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1. IL1anMpyemMble pe3yJabTAThl H3YYEHHUS Kypca (hDM3NKH OCHOBHO# IKOJIbI:

JInuHOCTHBIE pe3yJIbTaThI

JIMYHOCTHBIMH pe3yJbTaTaMu 00ydeHHs (PU3UKe B OCHOBHOM IITKOJIC SIBISIOTCS:

* chopMHPOBAHHOCTH MTO3HABATEIFHBIX HHTEPECOB, NHTEIIEKTYabHBIX M TBOPUYECKUX CITOCOOHOCTEH yJaIuxcs;

* yOKACHHOCTh B BO3MOYKHOCTH MTO3HAHUSI TIPUPOIBI, B HEOOXOAMMOCTH Pa3yMHOTO HCIIOJIb30BaHUS JJOCTHKCHUN HAYKH
TEXHOJIOTUH I JATbHEUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBA, YBAXKEHHE K TBOPIIAM HAyKH M TEXHHUKH, OTHOIICHUE K
(u3MKe KaK 3JIEMEHTY O0IIeueI0BeYeCKON KYIbTYPhI;

* CaMOCTOSITEIbHOCTh B PUOOPETEHUN HOBBIX 3HAHUM U TPAKTHUECKUX YMEHUH;

* TOTOBHOCTH K BBIOOPY KH3HEHHOTO ITYTH B COOTBETCTBUHU C COOCTBEHHBIMU HHTEPECAMHU M BO3MOKHOCTSIMU;

* MOTHBAIIHS 00pa30BaTEIHLHOMN JAESITEILHOCTH IIKOJFHUKOB HAa OCHOBE JINYHOCTHO OPUEHTHUPOBAHHOTO TIOIX0/14;

* (hopmupoBaHKE IEHHOCTHBIX OTHOIICHUN JAPYT K APYTY, YIUTEII0, aBTOPaM OTKPBITUN U M300pETeHUH, pe3yibTaTaM 00yJeHUSI.

I'pasxicoanckoe eéocnumanue:
- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJEHHUU OOIIECTBEHHO-3HAYMMBIX M OTHYECKHX IPOOJIEM, CBSI3aHHBIX C
IPaKTUYECKUM MMPUMEHEHUEM JOCTIKCHUN (PUBHKY;
- OCO3HAHHME BAXKHOCTH MOPAJIbHO-3TUUYECKUX MPUHIIAIIOB B JICSITEILHOCTH YUYEHOTO.

Ilampuomuueckoe eocnumanue u popmuposarnue poccuiicKoll UOeHMUUHOCMU:
- POSIBJICHUE MHTEPECca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKON (PU3HUECKON HAYKH,
- IICHHOCTHOE OTHOIIEHUE K JTIOCTHKCHHUSAM POCCUNUCKUX YUEHBIX-(DHU3UKOB.

Jlyxoenoe u npascmeennoe eocnumanue 0emeil Ha OCHO8e POCCUICKUX MPAOUUUOHHBIX UEHHOCMEll:
- OCO3HaHHE COIMAJIBHBIX HOPM M MPaBHJI MEKIWYHOCTHBIX OTHOIICHHWH B KOJJIEKTHBE, TOTOBHOCTh K pPa3HOOOpa3HOM
COBMECTHOW JICATCIIBHOCTH TIPH BBIMIOJHCHUH Y4YeOHBIX, MO3HABATEIIBHBIX 3a]a4, BBIMOJHEHWH SKCIEPUMEHTOB, CO3JdaHUU
y4eOHBIX ITPOCKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHHIO U B3aHMOITOMOIIN B IIPOIIECCE ITON yUeOHOH AeATeIbHOCTH;
- TOTOBHOCTbH OIICHMBATh CBOE MOBEJICHUE U MTOCTYNKH CBOMX TOBAPHIIEH C MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMS MOCJIEACTBUIA MOCTYIIKOB.



Icmemuueckoe ocnumanue:
- BOCIIPUATHE ICTETHUCCKUX Ka4eCTB (PU3NIECKON HAYKU: €€ TAPMOHUYIHOTO TIOCTPOCHHSI, CTPOTOCTH, TOYHOCTH, JTAKO HUIHOCTH.
Ilennocmu nayunozo no3nanus:
- OCO3HAHHWE IEHHOCTH (PU3NYECKON HaykM KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH,
BAKHEHILIEW COCTABIIAIOIIEN KYIbTYpHI;
- pa3BUTHUE HAYYHOH JIFOO03HATEIBHOCTH, MHTEPECa K UCCIIEeIOBATENBCKOM NeITEIHbHOCTH.
Du3uueckoe eocnumanue u Gopmuposanue Kyaiomypol 300P06b:
- OCO3HAHHME IEHHOCTH 0e30mMacHOTr0 00pasa >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpPE, BAKHOCTH MPaBHI 0€30MacHOTO
TIOBEJICHHSI HA TPAHCIIOPTE, HAa JOPOTax, C ICKTPHICCKUM U TEIUIOBBIM 000PYIOBAaHUEM B JIOMAITHUX YCIIOBHUSX;
- ¢(hOpMHUPOBAHHOCTH HaBbIKA PeQIICKCHH, TPU3HAHIE CBOETO TpaBa Ha OMMOKY M TAKOTO K€ MpaBa y IPYroro 4eioBeKa.
Tpyoosoe éocnumanue u npogheccuonanvroe camoonpeoeseHue:
- aKTUBHOE YYaCTHEC B PEIICHUM MPAKTUYCCKUX 3a/1a4 (B paMKaX CEMbH, IIKOJIbI, TOPOJa, Kpast) TEXHOJOTUYSCKON U COIMATbHOM
HAIPABJIICHHOCTH, TPEOYIOIIMX B TOM YHCIIC U (PH3NICCKUX 3HAHUH;
- HHTEPEC K MPAKTUICCKOMY M3yUCHHUIO MPOGECCHI, CBI3aHHBIX C (PU3HKOM.
JKonozuueckoe eocnumanue:
- OpHEHTAlMs Ha MpUMEHEHHEe (PU3MYECKUX 3HAHUU [JIs pelieHus 3ajad B 00JIacTH OKpY’Karolled cpeibl, IIaHUPOBAHMS
MOCTYIKOB U OIIEHKH UX BO3MOKHBIX TIOCIIEICTBUMN ISl OKPY>KArOIIeil cpe/bl;
- OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX PEIICHHUS.
Aoanmauun 006yuaouiezoca K U3MeHAIOUWUMCA YC108UAMU COUUAIbHOU U RPUPOOHOIL CPeObl:
- TOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BHITIOJIHEHUU UCCIIEIOBAHUNA W MPOEKTOB (PU3HUECKOW HANPABICHHOCTU, OTKPHITOCTD
OTIBITY U 3HAHUSAM JAPYTHX;
- MIOBBIIICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH YePe3 MPAKTUUYECKYIO A TEIbHOCTD;
- OTpeOHOCTh B (OPMHUPOBAHWM HOBBIX 3HAHHWM, B TOM uucie (OPMYIUPOBATH WJIEU, MOHSITHS, TUMOTE3bl O (U3HUECKUX
00BEKTaX M SIBJICHUSX;
- oco3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH (PU3UKHU;
- IJITAHUPOBAHKE CBOETO PA3BUTHS B MPHUOOPETCHUH HOBBIX (PU3MUECKUX 3HAHUIM;
- CTPEMJICHHE aHAIM3UPOBATHh W BBISBIATH B3aUMOCBS3U MPHUPOJIBI, OOIIECTBA U YKOHOMHUKH, B TOM YHCJIE€ C HCIOJIb30BaHUEM
bu3nUecKnX 3HAHU.
MeTanpeaMeTHbIe pe3yabTaThI



Ynueepcaﬂbuue no3HasamesibHble 0CUCMEUs

MeTanpeaiMeTHBIMHU pPe3yJbTATaMu 00yueHUs (U3UKE B OCHOBHOM IIKOJIE SIBJISIOTCSI:

* OBJIaJICHHE HABbIKAMHU CaMOCTOSITEILHOI'O MPUOOPETEHUS HOBBIX 3HAHUHM, OpraHU3allui YYeOHOU NesITeTbHOCTH, TOCTAHOBKH
LEJIEH, IUIAHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKU PE3YJIbTATOB CBOEH AEITEIbHOCTH, YMEHUSMU MPEABUIETH BO3MOKHBIE
pEe3yNbTaThl CBOUX JAEHUCTBUM;

* IOHUMAaHUE Pa3IMYUN MEXIY UCXOIHBIMU (haKTaMU U TUMIOTE3aMHU I UX OOBSICHEHUSI, TEOPETUUECKUMHU MOJCIISIMU U
peaTbHBIMU 00BEKTaMHU, OBJIAJICHUE YHUBEPCATHLHBIMU YU€OHBIMU JIEUCTBUAMH Ha IPUMEpaX TUIoOTe3 JJIsi OObICHEHUS
U3BECTHBIX (PAKTOB M SKCIIEPUMEHTAIBLHON MTPOBEPKHU BBIJIBUTAEMbBIX THIIOTE3, Pa3pab0TKH TEOPETUUECKUX MOJICNICH MPOIECCOB
WJIM SIBIICHUM;

* opMHUpOBaHNE YMEHUN BOCTIPUHUMATD, ITepepadaThIBaTh U MPEIbIBIATH HHOOPMAIIMIO B CIOBECHOM, 00pa3HOH,
CUMBOJIMYECKOM (popMax, aHAIM3UPOBATH U MepepadaThIBATh MOJYYCHHYIO HH(POPMAITNIO B COOTBETCTBUU C MTOCTABICHHBIMU
3aJ1a4aMU, BBIJEIISITH OCHOBHOE COJIEPKAHUE MPOUYUTAHHOTO TEKCTA, HAXOAUTH B HEM OTBETHI HA ITIOCTABJICHHBIE BOIIPOCHI U
u3JlaraTh €ro;® MpruoOpPETEeHNE OIbITa CAMOCTOSATEILHOIO TIOUCKA, aHalIn3a U 0TOOpa MH(GOPMAIIUK ¢ UCTIOJIb30BAaHUEM PA3IMUHBIX
MCTOYHUKOB M HOBBIX MH()DOPMAIIMOHHBIX TEXHOJIOTUH ISl PEIICHUS MTO3HABATEIbHBIX 3aJ1a4; * Pa3BUTHE MOHOJIOTHYECKON U
JTMAJIOTUYECKOW peuH, yMEHHUS BhIPaXKaTh CBOM MBICIIH M CITIOCOOHOCTH BBICTYIIMBATh COOCCETHUKA, IOHUMATh €T0 TOUKY 3PEHUS,
IIPU3HABATH MPABO APYIOTr0 YEJIIOBEKAa HA HHOE MHEHUE;

* OCBOCHHE NIPUEMOB JICHCTBHI B HECTAHIAPTHBIX CUTYAITUSAX, OBJIAJICHUE IBPUCTUUECKUMHU METOJIJaMH PEIISHUsI TIPOOIIEM;

* hopMupoBaHuEe YMEHHI pabOTaTh B TPYIINE C BBHITIOJHEHUEM PA3JIMUHBIX COIMATBHBIX POJICH, TPEACTABIATh U OTCTAUBAaTh CBOU

B3TJISAIBI U YOCXKICHHS, BECTU JTUCKYCCHIO.

Bba3zoevie nocuueckue oeiicmeun:
- BBISIBJISITh U XapaKTEpPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBJIICHHM );
- YCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KIIACCU(PUKAIIMN, OCHOBAHUS JIJIsI 0000IICHNUS M CPaBHEHHS,
- BBIIBJISATH IPUYMHHO-CJICACTBCHHBIC CBS3M NPH HM3YYCHUW (PU3NUECKUX SBJICHMA M TIPOILECCOB; JeiaTh BBIBOABI C
HCIIOIb30BaHUEM JISTYKTUBHBIX U HMHIYKTUBHBIX YMO3aKIFOUCHUH, BEIIBUTATh THITOTE3bI O B3aUMOCBS3AX (DH3NUSCKUX BEITUYHH;
- CaMOCTOSITEILHO BBIOHMpATh CHOCO0 pemieHHs y4eOHOW (HM3MYeCKOol 3amaur (CpaBHEHHE HECKOJBKHX BApHAHTOB PEIICHUS,
BBIOOp HamboJIee MOAXOIANIETO ¢ YIETOM CaAMOCTOSTEILHO BBIJCICHHBIX KDUTCPHEB).

ba3zoevle uccneoosamenvckue oeiicmeus:



- KCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATENbCKA HHCTPYMEHT NTO3HAHUS,
- TPOBOJUTH MO CaMOCTOSITEIbHO COCTaBJIEHHOMY IUJIaHY OIBIT, HECIOXHBIM (U3UYECKUN HKCIEPUMEHT, HEOOJbIIOE
UCCJeI0BaHNE (PU3NYECKOTO SBJICHUS;
-OlIEHUBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTHh MH(OPMAIIHIO, TTOJIYYEHHYIO B XOJI€ UCCIICIOBAHMS WM DKCIIEPUMEHTA;
- CaMOCTOATENIBHO (POpMyTUPOBATH 000OIIEHHS U BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOICHHUSI, OTBITA, UCCIEOBAHNUS,
- TPOTHO3UPOBATH BO3MOXKHOE JalibHEIIee pa3BuTHE (U3HMYECKUX MPOIIECCOB, a TAKXKE BBIJBUTATHb MPEAMNONIONKEHUS 00 UX
Pa3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Paboma c ungpopmayueii:
- MPUMEHSTH Pa3IMYHBIC METOJIbl, MHCTPYMEHTHI W 3alpochl MPU TMOUCKE W O0TOOpe MHGOpPMAlUM WIM JaHHBIX C Y4ETOM
peJIoKEHHON yueOHOoU (pu3nueckoit 3a1auu;
- aHAJIM3UPOBAThH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH MH(OOPMALIMIO PA3IUYHBIX BUJOB U (HOPM MIPEACTABICHNUS;
- CaMOCTOATEJIBHO BBIOMpATh ONTUMANIBHYIO (OpPMY MPEACTABICHUS HWHPOPMAIMU W WUIFOCTPUPOBATH pEIIaeMble 3a1ayu
HECJIO)KHBIMH CXeMaMHU, JuarpaMmMaMu, MHOU rpaduKo 1 MX KOMOMHAITUSIMHU.

Yuueepcanvnvie kommynukamuenvie oeiicmeus

Obwenue:
- B X0JIe 00CyXJeHusI yueOHOro Marepuala, pe3yJbTaToB Ja0OpaTOPHBIX PadOT U MPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY
o0cyX1aeMoi TeMbI U BBICKA3bIBAaTh UJICH, HAIlEJICHHBIC HA PEIICHUE 3a/1a4d U MOJJepPKaHue 0JIaroKenaTeJIbHOCTH OOIIEeHNUS;
- COTIOCTABIIATh CBOU CYXKJICHHS C CY)KICHHUSMH JIPYTUX YIACTHUKOB JHaIora, 0OHApyKUBATh Pa3IMuMe M CXOJICTBO MO3UIINH;
- BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U ITUCHbMEHHBIX TEKCTaX;
- MMyOJIMYHO MPEJICTABIISTh PE3YJIHTAThI BBITIOJTHEHHOTO (PM3UYECKOT0 OIbITa (IKCIIEPUMEHTA, UCCIEOBAHNUS, IIPOEKTA).
Coemecmnasn oeamenpHocms (COMpPYOHUUECME0):
- TIOHUMATh U KMCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW W MHAWBUIYAITBHOW pabOThI IIPH pPENIEHUH KOHKPETHOW (hU3UYECKOU
pOOIEeMBI;
- IPUHUMATH eI COBMECTHOM JeATEeIbHOCTH, OPTaHU30BBIBAThH JEHCTBUS 0 €€ TOCTIKEHUIO: PaCIpeleNsiTh POJid, O0CYKIaTh
MIPOIIECCHI M PE3yJIBTaThl COBMECTHOM paboThI; 0000IIaTh MHCHUS HECKOJIBKUX JTIOJICH;
- BBIMOJHATH CBOIO YacTh PaOOThI, JOCTUTas KauyeCTBEHHOTO pe3yibTaTa MO CBOEMY HANPABICHUIO W KOOPAHHHPYS CBOU
JNEUCTBUS C APYTUMU WieHAMU KOMaH/bI,



- OIICHUBATh KAa4e€CTBO CBOETO BKJIAJa B OONIUN MPOIYKT MO KPUTEPHUSM, CAMOCTOSATENIBHO CHOPMYIUPOBAHHBIM yYaCTHHUKAMHU
B3aUMOJIEUCTBUA.

Ynueepcanvnuie pecynamuenvie oeiicmeus

Camoopeanuzayus:
- BBISIBJISATH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUAX, TPEOYIOIIUX AJIs pelIeHUs] (U3NUECKUX 3HAHUT;
- OPUEHTUPOBATHCA B PA3IMYHBIX MOJX0JAaX MPHUHATHS pPEelieHUN (MHIWBHUAYaJbHOE, IPUHSATHE PEIICHUS B TPYyIIe, MPUHATHE
pELIeHUs TPYNION);
- CaMOCTOSITENIbHO COCTAaBJSTh AJTOPUTM pelieHus (U3MYEeCKOW 3ajaud WIM IJIaHa MCCIAEJOBaHUS C Y4ETOM HMEIOIIHNXCA
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH MpeJiaraeMble BApHUAHTHI PEIICHUH;
- IefaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
Camoxkonmpons (peghaexcus):
- 1aBaTh aJICKBATHYIO OLIEHKY CUTYAIlUU U MpeJjararh riaH e€ n3MEeHEHNUS,
- 00BSICHATH MPUYUHBI TOCTHXKEHUS (HEIOCTHKEHHSI) pe3yIbTaTOB JAESITEIbHOCTH, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;
- BHOCUTh KOPPEKTUBBI B EATEIHLHOCTH (B TOM YHCIIE B XOJI BBIMOJHEHUS (U3HUUECKOTO UCCIEAOBAHMS UM MPOEKTA) Ha OCHOBE
HOBBIX OOCTOSITENILCTB, H3MEHHUBIIUXCS CUTYallUi, YCTAHOBICEHHBIX OITMOOK, BOSHUKIIUX TPYAHOCTEH;
- OIIEHUBATh COOTBETCTBHUE PE3yJIbTaTa IEJIHU U YCIOBHIM.
IMOYUOHATLHBLIL UHMENTeKm:
- CTaBUTH ceOsl Ha MECTO JPYroro 4eloBeKa B XOJE CIopa WM JUCKYCCUU Ha HayYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHHUS U
JIOTUKY JPYTOro.
Ilpunamue ceba u opyaux:
- IpU3HABaTh CBOE MPABO HA OMIMOKY MpH pemieHnH (GU3NYECKUX 3a7a4 WU B YTBEP)KICHUSX HA HAyYHBIC TEMbI M TaKOE K€

MPaBo JIPyroro.

BbINNYCKHUK HAVYMTCS MICN0JIb30BATH TEPMHUHBI . (1)I/I3I/ILI€CKOG SIBJICHHC, (bPISI/I‘-IeCKI/Iﬁ 3aKOH, B€CIICCTBO, BSaHMOﬂeﬁCTBHe,
QJICKTPHUYICCKOC I10JIC, MAIrHUTHOC I10JIC, BOJIHA, 4TOM, aTOMHOC AP0, HOHU3UPYIOIINUEC U3JIYYCHUA

Buinycknuk ocno6Hoil wiKo1bl HAYUUmMCA:



- co0I101aTh MpaBuIia 0€30MaCHOCTH M OXPaHbI TpyJa MpU padboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYA0BaHUEM;

- MOHMMAaTh CMBICJ OCHOBHBIX (PU3MYECKHUX TEPMHUHOB: (PU3UYECKOE TeIo, (U3MUECKOE sBJICHHE, (U3UYECKasi BEIUYUHA,
€JUHUILIBI U3BMEPECHUS;

- pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIU (PU3UYECKUX METOJI0B; aHAIU3UPOBATh OT/CIIbHBIC ATaIlbl
MIPOBEJICHUS UCCIICIOBAHUI U UHTEPIIPETUPOBATh PE3YIbTAThl HAOIIOJEHUN U OIBITOB;

- CTaBUTh ONBITHI IO HUCCIEAOBAHUIO (U3NYECKUX SABICHUU WM (U3NYECKUX CBOWCTB Tell 0€3 HCIOJIb30BAHUS MPSIMBIX
U3MEpEHUi; Tpu 3ToM (QopMyaupoBaTh MpodiieMy/3agady y4eOHOro 3KCIEPUMEHTa; COOMpPATh YCTAHOBKY M3 MPEIJIONKEHHOIO
000py1I0BaHUS; MPOBOAUTH OMBIT U POPMYJIUPOBATH BHIBOJIBI.

Ilpumeyanue. Tlpu TpoBenEHUM UCCIAEAOBAHUA (DUINYECKUX SIBICHUN H3MEPUTENbHBIC MPUOOPHI UCTONIB3YIOTCS JIMIIbh Kak
JTATYMKUA U3MEpeHus PU3NUYECKUX BEJIMYMH. 3alMCH MMOKa3aHUM MPSIMbIX U3MEPEHUM B ITOM cllydae He TpeOyeTcs.

- IOHUMATh POJIb IKCIIEPUMEHTA B MOJYYCHUU HaydYHOU MH(GOpMAIINH;

- TIPOBOJIMTH MpPSMBbIC HU3MEpPEHUs (PU3NUECKUX BEJIMYMUH: BPEMs, pacCTOsSHUWE, Macca Teia, 00beM, CHIIa, TeMIleparypa,
atMoc(epHOe JMaBJICHUE, BIAKHOCTh BO3/JyXa, HAMpPsDKCHUE, CHJIAa TOKA, paJHAIlMOHHBIN (DOH (C HCIOIB30BAaHUEM J03UMETPA);
Ipyd 3TOM BBIOMPATH ONTHUMAJBHBIM CIOCOO HM3MEPEHHS W HCMOJIb30BaTh MPOCTEHINNE METOAbl OLECHKH IMOTPENTHOCTEH
U3MEpPEHUM.

IIpumeuanue. Jlrobas yueOHas mporpamma JoJDKHA OoOecreurBaTh OBJAJCHHE MPSIMBIMU M3MEPEHHUSIMHU BCEX MEPEUMCICHHBIX
(buznUecKrX BeTUYHH.

- TPOBOJMTH HCCIEIOBAHHWE 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH C HCIOJIB30BAHUEM MPAMBIX HW3MEPEHUI: TPU 3TOM
KOHCTPYHUPOBaTh YCTAHOBKY, (DMKCHUpPOBATh PE3yJbTAThl MOJYyYEHHON 3aBUCHUMOCTH (DU3UYECKUX BEIUYUH B BUAEC TaOIUI] U
rpaduKoB, IenaTh BEIBOBI MO pe3ybTaTaM UCCIIeI0BAHMUS;

- TPOBOJHWTH KOCBEHHBIE M3MEPEHHUS (PU3NYECKUX BEIWYWH: MPU BBIMOJHEHUU H3MEPEHH cOOMpaTh SKCIEPUMEHTATBHYIO
YCTaHOBKY, CIEAys MPEIJI0KEHHON UHCTPYKIMH, BBIUUCIATH 3HAYEHNE BEJIMYMHBI U AaHAIM3UPOBATH MOJTYUYEHHBIE PE3YJIbTAThI C
Y4YETOM 3aJaHHOW TOYHOCTH U3MEPEHU;

- aHAIM3UPOBATH CUTYallUUd TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, Y3HABaTh B HUX NPOSBICHHWE H3YYCHHBIX (HU3UUYECKUX
SIBIICHUN WJTM 3aKOHOMEPHOCTEH U MIPUMEHSTh UMEIOIINECS 3HAHUS I UX OOBSICHEHNUS,

- TIOHUMATh MPUHIUIBI IEUCTBHUS MAIIWH, TPHOOPOB U TEXHUUYECKHX YCTPOMCTB, YCIOBHS MX O€30MACHOTO WCIOJNH30BAHUS B
MMOBCEIHEBHOM KU3HU;

- WCTIOJh30BaTh MPU BBIMOTHEHUH YYEOHBIX 3a7a4 HAyYHO-TIOMYJSIPHYIO JINTEPATypy O (U3MUECKHUX SIBICHUSX, CIPABOYHBIC
Marepuaisl, pecypcbl IHTEpHET.



Buinycknuk noayuyum BO3MOKHOCTD:

NOHUMAMb _CMbIC_PuU3uueckKux 8eIuYduH. IIyTb, CKOPOCTb, YCKOPCHHEC, MacCCa, IIJIOTHOCTb, CHUJI4, IaBJICHNUC, UMITYJILC,

paboTa, MOILIHOCTb, KHHETHUYECKAs] SHEPTUsl, MOTEHIMANbHASL SHEPTHsl, KOADPUIMEHT MOJE3HOr0 JEUCTBUS, BHYTPEHHSSA
DHEPIus, TEMIEPATYpa, KOJIMYECTBO TEILIOTHI, yEIbHAS TEIIOEMKOCTD, BIAKHOCTh BO3/yXa, SJEKTPUUECKUN 3apsal, CUIIA
NIEKTPUYECKOIO0  TOKA, JJIEKTPUYECKOE HANpsDKEHHE, DJIEKTPUUECKOE CONpOTHUBIEHUE, paboTa M  MOIIHOCTh
AJIEKTPUYECKOI0 TOKA, (POKYCHOE PACCTOSTHUE JINH3BI

NROHUMAMDb _CMbICT _Pu3uuecKux 3aKOHO8: HaCKaHH, ApXI/IMelIa, HBI-OTOHa, BCCMUPHOTO TATOTCHUA, COXPAHCHHUA

UMITYyJIbCA U1 MEXaHUYECKON PHEPrUU, COXPAHEHHUS SHEPTUU B TEIUIOBBIX MPOLECCAX, COXPAHEHUS AIEKTPUUYECKOTO 3apsaa,
Oma ju1s ygacTka 3JIeKTpuueckon nenu, Jixoyns—IJIeHna, nNpsMOIMHENHOrO paclipOCTPaHEHUs CBETA, OTPAXKEHUS CBETA;

OnuUcCvLlBamov_u_00vACHAmMb _puzuyeckue sa6J1eHUL . PaBHOMCPHOC HpHMOHHHGﬁHOG ABH)KCHUC, PABHOYCKOPCHHOC

IpSMOJIMHEHHOE JBWXKEHHUE, Tiepeaady JaBICHUS KUIKOCTAMH M Tra3aMu, TUIABaHUE TeJ, MEXaHW4YeCKHe KOoJeOaHus u
BOJIHBI, UG Y3HI0, TEIUIONPOBOAHOCTh, KOHBEKIIMIO, HM3JIy4Ye€HHE, HCIapeHHe, KOHACHCAIUI0, KHWIICHWE, IIJIaBJICHUE,
KPUCTAJUIA3AIMIO, JJIEKTPU3ALMIO TEJ, B3aUMOACUCTBHUE JIEKTPUUECCKUX 3aPAN0B, B3AMMOJICMCTBUE MAarHUTOB, ACUCTBHUE
MAarHUTHOTO TII0JISI HAa NPOBOJHUK C TOKOM, TEIJIOBOE JEHCTBHUE TOKA, AJIEKTPOMATHUTHYIO HWHIYKIUIO, OTPAXKECHHE,
NPEJIOMJIEHUE U TUCIIEPCUIO CBETA;

UCnOIb306amb _hu3uyueckue _npudopvl U _usmMepumesibHble UHCMPYMEHMbL 018 _U3MepeHus _(Pu3uuyecKux GeiuyduH .

pacCTOAHNA, IIPOMCKYTKAa BPCMCHH, MACChbl, CHJIbI, JaBJICHHA, TCMIICPATYPbI, BJIAXXHOCTH BO314YyXd, CHJIBI TOKaA,

HAIIPAKCHUA, SJICKTPUICCKOI'O COIIPOTUBIICHUA, pa6OTBI N MOHOTHOCTH JJICKTPHUYICCKOI'O TOKaAa



® npPeoCmasiamo pe3yibmamol U3MEPEHUIL C ROMOULbI0 Mad UL, 2PAPUKOE U 6bIABAAMb HA IMOU OCHOBE IMNUPUUCCKUE

3agucumocmu’. MyTH OT BPEMEHH, CWIbl YIPYTOCTHM OT YJUIMHEHWUS NPYKHHBI, CHJIbl TPEHUS OT CWIBI HOPMAaJIbHOIO

JaBJIEeHUs, Mepruoia KojJeOaHUil MasiTHUKA OT JUIMHBI HUTH, Mepruojaa KojaebaHuil rpy3a Ha Mpy>KMHE OT MacChl Ipy3a U OT
KECTKOCTH IPY>KUHBI, TEMIIEPATYPBI OCTHIBAIOIIETO TENA OT BPEMEHH, CHJIbI TOKA OT HANPSDKEHUS HA y4acTKE LIENU, yria
OTpakeHMs OT yrila NaJeHUs CBETA, YIUIA IIPEJIOMIICHHUS OT YIJIa [TaJICHUs CBETa

o  gblpajycamo pe3yibmamol UsmMepeHull u pacuemos 8 eounuuax MeyicoynapooHoi cucmemul

® NpUBOOUMb __NpUMEPbl __NPAKMUYECKO20 __UCNO1b308AHUA ___ Pu3uyecKux _3HAHUIL O MCXaHHYCCKHUX, TCIIJIOBBIX,

QJICKTPOMAIrHUTHBIX U KBAHTOBBIX ABJICHUAX

® peuwiams 3a0a4u HA NPUMEHEHUE U3YUCHHLIX PU3UUEeCKUX 3aKOHO8

®  OCYULeCMBIAMb _CAMOCHIOAMEbHbLIL _NOUCK _uHpopmayuu CCTCCTBCHHO-HAYYHOI'O COACPKaHUA C HCIIOJIb30BAHUCM

Pa3TUYHBIX UCTOYHUKOB (YU4E€OHBIX TEKCTOB, CIPABOYHBIX M HAYYHO-TIOMYJISIPHBIX U3JaHUM, KOMIBIOTEPHBIX 0a3 JTaHHBIX,
pecypcoB WHurepHeTa), ee 00pabOTKy UM TMpeAcCTaBlIeHHE B pa3HBIX (opmax (CIOBECHO, C MOMOIIBIO TpadUKOB,
MaTE€MAaTHYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM

MO3HAKOMHUThLCS ¢ IPUMEPAMHM MCII0J1b30BaAHHS 0230BbIX 3HAHMI M HABLIKOB B NPAKTHYECKOM JIeITeJIbHOCTH U

MOBCEeJIHEBHOM KU3HM LI o0ecrieyeHus: 0€30MaCHOCTH B MPOIIECCE UCTIOIB30BAHMS TPAHCIIOPTHBIX CPEICTB, DIEKTPOOBITOBBIX

prOOPOB, PIECKTPOHHON TEXHUKU; KOHTPOJIA 32 UCIIPABHOCTHIO 3JIEKTPOTPOBOIKH, BOJOMPOBO/Ia, CAHTEXHUKHU U Ta30BBIX
pruOOPOB B KBAPTUPE; PAIIMOHATHLHOTO MPUMEHEHHSI TIPOCTHIX MEXAaHU3MOB; OIIEHKH 0€30MacHOCTH PaIMallMOHHOTO hOoHA
Buvinycknuk nonyuum 603mo0x3#cHOCHIb HAYUUMbCA:

- OCO3HaBaTh IEHHOCTh HAYYHBIX HCCJEAOBAHMMA, POJb (DM3UKU B PACHIMPEHUU TPEACTABICHUA 00 OKpYKAIOIIeM MHUPE U €€
BKJIAJ] B YJIyYIIEHUE KAYECTBA KU3HU;



- UCIIOJB30BaTh MPUEMBI MOCTPOCHHS (PU3HUECKUX MOJAEINIEH, MOUCKA U (POPMYITUPOBKU JOKA3ATEIBCTB BBIABUHYTHIX THIIOTE3 U
TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMIIMPUYECKHU YCTAHOBICHHBIX (PAKTOB;
- CpaBHMBAaTh TOYHOCTb HM3MEPEHMs (PU3MYECKUX BEIMYMH MO BEIMYMHE MX OTHOCUTEIBHOW MOTPEIIHOCTH MPHU MPOBEIEHUU
IPSAMBIX U3MEPEHUN;
- CaMOCTOSITEJIbHO MPOBOAUTH KOCBEHHbIE M3MEPEHUSI U UCCIENO0BaHUSA (PU3NYECKUX BEJIMYMH C MCIOJb30BAaHUEM PA3IHYHBIX
Coco0OB M3MepeHus: (PU3MYECKUX BEIMYMH, BHIOMPATH CPEACTBA U3MEPEHHUS C YUETOM HEOOXOAMMOW TOYHOCTU HU3MEPEHHH,
00OCHOBBIBaTh BBIOOp crHocoba H3MEpPEeHHs, aJeKBaTHOIO IIOCTaBICHHOW 3ajlaye, MPOBOJUTH OLEHKY JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB;
- BOCHIpPUHUMATH HHGPOPMALMIO (PUINYECKOTO COAEpKaHUS B HAYYHO-TOMYJSPHOM JHUTEpaType M CpPEICTBAX MacCCOBOM
uHpOpMAIIMK, KPUTHUYECKH OLEHUBATH IMOJYYECHHYIO WH(OpPMAIUIO, aHATU3HUPYS €€ COJepKaHHe U JaHHble 00 HCTOYHHKE
uHpoOpMaINH;
- co3JaBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIICHHS O (DU3MYECKUX SBJICHHUSIX HA OCHOBE HECKOJBKUX HCTOYHHKOB
UH(GOpPMAIINH, COMTPOBOXKAATH BHICTYIIJICHUE TIPE3CHTAIIUEH, YIUTHIBasi 0COOEHHOCTU ayAUTOPUU CBEPCTHUKOB.

Mexanuueckue aenenun. BelnyCKHUK Hayuumcs:
- pacro3HaBaThb MEXaHUYECKHE SIBIICHUS U OOBACHITHL HAa OCHOBE HMMEIOIIMXCS 3HAHUW OCHOBHBIE CBOMCTBA WM YCIOBUS
IPOTEKAHUsI ATUX SIBJIICHHI: PABHOMEPHOE M HEPABHOMEPHOE NIBWKEHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBUKEHUE, OTHOCUTEIBHOCTh MEXaHUUYECKOT0 JBHMKEHUS, CBOOOIHOE TMAaJCHUE TeJl, pABHOMEPHOE IBUYKEHHUE MO OKPY>KHOCTH,
UHEpLUs, B3aUMOJCHCTBUE TEJ, PEaKTUBHOE [BW)KCHHUE, NEpeaada [aBJICHUS TBEPIAbIMU TelaMH, KUIKOCTAMH M Ta3aMu,
aTMoc(epHOe JaBieHHE, IUIABaHUE TEJ, PABHOBECHE TBEPABIX TEJl, UMEIOIIUX 3aKPEIJICHHYI0 OCh BpalleHus, KoyiebaTeabHoe
JBH)KEHHUE, pE30HAHC, BOJIHOBOE JBM)KEHHUE (3BYK);
- OIKCHIBATh U3yYEHHBIC CBOMCTBA TEJI W MEXAaHWYECKUE SIBICHHS, MCIOJIb3ySd (U3HUECKHE BEJIUYHMHBI: IMYyTh, MEpPEMEIICHHE,
CKOPOCTb, YCKOpPEHHUE, MepuoJl oOpallleHus, mMacca Teja, IUIOTHOCTh BEIIeCTBa, cuja (Cuia TSKECTH, CHiIa YNPYrocTH, cuja
TPEHUs1), JAaBJICHUE, UMITYJbC Tejla, KUHETUYEeCKas SHEprus, MOTEHLHUAlbHAs 3HEPrus, MexaHudeckas paboTa, MexaHHuYecKas
momHocTh, KITJ[ mpu coBepuieHun paboThl ¢ MCHIOIb30BAaHUEM IMPOCTOTO MEXaHW3Ma, CHJIa TPEHHs, aMIUINTYyJa, MEpPUOa U
4acToTa KoJeOaHWM, YIMHA BOJIHBI U CKOPOCTh €€ pacCIpOCTPAHEHUs; IPU ONMUCAHUH IPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIOJIb3YEMbIX BEIMYMH, UX 0003HAUCHUS U €IUHUIIBI U3MEPEHUs, HaXOAUTh (POPMYJIIbI, CBSI3bIBAIOIINE JAHHYIO (PHU3HUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYUHAMHU, BBIYUCIISITh 3HAUCHHE (PU3NUYECKON BETUYNHBL;
- QHAJIM3MPOBATh CBOMCTBA TEJ, MEXAHMYECKHUE SIBJICHHMSI U MPOIECCHI, MCIONb3Yys (U3MUECKHE 3aKOHBI: 3aKOH COXpPaHEHUs
SHEPI'uM, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHIUII CYNEpPNO3MLUUM CUJl (HaxoxkaeHue paBHoxaeicTByromen cuisl), I, II u III



3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMs MMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena; NMpuU 3TOM pa3auvaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €r0 MATEMATUYECKOE BBIPAKEHUE;
- pa3nuy4aTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (DU3NYECKUX MOJIEIE: MaTepualibHas TOUYKa, MHEPLUAJIbHAs CUCTEMa OTCUETA;
- pewmaTh 3aJlayd, UCHOJIb3yd (U3MYECKHE 3aKOHBI (3aKOH COXPAHEHHs] SHEPruu, 3aKOH BCEMHPHOTO TATOTEHMS, NMPHUHIIMI
cynepniozuuuu cui, I, IT u III 3akonsl HptoTOHA, 3aK0H coXpaHeHUs! UMITyJIbca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena) u
(dopMyIbl, CBsi3bIBaIOIIME (PU3MUYECKUE BEIWYUHBI (MyTh, CKOPOCTb, YCKOPEHHE, Macca Tesa, IUIOTHOCTh BEIECTBa, CuUJa,
JaBJeHUE, UMITYJbC Teja, KUHETUYECKas dHEprusi, MOTeHIMaIbHAs YHEPrusi, MexaHuveckass paboTa, MexaHU4ecKasi MOIIHOCTb,
KIIJ] mpocTtoro mexanusma, cuia TPEHUS CKOJIbXEHUS, KOODPUIUMEHT TPeHUsI, aMIUIUTYAa, IEPUO U YacToTa KoieOaHuid, 1iuHa
BOJIHBI U CKOpPOCTh €€ paclpOoCTpaHEHUs): Ha OCHOBE aHalh3a YCIOBHUsS 3aJauyM 3alMChIBaTh KPATKOE YCIOBHUE, BBIICISTH
(¢u3znueckre BENTWYUHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIEC ISl €€ PElIeHUs], TPOBOJUTh PACUYEThl U OLIEHUBATh PEATbHOCTD
NOJIYYEHHOT'0 3HaY€HUs PU3NYECKON BETUUMHBI.

BuvinyckHuk noayuum 603mM04#CHOCHb HAYUUMBCA:
- UCIIOJIb30BaTh 3HAHUS O MEXaHUYECKUX SIBJICHUSX B MOBCEAHEBHOM XKU3HM ISl 0OecreueHrsi 0€30MacHOCTH MPU OOpaIlleHUH C
npuOopaMu ¥ TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsl COXPAHEHUsS 3I0POBbSl M COOIIOACHHUS HOPM HKOJIOTMYECKOTO TMOBEJICHUS B
OKpYXarolen cpeze; MPUBOAUTh MPUMEPHl PAKTUUYECKOTO UCIOJb30BaHUS (PU3NYECKUX 3HAHUM O MEXaHUYECKUX SBIICHUSX U
(¢u3nyeckux 3aKoHaX; NPUMEPbl MHCIIOJIB30BAHUS BO30OHOBIISIEMBIX HCTOYHMKOB JSHEPrUH; HKOJIOTMUYECKUX IOCIEACTBUN
UCCJIEI0BaHNsI KOCMHUYECKOIO IPOCTPAHCTB;
- pa3nuyaTh rPaHULbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB (3aKOH
COXPAHEHUS! MEXAaHWYECKOW HHEPruH, 3aKOH COXPAHEHUS HMMIYJbCa, 3aKOH BCEMHPHOIO TIATOTEHHUS) M OIPAaHUYEHHOCTH
MCIIOJIb30BAaHMS YACTHBIX 3aKOHOB (3aKoH ['yka, Apxumena u ap.);
- HaXOJUTh aJIEKBATHYIO MIPEIJIOKEHHON 3a1aue GU3NYECKYIO MOJIENb, pa3pelaTh IpodieMy Kak Ha OCHOBE UMEIOIIMXCS 3HAaHUHN
10 MEXAHUKE C UCIIOIB30BAHNEM MATEMATHUYECKOIO aIlapaTa, TaK U IPH IOMOIIHA METOJOB OLIEHKH.

Tennoevie asnenun. Boinycknuk nayuumcsn:
- pacro3HaBaTh TEIUIOBBIC SIBICHUS M OOBICHATH Ha 0a3e MMEIOUIMXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBHS IPOTEKAHUS
TUX sBIeHMI: TudPy3usi, N3MEHEHHEe 00beMa Tell NPH HarpeBaHWU (OXJITAKIEHWU), OOMbINas C)KUMAaeMOCTh Ta30B, Mauas
C)KMMAaeMOCTh JKUJIKOCTEH W TBEPABIX TEJ; TEIJIOBOE PaBHOBECHE, MCIIAPEHHUE, KOHJCHCALMs, IUIABJIEHUE, KpUCTAJUIA3aLMs,
KUIIEHUE, BIAXXHOCTh BO3/AYyXa, Pa3jIMuHbIe CIIOCOOBI TEIUIonepeaauyn (TemIonpoBOAHOCTh, KOHBEKIUS, U3IyYE€HHE), arperaTHbIe
COCTOSIHUS BEILECTBA, MOIJIOIEHNE SHEPIUU IPHU UCIIAPEHUU JKMJIKOCTH U BBIIEJICHUE €€ MPU KOHAEHCALUHU Mapa, 3aBUCUMOCTb
TEMIIEpaTypbl KUIIEHUS OT JABJICHUS;



- ONUCHIBATh W3YUYCHHBIE CBOMCTBA TEJ M TEIJIOBBIC SIBIICHMS, HMCHOJIB3Ys (U3UYECKUE BEIMYMHBI: KOJUYECTBO TEILIOTHI,
BHYTPEHHSSI DHEPTHs, TeMIlepaTypa, yJeidbHas TEIIOEMKOCTh BEIECTBA, yJEJbHAs TEIJIOTa IUIABJICHUS, YAEIbHas TEIioTa
napooOpa3oBaHusi, yJelbHas TEIJIoTa CropaHus TOIUIMBA, KO3(P(OUIIMEHT MOJE3HOTO JAEUCTBUS TEIMJIOBOIO JBUTATENS;, TMPHU
OMHUCAHUU TPABWIBLHO TPAaKTOBAaTh (DU3UYECKUN CMBICI HMCIOJIB3YEMBIX BEIUYUH, UX OOO3HAUYEHUS M CAUHUIIBI U3MEPEHUS,
HaxoIUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO (U3NYECKYI0 BEJIUYUHY C JPYTMMH BEIMYMHAMU, BBIYUCISATH 3HAUYCHUE
(bu3UYeCKON BEJIUUNHBIL;
- pa3inyaTh OCHOBHBIC MPU3HAKKU U3YYEHHBIX (PU3MUYECKUX MOJEICH CTPOSHUS Ta30B, KUIAKOCTEN U TBEPJIbIX TEII;
- PUBOJIUTH MPUMEPHI MPAKTUIECKOTO UCTIOJIb30BaHUS (PU3UUECKUX 3HAHUN O TETJIOBBIX SBICHUSX;
- pemath 3aJa4M, WCIOJIb3Yys 3aKOH COXPaHEHHUS SHEPrHH B TEIIOBBIX Tpolleccax W (HOPMYIIbI, CBS3bIBArONIUE (HU3UUIECKUE
BEJIMYUHBI (KOJUYECTBO TEIUIOTHI, TEMIEpaTypa, yJeldbHas TEIJIOEMKOCTh BEIIECTBA, YJeIbHas TEIJIOTa TJIABJICHUS, yACIbHAs
TEIJI0Ta mapooOpa3oBaHus, yAelbHasl TEIJIOTAa CTOPAHUS TOIUIMBA, KOI(POUIIMEHT MOJIE3HOr0 JACHCTBUS TEIJIOBOTO JIBUTATEIs):
Ha OCHOBE aHaJI3a YCJIOBHS 3aJa4M 3alKChIBATh KPATKOE YCJIIOBHE, BBIACIATH (PU3UUECKUE BEIUYUHBI, 3aKOHBI U (DOPMYIIBI,
HEO0OXOAUMBIE JJIsI €€ PEIICHUS, TPOBOJIUTh PACUeThl U OIICHUBATH PEAIbHOCTH MOJYYCHHOTO 3HAYCHUS (DU3NUECKON BETMUYMHBI,
- aHANIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIC SIBICHHS W TPOIIECCHI, UCIOJIB3Ysl OCHOBHBIC MOJIOKEHUS AaTOMHO-MOJICKYJISIPHOTO
YUEHHS O CTPOSHUH BEIIECTBA U 3aKOH COXPaHEHUS YHEPTHUHU.

Buvinycknuk noayuum 03MOMCHOCHIb HAYYUMBCA:
- WCTOJIb30BaTh 3HAHHS O TEIUIOBBIX SIBICHUSX B MOBCEIHEBHOM KU3HM I oOecriedeHuss OE30MacHOCTU MpHU OOpaIleHuu C
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMH, JJISI COXPAHEHHS 3I0POBbS U COOJIOCHUS] HOPM SKOJOTHMYECKOTO IOBEICHHS B
OKpY’Karolel cpesie; MPUBOIUTh MPUMEPHI KOJIOTMYECKUX MOCISACTBUM paOOThI ABUTATEICH BHYTPEHHETO CTOPAHUsI, TETIOBBIX
Y TUZIPOSJICKTPOCTAHIINN;
- pas3nuyarh TPaHUIl MIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TIOHMMAaTh BCEOOITUI XapakTep (GyHIaMEHTaJIbHBIX (HU3UYCCKUX
3aKOHOB (3aKOH COXpaHEHMs SHEPTUHU B TEIIOBBIX MPOIECCax) U OTPAHUYEHHOCTh UCITOJIB30BAHMS YACTHBIX 3aKOHOB;
- HAXOJUTh aJICKBAaTHYIO IIPEIOKEHHON 3a7aue (PU3NIECKYI0 MOJIEb, pa3pemniaTh MpodiieMy Kak Ha OCHOBE UMEIOIITUXCS 3HAHUIT
O TEIUJIOBBIX SIBJICHUSAX C UCIIOJIb30BAaHUEM MAaTEeMaTUUECKOIO ammapara, Tak ¥ Py TOMOIIA METO/I0B OIICHKH.

Inekmpuueckue u MacHuUmMHbsle A61eHuUA. Boinycknuk nayuumcs:
- pacro3HaBaTh JJICKTPOMArHUTHBIC SIBJICHUS W OOBSCHATH HAa OCHOBE MMECIONIMXCS 3HAHMK OCHOBHBIE CBOMCTBA WJIM YCIIOBHS
MPOTEKAHUsSI ITUX SBJICHUMN: DJICKTpU3AIlUs TeJ, B3aUMOJICMCTBUE 3apsOB, JJIEKTPUUECKUM TOK W €ro JAEWCTBHUSA (TEIJIOBOE,
XUMHUYECKOE, MAarHuTHOE), B3aMMOJEHCTBUE MArHUTOB, OJJICKTPOMArHUTHAs WHIYKIUSA, JEMCTBUE MArHUTHOTO TIOJs Ha



MIPOBOJHUK C TOKOM M Ha JBHWXKYIIYIOCA 3apsSKEHHYIO YacTHIy, ACHCTBHE 3JIEKTPUUECKOrO MOJIA Ha 3apsHKEHHYIO 4YacTULly,
ANIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHEHMHOE PACIPOCTPAHEHHUE CBETA, OTPAKEHHUE U MPETOMIIEHHUE CBETA, TUCIIEPCHUS CBETA;
- COCTaBJISITh CXEMBI 3JIEKTPUYECKUX LIEeNeil C MOCIeNI0BaTelbHbIM U MapajUyiebHbIM COCAMHEHUEM 3JIEMEHTOB, pa3jinyas
yCIIOBHbIE 0003HAYEHUSI 3JIEMEHTOB AIEKTPUUECKHUX LIeTe (MCTOYHUK TOKa, KJII0Y, PE3UCTOpP, PEOCTaT, JAMIIOUYKa, aMIIepMETp,
BOJIbTMETP);
- ICIIOJIb30BaTh ONTUYECKUE CXEMBI JUIsl IOCTPOEHUS U300paKEHHU B INIOCKOM 3€pKajie U COOMPAIOLIEH JINH3E;
- ONKCHIBATh M3YYEHHBIE CBOMCTBA TEJ M 3JEKTPOMATHUTHBIE SIBICHMS, UCIONb3Ys (PU3NYECKUE BEIMYUHBI: 3JIEKTPUUYECKUN
3apsij, CWIa TOKA, IEKTPUUYECKOE HANPSDKEHHE, DJIEKTPUUECKOE COMPOTHUBIICHUE, YIEJIbHOE COIPOTUBIIEHHE BEIlECTBa, padboTa
AIEKTPUUECKOTO MOJIsI, MOIIHOCTh TOKa, OKYCHOE pacCTOSHUE M ONTHUYECKasl CUia JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M YacTOTa CBETA; MPU OMMCAHUU BEPHO TPAKTOBATH (PU3NYECKUN CMBICI UCIIOJIB3YEMbIX BEJIMUMH, UX 0003HAYEHUS
U €IMHUIIBI U3MEPEHHUS; HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO (DU3UUECKYIO BETUYUHY C APYTMMU BEIMUYUHAMY;
- aHAJM3UPOBATH CBOICTBA TeJl, AEKTPOMATHUTHBIC SIBJICHUS U MPOIECCHI, UCIONb3Ys (U3UUECKHE 3aKOHBI: 3aKOH COXpaHEHUs
AJIEKTPUYECKOro 3apsaa, 3akoH OMa aJis yyacTKa Ienu, 3akoH JDkoyns - JleHua, 3akOH NMPSMOJIMHEHHOTO pacipOCTpaHEHUS
CBETa, 3aKOH OTPA)KEHUS CBETAa, 3aKOH IIPEJIOMJICHUSI CBETAa; IPU OTOM pa3IM4aTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €ro
MaTEMaTUYECKOE BBIPAKECHUE;
- IPUBOJUTH MPUMEPHI PAKTUYECKOTO MCITIONb30BaHMsI (PU3NUECKUX 3HAHUN 00 AJIEKTPOMATHUTHBIX SBJICHUSX;
- pewaTh 3ajauyd, MCNoNb3ysd (u3nueckue 3akoHbl (3akoH OMa ayg yvyacTka nenu, 3akoH JDkoyns - JleHna, 3akoH
OPSAMOJIMHEHHOTO PacHpOCTPAaHEHUs] CBETA, 3aKOH OTPAKEHMs CBETa, 3aKOH INPEJIOMIJIEHHS CBETa) U (OPMYJIbl, CBS3BIBAIOLIUE
¢usnyeckue BeNIWYUHBI (CHJIA TOKA, JIEKTPUYECKOE HAIpPSDKEHHE, AJIEKTPUUECKOE CONPOTUBIIECHUE, YAEIbHOE CONPOTHBIICHUE
BEIIeCTBa, paboTa 3JIEKTPUUYECKOTO MOJsl, MOIIHOCTh TOKa, (DOKYCHOE pacCTOSHHE U ONTHYECKas CHJIa JIMH3bI, CKOpPOCTb
AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBeTa, (OpMysibl pacyeTa 3JIEKTPUYECKOTO CONPOTHBIECHUS IpU
HOCJIEI0BAaTEIbBHOM U NapajuleIbHOM COEJIMHEHUHM MPOBOJHMKOB): Ha OCHOBE aHajM3a YCJOBMsS 3aJjaud 3alMChIBaTh KpaTKoe
yCIIOBHUE, BBIACNATh (PU3MYECKUE BEIMYMHBI, 3aKOHBI M (POPMYJbl, HEOOXOAMMBIE I €€ PEeUIeHMs], MPOBOAUTH pacueThl U
OLIEHUBATh PEAJIbHOCTD MOJYUYEHHOT0 3HaUY€HUs (PU3HUUECKOI BEININHBI.

Buinycknuk noyuum 603mMo0icHOCMb HAYUUMBCA:
- HCIIOJIb30BaTh 3HAHHUA 00 3JIEKTPOMArHUTHBIX SBICHUSAX B IMOBCEIHEBHOM >KM3HHM A obOecriedeHus Oe30macHOCTH IpHU
oOpaleHu ¢ NMpudbOpaMu M TEXHUYECKUMU YCTPONCTBAMH, AJII COXPAHEHUS 30pOBbS M COOJIOACHHUS HOPM JKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpejie; MPUBOAUTh IPUMEPHI BIMSHUS JJIEKTPOMAarHUTHBIX W3JTyY€HHUI Ha KUBbBIE OPraHU3MBI;



- pa3uyaTh TPAHMIIBI MPUMEHUMOCTH (PH3MUECKUX 3aKOHOB, TOHMMATh BCEOOIIHA XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB (3aKOH
COXPaHECHHS JJICKTPUYECKOTO 3apsija) U OTPaHUYCHHOCTh HCIIONB30BAHUS YaCTHBIX 3aKOHOB (3akoH OMma JjIs ydacTKa IIeTH,
3akoH Jlxoyns - Jlenia);
- WCIIOJIh30BaTh MPUEMBI MIOCTPOCHUS (PU3NYECKUX MOJICIICH, MMOUCKAa U (POPMYITUPOBKU JOKA3ATEILCTB BBIABUHYTHIX THIIOTE3 H
TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMITMPUUYECKHA YCTAHOBJICHHBIX (PAKTOB;
- HaAXOJIUTh aJICKBATHYIO MIPEIJIOKCHHON 3a/1aue (PU3NIECKyI0 MOICIIb, pa3periaTh MpodiieMy Kak Ha OCHOBE MMEIOITUXCS 3HAHUN
00 PJIEKTPOMAarHUTHBIX SBJICHUSAX C UCIIOJ30BAaHMEM MaTEMaTHYECKOTO amlmapara, Tak | IMPU TOMOIIY METOJIOB OIICHKH.
Keanmoeuvie aenenusn. BeinyckHuk nayuumcsn:
- pacro3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSICHATH HA OCHOBE UMEIONIUXCS 3HAHUM OCHOBHBIC CBOMCTBA MJIU YCIIOBHUS MPOTCKAHUS
OTUX SBJICHWI: €CTCCTBEHHAs W WCKYCCTBEHHAs PaJMO-aKTHBHOCTh, O -, B - M Y - M3JIyYCHUS, BOBHUKHOBEHHUE JIMHCHYATOTO
CIIEKTpa U3JIyYeHHUs aToMa;
- ONUCHIBATh U3YYCHHBIC KBAHTOBBIC SIBJICHHS, UCIIONB3Ys (PU3NUCCKHUE BEIIMYUHBI: MACCOBOE YMCJIO, 3apsI0BOE YHCIIO, TICPUO.
noJjiypacrajia, dHeprus (OTOHOB; NMPH ONKWCAHWM TMPABWIBHO TPAKTOBaTh (DM3UYECKUN CMBICT HMCIIOJIb3YEMbIX BEIMYMH, WX
0003HAYCHUS W CAWHUIIBI M3MEPCHUS; HAXOJUTh (OPMYJBI, CBS3BIBAIOIIME JAHHYIO (U3MYECKYH0 BEIWYUHY C APYTHMH
BEJIMYMHAMM, BBIYUCIISITH 3HAYCHUE (PU3MUECKON BEJTUIMHBL,
- aHAJIM3UPOBATh KBAHTOBBIE SIBIICHUSA, MCMOJIB3Ys (PU3MUYecKHe 3aKOHBI M TOCTYJAThl: 3aKOH COXPAaHEHMsI IHEPruH, 3aKOH
COXPaHEHUS AINEKTPUUECKOTO 3apsija, 3aKOH COXPAaHEHHsS MAacCOBOI'O YMCIA, 3aKOHOMEPHOCTH M3JyYeHHUs W TOTJIOUIEHUSI CBETa
aTOMOM, TIPH 3TOM PA3IHUYATh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MAaTEMATHYECKOE BhIPAKECHUE;
- pa3nu4aTh OCHOBHBIC MPU3HAKY TUIAHETAPHON MOJIENIM aTOMa, HYKJIOHHOW MOJIEJIM aTOMHOTO SIAPa;
- IPUBOJUTH MPUMEPHI TIPOSBICHUS B MPUPOJIC U MPAKTUUECKOTO MCTIOIB30BAHMS PAAMOAKTHBHOCTH, SIICPHBIX U TEPMOSACPHBIX
peakiuii, CIeKTPaIbLHOTO aHAJIK3A.
Boinycknuk noayuum 603mo0xicHOCHb HAYUUMbCA:
- MCTIOJIb30BaTh TMOJIYYCHHBIC 3HAHUS B MOBCEIHEBHOMN KU3HHM MPH OOpaIieHUuH ¢ MpuOopaMu M TEXHHUYECKHUMU YCTPOHWCTBAMHU
(CUeTYMK MOHU3UPYIOIIUX YACTHII, JO3UMETP), JUIsl COXPAHEHUS 3J0POBBS U COOIOJICHUS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKPY’KAIOIIEH CPEAE;
- COOTHOCHUTB DHEPTHUIO CBSI3U ATOMHBIX SIZIEP C Me(HEKTOM MacChI;
- IPUBOJUTH IPUMEPHI BIUSHUS PATHUOAKTHBHBIX W3ITYYCHHUI Ha KUBBIC OPTraHU3MBbI; IOHUMATh MPUHIIUIT IEUCTBUS JO3UMETPA U
pa3IuvaTh YCIOBHS €T0 UCIIOJIH30BAHUS;



- IOHUMAaTh AKOJOTHYECKUE MPOOJIIEMbI, BOZHUKAIOIINE MPHU UCIOJIH30BAHUU aTOMHBIX 3JIEKTPOCTAHIIUMN, U MYyTH PEIICHUSI dTUX
po0JieM, MePCTIeKTUBBI UCIIOIB30BaHUS YIIPABISIEMOT0 TEPMOSIAEPHOTO CUHTE3A.
Inemenmuvt acmponomuu. Beinycknuk nayuumca:
- yKa3pIBaTh Ha3BaHWs IuiaHEeT COJHEYHOW CHUCTEMBI, pa3jiMuaTh OCHOBHBIE MPU3HAKU CYTOYHOT'O BpAIllEHUS 3BE3HOr0 HeOa,
nerokeHus JIynsl, ColHIIA U TUIAHET OTHOCHUTENBHO 3BE3/;
- IOHUMATh PA3JIMYU MEKAY I'eJIMOUECHTPUUECKOW U TEOLEHTPUUECKON CUCTEMAMU MHUPA;
Boinycknuk noayyum 603moicHOCHb HAYUUMbCA:
- yKa3bIBaTh OOIME CBOMCTBA W OTJIMYMS TUIAHET 3€MHOM TPYMNNbl M IUJIAHET-TUTAHTOB; MajbiX Ted COJHEYHON CHUCTEMBI U
OOJIBIIIMX TUTAHET; MOJIb30BAThCSl KApTOW 3BE€3HOTO HeOa MU HAOIIOJIEHUSIX 3BE3IHOr0 Heba;
- pa3nyaTh OCHOBHBIC XapaKTEPUCTHKHU 3Be3]] (pa3Mep, IIBET, TEeMIIepaTypa) COOTHOCHUTH I[BET 3BE3/Ibl C €€ TEMIEPpaTypoil;
- pa3auyaTh TUNOTE3bl O MPOUCXO0XKACHUU COTHEUYHOU CUCTEMBI.
IIpeaMeTHBLIMHU pe3yJabTaTaMy H3VUeHHUsI Kypca du3uku 7 Kiaacca siBJIsSIOTCS:

e ToHUMaHUe GU3MYECCKUX TEPMUHOB: TEJIO, BEIIECTBO, MATEPHSI.

® yMEHHE MPOBOJHUTH HAONIONEHUST (DU3MUECKUX SIBIICHUI; U3MEPITh PU3NUCCKUE BEIIMYUHBI: PACCTOSHUE, TIPOMEKYTOK
BPEMEHH, TEMIIEPaTypy;

® BJaJICHUE YKCIIEPUMEHTATBLHBIMUA METOIaAMH MCCIICIOBAHUS MIPH OIPEICTICHUH IICHBI IEICHNUS PUOOopa M MOTPEITHOCTH
MU3MEPCHUS;

® TIOHMMaHHUE POJIM YYCHBIX HAIICH CTPAHBI B Pa3BUTHE COBPEMECHHON (M3HUKHU U BIMSHUE HA TEXHUICCKUI M COITUATbHBIHN
nporpecc.

® [IOHMMAaHUE U CIOCOOHOCTh OOBICHATH (u3uueckue sBiaeHus: Auddysus, Oonplias CKUMAeMOCTh Ta30B, Mauas
C)KMAEMOCTb JKUIKOCTEH U TBEPIBIX TEJ.

¢ BJIaJCHHUC OKCIICPUMCHTAJIbHBIMU MCTOJaMH UCCICA0BAHUA IIPU OIIPCACICHUU PAa3MCPOB MAJIbIX TCII;



MOHMMaHUE TPUYMH OpPOYHOBCKOTO IBWIKEHHWS, CMAYMBAHWS W HECMAUYMBAHHS TEN, PA3IUUUAS B MOJCKYJIIPHOM
CTPOEHUU TBEPABIX TEJ, KUIKOCTCH U Ta30B;

yMEHHE 1M0b30BaThcsi CU 1 IepeBOIUTh €TMHUIIBI U3MEPEHUS (DU3UUYECKUX BEIIMUMH B KPATHBIC M IOJBHBIC STUHUIIBI
YMEHHE HCIIOJIb30BaTh IOJYYCHHBIC 3HAHUWS, YMCHHS M HaBBIKM B IOBCEIHEBHOW XW3HU (OBIT, SKOJOTHS, OXpaHa
OKpY’KaroIen cpenl).

MOHMMAHUE H CIIOCOOHOCTh OOBSCHATH (U3MUYECKHE SBIICHUS: MEXaHUYECKOEC JIBIDKCHHE, pPaBHOMEpPHOE U
HEPaBHOMEPHOE JBUKCHUE, HHEPIIHS, BCEMHUPHOE TATOTCHUE

YMEHHE U3MEPATh CKOPOCTh, MacCy, CHUJIY, BEC, CHIIy TPEHUS CKOJBXCHUS, CUITy TPCHUS KadeHHUs, 00bEeM, TUIOTHOCTD,
TEJIa PaBHOACHCTBYIOIIYIO IBYX CHJI, IEHCTBYIOIIMX HA TEJIO B OHY U B IPOTHBOIIOIOKHBIC CTOPOHBI

BJIQJICHHE SKCIICPUMEHTAILHBIMU METOJIaMH MCCIICIOBAaHUS B 3aBUCHUMOCTH MTPOHUICHHOTO IMTYTH OT BPEMEHH, yITTHHCHUS
NPY>XHHBI OT TIPUIOKEHHOW CWJIBI, CHJIBI TSKECTH TeJla OT MAacChl TeJa, CHIIBI TPEHHS CKOJBKEHHWS OT IUIONIaJu
COIPUKOCHOBEHUS TEJl U CHIIBI HOPMAaJIbHOTO JTaBJICHYSI

MMOHUMaHHWE CMBICIIAa OCHOBHBIX (DH3MYECKHIX 3aKOHOB: 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOH [ 'yKa

BJIaJICHUE CIIOCOOAMU BBITIOJIHEHUSI PACUCTOB NPU HAXOXKJIEHUHU: CKOPOCTH (CpEAHEH CKOPOCTH), TIyTH, BPEMEHH, CHIIBI
TSDKECTH, Beca Tella, TUIOTHOCTH Tella, 00heMa, MaCChl, CHITBI YIIPYTOCTH, PABHOACHCTBYIOIICH IBYX CHJI, HAIIPABICHHBIX
10 OJTHOM MPSIMOM B COOTBETCTBHUE C YCIOBUSMU MOCTABICHHON 3a/1a4i HA OCHOBAHWU HMCTIOIH30BAHUS 3aKOHOB (DHU3HKHU
YMEHHUE HaXOJUTh CBSA3h MEKIY (PU3MUECKUMU BEIMUYMHAMU: CHJION TSHKECTH M MAacCOM Tela, CKOPOCTH CO BPEMEHEM H
MyTeM, TUIOTHOCTH TeJIa C €r0 MacCoi U 00BEMOM, CHIION TSHKECTH M BECOM Teia

YMEHHUE TIEPEeBOIUTH (pr3ndecKre BEeTUINHBI U3 HecucTeMHbIX B CU 1 Hao6opoT



MOHUMaHUE NPUHIIMIOB JEUCTBHUS JMHAMOMETPA, BECOB, BCTPEUAIOIIMXCA B IOBCEIHEBHOW XU3HHU, U CIOCOOOB
oOecrieueHus: 6€30MaCHOCTH MPU UX UCTIOIb30BAaHUU

YMEHHE MCIOJb30BaTh MOJYyYEHHbIE 3HaHUS, YMEHUS U HABBIKM B MOBCEAHEBHOM >KU3HU, OBITY, OXpaHE OKpYKarolen
CpenBl.

MOHUMaHUE U CIIOCOOHOCTh OOBSICHUTH (PU3UUECKHUE SIBICHUS: aTMOC(PEPHOE JaBICHHUE, JAaBICHUE JKUJIKOCTEH, ra30B U
TBEp/AbIX TeJ, IUIAaBaHUE TEJ, BO3AYXOIUIaBAHHME, PACIOJIOKEHHE YPOBHS KHUAKOCTH B COOOMIAIOIIMXCS COCYJaXx,
CYILIIECTBOBAHUE BO3IYIIHONW 000JI0YKH 3€MITI0, CIIOCOObI YMEHBIIECHHUS U YBEJIMUEHUS J1aBJICHUS

yMEHHE U3MEPSATh: aTMOCHEpPHOE JaBJICHUE, AaBICHHUE KUKOCTH Ha JIHO U CTEHKHU COCyJa, Cily Apxumena

BJIa/ICHHE JKCIIEPUMEHTAJIbHBIMU METOJaMHU MCCIICIOBAaHUS 3aBUCUMOCTHU: CHJIbI ApXHMena OT 00beMa BBITECHEHHOM
BOJIbI, YCJIOBUH TUTaBaHUS TeJa B )KUJKOCTH OT JEHCTBUS CUJIBI TSXKECTH U CHIIBI ApXruMena

IIOHUMAaHUE CMBbICJIa OCHOBHBIX (PM3MUYECKHUX 3aKOHOB M yMEHHE NPUMEHSTh UX Ha NpakTuke: 3akoH [lackans, 3akoH
Apxumena

NOHMMaHue MPUHLUIOB JEHCTBUS GapoMeTpa-aHepoua, MaHOMETpa, Hacoca, THAPaBIMYECKOro Mpecca, ¢ KOTOPbIMU
YeJIOBEK BCTPEYAETCs B IOBCEAHEBHOM )KM3HU U CIIOCOOOB 0OecreueHus: 6€30MacHOCTU IPU UX UCIIOJIb30BaHNUN
BJIaJICHUE CIOCOOAMU BBIIIOJIHEHUS PACUYETOB I HAXOXKJEHUS JABJICHUS, JABJICHUE JKUAKOCTH HA JIHO U CTEHKH
cocyna, Cuiibl ApXxuMea B COOTBETCTBHE € NTOCTABICHHON 3a/1adl Ha OCHOBAaHUH HCTIOIb30BAHMSI 3aKOHOB (PU3UKHU
YMEHHE HCIIONb30BATh MOJIYYCHHbIC 3HAHHS, YMEHUS U HAaBBIKM B IMOBCEIHEBHOH >KM3HH, 3KOJOTUH, OBITY, OXpaHe

OKPYXAaIOIIEeH Cpe/ibl, TEXHUKE 0€30MMacCHOCTH.



® [IOHMMaHUE U CIHOCOOHOCTh OOBACHATH (U3MYECKUE SBICHUS: pPABHOBECHUE TeJI MPEBpAIlCEHHE OJHOTO BHAA
MEXAHUYECKON IHEPTUU APYTrOn

® YMEHHE M3MEPSITh. MEXaHMYECKYI0 pabOTy, MOIIHOCTh Teja, Tiedo cuibl, MOoMeHT cuibl. KIIJ[, moreHnuansHyo u
KUHETUYECKYIO DHEPTUIO

® BIJIAJICHUE DKCIECPUMEHTAIHHBIMU METOJAAMU HCCIEIOBAHUS TIPU OINpPEJEICHUNM COOTHOLICHUS] CWJI U IUIeY, s
paBHOBECHSI phluara

® [IOHMMaHUE CMBICIIA OCHOBHOTO (DM3UUYECKOTO 3aKOHA: 3aKOH COXPAHCHUS YHEPTUH

® [IOHMMaHUE NPUHIIUIIOB JEWCTBUS pbluara, OJIOKa, HAKJIOHHOW IIJIOCKOCTH, C KOTOPBIMU YEJIOBEK BCTPEUaCTCsS B
MOBCETHEBHOM JKM3HU U CIIOCOOO0B 0OecTieueHns 0€30MacHOCTH IIPHU UX UCTIONb30BaHUH.

® BIJIAJICHUE CMOCOOAMM BBITIOTHEHUS PAcCYETOB [IJIsi HAXOXKJICHUS: MEXaHHUYECKOHW pabOThl, MOIIHOCTH, YCJIOBUS
paBHOBecHSs CWJI Ha pbluare, MoMeHTa cwibl, KII/], knHeTHueCKol U MOTEHIIUAILHON SHEPTUU

yYMEHHE UCIOJIb30BaTh MOJTYyYEHHbIC 3HaHUSI, YMEHHS U HaBBbIKM B TIOBCEIHEBHOM JKU3HU, IKOJIOTUH, OBITY, OXpaHE OKPYKaroIIeH
Cpelibl, TEXHUKE 0€30MaCHOCTH.

- HCTOJb30BaTh MOHATHA: (U3MUECKHE U XMMHUYECKHE SIBICHUS; HAOJIOJEHUE, HKCIICPUMEHT, MOJEINb, TUIOTE3a; CIUHUIIBI
¢u3nuecKknX BEIWYMH; aTOM, MOJIEKYJa, arperaTHhIE COCTOSTHUSI BellecTBa (TBEpHOE, XKHUAKOE, ra3000pa3HOe); MEXaHMYECKOe
IBUKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIUHEHHOE), TPACKTOPHs, paBHOACHUCTBYIOMIAs cui, aedopmanus (ympyras,
TUTACTUYECKAsl ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

- paznmuuath sBieHus (quddy3us; TermIoBoe ABUKEHUE YACTHUI] BEIIECTBA; PABHOMEPHOE JIBIKEHUE; HEPABHOMEPHOE JIBUKEHUE;
VHEPLUS; B3aUMOJICHCTBHUE TEJ; PaBHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOM OCBIO BpALICHHUS; Iepeaadya JaBJICHUS TBEPIAbIMU
TEJaMH, KUJKOCTSIMU U Ta3aMu; aTMOoc(hepHOoe JaBlieHue; TUIaBaHUE Tell; MPEBPAIllCHHe MEXaHWYECKON YHEPTUu) MO OMHCAHHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB, JEMOHCTPUPYIOMINX JaHHOE (PU3NYECcKOe SBICHUE;

- pacrmo3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3UYECKUX SBJICHUN B OKPYKAIOIIEM MHUpPE, B TOM 4ucie (U3NIECKUE SBJICHUS B
MIPUPOAE: TPUMEPHI ABHKEHUS C PA3JIMYHBIMUA CKOPOCTAMU B KMUBOU M HEXKMBOW MPUPOJE; ACUCTBUE CUJIBI TPEHUS B MPUPOJIE U



TEXHHUKE; BIMSHUE aTMOC(PEPHOrO IaBJICHUS Ha JKUBOW OpraHW3M; IIaBaHWE pbHIO; pblYard B TeJe YEJIOBEKa; MPU ITOM
MIEPEBOIUTH MPAKTHUYECKYIO 3a7]a4y B YU€OHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA/ MPU3HAKY (DU3UYECCKUX SBICHUH;

- OINUCHIBATh W3YYCHHBIC CBOWCTBA TEN M (U3MUCCKHE SBJICHUS, UCIIONB3Yys (GU3MYECKUE BETUIMHBI (Macca, 00bEM, TUIOTHOCTD
BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSHDKECTH, BEC Teja, CHUja TPEHUS, JTaBJIICHHUC
(TBEpIOTO TENa, KUIAKOCTH, ra3a), BBHITAIKWUBAIOIIAS CHJIA, MEXaHWYecKas paboTa, MOIIHOCTh, IIEYO CHJIbI, MOMEHT CHJIbI,
KO3 (PUIMEHT TOJE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHUYECKas W MOTCHIIMAJbHAS DHEPTUs); MPH OINHUCAHWU IPaBUIHLHO
TPAKTOBaTh (PUBMYECKHA CMBICT HUCIOJIB3YEMBIX BEJIMYWH, WX OOO3HAYCHUS M CIUHUII (DU3UYCCKUX BEIMYWH, HAXOIWThH
(GOpMyIIBI, CBS3BIBAIOIINE JaHHYK (U3HUYECKYI0 BEIWYUHY C JAPYTMMH BEJIWYWHAMHU, CTPOUTH TpadUKH H3yYEHHBIX
3aBUCUMOCTEH (PU3NYCCKUX BEIUYHH;

- XapaKTePU30BaTh CBOKWCTBA TeJl, (DU3UYECKHUE SBJICHUS U MPOIECCHI, CITONIB3YS MPaBUIIAa CIIOKECHHS CHIT (BJIOJIb OJTHOM MPSMON),
3akoH Ilackams, 3akoH Apxumena, MpaBWJIO paBHOBecHs phlyara (0J0Ka), «30J0TOE MPABUIIO» MEXAHHWKH, 3aKOH COXPaHCHHUS
MEXaHHYECKOW SHEPTHH; IPU STOM JIaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3aIMCHIBATh €TI0 MAaTEMaTHYECKOE BBIPAKCHHCE,

- OOBACHATh (PU3MYCCKUE SBJICHHUS, IPOIECCHl M CBOWCTBA TN, B TOM YHCIC M B KOHTEKCTE CHUTyallud TWPAKTHKO -
OPUEHTUPOBAHHOTO XapaKTepa: BhISIBISITH IPUYUHHO — CIICJICTBEHHBIC CBS3H, CTPOUTh OOBSICHEHUE M3 | - 2 JJOTUYECKUX IIIaroB ¢
ormopoii Ha 1 - 2 U3yYCHHBIX CBOMCTBA (PU3MUCCKUX SIBJIICHUH, (PHU3NICCKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

- pemath pacu€THbie 3a7aud B 1 — 2 NeHCTBHUA, UCMONB3Ys 3aKOHBI U (DOPMYJIBI, CBs3bIBalOlUe (PU3NYECKHE BEITWYMHBI: HA
OCHOBE aHaJIM3a YCJOBUS 3aJ]ayM 3alUCHIBAaTh KPATKOE yCIOBUE, MOJCTABIATh (PU3NUECKHE BEIMYUHBI B (DOPMYJIIbI U TIPOBOAUTH
pacu€Thl, HAXOJIUTh CIIPABOYHbIC JaHHbIE, HEOOXOIUMBbIE JUIsl PEIICHUs 3a7ad, OLEHHUBATh PEATUCTUYHOCTH MOJYyUYEHHOU
(br3UIeCKON BEJIMUNHBIL;

- pacro3HaBaTh MPoOIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOITU (PU3NYECKUX METOJOB; B OMHCAHUHN UCCICAOBAHMS BBIACISThH
IpoBepsieMOe MPEIONIOKEeHUE (TUIIOTE3Y), Pa3IndaTh U MHTEPIPETUPOBATh MOJIYYCHHBIA Pe3yNbTaT, HAXOAUTh OITHOKU B XOJ€
OTIBITA, JIEJIATh BBIBOJIBI IO €T0 pe3yjIbTaTaMm;

- TPOBOJWTH OMBITHI MO HAONIOACHUIO (PU3NYECKUX SIBICHHUN WM (DU3UYECKUX CBOMCTB Tel: (POPMYIHUPOBATH MPOBEPSIEMBIC
MIPEATOI0KEHHUs, COOMPATh YCTAHOBKY M3 TIPEIJIOKEHHOTO 000PYI0BaHUS, 3aIMMCHIBATh X0/ ONBITa U (DOPMYITUPOBATH BHIBOIHI,

- BBINIOJHATH TPSIMBIE M3MEPEHUS PACCTOSIHUS, BPEMEHHU, MACChl Teia, 00bEMa, CHIBI M TEMIEPaTypbl C HCIOJIb30BAaHUEM
aHAJOTOBBIX M HU(PPOBBIX MPUOOPOB; 3aMUCHIBATh TOKAa3aHUA MPUOOPOB C YYETOM 3aJaHHOM aOCOTIOTHOW MOTPEUTHOCTH
M3MEpPEHU;

- MPOBOJIUTH HCCIEAOBAHHUE 3aBUCHUMOCTH OJHOW (DM3MYECKOW BEIMYMHBI OT JAPYTOW C HCIIOJIB30BAHUEM MPSMBIX W3MEPCHUN
(3aBUCHMOCTH TIyTH PAaBHOMEPHO JBIDKYIIETOCS TENa OT BPEMEHH IIBIDKCHHS TEJa; CHUJIBI TPEHHUS CKOJBKEHHS OT Beca Tela,



KadecTBa 00pabOTKH MOBEPXHOCTEN TEN U HE3aBUCUMOCTH CHJIbI TPEHUSI OT IJIOIIAAN COMPUKOCHOBEHHUS TEJT; CHIIBI YIPYTOCTH OT
VIJIMHEHUSI TIPYKUHBI; BBITAJKUBAIONICH CHUIBI OT OOBEMA MOTPY:KEHHOM YACTHU Telda M OT IUIOTHOCTU >KUJIKOCTH, €&
HE3aBUCHMOCTH OT IJIOTHOCTH TeJia, OT TNIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJNO; YCIOBUN IJIaBaHUS TEJ, YCIOBUN pPaBHOBECHS
ppiuara u OJIOKOB); y4acTBOBaTh B IUIAHUPOBAHUU YUEOHOTO MCCIIECIOBAHUS, COOMpaTh YCTAHOBKY U BBIMOJHSITH U3MEPEHUS,
ciaenys TNpeasIoKEHHOMY IUIaHy, (UKCUPOBATh pe3yJbTaThl IMOJIYYEHHOW 3aBUCUMOCTH (PU3UUECKUX BEIUYUH B BHUJIC
MPEIOKEHHBIX Ta0JIUIl ¥ TpadUKOB, JIeTaTh BEIBOJIBI IO pe3yJbTaTaM UCCIEIOBAHNUS,

- MPOBOJUTH KOCBEHHbIC M3MEpeHUs (U3UYECKUX BEJIMYHMH (MJIOTHOCTh BEIIECTBA KUIAKOCTH U TBEPAOrO Teja; cujiaa TPEHUs
CKOJILXKEHUS; JIaBJICHUE BO3/1yXa; BBITAJIKMBAIOIIAs CUJIA, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B KHUAKOCTh TEI0; KOIPOUIIMEHT
MOJIE3HOTO JEWUCTBUS TPOCTHIX MEXAHU3MOB), CJEAys MPEIOKEHHOW HMHCTPYKIIMHU; TMPHU BBIOJHEHUU W3MEPEHHUI coOupaTh
AKCIEPUMEHTAJIbHYIO0 YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOW BEJIMYMHBI,

- yKa3bIBaTh MPUHIUIBI JCUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETpP, AUHAMOMETpP, COOOIIAIOIIHECS
COCY/JIbI, 6apoMeTp, phluar, MOJABHUKHBIN M HEMOABUKHBIN 0JIOK, HAKJIOHHAS TJIOCKOCTb;

- XapaKTepU30BaTh MPUHIIMILI JEHCTBHUS M3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPON HA HUX OMUCAHUS (B TOM
YyuClie: NOAMMNIHUKN, YCTPOUCTBO BOJONPOBO/IA, THIPABIMYECKUI MTPEeCcC, MAHOMETP, BEICOTOMED, MOPIITHEBOI HACOC, aApEOMET)),
UCIIONIB3Ys 3HAHUS O CBOMCTBaX (PM3UYECKUX SBJICHUN U HEOOXOAUMBIE (DU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

- NPUBOAUTH NpPUMEPHl / HAXOAUTh WHOOPMAIMIO O MpUMEpax NPAKTUYECKOTO HCIOJIb30BaHUS (U3MYECKUX 3HAHUN B
MOBCEJIHEBHOM JKMU3HM i1 obOecriedeHuss O€30MacHOCTH MpH OOpalleHUd ¢ MpUOOpaMu U TEXHUUYECKMMHU YCTPOMCTBAMH,
COXPaHEHUS 3J0POBbS U COOJIIOICHHSI HOPM IKOJIOTMYECKOT0 IMOBEICHUS B OKPYKAIOIIEH Cpelie;

- cO0MI01aTh MTPaBHIIa TEXHUKH O€30MMaCHOCTH MPU paboTe ¢ 1abopaTOPHBEIM 000pYAOBAaHUEM;

- OCYIIECTBISITh OTOOP MCTOYHMKOB MH(pOpMaIuu B ceTH MHTEpHET B COOTBETCTBMU C 3aJaHHBIM MOUCKOBBIM 3allpOCOM, Ha
OCHOBE HMEIOIUXCS 3HAHUW M MyTEM CpPAaBHEHMS DPA3IUYHBIX HMCTOYHHKOB BBIIENATH HHGPOPMAIMIO, KOTOpAs SBISIETCS
IPOTUBOPECUYUBOM HIIH MOKET OBITh HEJJOCTOBEPHOM;

- HWCTOJB30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJaHUid HAyYHO — TMONYJSPHYIO JUTEPaTypy (PU3NYECKOTO COAEpKAHUS,
CIIpaBOYHBIE MaTepHalibl, pecypchl cetu HTepHeT; BianeTh NpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

- co3/1aBaTh COOCTBEHHBIE KPATKUE MMCHMEHHBIEC U YCTHBIE COOOIIEHHsI HA OCHOBE 2 — 3 MCTOYHUKOB MHGOpMAITNN (HU3UIECKOTO
coJlepKaHusl, B TOM YHCIe MyOJTUYHO JenaTh KPaTKue COOOIIEHUSI O pe3yiabTaTax MPOEKTOB WU yUYeOHBIX WCCIEAOBAHHM; TPH
ATOM TPaMOTHO MCTIOJIb30BaTh N3YUYCHHBIN MOHATHIHBIN ammapaT Kypca (pu3uKu, COMpOBOXKAATh BRICTYIJICHUE TIPE3CHTAIUEH;



- TIpU BBIIOJHEHUH YYEOHBIX IPOEKTOB M HCCIEHOBAaHUI paclpenensiTb OOS3aHHOCTH B TIpPYIINE B COOTBETCTBUHU C
MOCTABJIICHHBIMU 3a/layaMH, CJIEIUTh 3a BBINOJIHEHHEM IUIaHa JEWCTBUM, aJEKBAaTHO OLIEHWBATh COOCTBEHHBIM BKJaJ B
NEATEIbHOCTD IPYIIBL; BBICTPaUBAaTh KOMMYHUKATUBHOE B3aNMOJICHCTBHAE, YUUTHIBAs MHEHUE OKPYKAKOLIHX.

IlpeaMeTHLIMHE Pe3VJabLTATAMM U3VUCHHA Kypca du3suku 8 Kiaacca aBJIAIOTCH:

MOHUMAaHHE M CIIOCOOHOCTh OOBSCHATH (DM3MUYCCKUE SIBICHUSA: KOHBEKIIUSA, U3ITYYCHHUE, TCILIONPOBOAHOCTh, H3MCHCHHE
BHYTPEHHEH SHEPIrUM Teja B pe3ysbTaTe TEIUIonepeaadd Wil paOoThl BHEHIHUX CHJI, UCHapeHue (KOHICHCAIUs) W
aBjicHue (OTBEepACBaHKE) BEIIECTBA, OXJIAKIACHHE KHIKOCTH MPH HUCIAPCHHUU, KOHJICHCAIUS, KUIICHUE, BBIMAICHHE
pOCHI

YMEHHE H3MEPATh: TEMIIEpaTypy, KOJHMYECTBO TEIUIOTHI, YACAbHYIO TCIUIOEMKOCTH BEINECTBA, YACIbHYIO TEIUIOTY
TUIABJICHUS BEILIECTRA, yICIbHAS TeIJIOTY Mapoo0pa3oBaHusl, BIAKHOCTh BO3/1yXa

BJIQJICHUE SKCIICPUMEHTAILHBIMU METOJaMH HCCIICJIOBaHHUS 3aBHCUMOCTH OTHOCHTEIBHON BIKHOCTH BO3yXa OT
JaBJICHHsI BOJISTHOTO TIapa, COIEPIKAIerocsi B BO3AyXe NPHU JTaHHOW TeMIIepaType U JaBJICHUS HACBHIIIICHHOTO BOJSHOTO
napa: onpeeicHHs YICIbHOM TEIUIOEMKOCTH BEIICCTBA

MOHUMAHUE TPHHIUIIOB JCHCTBUSA KOHJCHCAIIMOHHOTO M BOJIOCHOTO THTPOMETPOB IMCHXPOMETpa, JIBHUTATENs
BHYTPEHHETO CrOpaHHs, MapOBOW TYpOHMHBI ¢ KOTOPBIMH YEJIOBEK MOCTOSHHO BCTPEUYACTCs B MOBCEIHEBHOM JKU3HU, H
croco0oB obecrnedeHuns: 6e30MacHOCTH P MX UCTIOJIb30BaHUHU

MOHMMAaHWE CMBICIIA 3aKOHA COXPAHCHHS W MIPEBPAIICHUS YHEPTHUH B MEXaHUYCCKUX U TEIUIOBBIX MPOIECCax W YMCHHE

IIPUMCHATD €I'0 Ha IIPAKTHKC



OBJIaJICHUE pA3HOOOpPA3HBIMU CIOCOOAMHU BBIMIOJIHEHHMS] PACUETOB JUJIi HAXOXKIEHHS YIEIbHOM TEIIOEMKOCTH,
KOJMYECTBA TEIUIOTHI, HEOOXOAMMOIro JUisl HarpeBaHUs Tejla WIM BBIAEISAEMOIO0 UM IPU OXJIAXKICHUH, YAEIbHON
TEIUIOTHl CTOPAaHMS, YACIbHON TEIUIOTHl IUJIABJICHMS, BJIAXKHOCTH BO3/AYyXa, YAECJNbHOW TEIUIOTHI MapooOpa3oBaHus WU
koHgeHcauuu, KIIJI TemyioBoro aBurarenss B COOTBETCTBUU C YCIOBUSIMU IOCTABICHHOW 3a/layd Ha OCHOBaHUHU
HCIIOJIb30BaHUS 3aKOHOB (PU3UKH

YMEHHE HCIOJIb30BaTh MOJTYYEHHBbIE 3HAHUS, YMEHUS U HABBIKM B MOBCEAHEBHOM MU3HHU, 3KOJOTHUHU, OBITY, OXpaHe
OKpY’KaroIlel cpe/ibl, TEXHUKE 0€30IacHOCTH.

NOHMMAaHUE M CIIOCOOHOCTh OOBICHATh (DU3MUECKUE SBICHUSA: DJCKTpU3alUg TeJl, HarpeBaHue MPOBOJIHUKOB
AIEKTPUUYECKUM TOKOM, JJIEKTPUYECKHH TOK B MeTayulaX, JJIEKTPUYECKHE SIBICHHUS B TMO3UIIMH CTPOCHHUS aToMma,
JEUCTBUS JIEKTPUUECKOr0 TOKA

YMEHHE H3MEpATh CUILY JIEKTPUYECKOTO TOKA, IEKTPUYECKOE HANpsKEHHE, dJIEKTPUUECKUHM 3apsif, dJIEKTPUUECKOe
COIIPOTUBJICHHE

BJIAJICHUE DSKCIEPUMEHTAIBHBIMM METOJAMHU HCCIEJAOBAaHUS 3aBUCUMOCTH CHJIBI TOKAa Ha Yy4YacTKe Ienu OT
AJIEKTPUYECKOI0 HANPSKEHUS, 3JEKTPUUECKOTO CONPOTUBIICHUS MPOBOAHMKA OT €ro JUIMHBI, IUIOIIAJN HOMEPEYHOro
CEUeHUs U Marepuaa

IIOHMMAaHUE CMBICIA 3aKOHA COXPAHEHMs 3JIEKTPUYECKOTO 3apsaa, 3akoHa Oma I ydacTka menu. 3akoHa Jxoyiis-

Jlenia



MOHMMaHUE TPUHIMIA JEHCTBUS DSJIEKTPOCKOMA, JJIEKTPOMETPA, TalbBAaHUYECKOTO DJIEMEHTa, aKKyMyJsTopa,
¢doHapuka, peocraTa, KOHJEHCATOpA, JIAMITBI HAaKAJIMBAHHS, C KOTOPHIMH YEJIOBEK CTAJKHUBACTCS B ITOBCEIHEBHOMN
KHU3HU, U CIOCOOOB o0ecreyeHus: 6€30NaCHOCTH MPU UX UCTIOIb30BaHUU

BJIAJICHUE PA3TUYHBIMU CIIOCOOAMU BBITTOJIHCHHS PACUYCTOB JIJIT HAXOKICHHS CHUJIBI TOKA, HANIPSHKCHHMS, CONIPOTUBIICHUS
MIPY TAPAJICITBHOM | TIOCIISIOBATEIIBHOM COSUHEHUH MTPOBOIHUKOB, YIAEITHLHOTO COMPOTUBIICHUS PaOOTHI U MOIITHOCTH
AJIIEKTPUYECKOTO TOKA, KOJUYECTBA TEILJIOTHI, BBIACISEMOTO MPOBOJHUKOM C TOKOM, €MKOCTH KOHJIEHCATOpa, pabOThI
AIIEKTPUYECKOTO OIS KOHACHCAaTOpa, SHEPTUU KOHACHCaTOpa

YMCHHE HCITOJIb30BaTh IMOJYYCHHBIC 3HAHUS, YMCHHUS M HABBIKM B IMOBCEAHCBHOW KW3HU, SKOJOTHH, OBITY, OXpaHe
OKpY Karollel cpeibl, TEXHUKE 0€30MMacHOCTH.

NOHMMAaHWE U CIIOCOOHOCTh OOBSCHATH (PU3MUYECKHE SBJICHUS: HAMAarHWYCHHOCTH JKeJie3a W CTaJlM, B3aUMOJCHCTBUE
MarHuTOB, B3aMMOJICHCTBHE MPOBOJHMKA C TOKOM U MarHUTHOM CTPEJIKH, JCHCTBHE MarHUTHOTO ITOJISI HA MPOBOJIHHK C
TOKOM

BJIQJICHHE SKCICPHUMCHTAILHBIMH METOJAMM MCCIICIOBAaHUS 3aBUCUMOCTH MAarHUTHOTO JCHCTBHUS KATYIIKA OT CHJIBI
TOKa B 1IN

YMCHHE HCIIOJIb30BaTh IMOJYYCHHBIC 3HAHWS, YMCHHUS M HABBIKM B IOBCCAHCBHOM JKM3HH, DKOJIOTHH, OBITY, OXpaHE
OKpYXaIoIel Cpeibl, TEXHUKE 0€30MacHOCTH.

MMOHUMAHHE M CIIOCOOHOCTH OOBSCHATH (DU3NUYSCKHE SABJICHUS: MPAMOIMHEHHOE PacIpOCTPaHEHHUS CBETa, 0Opa3oBaHUE
TEHU U TIOTYTeHH, OTPAKCHUE U TIPEIIOMJICHUE CBETa

yYMEHHE U3MEPATHh POKYCHOE PACCTOSIHUE COOUPAIOIIEH JIMH3BI, ONITHYCCKYIO CHITY JIMH3BI



® BJAJCHUE SKCIEPUMEHTAJIbHBIMU METOJAMHU HCCIEIOBaHUS 3aBUCMMOCTH M300paXEHHUS OT PACIOJIOKEHMS JaMIIbl Ha
Pa3JINYHBIX PACCTOSHUAX OT JIMH3BL, YIJIa OTPAXKEHUS OT yTJila MaJCHHs CBETA HA 3€PKaJIO

® [IOHMMaHUE CMbICJIAa OCHOBHBIX (DU3MYECKUX 3aKOHOB M yYMEHHE MPUMEHSATh MX HA IMPAKTUKE: 3aKOH OTPAXKEHUS U
IIPETOMIICHHS CBETA, 3aKOH MPSMOJMHEUHOTO PACIIPOCTPAHEHMS CBETA

e paznuyarh (GOKYC JUH3bI, MHUMBIH (OKYC U (POKYCHOE PaCCTOSHME JIMH3bI, ONITUYECKYIO CHIIY JUH3bl U ONTHYECKYIO
OCb JIMH3bI, COOUPAIOUTYIO ¥ PACCEUBAIOLIYIO JIUH3bI, U300paKeHUs, 1aBaeMble COOMPAIOILIEH U pacCerBaloLEH JTMH30M

YMCHUC HUCIIOJIB30BATH IMOJTYUCHHBIC 3HAHUA, YMCHUA U HABBIKH B HOBCGI[HGBHOﬁ ZKHU3HHU, 5KOJIOI'H, 6BITy, OXpPaHC OKPY)KaIOH_Ieﬁ
CpCabl , TCXHUKC 0€e30IMacCHOCTH.

IIpenMeTHBIE PE3YJIBTATHI JOKHBI OTPAXXKaTh CPOPMUPOBAHHOCTH Y O0YUAFOIITUXCS YMEHUM

- WCIIOJIB30BaTh IOHATHSA: Macca W pa3Mepbl MOJICKYJ, TEIUIOBOC JBM)KCHHE aTOMOB M MOJICKYJ, arperaTHble COCTOSHUS
BEIICCTBA, KPUCTAILIMYCCKHE W amMop(HBIC Tella, HACHIIICHHBIH M HEHACHIIICHHBIM Iap, BIAKHOCTh BO3AyXa; TeMIIEparypa,
BHYTPEHHSSI DHEPIHsi, TEIUIOBOM JBHTraTeNb;, 3JEMEHTAPHBIA DIIEKTPUYCCKUHN 3apsiji, AIEKTPUUYECKOe I0JIe, MPOBOJHUKH H
TVDIIEKTPUKH, TIOCTOSIHHBIA IEKTPUYECKUN TOK, MATHUTHOE T10JIC;

- pa3nuyaTh SBICHUS (TEIUIOBOE pacIIMpeHHE /CKaTHe, TeIulonepeaada, TEIJIOBOE paBHOBECHE, CMadWBaHWE, KaNWUISPHBIC
SBIICHUS, WCIIApEHHWE, KOHJEHCAIWs, IUIABJICHWE, KpHUcTauM3anus  (OTBEpACBaHHE), KHIIGHWE, TeIUionepenadya
(TeTrIoNPOBOHOCTh, KOHBEKIIHS, M3ITyUeHHUE); JCKTPU3AIMS TEJ, B3aMMOACHCTBHE 3apsoB, ACHCTBUS IJIEKTPUIECKOTO TOKA,
KOPOTKO€ 3aMBIKaHUE, B3aMMOJICHCTBHEC MAarHWTOB, JIEHCTBHE MAarHHTHOTO ITOJII HAa MPOBOJAHHK C TOKOM) IO OIHMCAaHUI0 UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NICCKOE SBIICHHCE,

- pacrmo3HaBaTh MPOSBICHUE W3YUYEHHBIX (DU3UYECKUX SBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM 4ucie (U3MUYECKUE SBJICHUS B
MPUPOJC: TMOBEPXHOCTHOE HATSIKCHHE W KaMWULIPHBIE SIBJCHUS B TMPUPOJE, KPUCTALIBI B Tpupoze, uinydenne ComHIa,
3aMep3aHue BOJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHES, CHEra; dJIEKTpPUYECKHE SBICHUS B aTtMocdepe,
AIEKTPUYECTBO JKUBBIX OPraHM3MOB; MarHUTHOE TOJe 3eMId, Ipeid MOTIOCOB, PO MarHUTHOTO TIOJS JJISl JKU3HHU Ha 3emuie,
MOJIAPHOE CHSTHUE; TIPU ATOM TEPEBOANTH MPAKTHYECKYIO 3a7a4y B y4eOHYIO, BBIICTSTH CYIIECTBEHHBIE CBOMCTBA /MPHU3HAKH
buznuecKux SBICHUI;




- XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UYECKHUE SIBICHHUS W TPOIECCHI, MCIOIB3Ysl OCHOBHBIC MOJIOXKEHUS MOJICKYJISIPHO —
KUHETUYECKOW TEOPUU CTPOCHHUS BEIECTBA, MPUHIUI CYMEPIO3UIUMU MoJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsaa, 3akoH Oma Juis ydacTka Lend, 3akoH J[xoynsa — JleHna, 3aKOH COXpaHEHMs! SHEPIruu; IPU OTOM JaBaTh CIOBECHYIO
bopMyITHUPOBKY 3aKOHA U 3aMMCHIBATH €70 MaTEeMAaTHYECKOE BhIPaKEHUE;

- 00BICHATHh (PU3UUECKUE MPOIIECChl U CBOMCTBA TEJ, B TOM YHWCJIE U B KOHTEKCTE CUTYyallMi MPAKTUKO — OPUEHTUPOBAHHOIO
XapaKTepa: BBISABISATh MPUUUHHO — CIICICTBEHHBIE CBA3U, CTPOUTH 00bsICHEHHE U3 1 — 2 JOTWYeCKUX IaroB ¢ onopoi Ha 1 — 2
M3YUYEHHBIX CBOMCTBA (M3UYECKUX SBJICHUHN, (DU3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

- pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIN (PU3UYECKUX METOJIOB; UCIOIL3Ys OMUCAHUE MCCIICI0BaHUS,
BBIJICTISATH IPOBEPSAEMOE MPEIOT0KEHNUE, OLIEHUBATh MPABUIIBHOCTD MOPSJIKA TPOBEICHUS UCCIEIOBAHMS, J1€J1aTh BHIBOIbI;

- pemath pacu€THble 3ajauu B 2 — 3 NEWUCTBUS, UCIOJIb3Yys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOMINE (DU3UUYECKUE BEITUUYUHBI: Ha
OCHOBE aHaJin3a YCJIOBUS 3aJlauy 3alMChIBATh KPATKOE YCJIOBHUE, BRISIBISATH HEAOCTATOK JIAHHBIX ISl PEIIEHUs 3a/1aud, BRIOUpATh
3aKOHBI U (POpMyIBI, HEOOXOAUMBIE I €€ PEIIeHUs, MPOBOIUTh PACUYEThl U CPABHUBATH MOJYYCHHOE 3HAUeHUE (HU3UYECKOU
BEJINYUHBI C U3BECTHBIMU JAHHBIMU;

- pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh TIPU MOMOIIH (PU3UUECKUX METOJOB; MCIOJIb3Ysl ONKHCAaHUE UCCIEIOBAHUSA,
BBIJICTIATH IPOBEPSAEMOE MPEIOI0KEHUE, OLIEHUBATh NMPABUIIBHOCTH MOPSIKA TPOBEICHUS UCCIIEIOBAHMS, J1€JIaTh BHIBOIBI;

- TPOBOJIUTH OINBITHl O HAOMIOACHUIO (DU3UYECKUX SBICHUN WIM (U3MUECKHX CBOMCTB Ten (KalWUISIPHBbIE SBJICHUS,
3aBUCUMOCTb JABJICHHS BO3[lyXa OT €ro 00bEMa, TeMIlepaTyphl; CKOPOCTH IMpOIiecca OCThIBAaHUS / HArpEBaHUS MPU U3ITYUYECHUU OT
[[BE€Ta W3JIyYaromieil / Moriomarneil MoBepXHOCTH; CKOPOCTh MCIApPEHUsi BOJALI OT TEeMIEPATyphl KUAKOCTH U IUIOMIAAHN €&
NOBEPXHOCTH; BJEKTpHU3allMsl TeJ W B3aUMOJCHCTBHE SIEKTPUYECKUX 3apsAI0B; B3aWMOJECHCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3YyaJIU3alldsl MAarHUTHBIX TOJIEW TMOCTOSHHBIX MAarHWTOB; AEHCTBUS MAarHUTHOrO TOJISI HA MPOBOAHUK C TOKOM, CBOWCTBA
AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOJBHUraTENsl MOCTOSTHHOTO TOKa): (OpMYIUPOBATh MPOBEPSIEMBIE TPEIIONIOKEHUS, COONPATD
YCTAaHOBKY M3 MIPEIJIOKEHHOTO 000PY/I0BAaHNS; OMUCKIBAThH XOJ OIbITa U (JOPMYIUPOBATH BHIBOJBL;

- BBINOJIHATH MPSIMBIE H3MEPEHUS TEMIEPaTypbl, OTHOCUTEIBHOW BJIAXHOCTH BO3/1yXa, CHJIBI TOKA, HAIPSIKEHUS C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MYECKUX BEIWYWH; CPABHHMBATH PE3YNIbTaThl U3MEPEHUN C y4ETOM
3a/1aHHOM a0COJIFOTHOW MOTPEIIHOCTH;

- MPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (DM3MYECKOW BEIMYWHBI OT JAPYTOW C HCIIOJIB30BAHUEM MPSMBIX W3MEpPECHUMN
(3aBHCUMOCTH COINPOTHUBJIEHUSI MPOBOJHHMKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO CEUEHHUS] M YAEIBHOTO COMPOTHUBIICHUS
BEIIECTBA NPOBOJHUKA; CWJIbI TOKAa, HWIYLIEr0 4Yepe3 NPOBOAHUK, OT HANPSIKEHUS HAa IPOBOJHUKE; MCCIEIOBAHUE
MOCJIEI0BATENIbHOTO M TMAapajuIeNIbHOTO COEIMHEHUIl MPOBOJHUKOB): IUIAHUPOBATH HCCIIEIOBAHHE, COOMpATh YCTAHOBKY U



BBITIOJTHATD U3MEPEHUS, CIECIYs MPEIIOKECHHOMY TUTaHy, PUKCHPOBATh PE3YyIbTaThl TOJYYCHHON 3aBHCHMOCTH B BUC TaOJIHIl U
rpaduKoB, AeIaTh BEIBOIBI IO pe3ybTaTaM HUCCIICIOBAHHUS;

- TIPOBOANTH KOCBCHHBIC M3MEPEHUS (PU3MUCCKUX BENMYMH (YICIbHAs TEINIOEMKOCTH BEIIECTBA, CONMPOTUBIICHUE TPOBOJIHUKA,
paboTa W MOITHOCTHh 3JIEKTPUYCCKOTO TOKA): IJIAHUPOBATh M3MEPEHUsS, COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY, CIEIys
MIPEIOKCHHON WHCTPYKITUH, ¥ BBIYUCIISITH 3HAUCHUE BEJTUIMHBL;

- c00JII01aTh MpaBUJIa TEXHUKU 0€30MacHOCTU MPHU paboTe ¢ J1abopaTOpHBIM 000PYI0BAHUEM;

- XapaKTepU30BaTh MPHUHIIMIIEI JCHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOW Ha WX OMHCAHUS (B TOM
quCJIe: CUCTEMa OTOILICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEPMETP, BOJIBTMETP, CUETUMK DIICKTPUUCCKOW DHEPTHUH,
AJIEKTPOOCBETUTEIbHBIC TPUOOPHI, HArpeBaTeNbHBIC AJICKTPONPUOOPHI  (TPUMEPHI), JJICKTPUUYCCKHUE TPEIOXPAHUTEIIH,
AJIEKTPOMArHUT, JICKTPOIBUTATENIh TOCTOSTHHOTO TOKA), UCIIOJIB3Ys 3HAHUS O CBOMCTBAX (DM3UUYCCKUX SBJIICHUA U HEOOXOIUMBIC
duznueckre 3aKOHOMEPHOCTH;

- pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTEIbHBIC MPUOOPHI IO CXeMaM M CXEMAaTUYHBIM PHUCYHKaM
(KMJIKOCTHBIM TEPMOMETpP, TEPMOC, TICHUXPOMETpP, THUTPOMETp, IBUTATE]Ib BHYTPEHHETO CrOpaHHs, 3JEKTPOCKOIN, pPEOCTar);
COCTaBIIATh CXEMBI JIEKTPUUYCCKUX TIETICH C TTOCIeIOBATSIIbHBIM 1 TTapaJlJIeIbHBIM COCIMHCHUEM 3JICMEHTOB, pa3jindasi yCIOBHBIC
0003HaYCHUS IIEMCHTOB JICKTPUUYCCKUX IICTICH;

- TPUBOJUTH TIPUMEPHl / HaXOAUTh HWH(OpPMANHMIO O TpUMEpax MNPAKTUYECKOTO HCIOJIb30BaHUS (PU3MYECKUX 3HAHUU B
MOBCETHEBHOW >KM3HMU JJi1 oOecreueHus Oe30MacHOCTH TMpU OOpalieHuu ¢ NpudopaMu M TEXHUUYECKUMU YCTPONCTBAMH,
COXpaHEHHMS 3JI0POBBS U COOIOICHUSI HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYKAIOIIeH cpeie;

- OCYIIECTBJIATH MOWCK MHGOpMaAlUU (PU3MUECKOTO coAepkaHHMs B ceTh VIHTepHeT, Ha OCHOBE MMEIONIMXCS 3HAHUK U MyTEM
CpaBHEHHMsI JOTIOJHUTEIIBHBIX HMCTOYHHUKOB BBIICIATH WH(POpPMAIHMIO, KOTOpas SBISCTCS MPOTUBOPEYMBON WM MOXET OBITH
HEJI0OCTOBEPHOM;

- WCIOJIb30BaTh NIPH BBHINIOJIHEHUW YYCOHBIX 3aJaHUi HAyYHO — TMOMYJSPHYIO JIMTEPATypy (U3HUYECKOTO COJIepKAHUS,
CIIpaBOYHBIC MaTepualibl, pecypchl ceTu VHTEepHeT; BiajeTh NpPUEMAMH KOHCIICKTHPOBAHUS TEKCTa, IMPeoOpa3oOBaHMS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

- co3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIC M KpPAaTKUE YCTHBIC COOOIICHUs, 0000mmas nHpopManuo U3 HECKOIBKHX HCTOYHHUKOB
(bU3UYIECKOTO COAEp)KaHMWs, B TOM YHCJIE MYOJIMIHO TIPEACTABIATH PE3YyNbTaThl NPOCKTHON WM MCCIEI0BATEIBCKON
NEATCIILHOCTH, TPH 3TOM T'PaMOTHO WCIIONB30BaTh HW3YUYCHHBIH TOHATHHHBIA ammapaT Kypca (H3UKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTAIUEH;



- MPU BBINOJTHEHUM YYEOHBIX MPOEKTOB M HCCIEAOBaHUN (DU3MUECKUX TMPOIIECCOB paCHIpPENeNaTh O0S3aHHOCTH B TPYIIE B
COOTBETCTBUM C IOCTABJICHHBIMM 33Jla4aMH, CIICAUTH 3a BBINOJHEHUEM IUJIaHA JECUCTBUU U KOPPEKTUPOBATH €ro, aJCKBATHO
OIICHUBAaTh COOCTBEHHBIN BKJIaJ B JEATEIBHOCTh TPYMIbI; BHICTpAaUBaTh KOMMYHUKATHUBHOE B3aUMOJECHCTBHUE, MPOSIBISS
TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

e [IpeaMeTHBLIMM PE3VAbLTATAMM U3VUYEHU Kypca dusukn 9 kiaacca ABJIsIIOTCH:

® [IOHMMaHUE U CIOCOOHOCTH OIKCHIBATH U OOBSCHATH (DU3UUECKUE SBJICHUS: TMOCTYMATEIIbHOE JBMXKEHUE (HA3BaTh
OTJIMYUTENbHBIA TMPU3HAK), CMEHA JHS U HOYM Ha 3emiie, CBOOOJHOE MajJeHUE TeJl. HEBECOMOCTh, JBUKEHHUE IO
OKPY’KHOCTH C MOCTOSIHHOW 110 MOZYJIFO CKOPOCTBIO;

® 3HAHWE U CIOCOOHOCTh JaBaTh ONpeACTeHUs /onmucaHus (U3NYECKUX TOHITUN: OTHOCUTEIBLHOCTh JBHKCHUS
(mepedncnuTh, B 4€M MPOSBIACTCS), TEOIEHTPUUYECKAs M TeIUOIEHTpUYECKass CUCTEMbl MUpPA; [IepBas KOCMHUYECKasl
CKOPOCTb|, pEaKTHUBHOE MBIKEHHE; (U3MUECKHMX MOJENei: MarepuaibHas TOuYkKa, CUCTeMa OTCYETa, (U3HUECKHX
BEJIMYMH: NIEPEMEILIEHUE, CKOPOCTh PABHOMEPHOI'O MPSIMOJIMHEMHOTO JBHKEHUsI, MTHOBEHHAs! CKOPOCTh U YCKOPEHHUE
IIPYU PaBHOYCKOPEHHOM IPSIMOJIMHEMHOM JIBMKEHUHU, CKOPOCTh U LEHTPOCTPEMUTEIBHOE YCKOPEHUE NPU PABHOMEPHOM
JBH>KEHUH TEJIA TI0 OKPY>KHOCTH, UMITYJIbC;

® [IOHMMAaHUE CMbICIA OCHOBHBIX (PU3MYECKUX 3aKOHOB: MUHAMUKM HBIOTOHA, BCEMUPHOIO TATOTEHUS, COXPAaHEHHUS
UMITYJIbCA, COXPAHEHUS SHEPTUN), YMEHHE MPUMEHATh X Ha MPaKTUKE U JJI perieHus y9eOHbIX 3a/1a4;

® YMEHUE IPUBOJNUTH NPUMEPHI TEXHUUYECKUX YCTPOMCTB U )KUBBIX OPraHU3MOB, B OCHOBE NIEPEMEIIEHUSI KOTOPBIX JIEKUT
MPUHIUI PEAKTUBHOTO ABWKCHHUS. 3HAHWE W YMEHUE OOBACHITH YCTPOWCTBO W JEHCTBHE KOCMUYECKHUX paKeT-

HOCHUTEJIICH;



YMEHUE HCMOJb30BaTh MOJYYCHHBIC 3HAHMS, YMEHUS W HABBIKU B TMOBCEIHEBHOW KU3HHU (OBIT, DKOJIOTHS, OXpaHa
3I0POBBSI, TEXHUKA OE30MACHOCTH U JIp.);

YMEHUE HW3MEPSATh MTHOBEHHYI) CKOPOCTh M YCKOPEHHE TMpHU PABHOYCKOPEHHOM MPSIMOJUHEHHOM JBUKEHUH,
LEHTPOCTPEMUTEIBLHOE YCKOPEHUE MTPU PABHOMEPHOM JIBIKEHHUH 10 OKPY>KHOCTH.

MMOHUMAHHE U CIIOCOOHOCTh OMUCHIBATh U OOBACHATH (PU3UUECKHUE SIBJICHUS: KOJIeOaHUs HUTSHOTO (MaTeMaTUYECKOT0) U
MPY>KUHHOTO MasiTHUKOB, PE30HAHC (B T. 4. 3BYKOBOI ), MEXaHUUYECKHE BOJIHBI, IJIMHA BOJIHBI, OTPAKEHHE 3BYKa, IXO;
3HaHUE U CMOCOOHOCTH JaBaTh OMNpenesieHus (PU3nUecKuX MOHSITUI: CBOOOHBIE KojeOaHusl, KojebaTenpbHasi CUCTEMA,
MasTHHK, 3aTyXalolue KoyicOaHus, BbIHYXJICHHBIC KOJICOAHUS, 3BYK M YCIOBUSI €TI0 PaclpOCTpaHCHUS; (PU3NUECKUX
BEJIMYWH: aMIUIUTY/a, TIEPHO/JI, YaCTOTa KoJieOaHHM, COOCTBEHHAsI 4acTOTa KojiebaTeIbHON CHCTEMBI, BBICOTA, [TeMOD],
TPOMKOCTH 3ByKa, CKOPOCTh 3BYKa; PU3MUECKUX MOJCICH: [TapMOHHYECKHEe KoJIeOaHusl |, MaTEMaTUYECKUI MasTHHK;
BJIaJICHNE SKCIIEPUMEHTAJIbHBIMA METOIaMHU UCCIICIOBAHMS 3aBUCUMOCTHU MepHojia KoyieOaHuil rpy3a Ha HUTH OT JTUHBI
HHUTH.

MMOHUMAHKE U CIIOCOOHOCTBH OIMCHIBATh U OOBSACHATH (PU3MUECKHUE SIBICHUS/TIPOIIECCHI: JICKTPOMArHUTHAS WHIYKITWS,
CaMOMHAYKIIMS, MPEJIOMIICHUE CBETa, IUCIEPCUs CBETA, MOTJIONICHUE M MCITYCKAaHME CBETa aTOMaMH, BOBHUKHOBEHHE
JIMHENYaThIX CIIEKTPOB MU3JIYUYCHUS U MOTJIONICHHUS;

yMEHHE JlaBaTh ompenefieHus / omucaHue (QU3NYECKUX IMOHATHH: MarHUTHOE ITI0JIe, JIMHUM MarHUTHOW WHAYKIWU;
OJHOPOJHOEC W HEOJHOPOJHOE MArHWUTHOE TI0JIe, MATrHUTHBIM IOTOK, TEPEMEHHBIN SJICKTPUYECKUUA TOK,

QJICKTPOMArouTHOC II10JIC, JJICKTPOMAI'HUTHBIC BOJIHBI, 3JICKTPOMAI'HHUTHBIC KOH66aHI/I${, pPaanoCBA3b, BH,HHMBII;'I CBCT,



(bU3MYEeCKUX BEJWYUH: MArHUTHAsT WHAYKLHS, UHAYKTUBHOCTb, MEPUOJ, YACTOTa M aMIUIMTYJla AJIEKTPOMArHUTHBIX
KoJieOaHUM, MOKa3aTeu MPEIOMIICHUS CBETA;

3HaHuEe (POPMYJIUPOBOK, TOHUMAHHUE CMbICIIAa U YMEHHUE MPUMEHSTh 3aKOH MpeJoMJIeHUs cBeTa W mnpaBwio JleHna,
KBAaHTOBBIX OCTYNATOB bopa;

3HaHUE HA3HAYECHUs, YCTPOMCTBA U IIPUHIMUIIA JEHUCTBUS TEXHUYECKUX YCTPOMCTB: DIEKTPOMEXAHUYECKUU
WHYKIIUOHHBIA TE€HEpaTop MEePEeMEHHOro TOKa, TpaHchopMmaTop, KojieOaTeNbHBIH KOHTYp; AETEKTOpP, CHEKTPOCKOII,
criekTporpad;

MMOHMMAHUE CYTH METOAA CIEKTPAIbHOTIO aHAIN3a U €T0 BO3MOXKHOCTEM.

NMOHUMAHUE M CIIOCOOHOCTh ONHUCHIBATH M OOBICHATH (PU3MYECKUE SBICHUS: PAAUOAKTUBHOE U3IIyUCHUE,
PalMOaKTUBHOCTb,

3HaHUE W CIIOCOOHOCTH J1aBaTh OIpeJeTeHUs/ONMUcaHusl (HU3NUECKUX TOHATHI: PaJMOaKTUBHOCTh, alibda-, OeTa- u
raMMa-4acTullbl; (HU3WUYECKUX MoOJeNield: MOJEeNM CTpoeHus artoMmoB, mpeioxeHdsie [, JI. TomcoHom w

3. Pesepdopaom;

3HaHWE M OINHKCAHHUE YCTPOWCTBA M yYMEHHE OOBSCHUTH MPUHIUI JCHCTBUS TEXHUYECKUX YCTPOMCTB M YCTAHOBOK: CUETUMKA
['eiirepa, kamepsl BuiibCoHa, My3bIpbKOBOM KaMEPHI, AJACPHOTO PEAKTOPA
IIpeaMeTHbIe Pe3YJbTAThI JOKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

- WCIIOJB30BaTh MOHATHUA: CUCTEMAa OTCUETa, MaTepualibHasl TOYKA, TPACKTOPHUS, OTHOCUTEIbHOCTh MEXAHUYECKOIO JBHIKECHUS,
nedopmanus (ynpyras, IulacTUYECKasi), TPEHUE, IEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTD U TIEPETPY3KU; IIEHTP TAKECTH;
a0COMIOTHO TBEPJOE TEJO, IIEHTP THKECTH TBEPIOTO Tella, pABHOBECHE; MEXaHMYECKUE KOJIeOaHUsI M BOJIHBI, 3BYK, HHPPa3BYK U
YIBTPa3BYK; 3JEKTPOMArHUTHBIE BOJIHBI, IIKala AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTh, CIEKTPBI
WCITyCKaHUs U TOTJIONMICHUS;, alb(da -, 6eTa - 1 raMMa — U3JTy4eHUs], U30TOIIbI, siIepHAs SHEPTETHKA,



- pa3nuyath SABJICHHS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUMHEHHOE [BHKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHENHOE
IBUKEHUE, CBOOOJHOE MaJCHUE TEJ, PABHOMEPHOE JIBM)KEHHE IO OKPY>KHOCTH, B3aUMOJICHCTBUE TEJl, PEAaKTUBHOE JBUYKEHUE,
K0Je0aTeabHOE JBM)KEHHE (3aTyXaloUlMe U BBIHYXKICHHBIE KOJeOaHMs), PE30HAHC, BOJHOBOE JABW)XEHHUE, OTPAKEHHUE 3BYKA,
AIEKTPOMArHUTHasA WHAYKUHWSA, NPSIMOJMHENHOE PACIpPOCTPAHEHUE, OTPAXKEHHWE M IPEIOMIICHHE CBETA, IOJIHOE BHYTPECHHEE
OTpakeHHE CBETa, Pa3joKEeHHE OEJIoro CBETa B CHEKTP U CIOKEHUE CHEKTPAJbHBIX I[BETOB, €CTECTBEHHAs PaAMOAKTUBHOCTD,
BO3HUKHOBEHHE JIMHEMYAaTOrO CHEKTpa U3JIyYEHHs) IO OMNHUCAHUIO HMX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBJICHUE;

- pacrno3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (DU3UYECKUX SIBICHHUN B OKpy’KaroleM MHupe (B TOM uuciie (pu3nyeckue sBJICHUS B
IPUPOJIE: PUIIMBBI U OTJIUBBI, ABWKEHHE MIIAHET COTHEYHON CUCTEMBI, PEAKTUBHOE JBUKEHUE )KMBBIX OPIraHU3MOB, BOCIIPHUSITHE
3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, I[yHAMH, 13XO, LBETA TE€J, ONTHUYECKHE SBJICHUS B MPHUPOJE,
OMOJOrnYecKoe JAeUCTBHE BUAMMOIO, YIbTPa(QHUOIECTOBOTO U PEHTI€HOBCKOTO M3JIYyYEHUN; €CTECTBEHHbBIN paJlnOaKTUBHBINA (DOH,
KOCMHMYECKHUE Jy4Yd, PAJUOAKTUBHOE M3IyYEHUE NPUPOIHBIX MHUHEPAJIOB; JIEMCTBUE PAJUOAKTUBHBIX M3JIYYEHUW HA OPraHU3M
YeJioBeKa), MpH ATOM TMEPEeBOJUTh MPAKTHYECKYH 3a7adyy B Yy4eOHYIO, BBIJEISATH CYIIECTBEHHBIE CBOMCTBA / TMPU3HAKU
(bu3nUeCKUX SBJICHU;

- ONUCHIBaTh M3YYCHHbIC CBOMCTBA TeN W (DU3MUECKHUE SIBIICHUS, UCMOJIB3YS (PU3NUYECKHUE BETUYUHBI (CPEeIHSSI U MTHOBEHHAS
CKOpPOCTh T€jla IPU HEPABHOMEPHOM JIBMKCHUH, YCKOPEHHE, IEPEMEIIECHUE, IIyTh, YIJ0Bas CKOPOCTbh, CUja TPEHUS, CUia
YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOJIHOIO MaJeHUsl, BEC Tella, UMITYJIbC Tella, UMIYJIbC CHIIbI, MeXaHudeckas padoTa u
MOIIIHOCTb, ITOTEHIIMAIbHAS JHEPIUsl TeJla, MOAHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, IOTEHLUMAIbHASL SHEPTUsl CKATOU MPYKUHBIL,
KUHETUYECKasi YHEPrus, MOJHAs MEXaHW4YeCKasl dHEprus, MEepuoj W 4YacToTa KoieOaHWid, JJIMHA BOJHBI, TPOMKOCTh 3BYKa H
BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPEJIOMJICHUS CPE/bl); MPU OMUCAHUU MPABUIBHO TPAKTOBATh (M3HUECKHI CMBICH
UCIIOJIb3YEMbIX BEIUYHMH, O0O3HAUEHUS W EAUMHUIBI (PU3MYECKUX BEIUYWH, HAXOAUTh (OPMYJBI, CBSI3BIBAIOIINE JTAHHYIO
(Gu3MUECKYI0 BEIMUYMNHY C IPYTUMU BETUYMHAMU, CTPOUTH TpadUKU N3YyUEHHBIX 3aBUCUMOCTEHN (PU3NMUECKUX BETUYMH;

- XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKUE SBICHUS U MPOIECCHI, UCIOIb3YsI 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHUS, IPUHLIMI CYTIEPIIO3ULMU CUJI, IPUHLIUAII OTHOCUTENBbHOCTH ['anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBI OTPAKECHMs W INPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHMs 3apsA0BOI0 U MAaCCOBOI'O YMCEN IPU SAEPHBIX pEaKUUAX; IPU
3TOM JaBaTh CJIOBECHYIO (POPMYJINPOBKY 3aKOHA U 3alIMCHIBATH €M0 MaTEMaTHYECKOE BhIPAKEHUE;

- OOBSCHATH (hU3MUECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHUCJIE M B KOHTEKCTE CUTyallUHd MPAKTUKO — OPUEHTHUPOBAHHOTO
XapakTepa: BBIBIATh NPUYMHHO — CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTMYECKUX IIAroB ¢ OMopoit Ha 2 — 3
M3YYEHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, (PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;



- pemrath pacdy€THBIC 3a7a4yM (OMUPAOIINECS Ha CHCTeMY U3 2 — 3 ypaBHEHUH ), UCTIONbL3Ys 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOIIIHC
¢u3nUecKkre BEIWYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 3aJadydl 3alUCBhIBATh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WU
M30BITOYHBIC JTaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYJIBI, HEOOXOAMUMBIC I PEUICHUS, MPOBOJUTH PACUYEThl W OIICHUBATH
PEATMCTUYHOCTH TIOJYYEHHOTO 3HAUCHUS (PHU3NICCKOMN BEITMYNHEI;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIUTh MPHU MOMOIIN (GU3HUUYECKUX METOOB; UCIIONB3Ys OMHMCAHUE WUCCIICIOBAHMUS,
BBIICIIATH MPOBEPSIEMOE TPEAINOIOKEHUE, OICHUBATh NMPABUIIBHOCTH TOPSIKA IMPOBEACHUS HWCCIICIOBAaHUS, JejaTh BBIBOJIBI,
UHTEPIPETUPOBATH PE3yJIbTaThl HAOTIOIEHUN U OTIBITOB;

- IPOBOJIUTH OTBITHI 110 HAOFOACHHIO (DU3UYCCKUX SIBJICHUH WM (PU3NYECKUX CBOMCTB TeJ (M3ydeHHe BTOPOro 3akoHa HeroToHa,
3aKOHA COXPAaHCHHSI DPHEPTUH; 3aBUCUMOCTH TIEpHOia KOJICOAHHI MPY>KWHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI
M HE3aBUCHUMOCTH OT aMIUTUTYJbl MajblX KOJEOAHMI; MPSIMOJIMHEHHOE pacIpOCTpaHEHHE CBETa, Pa3sioKeHHe Oeloro cBera B
CTIEKTp; M3y4YCHHE CBOWCTB M300paXCHHsI B IUIOCKOM 3€pKajieé M CBOWCTB M300pa)KeHHs TpeaMeTa B COOMpAIOIIEH JHH3E,
HAOJIFOJICHUE CIUIONIHBIX U JTMHEHYATHIX CIICKTPOB M3JIYUYCHHS): CAMOCTOSATEIILHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000pyIOBaHUS; OMMCHIBATH XOJI OIBITA M €T0 PE3yIbTaThl, (HOPMYIUPOBATH BHIBO/IHI,

- POBOJIUTH MPU HEOOXOAMMOCTH CEPUIO MPSMBIX H3MEPEHUH, ONPE LIS CPeIHEe 3HAUCHHE H3MEPSEeMOi BETMUHUHBI ((POKYCHOE
paccTosiHue coOMparolIeii TMH3bI); 000CHOBBIBATH BEIOOP CIIOCO0A M3MEPEHHS / N3MEPUTEILHOTO MPUO0Pa;

- IPOBOJIMTH MCCIICIOBAHUE 3aBUCUMOCTEN (PM3HUECKUX BEJIMYUH C UCIIOJIb30BAHMEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTD ITyTH OT
BPEMEHHU TPU PABHOYCKOPEHHOM BMKEHUU 0€3 HadaJbHOM CKOPOCTH; Mepuojaa KoieOaHWi MaTeMaTH4eCKOro MasiTHUKA OT
JUIMHBl HUTH, 3aBUCUMOCTH yTIJla OTpPaXEHHUS OT YIJila NaJeHus): IUIAHUPOBAaTh HCCIEOBaHHE, CAMOCTOSTENIbHO COOMpAaTh
YCTaHOBKY, (PUKCUPOBATh PE3yJbTATHI MOJYYCHHONW 3aBUCUMOCTH (PU3MUECKUX BEIMYWH B BHJIE TaONHI U TpadUKOB, JeJIaTh
BBIBO/JIBI TI0 PE3YJIbTaTaM HCCIICIOBAHUS;

- MPOBOJUTH KOCBEHHBIC HM3MEpPEHUs (PU3NYECKUX BEIUYHMH (CpEqHSss CKOPOCTh M YCKOPEHHE Tela MpH PaBHOYCKOPEHHOM
JBIKCHHUH, YCKOPEHHE CBOOOIHOTO MaAeHUs, )KECTKOCTh MPYKUHBI, KOA(DPUIIMEHT TPEHUS CKOJBKECHUsI, MEXaHUYecKas paboTa u
MOIIIHOCTh, YaCTOTa M MIEPHOJ] KOJICOaHNI MaTEMAaTHIECKOTO U MPYKHHHOTO MasiTHUKOB, ONITUYECKAs CHJIa COOMPAIOIIECH JTMH3HI,
PaAMOAaKTHBHBIN (POH): MIIAHUPOBATH U3MEPEHHsI; COOUPATh HKCIIEPUMEHTATIBFHYIO0 YCTAHOBKY M BBITIONHSATH U3MEPEHUS, CIEIys
MPEIIOKEHHONW WHCTPYKIIMH; BBIYUCIISITh 3HAYCHUE BETUYMHBI U aHATM3UPOBATH MOTYYEHHBIE PE3yJIbTaThl C YUYETOM 3aJaHHOM
IIOrPENIHOCTH U3MEPEHU;

- pa3nu4aTh OCHOBHBIC MPU3HAKY W3YUYEHHBIX (PU3MUECKUX MOJEIeH: MaTepralbHast TOUKa, a0CONIOTHO TBEPIOE TEJIO, TOUCUHBIH
MCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, TUTAaHETapHAs MOJIENIb aTOMa, HYKJIIOHHAS MOJIEJIb aTOMHOTO SI/Pa;



- XapakTepu30BaTh NPHUHILMIIBI AEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPOW Ha MX ONMUCaHUA (B TOM
quCclie: CIUIOMETP, JaTYUKHU MOJI0KEHUS, PACCTOSIHUS U YCKOPEHHUSI, pAaKeTa, 3X0JI0T, OUKH, IEPUCKOII, (hoToanmnapar, ONTHUYECKUE
CBETOBO/IbI, CIEKTPOCKOII, I03UMETp, Kamepa BuiibcoHa), HCIIOJIB3Ys 3HAHUS O CBOMCTBAX (PM3HUECKUX SBICHUM U HEOOXOUMBIE
(¢uznyueckre 3aKOHOMEPHOCTH;
- c00JII0/1aTh MpaBUjIa TEXHUKHU 0€30MaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM 000PYIOBAHHUEM;
- HUCIOJIb30BaTh CXEMbl M CXEMAaTUYECKHE PHUCYHKH H3YyYEHHBIX TEXHHMUYECKHX YCTPOMCTB, HM3MEPUTEIbHBIX HPUOOPOB U
TEXHOJOTUYECKUX MPOLIECCOB MPHU PEIICHUH Y4eOHO — MPAKTUUYECKUX 3a]1a4; ONTUYECKUE CXEMBI JIJIsl IOCTPOEHUsT N300pakeHU
B IUIOCKOM 3€pKaJie U COOMparolel JMH3E;
- NPUBOAUTH NpPUMEPHl / HAXOAUTh UHGOOPMAIMIO O MNpPUMEpax NPAKTUYECKOTrO HCIOJIb30BaHUS (U3MUECKUX 3HAHUU B
NOBCEJIHEBHOM JKM3HM MJisi obecrieueHuss O€30MacHOCTH NpH OOpalleHHH C MNpuOOpaMU U TEXHUYECKMMHU YCTpPOMCTBaMU,
COXPAaHEHUS 3J0POBbs U COOJIIOICHHSI HOPM IKOJIOTMYECKOTr0 MOBEICHUS B OKPYKAIOLIEH Cpelie;
- OCYUIECTBJIATh MOUCK MUHPOpMaLUU (PU3NUECKOTO COJepKaHusl B ceTh MHTepHET, caMoCTOoATeNbHO (HOPMYIUPYST MOUCKOBBIN
3aMpoc, HAaXOJIUThb MYTH OMpPEAeNieHHs JTOCTOBEPHOCTH TMOJTYYEHHOM HH(POpMalMM Ha OCHOBE HWMEIOIIUXCS 3HAHUM U
JIOTIOTHUTENbHBIX HCTOYHUKOB;
- HCIMOJb30BaTh MPHU BBHINOJHEHUHM YYEOHBIX 3aJaHUN HAY4YHO — MOMYJSIPHYIO JUTEeparypy (HU3UUYECKOro CoJepKaHus,
CIpaBOYHbIE MaTepuaibl, pecypchl ceTh VHTepHeT; BianeTs NpUEMAMM KOHCIEKTHPOBAHMS TEKCTa, INpeoOpa3oBaHUs
MH(pOpMAIK U3 OJHON 3HAKOBOH CHCTEMBI B IPYTYIO;
- co37aBaThb COOCTBEHHbIE IUCHbMEHHBIE U YCTHbIE COOOLIEHUS Ha OCHOBE HMH(POpPMAIMM M3 HECKOJBKHX HCTOUYHUKOB
(pu3nyecKoro cojepkaHus, MyoJUYHO MPEACTABIATh PE3YJIbTAThl IPOEKTHON MM UCCIIEIOBATENbCKOM EATENbHOCTH; IPU ITOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIM MOHATUHHBIN ammapar M3ydyaeMoro paszaeina (U3MKU U CONPOBOXKAATh BBICTYIUICHHE
IpE3CHTAIMEH ¢ y9éTOM 0COOCHHOCTEH ayTMTOPUN CBEPCTHUKOB.

[

2.. COAEPKAHUE KYPCA «®PU3UKA 7 - 9»
Dusuka ¥ pusnyecKkue MeToAbl H3YYECHUSH NPUPOALI
®usnka — Hayka o mpupojne. HabGmrogenue m omucanue Qusnueckux sBieHuil. M3mepenue (u3myeckux BeTWYHH.
MexnyHapoaHas cucrema enunul. Hayunsiit Meton no3nanus. Hayka u TexHuka.
emoncmpavyuu.




HabGmonenust gpusznueckux sIBICHUN: CBOOOJHOrO MaJ€HUs Tel, KojJeOaHUl MasTHUKA, NPUTSHKEHHS CTAbHOIO IIapa
MAarHATOM, CBEYEHUS] HUTH AIEKTPUYECKON JIAMIIBI.

Jlabopamopnsie padbomut u onvimol

1. OrnpeneneHue 1EHbI AeJICHUs MKl U3MEPUTEIILHOTO prbdopa.
Xapaxmepucmuxka 0CHOGHBHIX U008 0esAmeTbHOCIU YUEeHUKA (HaA YPO8He YUeOHbIX 0elicmEuUil):
HaGmtonate u onuchiBaTh  (U3UYECKUE SBJICHUS, BBICKA3bIBATh MPEANOJOKEHUS — THUIIOTE3bl, MU3MEPSTh PACCTOSHUS U

MPOMEKYTKH BPEMEHU, ONPEEIATh [IEHY JeJIeHUS IIKaIbl Mpruodopa.
IIpuMepHBbIe HANPABJICHUS NPOCKTHON AESATEJbHOCTH 00YYAIOUINXCH
- BHECHCTEMHBIE BEJIMYNHBI
- W3MEPEHUE BPEMEHU MEXIY yAapaMu IyJibca

MexaHnueckue siBJIeHHUS. Kunematuka
Mexanunyeckoe aBuxkeHue. Tpaekropus. [Iyts — ckangpnas BenuuuHa. CKOpOCTh — BEKTOpPHAsi BeIM4rMHa. Mo1ysib BEKTOpa
CKOpocTH. PaBHOMEpHOE NpsiMOJIMHEeHOE IBIKeHUE. OTHOCUTEIIBHOCTh MEXaHUYECKOT0 ABUKEeHU. ' paduKu 3aBUCUMOCTH Ty -
TA U MOJIYJIsI CKOPOCTH OT BPEMEHU JIBUKCHHS.

YckopeHne — BEKTOpHas BenW4MHA. PaBHOYCKOpEeHHOE NpsiMOIMHENWHOe NBIkKeHue. ['paduku 3aBUCHMOCTH MYTH H

MOJIYJIsI CKOPOCTH PaBHOYCKOPEHHOTO MPSAMOJIUMHEHHOTO0 ABUXKEHUS OT BpeMEHHM JIBWXKEHUS. PaBHOMepHOe ABMKEHHE IO
okpyxHocTH. LleHTpocTpeMuTeIpHOe YCKOPEHHE.

emoncmpauyuu:

1. PaBHOMEpHOE TIPSIMOJIMHENHOE JBUKCHUE.

2. CB00OOIHOE T1aJIEHUE TEIL.

3. PaBHOYCKOpEHHOE NTPSAMOIIMHEWHOE IBUKECHUE.
4. PaBHOMEpHOE ABHKEHUE 110 OKPYIKHOCTH.

Jlabopamophbvle padbomwvl u_onvinwl:
1.MccnenoBanue paBHOYCKOPEHHOTO JIBFOKCHUS 0€3 HaYaIbHOM CKOPOCTH.
2.M3MepeHne yCKOpeHHs CBOOOTHOTO MaACHUS.
3. M3ydenue 3aBUCUMOCTH S OT { mpu paBHOMEPHOM JIBH)KCHUH.
Xapaxkmepucmuka 0CHOGHbBIX 8U008 0eAMEIbHOCIU YUCHUKA (HA YPOGHE YUCOHBIX 0CUCMBUIL):




PaccunteiBaTh IyTh M CKOPOCTH TEJA PU PABHOMEPHOM NPSIMOJIMHENHOM JABHKEHHUU. [IpencTaBiasTh pe3yabTaTel U3BMEPEHUN U
BBIYMCIICHUI B BUJI€ TaOnHLl U rpa@ukoB. Onpeaenars nyTh, IPORACHHBIN 3a TaHHBIA TPOMEKYTOK BPEMEHH, U CKOPOCTh TeJa
1o rpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOI'O JIBUKEHUS OT BpeMEHH. PaccunThIBaTh MyTh U CKOPOCTH IPU PABHOYCKOPEHHOM
MPSIMOJIMHEWHOM ABMKEHUU Tena. OnpenensiTh MyTh U YCKOPEHUE ABUKEHUS Tea Mo IrpaduKy 3aBUCUMOCTH CKOPOCTH
PAaBHOYCKOPEHHOI'O NPAMOJIMHENHOTO ABUKEHHMS TeNa OT BpeMeHU. HaxoauTh HEHTPOCTPEMUTENIBHOE YCKOPEHHUE TIPH IBUKEHU N
Te€Ja M0 OKPYKHOCTU C ITOCTOSIHHOM IO MOAYJIIO CKOPOCTBIO.

- ompenereHue cpeHel JJIMHBI 11ara U OnpeaesieHne CpeaHel CKOPOCTH IBMKEHUS B KOy .CpaBHEHHE COOCTBEHHOTO
IyTU U IIEpeMenIeHns 3a CyTKA. CpaBHEHHE PE3yJIbTATOB MEXKAY OAHOKIACCHUKAMHU

Z!HHaMI/IKa

Nuepuusa. UueprrocTs Ten. Ilepssiii 3akoH HeroToHa. B3anMmopelicteue tenn. Macca — ckansipHas BeanunHa. [lnotHocTh
BemecTBa. Cuila — BEKTOpHas BenuunHa. Bropoit 3akon HetotoHa. Tpertuit 3akon HeroToHa. JIBUXKEHUE U CUITBI.
Cuina ynpyroctu. Cuna tpenus. Cuna TsKecTH. 3aKOH BCEMHUPHOTO TATOTeHUs. LIeHTp TskecTH.
Hasnenune. AtmocdepHoe naBieHue. 3akoH Ilackans. 3akon Apxumena. YcCioBHUE TJIaBaHUs Tesl. YCIOBUS PaBHOBECHUS
TBEPJIOrO Tea.
emoncmpauuu:
CpaBHeHUE Macc Tell ¢ MOMOUIBI0 PABHOILIEYNX BECOB.
N3mepenue cuiibl 1o ne@opManuu mpy>KUHBIL.
Tperuit 3akoH HeroToHA.
CaolicTBa CUJIBI TPEHUS.
bapomerp.
OmneiT ¢ mapom ITackans.
['mnpaBnnueckuit mpecc.
OnbIThI € BeAEPKOM ApXuMena.
Jlabopamopnosie padonvl u onvimul:
1. N3mepenune maccel Tena.
2. N3mepenue oobema Tena.
3. N3mepenune maoTHOCTH TBEPAOTO TeEA.

O N o akrwbdhPE




4. Uccnenosanue F ynp oT ynanuHeHus Npy>KUHBI U U3MEPEHUE >KECTKOCTHU MPY>KUHbBI»

5. HccenenoBanne 3aBUCUMOCTH CUIIbI TPEHUS CKOJIBXEHUSA OT ILIOLIAIA CONPUKOCHOBEHMS TEJ U CHIIBI HOPMAJIBHOIO
JABIICHHUS.

6. W3mepenue naBieHUs TBEPAOrO TeJla HA OIIOPY.

7. BrrsicHeHue ycinoBui I1aBaHus TeIl.

8. HccnenoBanue yciioBUM paBHOBECUS pblyara.

9. N3Mmepenune apxuMe10BOi CUIIBIL.

10.  OmnpeneneHue EHTPa TAKECTU IITOCKON IJTACTUHBI.

Xapaxmepucmuka 0CHO8HbHIX 8UO08 0eAmMEIbHOCIU YUeHUKA (HA YPOBHE YUEOHBIX 0elicHeuUll):

N3mepsaTh Maccy Tena, u3MepsTh IJIOTHOCTH BElIeCTBA. BRIUUCIATE yCKOpEHUE Tea, CHIIb, JEHCTBYIOINIECH Ha TEJIO, WU
Macchl Ha OCHOBE BTOporo 3akoHa HeroToHa. MccnenoBarh 3aBUCUMOCTD YIJTMHEHUS CTATLHON MIPY>KUHBI OT MTPHIIOKEHHON
cuibl. MccnenoBarh 3aBUCUMOCTD  CUJIBI TPEHHS CKOJIBKEHHUS OT TIIOIIAN COMPUKOCHOBEHUS TEJ U CUITbI HOPMAJIBHOTO
naBiieHus. MI3MepsaTh CHIIbl B3aUMOJICUCTBUS JIBYX TeJl. BBIUUCIATE CHITy BCEMUPHOTO TATOTeHus. VccienoBaTs yCioBus
pPaBHOBECHS phluara. DKCIEPUMEHTAIFHO HAXOUTh IEHTP THKECTH IOCKOro Tena. OOHapyKUBATh CYIIECTBOBAHHE
atMocdepHoro napieHus. OOBACHITh IPUUMHBI IIaBaHUs Tel. M3MepsaTs cuny Apxumena.

Ilpumepnvie HanpagieHUa NPOEKMHOU 0eAmeabHOCHU 00YUAIOUUXCA:

- HalOroZIeHNe HHEPTHOCTH MOHETHI Ha JTUCTE OyMaru

- OIpEeAeJIEHUE MAcChl BO3/lyXa B KJIacCe U I0Ma, CPAaBHEHUE

- JOMaIlliHee HaOIoAeHne HEBECOMOCTHU

- aHanu3 ( KpUTHYECKas OlIEHKA) ra3eTHHIX MyOonmKanuii ¢ pusundeckum conepxkanuem: [lerposa H. Kakue 6wiBatot Becsl// 0T |
NelO (95), 13 — 19 mapra , 2002 r.

- JIOMAIIIHUN OTIBIT C KaTYIIKOW HUTOK U HAllUCAHUE COYMHEHHI O POJIU CUJIBI TPEHUSI B )KH3HU OBITY CIIOPTE | T.I1 ( MUHU —
MIPOEKT)

- ONpEeNEeTUTh BO CKOJBKO pa3 JaBJICHHE Ta0ypeTa Ha MOoJ OOJIbIIe HOKKAMHE, YeM CHUJICHUEM U JAaBJICHHUE CHJIAIIETO YUCHUKA
KaXXJIOr0 KJlacca Ha CTYJI, CPaBHEHUE

- TIOJIyY€HHE MBUIBHBIX ITY3bIpEeil 1 00BsICHEHNE, TOYeMY OHU UMEIOT Mapoodpa3Hyto hopmy

- 710Ma Ha OOKOBOW CTOPOHE BBICOKOUM OaHKHU U3 -110J Kope mpoOUTh TBO3/IEM OTBEPCTHS Ha BBICOTAX 3 6 U 9 CM. mOMeCTUTe
0aHKy B paKOBHHY IO/ KPaH M OTKPOUTE TaK YTOOBI 00bEM IMOCTYIAIONIIECH BOJIBI M BBITEKAIOIEH OBLITN OJJMHAKOBHI TIPOCIICAUTE
3a CTpyMKamMu OOBSICHUTE.




- M3roTOBJIEeHUE (POHTaHA

- 3aXKEHHYIO CB€UKY WM Oymary BHYTPH CTaKaHa MOJEP>KH BBEPX JHOM, 3aT€M OBICTPO MOCTABUThH CTAKaH BBEPX JHOM Ha
BO3JYIIHBIN MapuK. OnuiInTe HaOI0IaeMOE SIBJICHHUE

- CKOHCTPYUPOBATh U U3TOTOBUTH J03ATOP KUIAKOCTH

- CKOHCTPYUPOBATh ABTOMAaTHUYECKYIO MOUJIKY JJIS KYp

- omnpeJieseHue TIOTHOCTH COOCTBEHHOIO Tefa

- HanMCcaHUe MHCTPYKUMM K (pu3nueckoMy 000py10BaHUIO( OBITOBBIE BECHI, JUHAMOMETP)

IIEro Ha BOJIE B TEIJIOE U XOJIOJIHOE BpeMs T'0Jia, OCIeA0BATeIbHOCTh IEUCTBHUM MPU CMIACEHUU U YMEHHE UX BBITIOJHUTb.

3aKOHBI COXpAHEHHSI MMITYJIbCA M MEXAHUYECKOM JHepru. MexaHu4eckue KoJae0aHus U BOJHBI.

NMnynbce. 3aKOH COXpaHEHUsI UMITYJIbca. PeakTUBHOE JBUKEHHUE.

Kunernueckast sueprusa. Pa6ora. IlorennumanbHas sHeprus. MoIHOCTb. 3aKOH COXpAaHEHUS MEXaHUYECKOW HSHEPrHUu.
[Ipocteie mexanusmbl. Koaddunuent nonesnoro aevictus (KI11). Bo3oOHOBIsIEMble HCTOYHUKU SHEPTUU.

Mexanndeckue konebanus. Pesonanc. Mexanudeckue BoJIHbI. 3BYK. Vcrnonb30BaHue KojieOaHUM B TEXHUKE.
Hemoncmpayuu:

[IpocTbie MEXaHU3MBI.

HaOmnronenue xkonedanuii Tell.

HaGmronenne MexaHU4eCKUX BOJIH.

JlabopamopHsie padomuvl u onvimbol:

1.M3mepenue KIIJ] HakJTIOHHOM MIOCKOCTH.
2.M3ydenue koinebaHuii MaTeMaTHIECKOTO MasTHHKA.
3.M3ydeHue konebaHui MPYKUHHOTO MasTHUKA.

Xapaxmepucmuka 0CHOGHbBIX 8U008 0eAmMEbHOCHU VYCHUKA (HA YPOGHE YUeOHBIX 0eUCMBUIL):

[IpuMeHSTh 3aKOH COXpaHEHHS HMITYJIbCa I pacuera pe3yJbTaToB B3auMOACHCTBHS Tel. M3mepsaTb paboTy CHIIBI.
BbIunciaTh KHHETHYECKYIO SHEPTHIO Tena. BRIUUCIATH SHEPTHIO yIpyron AedhopMalii MPYKUHBL. BBIYUCIATE MOTCHIIMATBHYIO
SHEPIHUI0 TeJa, MOAHITOro Haj 3emueil. [I[puMeHsITh 3aKOH COXpaHEHUsI MEXaHMYECKOW SHEPTruM JJis pacyeTa MOTCHIIUATIbHON U
KMHETHYEeCKOW BHepruu Ttena. M3mepars momHocTh. M3mepsars KIIJ[ naxkionHou mockoctu. Beramcasars KIIZ mpocTeix




MexaHu3MoB. OOBACHATH mpolecc KosueOaHui MasTHUKaA. MccienoBaTh 3aBUCMMOCTH Iepuoja KOJIeOaHUN MasTHHKA OT €ro
JUIMHBI U aMIUTMTYAbI KOoJeOaHUi. BeIUUCAATE JJIMHY BOJIHBI U CKOPOCTh PACHPOCTPAHEHMS 3BYKOBBIX BOJIH.
IlIpumepnvie Hanpasienus NPOCKMHOU 0eAMENbHOCIU 00VHAIOMUXCAS

- KOHCTPYUPOBAHUE PHIUAKHBIX BECOB C HCIOJb30BAHUEM MOHET ( MUHU ITPOEKT)
- H3MEpEeHUEe MOITHOCTH YUYEHUKOB KJlacca MpH Mo ibeMe mopTdes U ee cpaBHeHUe( MUHU MPOEKT)
- H3MEpEHHUE C MOMOIIBI0 MM JIMHEWKH I1JIeua phluaroB HOXKHUIL U KJIF0Ya ABEPHOTO 3aMKa U OMPEACIUTh BBIUTPHIIIA B CUJIE .

CTpoeHue U CBOMCTBA BelleCTBA
Crpoenne BemiectBa. ONBITHI, JTOKa3bIBAIOIIME ATOMHOE CTPOCHUE BELIESCTBA. TENI0OBOE NBMIKEHHE M B3aUMOJICHCTBHUE
YaCTHUI] BEIlECTBA. ArperatHbie COCTOsIHUS BeliecTBa. CBOMCTBA ra30B, JKUAKOCTEW U TBEPJIBIX TEJ.
Hemoncmpavuuu:
Huddy3us B pacTBOpax u rasax, B BoJIE.
Mojienib Xa0TUUECKOTO IBMXKEHUSI MOJIEKYJ B rase.
Mopens OpOyHOBCKOTO IBUKEHUS.
CuernnieHre TBEpIbIX TE.
JleMoHCTpanys MojAeel CTPOSHUS] KPUCTATUTMYECKUX TEl.
JleMoHCTpalys paciIupeHusi TBEpOro Tejia Py HarpeBaHUM.
./Iaﬁopamopubte padoomsvl U ONblmMbl:
N3mepenne pazMepoB MasbIX Tell.
Xapakmepucmuka 0CHO8HBIX 6U008 0eAMEIbHOCMU VUCHUKA (HA YPOBHE YUEeOHBIX OCUCMEUIL):
HaGmonate u 00BsICHATH siBieHHe IU(dy3un. BBIMOIHATE ONBITHI MO OOHAPYKCHUIO JNEUCTBUS CHII MOJICKYJISIPHOTO
npuTsHKeHUs. OOBACHATH CBOMCTBA Ta30B, KUJIKOCTEH U TBEPABIX TE€JI HA OCHOBE aTOMHOM TEOPUHU CTPOCHHUS BEIECTBA.

ogkowdE

TenjioBble siBJICHUS

TemnoBoe paBHOBecue. Temmeparypa. BuyTtpennsisi sHeprusi. PaGora u Temmomepemada. Bunbl Teruionepenauwu.
KomuuectBo Temnotsl. Mcnapenue u koHpaeHcarus. Kumenue. BnaxknocTh Bo3ayxa. IlnaBrmeHue W Kpuctamiuzanus. 3aKOH
COXPaHEHUSI SHEPTHUM B TEIJIOBBIX MPOIECCAX.

IIpeoOpaszoBanus sHEepruu B TerIoBbIX MamuHax. KII/] TermioBoit MamuHbl. IKOJIOTHYECKUE TPOOJIEeMbl TETII0OIHEPTETUKH.




Jlemoucmpauuu:

1. [TpyuHIMIT 1ECTBUSA TEPMOMETPA.

2. TennonpoBOJHOCT Pa3IUYHbIX MaTEPHUAIOB.

3. KoHBeKIMs B )KUJIKOCTAX U ra3ax.

4, Tennonepenaya myTeM U3TyUdEHUS.

5. SIBiienue ucnapeHus.

6. HaGmronenne koHeHcalny napoB BOJIbl Ha CTAKaHE CO JIbJOM.
Jlabopamophvle pabomovl onvimbl:

1. UccnenoBanue co BpeMeHEM TEMIIEPATyPhbl OCTHIBAIOIICH BOIbI
2. N3yuenue siBneHus TeI000MEHa NMPU CMEIIMBAHUN XOJIOAHON U TOpSiYei BOJIBI.
3 Onpenenenue yaeabpHON TEIIOEMKOCTH TBEPJIOTO Tea.
4, N3mepenue BIaxHOCTH BO31yXa.

Xapaxkmepucmuka 0CHO8HbBIX 8U008 0eAmMeIbHOCHU YYeHUKA (HA YPOBHE YUeOHbIX 0eUCMBUIL):

Ha6JIIO}IaTI) HU3MCHCHHC BHYTpeHHeﬁ OHCPIrUuM TCjia IpUu TCILUIOIICpCaauc U pa60Te BHCIIHUX CHIJI. HCCHC}IOB&TB SABJICHUC
TENJI000MeHa npn CMCIIMBAHUHA XOJIOJ]HOP'I 151 FOqueﬁ BOJHBI. BBIUHCISTE KOJMYECTBO TEMJIOTHI U YACIBbHYIO TCIJIOCMKOCTD
BCHICCTBA IIpU TCILJIOIICpCaAUC. Ha6J'IIO,JIaTI) N3MCHCHUA BHYTpCHHCfI OQHCPIrUK BOAbI B PC3YyJIbTATC HUCITAPCHUA. Beraucasats
KOJINYCCTBA TCIIOTHI B MMPOLCCCAX TCINIONCPCaAAYN IIPH TUIABJICHUH U KPUCTAJIM3allUU, UCITAPCHUU U KOHJACHCAIIUU. Bperaucnsate
YACIbHYIO TCIUIOTY IUIABJICHUSA U Hap006pa3OBaHI/IH BCIICCTBA. I/ISMepHTI) BJIAJKHOCTBb BO34YyXa. O6CY}KI[aTB OKOJIOTHYCCKHUC
IMOCJICACTBUSA ITPUMCHCHUA ,Z[BI/IFaTGJIeﬁ BHYTPCHHCTO CTOpPAaHUsA, TCINIOBBIX U PHHpOBHGKTpOCTaHHHﬁ.

DJIeKTpUUYeCcKHe ABJICHUS
OnekTpu3auus Tel. DIEKTpUUeCKUd 3apsl. /[Ba BHIa 3JIEKTPUUYECKHX 3apsSA0B. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOIO
3apsaa. Jnekrpuyeckoe noie. Hanpsoxenune. KongeHncarop. DHeprus 31eKTpUYECKOro MoJis.
IlocTosiHHBIN 3nekTpuueckuid TokK. Cuila ToKa. ODIJIEKTPUUECKOE CONPOTHUBJICHUE. OJEKTPUYECKOE HAMNPSHKEHUE.
[IpoBOaHUKH, AMDIEKTPUKH W TONYNPOBOAHMKU. 3akoH Owma Ui ydacTKa JJIEKTpUYecKoi menu. Pabora W MOIIHOCTH

aNeKTpuueckoro Toka. 3akoH Jxoyns-Jlenna. [pasuna 6e3onacHocTy mpu paboTe ¢ UCTOUHUKAMU AIIEKTPUUECKOTO TOKA.
Hemoncmpayuu u onvimol:

DJeKTpu3aius Ted.

JIBa poja 31EeKTpUUECKUX 3apsiI0B.

Y CTpONCTBO U AEHUCTBUE JIEKTPOCKOIIA.
[TpOBOIHUKH U U3OJISITOPHI.
DNEeKTpocTaTUUeCKasi MHIYKIIHSI.
HcTouHnKH MOCTOSIHHOTO TOKA.




W3mepeHue cusbl TOKa aMIIEpMETPOM.

N3mepeHre HanpsiKeHUs! BOJIbTMETPOM.

OnpIThl IO HAOTIOAEHUIO ANEKTPU3ALMHU TEN NPU COPUKOCHOBEHHUH.
M3MepeHue cuiibl 2JIEKTPUYECKOT0 TOKA.

N3mepenune 31eKTpruuecKoro HanpsyKeHus.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA B MIPOBOJHUKE OT HAIIPSKEHHUS.
N3mepeHue 31eKTpUuecKoro COpOTUBIICHUS IPOBOIHHKA.

W3ydeHne nociae10BaTeIbHOIO COEAUHEHMSI IPOBOJHUKOB.

W3yyenune napamienbHOro COeAMHEHHS TPOBOJIHUKOB.

M3MepeHre MOIIHOCTH IEKTPUYECKOTO TOKA.

Jlabopamopnoie pavomot
1 COopxka sneKTpuuecKou 1enu U U3MEPEHUE CUJTbI TOKA B Pa3IMYHBIX YYacTKaXx LIETH.
2 MIamepeHue HaNpsDKEHHUST Ha Pa3IUYHBIX y9acTKaX IETH.

3 PerynupoBaHue cCHiibl TOKa PEOCTATOM.
4. Usmepenne R npu nomomu A-metpa u V-metpa
5. 3mepenne MOIHOCTH U pabOThI JIEKTPUUECKOI0 TOKA .

Xapakmepucmuka 0CHOGHbIX U008 0eameIbHOCIU YUeHUKA (HA YPOSHE VUeOHbIX OelCUIL):

HaGmionath sBIIeHHsS] SJEKTPU3ALMU TeA TMPU CONPUKOCHOBEHUU. OOBSICHATH SBICHUS DIEKTPU3ALMH Tel U
B3aMMOJICCTBUS DJIEKTPUYECKUX 3apsanoB. MccienoBaTh JEHCTBUS DJIEKTPUYECKOrO IO HA Tejla U3 IMPOBOJHUKOB U
IUAIIeKTpUKOB. CoOMpaTh AIEKTPUUECKYIO 1LeTb. M3MepsaTh CHly TOKa B DJIEKTPUUYECKOM IEMHU, HAMPsHKEHUE Ha y4acTKe IIeNH,
AJIEKTPUYECKOE CONPOTUBIICHUE. VcciienoBaTh 3aBUCUMOCTD CUIIBI TOKA B IIPOBOJIHUKE OT HAIIPSXKEHUS Ha €ro KoHLax. M3mepsars
paboTy ¥ MOIIHOCThH TOKA dJIEKTpUYEeCcKOil 1enu. OOBsICHATh SABICHUS HATPEBaHUS POBOJHUKOB JIEKTPUUECKUM TOKOM. 3HATh U
BBITIOJHSATH TIpaBuiia 6€30MacHOCTH P pab0Te ¢ UICTOYHUKAMU TOKA.

MarHuTHbI€ SIBJICHHUS
[TocTostHHBIE MarHUTHl. B3aumojencTBrie MarHUTOB. MarHuTHoe moje. MarHuTHoOe I1oJjie Toka. /[elicTBue MarHUTHOTO
MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIIH TOCTOSTHHOTO TOKA.
DNeKTpOMarHuTHAs MHAYKIH. DJIeKTporeHeparop. Tpanchopmarop.
Lemoncmpayuu:
OmneIiT Opcrena.




Mar»uTHoe 1oJje TOKa.

JlercTBME MAarHUTHOTO T10JIS1 HA MPOBOJAHUK C TOKOM.

Y CTpONCTBO IIEKTPOABUTATENA.

DJIEKTPOMArHUTHAsA UHAYKIIUSL.

Y CTpoNCTBO TeHepaTopa IMOCTOSHHOTO TOKA.
Jlabopamopuvie pabomuvt u onvimoti.

1.Coopka 3J1IeKTpOMarHuTa U UCIIBITAaHUE €ro ICUCTBUSI.

Xapaxkmepucmuxka 0CHOBHbBIX 81008 OeamelbHOCHU YUCHUKA (Ha YDOBHE VlleﬁHblx 0eﬁcm6uﬁ):
9KCHepI/IMeHTaHBHO HU3y4aThb SABJICHHUA MATHUTHOI'O BSaHMOHCﬁCTBHH TCII. HSy‘IaTB ABJICHUS HaMaron4inBaHUA BCIICCTBA.
I/ICCJICI[OBB,TB HCﬁCTBHC QJICKTPUYICCKOIO TOKa B IPAMOM IIPOBOAHHMKC HA MATIHUTHYIO CTPCIIKY. O6Hapy}KI/IBaTB HCﬁCTBHe

MAarHuTHOTO IIOJIA HA IMPOBOAHUK C TOKOM. O6H8pY)KI/IBaTB MarguTHOC B3aI/IMOIIeI\/'ICTBI/Ie TOKOB. I/I3yanL IMPUHIMII HeﬁCTBHH
QJICKTPOABUTATCIIA.

DJIEKTPOMATHUTHBIC KOJICOAHUA U BOJIHBI.

SHGKTPOMaFHI/ITHLIe KoJIcOaHusl. QHGKTPOMaI‘HI/ITHBIG BOJIHBI. BiusHue QJICKTPOMArHuTHBIX HBHy‘IeHI/Iﬁ Ha KHUBBIC Opra-
HU3MBI.

HpI/IHIII/IHI)I PaaAruoOCBA3U U TCIICBUACHUA.

CBer — »anekTpoMarHuTHas BojHa. [IpsmonuHeiHOe pacnpocTpaHeHue cBera. OTpakeHHE U TIPEIOMIICHHE CBETa.
[Tnockoe 3epkano. JInuzel. DoKyCHOE pacCTOSIHUE M ONITUYECKas cuiia TuH3bl. OnTudeckue npubdopsl. Jucnepcus ceera.

Jemoncmpayuu:

7. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

8. [TpuHnunm necTBrs MUKPOGOHA U TPOMKOTOBOPHUTEIIS.

9. [TpuHIMITBI paIUOCBSI3H.

10. TIpsamonuHeitHOE pacpOCTpaHEHHUE CBETA.
11. OrtpaxeHue cBeTa.
12.  IlpemomiieHue cBeTA.
13. Xon myueit B cobuparoieii TuH3e.
14. Xopa nyueld B paccenBaroIei JIMH3E.
15. Tlomydenne n300pakxeHU# C TOMOIIBIO JTHH3.
Jlabopamopnuie pabomuvt u onvimaol:
1.N3mepenue poKycHOTO pacCTOSTHUSL COOMpPAIOLIEl JTUH3BI.



2.Ilonyyenune n300paxeHui ¢ TOMOLIBI0 COOMPAOIIEH JTUH3BI.
3. UccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHUS OT yria NajeHUs
4. HccnenoBaHue 3aBUCMMOCTH yIJla MPEJIOMIIEHUS OT YIJIa MaJeHus

Xapakmepucmuka 0CHOGHbIX U008 0eAmeIbHOCIU YUeHUKA (HA YPOSHE VUEOHbIX OelCEUIL):

DKCNEepUMEHTAIBHO U3Yy4aTh SIBJICHUE JIEKTPOMArHUTHOW MHAYKUIUM. [loyuaTs mepeMeHHbINH TOK BpallleHUEM KaTyIIKU B
MarHUTHOM TM0J€. DKCIIEPUMEHTAIbHO M3y4YaThb SBICHHE OTpakeHHs cBeTa. lccienoBaTh CBOMCTBa M300pakeHUsI B 3epKalie.
W3mepats pokycHoe paccrosinue cobupatoieit aun3bl. [lonydyats n3o0paxeHue ¢ moMolibio codupatouieit iun3bl. Habmonars
SBJICHUE TUCIIEPCUU CBETA.

KBaHTOBBIE SIBJICHHS.

Crpoenne atoma. Ilnmanerapnass monens aroma. KBantoBble moctynatel bopa. JluHeiuarbie crnekTpbl. ATOMHOE SIpO.
CocraB aromHoro siapa. Snepubie cuibl. Jledext macc. DHeprust CBA3M aTOMHBIX A1ep. PagunoakTMBHOCTh. MeTO bl perucTpaiuu
SIEPHBIX U31y4YEHUHN. SnepHble peakunu. S nepHslii peaktop. TepMosaepHble peaKLUH.

BrnussHue paavoakTUBHBIX U3JIYYEHHUNW Ha JKUBBIE OpPraHM3Mbl. OJKOJIOTHYECKHE TMPOOJIEMbI, BO3HUKAIOIIME TpU
UCIOJIb30BAHUH ATOMHBIX 3JIE€KTPOCTAHIIUMA.

emoncmpauuu:

HaGmonenue TpekoB anbda-yactuil B kamepe BuiibcoHa.

VYeTpoiicTBO M MPUHIKUII JEUCTBUS CUETYMKA MOHU3UPYIOIINX YaCTHLL.
Jlozumerp.

Jlabopamopnuie pabomnvt

1. HaGmroieHne CIuIonIHoro U JIMHEHYaToro CIIeKTPOB UCITYCKAHUS»

2 W3ydenue neneHus sapa aroMa ypaHa 1o ¢otorpaduu TpEKOBY.

3. «3y4eHne TpeKOB 3apsKEHHBIX YACTHIL IO TOTOBBIM (poTorpadusimy.

Xapaxkme pucmuka 0CHOGHbIX 6U006 0eAMeNbHOCIU YUeHUKA (HA YPO6He YUeOHbIX Oelicmeuil):

HaGmronats nuHeityareie ciekTpbl u3nydeHus. Habmonate Tpeku anbda-dyactuil B kamepe Buiibcona. Beraucisats nedext
Macc M DHEPruio CBsI3U aToMoB. HaxoawuTh mepuoj monypacnaza paaruoakTUBHOTO dnemMeHTa. OOCyx)aaTh MpoOIeMbl BIUSHUS
PaIMOaKTUBHBIX U3TyUYECHHI Ha )KUBBIE OPTaHU3MBI.

._Bo3moxcuvie IkcKypcuu: 11exu 3aBoJI0B, (hepma, CTpOUTEIbHbIE TUIOAAKU. MenbHuLa, MoxKapHask CTaHILMs, JUarHOCTUYECKUE
KaOWHETHI MOJUKINHUKHA W OOJTBHUIIBI.




IHoaroroska ouorpadguueckux cnpapok: ['.I'anuneii, 1.Heroton, P.I'yk, b. [lackans, 3, Topuuennu, Apxumen

IHoaroroBKa cCOOOIIEHUM O 3AAAHHON TeMe:

BbpoyHoBckoe nBuxkenue, Ponb sBinenust niu@p¢y3un B KU3HU PACTEHUHN U )KMBOTHBIX, TpU COCTOSIHUA BOJBI B IPUPOJIE, 3aKOH
BCEMUPHOI0 TAroTeHus, Cuna TSHKECTH Ha APYrux IutaHeTax, [laccaxupckue naitHepsl, TaHKEPHI U cyXxorpy3bl, IIpoMbicioBbie
cyna, Boennsie kopabmnu, [logBoansie nogaku, Jlegokomnsl, Cyqa Ha BO3AYIIHON MOAYIIKE U MOJBOAHBIX KPBLIbIX

IlpuMepHbIe HANIPABJIEHUS NPOEKTHOM JIeITeJIbHOCTH oﬁvqamumxca: Ponb cunbl TPCHUS B Moeu JKU3HHU, CUJIa TPCHUA U

BEJIOCUIIE]I, CUJIa TPEHUs Ha KyxHe, Mcnonp3oBanue nupmxadieit Bo Bpems 1 1 2 MupoBoil BOHBI M B HAIIK JIHU., IEPCIIEKTHBRA
UCIIOJIb30BAHUS WJIM OOPEUEHHOCTb.( M3TOTOBJICHUE MOJEIH TUPUKa0JIsi), M3rOTOBJICHNUE aBTOMAaTHUYECKOM MOMIKH JJIsl CKOTa,
IPOEKT - U3roTOBJIEHUE (DOHTAHA AJIS IIKOJIbI

Ilepeyenp J1a00PATOPHBIX U KOHTPOJBHBIX padoT.

PadoTnI

7 kaacc

8 kiacc

9 KkJjacc

J200paToOpHLIEe

1.0mpenerncHue MICHBI AeCHUS
IIKAJIBI U3MEPUTEITBHOTO MPHOOpA.
2.U3mepenne pa3MepoB MaJbIX Ted.
3. M3ydeHue 3aBUCHUMOCTH S OT t rpu
PaBHOMEPHOM JIBFKCHHH.
4.VI3mepeHune Macchl Tena.
5.13mepenne oobeMa Terna.
6./3Mepenne TUIOTHOCTH TBEPAOTO
Tena.

7..UccnenoBanue F ynp ot
YIUTMHEHUS TIPY>KUHBI I H3MEpEHUE
MKECTKOCTH MPYKHHBDY
8.UccnenoBaHne 3aBUCUMOCTH CHITBI
TPEHUSI CKOJIBKEHHS OT TUIOMIAN
CONPUKOCHOBEHUS TEN U CHIIBI
HOPMAJILHOTO JIABJICHHS.

1.UccnenoBanue co BpeMeHeM
TEMIIePaTypbl OCTHIBAIOIIECH BOMBI
2.V13yuenne sBIEHUS TEIUIOOOMeHa
IPU CMEIIMBAaHUI XOJIOJHOH U
ropsiueit BObl.

3.0npenenenue ynensHon
TEIUIOEMKOCTH TBEPJIOTO TeNa.
4.V3mepeHne BIaXHOCTH BO3IyXa.
5.COopKka 31eKTpUIecKoi e 1
M3MEpEHHE CHIIBI TOKA B PA3IMYHBIX
y4acTKax IIeMH.

6. M3Mepenune HanpspKeHUST Ha
Pa3IMYHBIX yJacTKaX IeIu.

7. PerynupoBaHue CHITBI TOKA
peocTaTom.

8. M3mepenne R mpu momonm A-
Merpa u V-merpa

1.MccnenoBanne paBHOYCKOPEHHOTO
JBIDKEHUS 0e3 Ha4aJIbHOW CKOPOCTH.
2.3MepenHne ycKopeHus: CBOOOJHOTO
HaJIeHus..
3.Uzyuenue konebanuit
MaTeMaTHYeCKOr0 MasTHHKA.
4.M3y4yenne xonebaHUN MPY>KHHHOTO
MasITHHKA.
5.M3yueHue siBneHus
3NIEKTPOMArHUTHOW HHIYKIINH.
6. HaGmronenue CcrutomHoro u
JMHEHYaTOro CHEKTPOB HCITYCKaHUSD)
7. Vzy4yenue TpEKOB 3apsKEHHBIX
YaCTHII IO TOTOBBIM (poTOrpadusiM.
8. MH3yuenwue neneHus supa aroma
ypaHa 1o ¢otorpaduu TPeKoB.




9.U3mepenne naBieHUs TBEPIOTO Tena
HAa OTIopYy.

10.M3mepeHre apXUMeA0BON CHITBI.
11.BrrsicHeHHE yCIOBHH M1aBaHUS Tedl.
12 ViccnenoBaHue yCaoBUA
paBHOBECHS pbluara.

13.M3mepenue KI1J] HaknonHoi
TUTOCKOCTH.

14.0OnpeneneHue MEHTPa TSKECTH
IIJIOCKOM IJIACTUHBL.

9. N3mepenne MOIHOCTH U pabOTHI
JNEKTPUIECKOr0 TOKA .

10. .Cb6opxka aneKTpoMaruuTa u
UCTIBITAHUE €0 JeUCTBHSL.
11.MccnemoBanue 3aBUCUMOCTH yIJia
OTpa)KeHUsl OT yriia MajeHusI

12. VccnenoBanue 3aBUCUMOCTH yTiia
IPEIOMIICHHS OT YIiia MajeHus

13.110JTy4eHrEe N300PAKEHUH C
MOMOIIBIO COOUPAIOIIEH JTUH-
3bI.

KoHTpoJLHBIE 1.MexaHuuecKoe JBHKEHUE. 1.TemnsoBsle sIBJICHUS. 1. KunemaTuxa.
IInoTHOCTSB. 2.M3meHeHue arperatHpix coctosHnid | 2./lnHamuka.3aKkoH cCOXpaHeHUs
2.3akoH [lackans. [laBnenue. BEIIIECTBA. HMITyJIbCa.
3./laBnenue B )XUIKOCTH H Tase. 3.9mn.tok.CoeqiHEHNE IPOBOHNUKOB. 3.MexaHnueckne KoieOaHus U BOIHBI.
4. DNEKTPUIECKHEC SBJICHMUS. 4. 27eKTpOMAaruuTHOE TTOJIE.
5.CtpoeHune aToMa M ATOMHOT'O S/pa.
3.Ta6.1mua TEMATHYECCKOI0O pacipeacjJcHud KOJIU4eCTBa 1aC0B:
No KonnuecTBo u
a Pabouasn
Kon- nporpamma
n Paspgensi porp
/ BO Tembl 110 KJIaccaM
Yyacos 7 8 9 YHuBepcanbHble y4ebHble OCHOBHBIEC HaIpaBJICHUS
n o o
Ka. | K. | ki | pencreua(YY/A),npoektbl, UKT- | BOCIIUTATEIbHOU ACATEIBHOCTH




KomMneteHuunn,
mexnpegmeTHble MoOHATUA

OCHOBHble BUAbI AEATENLHOCTU YHEeHMKa:
HabntoJaTb U OnMUCbIBaTb GU3MYECKUe
fIBNeHMA. Y4acTBOBaTb B 06CYKAEHNUM

ITaTppoTHyecKO€ BOCIIUTAHMUE,
ACTETUYECKOE BOCIIUTAHUE, IEHHOCTH

Tema 1 ABNIEHUA NALEHWUA Te/ HA 3EMAIO HAyRHOTo HosHarHA,
BeeaeHue 5 5 A ' TpyHOBOE
BBeAeHme BbicKa3biBaTb npegnonoXeHuAa n rmnoTesobl. BOCIIMTAHHE U HpO(beCCI/IOHaH])HOG
N3mepATb pacCTOAHUA U NPOMENKYTKM
BpemeHn. OnpeaensTb UeHy Ae/eHns CaMOOHpPEICICHHC.
WKanbl npubopa.
OcHOBHBIE BU/IBI /IESITEIbHOCTH [{enHocTH
Tema No 2 y4YeHHMKa: HaOIoAaTh U OOBSACHATh | HAYYHOTO
MepBoOHa4Yanb - spieHue 1uddy3uu. BeImoHITH MMO3HAHMUS,
Hble «[lepBoHavanb OTIBITHI TI0 OOHAPYKCHHUIO ICHCTBUS | TPYAOBOE
Hbleé CBeAeHNA CHJI MOJICKYJIIPHOTO MPUTSKCHUS. BOCIIUTAHUE U TTPOPECCHOHATIBHOE
CBEAEHWA O 6 0 CTPOEHMM 6 OOBACHATL CBOICTBA ra3os, CaMOOTIpEeICIICHUE, IKOJIOTHYECKOE
CTPpOEHNN BeLLECTBAY YKHMIKOCTEH U TBEPIBIX TE Ha BOCIIUTAHHUE.
BellecTBa OCHOBE aTOMHOI TE€OPHUU CTPOEHUS
BelIeCTBa
B3aumonerict OcHOBHBI€ BU/IbI JIEATEIbHOCTH [lenHOCTH HAYYHOTO ITO3HAHWS,
BHS TE YUYE€HHKA: paCCUNThIBATh IYTh U TPYAOBOC BOCIIUTAHHUC U
CKOPOCTB TeJIa [P PaBHOMEPHOM npodeccroHaIbHOE CaMOOIIPEIENICHHE,
Tema 3.1 JBIKEHNN. VI3MepATb CKOPOCTD 9KOJIOTUYECKOE BOCITUTAHE
paBHOMEPHOTO BIXEHUS. M3MepsTh
RMHEMATUKA. Mmaccy Tena. 3MepsaTh MI0OTHOCTh
21 Tema 3.2 13 BemiecTBa. M3MepsaTh CUItbl
CUNbI B 8 B3aUMO/JICHCTBUS IBYX TEJ
MPUPO ﬂ.E 3HaTh CMBICI IIOHSATHH «CHJIa», «CHIa

TSAXKCCTH»

Ymerp rpadmueckn , B MacmrTade
n300paXkaTh CHJIYy U TOUKY €€ IPHIOKECHUS,
ONpenessTh ~ 3aBHCHMOCTh  W3MCHCHHS

CKOPOCTH TeJla OT MPHJIOKEHHOH CHIIBI,
AQHAIM3MPOBATh OMBITHl IO CTOJIKHOBEHHUIO




IIapoB , CXKATHIO YIPYTOro Teja U JIenaTh
BBIBOJIBI.
IIpuBoauTh TIPUMEPHI TIPOSIBJICHUS
TATOTCHUS B OKPYXAIOIIEM MUPE, HAXOIUTh
TOUKY TIPHIIOKCHUS u YKa3bIBaTh
HATPABJICHUC CIJIBI TSOKSCTH, BBIICISTH
OCOOCHHOCTH  IUIAHET 3E€MH.  T[PYIIIEL,
pabotaTth c TEKCTOM y4cOHUKa,
CHCTEMAaTH3UPOBATh M 0000IIATH CBEICHUS
1 JIeNIaTh BBIBOJIBI
JlmunocTHbIe: [IpuBOIAT IpUMEPHI
TIPOSIBJICHUS CHJIBI BCEMUPHOTO TATOTCHUS U
OOBSICHSIOT €€ POJIb B (HOPMHUPOBAHUU
Makpo- U Meramupa. OOBACHSIOT IPUIUHY
BO3HUKHOBEHUS CHIIbI TSOKECTH. OOBACHIIOT
(u3nUEeCKHUii CMBICI IOHATHUS «YCKOPEHUE
CBOOOJHOIO MaJCHUS.
H300paxkatoT cuily TSHKECTH B BBIOpaHHOM
Maciuraoe. Ilo3HaBaTe/IbHbBIE:
yCTaHaBHHBa}OT HpI/I‘IHHHO-CHe}ICTBeHHbIe
cBs3u. OCO3HAHHO CTPOSAT BHICKA3BIBAaHUS HA
MPEIOKECHHBIE TEMBI.
PerynsituBHbie: [Ipunumaror
MIO3HABATENIbHYIO IENTb M COXPAHAIOT €€ MpHU
BBITTOJTHEHUN y4eOHBIX JCHCTBUI.
KommyHuKatusHble: MaaHnpyoT n
COr/1acOBaHHO BbIMOHAKT COBMECTHYHO
OeATeNbHOCTb, PacnpeaensoT posu,
B3aMMHO KOHTPONPYHOT AeNCTBUS opyr
Apyra, yMmetoT 40oroBapmBaTtbCs, BECTU
AMCKYCCUIO, NPaBUJIbHO BbipaykaTb CBOU
MbIC/IM B PEYM, YBAXKAKOT B OOLLEHMM U
COTpyAHMYeCTBe NapTHepa u camoro cebs.

JlaBnenue
TBEPABIX TEI,
JKUIKOCTEHN U
ra3oB

23

Tema4.l
[asneHne

Tema 4.2

13

10

OcHOBHbIe BUAbI AeATe/IbHOCTU
yuYeHuKa: 06HapyKuMBaTb
cywectsoBaHWe aTmocpepHoro
AaBneHunsa. O6bACHATb NPUYUHBI
nnasaHua Ten. Uamepatb cuny
Apxumepa. Mccneposatb yC10BUA

I_[CHHOCTI/I HAay4YHOTI'O IIO3HAHUA,
TPYAOBOC BOCIIMTAHUC U
HpO(i)eCCI/IOHaJ'IBHOG CaMOOIIPCACIICHUG
9KOJOTHMYCCKOC BOCIIMTAHUC.




TMAOPOCTATUK
A

nnaBaHUA Ten
3HaTh YCTPOHCTBO W NpPUHIMN AEHCTBHSA
HOPIIHEBOTO JKUJIKOCTHOTO Hacoca u
THIPABIMYECKOT0 Ipecca
YMeTh HCIOIb30BaTh NPHOOPETEHHBIE 3HAHUS U
YMEHUSI B IPAKTUYECKOH JEATENBHOCTH W
IOBCETHEBHOM KU3HHU
omuchiBalOT 3akoH Ilackans u  noHumaroT
MPUHIAII TIEPENadH aBICHHS JKUIKOCTIMH
JInunoctupie:  DopMyIHpPYIOT  OmnpeaesieHue
THIpaBIYecKkoil MammHbl. [IpuBOIST mMpuMeps!
THIPABIMYECKNUX YCTPOIMCTB, OOBSCHSIIOT HX
TIPUHITHAIT ACHCTBHS
Ilo3HaBaTenbHbIe:  AHATM3UPYIOT  OOBEKTHI,
BBIAEISA CYIIECTBEHHBIE M HECYLIECTBCHHBIC

TIPU3HAKA. Crpost JIOTUYECKHE Lenu
paccyxaeHui
PerynsituBHbIC: CaMocCTOsITENBHO

(hopMyMUpPYIOT TO3HABATENbHYIO LEb M CTPOSIT
JACUCTBUS B COOTBETCTBUU C HCU
KommyHMKaTUBHbIE: YCTaHaBAMBalOT paboune
OTHOLWEHMSA, y4aTcA 3GPEKTUBHO COTPYAHNYATL U
cnocobcTBOBaTb NPOAYKTMBHOM Koonepaumu

Pabora u
MOIIIHOCTb.
DHeprus

13

Tema N2 5
PaboTta u
MOLLHOCTb.
JHeprua.

13

OCHOBHbI€E BUADbI AeATE/IbHOCTU
YYEeHUKa: uccnesoBatb yCA0OBUA
paBHOBecKA pblyara. UamepaTb paboTy
cuibl. U3mepATb MOLWHOCTb. M3mepAaTb
KN4 HaknoHHOM NAocKoCTU. BbluncnaTb
KMA npocTbiXx MexaHM3mMoB

3HaTh ompeneneHue, (HOpMyYIy, EIUHHIBI
U3MEpEHUs, CIOCOOBI U3MECHEHUS
MEXaHUIeCKOU PaboTHI

YMeThb BBIYUCIATh MEXaHHUYECKYIO PabOTy U
OIPEAENATh YCIOBUS .HEOOXOOWMBIC IS
COBEPILEHHU MEXaHNYECKOH paboTHI
JInunoctHblie: [IpuBoaar npumepsl
MEXaHUIECKOU PabOTHL.

OmnpenenstoT  BO3MOXXHOCTh ~ COBEPILCHHUS
MeXaHH4ecKod paborel. U3mepsror w
BBIUHCISAIOT PabOTy CHIIBI TSKECTH M CHIIBI

LleHHOCTH HAYYHOTO TIO3HAHWS,
TPYZOBOE BOCIIUTAHHUE U

npo(eCCHOHATTFHOE CaMOOTPEICTICHHE
HKOJIOTUYECKOE BOCIIUTAHHE.




TpEHUsL.

Ilo3HaBaTeIbLHBIE: Brinensror Hu
(OpMYIHPYIOT ~ TTO3HABATENbHYIO  IIEJNb.
Beinendror KOJINYECTBEHHBIE
XapaKTepPUCTUKH  OOBEKTOB,  3aJaHHbIC
CIIOBaMH.

PeryasiTuBHbIC: ITpunumarot

TIO3HABATENILHYIO [ENTb U COXPAHSIOT €€ MpHU
BBITIOJIHEHUN YUEOHBIX JIEUCTBUH.
KommyHuKaTtuBHbIE: YyaTca apdeKTnBHO
COTPYAHWYATb B rpynne: pacnpeaensatoT
byHKUMM 1 06A3aHHOCTM B COOTBETCTBUM C
nocTaB/IeHHbIMM 3afa4amMm u
MHAMBUAYANbHBIMU BO3SMOXHOCTAMM.

TemmoBbie
SIBJICHUS &KII

14

Tema No 1
TEMJ/TOBbIE
ABJTIEHUNA»

14

OCHOBHbI€e BUAb!I AeATeNbHOCTU YYEHUKA:
HabntoaaTb MU3sMeHeHne BHYTPeHHeN
3Hepruu Tena nNpu Tensionepeaaye n paborte
BHELWHWX cun. Uccneposatb ABaeHne
TensoobmeHa Npu cMelwnBaHUmM XON04HOM
W ropayen Boabl. BbluMcnaTb KONNMYECTBO
TENNOTbI U YAENbHYIO TENN0EMKOCTb
BeLLecTBa Npu Tensionepeaaye. Mamepatb
YAENbHYO TENI0EMKOCTb BELLECTBa
3HaTh: CMBICT  (PU3MYECKUX  BEJIMYHMH
«TeMIepaTypay. «CpemHsIs CKOpOCTh
TEIJIOBOTO JIBIDKCHUS», CMBICI IIOHSATHUS

«TEIUIOBOE PaBHOBECHS

YMeTb: pa3nuyaTe TEIUIOBBIC SIBICHHUS,
aQHAJIM3UPOBATh 3aBUCHUMOCTb TEMIIEPATyPHI
TeJla OT CKOPOCTH JBIDKEHHS €r0 MOJISKYIT
JInuHocTHble: lccrmeayloT 3aBUCHUMOCTh
HATIPaBJICHUS M CKOPOCTH TEIUIOOOMEHa OT
Pa3HOCTH TeMIepaTyp

Ilo3HaBaTeJILHBIE: Brigensior Hu
(hopMyIHPYIOT ~ TO3HABATENBbHYIO  IIEJb.
CTposiT JOTHYEeCKHE WeNHu pPacCyKICHHH.
BeigBuraror 1 000CHOBBIBAIOT THIIOTE3bI,
MPEIJIaTatoT CIIOCOOBI X TIPOBEPKH
PerynsiTuBHblie: DopMyIUPYIOT

[{eHHOCTH Hay4dHOTO MMO3HAHUA,
AKOJIOTUYECKOE BOCITUTAHHUE.




MO3HABATENbHYIO 11€J1b, COCTABJISIOT IUIAH U
MOCTIEN0BATENLHOCTh JIeUCTBUI B
COOTBETCTBUHU C HEH
KommyHUKaTUBHble: MnaHupyoT obwme
cnocobbl paboTbl. Mcnonb3ytoT ageKkBaTHble
A3bIKOBbIE CPEACTBA AN OTOBpaXKeHUs
CBOMX YYyBCTB, MbIC/IEW U NOBYXKAEHUN

H3menenue
arperaTHbix
COCTOSIHUM
BCIIECTBA

11

Tema No2
«M3meHeHune
arperaTHbIX
COCTOAHUN
BeLLecTBa»

11

OCHOBHble BUAbl AeATENIbHOCTU YYEHUKA:
N3mepATb TENNOTY NNaBAEHUA bja.
Habnoaatb M3MeHeHWe BHYTPEHHEN

3Hepruu BoAbl B pe3ynbTaTe UCNapeHus.
BbluMcnaTb KONMYECTBO TEN/IOTHI B
npovieccax Tensonepeaayv npv naasaeHum
N KpUCTaNNU3aLMmM, UCNapeHnn u
KOHAEeHcaumun. Bolumcnate yaenbHyto
TenaoTy NnaBneHnA n napoobpasoBaHmA
BellecTsa. Mi3mepATb BNAXKHOCTb BO3AyXa
no Touke pocbl. OBCyKAaTb IKONOTUYECKNE
nocneacTsuA NPUMeHeHWa aBuraTenei
BHYTPEHHEero CropaHua, TenioBbIX U
TMAPO31EKTPOCTAHL NI
3HaTh:  ompesaeneHHWE — IUIABJIICHUS U
OTBepeBaHM. TeMIepaTypsl IIaBICHUSI

YMeTh: NPUBOANTH NPUMEPHI arperaTHBIX
COCTOSIHUII BEIIECTBA, OTIIMYATh arperaTHbIe
COCTOSIHHSI M OOBICHATH OCOOEHHOCTH
MOJIEKYISAPHOTO CTPOCHUS ras3os,
JKUIKOCTEH MW TBEPABIX TeJl, OTINYaTh
MpoIIecC IUIABJIEHUS OT KPHUCTAJUIH3AINH H
NPUBOIUTH TPHMEPHl 3TUX IPOIECCOB,
MIPOBOJHUTH HCCIIENOBATEIbCKAMN
SKCHEPUMEHT [0 W3YYEHHIO IUIaBICHHUS,
OOBSICHATh  pPE3YABTATHI  AKCIEPHMEHTA,
paboTath ¢ yueOHUKOM

JIMYHOCTHBIE: Uccnenyror TEILIOBBIE
cBolicTBa mapaduaa. CTposT U OOBICHSIIOT
rpaduKk W3MEHEHHWS TEMIICpaTypsl IPH
HATPEBAHWU W TUTABJICHUU MapaguHa.




Ilo3HaBaTeIbLHBIE: Brinensior Hu
(hopMYyIHPYIOT  TO3HABATEIBHYIO  IIENb.
.Briouparot 3HaKOBO-CUMBOJIUYECKUE
CpeJICTBA U1 MOCTPOEHUSI MOJEIH
PeryasiTuBHbIC: Onpenenstor
MOCIeI0BaTENbHOCTh MPOMEKYTOYHBIX
1eser ¢ y4eToM KOHEUHOT 0 pe3yibTara
KommyHUKaTMBHbIE: YUacTBYIOT B
KONNEKTUBHOM 0bcyKaeHUM npobaem,
yyaTcA BNafeTb MOHONOTMYECKOM U
Ananornyeckor popmamm peum

DIIEKTPUYECK
ue SIBJICHUS

27

Tema3.1l
SNNEKTPOCTAT
UKA

Tema 3.2
3AKOHHbI
NOCTOAHHOTI
O TOKA.

Tema 3.3
PABOTA
SNNEKTPUYECK
Oro TOKA.

13

OCHOBHble BUAbI AeATeIbHOCTU Y4EeHUKA:
Habntonatb ABNEHUA 3NEKTPU3aLUN TN NpU
conpuKkocHoBeHNU. OH6bACHATL ABNEHMUA
3N1eKTPU3aLLMM TEN U B3aUMOAENCTBUA
3N1EeKTPUYECKMX 3apagoB. UccnenoBatb
[eNCTBMA 3NEeKTPUYECKOTO NOJISA HA TeNa u3s
NPOBOAHWUKOB U An3NeKTpuKoB. Cobupats U
MCMbITbIBATb 3/IEKTPUYECKYIO LemNb.
M3roToBAATL M UCMbITLIBATD
rasibBaHUYECKUIA aeMeHT. 3mepAaTb cuny
TOKa B 3/1eKTPUYECKOM Lenu. M3mepaTb
HanpsKeHue Ha yyacTKe Lenu. MamepsaTb
3N1eKTPUYECKOE COMPOTUBNEHME.
MccnepnoBaTb 3aBUCMMOCTb CUbI TOKA B
NPOBOAHMKE OT HaNPAXKEHWA Ha ero
KOHLax. M3amepAaTb paboTy M MOLHOCTb
3N1eKTPUYECKOTO TOKa. BbluMCAATb CUAy TOKa
B Lenu, paboTy 1 MOLLHOCTb
3NEKTPUYECKOro Toka. OBbACHATL ABNEeHMe
HarpeBaHUA NPOBOAHWNKOB 3/1EKTPUYECKUM
TOKOM. 3HaTb U BbINOAHATL NPaBuaa
6e3onacHocTM Npu paboTe C UCTOYHMKaMM

3HaTh: CMBICT TOHATHSA AIIEKTPUICCKUI
3apsn

YMeThb: 00BSICHATD B3aUMOJEHCTBUE
3apsHKCHHBIX TEl W CYIICCTBOBAHHE JIBYX

ITaTpnoTHYeCcKO€ BOCIIUTAHMUE,
LIEHHOCTY HAy4YHOT'O ITO3HAHMS,
TPYIOBOE BOCIIUTAHUE U

Ipo(eCCHOHATILHOE CAMOOIIPEIEIICHHE
HKOJIOTHYECKOE BOCIIUTAHUE.




POJTIOB AEKTPHUYCCKUX 3aPsIIOB
JIMYHOCTHBIE: Hab6mronaror SIBJICHHE
JNEKTPHU3AIMN TEJ TPU CONPUKOCHOBCHUU U
B3aMMOJICHCTBHUC 3apsIKCHHBIX TEJ
IMo3naBartebHbBIE: Boimenstor u
(GOpMYIHPYIOT  TMO3HABATEIBHYIO  ICJb.
YCcTaHAaBIUBAKOT TPUYUHHO-CIICICTBCHHEIC
CBSI3U
PeryasituBHbIe: [IpHHUMAIOT B COXPaHSIOT
MO3HABATEIILHYIO 1IENb, PETYIUPYIOT
MpoLeCcC BBIMOIHEHUS YUeOHBIX IeUCTBUI
KommyHukaTuBHble: Yuatcs
apryMEHTHPOBAThH CBOIO TOUKY 3PCHUS,
CIIOPHTH M OTCTAUBATh CBOIO MTO3UIIUIO
HEBPaXICOHBIM JIsI ONIIIOHEHTOB 00pa3oM
3HaTh: YCTPOMCTBO AJIEKTPOCKONA M JUIA
Yero 3TOT npubdop
YMeTb: 0OHAapyKHBaTh 3JIEKTPU30BaHHBIC
Tena, TTOJIB30BAThCS 3JIEKTPOCKOTIOM,
OG’BHCHS{TL CyHleCTBOBaHI/IC HpOBO}IHI/IKOB,
MOTYIPOBOAHUKOB M JHUAIEKTPUKOB, UX
pUMEHEHUeE, HaOII00aTh
MOTYIPOBOIHUKOBBINA AUOJ
JInunoctHele: HaGmromaror BO3aEiCTBHE
3apsHKEHHOTO Tella Ha OKpYKaloIue Tena.
OOBACHIIOT ~ yCTPOMCTBO M IPUHIMII
JIEHCTBUS 3JIEKTPOCKONa
Ilo3naBaTeabHbIE: VcraHaBIuBaIOT
MPUINHHO-CIIEACTBEHHbIE CBs3U.  CTposT
JIOTHYECKHE LM PacCyXACHUN
PeryasituBHble: CraBAT y4eOHYIO 3amady
HAa OCHOBE COOTHECEHHMS W3BECTHOIO H
HEU3BECTHOI'O
KommyHuKaTtusHble: OnucolBatoT
coAeprKaHne CoBepLUaeMbIX AeNCTBUM C
LEeNbio OPUEHTUPOBKN NPeaMETHO-
NPaKTUYECKOM AesATE/IbHOCTU

3HaThb: CMBICIT BeIMYMHEI  pabora
SIEKTPHYECKOTO0 TOKA W CMBICI BEIHIHHEI
MOIITHOCTP AJIEKTPHIECKOTO TOKA




YMeTh: paccuuThiBaTh pabOTy U MOIIHOCTH
JJIEKTPUUECKOTO TOKA, BBIPAXKATh EAMHHUILY
MOIIIHOCTH 4epe3 €AWHHIBI HANpSDKEHHS U
CHJIBI TOKa

Jluunoctubie:  M3Mmepsior  pabory
MOIIIHOCTb UIEKTPUIECKOr0 TOKA.
OOBSICHSIOT ~ YCTPOWCTBO M NPHHIMII
JNEUCTBHS ~ BAaTTMETPOB M CYETYUKOB
JJIEKTPOIHEPTUH

ITo3naBateabHble: OCYIIECTBISIIOT MOUCK
W BbIJICNIEHHE HEO00XOJUMOW HMH(OPMAIIUH.

Beinensror KOJIMYCCTBECHHBIC
XapaKTePUCTHKH  OOBEKTOB,  3aJlaHHBIC
clioBaMH. AHATM3UPYIOT OOBEKT, BBIICIAA
CYIIECTBEHHBIC U HECYIIIeCTBCHHBIC
MIPU3HAKH

PeryasiTuBHbIE: CamocTrosTenbHO

(hopMyNHpYIOT TIO3HABaTENbHYIO LElb |
CTPOAT ACUCTBUA B COOTBETCTBHUU C HEU
KomMmyHUKaTUBHbIE: YMEIoT (Man
Pa3BMBAIOT CNOCOBHOCTL) C MOMOLLLbIO
BOMPOCOB A06bIBaTb HEAOCTAOLLYHO
nHPopmaLmo. O6MeHUBAOTCA 3HAHUAMM
MeXAy YneHamm rpynnbl gaa NPUHATUA
3P PEKTUBHBIX COBMECTHbIX peLLIEeHUM

DJIeKTpOMarH
UTHBIC
SBJICHUSA

Tema Ne 4
«IJTEKTPOMATI
HUTHBLIE
ABJIEHUA» .

OCHOBHbIE BUAbI AEATENbHOCTU
YYEHUKA: JKCNepnmeHTabHO M3y4aTb
AB/IEHWUA MAarHUTHOTO B3aMMOAENCTBUA Te.
M3yyaTb ABNEHWUA HAMArHUYMBAHUSA
BellecTsa. Mccneaosatb aencrane
3N1EKTPUYECKOrO TOKa B NPAMOM
NPOBOAHMKE Ha MarHUTHYHO CTPENKY.
O6HapyKnBaTb AENCTBME MAarHUTHOrO NOAA
Ha NPOBOAHMK C TOKOM. OBHapyKMBaTb
MarHUTHOEe B3aMMOAEWNCTBME TOKOB.
M3yyaTb NpUHLMN aencTBuA
aneKTpoasuraTens
3HATh: CMBIC] IOHSITHS MardHUTHOTO ITOJIS M
MMOHUMATh , YTO TAKOE MATHUTHBIC JIMHHH M

LleHHOCTH HAYYHOTO TIO3HAHUS,
TPY/ZIOBOE BOCIIUTAHHE U
npodeCCHOHAIBHOE
CaMOoOTIpe/IeJICHUE, SKOJIOTHIECKOE
BOCIIMTaHHE.




KaKHMH OCOOEHHOCTSIMH OHH 00J1aar0T
YMmeTn: BEIIBISTE CBSI3b MEXIY
9JIEKTPUYECKUM TOKOM M  MAarHUTHBIM
moieM, OOBSICHATh CBS3b  HAIPABIICHUS
MarHUTHBIX JTUHUH MarHUTHOTO ITOJIS TOKa C
HalpaBJICHWEM TOKa B  TPOBOJHHUKE,
MIPUBOJUTH MPUMEPHI MATHUTHBIX SIBJICHUN

JInaHOCTHBIE: Hccnenyror  nelictBue
JJIEKTPUUECKOT0  TOKa HAa  MAarHUTHYIO
CTPEJIKY

Io3naBaTesnbHbIE: Beinensiror u
hopMyIHPYIOT npooIeMy. CrtposiT
JIOTUYECKHE e paccyXIeHui.

YcraHaBIuBalOT —MNPUYHHHO-CIIEICTBEHHbIE

CBSI3U

PeryisiTuBHbIC: CamMOoCTOSATEIbHO

(opMynHpYIOT TIO3HABaTENbHYIO LElb U

CTPOSIT IEUCTBUS B COOTBETCTBUU C HEU

KommyHuKatusHble: icnonb3yot
a[eKBaTHble A3bIKOBblE CPpeacTBa ANA
0oTO6paXKEHNA CBOMX YYBCTB, MbICNEN U
nobyxaeHUM

o

CBeToBBIE
SIBJICHUSA

Tema No5
«CBETOBbIE
ABJTIEHUNA»

OCHOBHbI€ BUAbI AEATE/IbHOCTU
YYEHMKA: IKCNEPUMEHTA/IbHO M3y4aTb
fIB/IEHNE OTPaXKEeHUA cBeTa.
MccnepoBath cBOMCTBA M306paxKkeHus B
3epKane. MUamepaTtb GoKycHoe
paccToAaHuMe cobupatowen NH3bI.
MonyyaTtb M306parkeHne C MOMOLLbIO
cobupatowen nMH3bl. HabaogaTb

ABNEHMe gucrnepcmu ceeTa.
3HaTh: CMBICII IIOHATHS CBET, ONTHYECKHUC
SBIICHHUS, TEOMETPHUYECKAs ONTHKA, 3aKOHA
MPSIMOIMHEHHOTO PacIpOCTPaHEHHUS CBETA.
YMeThb: HaOIr01aTh MPSAMOJIMHENHOE
pacmpocTpaHeHHe cBeTa OOBSCHATH
o0pa3oBaHNE TEHU U TONYTEHHU, MPOBOIHTH
HCCIEH0BATCIbCKUIM SKCIEPUMEHT o

ICTETHYECKOE BOCIIUTAHHE,
IIEHHOCTH HAyYHOTO TTO3HAHMSL.




MOJTYYEHUIO TEHU U TOYTSHH.
JlmunoctHbie: HaOmromaroT W OOBACHSIOT
o0pa3zoBaHue TEHU u TIOTYTEHH.
N3o0pakaroT Ha pUCYHKaX OOJACTH TEHH U
MOJTyTeHU
Ilo3naBatenbHble:  BolpaxkaloT  CMBICT
CUTyalluu Ppa3IuYHBIMU CpelcTBaMu
(pUCYHKH, CHMBOJIBI, CXEMBI, 3HAKH)
PeryasiTuBHbIC: CaMoCTOATENBHO
(hopMYIHPYIOT TIO3HABATENBHYIO II€Tb U
CTpPOSIT IEUCTBUS B COOTBETCTBUU C HE
KommyHuKatuBHble: O6LiatoTcs un
B3aMMOAEWNCTBYIOT C MapTHeEpPamM no
COBMECTHOM AeATeNbHOCTM U obmeHy
nHpopmavumen

3aKOHBI
B3aMMOJEHUCT
BUS U
TIBHOKEHUS
TeJ

34

Tema 1.1
Kunemaruka
Tema 1.2
JlnHamuka u
3aKOHBI
COXpaHEHUS

14
20

OcHoBHble BUAbI AeATEe/IbHOCTU YHEHUKA:
PaccunTbiBaTb MYTb M CKOPOCTH Tesla Npu
PaBHOMEPHOM MPAMOIMHENHOM
ABVXeHUN. M3mepATb CKOPOCTb
PaBHOMEPHOTrO ABUXKEHUA, NPeaCcTaBAATb
pe3y/bTaTbl USMEPEHWI U BbIYNCIEHUI B
Buae Tabnuy, n rpadukos. Onpegenarsb
MyTb, NPONAEHHbIV TEJIOM 33 MPOMENKYTOK
BPEeMeHMU, CKOPOCTb Tena Mo rpaduky
3aBMCMMOCTYM MYTU paBHOMEPHOro
[ABWXXEHUA OT BpeMeHU. YMeTb cayLaTh u
3anucbiBaTb 06bACHEHNE yunTens..
Pa3BMBaTb MaTeEMaTUUECKME YMEHUA U
HaBbIKWN. YMeHWe nepeHocuTb
npuobpeTeHHble 3HaHWA B HOBYIO y4ebHyto
cuTyaumto. Bnagetb metogom
CaMOKOHTPO/A U CaMOMpPOBEPKM

3HaTh MOHATHA: MEXaHUYECKOE BIKCHHE,
CHCTEMa OTCYETa.

Ymetn MIPUBOJIUTH MIPUMEPHI
MEXaHUIECKOTO JBYDKCHUSL. YMmern
OIMCHIBATh PA3IMYHBIC BHUIbl JBIDKCHUS H
ONPEAENATh HANPABICHWE W  BEIUYMHY
CKOPOCTH Tel B Ppa3iIWJHBIX CHCTEMax

[TaTpnoTHyecKoe BOCIIUTAHMUE,
ACTETUYECKOE BOCIUTAHUE, [IEHHOCTH
HAy4YHOTO TMO3HAHUS, TPYA0BOE
BOCIIUTaHHE U MPO(HECCUOHATIEHOE
CaMOOIIPENIECTICHUE




oTcyera
3HATh TIOHATHSA «MaTepHajbHAs TOYKA»
«MEXaHWYECKOE JIBIDKCHHE» «CHUCTEMa U
TEJI0 OTCYETA»
JInaHOCTHBIE: IIpuBonsar IIPUMEPBL
MPSIMOJTUHEHOT O u KPUBOJIMHEHHOTO
JIBIOKCHUSI, OOBSICHSIOT MPHYHBI H3MCHCHHS
CKOPOCTH T€Jl, BBIYUCIISIIOT MyTh, CKOPOCTh U
BpeMsi  IPSIMOJIMHEHHOTO  PaBHOMEPHOTO
JIBHKCHHSI
IMo3naBaTesbHbBIE: YMeT — 3aMeHSTh
TePMHUHBl  ONpeAeNeHusIMU.  Beipaxator
CMBICIT CUTYallul Pa3IMYHBIMU CPEJCTBAMHU
(pUCYHKH, CHMBOJIBI, CXEMBI, 3HAKH)
PerynsiTuBHble: BoIIensioT 1 0CO3HAIOT TO,
YTO YK€ YCBOGHO M YTO eIlle MOJUIeKUT
YCBOCHMIO, OCO3HAIOT KauecTBO M YpPOBEHb
YCBOGHHUS
KommyHuKaTtuBHble: OCO3HalOT CBOMU
AencTBua. YmeroT 3a4aBaTb BONPOCHI U
cnywaTtb cobeceaHuKa. Bnagetot
Bepb6aibHbIMU 1 HEBEPOAbHbIMM
cpeacTBamm obLLeHuA
OCHOBHbI€e BUAb! AeATENbHOCTU YYEHUKA:
BbluMCNATb YCKOPEHME TeNa, CUbI,
OEeWNCTBYIOLWME Ha Te0, UM Maccy Ha
OCHOBe 2 3aKoHa HbloToHa. NccheposaTb
3aBMCMMOCTb YAJIMHEHWA CTa/IbHOM
NPY*XWHbI OT NPUIOKEHHOW CUIbI.
JKCNEePUMEHTA/IbHO ONpeaensiTb
PaBHOAENCTBYIOLLYIO ABYX CUA.
NccnenoBatb 3aBUCMMOCTb CUAbI TPEHUA
CKOJIb}KEHMA OT NaoLaam
COMPUKOCHOBEHWSA TEN U U CUNbI
HOpMasibHOro AasneHus. NamepaTtb cubl
B3aMMoaencTema AByx Ten. U3amepaTb cuny
BCEMUPHOTO TATOTEHUA.
DKCNEPUMEHTA/IbHO HaxoAuTb LLEHTP
TAMECTU NAOCKOro Tena




|

Mexannuecku
e KoJicOaHus
U BOJIHEIL.

3ByK

15

Tema Neo 2
MexaHun4yeckue
KonebaHua u
BOJIHbI. 3BYK.

15

OcHOBHbIe BUAbl AeATe/IbHOCTH

y4YeHUKa: O6BbACHATbL npoLecc KonebaHui
ManATHWKa. MccneaoBaTtb 3aBUCMMOCTD
nepuoga KonebaHuii MasTHUKA OT ero
OJIMHbI U amMNAnTyapl KonebaHui.
MNccnenoBaTb 3aKOHOMEPHOCTU KoslebaHui
rpy3sa Ha nNpyxuHe. BbluMcaaTe ANUHY
BOJIHbI U CKOPOCTU PacnpoCTpaHeHUs
3BYKOBbIX BOJIH. IKCNEPUMEHTA/IbHO
onpeaenaTb rPaHULbl YaCTOTbI C/IbILLIMMbIX
3BYKOBbIX KOnebaHui
YMeTh IPUBOIUTH MPUMEPHI KOJICOAHUIA.
JIBrxeHuit B npupoze u Texuuke. Jlapate
OIpeJieNICHUE MapaMeTPOB KOJeOaHUH.
YMeThb aHAIM3UPOBATh CPABHUBATH U
KJIacCU(HUIIMPOBATH BUIBI KOJICOAHU
JInmunoctubie: HaOmromaror  ¢BOOOAHEIE
konmebanus.  McciaenyroT — 3aBUCHMOCTB
nepuonaa KoJe0aHuit MasiTHUKA oT
aMIUTUTYABI KoneOaHuH
Ilo3naBateabHble: CTpPoAT JIOTHYECKHE
LeNM pacCyXACHUA. YMEIT 3aMEHATh
TEPMUHBI OIPECTICHISIM
PeryasituBHble: CraBAT y4deOHYIO 3amady
Ha OCHOBE COOTHECEHHsS TOro, 4YTO YK€
W3BECTHO M YCBOEGHO, W TOrO, HYTO €I
HEN3BECTHO
KommyHuKatusHble: Micnonb3yot
afeKBaTHble A3bIKOBble CPeACcTBa AN1A
0oTO6paXKEHNA CBOMX YYBCTB, MbICNEN U
nobyxaeHUn

DCTEeTUYSCKOE BOCIIUTAHNCE,
IICHHOCTH Haquoro II0O3HaHHu,
AKOJIOTHYECKOE BOCIIUTAHHE.

|

DNeKTpOMarH
UTHOE TI0JIE

25

Tema Ne 3
DNEeKTPOMArHu
THOe none.

25

OCHOBHbIE BUAbI AATENbHOCTU
YYEHUKA: JKCnepnmeHTaNbHO M3y4aTb
ABNIEHMUA MAarHUTHOTO B3aMMOAENCTBUA TeN.
M3yyaTb ABNEHWUA HAMArHUYMBAHUSA
BellecTsa. Mccneaosath aecrene
3N1EKTPUYECKOrO TOKa B NPAMOM
NPOBOAHMKE Ha MarHUTHYH CTPEKY.

[TaTpuoTHyeckoe BOCIHUTaHUE,
[IEHHOCTH HAyYHOTO MO3HAHUS,
TPYyAOBOE U podecCHOHATbHOE
caMoOIIpeIeJIeHHE, IKOJIOTUYECKOe
BOCIIUTaHHUE.




O6HapyXvBaTb AeNCTBUE MAarHUTHOIO NONA
Ha NPOBOAHUK C TOKOM. OBHapyKM1BaTb
MarHuMTHoe B3avMOZAEeNCTBME TOKOB.
M3yunTb NpuHUMN fencTaus

aneKkTpoasuraTens
3HATH TIOHATHE «MArHUTHOE ToJie». OTMbIT
apcrena. BzauMmoneiicTBue ~ MarHuroB.

Ha3rpIBaTh MCTOYHMKHM MAarHUTHOTO ITOJISI

JInunocTHble: HaOmromaroT  MarduTHOE
MoJIe, CO3JJaBaeMO€ IOCTOSHHLIM MarHUTOM
U DIEKTPUUYECKUM TOKOM, C TOMOIIbIO

KoMIIaca OTIPENIENSIOT HampaBJIeHUE
MarHUTHOM MHTYKITUH

ITo3naBaTeabHbBIE: Oco3HaHHO u
MIPOU3BOJIBHO CTPOST pedeBbie
BBICKa3bIBaHUS B YCTHOW M IHMCBMEHHOU
hopme

PeryisiTuBHBIE: [IpenBocxumiator

pe3yabTaT M ypOBEHb YCBOGHUS (Kakou
Oyner pe3ynbTat?)

KommyHuKatusHble: Micnonb3yot
a[eKBaTHble A3bIKOBbIE CPpeacTBa ANA
0TO6paXKEHNA CBOMX YYBCTB, MbICNEN U
nobyxaeHUmn

o

Ctpoenue
aToMa u
aTOMHOT'O

spa

20

Tema Ne 4
CtpoeHue
aToma u

aTOMHOrO

aapa.

20

OCHOBHbI€E BUAb! AeATe/IbHOCTU
yYyeHuKa: M3mepATb 31ieMeHTapHbIN
aNeKTpuyeckunit 3apag Habnogatb
JIMHeNYaTble CNeKTPbl U31yYeHus.
Habntopatb Tpekun anbda - vactuu, B
Kamepe BunbcoHa. ObcyKaatb
npobsiembl BAUAHUA PaAMOaKTUBHbIX

N3NTyYEHWI Ha }KMBble OPraHU3mbl
YMeTb OOBSCHITH Pe3yabTaTHI ONBITOB
Bekkepenst, npupoxy paaIroaKTHBHOCTH.
3natp mpupony ambga, Oera, ramma —
W3TydeHus. 3HaTh CTPOCHHE aToma IIo
Pesepdopny, moka3aTts Ha MOAEIAX
JInyHocTHbIe: M3y4aroT MOJENN CTPOEHMS

I'paxxmanckoe BocuTaHue,
MaTPUOTHYECKOE BOCITUTAHUE,
[IEHHOCTH HAyYHOTO MTO3HAHMS,

9KOJIOTMYECKOE BOCIIUTAHUE.




aTOMOB ToMmcona u Pesepdopra.
OOBSCHIIOT CMBICT W PE3YJIbTaTHl OIBITA
Peszepdoprma. OmnmCBIBarOT cOCTaB aTOMHBIX
s1ep, Nonp3ysich Tabnueit Menneneena
IloznaBateabnbie:  OpueHTHpyOTCS U
BOCIIPHHUAMAIOT TEKCTHI HAYYHOTO CTHIIS.
YCcTaHAaBIUBAKOT TPUYUHHO-CIICICTBCHHEIC
CBsI3W. BEITIONHSIOT Omepanyy co 3HAKaMH U
CHMBOJIAMH.
PerynsiTuBHbIe: [IpenBocxuriaroT
pe3yabTaT W yPOBEHb YCBOCHUS (KaKou
oyner pesynbrat?). CnMyaroT CBOH CIocod
JIEHCTBUS C 9TAJIOHOM
KomMmyHUKaTUBHbIE: YMEIoT (Man
pa3BMBaloT cnocobHOCTb) bpaTh Ha cebs
WHWULMATVBY B OPraHU3aLMmM COBMECTHOTO

nencteumn

1 | Crpoenue u TemaNo5 DCTETHYECKOE BOCIIMTAHME,
5 3BOJIIOLIUSA CTpoeHI/Ie U HCHHOCTH HAYYHOTO ITO3HAHW,

BeeleHHOI 5 SBOJFOLIHS S HKOJIOTHUECKOE BOCITUTAHHE.

Bceenennon
1 | UTorosoe LIeHHOCTH HAyYHOTO MO3HAHUS,
6 MTOBTOPEHUE TPYAOBOE BOCIIUTAaHUE U
3 - - 3 popEeCCHOHATEHOE
CaMOoOTIpe/ieJICHUE, SKOJIOTHIECKOE
BOCIIMTaHHE.
Uroro: | 238 68 | 68 | 102

B kxypce 9xiacca 3a cuer Toro, 4To MpeaMeT MPEenoaaeTcs 34 B HEACIIO BMECTO JBYX, JOOABIEHBI Yachl B CICIYIOIIHE

TCMBI.

B paznene «3akoHbl ABMYKEHUS U B3aUMOAEUCTBUSI» B TeMe «KuHemarukay 14 4 BMecTo 124;
B teme «/lunamuka u 3akoHbI coxpaHeHus» 204 Bmecto 18y;

B paznene B Teme «MexaHndeckue KojaeOaHNs B BOJIHBI. 3BYK.)»

15 g4 BmecTo 10 u;




B paznene B TeMe «2IEKTpOMArHuTHOE MoJie.» 25 4 BMecTo 174;
B paznene B temMe «CTpoeHne atoma U aTOMHOTO siapa» 20 4 BMecTo 114;
Hrtorosoe noBropeHue 3u.

COI'JTACOBAHO COI'JTACOBAHO

IIpoTokoir 3aceanuss METOAUYECKOTO 3amecturens qupekropa no Y BP
OObenuHeHHs yuuTenen

€CTECTBEHHO-HAYYHOI'0 IUKJIA MBOY COILI Ne 1 um.JIsnuneBckoro
or 29.08.2022r. Nel  memmmemeeee I".H.fAxymosa.

PykoBonurens MO yunrenei eCTeCTBEHHO-

HayyHoro nukiia MbOY COIII Ne 1 29.08.2022r.

--------------------- N.A.YHoburox
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