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PABOYASA TPOTPAMMA

(mosicHUTEILHAS 3ANMHCKA)
no puzuke
(ba3oBblii ypoBeHb 00y4eHHS)

YpoBeHb 00pa3oBaHusi: 0CHOBHOE 001ee 00pasoBaHue

PaccmorpeHo Ha 3acelaHuH
e/JarOrM9ecKoro CoBeTa
npotokon Nel

«28» asrycra 2020r.




IosicHuTeILHAA 3AIUCKA
Paﬁoqaﬂ nporpaMMa pa3p360TaHa B COOTBETCTBHUM CO CJ'Ie)IyIOIIII/IMI/I HOpMaTI/IBHbIMI/I JIOKyMeHTaMI/I:

1. OcHoBHas oOpa3oBaTellbHAsE TporpamMmma OCHOBHOTro oOriero obpaszoBanus MBOY «Jlumer Nel86-«llepcnektuBa» [IpuBomKCKOTO paiioHa T.
Kazanu;

2. Yueonsnii mman MBOY «Jluneit Nel86-«IlepcnektuBay [IpuBomxkckoro paiiona r. Kazanu;

3. T'onoRoii kanenaapubiil yueOHsiid rpaduk MBOY «JIuneit Nel86-«IlepcniektuBay I1puBoinkckoro pariona r. Kazanu;_

4. Tlonoxxenue o paboueit mporpamme nenarora MbBOY «Jluneit Nel86-«IlepcriektuBay [IpuBomxkckoro paiiona r. Kazanu;

5. denepanbHBIA NIEpeUCHb YYEOHUKOB, PEKOMEHIYEMBIX K MCIOJIB30BAHHUIO MPU pealn3aiuu o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
o0OpazoBaHusl.

CoriacHo y4e0HOMY IUIaHY HAa H3y4yeHHe yuyeOHOro mpeamera «dPusnka» B 00bEME 005S3aTEIHHOIO0 MHUHHUMYMAa COJIEPKAHHMS OCHOBHBIX
00pa3oBaTeNbHBIX MPOrPaMM OTBOJMTCS 2 Yaca B Heleto B 7,8 Kilaccax u 3 yaca B HelleNo Bo 9 kiaccax, Bcero 2424.

Kuaace KoauuecTBO Hepellb KoanuecTBo 4acoB KoauuecTBO 4acoB no
YyeTBepPTIM
7 35 70 1 yeTBepTH-18

2 yeTBepTh-14
3 yerBepTH-20
4 yeTBepTH-18
8 35 70 1 yeTBepTH-18
2 yeTBepTh-14
3 yerBepTH-20
4 yeTBepTH-18
9 34 102 1 yeTBepTH-27
2 yeTBepTH-21
3 yerBepTH-30
4 yeTBepTH-24

Il1anupyembie pe3yjibTAThl 0CBOCHUSA Y4eOHOI0 NpeamMera
2



JInyHoCTHEIE

BOCITUTAHUE POCCUHUCKOW Ipa’kIaHCKOW MACHTHYHOCTH: MATPUOTHU3MA, YBakeHMsI K OTedecTBy, YyBCTBa OTBETCTBEHHOCTH M J0JITa TMEpe/
Ponunoii;

(dopMupoBaHHE OTBETCTBEHHOTO OTHOLICHUS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH, OOYYArONIMXCsl K CAMOPAa3BUTHIO U CaMOOOPa30BaHHIO
Ha OCHOBE MOTHBAIlMM K OOYYCHHMIO M IO3HAHHMIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHHMIO AaJbHEHIICH WHIUBHIYAIBHOW TPAaeKTOPHU
oOpa3oBaHus Ha 6a3e OPUEHTUPOBKH B MUpE Tpodeccuii u mpopecCuOHATBHBIX MPEAIOYTCHUH,

¢ y4€TOM yCTOMYMBBIX MIO3HABATEILHBIX MHTEPECOB, a TAK)K€ HA OCHOBE (POPMHUPOBAHUS YBAXKHUTEIHHOTO OTHOIICHHS K TPYIY, PAa3BUTHUS
OIBITA YYACTHS B COLMAIIBHO 3HAYUMOM TPYJIE;

(opMUpPOBaHKE LEIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH,
YYUTBIBAIOIIETO COLMAIBHOE, KYIbTYPHOE, SI36IKOBOE, TyXOBHOE MHOTO00pa3rne COBPEMEHHOTO MHPA;

q)OpMHpOBaHI/Ie OCO3HAHHOTI'O, YBAXXUTCJIBHOI'O U I[O6pO)KeJIaTCJH)HOFO OTHOIICHHA K APYromMy 4Y€JIOBCKY, €0 MHCHHIO, MUPOBO33PCHHIO,
KYJIbTYpC, A3bIKY, BEPC, rpaxq{chxoﬁ Mo3unuu, K HUCTOPUH, KYIbTYpEC, PCIUTruU, TpaaulUusiaM, SA3bIKaM, HCHHOCTAM HApOJI0B Poccuu u
Hapoa0B MHUpPaA, TOTOBHOCTH U CIIOCOOHOCTH BECTH Auajior ¢ ApyruMu JrOJAbMHU U JOCTUTATh B HEM B3aMMOIIOHUMAaHUAI,

OCBOCHME COLMAJIBHBIX HOPM, MPABUJ MOBEICHMS, pojed M (OpPM COLMAIBLHON JKU3HU B IPYIMIax M COOOLIECTBAX, BKJIOYAs B3pOCIbIEe U
COLlMaJIbHBIE COOOINECTBA; y4yacTHE B IIKOJIBHOM CaMOYIPaBJIIEHUM U OOIIECTBEHHOM »XU3HU B IpeJieslax BO3PACTHBIX KOMIIETCHIMH ¢
Y4€TOM PErHOHANbHBIX, STHOKYJIbTYPHBIX, COLIMAIBHBIX M 3KOHOMHUYECKUX 0COOEHHOCTEH;

pa3BUTHE MOPAJIBHOTO CO3HAHHUS U KOMIIETEHTHOCTH B PELICHUH MOpAIbHBIX IMPOOJIEM Ha OCHOBE JUYHOCTHOIO BbIOOpa, (hopMHUpOBaHUE
HPaBCTBEHHBIX YYBCTB MU HPABCTBEHHOI'O MOBECHUS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILIEHHSI K COOCTBEHHBIM MTOCTYIIKaM;

dbopMUpOBaHHEe KOMMYHHKATHBHOW KOMIETEHTHOCTH B OOIIEHMH W COTPYJHUYECTBE CO CBEPCTHUKAMHU, ACTbMH CTapIIEro W MIIAAIIETO
BO3pacTa, B3POCIBIMHU B Ipoliecce 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, YueOHO-UCCIeI0BaTEIbCKON, TBOPYECKOM U IPYTHX BHUJIOB
JIeATEIIbHOCTH;

(dbopMUpOBaHKE LIEHHOCTU 3JJ0POBOrO U OE30MacHOT0 00pa3a >KU3HM; YCBOCHHE MPaBWJI MHAUBUAYAIBHOTO U KOJIJIEKTUBHOTO OE€301acHOTO
MOBEJICHUS B UPE3BBIYANHBIX CUTYAIIHIX, YTPOXKAIOIINX KU3HU U 3J0POBBIO JIFOJICH, TTPaBUJI MOBEICHHS HA TPAHCIIOPTE U HA JOPOTaX;



(dbopMUpOBaHHE OCHOB SKOJOTHYECKON KYJIbTYPbl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO KOJIOTUYECKOTO MBIIIIEHHUS, PA3BUTHUE OTIbITA
9KOJIOTMYECKH OPUEHTUPOBAHHOM pedhIeKCUBHO-OIICHOYHON U MPAKTUYECKOM 1eATeIbHOCTH B )KU3HEHHBIX CUTYalIUAX;

OCO3HAaHUE 3HA4YCHUsA CEMbHU B KHM3HHM YCIOBCKa U O6H.[CCTB3, IIPUHATUE LEHHOCTHU ceMeHOM KHU3HH, YBAXKHUTCIBHOC U 3a00TJINBOE
OTHOIIICHHUE K YJIEHAM CBOCH CEMBbU;

Pa3BUTHE J3CTECTHYCCKOI'O CO3HAHHSA 4YE€PE3 OCBOCHHUEC XYHAOXKCCTBCHHOI'O HACICAWUA HAPOJOB Poccun un MuUpa, TBOp‘lGCKOﬁ JCATCIIBHOCTH
OCTCTUYCCKOI'O XapaKTepa.

MeTanpeameTHbie

Pezynamuenvie

YMEHHE CaMOCTOATEIbHO ONPEIEIIATh eI CBOEr0 00y4eH s, CTaBUTh U (JOPMYJIUPOBATh Ui ce0sl HOBBIE 3a/1a4u B y4€0e U 103HABATEIbHOM
JESTEeIbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECH CBOEH I103HABATEIbHOM IEATEIbHOCTH;

YMEHHE CaMOCTOSTEIbHO [UIAHUPOBATh MYTH JOCTIXKEHUS LieJIel, B TOM YMCie albTepHATHUBHbIE, 0OCO3HAHHO BHIOMPATh Hanbosee 3pPpeKTUBHbIE
CrocoO0BbI pelIeHus yueOHbIX U T03HABATEIbHBIX 3a/1a4;

YMEHHE COOTHOCHUTBH CBOM JEHCTBHSI C INTAHUPYEMBIMH PE3YJIbTaTAMH, OCYIIECTBIISATH KOHTPOJIb CBOEH AESITEIbHOCTHU B IIPOLIECCE AOCTUKECHUS
pe3ynbTaTa, OlpeleNaTh CIoco0b! 1eHCTBUI B paMKaX IPEeAIOKEHHBIX YCIOBHH U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEHCTBUSI B COOTBETCTBHH C
W3MEHSIOIIEHCS CUTYyalueH;

YMEHHUE OLICHUBATh [IPABUILHOCTD BBINOJIHEHHs y4EOHOM 3ajauu, COOCTBEHHbIE BO3MOKHOCTH €€ PELLICHNUS;

BJIaJICHHE OCHOBAMHU CAMOKOHTPOJISl, CAMOOILICHKH, TIPUHATHUS PEIICHUI U OCYIIECTBICHNUSI OCO3HAHHOTO BbIOOpa B yueOHOM U 103HaBaTEIbHON
JESATEIIHOCTH;

Ilo3nasamenvHuole

YMCEHUC ONIPCACIIATD IMOHATHA, CO3AaBaTh 0606LL[€HI/DI, YCTaHAaBJIMBATb aHAJIOT'UH, KJ'IaCCI/I(bI/IHI/IpOBaTL, CaMOCTOATCJIIbHO BBI6I/IpaTB OCHOBaHUA U
KpUTCpUU 1JIA KJ'IaCCI/I(bI/IKaLII/II/I, YCTaHaBJIMBATh NPUIMHHO-CIICACTBCHHBIC CBA3HU, CTPOUTD JIOTUYCCKOC PACCYKICHHUEC, YMO3AKIIIOYCHHUC
(I/IH,Z[yKTI/IBHOC, ACAYKTUBHOC U 110 aHaJ'IOFI/II/I) " ACJ1aThb BbIBObI,

YMCEHHUEC CO3aaBaTh, IPUMEHATL U Hp606pa3OBBIBaTI> 3HAK1 U CUMBOJIbI, MOJICJIM U CXCMBbI JI pCHICHUA y‘IG6HBIX U IIO3HABAaTCJIbHBIX 3aJ1a4,
CMBICJIOBOC YTCHHC,

Kommynukamuegnoie




YMEHHE OpraHU30BbIBATh YYEOHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTENIEM U CBEPCTHUKAMU; pa00TaTh HHAMBUAYAJIbHO U B
rpyinmne: HaxoAuTh OOIIIee pelIeHUe U pa3periaTb KOHMINKTH Ha OCHOBE COTJIACOBAHMS MO3UIUI U yuéTa HHTEpPEeCcOB; (HOpPMYyINPOBATh,
apryMeHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

YMEHHE OCO3HAHHO HMCIIOJIb30BATh PEUEBbIE CPEICTBA B COOTBETCTBUH C 3aaueii KOMMYHUKALIMU JIJIs1 BBIPAXKEHHS CBOMX UyBCTB, MBICIIEH 1
MOTPEOHOCTEH; IITAHUPOBAHMS U PETYJISIIUN CBOCH JESITeILHOCTH; BIIaJIECHUEC YCTHON M MUCbMEHHOM PEUbI0, MOHOJIOTHYECKON KOHTEKCTHOM
peubto;

¢dopMHupOBaHUE U pa3BUTHE KOMIETEHTHOCTH B 00JIACTH UCIIOJIb30BAaHHS HHPOPMALMOHHO-KOMMYHHKAIIMOHHBIX TexHonorui (nanee MKT—
KOMIICTEHIIHH );

q)OpMI/II)OBaHI/Ie " pa3BUTUC DKOJIOTHYICCKOI'O0 MBIIJICHUSA, YMCHUC IIPUMCHSATDH €TI0 B H03HaBaTeHLHOﬁ, KOMMyHHKaTHBHOﬁ, COHHaHLHOﬁ IMPAKTUKE
U 1po(hecCHOHAILHON OpHEHTALINH.

K npeamerHbim pe3yibTaTaM 0a30BOro ypoBHSI OTHOCSTCS:

c(OPMHUPOBAHHOCTD MPEICTABICHUNA O POJIM U MeCTe (PU3UKU B COBPEMEHHON Hay4YHOI KapTHHE MHpA; IOHUMaHHUE (PU3HUECKON CYLTHOCTH
HaOmoaeMblXx BO BceneHHOW sBieHUil; moHuMaHue poiau (U3MKA B (OPMHPOBAHHUU KPYyro3opa M (YHKLUHOHAJIBHOM I'PaMOTHOCTH
YeJloBeKa JJIs PEeLeHUs] IPAaKTUUECKUX 3aay;

BJIaJICHHME OCHOBONOJAraloMUMU (PU3MYECKUMH MOHATHSAMM, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPHUSIMH; YBEPEHHOE II0Jb30BaHUE
¢bu3n4ecKoil TEepMUHOJIOTHEH U CUMBOJIMKOM;

BJIa/ICHHE OCHOBHBIMM METOJIaMU HAY4YHOI'O MO3HAHUS, UCIIOJIb3yeMbIMH B (hu3HKe: HAOII0JEHHE, ONHCaHUE, U3MEPEHUE, SKCIIEPUMEHT;
yMeHHsI 00pabaThIBaTh Pe3yJIbTaThl U3MEPEHHI, 00HAPYKUBATh 3aBUCUMOCTh MEXAY (PU3NYECKUMU BETUUMHAMHU, OOBSICHITH NOJy4YEeHHbIE
pE3yJIbTAThl U AENaTh BBIBOJBL;

c(OpMUPOBAHHOCTh YMEHUS pelIaTh PU3NUYECKHUE 3a/1a4H;

c(OPMHPOBAHHOCTh YMEHUS MPUMEHSTH MOJyYeHHbIE 3HAHUA AJI OOBSICHEHUS YCIOBHM NMPOTEKaHUs (PU3MUECKUX SBJICHUI B MpPUpPOJAE U
JUIS IPUHATHS IPAKTUYECKUX PEILIEHUHN B IOBCETHEBHOM KU3HU;

c(OpPMHUPOBAHHOCTH COOCTBEHHOM MO3MIIMU 10 OTHOLIEHUIO K (PM3MYECKO HHPOpMAaILIMHU, ITOTy4aeMOi U3 pa3HbIX HCTOUYHUKOB.

7 kaacce
K xonny 7 knacca o0y4aromuiicss HAy4YuTCs:

co0Jr01aTh MpaBmuiia 0€30MaCHOCTH M OXPaHbBI TPyAa MpH padoTe ¢ yIeOHBIM U JIA0OPATOPHBIM 00OPYIOBAHHUEM;
IIOHUMATh CMBICII OCHOBHBIX CI)I/ISI/I'-IGCKI/IX TEPMHUHOB: q)HSI/I‘IeCKOC TEJ10, (1)I/ISI/ILICCKOG SIBJICHUE, CbI/ISI/I‘-IeCKaH BCJIIMYHUHA, CIWHUIIbI
HU3MEPCHUS,;



pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIN (U3NIECKAX METOJ0B; aHAIU3UPOBATH OTICIbHBIC JTAlbl MPOBEIACHUS
UCCIIeIOBAaHUI M HHTEPIPETUPOBATH PE3yIIbTaThl HAOIFOICHHUN U OIBITOB;

CTAaBUTH OIIBITHI I10O UCCIICAOBAHUIO (I)I/I3I/I‘-IGCKI/IX SIBJICHUU UJIA (1)PI3H‘-I€CKI/IX CBOMCTB Tesl 0€3 UCIOIb30BaAHUS MMPAMBIX I/I3MepeHI/II71; IIpu 5TOM
dbopMynupoBaTh mpodiIeMy 3a/1a4y yu4eOHOT0 SKCIEPUMEHTa; COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYAOBAHHUS;, IPOBOAUTH OIBIT U
(bOpMyIHPOBATH BBIBOJIBI.

[Tpumeuanue. [Ipu mpoBeeHUN UCCIeOBaHNS (PU3MUECKUX SIBICHUH H3MEPUTEIbHBIE TPUOOPHI NCTIONIB3YIOTCS JIMIIb KAK TaTYNKH U3MEPEHHS
(Gu3n4ecKrx BEIUUYMH. 3aMUCH MOKA3aHUM MPSIMBIX U3MEPEHUIl B 3TOM cllyyae He TpeOyercs.

NOHUMATh POJIb SIKCIEPUMEHTA B MOJIYYEHUH HAyYHOU HH(POPMALINY;
POBOJUTH MPSMbIE U3MEPEHHs (PU3MUECKUX BEIMUYMH: BPEMs, pacCTOsIHME, Macca Tela, 00beM, cujla, aTMOC(HEpHOE JaBlIEHUE, MIPH 3TOM
BBIOMPATh ONTHMAJIBHBIN CITOCOO M3MEPEHUs M NCIIOIh30BATh MPOCTEHIIINE METO bl OLIEHKH MOTPEIIHOCTEH H3MEPEHHIA.

HpHMeanI/IC. JIrobas yqe6Ha}1 [mporpamMma I0JIDKHa obecneynBaTh OBJIAACHUC IIPAMBIMHU HU3MCPCHHUAMH BCCX IICPCUUCIICHHBIX (1)I/ISI/I‘IGCKI/IX
BCJIIMYHH.

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C MCIIOJB30BAaHMEM IMPSIMbBIX W3MEPEHUH: IPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (DMKCHPOBATh PE3YJbTaThl MOJyYEHHON 3aBUCUMOCTH (U3NYECKUX BEJIWYMH B BUJAE TAOIUIL] U IpaMKOB, JI€JIaTh BBIBOIBI IO
pe3yJbTaTaM UCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEJIMUMH: IIPU BBINOJIHEHUH U3MEPEHUH COOMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY, ClIEAys
IIPEIUI0KEHHOW MHCTPYKIMH, BBIYUCIIATH 3HAYEHUE BEIUYMHBI U aHAIM3UPOBATh MOJIYYEHHBIE PE3Y/bTAThl C YYETOM 3aJaHHOW TOYHOCTH
U3MEPEHU;

aHaAJM3UPOBATh CUTYallUU MPAKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa, y3HaBaTh B HUX MPOSIBICHHE M3YyYCHHbIX (PM3UUECKUX SIBICHUN WM
3aKOHOMEPHOCTEH U MPUMEHSTh UMEIOIUECS 3HAHUS ISl UX 00BbSCHEHUS;

MOHUMAaTh MPUHIUIBI JEHCTBUS MALIUH, TPUOOPOB U TEXHUUECKUX YCTPOICTB, YCIOBUS UX O€30MAaCHOI0 MCIIOJIb30BAaHMS B ITOBCETHEBHOM
KU3HH;

UCIOJIb30BaTh IMPH BBINOJIHEHUN YYEOHBIX 3aJad HAy4YHO-TIONMYJIAPHYIO JIUTEPATypy O (U3MUYECKUX SIBJICHMSX, CIPABOYHBIE MaTepUalbl,
pecypcbl HTEpHET.

OOyuarommiicss MOJTY4YUT BO3MOKHOCTh HAYUYHTHCH:

0CO3HABAMb YEHHOCMb HAYYHLIX UCCIe008aHUL, PONb (QUIUKU 6 pacCuUpeHuu Npeocmdasienull 00 OKpyxicarwem Mmupe u ee 6KIa0 6
VAVYUeHUe Kauecmea HCUHU,

UCNONb306AMb  NpUeMbl NOCMPOeHUs @GU3UYeCKUX Modenel, NOUcKka u QOpMyIUpoOsKU O0KA3AMENbCME BblOGUHYMbBIX 2UNOmMe3 U
MeopemuyecKux 66160008 HA OCHO8E IMNUPUYECKU YCIAHOBIIEHHBIX (PaKmos,

CpasHU8ams MOYHOCMb UBMEPEeHUsl QUUYECKUX GeIUYUH NO BelUYUHe UX OMHOCUMENbHOU NOCPeWHOCMU NPpU NPOBeOeHUU NPAMbIX
usMepeHul,



CAMOCMOAMENLHO NPOBOOUMb KOCBEHHble UBMEPEHUS U UCCIe008aAHUS (DUUYECKUX BEIUUUH C UCNOTIb308AHUEM PA3IUYHBIX CHOCOD08
usmMepenuss huzUYecKuUx 8eluUyUHt, bloOUpPams cpedcmea UsmMepenus ¢ yiemom HeooXo0uMol moyHOCmu usmepeHuli, 060CHO8blI8ams 8b100p
cnocoba uzmepenus, a0eK8amHo20 NOCMABLEeHHOU 3a0aye, NPO8OOUMb OYEHK) 00CMOBEPHOCMU NOJLYYEHHBIX Pe3)IbIMaAmos;

B80CNPUHUMAMb UHDOpMAYUI0 PUIULECKO20 COO0EPIHCAHUS 8 HAYYHO-NONYIAPHOU Jumepamype U cpeocmeax Maccoeou uHgpopmayuu,
KpUmu4ecku oyeHu8ams NOLy4eHHYI0 UHGopmayuio, aHaiuzupys ee cooepaicanue u OanHvle 06 UCMOoYHUKe uHghopmayuu,

co30aeamv coOCMBEHHbIE NUCbMEHHbIE U YCMHble COOOWEHUs O DUULECKUX ANEeHUSAX HA OCHOB8E HECKONbKUX UCMOYHUKO8 UHGOpMAayuu,
COnpoBodCcOams 8blCMynieHue npezenmayuel, Yyumaoleas 0coOeHHOCMU ayOUmopuy c8epCmHUKOS.

Mexanu4yeckue siBJICHHS
OOyuarommiicss HAyYUTCA:

pacrio3HaBaTh MEXaHWYECKHE SBJICHUS U OOBACHATH Ha OCHOBE MMEIOLIUXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCIOBHS IPOTEKAHUS ITHX
SBJICHUI: pAaBHOMEPHOE U HEpAaBHOMEPHOE JIBUKEHUE, MHEPLIMS, B3aUMO/JICHCTBUE Tell, epe/ladya JaBJIeHUs] TBEPAbIMU TEIaMH, KUIKOCTIMU
W razamu, aTMoc(epHOe JaBJIeHHUE, TUIABaHUE TEJI, PABHOBECHE TBEPABIX TeJl, IMEIOLINX 3aKPEIUICHHYIO OCh BPAIlCHUS;

OIKCBIBATh U3YYEHHbIEC CBOIMCTBA TEJ M MEXaHUUYECKHUE SBJICHUS, UCTIONb3Ys (pU3UUYECKre BEIMYUHBL: IyTh, IEPEMELICHNE, CKOPOCTh, Macca
TeJsa, IUIOTHOCTh BEIECTBa, cuja (Cuiaa TSDKECTH, CUila YHOPYTOCTH, CUila TPEHMs), JaBlieHHE, KMHETUYeCKas SHEeprus, MOTeHLUAIbHas
JHEprusi, MexaHuyeckas padbora, Mmexanudeckass MomHocTb, KI1/ nmpu coBepiiennn padboThl ¢ UCIOIb30BAHUEM IIPOCTOrO0 MEXAaHU3MA, CUjla
TPEHUs; MPU ONMCAHUU IMPABUIBHO TPAKTOBATh (PM3UUYECKUN CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHUS M €AMHHUIBI U3MEpPEHMUs,
HaXOJUTh (OPMYIBI, CBS3BIBAIOIIUE JAHHYIO (U3NYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMH, BBIYHCIATH 3HAUYECHUE (HU3UUECKOM
BEJIMYMHBI;

AQHAJIM3UPOBATh CBOICTBA TeJl, MEXaHUUECKUE SIBIICHUS U MPOLIECCHI, UCIONb3Yys (PU3NYECKUE 3aKOHBI: 3aKOH COXPAaHEHUS YHEPrUH, 3aKOH
BCEMUPHOI'O TATOTEHUS, MPUHIUI CYNEPIO3ULIMK CUI (HAXOXJIECHHE paBHOJEHCTBYOIIENH cuibl), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena; Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA M €M0 MaTEMaTHUECKOE BBIPAKEHUE;

pa3nu4aTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (PU3MUECKUX MOJIENel: MaTepuaabHas TOUKa, MHEpPIHaJIbHAs CUCTEMA OTCUETa;

pelarhb 3a/1a4M, UCIOJb3ys (pU3NUECKUe 3aKOHBI (3aKOH COXpaHEHMs dHepruH, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u GopMmysl,
CBSI3bIBaIOIME (PU3MUECKUE BENUYMHBI (yTh, CKOPOCTb, Macca Teja, IUIOTHOCTh BEIECTBA, CHJIA, JaBJIEHUE, KMHETHUYECKas 3HEeprus,
NOTEHLIMAJbHAsl JHEPrusi, MexaHuueckas pabora, mexaHudeckas MomHocTb, KIIJ[ mpocroro mexaHusma, cuia TPEHHUS CKOJIbXEHHUS,
K03 PULIMEHT TpeHHs): Ha OCHOBE aHAJIM3a YCJIOBMS 3a/lauM 3alUChIBaTh KPaTKOE YCJIOBHUE, BBLACIATh (PM3MUECKUE BEIMUYMHBI, 3aKOHBI U
(dbopMyIibl, HEOOXOIUMBIE JUISl €€ PELEeHUS, IPOBOIUTh PACUETHI U OLIEHUBATh PEATbHOCTh MOJYYEHHOTO 3HaUEHUS! (PU3NYECKON BETUUHUHBI.

O0yuyarommiicsi MOJyYUT BO3MOKHOCTh HAYYUTHCS:

UCNONb308aMb 3HAHUSA O MEXAHUYECKUX SGNEHUAX 8 NOBCEOHEeBHOU HCUZHU O 0becnedenus 6e30nachocmu npu oopawjeHuu ¢ npubopamu u
MeXHUYeCKUMU YCMPOUCMEamu, Olisi COXPAHEHUs 300pP08bsi U COONI0OEHUS HOPM IKOJO2UYECKO20 NOBeOeHUsl 8 OKpyycarowel cpeoe;
NpUBOOUMsb NpuMepbl NPAKMUYECK020 UCHONb308AHUSL DUSUYECKUX 3HAHUL O MEXAHUYECKUX A6NeHUAX U DUSUYECKUX 3aKOHAX, Npumepbl
UCNONb308AHUS 80300HOBIAEMBIX UCTIOYHUKOS IHEPSUL, IKONOSULECKUX NOCIe0CMEUL UCCAe008AHUS KOCMUYECKO20 NPOCIPAHCNG,
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Paziuuams  SpaHuybl NPUMEHUMOCU  (QU3UYECKUX 3AKOHO8, NOHUMAMb 6Ceobwuti xapakmep @YHOAMEHMAIbHbIX 3AKOHO8 (3AKOH
COXPAHEHUsT MeXAHUYEeCKOU SHepeuu, 3aKOH COXPAHEHUs UMNYAbCA, 3AKOH 6CEMUPHO20 MSCOMEHUs) U OSPAHUYEHHOCHb UCHOLb306AHUSL
yacmHwIx 3aKkoH08 (3akoH I yka, Apxumeda u op.),

HAX00Umsb A0eK8AMHYI0 NPeONONCeHHOU 3adaye QU3UYECKYI0 MOOelb, paspeuams npooiemy KAaK Ha OCHO8e UMEHUWUXCS 3HAHULU NO
MeXAHUKe ¢ UCNONb308AHUEM MAMEMAMUYECKO20 annapamd, maxk u npu NOMouju Memooo8 OYeHKU.

TenJioBble sIBJIEHUA
OO0yyammiicss HAY4YUuTCs:

pacrio3HaBaTh TEIUIOBBIC SIBIICHUS U OOBSICHATH Ha 0a3e UMEIOIIUXCS 3HAHWH OCHOBHBIC CBOMCTBA WJIM YCIIOBHUS NMPOTEKAHMS 3TUX SIBICHUI:
muddy3us, U3MEHEHHE oObeMa TeJl NpU HarpeBaHuU (OXJaKACHUH), OONbIIas CKMMAEMOCTh Ta30oB, Mayas CKUMAEMOCTh JKUAKOCTEH U
TBEpPABIX TeJl, TEIUIOBOE PaBHOBECHE, MCIApeHHe, KOHCHCANNS, IUIABJICHNE, KPUCTAIUIM3ANNs, KUIIEHHE, BIKHOCTh BO3/yXa, Pa3IHMYHbIC
CHocoOBI Teruionepesaun (TerIONPOBOAHOCTh, KOHBEKIMS, H3JIy4EHHE), arperaTHbIe COCTOSHUS BEIIECTBA, IOTJIOMIEHHE YHEPTUU TPHU
UCTIapEHHH KUAKOCTH U BBIJICJICHHE €€ TIPH KOHICHCAIMH Tapa, 3aBUCUMOCTh TeMITEPaTyphl KUTICHUS OT JaBJICHHUS;

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YYCHHBIX (PM3HMUECKUX MOJIENICH CTPOSHHS Ta30B, KHUIKOCTEH M TBEPBIX TE,

OTIMCHIBATH U3yYCHHBIE CBOMCTBA TEI ¥ TEIUIOBBIC SIBJICHHUS, UCIIONB3YS (PM3UUECKUE BEIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHs,
TeMIlepaTypa, yJelbHas TeIUIOEMKOCTh BELIECTBA, YAEIbHAs TEeIJIOTa IUIAaBJICHHS, YIeJIbHAs TEIUIOTa apooOpa3oBaHusl, yAEIbHAs TEeIIoTa
CrOpaHus TOILIMBA, KOA(P(UIIMEHT MOJIE3HOro ASHCTBUS TEIIOBOTO JBUTATENS; IPU ONMCAHUU MPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI
UCTIOJIB3YEMBIX BEIMYUH, UX 0003HAYCHHS U CIMHULIBI U3MEPEHUs, HAXOAUTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BEIUYHHY C
JIPYTrUMU BEJTMYMHAMHE, BEIYUCIIATH 3HAYCHNE (PU3NIECKON BEITUUNHBI;

aHAJTM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIC SBJICHHUS M MPOIECCHI, HMCIIOJB3Ysl OCHOBHBIC TOJIOKEHUS aTOMHO-MOJIEKYJSIPHOTO YUYEHHS O
CTPOCHUU BEIECTBA U 3aKOH COXPAHEHUS SHEPTHH;

IPUBOAUTH MPUMEPHI IPAKTUYECKOTO UCIIOIb30BaHUs (PU3NYECKUX 3HAHUM O TEIUIOBBIX SBJICHMSIX;

pemaTh 3a/aud, HMCIOJNIb3Ys 3aKOH COXPaHEHHs DHEPTMH B TEIUIOBBIX Ipoleccax W (HOpMYJbl, CBS3BIBAIONINE (DU3UUYECKHE BEITHYMHBI
(KONMMYECTBO TEIUIOTHI, TEeMIIepaTypa, YAENIbHAs TEIUIOEMKOCTh BEIIECTBA, YHAENbHAs TEIUIOTAa IUIABJICHMSA, YAEIbHas TEIUIOTa
napooOpa3zoBaHus, yJelbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KO3()(UIIMEHT MOJIEe3HOro ASHCTBUS TEIUIOBOTO JBUraTels): Ha OCHOBE aHAJIN3a
YCIIOBHS 3a/Ia4M 3alHCHIBATH KPATKOE YCIIOBHE, BBIICIATH (PU3MUECKUE BEIMYHMHBI, 3aKOHBI M (OPMYJIbI, HEOOXOAMMEIE ISl €€ peIIeHus,
IPOBOJUTH PacyeThl U OLIEHUBATh PEAIbHOCTh MOJyYEHHOI'O 3HaUeHUs (PU3HMUECKON BEITUYHHBI.

OOyuarommiicst NOJTYYUT BO3MOKHOCTh HAYYHUTHCH:

UCNONIL306AMb 3HAHUS O MENN08bIX AGNEHUAX 8 NOBCEOHEBHOU HCU3HU OJisl oDecneyeHus 0e30nacHocmu npu oopawjeHuu ¢ npubopamu u
MeXHU4eCcKUMU YCMpoUucmeamu, Ol COXPAHEHUs 300p08bsi U COOMI0OEHUs HOPM IKONOSUYECKO20 NO0Ge0eHUsl 8 OKpydcalouel cpeoe;
APUBOOUMb NPUMEPLL IKONOSULECKUX NOCIe0CmEULl pabombl 08uzameinel 6HYmpeHHe20 C20PAanus, Meniossix U 2UOPOINEKMPOCMAHYULL
pasauuams 2panuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6Cceobuull xapakmep @QYHOAMEHMANbHLIX QUIUYECKUX 3AKOHO8
(3aKOH COXpaHeHUs FIHeP2UL 8 MENI0B8bIX NPOYECcax) U 02PaAHUYEHHOCHb UCNOIb308AHUS YACTIHBIX 3AKOHO8,
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HAXo0ums a0ek8amHyo NpeoylodHCeHHOU 3adaye GU3UYeCKYr0 MoOelb, paspeulamv npooiemy KAk HA OCHO8e UMEIOWUXCSA 3HAHUL O
MENNOBbIX ABIEHUAX C UCHONILIOBAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOwiu Memooos8 OYeHKU.

8 kiaacce

K xonny 8 kiacca o0yvaomuiicss HAy4YnTCs:

co0uro1aTh MpaBuiia 0€30MacHOCTH U OXPaHBI TPyla MpHU padboTe ¢ y4eOHBIM U TAOOPaTOPHBIM 000PYI0BAaHHEM;

IIOHUMATh CMBICJI OCHOBHBIX (bHSH‘-IGCKI/IX TCPMHUHOB: (1)I/ISI/I‘ICCKO€ TCIIO0, (1)I/I3I/I‘ICCKOG SIBJICHHUC, (bI/I?,I/ILIeCKaSI BCJINM4YMHA, CIWMHHUIIBI
WU3MEPCHUS;

pacrio3HaBarh MpoOIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMONIM (PU3UYECKUX METOIOB; aHAIM3HPOBATH OTHEIBHBIC 3TAIlbl MPOBEICHHS
UCCIICIOBAaHHUI U HHTEPIIPETUPOBAThH PE3YJIbTaThl HAOIOICHHUI U OIIBITOB;

CTAaBUTH OIIBITHI I10O UCCIICIOBAHUIO @mnqecm/lx SIBJICHUU WA (1)I/I3I/I‘~I€CKI/IX CBOMCTB Tesl 0€3 UCI0Ib30BaAHUA IMPAMBIX H3MepeHI/II>'I; IIpu 5TOM
dbopMymupoBaTh podiIeMy/3a1ady y4eOHOTO IKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYI0BAHMS; IPOBOIUTE OMBIT U
(bopMyITHPOBAThH BHIBOJIBI.

[Tpumeuanue. [Ipu mpoBeeHUN UCCIeTOBaHNS (PU3MUECKUX SIBICHUH H3MEPUTEIbHBIE TPUOOPHI NCTIONB3YIOTCS JIUIIb KAK JaTYNKH H3MEPEHHS
(bu3nUecKnx BeIMUYMH. 3aMUCH MMOKAa3aHUM MPSIMBIX U3MEPEHUI B 3TOM cllyyae He TpeOyeTcs.

MOHMMATh POJIb SKCIIEPUMEHTA B IMOTYYEHUH Hay4YHOH MH(pOpMaLKy;
IPOBOJUTH MPSMbIE U3MEPEHHs (PU3MUECKUX BEIMYMH: BpEMsi, pacCTOSIHHE, Macca Tela, 00beM, cuia, aTMOC(EepHOe TaBlIEHHUE; MPH STOM
BbIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUs M HCIOIb30BaTh IPOCTENIIINE METO bl OLIEHKH MOTPEIIHOCTEeH n3MEepEeHUH.

[Tpumeuanue. Jlrobasg yuyeOHas mporpamma JOKHA OOECHEeYMBATH OBJAJACHHUE MPSMBIMH HU3MEPEHUSMHU BCEX IMEPEUMCIICHHBIX (U3NYECKUX
BEJIMYHH.

IPOBOAMTH MCCJIEI0BAaHUE 3aBHUCUMOCTEH (M3NYECKUX BEIMYMH C HCIOJB30BAHHEM IMPSAMBIX U3MEPEHHI: IpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpPOBATh Pe3yJbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHJIE TAOIUIl U TpaduUKOB, JEJIaTh BBIBOJABI 110
pe3ynbTaTaM UCCIIEI0OBAHMS;

IIPOBOAMTH KOCBEHHbIE U3MEPEHUSI PU3NYECKUX BEJTMUYMH: MPU BHIIOJHEHUH U3MEPEHUN cOOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs
IIPEIIOKEHHON MHCTPYKIUH, BBIYMCIIATh 3HAYCHHUE BEIMYHMHBI U aHAIM3UPOBATh ITOJYYEHHBIE PE3yJbTAaThl ¢ YYETOM 3aJaHHOM TOYHOCTH
U3MEPEHHUI;

AQHAIN3UPOBATh CUTYALIUHU MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX IPOSBIECHHE M3YYEHHBIX (PU3MUECKUX SBJICHUH WU
3aKOHOMEPHOCTEN U MPUMEHSATh UMEIOIIUECS 3HAHUS TSl UX 00BSCHEHUS;

MOHUMATh MPUHIUIBI JSHCTBUS MAILIMH, TPUOOPOB U TEXHHUUECKUX YCTPOMCTB, YCIOBHS UX O€30MACHOI0 MCIOIb30BaHUS B IMOBCEIHEBHOU
KU3HH;

HCIIOJIb30BaTh IMPH BBINOJIHEHWN YYeOHBIX 3aJjad HAay4YHO-TIONMYJIAPHYIO JIUTEpaTypy O (U3MUYECKUX SIBJICHHSX, CIPABOYHBbIE MaTepUabl,
pecypcol HTEpHET.



OO0yyammiics MOJy4YuT BO3MOKHOCTh HAYYUTHCS

0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUU, PONb (QUIUKU 6 pacluuperuu npedcmasieHutl 00 OKpydlcaroujem mupe u ee 6Kiad 8
VAyUUeHUe Kayecmea HCU3HU,

UCNONb308aMb  NPUEMbl NOCMPOEHUsl (QuU3UUeCKUX Mooenetl, NOUCKA U (OOPMYIUPOSKU OOKAZAMENbCIE BblOBUHYMBIX 2unome3 Uu
MeopemuyecKux 6bl80008 HA OCHOBE IMNUPULECKU YCIMAHOBIEHHbIX (DaKmos;

CPABHUBAMb MOYHOCMb USMEPEHUSI (DUUYECKUX GeIUYUH NO BelUYUHE UX OMHOCUMENbHOU NO2PeUHOCMU NpU NpOo8eOeHUU NpPIMbIX
usMepeHull;

CaMOCMOSAMENbHO NPOBOOUMb KOCBEHHbIE UBMEPEHUsl U UCCIe008AHUS (DUBUYECKUX BEIUYUH C UCHONb308AHUEM PA3IUYHLIX CHOCOOO08
usMepeHust hu3ULeCKUx 8eIUdUH, BbLOUPAMb CPeOCMEd USMEPEHUSL C Y4emoM HeoOX00UMOU MOYHOCIU UMeperull, 000CHO8bL8AMb 8blOOD
cnocoba uzmepenus, a0eK8amHo20 NOCMABLEeHHOU 3a0aye, NPO8OOUMb OYEHK) 00CMOBEPHOCMU NOJLYYEHHBIX PE3YIbIMaAmos;

BOCHPUHUMAMb  UHDOPMAYUIO PUULECKO20 COOEPIHCAHUSL 8 HAYYHO-NONYIAPHOU Jumepamype u cpeocmeax Macco8ou uHGopmayuu,
KPUMUYECKU OYEeHUBAMb NOJLYUEHHYIO UHGOPMAYUIO, AHATUZUPYSL ee COOEPAHCAHUE U OAHHbLE 00 UCIOYHUKE UHGDOpMayul,

co30a6amv coOCMBEHHblEe NUCLMEHHbIE U YCMHble COODWEHUs O DUULECKUX SA8NEeHUSX HA OCHOBE HECKONbKUX UCMOYHUKO8 UHDOopMayuu,
CONpPoBOICOamb GbICMYNIeHUEe NPpe3eHmayuell, Y4umuléas 0CoOeHHOCMU AyOUMopUU C8epCmHUKOB.

DJIEeKTPOMarHUTHbIE SIBJICHUS
OOyuarommiics HAyYNTCH:

pacro3HaBaTh SJEKTPOMArHUTHBIC SIBJICHUS M OOBSICHSATH HA OCHOBE MMEIOIIMXCS 3HAHWM OCHOBHBIE CBOMCTBA WJIM YCIIOBUSI MIPOTEKAHUS
ATHUX SIBJICHUN: DIEKTPHU3AIMS TEN, B3aUMOJCUCTBUE 3apsAI0B, IEKTPUUECKUN TOK U €ro ACUCTBUS (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE),
B3aUMO/ICICTBUE MAarHUTOB, JJICKTPOMArHWTHAs WHAYKIHS, JCHCTBHE MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM M Ha JABUKYIIYIOCS
3apsHKEHHYIO0 YacTHUIy, JE€HCTBUE AJIEKTPUYECKOTO MOJIsl Ha 3apsDKEHHYI0 YacTUlly, MPSMOJIMHEWHOE paclpOCTPaHEHHUE CBETa, OTPAKEHUE U
IIPEIOMJIEHUE CBETA.

COCTaBJISITh CXEMbI JJIEKTPUUYECKHX IeNed C MOCIeJOBaTEIbHBIM W NapajUIeIbHbIM COEIUHEHHEM »3JIEMEHTOB, pa3iinyasi YCJIOBHBIE
0003Ha4YeHHSI DJIEMEHTOB AIIEKTPUUECKUX IeNeil (MCTOYHUK TOKA, KJII0U, Pe3UCTOP, PEOCTaT, TaMIIOUKa, aMIepMETp, BOIBTMET)).
HCIIOJIb30BaTh ONTUYECKUE CXEMBI JUIsl TIOCTPOSHUS N300paKEHUH B IJIOCKOM 3epKajie M cCOOMparolIeil TuH3e.

OTHUCHIBATh N3YYEHHBIC CBOMCTBA TEJ M AJIEKTPOMATHUTHBIE SIBICHUS, UCTIONB3Ysl (PU3UUECKHE BETMUYMHBL: SJICKTPUUECKUN 3apsijl, CUJIa TOKa,
JIEKTPUYECKOE HANpPSDKEHUE, 3JIEKTPUYECKOE COMPOTHUBIICHUE, YAEIbHOE CONPOTHUBIIEHHE BEIECTBa, padoTa AJIEKTPUYECKOro IMOJId,
MOIIIHOCTh TOKa, (POKYCHOE PACCTOSIHUE U OMTHYECKasl CUJIa TUH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, IJTMHA BOJHBI M YaCTOTA CBETA; MPH
OTIMCAaHUHU BEPHO TPAKTOBATh (PM3UUYECKUN CMBICI UCIOJIB3YEMBIX BEIHMYHMH, UX 0003HAYCHUS M €IMHUIIBI U3MEPEHUS;, HaXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3MUYECKYIO BEIMYUHY C APYTUMHU BETHUYNHAMHU.
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AQHAJIM3UPOBATh CBOMCTBA TeJ, SJEKTPOMArHUTHBIC SBJICHHMS M TPOLIECCHI, HCIONb3yd (PU3MUECKHe 3aKOHBI: 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsna, 3akoH Oma g y4yacTka uemnu, 3akoH Jkoyns-JleHia, 3akoH MPSMOJIMHEHHOTO PaclpOCTpaHEHUs CBETa, 3aKOH
OTpa’KeHHsI CBETA, 3aKOH MPEJIOMIICHHSI CBETA; PH 3TOM Pa3INyaTh CIOBECHYIO (HOPMYITUPOBKY 3aKOHA M €0 MaTeMaTHYECKOE BhIPaKEHUE.
MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCIIONb30BAHMS (PU3NUECKUX 3HAHUN O AJIEKTPOMArHUTHBIX SIBJICHHSIX

peliate 3aJayM, UCIMONb3ys (u3nueckue 3akoHbl (3akoH Oma ans ydacTka uenu, 3akoH JDkoyns-JIeHna, 3aKOoH MPsIMOJIUHEIHOTrO
pacnpocTpaHEeHHs] CBETa, 3aKOH OTPA)KEHMs CBETa, 3aKOH IPEOMJICHUSI cBeTa) U (OpMYyIibl, CBS3bIBAOLINE (U3MUECKHUE BETUYMHBI (Cuiia
TOKa, DJEKTPUYECKOE HANpSIKEHUE, HIIEKTPUUYECKOE CONMPOTUBIICHUE, YJEIbHOE CONPOTHUBICHHE BEUIECTBA, padoTa 3JIEKTPUUECKOrO MOJI,
MOIIHOCTh TOKa, (JOKYCHOE PACCTOSIHHE M ONTHUYECKasl CUJia JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YacTOTa CBETA,
dopMynbl pacyera 3JIEKTPUUYECKOTO COMPOTHUBIICHUS MPU IOCIEAOBATEIFHOM M IMapajuIeIbHOM COCJMHEHHUU IMPOBOJHUKOB): Ha OCHOBE
aHaJIM3a YCJIOBUS 3aJaud 3alKChIBaTh KPATKOE YCJIOBHE, BBIICIATH (PU3UUECKHE BEIUUYMHBI, 3aKOHBI U (OPMYIbl, HEOOXOIUMBIEC I €€
pENICHHUS, TPOBOANTH PACUEThI U OIICHUBATH PEATbHOCTD MOJIYICHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI.

OOyuarommiicst NOJYYUT BO3MOKHOCTh HAYYHUTHCH:

UCNONB308aMb 3HAHUA 00 INEKMPOMACHUMHBIX AGIEHUAX 8 NOBCEOHEeBHOU JHcU3HU Ol obecnedenus Oe30nacHOCmU Npu 00paujeHuu ¢
npubopamu u MexHU4eCKUMU YCmpoucmeamu, 0 COXpaHeHusi 300p08bs U COOII00EHUsL HOPM IKON02UUECKO20 NOBEOEHUs 8 OKPYICalowell
cpede; npusooUmsb NPUMePbL GIUSHUSL INEKMPOMACHUMHBLX U3TYYEHUL HA HCUBbLE OPSAHUZMBL,

pazuuams  SpaHuybl NPUMEHUMOCIU (U3UYECKUX 3AKOHO8, NOHUMAMb 6ceobwuti xapakmep @GYHOAMEHMANbHbIX 3AKOHO8 (3AKOH
COXPAaHeHUsl INeKMPUYecKoe0 3apsaoa) U O0SPAHUYEHHOCHb UCHONb306AHUS YACMHbIX 3aKOHO8 (3akoH Oma 01 y4acmka yenu, 3aKOH
IDicoynsa-Jlenya u op.);

UCNONb308aMb  NPUEMbl NOCMPOEHUs QuU3UYecKUx Mooenel, NOUCKA U @OOPMYIUPOSKU OOKA3AMENbCME BblOBUHYMbIX 2unomes U
MeopemuyecKux 8bl60008 HA OCHOBE IMNUPULECKU YCMAHOBNIEHHbIX (PAKmMo8, HaXxo0ums a0eK8amHyro npediodCeHHOU 3a0aye PUu3uiecKyo
MoOenb, paspeuams npooemy KaKk Ha OCHO8E UMEIOWUXCSL 3HAHUL 00 /1eKMPOMACHUMHBIX S8IEHUSX C UCNONIb308AHUEM MAMEMAMULECKO20
annapama, max u npu NOMowu Memooo8 OYeHKU.

9 knacc

BbINYCKHUK HAYYHTCS:

co0Jr01aTh MpaBuiia 0€30MaCHOCTH M OXPaHbI TPyAa MpU padoTe ¢ yUeOHBIM U JIA0OPATOPHBIM 00OPYI0BAHHUEM;

MOHUMATh CMBICI OCHOBHBIX (U3UYECKUX TEPMHUHOB: (u3uueckoe Teno, (usmueckoe siBIeHHE, (U3MUECKas BETUYMHA, E€IMHUIIBI
U3MEpEHHUS;

paciio3HaBaThb HpO6J’IeMBI, KOTOPBIE MOXXHO PCUHINTH MpPHU IMOMOLIN (1)I/ISI/ILI€CKI/IX MCTOHOB; aHAJIM3UPOBATH OTACIIBHBIC J3TAIlbl ITPOBCACHUA
MCCJIEIOBAaHUM U MHTEPIIPETUPOBATH PE3yNIbTaThl HAOIIOAEHH 1 OTIBITOB;

CTaBUTH OMBITHI 11O UCCIICIOBAHUIO (PU3MUECKUX SBICHUM WK (DU3MUECKUX CBOMCTB Tell 0€3 UCIOJIb30BAHUS MPSMBIX U3MEPEHUN; TIPU 3TOM
dbopMynupoBath mpodiieMy/3a1ady y4eOHOTO IKCTIEpUMEHTa; COOMpPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYAOBaHUS; TPOBOAUTH OMBIT U
(GbopMyIUpOBaTh BHIBOJIBI.
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[Tpumeuanue. [1pu npoBeaeHnn rccaea0BaHus PUINYECKUX SIBICHUN U3MEPUTENbHBIEC TPUOOPHI UCIIONIB3YIOTCA JIMIIh KaK JATYUKU U3MEPEHUS
(bU3HYECKUX BEIMYMH. 3alMCH MTOKa3aHUH NPSIMBIX U3MEPEHUN B 3TOM Cllydae He TpeOyeTcs..

IOHUMAaTh POJIb IKCIEPUMEHTA B MOJIYYEHUU HAYyYHOU MH(pOpMALINY;

IPOBOJIUTh HpsSMble H3MEpeHHUs (PU3MUYECKMX BEJIMYMH: BpEMs, PACCTOSHUE, Macca Teja, o0beM, CHia, TeMIleparypa, aTMoc(epHoe
JIaBJIEHUE, BJIAXHOCTb BO3/yXa, HAINPSDKEHHE, CHJIa TOKA, PaJuallMOHHbIM (OH (C MCIONb30BaHUEM JO3MMETpa); MPH ATOM BbIOUPATh
ONTUMAJILHBIN CIIOCO0 M3MEPEHHUS U HCIIOIB30BaTh MPOCTEUIIINE METOIbI OLICHKH MTOTPELTHOCTEH N3MEPEHUI.

HpI/IMe‘IaHI/IC. JIrobas yqe6Ha;I mporpamMma I0JI’KHA obecneynBaTh OBJIAZICHUC IPAMBIMHU H3MCPECHUSAMH BCCX IECPCUMUCICHHBIX (bl/ISI/ILIeCKI/IX
BCJIIMYHH.

IPOBOJUTh MCCIIEJOBAaHUE 3aBUCHUMOCTEH (PU3MUECKMX BEIMYUH C HCIOJIb30BAaHMEM MPSIMBIX H3MEPEHUI: MpPU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (DMKCHPOBATh PE3YJIbTaThl MOJyYEHHON 3aBUCUMOCTH (U3NYECKUX BEJIWYMH B BUJAE TAOIUL] U IpaHKOB, J1€J1aTh BBIBOBI 110
pe3yJbTaTaM UCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEJTMUMH: IPU BINOJIHEHUH U3MEPEHUN COOMPaTh KCIIEPUMEHTAIbHYIO YCTaHOBKY, CIEys
IIPEIUI0KEHHOW MHCTPYKIIMH, BBIYUCIIATH 3HAYEHUE BEIUYMHBI U aHAIM3UPOBATh MOJIYYEHHBIE PE3Y/bTAThl C YYETOM 3aJaHHOW TOYHOCTH
U3MEPEHU;

aHAJIM3UPOBATh CUTYallUH MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, y3HaBaTh B HUX MPOSIBICHUE M3YyYCHHbIX (PM3UUECKUX SIBICHUN WM
3aKOHOMEPHOCTEN M MPUMEHATh UMEIOLINECs 3HAHU U1 UX OOBSICHEHUS;

MOHUMATh MPUHIMIBI ISHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB, YCIOBUS UX 0€30MaCHOTO MCIOIB30BAHUS B MMOBCETHEBHOM
JKU3HU;

UCIIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 33aJau HAyYHO-TIONYJSIPHYIO JIMTEPaTypy O (puU3HuecKuX sIBICHMSX, CIIPABOYHbIE MaTepUalIbI,
pecypcbl HTEpHET.

BbIHyCKHHK MOJIYYMUT BO3MOKHOCTD HAYYUTHLCH:

0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008aAHUU, PONb (QUIUKU 8 paclUpeHUuU npeocmasgieHuti o6 oKpyxicarowem mupe u ee 6K1dA0 8
VAyYuleHue Kaiecmea HCU3HuU,

UCNONB306AMb  NpUEMbl NOCMPOEHUs QU3UUECKUX Mooelel, NOUCKA U QOPMYIUPOBKU OO0KA3AMENbCME BblOGUHYMbIX 2Uunomes U
meopemuyecKux bl80008 HA OCHOBE IMNUPUYECKU YCIAHOBIEHHbIX (DAKMO8,

CPABHUBAMDb MOYHOCMb UBMEPEHUsT DUUYECKUX BeUYUH NO GelUYUHe UX OMHOCUMENbHOU NOSPeuwHOCMU NpU NPO8eOeHUU NPAMbIX
usMepeHul,

CAMOCMOAMENbHO NPOBOOUMb KOCBEHHblE UBMEPEHUs. U UCCIe008aHUSA (DUULECKUX BEeNUHUH C UCNOTb30BAHUEM PA3IUYHLIX CNOCOD08
usMepeHus Pu3ULecKux 8eIuduH, 8blOUPaAms cpeodCcmsea UsMepeHus ¢ y4emom HeoOX00UuUMol moYHOCMU UsMepeHutl, 000CHOB8bIBAMb 8blOOD
cnocoba uzmepeHus, adeKk8amuHo20 NOCMABIeHHOU 3a0ade, NPoBOOUNb OYEHK) OOCHOBEPHOCIIU NOJLYYEHHBIX Pe3YIbmamos;

BOCNPUHUMAMb UHDOPpMAYUIO PUUYECKO20 COOEPIHCAHUS 8 HAYUHO-NONYIAPHOU Jaumepamype U Cpeocmeax MaccoBol UHpopmayuu,
KpUMUYeCKU OYeHUB8AmMsb NOJYUEHHYI0 UHDOPMAYUI0, AHATUZUPYS ee COOepIHCaHUue U OaHHble 00 UCIOYHUKe UHpopMayuu,
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cozoasamov coOCmMeEeHHble NUcCbMeHHble U YCniHble COO6U/;€HM}Z o qbu3uqea<ux ABNEHUAX HA OCHO6€ HECKOJIbKUX UCMOYHUKO6 umj)op/wauuu,
COI’lpOGOJfCOClWlb eblCcmynjlienue npeseﬂmauueﬁ, yuumoledas ocobennocmu aydumopuu C6EPCMHUKOE.

Mexannueckue siBJIeHUs
BbInyCKHUK HAY4YUTCSH:

pacrio3HaBaTh MEXaHWYECKHE SBJICHUS U OOBSCHATH Ha OCHOBE MMEIOIIUXCS 3HAHUH OCHOBHBIE CBOMCTBA WMJIM YCJIOBHS MPOTEKAHUS ITHX
ABJICHUI: PaBHOMEPHOE U HEPABHOMEPHOE JIBM)KCHHME, PABHOMEPHOE U PABHOYCKOPEHHOE IPSAMOJIMHEMHOE IBHUYKEHUE, OTHOCUTEIBLHOCTh
MEXaHUYECKOTr0 JIBUXKEHUs, CBOOOJHOE TaJIeHHE TeJl, PABHOMEPHOE JABMKEHHE 110 OKPYKHOCTH, MHEPILHS, pEaKTUBHOE JABHKEHHE, BOIHOBOE
JBUKEHUE (3BYK);

OINKCBIBATh M3YUYEHHBbIE CBOMCTBA T€I W MEXAHUYECKUE SIBJICHHS, UCIONb3ysd (U3NYECKUE BEIWYMHBI: IMyTh, IEpEeMELICHHE, CKOPOCTb,
YCKOpEHHUe, nepuoji oopalleHus, Macca Tesa, cuia (Cuila TSKEeCTH, CUla YIPYTroCTH, CUla TPEHUs), UMITYJIbC Tella, KHHEeTUYeCcKasi SHeprus,
NOTEHLMAIbHAs SHEPIUs, MEXaHUUYecKasi paboTa, MEXaHUUYEeCKasi MOILHOCTb, CUjla TPEHUS, aMILTUTY/a, IEPUOJ U 4acToTa KojeOaHuH, 1I1MHa
BOJIHBI M CKOpPOCTh €€ paclpOCTPAaHEHUs; IPHU OINUCAHUM MNPABWIBHO TPAKTOBATh (U3UYECKUN CMBICI HCHOJIb3YyEMBIX BEJIWYMH, HUX
0003HAUCHHsI W EIUHHIBI W3MEPEHHUs, HAXOAWTh (OPMYIbI, CBS3BIBAIOIINE JAaHHYIO (U3MYECKYIO0 BEIUYMHY C JIPYTHMHU BEIMYHHAMM,
BBIYHUCIIATH 3HaUEHHE (PU3NYECKON BEIMUHHBI;

AQHAJIM3UPOBATh CBOICTBA TeJl, MEXaHUUECKUE SIBJIICHUS U INPOLIECCHI, UCTIONb3Yyd (PU3NYECKUE 3aKOHBI: 3aKOH COXPAHEHUS SHEPruu, 3aKOH
BCEMUPHOI'O TATOTEHUS, MPUHLMII CYNEpHO3ULMM cui (HaxoxjaeHue pasHozeicTByromeil cuibl), I, II u Il 3akonsr HbroTOHa, 3aKoH
COXpaHEeHMsI UMITYJbca, 3aKOH ['yKa; mpu 3TOM pa3iindarh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMaTUUECKOE BhIPAXKEHHUE;
pa3nuyaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (PH3MUECKUX MOJICNICH: MaTepuaIbHas TOUKA, MHEPLIUAIbHAS CUCTEMa OTCUETA;

pemaTh 3aa4u, UCIOJb3ys (pU3MUecKue 3aKOHbI (3aKOH COXPAaHEHHs SHEPTHH, 3aKOH BCEMHPHOTO TATOTECHUS, IPUHIIHIT CYTIEPIIO3UIIUH CHJI,
I, II u III 3axonb! HptoTOHA, 3aKOH COXpaHEHUS UMITYJIbCa) U (POPMYIIbI, CBA3bIBAIOLINE (PU3NYECKUE BEIIMYUHBI (ITyTh, CKOPOCTh, YCKOPEHUE,
Mmacca Tela, CHJla, UMITYJIbC Tella, KWHeTUYecKasi SHeprus, MOTeHIMalbHas YHEPIUs, MeXaHu4ecKasi paboTa, MEXaHHM4YeCcKasi MOLUIHOCTb, CUJIa
TPEHMSI CKOJIBbXKEHUSI, KOO (DUIIMEHT TPEeHHUs, aMIUIUTY/1a, IEPUOJ U YacToTa KoJieOaHH, IMHA BOJIHBI M CKOPOCTb €€ PACIIPOCTPaHEHHMs]): Ha
OCHOBE aHaJIM3a YCJIOBUS 33Jauyl 3alMChIBaTh KPAaTKOE YCIIOBHE, BBIIEIATh (PU3HMUECKUE BEIMYHUHBI, 3aKOHBI U (hOPMYJIbl, HEOOXOAUMBIE IS
€€ pelIeHMs], TPOBOJUTH PAacueThl U OLIEHUBATh PEAIbHOCTH IMOTYYEHHOT0 3Ha4eHUsI (PU3NUECKON BEITHUNHBI.

BbIHyCKHHK MOJIYYMUT BO3MOKHOCTb HAYYUTHLCH:

UCNONB308aMb 3HAHUSL O MEXAHUYECKUX SIGNEHUSX 68 NOBCEOHEeBHOU JHCU3HU 05l 0Oecnederust 6e30nacHocmu npu oopaujeHulu ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMEamu, Olisi COXPAHeHUs. 300p06bsi U COONIO0EHUS HOPM IKOIOSUYECKO20 NOBeOeHUsi 8 OKpycaiouell cpeoe;
APUBOOUMb NPUMEPbI NPAKMUYECKO20 UCNONb308AHUA PUIUYECKUX ZHAHUN O MEXAHUYECKUX AGNEeHUAX U (QUUUECKUX 3aKOHAX; Npumepbl
UCNONB308AHUS 80300HOBAEMBIX UCTOYHUKO8 IHEPSUL, IKOTOSULECKUX NOCAeOCMBUL UCCTeO08AHUS KOCMUYECKO20 NPOCPAHCME,
pazuuams  2paHuybl NPUMEHUMOCU  (QU3UYECKUX 3AKOHO8, NOHUMAMb 6ceobwuti xapakmep @GYHOAMEHMANbHLIX 3AKOHO8 (3aKOH
COXPAaHeHUs MeXanudeckou dHepeuu, 3aKOH COXPAHEHUs UMNYIbCA, 3aKOH 6CEMUPHO20 MAOMEHUs) U O0SPAHUYEHHOCMb UCHONb308AHUS.
yacmuwix 3aKkoH08 (3akon I yka, Apxumeoda u op.),
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HAX00Uums A0eK8amuyr0 NpeonoNCeHHOU 3a0aye @U3UYECKYI0 MOoOelb, paspeuams npoojemMy KAaK HA OCHO8e UMEHWUXCS 3HAHUU NO
MeXaHUuKe ¢ UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowu Memooos OYeHKuU.

DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUSI
BbInyCKHUK HAY4YUTCSH:

pacrio3HaBaTh 3JICKTPOMATHUTHBIC SIBICHUS U OOBSICHATH Ha OCHOBE MMEIOIIMXCS 3HAHWW OCHOBHBIE CBOMCTBA WMJIM YCJIOBHUS MPOTEKAHHS
JTUX SBJICHUM: B3aMMOJCHCTBHE MAarHUTOB, JJICKTPOMArHUTHAsT MHIYKLHs, NEHCTBME MAarHUTHOIO IIOJs HAa NPOBOJHUK C TOKOM M Ha
JBIKYIIYIOCS 3apsDKCHHYIO YacTHUIly, JEHCTBUE AJIEKTPUUECKOrO IMOJS HA 3apSyKEHHYIO YaCTHILy, 3JIEKTPOMAarHUTHBIE BOJHBI, AUCIEPCHS
CBeTa.

ONKCHIBATh M3YyYEHHBIC CBOMCTBA T€J U AJIEKTPOMATHUTHBIEC SBJICHUS, UCIOJB3Ysd (DU3MUECKUE BEITUUYHHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA; MPU OMHUCAHUU BEPHO TPAKTOBATh (PM3UUYECKUN CMBICT HCIOIb3YyEMbIX BEMYHMH, UX 0003HAUCHUS U
€IMHUIIBI U3MEPEHUS; HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE TaHHYIO (U3NYECKYIO BEIMYHHY C APYTUMH BETHUNHAMH.

aAHAJIM3UPOBATH CBOMCTBA Tell, AJIEKTPOMArHUTHBIC SIBJICHUS M MPOLECCHI, UCMONB3YS (PU3UUYECKHE 3aKOHBI. MPU STOM Pa3iu4aTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BHIPAKEHUE.

NPUBOIUTH TIPUMEPHI IPAKTUIECKOTO MCIIOIB30BaHUS (PU3NIECKUX 3HAHUN O DJICKTPOMArHUTHBIX SBJICHHUIX

pemaTh 3aJauu, UCHOJIb3ysd (U3NYECKUE 3aKOHBI (POPMYIIBI, CBA3BIBAIOIINE (PU3MUECKUE BEIMYMHBI (CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M YacTOTa CBETA): HA OCHOBE aHaJM3a YCJIOBHUS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBUE, BBIACIATH (PU3MUYECKUE BEIUYUHBI,
3aKOHBI U (POPMYJIbI, HEOOXOUMBIE JJIs €€ PELICHHs, IPOBOJUTh PAaCUYeThl M OLEHUBATh PEaIbHOCTh MOJYYEHHOTO 3HaUeHUs (hU3MUECKOi
BEJINYUHBI.

BbIHyCKHHK MOJIYYUT BO3MOKHOCTb HAYYUTHLCH:

UCNONBb308aMb 3HAHUA 00 SNIEKMPOMACHUMHBIX SABIEHUSAX 6 NOBCEOHEGHOU JHCU3HU Olisl obecnedeHusi 6e30nacHOCmu npu oopaweHuu ¢
npubopamu U mexHu4yecKuMU yCmpoucmeamu, 0iisi COXpaHeHuss 300p06bsi U COONO0EHUS HOPM IKOJI02UHECKO20 NOBe0eHUs 8 OKpYicaloujell
cpeoe; npusooOUms npuMepbl GIUAHUS INEKMPOMASHUMHBIX UZTYYEHULl HA HCUBbLE OPLAHUZMBL,

UCNONbL308aMb  NPUEMbl NOCMPOEHUs  UUYECKUX Mooenel, NOUCKA U QOPpMYIUPOSKU OOKA3AMENbCME GblOBUHYMbIX 2unomes U
meopemu4ecKux 661860006 HA OCHOBE IMNUPUUECKU YCIMAHOBNEHHBIX (PaKmos,

Haxooums Aa0eK8AmHyr0 NpeodNoNCeHHOU 3adaue Qu3uyecKyro Mooelb, paspeuams npobiemy KAk HA OCHO8e UMEWUXC 3HAHUL 00
INEKMPOMACHUMHBIX SAGNEHUAX C UCNONbI0BAHUEM MAMEMAMUYECK020 annapama, max u npu noMowju Memooo8 OYeHKU.

KBanToOBbI€ siBJIeHUSI
BbINYCKHUK HAYYHTCS:

pacro3HaBaTh KBAaHTOBBIC SIBIICHUS W OOBSICHATH HA OCHOBE HMMEIOIIMXCS 3HAHWK OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS TPOTEKAHHS JTHUX
SIBJICHHI: €CTeCTBEHHAs] W WCKYCCTBEHHAs PaJHOAaKTHBHOCTH, O-, - W Y-U3JIy4eHHUsS, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa HU3ITYyYCHUS
aToMa;

OIMHUCBIBATh U3YUCHHBIC KBAHTOBLIC ABJICHHSA, UCIIOJIb3YA (1)I/I3I/ILIGCKI/IG BEJINYNHBI:

14



MaccoBO€ YHCII0, 3apsA0BOE YHCIIO, MIEPUOJT MOJTypacnaaa, SHeprus (POTOHOB; MPHU ONMUCAHUU MPABUIBHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHHs U €AUHULIBI U3MEPEHUS; HAXOAUTh (OPMYJIbI, CBSA3BIBAIONINE NaHHYIO (PU3NYECKYIO BETUUYHUHY C
JIPYTMMH BETUYMHAMU, BEIYUCIISITH 3HAUCHHUE (PU3NYCCKON BEITUIHHEI;

AQHAIM3UPOBATh KBAHTOBBIC SIBJICHUS, UCHOJNB3YS (U3MUECKHUE 3aKOHBI M TMOCTYJAaThl: 3aKOH COXPAHEHUS YHEPrHH, 3aKOH COXpPaHEHHS
ANEKTPUYECKOTO 3apsla, 3aKOH COXPaHEHUS MAacCOBOTO 4YHCIIA, 3aKOHOMEPHOCTH H3JIyUY€HHUs M MOTJIOUICHHS CBETa aTOMOM, MPU 3TOM
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €T0 MAaTEMaTHUECKOE BBIPAKECHNUE;

pa3ianyaTh OCHOBHBIE MTPU3HAKY TUIAHETAPHON MOJIENIN aTOMa, HyKJIOHHOM MOJIETT aTOMHOTO S]1pa;

MPUBOJUTH MPUMEPHI MPOSBICHUS B MPUPOJEC U MPAKTHUYECKOIO HCIONb30BAHUS PATUOAKTUBHOCTH, SJEPHBIX M TEPMOSACPHBIX pEaKiui,
CHEKTPaJIbHOTO aHAU3a.

BLIHyCKHI/IK MOJYYUT BO3MOKHOCTb HAYYUTHLCH:

UCNONb308aMb NOJYYEHHbIe 3HAHUSL 8 NOBCEOHEBHOU JHCU3HU NpU 0OpawyeHuu ¢ npubopamu u mexHudeCKUMu YCmpoucmeamu (Cuemyux
UOHUBUPYIOWUX Yacmuy, 003umemp), 0l COXPaHeHUsl 300P08bsl U COOIO0EHUS HOPM IKOTOSULECKO20 NOBE0eHUsl 8 OKpYcaroujeli cpeoe;
COOTHOCHTB YHEPTHIO CBSI3H ATOMHBIX sIJIEp C A€PEKTOM MACCHI,

nPUBOOUNb NPUMEPHL GIUAHUSL PAOUOAKMUBHBLX UZTYUEHUL HA JICUBLLE OPSAHUZMbL, NOHUMANMb NPUHYUN OeUCMEUsl 003UMEempPa U pa3iudams
VCIL0BUSL €20 UCNONIb308AHUS,

NOHUMAMb IKOJL02UYecKUe npoodiembvl, 803HUKAIOWUE NPU UCHOIb30BAHUU AMOMHBIX INEeKMPOCMAHYUL, U NYMU PeueHUs Smux npooiem,
nepcnekmuebl UCNOIb308aHUSA YNPABTAEMO20 MEPMOSOEPHO2O CUHMESA.

DJIeMeHThI ACTPOHOMMU
BbINYCKHUK HAYYHTCS:

yKa3bIBaTh Ha3BaHMs IutaHeT COJHEYHOH CHCTEMBbI; pa3jinyaTh OCHOBHBIE NPU3HAKU CYTOYHOTO BpallleHUS 3BE3JHOr0 HeOa, ABM)KEHUS
JIynsl, ConHIla U TUIAHET OTHOCUTENBHO 3BE31;
MOHMMATb Pa3INUUs MEXY FeJINOLEHTPUIECKON U T€OLEHTPUYECKON CHCTEMaMU MUPa;

BLIl'lyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTBHCHA:

VKA3vleams 0Owjue C8OUCMBA U OMAUYUA NIAHem 3eMHOU SPYRnbl U nianem-cueanmos; manvix men CONHeYHOU cucmemvl U OONbULUX
nJIaHem,; noib308ambCs Kapmou 36e30H020 Heba Npu HAOII00EeHUX 36€30H020 HeOa,

PAa3Iuuams OCHOBHbLE XAPAKMEPUCMUKU 36€30 (pasmep, ysem, memMnepamypa) COOMHOCUMb Yem 36e30bl C ee meMnepamypoll;

pa3ianyaTh TUIIOTE3bI O MPOUCXOXKIeHUN COTHEYHON CHCTEMBI.

Conep:xanue yueOHOT0 npeamera
7 kJacc

Du3uKa 1 pu3nyecKue MeToAbl U3y4eHH s NPUPOALI
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®usnka — Hayka o mpupone. dusmyeckue Tenma u sBieHus. HabGmonenuwe w omumcanue Qu3nyueckux sBiIeHUN. DU3MYECKUN SKCIEPUMEHT.
MopnenupoBanue SBICHMM M OOBEKTOB NpuUpojbl. Pu3NyEeCKHUE BEIMUYMHBI U UX H3MEpeHHe. TOYHOCTP M MOIPEUIHOCTh W3MEPEHH.
MexnayHaponHas cucrema euHuL. Ou3uka U TEXHUKA.
Jlabopamoprvie pabomoi

1) Omnpenenenne HeHbl JeJIeHUs HIKaIbl H3MEPUTEIHLHOTo prudopa

2) N3mepenne pasMepoB MaJIbIX Tl

Mexanu4yeckue siBJIeHHUS

Mexannueckoe nBHKeHHE. MaTepualibHas TouKa Kak MoJesb Gu3ndeckoro teaa. OTHOCUTENBHOCTh MEXaHU4YecKoro BmwkeHus. Cucrema orcyera.
Ou3nyeckue BEIUYUHBI, HEOOXOUMbIE 1JI OMUCAHUS IBUYKEHUS U B3aUMOCBS3b MEKIy HUMU (IIyTh, CKOPOCTb, BpeMs JBUKeHHUs ). PaBHOMEpHOE U
PaBHOYCKOpPEHHOE NpsIMOIMHENHoe aBkeHue. Muepuus. Macca tena. IlnotHocts BemiectBa. Cwia. Enumnunel cunel. Cuna Tsokectu. Cuna
ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocts. CBsi3b MEXIy CUIION TshKECTH M Maccol Tena. Jlunamomerp. PaBHonelictByromas cuna. Cuia
TpeHusi. Tpenue ckonbxeHus. Tpenue nmokosi. TpeHue B mpupojae U TexHuke. Mexanuueckass padora. Momuocts. Oueprus. [loTenuumanbHas u
KHUHeTH4eckas 3Heprusi. [IpeBpaiieHue OJHOTO BUAA MEXAHUYECKOM HEPrMU B JPYrol. 3aKOH COXPAHEHMs IOJHOW MEXaHUYECKOH 3HEeprumu.
[IpocTele MeXxaHU3MBI. YCIOBUS PaBHOBECUs TBEPIOTO Tela, UMEIOLIETO 3aKPEIUICHHYIO OCh IBM)KEHMs. MoMmeHT cuibl. LleHTp Tsbkectn Tena.
Poruar. PaBHoBecue cun Ha poryare. Poruarm B TexHuke, ObiTy U mpupoze. IlonBukHble M HemojABMKHBIE Oyioku. PaBeHCTBO paboT mpu
UCTIOJIB30BaHUH TPOCTHIX MEXaHU3MOB («30J10TOE TpaBMIIO MeXaHUKNY). Koadduiment nonesnoro neiictBus mexanu3ma. JlaBieHue TBEpPAbIX TeIl.
Enununer usmepenus nasienus. CrnocoObl u3MeHeHUs naBieHus. JlaBneHue >kuakocteil u ra3oB 3akoH Ilackans. /laBienue >KuIKOCTH Ha JHO U
crenkn cocyna. CooOmaromuecs cocynsl. Bec Bo3myxa. ATmocdepHoe nasienue. M3mepenue atmocdepHoro nasienus. Oneir Toppuderin.
Bapomerp-anepoua. ATMochepHoe JaBlieHHe Ha pa3iMuHBIX BbICOTaX. [ MapaBinyeckue MexaHU3Mbl (Ipecc, Hacoc). [laBieHue KuAKOCTH U rasa
Ha MOTpy’KEHHOEe B HMX Teno. ApxumenoBa cuia. [InaBanue Ten u cynoB BozgyxomnaBanue. Mexanuueckue konedanus. Ilepuon, uactora,
amMIIuTyAa kojebaHuil. Pesonanc. MexaHndeckue BOJHBI B OJHOPOJHBIX cpefax. J{iaMHa BONHBL 3BYK Kak MeXaHM4ecKas BOJHA. [ poMKOCTh u
BBICOTA TOHA 3BYKa.

Jlabopamopuwvie pabomul

3) N3mepenne macchol Tena

4) N3mepenune oobema Te

5) N3MepeHne mIoTHOCTH BELIECTBAa TBEPAOTO Tela

6) WccnenoBanue 3aBuCUMOCTH IehopMaIiuy PY>KUHBI OT CUJIbl. OnpesieieHne >KECTKOCTH MPY>KUHBI

7) N3mepenne cuibl

8) UccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT CHJIbI JABJEHHUS M OT XapakTepa MOBEPXHOCTH, €€ HE3aBUCHUMOCTH OT
IUTOLIA N

9) Onpenenenrie BEITATKUBAIOIIECH CUIIbI, IEUCTBYIONIEH HA OTPY>KEHHOE B JKHIKOCTbH TEIIO

10)  BeIsicHeHHUEe yCIOBUIl IUTaBaHUS TEI
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11)  OmpeneneHne MOMEHTA CHITBI
12)  KoHcTpyupoBaHHE HAaKJIOHHOM IUIOCKOCTH C 3a7aHHbIM 3HadeHuem KITJ]
13)  HccnenoBanue 3aBUCHMOCTH IEpUOIa KOJIEOaHHH Ipy3a Ha MPYKHHE OT )KECTKOCTH U MaCChI

Tennosble ABICHUA

Crpoenne BemiecTBa. ATOMBI M MOJIEKYJBbl. TeIuioBoe IBMKEHHE aTOMOB M Moiekyn. Auddysus B razax, )KMIKOCTAX U TBEPIBIX Telax.
bpoyHoBckoe aukenue. BzaumopeiictBue (IpUTSHKEHUE U OTTAJKMBAaHUE) MOJIEKYN. ArperatHble COCTOSHUS BellecTBa. Pasinuue B cTpoeHUH
TBEPABIX TeJl, KUAKOCTENW U ra3oB. TemnoBoe paBHOBecue. TemmepaTrypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO XaOTHYECKOI'O JIBUYKEHHUS YaCTHII.
Buytpennss sHeprus. Pabora u Tenonepeaaya kak crnoco0bl U3MEHEHUs BHYTpeHHel sHepruu tena. TernonpoBogHocTs. KonBekuus. M3nyuenue.
[Tpumeps! Teruionepenayu B npupoje U TexHuke. KonndyecTBo TEIUIOTHI. Y enbHask TeIUIOEMKOCTh. Y AeIbHAas TEIJIOTa CrOpaHMs TOILIMBA. 3aKOH
COXpaHEHHUs U IMPEBPALICHUS SHEPTrUU B MEXAaHWYECKUX U TEIIOBBIX Ipoueccax. [lnaBieHne U oTBepJAeBaHUE KPUCTANIMYECKUX Tell. Y JelbHas
TeIuIoTa IulaBieHus. Vcnapenue u konaeHcauus. llornonienue sHepruu Npu MCHAPEHUU KUAKOCTH U BBIJICJIIEHUE €€ NPU KOHJCHCAlUH Iapa.
Kunenne. 3aBUCHMOCTD TeMITEpaTypbl KUTICHUS OT AaBJICHHS. Y IeNbHas TEIUIOTa MapooOpa3oBaHus U KOHJeHcalu. BiraxxHocTs Bo3ayxa. Pabora
rasa npu pacimupeHuu. IIpeoOpazoBaHusi HEpPruM B TEIJIOBBIX MalllMHaX (MapoBas TypOWHA, JBUraTeilb BHYTPEHHETO CrOpaHUs, PEaKTUBHBIN
nsuratens). KI1/] TernoBoii MammHbl. DKOJIOTHYECKUE TPOOIEMBI HCIIOIB30BAHNUS TETIJIOBBIX MAIIUH.

Jlabopamopuvie pabomul
14)  H3mepeHue yaenbHON TEIIIOEMKOCTH
15)  CpaBHeHHE KOJMYECTB TEIUIOTHI IPU CMEIIMBAHUU BOJBI Pa3HOI TeMITEpaTyphI
16)  OmnpenencHue OTHOCHTEIBHOW BIAKHOCTH

8 kiace

DJIeKTPOMATrHUTHBIE SIBJIEHUS

SﬂeKmpull€CK1/l€ AGNEHUA

Onexrpuzanus (usnueckux Tes. B3aumoneincTBue 3apsikeHHbIX Tell. JlBa poaa 3JeKTpUYECKHUX 3apsAioB. [[enMMOCTh 3JIeKTpuYecKoro 3apsija.
DJIEMEHTApHBIN NEKTPUUECKUN 3apsia. 3aKOH COXPAaHEHHUsI AJIEKTPUUECKOro 3apsaa. [[poBogHUKH, MOTYNPOBOAHUKHA U U30JIATOPHI SJIEKTPUUECTBA.
DIIEKTPOCKOIT. DJIEKTPUIECKOE TMOJe KaK OCOOBI BUA Marepuu. HampsokeHHOCTh JIEKTPUYECKOro Mods. [[eficTBHE ANIEKTPUYECKOTO MOJs Ha
aieKkTpudeckue 3apsaapl. KoHneHncarop. DHeprusi 3JIeKTPUUECKOro MO KOHAEHcaTopa. DJNEKTPUYeCKUud TOK. MICTOYHUKM 3IEKTPUYECKOTO TOKAa.
DneKkTpuyeckas 1elb U €€ COCTaBHBbIC YacTH. HampaBneHue u ASHCTBUA dJIeKTpuueckoro Toka. HocuTenu sneKTpuyecKux 3apsiioB B MeTayliax.
Cuita Toka. DIEKTpUYECKOe HaNpsHKEHUE. DIEKTPUUECKOE COMTPOTUBICHUE NPOBOAHUKOB. EAMHUIIBI COTPOTUBIICHHUS.

3aBUCUMOCTbH CHJIBI TOKA OT HampspKeHus. 3akoH Oma i ydacTka uenu. Y aenbHoe conpotuBieHue. Peocratsl. IlocinenoBaTenbHoe coequHEHNE
npoBoAHKKOB. [lapannenbHoe coenrHEeHHEe MPOBOAHUKOB. PaboTa AIIEKTPUYECKOro MO MO MEePEMEIICHUI0 IIIEKTPUIECKUX 3apsaoB. MOITHOCTh
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3JIEKTPUYECKOro Toka. HarpeBaHue NpPOBOJHHUKOB BJIEKTPUYECKHUM TOKOM. 3akoH Jlxkoyns - JleHma. DJIeKTpUYECKHE HarpeBaTelibHbIE M
ocBeTUTeIbHBIC TPHOOPHI. KOopoTkoe 3aMbIkaHueE.

Macnumnvle senenus

MarunutHoe none. Muaykius MarHuTHOro noiis. MaruutHoe nojie Toka. OneiT Dpcrega. MarHuTHOE 1MoJie TOCTOSSHHBIX MarHUTOB. MarHuTHoe
noJsie 3eMJId. DIEKTPOMAarHuT. MarauTHoe noJie KaTylku ¢ TOKOM. [Ipumenenue snekrpoMarauToB. JleiicTBUE MarHUTHOTO NOJI HA MPOBOJAHUK C
TOKOM M JBIKYIILYIOCS 3apsbkeHHYro vactuiy. Cuiia Amnepa u cwia Jlopenua. DnekTpojBurareib. SIBJIEHUE 3JIEKTPOMArHUTHOM WMHIIYKLIHH.
OnbiTel Dapajes.

Dnekmpomaznummubsle KOaeOaHUs U 60IHbl

DnekTpoMarHuTHeie KoJjiebanus. KonebarenpHbIil KOHTYp. DnektporeHeparop. Ilepemennsiii Tok. Tpanchopmarop. Ilepemaua anmekTpudeckoi
SHEPIMM HA PACCTOSIHME. DJIEKTPOMATHUTHBIE BOJIHBI M HMX CBOMCTBA. IIpMHIMIBI paguocBsi3u U TeNEBUACHUS. BiMsHUE 3J€KTpOMarHUTHBIX
W3JIYYCHHUI Ha )KUBBIC OPTaHU3MBI.

Onmuueckue s61eHus

Cget — anekTpoMaruuTHeie BosiHa. CKOpoCTh cBeTa. McTouHmku cBeTa. 3aK0H MPSIMOJIMHEMHOTO PaclpOCTPAHEHHUE CBETA. 3aKOH OTPa)KEHHUS CBETA.
[Tnockoe 3epkarno. 3akoH mperomieHus cBeTa. JIunzpl. OKycHOE paccTOsHUE W ONTHYECKas cuja JIMH3bL. M300paxkeHue mpeamera B 3epkaie u
nunH3e. Ontuueckue npudopsl. ['1a3 kak onTudeckas cucreMa. Jlucrnepeus cera.

Jlabopamopuvie pabomul

1) COopKa IIEKTPHUYECKO LK 1 U3MEPEHHE CUIIbI TOKA B €€ pa3InuHbIX y4acTKaxX
2) W3mepenune HampspKeHUs

3) M3mepeHne cuitbl TOKA U €ro peryInpoBaHue

4) H3mepeHune conpoTHBICHUS

5) N3mepenne paboThl M MOIITHOCTHU 3JIEKTPHYECKOTO TOKA

6) COopKa AJIeKTpOMarHuTa U UCIIBITAHUE €T0 ICUCTBUS

7) M3ydeHue 51eKTpU4ecKoro ABUTATENs IIOCTOSTHHOTO TOKa (Ha MOJIEIIH)

8) HccnenoBanue siBICHHS dJICKTPOMATHUTHOM UHTYKIIUH

9) HccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIICHHS OT YIila MaJeHHs

10)  HsydeHwue CBOWCTB M300paKeHHUS B IMH3AX
11) Habmroienue siBieHus Tucnepcun
9 kaacce

®Du3uKa U pu3nyecKue MeToAbl U3y4eHH s NPUPOALI
dusnuecKue 3aKOHbI U 3aKOHOMepHOCTH. HayuHnslil Mmetosa no3Hanus. Poib ¢pusnuku B GOpMUPOBAHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH

MexaHnnyecKne siBJEHHUSA
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Mexanunueckoe qBMKeHUE. MaTepualibHas TOUKa Kak MoJienb (pusnueckoro tesna. OTHOCUTEIbHOCTh MEXAHNYECKOT 0 ABMKeHMs. CucTemMa oTcueTa.
duznueckue BCINYUHBI, H€O6XOI[I/IMLI€ AJId OIMMCAaHUA ABHUXKCHUA U B3aUMOCBA3b MCXKIY HUMU (HYTB, MNepeMCUICHUC, CKOPOCTh, YCKOPCHHUE, BPCMs
JBYDKEHUS ). PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBIKeHHE. PaBHOMepHOe BHkKEHUE 110 OKpykHOCTH. [lepBbiif 3akoH HeroToHA 1
uHepiys. Bropoit 3akon Hetotona. Tperuit 3akon Heiotona. CBoOomHOE majgeHue Ten. 3aKOH BCEMUPHOTO TsAroteHusi. Bec tema. HeBecoMocTs.
HNmnynbe. 3aKoH coOXpaHEHUs! UMIyibca. PeakTUBHOE IBMKEHUE. 3aKOH COXPAaHEHUs MOJHOM MeXaHU4YecKol sHepruu. Mexanudeckue KonebaHus.
[Tepuon, yactora, amruintyna konebanuii. Pezonanc. MexaHndeckue BOJHBI B OJTHOPOJHBIX cpeiax. JmimHa BOTHBL 3BYK KaK MEXaHHYECKas BOJTHA.
I'pOMKOCTB M BBICOTA TOHA 3BYKA.

Jlabopamopuvie pabomol

1) HccnenoBanue paBHOYCKOPEHHOT'O IBHKEHHUS 0€3 Ha4yalbHON CKOPOCTH
2) N3mepenne yckopeHus CBOOOIHOTO MaIeHUs
3) HccnenoBanue 3aBUCMMOCTH TIEPUO/A U YACTOTHI CBOOOIHBIX KOJIEOaHNH MAaTEMAaTHYECKOTO MasiTHUKA OT €r0 JIJTMHbI

DJIeKTPOMATrHUTHbIE SIBJIEHUS

MaruautHoe none. MHAyKnMs MarHUTHOTO Mojs. MarHuTHOE mojie Toka. MarHUTHOE Moje KaTyIIKd ¢ TOKoM. JlelicTBUe MarHUTHOTO IO Ha
MPOBOJIHUK C TOKOM W JABMXKYIIYIOCA 3apsokeHHYI0 yactuily. Cwna Ammepa u cuna Jlopenma. SIBiaeHue 37meKTpOMarHUTHOM MHIYKIHUS. OTBITHI
Qapanes. DnekTpomaruutHeie konebanus. Konebarenbubiit KoHTYp. KoHaeHcaTop. DHeprus 37MeKTpUYecKoro moiyis KoHaeHcaropa. [lepeMenHblit
Tok. Tpanchopmarop. Ilepenada 37IeKTpUUSCKON SHEPTHH HA PACCTOSHUE. DJIEKTPOMArHUTHBIC BOJHBI M UX CBOMCTBA. [IpMHIMIIBI paHOCBS3H H
TeneBuaeHus. CBeT — 2JIeKTPOMarHUTHBIE BOJTHA. 3aKOH MpesnoMiieHus cBeta. Jucnepcus cera. MHTepdepenuus u qudpakius cBera.

JlabopamopHwvie pabomoi
4) W3yueHwne sBICHUS DIIEKTPOMArHUTHON HHIYKIIUU

KBanToOBbI€ siBJIeHUSI

[TnanerapHast Monenp aroma. KBaHTOBBIM XapakTep MOTIJIOUIEHUs M UCIYCKaHUs cBeTa atoMamu. JIuneiuatsle criekTpsl. OmbiTel Pesepdopaa.
CocraB atoMHoOrO sigpa. [IpoToH, HEUTPOH U 3IEKTPOH. 3aKOH DHUHINTEIHA O MPOMOPLHUOHAIBHOCTH Macchl U 3Hepruu. Jledekt macc u 3Heprus
CBSI3W aTOMHBIX saep. PaguoaktuBHOCTh. Ilepumon momypacmana. Anbda-uznyuenue. bera-uznydenue. ['amma-usnyuenue. SnepHble peakiuu.
Ucrounnku sHeprum ConiHIIA W 3Be3A. SmepHas SHepreThka. JKOJOTHYECKHE MPOOJIeMbl PabOThl aTOMHBIX 3JIEKTpoCTaHIuM. Jlo3umerpus.
BnusiHue pagnoakTUBHBIX M3JIYYEHUH HA )KUBBIE OPTaHU3MBI.

Jlabopamoprvie pabomei
5) HabmroieHue CriomHoro v JMHeHYaThIX CIEKTPOB UCITYCKAHUS
6) W3MepeHune ecTeCTBEHHOTO PaMOLMOHHOTO (poHA TO3UMETPOM
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7) W3yuenue aenenus siapa aroma ypasa mo ¢gororpaguu TpeKoB
8) N3yueHne TpeKOB 3apsHKEHHBIX YacTHUI] O TOTOBBIM (poTorpadusm

Ctpoenue u 3Boonus Beenennoii

['eonieHTpHUYecKas U reinoleHTpudeckas cucteMsl Mupa. Gusznueckas npupoaa HebecHslx Ten ConHeuHoi cucremsl. [Ipoucxoxaenune ComHeuHon
cuctembl. Gusnueckas npupoaa Connua u 38e31. Ctpoenue Beenennoii. Opontonus Beenennoil. 'unoresa bonbioro B3peiBa.
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TeMaTnuyeckoe MNJIAHNPOBAHHUE Y4eOHOT0 MpPeaAMeTa

Ne Conep:kanue y4eOHOI0 nmpeamera KoJu-Bo
n/n 4acoB
7 KJace
1 |®usuka u pusnyeckue MeToAbl H3YUEHHS MPHPOIbI 4
2 |MexaHu4ecKue siBJI€HUS 42
- |Bzaumooeiicmeue mein 19
- asnenue meepovix men, sHcuoxocmell u 2a308 9
- |Paboma u mowpocme. Duepeus 10
- |Mexanuueckue konebanus u 801Hbl. 36VK 4
3 |CTpoeHme BelecTBA M TENJIOBbIE SIBJICHUSI 19
- |Cmpoenue sewecmsa 3
- |Tennoevie senenus 16
4 [IloBTOpeHme 5
HToro: 7 Kiaacc 70
8 kimacc
1 Drexmpuueckue snenus 30
2 Maenumnole aenenus 14
3 |Dnexkmpomacnummvie Konebanus u 80IHbL 7
4 |Onmuueckue signenus 13
5 [[ToBTOpeHue 6
HUroro: 8 kiace 70
9 kjaacc
1 |®Dusuka u pusnyecKkue MeTOabI H3YUEeHHS TPUPOIbI 3
2 [MexaHn4yeckue siBJI€HHS 46
- Baxonwvi e3aumooelicmeus u 08UNCEHUsL meil 31
- IMexanuueckue xonebanus u 60aHbl. 36yK 15
3 [DJeKTpOoMArHMTHOE I0JIe 24
4 |CTtpoeHmne aToMa H AaTOMHOI0 Apa 17
5 |Ctpoenne u 3Bomonusi Beeennoi 6
6 |[ToBTOpeHHne 6
HUToro: 9 kiaacc 102
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Kpurepuu u HOpMbI OLleHMBAHUA 110 (PU3UKe
OneHKa TeCTOBBIX 3aJaHUI

[Ipu TecTupoBanuu Bce BepHbIe 0TBETHI OepyTcs 3a 100%, Toraa oTMETKa BBICTABISETCS B COOTBETCTBUU C TaOJIMIICH:

IIpoueHT BHINOJIHEHUS 3aIaHUS OTrMmeTka
95% u Ooiee OTJINYHO
75-94% XOPOIIIO
50-74% YIOBJIETBOPUTEIILHO
Menee 50% HEYIOBJICTBOPUTEIILHO

OueHka yCTHBIX OTBETOB

Ouenka S cTaBUTCS B TOM Ciy4ae, €ClIM YJaluiics MOKa3bIBaeT BEPHOE MOHMMAaHUE (PU3MYECKON CYLTHOCTH PaccMaTpUBAeMbIX SIBJICHUH U
3aKOHOMEPHOCTEN, 3aKOHOB M TEOPHUH, 1aeT TOYHOE OIPEIEICHUE U UCTOJIKOBAHNE OCHOBHBIX ITOHATUN M 3aKOHOB, TEOPHi, a TAKKe IPAaBUIIBHOE
ornpeneneHue GU3NUYECKUX BEJIMYMH, UX €IMHHUIl U CIIOCOOOB M3MEPEHHUS; MPABUIBHO BBIMOIHAET YEPTEXKH, CXEMbl U IpadUKH; CTPOUT OTBET 110
CcOOCTBEHHOMY IUIaHY, COITPOBOXK/IAET paccka3 HOBBIMU IIPUMEpPaMH, YMEET IPUMEHITh 3HAaHUSI B HOBOW CUTYAllUU MPH BBIMOJIHEHUN MTPAKTHYECKUX
3aJJaHMii; MOKET YCTaHABJIMBATh CBSI3b MEXKIY U3y4aeMbIM U paHee U3YYEHHBIM MaTepHaoM IO Kypcy (PU3HKH, a TAKXKEe ¢ MaTepHalloM, YCBOCHHBIM
IIPU U3YYEHHUH JIPYTUX IPEIMETOB.

Ounenka 4 crtaBuTCS B TOM Cllydyae, €CJIM OTBET yYEHHUKa YAOBJIETBOPSET OCHOBHBIM TpPeOOBAHMSIM K OTBETY Ha OLIGHKY 5, HO 0e3
UCIOJIb30BaHUSI COOCTBEHHOI'O IJIaHA, HOBBIX NMPUMEPOB, 0€3 MpUMEHEHHs 3HaHUI B HOBOM CHUTyalluu, 0e3 MCIOJb30BaHUS CBSI3€H C paHee
M3YYEHHBIM MaTepUajoM, YCBOCHHBIM MPU W3YYEHHUH JPYTUX MPEIMETOB; €CIIM yJallluics TOMyCTUI OJIHY OIIMOKY WIIM He Oosiee ABYX HEA0YETOB
U MOXKET MCIIPaBUTh UX CAMOCTOSTENIBHO WIH C HEOOJBIION MOMOIIBIO YUUTEIS.

Onenka 3 craBuUTCS B TOM CiIy4ae, €ClIM y4allMiics NpPaBWIbHO IMOHUMAaeT (U3MUECKYIO CYIIHOCTh pacCMaTpUBAEMbIX SIBJICHUN U
3aKOHOMEPHOCTEH, HO B OTBETE€ UMEIOTCS OT/eNIbHbIE MPoOeNbl B YCBOGHHH BOIPOCOB Kypca (PU3MKH; HE MPEMSATCTBYET AajbHEUIIEMY YCBOESHUIO
IIPOrPaMMHOT0 MaTEpHaIa, yMEET IPUMEHSATh OJIyYEHHbIE 3HAHUS IIPU PELIEHUH IPOCTHIX 3a7a4

C HCIIOJIb30BaHUEM T'OTOBBIX (OPMYJ, HO 3aTPyAHSIETCS MPH PEIICHUHU 3aad, TPeOYIOUUX MpeoO0pa3oBaHUs HEKOTOPBIX (OpPMYJ; TOMYCTHI HE
6osiee ofHOM TPYOOI M 0/1HOM HErpyOOit oIIMOKH, He 6oiee IBYX-TpeX HErpyObIX HEJJOUETOB.
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OneHka 2 CTaBUTCS B TOM CIIy4ae, €CJIM YYallUuics He OBJaJie] OCHOBHBIMHM 3HAHHUSMH B COOTBETCTBUHU C TPEOOBAHUSAMH U JIOIMTYCTHII OOJIbIIIE
OIIMOOK M HEZOYETOB, YEM HEOOXOIUMO I OLIEHKH 3.

OuneHka NMCbMEeHHbIX KOHTPOJIbHBIX PadoT
Ouenka 5 craButcs 3a paboTy, BHIIIOJIHEHHYIO MOJHOCTHIO 0€3 OIMOOK U HEJ0UYETOB.

OHeHKa 4 cTaBHUTCS 3a pa60Ty, BBITIOJIHCHHYIO IIOJIHOCTBIO, HO ITPHU HAJIMYHKU HE Ooiee OI[HOfI OIIMOKHU U OJHOI'0O HEJO04YCTa, HE boiee TpEX
HEOOYCTOB.

Ouenka 3 cTaBuTCs 3a pabOTY, BBIMOJHEHHYIO Ha 2/3 Bcell pabOTHI MPaBUILHO WX MPHU AOIMYIICHUU HE 0oJiee OJJHOM Irpy0oi ommoOKu, He
0osee Tpex HEerpyObIX OMMOOK, OAHON HErpyOOl OMMOKY U TPEX HEJOUETOB, IPH HATUYUH YETHIPEX-TISITH HEJIOUETOB.

Ouenka 2 craBuTCs 32 paboTy, B KOTOPOM YUCIIO OMUOOK U HEAOYETOB MTPEBBICKIIO HOPMY JUISI OLIEHKH 3 WJIM TIPABHIILHO BBITTOJIHEHO MEHEE
2/3 paboThI.

Ouenka J1a6opaTopHbIX padoT

Ouenka 5 craBuTcs B TOM clydae, €CIM Y4YallUWCA BBIMOIHWI pPabOTy B IOJHOM O0BeME ¢ COOJIOJCHWEM HEOOXOIUMOM
MOCIIE0BATEILHOCTU IPOBEACHUSI OMBITOB U M3MEPEHUIA; CAaMOCTOSATENIBHO U PALlMOHAIEHO MOHTUPYET HEOOX0AMMOE 000pYyI0BAaHUE; BCE OIBITHI
IMPOBOAUT B YCIOBHAX H PCKUMAX, O6CCHC‘II/IBaIOHII/IX MOJIYYCHHEC IPAaBUJIBHBIX PE3YJIBTATOB M BBIBOOOB; CO6JIIOI[3.CT Tp€6OBaHI/I$I IIpaBHJI
0e30MacHOro Tpy/a; B OTYETE MPABHIBHO U aKKYPAaTHO BBINOJHSET BCE 3AIUCH, TAOIUIbI, PUCYHKH, YEPTEKU, Tpa(UKHU, BHIYUCICHUS, IPABUIBLHO
BBITIOJIHACT aHAJINu3

IIOTPEUIHOCTEM.

Ouenka 4 cTaBUTCS B TOM cllydae, €ClId YJalluics BBITTOTHUI pabOTy B COOTBETCTBUU C TPEOOBAHUSMU K OILIEHKE 5, HO JOMYCTHII 1Ba-TPH
HejoueTa, He 0os1ee 0JHOM HerpyOoi OmMMUOKHN M OJJHOTO HEAOoYETa.

Ouenka 3 cTaBUTCS B TOM CITy4ae, €CJIM YJaIIUics BBITOIHUI PabOTy HE MOTHOCTHIO, HO 00BHEM BBHITIOJHEHHON YacTH TaKOB, YTO MO3BOJISET
MOJTYYUTh IPABUIILHBIE PE3YIbTAThI U BBIBOJIBI, €CJIM B X0OJI€ MPOBEACHUS OMBITA M U3MEPEHUN OBUIH JOMYIIEHBI OIITHOKH.

Ouemca 2 CTaBUTCS B TOM cjryduae, €CilIn yanHﬁCH BBITIOJTHUI pa60Ty HE IMOJIHOCTBIO U 00BhEM BBIITOIHEHHOU pa6OTI:>I HC ITO3BOJIACT CACIIATh
IMPAaBUJIbHBIC BEIBO/IbI, BEIYHUCIICHHA Ha6J'IIOI[eHI/I$I IMPOBOANIIMCE HETIPABHUIIBHO.

Ilepeyenb omudoOK

I'pyovie omuoku
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1. He3nanue onpeneneHuii OCHOBHBIX IMOHATHM, 3aKOHOB, MPABUJI, TIOJOKEHUH TEOpHH, PopMys1, OOMENPUHATHIX CHMBOJIOB, 0003HAYCHUS
(I)I/I?;I/I‘-IGCKI/IX BCJIMYMH, CIUHHUIY U3MCPCHUSI.

2. HeyMeHue BBIICISITH B OTBETE TJIABHOE.

3. Heymenue npuMeHsTh 3HaHUA ISl pelIeHHsl 3a7ad U 00bsCHEHUS (HU3UUECKUX SBJICHHI; HEMpaBUIbHO cHOpMYIHpPOBAHHBIE BOIPOCHL,
3a/laHus WIH HEBEPHBIC OOBSICHEHHS X0J/la UX PEIICHUs, He3HAHHUE MPUEMOB PEIICHUs 33a]a4, aHAJOTHYHBIX PaHEe PEIICHHBIM B KIIACCE; OLIMOKH,
MOKA3bIBAIOIIIE HEMTPABUIBHOE TOHUMAHUE YCIOBUS 3a/1a4¥ UM HEMPAaBUILHOE UCTOJIKOBAHUE PEIICHHUS.

4. HeymeHnue ynTaTh U CTPOUTH TpaduKy U MPUHIIUIHAIBHBIE CXEMbI

5. HeymeHnue moarotoBuTh K pabOTe YCTAaHOBKY WM JabOpaTopHOE OOOpYAOBaHWE, MPOBECTH OIBIT, HEOOXOIUMBIC DPACUYCTHl WIIH
UCIIOJIb30BATh MOMyYEHHbIE JAHHBIE JIJIS1 BBIBOJIOB.

6. HeOpexHoe oTHOIIEHHE K J1a00paTOpHOMY OOOPYIOBAHUIO U U3MEPHUTEIHHBIM MPHOOpaM.
7. HeymeHue onpenenuTs MOKa3aHusi M3MEPUTEILHOTO MTpudopa.

8. Hapymenune TpeboBanmii mpaBui 6€301MacHOTO TPY/ia P BBHITIOTHEHUN SKCIIEPUMEHTA.
Hezpyouvie ouuoku

1. Herounoctu Q)OpMYHI/IpOBOK, onpez[eneHHﬁ, 3aKOHOB, TeOpHﬁ, BBI3BaHHBIX HEMOJHOTOM OTBETAa OCHOBHBIX IMIPHU3HAKOB OIIPCACIIACMOI'O
ITOHATHA. OHII/I6KI/I, BBI3BAHHBIC H€C06J’IIOI[€HI/I€M yCJ'IOBI/Iﬁ MMPOBECACHUA OIIbITA UJIN I/ISMepeHI/H\/JI.

2. OmmOKY B YCIIOBHBIX 0003HAYCHUSX Ha MPUHITUITHAILHBIX CXEMaX, HETOYHOCTH YePTEKEH, Tpa(UKOB, CXEM.

3. [Ipomyck uin HETOYHOE HAaMCaHWE HAUMEHOBAHUM eJMHUIL] (PU3NUYECKUX BEIUYHUH.

4. HepanoHasbHbIi BEIOOp X0/1a peIIeHusl.

Heoouemui

1. HepaunoHanbHbI€ 3alIMCH TPU BBIYUCICHUSAX, HEPALIMOHAIBHbIE IPUEMBbI BEIYMCICHUH, TPeoOpa3oBaHMii U pelIeHus 3a1ad.
2. ApudmeTnuecKkre OIMOKHN B BEIYUCICHUSX, €CIIH OTH OIIMOKH rpy00 HE MCKaXKAIOT PEeaTbHOCTh TIOTYYEHHOTO Pe3yibTaTa.
3. OTnenbHBIe TOTPENTHOCTH B (POPMYITHPOBKE BOIIPOCA WIIH OTBETA.

4. HeOpexHOE BBITTOTHEHUE 3aMMUCEH, YEPTEKEH, CXeM, TpaduKoB.
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5. Opdorpaduueckue U TyHKTyalIMOHHBIC OIIUOKH.
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