliecce 00pa3oBaTeIbHOM,
OOIIIECTBEHHO IOJIE3HOM, y4eOHO-HUCCIIe0BATENBCKOM, TBOPUECKOM U APYrUX BUAOB CATEIBHOCTH;

8) bopMupoBaHHe IEHHOCTH 3J0POBOrO ¥ 0€30MaCHOr0 00pa3a >KHU3HH, YCBOCHHE IPaBHII
WHIMBUIYAIBHOTO ¥  KOJUJICKTHBHOTO 0€30MacHOr0 IOBEIEHUS B UYPE3BBIYAMHBIX CUTYalUsX,
YTPOKAIOIIUX JKU3HU U 30POBBIO JIFOEH, IIPABUJI IOBEJCHHUS HA TPAHCIIOPTE U Ha IOPOTax;

9) popmupoBaHrEe OCHOB KOJIOTHYECKON KYJIBTYPHI COOTBETCTBYIOILICH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOT0 MBIIIJICHHUS, pa3BUTHE OIbITa HKOJOTMUECKHM OPUEHTHPOBAHHOM pedIeKkCUBHO-
OLICHOYHOM U NMPAKTUYECKONW AESITEIbHOCTU B KU3HEHHBIX CUTYyalMsIX;

10) oco3HaHue 3HAYCHHS CEMbH B JKU3HU YEJIOBEKA M OOLIECTBA, MIPUHITHE LEHHOCTU CEMEHHOM
KHU3HH, YBAKHUTEIHHOE U 3a00TIIMBOE OTHOIICHUE K YWIEHAM CBOCH CEMbH;

11) pa3BuTHE ICTETUYECKOTO CO3HAHHs 4Yepe3 OCBOCHUE XYI0XKECTBCHHOI'O HACIEAUs HAapOJOB
Poccun 1 Mupa, TBOPYECKOM ACATENBHOCTH 3CTETUYECKOTO XapaKTepa.

MeTanpeaMeTHble Ppe3yJbTaTbl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHOW NPOrpamMMbl
OCHOBHOTI'0 00111er0 00pa30BaHMsA JI0JKHBI OTPaXaTh:

1) yMmeHHe caMOCTOSITENILHO OMPEACIIATh LIEIU CBOCro 00y4eHH s, CTABUTh U (POPMYIIUPOBATH LIS
ceOs1 HOBBIC 3a/laud B yu€Oe M MO3HABaTENLHOU JEATEIHLHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECH CBOCH
II03HABATEJIbHOM EATEIbHOCTH;

2) yMEHUE CaMOCTOSATENILHO IUIAHUPOBATh IyTH  JOCTIXKCHUS LEeNed, B TOM 4YHCIE
albTepHATHBHBIC, OCO3HAHHO BBIOMpaTh Haubosee 3¢ (GeKTUBHBIE CIIOCOOBI pEUIeHUS Y4eOHBIX U
ITIO3HABATEJIbHBIX 3374,

3) yMeHHE COOTHOCHTh CBOM JICHCTBUS C INIAHUPYEMBIMHU PE3yJIbTaTaMHU, OCYIECTBISITH KOHTPOJIb
CBOEH JEATENHOCTH B IIPOLIECCE JOCTUKEHUS pe3ysibTara, ONpPEleNsiTh CIOCOObl AEHCTBHM B paMkax
IPE/UIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTHPOBAaTh CBOM JEHCTBHUS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallue;

4) yMeHHe OLIeHUBATh MIPABUIBHOCTH BBIIIOJHEHUS Y4eOHOM 3a/aun, COOCTBEHHbIE BO3MOXXHOCTHU
e€ peuieHus;

5) BiazieHHe OCHOBaMH CaMOKOHTPOJISI, CAMOOILICHKH, MPHHSTUS PELICHHH W OCYLISCTBICHUS
OCO3HAaHHOTO BbIOOpA B yUe€OHOW M MO3HABATEIHLHOU JIEATETLHOCTH;

6) yMeHHe  ONpeAeNsATh MOHSTHS, CO3[4aBaTh OOOOLICHHS, YCTAaHABIMBAThH AHAIIOTHH,
KJIacCCU(UIUPOBATh,  CAMOCTOSITEILHO BbIOMpaThb OCHOBAaHUS M KPUTEPUU Uil KJacCU(pUKalUH,
YCTaHABIIMBaTh NPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYKIEHHUE, YMO3AKIIOUCHHE
(MHIYKTUBHOE, J€TyKTUBHOE M IO aHAJOTUH) U JAETaTh BHIBOIbL;

7) yMeHHe c03/1aBaTh, IPUMEHATh U MPE0OPa30BbIBATh 3HAKU M CHMBOJIBI, MOJIENTH M CXEMBbI JUIS
pelieHns yueOHbIX U M03HaBaTEeNNbHbIX 3a/1a4;

8) cMbICII0BOE UTEHHE;

9) yMeHHue OpraHu30BBIBATh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JIESATEIBHOCTh C YUHTEIEM
U CBEpPCTHUKaMH; paldoTaTh HMHAMBHUIYAIbHO W B TpYyNIeE: HAXOAWUTh OOlIee pelleHHe U pas3peliaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBaHUS MO3ULUN U y4€Ta UHTEPECOB; (POPMYIHpPOBaTh, apryMEHTUPOBATH
U OTCTauBaTh CBOE MHEHHUE;

10) ymMeHHE OCO3HAaHHO HCIOJB30BaTh pEYEBbIE CPEACTBA B COOTBETCTBUM C 3ajauecii
KOMMYHHKAIIMH JUIS BBIPQXKEHUSI CBOMX YYBCTB, MBICIEH M MOTPEOHOCTEH; MIAaHUPOBAHUS U PETYIISAILNH
CBOEH JCATENBHOCTH; BJIAJICHUE YCTHOW U MMHCBMEHHOW PEYbI0, MOHOJOTHYECKONW KOHTEKCTHOM pEYblo;

11) popmupoBanue U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH WCIOJB30BaHUS MH()OPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TexHonorui (aanee MKT— komnereHumn);

12) ¢opmupoBaHME W pPa3BUTHE OSKOJOTHYECKOTO MBIIUICHHUS, YMEHUE IPHMEHITH €ro B
M03HABATEIbHON, KOMMYHUKAaTUBHOM, COIIMAIbHOM MPaKTUKE U MpodeCcCHOHATbHON OpUEHTAIHH .

IIpeameTHBIE pe3yJIbTATHI
BbInycKHUK HAyYHTCS:
e coOxrofaTh mpaBuiia 0€30MaCHOCTH U OXpaHbl TpyJa MpH padoTe ¢ yueOHBIM U JIaOOpaTOPHBIM
o0opyI0oBaHUEM;



® TIOHUMATh CMBICT OCHOBHBIX (PM3NYECKUX TEPMHUHOB: (PU3UUECKOE TeJo, (pru3nyeckoe sBICHHE,
¢bu3nueckas BeIMUrHa, €IUHULBI U3MEPEHUS;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXXHO PEIINTh IMPU IMOMOIIU (U3UYECKUX METOJIOB;
aHAJIM3WPOBATh OTJACIBHBIC JTAlbl IMPOBEACHUS WCCICIOBAaHUN M WHTEPIPETUPOBATH PE3yJIbTAThI
HaOJII0/IEHUH U OIBITOB;

® CTaBUTh OMNBITHI M0 WCCIICIOBAHUIO (PU3NYCCKUX SBICHUN WM (PU3MUECKUX CBOHCTB Ten 0e3
UCIIOJIb30BAHUSL TPSIMBIX HM3MEPEHUH; Tpu HTOM (HOPMYIHPOBATh MpodieMy/3amady y4eOHOro
AKCIIEPUMEHTa; COOMpaTh YCTAHOBKY U3 MPEIOKEHHOIO O0OpYIOBaHMs; MIPOBOAUTH OMNBIT H
(GhopMyIIMpPOBATh BHIBOJIBI.

[Tpumeuanue. [lpu npoBeneHun ucciaenoBaHusi (PU3NUECKUX SBICHUN HW3MEPUTENbHbIE TPUOOPHI
UCIOJIL3YIOTCSl JIMIIL KaK JaTYMKH H3MEpPEHUs (U3NYCCKUX BEIUYHMH. 3alMCH TIOKA3aHUHM MPSMBIX
U3MEpEeHUl B 3TOM cilyyae He TpedyeTcsl.

® TIOHMMATH POJIb IKCIIEPUMEHTA B MMOJYICHUH HAYYHOU MH(DOPMALINY;

® TIPOBOAMTH MPSIMBIC U3MEPEHUS GU3NUCCKUX BEITMUHH: BPEMsI, PACCTOSIHHE, Macca Tejia, 00beM,
cuiia, TeMIleparypa, AaTMoc(epHOE JaBJeHHE, BIAKHOCTh BO3JyXa, HANpsHKEHHWE, CHJIA TOKa,
paauanuoHHbId (OH (C UCHOIB30BAaHUEM JO3UMETpPA); MPH 3TOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO
W3MEPEHHS U UCIIOJIb30BaTh MPOCTEUIINE METOIbI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUI.

[Tpumeuanue. Jlrobass yuyeOHas mporpaMma JOJDKHA OOecreynBaTh OBJIAJIEHUE MPSMBIMU
U3MEpPEHUSMU BCEX MEPEUUCIICHHBIX (DU3MYECKHUX BEITHUUH.

® TPOBOAWTH HCCIEIOBAaHUE 3aBUCUMOCTEH (DM3MUECKUX BEIMYUH C HCIOIb30BAHHEM IMPSMBIX
MU3MEpEHUIl: IPU TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTAThl OTYUYEHHOM 3aBUCIMOCTH
(bU3MYECKUX BEIIMYMH B BHJIC TAOIUI] 1 rpaUKOB, JeJIaTh BBIBOJIBI ITO PE3YJIbTaTaM UCCIICIOBAHMS;

® TPOBOAWTH KOCBEHHBbIE H3MEPEeHUS (UIUYECKUX BEITUYMH: TPU BBINOJIHEHUU H3MEPEHUN
COOMpPATh IKCHEPUMEHTAIBHYIO YCTAHOBKY, CICIYS MPEIJIOKEHHOW WHCTPYKIIUHU, BBIYHCISTH 3HAUCHUE
BEJIMYMHBI M aHATH3UPOBAThH NOTyYEHHBIE PE3YIbTAThl C YIETOM 3aJaHHON TOYHOCTU U3MEPEHUN;

® AHAIM3UPOBATH CHUTYAIlUd TMPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, Yy3HaBaTh B HHX
MIPOSIBIICHUE W3YYCHHBIX (PU3UYCCKUX SIBJICHUN MM 3aKOHOMEPHOCTEH M MPUMEHSTh UMEIONTUECS 3HAHUS
JUIS UX OOBSICHEHHUS,

® TIOHMMATH MPHUHIIMITBI JACWCTBHUS MAIIWH, MPUOOPOB M TEXHHUYECKUX YCTPOWCTB, YCIOBHUS WX
0€30I1acCHOTO MCIIOIH30BAHMSI B IIOBCEAHCBHON KHU3HU;

® UCIONB30BaTh TMPHU BBINOJHEHUH YUEOHBIX 3a/lad HAyYHO-TIONMYJSPHYIO JHTEpaTypy o
(bu3MUYeCKUX SIBICHUAX, CIIPABOYHBIC MaTepuabl, pecypchl IHTepHeT.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® 0COo3HABAMb YEHHOCMb HAYYHBIX UCCLEe008AHUL, PONb (QUIUKU 8 PACULUPEHUU NPedCcmasieHull
00 oKpydHrcarouiem mupe u ee 8Kia0 8 YIyuuleHue Kauecmed HCUsHu,

® UCNONBL306AMb  NpUEeMbl NOCMPOEHUs QuU3UYecKUx Mooeiel, Noucka u QopmyIuposKu
00KA3aMenbCme  6bl0BUHYMBIX 2UNOMe3 U MeOPemuyeckux 6bl80008 HA OCHOBE IMNUPUYECKU
VCMAHOBNIEHHbIX aKmos,

® CpasHUBamMb MOYHOCMb UBMEPEHUs (DU3UYECKUX GEeNUYUH NO GeUYUHE UX OMHOCUMENTbHOU
no2peutHoCcmuy npu NPoBeOeHUY NPSIMbIX USMEPEHUl;

® CamMocmosmenbHO NPo8OOUMb KOCBEHHbIE USMEPEHUS U UCCIe008aHUA PUULECKUX 8ENUUUH C
UCNONIL308AHUEM PATUYHBIX CNOCOD08 USMEPEHUsL PUIUYECKUX BeTUYUH, 8bIOUPAMb CPEOCMBA UMEPEHUS
C yuemom HeoOXOOUMOU MOYHOCU U3MEpPEeHUl, 000CHO8bIBAMb GbIOOP CHOCObOA U3MepeHUs,
A0eK8amHo20 NOCMAGIEHHOI 3a0aye, NPOBOOUMb OYEHK) 00CMOBEPHOCIU NOTYYEHHBIX Pe3YIbmamos;

®  BOCHPUHUMAMb UHPOPMAYUIO PUIULECKO20 COOEPHCAHUSA 8 HAYUHO-NONYIAPHOL Tumepamype u
cpeocmeax Macco8ou UHGOpMayuU, KpUMuyecku oyeHusams nOIY4eHHYI0 UHDOpMayuro, aHaiusupys ee
cooepacanue u OanHvie 00 UCMOYHUKE UHGOpMAyUU,

® co30asamv CcOOCMEEHHbIE NUCbMEHHbIE U YCMHble COOOUjeHUs O QU3UUECKUX SAGNEHUAX HA
0CHOBE HECKONIbKUX UCMOYHUKO8 UHGOPMAYUU, CONPOBOAHCOAMb GbICMYNIEHUE Npe3eHmMayuel, yuumoledsl
0CcoOeHHOCmU ayOUMOpUU C8ePCMHUKOB.



MexaHn4yeckue siBJIeHUSA

BbInyCKHUK HAYy4YUTCH:

® pacro3HaBaTh MEXAaHUYECKUE SBJICHUS U OOBSICHATH HA OCHOBE UMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOWCTBA WJIM YCJIOBHUA NPOTEKAHUs OHTUX SBJICHUHA: PAaBHOMEPHOE M HEPAaBHOMEPHOE [BH)KEHUE,
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE TNPSMOJIUHEHHOE JBWKEHHE, OTHOCHUTEIBHOCTh MEXaHWYECKOTO
IBW)KEHUs,, CBOOOJHOE IaJCHUE TEJ, pPaBHOMEPHOE [JBW)KEHHE [0 OKPYXHOCTH, HWHEpLMs,
B3aMMOJICHCTBHE TeJl, pEaKTUBHOE JIBWKCHME, Tepe/iadya JAAaBICHHUS TBEPIbIMU TeNaMH, KHIKOCTAMU H
ra3amu, aTMocepHoe AaBieHHe, IUIaBaHUE TeJl, PABHOBECHE TBEP/bIX TEJ, UMEIOILUX 3aKPEIUIEHHYIO OCh
BpalICHUsI, KoJieOaTeIbHOE ABHKCHUE, PE3OHAHC, BOTHOBOE JIBUKEHUE (3BYK);

® OIMCHIBaTh W3YYEHHBIC CBOICTBA Tl M MEXaHUUYECKUE SIBJICHMS, MUCHOJb3Yys (U3NYECKHe
BEJIMYMHBIL: IyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, NEepuoJi oOpalleHHs, Macca Telsa, IIOTHOCTb
BEIIECTBA, CUJja (CHJIA TSHKECTH, CHIIa YIIPYTOCTH, CHIIa TPEHUS ), JaBJICHHE, UMITYJIbC Tella, KUHETHYECKas
SHEprus, MNOTEHLMalbHAas SHEPrusi, MexaHuueckas pabora, MmexaHudeckas MouHocTh, KIIJI mnpu
COBEPIICHUH PabOTHl C MCHOJIB30BAHMEM IMPOCTOrO MEXaHW3Ma, CHJIA TPEHHUsS, aMIUIUTYAA, MEPHOA U
yacToTa KosieOaHMM, AJIMHA BOJHBI M CKOPOCTh €€ PpacHpOCTPAHEHUs; IPU OMNMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YEMbIX BEIMYMH, WX O0003HAUEHUS W EIMHUIBI W3MEPEHUs,
HaxoAuTh (OpPMYINbI, CBS3BIBAIOUIME JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JPYTMMHU BEJIWYMHAMU,
BBIUUCIIATH 3HaUCHNE (PU3NUYECKON BEIIMYHHEI,

® aHAJIM3UPOBATh CBOWCTBA TeJl, MEXAHWYECKHE SIBICHUS U IPOLECCHI, UCHOb3Ys (U3NYECKUE
3aKOHBI: 3aKOH COXPAHEHHs 3HEPruM, 3aKOH BCEMHMPHOI'O TATOTEHMs, NMPUHIMII CYNEPHO3ULUU CHUII
(naxoxxaenue paBHoxelcTByromen cuibl), I, II u Il 3akonsl HbroTOHA, 3aKOH COXpaHEHUs] WMITYJIbCA,
3akoH ['yka, 3akoH [lackans, 3akoH Apxumena; IpU 3TOM paszinyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA
U ero MaTeMaTHIeCKOe BBIPaKCHNUE;

® pasznMuaTh OCHOBHBIE INPHU3HAKM H3YYEHHBIX (U3NYECKUX MOJeNel: MarepuanbHas TOuKa,
MHepLUalbHas CUCTEMa OTCUETA;

e pemiath 3a/Ja4M, HCIONB3YyS (HU3MUECKHE 3aKOHBI (3aKOH COXPAaHEHHUS DSHEPrHH, 3aKOH
BCEMHMPHOI'O TAroTeHus, npuHuun cynepnosunuu cwi, I, II u III 3akonsl HeroTOHA, 3aK0H cOXpaHEHUs
uMIynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) ¥ (opMmysbl, CBsA3bIBarOIIMEe (pU3MUECKHUE
BEJIMYMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, IUIOTHOCTh BEIIECTBA, CHJIA, JAAaBJICHHE, MMITYIIbC
TeNa, KWHETHYecKass »SHEeprusi, IOTEHIMalbHas DSHEprusi, MexaHudyeckas paboTa, MeXaHUYecKas
momrHocTh, KITJ[ mpocToro Mexannsma, cuiia TPEHUSI CKOJIbXEHUS, KOXPPHUIMEHT TPEHUsI, aMIUTUTY/Ia,
NEepuoJl U YacToTa KosieOaHWM, JAJIMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHEHUs): Ha OCHOBE aHaIu3a
YCIIOBHSI 33J]a4l 3alMCHIBATh KPATKOE YCIOBHUE, BBIIENATh (U3NUYECKHUE BEIIMYMHBI, 3aKOHBI 1 (DOPMYIIHI,
HEOOXO/MMBIE JIsl €€ pelIeHus, IPOBOAUTh PACUEThl U OLIEHWBATh PEATbHOCTh MOJYYEHHOTO 3HAYCHHS
(hbU3UYECKON BEITMYUHBI.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

® UCNONbL306AMb 3HAHUA O MEXAHUYECKUX ABNEHUAX 6 NOBCEOHEeBHOU JCU3HU OJis obecnedenus
bezonacHocmu npu oodpawjenuu ¢ npubopamu U MexHUYecKUMuU YCMmpoucmeamuy, O COXPAHEHUs.
300p06bsl U COONOOEHUS HOPM IKOJIO2UHECKO20 NOBEeOeHUsl 8 OKPYcaroujeli cpede; npusooums npumepbl
NPAKMU4ecKo20 UCNOAb306AHUS PUIUYECKUX 3HAHUL O MEXAHUYECKUX AGNeHUAX U PUIUYECKUX 3AKOHAX,
npumepbl  UCNONb306AHUS  B0300HOGNAEMbIX UCHOYHUKOS JSHEpeUU, IKOJIO02UHEeCKUX HNOoCIe0Cmeull
UCCe008AHUSL KOCMUYECKO20 NPOCMPAHCME,

® paziuuams 2paHuybl NPUMEHUMOCMU PUIUYECKUX 3AKOHO8, NOHUMAMb 8CeoOWull Xapakmep
@yHoameHmanbHuIX 3aKOHOE (3AKOH COXPAHEHUs MeXAHUYeCKOU SHepeul, 3aKOH COXPAHeHUs UMNYIbCd,
3aKOH BCEMUPHO20 MA2OMEHUS) U O02PAHUYEHHOCMb UCHONb308AHUS YACMHBIX 3aKOHO8 (3akoH IYyka,
Apxumeoa u op.);

®  HAXO00UMb A0EK8AMHYIO NPEOJIOHCEHHOU 3a0aye Gu3UYecKyro Mooelb, paspeuams npoonemy
KaK Ha OCHO8E UMEIOWJUXCSL 3HAHUL N0 MEeXAHUKE C UCNONb308AHUEM MAMEMAMUYEcKo20 annapama, mak
U NPU NOMOWU MEMOO0E OYEHKU.



TemnoBble siBJICHUS

BbInyCKHUK HAYy4YUTCH:

® DAcCMO3HaBaTh TEIUIOBHIC SIBICHUS U OOBSACHATh, Ha 0a3e MMEIOIIUXCS 3HAHWUH OCHOBHBIC
CBOMCTBA WJIM YCJIOBHSI MIPOTEKAHUA ITUX sABJIeHUN: nuddy3us, nusmeHeHrne odbemMa Tel Ipu HarpeBaHUU
(oxyaxxnenun), OoNbIIas CXKUMAEMOCTh Ta30B, Majas CXXHUMAeMOCTh J>KHJIKOCTEH M TBEpIBIX TeIl;
TEIUIOBOE paBHOBECHE, HCIAapeHue, KOHACHCAllWs, IUIaBJICHHE, KPUCTAJUIM3alMsl, KUIMEHUE, BIAXKHOCTD
BO3/lyXa, pas3IUYHble CHOCOOBI Terionepeaadyn (TEIJIONPOBOJHOCTh, KOHBEKIUS, W3IYUYCHHCE),
arperatHble COCTOSIHUS BEILIECTBA, MOTJIONICHUE SHEPTUU MIPHU UCTIAPEHHUH KUKOCTH U BBIJICJIEHUE €€ TpU
KOHJICHCAIIMHU T1apa, 3aBHCUMOCTH TEMITePATyPhl KATICHUS OT JaBJICHUS,

® ONKCHIBATh H3YYCHHBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJICHMS, HCIONb3ysS (GU3HUECKUe
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEpPrusi, TemIepaTypa, yJelbHas TEIIOEMKOCThb
BEIIECTBA, yJEJbHAs TEIUIOTa IUIABJICHHUS, YIElbHAas TEIJIoTa MapooOpa3oBaHMs, YAETIbHas TeIioTa
CropaHus TOIUIMBA, KOI(PGUIMEHT TMOJE3HOTO JCHCTBHS TEIUIOBOTO JBUTaTels; MpPH OMHMCAHUU
MPABWIBHO TPAKTOBATh (PUIWYECKUN CMBICI HCIOJIb3YEMBIX BEIUYHH, WX OOO3HAUCHUS U CIUHUIIBI
U3MEpEeHUs, HaXxOAUTh (OPMYIbI, CBS3BIBAIOIIUE JaHHYIO (PU3UYECKYI0 BEJIUYUHY C JPYTHUMH
BEJTMYMHAMU, BBEIYUCIISTH 3HAUCHUE (PUINICCKON BEITUIHHEI;

® AHAIM3UPOBATH CBOMCTBA TeJd, TEIUIOBBIE SBICHUS U TIPOIECCHI, HCIOJb3YysSd OCHOBHBIC
MOJIOXKEHUS aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI O CTPOCHUH BEIIECTBA U 3aKOH COXPAHEHUS YHEPTUH;

® pa3nIMyaTh OCHOBHBIC TMPU3HAKH M3YyYEHHBIX (PU3UYECKHX MOJEIe CTPOCHHS Ta30B,
KHUJIKOCTEH U TBEPIBIX TEI;

® [PUBOJUTH MPUMEPHl MPAKTHUECKOTO HCIHOIb30BaHUS (U3MUECKUX 3HAHUI O TEIUIOBBIX
SIBIICHUSX;

® pemaTh 33aJa4d, UCIIOJIb3YS 3aKOH COXPaHEHUS YHEPTHH B TEIUIOBBIX Ipolleccax W (HOPMYIIbI,
CBsI3BIBAIONME (DU3UYECKHE BEIIMYUHBI (KOJMYECTBO TEIUIOTHI, TEMIIEPATypa, YAeIbHAas TEIIOEMKOCTh
BEIIECTBa, yJelbHas TEIUIOTa IUIABJICHHs, yIelbHas TEIUIOTa MapooOpa3oBaHUs, yAeNbHAas TEIJIoTa
CrOpaHus TOIUIMBA, KOA(P(UIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO ABUTATENs): HA OCHOBE aHAIIM3a
yCIIOBUS 3aJ]aud 3allMChIBATh KPAaTKOE YCIOBHE, BBIICIATh (PU3NYECKUE BETUYHHBI, 3aKOHBI U (POPMYIIBL,
HEOOXOIUMBIC TSI €€ PEIICHHUSI, POBOUTH PAaCcUYCThl U OIICHUBATH PEATBHOCTH TOJYYCHHOTO 3HAYCHUS
(bu3nYeCcKOil BENUYNHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUThCS:

® UCNONBL306AMb 3HAHUSL O MENIOBbIX SABGNEHUAX 8 NOBCEOHEGHOU JHCU3HU 0/ obecneyeHus
bezonachocmu npu obpawjeHuu ¢ npubopamMu U MeXHUYECKUMU YCMPoucmeamu, OJis COXPAHeHUS
300p08bsL U COONOOEHUSL HOPM IKOJIOSULECKO20 NOBEOCHUsI 8 OKpYIcaloweli cpede, npusooums npumepbl
9KONOSUYECKUX — NOCIedCmseull  pabomvl — Oguecamenieli  GHYMPEHHe20  C20paHus,  MmMeniogvlx U
2UOPOINIEKMPOCMAHYULL,

® paziuuams 2paruybl NPUMEHUMOCU (DUIULECKUX 3AKOHO8, NOHUMAMb 8CeodWull xapakxmep
dyHOamenmanvHulX GUIULECKUX 3AKOHO8 (3AKOH COXPAHeHUs JHepuu 6 Meni08blx npoyeccax) u
02PaHUYEHHOCMb UCNOIb308AHUSL YACTIHBIX 3AKOHO8,

® HAXO00UMb A0EK8AMHYIO NPEOJIONCEHHOU 3a0aye QuU3UYeCKYI0 MOOelb, paspeuams npoonemy
KaK Ha OCHO8€ UMEIOWUXCA 3HAHUL O MEeNI08blX AGNEHUSIX C UCNONb308AHUEM MAMeMamuyecKo2o
annapama, max u npu NOMowu Memooo8 OYeHKuU.

DJIeKTpHYeCKHe 1 MATHUTHBIE SIBJICHUS

BeinyCKHUK Hay4uTCH:

® pacro3HaBaTh AJIEKTPOMATHUTHBIE SIBICHUS M OOBACHATH HAa OCHOBE HMEIOIIMXCS 3HAHUN
OCHOBHBIE€ CBOMCTBA HJIM YCJIOBHS IPOTEKAaHUsS JITUX SBICHUMN: DJIEKTpU3ALMA TeJ, B3aUMOJACUCTBUE
3aps70B, AJEKTPUYECKUN TOK M €ro JAEeWCTBUS (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE), B3aUMOJECHCTBHE
MarHuTOB, JJEKTPOMAarHUTHas WHAYKLHs, NEHCTBHE MAarHUTHOIO IIOJIS HA IIPOBOJHHUK C TOKOM M Ha
JBIKYIYIOCS. 3apsSDKEHHYK0 4YacTHIly, JEHWCTBHE DJIJIEKTPUYECKOrO IO HA 3apsDKEHHYIO YaCTHILY,
9JIEKTPOMArHUTHBIE BOJIHBI, IPSMOIMHENHOE PACIIPOCTPAHEHHUE CBETA, OTPAXKEHUE U NIPEJIOMIICHUE CBETA,
JUCIIEPCHUS CBETA.

® COCTaBIATH CXEMBI DJIEKTPUYECKUX LENEW ¢ IOCIEAOBATEbHBIM U IapajlIeIbHbIM



COCMHEHUEM DJIEMEHTOB, pa3iMyasi YCIOBHbIE OOO3HAYEHHUS DJIEMEHTOB OJJIEKTPUYECKUX LEHeH
(MCTOYHUK TOKA, K04, PE3UCTOP, PEOCTAT, JIAMITIOUKa, aMIIEPMETP, BOIBTMETD).

® JCIIOJIB30BaTh ONTHUYECKUE CXEMBI JUIS IOCTPOCHUS H300paXCHWH B IUIOCKOM 3€pKajie U
coOuparoiei JuH3e.

® OIMCHIBATh M3YYCHHBIC CBOMCTBA TEJ M AJIEKTPOMArHUTHBIC SIBICHUS, UCTIONB3Yys (PU3NYECKHE
BEIMYMHBL: JJCKTPUYECKUN 3apssl, CUlIa TOKA, DJICKTPUYECKOE HAIpPsDKEHHE, DIEKTPUYECKOe
COIPOTHUBIICHHE, YIIEIFHOE CONPOTHBICHUE BEIIECTBA, pabOTa 3JIEKTPUUECKOTO II0JIS, MOUIHOCTh TOKa,
(OKyCHOE PacCTOSHUE U ONTUYECKAas CHJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI
Y4acTOTa CBETa; NPU ONHCAHMHM BEPHO TPAKTOBATh (DM3UYECKHH CMBICI HMCIOJIb3YeMbIX BEIUYUH, UX
0003HAYeHHS W EIUHMIBI W3MEPEHHUs; HaXOOUTh (HOPMYJbI, CBS3BIBAIOUINE JAHHYIO (DU3HUYECKYIO
BEJINYMHY C JPYTUMHU BETUMYNHAMHU.

® aHAJNM3UPOBATh CBOWMCTBA TEJ, OJJIEKTPOMArHUTHBIC SBICHUS M MPOLECCHI, HCHONb3YS
¢u3nveckre 3aKOHBI: 3aKOH COXPAaHEHHS 3JIEKTPUUECKOro 3apsaa, 3akoH OMa /sl yd4acTKa IenH, 3aKOH
JUxoyns-JleHna, 3aKOH TPSMOJMHEHHOTO DPAcIpOCTPAHEHUsS] CBETA, 3aKOH OTPaKEHHS CBETAa, 3aKOH
IPEJOMIICHHUSI CBETA; MPHU 3TOM DPA3IUYaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €r0 MaTeMaTH4ecKoe
BBIPaYKCHUE.

® TPUBOAUTH  NPHUMEPHl  MPAKTHYECKOTO  HCIONB30BaHMA  (U3UYECKUX  3HAHUH O
AJIEKTPOMArHUTHBIX SIBJICHUSX

e pemiath 3aJa4M, UCNOJIb3Yys (u3Mueckue 3akoHbl (3akoH Oma Juid y4acTka IelH, 3aKOH
Jlxoyns-JleHna, 3aKOH TPSMOJIMHEHHOTO DPAcIpOCTPAaHEHUS CBETA, 3aKOH OTPAaKEHUsS CBETa, 3aKOH
MPEJIOMIICHUSI CBETa) M (OPMYIIBI, CBA3BIBAIONINE (DM3MUYECKHE BEIMYMHBI (CHJa TOKA, DJIEKTPUYECKOE
HalpsDKEHHE, 9JIEKTPUYECKOE CONPOTUBIICHHE, YACIbHOE CONPOTUBICHHE BellecTBa, padoTa
AIIEKTPHYECKOTO TOJISl, MOIIHOCTh TOKa, (DOKYCHOE paccTOSIHHE W ONTHYECKas CWiIa JIMH3BI, CKOPOCTh
ANIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, (OPMYJBI pacyera 3JIEKTPUYECKOro
CONPOTHBIICHUS TIPU TIOCJIEIOBATEIILHOM W MAapaUIeIbHOM COCIMHEHHH IPOBOJHUKOB): Ha OCHOBE
aHaIM3a YCIIOBHS 33/1a4M 3aIMCBIBaTh KPAaTKOE YCIOBHE, BBIICNIATH (M3MUYECKUE BEIMYHHBI, 3aKOHBI U
(bopmyIbl, HEOOXOAUMBIE JJISl €€ PEHICHUs, IPOBOJAUTH PACUEThl M OLIEHUBATh PEATHHOCTH MOIYYCHHOTO
3HaYeHHs (PU3NYECKON BEITHYMHBI.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

® UCNONB306AMb 3HAHUA 00 DINEKMPOMACHUMHBIX SGIEHUAX 6 MNOBCEOHEeBHOU JHCUSHU OJisl
obecneuenusi 6e3onacHocmu npu 06pawenul ¢ npudopamMu U MexHUHecKUMU ycmpoucmeamu, O
coxpameHus 300p08bs U COONIOOEHUs. HOPM OIKOJIOSUHECKO20 MNOBeOeHUs 6 OKpydcarowell cpeoe;
nPpUBOOUMb NpUMepsl BIUAHUSL FNEKMPOMACHUMHBIX USTYYEHULL HA HCUBLLE OP2AHUZMBL,

® paziuuams 2paHuybl NPUMEHUMOCIU PUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOWull Xapakmep
@dyHoamenmanoHbIX 3aKOHO8 (3AKOH COXPAHEHUs DJIeKMPUYecKo2o 3apsaoa) U O0SpAHU4eHHOCHb
UCNOIb3068AHUS HACMHBIX 3aKOH08 (3akon Oma ons yuacmka yenu, 3akoH ocoyna-Jlenya u op.);

® UCNONL306aMb  NpUEMbl NOCMPOEHUs PU3UYECKUX Mooenel, NOUCKa U @DOpMYIUpOSKU
00KA3amenbCms  BbLOBUHYMbIX  2UNOME3 U MeOpemudeckux 6bl60008 HA OCHO8E IMAUPUYECKU
YCMAHOBNEHHbIX PaKmos,

® HaxoO0umv a0eK8amuyl0 NpPedslONCeHHOU 3a0aie Qu3UUecKylo MOOelb, paspeuams npodaemy
KaK HA OCHOBe UMEIWUXCS 3HAHULL 00 9NeKMPOMACHUMHBIX —SAGNEHUAX C  UCHONb3068AHUEM
mMamemamuyecko2o annapama, max u npu ROMOouwU Memoo08 OYeHKU.

KBanToBbI€E IBJIEHUA

BbpInyCKHUK HAy4YUTCH:

® pacmo3HaBaTh KBAaHTOBBIC SBJIICHHS U OOBSICHITH HA OCHOBE MMEIOIIUXCS 3HAHUN OCHOBHBIC
CBOWCTBA WJIM YCJIOBHUS IPOTEKAHMS ATUX SBJICHUMN: €CTECTBEHHAs! U UCKYCCTBEHHASI PAMOAKTUBHOCTb, OL-
, P~ 1 y-u3My4eHHs], BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPA U3ITy4EHHUsI aTOMa;

® ONUCHIBATh M3YYCHHBIC KBAHTOBBIE SBJICHUS, MCIOJB3yS (PU3MUECKHE BEIMYHWHBI: MAacCCOBOE
YUCJIO, 3apsA0BOE YHCIIO, TEPHOJ ToJypacrana, 3Heprus (OTOHOB;, MPU OMHCAHWUH TPABHIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICI HCIIOJIB3yeMbIX BEIUYHMH, WX O0O3HAUEHUS U E€AMHUIBI HU3MEPEHUS;
HaxoJUTh (OPMYJBI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU BEIMYHWHAMH,



BBIYUCIIATH 3HAUCHUE (DU3HUECKON BEIIMYMHBL;

® aHAJIM3UPOBATh KBAHTOBBIC SIBJICHUS, HCIIONB3YS (PM3MUECKUE 3aKOHBI M TMOCTYJATHI: 3aKOH
COXpaHEHHS PHEPTUH, 3aKOH COXPAaHEHHS DJIEKTPUUIECKOTO 3aps/ia, 3aKOH COXPAHEHHsI MacCOBOTO YHMCIIA,
3aKOHOMEPHOCTH W3JyYeHHsS W TMIOTJIONICHUS CBETa aTrOMOM, IPH 3TOM pa3ifyaTh CIOBECHYIO
(hOpMYyIIMPOBKY 3aKOHA U €T0 MAaTEMaTUYECKOE BEIPAKEHUE;

® pasnMyYaTh OCHOBHBIC NMPU3HAKH IUIAHETAPHOH MOJIENU aTOMa, HYKJIIOHHOW MOJIENTd aTOMHOTO
saapa,

® TPHUBOJUTH TPUMEPHl TPOSBICHUS B MPUPOJE H  MPAKTUYECKOTO  HCIOJIb30BAHUS
PaIMOAKTUBHOCTH, SIJIEPHBIX U TEPMOSACPHBIX PEAKIIHA, CIEKTPAILHOTO aHATN3a.

BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

® UCNONBL306aAMb NOJYUEHHblE 3HAHUSA 8 NOBCEOHEGHOU JHCUHU NpU 0OpaweHuu ¢ npubopamu u
MEeXHUYECKUMU YCMPOUCMEAMU  (CUEMYUK UOHUSUPYIOWUX YACUY, O0O03UMemp), 01 COXPAHEeHUs
300p08bsL U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOEeHUS 8 OKpYcalowell cpede;

®  COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX A0€p C 0epeKmom MAccol;

®  NPUBOOUMb NPUMEPDL BIUAHUA PAOUOAKINUBHBIX UTYYUEHUU HA JHCUBbLE OP2AHUIMbL, NOHUMAMb
NPUHYUN 0eticmeust 003UMempa U paziudamy YCio8us e20 UCNOIb308aHUS,

® JOHUMamb  9KONIO2UYECKUe NpoOaeMbl, BO3HUKANOWUE NPU  UCHONL30BAHUU — AMOMHBIX
INEKMPOCMAHYUU, U NYMU peueHuss dMux npoodnem, NepcneKmuebl UCNOAb308AHUS YNPABIAEMO2O0
MEPMOSIOePHO20 CUHME3A.

DJIeMEeHTBI ACTPOHOMMHU

BbinycKHUK HAYy4YUTCS:

e yKa3bpIBaTh Ha3BaHUs IJ1aHeT COJHEYHOW CHCTEMBI; pa3inyaTh OCHOBHBIE IPU3HAKH CYTOUYHOI'O
BpallleHus 3Be34HOro Heba, ABmxenus Jlynol, ComHIla U MJIaHET OTHOCUTENLHO 3BE3/I;

® [IOHMMATh PA3TUYUS MEXKIY TeIUOIEHTPUIECKON U ITeOIEHTPUIECKON CUCTEMaMu MUPa;

BhInyCKHUK MOJYYHT BO3MOKHOCTH HAYYNUTHCH:

® yKaA3bI6AMb 0OUWUE CEOUCMBA U OMAUYUS NAAHENM 3eMHOU 2PYNNbL U NAAHEeN-2USAHMO8, MATbIX
men ConHeunou cucmemvl U OOILULUX NIAHEM,; HOIb308AMbC KAPMOU 36e30H020 Heba Npu HAOII0OeHUsX
36€30H020 Heba,

® paziuuams OCHOBHbIE XAPAKMEPUCMUKU 36e30 (pasmep, ysem, memnepamypa) cOOmMHOCUNMDb
yeem 36e30bl C ee memMnepamypou,

® pasiuyame 2unomesvl 0 npoucxoxcoenuu CoaHeuHou cucmemsl.



Conep:xkanue y4eOHOI0 npeamera

7 kaace, 70 yacon

duzuka 1 pusHIecKHe MeTOAbI H3yUYeHHust MPUPoabI (7 4.)
®dusznka — Hayka o npupoje. dusndeckue Tena u sieieHus. Habmonenue u onvucanue Gu3ndecKux
sBieHni. u3ndeckuii IKCiepuMeHT. MoaeupoBaHue IBICHUNH U 0ObEKTOB MPUPOJIBI.
@u3nyeckue BEIMYMHBI M WX HU3MepeHHe. TOYHOCTh M MOrPEIIHOCTh  M3MEPEHHUI.
MexnayHapoiHas cuctema eIMHUL.
®Pu3nyecKue 3aKOHbI U 3aKOHOMEpHOCTH. Pu3nka U TexHuka. HaydHbeiii Meros nosHanus. Pousb
¢bu3uk B JOPMUPOBAHUU €CTECTBEHHOHAYYHON TPAMOTHOCTH.

,ZIeMOHcmpauuu: Ha6J'IIOI[CHI/I€ (1)I/I3I/ILICCKI/IX SIBJICHHIA: CBO6OI[HOI‘O naacHus T, KoJIEOaHMH MasiTHHKaA,
MPUTSKCHUA CTAJIBHOI'O IIapa MaroHuToM, CBECYCHHA HUTU BHGKTqueCKOﬁ JIaMIIBbI, BHGKTqueCKOfI HCKPBI.

Jlabopamopuwie pabomoi:
1. OnpeznencHue NEHBI ICICHUS HU3MEPUTEIHLHOTO IIPUOOpa
2. U3mepenue oObeMa TBEpAOTo Teja

TemnoBble siBJaeHust (6 4.)
Crtpoenue BemiecTBa. AToMbl U Mosekynbl. Juddysus B razax, >kUIKOCTIX M TBEPIbIX TeJax.
bpoynosckoe osudicenue. BzaumoneinctBue (IPUTSIKEHUE M OTTAIKHMBAHHME) MOJIEKYJ. ATrperaTHbie
COCTOSIHMS BellecTBa. Paznuuue B CTpOEHUU TBEPABIX TEN, )KUJIKOCTEH U Ta30B.

Jemoncmpayuu: nuddysusi B pacTBOpax M ras3ax, B BOJIE; MOJICIb XaOTHYECKOTO JIBUXKCHUS MOJICKYI B
ra3e; MojieJib OPOYHOBCKOTO JIBH)KCHHS.

Jlabopamopuwie pabomoi:
1. MsmepeHue pa3MepoB MallbIX TEN

Konmpononas paboma:
1. Crpoenue BelecTna.

Mexanuveckue sisjienus (57 4.)

Mexannueckoe JnBHKeHHME. PaBHOMepHoe naBmxkeHue. HMuepums. Macca tena. IlnotHocTh
BeniectBa. Cwia. Ennannel cuiel. Cuina Tsokectu. Cuna ynpyroceru. 3akoH I'yka. Bec tena. CBsizb Mexnay
CWJIOW TsDKeCTH W Maccoi Tema. Jlunamomerp. PaBuoxeiictByromast cuna. Cwna TpeHus. TpeHue
ckousibkeHus. Tpenue nokos. TpeHue B IpUpoe U TEXHUKE.

Mexanuueckas pabora. MomHocTs. OHeprus. IloTeHuuanbHass W KUHETHYECKas SHEPrUsl.
[IpeBpamienue OJHOTO BUAA MEXAHWYECKOM DSHEPIMM B JAPYro. 3aKOH COXpaHEHMs IIOJHOU
MEXaHWYECKON YHEPTUN.

ITpocTeie MeXaHM3MBI. YCIIOBUS PAaBHOBECHS TBEPAOIO Tela, MMEIOLIETO0 3aKPEIUIEHHYIO OCh
nBukeHus. MoMeHT cunbl. [lenmp msasxcecmu mena. Peruar. PaBHOBecwe cuil Ha pblyare. Poruaru B
TeXHUKe, ObITy U npupoje. IloaBikHbIe 1 HENMOABIKHBIE OJ0KH. PaBeHCTBO paboT MpH MCHOIB30BAHUU
MIPOCTBIX MEXaHU3MOB («30J10TO€ MpaBUII0 MexaHUKny). Koadduurent nonesHoro aelcTBrus MexaHU3Ma.

Hasnenue TtBepabix Ten. Eaunuiel u3mepenus namieHus. CrnocoObl M3MEHEHHUs JaBJICHUS.
JaBnenune >xunkocted W ra3oB 3akoH I[lackans. JlaBineHue >XUAKOCTHM HAa JTHO M CTEHKH COCYIA.
Coobmarommuecs: cocyabl. Bec Boznyxa. ATMocdepHoe nasienue. Mzmepenue atMochepHOro JaBieHHUs.
Oneir  Toppuueru. bapomerp-anepouna. AtmochepHOoe JaBiI€HHE Ha Pa3JIMYHBIX  BbBICOTaX.
I'mapaBnrueckue MexaHu3MBl (Tpecc, Hacoc). JlaBiaeHne KUAKOCTH U ra3a Ha MOrpy:KeHHOE B HUX TeJO.
ApxumenoBa cuna. [InaBanue ten u cynos BoznyxoriaBanue.



Jlemoncmpayuu: CUCIUICHUE TBEPAbIX TEJ; IMOBBIIICHUE JABJICHHUS BO3JyXa IpU HarpeBaHUM;
JEMOHCTpalus 00pa3lioB KPUCTAIIMYECKUX TeJl; JEMOHCTpAlMsl MOJeNed CTPOSHUS KPUCTAJUIMYECKUX
TeJ; JEMOHCTpalusl pACIIMPEHUsi TBEPAOro Tella NpH HArpeBaHUHU; PAaBHOMEPHOE MPSMOJIUHEHHOE
JIBUKCHHE; SBIICHUE HHEPIUHU; CPABHEHHE MAacC Tel C IOMOIIbI0 PABHOIUICYMX BECOB; SBJICHHE
HEBECOMOCTH; M3MEpPEHHE CHIIBI MO AcPOopMAIUU MPYKUHBI, CBOWCTBA CUJIBI TPEHUS; CIOXKCHHE CHIL;
O6apometp; onbIT ¢ mapom [lackans; ruApaBINUECKHi MPECcC; OMBITH C BEIEPKOM ApXHMeia; paBHOBECHE
TeJa, UMEIOIIEro OCh BPAIICHUS; TPOCTHIC MEXaHU3MBI.

Onvimpl: W3MEPEHUE pACCTOSHUN; HU3MEPEHUE BPEMEHM MEXAY YJIapaMH IyJabCa; OIBITHl IO
OOHapYKEHUIO IEHCTBHSI CUII MOJIEKYJISIPHOTO MIPUTSKEHUS; UCCIEI0OBAHNE 3aBUCUMOCTH 00beMa rasza oT
JABJICHUs NpU IMOCTOSHHOM TemImepaType; BbIpAIlMBAaHHWE KPUCTAIOB IOBAapEHHOM COJM WIM caxapa;
U3MEPEHUE CKOPOCTH PABHOMEPHOIO IBWXKCHMS, W3MEPEHHUE IUIOTHOCTH JKUAKOCTH; CIOKEHUE CHII,
HANpaBJICHHBIX BJOJb OJHOM NPAMOM;, H3MepeHHe aTMOC(EepHOro IaBIICHUS; HAXOXKJIEHHE IIEHTpa
TSKECTH INIOCKOTO Teja; U3MEPEHUE ITOTEHINAIbHON YHEPTUH TeJla; U3MEPEHHUE TOTCHIIMAIbHOW SHEPTUU

yrnpyroi aedopmauu npyxuHbI.

Jlabopamopusie padbomoi:

N3mepenue macchl Tela Ha peldakKHbIX BECAX

Onpenenenre MIOTHOCTU TBEPJOTO Tea

HccnenoBanue 3aBUCUMOCTH CHIIBI YIPYTOCTH OT yJIJIMHEHUS IIPYKUHBI

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT ILIOIIAJNA CONPUKOCHOBEHUS TEJI U CUIIBI
HOPMAaJIbHOTO JaBJICHHUS

N3mepenne BBITATKMBAOIIEH CUJIBL, JEHCTBYIOIEH HA IOTPYKEHHOE B KUJKOCTh TEJIO

BrrsicHenue ycnoBuii I1aBaHys Tejla B )KUIKOCTH

BeIsicHEHME yCII0BUI paBHOBECUS pblyara

Onpenenenne KIIJ[ npu noxseme Tena no HaKJIOHHOH INIOCKOCTH

el NS

NG

Koumponsnan paooma:

1. BsaumopeiicTBue Tel.

2. JlaBneHue TBEpIBIX TeJ, KUIKOCTEH U ra3os.
3. Pabora u MmomrHOCTB. DHEPTUs

4. WroroBast KOHTpOJIbHAs paboTa



8 kiace, 72 yaca

TemuioBble siBiaeHus (23 4)

TennoBoe paBmkeHHMe aToMoB U Mousekyll. TermnoBoe paBHoBecue. Temmeparypa. CBs3b
TEMIIEPATypbl CO CKOPOCTHIO XAOTHYECKOTO JIBIDKEHUS 4YacTUIl. BHyTpeHHsiss dsHeprusi. Pabora wu
Terionepeaya Kak CrocoObl U3MEHEHHUs] BHYTPEHHEW >Hepruu Tena. TerionpoBoAHOCTh. KoHBeKIus.
N3znyuenne. Ilpumepsl Temiionepenadyn B NpUpPOAE M TexHHKE. KoinuecTBO TEIIOTHI. Y AenbHas
TEIJIOEMKOCTb. Y JIeJIbHAs TEIJIOTa CrOPaHUs TOIUIMBA. 3aKOH COXPAHEHMsI M INPEBpALICHUS YHEPTUU B
MEXaHWYECKUX M TEIUIOBBIX Mpoiieccax. [lnaBieHne u oTBepAeBaHUE KPUCTALIMYECKUX TE. Y aenbHas
TeryioTa miasieHusd. Vcnapenne m konaeHcauus. Ilornomenne sHepruu npu MCHApeHUU KUAKOCTH U
BBIJICJICHHE €€ MpU KOHJeHcauuu rnapa. Kunenue. 3aBUCHUMOCTh TEMIIEpaTypbl KUIEHUS OT JaBJICHUSI.
VYaenpHas TemioTa MmapooOpa3oBaHUs W KOHAEHcauuu. Brnaxkhocth Bo3ayxa. Pabora rasa mnpu
pacmmpennn. l[IpeoOpazoBanusi HSHEpPrud B TEIUIOBBIX MalmnHax (mapoBass TypOWHA, IBUTATEIh
BHYTPEHHETO CTrOpaHMsl, peakTUBHBIN nBurareis). KIIJ[ TemnoBoit MamuHbl. Jxonocuueckue npoodiemoi
UCNOIb308AHUS MENIOBbIX MAUUUH.

Jlemoncmpayuu: TPUHLNIN JEUCTBUS TEPMOMETpA; TEIUIONPOBOAHOCTh PA3IMYHbIX MaTEepUAJIOB;
KOHBEKIIMSI B )KMJIKOCTSIX U rasax; Telionepeaaya IMyTeM H3JIy4eHUs; SBJICHUE UCIApEHUs; TOCTOSHCTBO
TeMIepaTypbl KUINEHHs >KUJKOCTH IMpPHU IOCTOSHHOM [aBJICHUM; TOHM)KEHUE TEeMIIepaTypbl KUIEHUs
KHUJKOCTU IIPYU MOHUKEHUU J1aBJICHUS; HAOJI0IeHNE KOHJIEHCAIMH 11apOB BOJIbl HA CTAKAHE CO JIBJIOM.

Onvimpi: HaOMI0ICHUE U3MEHEHUH BHYTPEHHEH SHEPrUM Tela B pe3ynbTaTe TEIUIONepenadyn U paboThI
BHEIIHUX CWJI; U3MEPEHUE YJCIIbHOW TEIUIOTHI IJIaBJICHUS JIbJa; UCCIIEOBAHUE Ipoliecca UCHapeHus;
MCCIICIOBAaHKE TETIOBBIX CBOMCTB NapaduHa.

Jlabopamopuwie padbomoi:

1. CpaBHeHue KOJUYECTB TEIUIOTHI IPU CMEIIMBAHUY BOJIbl PA3HOM TeMIepaTypsl
2. U3mepeHune yaenbHON TEIIIOEMKOCTH TBEPAOTO Tejla

3. H3mMmepeHne OTHOCUTENBHOM BIaXXHOCTH BO3IyXa

Konmpononas paboma:
1. BuyTpeHHss sHeprusi.
2. V3MeHeHMe arperaTHbIX COCTOSIHUIN BEIECTBA.

DIeKTPOMArHUTHbIE siBJeHust (49 4.)

Onextpuzanus guznyeckux Ten. B3anmopeiicTBue 3apsikeHHBbIX Ted. JIBa pona 3JIeKTpUYECKUX
3apsA10B. [{enrMoCTh 3JIEeKTpUUYECKOro 3apsiaa. DJIEeMEHTapHbIA 3JIEKTPUUECKUM 3apsijl. 3aKOH COXpaHEHUs
ANeKTpUYecKoro 3apsiia. IIpoBOAHMKH, MONYHIPOBOJAHUKU M H30JIATOPHI 3JIEKTPUUECTBA. DJIEKTPOCKOII.
DneKkTpuYeckoe Iosie Kak ocoObli BUJ MaTepuu. Hanpsowcennocms snekmpuueckoco nons. JleicTBue
ANIEKTPUYECKOT0 IOJI Ha JJIEKTpUYecKue 3apsaibl. Kondencamop. Ouepeus snekmpuuecko2o noJis
KOHOeHcamopa.

ONeKTpUYeCKUi TOK. VICTOUHMKH 3JIEKTPUYECKOTO TOKA. DJIEKTPUYECKas LEMb M €€ COCTaBHbIC
yacTu. HanpaBnenue u AecTBus 31eKTpuyeckoro Toka. Hocurenu anekTpruueckux 3apsaoB B MeTalIax.
Cuna Toka. DJIEKTPUUECKOE HANpPSKEHHE. DJIEKTPUUYECKOE CONPOTUBICHUE MPOBOJHUKOB. ETWHMIIBI
COIPOTUBIICHUS.

3aBUCUMOCTh CHJIBI TOKa OT HampsbkeHus. 3akoH Owma sl ydacTka Uenu. YJIeNTbHOE
conporusieHue. Peocratel. IlocienoBarensHoe coeqMHeHHE NPOBOAHUKOB. [lapamiensHoe coequHeHue
IIPOBOJIHHUKOB.

Pabora »snekTpuueckoro mMOds MO TMEPEMELICHHI0 AIIEKTPUYECKHX 3apsAaoB. MOIIHOCTh
AJIEKTpUYECKOro Toka. HarpeBaHume HpOBOAHMKOB JJIEKTPUUYECKHMM TOKOM. 3akoH Jlxoyns - Jlenna.
DJeKTpUUeCKre HarpeBaTeIbHBIE U OCBETUTENbHBIE TPHOOPHI. KopoTkoe 3aMbIkaHue.



MarnutHoe mnone. MaruutHoe moisie Toka. OmbIT Dpcrena. MarHUTHOE TMOJ€ MOCTOSTHHBIX
MarHuToB. MarHUTHOE MoJje 3eMiIi. DJIEKTPOMarHuT. MarHuTHOE MoJie KaTylKu ¢ TOKoM. [IpuMmenenue
3JEKTPOMAarHuToB. JlefiCTBHE MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM DJIEKTPOBUTATENb.

Hcrounnky cBeta. 3aKOH MPSMOJIMHEHHOTO PACHPOCTPAHEHUE CBETA. 3aKOH OTPAXKEHUs CBETA.
ITnockoe 3epkano. 3akoH mpesnomieHus cBera. JIuH3bl. DOKYCHOE pacCTOSHHE M ONTHYECKas CHila
nuH3bl. M300paxkeHue mpeamera B 3epkalie M juH3e. Onmuueckue npubopwsi. ['ma3 kak onruyeckas
CUCTEMA.

Jemoncmpayuu: >neKTpU3alMs TEN; JBa poJa 3IIEKTPUUYECKUX 3apsi/ioB; YCTPOICTBO U JIeHCTBUE
ANIEKTPOCKOMNA; 3aKOH COXpPaHEHUsl SJICKTPUUECKUX 3apsAl0B; MPOBOAHUKH W H30JSTOPHI, CBOMCTBA
MOJIYITPOBOJIHUKOB; MCTOYHUKU TOCTOSIHHOTO TOKA; M3MEPEHUE CHJIBI TOKAa aMIIEPMETPOM; H3MEpEHUe
HaAMpPSHKEHUs BOJIBTMETPOM; PEOCTaT U Mara3uH CONPOTUBIICHUH; OMBIT JpCTeia; MarHUTHOE I0JIe TOKa,
l[ef/'ICTBI/IC MAardvMTHOrO IoJjid Ha IMPOBOJHUK C TOKOM; YCTPOﬁCTBO QJICKTPOABUTATCIIA, HpSIMOJII/IHef/'IHOG
pacrnpocTpaHEeHHE CBETa; OTPaKEHUE CBETA; MPEJIOMIICHUE CBETAa; XOJI JIyuei B cOOMparoleit JINH3€e; X0
Jydyel B pacceuBarolled JIMH3E; IMOJyuYeHHE HM300paKEHUW C TMOMOILNBIO JIMH3; MPUHLUI JIEUCTBUS
MPOEKIIMOHHOTO amnmapara u ¢oroanmnapara; MoJejib riasa.

Onbimobl: ONBITHI TI0 HAOJIOACHUIO AJICKTPH3AIMUA TEJI TPH CONMPUKOCHOBEHHH, W3TOTOBJIICHUE H
WCIBITAHNE TAIBBAHMYECKOTO JJIEMEHTA; WCCIEAOBAHUE 3aBUCHUMOCTH CHJIBI TOKa B MPOBOJHHKE OT
HATNPSOKCHUS; UCCIICIOBAHUE 3aBUCHMOCTHU JICKTPUYECKOTO COMPOTUBIICHHUS TIPOBOJHUKA OT €r0 JJTUHBI,
IUIONIAIM  TIONIEPEYHOTO CEYCHHMsSI W Marepuaia; H3YYCHHE TIOCICIOBATEIBHOTO  COCAMHCHHS
MPOBOJIHUKOB, HM3Y4YCHHE TApPAUICIBHOIO COCIUHCHUS MPOBOIHHKOB, HCCIICAOBAHUE SIBIICHUS
MarHMUTHOTO B3aUMOJICHCTBUSI TEN, WCCICIOBAHHE JCHCTBUS DJICKTPHUECKOTO TOKA HA MArHUTHYIO
CTpPEINIKY; H3y4YeHHE JCHCTBUS MArHUTHOTO TIOJIS HA TIPOBOJHHK C TOKOM; HW3YUCHHE SIBICHUSI
pacTpoCcTpaHEHUs CBETA; H3yUYECHUE CBOWCTB M300paKEHHS B TUIOCKOM 3€pKaJie; MOJIyIeHUE U300paKCHHM
C TMIOMOIIIBIO COOUPAIOIIEH JTH3BI.

Jlabopamopnusie pabomot:

COopka AIEKTPUIECKON 1eTH U U3MEPEHUE CHIIBI TOKA B €€ Pa3IMYHbBIX yIaCTKax
N3mepenne HanpsHKeHHs Ha pa3IMUHbIX y4acTKaxX 3JEKTPUYECKOU Lenu
N3mepenne conpoTUBICHUS TPOBOIHUKA IPU TTOMOIIM aMIIepMeTpa 1 BOJIbTMETPa
PerynupoBanue cuibl TOKa peocTaToM

N3mepenne paboThl 1 MOIIHOCTH AJIEKTPHUYECKOTO TOKA

COopka dIeKTpoOMarHuTa 1 UCIbITAaHUE €ro JIeCTBHE

N3yuenune aneKTpU4IecKoro ABUTATEINS MOCTOSTHHOTO TOKa (Ha MOJIEIH).
N3mepenue yrioB najgeHus U MpeaoMIICHUS

N3mepenne pokyCcHOTO pacCTOSHUS TUH3BI

©CoNo~WNE

Koumponsnaa paboma:

1. DnexTpuueckuit TOK.

2. Pacder XxapaKTepHCTUK AIIEKTPHUUYECKHH ETIH.
3. CBeToBbIE SIBICHUS.

4. WrtoroBast KOHTpOJbHAs paboTa



9 kaacc, 102 yaca

Mexanuueckue siBjenus (38 u)

MarepuanpHas TO4yka Kak Mojaelb (u3nyeckoro Ttena. OTHOCHUTEIBHOCTh MEXaHHYECKOTO
nemkenus. Cucrema otcueta. PU3HUYCCKUE BEIMYHMHBI, HEOOXOAUMEBIC IS ONUCAHMUS JBMXKCHUS H
B3aUMOCBSI3b MEXKIy HHUMH (IIyTh, TIEPEMEIICHHUE, CKOPOCTh, YCKOPEHHE, BpPEMS JIBUIKCHUSA).
PaBHOyCKOpEHHOE IPSAMOJIMHEWHOE BUKEHME. PaBHOMEPHOE IBUIKEHME 10 OKPYKHOCTH. [IepBblii 3aKOH
Hrerorona Bropoit 3akon Herotona. Tperuii 3akon Helorona. CBoOomHOe TmajgeHue Tell. 3aKOoH
BceMupHOro taroreHusi. Hesecomocts. UMnynbe. 3aKoH coxpaHeHuUs: UMITyJibca. PeakTHBHOE JBUKEHUE.

Mexanundeckue konebanus. [lepuoa, yactora, ammnTyaa Koyiebanuid. Pesonanc. Mexannueckue
BOJIHBI B OJIHOPOJIHBIX cpefax. [[inuHa BoiHbL. 3BYK KaK MEXaHW4YecKasi BOJIHA. [ pOMKOCTh M BbICOTA TOHA

3BYKa.

ﬂemoncmpauuu: 3aBUCUMOCTE TPACKTOPHU ABMIXXCHHA TCJIa OT BBI60pa T€JIa OTCYECTa, CBO60,Z[HOC
naacHUue TCJI; paBHOYCKOPCHHOC HpﬂMOHHHCfIHOC ABHUIKCHUC, PABHOMCPHOC JABUKCHHC IO OKPYKHOCTU,
CpaBHCHHEC MACC JABYX TCJI IIO HX YCKOPCHHAM IIpU BSaHMOHeﬁCTBHH; TpeTI/Iﬁ 3aKOH HLIOTOHa;
PCAKTUBHOC IBUKCHNUEC MOJICIIN PAKCTHI; Ha6JIIO[[€HI/I€ KOJICOaHMi TCI, Ha6JIIOI[eHI/IC MEXaHMYCCKHUX BOJIH.

Onvimol: HN3MCPCHUC LECHTPOCTPEMUTCIIBHOI'O YCKOPCHUS; CIIOKCHUC CHUJI, HAIIPABJIICHHBIX IIOJ YTJIOM;
HU3MCPCHUC CHIT B3aI/IMOI[eI\/JICTBI/I$I ABYX TCJI; U3YUCHHUC CTOJKHOBCHUSA TCJI; U3MCPCHUC KUHETHYICCKOU
OHEPIUU MO JJIMHC TOPMO3HOT'O ITYyTHU,; UCCICIOBaHUA npeBpameHm“I MEXaHUYeCKOH OHCPIUu.

Jlabopamopnusie pabomot:

1. U3smepenue yCcKOpeHHs Tella IPU PaBHOYCKOPEHHOM JIBHKCHUHT

2. V3mepeHue yckopeHUs: CBOOOIHOTO MaieHus

3. HccnenoBanue 3aBUCMMOCTH MEPHOJIa U YACTOTHI CBOOOTHBIX KOJICOAHUN HUTSHOTO MAasiTHUKA OT €r0o
JUTHHBI

4. HccnepoBanue nepuoja KoiaeOaHuil rpys3a Ha MPYKUHE OT KECTKOCTU U MACCHI

Konmponvnaa paboma:

1. OcHOBBI KHHEMATHUKH

2. OCHOBBI TUHAMHKH

3. JIBmwkeHue Ten BOIM3H MOBEPXHOCTU 3eMIU U TPaBUTALIMSL.
4. MexaHnuyeckue KojieOaHus U BOJHBI. 3BYK.

DJieKTpoMaruuTHbie sijieHust (40 )

NHaykuus MarHUTHOrO mnojs. JleficTBMe MarHMTHOTO MOJs Ha JBHXKYILYIOCS 3apsHKEHHYHO
yactuny. Cuna Amnepa u cuna Jlopenya. SIBnenue snekrpomarautHor nHayKius. OnbiTel Gapanest.

OneKTpoMarHuTHele KosebaHus. Konebamenvuwiti konmyp. Inekmpoeenepamop. Ilepemennviil
mok. Tpancghopmamop. Tlepenaya >1eKTpUIECKON SHEPTHH HA PACCTOSTHUE. DJIEKTPOMArHUTHBIEC BOTHBI U
UX CBoOicTBa. [lpunyunvt paduoceizu u menesudeHus. BausHnue 31eKMpOMASHUMHBIX U3LYYEHUll Ha
JHCUBbLE OP2AHUIMBI.

CBer — snekTpoMarHutHble BomHAa. CkopocTh cBeTa. Jlucmepcusi cBeta. Mumepghepenyus u
ougpakyus ceema.

Jemoncmpayuu: OnbIT ¢ >IEKTPUYECKUM 3BOHKOM, IIOMEIIEHHBIM IOJ KOJOKOJ BaKyyMHOI'O HAcOCa;
JJIEKTPOCTATUYECKAasT HMHAYKLUA; YCTPOMCTBO KOHJEHCATOPA; DHEPIUs  DIIEKTPUYECKOrOo  IOJIA
KOHJIEHCATOPA; JIEKTPOMAarHuTHas WHAYKLHS; NMpaBuio JIeHIa; yCcTpOMCTBO reHepaTropa MOCTOSIHHOTO
TOKa; YCTPOWCTBO TIeHeparopa IIEpEMEHHOTr0 TOKa; YCTpOMCTBO TpaHchopMaTopa; CBOICTBa
ANIEKTPOMArHUTHBIX BOJIH;  MPUHIMN JeHCTBUS MHUKpO(OHAa U TPOMKOTOBOPHUTENS; MPUHIHUIIBI
panuocBs3M; TUCTIepCcHs OeIoro CBETa; MoJyuyeHHe OEJI0ro CBETa MPHU CII0KEHUH CBETA Pa3HBIX 1IBETOB.



Onvimobi: TPOBOJHUKH U JUBJICKTPUKU B HJIEKTPHUECKOM T0JIe; H3yYeHHE PaOOThI MOIYIIPOBOAHUKOBOTO
IMO/A; WCCIIEAOBAaHUE SBJICHHMS HaMarHUYMBaHUS BEILECTBA; H3y4EeHUE pabOThl 3JIEKTpOreHepaTopa
IIOCTOSIHHOTO TOKAa; IOJY4Y€HHE [EPEMEHHOIO TOKa BpAIICHMEM KaTyIIKM B MarHUTHOM IOJE;
HCCIIEIOBAaHUE CBOMCTB JIEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOMJIBHOrO TeseoHa; HaOIoAeHue
ABJICHUS JUCIIEPCUU CBETA; U3MEPEHUE IIEMEHTAPHOIO 3JIEKTPUYECKOr0 3apsa.

Jlabopamopuwie padbomoi:
1. HccnenoBaHue SBICHUS DIICKTPOMArHUTHON HHIYKIIUU

Koumponvnan paooma:

1. DnekTpoMarHUTHBIC KOJICOAHUS.

2. T'eomerpuueckasi ONTHKA.

3. DJeKTpoMarHuTHas MPUPOJa CBETA.

KBanrtoBble siBieHus (18 4)

Crpoenue aromoB. I[lnanerapnas wmogens aroma. KBaHTOBBIM XapakTep TMOMVIOUIEHUS U
WCIyCKaHUs CBETAa aToOMaMu. JIMHe4aTsie CIEKTPHI.

Omnsitel Pesepdopaa.

CoctaB aromHoro sapa. IIpoToH, HeEUTpoH W d37MeKTpoH. 3akoH OHHIITEHHA O
MPOMOPLMOHAIBHOCTH MAacChl M DJHEpPruu. Jlehekm macc u 23Hepausi C6A3U AMOMHBIX sdep.
PanuoaktuBHocTh. I[lepmon monypacmana. Aunbda-usnydenue. bema-uznyuenue. 1 aMMa-u3iiydeHUe.
Anepuble peakuuu. Mcrounuku sHeprun ConHua M 3Be3A. SlnepHas sHepreTuka. JKonocuueckue
npooeMvl pabomsvl AMOMHBIX 21eKmpocmanyui. Jlo3uMeTpust. Bausnue paouoakmuuwvix usiyieHutl Ha
JHCUBbLE OP2AHUSMDL.

ﬂemoucmpauuu: Ha6J'II-OI[eHI/IC TPCKOB aJ'IL(ba-‘{aCTI/ILI B KaMcpe BI/IJ'ILCOHa; YCTPOﬁCTBO U IIPHUHLIHUII
Z[GIZCTBI/I?I CUCTYMKA HOHHU3UPYIOIUX YaCTHUIL; JO3UMETDP.

Jlabopamopuwie pabomoi:

1. HaGmropeHue CIIONIHOTO U JIMHEHYATOro CIEKTPOB UCIYCKAaHUS
2. H3ydeHue TpEeKOB 3apsDKEHHBIX YaCTHUI] 10 TOTOBBIM (oTorpadusm
3. Uzydenue sapa atoma ypasa 1no ¢ororpaduu TpeKoB

4. V3mepenue painoakTUBHOTO (OHA

Konmponvnaa paboma:
1. KBanTOBBIC SIBIECHUSA

Crtpoenue u 3Bosonus Beesennoi (6 1)
FGOHGHTpI/I‘IGCKaﬂ U TCIUMOLCHTPUYCCKAA CUCTEMbBI MHpPaA. dusnygeckas mnmpupoaa HeOECHBIX Tel
Conneunoii cucremsl. [Ipoucxoxnenne Conneunoit cucremsl. ®usnyeckass npupoga ConHIa U 3BE3[.
Crpoenue Beenennoit. OBomonus Beenennoii. 'nnoresa bonbiioro B3pbiBa.

Jlemoncmpayuu: acTpoHOMHUYECKHE HAONIOMEHUS; 3HAKOMCTBO C CO3BE3IUSAMH W HaOIIOICHHE
CYTOYHOTO BpAIlICHHUs 3BE3HOT0 HeOa; HaOmoaeHue aevkeHus Jiynel, COJHIIA ¥ TUTAHET OTHOCHUTEIIBHO
3BE3I.

Koumponvnasa paooma:
1. Crpoenue u 3Bomonus Beenennoii.
2. UroroBas kKoHTpoJbHAs paboTa



TemaTnueckoe IIAHKPOBAHME

1 roa (7 kanacc)

Ne | Pa3gen, Tema KosaunyecTBo | Buabl 1eAiTeIbHOCTH y4AIMXCS
4acoB
1 du3uka u|7 Habmonate u onuceiBath (pU3nUecKue sSBICHUS.
¢puznueckue VYyacTBOBaTh B 00CYXJICHUU SIBJICHUS MAJCHUS TeJl Ha
MeTOoAbl HM3Yy4YeHHs 3eMJIIO.
NMPUPOIBI Bricka3pIBaTh MPEIIOIOKEHUS — TUIIOTE3HI.
N3mepsaTh paccTosiHUE U TPOMEKYTKH BPEMEHHU.
OnpenensTh LIeHy JeNeHUs IKajbl Iproopa.
VYyacTtBoBaTh B AucHyTe Ha TeMy «BO3HUKHOBEHUE U
pa3BUTHE HAYKHU O MIPUPOJIEN.
VYyactBoBaTh B JAucnyTe Ha TeMmy «Dusznueckas
KapTUHA MHPa ¥ ATbTCPHATUBHBIC B3TJISIBI HA MHUP)»
2 [TemjioBble siBJieHUs1 | 6 Habmonate u 00BACHATH sBIIeHUE AUPDY3HUH.
BBITIONTHATE ONBITEI IO OOHAPY)KEHUIO JACHCTBHSI CHIT
MOJIEKYJISIPHOTO MPUTSKCHHUS.
OOBACHATD CBOWMCTBA Ta30B, JKUIKOCTEH M TBEPABIX
TEJI Ha OCHOBE aTOMHOI TE€OpUH CTPOEHUS BEIIECTBA.
3 | Mexanuka S7 PaccuntbiBaTh ImyTh M CKOpPOCTH Tela  IIpHU

PaBHOMEPHOM IPSMOJIMHENHOM JBUKCHHH.

N3mepsaTh CKOPOCTh PABHOMEPHOTO ABUKCHUS.
[IpencraBnsaTh pe3ynbTaThl U3MEPEHUN U BBIUNCICHUN
B BHJI€ TaOJIUI] U TPadUKOB.

Onpenenarb  myTh, HPOWIEHHBIM 332  JAHHBII
MIPOMEKYTOK BPEMEHHU, U CKOPOCTH Teja MO rpaduky
3aBUCUMOCTH IIyTH PAaBHOMEPHOIO JBHXKECHHUS OT
BPEMEHH.

N3mepsaTs maccy.

N3mepsTh IIIOTHOCTS.

OKCIIEpUMEHTAIBHO HAaXOJWUThb PaBHOJEHCTBYIOIIYIO
JBYX CHIL

HccnenoBaTh 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKECHUS
OT IUIOIIAJX CONPHUKOCHOBEHMUS TEJI W CHIBI U CHIIBI
HOPMAaJIbHOTO JJaBJICHMS.

N3mepsaTs cuity B3aMMOJIEUCTBUS ABYX TE.
HccnenoBars ycnoBus paBHOBECHs phlyara.
OKCEpUMEHTAIbHO ~ HAaXOJIUTh  ILIEHTP  TSDKECTH
IIJIOCKOTO TeJa.

OO6HapyxuBaTh CYLIECTBOBaHHE  aTMOC(HEpPHOTro
JTaBJICHHUS.

OOBACHATH MPUUMHBI [IJIAaBaHUS TEJI.

N3mepsate cuity Apxumena.

HccnenoBath yCcioBus MjIaBaHUA.

OKCepUMEHTAILHO CpaBHMBATh N3MEHEHHUS
MMOTEHIIMAIbHON M KMHETHYECKOW SHEPTHM Tena MpHU
JBUKEHHUHM 110 HAKIIOHHOW MJIOCKOCTH.

HpI/IMCH}ITB 3aKOH COXPAaHCHUSA MEXaHHYECKOM
OHEPIUH IJId pacyeTa HOTeHHHaHBHOfI N KUHETHYCCKOC
OHCPI'UM TCJIA.




N3MepaTs MOIITHOCTS.
N3mepsate K11/ HakIOHHON MIOCKOCTH.
Breraucisate KITJI mpocThix MeXaHU3MOB.




2 rox (8 kiacc)

Pa3nen, tema

KoaunuectBO
JacoB

Buabl nesiTeJIbHOCTH Yuammxcs

TemioBbie sIBJAEHUS

23

HaGntonate W3MeHEHHE BHYTPEHHEH SHEpruM Tema
IpU TeruIonepeaaye U padboTe BHEIIHUX CHIL.
HccnenoBanue SIBIICHHS TEI000MeHa npu
CMEIIMBAaHUU XOJIOJHOI BOJIBI ¥ TOPSTYCH BOJIBI.
HccnenoBaTh 3aBUCUMOCTh 00bEMa ra3a OT JIaBJICHUS
IIPY TIOCTOSIHHOW TeMIeparype.

Habmonate niporiecc 00pa3oBaHust KPUCTAILIOB.
BBUHCHATE  KOMMYECTBO TEIUIOTHI W YAEIBHYIO
TETJIOEMKOCTh BELIECTBA IPH TEIJIoNepeaaye.
W3mepsaTh yaenbHyI0 TEIUIOEMKOCTh BELIECTBA.
W3MepsTh TemoTy MIaBIeHHs JIba.

HccnenoBaTh TEIIOBBIE CBOMCTBA MapaduHa.
Habmronate n3MeHeHUs] BHYTPEHHEH SHEPTUU BOJBI B
pe3ynbTare HcrapeHHus.

Bbuucnare  KonmdecTBa  TEIUIOTBI B MPOIECCAX
TeIJIoNepeiaun MpH IUIABICHUH W KPUCTAUTU3ALUH,
WCTIApEHUH U KOHJICHCAITNH.

BbumcasTh  yAeNbHYIO  TEIUIOTY — IUIABJICHHS |
napooOpa3oBaHMsI BEUIECTBA.

W3mepsTh BIaXKHOCTH BO3/lyXa II0 TOYKE POCHI.
OO6cyx1aTh SKOJIOIMYECKUE MTOCIIEACTBUS TIPUMEHEHUS
JBHUTATENIell BHYTPEHHErO CrOpaHMs, TEIUIOBBIX H
TUAPOIEKTPOCTAHIIHUM.

DJIeKTPOMarHUTHbIE
SIBJICHUSA

49

HaGmtopgate  siBIE€HMS  3JIeKTpU3allMM  Tel  IpHU
CONPUKOCHOBEHUM.

OOBACHATH ABJICHUS NMEKTPU3ALMU TNl U B3aUMOJAEH-
CTBHUS DJIEKTPUYECKUX 3aPSAI0B.

HccnenoBats 1EeHCTBHS 2JIEKTPUYECKOTO MOJIS Ha Teja
13 IPOBOJHUKOB U JUIEKTPUKOB.

CoOupath ¥ UCHBITHIBATH JEKTPUUYECKYIO LIETIb.
N3roroBnsTe W HWCHBITBIBATH  T'AJIbBAHUYECKUUN
JJIEMEHT.

N3mepsaTh cuity TOKa B SJIEKTPUYECKOM LETH.
N3mepsaTs HanpsKEHUE HA YYaCTKE LETIH.

N3mepsaTh 2JIEKTPUYECKOE CONIPOTUBIICHHUE.
HccnenoBath 3aBUCUMOCTB CUJIBI TOKA B IPOBOJHMKE
OT HANPSKEHUS HA €ro KOHI[AaX.

W3mepsaTh paboTy U MOIIHOCTb JIEKTPHUUYECKOTO TOKA.
Boruncnsate cuiy Toka B Lenu, paboTy M MOLIHOCTb
JJIEKTPUYECKOTO TOKA.

OOBsCHATH  SIBJICHHUS  HArpeBaHusi IMPOBOJIHUKOB
JJIEKTPUYECKUM TOKOM.

N3yvats paboTy mosynpoBOIHUKOBOIO AUOAA.

3HaTh M BBINOJHATH MpaBUia O€30MACHOCTH TPHU
paboTe ¢ NCTOUHHUKAMHU AJIEKTPUYECKOTO TOKA.
OKCHEPUMEHTAIBHO U3y4aTb SIBJIEHUS MAarHUTHOIO
B3aNMOEHCTBUS TEIl.

W3yuaTsp sBJICHUsS HAMAarHUYMBAHUS BELECTBA.




UccnenoBats nelcTBHE 3JIEKTPUYECKOTO TOKA B
MPSIMOM IIPOBOJIHUKE HA MATHUTHYIO CTPEJIKY.
OO6nHapyxuBaTh JeWCTBHE MAarHUTHOTO TMIOJsSI Ha
MIPOBOJIHUK C TOKOM.

OOHapyXHBaTh MarHUTHOE B3aWMOJECWCTBHUE TOKOB.
N3yyars npuHLOKAN AEUCTBUS 3JIEKTPOABUTATENS
OKCIIEpUMEHTAIbHO H3Yy4yaTh SBJIEHUE OTPAKEHUS
ceera. HccaepoBarh CBOMCTBA HM300pa)KeHUS B
3epKaie. N3mepsts boxycHoe paccrosiHue
coOuparomieid smH3bl. [lonmywars u300paxeHue c
MOMOIIbIO COOMPAIOIIEH JIMH3BL.




3 roa (9xiaacce)

Pa3nen, Tema

KoanuectBO
JacoB

Buabl aesTeJIbHOCTH Yuammxcs

MexaHn4YecKHe
ABJICHUS

38

PaccuutbiBath yTh u CKOPOCTH npu
PaBHOYCKOPEHHOM MPSIMOJMHEHHOM JIBUKEHUU Tea.
W3mMepsTh ycKOpeHne CBOOOIHOTO MaCHHS.
Onpenenarb NOPOWACHHBIM NyTh UM YCKOpEHUE
JBIDKEHUS Tela Mo TpadUKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO ABMXKEHUS Tela
OT BpEMEHH.

W3mepsATh UEHTPOCTPEMUTENIBHOE YCKOPEHHE IpHU
JIBUKEHUM TeJa MO OKPYXHOCTU C IOCTOSIHHOM IO
MOJIYJIIO CKOPOCTBIO.

Brrunciiars yckOpeHue Tena, CUibl, IEMCTBYIOIIEH Ha
TENO, WIM Maccy Ha OCHOBE BTOPOTO 3aKOHA
Herorona.

HccnenoBaTh 3aBUCUMOCTh  YUIMHEHUS CTaJIbHOMN
MIPY>KUHBI OT MPUIIOKEHHON CHITBIL.

N3mepsATh cHily BCEMHUPHOTO TSTOTCHHUS

N3MepsATh CKOPOCTh UCTEUEHUS CTPYU T'a3a U3 MOJAEIU
pakeTsl.

[IpuMeHATh 3aKOH COXpaHEHUS HMIyJbca A
pacuera pe3yabTaTOB B3aUMOJICHCTBUS TET.

N3mepsaTs paboTy CHITBI.

N3mepsATh KMHETHYECKYIO SHEPrui0 Tela Mo JJTUHE
TOPMO3HOTO ITYTH.

N3mepsaTh 3HEpruto yrnpyroi aedopManuu npy>KuHbI.
OOBACHATD MpoIiecC KoJIeOaHUN MasSTHHKA.
HccnenoBaTh 3aBUCHUMOCTh TepHoja KojeOaHUi
MasTHHKA OT €T0 JIJTUHBI ¥ aMIUIUTY/bl KOJICOaHUA.
HccnenoBaTh 3aKOHOMEPHOCTH KojeOaHUN Tpy3a Ha
MPY>KUHE.

Brruncnsate JUTUHY BOJIHBI u CKOPOCTH
pacrpocTpaHeHus '3BYKOBBIX BOJIH.
OKCHEPUMEHTANBHO OMNPENEATh TPAHULIBI YaCTOTHI
CJIBIIIIMMBIX 3BYKOBBIX KOJI€OAHUH.

JIEKTPOMarHuTHhIE
SIBJICHU S

40

3KCHCpI/IMeHTaJ'ILHO HU3ydaTb SIBIICHUC
SHCKTpOMaFHHTHOfI HHAYKIWH.

I/IsyanL pa60Ty QJICKTPOTCHEPATOpPAa IMOCTOAHHOTO
TOKa.

Honyanb HepeMCHHBIﬁ TOK BpalICHUCM KaTyHIIKU B
MAargMTHOM IIOJIC.

9KCHCpI/IMCHTaJ'ILHO U3y4aTtb CBOMCTBa
OJICKTPOMAariuTHBIX BOJIH

Ha6J’IIO,I[aTB SABJICHUC JUCIICPCHUU CBCTA.

KBaHTOBBIE ABJICHUSA

18

N3mepsaTe sieMEeHTapHbI  JJIEKTPUYECKHNA  3apsii.
HaGmtonate nuHeiiuaThie CIEKTPBI H3ITyUEHHS.
Ha6monate Tpeku anbga-yactur B kamepe Bunbcona.
OO6cyxnare mnpoOieMbl BIMSAHUS PAAUOAKTHBHBIX
M3JIy4E€HUN Ha KUBbIE OPraHU3MbI

Crtpoenne "

O3HaKOMUTBCS C CO3BC3IUAMU n Ha6J'IIO,Z[aTB




BBOJIIOLUS CYTOYHOE BpallleHUE 3BE3HOT0 Heba.
Bcenennon Habmonate nBwxenust Jlynsl, ConmHna ¥ IUIaHET
OTHOCHUTEIIBHO 3BE3]1




