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IHosicHuTEeILHASA 3alIMCKA

PaGouast mporpamma 1o ¢usuke cpegHero obmero obpasoanus qisi 10-11 kmacca cocraBiieHa Ha OCHOBE 00pa30BaTENbHON MPOTPaMMBI IO
¢usuke cpennero obmero oOpasoBaHus Ha 0a30BOM YpPOBHE, B COOTBETCTBHU C TpeOoBaHUsSMU DenepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO
crangaptam cpennero oodmiero oopazoanus (PI'OC COO) u Ha ocHoBe [IpuMepHO#t porpamMmel o PU3MKE CpeaHEro o0Iero oopa3zoBaHus Ha 6a30BOM
YPOBHE.

- IIporpamma opuentupoBana Ha YMK I'.fl. MskumeBa nunuu «/{podar:

- ®wusuka. ba3osiii ypoenb. 10-11 kmaccel. Pabouas nporpamma k nuaun YMK I'.5I Mskumesa, M.A. IlerpoBoit/M.A. [lerposa, N.I'. Kynukosa. —
M.: Ipoda, 2019.

- ®usuka. ba3ossrii ypoBens. 10 knace: yueonuk / I'.5. Mskumes, M.A. IlerpoBa. — M.: [Ipoda, 2021.

- ®wusuka. bazoserii yposens. 11 kmacc: yueOnuk / I'.51. Mskumes, M.A. Tlerposa. — M.: JIpoca,2021.

Mecto npeamera «DU3HKa»

@®enepanbHblil Oa3ucHbIA y4eOHbIN IUTaH A oOpaszoBaTeNbHbIX yupexkaeHuil Poccuiickoit denepaunu oTtBoauT 68 vacoB sl 00s3aTENILHOTO
u3yueHus (GU3MKU Ha 0a30BOM YpOBHE CTYNEHHU CpeIHEro (MoJiHoro) obuiero oOpa3oBaHMs M3 pacyera 2 yyeOHBIX yaca B Hexento. PabGodas mporpamma
COCTaBJIEHA C YYETOM Pa3HOPOJHOCTH KOHTHMHI€HTA ydalluxcs cpenHed mkoibl. [loaToMy oHa opueHTHpoBaHa Ha M3yueHUE (U3MKU B CPEAHEH IIKOJIEe Ha
ypoBHE TpeOoBaHUI 003aTEILHOTO0 MUHUMYMa COJEpKaHUS 00pa30BaHUS U, B TO K€ BpeMs, JAaeT BO3MOXXHOCTh YUYEHHUKAM, HHTEPECYIOIUMCS (PU3UKOA,
pa3BUBAaTh CBOM CIOCOOHOCTH INPU U3YUYEHHH JAHHOIO MpeaMeTa. YBEJIMYEHHE YacOB HAIPaBJIEHO HA YCWIIEHHE 00I1eo0pa3oBaTENbHON MOATOTOBKH, JUIS
3aKpeIJICHHs TEOPETUYSCKUX 3HAHUN MPAKTUUYECKHUMH YMEHUSIMH MPUMEHSThH MOJTYyUYSHHbIC 3HAHUS HA MPAKTHUKE (pellleHue 3a7a4 Ha MpUMEHEeHHE (PU3NIECKUX
3aKOHOB) U pacUIMpEeHUusl CIeKTpa oO0pa30BaHUs MHTEPECOB yuauuxcsa. B pabouyro mporpamMmy BKIIFOUEHBI 3JIEMEHTHI Y4eOHOM MH(OpManuu 1o TeMam U
KJlaccaMm, MepeveHb IEMOHCTPAINil U (POHTAIBHBIX Ta0OPATOPHBIX PabOT, HEOOXOAUMBIX Al (HOPMHUPOBAHMS YMEHUHN, YKa3aHHBIX B TPEOOBAHUSAX K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB CTapIIeh IITKOJIBI.

B 10 xnacce u3y4arorcs ciaeayromue pasaessl: «MexaHukay,

«MonexynspHas pU3uKa U TEPMOJAUHAMUKAY», « DIEKTPOCTATHKA

B mporpammy kypca ¢pusuku 11 kiracca BKITFOUEHO U3YUICHHE Pa3fIesioB « DJIEKTPOIUHAMUKA» (KpoMe TeM «IIeKTpocTaTukay U «[IoCTOSTHHBIN dJeKTpHIeCKUid
TOK»), «Konebanus u BomHb», «Ontuka» u «KBanToBas ¢huzuka», «CtpoeHue BeeneHHOW.

[Tporpamma Kypca mpeaycMaTpuBaeT BBIIIOJHEHHUE 0053aTeNbHOIO JIa0OpaTOpHOro MPAKTUKyMa ¢ HCIOJb30BaHueM ooopynoBaHusi «Toukn Pocray. [Ipu
BBIMIOJTHEHUH J1A00pAaTOPHBIX pabOT IIKOJIBHUKU OOyYaroTCsl IUIAHMPOBAHUIO M OpPraHM3allMM SKCIEPUMEHTAa, CHUCTEMAaTH3aluud U MeTodaMm oOpaboTKu
pe3yIbTaTOB U3MEPEHUI, CPABHEHHUIO PE3YJIbTaTOB U3MEPEHUM, TOTYUYEHHBIX [IPU OJIMHAKOBBIX U PA3IUYHBIX YCIOBUAX IKCIIEpUMEHTa, U Ap. [Ipu noaroroske
K BBINOJHEHUIO J1a00OpaTOpHBIX pabOT ydyaliuecs CaMOCTOSITENIbHO H3ydaloT pa3jMuHble BOIPOCHI, CBSI3aHHBIE KaK C TMPOBEACHHEM (PU3UUECKOIrO
AKCIIEPUMEHTA, TaK U C €r0 COJEP)KaHNUEM.

N3y4denue ¢pu3uku B cTapiieil mKoJie Ha 0a30BOM YPOBHE HANPABJIEHO HA JOCTHKEHHE CJIeTYIOIUX HeJIeii:
® OCBOEHHE 3HAHMI 0 PyHIaMEHTAIBHBIX (PU3MUECKUX 3aKOHAX U MPUHIIUIIAX, JEKAIIMX B OCHOBE COBpEMEHHOU (pr3nueckoi KapTHHBI MUpa; Hauboee
BAXXHBIX OTKPBITHAX B oOactu (1)I/IBI/IKI/I, OKa3aBIIHX ONPCACTIAIONICEC BIUAHUC HA PA3BUTUC TCXHUKU U TEXHOJIOTMU, METOJaX HAYYHOI'O ITIO3HAHUA TPHUPOABI;
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® OBJIAJICHHE YMEHUSIMH ITPOBOIUTH HAOIIOICHHS, TUIAHMPOBATH U BBITIOIHITH SKCIIEPUMEHTHI, BBIIBUTATH TUIIOTE3bI U

CTPOUTH MOJICIH, IPUMEHSATH MOJIyYeHHBIE 3HAHUA N0 (PU3KKE A1 00BSICHEHHs pa3HOOOpa3HbIX (PU3UYECKUX SIBICHUH U CBOMCTB BEIECTB; MPAKTHUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUIL;

® pa3BUTHE [T03HABATEIbHBIX HHTEPECOB, UHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B IpoLecce MPUOOPETeHUs 3HAaHUN 1 yMEHUH 10 (GU3UKE C
MCIIOJIb30BaHUEM PA3JIMYHBIX UCTOYHUKOB HH(OPMALIUU, B TOM YHCIIE CPEICTB COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTU; (HOPMUPOBAHUE YMEHHM
OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYUYHOU HH(POPMALINY;

® BOCIIUTaHUE YOEKACHHOCTH B BOBMOXKHOCTHU MO3HAHUS 3aKOHOB NMPHUPO/Ibl; UCIOIB30BAHUS JOCTHKEHUN (DU3MKU Ha 0J1aro pa3BUTHUS YEIOBEUYECKOM
LUBWIN3ALUHI; HEOOXOAUMOCTH COTPYAHUYECTBA B IPOLIECCE COBMECTHOTO BBINMOJIHEHHS 3a/1a4, YBAXKUTEIBHOI'O OTHOIIEHUS! K MHEHUIO OINIIOHEHTA IIPU
00CYX/IeHUH MPOOJIEM €CTECTBEHHOHAYYHOTO COJIEPKAHHS; TOTOBHOCTH K MOPAJIbHO-ITHYECKON OLIEHKE MCIIOIb30BAaHMS HAYYHBIX JOCTH)KEHHH, YyBCTBA
OTBETCTBEHHOCTH 3a 3aILUTY OKPY’KAIOIIEH CPEbl;

UCIIOJIb30BaHUE IPHOOPETEHHBIX 3HAHUN M YMEHUH /1JIs1 peIlIeHUs IPaKTHUECKUX 3ajjad IIOBCEAHEBHOM KU3HH, oOecrieueHns 6e3011acCHOCTH COOCTBEHHOM
XKHU3HU. JlocTIXKEHUE ITUX Liesieil oOecreunBaeTcs peleHUeM CIIeIyOINX 3a1ay:

® 3HAKOMCTBO 00YYaIOIIMXCS ¢ METOOM HAay4YHOTO MO3HAHUS M METOJJaMH HUCCIICIOBAaHUS OOBEKTOB U SIBJICHUHN MPUPOJIBI;

e proOpeTeHre 00yJYaroIUMUCA 3HAHUN 0 MEXaHUYECKHX, TETJIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUAX, PU3NUECKUX BEITUUMHAX,
XapaKTEePU3YIOLIMUX 3TH SABJICHUS;

e (popmMupoBaHUE YMEHHUI HAOIIO1aTh MPUPOIHBIC SBICHUS U BBITIOIHATH OIBITHI, TA00PaTOPHBIE PA0OTHI U SKCIIEPUMEHTAIbHBIC UCCIIEIOBAaHHS C
UCIIOJIb30BAaHUEM U3MEPHUTEIbHBIX IPUOOPOB, IIUPOKO IPUMEHSAEMBIX B IPAKTUYECKOM JKU3HU;

e OBJIaJIeHHE 00YYaIOIIMMUCS TAKUMHU OOIIEHAYYHBIMH MTOHATUSAMH, KaK IPUPOJIHOE SBJICHUE, SMIMPUYECKH YCTAaHOBJICHHBIN (hakT, mpodiiema, rumnoTesa,
TEOPETUYECKHH BBIBO, PE3YIbTAT 3KCIIEPUMEHTAILHON IPOBEPKHU;

® [IOHMMAaHUE YYALIUMUCS OTIIMYMM HayYHBIX JAHHBIX OT HEIPOBEPEHHOM MHGOPMALUH, IEHHOCTH HAyKH JUIsl y10BJIETBOPEHHSI OBITOBBIX,
IIPOM3BOJCTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN YETOBEKA.

Pe3yabTaThl 0CBOEHHS Kypca (PM3HKH

JInyHOCTHBIE pe3yJIbTAThI

YV obyuaromerocst OyayT chopMUpOBaHBI:

® [T03HABATCJIbHBIC HHTCPECHI, MHTCIVICKTYAJIbHBIC U TBOPYCCKHUEC CHOCO6HOCTI/I;

® yOKICHHOCTh B BO3MOKHOCTH TIO3HAHUS IIPUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOT'O UCIIOJIb30BAHUS JIOCTHKCHUN HAYKU M TEXHOJIOTUH JUIsI
}IaHBHeﬁmeFO Pa3sBUTHA YCTTIOBEYCCKOI'O O6I]_[eCTBa, YBaXXCHHUEC K TBOPLAM HAYKHU U TCXHUKH, OTHOLICHUC K (1)I/ISI/IKG KakK 3JICMCHTY o6meqen03eqec1<0171
KynbTypbl; OOyJaromuiics MoJy4uT BO3MOXKHOCTD 17151 )OPMUPOBAHUS:

® MOTHBAIIUK 00Pa30BATENHLHON EATEIHHOCTH Ha OCHOBE JTMYHOCTHO OPUEHTHPOBAHHOTO TIOIX0/1a;

® [ICHHOCTHBIX OTHOILLIEHUH IPYT K APYTY, YUIUTEIIO0, aBTOPaM OTKPBITUH U U300pETEHUH, pe3ybTaTaM 00y4eHHUS.

Metanpeamernblie pe3yabTathbl: B coorBeTcTBUU OI'OC OOO BBIAETSAIOTCS TPH IPYIIIBI YHUBEPCATbHBIX YIEOHBIX JEHCTBHIA: PETYISITUBHBIE,
M03HABAaTENIbHbIC, KOMMYHHKATHBHEIE.
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PeryastuBusie YY /|

OOyuaromuiics Hay4YnuTCs

® aHAJIM3UPOBATh CYIIECTBYIOLINE U IUIAHUPOBATh OyayIine o0pa3oBaTeNbHbIE 7 pe3yiabTaThl;

® BBIJBUIaTh BEPCUU PELIeHUs IPoOeMbl, GOpMyInpoBaTh FMIIOTE3bI, IPEABOCXUIIATE KOHEYHbII pe3yJIbTarT;

® CTaBUTH LIEJIb JESITEIbHOCTH HAa OCHOBE OIPEeNIEHHON MPOOIEMBI U CYIIECTBYIOIUX BO3MOXKHOCTEH; o (opMysInpoBaTh yueOHbIE 3a/1a4M KaK LI1aru
JOCTHKEHHSI TOCTABICHHOM LIeJIN 1EATEIbHOCTH;

® OHpeeNATh HEOOXOAUMBbIE JeicTBHE(s]) B COOTBETCTBUM € YUEOHOM U MO3HABATEIbHON 3aa4eil U COCTABIIATh AJITOPUTM UX BBIIIOJIHEHHUS;
OO0y4aromuiics MOMyYUT BO3MOKHOCTh HAYYHTHCS:

® 000CHOBBIBaTh U OCYLIECTBJIATH BEIOOP Hanbosee 3P PEeKTUBHBIX CLIOCOOOB pellieHUs] yUeOHbIX U TO3HABATENIbHBIX 33/1a4;

® COCTAaBJIATH IIJIaH PELICHUs IPOOJIeMbI (BBIIOIHEHUS IPOEKTa, IPOBEJCHUS UCCIIEA0BAHMS);

® [JIJAHUPOBATH U KOPPEKTUPOBATH CBOIO MHAMBUIYAJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

® COOTHOCHUTH pealibHbIC U IJIAHUPYEMbIE Pe3yJIbTaThl MHIUBHUyaJIbHONH 00pa30BaTeIbHOMN IEATEIHOCTH H JIeNIaTh BHIBOJIBL;

ITo3HaBaTeabHble YY /1

OO0yuarommiicss HAy4YUTCS:

® BBIJICJISITh 00U PU3HAK IBYX WM HECKOJBKUX MPEIMETOB WM SBJICHUN U OOBSICHITH UX CXOJICTBO;

® 00BEAMHATH IPEAMETHI U SIBJIICHUS B IPYMIILI 110 OIPEACICHHBIM IIPU3HAKaM, CPaBHUBATh, KJIaCCU(DUIUPOBATh U 00001aTh (PAKTHI U ABICHUS;

® BBIICIIATH SABJICHHE U3 OOIIETro psAjga ApyTUX SBICHUA;

® 13J1araTh NOJIYYEHHYIO HH(POPMAIIMIO, HHTEPIPETHPYS €€ B KOHTEKCTE PelIaeMoil 3a1auu;

® OOBSCHSTD SIBICHHUS, IPOLIECCHI, CBS3U U OTHOILICHUS, BBISIBISIEMbIE B X0/1€ TO3HABATEIBHON U HCCIIE10BATENbCKON AeSITENbHOCTH (IPUBOIUTD
00BsICHEHUE ¢ U3MEHEHHEM (OPMBI TIPEICTABICHUS; OOBSICHATH, NETATU3UPYS UK 000011ast; 0OBSCHSTD C 33JaHHON TOYKH 3PEHUS);

OO0y4yaomuiics MoJy4uT BO3MOKHOCTb HAYYUTHCS:

® BBISBJIATH U HAa3bIBATh IPUUMHBI COOBITHS, SIBJICHUS, B TOM YHUCIIE BO3MOXKHbIE / HanOoJiee BEpOATHbIE IPUUNHBI, BO3MOXKHBIE ITOCIIEICTBUS 3a/1aHHON
MIPUYUHBL, CAMOCTOSTENILHO OCYILECTBIISAS MPUYMHHO-CIIEICTBEHHBIN aHAIN3;

® OIpeIEeTATh JIOTUYECKUE CBSA3U MEXI1y IpeIMeTaMH U/ U SIBJICHUSAMH, 0003HAaYaTh JaHHBIE JIOTHYECKHUE CBSA3H C TOMOIIbIO 3HAKOB B CXEME;

® CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBHH 3a/1auy /WK cr1oco0a ee perieHus;

® CTPOUTH CXEMY, aJITOPUTM JEHCTBUS, UCIIPABIATH UM BOCCTaHABIMBATH HEU3BECTHBIN paHee aJrOPUTM Ha OCHOBE MMEIOIIErocs 3HaHUsA 00 00bEKTe, K
KOTOPOMY IPUMEHSETCS aJITOPUTM;

® COOTHOCHUTb NOJIyYEHHBIE PE3yJIbTaThl IOMCKA CO CBOEH JEesITEIbHOCTBIO.

KommyHnukatusubie YY /|

Oo0yuarommuiicsi HAYYUTCH:

® OIIPENEATh BO3MOKHBIE POJIM B COBMECTHOM JEATEIILHOCTH; ® UTPATh ONPEAEIEHHYIO POJIb B COBMECTHOM JEATEIbHOCTH;

eIIPUHHUMATh NO3UINI0 COOECETHNKA, TIOHUMAsI TO3ULIMIO JPYTOro, pa3indarh B €r0 peun: MHEHUE (TOUKY 3pEHHs), JOKa3aTeIbCTBO (ApIryMEHTHI), (PaKThl;
TUIIOTE3bI, AKCHOMBI, TEOPUH;
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® OIIPEACIIATE CBOU I[CflCTBI/I?I n IleﬁCTBI/Iﬂ napTHepa, KOTOPbIC CII0COOCTBOBAJIN HIIN MMpEnATCTBOBAIN HpOIIYKTHBHOfI
KOMMYHHKAIIUH,

® CTPOUTH MO3UTHBHBIC OTHOLICHUS B ITPOLICCCE y‘IGGHOfI Y II03HABATCIHLHOU 8 ACATCIIBHOCTH,

® KOPPECKTHO U apryMCHTHPOBAHHO OTCTAUBATL CBOIO TOUKY 3PCHUSA, B JUCKYCCUN YMETDH BBIJIBUT'ATh KOHTPAPTYMCHTEI, nepe(bpasnpOBaTL CBOIO MBICJIb
(BHaHeHI/Ie MEXaHU3MOM 3KBHUBAJICHTHBIX 3aMeH);

® KPUTHYCCKHU OTHOCHUTLCA K CO6CTBCHHOMY MHCHUIO, C HOCTOMHCTBOM IIPpU3HABATH OIIHOOYHOCTH CBOCT'O MHEHHUS (CCJ'II/I OHO TaKOBO) H KOPPCKTHUPOBATH

OOy4aomMiicss MOJYYUT BO3MOKHOCTD HAYUHTHCS

e MpeJyiaraTh aJIbTEPHATUBHOE PEIICHUE B KOH(IMKTHON CUTYAlIUU;

® BBIJICIIATH OOIIYIO TOYKY 3PCHHUS B JUCKYCCHH;, — JJOTOBApUBATHCS O MPaBUIIaX U BOIPOCAX JIJIs OOCY)KIACHHS B COOTBETCTBUH C MOCTABICHHOM TIepe;]
TPYIION 33ajaueii; — OpraHU30BbIBATh YUCOHOE B3aUMOJICHCTBHE B TPYIIIE (ONPeAesaTh OOIIKE 1Ie]H, PACIPEIENISATh POJIU, TIOTOBAPUBATHCS APYT C IPYTOM U
T. 1.);

® JICII0JIh30BaTh KOMITBFOTEPHBIC TEXHOJIOTHH (BKIIOUast BEIOOP aCKBATHBIX 33]1a4€ HHCTPYMEHTAIBHBIX IPOrPaMMHO-AITIIAPATHBIX CPEJICTB U CEPBHCOB)
JJIA peHIeHI/Ifl I/IH(bOpMaHI/IOHHBIX nu KOMMYHI/IKaHI/IOHHI)IX y‘~I€6HI)IX 3aJa4, B TOM YHCJIC: BBIYUCIICHUEC, HAIITMCAHUC ITHUCEM, CO‘IHH@HHﬁ, JOKJIaa0B, pe(bepaTOB,
CO3/IaHKE MTPE3CHTALIMH U JIP.;

® 1CII0JIb30BaTh HH(POPMAIIHIO C YIETOM dTHUECKUX U MPABOBBIX HOPM;

® co371aBaTh HHPOPMALIMOHHBIE PECYPCHI PA3HOTO TUIIA H IS Pa3HBIX ayJUTOpUH, cOOII01aTh HH()OPMAITMOHHYIO THTHEHY M ITPpaBUiIa HH(POPMAIIMOHHOK
0€30IaCHOCTH.

TPEBOBAHUSA K YPOBHIO ITIOATI'OTOBKHU BbIITYCKHUKOB

BbInyCKHUK HAy4YHUTCH:

e coOmro1aTh MpaBuiia 6€30MacCHOCTH U OXPaHbI Tpya MpH padoTe ¢ y4eOHBIM U JIA00OPaTOPHBIM 000PYI0BAHHUEM;

® TIOHUMATh CMBICT OCHOBHBIX (PU3UUYECKUX TEPMHUHOB: (PU3HUECKOE TeNo, (hu3nUecKoe siBieHue, Gu3ndeckas BeJIMUrnHa, €IMHUIBI U3MEPEHUS;

® pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEIIUThH MPH MOMOIIU (PU3MYECKUX METOAOB; aHATM3UPOBATH OT/EIbHBIE ITAIlbI IPOBEICHUS UCCIICTOBAHMIA
Y MHTEPIPETUPOBATH PE3yJIbTAThl HAOIIOIEHUN U ONBITOB;

® CTaBHUTb OMBITHI 10 UCCIEAOBAHUIO (PU3NUECKUX SBICHHUM WM PU3NUECKUX CBOICTB Te 0€3 UCIOIb30BaHUS MPSMBIX U3MEPEHUIA; TPH STOM

dbopmynupoBaTh MpodsIeMy/3a1aqy yaeOHOTO IKCIIEPUMEHTa; COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO 000PYI0BaHUS; MPOBOAUTH OIBIT U (POPMYITUPOBATH
BBIBO/IBI.

[Tpumeuanue. [Ipu npoBeaeHUN UccieI0BaHUS PU3NYECKUX SIBJICHUN U3MEPUTEIbHbIE TPUOOPHI UCIIONIBb3YIOTCS JIUIIb KaK TaTYMKU U3MEPEHUS
bu3NYECKUX BEMYHH. 3aMiCH MMOKA3aHUN IPSIMBIX H3MEPEHUH B 3TOM Cllydae He Tpedyercs.

® TIOHUMATh POJIb SKCIIEPUMEHTA B MOJIYYCHUN HAYYHOU HH(DOPMALINY;



TOUYKA \!pocn\

® IIPOBOJIUTH NPSIMbIE U3MEPEHUs (PU3NISCKUX BEJIUUHMH: BPEMsl, pacCTOSIHUE, Macca Teja, 00beM, CHIla, TeMIlepaTypa,

aTMoc(epHOe JaBJICHHE, BIAKHOCTh BO3/yXa, HANPSHKEHUE, CUJIa TOKA; IPU ATOM BBIOMPATh ONTUMAIIBHBINA CIIOCO0 M3MEPEHHSI U UCII0JIb30BaTh MPOCTEHIITNE
METO/IbI OIIEHKH MOTPEIIHOCTEN N3MEPEHU M.

® IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEHN (PM3NYECKUX BEITMYUH C UCIOIb30BAaHUEM MPSMBIX U3MEPEHHI: IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY,
q)HKCI/IpOBaTI) PE3YIbTATHI HOqueHHOﬁ 3aBHUCUMOCTHU q)HSI/IIIeCKI/IX BCJIIMYHH B BU/IC Ta6J'II/III u Fpa(bHKOB, ACJIaTh BBIBOJALI 110 PE3YJIbTaTaM HCCIICA0BAHUS,

® [IPOBOJIUTH KOCBEHHBIE U3MEPEHUS PUZNYECKUX BEJTUUYMH: ITPH BBIIIOJIHEHUU U3MEPEHUI cOOUpaTh SKCIIEPUMEHTANIbHYIO YCTAaHOBKY, CIEAYs
HpGIIHO)KGHHOfI HHCTPYKIUH, BBIYUCIIATh 3HAUCHUC BCJIMYHUHBI U AHAJIU3UPOBATH IMOJTYYCHHBIC PC3YJIbTATEI C YUYCTOM SaﬂaHHOﬁ TOYHOCTHU HSMepeHHﬁ;

® AHAJIU3UPOBATDH CUTyalluH IMTPAKTUKO-OPUCHTUPOBAHHOI'O XaPAKTCPa, Y3HABATH B HUX ITPOABJICHUC N3YUCHHBIX (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU WA
3aKOHOMEPHOCTEH U MPUMEHSATh UMEIOLITUECS 3HAHUS ISl UX OOBSICHEHHS,

® TIOHUMATh MPUHIUIIBI JEHCTBUS MAIlIMH, TPUOOPOB U TEXHUUYECKUX YCTPONCTB, YCIOBUSA UX 0€30MaCHOIO MCIOIB30BaHUs B IOBCEIHEBHOM JKU3HH;

® 1CII0JIb30BATh MIPU BBIMOJIHEHUH YUEOHBIX 33124 HAy4YHO-TIOMYJISIPHYIO JINTEPATypy O GU3NYECKUX SBICHUSIX, CIIPABOYHbBIC MAaTEPUAIIbI, PECYPCHI
HNnTepHer.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

® OCO3HAaBaTh HCHHOCTb HAYYHBIX I/ICCJ'IeILOBaHI/II\/'I, POJIb (1)I/ISI/IKI/I B paCIIMpCHHUN HpeI[CTaBJ'IeHI/Iﬁ 00 OKpYyKaroumeM MUPEC U €€ BKIIA/ B YIIYUIICHUC KaUuCCTBA
JKU3HU;

® MCIIOJIB30BaTh NPUCMbI TIOCTPOCHUA (1)I/ISI/II-IGCKI/IX MOI[GJICﬁ, IIOHUCKa U q)OpMy.HI/IpOBKI/I A0Ka3aTCJIbCTB BBIIBUHYTBIX TUIIOTE3 U TCOPECTUYCCKUX BBIBOJOB
HAa OCHOBE dMITUPUYECKH YCTAaHOBIEHHBIX (haKTOB;

® CpPaBHUBATh TOUYHOCTh U3MEpPEHUsI GPU3NUYECKUX BEIMYHH 10 BEJIMYUHE UX OTHOCUTEIBHOW MOTPEIIHOCTH MIPH MPOBEICHUHU NMPSIMbBIX U3MEPEHUH;

® CaAMOCTOATCIIbHO MPOBOJAUTH KOCBCHHBIC U3MCPCHUA U UCCIICIOBaHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHMH C UCIIOJIB30BAHUCM PA3JINYHBIX CHOCO6OB HU3MCPCHUSA
(bu3NYECKUX BEIMYHMH, BEHIOMPATh CPEACTBA U3MEPEHUS C YYETOM HEOOXOUMOM TOYHOCTH U3MEPEHH, 000CHOBBIBATH BBHIOOP CITOCO0Oa U3MEPEHUS,
aJICKBaTHOTO MTOCTABJICHHOM 3a71a4e, MPOBOJINTH OIEHKY TOCTOBEPHOCTH MOJYYCHHBIX PE3yJIHTATOB;

® BOCIIpUHUMATh UH(POpMAIHIO PU3NIECKOTO COIepKaHMsI B HAYUHO-TIOMYJIIPHON JIUTEpaType U CPeiCTBaX MaccoBOI MH(POpMAINK, KPUTHUYECKH
OLIEHUBATh MOJyYECHHYIO HHPOPMAIINIO, aHATU3HUPYS €€ CO/IepKaHNe U TaHHbIe 00 NCTOYHHUKE WH(OPMAIIHH;

® CO3JaBaThb COGCTBGHHHG IMHUCbMCHHBIC 1 YCTHBIC COO6HI€HI/I$I (0] (1)I/I3I/I‘IGCKI/IX ABJICHUAX HAa OCHOBEC HECKOJIBKUX UCTOYHUKOB I/IH(l)OpMaIlI/II/I, COIIPOBOXKAATH
BBICTYIUICHHE MTPE3EHTAINEH, YUUTHIBasi OCOOEHHOCTH ayIUTOPUU CBEPCTHUKOB.

MexaHuueckne ABJIEHUA

BbinyCKHUK Hay4uTCs:

epacro3HaBaTh MEXaHUUYECKHE SIBJICHUS U OOBSCHATh HA OCHOBE UMEIOIINXCS 3HAHUI OCHOBHBIEC CBOMCTBA WUJIU YCIIOBHUS MPOTEKAHUS dTUX SIBJICHUM:
PaBHOMEPHOE U HEPABHOMEPHOE IBUKEHHUE, PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE, OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKECHUS,
CBOOOJTHOE TAZICHUE TEJI, PABHOMEPHOE JIBIKEHHE IO OKPYKHOCTH, HHEPIIHS, B3aUMOICHCTBHE TEN, PEaKTUBHOE JIBIKCHHE, TTepeaada JaBJICHUS TBEPIbIMHU
TeJIaMU, KUIKOCTSIMHU U Ta3aMu, aTMOC(EpPHOE JJaBlieHUE, TUIaBaHUE TeJ, pABHOBECHE TBEP/IBIX TEJ, UMEIOIINX 3aKPEIJICHHYIO OCh BPAIllEHUs, KOJIeOaTEIbHOE
JIBIDKCHHE, PE30HAHC, BOJIHOBOE JBMKEHHUE (3BYK);
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®OITMCHIBATh U3YYCHHBIC CBOWCTBA TEJ U MEXaHMUECKHUE SIBIICHUSI, UCTIONB3Ys (PU3NIECKHUE BEIIMYUHBL: ITyTh,

nepeMeleHne, CKOpocTh, yCKOpeHHe, TIepruo]] 00pallieHus, Macca Telna, INIOTHOCTh BEIIECTBa, CHiIa (Chila TSHKECTH, CHIIa YIIPYTOCTH, CHJla TPEHHUS ), TaBJICHUE,
UMITYJIbC Tella, KNHEeTHYeCKasi SHEeprus, MOTEHIIMaIbHas SHEPTUsl, MeXaHuueckas padora, Mmexanundeckas mMourHocthb, KI1/1 npu coBeprienun paboThi ¢
UCTIOJI30BAaHUEM MIPOCTOr0 MEXaHU3Ma, CHJIa TPEHHS, aMIUTUTYAa, TIEPUOJ] U 4YacTOTa KOJIeOaHUH, JUIMHA BOJHBI U CKOPOCTh €€ PaclpOCTPaHeHHUS; IPU
OMMCAHUU MPABUIBHO TPAKTOBATh PU3NUYECKUI CMBICI UCIIOJIb3YEMbIX BEIHUMH, UX 0003HAYECHUS U €AMHULIBI U3MEPEHHUS, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOINNE JAHHYIO (PU3UUECKYIO BEJIMUUHY C APYTHMMU BEJIMYHMHAMH, BBIYUCIIATH 3HAUCHNE (PU3NUECKON BEIMUNHBI;

® aHAJIM3MPOBATH CBOWCTBA TEJ, MEXaHMUECKHUE SIBIICHUS U MIPOIIECCHI, UCTIONb3Ys (PU3NUECKHUE 3aKOHBI: 3aKOH COXPaHEHHsI SHEPTHH, 3aKOH BCEMUPHOTO
TATOTEHUS, IPUHIUI CYNIEPIO3UIIMU CUIT (HaX0XkIeHHe paBHOAecTBYromel cuibl), I, IT u 11 3akonsl HproTOHA, 3aKOH COXpaHeHUsl UMITYJIbca, 3aKoH ['yka,
3akoH Ilackans, 3aKkoH Apxumena; Ipyu TOM pa3inyaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA M €70 MAaTEMaTUUYECKOE BbIPAXKEHHUE,

® pa3nnyaTh OCHOBHBIE MPU3HAKN U3YUEHHBIX PU3NYECKUX MOJIETICH: MaTepralibHas TOUKa, MHEpLIMaIbHAas CUCTEMa OTCUETa,

epelaTh 3a7a4u, UCTIONb3Ysl PU3NUEeCKre 3aKOHbBI (3aKOH COXPaHEHUS SJHEPTHH, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHIMN cyneprno3uuuu cui, I, 1T u 111
3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs1 UMITYyJIbca, 3aK0oH ['yka, 3axoH [lackans, 3akoH Apxumena) U GopMyJibl, CBA3bIBaIOIINE (PU3NYECKHE BEIUUUHBI (ITyTh,
CKOpOCTb, YCKOPEHUE, Macca Tella, IJIOTHOCTh BELECTBA, CUJIA, NaBJICHUE, UMITYJIbC TEJIa, KHNHETUYECKAsl SHEPI U, IOTEHIUAIbHAS SHEPTUsl, MEXaHUYECKast
pabota, MmexaHuueckast MomHocTh, KIIJ[ mpocToro Mexanmusma, cuiia TpeHUsI CKOJIbKEHUS, KO3(DPUIIMEHT TPeHUs, aMIUIUTYAa, IEPUOJ U YacTOTa KoJIeOaHUH,
JUIMHA BOJIHBI U CKOPOCTh €€ PaclpOCTPAaHEHMs): Ha OCHOBE aHAJIM3a yCIOBUS 33/]auu 3alMChIBaTh KPAaTKOE YCIOBUE, BBIICIATh (PU3NUECKHE BETUYUHBI,
3aKOHBI U (pOpMYIIbl, HEOOXOAUMBIE JIJISl €€ PEICHUs, IPOBOAUTH PACUEThI U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOT'O 3HAaUeHUsI (PU3NUECKON BETHUNHBI.

BhinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUThCH!

®1ICII0JIb30BaTh 3HAHUS O MEXaHUYECKUX SBJICHUAX B MIOBCEIHEBHOM JKHU3HU IS oOecieueHust 6€30IacHOCTH MpU 0OpalleHuy ¢ mpubopaMu u
TEXHUYECKUMHU yCTPOUCTBAMH, JJI1 COXPAHEHHUS 310POBbS U COOITIOACHUS HOPM SKOJIOTMYECKOTO MOBEICHUS B OKpY KaIoIlIel cpe/ie; MPUBOAUTH IPUMEPHI
MPAaKTUYECKOTO MCIIONIb30BaHMS (PU3MYECKUX 3HAHUI O MEXaHUYECKUX SBICHHUAX M (PU3MYECKUX 3aKOHAX; IPUMEPHI UCTIOIBb30BaHUS BO3OOHOBIISIEMBIX
HMCTOYHHUKOB YHEPTUHU; SKOJOTUYECKHUX MOCIIEICTBUIM HCCIIEIOBAHNS KOCMUYECKOT0 IPOCTPAHCTB;

® pa3nuyaTh rPaHULIBI MIPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, TOHUMATh BCEOOIUi XapakTep GpyHAaMEeHTaIbHBIX 3aKOHOB (3aKOH COXPAaHEHUS
MEXaHUYECKOM dHEPruu, 3aKOH COXPaHEHUsI UMITYJIbCa, 3aKOH BCEMUPHOT'O TATOTEHHUS) U OTPaHUYEHHOCTh HCIIOIb30BaHMs YaCTHBIX 3aKOHOB (3akoH 'yka,
Apxumena u 1ip.);

® HaXOJUTh a/IEKBATHYIO MPeJI0KEHHON 3a/jaue (PU3NUECKYI0 MOJIETb, pa3peliaTh MpolieMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUH 110 MEXaHHKE C
MCIIOJIb30BAHUEM MATEMAaTHYECKOr0 anmnapara, Tak U Mpy MOMOILK METOA0B OLIEHKH.

TenioBble sABJIEHUSA

BbInyCKHUK HAYYUTCS:

® pacro3HaBaTh TEIUIOBBIC SBIICHUS U OOBICHATH Ha 0a3e UMEIOIINUXCS 3HAaHUI OCHOBHBIE CBOMCTBA WJIM YCIOBUS MPOTEKAHUS ITHX BIEHUI: nudy3us,
U3MEHEeHHe o0beMa TeJl MPU HarpeBaHUM (OXJIaXKIEHUH ), OOJIbIIast CKUMAEMOCTD Ia30B, Majiasi C)KUMaeMOCTb KUAKOCTEN U TBEP/bIX Tell; TEMIOBOE
paBHOBecHe, UCTIApeHHE, KOHJICHC AL, TUIaBJICHHEe, KPUCTAIIN3AlMs, KUTICHHE, BIaXKHOCTh BO3/yXa, Pa3IMUHbIe CIOCOOBI TEIIoNepe1aun
(TEenIonpoBOIHOCTh, KOHBEKLIUS, U3TyUEHHE), arperaTHble COCTOSHUS BEIIECTBA, MOTJIOLUIEHIE SHEPTUHU IPU UCTIAPEHUH )KUJIKOCTH U BbIJCIIEHUE €€ MPU
KOHJICHCALIUHU T1apa, 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHUS;
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®OIUCHIBATh U3YUYCHHBIC CBOWCTBA TEJ U TEIIOBHIC SBICHHS, UCTIONB3Ys (PU3NIECKHUE BEIIMIMHBI: KOJTHYECTBO TEIUIOTHI,

BHYTPEHHSIS DHEPTUs, TEMIIEPATypa, yIebHas TEIJI0EMKOCTb BEIIECTBA, yIeIbHAs TEIJIOTa IJIaBJICHUS, yAeIbHAs TeIJIoTa MapooOpa3oBaHus, yAeIbHAs
TEIUIOTa CTOPaHUs TOIUINBA, KOA(PMHUIMEHT M0JIE3HOr0 JEHCTBUS TEIJIOBOrO JBUTATElIs; IPU ONMCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUIT CMBICTT
UCTIOJIb3YEMBIX BEJTUUNH, UX 0003HAUYCHUS U €AMHUIIBI U3MEPEHUS, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIISTH 3HAYCHNE (PU3NUECKON BETUUUHBI;

® aHAJIM3UPOBATH CBOMCTBA TEJl, TEIIOBBIE SIBJICHUS U ITPOLIECCHI, UCIIOJIB3YSI OCHOBHBIE ITOJIOKEHHSI aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHUH
BEILIECTBA U 3aKOH COXPaHEHUs YHEPIUH;

® pa3nnyaTh OCHOBHbIE MPU3HAKN U3yUYEHHBIX PU3NYECKUX MOJIEIEN CTPOCHUS Ia30B, JKUJAKOCTEH U TBEP/IBIX TEII;

® [IPUBOJUTH IPUMEPHI IPAKTHUECKOTO UCIOIb30BAHUSA (PU3NUECKUX 3HAHUH O TEIJIOBBIX SIBJICHUSX;

epelIaTh 337a4M, UCIOIb3Ys 3aKOH COXPAHEHUS SHEPTUH B TEIUIOBBIX ITpolieccax U (opMyJibl, CBSI3bIBAIOLINE (PU3NYECKHE BETUYMHBI (KOJIUYECTBO
TEIUIOTHI, TEMIIEPATypa, yAeIbHas TeINIOEMKOCTh BELLIECTBA, Y/e/bHas TEIUIOTA IUIaBJICHUS, Y/elIbHAs TEIUIOTa apoo0pa3oBaHusl, yI1eIbHas TEeIIoTa
CrOpaHus TOIIMNBA, KOA(PPUIIMEHT MOJIE3HOTO JICHCTBUS TEIJIOBOTO JIBUTATEINS): HA OCHOBE aHAJIM3a YCIOBHS 33]a4l 3aIIMChIBAaTh KPATKOE YCIOBUE, BBIACTATD
(bu3nyeckre BeJIMYMHBL, 3aKOHBI ¥ (POPMYJIbl, HEOOXOIUMBIE /7Sl €€ PELICHNUs, IPOBOAUTh PACUEThl U OLICHUBATH PEATbHOCTD MOJYYEHHOTO 3HAUCHUS
(bU3UYECKON BETUNIHHEI.

BbInyCKHUK HOJYYHT BO3MOKHOCTD HAYYHUThCH!

® 1ICI10JIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSX B IOBCEAHEBHOM ®U3HU [uId oOecrnieueHus 11 6e3onacHocTH pu oOpalieHny ¢ npubdopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, JJI1 COXPAHEHHUSI 310POBbs U COOIIOACHUS HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKpY KaIoIlel cpejie; IPUBOAUTH IPUMEPHI
HKOJIOTHUECKUX MOCIEICTBUI paboThl JBUTATENIel BHYTPEHHETO CrOPAHUs, TEIUIOBBIX U THIPO3JICKTPOCTAHIIHIH;

® pa3iauyaTh FPAaHUIIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, TOHUMATh BCEOOIINIA XapakTep PyHAaMEHTATbHBIX (PU3NYECKIX 3aKOHOB (3aKOH
COXpPaHEHMsI SHEPTUHU B TEIJIOBBIX MPOIIeccax) U OTPaHNYEHHOCTh MCII0JIb30BaHHSI YACTHBIX 3aKOHOB;

® HaXOJUTh a/IEKBATHYIO NPEJI0KEHHON 3a7jaue PU3NUECKyI0 MO/IENb, Pa3peliaTh NpolieMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUH O TEIJIOBBIX SIBIEHUSX C
MCIIOJIb30BaHUEM MaTeMaTUYECKOTO arnmapaTa, Tak U P MOMOLIN METO/I0B OLICHKH.

DJIeKTpHUYeCKHe 1 MATHUTHBIE SIBJICHUS

BbinyCKHUK HAYy4YUTCH:

®pACIIO3HABATH AJIEKTPOMArHUTHBIE SIBJICHUS U OOBACHATH HA OCHOBE UMEIOIINXCS 3HAHUI OCHOBHBIE CBOMCTBA UJIU YCJIOBUSI MPOTEKAHUS STUX SBJICHUI:
AIIEKTpU3ALINA TeJN, B3aUMOJEICTBHE 3apsa10B, SJIEKTPUUECKUN TOK U €ro AeMCTBUS (TEIUIOBOE, XUMHUUECKOE, MAarHUTHOE), B3aUMO/IECTBUE MarHUTOB,
AJIEKTPOMAarHuTHasi MHAYKLUS, I€HCTBUE MarHUTHOTO TOJIS HA MPOBOJHMK C TOKOM M Ha JBMXKYLIYIOCS 3apsyKEHHYIO YacTHULLY, AEHCTBUE MIEKTPUYECKOTO
IIOJISI HA 3aPsKEHHYIO YaCTHILY, JIEKTPOMAarHUTHBIE BOJIHBIL, IPSMOJIMHENHOE paCIPOCTPAHEHHUE CBETA, OTPAKEHUE U NIPEJIOMIICHHAE CBETA, JUCIIEPCUS CBETA.

® COCTaBIISITh CXEMBI SJICKTPUYECKUX LIENeH ¢ TIOCIeI0BATEbHBIM U MapaUIeIbHBIM COSIMHEHHEM DJIEMEHTOB, pa3indast yCIOBHbIE 0003HAUYCHUS
HIIEMEHTOB DJIEKTPUUECKUX LIeTNeil (MCTOUHUK TOKA, K04, PE3UCTOP, PEOCTaT, JaMII04Ka, aMIIepMETP, BOJILTMETP).

® 1CII0JIb30BaTh ONTUYECKHE CXEMBI ISl IOCTPOCHUSI M300paKEHUH B TNIOCKOM 3epKajie U COOMparoLie J1H3e.

® ONMCHIBATh U3YYECHHBIE CBOWCTBA TN U DJIEKTPOMArHUTHBIC SIBJICHUS, UCTIONIB3YS (PM3NUECKUE BETMIUHBL: HIEKTPHUECKUI 3apsi, CHla TOKa,
AIIEKTPUUYECKOE HAMPSHKEHUE, FIEKTPHUUECKOE COTIPOTUBIIEHHUE, Y IeIbHOE CONPOTUBIICHUE BEIIECTBA, PA0OTa 3JEKTPUUECKOTO M0JIs, MOIIIHOCTb TOKA,
(OKyCHOE pacCTOSIHUE U ONTHYECKasl CUJIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JAJIMHA BOJIHBI M YAaCTOTA CBETA; IPH OIMCAHUU BEPHO TPAKTOBATh
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¢bu3nuecKuil CMBICI UCTIONb3YEMbIX BEJTMUUH, UX 0003HAUEHUS U €AMHUIBI U3MEPEHUS; HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLIIHE

JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMM.

® AHAJIM3MPOBATH CBOWCTBA TEJ, YJIEKTPOMArHUTHBIE SBIICHHS U TPOIIECCHI, HCIIONIB3YS (PH3NUECKUE 3aKOHBI: 3aKOH COXPAaHEHHS AJIEKTPHUYECKOTO 3apsija,
3akoH OMa aj1s1 yyacTka 1eni, 3akoH Jxoyinsa-JIeHna, 3akoH IpsMOIMHEHHOTO paclipOCTPAHEHHUS CBETA, 3aKOH OTPAYKEHUS CBETA, 3aKOH IIPEJIOMIICHNUS CBETA;
IIPY 3TOM pa3InyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKEHHUE.

® IPUBOJUTH [IPUMEPHI IPAKTHUECKOTO UCIIOIb30BAHUSA (PU3NUECKUX 3HAHUH O 3JIEKTPOMArHUTHBIX SIBICHUSX

epelIaTh 337a4u, UCHOJb3Ys (pu3nYecKre 3aKoHbI (3aKoH OMa Ui yyacTka 1en, 3akoH J[xoymsaJleHna, 3akoH NpsMOJIMHEHHOTO PacpOCTPaHEHHUsI CBETA,
3aKOH OTpPaXKCHUs CBETA, 3aKOH MIPEJIOMIICHHUs CBETA) U (hOPMYJIbl, CBSI3bIBAIOLINE (PU3MUECKUE BETMUMHBI (CHIAa TOKA, JJIEKTPUUYECKOE HANIPSHKEHUE,
AIIEKTPUYECKOE COMPOTHBIICHHE, YIEIBHOE COPOTUBIIEHUE BELIECTBA, pab0Ta IIEKTPHUUECKOTO IMOJIsl, MOIIIHOCTh TOKa, (JOKYCHOE PACCTOSTHHE U ONTHYECKas
CHJIA JINH3bI, CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBETA, (POPMYJIBI pacueTa 3JIEKTPUUECKOrO CONTPOTUBIICHUS IPUIIOCIIEA0BATEILHOM
U TapajuIeTIbHOM COEIMHEHUH TPOBOJHUKOB): HA OCHOBE aHAJIM3a YCIOBHS 33J]a4i 3aIIMChIBAaTh KPATKOE YCIOBUE, BELICTATH (DU3NYECKHIE BETMYUHBI, 3aKOHBI
1 GopMyIIbl, HEOOXOAUMBIE AJIS €€ PELICHUs, IPOBOJUTH PACUETHI U OLIEHUBATh PEAIbHOCTD MTOJYyUYEHHOIO 3HaUeHHsI (PU3MUECKON BEJIMYHMHBI.

BbInyCKHUK MOJIYYHT BO3MOKHOCTbD HAYYUThCH:

® 1CII0JIb30BaTh 3HAHUS 00 IEKTPOMArHUTHBIX SBJICHUSAX B MOBCEIHEBHOMN JKU3HU IS 0OecrieueHus: 6€30MacHOCTH IpU OOpaIleHuu ¢ mpubopaMu u
TEXHUYECKUMHU YCTPOICTBaMU, Il COXpPAaHEHHsI 310pPOBbsI U COOJIIOICHHUS HOPM SKOJIOTHYECKOI0 MOBEICHUS B OKPYXKAOIlel cpejie; NPUBOIUTh IPUMEPHI
BIIMSIHUSL DJIEKTPOMArHUTHBIX U3JyY€HHU HA )KUBBIE OPTraHU3MBIL;

® pa3nuyaTh PAHULIBI IPUMEHUMOCTU (PU3UYECKUX 3aKOHOB, TIOHUMATh BCEOOLIMI XapakTep (pyHAaMEeHTaIbHBIX 3aKOHOB (3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsA/1a) U OTPAaHUUYEHHOCTD HUCII0JIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMma Ju1s y4yacTka 1eny, 3akoH Jxoynsa-Jlenua u np.);

® JICN0JIb30BaTh MPUEMBI TIOCTPOCHUS (PU3UUECKUX MOJIENEH, TONCKa U (POPMYITMPOBKH JOKA3aTENbCTB BBIABUHYTHIX THIIOTE3 U TEOPETUUECKUX BBIBOJIOB
Ha OCHOBE 3MITUPUYECKH YCTaHOBJICHHBIX (DAaKTOB;

® HaXOJUTh a/IEKBATHYIO MPEI0KEHHOM 3a7jaue (PU3NUECKYI0 MO/IeNb, pa3peliaTh NpodieMy Kak Ha OCHOBE UMEIOIINXCS 3HaHUI 00 3JIeKTPOMarHUTHBIX
ABJICHUAX C UCIIOJIb30BAHUEM MaTEMAaTHUECKOTO anrapara, Tak U IIPH MOMOIIU METOAOB OLICHKH.

Conep:xanue y4e0OHOro npeamera
10 xaacc

DuU3uKa U METOAbI HAYYHOI'0 MO3HAHUS

du3nka Kak Hayka. HayuHble METOIbI MO3HAHUS OKPYIKAOIIETO MUPA U UX OTIUYMS OT IPYTUX METOJIOB NO3HaHUA. POk 3KCIiepuMeHTa U TEOpuu B
MpOoIecCce MO3HAHUS TPUPOAbl. MonenrpoBanue GU3NICCKUX sBIICHUH 1 nporeccoB®. Hayunsie runoressl. @usnueckne 3akoHbl. OU3NYECKUEe TCOPHH.
['panuIpl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB U Teopuid. [Ipunnumn coorBeTcTBUs. OCHOBHBIE 3JIEMEHTHI (PU3NYECKON KapTUHBI MUPA.

MexaHnunka
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KunemaTnka. Mexanuueckoe nsrxkeHue. MatepuanbHas Touka. OTHOCHTENBHOCTh MEXAHUYECKOTO IBUKCHHS.
Cucrema orcuera. Koopaunarel. Bekrop nepememnienusi. Ckopoctb. Yckopenue. IlpsmonuHeilHOoe ABM)KEHHE C HOCTOSHHBIM yckopeHueM. CBoOoaHOE
najzicHue Teln. J{BHKeHHe Tela o OKpYKHOCTU. L[eHTpocTpeMuTenbHOE yCKOPEHHE.
Kunemaruka tBepaoro tena. [loctynarensHoe ABuxeHue. BpamarenbHoe ABM)KEHNUE TBEPIOTO Tella. YTII0Bas U JIMHEHHAs: CKOPOCTH BpPaLCHHUSL.
Junamuka. OcHOBHOe yTBepxkaeHue MexaHuku. Ilepswiii 3akoH Herorona. Muepuumanbble cuctemsl orcuera. Cuna. CBs3p MEXIy CWION U
yckopenueM. Bropoii 3akon Herorona. Macca. Tpernii 3akoH Herotona. [Ipuniun otHocutensHoCcTH [anmes.
Cunel B npupoge.Cuna TaroreHus. 3akoH BceMupHoro TsaroreHus. IlepBas xocmuueckas ckopoctb. Cuna Tskectd n Bec. HeBecomocts. Cuna
ynpyrocti. 3akoH ['yka. Cuiibl TpeHusl.
3akoHbI coXpaHeHMsi B MexaHuke. VMmyinbc. 3akoH coXpaHeHHUs UMITyJibca. PeakTuBHOe nBmxkeHue. Pabota cuibl. KuHerndeckast sHeprus.
[ToreHuunanbpHast SHEprus. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUH.
DJIEeMEeHTBI CTATHKH
PaBHoBecue. Buapl paBHOBecHs. MOMEHT CHIIBL. Y CIIOBUSL PaBHOBECHS TBEPJOTO Tena. PaBHoBecue peryara.
Vcnonb30BaHuE 3aKOHOB MEXAHUKHU JJ1s1 OOBSICHEHHS! IBM)KEHUSI HEOSCHBIX TeJl M JUIA Pa3BUTHS KOCMUYECKHUX HccienoBaHui. [IpakTuueckoe npuMeHeHne
¢u3nYeCKUX 3HAHUH B MMOBCEAHEBHOMN KU3HU JIJIS1 HCIIOIb30BAHUS POCTHIX MEXaHU3MOB, UHCTPYMEHTOB, TPAHCIIOPTHBIX CPEJICTB.

@poHTaANIbHBIE JIA00pPATOPHBIE PA00OTHI

JlaGopatopHas padota Ne 1 «VccrnenoBanue paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBUKCHUSDY(C UCIIOJIb30BaHHEM 000pynoBanus « Touka pocTay)
JlabopaTtopuaspabotaNe 2«3ydeHue IBIKEHUATETA0pOIIEHHOTOTOPH30HTATBHO»(C UCTIOIB30BaHEeM 000pyaoBanus «Touka pocTay)

JlaboparopHnas padota Ne 3 «/3yueHue IBHKEHUS Tella IO OKPY>KHOCTHU MOJT AEMCTBUEM CUJI YIIPYTOCTH M TSXKECTH»(C UCTIOIb30BaHUEM 000PYI0BaHUS
«Touka poctay)

.Ha60paTOpHaHpa6OTaN94«I/ICCHCHOB&HHCI/ISMCHCHI/IHBCcaTeﬂaHpI/ICFO I[BI/I)KCHI/II/ICYCI(OpCHI/ICM»(C HUCIIOJIB30BaHHUEM 060py,[[0BaHI/I$I «Touka pOCTa»)

JlaboparopuasipabotaNe S«3yueHnexodpPpuIreHTaTpeHUSICKOIBKEHIS»(C UCTIOIb30BaHIEM 000pyaoBaHus « Touka pocTtay)

MouexyasipHas pusuka

OcHOBbI  MOJICKYJSAPHOM  (u3uKH. BO3HUKHOBEHHE AaTOMHMCTHMYECKOM THUMOTE3bl CTPOEHUs BEUIECTBA M €€  AKCHEpPUMEHTAIbHbIE
nokazarenbcTBa.Pasmepbl 1 macca Mosekyin. KommuectBo BemiectBa. Moub. IloctosiHHas ABoraapo. bpoyHoBckoe nBuxkeHue. CHIIbI B3aUMOJAEHCTBHUS
Monekyi. CTpoeHHne Ta3000pa3HbIX, KUAKUX U TBEPIbIX Tel. TerioBoe ABMKEHHE MoeKyll. Mojenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIJISIPHO-
KUHETUYECKON TEOPHUH Ta3a.

TemnepaTrypa. JDHeprusi TelmoBOro IBM:KeHUsI MoJieKyJ. TermnoBoe paBHoBecue. OmpeneneHue TeMmreparypbl. AOCONIOTHas TeMIleparypa.
Temnepatypa — Mepa cpeiHel KHHETUYECKOW SHEPTUU MOJIEKYJl. MI3MepeHne ckopocTeil IBUKEHUST MOJIEKYJI ra3a.

YpaBHeHHe COCTOSTHUSI MIeATBLHOIO0 ra3a. Y pasHenue MenneneeBa— Knaneiipona. ['a30Bbie 3aKOHBI.
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Tepmonmnamuka. BHyTpennsas sHeprus. PabGora B Tepmoaunamuke. KonmdecTBo TemaoTel. TemioeMKoCTb.
[lepBbiii 3aKk0H TepMoaMHAMUKH. M3ompouecchl. AnnabaTHbli npouecc.BTopoil 3aKoH TepMOJMHAMUKH: CTATHUCTUYECKOE HMCTOJIKOBAHME HEOOPAaTUMOCTU
nporeccoB B npupone. Ilopsaok u xaoc. TernoBsle n1BUraTenu: ABUraTeiab BHYTpeHHEro cropanus, ausensb. KIIJ[ neurareneit. [Ipobnemsl sHepreTuku u
OXPaHbI OKPYKAIOIIEH CPEIBI.
B3anmHoe npeBpamenne xKuaKocTed U razos. Teepable Tesa. Mcnapenue n kunenue. Haceiuennsiii nap. Biaxnocts Bo3nyxa. Kpucrannnueckue
u amop¢Hsie Tena. [1naBnenue u oTBepaeBanre. Y paBHEHUE TEIIOBOro OanaHca.
@poHTaNBHBIE JJa00PATOPHBIEC PA00THI
JlaGopaTtopnast pabota Ne6 «M3yueHne n30TepMUUIECKOro Mporeccan(C UCIoab30BaHreM o0opyaoBanus « Touka poctay)
JlaGopatopHnasipaboraNe7«3yueHneypaBHEHUACOCTOSHUANACATBHOTOTa3a»(C UCIIOIb30BaHuEM 000pytoBaHus « Touka pocTay)
JlaGopaTopnasipabotaNe8«3MepeHNEOTHOCUTEIbHONBIIAKHOCTUBO3 Y Xa)»
JlaGopaTtopnaspabotaNe9«3mMmepeHneTeMnepaTypolKpUCTAIUTN3AIUUAYISTbHOUTEMIICPATY PHITIIIABICHUSBEIIECTBAY(C NCIIOIH30BAHUEM
obopynoBanus «Touka pocTay)

JIEKTPOAMHAMMKA
DJIeKTPOCTATHKA. DIICKTPUYECKUH 3apsAa M dJIEMEHTapHbIC YaCTHIBL. 3aKOH COXPAaHEHHMS IEKTPUYECKOoro 3apsiia. 3akoH Kymona. DnexTpuyueckoe
nojue. HanpspkeHHOCTh 3nekTpudeckoro moist. [Ipunuun cynepnozunuu noseil. [IpoBoJHUKY B 3JIEKTPOCTATUYECKOM MoJie. [IM3IEKTPUKU B 3JIEKTPUUIECKOM
nose. [lonspuzanust 1u3neKTpuKoB. [loTeHIManbHOCTh 3IEKTPOCTaTHYECKOTO 1Mo, [loTeHnman n pa3HOCTh MOTEHIUAIOB. DIEKTPOEMKOCTh. KOHIeHCATOPHI.
DHeprus MEeKTPUYECKOro MOl KOHEHCATOpa.
JIabopaTtoprasipadbotaNel 0«3MepeHNEINeKTPUIECKOHEMKOCTHKOHIEHCATOPa»(C UCIIOIb30BaHeM 00opynoBanus « Touka pocTtay)

Pazgea 1. «daekTpoauHaMuka» (mpoaosskenue) (23 4.).

Temal.«IlocTOSHHBIN PTEKTPUIECKHUI TOK»(9 4).
JlefCTBUSIDIEKTPUYECKOTOTOKA. Y CIIOBUSCYIIIECTBOBAHUSDIIEKTPUUECKOTOTOKA. CTOPOHHUECHIIBL. DJIEKTPHUYECKUHTOKBIPOBOTHIKAX. 3akoHOMa
Jstydactkarenu. ConpoTUBICHHETPOBOAHIKA. 3aBUCUMOCTBCOITPOTUBIICHUSIOTTEMITEpaTypbl.[ CBEpXIIPOBOIUMOCTS. |

CoenuHeHne MpoOBOAHUKOB. PaboTa W MOITHOCTH 3JIEKTPUYECKOTo ToKa. 3akoH JIkoyns-Jlenna. MiaMepenue cuitbl TOKa, HANIPSKEHUS M CONTPOTHUBIICHUS
BYJICKTPUYECKOUIIETTH. DIIEKTpoABMKYyasicuiia. ictounnkuToka. 3akoHOMaIsImoTHON Henu
JlaboparopuaspaboTtaNe 1 «M3mepenned JJCUBHY TPEHHETOCONPOTUBICHUSUCTOYHUKATOKa»(C UCIIONIb30BaHueM 000pyaoBanus « Touka pocTay)

Tema2.«DneKTpuYecKUNTOKBCpeaax»(54.).
DKCIepuMEeHTaIbHbIE O0OOCHOBAHUS JSJECKTPOHHOM MPOBOAMMOCTH METAJLIOB. DJIEKTPUUECKHH TOK B pacTBOpax M paciulaBaxX dJIEKTPOJIUTOB.

[3axonanexTponuzadapazes. | DeKTpuuecKMTOKBraszax.[ PaznuunslerunsicamocTositenpHoropaspsiaa. llnasma. | 9nekrpuueckuiTOKBBaKyyMe.
11
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DNEeKTPUIECKUUTOKBITOIYTPOBOTHUKAX. [[0TyTpOBOAHUKOBBIETPHUOOPHI.
JlaGopaTtopnas pabota Ne 2 «M3roToBiIeHNE TraIlbBAHMYECKOTO 3JIEMEHTA U UCIIBITAHUE €TO B JCHCTBUN»(C UCTIOJIb30BaHUEM 000pynoBaHus « Touka
pocTtay)

JlaboparopuaspabotaNe 3« ccaenoBanue 3aBUCUMOCTHCONPOTUBICHUSTIONYTPOBOAHUKAOTTEMIIEPATYPHI.(C UCIIOIB30BaHUEM 000y I0BaAHUS
«Touka poctay)

Tema3.«MarautHoemnoe»(54.).
MaruutHble B3auMOAeHCTBUSA. MarHuTHOE 1osie TOKOB. MHAyKIMss MarHUTHOrO 1mossl. JIMHUM MarHUTHOW WMHAYKUHH. J[€MCTBHE MAarHUTHOTO TOJIS
HAIIPOBOJHUKC TOKOM. 3aKOHAMIepa.
JIBumkeHuesapsokeHHbIXUacTUBMarHuTHoMIouie. CunaJlopennia. MarHu THpIeCBOMCTBAaBEIIECTBA.

Temad.«OnekTpomarHuTHassMHAYKUus»(144.).

Oneitei®apazes. Marautssiiinorok. I lpasuinoJlenna.

3aKOH DSJEKTPOMArHUTHOW WHAYKIUH. BuxpeBoe oanekrpudeckoe mone. [DJC wHaykumu B JBWXKYyIIEeMCS MpoBoaHuKe.|] CaMOWHTYKIIHSA.
NHayKTUBHOCTh. DHEPTrUAMArHUTHOTO MOJISITOKA.

Paznen 2. «Kosedbanusu BoaHbD»(504.)
TemaS.««MexannueckuekoaeoaHuIUBOTHBH(114.)
VY cnoBUSBO3HUKHOBEHUSIMEXaHMYECKUXKOIeOaHui. [[BeMo1eniKkoe0aTeTbHBIXCUCTEM.
Kunemaruka xonebatenbHOro JBuKeHMs. [apmoHnyeckue KoseOanus. [luHamuka konebarenbHOro ABikeHus. [IpeBpaiieHue sHEpruu Mnpu
rapMOHHUYECKUXKOIeOaHusaX.3aTyxaromue koiebanus. BeiHy X neHHblekonebanus. Pesonanc.
MexanuueckueBoaHbl. BonHbIBcpee.3ByK.
JlabopartopHas padota Ned «VccnenoBanue konebaHui Npy>KMHHOTO MasiTHUKa»(C UCIOIb30BaHNEM 000py1oBaHus « Touka pocTa)
JlaGopatophas pabota NeS« ccnenoBanue KonebaHuil HUTSHOTO MasiTHUKa»(C UCTIONIb30BaHEM 000pynoBaHus « Touka pocTay)

JlabopaTopraspabotaNe6 «OmnpeneneHne CKOPOCTH 3ByKaBBO3yXe»(C UCTOIb30BaHEM 00opyoBaHus « Touka pocTay)

Tema6.«DnekTpoMarHuTHBIE KOJIeOaHUSUBOIHBDY(144.).
CBoOoHBICIIEKTpOMarHuTHBIEKOIeO0anus. KonebarensHbIiikouTyp. @opmynaTomMcoHa.

[TporecchimpurapMoOHHYECKUXKOIE0aHUIXBKOJICOATETbHOMKOHTYpe. BeIHY ) 1eHHBIeAIeKTpoMar HuTHeIeKoniebanus. [ lepemennbiiiTok. [leiicTByomume3HaueHU st
CUJIBITOKAVHATIPSIKECHMUS.
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Pesuctop B nenu nepemenHoro toka. [KonaeHcatop M KaTylmika MHIYKTUBHOCTH B LN NEPEMEHHOIO TOKA. 3aKOH

Oma 1715 1ienu nepeMeHHoro Toka.Pe3oHaHC B AJEKTpUUYECKUX LEeTsIX. MOIIHOCTE B ey nepeMeHHoro Toka. Tpancdopmatop. [[IpousBoacTso, nepenaya
Y UCIOJIb30BAHUE AJIEKTPUUECKONIHEPTUH. | IIEKTPOMarHUTHbICBOIHBL [ [pUHIIUIIBIPAAMOCBSI3UUTENICBUICHUS.

Tema7.«3akoHbIreOMETpHUIECKONONTUKI»(364.).
3aKOH MPSMOJMHEHHOrO0 pacHpOCTpAaHEHHUS] CBEeTa. 3aKOH OTPAaKEHUS CBETa. 3aKOH IMPEJIOMJICHHUS CBeTa. [SIBlieHHME MOJIHOrO0 BHYTPEHHEIO
otpaxeHusl. | JInH3p1. DOpMyIaTOHKON JTUH3BL.
[TocTpoenuen3obpaxxeHUHBTOHKUXIMH3aX. ] TazkakonTruueckascucreMa. OnTHYeCKUenpruOopHI |

Tema8.«BomHoBas ontuka»(244.).
N3mepenne ckopoctu cBera. [ucmepcusi cBera. [lpunnun [roiirenca. HWurtepdepenius BonH. HMuaTepdepennus cBera. Judpaknus caera.
[ Audpaknuonnaspemierka.[lonspuzanuscBeTOBBIX BOJH. |

JlabopaTtopHnas pabora Ne 7 «Mccnenoanue siBiaeHuit uatepdepeHuu u nudpaxiuu ceeranJlaboparopuaspadoraNe§ « OnpeaeneHnecKOpoCTUCBETa

BBEILIECTBEY

Tema9.«21eMeHTBHITEOPUUOTHOCUTEIBHOCTI»(54.).
3aKOHBI AJEKTPOAUHAMHUKN U MPUHIUI OTHOCUTENbHOCTU. OnbiT Maiikenscona. [locTynaTel cienualbHOW TEOPUHU OTHOCUTEILHOCTH. Macca, UMITYJIbC
HMIHEPTUSIBCIICIINATEHONTEOPUUOTHOCUTEIIBHOCTH.

Pazgen3d.«KBanroBasipusuka.Acrpopuzukan»(364.)
Tema 10.«KBanToBasihuzuka. Ctpoennearoman(9 u.)
PaBHOBecHOe TemoBoe m3imydenue. [mmore3a [lnmanka. 3akonbl (otodddekra. [laBnenwe cera. KopmyckynsipHO-BOJHOBOW ayanmu3Mm. [umoresa nae
bpoitns. I lnanerapuas mogenpatoma. OnbiTeiPesepdopaa.lloctymareibopa. MonensaTomaBomopoa nobopy. [Jlazepsr. ]

JlabopaTopraspaboTaNe9« Habmro1eHHEeCTUIONTHBIX MITMHEHIATHIXCIIEKTPOBY

Temall.«Du3nka aTOMHOT051/Ipa. DJIEeMEHTAPHbIEYaCTULIBI»(254.)
MeToapl perucTpanuy 3apsHDKeHHBIX YacTull. EcTecTBeHHas paJuoakTHBHOCTh. Anb(a-, O0era- W raMma-usinydeHusi. PainoakTUBHBIE MpEBpaICHHUS.
3akoHpaanoakTuBHOropacnazaa.l3oromnsl.MickyccTBeHHOETIpEeBpanieHueaToMHbIXsAaep.l [pOTOHHO-HEUTPOHHAIMOAEIBATOMHOT 051, /1pa. S| IEpHBIECHUITBI.
OHeprus cBsi3U aTOMHBIX sjep. llemHble saepHble peakuuu. SnepHblii peakTop. buomorndeckoe neHCTBUE pPAJIUOAKTUBHBIX W3Iy4YEHUH.
[TpumeHeHnepainoakTUBHBIXU30TONOB. TepMosiiepHblepeakiuu. [ TepMosaepHbIiiCUHTES. |
DneMeHTapHbledacTUIlbl. DyH/IaMEeHTAIbHBIEB3aUMOACHCTBUSI.

Temal2.«3nemeHThIacTpOGU3UKI»(24.)

Conuneunascucrema.Comnnue.3Be3asl. Hamal ‘anaktuka. [ Ipyrueranaxtuku. ][ [poctpancTBEHHO-
BpeMeHHBIeMacITadpiHa0M01aeMoiiBeenennoit. [lpencrasnenus o6sBomonurBeenennoit.[ TeMHas MaTepust UTEMHASIIHEPT UL |

IHoBTOpenue(124)
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Onncanue y4eOHO-MeTOIHYECKOr0 H MATEPHAIbHO-TEXHHYECKOT0
obecrieuyeHust
00pa3oBaTeIbHOIO Mpouecca 1no npeamery «Ouznkar»
[Iporpamma kypca ¢usuku 11t 10—11 knaccos. YrayOuennsiit ypoBeHs (aBTopbl:O. A.Kpsicanosa,l'. SI. Msikuies).
1.YMK«®wu3uka.10—1 1knaccer. bazoBeritypoBenby.. I . IMskumesa,M.A.IletpoBoit/M.A..
—M.:Ipoca, 2019.
3. ®usuka.Mexanuka. Yriay0aeHHbIi ypoBeHs. 1 Oxinacc. Yueonuk(apropsr: I . Msikumes,A.3. CHHSAKOB).).
4. Actponomust. 1 1knacc.YueOuuk(asropsl:b. A.Boponnos-Benbsmunos,E.K. CtpayT).
5. ®usuka. YrimyoneHHsiit ypoBeHb. 10 kiacc. Meroanueckoenocodue(arop A.B. Illaranuna).
6. ®usuka. Yrinyonenusiii ypoBens. 11 knacc. Metoauueckoenocobue(asrop A.B.I1latanuna).
7. ®usnka.10—1 1kmaccer.3anaunuk(asrop H.M.T'onsadap0).
8. PeimkeBuuA.Il. Coopnuk 3anaunogusuke. 10-11 knace.-M.:apoda, 2008.

9.MockaneBA.H.['oTroBuMCsiKeTUHOMYTOCY 1apcTBEHHOMY3K3aMeny. @usnka.A.H.Mockanes,I'.A.Hukynosa.- M.:/Ipoca,2011.

DIeKTPOHHBIE yueOHbIe MOCOOHs
http://www.metod-kopilka.ru Metoauueckas Kormuika
http://fcior.edu.ruhttp://eor.edu.ru ®eaepanbHbiii IeHTP HHOPMAILIMOHHBIX 00pa3oBaTe/bHBIX pecypcoB (OMC)
http://pedsovet.su ITenarorudeckoe cooOIIECTBO
http://school-collection.edu.ru Eaunast koyeknus nudpoBbiX 00pa3oBaTeIbHBIX PECYPCOB.

el

KommiekTaeMoHCTpainoOHHOTon1ab0paTOPHOT0000PYJ0BAHUSATIO(MEXaHUKE, MOJICKYIAPHON (PU3UKE,DIIEKTPOINHAMHKE,ONITUKE,AaTOMHOUU A PHON ()
U3UKE)BCOOTBETCTBUHICIIEPEUHEM y4eOHOro 00opy10BaHuUs 1o ¢usnke Ui OCHOBHOM LIKOJIBI, qTO HO3BOJISIET
BBITTOJIHUTHIIPAKTHUECKYI0UACTHIIPOTPAMMBI(IEMOHCTPALIMOHHBIEIKCIIEPUMEHTHI,PPOHTATBHBICONBITHL,IA00PATOPHBIEPAOOTHI).

Oo61mmee obopynoBanue (puszmka)
Hudposas a1adoparopuss RELEON yuenunueckas (¢pusuka)

ObecnieynBaeT BBINMOJIHEHNE IKCIEPUMEHTOB 110 TeMaM Kypca GU3UKH :

becripoBogHONMYIBTHIATYMK C 6-F0 BCTPOEHHBIMH JIATYUKAMH:
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Mudposoii natuuk Temnepatypsl (-40+165C)

[udposoii garauk adcomorHoro nasienus (0...700kI1a)
Jatunk marauTHOro mojs (-100...+100 mTo)

HaTtuuk Hanpsokenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B)

Hatuuk Toka (-1...+1A)
Hatuuk akcenepometp (£2 g; +4 g; +8 g)
OtnenbHbIE yCTPOHCTBA:

USB ocuumiorpad (2 kanana, +/-100B)
Akceccyapsl:

Ka6ens USB coequHUTENBHBIIM

3apsiiHOE yCTpOHCTBO ¢ Kabeinem miniUSB

USB Apnanrep Bluetooth 4.1 LowEnergy
KoHcTpyKkTOp A71st MpOBECHHS SKCIIEPUMEHTOB

Kpartkoe pykoBOACTBO 10 3KCILTyaTaluu HUQpoBoi 1abopaTopuu

[IporpamMmmHoe obecrieueHue
MeTtoauueckue pekomenaanuu (40 pador)

TEMATHYECKOE INTAHUPOBAHUE

TeMarnueckoe MmIaHupOBaHUE

CoJzepxaHue o TeMaM

10 ksacc (68 yacoB)

Beenenue. ®U3UKa M €CTECTBEHHO-HAYYHBIN MeTO/1 IO3HAHUS MPUPOALI

DuU3MKA U eCTECTBEHHOHAYYHbIN MeTO
MO3HAHUSA NPUPOILI

®duszuka - pyHIaMeHTallbHas Hayka o mpupoje. Hayunsiit
METO]I IO3HaHMsI. MeTOo/ bl ncciie10BaHus (PU3NIECKUX
sABJICHUNA. MosenrpoBanue GU3NUECKUX SBICHUN U
npoueccos. Puznyeckue BenuuuHel. [Torpemnoctu
u3MepeHuil pusnueckux BenuunH. OPU3nuecKue 3aKOHbI U
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FpaHI/IHBI nux HpI/IMeHI/IMOCTI/I.

(DHBH‘{@CKI/IC TGOpI/II/I 58 HpI/IHI_[I/IH COOTBCTCTBU:I.

Pounb 1 MecTo ¢u3uku B OPMUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTHUHBI MUPA, B PAKTHYECKOM IEeITEILHOCTH
JIIOJICH.

MEXAHHMKA

Kunematuka

Mexanuueckoe aBuxeHue. CucTeMbl OTCUETA.
CkansipHble ¥ BEKTOPHbIE (U3HUYECKUE BETUIHHBI.
MarepuansHas Touka. [loctynarensHoe ABUKEHUE.
Tpaexropus, myTh, IEPEMEIICHUE, KOOPAUHATA, MOMEHT
BPEMEHHU, ITIPOMEXKYTOK BPEMEHH.

3aKOH OTHOCUTEJIBHOCTH JIBUKEHHUSI.

PaBHOMepHOE npsiMoinHeHOe BUKeHuE. CKOPOCTh
PAaBHOMEPHOT'O NPSIMOJIMHEUHOTO IBUKEHUS.
YpaBHeHue paBHOMepHOro aBuxkenus. ['paduku
PaBHOMEPHOTO JABUKCHHUSI.

CrnosxeHue CKOpOCTEH.

HepaBnomepHoe neuxenue. Cpenssisi CKOpOCTb.
MrHoBeHHast CKOpOCTh. Y cKopeHue. PaBHOyCKOpeHHOE
JIBIDKCHHUE.

YpaBHEHHUE PaBHOYCKOPEHHOTO ABIKEHU. [ paduku

PaBHOYCKOPEHHOTO ABMKeHUs. CBOOOAHOE MajIeHHe TeJl.

YckopeHre cBOOOHOTO MaIeHHUS.

JIBHMKEHHE 1TO OKPY>KHOCTH C TIOCTOSTHHOM TT0 MOJIYJTIO
CKOpOCThIO. L[eHTpocTpeMUTensHoOe YCKOpEHHUE.
[TapameTps! qBUXKEHHS] HEOSCHBIX TETl.

AbGcomotHo TBEpAOE Teno. [locTynaTenbHoe u
BpaniaTeIbHOE JBIKEHNE a0COIFOTHO TBEPOTO TEa.
YriioBasi CKOpOCTh, YaCTOTA M MEPHO] OOpAIICHHUS.

3akounnl tuHamMuku Helotona

SIBnenue nnepuuu. Macca u cwia. HepuuanbHble

CHCTEMEBI 0TCuéTa. B3aumoeicTBue Tell. CnoxxeHue cuil.

IlepBolii, BTOpO¥ U TpeTuii 3akoHbl HeloTOHA.
[TpuHIIMTT OTHOCUTENHEHOCTH [ amuies.
['eonienTpryeckast U reJIMOLIEHTPUYECKAsi CUCTEMBI
OTCU€TA.
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3aKOH BCEMUPHOTO TATOTEHUSI.

I'paBuTanimoHHast NOCTOSHHAS.

Cuna tsoxect. Cuia TSKECTH Ha APYTUX IUIaHeTax.
ITepBas kocMHuyecKast CKOPOCTb. J[BUKeHHE HEOECHBIX Tell
U CIIyTHUKOB.

Bec u HEBeCcOMOCTS.

Cunel ynpyroctu. 3akoH ['yka.

Cuiibl TpeHus.

3aKoHBI COXpaHCHUHA B MEXAHMKE.

Nmnynec Tena. UMnynbsce cuibl. 3aKOH COXpaHEHUs
umnyibsca. PeaktuBHoe nBmxenue.Pabora cuibl.
MouHOCTb.

Kunernueckas sneprus.

PaGora cunbl Tskectu. [loTeHIManbHas YHEPTUs Tena B
rpaBUTAllMOHHOM ToJie. PaboTa cuibl ynpyrocrtu.
[ToTenumanpHas HEPTUA yIpyro nehopMupoBaHHOTO
Tena.

3aKOH COXpaHEHUs MEXaHUYECKON YHEPTHUU.

Craruka

PaBHOBeCHE MaTepraIbHOM TOUKHU U TBEPIOTO Teya. Buabl
paBHOBECHS. Y CIIOBUSI PABHOBECHS.
MoMeHT CUIIEL.

HOI[BGI[GHI/IC HUTOI'OB U3YUYCHUA TCMbI «MexaHukay

MOJIEKVYJIAPHASA ®PU3UKA U TEPMOANHAMMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI
Teopuu (MKT)

Monexkynsprao-kunernueckas reopust (MKT) crpoenus
BELIECTBA U €€ DKCIICPUMEHTAJIbHBIE 1I0Ka3aTEIbCTBA.
BpoyHOBCKOE IBHKEHHE.

Temnepatypa u temioBoe papHoBecue. [Ikansr Lenbcus u
KenbBuna. AGcomoTHas TeMIepaTypa Kak Mepa cpeaHen
KMHETUYECKOW YHEPTUH TEIJIOBOTO JBUKECHUS YaCTHIL
BEILIECTBA.

Cunpl B3aMMOJEHCTBHUS MOJIEKYJI B Pa3HBIX arperaTHbIX
COCTOSIHMSIX BEILIECTBA.

17



TOUYKA \!pocn\

Monenb «uneanbLHBIN Ta3y.

JaBnenue raza. CBs3b MEXIy JaBICHUEM U CpPEIHEN
KMHETUYECKOM 3HEpruei moCTynaTeabHOT0 TEMIOBOrO
JIBU>KEHHUS MOJICKYJT HJI€JIbHOTO Tra3a.

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHIECKOM
TEOPHUH HJICATILHOTO Tra3a.

YpaBHEHHE COCTOSIHUS UACAIBHOTO ra3a. Y paBHEHHE
MenneneeBa-Knaneiipona. M3zonponeccsl. ['azoBbie
3aKOHDI.

B3auMHbIE nmpeBpamecHust
JKUAKOCTH M rasa

B3anmMuble IpeBpaleHus )KUAKOCTH U raza. HaceleHnsle
Y HEHACBILLICHHBIE Napbl. /[aBieHne HACBIEHHOrO Hapa.
Kunenue. Braxxnocts Bo3ayxa.

Mopneinb ctpoenus xkunkoctu. [loBepxHoCcTHOE
HaTSHKEHUE.

CmaunBaHuE U HECMaYUBaHUE.

Kanunispsl.

Kpucrammuaeckue u amopdusie Tena. Mojenb cTpoeHus
TBEPABIX TE. MexaHnYecKue CBOMCTBA TBEPABIX TEIN.
Kujikue KpucTauibl.

OCHOBBI TEPMOAMHAMHUKH

Buytpennsisa sueprus. TepMoauHamuyeckas cucrema u eé
paBHOBECHOE cocTosiHie. PaboTa u Tensonepenaya Kak
crocoObl U3MEHEHUs BHyTpeHHeH aHepruu. KonnyecTBo
TemIoThl. TennoémMkocTs. Pa30BbIe MEPEXOBI.
YpaBHeHue TeroBoro 6ananca. [1epBoiii 3akoH
TEPMOJIMHAMUKH.

AnmabaTtHBIH mporiecc.

HeobpaTumocTs TemnoBsIx mpoiieccoB. Bropoii 3akoH
TEPMOJMHAMUKHU U €r0 CTATUCTUYECKOE TOJIKOBAHUE.
[IpeoOpazoBanms YHEPTUHU B TEIUIOBBIX MarmuHax. [{uxm
Kapno. KIIJ[ TemioBsIX MaIuH.

[TpoGneMbl JHEPTETUKH U 0XpaHa OKPYIKaIOIIEH CpeIbl.

OCHOBBI 3JJEKTPOANHAMMUKHA

DJIEKTPOCTATUKA

DJIEKTPUYECKUH 3apsii. 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsiaa. IICKTPUIECKOE
B3aumoeiicreue. 3akon Kynona.

bnuskonelicTBre U TaJIbLHOIEHCTBHE.
Hamnpsx€HHOCTh ¥ MOTEHIIUAI JIEKTPOCTATUYECKOTO
T10JIsI, CBSI3b MEXK/1y HUMH.
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JInHny HanpsKEHHOCTHU M DKBUITOTCHIMAJIbHBIC
MIOBEPXHOCTHU. [IpHIUI CyNIepIIO3UIIMY DIIEKTPUYECKUX
nosiei. Paznocts norenunanos. [IpoBogHuku u
JUDJIEKTPUKHU B DIIEKTPUYECKOM IIOJIE.

Onekrpuueckas EMkocTb. Konnencatop. DHeprus
DJIEKTPUYECKOTO IOJIA.

IToBTOpenue (44)
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