MotanoBa Hatanbs BanepbeBHa

C=RU, S=CsepanoBckas obnactb, L=TypuHckas Cnoboaa, T=Aupektop, O="
MYHULUMNANBHOE ABTOHOMHOE OBLEOBPA3OBATEJNIbHOE YYPEXOEHWE "
CNALOKOBCKAA CPEAHAA OBLEOBPA3OBATENIbHASA LUKONA™™,
SNILS=02591131630, INN=665100504703, E=sladkowsoh@mail.ru, G=Hatanbsa
BanepbeBHa, SN=IoTtanosa, CN=lNoTanosa Hatanbs BanepbeBHa

MUHHUCTEPCTBO IMPOCBEIEHUS POCCUNCKOM ®EJIEPALIUU
MuHucTEpCTBO 00pa30BaHus U MOJIOAEKHOM MoauTUKN CBepAJI0BCcKOi 001acTH
Cao60om0-TypuHcKkuii MyHUIIUTIAJbHBIN 0TE] YIPaBJIeHHsI 00pa30BaHueM
MAOQOY «Caaakxosckasa COILI»

YTBEPXIEHO

npukazoM MAOY «Cnaakosckas COIL»
Ne 60-1 oT 30.08.2023 .

PABOYAS ITIPOTPAMMA
(ID 722449)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

s ooygarommxest 10-11 kmaccoB



INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha YpOBHE CPETHETO OOIIEro 0Opa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHHH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
GbenepanbHOi paboueil HporpaMMbl BOCHUTAHHWA M KOHLENIMU IPENojaBaHUs y4eOHOro
npenvera «®u3uka» B oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
peaIM3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTUHBI Mupa oOyuarommuxcs 10—11 kmaccoB npu o0ydyenun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-IEATENbHOCTHOrO noaxoaa. Ilporpamma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUPYEMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOYYeHHs, a TaKKe YUYMTHIBAET HEOOXOAMMOCTb peaIM3allluid MEXIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, IpeaMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojiaM O0yUYEHUs;

e cojaepxaHue yyeOHoro nmpeamera «Pu3nkay 1o rogam o0yyeHus.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPO/Ibl, BEICTYMAs B KAUECTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIIJ B CHCTEMY 3HAHUH 00 OKpYXKarolieM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUH, N3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadueil u actpoHomueil. Mcnonab3oBaHWe W aKTUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3ydueHue Gpu3nKu BHOCUT OCHOBHOW BKJIaj B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUH
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHINOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3nku JUIst ypOBHS CpellHEro o0Iiero oopa3oBaHus MOJIOKEH PsII UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEHM KypcC SBJSETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3fesioB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUECKOH, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEWl MaTepuan Kypca pU3ukyu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoaraeT MUCIoJb30BaHHE T'yMaHUTapHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaKk’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI M 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS JIIEMEHTOB COJEpPKaHMS,
NOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOIeM PallMOHAIBHOTO IPUPOJIOTIONIBE30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YpOBHE CpEeTHEro o0Imero oOpa3oBaHUS
SABISIIOTCS  pu3udeckue Teopuu ((HOpPMHPOBAHHE WPEICTABICHHH O CTPYKTYpPE IMOCTPOCHUS



¢usuueckoil TeopuH, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TNPUHIMIIOB B COBPEMEHHBIX
IPEJCTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO- I TEIbHOCTHBIN MOIX0 B Kypce (DM3UKU pealln3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JesATeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (U3UKe OOBEIMHEHBI B OONIUN CITHCOK
YUYEHHUYECKUX IPAaKTUYECKUX paboT. BelaeneHue B yka3aHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
OPOBOIUMBIX ISl KOHTPOJSL M OLEHKH, OCYLIECTBISETCS YYaCTHHKAaMH O0pa30oBaTeIbHOTO
npolecca UCXO0/s U3 0COOEHHOCTEH IIaHUPOBaHMS U OCHAlLeHUs KabuHeTa (uzuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU MPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHuE yAenseTcs PelICHUIO pacu€THBIX U KaueCTBEHHbIX 3ajad. [lpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4M C SBHO 33/1aHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINE HNPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfelna
Kypca, Tak U UHTErpupys 3HaAHUS U3 pa3HbIX pa3/iesoB. [l KaueCTBEHHBIX 3a/1ad IPUOPUTETOM
ABJISIIOTCSL 3aJJaHUs Ha OOBSICHEHUE IpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKarolIel >KU3HH, TpeOyromue BbIOOpa (PU3WUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBunm ¢ TpeboBanusimu  ®I'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHH0 y4yeOHOro mporecca 0a30BbIi ypOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JTOJDKEH M3y4aTbCs B YCIOBUSAX MPEIMETHOTO KaOwHeTa (hM3WKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3HUKY T0JKHO OBITH HEOOXO0MMOE 1a00paTOpHOE 000PYIOBAHKE /ISl BHITOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKHUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00eCnednBaeT MOCTAaHOBKY IEPEYUCIEHHBIX B MPOrpaMMe IO
¢u3uKe KIIOYEBBIX JEMOHCTPALUM JUIsI WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
OIMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHOoe 00OpyAOBaHUE AJIS YYEHMUYECKHX IMpaKTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€ére OJHOTO KOMIUJIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JJAOOPATOPHIA.
OCHOBHBIMU LEJIIMU U3Y4YeHUS PU3UKU B 001IIEM 00pa30BAHUU SBISIOTCS:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCSd K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAYYHOM MeETOJ€ TO3HaHUS U (popMHpoBaHHE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4YeHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBICHHS C UCIIOIb30BaHUEM (PU3HMUECKUX 3HAHUH U
HAaYYHBIX J0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHII.

JlocTikeHne 3TUX Lenel oOecreyrBaeTcsl pelIeHHeM CIEAYIONMX 3a7ad B Ipolecce
n3y4deHus Kypca (U3MKUA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMIMX (PU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsIX, BKIIOYAsk MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY 1 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMH INPUMEHATh TEOPETHUYECKUE 3HAHUS Ui OOBACHEHUS
(Gu3nyeckux SIBIEHUM B MNpUpoOJe M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOMN XKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUs pa3lIM4YHbIX 33Jad C SBHO 3aJaHHON (u3nyecKoin
MOJIENIBIO, 3aJay, IMOJPa3yMEBAIOLIUX CAMOCTOSATENbHOE CO3JaHue (PU3HUYECKON
MOJIENN, aJIEKBATHON YCIIOBHSM 3a]1a4H;

e [IOHMMaHHE (PU3MUYECKUX OCHOB U IPUHIUIIOB JCHCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CpeNy;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
OKCIEPUMEHTOB, aHalW3a M  WHTepOpeTalud  WHPOPMALUHU,  ONPEIEICHUs
JIOCTOBEPHOCTH MOJYYEHHOT'O pe3yibTara;

® CO3/IaHUE YCIIOBHH JJISl Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEAOBATEIBCKOM, TBOPUECKON
NEeSITETTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YpPOBHE CpelIHEro oOIero odpazoBaHUs
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
Jaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYMTENb JI€laeT BbIOOp IpPOBEAEHUs J1a00OpaTOpHBIX paldoT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJYarOIuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkaroumero mupa. Pomib
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpHUH. | paHUIIbl TPUMEHUMOCTH (pU3MUYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Poip m Mecto ¢u3uku B (GOPMHPOBAHHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIeSITETbHOCTH JIIOJICH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHusd. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpEeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. CiokeHne nepeMenieHul u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEIHOe NBMKeHue. ['paduku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHMS, IIyTU U NIEPEMEIICHUS MAaTEPUAIIBHON TOYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHue cBOOOIHOTO MaIeHHsl.

KpuBonuneriHoe nBuxeHue. [[Br>keHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTh, JIMHEHHas CKOpocThb. llepuon m
yacToTta obpaienus. LleHTpocTpeMUuTebHOE YCKOPEHHE.

TexHudeckne yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: CHUJIOMETp, JABUKECHUE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mogens cucteMsl OTCUETA, HIUTFOCTPALIUS KUHEMAaTHYECKUX XapaKTEPUCTUK IBUKEHUS.

[Tpeobpa3zoBanne ABMXKEHUN € UCIIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUS.

HamnpaBnenue CKOpOCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBIO ONPEJIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXKAYy — NYTAMHM,  INPONMACHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHbIE PAaBHBIE ITPOMEKYTKH BpPEMEHM IPH PAaBHOYCKOPEHHOM JBHKEHHH C
HavyaJbHOU CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIApUKA B BI3KOW KUIKOCTH.

N3yueHue ABUKEHUS Teja, OpOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH [Manuies. Ilepoiit 3akoH HeroToHa. IHepLManbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3unuu cwi. Btopoil 3akoH HberoToHa ais
MaTepualibHOM TOUku. TpeTuit 3akoH HbroToHa 1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxecty. I[lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttena.



Tpenue. Buabl TpeHust (mokosi, ckoybxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koagoumment tpenus. Cuia cOnpoTHBICHUS
NP IBUKCHUH TeJla B KUJKOCTH WM rase.

[ToctynarensHoOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTEIBbHO OCH BpauieHus. llnedo cuibl. YcCllOBUSL paBHOBECHS
TBEPJIOTO TENA.

TexHudyeckue yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKY, JIBUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIMH.

CpaBHeHHME Macc B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHna.

N3mepenue cuil.

CrioxeHue Cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBecus TBEPAOro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHII YIIPYTOCTH, BO3HUKAIOMIMX B MPYXHHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuit paBHOBECHS TBEPIOTO TEJa, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coxpanenus 6 Mmexanuke

Nmmynbc MatepuaabHOM TOYKH (Tea), CACTEMBI MaTepUaIbHBIX ToueK. IMITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabota cuibl. MOIIHOCTE CHJTBI.

Kunerndeckass sHeprus MaTepualibHOW TOYKU. Teopema 00 W3MEHEHMHM KWHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas SHEPTHsl YIPYTro AepOPMUPOBAHHON MPY>KUHBL.
[ToTenmanpHas YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle W HEMOTEHIMATbHBIE CUJIbL. CBsI3b pa0OTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYrnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4ecKkne yCTpOMCTBAa W NPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABMKEHME.

[Tepexoa moTeHIMATBLHON YHEPTUH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnoie pabomuol

N3ydyenne abOCOMOTHO HEYNPYroro yaapa ¢ TOMOIIBID ABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

UccnenoBanue cBs3u pabOThl CHIBI C M3MEHEHHEM MEXaHWYEeCKOW JHEpPruM Tella Ha
MpUMEpPE PACTHKEHUS PE3UHOBOTO JKT'yTa.

Pa3nes 3. MosekyasipHasi pu3MKa M1 TEPMOIUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 00OCHOBaHHE.
bpoynoBckoe nBmwxkenme. [Quddys3umsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BemecTBa. MoJienu CTPOCHUS Ta30B, JKUAKOCTEH M TBEPABIX Tel U OOBACHEHHE CBOWMCTB



BEIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moiekyn. KonndecTBo BellecTBa.
[TocrossnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzamepenue. lllkana remneparyp Llenbcus.

Mopenp upeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-KMHETHYECKOW TEOpUHU
UaeaTbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeiHedl KHHETHYECKOW »HEepruu
TEIJIOBOTrO JBM>KeHMs vactul rasza. Illkanma Ttemneparyp KensBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoueccsl B ujaealbHOM rasze C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHue U30IPOLIECCOB: U30TEpMa,
u30Xxopa, nzodapa.

TexHuuyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MoJeKyl
OPraHUYECKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAEUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIEHUS ra3a Ha CTEHKH COCYa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3za, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&EMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Ta3a.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpeHHsS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TenmaoTel U paboTa. BHyTpeHHss1 SHEprHst 0AHOATOMHOIO
UJeanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeTbHas
TEIUIOEMKOCTB BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIUIONEpeIade.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEpBOT0 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTtopoii 3akoH TepmoanHamMuky. HeobpaTuMOCTh TPOLIECCOB B MPUPOJIE.

Tennobie MamuHbl. [IpuHIMIb! KefcTBUS TeMIOBBIX MaliuH. [IpeobpazoBanus sHEPTUn B
TeroBbIX MamnHax. Koagduuuent nonesnoro aeictBus terioBoil Mamuubl. ukin KaphHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBUS. DKOIOTHYECKHEe MPOOIeMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoilcTBa W MpPaKTUYECKOE TMPUMEHEHHUE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPIUM Tella MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3/yXa, HarpeBaHue >Qupa B JIATYHHOM TpyOke MyTEM
TpeHus (BUICOAEMOHCTpALsA).

W3MmeHeHne BHYTpEHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT o aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHONU TeT0OEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue W kumneHue. AOCOTIOTHas |
OTHOCHTEJIbHAS BIIAYKHOCTh BO3ayXa. HaceleHHbI map. Y aenpHas TemioTa napooopa3oBaHUsl.
3aBUCHUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.



Tsépnoe Teno. Kpucrannumueckue u amopdHbie Tesa. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
Knnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucramnumsanus. Y elbHas
TeruioTa riasieHus. Cyonumanus.

VYpaBHEeHME TEIJIOBOro OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KaJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMECHHBIX MAaTepUaloB, B TOM  YHCIE
HaHOMaTEPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenne npyu NOHW>KEHHOM JJaBJICHUM.

CriocoObl U3MepeHUs BIAKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBIEHUS KPUCTAIIIMUECKOrO BEIIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3mepenre OTHOCUTENBHON BIIAJKHOCTH BO31yXa.

Pa3znea 4. daekTpoauHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buaa >SIEKTpUUYECKHX 3apsIOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOJTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Toueunslid  3neKTpuyecKuil  3aps.
Onekrpuueckoe nose. HanpsokéHHocTh 3nexTpuueckoro nods. IlpuHuun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUY HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratudyeckoro mods. [loreHnman. Pa3HOCTP  MOTEHIIMAIIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AIEKTPOCTATUYECKOM I0JI€. JIM3eKTpudecKasi IpOHULIAEMOCTb.

OnektpoéMkocTh. KonpeHcatop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEPrHs
3apsHKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M TNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAasl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONpPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

Y CTpoCTBO M MPUHIUII AEHCTBUSA 3JIEKTPOMETPA.

B3anmoaeicTBie HadIeKTPU30BAHHbIX TEI.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEI.

ITpOoBOAHMKH B 3JIEKTPOCTATUUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3allIUTa.

JINdIIEKTPUKH B DJIEKTPOCTaTUYECKOM TOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHJAEHcCaTopa OT IUIOMAAM  IJIACTHH,
paccTosHUA MEXy HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é paznuunsix cpeoax

DONEeKTpUYECKU TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPHUUECKOro TOKa. VICTOUHUKM TOKa.
Cuiia Toka. [ToCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma 115 ydyacTka LernH.

DneKTpuuecKoe COIIPOTHBJICHUE. VY nensHoe COINIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKA. 3akoH OMa J1s
MIOJTHOM (3aMKHYTOH) 3s1eKTpruecKkoil enu. KopoTrkoe 3amMbIkaHueE.



DneKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpUUecKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHass MPOBOAMMOCTh MOJYIPOBOJIHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHHUKOBEBIE TPHOOPHI.

DNeKTpUYecKUii TOK B PacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
U CCOIUAIs. DIEKTPOIIU3.

DJeKTpUYeCcKHil TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSATENBHBIN pa3psia. MomnHus.
IIna3zma.

TexHuueckue yCTpoilcTBa W MPAKTUYECKOE NPUMEHEHHE: aMmIIepMETp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH THOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
[IOJIYTIPOBOJHUKOBBIN JTMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh COMPOTHUBICHUS IWIMHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUIOLIAAU
MONIEPEYHOI0 CEUEHUs U MaTepuaa.

CMmeniaHHOe COeTUHEHUE MPOBOTHUKOB.

IIpsiMmoe m3MepeHue dIeKTpOABMKYIIEH cwibl. KOpOTKOe 3aMbIKaHHE TallbBAHUYECKOTO
9JIEeMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBICHUSI.

3aBUCHUMOCTb COIIPOTUBIIEHUS] METAJIOB OT TEMIIEPATYpPHL.

[TpoBOAMMOCTH 3IIEKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AYXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢uszuku 6a3o0Boro ypoBHs B 10 Kiacce OCYIIECTBISAETCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
sBJICHUE, Hay4yHbIH (akT, rumores3a, (Qu3Myeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelIeHHEe CUCTEMbl YypaBHEHHM, JuHEWHas (QyHKOus, mapabona,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIHH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonozus: mexanmdeckoe IBUKEHHE B )KMBOW mpupone, 1uddys3usi, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJJIOB, 2JIEKTPOJIUTHUECKAS JUCCOLMALNS, FaIbBAaHHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: nmpeoOpa3oBaHue IBMKEHUI C UCTIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKH, HCIOJIb30BAHME 3aKOHA COXpPaHEHUs HMIyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JBUTaTellb BHYTPEHHETO CropaHus, napoBas TypOuWHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyYeHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEepHAJIOB, M  HAHOTEXHOJOTHUM,  DJEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, dJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMU. [IpMHIMI Cyneprio3uiMyu MarHUTHBIX MTOJIeHW. JINHUKM MarHUTHON
uHAyKUuU. KapTuHa TMHUI MarHUTHOW MHIYKUWU ITOJISI IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoOe 1osie IpPOBOAHUKA C TOKOM. KapThHa JIMHMM MHAYKIMU MarHUTHOTO IIOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib U HallpaBJICHHE.

Cuwna Jlopenna, e€ MOAynb M HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHue nsnekTpoMarHuTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKLUU.
DNEeKTPOABMKYIIIAsl CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON UHAyKkuuu dapanes.

BuxpeBoe siekTpuueckoe IMoje. DNEKTPOJABMXKYIIAas Cujia HHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCSI IOCTYIAaTEIbHO B OJTHOPOJAHOM MarHUTHOM IIO0JIE.

[TpaBuio Jlenna.

NHayKTUBHOCTB. SIBiI€HME CAMOMHIYKIIMU. DIEKTPOABIKYILAs CHUla CAMOMHAYKLIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

TexHnueckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MArHUTHI,
AIIEKTPOMArHUThl, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTUL, MHIAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmnsiT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM IIOJIEM.

JIMHUM MHYKIIMK MAarHUTHOTO MOJIS.

B3aumopeicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amriepa.

[evicrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM UHIYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOABIKYIIEH CHIIBI MHIAYKIIMU OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
MOTOKA.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3y4yeHre MarHUTHOTO TIOJISl KaTYIIKU C TOKOM.

HccnenoBanue JeNCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Pa3nen 5. KosieOanus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpOMaAZHUmMHblE KOJ1OAHU
Konebarenbnass cucrema. CBoOOgHBIE MexaHWuYeckue Kojebanus. [apmoHmueckue
koneOanus. Ilepuwon, wacrora, ammutyna u  (asza koneOanmid. [IpyXKWHHBIIT MasSTHHK.
MaremaTHuecKkuii MasTHUK. YpaBHEHHME rapMOHMYecKHX kojeOanuii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUX.



Konebarenbublif koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJNEOAHUS B UACATHHOM
K0JIeOATEeIbHOM KOHType. AHAJIOrMsl MEXIYy MEXaHWYECKMMHU M 3JIEKTPOMarHUTHBIMU
kosebanusamu. @opmyna Tomcona. 3aKOH COXpaHEHHMs SHEPTHH B HUICaTbHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxamImuX KojeOaHUsAX. BbIHYXICHHbIE MeXaHHUECKUE KOJIeOaHusl.
Pe3onanc. BelHyX/1€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

ITepemenHbIil TOK. CHHYCOMIAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYIHOE U IEHCTBYIOLICE 3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpousBoactBo, mepegadya U NOTPEOICHUE BSIEKTPUUYECKOM HSHEPIUU.
OKOJIOTUYECKME PHUCKM IIpU IPOU3BOJACTBE AIEKTpOo3Hepruu. KynbTypa HCnonb3oBaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHnueckue yCTpOCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBaHue CBOMCTB BBIHYKICHHBIX KOJICOaHUI.

Hab6monenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcuuinorpaMMbsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsOKEHUS OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NEPUOA MAJIBIX KOJeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60J1HbL

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpanenus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BosHbL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBI. Y CJIOBMSI M3JIy4EHHUS 2JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHranus BektopoB E, B, V B snexkrpomarauTHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, IMpeJIOMJIeHUe, moysipu3anus, audpakuus, uHrepdepenuus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[IIkama 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHNE AIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI pagUOCBSI3U U TeIEBUACHUA. Pagronokanmys.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIMHE, pajnap, paguoOnpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmromeecs Ten0 Kak HCTOYHUK 3BYKA.

Habmionenne oTpaxxeHus U MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHInu U UG pakiini MEXaHUIeCKUX BOJIH.



3BYKOBOH pE30HAHC.

Habmioienue cBA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUTUTYJOM M 4YacTOTOU
KOJIeOaHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OHOPOIHOMN Cpelie.
JIyud cBeta. ToueuHbIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUil B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKkOHBI MpEJOMJICHHS cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHusi. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroyn MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxkHbli cocTaB 6enoro ceera. LIBer.

CoOuparomue W paccewBaroimue JHUH3BL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CHiia TOHKON JMH3BL. [locTpoeHrne n300paxeHuii B COOMPArOIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKH. Y CIOBHS
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [Judpakuuonnas pemérka. YcioBue HAOMIOACHHUS TJIAaBHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(DPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa W IpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS
peméTKa, MOISAPOU/I.

Llemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHHE, OTpakeHHWE U MpeloMieHue cBerta. Onruuyeckue
npUOOPBHI.

[TontHOE BHYTpeHHEee oTpakeHrne. MoJienb CBETOBOIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MEUKpOCKOIa, TEIECKOIIA.

Habmonenue nntepdepeHnnu cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4eHue criekTpa ¢ HTOMOIIbIO AU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue nokaszaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Habnronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIBLHOM TEOPUH OTHOCHTEIBHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. [locTymarsl cnienuansbHOM TEOopuHn
OTHOCUTCJIBbHOCTH: HWHBAPpUAHTHOCTb MOAYJSA CKOPOCTH CBE€Ta B  BaKYyMC, IMPUHIIHUIT
OTHOCHUTEIIBHOCTH DWHINTEHHA.
OTHOCHUTENBLHOCTD OIHOBPCMCHHOCTH. 3aM€I[JIeHI/Ie BpPCMCHU U COKPALICHUC OJINHBI.
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIBI.
CBs13b Macchl € SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPTUs OKOSL.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lmanka cBs3M 3HEPruM POTOHA C €0 YACTOTOM. DHEPIrHUs M UMITYIIHC
doroHa.
OtkpeiTne u wucciaenaoBanue Gorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. Ypasuenue DitHmreitna s porordpdekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnbiThl [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHudeckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poTolrneMeHT, (OTONATUHK,
coJiHeuHas OaTapes, CBETOIUO/I.
Jlemoncmpayuu
@010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
CBeToaHoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactunl. Ilmaneraphas
mozenb atoMa. [locrynater bopa. Usnyuenue u normomieHue GOTOHOB NpU MEPEXOAe aroma C
OJIHOTO YpOBHSl BSHEpruum Ha JApyro. Buasl cnekTpoB. CnekTp YpOBHEW 3HEpPruuM aroma
BOZOpO/A.
BousiHoBsie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyispHO-BOJIHOBOM Tyaiu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM aHAIN3
(criekTpocKoI), Ja3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Mogens onbita Pesepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOGnroneHue nuHeyaThIX CIEKTPOB U3ITyUESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopnuvie pabomuol
Habmronenue nuHeiyaToro crexkrpa.
Tema 3. Amommnoe sA0po
OKCHEepUMEHThI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOGHHS  sijpa. OTtkpbITHE
panuoakTuBHOCTU. OTBITH Pezepdopra mo onpeeneHuio cocTaBa pagloakTUBHOTO U3ITyYeHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paJuoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykmonnas mogens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMmma-usnyueHue. 3akoH
paZoaKkTUBHOIO pacmaja.
OHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peaknnu. [lenenue u CUHTE3 SOED.
SAnepubiii peaxktop. Tepmosnepublii cuHte3. IIpobirembl M MEPCHEKTUBBI  sAEpHOU
HHEPreTHKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
@OyHaMeHTaIbHbIE B3aUMOACHCTBUSA. EAMHCTBO (pM3NYECKOil KapTHHBI MHpa.
TexHUueckre yCTpOMCTBAa M MPAKTUYECKOE NMPUMEHEHHE: JO3UMETpP, KaMmepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Ortanbel  pa3BuTus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHUHU.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTHKU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY. 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJIg 3BE3] IJIABHOU
nocje0BaTenbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoOBpEeMEHHbIE IPEACTABICHUSA O
MPOUCXO0KICHUH U 3BOIoUMU CoJIHLA U 3BE3/. DTaIbl )KU3HU 3BE3].

Mineunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. PazOeranme ramaktuk. Teopus
Bonpuioro B3peiBa. PenukroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJICNIEHNUS TI0JIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3]IUs
CeBepHOro nojaymapus u ipKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro ITyTu.

O0o0maroniee NnOBTOpEHUE

Pony ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOW, TEXHOJOTMYECKOW, COIMAIbHOW U
THYECKON cdepax [esATeTbHOCTH 4YeJIOBEeKa, pojib M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKOM Teopun B (OPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM PSITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJOTHH, XHUMHUH,
reorpadyu U TEXHOJIOTHH.

Medscnpeomemnusie nouwsamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMSL:
sBJIEHUE, Hay4YHbIH (akT, runores3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHEe (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU TIOJO0HS TPEYTOJIbHUKOB, ONPEIeIeHNE IIOMIaIU MIIOCKUX GUryp U 00bEMa Ted.

buonocusa: »nextpuyeckue SBICHUS B KUBOW HpHpojne, KojedaTelabHbIe JBUKEHUS B
J)KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOM MPUPOJE, NEUCTBHE pPAJUALMK HA >KUBbBIC
OpTaHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaLIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAJIH3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPSICEHUI.

Texnonozus: TMHUM 3JIEKTPOIIEpENay, TE€HEPATOpP NEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIb,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoONpUEMHUK, TeJIeBU30p, aHTeHHa, TeinedoH, CBU-meus,
MPOSKIIMOHHBIN anmapart, BOJOKOHHAsI OTITHKA, COJTHEYHAsT OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeqHero oOumiero oopa3oBaHUS
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroOmUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTSM POCCHUUCKOr0o  0OIIecTBa,
pacuIMpeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEILHOCTH B IMPOIECCE peau3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEILHOM IEATETLHOCTH, B TOM YUCJIEC B YaCTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

Cc(hOpMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOY4YaIOIIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

NPUHATHE TPAJULIUOHHBIX OOIIEUETOBEUECKUX TyMAHUCTHYECKUX M JEMOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TPaKJaHCKOro OOIIECTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHUE B3aMMOJIEHCTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHUH C HX
GYHKIUSMU U Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEITLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JAOCTHXKEHUSIM POCCHUHCKHUX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CITOCOOHOCTH OIIEHHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IEATEILHOCTH yYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyLIero;

4) 3cTEeTHYEeCKOro BOCIMTAHMS

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUYAsi ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIIETO
¢du3nveckoil Hayke;

S) TPy10BOT0 BOCIIUTAHUSA:

UHTEpEC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHWIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) IK0JIOrM4ecKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHE TJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYIICCTBICHUE NIEUCTBUM B OKPYXKAIOILIEH Cpele Ha OCHOBE 3HAHMS
1eyied yCTOMYMBOTO pa3BUTHUA YETIOBEUECTBA;

paclIMpeHHe OMbITa JEATEIbHOCTH 53KOJIOTMUECKOW HAmpaBJICHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUN 10 (pusmKe;



7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

Cc(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHME LIEHHOCTU HAyYHOW AEATEJbHOCTH, TOTOBHOCTb B IPOLIECCE U3YUEHUS (PU3MKU
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIBCKYIO EATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Joruveckue aeiicTBUs:

CaMOCTOSITENIbHO (POPMYJTIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATh LENH AeSTEIbHOCTH, 33]aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHaIbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEabHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHATUSIMH W METOAaMH (PU3MYecKoi
HaAYyKH;

BIIAJICTh HABBIKAMH Y4YEOHO-HCCIIEOBATEIILCKON M MPOEKTHOM JEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJIOB PEIIeHHs 3aa4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJIOB TTO3HAHHSI,

BJIQJIETh BHUJAMHU JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAINH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YUCOHBIX CHUTYallUsSX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3MPOBATh 3a/Jady, BBIJABUTATH
TUMNOTe3y €€ pelleHHs, HaXOAUTh apryMEHTHhI IS JO0Ka3aTeIbCTBAa CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TOJIy4YEHHBbIE B XOJE€ peUIeHHS 3aJaud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (PopMynHpoOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIbHOU NEATEIHHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MIPUOOPETEHHBIH OIBIT;

YMETh ITePEHOCUTH 3HAHUS 110 (PU3HMKE B IPAKTHYECKYIO 00JIACTh KHU3HEACITSILHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HJICH, TIPeJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaunmeii:

BJIQ/ICTh HABBIKAMU TOJTY4YeHHS WH(MOpMaUu (GU3NYECKOTO CONIEPKaHUsI M3 MCTOUYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEIbHO OCYIIECTBJISATh TMOWMCK, aHaIMW3, CHUCTEeMAaTHU3alHUI0 U
WHTEPIIPETANNIO HHPOPMALINK Pa3IMYHBIX BUAOB U (DOPM MIPEICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/ad C COOJIIOICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30TIaCHOCTH;



CO3/1aBaTh TEKCThl (DU3NYECKOTO COACP)KaHUS B pa3IM4YHBIX (opMmaTax C y4EToOM
Ha3HayeHus: WHGOpPMalMM M UEJNEeBOM ayAUTOPUM, BBIOUpas ONTUMaJIbHYIO GopMy
IIPEJICTaBICHNS U BU3YAIU3aLUH.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JNEATEIHLHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATH U UCTIOIH30BATh MPEUMYIIECTBA KOMAHTHOW U WHANBUAYAILHON paOOTHI,

BbIOUpATh TEMATHKy U METOIbl COBMECTHBIX NEHCTBUI C yuy€TOM OOIIMX WHTEPECOB U
BO3MOXHOCTEN Ka)J0r0 WICHa KOJUIEKTHBA;

INPUHUMATh LEJIU COBMECTHOM JESITENbHOCTH, OPraHU30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PACIpPElENATh PO C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA M KaXIOT0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEH C IMO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHTYalMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJIbHbIE y4eOHbIEe TeiiCTBUS
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBIISITH MMO3HABATEIBHYIO JEATENBHOCTh B 00JacTH (U3MKH U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABIIATH IJIAH PEIICHUs PAacu€THBIX M Ka4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHUS] TMpaKTU4Yeckoi paboThl € Y4ETOM UMEIONIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN M MPEIIOYTECHNN;
JaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM;
pacIupsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peleHwue;
OILICHUBATh MMPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DJPYAWIIMU B 001acTH (UBHKH,
MOCTOSTHHO TOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIBHBIIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTH KOPPEKTUBBHI B AESITEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YIHTATOB IIEIISIM;
BJIQ/ICTh HaBBIKAMH MTO3HABATEIBHON pedIEeKCUU KaK OCO3HAHUS COBEPIAEMBIX JCWCTBUN
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCIIOJIb30BaTh PUEMBI peIIeKCHH JIJIS OLIEHKH CUTYaIlid, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHUS 110 HX CHIDKCHHIO;
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,
MPUHUMATH MOTHBBI U apT'YMEHTBI JPYTUX MPU aHAIIU3E PE3YIILTATOB EATEIHHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.
B npomiecce nqocTukeHHsI TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHsI CpefHEro oO0Iero o0pa3oBaHus y O00yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIJIEKT, MPEANOIaralonuii ChoOpMUPOBAHHOCTD:



CaMOCO3HAaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE HMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIMpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCA K HSMOLMOHAIBHBIM
U3MEHEHUSAM U MPOSBISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLICH CTPEMJICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXHOCTEH;

SMIIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOILIMOHAIBHOE COCTOSIHHE IPYTHUX,
YUUTBIBATh €T0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

HPEAMETHBLIE PE3YJIbTATHBI

K xonny oOyuenusi B 10 kJjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHIH:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKOU
NeITEeIILHOCTH JIFOACH;

VUUTHIBATh TPAHUIBl MPUMEHEHHUS HW3YYECHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEpLHUaJIbHAsA CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEIO, MACAIBHBINA ra3, MOJAEIU
CTPOEHHUSI Ta30B, KUJAKOCTEH M TBEPABIX TEJ, TOUECUHBIN AJIEKTPUUYECKUN 3aps]l IPU pELICHUU
dbu3nUecKux 3a1ay;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MPOILECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJWHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TMPSAMOJMHEWHOE JBIKEHHE, CBOOOJHOE TMaJeHHe Ted,
JIBIDKCHUE TIO0 OKPY)XKHOCTH, WHEpLHMs, B3auMojeicTBue Ten, auddys3us, OpoyHOBCKOE
IBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHUE 00bEMa Tell MPHU HarpeBaHUU
(OXJaKJIeHUH ), TETUIOBOE paBHOBECHUE, UCTIAPEHHE, KOHJICHCAIIUsI, TIJIaBJIeHUE, KPUCTAJUTH3aIINs,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IMOBBIIIEHUE JaBJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
CoCyJie, CBSA3b MEXIYy IapaMeTpaMu COCTOSHHS Ta3a B HW30MpOIeccax, dSJEKTPU3AIMS Tell,
B3aUMO/ICHCTBUE 3aPSI0B;

OTNHUCHIBATh MEXAHWYECKOE IBWIKEHUE, UCTOJB3Yys (PU3NUECKHE BEIUYUHBI: KOOPJIUHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHla, UMITYJIbC Tela, KHHETHUYeCcKast
SHEPrHsi, TMOTCHI[MAIbHAS JHEPTHsi, MEXaHWYecKas paboTa, MEXaHHMYECKas MOIIHOCTh; IMpHU
OMHMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUN CMBICH HCHOJIB3YEMBIX BEIHYMH, HUX
0003HAYCHHS U €MHUIIBI, HAXOIUTh (DOPMYJIBI, CBS3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEIUUHUHY
C ApYTUMH BEIIMUYUHAMM,

OTNHUCHIBATh HW3Yy4YEHHBIC TEIUIOBBIC CBOWCTBA TET M TEIUIOBBIC SIBICHHS, HCIIOIB3Ys
dbusznyecKkne BEJIMYMHBI: JaBIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KWHETHYeCKas OJHEpTUs
XaO0THYECKOTO JBWIKEHUS MOJICKYJ, CpPEAHEKBaJApaTH4YHAs CKOPOCTh MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, paboTa raza, Kod((UIMEHT IMOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEJIS; TIPU OTIMCAHUH TTPABUIILHO TPAKTOBATh (PM3UYECKUN CMBICI HCTIOIB3yEMbIX BEITHUYHH,
uX O00O03HAYEHHWS W EIUHUIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTUMU BEITNYUHAM;

ONUCHIBaTh M3YUEHHBIE SJIEKTPUUECKHE CBOWCTBA BEIECTBA U DJIEKTPUUECKHUE SBIICHUS
(mpotiecchl), UCTONMB3YS (GUINYECKUE BEIUYUHBL: AJNEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe IoJe,
HaMpsOKEHHOCTh MMOJIS, TOTEHLHMAN, pa3HOCTh MNOTEHIMANOB; IPU ONHMCAHUM TPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJBb3YEMbIX BEIUYHH, WX OOO3HAUEHUS W EAUHMIIBI;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIHMUMHY C IPYTUMH BETUYHHAMU;



AHATM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCTONB3YS (PU3NYECKUE 3aKOHBI U
NPUHIUIBE: 3aKOH BceMupHoro tsrotenusi, I, II u III 3akonsl HploTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, PUHILIUI CYNEPIO3UIIUN CUJI, TIPUHIUIT
pPaBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbIE€ 3aKOHBI, CBS3b CpeJHEH KHUHETHMYECKOW SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4eCKOe BhIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI EHCTBUS MAIllUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3ianyaTh yCIOBHs UX 0€30MaCHOrO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

BBITIOJHATh JKCIIEPUMEHTHI 110 HUCCIICOBAHUIO (PU3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu SToM  (HOpMyIHpOBaTh
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI,

OCYIICCTBIISATh TIPSIMBIE W KOCBEHHBIC H3MEPCHHS (DHU3MYECKHX BEIWYWH, TPH ITOM
BBIOMpaTh ONTUMANBHBIN CIOCO0 W3MEPEHHS M HCIOJb30BaTh W3BECTHBIE METOIbl OLIEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIy (QHU3NYECKUMHU BeIMUYMHAMU C HCIOJIb30BAHUEM
NpSIMBIX HW3MEPEHUN, MPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYHMH B BUIE TaOIHIl U TpadUKOB, JelIaTh BBHIBOJbI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

coOnrofarh mpaBuiaa O€30MacHOr0 TPyAa MPH MPOBEACHUM HCCIIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM ¥ IMPOEKTHOW JEATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000PYIOBaAHUS;

pemath pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 33/1a4d BHIOMPATh (PU3NUYECKYIO
MOJIEJIb, BBIIEIATh (PU3NUYECKHE BETUYUHBI M (OPMYJIBI, HEOOXOIUMBIEC ISl €€ pelieHus,
MIPOBOAMTH PACcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAYeHUS (PU3NUECKO BETMUNHBI,

pemiaTh KauyeCTBEHHBIC 3a/layd: BBICTPAMBATH JIOTHYECKH HEMPOTHUBOPEUMBYIO IIETIOUKY
paccyXJIeHUl ¢ OMOpOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SBICHHUS,

WCIIOJIb30BaTh TMPU PEIICHUM YYEOHBIX 3a7ad COBPEMEHHBbICE HH(POpPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, WUHTEPHPETAIMH U MPEJCTaBICHUS y4eOHOU U
Hay4YHO-TIOMYJISIPHOW HWHGPOPMAIMK, TOJYYEHHONW U3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHATM3UPOBATH MOTyYaeMyro HH(OPMAILIUIO;

MPUBOANTH MPUMEPHI BKJIAJa POCCHUUCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, 00bsICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIOJIB30BaTh TEOPETHYECKUE 3HAHUS 10 (U3WKE B TOBCEIHEBHOW JKH3HU IS
obecrnieueHns 0€30MacHOCTH MPU OOpaIleHUH C MPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMHU, TS
COXpaHEHHUs 3/10pOBbs U COOIIOIEHNS HOPM IKOJIOTHYECKOTO TOBEJCHUS B OKpY KalollIei cpee;

paboTaTh B TPYIINE C BBHIMOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJIeH, TUIAHUPOBATh paboTy
TPyNNbl, palMOHaIbHO pacHpeneNsiTh OOf3aHHOCTH U  IUJIAHUPOBATh JESATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJOTO U3 YYACTHUKOB TIPYIIIbI B
peleHne paccMaTpuBaeMon IPOOIEMBI.

K xonmy obyuenus B 11 kiiacce mpeaMeTHbIe pe3yabTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MPUMEPAX pPOJib U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHUKH U TEXHOJOTHUM, B MPAKTUYECKOM
JESTEIILHOCTH JIIOJIEH, IeTIOCTHOCTh U €IMHCTBO (PM3UYECKON KApTUHBI MUPA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
ANEKTPUYECKUN 3apsiji, Jyd CBETa, TOYEUYHbIM MCTOYHUK CBETa, SACpHAas MOJENb aroMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTIO SI[pa MPH pelIeHnr GU3NYECKUX 3a/1a4;



pacrio3HaBaTh (U3MYECKHUE SBIECHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3MKU: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBME MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HUHTepdepeHuus, audpakuus W MOJIpU3alUsi CBeTa, JUCIEPCHUsS CBETa,
doroanekrpudeckuii 3¢pdekt (porodddekr), CBETOBOE NaBlIeHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PalnOaKTUBHOCTD;

ONMCHIBATh M3YYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
INEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX CPEll) U JIEKTPOMArHUTHbBIE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, JIEKTPOABUKYIIAs CHUIIA,
paboTa TOKa, MHAYKLIMS MarHuTHOrO moiis, cuia Amnepa, cuia JlopeHua, WHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOTO0 UM MArHUTHOTO TMOJICH, TMEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOATETbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHMYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHJIa JIMH3BI, MPHU ONHUCAHWUU TMPABUIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUEHUS W CIMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

OINKCHIBATh H3YYCHHBIC KBAHTOBBIC SIBIICHUS W IPOLECCHI, HCIONB3YS (U3UIECKUE
BEJIMUMHBI: CKOPOCTH AJICKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrUs U
UMIYyNbC (OTOHA, TEPHOJ IMOJypaclaja, SHEPTus CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
MPAaBUJIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCIONB3YEMbIX BEIMYMH, WX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIONINE TAHHYIO (DM3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaUeHUE (PU3MUECKON BEIUYHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOJIb3Ys (PU3NYECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IOCJIEAOBAaTENIbHOTO W MAapajljIeIbHOTO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlxoyms—JIeHna, 3akoH 3JIEKTPOMAarHMUTHOM  WHIYKIMH, 3aKOH
OPSIMOJIMHEHMHOTO PAacHpOCTPaHEHUsl CBETAa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHbI IMPETOMIIEHUS
cBeTa, ypaBHeHHEe OMHmTEeWHa Ui (GoTodd(deKTa, 3aKOH COXpPaHEHUS HHEPruM, 3aKOH
COXpaHEHMsI HMIYJIbCa, 3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsla, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH pagMOaKTUBHOTO pacmnajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BbIpRKEHUE U YCIOBHS (TPaHUIIBI,
o0jacTi) NPUMEHUMOCTH;

OTpeNieNATh HANpaBiIeHUE BEKTOpa MHAYKIMHW MAarHUTHOTIO TOJs NMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OIHCHIBATh N300pa’keHHe, CO3/IaBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JTMH30M;

BBIMOJHATh JKCIIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SBJICHUM W MPOIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHUil: mpu d3ToM  (GOPMYIHUPOBATH
npobnemMy/3agady W TUNOTE3y y4eOHOrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, TPOBOIUTH ONBIT U (POPMYIHPOBATH BHIBOBI;

OCYIIECTBIISITh MpSMble W KOCBEHHBbIE H3MEPEHUs (U3MUECKUX BEIUYUH, MPH STOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPENTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMbIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YNbTAThl MOJYYEHHON 3aBUCHUMOCTHU
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKoB, [AenaTh BBIBOABI IO pe3yiabTaTaM
UCCJIEJIOBAHUS,

cobmoaTh npaBuia 0€30MacHOro TpyAa NpPU TMPOBEICHHHM HCCIEAOBAaHUM B paMKax
yu4eOHOr0 SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM M  TMPOEKTHOW JESATENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;



pemiath pacy€THblEe 3aJaud C SIBHO 3aJaHHOM (pu3Muyeckod MOJENbI0, HCIONIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4l BbIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYUHBI U (OPMYINbI, HEOOXOAMMBIE Uil €€ pelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUHHBI,

pellarb KayeCTBEHHBIE 3aJayM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPECUYMBYIO LEHNOYKY
paccyKIeHU C OIIOPOM Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABICHMUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOU u
HAYYHO-TIOMYJIIPHOH HMH(OpMAIUM, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMyI0 HH(POPMALUIO;

OOBSICHATH IPUHIHIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOT0 MCII0JIb30BaHMsI B IOBCEJHEBHOM JKU3HU;

NPUBOJUTH TPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH ITPHU OOpALEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOZEHUSI HOPM DKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIaHUPOBATh paboTy
TPYINIbI, palMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUTAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJeKBaTHO OLICHMBATH BKJIAJ KaXJOr0 U3 YYaCTHUKOB IDYMNIbI B
peleHre paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m EpOrPAMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATEIBLHBIE
padoThI padoThI pecypesI
Pa3znen 1. DU3UKA U METOJAbI HAYUYHOI'O ITO3HAHUSA
1.1 ®du3uKa 1 METObl HAYYHOT'O TO3HAHUS 2 bubmorexa [IOK
' JIbt HayH https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewatitka > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Alunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
) TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOMHAMHUKH 10 ! hitps:/m.eds0o.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnnorexka [JOK
) @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DneKTpocTaTuKa 10 1 bubmuotexa [JOK




ITocTostHHBIN 2IE€KTpUYECKUNA TOK. TOKHM B

https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK

4.2 pa3IUYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM (uudposBbie)
Ne ni/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30BATEIBHBIE
padoThbI padoTbl pecypebi
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nosjie. DJeKTpOMarHuTHas 11 1 3 bubmumoreka [IOK
) WHYKIIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
) BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIUaIbHON TEOPUHU 4 1 bubnnoreka [JOK
’ OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmuorexa [JOK
4.1 DeMeHThl KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.2 Crpocine atoma 4 https://m.edsoo.ru/7f41¢97¢
4.3 ATOMHOE AP0 5 bubmmorexa [IOK

https://m.edsoo.ru/7f41c97c




Hroro no pazneny

15

Paznen S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKI 7 EE(SH.I;I/OTH? LIOK/7 £41c97
ps://m.edsoo.ru c97c

Hroro no pazneny 7
Pasnen 6. OBOBIAIOIIEE IIOBTOPEHHUE

61 OBoduaomee nostoperne 4 oS edson T4 1697
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




INOYPOYHOE IIJTAHUPOBAHUE

10 KITIACC

No KoJunyecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE

wn Tema ypoka Beero Kontpoabubie IIpakTuueckue wysenus o0pasoBaTejbHbIe

padoThI padoThI pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayunslie MeT(})I;[(bI HOEH:HI/iI 1 bubmorexa LOK
https://m.edsoo.ru/ff0c32e2

OKPYKaroIlero Mupa
Ponb u mecTo ¢pusuku B

’ (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETHHOCTH IO IeH
MexaHudeckoe JBHKEHHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE npsiMONIMHENHOE 1 bubnnoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IIPSIMOIIMHEWHOE 1 bubnuoreka [IOK
NBIKEHHE https://m.edsoo.ru/ff0c372¢e

6 CBobogHoe majienue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOJTHOTO TIAJICHUS https://m.edsoo.ru/ff0c39cc
Kpuonuneiin BUKCHHUE.

7 I[llznmoeHHeCMa::pianmfoﬁ eTquH o 1 bubmorexa LHOK

https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
[IpuHITUTT OTHOCHUTENBHOCTH
8 Ferl)nnnlizﬂ. I?IHe;;Ha;LHL(I): CHUCTEMBI 1 bubmiorexa LHOK
N https://m.edsoo.ru/ffOc3be8
orcyeta. llepBblii 3akoH HeroToHA
Macca tena. Cuna. [Tpunaiun
9 CYIEPHO3ULIMH CUJI. BpTopI(l)I?I 3aKOH 1 bubmorexa LHOK
N https://m.edsoo.ru/ffOc3be8
HproToHa /11 MarepuanbHOM TOUKH




Tperuii 3akoH HeroToHa 11t

bubmuoreka [JOK

10 MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKkoH BceMUpHOro TsaroreHus. Cuna

11 TSKECTH. HGII))BaSI KOCMHUYECKas bubmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent

13 Tpenusi. Cuiia COpOTUBIICHUS TTPU bubmuorexa [JOK
JIBMOKCHUH TeJ1a B )KUJIKOCTH WJTH https://m.edsoo.ru/ff0c3f76
rase
[ToctynarenbHOE U BpaliaTelbHOE

14 JIBUKCHHE a0COTIOTHO TBEPIOTO bu6mmoreka [IOK
tesna. MomeHT cuibl. [1nedo cubl. https://m.edsoo.ru/ffOc41a6
VYcnoBusi paBHOBECHsT TBEPAOTO Tea
HNmnynsc MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE NBUKEHUE
PabGoTa 1 MOIIIHOCTB CHJIBI.

16 Kunerndeckas sHeprus bubnuoreka [IOK
MarepuaibHON ToukH. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKON YHEPTrun
[loTeHnmanbHas YHEPrUs.

[ToreHimanpHas 3HEPrUst 0
17 I[G(I)OpltI/II/IpOBaHHOﬁ rll)pym/}llllijxl,)lyr bubmmorexa [IOK
https://m.edsoo.ru/ff0c461a
[ToreHmmanpHas SHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMITH
[ToTenuumanbHble U
HEeMOTeHIMaIbHbIe CHITbl. CBS3b Bubnmorexa [IOK
18 paboThl HEMOTEHITUAIBHBIX CHIT C

M3MEHEHHEM MEXaHUIECKOM OHEpIrun
CHCTEMBI TEN. 3aKOH COXpaHCHUA

https://m.edsoo.ru/ffOc478c




19

20

21

MEXaHUYECKOU YHEPTUH

JlaboparopHas pabota
«HccnenoBanue cBsi3u paOOTHI CHITBI
C I3MCHEHHEM MEXaHHUYECKOM
SHEPTHH TeJla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KI'YTa»

KontponsHast pabora o Teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXPAHCHHUS B MEXAHHUKE)

OCHOBHBIE TOJIOKEHUS

MOJIEKYJISIPHO-KUHETUUECKON
Teopuu. bpoyHOBCKOE ABMKEHUE.

Tnppysns

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

25

Xapakrep JBUKEHUS U
B3aWMO/ICHCTBUS YaCTUL BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI

Macca monekyn. Konuuecto
BemecTBa. [locTostHHas ABoraapo
TermoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[ITxana remnepatyp Llenscus
WNneanwsusiii raz3 B MKT. OcnoBHoe
ypaBHeHne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

27

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPrUuun
JIBUKEHUSI MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbIE 3aKOHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

28

JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS




Pa3pEIKESHHOTO T'a3a»
U3omporeccsl B HeaIbHOM Ta3e U

bubmuorexa [JOK

29 ux rpaduyueckoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHss1 sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crioco0OkbI €€ n3menenus. KoanuectBo bu6mmoreka [IOK
TEIUIOTHI U paboTta. BuyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO UJ1€aTbHOTO
rasa

31 Buael renionepenaun Brommozexa IOK

https://m.edsoo.ru/ff0c5c36
VrienbHas TEIIOEMKOCTh BEIICCTBA.

32 KosnuecTBo TemioTsl npu bubnnorexa [HOK
Terionepenaye. AnuadaTHbIN https://m.edsoo.ru/ff0c5c36
po1iecc

33 IlepBblii 3aKOH TEPMOIMHAMUKHU U bubnnoreka [JOK
€ro NpUMEHEHHUE K U30Ipolieccam https://m.edsoo.ru/ffOcSefc
H THUMOCTb II B B

| Rt o BiGores 10K

) https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH

35 ITpunnun nevicreus u KII1/] bu6mmoreka [IOK
TETIJIOBOM MallAHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIIJ

37 DKoJ0orn4ecKe npooIeMbl
TEMJI0O3HEPTEeTUKU

38 Sﬁ%i?ﬁ;f;fazp q())lxlfgnxa OCHOBBI bubmmorexa [IOK

’ https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKI
KonTponnHas Ta II0 TEM
39 ((&OJ'IPC(I)(J;J]H?)HEE%)HEHK(; (e)CEOBBI bubmiorexa LHOK
’ https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooGpa3oBanre U KOHIEHCAITHS. bubnuotexa [JOK




Hcnapenue u kunenue
AOCOIIIOTHAS. 1 OTHOCHUTEIbHAS

https://m.edsoo.ru/ff0c63b6

bubmuoreka [JOK

41 iggmHOCTB Bo3Atyxa. HackuuenHsIi https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue u
p | e Ao Bumorera LOK
P - AR https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMeHHbIE
MaTepHuabl
P R A — BuGmiorera L1OK
A ' https://m.eds00.ru/ff0c6708
CyO6numarus
bu6mmoreka [IOK
44 YpaBHeHHe TEII0BOroO OanaHca https://m.edsoo.ru/ff0c6820
| o e Sty Buorera LOK
AL a p https://m.edsoo.ru/ffOc6bcc
3apsioB
| Do, e Bumorera LK
yIpOBOZL ) https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS dIEKTPUUECKOTO 3apsiia
g Konow Towewmit rexrpuaconi BuGaorera IOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsisk€HHOCTB AMEKTPUYECKOTO
48 nosi. [IpuHnun cyneprno3unuun bubnuoreka [IOK
ANEKTPUYECKUX nosie. JInnun https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTH
o | Do ko Bumorera LOK
L AL https://m.edsoo.ru/ff0c6f00
MOTEHIIMAJIOB
50 IIpOoBOTHUKYM M AMDIIEKTPUKU B bubnnorexa [JOK

SJICKTPOCTATHUYICCKOM IT0JIC.

https://m.edsoo.ru/ff0c7018




51

I[I/IE)JICKTpI/I‘-IeCKaSI IIPpOHUITACMOCTb

Onexrpoémkoctb. KonaeHncarop

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

52

ONeKTPOEMKOCTh IIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOI0 KOHJIeHcaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

JlaGoparopnas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHIeHCcaTopa"

[IpuHuMI nelcTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO
arapara, CTpyMHOro pUHTEpa.
DneKTpocTaTUYECKas 3alluTa.
3azeMIIeHHE SIIEKTPOIPHUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymiectBoBaHusA. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Comnpotusnenue. 3akon Oma st
y4acTKa 1enu

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHKKOB. JlabopaTopHas
pabora «3yueHue cMenanHoro
COETMHEHUS PE3UCTOPOB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGota u momrHOCTB
ANEKTPUUECKOTO TOKA. 3aKOH
J[xoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa AJ1s TOJTHOM (3aMKHYTOM )
aneKkTpudeckon nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«3mepenne DJ1C ucTouHnka Toka U
€ro BHYTPEHHETO CONIPOTUBIICHUSI»

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpoHHAasi IPOBOAUMOCTh
TBEPIBIX METAJIOB. 3aBUCHMOCTD




CONPOTHUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DJIEKTPUUYECKUN TOK B BaKyyMe.

60 . 1
CBolicTBa 37€KTPOHHBIX IYYKOB
[TomynpoBOAHUKH, UX COOCTBEHHAsS

61 Y IPUMECHAs IPOBOJUMOCTb. 1 bubnuoreka [JOK
CaoiicTBa p—n-nepexona. https://m.edsoo.ru/ff0c84ae
[TorynpoBOTHUKOBBIE TPUOOPHI
DJIEKTPUYECKUI TOK B paCTBOpPAX U

62 paciaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DNEeKTpUYECKUH TOK B Ta3ax.

63 CaMocCTOsTENbHBINA U 1 bubmuorexa [JOK
HECaMOCTOSTENbHBIN pa3psi. https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DneKkTpruuecKue Npuodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMmeHnenue. [IpaBuna TexHukn https://m.edsoo.ru/ff0c86fc
0e3011acHOCTH

65 O06o06maromuit ypok 1 bubnnoreka [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTposnbnas pabora no teme

66 «Qnekrpocraruka. [TocTosHHBIMI 1 bubnuoreka [IOK
aneKTpuieckuit Tok. Toku B https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIX CpeIax»

o EzgszJ;H;éHTZﬁZK. KonTponpHas | Bubmorexa [IOK
" " https://m.edsoo.ru/ff0c8c56

DNeKTpOJUHAMHKA

63 PesepBublit ypok. O6o0maromuit 1 bubnuoreka [IOK

ypok 1o TemaM 10 kiracca https://m.edsoo.ru/ffOc8f6¢
OBUIEE KOJIMYECTBO YACOB I10 68




[NPOT'PAMME




11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka KonT 1 Aata 00
/o Beero POJIbHbIE PaKTH4YecKHe u3yuenus Pa30BaTEJIbHbIC
padoThbI padoTbI pecypcbl
[TocTostHHBIE MATHUTHI U X

1 B3auMOJIeHcTBHE. MarHUTHOE IOJIE. 1 bu6mmoreka [IOK
BexTop MarHuTHOM MHIYKIUH. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON MHAYKIIMHU
MaruauTtHoe 1noJje NpoBOJHUKA C

’ ToKoM. OnbIT Dpcreaa. 1 bubnnorexa [HOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

TOpHAas Ta «1 HU
3 ﬁ:SSIE:H?)I;o ?Ioﬁ?ﬁz)aTaymK?/Iy:e ) 1 1 bubmorexa LHOK
https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBre MarHUTHOTO TOJIS HA
POBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanue qeHCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TIOJIS Ha

5 JBHUKYIIYIOCS 3apSKEHHYIO 1 bubnnorexa [JOK
yactuny. Cuna Jlopenma. Pa6ora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DIIeKTPOMarHuTHasE MHYKIUS.

IToTOoK BEKTOpa MarHUTHOU

6 uHaykuuu. J/1C naaykumun. 3aKoH 1
AJIEKTPOMArHUTHOW WHTYKITAN
®Dapanes

7 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK

«Hccnenosanue sIBIICHUS

https://m.edsoo.ru/ffOcal50




3HeKTpOMaFHHTHOﬁ UHAYKIUH

NuaykTuBHOCTSH. SBIEHUE
camounaykuuu. IJC
CaMOMHIYKIIUU. DHEPrus
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIIEKTPOMArHuTHOE IOJIe

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs 1eYb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

O6o6maromuit ypok «Marauroe
nosie. DJIeKTpOMarHuTHas

UHIYKIHSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KoHTposbHas pabora 1o Teme
«Mar"uTHoe 1oJI€e.
DJIEKTPOMAarHuTHasE UHIYKIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

13

14

CB00OOIHBIE MEXaHUUECKHE
konebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUH.
IIpeBpaiienue s3uepruu

JlaGopaTtopHast pabota
«HccnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIxX KoJebaHuil rpysa
HAa HUTH OT JIUTMHBI HUTH U MacChl
rpy3a»

KonebarenbHbIil KOHTYD.
CBOOOTHBIE PEKTPOMATHUTHBIE
Koae0aHus B HacaILHOM
KoJ1e0aTeIbHOM KOHTYpE. AHATOTHS
MCKAY MCXaHUYCCKUMHU U

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0cb820




15

16

17

18

19

20

21

22

SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEeHHsSI SHEPTUU B HICATHHOM
K0JIe0aTeITbHOM KOHTYpE

[Ipencrasienue o 3aTyxarmux
KoJieOaHusX. BeIHYKICHHBIC
MEXaHUYECKHE KOJIcOaHus.
Pe3onanc. Beinyx/1eHHBIE
AIIEKTPOMArHUTHBIC KOJICOaHUs

IIepeMeHHBIH TOK.

CunycouganbHbId IEPEMEHHBIN TOK.

MOomHOCTh IEPEMEHHOIO TOKA.
AMIUIUTYIHOE U IEHCTBYIOLIEE
3HAYCHHUE CUJIbI TOKA M HAMIPSKEHUS

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOI0
TOKa, JINHUH 3JIEKTporiepeaay

DKOJIOTUYECKUE PUCKH TTPU
IPOM3BOJICTBE 3JIEKTPOIHEPTHH.
Kynerypa ucrons3oBanus
3NIEKTPOIHEPTUHU B MOBCETHEBHON
KHU3HH

Mexaandaeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon.
CKOpOoCTh pacpoCTpaHEHUs U
JuTMHa BoJIHBL. [lonepeunsie u
MMPOAOJBbHBIC BOJIHBL

3Byk. CkopocThb 3ByKa. [ poMKOCTh
3ByKa. Bricota ToHa. TemOp 3ByKa

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcca54

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc




3HeKTpOMaI‘HI/ITHbIe BOJIHBI, UX

bubmuoreka [JOK

23 cBoficTsa u ckopocts. llkara https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIB paTuOCBI3U U
24 teneBuaeHus. Pa3BuTue cpeacTs
cBs3u. Pagmonokanus
75 KonTtponsnas padora «Konebanus u bubmumorexa [IOK
BOJIHBI) https://m.edsoo.ru/ff0cc6f8
[IpsamoniuHetHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOJHOMU Cpejie. bubnuorexa [JOK
ToueuHblil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBera. 3aKOHBI
27 OT[f)a)KeHI/Iﬂ ceeta. [Toctpoenue bubmorexa [IOK
. https://m.edsoo.ru/ffOcd4e0
n300paKeHU B TUIOCKOM 3€pKaJie
IIpenomnenue ceera. [lonHoe
73 BHYTpPEHHEE OTPa’KEHUE. bubnnorexa [HOK
IIpenenbHbIN yroi MOJIHOIO https://m.edsoo.ru/ff0cd 716
BHYTPEHHET0 OTPaKEHHUS
JlabopaTtopHas pabota «3mepeHue bubnuoteka [JOK
29
[I0Ka3aTelIsl IPEJIOMIICHHs] CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [Moctpoenue nzobpaxeHuii
30 B JIUH3E. d)opiyna TOHKOﬁpJIHH3BI. bubmmorexa [TOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JTUH3bI
JlaGoparopHas paboTa
31 «HccnenoBanue cBOHCTB
M300paXeHH B TUH3AX)
Hucnepcus cera. CoxxHbIA COCTaB
3 6enoro csera. L{Bet. JlabopaTopHas
pabota «HabmroeHue nucnepcuu
CBETa»
33 WNurepdepentus creta. Judpaxius bubnmnorexa [JOK




cBeta. [ludpakinuonnas pemeéTka
[TomepeyHOCTh CBETOBBIX BOJIH.

https://m.edsoo.ru/ffOced22
bubmuoreka [JOK

34 [Tomstpusanus cBera https://m.edsoo.ru/ffOcf02e
Onrtuueckne mpuOOpbl U YCTPOUCTBA
35 U yCJIOBHS UX 0€30I1acHOTO
PUMEHEHUS
['paHuIbl MPUMEHUMOCTH
36 KJIACCUYECKON MEXaHHKHU. bubnmoreka [JOK
[TocTynarel cenuaabHON TEOPUN https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
37 oogl?ssggﬁgiigzﬁl 3aMeenue Bubmorexa ITOK
’ https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKPALLECHUE JITTUHBI
DHeprus U UMIYIbC
38 pensTuBUCTCKOM yacTuilbl. CBA3b bubnnorexa [JOK
MAacChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
39 Ocnonstenernanof reopim BuGmiorera LIOK
https://m.edsoo.ru/ff0cf610
OTHOCHUTEIIbHOCTH
40 ®oronsl. opmymna [1nanka. bubnnoreka [JOK
OHeprusi 1 UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel16
OTKpBITHE U HCCIIEJOBAHUE EuGmmorexa LIOK
H dorodpgexra. Omeirsr A. T https://m.edscI;E).ru/ffOCffc4
CroneroBa
A B 10K
) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
BiieHne ceera. OnwiThl I1. H.
43 ﬁggg;eBae (;(IiMiI‘{OeCKOC JIeHCTBUE bubmorexa [IOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHuueckue ycTpoicTsa u




MPAKTUYECKOE TPUMEHEHUE:
dboTod1eMEHT, GOTOIATUHK,
CoJTHEYHas OaTapesi, CBETOUO]T

Perenne 3aga4 1mo reMe «I1eMEHTHI

bubmuoreka [JOK

45 KBAHTOBOI ONTHKN» https://m.edsoo.ru/ff0d0302
o | oo Toucans Or Bunionsa LOK
https://m.edsoo.ru/ff0d091a
yactull. [InanerapHast Mmozens aToma
bu6mmoreka [IOK

47 Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
Wznyyenne u noriomienne GOTOHOB

48 IIPU [IEPEX0/Ie aTOMa C OJTHOTO bubnnoreka [JOK
YPOBHSI SHEPruu Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoustHOBBIE cBOMCTBA yacTHIl. BonHbI

49 ne bpoits. KopnyckynspHo- bubnnoreka [JOK
BOJIHOBOM Jyanu3M. CHOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYJICHHOE M3TyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 Omneiter Pesepdopaa mo bubnuoteka [JOK
ONIPEIEIEHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PAIMOAKTUBHOTO U3TyICHHUS
CgoiicTBa anbda-, 6era-, raMma-

5 u3nydeHus. Biusnue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI
OTKpBITHE TPOTOHA ¥ HEUTPOHA.

57 N3otomnel. Anbda-pacnai. bubnnoreka [JOK
ONEKTPOHHBIM U NO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oeta-pacrnan. ['amma-u3inydeHue
OHeprus CBA3U HYKJIOHOB B Anpe. Bubnuotexa LIOK

53 SAnepHble peakuuu. SnepHsblii

peaktop. [IpobieMbl, MEpCIEKTUBHI,

https://m.edsoo.ru/ff0d1356




HKOJIOTHYECKHUE ACIIEKTHI SIEPHON
SHEPreTUKU

54

DJyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeTOo Il HAOIOICHUS U
PErUCTpaluy 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHaaMeHTalIbHbIE
B3auMozencTBus. EquHCcTBO
¢buznyeckol KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

56

Bun 3Bé3nnoro Heba. Co3Besaus,
SpKUE 3BE3/IbI, TIJIAHETHI, X
BuguMoe asmkeHue. ConHeunas
cucTremMa

Comnnre. ConmHeyHas aKTUBHOCTb.
Uctounuk sneprun ConHIa U 3BE371

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/BI ITIABHOU
MOCJIeIOBATENILHOCTH. BHYTpeHHEee
ctpoenue 38€311. COBpeMEHHbBIE
MIPEJICTABJICHUS O MIPOUCXOXKICHUU H
spomonu CoHIIA U 3BE3]

58

Muineunsiii [yt — Hama
lNanmakTtuka. [Tonoxenue n
nsuxenne ConHna B ["anakTuke.
lNamakTikn. YE€pHbIe IBIPHI B pax
TaJIaKTHK

59

60

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyuenue.
MerarajgakTuka

Hepemennsie mpoGiembl
aCTPOHOMHH

61

KonTtponbHas pabota «71€eMEHTHI




62

63

ACTPOHOMMH U acTPOPUIUKI»

Ob6o06maromuit ypok. Ponb pusuku
Y aCTPOHOMHUHM B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHOM B
ATUYECKOH chepax NesaTeIbHOCTH
YEeJI0BEKa

O6o6maromuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

65

O6o6mmaromuii ypok. Ponb
¢uznyeckoil Teopun B
(bopMHpOBaHUU NMPEACTABICHUHN O
¢bu3nyecKoil KapTuHe MUpa

Ob6o06maromuii ypok. Mecto
(U3UUeCKOil KapTHUHBI MUPA B
00111eM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPO/JIE

66

67

68

PesepBHBIi ypok. MarHuTHOE 1oJie.
DONeKTpOMarHuTHasE UHAYKIINS

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEUATIbHON TEOpUHr
OTHOCHUTEIbHOCTH

Pesepnniit ypok. KBantoBas ¢usuka.

DneMEHTHI aCTPOHOMUU U
acTpopU3UKHU

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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