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NNOACHUTEJIbBHAS 3AIINCKA

IIporpamma 1o ¢usuke 0a30BOr0 ypoBHS Ha ypOBHE CpegHEro oomero odpasoBaHMs pa3paboTaHa Ha OCHOBE IOJOXKEHHH M TpeOOBaHMH K
pe3yabTaTaM OCBOCHHSI OCHOBHOH 0Opa3zoBaTenbHOW mporpammsbl, mpexacraBieHHbIx B PI'OC COO, a rtakxe ¢ ydérom QenepaiabHOi paboueit
IpOTrpaMMbl BOCIIUTAaHHUS M KOHLEIIMH TpenojaBaHus yueOHoro npenmera «Pu3uka» B 00pa3oBaTeNbHBIX opranu3aunusx Poccuiickoit dexepanuu,
peaIn3yoLUMX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBbI.

Copneprkanue nporpamMMsl 1o (hu3MKe HampaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa oOyuarommxcs 10—11 xkiaccos npu
o0yueHMH uX (u3MKe Ha 6a30BOM YPOBHE HAa OCHOBE CHCTEMHO-AEATENBHOCTHOro nojaxoja. [Iporpamma mo ¢usuke cOOTBETCTBYET TpeOOBaHHIM
OI'OC COO Kk mIaHUpyeMbIM JHMYHOCTHBIM, IMPEIMETHBIM W METalpeIMETHBIM pe3ysbTaTaM OOy4YeHMs, a TaKXKe YUUTBIBAET HEO0XOAMMOCTh
peanu3anii MEXIPEIMETHBIX CBsI3e (M3MKU C €CTECTBEHHO-HAYYHBIMU YYE€OHBIMH IpeaMeTaMu. B Heil onpenenstoTcss OCHOBHBIC LETH W3ydeHHS
¢u3uKM Ha ypoBHE CpeHero o0mero oopa3oBaHus, INIAHUPYEMbIEC PE3yIbTaThl OCBOCHUS Kypca (PH3UKH: JINYHOCTHBIE, METalpeIMETHBIE, IPEIMETHbIC
(Ha 6a30BOM YpOBHE).

[Iporpamma o (hu3mKe BKIIIOYACT:

® [UIaHHpYyEMBbIE Pe3yNIbTaThl OCBOCHHUS Kypca (pU3UKU Ha 6a30BOM YpOBHE, B TOM UHUCIIE IPEMETHBIE PE3YIbTaThl IO T01aM 00YUYEHHUS;

® cozepxaHue yueOHoro npeamMera «dusnkay 1Mo rogam o0ydeHus.

dusmka Kak Hayka 0 HanboJjee o0IMX 3aKOHAaX MPHUPOJIbl, BHICTYMAsl B KAUeCTBE yU€OHOTO MpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJl B
cucreMy 3HaHMH 00 okpyxkatomeM mupe. llIkonmpHBI Kypc (PU3MKM — cHcTeMOOOpa3yroLIMil A eCTeCTBEHHO-HaYYHbIX YYEOHBIX MpPEJIMETOB,
MOCKOJIbKY (PM3MYECKUE 3aKOHBI JIe)KaT B OCHOBE INPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEH, Ouonoruel, pusnyeckoil reorpaduei u acTpoHOMHUEH.
Hcnonp3oBaHue v akTHBHOE NMpPUMEHEHUE (PU3NYECKUX 3HAHUN OMpeeNseT XapakTep M pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUH B cpepe IHEPreTUKH,
TPaHCIIOPTa, OCBOEHUSI KOCMOCA, MOJyYEHUSI HOBBIX MAaT€pHAJIOB C 33JaHHBIMU CBOMCTBAMHU U ApYyrux. M3yueHue pu3MKu BHOCUT OCHOBHOM BKJIaJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHON KapTHHBI Mupa oOydaromuxcs, B (OpMHpOBaHHE YMEHUW TNPUMEHSATh HAy4yHBIH METOJA TMO3HaHWS NpU
BBITTOJIHEHUH UMH YU4EOHBIX UCCIIETOBAaHHMA.

B ocHOBY Kkypca (pu3HMKM U1 YPOBHSI CpeAHEro o0IIero o0pazoBaHMs MOJOXKEH Psl UAeH, KOTOPbIE MOKHO paccMaTpUBaTh KakK NMPHUHIIMIIBL €0
IIOCTPOEHUS.

Hoesn yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBJISIETCS JIOTMYECKH 3aBEpIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX Pa3lesioB (HU3UKH,
BKJTIIOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (PU3UKH.

Hoes eenepanusayuu. B cooTBETCTBUU ¢ HEW Marepuan Kypca (pu3uku o0beIMHEH BOKPYr (QU3MYecKuX Teopuil. Beaymmm B Kypce sBisercs
(opMHpOBaHUE NPEACTABIECHUI O CTPYKTYPHBIX YPOBHSIX MaT€pPUH, BEILIECTBE U TOJIE.

Hoes cymanumapusayuu. EE€ peanuzanus npeanonaraeT UCHOJIb30BaHUE T'YMAaHUTAPHOIO MOTEHIHMana (U3NYECKONM HAyKH, OCMBICICHUE CBSI3U
pa3BUTHS (PU3MKH C Pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMU MPOOIEMaMH.



Hoes npuxnaonoii nanpasnennocmu. Kypc (U3MKM HpeanosiaraeT 3HaKOMCTBO C LIMPOKHMM KPYTrOM TEXHHYECKHX M TEXHOJOIMUYECKHX
IIPUWIOKEHUN N3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peamn3yercsi MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJCPKAHUS, MOCBIIIEHHBIX YKOJOTHUYECKUM MPOoOIeMaM COBPEMEHHOCTH,
KOTOpPBIE CBSI3aHBI C PAa3BUTHUEM TEXHHKH M TEXHOJIOTHH, a Takke OOCYXICHHs IMPOOJIEeM pPAlMOHAIBHOTO MPHUPOJIONOIB30BAaHUS M IKOJIOTUYECKOM
0€30MaCHOCTH.

CrepKHEBBIMM 3JI€MEHTaMHM Kypca (U3UMKHM Ha ypOBHE cpefaHero oOuiero oOpa3oBaHUs sBIAIOTCA (¢u3ndeckue teopuu (popmupoBaHue
IPEICTaBICHUN O CTPYKType MOCTPOCHUS (PU3MUECKON TEOpPHUH, POIH (PyHIaMEHTAJIbHBIX 3aKOHOB M MPHHLMUIIOB B COBPEMEHHBIX IPEACTABICHUAX O
IpUpOJie, TPaHULIaX IPUMEHUMOCTH TEOPH, /I ONMCaHUs €CTECTBEHHO-HAYYHBIX SIBJICHUH U IPOLIECCOB).

CuCTeMHO-IeATEIbHOCTHBIN MOAX0X B Kypce (DU3MKM peau3yercsi Mpexae BCero 3a CYET OpraHM3alUU SKCIEPUMEHTAIBHOW NesTeIbHOCTH
oOyuaromuxcs. Jlns Ga3oBoro ypoBHS Kypca (U3HKHM — 3TO HCIOJNB30BAHUE CUCTEMBI ()POHTAIBHBIX KpPAaTKOBPEMEHHBIX OJKCIIEPHMEHTOB U
71abopaTopHBIX paboT, KOTOPBIE B Mporpamme 1o (Gpu3nKe 00bETUHEHBI B OO CIIMCOK YYCHUYECKHUX MPAKTUYeCKHX padoT. Beiienenne B ykazaHHOM
nepevHe J1adopaToOpHBIX padOT, MPOBOAWMBIX JUISI KOHTPOJISI W OLIEHKH, OCYHIECTBISIETCS yYaCTHHKaMH OOpa3oBaTEIBHOIO MpoIecca HCXOIsl M3
0COOEHHOCTEH TUIAHMPOBAHUS W OCHAIleHHs KaOuHera (us3mku. llpu >TOM oOecmeumBaeTcs OBJIaJCHHE OOYYAIOUMMUCS YMEHHSIMHU IPOBOAUTH
KOCBEHHbIE U3MEPEHUs, UCCIIE0OBAHUS 3aBUCUMOCTEN (PM3NUECKUX BETMUYMH U TOCTAHOBKY OIBITOB 110 MPOBEPKE MPEITI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yaenseTcs pelieHUI0 pacYETHRIX M KaueCTBEHHBIX 3a7ay. [Ipu 3ToM U1 pacuéTHBIX 3a]1a4 IPUOPUTETOM SIBIISIOTCS 3aJ1auul C
SBHO 3aJJaHHOM (PU3UYECKON MOJElNbIo, MO3BOJSIONINE NMPUMEHSATh W3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena Kypca, Tak U
UHTETPUpPYS 3HAHUS W3 Pa3HbIX pas3zienoB. s KauecTBEHHBIX 3a/a4 NMPUOPUTETOM SIBISIOTCS 33/JaHUsl HAa OOBSCHEHHME NMPOTEKAaHUS (PU3NYECKUX
SIBTICHUI U TIPOLIECCOB B OKPYIKAIOIIEH JKU3HHU, TpeOyromue BpI0opa GU3NIECKON MOIEIH TSl CUTYaIluH MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmu GI'OC COO k maTepuanbHO-TEXHUYECKOMY OOECIeUeHHI0 y4eOHOTO mporecca 0a30BBIA YpPOBEHb Kypca
(GU3UKM Ha YPOBHE CPEAHETO 00IIEro 00pa3oBaHMs JOIDKEH H3ydaThCesl B YCIOBUSIX MPEIMETHOTO KaOnHeTa (PU3UKH WM B YCIIOBUSX HHTETPUPOBAHHOTO
KaOuHeTa IPEeIMETOB €CTECTBEHHO-HAYUYHOTO LIMKJIa. B kabuHere Qpu3uku 101xKHO ObITh HEOOX0oAMMOE JabopaTopHOoe 000pyA0BaHUE ISl BBIIOJTHEHUS
yKa3aHHBIX B IpOrpaMMe 10 (GU3MKe YICHUYECKUX MPAKTHUYECKUX padoT M JEMOHCTpPAIIMOHHOE 000py/JOBaHUE.

JleMoHCTpanoHHOE 000py/0BaHuE (HOPMUPYETCS B COOTBETCTBHM C MPUHIIMIIOM MHUHHMAJIbHOH JOCTaTOYHOCTH M OOECHEeYUBAET IMOCTAHOBKY
NEPEYUCIICHHBIX B IporpamMme Mo (U3MKe KIIOYEBBIX JIEMOHCTpPALM [Js MCCIEeOBaHMUSA H3Y4YaeMBIX SIBJICHUH W MPOLECCOB, SMIUPUYECKUX H
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00OpyAOBaHUE JJIS YUYEHHUECKUX MPAKTHUECKUX paboT (opMHUpyeTcs B BHJE TEMaTHYECKHMX KOMIUIEKTOB M OOecreynBaeTcs B
pacuére OJHOrOo KOMIUIEKTa Ha ABYX oOydarommxcs. TeMaTH4ecKHe KOMIUIEKTHI J1JabopaTopHOro OOOpYIOBaHUS NIOJKHBI OBITh IMOCTPOEHBI Ha
KOMIIJIEKCHOM HMCIIOJIb30BaHUH aHAJIOTOBBIX U IIM(PPOBBIX TPUOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX JJaOOpaTOpUil.

OCHOBHBIMU TEISIMU U3Y4YeHUST (PU3UKH B OOITIIEM 00pa30BaHUH SIBIISIIOTCS

® (opMHpOBAaHUE MHTEpPECA U CTPEMJICHUS OOYYAIOUIMXCS K HayYHOMY M3YUYEHMIO NMPUPOJbI, PA3BUTHE MX HMHTEIUIEKTYaJbHBIX U TBOPYECKUX

CIIOCOOHOCTEN;



® pa3BUTHUE MPEJCTABICHUHM O HAyYHOM METO/I€ II03HaHUA U (POPMUPOBAHHUE UCCIIEI0BATEIBCKOIO OTHOLIEHUS K OKPY>KAIOLIUM SIBJICHUSAM;

e (JopMHpPOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pPe3yJbTaTa U3yuyeHHsI OCHOB CTPOCHUS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKHU;

e (opmHpOBaHUE YMEHHN OOBSICHATD SIBJICHUS C UCIOJIB30BaHUEM (PH3MUECKUX 3HAHUHM U HAYYHBIX JI0KA3aTEIIbCTB;

e (GopMHpOBAHUE MPEACTABICHUI O PONTU (PU3UKH [T PA3BUTHA APYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHI.

JlocTikeHne ATHX Lenel o0ecreunBaeTcsl pelieHHeM CIEAYIOMIMX 3a/1ad B Mpolecce M3ydeHUs Kypca (M3MKH Ha ypOBHE CPEIHEro oOIero
o0Opa3zoBaHwusI:

® [puoOpeTeHne CUCTEMbI 3HaHUI 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUAX, BKIIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (DPU3HKY,

3JIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPODU3UKH;

e (opMHpOBaHUE YMEHUI NIPUMEHATh TEOPETUUECKUE 3HAHUS JUIsl OOBSCHEHUS (PU3UUECKUX SBJICHUN B IPUPOJAE U JUIsl IPUHATUS MPAKTUUYECKUX

pELICHUI B MOBCEHEBHOW JKU3HH;

® OCBOCHHE CIOCOOOB pelIeHHs PAa3IUYHBIX 33a4 C SBHO 3aJaHHOW (PU3UYECKON MOJEINbI0, 3a/ad, MOAPa3yMEBAIONIMX CAMOCTOSATEIBHOE

co3nanue (pu3nYecKor MOJAEIH, aA€KBAaTHON YCIOBHSM 33J1auH;

® T[oHMUMaHWE (U3NYECKHX OCHOB M TPUHIMIIOB JCUCTBUS TEXHUYECKUX YCTPOWCTB W TEXHOJOTHMYECKUX IMPOIECCOB, WX BIHMSIHHUA Ha

OKPY’KAIOIIlYIO CPENY;
® OBJAJIEHHE METOJAMU CaMOCTOSTEIbHOIO IUJIAHWPOBAHUS W TPOBENCHHUA (U3UUYECKUX OHKCIEPUMEHTOB, aHajdM3a U HHTEpPIpETaLUH
UH(pOpMaLKH, ONPEAETICHHUS JOCTOBEPHOCTH MOIYYEHHOTO Pe3yibTara;

® CO3JaHMe YCIOBUH JUIs pa3BUTHs YMEHUN MPOEKTHO-UCCIIE0BATENLCKOM, TBOPUECKOM NeSATETbHOCTH.

Ha uzyuenue ¢uzuku (6a30BbIli ypOBEHb) HA YPOBHE cpelHEro oduiero oopasoanus otBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 vaca B
Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEZCIIO).

Jist Kaxmoro Kiacca MpeayCMOTPEHO pe3epBHOE BpEMs, KOTOPOE MOMKET OBITh HCIIOJIB30BAHO yYaCTHHKAMH O0Opa3oBaTEIBHOTO Mpolecca B
nensx (opMUPOBaHHS BapUATHBHON COCTABIISIONIEH 00pa30BaTELHOTO MPOIIecca U PacIpeieNsIeTCs] YIUTENIEM B paMKax KaJeHIapHO-TEeMaTHIECKOTO
rianupoBanus. [lpu aTom obsi3aTenbHast (MHBapHaHTHAS) YacTh COJAEPKAHUS IPEMETa, YCTaHOBJIEHHAas! paboydeil MporpaMMoid, U BpeMsi, OTBOJMMOE Ha
€€ U3y4eHHe, JOJKHBI OBITh COXPAHEHBI IOJTHOCTBIO.

[Ipenmnaraemslii B mporpaMme no Gpu3Mke nepedeHs J1ad0opaTOpHbIX U MPAKTUYECKUX Pa0OT SBISETCS PEKOMEHI0BaHHBIM, YUYUTENb JeaeT BHIOOD
NpoBeIeHUs TaOOPaTOPHBIX PadOT U ONBITOB € YYETOM MHIAMBHIYyaIbHBIX 0COOEHHOCTEH 00yUarommxcs.

BocnurareJbHbINH NOTEHIHAJ IPpeAMeTa (PU3UKa.

BocruratensHplii moTeHnMan ydeOHoro mpeamera «®Dusmka» Ha ypoBHE CpemHEro oOmIero OOpa30BaHUsS peau3yeTcsl Ha JesATeIbHOCTHOU
OCHOBE uepe3: IMpHBIICYEHNE BHUMAHUS 00yUYaroIKXCsl K IEHHOCTHOMY acleKTy MU3y4aeMbIX Ha YPOKax SIBJICHUM, OpraHU3aLUI0 Pa0OTHI € MOTyYaeMoi
Ha ypoke HHpopmanueil Qusnueckoro coiepikaHus, BKIHOYas HHPOPMALMIO O COBPEMEHHBIX AOCTHKEHUAX (U3MKH; aHAIU3 U KPUTHUYECKOE
OlleHMBaHHE HMH(pOpPMAIMK; IPUMEHEHHE Ha YpOKE MHTEPAKTUBHBIX (hOpM pabOThl ¢ OOYHAIOUIMMHUCS: MHTEIUIEKTYAJIbHBIX WD, CTUMYJIHUPYIOLIMX
MO3HABATEJIbHYI0 MOTHMBALMIO OOYyYaroIIMXCs; OUIAKTUYECKOTO TeaTpa, € MOJyYeHHbIE Ha YPOKE 3HAHHUS OOBITPHIBAIOTCS B TEaTPaJIbHBIX



IIOCTAHOBKAX; TPYNIOBOM pabOThl MM paboThl B Mapax, KOTOpbIE ydyaT OOydYarolUXcs KOMaHJIHOW padoTe W B3aUMOJEHCTBHIO C JIPYTMMHU
00y4aromyMuCs; WHHUIMUPOBAHUE M TOAJIEPIKKY HCCIEI0BATENbCKON ACATEIBHOCTH OOYUYaIONIMXCS B paMKax peaju3allid UMH WHAWBUIYAIbHBIX H
TPYINIIOBBIX HMCCIEIOBATENBCKUX IPOEKTOB, YTO JaeT OOydYaloUIMMCS BO3MOKHOCTh HMPUOOPECTH HABBIK CAMOCTOSATEIBHOTO PEIIEHUS MPOOIEMBI,
pa3BUBaeT yMEHUS HAOIIOAATh MPHUPOJIHBIC SBICHUS, BBITOIHATH OIBITHI M AKCHEPUMEHTAIbHbBIE MCCICIOBAHUS C MCIOJIB30BAaHHUEM H3MEPUTEIBHBIX
npubopoB, (HOpPMHUpPYET HABBIK TEHEPUPOBAaHUS M O(OPMIICHUS COOCTBEHHBIX HJIEW, HABBIK IyOJMYHOTO BBICTYIUICHUS Nepe] ayIuTOPHEH,
apryMEHTHPOBAaHUS U OTCTaWBAaHUS CBOEW TOUKHM 3pEHMS; 3HAKOMCTBO cO cdepaMu NMpo(hecCHOHATBbHON J1EATeNbHOCTH, CBSI3aHHBIMU C (PU3MKOH, U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTM)KEHUSX (DU3MUYECKOW HAyKH, YTO CIIOCOOCTBYET Pa3BUTHIO IPEACTABICHUH O BO3MOKHBIX
chepax Oynymeidl npodeccuoHaIbHOM IESITENbHOCTH, CBA3aHHOW ¢ (PU3MKOH, MOArOTOBKAa K JAajbHeWlIeMy OOy4yeHHMIO B 3TOM HANpaBICHUU U
OCO3HaHHOMY BbIOOPY oOOydarommucs Oyaymiedl npodeccuu;  YCTaHOBJIEHUE JOBEPHUTENbHBIX OTHOLICHUS MEXIY YYHUTEIeM M yYEHHKaMH,
CIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCIPHUSTHIO YYallUMHUCS TPEOOBaHHW M TPOCHO y4YHUTENs, aKTHBH3AIMKA WX IO3HABATEILHOW NEATEILHOCTH M
AKTUBHOCTH;, TOOYXJIEHHE 00YJaronMXcsl K COOIOICHUIO Ha YPOKE OOIICTIPHHATHIX HOPM TTOBEACHUS, TIPABUII OOIIEHHSI CO CTAPIIUMU (YIUTEISAMU) U
CBEpCTHHKAMH (IIKOJBPHUKAMH);  HCIIOJB30BAaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJAEp)KaHHs y4eOHOro mpeaMera dYepe3 JIEMOHCTPAIUIo
00y4aromuMcsi TPUMEPOB OTBETCTBEHHOTO, TPAYKAAHCKOTO MOBEICHHS, MPOSBICHUS YEIOBEKOIIOOUS U T0OPOCEpACYHOCTH; OpPraHU3aluio medcTBa
MOTHBUPOBAaHHBIX U SPYIUPOBAHHBIX yyamuxcs Hajl ux HEYCIEeBaIOIUMHU OJTHOKJIACCHUKAMH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usznka — Hayka o npupoze. Hayunsle MeTOAbI IO3HAHMS OKPYKAIOILEr0 MUpa. Poib 3KCIiEpUMEHTa U TEOPUH B MPOLIECCE TO3HAHMS ITPUPOJIBI.
OKCcIepUMEHT B (pu3HKe.

MopenupoBanue (uU3NYECKUX SABICHMH M npoueccoB. Hayunble runore3bl. PU3MUECKHE 3aKOHbI M TEOpPUU. ['paHHUIBI NPUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpUHIUI COOTBETCTBUS.

Posb 1 MecTo ¢u3nKku B GOPMHUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUPA, B IPAKTHUECKON ACATEIBHOCTH JIIOJICH.

Jlemoncmpayuu

AHajorosble ¥ HIU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE JATUHUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHue. OTHOCUTETFHOCTh MEXaHUYECKOTO BIKeHus. Cuctema oTcuéra. TpaekTopusl.

[TepemenieHne, CKOpPOCTh (CpelHSsI CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepUalbHONW TOYKH, MX MPOEKIUU HA OCH CHUCTEMBI
koopauHat. CrokeHue MepeMeIIeHU U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE W PAaBHOYCKOPEHHOE TPSIMOJIMHEWHOE BIDKEHUE. | paduky 3aBUCIMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPCHHSI, ITYTH U TICPEMEIICHHUS
MaTepUaTbHOW TOUYKHA OT BPEMECHH.

CBoOoaHOe masieHne. Y CKopeHue CBOOOTHOTO TIaICHHUS.

KpuBonuneiinoe nBuxeHue. J[BrkeHHWE MaTepHAbHON TOYKH IO OKPYXHOCTU C TMOCTOSHHOW MO MOJYIIO CKOPOCTBIO. YTJIOBas CKOPOCTD,
JTuHeHas ckopocTh. [lepuon u wacrora obpamenus. LleHTpocTpeMuTenbHOE YCKOpEHHUE.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: CITUAOMETD, IBMKCHHUE CHAPSIOB, IISMTHBIE U peMEHHBIE TIEpeIayu.

Llemoncmpayuu

Mopnenb cucTeMbl OTCUETa, HILTIOCTPALIMS KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUSL.

[TpeoOpa3zoBaHye ABMKCHHUN C UCITOIB30BAaHUEM IMPOCTHIX MEXaHH3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Hab6nronenue nBuxeHus Tema, OpOIeHHOTo MO YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.



HamnpaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

UccnenoBanue COOTHOIICHHS MEXIY IyTSMH, MPOUJIEHHBIMU TEJIIOM 3a IIOCJEJOBATEIbHBIE paBHbIE MPOMEXKYTKH BpPEMEHH IpHU
PaBHOYCKOPEHHOM JIBH>KEHHH C Ha4aJIbHOM CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIapUKA B BA3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocutenpHOCTH ['anuned. [lepBsiit 3akoH HetoToHa. HEpIManbHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunmu cwi. Bropoit 3akon Hprorona st mMarepuanbHOM Touku. Tpermit 3akon HeroTona st
MaTepHaIbHBIX TOUEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHus (mokos, cKoibkeHus, kadenws). Cunma Tpenus. Cyxoe TpeHue. Cuiia TpEeHHS CKOJBKEHHS W CHIIA TPEHUS TMOKOS.
Koaddurment tpenus. Cuna cCOnpoTUBICHUS TPU JBUKEHUH Tea B )KUAKOCTU WM Ta3e.

[ToctynarensHOE U BpalaTeabHOE ABMKEHHUE aOCONMIOTHO TBEPIOTO TeMa.

MoOMEHT cuiIbl OTHOCUTENBHO OCH BpaileHud. [1nedo cumbl. Y cnoBus paBHOBeCUs: TBEPAOTO TeNa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TTOAIIUITHUKHY, JBUKEHNUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUUH.

CpaBHEHME Macc B3aUMOJICCTBYIOIINX TEl.

Bropoii 3akon Herorona.

Hsmepenue cu.

CroxxeHue CHil.

3aBUCHMOCTH CHJIBI YIPYTOCTH OT AeopMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KaUE€HHUS U CKOJIBKCHUSI.

VYcnoBus paBHOBecHs TBEpAOTo Teina. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomoi

N3yuenue aBuxeHus Opycka 1mo HaKJIOHHOH TIOCKOCTH.



HccnenoBanue 3aBUCHMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINX B IIPY)KWHE U PE3UHOBOM 00pasIiie, OT X Jaedopmaliuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEJA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akonwl coxpaneHus 6 mexaHuke

Nmnynsc maTepuanbHOM TOUYKH (Te€na), CUCTEMbl MaT€pUAIbHBIX TOoueK. VMITynbC CHIIBI U W3MEHEHUE HMITyJbCca Tejla. 3aKOH COXpPaHEHUS
uMITyJibca. PeakTuBHOE IBUKEHHUE.

Pabora criisl. MOIIHOCTE CHIIBI.

Kunerndeckast sHEprus MaTepuaibHOM TOUkH. Teopema 00 M3MEHEHHH KHHETHYECKON YHEPTHUH.

[TorenuunanbHas sHeprud. [loTeHuuanbHas sSHEprus yrnpyro aepopMUpOBaHHOM npykuHbL. [loTeHnnanbHas SHeprus Tena BOJIM3U MOBEPXHOCTH
3emin.

[ToTeHnManbHBIC ¥ HEMOTEHITMAIBHBIE CHITBI. CBsI3b paOOThI HEMIOTESHITMAIBHBIX CHJI C U3MCHCHHEM MEXaHUYECKOW SHEPTUU CHCTEMBI Tell. 3aKOH
COXpaHEHUS] MEXaHUYECKOU IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpoucTBa U MPAKTUYECKOE TPUMEHEHHUE: BOAOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE ABUXKEHUE.

[Tepexon mOTEHIIMATBHON YHEPTHH B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomsoi

N3yuenue abCoMOTHO HEYNPYTOro yJaapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThI CUITBI ¢ U3MEHEHWEM MEXaHWYECKON IHEPTUH Teja Ha MPUMEPE PACTSKEHHS Pe3UHOBOTO KI'yTa.

Paznea 3. MoJsekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOpUH M HX ONbITHOE oOocHOBaHHE. bpoyHoBckoe nBmxenue. uddysus. Xapakrep
JIBIDKEHUS M B3aUMOJICHCTBUS 4acTHI] BellecTBa. MoJesin CTPOCHHUS Ia30B, KHUJIKOCTEH W TBEPIBIX Ted U 0OBSCHEHHE CBOWMCTB BEIIECTBAa Ha OCHOBE
9THX Mozeneil. Macca u pazMepsl Mosiekyin. KonnuectBo Bemectsa. [loctostHaass ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ nuzmepenue. lllkana remneparyp Llenscns.

Monenb uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKON TEOpHH HAeaIbHOro raza. AOGCOIIOTHAs TeMIeparypa Kak Mepa
CpeqHel KMHETUYECKOW SHEpPruu TEIUIOBOro JBWXKEHHUs yacTtull ra3a. Illkana temmnepatyp KenbBuna. ['a30Bble 3aKOHBI. YpaBHeHHME MeHaeneeBa—



Knaneiipona. 3akon JlansTona. M3omporeccsl B uieanbHOM Tra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe npeacTaBieHue H30IpOIECCOB!
U30TepMa, U30X0pa, n3odapa.

TexHUYECKHE YCTPOUCTBA U MPAKTUIECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OMnBITHI, TOKA3BIBAIONINE TUCKPETHOE CTPOSHHUE BEIIECTBA, POTOrpaduu MOJIEKYJT OPraHUYECKUX COSAMHCHUN.

OnbIThl 10 AUPPY3UH KUAKOCTEN U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Mopgaens onbita [TepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH cocyaa.

OIBITHI, WJUTFOCTPUPYIOIIME YPABHEHUE COCTOSHUS UJ1€aTbHOTO Ta3a, H30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

OmnpeneneHne Macchl BO3IyXa B KJIACCHOH KOMHATE Ha OCHOBE U3MEPCHHI 00bEMa KOMHATEHI, IAaBJICHUS U TEMIIEPATyPhl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUSL Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoanHaMuyeckasi cucteMa. BHyTpeHHsI SHepTrus TePMOIMHAMUYECKONW CUCTEMBI M ClIOcOObI €€ n3mMeHeHus. KonnyecTBo TemiaoTel 1 padora.
BryTpeHHss 3HEeprus 0JHOATOMHOTO MAEAIbHOIO ra3a. Bunpl Teruonepeaaun: TeIIONPOBOIHOCTb, KOHBEKIIMS, U3IyUEHHUE. Y AeNIbHAS TEIIOEMKOCTh
BeniecTBa. KoianuecTBo TEMIoTh Npu Temionepeaaye.

[Tonsatue 06 aamabatHom mpomecce. IlepBbiii 3aKOH TepMoaWHAMUKHU. [IprMeHeHHE MepBOro 3aKOHA TEPMOJIMHAMHUKH K H3O0MPOIIECCaM.
I'paduueckas naTepnperaus padboThI rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTHMOCTh IPOIIECCOB B IPUPO/IE.

TennoBeie MamuHbl. [IpUHIKIB ASCTBHUS TEMIOBBIX MamiuH. [IpeoOpazoBaHus SHepruu B TEIUIOBBIX MamuHaxX. Koaddumment monesnoro
neiictBus TeroBor MammHbL. [{ukin KapHo 1 ero ko3uiieHT mnoyie3Horo AeicTBrus. DKOIOTHIECKHE MPOOIeMbl TETIOHEPTETUKH.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE TPUMEHEHUE: JBUTATEIh BHYTPEHHETO CTOPaHMsl, OBITOBOM XONOIUIHHHUK, KOHTUITUOHED.

Llemoncmpayuu

W3MmeHeHne BHYTpPEHHEW PHEPTUM Tella MPH COBEPIICHUH pa0OTHI: BBUIET MPOOKH M3 OYTHUIKU TMOJ JIEHCTBHEM CXKATOTO BO3AyXa, HarpeBaHHE
a¢upa B TaTyHHOU TpyOKe MyTEM TpeHHUs (BUICOEMOHCTPALIHS).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3TyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATES.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOu TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpazoBanue u KoHaeHcanus. Vcnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTENbHAs BIAXKHOCTh Bo3ayxa. HaceleHnslid nap. Y aenbHast
TEIIOTa NapooOpa3oBaHus. 3aBUCIMOCTb TEMIIEPATYpPhl KMIIEHUS OT IaBJICHUSI.

Teépnoe Teno. Kpucrammmueckue u amopdubsie Tena. AHM30TponMsi CBOMCTB KpucTamwioB. Kuakue kpucramisl. CoOBpeMEHHbIE MaTepHalbl.
[InaBnenue u KpucTayunzanus. Y jenpHas TeioTa miasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HagaHca.

TexHuueckue ycTpoHCTBa M NPAKTUUYECKOE NPUMEHEHHUE: TMIPOMETP M IICUXPOMETpP, KaJIOPUMETP, TEXHOJOTHMH IOITyYEHHUs COBPEMEHHBIX
MaTepuasioB, B TOM YHCJI€ HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenue npu noHM>KEHHOM JIaBJICHUH.

Crioco0ObI U3MepeHH st BIaKHOCTH.

HabmtoneHne HarpeBaHus U IUIaBJICHHS KPUCTAUIMYECKOTO BEILECTBA.

JleMoHCcTpanust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue oTHOCUTENHHON BIQXKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka
Tema 1. dnexmpocmamuka
OnekTpuzanusi Tel. DNEKTpUYEeCKud 3apsan. JIBa BuJa 3IEKTPUUYECKUX 3apsfoB. [IpOBOJHUKM, IUANEKTPUKU M TOJYNPOBOAHUKH. 3aKOH
COXpaHEHUs JEKTPUUYECKOTO 3aps/ia.
B3aumopeiictBue 3apsinoB. 3akoH Kynona. ToueuHbI 35IeKTpUUECKUH 3apsl. DieKTpuueckoe mnosie. Hanpspk€HHOCTh 3JIEKTPUYECKOro MOJIs.
[IpuHUMn cynepno3uiuu 3IeKTpUUecKuX noieil. JInuuu HanpsKEHHOCTH SJEKTPUUYECKOTO MOJISI.

PaGora cun QJICKTPOCTATHYCCKOI'O TIIOJIA. Ilorennuan. Pa3HOCTh IOTEHIIMAJIOB. HpOBOZ[HI/IKI/I U OUSJICKTPUKU B JJICKTPOCTATHYCCKOM IIOJIC.
,ZII/IE)J'IeKTpI/I‘-IeCKaﬂ MMPOHUITACMOCTD.

OnekTpoéMKocTh. KoHzieHcaTop. DIEKTPOEMKOCTH MIJIOCKOT0 KOHAEHCATOpa. DHEPrus 3apssKEeHHOT0 KOHIEHCaTopa.

TexHuueckue yCTpoilcTBa U MPAKTUYECKOE IPUMEHEHHUE: BJEKTPOCKON, JJIEKTPOMETp, JJIEKTpOCTaTHuYecKas 3alluTa, 3a3eMJICHHE
3JIEKTPOTPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN armapar, CTpYHHBIN MPUHTED.



Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL ACHCTBUSA 3JIEKTPOMETPA.

BzaumopeicTBue Ha’IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MO0JI€ 3apsyKEHHBIX TEll.

[IpoBOAHMKY B 3JIE€KTPOCTATUYECKOM II0JIE.

DIIeKTpOCTaTUYECKas 3allHTA.

JIMBNeKTpUKHY B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTBD AIEKTPOEMKOCTH INIOCKOT'O KOHJIEHCATOPA OT TUIOUIAAM IACTUH, PACCTOSAHUS MEXIY HUMH U JTUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

H3mepenue 351eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit nekmpuyeckuit mok. Toku é paziuunvix cpeoax

DIIEKTPUUYECKHI TOK. Y CJIOBUS CYIIECTBOBAHUS IEKTPUIECKOro Toka. Mictounuku Toka. Cuna Toka. [1oCcTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ygacTka LIETIH.

ONEKTPUYECKOE CONPOTHUBIIEHUE. YJIENbHOE CONpOTHUBIEHUE BemecTsa. IlocmenoBarenbHoe, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE
IIPOBOJIHUKOB.

Pabora anexrpudeckoro Toka. 3akoH J[xoyns—JIeHia. MOIIHOCTD 3JIEKTPHUUYECKOTO TOKA.

DNeKTpOABMKYIIasi CHJIa U BHYTPEHHEE CONTPOTUBIIEHNE UCTOYHMKA TOKa. 3akoH OMa Juis MoJaHOU (3aMKHYTOM) anekTpuyeckoil nenu. Kopotkoe
3aMBbIKaHUE.

DNeKTpOHHas TPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHHSI METAJNIOB OT TemrepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[MonmynpoBoanuku. CoOCTBEHHAs M MPUMECHAs! TPOBOAUMOCTD MOITYIPOBOJHUKOB. CBoiicTBa p—N-niepexosa. [ToaynpoBoiHUKOBBIE TPHOOPHI.

DNEKTPUYECKUH TOK B pacTBOPAx M pacIulaBax 3JEKTPOIUTOB. DIEKTPOIUTHUECKAS AUCCOLUALINS. DIIEKTPOIIU3.

DnexTpuueckui ToK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENBHBIN pa3psaa. MonHus. [lna3ma.

TexHuueckue ycTpoicTBa U MpakTHYECKOe MPUMEHEHHE: aMIIepMETp, BOJIbTMETP, PEOCTaT, UCTOYHUKH TOKA, dJIEKTPOHArpeBaTeIbHbIe TPUOOPHI,
JJIEKTPOOCBETUTENIbHBIE MPHOOPBI, TEPMOMETP CONPOTHUBIIECHUS, BAaKyyMHBIH IHOJ, TEPMHCTOPHl M (OTOPE3UCTOPHI, MOIYHPOBOJHUKOBBIN AMOJ,
rajgbBaHUKa.

Jlemoncmpayuu

W3mepeHne cuilbl TOKa U HANIPSKEHHUS.

3aBUCUMOCTD CONPOTUBIICHUS IUJINHAPUYECKUX POBOJAHUKOB OT JITMHBI, IJIOMIAIM NONEPEYHOTO CEYEHHUS U MaTepHaa.



CMmenaHHOe COeIMHEHUE TPOBOJHUKOB.

[Ipsimoe n3mepenue 3neKTpoABUKYIIEH cuibl. KopoTkoe 3aMblKkaHHE IraJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETIO CONPOTHUBIICHUS.

3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psia ¥ IpOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSSI TPOBOJMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHnue cMenaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoABMKYIIEH CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHUS.

HabGmonenue anexrpomnusa.

Me:xnpeaMeTHblie CBSI3U

Nzyuenmne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C YUETOM COJEP)KATENBHBIX MEKIPEIMETHBIX CBS3EH C KypcaMu
MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpa(uu 1 TEXHOIOTHH.

Mesicnpeomemuule noHsamus, CBI3aHHbIE C U3YUCHUEM METOJIOB HAyYHOTO MMO3HAHUS: SIBIICHUE, HAYYHBIN (haKT, TUMOTEe3a, (PU3HUecKas BEITUYNHA,
3aKOH, TeOpHsl, HAOIIOICHNE, SKCIIEPUMEHT, MOJCTUPOBAHHE, MOJIEIb, U3MEPEHNE.

Mamemamuxa: penieHHe CHUCTEMbl YpaBHEHUMU, NMuHEHHas (QyHkuus, mapabona, runepbona, ux rpa@ukd U CBOMCTBA, TPUTOHOMETPUYECKHE
(GYHKLUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI U MX MPOEKLUU HAa OCH KOOPAHMHAT, CJIOKEHUE
BEKTOPOB.

Buonoeus: Mmexanuueckoe ABMKEHUE B KUBOW TpUpoje, 1uddy3us, ocMocC, TEIII000MEH KUBBIX OPraHU3MOB (BUIBI TEILJIONEPEIaUyH, TETNIOBOE
PaBHOBECHE), DJIEKTPUUECKHE SBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAs Macca, TEIIOBblE CBOMCTBA TBEPIBIX Tel,
KUJKOCTEN U Ta30B, JIEKTPUUECKHE CBOMCTBA METAJLJIOB, SJIEKTPOIUTHYECKAs JUCCOLMALINS, TaJIbBAHUKA.

TI'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPhI, OapoOMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKEHHUH C HCIOJB30BAHMEM MEXAHU3MOB, YUET TPEHHUS B TEXHHUKE, MOALIMITHUKH, HMCIOJIb30BaHHUE 3aKOHA
COXpaHEHHS HMITylIbCa B TEXHHKE (pakera, BOJOMET U JpPyTHe), IBHUTaTEeb BHYTPEHHETO CrOpaHus, MmapoBas TypOWHA, OBITOBON XOJOIMIBHUK,
KOHJIUIIMOHEDP, TEXHOJIOTMH MOJYyYEHUsS COBPEMEHHBIX MAaTepUaIoB, B TOM YMCJIE HAHOMATEpUaJIOB, 1 HAHOTEXHOJIOTHH, 3JEKTPOCTAaTUYECKas 3alluTa,
3a3eMJICHUE AJIEKTPOIPHUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, JICKTPOHATPEBATEIbHBIC TPUOOPHI, IJIEKTPOOCBETUTEIbHBIEC TPHOOPHI, TAIbBAaHUKA.



11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocTositHHbIE MarHUTHL. B3auMonelCcTBUE MOCTOSHHBIX MarHUTOB. MarauutHoe mnosie. Bexrop MarHuTHOM MHAyKUMH. lIpuHmmn cynepno3unuun
MarHuTHBIX nosied. JIuaum MarauTHOM MHAYKUKMK. KapTuHa TMHUN MarHUTHON MHAYKIIUY TOJI TIOCTOSIHHBIX MAarHUTOB.

MaruutHoe Moje NpoBOAHMKA ¢ TOKOM. KapTuHa JIMHMM MHIYKIMM MAarHMTHOTO NOJIA JUIMHHOTO MPSMOr0 IMPOBOAHUKA U 3aMKHYTOIO
KOJIBLIEBOI'O IMPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaelicTere npoBOAHUKOB ¢ TOKOM.

Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHnua, e€ MOAynb U HarpaBiieHHE. J[BIKeHHe 3apsKEHHON YacTHIIBI B OTHOPOTHOM MarHUTHOM mosie. Pabora cuisl Jlopenma.

SIBieHue 3MeKTPOMAarHUTHONM MHIYKIMH. [10TOK BeKTOpa MarHUTHON MHIYKIUH. DIEKTPOABIKYIAs CHJIa MHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuun Papanest.

BuxpeBoe anexTpuueckoe moje. INEKTPOABMKYIIAS CUJIa UHAYKIHUUA B MPOBOJHUKE, JBUKYLIEMCS NOCTYNATEIbHO B OJHOPOJAHOM MAarHUTHOM
noJe.

IIpaBuno Jlenna.

NHayKTHBHOCTB. SIBIeHNE CAMOMHIYKIIMHU. DJIEKTPOIBUKYILAS CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOTO TOJIS1 KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpPOHCTBA M MPAKTUYECKOE MPUMEHEHHME: IIOCTOSHHBIE MAarHHUThI, BJIEKTPOMArHUThI, BJIEKTPOABUIaTENlb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHIl, UHAYKIIMOHHAS TEYb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHME NEKTPOMAarHUTHOM UHAYKIUH.

[TpaBuio Jlenua.

3aBUCHUMOCTB AJIEKTPOJABHKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO ITOTOKA.



SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenrne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS IOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.
UccnenoBanue siBeHUs 3JEKTPOMArHUTHOW UHYKIIHH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

Koneb6arenbHas cucrema. CBoOOIHBIE MexaHn4eckue Konebanus. ["apmonnueckue konedbanus. Ilepuos, yacrora, aMmmntyaa u ¢asza KojiedaHui.
[IpyxuHHBIN MasTHUK. MaTeMaTH4ecKuii MasITHUK. Y paBHEHUE rapMOHUYECKHX Koniebanuii. [IpeBpaiieHre sHeprun Npy rapMOHHYECKUX KOJICOAHUSX.

Kone6arenpublit KoHTYp. CBOOOIHBIC JIEKTPOMArHUTHBIE KOJIEOaHUS B UICATBHOM K0JIe0aTeTbHOM KOHTYpEe. AHAJIOTHS MEKIY MEXaHUIECKUMHU
U 3JIEKTPOMAarHUTHBIMU KosiebaHusiMu. @opmyiia TomcoHa. 3aKOH COXpaHEHUs! JHEPTUU B UJCAIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxamImuX KoyieOaHUSAX. BBIHY)KICHHbIE MeXaHWUecKue KoseOanus. Pe3onaHc. BBIHYXIEHHBIE 3JIEKTPOMArHUTHBIC
KoJIeOaHusl.

[TepemenHbIi TOK. CHHYCOMIAIBHBIA IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUINTYITHOE U JEUCTBYIOLIEE 3HAUEHUE CHUJIBI TOKA U
HaIPsSDKEHUS.

Tpancopmarop. IIpousBoxacTBo, mepenaya U MNOTPEONEHUE HIIEKTPUUECKOW HSHEPruu. KOJOTMYECKHE PHUCKHM IpH HPOHU3BOJCTBE
aneKkTpodHeprun. KynbTypa ucnonb30BaHus 3JIEKTPOIHEPTUN B TOBCEITHEBHOM JKHU3HU.

TexHUuyeckue ycTpoHCcTBa U MPAKTUYECKOE TPUMEHEHHUE: AIEKTPUUIECKUI 3BOHOK, TeHEpaTOp MEPEMEHHOTO TOKA, IMHUU JIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeabHOM cucTeMbl (PYKUHHBIN HIIM MAaTEMATUYECKUN MasTHUK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOaHUH.

Habmonenue pe3onanca.

CB00OIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuusutorpaMMsl (3aBUCUMOCTH CHJTBI TOKA M HAMPSKEHUS. OT BPEMEHH ) AJIS DJISKTPOMArHUTHBIX KOJIeOaHuH.

Pe3onanc npu nocneaoBaTenbHOM COETUHEHUH PE3UCTOPa, KaTYIIKW HHAYKTUBHOCTH U KOHJEHCATOPA.

Mogenb TMHUY 3IIEKTPONIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NTEPUO/A MAIBIX KOJI€OaHUI rpy3a Ha HUTH OT JAJMHBI HUTU M MAcChl Ipy3a.



HccenenoBanue nepeMEeHHOro TOKa B IIEMHU U3 MTOCIIEI0BATENbHO COEUHEHHBIX KOHIEHCATOPa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHuueckre BOJIHBIL, YCII0BUA paciipocTpaneHusd. [lepuon. CkopocTs pacrnpocTpaHeHUs U JiaMHa BOJIHBL. [lonepeunsie U IpoJOIbHbIE BOJIHBL.
WnTepdepenus u qudpakiius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS M3JIy4EHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuas opueHtaums BektopoB E, B, V B snekTpoMarHuTHOU
BosiHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, MpeloMIIeHUE, Mossipusanus, Audpakuus, uatepdepenims. CKOpoCcTh 3JIEKTPOMArHUTHBIX
BOJIH.

[kana >neKTpoMarHUTHBIX BOJH. [IpuMeHeHre 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHMIIB pagrOCBA3Y U TeJIeBUACHU. Paguonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAtOIIEeH Cpeibl.

TexHuueckue ycTpoicTBa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIbTPa3BYKOBas TUAarHOCTHUKA B TEXHUKE U MEIUIMHE,
panap, paauonpuEMHIK, TeIeBU30p, aHTeHHA, TeedoH, CBU-meys.

Llemoncmpayuu

OO0pa3zoBaHue 1 paclpoOCTpPaHEHHUE TONEPEUYHBIX U MPOJOTIbHBIX BOJIH.

Konebromieecs Ten0 Kak HCTOYHUK 3BYKA.

HabmroneHne oTpaxeHus U NPeOMICHUS MEXaHUUYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AMPpakiuu MEXaHMYECKUX BOJIH.

3BYKOBOH pE30HaHC.

HabGmronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYIOM U 9acTOTOM KOJeOaHMiA.

HccnenoBaHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, PEIIOMIICHNE, IO pU3alus, Tudpakuus, UHTeppepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsmonuHeiiHOe pacipocTpaHEHHE CBETA B OJHOPOAHOM cpere. JIyd cBeta. ToueuHbIil HCTOUHUK CBETA.

Otpaxxkenue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300pakeHui B MJIOCKOM 3epKaJe.

[Ipenomienune cBera. 3aKOHBI IPEIOMIIEHUS cBeTa. AGCOMIOTHBIN MoKazarenps npeiomienus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHblil yron
MIOJIHOTO BHYTPEHHETO OTPAXKEHHUSL.

JHucnepcus ceeta. CrnoxkHbIl cocTaB 6enoro ceera. LIBer.

Colwuparomnue u paccenBaroniye JuH3bl. ToHKas nuH3a. DOKycHOE pacCTOsSTHUE W ONTHYECKas CUjla TOHKOW JIMH3BL. [locTpoeHne n300pakeHuil B
cOOMparoINX U PacCeUBAIOMNX JIMH3aX. DOpMysia TOHKOW JIMH3BL. Y BETUYCHHE, 1aBaeMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.



Bonnosas ontuka. ntepdepenuns cera. KorepeHTHbIe HICTOUHUKH. Y CIIOBHS HAOIIOJCHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EpPEHIMOHHON
KapTHUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuus cBeta. Judpakunonnas pemérka. YcaoBue HAOMIOJACHUS TIIaBHBIX MAaKCMMYMOB IpU MMAJCHUHM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPAKITUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoHCTBa M IPAKTUYECKOE IPUMEHEHHE: O4YKH, Jyna, (oToamnmapar, NPOECKIMOHHBIM ammapaT, MHKPOCKOI, TEJIEeCKOIl,
BOJIOKOHHAs ONTHKA, AU(paKIMOHHAs peIETKa, OIAPOU.

Jlemoncmpayuu

[TpsaMonuHeiHOe pacnipocTpaHeHHe, OTPAXKEHHUE U NpesoMiIeHue cBeTta. OnTudyeckue npuoopsl.

[lonHoe BHYTpeHHEE oTpaxeHue. Mojienb cBeToBOaA.

HccnenoBanue cBOMCTB M300payKEHHIA B JIMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Habmonenne naTepdepeHnm crera.

Habmonenue nugpakiuu cera.

Habmonenue nucnepcun cBera.

[TosrydeHue ciekTpa ¢ IOMOIIBIO IPU3MBI.

[Tony4yeHue criekTpa ¢ MOMOLILIO AU(PPAKIIMOHHON PEIIETKY.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszatesns NpeaoMIIEHUS CTEKIIA.

WccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cienUAJIbLHOH TEOPUH OTHOCUTEIbHOCTH
I'panuipl TpUMEHUMOCTH KJIaccuueckoil mexaHuku. [loctynarsl cnenuanbHOM TEOPUM OTHOCUTENIBHOCTU: WHBAPUAHTHOCTH MOJYJSI CKOPOCTH
CB€Ta B BaKyyMe, IPUHLIUI OTHOCUTEIBHOCTH DUHILITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILEHUE JITHHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIbI. DHEPTHUS MOKOSI.



Paznen 7. KBantoBasi ¢pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEpruu PoTOHA € €ro YaCTOTON. DHEPrus U UMITYJIbC (POTOHA.

OtkpeiTue u uccinenaoanue (oroddpdexra. Ombitet A. I'. CroneroBa. 3akonbl ¢dotodddekra. YpaBHeHue DWHIITEHHA st PoTodddekra.
«Kpachnas rpanuna» porosddexra.

JaBnenue cBera. OnwiTel [1. H. JIeOGenena.

XUMHAYECKOE NEUCTBUE CBETA.

TexHuuyeckue yCTpONCTBa U MPAKTUYECKOE MTPUMEHeHUe: (HOTOIIEeMEHT, GOTOAATYUK, COTHEUHas OaTapes, CBETOAHO/.

Jlemoncmpayuu

®oTo3dheKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETro GoTodddekra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactun. ITnmanerapnas mozpens aroma. Iloctynarsr bopa. M3nyuenue u
norJomeHre (OTOHOB MPHU Mepexoie aToMa ¢ OJJHOIO YPOBHS SHEPTruu Ha Apyroi. Bunel cnektpoB. CieKTp ypoBHEH 3HEpruu aToMa BoJI0poJa.

BonnoBsble cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.

CrioHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHUE.

TexHUuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: CIIEKTPAJIbHBIN aHanu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens ombiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabmtoneHne nuHeuaThIX CIEKTPOB U3TyUESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmonenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCHEepUMEHTHI, JT0Ka3bIBAIOIIUE CIOKHOCTH CTpoeHHs snapa. OTKpbiTHEe paanoakTuBHOCTH. OmbiThl Pesepdopna mo ompeneneHuio cocraBa
paaroakTUBHOrO uU3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BivsHue paqnoakTHBHOCTH HA JKUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA M HeWTpoHa. HykimonHast monens sapa ['eitzenbepra—Banenko. 3apsan sapa. MaccoBoe uucio siapa. M30Torsl.



Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznydeHue. 3aKoH paJliOaKTUBHOIO pacaja.
DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Maccol sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaktop. TepmosiaepHsbiit cuaTe3. [Ipo0ieMbl U IEPCIIEKTUBHI SIEPHOM YHEPreTUKU. DKOJOTHUECKUE ACTIEKTHI SAEPHON SHEPTETHKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHNS U PETUCTPALIMH YIEMEHTAPHBIX YACTHII.

dyHnaMeHTanbHbIE B3auMoAeHcTBUSA. EAMHCTBO (hru3nyecKoi KapTUHBI MHpa.

TexHuueckue ycTpoHcTBa U MPAKTUYECKOE PUMEHEHHE: TO3UMETp, Kamepa BuiibcoHa, siiepHblii peakTop, aToMHas 6omMoa.
Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. JiieMeHTBI aCTPOHOMHUHM M aCTPOPU3UKH

Oransl pa3BUTHA acTpOoHOMHUH. [IpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAUYEHNE aCTPOHOMMUH.

Bup 38é3nH0r0 HeGa. Co3Be3nus, sipKue 3BE3/1bl, MJIAHEThl, UX BUAUMOE JBH)KEHUE.

Conneunas cucrema.

Connue. Conneunast akTUBHOCTh. Mcrounuk sHeprun ConHua U 3BE31. 3BE3NbI, UX OCHOBHBIE XapaKTEPUCTHKHU. /lnarpamma «creKTpaibHbIN
KJIaCC — CBETUMOCTbHY». 3BE3/bl IJIaBHOW IMOCJIENI0BAaTEIIbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTb» Ui 3BE3] TJaBHOM MOCIEAO0BATEIbHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMeHHBIE MTPEICTAaBICHUS O IPOUCX0XKIEHUH U 3BotoIK CoJHIIa U 3BE3/. DTarbl )KU3HU 3BE3 .

Mnneunsrii [Tyts — Hama [anaktuka. [lomoxxenune u npmxenue Conrana B ['amaktuke. Tunsl ranaktuk. Paguoranaktuku u kBa3apbl. YEpHBIE TBIPHI
B JJpax rajakTHK.

Bcenennas. Paciupenne Beenennoit. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopus bonbioro B3peiBa. PenukToBoe nzinydeHue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobiaeMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

Habmonenus HeBOOpYXKEHHBIM IJ1a30M C HCIOIb30BAHUEM KOMIBIOTEPHBIX MPHUIIOKEHUHN NIl ONPEeNIeHNs OJI0KEeHUsI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be311s1 CEeBEPHOTO MOIyIIapus U IPKUE 3BE3IBI.

Hab6nronenus B Teneckon JIynsl, miraner, Mieunoro [TyTu.

O0o0maree NOBTOPEeHNE



Ponp ¢u3nku u acTpoOHOMHM B SKOHOMHMYECKOH, TEXHOJOIMUYECKON, COLMAIBHOW U 3THUECKON cepax AeATeNbHOCTH YeJOBEKa, POjib U MECTO
(GU3UKK U aCTPOHOMHHU B COBPEMEHHOM HAyYHOH KapTHHE MHpa, POJib GU3NUECKOH TeoprH B (POPMUPOBAHUH MPECTABICHUN O (PU3UUECKON KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUI O IPUpOIE.

Me:xnpeameTrHblie CBA3H

Wzyuenune xypca ¢usuku 6azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4€TOM COJEpKaTEeNbHBIX MEXKIPEIMETHBIX CBS3EH C KypcaMu
MaTeMaTHKH, OMOJIOrUH, XUMHUH, Teorpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBSI3aHHbIE C U3YYEHUEM METOJ/I0B HAY4YHOI'O IMO3HAHMSL: sIBIIEHHE, HAy4YHbIH (QakT, rumnoresa, pusnyeckas BeIuunHa,
3aKOH, TeOpHs, HAOJIOICHNE, SKCIIEPUMEHT, MOJCTUPOBAaHHE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHe CUCTEMbl YPaBHEHUI, TPUTOHOMETpHUYECKHE (YHKLUUHU: CHUHYC, KOCHHYC, TAaHI€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHI M UX IMPOSKIIUU Ha OCH KOOPIMHAT, CIIOKEHHE BEKTOPOB, TPOU3BOIHBIC HIIEMEHTAPHBIX (DYHKIIMA, TP U3HAKH
1070011 TPEYTOJIbHUKOB, ONIpe/Ie/ICHHE IUIOMIAIN IUNIOCKUX (GUTyp 1 00bEMa Tel.

buonozus: snexTpuyeckue sIBJICHUS B )KUBOU NMpuUpoe, KojaeOaTenbHble IBUKEHUS B )KUBOW MPUPOJIE, ONITUYECKHUE SIBIIEHUS B KUBOU MPHUPOJE,
JIEHCTBHE paualiy Ha )KUBbIE OPTAaHU3MBI.

Xumus: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaUIMYecKas CTPYKTypa TBEPABIX TeJl, MEXaHW3Mbl 00pa30oBaHMs KPUCTAJUIMYECKOH pEIIETKH,
CIIEKTPAaJIbHBII aHAJIN3.

T'eoepaghus: MmarHuTHBIE MOJIIOCA 3€MIIH, 3aJI€KM MAarHUTHBIX PYA, GOTOChEMKA 3eMHON TOBEPXHOCTH, MTPEICKa3aHIE 3eMIIETPSICEHUH.

Texnonozus: IVMHUAU DIIEKTpOIEpEenad, INEHEpaTop IEPEMEHHOIO TOKAa, JJIEKTPOABUTATENb, WHAYKIMOHHAs I€4b, pajxap, paavuoONpUEMHUK,
TEJIEBU30pP, AHTEHHA, TeneqoH, CBY-neus, IIPOEKIIMOHHBIN amnmapar, BOJIOKOHHAs OINTHKA, COJIHEYHAas Oarapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne ydeOHOro mpeamera «Dus3mka» Ha ypoBHE CpeqHEro olmiero oOpasoBaHus (0a30BBIH YPOBEHB) NOJKHO O00ECHEUHUTH JOCTHKCHHE
CICAYIOMUX JIUIYHOCTHBIX, MCTAIIPCAMCTHBIX U MMTPECAMCTHBIX 06pa30BaTeJIBHbIX PE3YyJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHI

JIMYyHOCTHBIE pe3yNbTaThl OCBOEHHUs y4yeOHoro mnpenmera «®Pu3MKa» [OJDKHBI OTpa)XaTb T'OTOBHOCTb U CIIOCOOHOCTh OOYHYaIOLIMXCS
PYKOBOJICTBOBAThCS C(hOPMUPOBAHHON BHYTPEHHEN MO3ULMEH JTUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUH, IO3UTUBHBIX BHYTPEHHUX YOSXKICHUH,
COOTBETCTBYIOINX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIECTBa, pPACIIMPEHHE XU3HEHHOTO OIBITa M OIbITa JAEATEIILHOCTH B MpoIecce
peain3alii OCHOBHBIX HAIIPABJIEHUN BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazk1aHCcKOro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh IPAKJAHCKOM MO3ULIMK 00YYaIOLIErocsi Kak aKTUBHOTO U OTBETCTBEHHOT'O YJ€HA POCCUNCKOr0o OOIIECTBA;

INPUHATHE TPAJUIMOHHBIX O0IIEYETIOBEYECKHX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIHOCTh B MHTEpecax TIpa)<IaHCKOro OOIIECTBA, y4acTBOBATh B CaMOYIPABICHHWU B 00pa30BaTEbHON
OpraHu3aluy;

YMEHHUE B3aUMOECHCTBOBATh C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUSAMH U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/TaHCKON UACHTUYHOCTH, TaTPUOTHU3MA;

LEHHOCTHOE OTHOLIEHHE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSIM POCCUNCKUX YUEHBIX B 00JIaCTH GU3NKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIOCOOHOCTh OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIGHHOCTH, B TOM
qHCIIe B I€ATEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCTIMTAHUS:

ICTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYasi 3CTETUKY HAyYHOT'O TBOPYECTBA, MIPUCYIIEr0 (U3NYECKON HayKe;

5) Tpy10BOr0 BOCIIUTAHUS:



UHTEpEC K pas3iu4HbIM chepam MpodecCHOHATbHON AEATeNbHOCTH, B TOM YHCIE CBS3aHHBIM C (PM3MKOH M TEXHHMKOH, YMEHHE COBEpILIATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC IIJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OPa30BaHUIO B 00JIaCTH (PU3MKH HA MPOTSHKEHUU BCEH KHU3HH;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

c(OPMHUPOBAHHOCTD IKOJIOTHUECKON KYJIbTYPHl, OCO3HAHUE TII00ATBHOT0 XapaKTepa SKOJIOTHIECKUX MPOodIieM;

IUITAHUPOBAHME M OCYIIECTBICHUE AEHCTBUI B OKPYKAIOIICH Cpe/ie Ha OCHOBE 3HAHUS LIEJIeH YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpeHHe OIbITa SSITETbHOCTH YKOJIOIMYECKOM HAPaBICHHOCTH HAa OCHOBE UMEIOIIMXCS 3HAHUH 110 (u3nKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OpPMUPOBAHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3NUECKON HAYKH;

OCO3HAaHHUE LICHHOCTU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb B IPOLECCC HM3YUCHUA (1)I/I3I/IKI/I OCYHICCTBJIATL IMPOCKTHYIO M HCCICAOBATCIILCKYIO
ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS
ba3zoBble Jlornyeckue 1eMcTBUA:
CaMOCTOSITENILHO (JOPMYITUPOBATH U aKTyaIHU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPEICIIATH EJIH JeATSIIbHOCTH, 33]1aBaTh MApaMETPhl M KPUTEPUH UX TOCTHKCHUS,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEYHA B paCCMAaTPHUBACMBIX (1)I/13I/I'-I€CKI/IX SIBJICHUAX
pa3pabatbIBaTh IJIaH peUIeHHs MPoOIeMbl C YIETOM aHAIM3a UMEIOLIUXCS MaTepPUaIbHBIX U HEMaTEPUAIIbHBIX PECYPCOB;
BHOCHUTBb KOPPCKTUBEI B ACATCIbHOCTE, OICHUBATH COOTBCTCTBUEC PE3YIBTATOB LCIIAM, OLICHUBATh PUCKHU HOCJ'I@)ICTBI/Iﬁ ACATCIIBHOCTH,
KOOPJMHHUPOBATH U BBITIOTHATEH padOTy B YCIOBHUSAX pealbHOr0, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX TPOOIEM.
ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:
BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI M METOIaMU (PU3MUYECKON HAYKU;
BIIQJICTh HaBBIKAMH Y4€OHO-HCCIEIOBATENIbCKOW U TMPOEKTHOW MAESITeTbHOCTH B 00MacTd (U3MKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY TTOMCKY METOJIOB PEIICHHUS 3a1ad (PU3HIECKOTO COACPKAHUS, IPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMS;
BJIQ/IETh BUJAMU JIEATEIHHOCTH IO MOJIyYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAINH, IPEOoOPa30BAHUI0 U MPUMEHEHHIO B PAa3IMYHBIX YUEOHBIX
CUTYaIUsIX, B TOM YUCJIE MPU CO3JITaHUN YIEOHBIX ITPOCKTOB B 00J1aCTH (DU3UKH;



BBISIBJISITH NPUYMHHO-CIICCTBEHHbIE CBSI3M W aKTyallU3UpOBaTh 3a/adyy, BBIIBUraTh TUIOTE3y €€ peUIeHHs, HaXOIUTh AapryMEHThl Ui
JIOKa3aTelIbCTBa CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

AHAJIM3UPOBATH MMOJYYCHHBIC B XOJC PCHICHUA 3aJa4r pPC3yJIbTAaTbl, KPUTUUYCCKU OLCHUBATH UX JOCTOBCPHOCTL, IPOTHO3UPOBATH U3MCHCHHC B
HOBBIX YCJIOBHSX,

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN AEATEIFHOCTH, B TOM YHCJIE IPU U3YUYCHUH (DUBUKH;

JTaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh NPUOOPETEHHDIH OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUUECKYIO 001aCTh KU3HEICATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE HJIEH, MPeJiaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS;

CTaBUThb Hp06JI€MI>I " 3a7a4u, JOITYyCKAIKUEC aAJIbTCPHATUBHBLIC PCIICHUA.

Padora ¢ undpopmanmeii:

BJIaACTb HABbIKaMU ITOJTYYCHUA I/IH(l)OpMaHI/II/I (1)I/I3I/I‘-I€CKOFO COACPpIKaHNA U3 UCTOYHHUKOB pPa3HbIX THIIOB, CAMOCTOATCIBbHO OCYHICCTBIIATH ITOUCK,
aHaJIN3, CUCTEMATU3ALUI0 U UHTEPIPETALUI0 HHPOPMALIUU Pa3IMYHbIX BUJIOB U (OPM MPEACTABICHUS;

OIICHUBATh JOCTOBEPHOCTHh MH(OpMAIIHH;

UCIIONB30BaTh CpelcTBa HMH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pEHIEHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX H
OpPTaHM3AIMOHHBIX 337]a4 C COONI0IeHHEeM TpeOOBaHHIM SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PeCypcocOepeKeH s, MPABOBBIX M ITUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOM 6€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOrO COJEPKAHUS B Pa3iIMuUHbIX (opMarax ¢ y4y€TOM HazHAYeHUS MHPOpPMAIMU U LEIEeBOW ayJUTOPUH, BbIOHpas
ONTUMAJIbHYIO (POPMY IIpEICTaBICHHS U BU3YyaIH3al[1H.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU J€SITEIbHOCTH;
pacrio3HaBaTh NPEANOCHIIKM KOH(OIMKTHBIX CUTYalluid U CMATYaTh KOH(IIUKTEI,
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;
MOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHTHON M WHAMBHUIYaTbHON pabOTHI;
BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JEHCTBUI C yUETOM OOIIMX HHTEPECOB U BOZMOKHOCTEH KaXkKJJOr0 YJIeHa KOJIJICKTHBA;
IIPUHUMATh LI€JI1 COBMECTHOMW JIEATEIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATh JAEHCTBUA MO €€ JTOCTUIKEHUIO: COCTABIIATH IUIAH JACHCTBUH,
pacnpenensaTh poyiy ¢ y4€TOM MHEHUH yJaCTHUKOB, 00CYKIAaTh PE3y/IbTaThl COBMECTHOM paboThI;
OLIEHUBATh KAYECTBO CBOETO BKJIaJa U KaXI0r0 yYaCTHUKA KOMaH bl B OOIIMN pe3ysbTaT 110 pa3paboTaHHBIM KPUTEPUSIM;
IIpeIaraTb HOBBIE MPOCKTHI, OLICHUBATH UIECH C MMO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;



OCYIICCTBJIIATH MO3UTUBHOC CTPATETHYCCKOE ITOBCACHUC B PA3JIMYHBIX CUTYyallUAX, IIPOSABIISATHE TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh WHHUIIMATHBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranmuzanms:
CaMOCTOSITENIFHO OCYILECTBIJIATh TO3HABATENBHYIO JESATEIbHOCTh B OOJIACTH (DU3MKM W aCTPOHOMHUH, BBIIBIATH NPOOJIIEMBI, CTaBUTh H
(GopMynupoBaTh COOCTBEHHBIE 331a4H;
CaMOCTOSITEJILHO COCTAaBIISITh IUIaH PELICHUs pacUETHBIX U KaYECTBEHHBIX 33/1a4, IUIaH BBIIOJHEHUS NPAKTUYECKOH paboThl C yUETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN M MPEOYTEHUH;
JlaBaTh OLIEHKY HOBBIM CUTYallUsM;
pacIIupsATh paMKH y4€OHOr0 NMpeAMETa HAa OCHOBE JINYHBIX NMPEATIOYTEHUH;
JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3@ PELICHHUE;
OLICHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIUN B 00JIACTH (PU3HMKH, MOCTOSHHO TOBBIIATh CBOM 00pa3oBaTENbHBIA M KYJIbTYPHBIH
YPOBEHB.
CaMOKOHTPOJIb, SMOUMOHATbHbBII MHTE/JIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B I€ATEIILHOCTh, OLIEHUBATH COOTBETCTBHE PE3Y/IbTATOB LIENISAM;
BJIAJICTh HAaBBIKAMHU IO3HABATENBbHOM pe(iIeKCHM KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBMHA M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTAaTOB U
OCHOBaHMIA;
MCIIOJIb30BaTh MPUEMBI pe(IeKCHH JIUIsl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELLIEHUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIIECHUS IO UX CHUKEHUIO;
MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAJIW3€ PE3yJIbTaTOB J1€ATEIbHOCTH;
NpUHUMATD ce0sl, TOHMMasl CBOU HEIOCTATKU M IOCTOUHCTBA,
IPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX [P aHAJIN3€ PE3YJIbTaTOB ACATEIbHOCTH;
IpU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.
B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHMs MpOrpaMMbl MO (U3MKe Ui YpOBHS CpelHEero oOIiero oOpa3oBaHHs Y
00y4aroImuXxcsi COBEPIIEHCTBYETCS YMOLMOHAIIBHBIN MHTEIJIEKT, Peoiaraiomui copMupoBaHHOCTb:
CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CHOCOOHOCTh IMOHUMAaTh CBOE SMOIMOHAIBHOE COCTOSHHME, BUAETHh HANpPaBJIEHUS Ppa3BUTHA COOCTBEHHOM
SMOITMOHAIBHOM c(hepbl, OBITH YBEPEHHBIM B ce0e;
CaMOpEryJIMPOBAHNUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBE/IEHUE, CIIOCOOHOCTh alallTUPOBATHCS K
SMOLMOHATIBHBIM U3MEHEHHSIM U MPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBALIMM, BKIIOYAIOIIEH CTPEMJICHUE K JOCTHKEHHUIO LIEJIU U YCIIEXY, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE J1€UCTBOBATh UCXOS
13 CBOMX BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOMEH CIHOCOOHOCTh IMOHUMATh SMOIMOHAIBHOE COCTOSIHUE JPYTHMX, YYUTBHIBATh €ro IPU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMATILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C IPYTHMH JIFOJIbMHU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peliaTh
KOH()JIUKTBI.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy o0y4enus B 10 ki1acce npeIMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPAXKaTh CHOPMUPOBAHHOCTD y 00YUAIOMIUXCSl YMEHUH:

JeMOHCTPUPOBATh Ha MPHMEPAx pPOJIb U MECTO (HU3UKU B (POPMHUPOBAHHH COBPEMEHHOH HAay4HOW KapTUHBI MHpA, B Pa3BHUTUU COBPEMEHHOM
TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOU EATEIbHOCTH JIFOACH;

YYUTHIBATh TPAHUIBI TPUMEHEHUS HM3YyYCHHBIX (DU3MYECKHX MOJIENICH: MaTepHajbHas TOYKa, WHEpUUAIbHAs CHCTeMa OTCYéTa, abCONIOTHO
TBEPJIOE TENO, MICANbHBIA Ta3, MOJEIN CTPOSHMs ra30B, )KUIKOCTEH M TBEPABIX TeN, TOUCUHBIM AJIEKTPUUECKHUI 3apsia NpU pelIeHud (PU3MUECKUX
3a/1a4;

pacrio3HaBaTh (pU3NUECKUE ABICHUS (IIPOLECCH) U OOBACHATh X Ha OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJIIPHO-KMHETHYECKOM T€OpUN CTPOCHHUS
BEIIECTBA U AJIEKTPOAMHAMHUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JABMXKEHHE, CBOOOAHOE MajieHHue TeJl, ABM)KEHUE M0 OKPY)KHOCTH,
uHepLus, B3aumojeiictaue tei, nupdysus, OpOyHOBCKOE JBUKEHUE, CTPOCHUE KHUIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxJ1aX/1I€HNH), TEIUIOBOE paBHOBECHE, UCTIApEHUE, KOHIEHCAIlHs, [JIaBJIeHNE, KPUCTANIN3allks, KUIIEHUE, BIaXXKHOCTh BO3/1yXa, MOBBIIIEHUE 1aBICHUS
rasa IpHU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY IapaMETPaMU COCTOSIHUS Ta3a B M30IPOLEccaX, HJICKTPHU3alMs TeJ, B3aUMOICHCTBUE
3aps0B;

OIKCHIBATh MEXAaHUYECKOE JBIKEHHE, UCTIONb3Ys (PU3NUYECKUE BETMUMHBI: KOOPAUHATA, MYTh, IIEpEMEIIeHHEe, CKOPOCTh, YCKOPEHHE, Macca Tefa,
CHJIa, UMITYJIbC TeJa, KUHETHUYECKasi SHEprusi, MOTeHIIMAIbHAs SHEPrHsl, MeXaHndyeckas padoTa, MEeXaHHYeCKass MOIIHOCTb; MPH OMHCAHUU MPaBUILHO
TPaKTOBaTh (PU3UYECKHH CMBICI HCIOJIb3YEMBIX BEIMYMH, UX O0O3HAYEHHS M €IMHHUIBI, HAXOJUTH (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEIIMYUHY C JPYTUMU BEIUYUHAMU;

OTKCHIBATh U3YYCHHbIE TETUIOBBIE CBOMCTBA TEI U TEIJIOBbIE SABJIEHUS, UCIIOIb3Ys (pU3HUECKUe BETUUMHBL: JaBJIEHUE ra3a, TeMnepaTypa, CpeIHss
KMHETUYECKasi dHEPIrusl XaOTHMYECKOrO IBMIKEHUS MOJIEKYJ, CPEIHEKBAIpaTH4HAsI CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIIOTHI, BHYTPEHHSS SHEPIHs,
pabota raza, KOO(QQHUIUHUEHT MOJIE3HOIO NEHCTBUS TEIUIOBOrO ABHUIraTessl; MPHU ONMUCAHUU MPABUIBHO TPAKTOBATh (U3MYECKUN CMBICI HCIOIb3YEMbIX
BEJIMYMH, X 0003HAYCHUS U €IUHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILNE JAaHHYIO (GU3NYECKYIO BEIMYMHY C APYTMMH BEITMUMHAM;



OINKCBHIBATh HM3YUYCHHbIE 3JIEKTPHUUECKUE CBOICTBA BEIIECTBA M JJIEKTPUUYECKUE SBJICHUS (MPOLECCHI), UCHONb3Yysd (U3NYECKHE BEIUYHMHBI:
IEKTPUYECKUN 3apsAll, IEKTPUYECKOE I0JI€, HANPSKEHHOCTH II0JIA, MOTEHLIMAN, Pa3HOCTh IOTCHIUAIOB; IPU ONUCAHUU IIPABUIBHO TPAKTOBATH
(U3UUeCKUl CMBICI UCIOJIB3YEMbIX BEIMYHH, UX O003HAYCHUS W €AMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIONINE JAHHYIO (PM3UYECKYIO BEIMYUHY C
JPYTUMU BEJIMYUHAMU;

aHAM3UPOBaTh (PU3MUECKUE MPOLECCH M SBICHHS, UCHONB3Yys (U3NYECKHE 3aKOHBI M MPUHIMIIBL: 3aKOH BcemupHOro Tsarorenus, I, 11 u III
3aKkOHbl HbIOTOHA, 3aKOH COXpaHEHMSI MEXAHWYECKOW DHEPIHM, 3aKOH COXPAaHEHUS MMITYJIbCA, IPUHLMII CYNEPIO3ULIUNA CHJI, IPUHILINAII PABHOIPABUS
MHEPLHAIbHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHMS BEILLECTBA, Fa30BbIC 3aKOHBI, CBA3b CPEIHEN KMHETUYECKON dHEPruu
TEIUIOBOTO JIBXKEHMSI MOJIEKYJ C aOCOJIIOTHOM TemmepaTypoil, NepBblii 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS 3JEKTPUYECKOro 3apsjaa, 3aKOH
Kynona, npu 3ToM pas3inyare ClI0BECHYIO (POPMYJIMPOBKY 3aKOHA, €M0 MaTEMaTUUECKOE BbIPAXKEHUE U YCIOBUS (TPaHULIbl, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI JEHCTBUS MAIlIMH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB; pa3inuyarh yCJIOBUS UX 0€301MacCHOTO UCTIOIh30BAHUS B
MMOBCEAHEBHOM KU3HU,

BBINOJIHATH AKCIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U MPOLIECCOB C MCIOJb30BAHUEM IPSAMBIX U KOCBEHHBIX M3MEPEHUH, IIpU
3TOM (HOPMYJIHPOBATH MPOOIIEMY/3a/1auy U THIOTEe3y y4eOHOro SKCIIEPHMEHTa, cOOMpaTh YCTAHOBKY M3 IMPEIIOKEHHOTO 000PYAOBaHMS, MPOBOANTH
OMBIT U (POPMYIIHPOBATH BHIBOJIBI,

OCYILECTBIIAThH MPsSIMble M KOCBEHHbIE U3MEpEHHs (U3NUECKUX BEJIWYHH, ITPU 3TOM BBIOMPATh ONTUMAIbHBINA CIOCOO U3MEPEHUS U HCII0JIb30BaTh
U3BECTHBIE METO/BI OLEHKH IOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BETMUMHAMM C MCIIOJIb30BaHMEM IPSMBIX U3MEPEHHH, P 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
¢ukcupoBaTh pPE3yibTaThl IOJTYYEHHOH 3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BUJE TabIull M TpaduKoOB, JAeiIaThb BBIBOJABI IO pe3yjbTaTaMm
UCCJIEI0BAHMS;

coOnroaaTh npaBuiia O€30MacCHOTO TpyJAa IpHU MPOBEIEHUU HCCIEAOBAHUN B paMKax y4eOHOro SKCIIEPUMEHTAa, y4eOHO-HCCIIEe0BAaTEIbCKOW U
IIPOEKTHOM J1eATENbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOTo 000PYAOBAHNUS;

pelath pacu€THbIC 3a/1a4M C SIBHO 33/1aHHON (PU3MUECKON MOJEIBIO, UCTIONB3YS (hU3MUYECKHe 3aKOHBI U MPUHLMIIBI, HA OCHOBE aHAJIU3a YCIOBHS
3aJaun BBIOMpATh (PU3UUECKYIO MOJIENb, BBLACIATH (PU3NYECKHE BETUYMHBI M (OPMYJIbI, HEOOXOAUMBIE ISl €€ pelleHHs, NMPOBOAUTH Pacu€Thl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOTO 3HAUEeHUS (PU3UUECKOM BETMUUHBI;

pellaTb KayeCTBEHHBIE 3aJayd: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY DPACCYKIEHHHM C ONOPOM Ha H3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

MCIIOJIb30BaTh MPHU PEIICHUHN Y4eOHBIX 3a7au COBpeMEeHHble HH(POPMAIIMOHHBIE TEXHOJIOTUU JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN U
IpeACTaBIeHNs Y4eOHOW M Hay4YHO-TIONMYJISIPHOW MH(OPMALMKU, MOJYYEHHON U3 pa3IMuYHBbIX MCTOYHHUKOB, KPUTHUECKH aHAIM3HUPOBATh MOJy4aeMYIO
uHpopmaruio;



HPUBOJHUTH NPUMEPHI BKJIaJa POCCUHCKHUX M 3apyOe)KHBIX yUEHBIX-(PHU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE MPOIECCOB OKPY)KAIOIIEro MUpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCETHEBHOM XU3HU UL oOecredeHrss 0€30MacHOCTH MpH OOpameHnu ¢ mpudopamu H
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsl COXPAHEHHS 3I0POBbsI U COOJIIOICHUS HOPM SKOJIOTUYECKOT O TIOBEICHUS B OKPYXKAIOIIEeH cpere;

paboTarh B TpymIie C BHIMOJIHEHHEM PA3IMYHBIX COLUAIBHBIX POJICH, TUIAHUPOBATh PaObOTy IPYIIIBI, PAIMOHAIBHO PACHIPEEATh 00I3aHHOCTH U
IUTAHUPOBATh JEATEILHOCTD B HECTAHJAPTHBIX CUTYAIUAX, /IeKBaTHO OLICHUBATh BKJIAJ] KAXKI0TO U3 YIaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPHUBAEMON
POOJIEMBI.

K xoHmy o0ydenust B 11 kJ1acce nmpegMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y 00 yUYArOIIMXCS YMEHUIA:

JICMOHCTPUPOBATh Ha MPHMEpPaxX POJIb U MECTO (HU3UKH B (OPMUPOBAHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHpPa, B Pa3BHUTUU COBPEMEHHOM
TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOH ESTEITLHOCTH JIIOACH, IIETOCTHOCTD U €IMHCTBO (PU3NIECKOI KapTHHBI MUPA;

YYUTBIBATh TPAHUIIBl IPUMEHEHUS! H3YYCHHBIX (PH3MUECKUX MOJIENICH: TOUCUHBIN JCKTPUIECKUAN 3aps/l, Jyd CBETa, TOUYCUHBI UCTOUYHUK CBETA,
siepHasi MO/IeIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO sIpa TPU peHIeHUH (PU3HUECKUX 3ajad;

pacrio3HaBaTh (pu3muecKue SBICHHS (IIPOIECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB 3JICKTPOJWHAMHUKH W KBAaHTOBOH (DM3UKH: AJIEKTPHUECKAs
POBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOJIEHCTBUE MAarHUTOB, JIEKTPOMArHuTHas MHIYKLHUSA, JeHCTBHUE
MarHuTHOT'O TOJI Ha MPOBOJHHUK C TOKOM U JABWXKYIIMHCS 3aps[l, TEKTPOMarHuTHbIE KoJeOaHUs U BOJHBI, MPSIMOJIMHEIHOE pacIpOoCTpaHEeHUE CBETa,
OTpaKeHHe, IpeJoMJIeHHe, UHTeppepeHIrs, TUGpakius W MOJsApHU3alus CBeTa, AUcHepcus cBeTa, (oTolrnekrpuueckuilt >3pdext (potorddexr),
CBETOBOE JaBJIeHHE, BOSHUKHOBEHUE JIMHEWYATOr0 CIIEKTPa aToMa BOAOPOA, €CTECTBEHHAs: U MCKYCCTBEHHAs paINOaKTUBHOCTD;

OTMCHIBATh M3YYEHHBIE CBOWCTBA BEUIECTBA (DIIEKTPHUECKUE, MATHUTHBIC, ONTUYECKHE, AJIEKTPHUECKYIO TPOBOIMMOCTH PA3IMYHBIX CPEl) H
AJIEKTPOMArHUTHBIE SIBIICHUS (TPOIIECCHI), WCMOIB3ysd (U3NYECKHE BEIWYHMHBI: AJIEKTPHUECKUI 3apsij, CHila TOKa, JIIEKTPUYECKOE HAaIpsDKEHHE,
ANEKTPUUECKOE COMPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABMKYIIAs CHiia, paboTa TOKa, MHAYKIMS MAarHUTHOTO MOJIS, cuia Amrepa, cuiia
JlopeH1a, HHAYKTUBHOCTh KaTYIIKH, SHEPTHSI AJIEKTPUIECKOTO U MAarHUTHOTO TIOJIeH, TIEPUO/] M YacTOTa KOJIeOaHuid B KOJIeOAaTeTbHOM KOHTYPE, 3apsit U
CHJIa TOKa B MPOIlecCe FapMOHUYECKHUX 3JEKTPOMAarHUTHBIX KoseOaHui, POKYCHOE pacCTOSHUE W ONTHYECKAsl CHIIA JIMH3bI, IPU OMHCAHUM MPABUIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICIT HCIIOJIB3YEMbIX BEIMYMH, UX O0O3HAYECHUS U €IUHMIIBI, YKA3bIBaTh (POPMYIIbI, CBSI3bIBAIOIIME AAHHYIO (PU3NYECKYIO
BEJIMYHMHY C JPYTUMH BETUUYNHAMH;

OIKCHIBATh U3YYEHHBIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCTIONB3YS (PU3HUECKUE BEIMYMHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI
U 4acTOTa CBETa, YHEPIUs U UMITYJIbC (POTOHA, MEPHOJ MOJTypaciaja, YJHEPTUs CBSA3U aTOMHBIX si7Iep, IPH OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKUIA
CMBICIT MCIIOJIb3YEMbIX BEJMYWH, UX 0003HAUCHUsI M €IWHUIIBI, YKa3bIBaTh (YOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIHYUHY C JIPYTUMHU
BEJIMYMHAMH, BEIYUCIIATH 3HAUCHUE (PU3MUYECKOM BEITNYNHBI;

aHAJIM3UPOBATh (PM3MUYECKUE MPOLECCHl M SBICHUS, MCHOIB3Ys (PU3NUECKUE 3aKOHBI M NMPHHIMIEL 3aK0H OMa, 3aKOHBI MOCIEA0BATEIBHOTO U
HapauIeIbHOTO COSANHEHNS MPOBOAHUKOB, 3aKOH Jlkoynsi—JIeHna, 3aK0H 371eKTpOMAarHUTHON MHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO pacipoCTpaHeHUS



CBETa, 3aKOHbl OTPA)KEHMsI CBETA, 3aKOHbI INPEIOMJICHHUsS CBeTa, ypaBHeHHe OMHIITeHHa ans ¢Gorodddexra, 3aKOH COXpPAHEHUS SHEPruH, 3aKOH
COXpaHEHHUs UMITYJIbCA, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsija, 3aKOH COXpPaHEHMs MacCOBOTO 4MCIIA, OCTYJaThl bopa, 3aKOH paJuoaKTUBHOTO
pacmaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA, €0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbl, 00JIaCTH) TPUMEHUMOCTH;

OIPEEIIATh HAIIPABJIECHUE BEKTOPA MHAYKLIMHM MAarHUTHOTO 11011 IPOBOJIHUKA C TOKOM, CUJIbI AMIiepa 1 cuiibl JIopeHna;

CTPOUTH M OMKCHIBATh N300pakeHHE, CO3IaBaeMO€E IIIOCKUM 3€pPKaJIOM, TOHKOH JIMH30M;

BBINOJIHATh HKCIEPUMEHTHI 110 MCCIEI0BAHUIO (PU3MUECKUX SIBICHUH M MPOLECCOB C UCIOIb30BAHUEM NPSAMBIX M KOCBEHHBIX M3MEPEHH: MpH
3TOM (hopMynupoBaTh MpolieMy/3aady U TUIOTe3y Y4eOHOro 3KCIIEpUMEHTa, cOOMpaTh YCTAHOBKY M3 MPEUIOKEHHOIO 000pYHOBaHMs, NPOBOIUTH
OMBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYILECTBIIATh NIPSIMblE M KOCBEHHbIE U3MEpPEHHsI (U3NUECKUX BEJIWYMH, IIPU 3TOM BBIOMPATh ONTUMAJIbHBINA CIOCOO U3MEPEHUS U MCII0JIb30BaTh
M3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHNH;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C UCTIOIH30BAHUEM MPSIMBIX H3MEPEHHIA: IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH
Pe3yJIbTaThl OJIYYEHHOHN 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUE TAOJIUI U TPapUKOB, JI€1aTh BHIBOJIBI 110 PE3YyIbTaTaM HUCCIIEIOBAHMUS;

co0mroaTh mpaBmiIa 0€30MacHOro TpyJa HpU NMPOBEAECHHM HCCIEIOBAHMM B paMKax y4eOHOrO 3KCIEPUMEHTA, y4eOHO-HCCIIE0BATENbCKOW U
IPOEKTHOH JIeATENbHOCTH C UCIIOIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOro 000PYAOBaHUS;

pelaTh pacu€THbIC 3aJ1a4l C SIBHO 33/1aHHON (PU3HUECKONW MOJAEIBIO, UCTIONB3YS (pU3MUeCcKre 3aKOHBI U MPUHIUIBI, HA OCHOBE aHaJHM3a yCIOBUS
3aJaun BBIOMpaTh (U3UUECKYIO MOJIENb, BBLACIATH (PU3NYECKHE BETUYMHBI M (OPMYJIbI, HEOOXOAUMBIE NI €€ pelleHHs, NMPOBOAUTH PacuéThl U
OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HAaUeHUs (PU3MUECKON BETMUUHBI;

pemarh KauyecTBEHHbIE 3aJauM: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUMBYIO LEMNOYKY PpACCYXJIEHUH C ONOpOM HAa H3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe SBICHUS;

MCIIOJIb30BaTh MPU PELICHUHN Y4E€OHBIX 337a4 COBpeMEHHbIe NH(POPMAIIMOHHbBIE TEXHOJIOTUH JUIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAUH U
MpeJICTaBICHNUs] yueOHOW M Hay4HO-TIOMYJSpHOW MH(pOpMalLKH, MOITYYEHHON M3 Pa3IUYHbIX MCTOYHHKOB, KPUTHUYECKH aHAIM3UPOBAThH MOIYYaEMYIO
UH(POPMALIUIO;

OOBSICHATh TPUHIMITBI ACUCTBUS MAIIMH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ivyaTh YCJIOBUS HMX O€30IacHOr0 HMCMOJIb30BAHUS B
MIOBCEIHEBHOM JKH3HY;

IPUBOIUTH IPUMEPHI BKJIaJ]a POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MPOLIECCOB OKPY>KAIOLIET0 MHUpPa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOM KHM3HU JJIs oOecrieueHus: 0€30MacHOCTU MpH OOpalleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, [l COXPAHEHMsI 3J0POBbsl U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpele;



paboTaTh B IPYIIIE C BHIMOJHEHHEM Pa3JIMUHBIX COIHANBHBIX POJICH, INIAHUPOBATh PabOTy TPYIIIEL, PALIHOHAIBHO paclpenelsiTh 00sS3aHHOCTH U
IJIAaHUPOBATh ACATCIIbHOCTh B HCCTAHAAPTHBIX CUTYallHUAX, aACKBATHO OLUCHHUBATDH BKJIAJ KaXXJA0I'0 U3 YUACTHHUKOB I'PYIIILI B pCHICHUC paCCManHBaeMOﬁ
poOIEeMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo 4yacoB
DJIeKTpoHHBIe (HU(ppoOBLIE)
Ne n/m HaumeHnoBaHue pa3aesioB M TeM NPOrpaMMBbl KourpoJibhbie IMpakTuueckue
Bcero o0pa3oBaTebHBIE PECYPCHI
padoThI padoThI
Pazgen 1. PU3UKA U METOJAbI HAYYHOT O ITIO3HAHUSA
11 Bxoanoit koHTpob. PU3KKa U METOBI HAYYHOTO 9 bubamorexa [TOK
' MO3HAHUS https://m.edso00.ru/7f41bf72
Utoro no pazneny 2
Pazgen 2. MEXAHHUKA
bubanorexka [JOK
21 Kutiematitia > https://m.edsoo.ru/7f41bf72
bubnnorexa [IOK
2.2 7
fluamika https://m.edsoo.ru/7f41bf72
bubaroreka [JOK
2.3 3 6 1 1
AKOHBI COXPAaHCHHS B MCXaHHKE https://m.edsoo.ru/TfA1bF72
Hroro mo paznmery 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
bubaroreka [TOK
A - i 1
3 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TEOPUH 9 https://m.edsoo.ru/7f41bf72
Bbubaunorexa [IOK
2 1 1
3 OchoBbI TepMOAHHAMIHICH 0 https://m.edsoo.ru/7f41bf72
ArperaTHbIe COCTOSTHHA BemecTBa. Pa30BbIe Bu6mmorexa LIOK
3.3 5
MEPEX OB https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. 9JIEKTPOAUMHAMMUKA
Bbubnnorexa [IOK
41 10 1
UIeKTpOCTATHI https://m.edsoo.ru/7f41bf72
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IlocTosAHHBIN 3nekTprdYecKuil ToK. Toku B

bubaunorexa [JOK

4.2 Pa3IMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
HUroro mo paznmery 22
PeszepBHOE Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuecTBo 4yacoB
DJIeKTpOoHHBIe (HU(ppoBLIE)
Ne n/m HaumeHoBaHue pa3aesoB M TeM NPOrpaMMbl KoHTpoabHble IpakTHyeckue
Bcero o0pa3oBaTebHBIE PECYPCHI
padoThI padoThI
Pa3nen 1. DJJIEKTPOJINHAMHUKA
BxonHoit koHTpoib. MaruutHoe noe. bubanoreka [JOK
1.1 11 1 3
DJIeKTpOMArHUTHAS UHTYKIIUS https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Pa3nen 2. KOJJEBAHUS U BOJIHBI
2.1 MexaHn4ueckre 1 DJIEKTPOMAarHUTHBIE KOJIEeOaHMs 9 1 bubmotexa OK
' P https://m.edsoo.ru/7f41c97¢c
2.2 MexaHnndeckre U DJIEKTPOMArHUTHBIE BOIHBI 5 1 butmotexa OK
' P https://m.edsoo.ru/7f41c97¢c
bubarorexa [TOK
2. 1
3 Oniia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24
Pazgea 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJBbHOCTH
bubarorexa [TOK
A 7 4 1
3 OCHOBBI CHEIHUATBHON TEOPHH OTHOCUTEIBLHOCTH https://m.eds0o.ru/7f41ca7¢
Hroro no pazneny 4
Pa3zgen 4. KBAHTOBAS ®U3UKA
4.1 DeMEHTHI KBAHTOBOM ONTHKH 6 bubmmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aToma 4 Brbmmorexa [IOK
: ™ https://m.edsoo.ru/7f41c97¢c
Bbubnnorexa [IOK
4.3 A 5
TOMHOS SpO https://m.edsoo.ru/7f41c97¢c
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HWroro mo paznmery 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPOOU3NKHN

bubanoreka [JOK

51 DNeMeHTH aCTPOHOMUH M aCTPOPHU3UKH 7 1 https://m.eds00.ru/7f41c97¢

HUroro mo paznmery 7

Paznean 6. OGOBLIAIOILIEE TIOBTOPEHUE

Bubmmorexa [IOK
61 Obobmatomee nosTopetiie 4 https://m.edsi.ru/7f4lc97c
HUroro o pasaeny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7

IIpu peanu3anuu nporpaMmsl HCNOJIb3YIOTCH Y4eOHMKH, BKIIOYEHHbIC B (DeiePAJIbHBIN NepeveHb:

1. Mskumes I'. 4., byxoBues b. b., Corckuit H. H. (nmox penakuueit IlappenrbeBoit H. A.). Yuebnuk «®uzuka. bazoBsiil ypoBeHb».
10 xmacc. AO «M3marenscTBo [IpocBemenuey. 2023
2. Msxumes I'. 5., Byxosues b. b., YUapyrun B. M. (nox pexakumeii [TapdentseBoit H. A.). YueOnuk «®u3uka. ba3oBblil ypoBeHbY.

11 xmace. AO «M3narensctBo [IpocBemenuey. 2023
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