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Padouas nporpamma
yueOHOro npeamera «®@u3znka»
HA YPOBeHb CpeHero 001ero odpa3oBanus

|. llosicHUTEIbHASI 3aMIMCKA

Pabouyas nmporpamMma no ¢Gu3uKe Ha YPOBEHb CpelHEro o0IIero oopa3oBaHus COCTAaBICHA
Ha ocHOBe DeepanbHOrO roCyJapCTBEHHOTO 00pa30BaTENbHOTO CTAHAAPTa CPEJAHEro OOIIEero
00pa3oBaHusl, IPUMEPHOI TPOrPaMMBI 110 MPEIMETY M PEATU3YETCs 10 YUCOHHKY:
1.3.5.1.7.1. MskumeB I'.f., byxosue b.b., Corckuit H.H. / Ilox pen. IlapdentseBoit H.A.
®usuka 10 kmacc. U3parensctBo «IIpocBeiienne.
1.3.5.1.7.2. Msaxumes I'.fl., Byxosues b.b., Uapyrun B.M. / Ilox pen. IlapdpentseBoit H.A.
®dusuka 11 knace. U3parensctBo "IIpocBemenue.

HOpMaTI/IBHbIe AOKYMEHTBI 1JI COCTABJICHUSA paﬁoqeﬁ nmporpaMmmabI:

- ®enepanbHbiii 3akoH «O06 oOpazoBanuu B Poccuiickoit deneparum» (0T 29.12.Ne273-D3).

- nmpuka3z MunuctepcrBa oopazoBanus u Hayku PO «O6 yreepxaenun GI'OC COO» ot 17 mas
2012 r. Ne413 (c u3MeHEHUsIMU U TOTIOJTHEHUSIMH ).

- mpuka3 MunucrepcTBa oOpa3oBanus U Hayku PO «O0 yTBep:k/IeHUU MOpsiiKa OpraHu3aliy u
OCYIIIECTBJICHUSI 00pa30BaTEIbHON NEATEILHOCTH TI0 OCHOBHBIM 00I1€00pa3oBaTeIbHBIM
nmporpaMMaM — oOpa3oBaTeNbHbIM MpOrpaMMaM HayaJbHOTO OOIIEro, OCHOBHOTO OOIEro u
cpennero oobmiero oopazoBanus» oT 30 aBrycra 2013 roga Nel015.

- Ilpuka3 MunucrtepctBa npocsemenus PO ot 20 mas 2020 r. Ne 254 «O6 yrBepx aeHUU
(benepanbHOrO MepeyHs Y4YEeOHMKOB, JOMYIIEHHBIX K HCIOJB30BAaHUIO TPU pealu3aluu
HMMEIOILIUX FOCYAaPCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTEIbHBIX MPOrpaMM HauyaabHOTO OOIIEro,
OCHOBHOTO OOIIEro, cpeaHero ooOmero o0pa30BaHHS OPraHU3aUSIMH, OCYIIECCTBISIOIMIUMHI
00pa30BaTeNIbHYIO JIEATEIBHOCTDY.

Nzyuenne ¢puszuku B 10-11 kitaccax HanmpaBJIeHO HA JOCTIKEHHUE CIEAYIOMNUX HeJei:

® OCBOCHHE 3HaHUHU O (PyHIaMEHTANbHBIX (PU3MUECKUX 3aKOHAX U MPUHIUIAX, JEKAIIUX B
OCHOBE COBPEMEHHOH (U3NYECKON KapTUHBI MHpa; HauOoJiee BAXKHBIX OTKPBITHSIX B
obnmactu (U3MKM, OKA3aBIIMX OMpEIEAoNIee BIHUSHAE HA pPAa3BUTUE TEXHUKU H
TEXHOJIOTMH; METO/1aX HAYYHOT'O TIO3HAHUS IPUPOJIbI;

® T[PUMEHATH [MOJIydeHHbIE 3HaHUS 10 (¢Gu3uKe g OOBSICHEHHS Pa3HOOOPa3HBIX
(bu3MyecKuX SBJICHUN U CBOMCTB BEIIECTB; MPAKTHUECKOIO MUCIHOIb30BAaHUS (HU3NUECKUX
3HAHHWI;

® pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
B MpoIecce MPUOOpETeHHs 3HAHUN U YMEHUH M0 (DU3HKE C UCIIOIb30BAHUEM PA3TUYHBIX
HMCTOYHUKOB HWH(OpMALUM, B TOM YHUCIE CPEICTB COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHIl; (OPMUPOBAHUE YMEHHI OLIEHUBATH JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOM
nHpopMaluu;

e BOCINUTaHHE YOEKIEHHOCTH B  BO3MOXKHOCTH TIO3HAHUS  3aKOHOB  MPHUPOJBI;
WCIOJIb30BaHUS JTOCTIDKEHUHN (DM3MKU Ha Ollaro pa3BUTHS YEJIOBEUECKOUW ITUBUIM3AIINM,
HEOOXOIMMOCTH COTPYJHUYECTBA B TMPOIIECCE COBMECTHOTO BBIMIOJHEHUS 3ajad,
YBOKHUTETLHOTO OTHOIIEHHS K MHEHHUIO OINIOHEHTa TpH OOCYXKIEHUU MpodIemM
€CTECTBEHHOHAYYHOIO COJAEPXAaHUsA; TOTOBHOCTM K MOpPAJIbHO-3THUUECKOU OIIEHKE
WCIOJb30BAHNUSI HAYYHBIX JOCTHKEHHMM, 4YYBCTBA OTBETCTBEHHOCTHM 3a 3allUTY
OKpYy’Karollen Cpeibl;

® ICIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUI U YMEHUU Ml PEIICHUs MPaKTUYECKHX 3a/1ad
MTOBCETHEBHOM KM3HU, 00eCcTiedeHHsI 0€30MaCHOCTH COOCTBEHHOM KHU3HU.

JlocTrkeHne STUX 1enei 00ecrednBaeTCs pelIeHUeM CIEeIYIOUX 3a/1aY:

e (opmupoBaHUs OCHOB HAYYHOTO MUPOBO33PEHUS;



Pa3BUTHSI HHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN ydaluxcs;

Pa3BUTHUC MMO3HABATCIIBHBIX NHTCPCCOB MIKOJIBbHHUKOB B IIPOLCCCC N3YUCHUA (1)I/I3I/IKI/I,
3HaKOMCTBO C METOJJaMH HAy4YHOTO MO3HAHMS OKPY>KAIOIIET0 MUPA;

MMOCTaHOBKA TPOOJIeM, TPEOYIOIINX OT yYaIIUuXCsl CaMOCTOSATEIHHON NESITEILHOCTH 110 UX
pa3peLIeHnIo;

L BOOPYKXCHHUE IIKOJbHUKA HAYYHBIM MCETOJAOM IIO0O3HAHHA, IIO3BOJIAIOIIUM 1I0JIYy4YaTb
0OBEKTHUBHBIC 3HAHKS 00 OKPYXKAIOIIEM MHpE.

Il. [lnanupyemble pe3yJibTaThl 0CBOEHHUS Y4eOHOTO NpeIMeTa
JINYHOCTHBIE Pe3yJIbTAThI

e [OTOBHOCTP M CHOCOOHOCTh K CaMOPA3BUTHIO M CaMOOOpa30BAaHUIO, K OCO3HAHHOMY
BBIOOPY M TNOCTPOEHHIO JalbHEWIIEH WHAMBHUAYaTbHOM TpaeKkTOpuu oOpa3oBaHUS Ha
0a3e OPUEHTUPOBKH B MUpPE TpodeccrHii U TPO(HEeCCHOHATBHBIX MPEINOYTSHHUH, C YIeTOM
YCTOWYMBBIX TIO3HABATEILHBIX HHTEPECOB.

e CdopMHUPOBAHHOCTH OTBETCTBCHHOTO OTHONIICHHS K YUYCHHUIO, YBaXHUTCIHHOTO
OTHOIICHHS K TPYY.

e CdhopMUpPOBAHHOCTH IEIIOCTHOTO MUPOBO33PEHUS.

e [OTOBHOCTh M CIOCOOHOCTH BECTH JHAJIOT C JPYTHMMH JIIOJbMHA W JOCTHTaTh B HEM
B3aMMOITIOHUMAaHWSI.

MeTtanpeaMeTHbIe Pe3yJabTAThI
[Ipn m3ydenun ydyeOHOTO IMpenMera oOydaroIuecs yCOBEPIIEHCTBYIOT MPUOOpETEHHbIE
Ha TEPBOM YpPOBHE HaBBIKM paboTHl ¢ WMHMopMarued W MmomoiaHAT uxX. OHU CMOTYT
paboTaTh ¢ TeKCTaMH, MPEoOpa3OBBIBATh W WHTEPIPETHPOBATH COJIEPIKAIIYIOCS B HUX
nH(pOpMaIHIO, B TOM YHUCJIE:

® CHUCTEMaTH3UPOBATh, COIMOCTABIATH, AHAIU3UPOBATH, 0000IIATH M HHTEPIPETHUPOBATH
HH(POPMAIIHIO, COJEPIKAIIYIOCS B TOTOBBIX HH(GOPMAITMOHHBIX 00BEKTAX;

® BBIJCNATH IJIaBHYIO U U30BITOYHYIO MH(OPMALIMIO, BBITIOJIHATH CMBICIIOBOE CBEPTHIBAHUE
BBIJICTICHHBIX (DAKTOB, MBICIICH; IPEACTABIATH HH(POPMAITUIO B CXKATOUW CIIOBECHOH (hopme
(B BHAC TJIaHA WJIM TE3WCOB) M B HATJIAIHO-CUMBOJIHMYECKO (opme (B BUAC TAOJIHII,
rpaduyeckux cXeM W JuarpamMm, KapT MOHSATHH — KOHIENTYaJbHBIX JUarpamu,
OTIOPHBIX KOHCIIEKTOB);

®  3arOJHATH U JIOTOIHATH TaOJIUIIbI, CXEMBI, IUarPaMMbl, TEKCTHI.

OOyuaromuecs TpUOOPETYT OMBIT MPOEKTHOW JAEATEIbHOCTH, PA30BBIOT CIOCOOHOCTH K

MOUCKY HECKOJIbKMX BapHaHTOB PELIEHHH, K MOMCKY HECTaHJAPTHBIX PELICHUH, MOUCKY U

OCYILIECTBIICHUIO Hanbojiee MPUEeMIIEMOTO PElICHHUS.

PeryasituBubie YY /1

1.YMeHue camMoCTOSTENbHO OMpENeNaTh Lenu OOydeHHUs, CTaBUTh U (QOPMYIHPOBATH HOBHIE
3aJaud B ydyeOe M TMO3HABATENbHOHM AEATEbHOCTH, pa3BUBaTh MOTHUBBI W HMHTEPECHl CBOEH
MO03HABATEIbHOMN EATEIHHOCTH.

2. YMeHHE CaMOCTOATENbHO IUIAHUPOBATH MYTH JIOCTHIKEHHUS IleJied, B TOM 4YHCIIe
albTepHATUBHBIE, OCO3HAHHO BbIOUpaTh Hanbosee 3hpekTuBHBIE CIOCOOBI pelIeHHs yIeOHbBIX U
MO3HABATEIbHBIX 3a/1a4.

3.YMeHue COOTHOCHUTh CBOHM JEWUCTBUS C IUIAHUPYEMBIMH pe3yAbTaTaMH, OCYIIECTBISTh
KOHTPOJIb CBOEH NEATENHHOCTH B MpOLlecCe AOCTIKEHUS pe3yiabTaTa, OMPEAeNsTh CHOCOObI
JEUCTBHUI B paMKax MPEeAI0KEHHBIX YCIOBHM U TpeOOBaHM, KOPPEKTUPOBATH CBOU JCUCTBUS B
COOTBETCTBUU C U3MEHSIOIICICS CUTyalueH.

4.YMeHue OlleHUBaTh MPAaBUIHHOCTh BHITIOJTHEHHS Y4eOHO 3a7aun, COOCTBEHHBIE BO3MOKHOCTH
€€ pEIICHHUS.

5. BmaneHue OCHOBaMH CaMOKOHTPOJIS, CAMOOIIGHKH, TPUHATHUS PEHICHUH U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpa B y4eOHOM M MO3HABATEIHLHOM.

ITo3naBaTtenbHble YY /]



6.YMeHue ompenensaTh IMOHATHS, CcO3JaBaTh OOOOIIEHWS, YCTaHABIMBATH AHAJIOTHUH,
KJaccu(uIpoBaTh, CAMOCTOSTEILHO BHIOMPATh OCHOBAHUS M KPUTEPHH IS Kiaccu(uKaiuy,
YCTaHABIMBaTh IPUYMHHO-CIEJCTBEHHBIE CBS3HM, CTPOUTH JIOTMYECKOE  pacCyXJIEHUE,
YMO3aK/IIoueHue (MHAYKTUBHOE, I€AYKTUBHOE, 110 AaHAJIOTUH) U J€JIaTh BBIBOJIBI.

7.YMeHue co3aBarb, IPUMEHATh U MPE0OPa30BbIBATH 3HAKK U CUMBOJIBI, MOJICIIH M CXEMBI JIJIS
pereHus yueOHbIX U MO3HABATEIbHBIX 33/a4.

8.CMBICIIOBOE UTEHHUE.

9.®opMupoBaHHE U Pa3BUTHE 3KOJOTUYECKOIO MBIIUIEHUS, YMEHHUE IPUMEHATH €ro B
[I03HABATEIbHOM, KOMMYHHUKAaTHMBHOM, COLIMAJIbHOM TMpakTUKE U  HpoecCHOHAIbHOU
OpHEHTAINH.

KommyHukatuBHubie YY /|

10. YmeHume OpraHu3OBBIBaTH YUeOHOE COTPYIHHUYECTBO W COBMECTHYIO [ESTEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMU; paboTaTh UHAUBUIYAJILHO U B TPYIIIE:

11.YMeHHne OCO3HAaHHO UCIIOJIB30BaTh pEUYEBBIE CPEACTBA B COOTBETCTBHHM C 3aJadeu
KOMMYHHMKAIIMH JUIsI BBIPAKEHUS CBOMX YYBCTB, MbICJIEH U MOTpeOHOCTEN AJIs MJIAHUPOBAHUS U
perynsuuu cBoel AeaTeIbHOCTH;

12.Bnasenre ycTHOM M MUCbMEHHOM peublo, MOHOJIOTHYECKOW KOHTEKCTHON PEUbIO.

13. ®opmupoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIIOJIb30BaHUS HH(POPMAITHOHHO-
KOMMYHUKAITMOHHBIX TexHojorui (ganee — UKT).

IIpenmeTHble pe3yJibTaThI

BbInycKHUK HAy4YUTCH:

e coOnroAaTh nMpaBuiia 6€30MaCHOCTU U OXpaHbl Tpy/a MpU padoTe ¢ y4eOHBIM U J1a00PaTOPHBIM
000pyI0BaHUEM;

® [IOHMUMATh CMBIC]I OCHOBHBIX (PM3UUYECKUX TEPMUHOB: (PU3MUECKOE TENO0, PU3NUECKOE SIBIICHUE,
(buznueckas BeIMUNHA, €IUHULBI U3MEPEHUS;

® pacro3HaBaTh MPOOIEMBbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB;

® aHANM3HPOBATh OTACIbHBIC OTalbl MPOBEICHHS UCCIEJOBAaHUM W HWHTEPIPETHPOBATDH
pe3ynbTaThl HAOIOIEHUH U OIBITOB;

® CTaBUTH OTBITHI TI0 MCCIEAOBAHUIO (GU3NYECKUX SIBICHUNM WM (PU3HUECKUX CBOMCTB Ten 0Oe3
WCIIOJIb30BAaHUS TIPSIMBIX M3MEPEHUH; MPU 3TOM (POpMYIHpPOBATH MpoOieMy/3aaady ydeOHOTO
SKCIEPUMEHTa; COOMpATh YCTAHOBKY M3 MPEAJIOKEHHOTO OO0OpYIOBaHUS; MPOBOJIUTH OMBIT U
(bopMynupOBaTh BHIBOBI.

® [IOHUMATh POJIb SKCIIEPUMEHTA B MOJy4YeHUU HAYYHOU nH(OpMaLInK;

® MPOBOJUTH MpsAMBbIE U3MEpPEHHUs (PU3MYECKUX BEJIIMYMH: BpEMs, paccTOsHUE, Macca Tela,
o0beM, cuiia, TemIeparypa, arMochepHoe JaBlieHUE, BIaKHOCTb BO3JyXa, HaIpsDKEHHE, CHIIa
TOKa; MpPH STOM BBIOMpATh ONTUMAJbHBIA CHOCOO M3MEpPEHHUS M HCIOJIb30BaTh MpOCTEHIne
METO/IbI OLIEHKU MOTPEIIHOCTEeH U3MEPEHHIA.

® MPOBOJIUTH HCCIIEOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEIMYUH C HMCIOJIb30BAHHEM MPSIMbBIX
WU3MEpEHUi: MpH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATH pE3yAbTaThl MOTYYCHHOU
3aBUCHUMOCTH (PH3MYECKMX BEIMYMH B BHAE TaOnui u TpaduKoB, [AeiaTb BBIBOJABI 110
pe3ynbTaTaM HcCleOBaHMUS;

® TPOBOJUTH KOCBEHHBbIE H3MEpEeHHs] (PU3UUYECKUX BEIWYUH: MPU BBIMOJTHEHUHW W3MEPEHHI
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIeys IpeJUI0KEHHOW WHCTPYKIUH, BBIYUCIATH
3HAUEHUE BEJIMYMHBI U aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJIBTATHI C YYETOM 33JaHHONW TOYHOCTHU
U3MEPEHUN;

® AHANU3HUPOBATH CHUTYallMM IPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, y3HaBaTb B HHX
NPOSIBJICHUE M3YYCHHBIX (U3UYECKUX SBJICHUM WM 3aKOHOMEpPHOCTEH U MpPHUMEHSThH
UMEIOIINECs 3HaHUS I X 00bSICHEHMUS,

® [MOHMMATh MPHUHLUIBI JEHCTBHS MalluH, TPUOOPOB U TEXHHUUYECKUX YCTPOMCTB, YCIOBHS HX
0€30I1aCHOT0 MCII0JIb30BaHMsI B IOBCEHEBHOM KHU3HH;

® UCHOJB30BAaTh IPHU BBIIOJHEHUHM YUYEOHBIX 3a/a4 HAY4YHO-TIOMYJISIPHYIO JIUTEPATypy O
(bu3nUecKuX SABICHUSX, CIPABOYHbIE MaTepualbl, pecypcsl HTepHeT.

BpInyCKHHUK MOJIy4YUT BO3MOKHOCTD HAYYHMThCS:



® 0CO3HABAaTh IICHHOCTh HAYYHBIX HCCIICAOBAHUH, POJb (PU3UKH B PACIIMPEHUU TPEACTABICHUI
00 OKpYKaloIeM MHUPE U €€ BKJIAJ B yIyUIICHHE KaueCTBa KU3HHU;

® UCMOJIB30BAaTh IMPUEMBI TOCTPOCHUS (U3NYECKUX MOJeNiel, Toucka u  (HopMyIHpPOBKU
JI0Ka3aTeNIbCTB BBIABUHYTBIX T'HMIIOTE€3 M TEOPETHUYECKUX BBIBOJOB HAa OCHOBE SMIIMPHUUYECKU
YCTaHOBJICHHBIX (DaKTOB;

® CpaBHHBATh TOYHOCTb M3MEPEHUs (PU3MUECKUX BEJIUYHMH IO BEJIUYMHE HX OTHOCUTEIHLHOU
MOTPEIIHOCTH NPH MPOBEAECHUU IPSIMBIX U3MEPEHUI;

® CaMOCTOSITEJIbHO IIPOBOJAUTH KOCBEHHBIE M3MEPEHUS U UCCIIE0BAaHUS (PU3NYECKUX BEIMUYUH C
WCIIOJIb30BAHMUEM PA3IIMUHBIX CIIOCOOOB M3MEPEHUs! (PU3MUECKUX BEIMYHMH, BEIOMPATH CPEACTBa
U3MEpPEHUsi C y4eTOM HEOOXOJMMOW TOYHOCTH H3MEpEeHui, 0O0OCHOBBIBATH BBIOOp crocoda
U3MEpEeHus, aJEKBAaTHOIO IIOCTaBJICHHOM 3ajJaye, MPOBOAUTH OLIEHKY JOCTOBEPHOCTHU
MOJIyYE€HHBIX PE3yJbTaTOB;

® BOCIPUHUMATh HH(OPMaLIMIO (PU3NUECKOTO COAEPKAHUS B HAYYHO-TIOMYJISIPHON JTUTEpaType U
CpeacTBaX MaccoBOM HH(popManuy, KpPUTHUYECKH OLIEHMBATh IOJIyYEHHYI0 HH(QOpMAaIUIO,
aHAIM3UPYA €€ COJEP>KaHUE U JIaHHbIE 00 UCTOUYHUKE MH(POPMAIIHH;

® co3/laBaTh COOCTBEHHbIE NMHCbMEHHBIE M YCTHbBIE COOOIIEHMSI O (PU3MUECKUX SIBICHUAX HA
OCHOBE HECKOJIbKMX HMCTOYHHMKOB HMH(OpMAlMM, CONMPOBOXKIATh BHICTYIUIEHHWE IpPE3EHTALUEH,
YUUTBIBasi 0COOCHHOCTH ayIUTOPUU CBEPCTHHUKOB.

Mexannuyeckue siBJCHUS

BbpInyCKHUK HAy4YUTCH:

® Pacro3HaBAaTh MEXAHUYECKHUE SBJICHUS U OOBSICHITh HA OCHOBE UMEIOIINXCS] 3HAHUN OCHOBHBIE
CBOWCTBA WJIM YCJIOBUS NMPOTEKAHUS ITUX SIBJICHUM:

paBHOMEpPHOE M HEPaBHOMEPHOE JBM)KEHHE, PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE
JBYDKEHUE, OTHOCHTEIBHOCTh MEXaHHYECKOTO JIBUXKEHMs, CBOOOJHOE TMajJeHue Ted,
PaBHOMEPHOE JIBUKEHHE [0 OKPY)KHOCTH, MHEpLUs, B3aUMOJICHCTBHE Tel, PEAKTUBHOE
NBWDKEHUE, Iepefaya JaBJICHUS TBEPIAbIMU TelaMM, XHIKOCTAMU M ra3aMH, aTtMoc(epHoe
JIaBJICHHE, MJaBaHUE TeJl, PABHOBECHE TBEPJbIX TE€J, UMEIOIIMX 3aKPEIJIEHHYIO OChb BpallleHHs,
KoJiebaTeIbHOE IBI)KCHHE, PE30HAHC, BOJTHOBOE JBUKEHHUE (3BYK);

® OIUCBHIBaTh HM3Y4YEHHBIE CBOICTBAa TEJ M MEXaHMUYECKHE SIBIICHUS, UCHOJb3Yysd (PU3MUYECKHE
BEJIMYUHBL: IIyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHHE,

nepuo oOpaleHus], Macca Tella, INIOTHOCTh BEIIEeCTBa, cuila (CHila TSDKECTH, CHIla YIPYTOCTH,
cujla TpeHHs), JaBJICHME, UMIYJIbC Teja, KUHETHYecKas YCTPOWCTBAMM, SHEprus,
NOTEHIMaJbHasl JHEPrus, MexaHuueckas paboTa, MexaHudeckas MomHocTh, KIIJ npu
COBEpIIEHUH DPAOOTHI € MCIOJIB30BAHMEM IIPOCTOTO MEXaHW3Ma, CWila TPEHMs, aMILUIMTY]a,
NEpUOJ U YacToTa KoJeOaHUi, JJIMHA BOJHBI U CKOPOCTh €€ PacIpOCTPaHEHUs; IPU ONUCAHUU
IIPaBUIBHO TPAKTOBaTh (PU3WYECKUH CMBICI HCIOJb3YEMbIX BEJIWYMH, HUX OOO3HA4YEHUS HU
€IMHUIIBl U3MEPEHUs], HaXOAUTh (OPMYIIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIUYHHY C
JAPYrUMH BEJTMYMHAMM, BBIYUCIATH 3HAUCHUE (PU3NUECKOI BETUUNHBL;

® aHAIM3UPOBATH CBOMCTBA TEJI, MEXaHUYECKUE SIBICHUS M MPOIECCHI, UCHONB3Ys (Dr3HUecKue
3aKOHBI: 3aKOH COXPAaHEHMS 3HEPruH, 3aKOH BCEMHPHOIO TATOTEHHUS, MPUHIUI CYNEPHO3ULINU
cu (HaxoxkaeHue paBHojaeicTBytomieit cunel), I, II u Il 3axonsl HeloTOHA, 3aKOH COXpaHEHUS
UMITyabca, 3aKkoH ['yka, 3akoH Ilackans, 3akoH Apxumezna; IpH 3TOM pa3inyaTh CIOBECHYIO
(opMyIHPOBKY 3aKOHA U €r0 MaTeMaTHYEeCKOe BBIPAXKEHUE;

® pa3nuuyaThb OCHOBHBIE NPU3HAKM H3YYEHHBIX (DU3MYECKMX MOJENeil: MarepuanbHas TOYKa,
MHEpLUaIbHas CUCTEMA OTCYETA,

pemaTh 3ajaud, HUCHOJb3YsS (U3MUECKUEe 3aKOHBI (3aKOH COXpPAHEHUs DSHEPruH, 3aKOH
BCEMHUPHOTO TATOTEHUS, PUHIMI cynepro3unuu cui, I, 11 u III);

3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs UMITYJIbca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena)
U (opmynbl, cBsI3bIBAIONINE (U3UUYECKUE BEIMUYUHBI (IIyTh, CKOPOCTh, YCKOpEHHE, Macca Tena,
IJIOTHOCTB BEILECTBA, CUJIA, JABJICHUE, UMITYJIbC T€la, KWHETUYECKas: DHEPrUs, OTEHIUaIbHas
SHEprus, MexaHuueckas pabota, mMexaHuueckass MomHocTs, KIIJ[ mpocroro mMexanusma, cuia
TPEHUS CKOJIBKEHUS, KOAPPUIHUEHT TPeHUs, aMIUIUTY I, IEPHOJ U YacToTa KojeOaHWi, [UInHA



BOJIHBI M CKOPOCTh €€ pPacHpOCTpPaHEHHs): Ha OCHOBE aHAJM3a YCIOBHS 3aJaudl 3aluChIBATh
KpaTKoe yCIIOBUE, BBLICIATH (DU3NYECKHUE BEIUYUHBI, 3aKOHBI
u (opMynbl, HEOOXOIUMBIE Uil €€ PEUICHUs, IPOBOJUTH pacueThl U OLIEHUBATh PEAbHOCTh
MOJIy4YEHHOTO 3HaUCHHSI (PU3NYECKON BEIIMUHMHBL.
BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYUThCA:
® UCMOJb30BAaTh 3HAHMS O MEXAHWYECKUX SBICHUSX B TOBCEJHEBHON JKU3HU UL
obecrieyeHnnss 0e30MacHOCTH TMpu oOOpameHHMH C [puOopaMH W TEXHHUYECKUMHU
YCTPOMCTBAMHM, Il COXPAaHEHHS 3J0POBBS M COOJIOACHUS HOPM IKOJOTHMYECKOTO
MOBEACHUS B OKPYKAOLIEH CPELIE;
® [PUBOAWTH MPHUMEPHl NPAKTUYECKOTO HCIOJIb30BaHUS (U3NYECKUX 3HAHHHA O
MEXaHMYECKUX SBJICHUAX U (PU3NIECKUX 3aKOHAX;
® TpUMEpHl HCIOJIB30BAHUS BO30OHOBIISIEMBIX HWCTOYHHKOB OJHEPTUH; HKOJIOTHIECKUX
MOCIIE/ICTBUI HCCIIEIOBAHUSI KOCMUYECKOTO MPOCTPAHCTB;
® pa3NUYaTh TPAHHIBI MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, NMOHUMATh BCEOOLINI XapakTep
(GyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHHs MEXaHWYeCKON IHEPTUH, 3aKOH COXpPaHEHUS
HUMITYJIbCA, 3aKOH BCEMUPHOTO TATOTEHHSI) U OTPAHUYEHHOCTh UCTIOIB30BaHUS YaCTHBIX 3aKOHOB
(3akoH I'yka,
Apxumena u ap.);
® HAaXOJWTh AJCKBATHYIO IMPEIIOKEHHOHN 3amaue (PU3MYECKyl0 MOJIENb, pa3pemaTh mpooieMy
KaK Ha OCHOBE UMEIOINXCS 3HAHUH M0 MEXaHUKE C
WCTIOJIH30BAHNEM MAaTEMAaTHIECKOTO arapara, Tak ¥ IMPH MOMOIIN METOI0B OIICHKH.
TenuioBble siBJICHUS
BbpInyCKHUK HAy4YUTCH:
® pacro3HaBaTh TEIUIOBbIE SIBJICHHUS M OOBACHATH Ha 0a3e UMEIOUIMXCS 3HAHHM OCHOBHBIE
CBOMCTBA WM YCIIOBUSA MPOTEKAHUS 3TUX SABJICHUM:
muddy3us, u3mMeHeHne o0bemMa Tel NMPH HarpeBaHUU (OXJIAXKICHHH), OOJbIIAas CKUMaEeMOCTh
ra3oB, MaJjiasi CKUMAaeMOCTb KUAKOCTEN U TBEP/bIX TEN; TEIJIOBOE
paBHOBECHe, HCIApeHHe, KOHACHCAlWs, IUIaBJIeHHE, KPUCTAUIM3allus, KUIEHUE, BIJIAXXHOCTb
BO3JlyXa, pa3jMyHble CHOCOObI Teruionepenauyu (TEmIoNpOBOIHOCTb, KOHBEKIUS, W3IyYCHHE),
arperaTHble COCTOSIHMSI BEILECTBA, IIOTJIOIIEHWE OHHEPrud NpPU HCHAPEHUU KHUAKOCTH U
BbIJICJICHUE €€ MPU KOHJICHCAIINH T1apa,
® ONUCHIBATh M3yUYCHHBbIC CBOWMCTBA TeJl M TEIUJIOBBIE SIBJICHUS, HUCHONB3YS (u3nuecKue
BEJIMYMHBI: KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPTUs, TeMIepaTypa, yAeIbHas TeII0OeMKOCTh
BEIIECTBA, yJAENbHAs TEIUIOTa IUIABJICHUS, yleJbHAas TeIuioTa mnapooOpa3oBaHUs, YIelbHas
TEII0Ta CTOPAHUS TOIUTUBA, KOAPHUIIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO ABUTaTes;
® aHANU3UPOBATh CBOMCTBA TEJ, TEIUIOBbIC SBJICHUS U MPOILIECCHI, HCIOJb3YS OCHOBHBIC
MOJIOKEHUST aTOMHO-MOJIEKYJISIPHOTO YYE€HHUS O CTPOSHHHM BEIIECTBA W 3aKOH COXPaHEHUS
SHEpruu;
® pa3nuuaTh OCHOBHBIE TMPHU3HAKM M3YYEHHBIX (PU3NYECKHMX MOJIENed CTPOCHHs Ta30B,
KUAKOCTEU U TBEPBIX TEI;
® [PUBOJUTH NPUMEPHI MPAKTUYECKOTO HCMOIb30BaHUS (U3MUECKUX 3HAHUH O TEIJIOBBIX
SIBJIICHUSAX;
® pemiath 3a/a4M, UCMOJIb3Ys 3aKOH COXpAaHEHMs SHEPIMU B TEIJIOBBIX Ipoleccax U (GopMyIibl,
CBsi3bIBalOIIME (U3MYECKHE BEIMUYMHBI (KOJMYECTBO TEIUIOTHI, TeMIepaTypa, yJelbHas
TEIJIOEMKOCTh BEIIECTBa, yAeIbHas TEIUIoTa MIIABJICHHs, YAelIbHas TeIioTa mapooOpa3oBaHus,
ylelbHas TeTI0Ta CrOPaHUs
TOIUIMBA, KO3(G(HUIMEHT NOJEe3HOro ACHUCTBUS TEIJIOBOTO JBHMraTess): Ha OCHOBE aHajH3a
yCIIOBUS 33]]a4 3aMKChIBATh KPAaTKOE YCIOBHE, BBIICTTh
¢u3nyeckue BETUYMHBI, 3aKOHBI U (HOPMYNbI, HEOOXOAMMBIE ISl €€ pelICHHs, MPOBOAUTH

PacCUYCThI U OLICHUBATH PCAJIBHOCTD IMOJIYYCHHOT'O 3HAYCHU A (I)HSHHCCKOﬁ BCJIMYHUHEI.

BblﬂyCKHHK MOJYYIMT BO3MOKHOCTD HAYYUTDHCH:



® JICIIOJIb30BaTh 3HAHHUA O TEIUIOBBIX SIBICHHUSX B IMOBCEJHEBHOM J>KM3HU Uil OOECTeUCHHS
0€301acHOCTH TpHU 00paleHNH ¢ TPHUOOPaMH U TEXHUYECKUMH YCTPOUCTBAMH, JUIS COXPAHEHUS
3J10pOBbsI U COOJIIO/IEHUSI HOPM 3KOJIOTUYECKOTO MOBEAECHUS B OKPYXKAIOILIEH cpenie; NPUBOAUTh
IIPUMEPBI SKOJIOIMYECKUX MOCIEICTBUN padOThl IBUTaTeleii BHYTPEHHEIO CrOPaHUsl, TEIIOBBIX
U TUAPONIEKTPOCTAHLINN;

® pa3NUyYaTh TPAHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, NMOHMMATh BCEOOLINI XapakTep
(byHIaMEHTAIBHBIX (PU3MUYECKUX 3aKOHOB (3aKOH COXPAaHEHHS SHEPTHU B TEIUIOBBIX IMPOIEccax)
Y OTPAaHNYEHHOCTh UCIOJIb30BaHUS YaCTHBIX 3aKOHOB;

® HaXOJUTHh AJECKBATHYIO NPEUIOKEHHOH 3amade (pu3n4ecKyro MOJelb, pa3pemars npoliemy
KAaK Ha OCHOBE UMEIOIIMXCS 3HAHUM O TEIUIOBBIX SIBJICHUAX C MCIIOJB30BAaHUEM MAaTEMAaTHYECKOIO
anmapara, TaK ¥ IIpH IIOMOIIM METOJ0B OLICHKHU.

DJleKTpUYeCKHe U MATHUTHBbIE SBJICHUS

BbINMyCKHUK HAYYUTCSH:

® DpaCro3HABaTh JJIEKTPOMArHUTHBIC SIBJICHHUS W OOBSICHATH HAa OCHOBE HMEIOIIUXCS 3HAHUI
OCHOBHBIE CBOWMCTBA WJM YCJIOBUS TNPOTEKAHHS JTUX SBJICHUW: DIEKTPU3ALMSA  TeEd,
B3aMMOJICIICTBUE 3aps/IOB, AJIEKTPHUUYECKHUH TOK M €ro JACUCTBUS (TEIUIOBOE, XHMHUYECKOE,
MarHUTHOE), B3aUMOJICHCTBUE MAarHUTOB, JIEKTPOMArHUTHAS MHIYKIUS, EHCTBUE MarHUTHOTO
TMOJI HA MPOBOJIHUK C TOKOM U Ha IBUKYILYIOCS 3apsHKEHHYIO YaCTHILY.

® COCTaBJIATh CXEMbl DJIIEKTPUYECKUX LENell C TMOCIeI0BaTeIbHBIM U MapaJlIeIbHbIM
COCIMHCHHUEM DJIEMEHTOB, pa3linyasi yCIOBHBIE 0003HAUEHHUS DJIEMEHTOB DJIEKTPUUYECKUX Ienei
(MCTOYHUK TOKa, KJIFOY, PE3UCTOP, PEOCTAT, JJaMIIOYKa, aMIIEPMETP, BOJIBTMETD).

® ICIIOJIB30BAaTh ONTHYECKHE CXEMBl JJIsi TOCTPOCHHS W300pPKEHHM B IUIOCKOM 3€pKajie M
cobuparoiei TuH3e.

® OIMKCHIBATh U3YyUCHHBIC CBOMCTBA TENI U JIEKTPOMArHUTHBIC SBJIICHHS, UCIIONB3YS (PU3NUECKHE
BEJIMYMHBI: DJIEKTPUYECKUM 3apsil, CHJIA TOKA, AJIEKTPUYECKOE HAIPSIKEHHUE, SJIEKTPUYECKOE
COTIPOTHUBIICHUE, YICTLHOE CONMPOTUBIICHUE BEIIECTBA, Pab0OTa AIMEKTPUIECKOTO OIS, MOIITHOCTh
TOKa, (JOKYCHOE PACCTOSIHUE W ONTHYECKas CHJIa JIMH3BI, CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI W 4YacTOTa CBETa; NPH ONHCAHWM BEPHO TPAKTOBATh (DUBMUECKHH CMBICIT
WCTIOJIb3YEMBIX BEIWYWH, WX OO0O3HAYCHHS W €IWHHUIIBI H3MEPCHHs; HAXOIAUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3HYECKYIO BETMYHMHY C APYTUMH BEIIMYUHAMHU.

® AHAJIM3UPOBATH CBOWMCTBA TEJ, DJJICKTPOMArHUTHbBIC SIBJICHUS W MPOLECCHl, MCIOJIb3YS
(hM3UYECKUE 3aKOHBI: 3aKOH COXPAaHCHHMsI JIEKTPUUYECKOTO 3apsiaa, 3akoH Oma 11 y4acTka Ieru,
3akoH Jlxoyns-JleHna, 3aKOH OPSIMOJIMHEMHOTO PacHpOCTPAHEHHS! CBETA, 3aKOH OTPa)KEHUs
CBETa, 3aKOH MPEJIOMJICHUS CBETA; MPU 3TOM pa3InyaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA U
€ro MaTeMaTH4eCKOE BbIpAKECHHUE.

® TPUBOJAWTH TNPUMEPHl  MPAKTHYECKOTO  KCIOJIb30BaHUS  (U3UYCCKUX  3HAHUH O
AJIEKTPOMArHUTHBIX SIBJICHUSX

e peliath 3a/Ja4yM, UCHONB3yd (u3nyeckue 3aKoHbl (3akoH Oma s y4yacTKa LIeNd, 3aKOH
Jlxoyns-JIeHna, 3aKOH NPSAMOJIMHEHHOTO pacnpoCTpaHEHUs CBETA, 3aKOH OTpa)KEHUsl CBETa,
3aKOH TPEJOMJICHUS CBeTa) U (OpMYybl, CBS3bIBAIOIIME (DM3UYECKUE BEIUYHHBI (CHJIa TOKAa,
3JIEKTPUYECKOE HAIPSIKEHUE,

AIIEKTPUYECKOE COMPOTUBIICHHUE, YACIbHOE COMPOTHUBIICHHE BEIECTBA, pPadOTa IEKTPUUECKOTO
MOJIs, MOIIHOCTh TOKa, (OKYCHOE pAcCTOSHHE U ONTHYeCKas Cujia JHMH3bL, CKOPOCTb
AIIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U YacTOTa CBETa, (POPMYNBI pacdera 3JIEKTPUUECKOTO
COTPOTHBIICHUSI TPH TOCIEA0BATEIbHOM W TMapajIebHOM COEIWHEHHH MPOBOJHUKOB): Ha
OCHOBE aHajM3a YCJOBHUS 3a/laud 3amMUChIBaTh KpPATKOE YCJIOBHE, BBIACHATH (U3NUYECKHE
BEITUYMHBI, 3aKOHBI W (OpPMYyNbI, HEOOXOIWMBIEC IJisi €€ pEeIIeHUs, MPOBOAUTH pacueThl U
OIICHUBATh PEATLHOCTh MOJYYEHHOTO 3HAYCHHSI (PU3NUECKON BETHUMHBI.

BbINyCKHUK MMOJYYHUT BO3MOKHOCTb HAYYUThCH:

® JCMONb30BaTh 3HaHUSA 00 DJJIEKTPOMArHUTHBIX SBJICHHUSIX B IOBCETHEBHOW JKWU3HU IS
obecrnieueHns 0€30MacHOCTH MpU 0OpaIlleHnH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS



COXpaHEeHHUS 370POBBS U COONIOICHUS HOPM SKOJIOTHYECKOTO MOBEJCHUS B OKpPYXKArOIIeH cpeie;
IIPUBOJIUTH IPUMEPBI BIUSHUS 3JIEKTPOMArHUTHBIX U3JyYEHUM HA )KUBbIE OPraHU3MBI;

® Pa3NUYaTh T'PAHHIBI MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, IMOHMMATh BCEOOIIMH XapakTep
(GyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpAHEHHUs 3JIEKTPHUYECKOTO 3apsAaa) U OTPaHUYCHHOCTD
WCIIOJIb30BAHUSI YaCTHBIX 3aKOHOB (3akoH OMa 1S yyacTka 1emnu, 3akoH Jxoymnsa-Jlenua u ap.);
® HCMOJIB30BaTh MPUEMBI TOCTPOCHUS (U3NYECKUX MOJEJe, Noucka u (HOopMYyITHPOBKH
JI0KAa3aTeJIbCTB BBIABUHYTBIX THIIOTE€3 U TEOPETUYECKUX BBIBOJIOB HAa OCHOBE SMIIMPHYECKU
YCTaHOBJIEHHBIX (PaKTOB;

® HAXOJWUTh AJCKBAaTHYIO NMPEIIOKEHHOHN 3amaue (PU3MYECKyl0 MOJIENb, pa3pemarsh mpooieMy
KaK Ha OCHOBE HUMEIOIIMXCS 3HAHUU 00 3JIEKTPOMAarHUTHBIX SBJICHHUSAX C MCIIOJIb30BAaHUEM
MaTeMaTHYECKOI0 anmnapara, Tak 1 Ipu MOMOIIU METOJ0B OLICHKH.

KBaHnTOBBIE IBJIeHUA

® pacro3HaBaTh KBAHTOBbBIE SIBICHUSA U OOBSICHATH HA OCHOBE MMEIOLIUXCA 3HAHUNA OCHOBHBIE
CBOMCTBA WJIM YCJIOBUS NPOTEKAHUS dTUX SIBJICHUM:

€CTECTBEHHAass U HCKYCCTBEHHAasl pPaJUOAaKTHBHOCTb, O-, - W 7Y-U3JIy4€HHUS, BO3HUKHOBEHHE
JIMHEIYaToro CreKTpa U3ay4eHHs aToMa;

® ONKCHIBATh WM3YYEHHBbIE KBAHTOBBIEC SIBJICHMS, UCIOJIB3YS (DU3MUECKHE BEJIWYUHBL: MACCOBOE
YHCII0, 3apsI0BOE YMCIIO, MEPHO/] MoJlypacnaia, SHeprusi (OTOHOB; MPU OMUCAHUM MPABUIBHO
TpakTOBaTh (DU3MUECKUN CMBICH HCHOJIb3yEMbIX BEIMYMH, HUX OOO3HAYEHMS] U EIUHHIIBI
U3MEpEeHUs; HaXOAUTh (OPMYJbl, CBS3bIBAIOLINE JAHHYIO (PM3MUYECKYIO0 BEJIHMYHUHY C JAPYTUMU
BEJTMYMHAMH, BBIUUCIISITh 3HAU€HUE (PU3NYECKON BEJTHMUNHBI;

® aHAIM3UPOBATh KBAHTOBBIE SIBJICHUS, UCMOJb3yd (U3NYECKHE 3aKOHBI M IOCTYJAThI: 3aKOH
COXPAaHEHHUs DSHEPruu, 3aKOH COXPAHEHHUS DJEKTPUYECKOTO 3apsla, 3aKOH COXpaHEHUus
MacCOBOTO YHCJA, 3aKOHOMEPHOCTH W3IY4YCHHMs M IIOIVIOIICHHS CBETa aTOMOM, IIPH 3TOM
pas3nuyaTh CIOBECHYIO (OPMYIUPOBKY

® Da3IM4YaTh OCHOBHBIC NPU3HAKM IUIAHETAPHOM MOJENH aToMa, HYKJIOHHOM MOJENH aTOMHOTO
sapa;

® IIPUBOJUTH IIPUMEPHI MPOSBIECHUS B MPUPOAEC M IPAKTUYECKOTO HCIIOJIB30BAHMS
PaIMOaKTUBHOCTH, AIEPHBIX U TEPMOSACPHBIX PEAKIIUH,

® LCII0JIb30BaTh MOJY4YE€HHbIE 3HAHUS B ITOBCETHEBHOM U3HU NP OoOpalleHuu ¢ mpubopamu 1
TEXHUYECKUMHU YCTPOUCTBAMH (CUETUMK MOHHM3UPYIOUIMX YacTUL, JO3UMETP), JIs COXpaHEHMS
3JI0pOBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MTOBE/ICHUS B OKPYKAIOLIEH Cpe/ie;

® COOTHOCUTh SHEPTIHIO CBSI3M ATOMHBIX s1/IEep € Ae(hEeKTOM MaCChl;

® [IPUBOJUTH IPUMEPHI BIUSAHMS PaJMOAKTUBHBIX M3IYy4CHHN HA JKUBBIE OPraHU3MBbI; IOHUMATh
IIPUHLIMI JEHCTBUS TO3UMETPA U PA3JIN4aTh yCIOBUS

® [IOHMMAaTh 3KOJIOTUYECKHE MpOoOIEeMbl, BO3HMUKAIOLUIME IIPU HCIOJIb30BAHUM ATOMHBIX
3JIEKTPOCTAHLIMHN, U YT PEILIEHUs 3TUX IpoOiIeM,

IIEPCIIEKTUBBI UCIIOJIBb30BaHUs YIIPABIISIEMOIO TEPMOSAIEPHOTO CUHTE3A.



I11. Conep:xanue yueOHOI0 npeamera
10 kaacc
Beenenne. ®usnka u puznyeckne MeTOAbI H3y4eHUs] IPUPOABI

®dwusuka — Hayka o mpupoje. Pusnueckue Tena u sBieHus. HalmoneHue u ommcaHue
¢u3nveckux sBiIeHUN. DPU3MUECKUI HKCIEpUMEHT. MojenupoBaHue SBICHHH M OOBEKTOB
npupoabl. Puznueckue BEIWYUHBI U UX HU3MepeHue. TOYHOCTh U MOTIPEUIHOCTh M3MEPEHUH.
MexnyHapoaHas cucremMa eauHull. DPU3NYECKUME 3aKOHbI M 3aKOHOMEpHOCTH. Pusuka Hu
TexHuka. Hayunslii merox mosHanusi. Ponms ¢us3uku B (OpMUPOBAHWM €CTECTBEHHOHAYYHOU
IPaMOTHOCTH.

Mexanuyeckue siBJeHHUS

Mexannueckoe IBW)KEHHE. MatepuanbHas TOYKa KaK MOJETb (U3UYECKOTO Tela.
OTHOCHUTENBHOCTh MeXaHH4ecKoro nBuxkeHHs. Cucrema otcuera. Pu3NyYECKUE BEIMYUHBL,
HEOOXOIMMBbIE JJIsi ONUCAHMS IBM)KEHHUS M B3aMMOCBS3b MEXIy HUMHU (IIyTh, MEpeMeEIleHuE,
CKOPOCTb, YCKOPEHHUE, BpeMs ABM)KEHMsI). PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWHOE
JNBUKEHHE. PaBHOMEpHOE NBM)KEHHME 1O OKpYKHOCTH. [lepBbiii 3akoH HbroTOHa M uHEpuws.
Macca Tena. IlnotHocts BemiectBa. Cuna. Eaununel cunsl. Bropoit 3akon Herotona. Tperuit
3akoH Hprotona. CBoOoaHoe najgenue Ten. Cuma TsHKecTH. 3aKOH BCEMUPHOTO TsaroTeHus. Cuiia
ynpyroctH. 3akoH ['yka. Bec Tena. HeBecomocTb. CBSI3b MEXy CUIION TSDKECTH U MAcCOU Tea.
Huuamometp. PaBHozeiicTByromas cuna. Cuna TpeHus. TpeHue CkoiabxkeHus. TpeHue mokos.
Tpenue B Ipupoe U TEXHUKE.

Nmnynsc. 3akoH coxpaHeHust uMIynbca. PeakTuBHOe ABMkeHrne. Mexannueckas padora.
Momnoctb. DHeprus. [loTeHunaneHas U kuHeTHYeCKas sHeprus. [IpeBpaiienre ogHOTO BUAA
MEXaHUYECKOHN PHEPTUHU B IpYroil. 3aKOH COXpaHEHUs MMOJTHON MEXaHUYECKOM SHEPIUH.

VYcnoBust paBHOBECHs TBEPJIOTO Tejla, HMEIOIIET0 3aKpeIJICHHYI0 OCh JBH)KECHHUS.
MOMEHT CUIIBL.

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI TeopUumn

Crpoenue BemniecTBa. ATOMBI U MOJIEKYJbl. TerioBoe NBMKEHHE aTOMOB U MOJICKYIL.
B3aumopeiictBue (MpUTSHKEHWE ¥ OTTAJIKMBAHUE) MOJIEKYJ. TeIioBoe  paBHOBECHE.
Temmneparypa. CBsi3b TeMmeparypbl €O CKOPOCTBIO XaOTHYECKOTO JIBWJKEHHSI YacCTHLI.
Buytpennsis sneprus. Pabora u Teruionepenaya kak cnoco0bl M3MEHEHHUS! BHYTPEHHEH SHEpruu
tena. KoynuecTBO TeIIOTHL. 3aKOH COXPAaHEHUS M IPEBPAICHUs SHEPIUM B TEIUIOBBIX
npoueccax. Mcnapenne u xkonaeHcanus. [lormomenre 3HEpruy Mnpu MCHAPEHUU KUIKOCTH U
BBIJICJICHUE €€ Ipu KOHJeHcauuu napa. Kumenue. 3aBUCHUMOCTH TeMIlepaTypbl KHIIEHHS OT
naBieHus. BraxHocTs Bo3ayxa.

OCHOBBI TEPMOJAMHAMHUKHI

PaGora raza mpu pacmmpenun. [IpeoOpa3zoBaHusi PHEPrUM B TEIUIOBBIX MalllMHAX
(mapoBas TypOvHa, ABUTATEIh BHYTPEHHETO CrOpaHusi, peakTuBHbIN aBuraress). KI1J[ TernoBoit
MAaIlWHBI.

OCHOBBI JIEKTPOANHAMUKH

DNeKTpUUYECcKOe MoJjie Kak 0coObIi B MaTepuu. HampsykeHHOCTD AJIEKTPUIECKOTO
noJs. JleicTBre 3JE€KTPUYECKOTO OIS Ha 3JeKTpuueckue 3apsaapl. Konpencarop. Dneprus
AIEKTPUYECKOTO MO0JIsI KOHAEHCATOpa.

OnexTpuuecKuil TOK. ICTOUHHUKH 3IEKTPUYECKOTO TOKA. DJIEKTPUYECKas LENb U €€ COCTABHbIE
yactu. HanpaBiieHne u 1efHCTBUSA DIIEKTPUUECKOro Toka. Hocurenu aekTpuueckux 3apsiioB B
MeTtaiax. Cuia Toka. DIEeKTpUYECcKOe HaNpsHKEHUE. DIEKTPUUECKOE CONTPOTUBIIEHHUE
IIPOBOJHUKOB. EMHNIIBI COTPOTUBIIEHHS. 3aBUCUMOCTD CHJIBI TOKA OT HampshkeHus. 3akoH Oma
JUI ydacTKa Lenu. Y ienbHoe conpotusienue. Peocrarsl. [locnenoBartensHoe coeaMHeHNnE
npoBoIHUKOB. [TapannensHoe coeuHeHne NPoBOAHUKOB. PaboTa 31eKTpruecKoro moJs mno
MIEPEMEILEHUIO NIEKTPUUECKHX 3aps0B. MOIIHOCTE AnleKTpuueckoro Toka. HarpeBanue
IIPOBOJTHUKOB JIEKTPUUECKUM TOKOM. 3akoH JIkoyns - JIeHna. DneKTpuyeckue HarpeBaTelIbHbIe
U ocBeTuTeNbHbIE prOopsl. KopoTkoe 3ambikanune. Tok B pa3ianyHBIX Cpeaax.



11 kaacc

MarnuTHoOe 1moJie
B3aumopeiicteue TokoB. MaruutHoe nosie. Muaykuus marautHoro nojis. Cuia Ammnepa. Cuna
Jlopenua. MaruuTHbI€ CBOMCTBA BEIIECTBA.

JIEKTPOMArHUTHASI MHAYKIHSA
OTKpbITHE >JEKTPOMAarHUTHOW MHAYKUWU. [IpaBuno JleHna. DieKTpou3MepUTeNbHbIE MPHOOPHI.
MarHuTHbI TMOTOK. 3aKOH JJIGKTPOMAarHUTHOM WHIYKIMU. BHUXpeBO€ 3IEKTpUYECKOE II0JIe.
Camounaykuusi. UHAYKTUBHOCTb. DHEPrusi MarHUTHOrO 1oJisl. MarHuTHbIE CBOMCTBA BEIIECTBA.
DNeKTPOMarHuTHOE TOJIE.
®poHTaNbHBIE 1a00paTOPHbIE padoThI
1.HaGmroneuue neiicTBUA MarHuTHOTO IT0JIS HA TOK.
2.VzyueHue sBICHUS SIEKTPOMArHUTHON HHYKIIUH.
Konebanus n BotHbI
Mexannueckue koneOanus. CBoOoaHbIe KoneOaHUs. MaTemMaTuuecKuil MasTHUK. ['apMoHUYecKue
KojeOaHus. AMIUIMTYAA, MNEpHoJ, dYacToTa M ¢a3za KojebaHuid. BuIHyXIeHHbIE KoJeOaHus.
Pe3onanc. ABrokonebanusi. Inexkrpudeckue koyebanusi. CBoOO HBIE KOJIeOaHUsI B K0JI€OATETHHOM
KoHType. Ilepuon CBOOOIHBIX BIEKTPUUECKUX KojeOaHuil. BbIHYyX/eHHBIE KOJeOaHus.
[lepeMeHHBIN ANIEKTPUUECKUI TOK. AKTUBHOE CONPOTUBIEHUE, EMKOCTh U MHAYKTUBHOCTH B LIETIH
IIEPEMEHHOTO TOKa. MOIMHOCTh B II€NM MEPEMEHHOIO0 TOKAa. PE30HAHC B AJEKTPUYECKOM ILIEMH.
[IpousBoscTBO, mepenaya U TMOTpeOJICHHE 3JIEKTPUUECKON SHEpruu. l'eHepupoBaHHE HHEPrHH.
Tpanchopmarop. [lepenaua sanekTpuyeckoit SHEpruu.
Mexannueckue BoJsHbL. [IponmonbHble W momepedyHsle  BOJIHBI JlyimHa BOsHBL.  CKOpOCTB
pacnpocTpaHeHusi BOJIHBL. 3BYKOBble BOJIHBL. WHTepdepenuuss BonH. [lpunnun [roiirenca.
Judpakuust BoJH. DIEKTPOMarHUTHBIE BOJIHBL. M3iyueHue 3eKTpoMarHuTHBIX BOJIH. CBOHCTBa
JIEKTPOMAarHUTHBIX BOJIH. [IpuHnun paguocsssu. TeneBuaeHue.
®poHTaJbHAsA JabopaTopHas padoTa
OmnpeneneHne yCKOpeHUs: CBOOOJHOTO MaJEHUs C TOMOIIbIO MasiTHHUKA.
OnTHnka
CgeroBble Jyud. 3akoH mpenomiieHus ceera. [lomHoe BHyTpeHHee oTpaxkenue. [Ipuzma. @opmyna
TOHKOW JH3BI [lomyueHne w300pakeHHUss C TOMOIIBI0 JMH3BL. Ontuyeckue npubopsl. HMx
paspemaromasi crnocoOHocTb. CBETO3NIEKTpOMarHuTHbIE BOJIHBL. CKOpOCTh CBETa M METOJBI €€
u3Mepenus. Jucnepcus cBeta. Murtepdepenuust cera. KorepentHocts. [ludpakius csera.
HudpaxuonHas pemerka. [lonepeuHocts cBeTOBbIX BOJH. [losisspu3anust ceeta.

W3nyyenue u criektpsl. [llkana 31€KTpOMAarHUTHBIX BOJIH.
@®poHTAJbHbIE J1A00paTOPHbIE PA0OTHI
N3mepenne nokasaTelis IpeJoOMIICHUs CTEKIIA.
OmnpeneneHne ONTUYECKOH Cuilbl U (POKYCHOTO PacCTOSIHUSA COOMparoIei JINH3BL.
W3mepenue NIuHbI CBETOBOW BOJIHBI.
OCHOBBI cllelIMaNbHON TEOPUM OTHOCUTENBHOCTU. [TocTynaTel Teopun oTHOcHTENbHOCTHU. [TprHIIMT
OTHOCUTENBbHOCTH OiHIITelHa. llocTrostHcTBO CcKOpocTn cBera. [IpocTtpancTBo M Bpems B
CIELIMAJIbHOM TEOPUU OTHOCUTENILHOCTH. PensTuBucTckas nuHaMuka. CBsA3b MAacChl U SHEPTUU.
KBanToBas pusuka
CeeroBble kBaHThl. TemnoBoe wusnydenue. [loctosnnas I[lnanka. dotosddexr. YpaBHeHue
OnHireitHa 11 porodpdexra. Potonsl. OnbiTel JleGeneBa u Basuiona.
AtomHas ¢usuka. Crpoenue aroma. OnbiTel Pesepdopaa. KantoBele nocrynarsl bopa. Monens
atoma Bogopoaa no bopy. TpynHoctu teopun bopa. KBanroBas mexanuka. ['mnoresa ne bpoiuns.
CootHomieHnne  HeompezaenaeHHoctel  [eitzenOepra.  KopmyckynsipHO-BOJHOBOM — JTyasiu3M.
Hudpaxius 31ekTpoHoB. Jlazepsl. Pusuka aToMHOTO siipa. MeToabl perucTpaniy J1eMeHTapHbIX
yacTull. PaguoakTuBHbBIE MpeBpallleHus. 3aKOH PaJMOaKTHUBHOIO pacmaja M €ro CTaTUCTHYECKUMN
xapakTep. [IpoTOHHO-HEHTpOHHAs MOJENb CTPOEHHsI aToOMHOro sapa. Jlegekr macc u sHeprus
CBSI3M HYKJIOHOB B sifpe. [leneHne u cuHtes saep. SnepHas sHepretuka. OU3nKa 3JI€MEHTapHBIX
gactull. CTaTUCTUYECKUI XapaKTep MPOLECCOB B MUKPOMHpPE. AHTUYACTULIBI.
®ponTanbHas JadopaTopHasi padora l3yueHue TpekoB 3apsHKEHHBIX YaCTHIL.



TemaTn4eckoe IJIAaHUPOBAaHUE

B ToM umnciie
Oomree
Ne P KoJu-Bo Koua-Bo
a3aen KO0JI-BO
n/n J1a00paTOPHBIX KOHTPOJIbHBIX
4acoB
padot padoT
10kmaacce
1 Bsenenue. ®usuka u 1
(bu3nvecKne MeTo bl
W3YYCHUS TTPUPOIBI
1 Mexanuka 46 6 3
2 MoutekynsipHasi (u3HKa. 25 1 1
TerioBble ABIEHUS
4 OCHOBBEI 30 2 1
IEKTPOTMHAMHUKH
Bcero 102 9 5
11xkaacc
1 DNeKTpoIuHAMHKA 12 2 1
2 Kosnebauus 1 BOJIHEL 28 1 1
3 Ornruka 25 3 2
4 KsanToBas ¢uzuka 29
5 [ToBTOpEHME 8
Bcero 102 6 4
HUroro 204 15 9
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