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1. HOACHUMTEJBHASA 3AIINCKA

[IporpamMma 1o (pusmke Ha ypoBHE OCHOBHOTO 00I1I€r0 00pa30BaHUs COCTaBIEHA Ha OCHOBE T0JIOKEHUI U TpeOOBaHUH K
pe3yJibTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTesIbHON Nporpammsl, npeacTtaBieHHbx B @I'OC 00O, a
Takke ¢ yuétoM ¢eaepanbHOi paboueit mporpaMmel BocnuTanus v KoHneniuu npenogaBanusi yueOHOro npeamera
«Duznkay.

Copepxanue MporpaMMsbl Mo (PU3HMKE HAMIPaBICHO Ha POPMHUPOBAHUE €CTECTBEHHOHAYYHOU IPaMOTHOCTH 00YYaIOINXCs
Y OpPTaHU3ALMI0 U3yUeHUsS PU3MKU Ha JACSITeTbHOCTHOM OcHOBE. B mporpamme 1o Gu3uke yunThIBAIOTCS BO3MOKHOCTH
yuyeOHoro npeameTta B peanuzauun TpedoBannii ®I'OC OOO k miaHupyeMbIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJIbTaTaM
00y4eHHUsl, a TAK)KE MEKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHUs.

[IporpamMma no pu3sMKe ycTaHaBIMBAECT paclpeesieHne yueOHOro MaTepuara 1o rojgam ooydeHus (1o Kjiaccam),
[peuIaraeT MpUMEPHYIO IIOCIIEN0BATEIBHOCTD U3YUYEHHS TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHU IPEIMETHOIO CONEPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma no usmuke pazpaboTaHa ¢ LEIbI0 OKAa3aHU METOINYECKON MOMOIIM YUUTEIIO B CO3AaHUU paboueit
MPOTPAMMBI 110 y4eOHOMY MIPEAMETY.

®dusuka ABISETCS CUCTEMOOOPa3yIOIINUM Ul €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, OCKOJIBKY (PU3NYECKUE
3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U SIBJICHUM, U3y4aeMbIX XUMHUEH, ONOIOrHel, acTpOHOMHEN U (pu3nyeckoi reorpadueit,
BHOCHUT BKJIAJl B €CTECTBEHHOHAYUYHYIO KapTHHY MUPa, IPEJOCTABISIET Harnboiee sicHble 00pa3iibl MPUMEHEHUSI HAYyYHOTO
METO/1a MO3HAHMS, TO €CTh CIOCO0A MOJyUYEeHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

OpHa u3 TJ1aBHBIX 33724 (PU3NYECKOro 00pa30BaHMs B CTPYKTYype 001Iero oopa3oBaHus COCTOUT B (POPMUPOBAHUU
€CTECTBEHHOHAYYHON T'PaMOTHOCTH U UHTEpECA K HAyKe y 00yUYaroInuXCs.

N3yuenue ¢puzuku Ha 6a30BOM YpOBHE IpeANoaraeT OBiIaJeHue CISAYIOIUMI KOMIETEHTHOCTIMH,
XapaKTEepU3yIOIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® HAy4YHO OOBSCHATH SIBJICHMUS,
® OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;
® HHTEPNPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYYHBIE JOKA3aTENbCTBA JIJIS ITOJYYEHHUS BEIBOJOB.

Henu nzydyenus Gpu3MKu HA YPOBHE OCHOBHOI'O 00111€T0 00pa3zoBaHus onpeeneHsl B KoHnenimu npenogaBanus
yueOHoro npenMera «Pusnka» B 00pa3zoBaTesbHbIX opranu3anusx Poccuiickoin @enepanuu, peaan3yonmx OCHOBHbIE
o0meo0pazoBaTenbHbIE MPOTPaMMBbI, YTBEpKAEHHOU permenuemM Komrerun MunuctepcTBa npocsemienus Poccutickoi
®eneparmu (mpotokon ot 3 gexadps 2019 r. Ne [TK48H).



ey uzyyenus: pu3sMKu:
pruoOpeTEeHNE NHTEPECa U CTPEMIICHHSI O0YYarOIINXCS K HAYYHOMY U3YUYEHUIO IPUPOIBI, PA3BUTHE UX WHTEIUICKTYAbHBIX U
TBOPYECKUX CIIOCOOHOCTEN;
pa3BUTHE NPECTABICHUN O HAYYHOM METOJIE MO3HaHUs U (OPMHUPOBAHUE UCCIIEAOBATENHLCKOTO OTHOIICHUS K OKPYKAIOIIUM
SBJICHUSIM;
(dhopMHUpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa U3yuYeHUsI OCHOB CTPOEHHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB
bu3uKy;
(dhopMupoBaHUE MPEICTABICHUN 0 PO (GU3UKH I PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHIA;
pa3BUTHE MPECTABICHUI 0 BO3MOXKHBIX cepax Oyayiien npodeccuoHaabHON AeSITEIbHOCTH, CBSI3aHHOU ¢ (PU3UKOM,
MOATOTOBKA K JIalibHEHIIIeMy O0y4YEHHUIO B 3TOM HAMpaBJICHUMU.
JlocTkeHre 3TUX 1eiei mporpamMmsl 1o GU3HKe Ha YPOBHE OCHOBHOI'O O0IIIET0 00pa3oBaHus 00€CTIEUNBACTCS PEeIICHUEM
CIEAYIONINX 3a/1a4:
pruoOpeTEeHUE 3HAHUN O IUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHUUECKHX, TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U
KBaHTOBBIX SIBJICHUSX;
MPUOOPETECHUE YMEHUN OMTUCHIBATH U OOBSACHATH (PU3NUYECKUE SIBJICHUS C UCTIOJIb30BAHUEM TTOJTYUYEHHBIX 3HAHUI;
OCBOCHHE METOJIOB PEIICHUS MMPOCTEUIINX PACUETHBIX 33]1a4 C UCTIOIB30BAHUEM (PU3UYECKUX MOJIEIICH, TBOPUECKHUX U
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUI HAOIIOaTh IPUPOIHBIC SIBJICHUS U BBITIOJHATH OMBITHI, JJA0OpATOPHBIC PAOOTHI M SKCIIEPUMEHTAILHbBIE
MCCJICIOBAHUSI C UCTIOIB30BAHUEM U3MEPUTENIbHBIX MPUOOPOB;
OCBOEHHE MPUEMOB pabOThI ¢ HHGOpPMaIIUEeH PU3UIECKOTO COAep KaHusl, BKII0Uass MHPOPMAIHUIO O COBPEMEHHBIX
JTOCTUKEHUSX (PU3UKU, aHATIU3 U KPUTHUECKOE OIICHUBAHNE UH(POpMAITUH;
3HAKOMCTBO O chepamu poPecCHOHATIBHOM NESITEIbHOCTH, CBI3aHHBIMU C (DU3UKOMN, 1 COBPEMEHHBIMU TEXHOJIOTUSIMH,
OCHOBAHHBIMU Ha JOCTKEHUAX (HU3UIECKON HAYKH.
Ha u3yuenue ¢pusuku (6a30BbIil ypPOBEHB) Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBanusi OTBOAUTCS 238 4acoB: B 7 kiacce — 68
yacoB (2 Jaca B HeZleNni0), B 8 kiacce — 68 yacoB (2 yaca B Hezento), B 9 kinacce — 102 yaca (3 yaca B HEZIelo).
[Ipenyaraemslii B mporpaMme 1o (hu3nKe nepevueHb Ja00paTOPHBIX padOT U OMBITOB HOCUT PEKOMEH 1aTeIbHBIH
XapaKTep, YUUTEIb JeIaeT BHIOOP MPOBEACHHUS TAOOPATOPHBIX PA0OT M OMBITOB C YUETOM MHANBUAYATBLHBIX OCOOCHHOCTEMN
00yJaronmxcsi, CIUcKa SKCIEPUMEHTANBHBIX 3aJJaHUH, TIPe/IJIaraeéMbIX B paMKaX OCHOBHOTO TOCYapCTBEHHOTO SK3aMeHa 10
busuke.



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

N3yuenune ¢pu3mku Ha ypOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs HAMIPABIECHO HA JOCTIKCHHUE TIMIYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.
B pesynbrare n3yuenust Gu3NKM Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus y o0ydaronierocsi OyayT copMUpOBaHbI
CIEAYIONIUE TUYHOCTHBIC PE3YJIbTAThl B YACTHU:
1) maTprMoTH4YEeCKOr0 BOCIIMTAHUSA:
- IPOSIBJIEHUE UHTEPECA K UICTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (hM3UUECKON HAYKH;
- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUMCKUX YUEHBIX-(DUZUKOB;
2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
- TOTOBHOCTb K AKTUBHOMY YYaCTHIO B 00CYKJIECHUHU OOIIECTBEHHO3HAYUMBIXU STUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTIKEHUM (PU3UKHY;
- 0OCO3HaHWE BAXXHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JICITEIIbHOCTH YUEHOTO;
e 3)3CTeTHYECKOro BOCIIUTAHUS:
® - BOCHPUSITHE ICTETUYECKHUX KaueCcTB (PU3NYECKON HAYKHU: €€ TAPMOHUYHOTO MMOCTPOCHHUSI, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;
® 4) IEHHOCTH HAYYHOI'0 MO3HAHMS:
® - OCO3HAaHME IIEHHOCTU (PU3NYECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUSI MUPa, OCHOBBI PA3BUTHS TEXHOJIOTHUA,
BAKHEMIIEN COCTABISAIOIIEN KYJIbTYPBIL;
® - pa3BUTHEC HAYYHOU JIFOOO3HATEIHHOCTH, MHTEPECA K UCCIIEIOBATEIBCKON ACATEIHHOCTH;
e 5) popMupoBaHus KyJbTYPbI 310POBbS U SMOUNOHAJBLHOIO 0JIATOMOJIYYHS:
® - OCO3HaHME LICHHOCTU 0€30MacHOT0 00pa3a *U3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUPE, BAXKHOCTHU MTPaBUi 0€30MaCHOTO
MOBEJICHUS HA TPAHCIIOPTE, HA IOPOTrax, C JIEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAaHUEM B JIOMAIITHUX YCJIOBHSIX;
e - c(hopMHPOBAHHOCTH HaBbIKA peICKCUM, PU3HAHUE CBOETO MPaBa Ha OLIMOKY U TaKOTO e IIpaBa y APYroro 4ejioBeKa;
e 6) TPYA0BOr0 BOCIIUTAHUSA:
® - AKTUBHOE yYaCTHE B PEIICHUH MPAKTUICCKUX 3a7a4 (B paMKax CeMbU, 00pa30BaTeILHON OPraHU3aIliy, TOPoJa, Kpas)
TEXHOJIOTHYECKOW U COIMATBHON HAMIPABICHHOCTH, TPEOYIOMNX B TOM YUCIIE M (PU3NUECKUX 3HAHHM;
® - UHTEpPEC K MPAKTUUYECKOMY M3YUYEHUIO MPOECCuil, CBA3aHHBIX C (PUBHUKO;



7) IKOJIOTHYEeCKOTr0 BOCIIMTAHUSA:

- OpUEHTAIMs HA IPUMEHEHNE (PU3NUSCKUX 3HAHUM JIJIs1 PEIICHUS 3a7a49 B 00JIaCTH OKPY’KAIOIIECH Cpebl, TUTAHUPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCJEACTBUMN JJIsl OKPYKAIOLIEH CPEIbl;

- OCO3HaHUE I100aJTLHOTO XapaKTepa KOJIOTHISCKHUX MPOOJIEM U IyTEeH X pelieHus;

8) ajanTanuu K U3MEHAIOIIMMCS YCJIOBUAM COIUAJIbHOM U MPUPOIHOM Cpeabl:

- MOTPEOHOCTH BO B3aMMOICHCTBHUH MPH BHITIOJIHCHUH UCCIEAOBAHUIN M MPOEKTOB (DU3UIECKOM HATIPABICHHOCTH, OTKPBITOCTh
OTBITY Y 3HAHUSIM JIPYTHX;

- TIOBBIIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTUUECKYIO ACATECIHLHOCTD;

- MOTpeOHOCTh B (POPMHUPOBAHUHN HOBBIX 3HAHHH, B TOM YHCIIe (OPMYIUPOBATH UJICH, IOHATHS, TUTIOTE3bI O PU3NUECKUX
00BEKTaX M SIBJICHUSIX;

- 0OCO3HaHue Je(UITUTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEN B 00J1aCTH (PU3UKH;

- IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (PM3UUECKUX 3HAHUK;

- CTpEeMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3AMMOCBSI3U MIPUPO/IbI, 00IIeCTBA U SKOHOMHUKH, B TOM YHCJIE C HCIIOJIb30BAHHEM
(bU3NYeCKUX 3HAHUM;

- OILICHKA CBOMX JIEUCTBUH C YUETOM BJIMSHUS HA OKPYXKAIOIIYIO CPEIY, BO3MOXKHBIX TJI00ATBHBIX MOCIEICTBUIA.

METAITPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBOeHUs MPOTrpaMMbl 10 (PU3UKe HA yPOBHE OCHOBHOTO 00111€T0 00pa3oBaHus y oOyuaronierocs OyayT
chopMHpPOBaHEI MeTaNpeMeTHbIE Pe3YJbTaThl, BKIIOUYAIOIINE MTO3HABATEIIbHBIE YHUBEPCAbHBIC YUeOHBIC TEHCTBHUS,
KOMMYHHKATHUBHBIC YHUBEPCAIbHBIC YUCOHBIE ACHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YICOHBIC TCHCTBUS.

Ilo3HaBaTeJbHBbIC YHUBEPCAIbHBIC YUeOHbIC 1eiiCTBUSA

Ba3oBble Jijornueckue 1eicTBUA:
BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBJICHUN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCU(pUKAIIMU, OCHOBAHUS JIJI1 000OIIEHUs U CPABHEHMUSI;



BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B paCCMaTPUBAaEMbIX (paKTax, MTaHHBIX U HAOTIOACHUSIX, OTHOCSIIIMXCS K
(M3UYECKUM SBIICHUSM;

BBISIBIIATH MPUINHHO-CIIEACTBEHHBIC CBSI3H MPU U3YUCHUH (PU3MUECKUX SBJIICHUN U TIPOIIECCOB, JEIAaTh BBIBOJIBI C
WCITOJI30BAaHUEM JICTYKTHUBHBIX U WHAYKTUBHBIX YMO3aKIIOUCHUN, BEIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3UUECKUX
BEJIMYWH;

CaMOCTOSITENILHO BBIOMPATH CIIOCO0 pelieHus yueOHo! GU3nUecKoi 3a1auu (CpaBHEHNE HECKOJIBKUX BapUaHTOB PEIICHHUS,
BBIOOp HaMOOJIEE MOAXOIAIIETO C YIETOM CAMOCTOSITENTFHO BBIICTICHHBIX KPUTEPHUER).

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

HCITOJTB30BaTh BOIIPOCHI KaK MCCIICOBATEIBCKAA HHCTPYMEHT ITO3HAHWS;

MIPOBOJIUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIBIT, HECTIOKHBIN (PU3UUECKUIN IKCIIEPUMEHT, HEOOIBIIIOE
uccie0BaHne (PU3NYECKOTO SABJICHUS,

OIICHUBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTh MH(GOPMAIIUIO, TTOJYYSHHYIO B XOJ/I€ UCCIIECOBAHUS WM SKCIIEPUMEHTA;
CaMOCTOSTENbHO (hOPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOACHUS, OTIBITA,
HCCJICTIOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE JabHEHIIIee pa3BUTHE (U3HUECKHUX MTPOIIECCOB, & TAK)KE BBIABUTATH MPEITOIOKEHUS 00 UX
Pa3BUTHH B HOBBIX YCJIOBHUSX M KOHTCKCTaX.

PabGora ¢ nndpopmanueii:

MPUMEHSTH Pa3IUYHbIC METO/Ibl, THCTPYMEHTHI U 3aIIPOCHI MPU MOUCKE U 0TOOpEe MHPOPMAIIUU WU TAHHBIX C YIYETOM
MPEUI0KEHHOM yUeOHOM (hHU3MIEeCKOM 3a/1a4u;

aHAIM3UPOBaTh, CACTEMATH3UPOBATh M HHTEPIIPETUPOBATh HHPOPMAITHUIO PA3IMYHBIX BUIOB U ()OPM MPEACTABICHHUS;
CaMOCTOSITEIILHO BEIOUPATh ONTHUMAIBHYIO (POpMY Tpe/ICTaBIeHUs HH(POPMAITMK U WLTIOCTPUPOBATH PeIIaeMble 3aa4uu
HECJIO)KHBIMU CXEMaMH, InarpaMMamMu, HHOU rpauKoi U X KOMOWHAIIASMH.

KoMMmyHHKaTHBHBbIE YHHBeEPCAJbHbIE YueOHbIE NeiCTBUS:

B X0JIe 00CYXICHUS YUeOHOTO MaTepuala, pe3yJbTaToB JJa00paTOPHBIX PabOT M MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY
o0cy/TaeMoli TeMbI M BBICKa3bIBATh WU, HAIICJIICHHBIE HAa PEIICHUE 3a/1a4M U MOJIepKaHne 0J1aroskenaTeTbHOCTH OOIICHNUS,
COTIOCTAaBIIATH CBOU CYXKJICHHUS C CY>KICHUSIMH JIPYTUX YYACTHUKOB JIMajIora, OOHAPYKUBATh Pa3INIUE U CXOACTBO ITO3HIIHIA;
BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

MyOJIMYHO MPECTABIATh PE3yJIbTAaThl BHIMOIHEHHOTO (PU3MUECKOTO OMbITa (IKCTIEPUMEHTA, NCCIICAOBAHMSI, IPOCKTA);



MMOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ MHINBHUIYATHHOU PaOOTHI IPU PEIICHUH KOHKPETHOU (PU3UIECKOM
poOJIEMBI;

MIPUHUMATH L€ COBMECTHOM JIESITEIIbHOCTH, OPraHU30BBIBAThH JECHCTBUS MO €€ JOCTHKEHUIO: paclpeIesiTh POJIH, 00CYXKAaTh
MIPOIIECCHI U Pe3yJIbTaThl COBMECTHOU PabOThI, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;

BBITIOJTHATH CBOIO YacTh PaOOTHI, JOCTUTasi KAYECTBEHHOTO Pe3yjIbTaTa 10 CBOEMY HaIPaBJICHUIO U KOOPAUHUPYS CBOU
JNEUCTBUS C APYTUMHU YWiICHAMH KOMaH/IbI;

OIICHMBATh KaueCTBO CBOETO BKJIaJIa B OOIINI TPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEIIBHO C(HOPMYITUPOBAHHBIM YIACTHHKAMU
B3aMMOJICUCTBUSI.

PerJIHTI/IBHLle YHUBEPCAJIbHBLIC yqeﬁnble I[eﬁCTBHﬂ

Camoopranusanus:

BBISIBIIATH NMPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMIUX I PEIICHUs] PU3NUECKUX 3HAHUM;
OPHEHTHUPOBATKLCS B PA3TUYHBIX TIOIX0/IaX MPUHATHS PEHICHUH (MHIUBUAYaIbHOE, IPUHATHE PEIICHUS B TPYIINE, TPUHATHE
pEelIeHu rpynmnomn);

CaMOCTOSITENIEHO COCTABIIATH aJITOPUTM pelieHus] GU3NIECKOM 3a/1a4yl WM TUTaHa UCCIICOBAHUS C YUETOM NMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATH MIpeAjiaraéMble BApUaHThI PEIICHUH;

JieNnaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OIICHKY CUTYallUU U TMpeJyiaraTh MiaH e€ N3MEHECHNUS,

OOBSCHATH MPUYUHBI JOCTHKCHHSI (HEOCTHKCHHSI) PE3YJIbTaTOB JICATCIILHOCTH, J1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;
BHOCHUTH KOPPEKTHUBHI B ICSITEIIBHOCTD (B TOM YMCJIE B XOJ] BBIMOJTHEHUS (DU3UUIECKOTO MCCIICIOBAHUS WU TIPOEKTA) HA OCHOBE
HOBBIX 00CTOSTEIHCTB, U3MEHHUBIITNXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IICJIM U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO JIPYTOT0 YeJIOBEKa B XOJIE CIIOpa WU AUCKYCCUHU Ha HAyYHYIO TeMY, TOHUMAaTh MOTHBEI, HAMEPEHHSI U
JIOTUKY JIPYTOTO0;

MPU3HABATh CBOE MPABO HA OIMMOKY NpH PEIIeHUHN (GU3MUECKIUX 3a/1a4 WIM B YTBEPKACHUSIX Ha HAYYHBIC TEMbI H TAKOE KE
paBo APYyToTo.



IHPEAMETHBIE PE3YJIBTATDBI

K koHIty o0yuenus B 7 Kjacce npeMETHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJLKHBI OTpaxaTh C(POPMHUPOBAHHOCTD Y
oOyJaronmxcs yMEHUM:
UCII0JIb30BaTh MOHSTH: (U3HMUECKUE U XUMUUYECKHE SIBJICHUS, HAO0/IeHHE, YIKCIIEPUMEHT, MOJI€Ib, TUIIOTE3a, EIUHUIIbI
(bU3MYEeCKUX BEJIMUMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BelecTBa (TBEPI0E, )KUJIKOE, Ta3000pa3HOE), MEXaHUYECKOE
JBUKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIMHEMHOE), TPAaeKTOPHSl, paBHOICUCTBYIOIAs cuiia, feopmanus (ynpyras,
IJIACTUYECKAst), HEBECOMOCTb, COOOIAOIIUECS COCYIbI;
paznuyath sBiaeHUs (1udQy3us, TENI0BOE IBUKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE IBU)KEHHUE, HEPABHOMEPHOE JBUKEHUE,
MHEPIUS, B3aUMOJICHCTBUE TEJI, pABHOBECHE TBEPBIX TEN € 3aKPEIUIEHHON OCBIO BpallleHUs, Ilepeiaya JaBJICHHs TBEPIbIMU
TeJaMHU, )KUJIKOCTAMH U ra3amu, aTMoc(hepHOE J1aBlIeHUE, TUIaBaHUE TeJl, PEBPAILCHHUS] MEXaHUYECKON SHEPTUH) 110
ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKHUX SBJICHUM B OKPYKAIOIIEM MUPE, B TOM YHCIe (PU3NYECKUE SIBICHUS B
MIPUPOJIE: NPUMEPHI IBHKEHUS C PA3JIMUYHBIMU CKOPOCTSAMHU B KUBOW U HEKUBOU NPHUPOJIE, ACHCTBUE CHIIBI TPEHUS B IPUPOIE
U TEXHHKE, BIUSHUE aTMOC(PEPHOTO JIABJICHUS Ha KUBOW OpraHu3M, IJIaBaHUE PbIO, phIlUaru B TEJE YeJI0BEKa, IPU 3TOM
MEPEBOIUTH NMPAKTHUECKYIO 3a7]a4y B y4€OHYI0, BBIICNIATH CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKHN ) (PU3UUECKHUX SBJICHUIA;
OTUCHIBATh U3YYCHHBIE CBOMCTBA TeJ U (PU3UUECKUE SBJICHUS, UCTIONB3Ys (PU3NUeCKue BEIMUUHBI (Macca, 00bEM, TIIIOTHOCTh
BEILIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CUJIAa YIIPYTOCTH, CHIIA TSXKECTH, BEC TENa, CUJla TPEHUS, JaBJICHUE
(TBEpIOro TeNna, JKUIKOCTH, ra3a), BHITAIKMBAIONIAS CHIIa, MEXaHYecKasi paboTa, MOLIHOCTb, IJIEYO CHUJTbl, MOMEHT CHJIbI,
KO3 GULIMEHT MOJIE3HOTO JESHCTBUS MEXaHU3MOB, KHHETHYECKas U MOTEHIIMAIbHAS DHEPTUSI ), IPY OMMCAHUH MPABUIIBLHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCIIOJIB3YEMbIX BEJTUYUH, UX 0003HAUYCHUS U €UHULIBI (PU3NYECKUX BEIUYNH, HAXOIUTh
(hopMyJIbl, CBSI3BIBAIOIINE JAHHYIO (PU3NUECKYIO BEIMUUHY C IPYTUMH BETUYMHAMU, CTPOUTH IPaUKH N3YUEHHBIX
3aBUCUMOCTEH (DM3UYECKUX BEIIMYUH;
XapaKTepHU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U MTPOIIECCHI, UCTIONB3YS MPaBUJIa CIOKEHUS CUJI (BIOJIb OJTHOM
npsiMoit), 3akoH ['yka, 3akon [Tackans, 3akoH Apxumena, mpaBuiIo paBHOBeCHs phruara (0J0Ka), «30J0TOE TPABUIIO)
MEXaHUKH, 3aKOH COXPAHCHHS MEXaHMUECKOU SHEPTHUH, TIPU 3TOM JaBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA M 3aITUCHIBATH
€ro MaTeMaTU4YeCKOEe BBIPAKEHHUE;



OOBSCHATH PUBNUECKHUE SIBICHUS, IPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE CUTYalUi MPAKTHKO-
OpPUEHTHUPOBAHHOI'O XapaKTepa: BbIBIATH IPUUMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 |—2 JTOrMYECKUX IIaroB C
OTopoi Ha 1—2 M3yYeHHBIX CBOMCTBA (PU3NUECKUX SBICHUM, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacyéTHble 3a7aun B 12 efcTBUS, UCTIOIb3Ys 3aKOHBI M (POPMYJIbI, CBA3BIBAIOIINE (PU3NYECKUE BEIUUMHBL: HA
OCHOBE aHaJIN3a yCIIOBUS 3aJ]aul 3alUChIBaTh KPATKOE YCIOBHE, OICTABIATh (PU3NUECKUE BEINYUHBI B (POPMYIIBI U
IPOBOJIUTH PACUETHI, HAXOAUTH CIIPABOYHBIC JAHHBIE, HEOOXOIMMBIE JUIsl pEIICHUs 3a/1a4, OLIEHUBATh PEAMCTUYHOCTh
HOJy4YEeHHOU (PU3MUECKON BEIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTH MPU MOMOIIN (PU3NYECKUX METOJIOB, B OITMCAHUU MCCIIEIOBAHUS BBIJEISTH
MIPOBEPSIEMOE MPEANOI0KEHHE (TUIIOTE3Y ), PA3IUYATh U HUHTEPIPETHPOBATH MOJIYUEHHBIA PE3YIbTAT, HAXOIUTh OIINOKHU B
XO/JI€ OMbITA, AEJIaTh BHIBOABI IO €r0 pe3yJIbTaTaM;

MIPOBOJIUTH OMNBITHI IO HAOIMIOAEHUIO (DU3UUECKUX SIBJICHUIN I (PU3NYECKUX CBOMCTB TeNl: POPMYIHPOBATH IPOBEPSIEMbIEC
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOIO 000PYI0BaHHUSI, 3alIUCHIBATH X0 OIbITa U POPMYJIUPOBATH
BBIBOJIBL;

BBITIOJHATH NMPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tejla, 00bEMa, CUIIbI U TEMIIEPATYPhl C UCIOJIB30BaHUEM
aHAJIOTOBBIX U ITU(GPOBBIX TPUOOPOB, 3aAMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEUTHOCTH
W3MEpPECHUN;

MIPOBOJIUTH UCCIIEOBAHKNE 3aBUCUMOCTH OJIHOM (PM3HUECKON BEIMYMHBI OT APYTOM C UCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUI
(3aBHCHMOCTH ITyTH PAaBHOMEPHO JBMXKYLIETOCS TeJla OT BPEMEHHU JBUKEHUS Tela, CUIIbl TPEHUS CKOJIBbKEHUS OT Beca Tella,
KauecTBa 00pabOTKM MOBEPXHOCTEHN TEJ U HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOLIAN COIPUKOCHOBEHUS TEIl, CUJIbl YIPYTOCTH
OT YAJIMHEHHUSI IPY>KUHbI, BEITAIKUBAIOIIEH CUJIBI OT 00BbEMA NOTrPYKEHHOM YaCTH TeJla M OT IJIOTHOCTH YKUJIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJia, OT IIyOHHbI, HA KOTOPYIO MOTPY’KEHO TeJ0, YCIOBUM TUIaBaHUSA TEJ, yCIOBUI paBHOBECHUS
pblyara u 06JIOKOB), y4aCTBOBaTh B INTAHUPOBAHUHU YUEOHOTO HCCIIEAOBAaHUS, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHMUS,
clieysl IPEASIOKEHHOMY TUTaHy, PUKCUPOBATH Pe3yIbTaThl MOTYUYEHHON 3aBUCUMOCTH (PU3UUYECKUX BEJIUUMH B BUIE
NpeJIOKEHHBIX TaOIUIl U TpaduKOB, 1eJaTh BHIBOABI IO Pe3yJbTaTaM UCCIEI0BAHUS;

MPOBOJIUTH KOCBEHHbIE U3MEPEHUS PU3NYECKUX BETMYMH (TUIOTHOCTD BEILIECTBA KUJKOCTU U TBEPAOTO TENa, CUJla TPEHHUS
CKOJIBKEHHUSI, 1aBJICHHE BO3/lyXa, BHITAJIKUBAIOIIAS CUIIA, JEHCTBYIOLIAsl HA TIOTPY>KEHHOE B )KUIKOCTh TEJNO0, KO3 PUIueHT
MOJIE3HOTO IEUCTBUS MPOCTHIX MEXAHU3MOB), CIIE1Ys MPEAJI0KEHHOW MHCTPYKIMU: TIPY BBINOTHEHUH U3MEPEHUN coOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UICKOMOM BEIIMYNHBI;

coOI01aTh TIpaBUiIa TEXHUKHN 0€30MMacHOCTH TIpH paboTe ¢ 1abopaTopHBIM 000PYT0BAHHUEM;



yKa3bIBaTh MPUHLHUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPONCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOITHECS
cocyabl, 0apoMeTp, pblyar, MOJBMKHBIA U HETIOABM)KHBIHN 070K, HAKJIOHHAS MJI0CKOCTH;

XapaKTepU30BaTh MPUHIUIIBI ACUCTBUS U3YUCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPO Ha UX OMHUCAHUS (B TOM
YUCJIe: MOAMMITHUKY, YCTPOMCTBO BOJOIIPOBOIA, TUAPABINYECKUM IIPECC, MAHOMETP, BBICOTOMED, ITOPIIHEBOM HACOC,
apeoMeTp), UCII0JIb3Ys 3HAHUS O CBOMCTBAX (PM3NYECKUX SBJICHUI U HEOOX0uMbIE (PU3MUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;
IPUBOJUTH MIPUMEPHI (HAXOUTh HHPOPMALIMIO O IPUMEpaX) IPaKTHUECKOT0 UCIOIb30BaHUS (PU3NUECKUX 3HAHUN B
IIOBCETHEBHOM JKM3HU 1 00ecriedeHHs 0€30aCHOCTH MpU OOpAILEHUH ¢ TPUOOPAMU U TEXHUUECKUMH YCTPONCTBaMH,
COXPAHEHUS 3/I0POBBS U COOJIIO/IEHUSI HOPM 3KOJIOTUYECKOTO MOBEACHMSI B OKPY KaIOLIEH cpee;

OCYLIECTBIATh OTOOP UCTOYHUKOB MH(opManuu B UHTEpHETE B COOTBETCTBHUH C 3a/IaHHBIM TOMCKOBBIM 3allPOCOM, HA OCHOBE
MMEIOIINXCS 3HAHUM U IyTEM CpaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIACISTh HHPOPMALIUIO, KOTOpas SBISETCS
MPOTUBOPEYUBOMN HIIM MOXKET OBITh HETOCTOBEPHOM;

MCIIOJIb30BaTh NPU BHINIOJHEHUH YUEOHBIX 3aJaHUI Hay4YHO-TOMYJIAPHYIO JTUTEPATypy PU3NUECKOTO COAEPKAHNUS,
CIPaBOYHbIE MaTepHUaIbl, peCypchl ceTH VIHTepHET, BIaaAeTh NpuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHuUs
nH(pOpMaIUU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE KPATKUE MHUChbMEHHBIE U YCTHBIE COOOIIEHHUSI HA OCHOBE 2—3 MCTOYHUKOB MH(pOpManuu GU3M4ecKoro
coJiep KaHusl, B TOM YUCJIE MMyOJIMYHO JIeJIaTh KPAaTKHE COOOIEHUS O pe3yJibTaTax MPOEKTOB WM YYEOHBIX UCCIEIOBAaHUM, TPU
ATOM IPaMOTHO MCIOJIb30BaTh U3yUECHHBIN MOHATUHHBIN annapat Kypca (U3HKHU, COMPOBOKIATH BHICTYIUIEHHUE TPE3EHTALUEH;
IIPU BBINIOJIHEHUH YUEOHBIX TPOEKTOB U MCCIEA0BaHUHN paclpenesTh 0053aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMHU 33JJa4aMH, CIICIUTH 32 BHIMOJIHEHUEM IUIaHA JEMCTBUM, aJleKBaTHO OIIECHUBATh COOCTBEHHBIN BKJIa/ B
NEATEIIbHOCTD IPYIIIbL, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.

K koHI1y 00y4yenus B 8 kjacce npeMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaxaTb C(POPMUPOBAHHOCTD Y
00y4aromuxcst yMEHHI:

HCIIOJIb30BaTh MOHATHS: MAacca U pa3MePbI MOJIEKYJI, TEMJIOBOE IBUKEHUE aTOMOB M MOJIEKYJI, arPETaTHbIE COCTOSHUS
BEILIECTBA, KPUCTAJUTMUECKUE U aMOp(HBIE Tella, HACBIIIEHHbI U HEHACBILLEHHBIH Map, BIaXXHOCTh BO3/1yXa, TEMIIEpaTypa,
BHYTPEHHSISI DHEPTHS, TETUIOBOM JIBUTATENb, JIEMEHTAPHBIN SJIEKTPUUECKUAN 3apsil, JIEKTPUUECKOE T0JIE, IPOBOJHUKHN U
TUAJIEKTPUKH, TTOCTOSIHHBIN JJIEKTPUYECKHUM TOK, MArHUTHOE TI0JIE;

pasnuyaTh SBJICHUSA (TEIIOBOE PACIIMPEHUE U CKATHE, TEIUIONEpEaaya, TEMIOBOE PaBHOBECHE, CMAUMBAaHUE, KATUJUISIPHbBIE
SBJICHMSI, UCITAPEHNE, KOHAEHC AU, IUIABJIIEHHE, KpUcTauIn3auus (OTBEpIEBAHKE ), KUIIEHHE, TeIJIonepeaadya
(TemIonpOBOHOCTb, KOHBEKLIHS, U3JIyYEHHE ), FMEKTPU3aLUs T€, B3aUMOJAEHCTBUE 3apsAI0B, IEUCTBUS JIEKTPUUECKOTO TOKA,
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KOPOTKOE 3aMbIKaHHE, B3aUMOJICVICTBUE MATHUTOB, IEUCTBUE MArHUTHOTO MOJISL HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHas
UHAYKIUS) IO ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX JAHHOE (PU3UUYECKOE SIBIICHUE;
pacmo3HaBaTh MPOSBICHUE N3YICHHBIX (DU3MUCCKUX SBJICHUA B OKPYKAIOIIEM MUPE, B TOM YHCIIC (PHU3NIECKUE SIBIICHUS B
MIPUPOJIC: MOBEPXHOCTHOE HATSHKEHUE U KATWJUISIPHBIC SBJICHUS B PUPOJE, KPUCTAIUIBI B pUpoe, nznydeHue ComHua,
3aMep3aHue BOJI0EMOB, MOPCKHE OpH3bl, 00pa3oBaHKE POCHI, TyMaHa, WHEs, CHETa, SJICKTPUUYECKUE SIBJICHHS B aTMOcdepe,
AIEKTPUYECTBO KUBBIX OPTAaHU3MOB, MAaTHUTHOE TI0JIe 3eMITH, JPEiQ MOIF0COB, POIIb MArHUTHOTO TOJIS JJIS )KU3HH Ha 3eMIIe,
MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTHIIPAKTUUECKYIO 337]a4y B YU€OHYI0, BBIJICNSATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )
(bU3NYECKUX SIBICHHUI;

OMKCHIBATH U3yUCHHBIE CBOMCTBA TN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (U3HUECKUE BEIUYUHBI (TEMIepaTypa, BHYTPEHHSS
JHEPIuUsl, KOJIUYECTBO TEIUIOTHI, YI€JIbHAs TEIUIOEMKOCTD BELIECTBA, YAEJbHAs TEIJIOTA IJIABJICHUS, YIEIbHAs TEIUIOTA
napooOpa3oBaHus, yJeabHas TEIJIOTA CTOPaHUs TOIUIMBA, KOA(DPUITUEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MAIIIUHBI,
OTHOCHUTEIIbHAS BIAXHOCTh BO3/1yXa, SJIEKTPUUYECKUH 3apsil, CUJIa TOKA, SJIEKTPUUYECKOE HAIPSIKEHUE, CONTPOTUBIIEHNE
MIPOBOAHUKA, YIEIHLHOE COMPOTUBIICHUE BEIIECTBA, pa00Ta U MOITHOCTh JIEKTPUUECKOTO TOKA), MPU OMHUCAHUU TPABUIIBHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCIIOJIH3YEMbIX BEJTUYMH, 0003HAUCHUS U €IUHULIBI (PU3NUECKUX BETUYNH, HAXO/IUTh
(hopMyJIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BETUYUHAMU, CTPOUTH rpadKu U3YUEHHBIX
3aBUCUMOCTEH (DM3UYECKUX BEIIMYUH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBIICHUS U MPOIIECCHI, UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO--
KHHETHYECKOU TEOPHH CTPOCHUS BEIIECTBA, IPUHIIHUI CYTIEPIIO3UIUH TT0JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsiia, 3akoH Oma JJid yyacTka 1enu, 3akoH Jhxoyns—JIeHua, 3aKkoH COXpaHeHUs! SHEPTUH, IPH 3TOM JIaBaTh CIOBECHYIO
(hOpMyTUPOBKY 3aKOHA U 3alMHMCHIBATH €T0 MATEMATHUYECKOE BHIPAKCHHUE;

OOBSICHATH (PU3MUECKHUE MTPOIIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYAIMi IPAKTUKOOPUEHTUPOBAHHOTO
XapakTepa: BhISIBISATH IPUUYMHHOCIIEICTBEHHBIE CBSA3HU, CTPOUTH OOBICHEHUE U3 1—2 JIOTHYECKUX I11aroB ¢ omopoi Ha 1-2
M3YUYCHHBIX CBOMCTBA (PU3UYECKUX SIBICHUM, (DU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a/1a4u B 2—3 JACHCTBUS, UCTIOJIb3YsI 3aKOHBI M (POPMYJIBI, CBS3BIBAIOIINE (PU3UUECKHIE BEIIMYNHBI: HA
OCHOBE aHajn3a yCJIOBUs 3a/1a4l 3alMChIBATh KPATKOE YCIOBUE, BBISBIISITh HENOCTATOK JTAHHBIX JIJI PELICHUS 3a1a4u,
BBIOMPATH 3aKOHBI U (DOPMYJIIBI, HEOOXOUMBIE NIJIsl €€ PEIIeHHs, TPOBOIUTH PACUETHl M CPABHUBATH MOJIYYCHHOE 3HAUCHUE
(M3UYECKOM BEIMUMHBI C U3BECTHBIMU JTAHHBIMU;

pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIH (PU3NYECKUX METO/I0B, UCIIOJIb3Ysl ONKUCAHUE UCCIIEIOBaHMS,
BBIJENATH ITPOBEPSAEMOE MPEATION0KEHUE, OLIEHUBATH MPABUJILHOCTD MOPSIAKA MPOBEICHUS UCCIEA0BaHUs, J€JIaTh BBIBOIbI;

11



MIPOBOAMTD OMBITHI 110 HAOTIOACHUIO (PU3UUECKHUX SBICHUN WU PU3NIECKUX CBOMCTB Tel (KaIWLISIPHBIC SIBICHUS,
3aBUCUMOCTb JIABJICHHSI BO3AYyXa OT €ro 00bEéMa, TeMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHMS U HATPEBAHUS ITPU U3TyYEHUU
OT LIBETA U3JTyYarolel (MorIomaromei) NoOBEpXHOCTH, CKOPOCTh HCIIAPEHUS BOJBI OT TEMIEPATYPBI KUAKOCTH U ILTOIIAIN €€
MTOBEPXHOCTH, JIEKTPU3ALUS TEN U B3aUMOJICHCTBUE 3JIEKTPUUYECKHUX 3aPsAI0B, B3AUMOJECHCTBUE MOCTOSIHHBIX MAarHUTOB,
BHU3yaJIM3alisl MArHUTHBIX MOJIEH OCTOSSHHBIX MAarHUTOB, AEMCTBUS MAarHUTHOTO IOJIS1 HA IPOBOAHUK C TOKOM, CBOWCTBA
AIIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATENSI TOCTOSTHHOTO TOKA): JOPMYIUPOBATH POBEPSIEMbIE TIPEIOI0KEHUS,
coOupaTh YCTAHOBKY U3 MPEI0KEHHOTO 000pyAOBaHNs, ONIUCHIBAThH XO/1 OMbITA U (POPMYITHUPOBATH BHIBOIBL;

BBIIIOJIHATH IPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa, CHJIbI TOKA, HAIIPSKEHUS C
MCIIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JAaTUUKOB (DU3HUECKUX BEIUYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM
3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMYMHBI OT APYTOM C UCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUN
(3aBHCHUMOCTb CONPOTUBIICHUS MPOBOIHUKA OT €r0 JUIMHBI, TUIOU[aJH MOMEPEYHOrO CEYEHUS U YJIETbHOTO COMPOTUBICHUS
BEILIECTBA MPOBOJIHUKA, CHJIBI TOKA, HIYIIET0 Yepe3 MPOBOIHUK, OT HAPSHKEHUS Ha MPOBOJAHKUKE, UCCIIEI0BAHNE
MOCJIETIOBATEIBLHOIO U MapajuIeIbHOIO COEIMHEHHI MPOBOIHUKOB): TUIAHUPOBAThH UCCIIEI0BAHNUE, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHUS, CIIETys MPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH B BUE TAOJIMI]
U TpauKOB, I€JaTh BHIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

IIPOBOAMTH KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BEMYMH (yIeTIbHas TEMJI0EMKOCTh BEIIECTBA, COMPOTUBIIEHUE TIPOBOIHUKA,
paboTa ¥ MOIIHOCTb 3JEKTPUUECKOTO TOKA): IUIAHUPOBATh U3MEPEHUS, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYS
MIPEIIOKEHHOW NHCTPYKIUH, U BBIYUCIIATh 3HAUYEHUE BEJTNYUHBL;

coOJII0/1aTh MTpaBuiia TEXHUKHU 0€30MMacCHOCTH IpH padboTe ¢ 1a00paTopHbIM 000PYI0BAHHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS U3YUCHHBIX TPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOM Ha UX OMHUCAHUS (B TOM
YHClie: CUCTEMAa OTOIUICHHSI JOMOB, TUTPOMETD, TapoBasi TypOHHA, aMIIEPMETP, BOIBTMETP, CUETUUK IJICKTPUUECKOM SHEPTHUH,
AJIEKTPOOCBETUTENbHBIE IPUOOPHI, HATPEBATEIBHBIE JIEKTPOIIPUOOPHI (IPUMEPHI), HIEKTPUUECKUE MPEAOXPAHUTEINH,
AJIEKTPOMArHuUT, 3JEKTPOABUTATEIb IOCTOSIHHOTO TOKA), UCIOJIb3Ys 3HAHUS O CBOMCTBAaX (PM3MUYECKUX SIBJICHUN U
HeoO0XouMble (PU3UUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUUYECKUE YCTPOMCTBA U U3MEPUTENbHBIEC TPUOOPHI IO CXEMAM U CXEMATUYHBIM PUCYHKAM
(’KMJIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOpPaHus, JIEKTPOCKOI, PEOCTar),
COCTABJISITh CXEMBI JIEKTPUUECKUX LENEN ¢ IOCIEI0BATENbHBIM U MTAPAJUICIbHBIM COCUHEHNUEM IEMEHTOB, pa3indas
yCIIOBHbIE 0003HAYEHHUSI 3JIEMEHTOB AIEKTPUUECKUX LETEH;
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MIPUBOANTH MPUMEPHI (HAXOIUTh HH(POPMAITHIO O IPUMEPAX ) MPAKTHIECCKOTO MUCTIOIb30BaHMS (U3HMUESCKIX 3HAHUH B
MMOBCETHEBHOM XKU3HU TSI 0OecTieueHrs 0€30MMacHOCTH TP 0OpAIIeHUH ¢ TPHOOpPaMH ¥ TEXHUYECKUMHE YCTPOUCTBAMH,
COXpaHEHUS 3JI0POBbs U COOIIOACHHUS HOPM SKOJIOTUYECKOTO OBEACHUS B OKPYIKAIOILIEH CPEE;

OCYUIECTBIISATh MOUCK UH(MOpMaIuK GU3HUECKOTO cofiep:kanus B IHTepHeTe, Ha OCHOBE UMEIOIINXCS 3HAHUHN U MyTEM
CpaBHEHUS JOTOIHUTEIbHBIX HICTOYHUKOB BBIJEIATH HHPOPMAIINIO, KOTOPAsi SIBJISIETCS MPOTUBOPEUMBOM HIIK MOXKET ObITh
HEJIOCTOBEPHOI;

UCII0JI30BAaTh MPU BBHIMOJIHEHUH YUEOHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO JINTEPaTypy PU3NUECKOro COACpKaHuUs,
CIIPaBOYHbIE MaTEPUAIIbI, peCypchl ceTH MIHTepHeT, BIaJeTh MpUuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3zoBaHuUs
MH(pOpMAaIU U3 OJJTHON 3HAKOBON CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC MMMChbMEHHBIE U KPATKUE YCTHBIE COOOIIEHNs, 0000111ast HHGOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB
(bM3UUECKOr0 COJEPKAHMS, B TOM YHUCIIE IMyOJIMYHO MPEACTABIATh PE3YIbTATHl IPOEKTHOW MJIM UCCIIEIOBATENBCKON
NEATEIbHOCTHU, MPU 3TOM I'PaMOTHO HCIIOJIb30BaTh U3YUCHHBIN MOHITUIHBIN anmnapaT Kypca (pU3uKH, COMPOBOKIAThH
BBICTYIUJIEHUE MTPE3EHTALIUEM;

MIPY BBIMOJTHEHUU YUYEOHBIX TPOCKTOB U UCCIEOBAaHUHN (PU3HUECKUX MPOIIECCOB PACIPENEATh 005I3aHHOCTH B TPYIIIE B
COOTBETCTBHHM C MIOCTABJIECHHBIMU 3ala4aMHU, CJIICANTh 32 BHINIOJHEHUEM IJIaHA IECTBUN U KOPPEKTUPOBATh €ro, aJIEKBATHO
OIICHHBATh COOCTBEHHBIN BKJIA] B IEATEILHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMMO/ICHCTBUE, TTPOSIBIISIS
TOTOBHOCTH pa3peniaTb KOHQIUKTHI.

K koHIly 00yueHus B 9 Kj1acce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaXXaTb CPOPMUPOBAHHOCTD Y
oOy4Jaroumxcst yMEHUM:

HCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTEpUATIbHAS TOUKA, TPACKTOPUS, OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBUKEHUS,
nedopmanus (yrnpyras, IuiacTuueckas ), TpeHue, IIEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh U TIEPETPY3KHU, IIEHTP
TSDKECTH, a0COTIOTHO TBEPIOE TEINO, IIEHTP THKECTH TBEPAOTO TeJa, PABHOBECHE, MEXaHUYECKUE KOJICOaHMs U BOJIHBI, 3BYK,
nH(DpPa3BYK U YIBTPa3BYK, dJICKTPOMArHUTHBIE BOJIHBI, IIKAJIa SJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPHI UCITYCKAHUS U MOTJIONIEHUS, ab(a, 6eTa- 1 TaMMa-u3TydeHus, U30TOIbI, SIepPHAs YDHEPTeTHKA;
pasnuyaTh siBJCHUS (paBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHEHHOE IBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE
JBUYKEHUE, CBOOOTHOE MaJIEHNE TEJ, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICCTBHUE TeJl, PEAKTUBHOE ABUKEHHUE,
KoJiebaTelbHOE ABMKEHHUE (3aTyXaloIIKe U BBIHYKJIEHHbIE KOJIe0aHus), p€30HAHC, BOJHOBOE JIBUYKEHUE, OTPAXKEHUE 3BYKa,
IPSMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE U MIPEJIOMIICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE
0eJIoro CBeTa B CIEKTP U CIOKEHUE CIIEKTPATIbHBIX LIBETOB, JUCIEPCHS CBETA, €CTECTBEHHAS! PAAMOAKTUBHOCTD,
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BO3HUKHOBEHUE JIMHENYATOTO CIEKTPa U3IYUEHHs) [10 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NYECKUX SIBICHUN B OKpYKaroIleM MUpe (B TOM 4yuciie (U3NUecKre SIBJICHUS B
MIPUPOJE: NPHUIKBBI U OTIUBBI, IBM>KEHHE IUTaHEeT COTHEYHON CUCTEMBI, pEAKTHBHOE IBHYKEHUE KUBBIX OPraHU3MOB,
BOCITPHUSITUE 3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMH, 9XO0, IBETA TE€J, ONTUUECKUE SBIICHUS B
npupojie, OUOIOrMYecKoe NeHCTBUE BUANMOTO, YIbTPa()HOIETOBOTO U PEHTTEHOBCKOTO U3JIyY€HUN, €CTECTBEHHBIH
paaMoOaKTUBHBIN (POH, KOCMUYECKUE JTyUH, PAIHOAKTUBHOE U3ITy4Y€HHE IPUPOIHBIX MUHEPAJIOB, JCHCTBHE PaJMOaKTUBHBIX
U3JTy4YEHUN HAOpPraHU3M 4eJIOBEKa), PU 3TOM MEPEBOAUTDH MIPAKTUUECKYIO 3a/1a4y B yUe€OHYIO, BBIIEIATH CYLIECTBEHHbBIE
CBOMCTBa (MpU3HAKK) PUINUECKUX SBICHUI;

OIKCHIBATh U3yUEHHBIE CBOICTBA TeN U (PU3NUECKUE ABJICHUS, UCTIONb3Ysl (PU3NUECKHUE BETMUUHBI (CPEIHSSI U MTHOBEHHAs
CKOPOCTb T€Jia IPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, ITIEPEMELICHUE, ITyTh, YIJI0OBasi CKOPOCTh, CUJIA TPEHUS, CUIa
YIOPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOAHOTO MA/IEHUS, BEC T€a, UMITYJIbC Tea, UMITYJIbC CHIIbI, MEXaHHUYECKas paboTa
Y MOIIIHOCTb, TOTEHIMAJIbHAS SHEPT U TeJla, OIHATOIO HaJl IOBEPXHOCTHIO 36MJIH, TOTEHIIMAIbHASI SHEPT S CKATOU
MPY>KWHBI, KHHETUYECKas SHEPTHsl, MOJIHAsI MEXaHUYECKasl SJHEPrusl, IEPUOJ] U YacTOTa KOJIeOaHUM, JJIMHA BOJIHBL, TPOMKOCTb
3BYKa U BbICOTa TOHA, CKOPOCTh CBETA, OKA3aTe b MPEIOMIICHUS CPE/Ibl), TPU ONMKUCAHUU NMPABUIILHO TPAKTOBATh (PU3UUYECKHI
CMBICJI UCIIOJIb3YEMBIX BETUYNH, 0003HAYECHUS U €IMHULIBI (PU3HUUYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbl, CBA3BIBAIOLINE
JaHHYI0 (PU3UYECKYIO BEIMYHMHY C APYTUMH BEJIMYMHAMH, CTPOUTH IPAPUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PM3HUUECKUX BEJINYUH;
XapaKkTepU30BaTh CBOMCTBA Tell, GU3NUYECKUE SIBJICHUSI U MTPOLIECCHI, UCTIOJb3YS 3aKOH COXPAaHEHUs SHEPTHH, 3aKOH
BCEMHMPHOT'O TATOTEHHUS, IPUHLMUII CYTIEPIIO3UIIMH CHJI, IPUHIIMII OTHOCUTENIBHOCTH [ 'anues, 3akoHbl HproTOHA, 3aKOH
COXPaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUSI U IIPEJIOMIIEHHUS CBETA, 3AKOHBI COXPAaHEHUS 3apsI0BOI0 U MAaCCOBOTO YHCEII IIPU
SJIEPHBIX PEAKIUAX, IPU STOM JaBaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;
OOBACHATH (PU3NYECKUE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCJI€ U B KOHTEKCTE CUTYallUuid MPAKTUKOOPUEHTUPOBAHHOTO
XapaKkTepa: BBISBISTh MPUYNHHO-CIIE/ICTBEHHBIE CBSA3H, CTPOUTH O0BSICHEHUE U3 2—3 JTOTMYECKUX IIaroB ¢ onopoit Ha 2—3
M3YUYEHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a7auu (OMUPAIOIIUECs HAa CUCTEMY U3 2—3 ypaBHEHUI), HCTIONbB3YsI 3aKOHBI M POPMYJIbI, CBSA3BIBAIOIINE
(bu3nyeckre BEIMUMHBL: HA OCHOBE aHAJIM3a YCIOBUS 33J]a4ul 3alIUChIBAaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTAIOIINE HIIH
M30BITOYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE I PEIICHUs, TPOBOIUTH PACUETHI U OLIEHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHs (PU3NUECKON BEJTMYMHBI,
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pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH (PU3UIECKIX METOJIOB, UCIIOJIb3YS OMHCAHNUE UCCIIECIOBAHMS,
BBIJICTISITH MPOBEPSIEMOE TPEION0KEHUE, OLEHUBATh MPABUILHOCTD MOPSIKA IPOBECHUS UCCIIEA0BaHNUs, 1€TaTh BBIBODI,
UHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHUN U OIBITOB;

IIPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (U3UUECKUX SIBICHUHN WK (U3UUYECKUX CBOMCTB Tel (M3y4eHHE BTOPOTO 3aKOHA
HreroToHa, 3aK0HAa COXpaHEHUs YHEPTUH, 3aBUCUMOCTD MEpHo/ia KOJeOaHH NMpy>KMHHOTO MasiTHUKA OT MacChl Ipy3a U
KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTD OT aMIUTUTY Ibl MaJIbIX KOJI€OAHUM, TPSIMOJIMHEHHOE PACTIPOCTPAHEHHE CBETA,
pasnokeHue 0eoro cBeTa B CIEKTP, M3yUYeHHE CBOMCTB M300pakKeHHs B TJIIOCKOM 3€pKajie U CBOMCTB U300pakKeHUs IpeIMeTa
B coOuparoie JuH3e, HaOII0IeHNE CIUIOMIHBIX U JTMHEWYATBIX CIIEKTPOB U3JIyUEHHUS): CAMOCTOSTEIbHO COOMPATh YCTaHOBKY
13 N30BITOYHOTO HabOpa 000PYI0BaHMSI, OIMCHIBATH X0/ OIBITA U €T0 PE3YJIbTaThl, (POPMYIHPOBATH BHIBODI;

MIPOBOANTH MPH HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHUM, OMPEIEIIsss CPeIHEe 3HAUCHHE U3MEPSIEMOIl BETMIMHBI
(bokycHOe paccTosiHUE cOOMparoIel JIMH3bI), 000CHOBBIBATH BHIOOP crioco0a u3MepeHus (M3MEpPUTEILHOTO MpUdopa);
IIPOBOAMTD UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH C UCIIOJIb30BAHUEM IPSMbBIX U3MEPEHUH (3aBUCUMOCTD ITyTH
OT BPEMEHHU NIPU PAaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHOM CKOPOCTH, EpUoAa KoJeOaHni MaTeMaTUYECKOT0 MasiTHUKA OT
JUTMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETA OT yIJIa MaJICHUS U yTriia MPeJOMJICHHs OT yTriia MaJeHusl): TNIaHUPOBATh
HCCJIEIOBaHHE, CAMOCTOSITENIBHO COOMPATh YCTaHOBKY, PUKCUPOBATH PE3yIbTaThl MOIYUYEHHON 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE TaOIUIl U TpadUKOB, JIeTaTh BHIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHUS;

MPOBOANTH KOCBEHHBIE U3MEPEHUsT (PU3MUECKUX BEIMIUH (CPEIHSASA CKOPOCTh M YCKOPEHHE TeNa IPH PaBHOYCKOPEHHOM
JIBWYKCHHUH, YCKOPEHHE CBOOOTHOTO MAICHHSI, )KECTKOCTh MPYKUHBI, KOAPDUIIUEHT TPEHHS CKOIBKCHUS, MEXaHUYECKast
paboTa ¥ MOIIHOCTbH, YACTOTA M MEPHO] KOJIeOaHH MaTeMaTHIECKOTO U TIPYKHHHOTO MasiTHUKOB, ONTHYECKAas Cujla
coOuparolie JTMH3bI, paTUOAKTUBHBIN (DOH): TUTAHUPOBATH U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO0 YCTAHOBKY U
BBITIONTHATH H3MEPEHUS, CIEIYsI MPEATOKEHHON HHCTPYKIIMH, BEIYUCIATH 3HAUCHNE BETMUMHBI U aHATU3UPOBATH MOTYICHHBIE
pe3yJbTaThl ¢ YYETOM 3aJaHHOU MOTPEIIHOCTU U3MEPEHU;

coOJI0/1aTh MIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIpH paboTe ¢ 1ab0paTOpHBIM 000PYT0BAHHUEM;

pa3ianyaTh OCHOBHBIC MTPU3HAKY U3YYCHHBIX (DU3MUECKUX MOJIENCH: MaTepraibHas TOYKa, aDCOIIOTHO TBEPIOE TEINO,
TOYCYHBI UCTOYHHK CBETA, JTy4, TOHKAs JIMH3A, IJITAHETapHas MOJIENIh aTOMa, HyKJIOHHAS! MOJIEIh aTOMHOTO Spa;
XapaKTepU30BaTh MPUHITUIIBI ACHCTBHUS U3YUCHHBIX MPUOOPOB U TEXHUIECKUX YCTPOMCTB C OTIOPO Ha MX OMUCAHUS (B TOM
YHClie: CIIUAOMETP, JATYUKU TOJIOKEHUS, PACCTOSIHHSI U YCKOPEHUSI, paKeTa, 3X0JIOT, OUKH, IEPUCKOII, (hoToamnmapar,
ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, Kamepa BuibcoHa), uCnosib3yst 3HaHUsL O CBOMCTBaX (PU3NYECKUX SBJICHUN
U HeoOXoauMble (U3NYECKUE 3aKOHOMEPHOCTH;
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WCITOJIH30BATh CXEMBI M CXEMATUYHbBIC PUCYHKH U3YYCHHBIX TEXHUUECKUX YCTPONCTB, H3MEPUTEIHHBIX IPHUOOPOB U
TEXHOJOTUYECKUX MPOLIECCOB MPU PEUICHUH YUYEOHO-TIPAKTUUECKUX 3a]1a4, ONTUYECKUE CXEMBbI JIsl TOCTPOCHUS U300pakeHU !
B IUIOCKOM 3€pKajie U COOMpAIoIeH JIMH3E;

IPUBOJIUTD MPUMEPHI (HAXOUTh HH(OPMAITUIO O MPUMEpaX) MPAKTUUECKOr0 UCTIOIb30BaHUs PU3NYECKUX 3HAHUM B
MOBCEAHEBHOM JKU3HU JIJIs 0OecrieueHrs 0€30MacHOCTH MpU 00paleHUuu ¢ IpUOOpaMH U TEXHUYECKUMU YCTPONUCTBAMU,
COXpaHEHUS 3/I0POBbs U COOIOACHUS HOPM APKOJIOTHYECKOTO TTOBEACHUS B OKPY KaIOIel Cpejie;

OCYUIECTBIISTh MOUCK UH(MOpMAIUK GU3HUECKOTO cojiep:kanus B IHTepHeTe, CaMOCTOSITENIbHO (hOPMYTTUPYS TOMCKOBBIN
3anpoc, HaXOAUTh MyTH OMPEIETICHUS JOCTOBEPHOCTH MOTYyYEHHON HHPOPMAIIUK Ha OCHOBE UMEIONTUXCS 3HAHUN U
JOTIOJTHUTEIIBHBIX HICTOYHUKOB,;

MCIIOJIL30BATh MPH BHITIOTHEHUN YUEOHBIX 3aIaHUN HAyYHO-TIOMYJISIPHYIO JTUTEPaTypy (PU3NUECKOTO COACpIKAHMUS,
CIIpaBOYHBIE MaTepHUaibl, pecypchl ceTr MIHTEepHET, BIaJeTh MPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA, MPEOOPa30BaAHUS
nH(pOpMAaIU U3 OJJHON 3HAKOBON CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbBIC MMCbMEHHBIC U YCTHBIE COOOIICHHS HA OCHOBE MH(OPMAIIUU U3 HECKOJIBKUX UCTOUHUKOB
(U3UYECKOTO COJIEPIKAHMS, IyOJIMYHO TPEICTABIISATh PE3YIbTaThl TPOSKTHON UITU MCCIIEI0OBATEILCKON ACSITEIBbHOCTH, TIPH
HTOM IpaMOTHO UCIOJIb30BaTh N3YUCHHBINA MOHATUHHBIN amnmapat u3y4aeMoro pasjaeina (U3uKd U COMPOBOXKIATh
BBICTYIUICHUE TIPE3CHTAINEH ¢ yIETOM OCOOCHHOCTEHN ayTMTOPUU CBEPCTHUKOB.
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3. COAEP KAHUE OBYUYEHUA
7 KIIACC

Pasznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY:KAIOLIEro Mupa.

®u3uka — HayKa o pupoae. Asnenns npupoasl. PU3NYECKUE SBICHUS: MEXaHUYECKUE, TEIIOBBIE, dJIEKTPUIECKHUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BennunHbl. 3Mepenune ¢pusznueckux BennuuH. Ousndeckue npudopsl. [lorpemHocts u3smepeHui.
MexyHapoaHas cucTeMa eIMHULL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH U3Y4alOT NpUpoAy. EcTrecTBeHHOHAYUYHBIN METO/] TIO3HAHUS: HAOIIO/IEHNUE,
MIOCTaHOBKA HAyYHOT'O BOIIPOCA, BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE FMIOTE3, 00BICHEHHE HA0II01aeMOT0
aByieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

MexaHnueckue, TEIIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHMUS.
dusznueckue npudOpsI U MpoLeTypa IPSIMbIX U3MEPEHUIN aHAIOTOBBIM U IU(MPOBBIM MPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
OmnpenenenHre UEHbI IEIEHUS MIKaIbl U3MEPUTEIBLHOTO Tprlopa.
N3mepeHne paccTosHUM.
N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.
Onpenenenne pa3MepPOB MajbIX TEJ.
N3mepenne temnepaTypbl IPU NOMOIIH KUIKOCTHOTO TEPMOMETPA U AATYUKA TEMIEPATYPHI.
[IpoBenenue nccaea0BaHus MO MPOBEPKE TMITOTE3bI: TaIbHOCTh MOJETA MIApUKa, MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OoJIbIIIe BHICOTA MTyCKa.

Pa3znen 2. IlepBoHayasibHble CBeIeHUS 0 CTPOEHNH BellecTBA.

CrtpoeHue BemecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKA3bIBAKOIINE JUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmkeHue yactull BeuiectBa. CBsi3b CKOPOCTH JABMKEHUS YaCTHULL C TeMIiepaTypoid. bpoyHoBckoe nBuxenue, auddysus.
B3anmonenicTBre yacTUIl BEMIECTBA: PUTSHDKEHUE U OTTAIIKABAHUE.
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ArperaTHble COCTOSHUS BEILIECTBA: CTPOCHHE ra30B, KUIAKOCTEH U TBEPIBIX (KpUCTATUIMYECKHX) Tesl. B3auMocBs3b
MEXIy CBOMCTBAMHM BEILIECTB B Pa3HBIX arperaTHbhIX COCTOSIHUAX U UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO IBYKCHHSI.
Hab6nronenune nuddysun.
Habmonenue siBieHnid, O0BSICHIIOUINXCSA MPUTHKEHUEM HIIM OTTAIKMBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

OueHka quaMeTpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (hoTorpaduii).
OnbITHl IO HAOIOIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
OMnBITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJIIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:keHHe U B3auMO/ielicTBHE TeJl.

Mexanunueckoe 1BrxeHrne. PaBHOMepHOE U HepaBHOMeEpHOE BMkeHUE. CkopocTh. CpenHsis CKOPOCTh pU
HEPAaBHOMEPHOM JIBUKEHUU. PacuéT myTy U BpeMEHU JBUKEHUS.

SBneHue uHepIMU. 3aKOH MHEpLMU. B3anmoaelicTBrE TeN Kak TpUUKMHA U3MEHEHUSI CKOPOCTH ABMXKEHHUS Tesl. Macca Kak
Mepa uHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBsA3b MIIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTRA.

Cuita kak XapakTepUCTUKA B3auMoAecTBUs Tesl. Cuia yrpyrocty U 3akoH ['yka. I3MepeHne cuiibl ¢ TOMOIIBIO
TWHAMOMETpA. SIBleHUE TATOTEHUA U cuia TsbkecTu. Cuia TshKeCTH Ha Ipyrux miaHnerax. Bec tema. Hesecomocts. Cnoxkenue
CWJI, HAIIPaBJIEHHBIX 110 OAHOM npsiMoil. PaBHoelcTByomas cuil. Cuna TpeHusi. TpeHue CKOMbKEHNs U TPEHHUE MOKOSI.
Tpenue B mpupoae v TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBHKEHUS Tea.

N3mepenre CKkopoCTH MPSIMOIMHEUHOTO JBUKEHUS.
Hab6nronenue siBeHUst HHEPIIUH.

Hab6nronenue n3MeHeHusi CKOpOCTH TPU B3aUMOICHUCTBUU TElL.
CpaBHEHHE Macc 10 B3aMMOJIEHCTBHIO TEJL.

CrnoxeHue Cuil, HalpaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopnuie padbomel u onvimol.

OmnpeneneHre CKOPOCTU PABHOMEPHOTO JIBHKEHUSI (IIAPUKA B AKUAKOCTH, MOJEIH SJIEKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).
Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpyCcKa WM [IapuKa MO HAKJIOHHOM MIIOCKOCTH.
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Onpenenenue MmI0THOCTH TBEPAOTO TeNA.
OMnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSLKEHUS (ehopMaIiuu) NpyKUHbI OT MPUITOKEHHON CUIIBIL.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHHS CKOJIBKEHHUSI OT BEca TeJla U XapaKTepa COMPUKACAFOIINXCS
ITOBEPXHOCTEN.
Pa3nen 4. JlaBjieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.
JlaBnenue. CriocoObl yMEHBIIICHUS U yBEIUYEHUs JaBiieHus. J[aBneHue raza. 3aBUCUMOCTD JaBJICHUS ra3a oT 00bEMa,

temnepatypsl. [lepegada naBineHust TBEPABIMU TEJIAMHU, KUJIKOCTSIMU U razamu. 3akoH [lackans. [TneBMaTHyeckue MaliuHEI.

3aBUCUMOCTD JAABJICHMS )KUJIKOCTU OT r1yOuHbl. ['uapoctatuueckuid napagokc. Coodiaromuecs cocyasl. [ uapaBinueckue
MEXaHU3MBI.
ATtMmocdepa 3emnu u atMmocepHoe naBiaeHue. [IpuunHel cyiecTBoBaHUS BO3AYLIHON 0005104kH 3eMin. OnbIT

TOppI/I‘{eJIJII/I. HSMCpeHI/IG aTMOC(l)CpHOFO JaBJICHUA. 3aBHCHUMOCTD aTMOC(I)CpHOFO HaBJICHUA OT BBICOTHI HAJl YPOBHCM MOPA.

[TpuGopsl 115 U3MEpPEeHUsT aTMOC(PEPHOTO TABICHUS.
JleficTBHE KMIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX Teslo. BriTamkuBaromnias (apxuMeaoBa) cuia. 3aKkoH Apxumesa.
[InaBanue Ten.BozmyxoruiaBanue.
Hemoncmpauuu.
3aBUCUMOCTH JaBJICHUS Ta3a OT TEMIIEPATYPHI.
[Tepenava naBiieHUs KUIKOCTHIO U Ta30M.
Coobmrarouecst CoCy/ibl.
I'mapaBnnueckunii mpecc.
[IposiBeHue necTBUs aTMOC(PEPHOTO TABICHUS.
3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIBI OT 00BbEMA NOTPY>KEHHON YaCTH TeJa U MIIOTHOCTH KUIKOCTH.
PaBeHCTBO BhITAJIKMBAIOUIEH CUJIIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue 11aBaHus TEN: TJIaBaHUE WM OTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOIIEHHUSI TUIOTHOCTEN TEJIA U )KUIKOCTH.
Jlabopamopnsie pabomul u onvimol.
WccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIC OT 00bEMa MOTPYKEHHOHN B JKUIKOCTh YACTH TeJa.
OmnpeneneHre BBITAIKUBAIOIIEH CHITBI, JEHCTBYIOIIEN HA TEJO, HOTPYKEHHOE B )KUJIKOCTD.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, IEMCTBYIOLIEH HA TEJIO B KUJIKOCTH, OT MACCHI TeA.
OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BHITAUIKHUBAIOIICH CHJIBI, JCHCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00BhEMa
MOTPYKEHHOM B KUJKOCTh YACTH TEJIA U OT TNIOTHOCTHU KUIKOCTH.
KoncrpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U ONIPEICSICHUE €€ IPy30M0IbEMHOCTH.
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Paznen 5. PaGora 1 MOIIHOCTH. DHEPrus.

Mexannueckas paboTa. MOIIIHOCTb.

[IpocTbie MeXaHU3MBI: pblYar, 0JIOK, HaKJIOHHAs MI0cKoCTh. [IpaBuiio paBHoBecus poruara. [Ipumenenue npasuia
paBHOBecCHUS phiuara K 0JIoky. «3o0sotoe nmpaBmiio» Mexanuku. KI1J[ mpocTeix Mmexanm3moB. [IpocTeie MeXaHU3MBI B OBITY 1
TEXHUKE.

Mexannueckas dHeprus. Kunetnueckas u noreHunanbHas sHeprus. llpespamnienne oqHOro Buj1a MEXaHM4ECKOM YHEPTUH
B JIpyroi. 3aKOH COXpaHEHHUs SHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

[TpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomel u onvimol.
Omnpenenenue pabOThI CUIIBI TPEHUS ITPU PABHOMEPHOM JIBHYKCHHUH TeJla IO TOPU30HTAILHON TOBEPXHOCTH.
HccnenoBanue ycinoBuii paBHOBECHS pblyara.
N3mepenne KII/] HaKIIOHHOM MJIOCKOCTH.
N3yyeHne 3aKoHa COXpaHEHUSI MEXAHUUYECKON SHEPTUH.
8 KNIACC

Pa3zpnes 6. TeruioBbie siBJICHUA.

OCHOBHBI€ TOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKON TEOPUHU CTPOCHHMS BellecTBa. Macca u pa3Mepsl aTOMOB U MOJIEKYJI.
OnbIThI, TOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHNS MOJIEKYJIIPHOKUHETHYECKON TEOPUH.

Mogenu TBEPAOTO, XKUAKOTO U ra3000pa3HOro coctosiHuil BemecTa. Kpucrammueckue u amopdusie Tena. O0bsicHEHUE
CBOWCTB I'a30B, KUIKOCTEHU U TBEPIBIX TEJN HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKON Teopun. CMauynBaHue U
KanWJUISIPHBIE SBJIEHUSA. TEIIOBOE PACIIMPEHUE U CHKATHUE.

Temnepatypa. CBs3b TEMIIEpPATypbl CO CKOPOCTHIO TETJIOBOTO BHMKEHUS YyacTull. BHyTpennsis sneprus. CriocoOsl
M3MEHEHUsl BHyTPEHHEHN 3HEPTUu: TeIUIonepeada u CoBepiieHue padboTel. Buabl Temnonepeaauu: TemIonpoBOIHOCTD,
KOHBEKIIUS, U3JIyYECHHE.

KomnuecTBo TemioTel. Y nenbHas TEII0EMKOCTh BEIIECTBA. TeII000MEH U TEIIJIOBOS paBHOBECHE. Y paBHEHHUC
TeruioBoro 6anaHca. [1naBnenue u oTBepAeBaHNE KPUCTAUTMYECKUX BEUIECTB. Y Ie/IbHas TEIUIOTA IJIaBICHHUS.
[TapooOpazoBanue u konaencauus. Mcnapenue. Kunenue. Y aenpHas TemioTa napoodpazoBaHusi. 3aBUCUMOCTb TEMIIEPATyPbl
KUTIEHUS OT aTMOC(HEPHOTO JIaBJICHUS.

Brnaxxnocts Bo3ayxa.
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DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUs.
[Ipuniune padotsl TeruoBbix apurareneit KITJ termoBoro nuratens. TernmoBeie IBUTraTe N U 3alIUTa OKPYKAIOIICH
Cpenbl.
3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TEIUJIOBBIX MPOIECCaX.
Jlemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO IBYKCHHSI.
Hab6mronenune nuddysun.
HaOnronenue siBeHnit cMauMBaHUS M KaMWIISIPHBIX SIBICHUN.
Ha0ntonenue TenioBoro pacimpeHus Ted.
N3meHenue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HAarPEBAHUU WJTH OXJIQK]ICHUU.
[IpaBuia u3MepeHus TEMIIEPATYPHI.
Buasl Termionepenayn.
OxJtaxkieHue pu COBEPIIICHUU padOThI.
9. HarpeBanue mipu coBepiiieHuU pabOThl BHEIIIHUMH CUJIAMHU.
10.CpaBHEeHUE TEMIOEMKOCTEN pa3IMYHBIX BEILIECTB.
11.Habmroienue KumneHusl.
12.Habnro1eHre noCTOSHCTBA TEMIIEPATYPbl IPH IJIABJICHUU.
13.Mojaenu TeIIOBBIX JIBUTATEIICH.
Jlabopamopnsie padbomul u onvimol.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIHA caxapa.
OnbITeI O HAOJIOACHUIO TETVIOBOT'O PACIIUPEHUS Ta30B, KUIKOCTCH U TBEPABIX TEI.
Omnpenenenve AaBJIeHUS BO3MyXa B Oa/NIOHE IIMPUIIA.
OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHS BO3yXa OT €ro 00bEMa M HAarpeBaHUS WU OXJIAKICHHUS.
[IpoBepka rumoTe3pl IMHEHHONM 3aBUCUMOCTH IJTUHBI CTOJIOMKA KHIKOCTH B TEPMOMETPHUECKOM TPYyOKe OT TEMIIEpaTyphl.
Hab6nronenue n3MeHenusi BHyTpEHHEH SHEPTUH Teja B pe3yIbTaTe TeIUIonepenadn U padoThl BHEIIIHUX CHIL.
HccnenoBanne SBICHUS TEIUIOOOMEHA MPY CMEIIMBAHUH XOJIOIHON U TOpsSYSH BOJIBI.
. Omnpenenenne KOJIWYECTBA TEIUIOTHI, MOTYYEHHOTO BOION MIPH TEINIOOOMEHE C HArPEThIM METAJUTHYECKUM IHITUHIPOM.
10 OnpeneneHue yaeabHOU TENIOEMKOCTH BEIIECTBA.
11.WccnenoBanue mporecca UCIapeHusl.

PN

DN U R LN
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12.0npeaeneHue OTHOCUTENHHOM BIAKHOCTH BO3yXa.
13.0npenenenue yaeabHONU TEIUIOTHI TUIABJICHUS JIbJIA.

XN WD =

Paznen 7. DaekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

DnekTpuzanus Ted. JBa poja aneKkTpuyeckux 3apsaaoB. BzauMoaelcTBue 3apsskeHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTD
CUJIbI B3aUMOJICUCTBHS 3aPSHKEHHBIX TEJ OT BEJIMYUHBI 3apPSAJ0B M PACCTOSTHUS MEXAY TEIaMu).

Onextpuyeckoe noje. Hanpspk€HHOCTD 31€KTpUYecKoro nodis. [IpuHImn cynepno3uuny 31eKTpUYeCcKUX mojiei (Ha
KaueCTBEHHOM YPOBHE).

Hocurenn snexrpuyeckux 3apsAaoB. DJIEMEHTAapHBIN dJIeKTpudecknii 3apsaa. Ctpoenue atoma. [IpoBogHuky n
TVDJIEKTPUKHU. 3AKOH COXPAHEHUS IEKTPUUYECKOTO 3apsiaa.

DNEeKTPpUYECKUN TOK. Y CIIOBHSI CYLIECTBOBAHUS IIEKTPUUECKOr0 TOKA. VICTOYHMKH TOCTOSIHHOTO TOKa. JleicTBus
AIEKTPUUECKOTO TOKA (TEIJIOBOE, XUMUUECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B )KUJIKOCTSX U Ta3ax.

Onexrpuyeckas nenb. Cuiia Toka. DieKTpudyeckoe HanpspkeHue. ColpoTUBIIEHUE IPOBOAHUKA. Y IEJIBHOE
CONPOTHUBIIEHUE BenlecTBa. 3akoH Oma Ji1s yuacTtka nend. [locnenoBarensHoe U MapamuieIbHOE COEUMHEHNE ITPOBOIHUKOB.

PaboTta 1 MOLTHOCTB ANIEKTPUUECKOro TOKa. 3akoH J[xoyns—JIenna. Dnekrpudeckue Lenu 1 noTpeduTenu
ANIeKTpUUecKoi sHeprun B ObITy. KopoTkoe 3ambikaHue.

ITocrosiHHbIe MarHUTHL. B3anmoielicTBHE MTOCTOSTHHBIX MAarHUTOB. MaruutHoe nose. MarauTHoe noJie 3eMJIu U €ro
3Ha4YEeHUE IS )KM3HA Ha 3emuie. OnbIT Opcerena. MarHuTHOE MOJIe AIEKTPUYECKOT0 TOKa. [ [puMeHenne 31eKTpOMarauToB B
TeXHHUKE. J[eNCTBHE MAarHUTHOTO ITOJIS1 HA IPOBOJIHUK C TOKOM. DJIEKTPOABUTATENL IOCTOSIHHOTO TOKA. Vcnosnb3oBanue
ANEKTPOABUTATEIIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHue snekTpoMaratuTHOW nHAyKuuu. [Tpasuno Jlenna. Dnexrporenepartop. CriocoObl MOaydeHUs
ANEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX MICTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poJia 3JIEKTPUUYECKUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOMA.

DIIeKTpOCTaTUYECKAst HHAYKIIHUS.

3aKOH COXPaHEHUS JIEKTPUUYECKHUX 3apsI0B.

[IpOoBOIHUKM U JUBIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHMKN TOCTOSTHHOTO TOKA.
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9. JlelcTBUS 2JIEKTPUUECKOTO TOKA.
10.25eKTprUUeCKHil TOK B )KUIKOCTH.
11.T"a30BBIi1 pa3ps.
12.1i3mepeHue cuibl TOKa aMIepMeTpoM.
13.M3MepeHue 3JIeKTPUYECKOTO HAMIPSKEHUS BOJTBTMETPOM.
14.Peoctar u Mara3uH CONpPOTUBIICHUH.
15.B3auMoieficTBIE TOCTOSIHHBIX MArHUTOB.
16.MonenvnpoBaHue HEBO3MOKHOCTH Pa3AEICHUS MTOJTOCOB MarHUTA.
1'7.MonennpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
18.0mbIT Opcrena.
19.MaruuTHo€e noJyie ToKa. DJIEKTPOMATHHUT.
20./leiicTBrE MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
21.2meKTpoIBUTaTeNlb NOCTOSHHOTO TOKA.
22.VccnenoBaHue SIBIEHUS SJIEKTPOMArHUTHOW UHIYKIIUU.
23.0nbiTel @apanes.
24.3aBUCUMOCTb HAIPaBJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHUI €r0 BO3HUKHOBEHHUSI.
25.27EeKTpOreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.
OnbITel IO HAOIOACHUIO JIEKTPU3ALUU TEJI MHIYKIIUEH U TTPU COMPUKOCHOBEHUH.
UccnenoBanue AeCTBUS JIEKTPUUYECKOTO MOJISI Ha MPOBOJHUKH U TUJICKTPUKH.
COopka u npoBepka pabOThI ANEKTPUIECKON LIETTH MOCTOSTHHOTO TOKA.
N3MmepeHue u peryimpoBaHue CUIIbl TOKA.
N3MepeHue u peryJmpoBaHUe HANIPSAKEHUS.
HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UAYIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAITPSIKEHUS HA
pe3ucrope.
7. OnbIThL, IEMOHCTPUPYIOILIKE 3aBUCUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS TPOBOIHUKA OT €0 JJIUHBI, IUIONIAI1
MONEPEYHOr0 CEYEHHUs U MaTepuana.
8. IIpoBepka nmpaBuiia CI0KEHUS HAMPSKEHUI TIPU MOCIIEI0BATEIbHOM COCIMHEHUU ABYX PE3UCTOPOB.
9. IlpoBepka mpaBuia Ajsi CUJIbl TOKA IIPU MapauieIbHOM COeIMHEHUH PE3UCTOPOB.
10.Onpenenenue paboThl ANEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.
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11.0npeaenenne MOITHOCTH JIEKTPUUECKOTO TOKA, BBIIEIISIEMON HA PE3UCTOPE.

12.MccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 JTAMIIOUKY, OT HAIIPSKEHUS Ha HE.

13.0npenenenune KIIJI narpeBarens.

14.ViccneqoBanre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.

15.M3y4eHne MaraHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB MPU MX 00BbEIMHCHUN U Pa3JICIICHUH.

16.MccnenoBanue ASMCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.00bIThL, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh CUJIbI B3aUMOJICUCTBUS KAaTyIIKKA ¢ TOKOM U MarHuTa OT CUJIbI TOKA U HaIllpaBJICHUS
TOKa B KaTyIIKeE.

18.M3ydyeHune 1eMCTBUS MATHUTHOTO MOJISI HA MIPOBOJIHUK C TOKOM.

19.KonctpyupoBanue u usyueHue paboThl 3JEKTPOIBUTATEIS.

20.U3mepenue KII/ 351eKTpoABUTaTENbHON YCTAHOBKH.

21.00bIThI O UCCIIEIOBAHUIO SABJICHUS AJEKTPOMArHUTHOM MHIYKIIMU: UCCIEAOBAaHNE NU3MEHEHUI 3HAYCHUS U HAIIPABIICHUS
WHYKIIMIOHHOTO TOKA.

9 KUIIACC

Pa3znes 8. Mexanuyeckue siBJeHUsI.

Mexannueckoe nBmxeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUUECKOTO JBHKECHMUS.
PaBHOMepHOE npsiMoNMHENHOE ABHKEHNE. HepaBHOMEpHOE TpsAMoInHerHOe ABrKeHUE. CpeHsst 1 MTHOBEHHAsA CKOPOCTh
TeJIa IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOyCKOpeHHOE NpsAMOoJIMHEHOe BrmkeHne. CBoOoiHOe najgeHue. OnbiThl [Nanmes.

PaBHOMEpHOE JBMKEHHE O OKPY>KHOCTH. [lepros u yactota oOpamienus. JInHeitHas 1 yrioBasi CKOPOCTH.
I{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

[Tepsebiit 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tperuii 3akon Hetorona. [IpuHuun cynepno3uuuu cul.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusl: cujia TPEHUS CKOJIbKEHUS, CUjla TPEHUS TTOKOs, IPYTrrue BUAbI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHue cBOOOHOTO NaaeHus. [[Bmkenue miaHeT Bokpyr CoHia.
IlepBas kocMHu4ueckas CKOpOCcTb. HEBECOMOCTD U Ieperpy3KH.

PaBHOBecue maTepuanbHON TOUKU. AOCOIOTHO TBEP0E Teyno. PaBHOBecHe TBEPAOTO Tela ¢ 3aKpETUIEHHOM OChIO
BpamieHuss. MoMeHT cuiibl. LIeHTp TskecTH.
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7.
8.

9.

Nmnynbc Tena. U3MeHenne umityinbca. IMITyibe Criibl. 3aKOH COXPAaHEHHS UMITYJIbCa. PEaKTUBHOE IBHXKEHUE.
Mexanuueckasi paboTa U MOIIHOCTh. PaboTa cui TspkecTH, ynpyroctu, TpeHusi. CBsi3b SHEPTUU U PaOOTHI.

[ToTeHuManbHAs SHEPTUS TENA, HOIHITOTO HaJ MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas SJHEPTUs CKATOW MPYKUHBI.

Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKON IHEPTUU. 3aKOH COXPAHEHHSI MEXAHUYECKOW SHEPTHH.
Jlemoncmpayuu.

Habmoienne MexaHu4eckoro JBMKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

CpaBHeHUE MyTel U TPACKTOPUM IBUXKEHUSI OJHOTO U TOTO e TeJa OTHOCUTEIHHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHKECHUS.

Hccnenoanne npu3HaKkoOB PaBHOYCKOPEHHOTO IBUKEHUS.

HabintoieHue nBIKEHUs Tejla o0 OKPYKHOCTH.

HabintoieHne MexaHn4ecKkux sIBJICHUI, MPOUCXOAIINX B cUcTeMe oTcuéra « Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM

JIBUKEHUU OTHOCUTENIbHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS Teja OT MacChl TeJla U ACHCTBYIOLIEH HAa HETO CUJIBI.

Habutoienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUU TEIL.

N3meHnenue Beca Tesa pyu yCKOPEHHOM JBHKCHUH.

10.ITepegaua nmmynibca Ipy B3aUMOAECHCTBUH TEIL.

11.1IpeoOpa3oBaHus JHEPTUU IPHU B3aUMOJICHCTBUU TEN.

12.CoxpaHenue UMITyJibca MpY HEYIIPYTOM B3aUMOJICUCTBUU.

13.Coxpanenue uMnyJibca rnpu abCoOIOTHO YIIPYTrOM B3aUMOJICHCTBHH.

14.HaOnroieHrne peakTUBHOTO JIBUYKEHUS.

15.CoxpaHeHue MEXaHMYECKOM SHEPTUH MPU CBOOOTHOM MaICHHH.

16.CoxpaHnenne MEXaHUYECKON YHEPTUH MPU IBUKEHUU TEJIA IO/ IEUCTBUEM NPYKUHBI.

A e

Jlabopamopnsie pabomul u onvimol.
KoHcTpynpoBanue TpakTa JJis pa3roHa v TajJbHEHIIIEro paBHOMEPHOTO JBMIKEHUS IIAPUKA WA TETIEKKH.
Ompenenenre CpeIHe CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS IIapUKa IO HAKJIIOHHOM TUIOCKOCTH.
Omnpenenenre yCKOPEHUsI TeJla IPH PABHOYCKOPEHHOM JIBHYKEHUH TI0 HAKJIOHHOM TUIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU NIPH PABHOYCKOPEHHOM JBMKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.
[TpoBepka THITOTE3bI: €CIU IPU PAaBHOYCKOPEHHOM JABHKCHUHU 0€3 Ha4aJIbHON CKOPOCTH ITyTH OTHOCSTCS KaK ST HEUYETHBIX
YHUCEN, TO COOTBETCTBYIOIINE TPOMEKYTKA BPEMECHH OJMHAKOBBI.
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6. HccnegoBaHre 3aBUCUMOCTH CUJIbI TPEHUSI CKOIBKEHUS OT CUJIbI HOPMAJIBHOTO JIaBJICHUSI.
7. Omnpenenenuie K03PGUIIMEHTA TPEHUS CKOJIbKEHHUS.
8. OmnpeneneHne KECTKOCTU MPYKUHBI.
9. Omnpexaenenue pabOTHI CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUHU TeJla 10 TOPU30HTAIBHOM MOBEPXHOCTH.
10.Onpenenenue padbOThI CUIIBI YIIPYTOCTH MPU MOABEME TPy3a C UCIOJIH30BAHUEM HEMOBUKHOTO U MOJIBUKHOTO OJIOKOB.
11.13yueHue 3akoHa COXpaHEHUs SHEPTHUU.
Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.
KonebarenbHoe nBmxeHne. OCHOBHbBIEC XapaKTEPUCTUKU KOJIEOAHUI: EPUOI, YACTOTa, aMIUIUTYyAa. MatemMaTuyeckuil u
NPY>XKUHHBIN MassTHUKU. [IpeBpaiiienre 3Hepruu npu Kojie0aTeIbHOM JIBHXKEHUU.
3aryxaroiue koneOanus. BeinyxkaeHHble Kojaebanus. Pezonanc. Mexanunueckue BosHbl. CBONCTBa MEXaHUYECKUX BOJIH.
[IponoJibHBIE U MONIEPEYHBIE BOJIHBIL. [[TMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHUs. MeXaHUYeCKHE BOJIHBI B TBEPAOM TEJIE,
CEHCMUYECKHE BOJIHBI.
3ByK. ['poMKOCTh 3ByKa 1 BhicOTa TOHA. OTpaskeHue 3Byka. MH(dpa3Byk u ynpTpa3ByK.
Jemoncmpayuu.
Hab6nronenue xonedanuii TeJ MO AEUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY)KUHE.
HabGnronenue BIHYKIEHHBIX KOJIEOAHUI U pe30HaHca.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJH (HA MOEIHN).
HaOlntonenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI PE30OHAHC.
Jlabopamopnwie pabomul u onvimol.
OrnpeneneHne 4acTOThI U MEpUOJia KoJeOaHU MaTeMaTHYECKOTO MasTHHKA.
Omnpenenenre 4aCTOTHI U MEPHOIa KOJIeOaHUH NPYKUHHOTO MasiTHUKA.
WccnenoBanne 3aBUCUMOCTH TIEPHO/Ia KOJICOAHMIA TOBEIIIEHHOTO K HUTH TPy3a OT JIJIMHBI HUTH.
UccnenoBanne 3aBUCUMOCTH TIEPHO/ia KOIeOaHUid MPYKMHHOTO MAasSTHUKA OT MacChl TPy3a.
[TpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJeOaHUi Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHO/Ia KOIeOaHUl MPYKUHHOTO MasITHUKA OT MAacChl TPy3a U )KECTKOCTH
MPY>KUHBI.
7. V3MepeHue yckopeHus cBOOOJIHOTO MaJIeHUsI.

AUl

SN i
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10.
11.

Pasznes 10. D1eKTpOMAarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE MOJie. DJIEKTPOMAarHUTHhIE BOJIHBIL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. [1IKkana 31eKTpOMarHuTHBIX
BOJIH. Mcrionbp30BaHNe 31€KTPOMArHUTHBIX BOJIH JJIS COTOBOM CBSI3U.

DneKTpoMarHuTHas rpupoja ceeta. CkopocTh cBeTa. BomHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu.
CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.
N3yueHune CBOMCTB ANEKTPOMATHUTHBIX BOJIH C IIOMOIIbI0 MOOMIIBHOTO TeIe(POHA.
Paszpnes 11. CBeToBbIe ABJICHUS.
JlyueBas Mmonens cBera. Mictounnku cBeta. [Ipssmonnneiinoe pacnpocrpanenue ceera. 3atMenus Connua u JIyHsl.
Otpaxxenue ceta. [limockoe 3epkano. 3aKOH OTPa)KEHUs CBETA.
IIpenominenue ceera. 3aK0H npeaoMiieHus cBera. [lonHoe BHyTpeHHEe OTpakeHUe cBeTa. Vcnoap30BaHue MOJIHOTO
BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.
Jlunza. Xon mydelt B muH3e. Ontuyeckas cuctema poroanmnapara, MUKpOCKOIIa U Tejeckomna. [ 1a3 kak ontuyeckast
cucreMa. bam3opyKocTh U JalnbHO30PKOCTb.
Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CriojkeHue crekTpaibHbIX 1BETOB. Jlucnepcus ceTa.
Jlemoncmpayuu.
[IpsiMmonuHEHOE pacCIpOCTPAHEHUE CBETA.
OTtpaxeHune cBeTa.
[Tonyuenue n300paxkeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue caera.
OnTHYECKUN CBETOBO/I.
Xon nyuer B coOuparolei JImH3e.
XoJ Jiyyer B paCCEHUBAIOIIEH JIMH3E.
[Tosrydenne n300pakxeHuid ¢ TOMOIIIBIO JIMH3.
[Tpunumn geiicTBus QoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.
Mopens ria3sa.
Pasnoxxenue 6emoro cBeta B CIIEKTP.
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12.HOHy‘1€HI/I€ Oesoro cBeTa ITpH CJIOKCHUHU CBCTA PA3HBIX IBCTOB.

Nk L=

AN i

1.
2.
3.

Jlabopamopnwie pabomul u onvimol.
HccnenoBanne 3aBUCUMOCTH yTIJIa OTPAXKEHUS CBETOBOTO JIy4da OT yTJia MaJICHHUS.
N3ydenne xapakTepuUCTHK N300pakeHUs IPeIMETa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTila NPEJOMIIEHHSI CBETOBOTO JTyda OT YIJIa MaJ€HUs Ha TPAHULIE «BO3yX—CTEKIION.
[Tonyuenue n300pakeHN ¢ TOMOIIBI0 COOMPAFOIIICH JTNH3HI.
Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHUECKON CHIIBI COOUpAIOIIEH TUH3BI.
OMnBITHI TTO Pa3IOKEHUIO OEIOr0 CBETA B CIEKTP.
OnbITHI IO BOCIIPUATHIO IIBETA IIPEIMETOB MTPU UX HAOIIOAEHUH Y€pPE3 LIBETOBBIEC (DUITBTPBHI.
Pa3nen 12. KBanTOBbBIE SIBJICHHUS.
OmnsiTel Pe3epdopna u miianerapHas Mozenb aroma. Mozens atoMa bopa. Mcnyckanue u nornomieHyue cBeTa aToOMOM.
KBantbl. JInHEHYaTBIE CIEKTPBI.
PagnoaktuBHOCTh. Anb(a, 6eTa- u ramma-u3inydeHus. CTpoeHre aToMHOro siapa. HykiioHHast MOziesib aTOMHOTO siApa.
N3oronel. PangnoaktruBHble peBpaiuenus. [leproa nomypacnaga aTOMHBIX siIep.
SnepHble peakuu. 3aKOHBI COXPaHEHUS 3apsAJ0BOr0 U MaCCOBOIO YMCEN. DHEPTUs CBSI3U aTOMHBIX siaep. CBsA3b MacChl U
sHepruu. Peakiuu cunTesa u aenenusd anep. Mcrounuku sneprun CosiHIA U 3BE3N.
AnepnHas sHepreTuka. [[elicTBUs paguOaKTUBHBIX U3IyYEHUN HA JKUBbIE OPTraHU3MBI.
Jlemoncmpayuu.
CrexTpbl U3ITy4YEeHHS U TOTJIOUICHUS.
CrexTpbl pa3IMvHbIX Ta30B.
CnekTp Bogopo/a.
HabGnronenue tpekoB B kamepe Buiibcona.
Pabota cuéTunka HOHU3UPYIOUINX U3TyUYEHUI.
Peructpanus uznydeHns NpupoOIHbIX MUHEPAJIOB U MTPOIYyKTOB.
Jlabopamopnuie pabomul u onvimol.
Habmtoienue CrtomHbIX U JIMHEHYAThIX CIEKTPOB U3ITyUEHUSI.
HccnenoBanue TPEeKOB: U3MEPEHHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY Iy TH (TI0 (hoTOrpadusm).
W3mepenne paanoakTUBHOTO (OHA.
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IToBTOpPHUTENIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpHUTENHEHO-0000ITAIOIIMI MOTYJIb IPEAHA3HAYEH JJI CUCTEMAaTH3aIluy U 0000IIeHHsI TIPEIMETHOTO COICPKaHUS U
OTIBITA JICSITEIBHOCTH, MPHUOOPETEHHOTO MPU U3YYCHUHU BCETO Kypca (GPU3UKH, a TAKXKE ISl TOATOTOBKH K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMeHy 1Mo (hU3UKe sl 00yUJaroIIUXCsl, BRIOPABIINX 3TOT yUCOHBIN MPEIMET.

[Ipu M3ydeHnn TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIBI AESTEILHOCTH, HA OCHOBE KOTOPBIX
obecrieunBaeTcs TOCTIKEHHE MMPEMETHBIX U METANIPEIMETHBIX TIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs, POPMUPYETCS
€CTECTBEHHOHAYYHAsITPAMOTHOCTh: OCBOEHUE HAyYHBIX METOJIOB UCCIICIOBAHUS SIBIICHUI MPUPOJIbI U TEXHUKHU, OBIIAJICHUE
YMEHUSIMU OOBSICHATh (PU3UYECKUE SIBJICHUS, IPUMEHSIS ITOTyUYCHHbBIC 3HAHUS, PEIIaTh 3a/1a4M, B TOM YUCIIE KAUECTBEHHbIC U
AKCIIEPUMEHTAJIbHBIC.

[TpyHIMIHATBEHO ACATEILHOCTHBIN XapakTep JAHHOTO pa3jieia peaanusyercs 3a CYET TOro, YTO 00yUYaroIIrecs
BBIMOJIHAIOT 33/1aHUs, B KOTOPBIX UM IpeJJIaraeTcs:

Ha OCHOBE ITOJTYUYCHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBSICHATH (YU3NUYECKUE SBJICHUS B OKPY KaIoIIeH MPUPOJIC U
MMOBCEIHEBHOM KU3HH;

UCII0JIb30BaTh HAYYHBIC METOJIbI UCCISOBAHUS (PU3UYCCKUX SBJICHUH, B TOM YHUCIIE JIJIs MPOBEPKH TUIOTE3 U TOTYUYEHUS
TEOPETUYECKUX BHIBOJIOB;
0OBSICHSATH HAYYHbIE OCHOBBI HAaM0O0JIe€ BaXKHBIX JOCTHKECHUM COBPEMEHHBIX TEXHOJIOTHUM, HAIPUMED, MMPAKTUIECKOTO
HCIIOJIBb30BaHUS PA3IMUHBIX UCTOYHUKOB SHEPTUY Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUHu.
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OYHASA ®OPMA OBYYEHUA
4. TEMATUYECKOE IINTAHUPOBAHUE

2 yaca B HeJleJII0 , 68 4acoB B roa

7 KIIACC
KoaundecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB (uudpoBbie)
Kourpoabnbie JlabopatopHbie BocnurarenbHast
n/n U TeM MPOrpaMmabl Bcero o0pa3oBaTtejibHbIE G
padoTnI padoTnI npoo.Jaema.
pecypcsbl
Paznen 1. ®usuka u e€ posib B NO3HAHMHN OKPY:KAKOIIEro MUpPa
BuG 1OK 310 jet co mus
HOIHOTEKA
1.1 dusuka - Hayka o IIPUPOJE 2 oxnenus M. B.
Y pHrpoa https://m.edsoo.ru/7f416194 PO
JlomoHoOCOBa
b K 21H056ps BcemupHsbIit
1.2 dusnueckue BEIMUUHBI 2 nomorexa [0 p
https://m.edsoo.ru/7f416194  neHb TeNeBUACHUS
155 ner Ha3azx ObLIO
13 EcrecTtBeHHOHAaYUYHBIN 5 bubnuotexa [JOK ocHOBaHO Pycckoe
) METOJ IIO3HAHUS https://m.edsoo.ru/7f416194 TEXHUYECKOE
00II1ECTBO
Hroro no pazneny 6
Pa3pnen 2. [lepBoHayaibHbIe CBeAeHNS 0 CTPOCHUH BellleCTBA
13 despans -
2.1 CTtpoeHue BelecTBa 1 bubmmorexa LOK BceMupHEIil neHb
’ B m https://m.edsoo.ru/7f416194 p a
paauo.
JBr>xeHue u 18 anpens -
2.2 B3aMMOJEHCTBHE YaCTH 2 bubmorexa LIOK Bcemupnslii neHn
’ a H https://m.edsoo.ru/7f416194 p A
BeIeCTBa paguoIIOOUTENS
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
http://www.calend.ru/holidays/0/0/109/
http://www.calend.ru/holidays/0/0/109/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

)3 ArperaTHble COCTOSHUS ) bubmuorexa LIOK 17 sauBaps - Jlenpb
' BelIecTBa https://m.edsoo.ru/7f416194 JIETCKUX U300pETEHUIA.
Hroro no pazneny 5

Paznen 3. /IBuskeHune U B3auMo/ieiicTBHe Tel

bubmuoreka [JOK 4 ssuBapsi — JleHb
3.1 M 3 1
CXAMMHICCROE ABHACIHHC https://m.edsoo.ru/7f416194 = HsroToHa
19 WNHuepnus, macca, 4 bubnmoreka [JOK 8 dheBpans — Jlenp
’ IJIOTHOCTh https://m.edsoo.ru/7f416194 = pOCCHUUCKON HAYKH
4-10 ssuBapst — Henenst
b K HayKu, TCXHUKH U
33 Cuna. Bunpe! cun 14 1 nbmorexa IO y
https://m.edsoo.ru/7f416194 MPOU3BOJICTBA JJIA
JeTeH U IOHOIIECTBA.
Hroro no pazneny 21

Paspnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

Hasnenue. [lepenaua

22 nexabpsi JleHpb

41 JTABJICHUS TBEPIBIMU 3 1 bubnuotexa [JOK SHEpreTHKa.
’ TeIaMu, )XUJIKOCTIMH U https://m.edsoo.ru/7f416194
razamu
155 ner Hazanm ObLIO
b K ocHoBaHO Pycckoe
4.2 JlaBiieHHE )KUIKOCTH 5 nommorexa 10 y
https://m.edsoo.ru/7f416194 = TEXHUYECKOE
0011ecTBO.
bubnmoreka [JOK Henb Toppuuermnm.
4.3 ATMocdepHoe 1aBiaeHue 6
Pep A https://m.edsoo.ru/7f416194
44 JleficTBuE ®KUJIKOCTH U Tra3a 6 bubmuoreka [JOK Jlenb poccuiickou

Ha OTPYKEHHOE B HUX

https://m.edsoo.ru/7f416194

HayKH.
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https://m.edsoo.ru/7f416194
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https://novichokprosto-biblioblog.blogspot.com/2021/01/2021_17.html
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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TCII0

Hroro no pazneny

20

Pasnea 5. PaGora n MoOIHOCTDH. JHeprus

5.1 Pabora 1 MomHOCTH
5.2 IIpocThie MEXaHU3MBI
5.3 MexaHn4deckast SHEPTUS

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

13

68

bubmuoreka [JOK MexnyHapoaHblii
https://m.edsoo.ru/7f416194 | neHb KWHO

e 4 guBaps — JleHp

bu6 K
nonuoreka [{O HrroTrona

https://m.edsoo.ru/7f416194

18 anpens -

bubmuorexa [JOK .
BcemupHblii 1eHb

https://m.edsoo.ru/7f416194

paaroIroOuTeNs
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https://m.edsoo.ru/7f416194
http://www.calend.ru/holidays/0/0/2353/
http://www.calend.ru/holidays/0/0/2353/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

2 yaca B HeJieJII0 , 68 yacos B roj.

8 KJIACC
N KoumnuecTBo4acos DJIeKTPOHHbIE
(]
" | HaumeHoBaHHepa3IeJ0B U JlaGopaTopn (uugposbie)
n/ P Bcer | KoHTpoabHbIEPato paTop ep BocnurarensHas
TEeMIIPOrpaMMBbl ple o0pa3oBaTejbHbIEpeCyp npo6aema
1 0 ThbI :
padoThbI ChI
Paszgen 1. TenioBbiesiBjeHUSA
e 310 et co quA
11 Crpoenue u 7 bubmmorexa LIOK poxneHus M. B.
' CBOMCTBaBENIECTBA https://m.edsoo.ru/7f4181ce | JlIomoHocoBa
e 155 ner Hasazx ObLIO
bubnunoreka [JOK OCHOBaHO Pycckoe
1.2 TennoBeienporecchl 21 2 3
pott https://m.edsoo.ru/7f4181ce | TEXHUYECKOE OOIIECTBO
Hroromnopasaeny 28
Pa3znen 2.0yekTpuyeckie 4 MATHUTHbIE AABJICHUS
DJIEKTPUUYECKUE 3apsiabl. 8.depans -
2.1 3a }I)KI;HHLIC Tenai 150. 7 bubmmorexa [TOK enb O((I:)CHII;ICKOﬁHa K1
' P . https://m.edsoo.ru/7f4181ce p y
B3aUMO/JICUCTBUE
e 230 meT co gHA
poxaeHus Maikiia
27 [locTOSHHBINAIEKTPUUECKU 20 1 4 bubmuorexa [IOK @apanes (1791-1867),
' TOK https://m.edsoo.ru/7f4181ce | aHTJIMICKOTO (QU3HKA U
XUMHKa.
2.3 MarauTHbICSBICHUS 6 bu6mmoreka [IOK 17 ssHBap4 -

33



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://novichokprosto-biblioblog.blogspot.com/2021/01/2021_17.html

https://m.edsoo.ru/7f4181ce

JleHbAETCKUXN300DEeTEH

HH.

e 155 ner Hazaxg ObUIO
oCcHOBaHO Pycckoe
TEXHUUYECKOE OOIIECTBO

24 DeKTpOMarHuTHasIMH Y KIH 4 bubnmoreka [JOK

' Pl https://m.edsoo.ru/7f4181ce JleHb pajHo, Mpas/IHHK
pabOTHUKOB BCEX
OTpacJiei CBS3H.

Uroromnopazneny 37

PesepBHOEBpeMs 3

OBILIEE KOJIMYECTBO YACOB 68

I1O ITPOT'PAMME

34



https://m.edsoo.ru/7f4181ce
https://novichokprosto-biblioblog.blogspot.com/2021/01/2021_17.html
https://novichokprosto-biblioblog.blogspot.com/2021/01/2021_17.html
https://m.edsoo.ru/7f4181ce

3 yaca B Hexemro, 102 yaca B roa

9 KJIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE ®opma peajmzanuu
Ne HaumeHnoBaHue
= (uudpoBbie) BOCIIUTATEJIbHOI0
pa3aesoB U TeM KonTposabubie IIpakTuyeckue
n/n Bcero o0pa3oBaTtejibHbIE MOTEHIHAJIA TEMBbI
NporpaMmmasl padoThI padoThbI
pecypchl
Pa3nen 1. Mexannueckue siBJIeHHs
MexaHudgeckoe Jenp poccuiickoil HayKHu.
bu6mmoreka [IOK
1.1 NIBUKEHUE U CIOCOOBI 10 1
https://m.edsoo.ru/7f41a4a6
€ro OIMCaHus
1
} Bubnuotexa LOK 310 et co AHS pOKACHUS
1.2 BsaumonelictBue Ten 20 1 3 M. B. JlomoHOCOBa
https://m.edsoo.ru/7f41a4a6
4-10 suBaps — Henenst
bubanoreka [IOK HAyKH, TEXHUKHA U
1.3 3aKOHbBI COXpaHEHUs 10 1 1 a Y .
https://m.edsoo.ru/7f41a4a6 ~ mpOU3BOJCTBA AJISI IETEI
Y IOHOIIIECTBA.
Hroro no pazneny 40
Pa3nen 2. Mexannyeckue KoJ1e0aHUs M BOJIHBI
1678 r. XpucTnan
)1 Mexanunueckue 7 ) bubmmorexa LIOK I'oiirenc o6bBUI O
' Kose0aHus https://m.edsoo.ru/7f41a4a6 = chHOpPMHUPOBAHHOW UM
BOJIHOBOM TEOpPHU CBETA.
1801 r. Tomac
27 MexaHn4eCcKUe BOJIHBI. 2 bubmunorexa LIOK FOHur nokasan, 4To cBeT
' 3ByK https://m.edsoo.ru/7f41a4a6 | crocoOeH gaBaTh
WHTEepPEPECHIIMOHHBIC
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

y30pBl, JOKa3aB TEM
CaMBIM, YTO CBET BEJET
ce0s KaK BOJIHA.

Hroro no pazneny

15

Pa3znea 3. DjieKTPOMArHUTHOE 1M0JI€ M JIEKTPOMATHUTHbIE BOJIHbI

23 anpeass — 155 net co

DNeKTpOMarHuTHOE oscreris Bobrica
TTHST poKieHust bopu
rnoJje u bubmuoreka [JOK P N
3.1 6 Po3zunra, poccuiickoro
DJIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6
(u3uKa, aBTOpa MEPBBIX
BOJIHBI
OTIBITOB T10 TEJIEBUICHUIO
Hroro no pazneny 6
Pasnen 4. CBeToBbIC ABJICHUSA
1953 1.
N300peTreHsl mazepbl —
3aKOHBI bu6mmorexa [IOK
4.1 6 paHHME BApUAHTHI
pacpocTpaHeHUs CBETa https://m.edsoo.ru/7f41a4a6
OTNITHYECKUX KBAaHTOBBIX
TE€HEPATOPOB J1a3€POB.
15 ¢peBpans — 460 ner
HazaJ poawiics ["anniieo
JIMH3EI 1 oNTHYECKHE bu6mmorexa [IOK . N
4.2 6 1 Tanuieit, uTanbIHCKHI
PUOOPHI https://m.edsoo.ru/7f41a4a6 N
yueHblit — pU3MK u
ACTPOHOM.
43 Paznoxenne 6emoro 3 bubmunoreka [JOK
’ CBETA B CIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3gen 5. KBanToBbI€ IBJICHUS
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https://m.edsoo.ru/7f41a4a6
https://www.eduspb.com/node/1108
https://www.eduspb.com/node/1108
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://www.eduspb.com/node/376
https://www.eduspb.com/node/376
https://m.edsoo.ru/7f41a4a6

Hcnyckanue u

bubmuoreka [JOK

35 ner co gHs
KaracTpodbl HA

5.1 4 4 0 n ADC
HOTIOHIeHHE caeta https://m.edsoo.ru/7f41a4a6 CPHOORLILCRON
aTOMOM (1986)
4 cents6ps - lenp
59 CrpoeHne aTOMHOTO 6 bubnuoreka [IOK CIIELMAJINCTA 110
’ aapa https://m.edsoo.ru/7f41a4a6 = smepHOMY OOECTICUCHUIO
Poccun
6 aBrycra — /leHp
Xupocumsbl. BceMupHbIii
53 SnepHble peakuu 7 Bubmmorexa LIOK eHb 0OpbOBI 3a
' Hep peartt https:/m.edsoo.ru/7f41a4a6 ' P
3anpenieHue 1IepHoro
OpYKHSL.
Hroro no pazneny 17

Paznen 6. [loBTopuTe1bH0-0000

IToBTOpEHUE N

AU MOLYJIb

6.1 000011IeHIE COAepKAHUS 9 bubnunoreka [JOK
’ Kypca ¢usuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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OYHO-3AOYHASA ®OPMA OBYYEHUA

4. TEMATUYECKOE IINTAHUPOBAHUE

2 yaca B HeaeJ10 (1-ayIMTOPHBIX, 1-CaMOCTOATEIbHBIX),
68 yacos B roa (34 - ayauTopHbIX, 34 - CAMOCTOATEIbHBIX)

Ne i/t

HanmMenoBanune pa3ziesioB u Tem
MIPOTPaMMBI

KosmuecTBo yacoB
5 Kon-Bo Kon-Bo Kontpon | JlaGopar SrextponHbie (LHPPOBBIE)
cero ayIMTOPH | CaMOCTOSTEN | bHbBIC OpHBIE 0GPa30BATEBHbIE PECYPCHI
BIX BHBIX paboTsI paboTsI

4JacoB

4JacoB

dopma peanuzanuun
BOCTIMTATEIHHOTO MOTEHIHAIA
TEMBI

Paznen 1.0Pu3uKa u €€ posib B NO3HAHMH OKPY/KAIOIIEr0 MUpa

1.1 duzuka - Hayka 0 IpUPoOIe 2 1 1 bubmiorexa LIOK ol T\Z H]EI;;I
) Y PHpOa https://m.edsoo.ru/7f416194 POMIACHHUA M. B.
JlomoHOCOBa
1 1
1.2 duznueckre BEINYNHBI 2 bubmiorexa LIOK : 216 B DHBIN
) https://m.edsoo.ru/7f416194 HOAOPL  DCCMUPHBIM
JIEHDb TEJIEBUICHUS
. 1 1 e 155 ner Hazax OBLIO
13 EcrecTtBeHHOHAaYUYHBIN ) bu6nuoreka [IOK oCHOBAHO PYCeKoe
' METOJI HO3HAHUS https://m.edsoo.ru/7f416194 Y
TEXHUYECKOE OOIIECTBO
Hroro no pazneny 6 3 3

Paspnen 2.1lepBoHayasibHbIe CBEAECHHUS O CTPOCH

HU BeliecrBa

2.1 CrpoeHue BellecTBa 1 1 ) bu6muoreka [IOK .B 13 (I)eBpavn;{ -
. D 11 https://m.edsoo.ru/7f416194 CEMUPHBIM JICH
pamo.
oot Bu6moreka LIOK * 18 anpens -
2.2 B3aUMO/ICICTBUE YaCTHI] 2 1 1 BcemupHhbiii 1eHb

BEIECTBA

https://m.edsoo.ru/7f416194

PaIHOIIOOUTEIIS
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73 ArperaTHbl€ COCTOSIHUS 5 bubmmoreka [IOK * 17 Aupaps - Jleub .
' BEIIIECTBA 1 1 https:/m.edsoo.ru/7f416194 | ACTCKHX M300DETEHHI.
Wroro no pazaeny 5 3 2
Pasnen 3./IBukeHue u B3aumojieiicTeue e
1 2 bu6mmoreka [IOK e 4 suBaps — JleHb
3.1 Mexanuieckoe ABHKeHHe 3 https://m.edsoo.ru/7f416194 Hprorona
39 WNuepnus, macca, 4 2 2 1 bubnnoreka IIOK ¢ 8 (eBpais — [lenn
’ IJIOTHOCTh https://m.edsoo.ru/7f416194 POCCHICKON HAyKH
¢ 4-10 suBaps — Henens
7 7 bu6nuoreka [IOK HAYyKH, TEXHUKU U
3.3 Cuna. Bunet cun 14 1 2 https://m.edsoo.ru/7f416194 MIPOM3BOJICTBA JIJIS IeTEH
1 FOHOIIICCTBA.
Htoro no pazaeny 21 10 11
Paznen 4./1aBjieHue TBEPABIX TeJl, }KMAKOCTEH U ra3on
Hasnenue. [lepenaua 2 1 e 22 nexabps JleHb
41 JABJIEHUS TBEPABIMU 3 1 bu6nuoreka [IOK SHEPTeTHKa.
) TeJIaMH, JKUIKOCTIMH U https://m.edsoo.ru/7f416194
razamu
s S 2 3 Buborexa [IOK e 155 et I;asaz[ OBLITO
. JlaBIIeHHE KUIKOCTH https://m.edso0o.ru/7f416194 ocHOBaHO Pycckoe
TEXHUYECKOE 0OIIECTBO.
3 3 bu6nuoreka [IOK o 4 nexabps — [leHn
4.3 ATMOcdepHOe naBIeHUE 6 https://m.edsoo.ru/7f416194 | uapopmaTrku
i 4 3 HCKOM
i JleticTBue HKHIKOCTH M Ta3a , | X BuGmorexa LIOK I.{ aI[KePII{L poccuiickoi
' Ha HOTPYEHHOE B Hux https://m.edsoo.ru/7f416194 a
TEJ0
Hroro no pasaeny 21 11 10
Paznen 5.Padora 1 MOIIIHOCTB. JHEPIUsl
51 Pa6 3 1 Bbubnuoteka LIOK © MeKYHAPOIHBIN ACHD
‘ aboTd H MOTIHOCTE 1 2 https://m.edsoo.ru/7f416194 KHHO
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3 2 bubnmoreka [JOK e 4 suBaps — JleHp
32 Hpocteie mexanu3mb! > https://m.edsoo.ru/7f416194 | HeroTona
18 anpens -

bu6nuoreka [JOK ° N

5.3 Mexanudeckasi SHEprust 4 2 2 https://m.edso0o.ru/7f416194 BcemupHblii 1eHb
paauoroouTeNs

HWroro no paszneny 12 6 6
PesepBHOE Bpems 3 1 2
OBIIEE KOJIMYECTBO YACOB I10 68 34 34 4 .
I[TPOT'PAMME

2 yaca B Heleao (1-aynuTopHbIxX, 1-caMOCTOSITEIbHBIX),
68 yacoB B roja (34 - ayauMTOpPHBIX, 34 - CAMOCTOSATEIbHBIX)

8 KJIACC.
DJIeKTPOHHbIE
(uudposrbie)
dopma peanusanuu
KoauuyecTBo yacoB o0pa3oBaTe/bHbIC
BOCMHUTATEIHLHOTO
HanmeHoBaHMme pecypeet MOTEHIHAJIA TeMbI
Ne
) pa3/ieioB H TeM
n/n -
NPOrpamMMbl Kou-so
KoJi-Bo CaMOCTOATENbH | Koprpoan | JlaGopat
Beero | AYAMTOPHBIX bIX Hblepa opHbIe
4acoB 4acoB
00ThI padoThI
Paszpnen 1.TenoBbiessBiIeHUs
e 310 ner HS
CrpoeHnue u but6mmoreka [IOK 310 ne T\Z I[B
o oxneHus M. B.
1.1 CBOMCTBAaBEILIECTB 6 3 3 https://m.edsoo.ru/7f DO
4181 JlomoHOCOBa
a ce
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e 155 ner Hazajg ObUIO
TennoBbIenpolec bubmuorexa LIOK | ocrosano Pycckoe
1.2 22 11 11 https://m.edsoo.ru/7f | TeXHHYECKOE
ChI 4181ce 001meCcTBO
Uroromnopazneny 28 14 14
Paznen 2.2yekTpuyeckue 1 MAarHMTHLIE SIBJIEHUS
DneKTpuYecKue 8.deBpas -
3apsibl.3apsSKEHH bubmmorexa [OK Jenbpoccuiickoiina
2.1 PAARL 2P 8 4 4 https://m.edsoo.ru/7f -
b€ Tena I/IUI/IX 4181ce y.
B3aMMO/ICHCTBIE
ITocTosiHHBIH bubmuorexa [IOK ;.)oxf ;g;;?&i;;;a
2.2 AIEKTPUIECKUNUTO 20 10 10 https://m.edsoo.ru/7f Dapanes (1791-1867),
K 418lce aHTIIUICKOrO (hU3KKa
Bubmuorexa LIOK 17 suBaps -
MarHuTHbIESIBICH
2.3 6 3 3 https://m.edsoo.ru/7f JleHbieTCKUXu300pe
us .
4181ce TEHUU.
e 155 ner Hazaz ObLTO
Bub6nuoreka [IOK OCHOBaHO Pycckoe
C) THUTH
2.4 JICKTpOMA 4 2 2 https://m.edsoo.ru/7f TCXHITHCCKOC
asUHAYKLIUS ob1ecTBo JleHp
4181ce
paauo, mpa3IHUK
pPabOTHUKOB BCEX
Wroronopazaeny 38 19 19
Pe3epBHOEBpEMS 2 1 1
BIIEE
OB 68 34 34

KOJIMYECTBO
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YACOB I10

[TPOI'PAMME
3 gac (1.5- ayauTopHbIX, 1.5-caMOCTOAITEILHBIX) B HEJEJII0,
102 yacoB ( 51 - ayauTopHbIX, 51 - CAMOCTOSATEJIBLHBIX) B IO/l
9 KJIACC.
DJIeKTPOHHBbIE dopma peaau3anuu
(ungposBbie) BOCIIUTATEIBHOTO
Ne HauMmeHoBaHHne Koauecrso 1acos o0pa3oBaTe/ibHbIE NOTEHIIHAJIA TEMbI
n/ | pa3genaoB H TeM pecypcesl
| NMPOrpaMmbl
Bcer Koa-so Koz-Bo KonTtpoabn IIpakTnyeckn
0 ayAuTOpH | CAMOCTOSAT ble padoThI e padoThl
bIX eJIbHBIX
YacoB JacoB
Pazgen 1. Mexanuueckue siBJEHHUSA
MexaHndeckoe €Hb POCCHUMCKOM
— bubmnoreka IIOK i[aymp
BIDKEHHUE U .
1.1 g 5 8 4 4 1 https://m.edsoo.ru/
CIIOCOOEI €ro
7f41a4a6
OITHCAHHUS Lmnemed
Brarionciic Bu6nnorexa [[OK 310 7€t co 12\1/11{5;3
AMOJIENCTBA
1.2 g 18 9 9 1 3 https://m.edsoo.ru/ POAICHIA M. 5.
e Tell JlomoHOCOBa
7f41a4a6
bubnuorexa [JOK 4-10 ssuBaps —
3aKOHBI
1.3 coxbaHe 12 6 6 1 1 https://m.edsoo.ru/ Henens naykwu,
XpaHEHUs
P 7f41a4a6 TEXHUKHU U
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MIPOU3BOCTBA IS
NETEN U FOHOIIECTBA.

Hroro no pazneny 38 19 19
Paznen 2. Mexann4yeckue KoJjed0aHusi M BOJHbI
1678 r. Xpucruan
bubmuoreka [{OK I'oiirenc oObIBHII O
Mexanuueckue .
2.1 6 3 3 https://m.edsoo.ru/ c(hOpMUPOBAHHON UM
KoJieOaHMs 3
7t41a4a6 BOJIHOBOW T€OpHUHU
CBeETa.
1801 r. Tomac
IOHur nokasain, 4to
CBET CIIOCOOECH
bubmmoteka IIOK JIaBaTh
MexaHnudeckue
2.2 10 5 5 https://m.edsoo.ru/ UHTEepPEPEHIIMOHHBIE
BOJIHBI. 3BYK
7t41a4a6 Y30pHI, JI0Ka3aB TeM
CaMbIM, YTO CBET
BeJIeT ceOs Kak
BOJTHA.
Hroro no pazneny 16 8 8

Pasnea 3. DiieKTpoMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE

BOJIHbI

3.1

DJIEKTPOMArHuT
HOE T0JIE U
3JIEKTPOMATHUTH
bI€ BOJIHBI

bubnunorexa LIOK
https://m.edsoo.ru/7f

23 anpeas — 155
JeT CO AHA

poxnenust bopuca
Po3suHra, poccuiickor

41a4a6

o (usuka, aBTOpa
INECPBLIX OIBITOB 11O
TCICBUACHUIO
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Hroro no pazgeny

6

Pazgen 4. CBeToBbIe fIBJIEHUSA

1953 r.
N306perensr ma3epsbl

3aKOHBI bubnunoreka LIOK — paHHUE BapUaHThI
4.1 pacnpocTpaHeH! 6 https://m.edsoo.ru/7f | ONTHYECKUX
s1 CBETA 41a4a6 KBAHTOBBIX
reHepaTopoB
J1a3epOB.
15 deBpans — 460 ner
JIun3bl 1 bu6nmorexa LIOK Haza poauiics [anuieo
4.2 OIITHYCCKHE 8 https://m.edsoo.ru/7f lanunei, TanbIHCKUH
pUOOPEI 41a4a6 Y4€HbIH — QU3HK 1
ACTPOHOM.
Pasnoxenue bu6nmorexa LIOK
4.3 Oenoro ceera B 2 https://m.edsoo.ru/7f
CIEKTP 41ada6
Uroro no pazueny 16
Pa3nen 5. KBanToBbl€ sIBJICHHS
35 et co mHA
Hcnyckanue u bubmoreka IIOK  karactpods! Ha
5.1 MOTJIOIIEHNE 2 https://m.edsoo.ru/7f | YeproObubCKOM ADC
CBETa aTOMOM 41a4a6 (1986)
4 cents0ps - lenp
but6mmorexa [IOK
Crpoenue CrelUaIucTa 1o
5.2 6 https://m.edsoo.ru/7f

aTOMHOTO siipa

41a4a6

SAAEPHOMY
obecneuenuro Poccun
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53

Snepubie
peakuu

Uroro no pazneny 16

8

bu6nunoreka LIOK
https://m.edsoo.ru/7f
41a4a6

6 aBrycra — Jlenp
XUPOCHUMBI.
Bcemupnblii 1eHb
O00pBOBI 32
3anpenieHue

SIIEPHOTO OPYKHUSL.

Pa3pnen 6. I[loBTOpuTe1bHO0-00001IaK01IHIT MOAY /1B

6.1

IToBTOpEHUE U
000011EHNE

coAepKaHus 10
Kypca pusuku 3a

7-9 xnacc

Uroro no pazneny 10

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102

51

51

bubnuoreka [{OK
https://m.edsoo.ru/
7t41a4a6

IIpumeuyanue. KajjeHgapHo-TeMaTnyecKye NJIAHMPOBAHUS BLIHECEHBI O0T/eJIbHbIM JJOKYMEHTOM.
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