MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucrepcTBo 00pa3oBaHusl M HAYKH Y IMYypTcKoil Pecmy0unku

YupasJienne o0pa3zoBanusi AAMUHMCTPauu ropoaa Maxescka

MBOY HUEIJI "lkoua - 30"

PaccmoTpeno Ha 3acemannu [LHIMO
yauTeNeH MaTeMaTHKH, (PU3UKH, HHPOPMATHKA
MBOY HUEITJI «l1Ikona-30»
«28» asrycra 2023 roga
IIpuHsiTO Ha 3acemaHuy Temarorudeckoro copera Ne 11
«28» amrycra 2023 romga
YTBepKaeHO
IIpuka3 Ne 311 ot «28» aBrycrta 2023 rona
Mogrncaso undposoi nognwos: Pyponscxkan Mapusa

Pygonbckaa ==

DM: c=R, st=¥gmyprckan Peomyfinuea, title=upesmop,
o=MYHULMMANLHOE BROIHETHOE

OEIECEPAIDBATENLHOE YUPEMIEHME "HAEBCKHA
M a p Vl H a ECTECTBEHHO-TYMAHWTAPHEIR ALIEA “LUKCNA-307

12.643.100.3=120B3036303537 383634333733,

126433.131.1.1=120C31383334363 7303138313138,

email=iagl-30gudmru, givenNama=Mapusa Heawoexa,
M B a H 0 B H a sn=Pyaonscran, cn=Pyonsckas MapuHa HeaHoeHa

flama: 20230830 11:38:50 + 0400

PABOYAS ITPOT'PAMMA

(ID 2087642)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

1u1st ooywatromuxest 10-11 kinaccoB

NxeBck 2023



MNOACHUTEJBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oodpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, TmpeacTtaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®Du3uka» B 0o0Opa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanum,
peaTn3yoLMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (U3MKE HamNpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIeATeNHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanussM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeaMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYMTHIBAET HEOOXOAMMOCTb pEaIM3alUU MEXIIPEIMETHBIX
CBsizel (PM3MKM C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC 1€ M3y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 00IIero odpa3oBaHMs, IUIAHHPYEMbIC
pe3yibTaThl OCBOGHUS Kypca (U3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (M3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IpeIMETHBIE PE3YIIbTAThI IO FOJaM 00yUYEHUS;

e cojiepkaHue yuyeOHoro npeamera «Pu3ukay» 1o rogam o0ydeHHs..

®du3nka Kak HayKa 0 HauboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YU4EOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE ITPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
NpUMEHEHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep M pa3BUTHE Pa3zHOOOpa3HBIX
TEXHOJIOTUIL B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOca, MOJYy4YeHHsS HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3nKkn BHOCUT OCHOBHOW BKJIAJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHbBI MUpa 00y4aroImuxcs, B GopMUpoBaHHE YMEHUN
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0OBaHUI.

B ocHOBY Kypca ¢u3uku JUist ypOBHS CpeJHero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢uznueckux Teopuil. Begymmm B Kypce sBhsiercss (GOpMUPOBAHHWE MPEJICTaBICHUA O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiys npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIHUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn »skonocusayuu peanusyercss MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEp)KaHMUS,
MOCBSIIEHHBIX JKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (PU3MKHA Ha yYpOBHE CpETHEro 0oO0mero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, 'PAHUIAX MPUMEHUMOCTU TEOPHH, Ul ONMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MpekIe BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — ATO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS YYaCTHHKaMU O0pa3oBaTeIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUS M OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCJICIOBAHMS 3aBHUCHUMOCTEH (DM3MUECKUX BEIMYMH U IIOCTAHOBKY OIBITOB IO IMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIONIME MPUMEHSITh W3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYUYHOro IuKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpaMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e hopMupoBaHHE HHTEpeca M CTpPEMJICHHs OOYy4YalOMMXCS K HAyYHOMY M3YUYECHHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
®pa3BUTHE TPEACTABICHUH O HAyyHOM MeTO/€ TO3HaHUS U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



¢ hopMupoOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pPE3ysibTaTa M3Y4YEHUST OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢ popmupoBaHUE YyMEHUN OOBACHATDH SIBICHUS C UCIIOJIB30BAHUEM (PU3NYECKUX 3HAHUM U
HAYYHBIX JI0Ka3aTeIbCTB;

¢ popmupoBaHUE TPEJCTaBICHUNA O poiu (PU3MKHU JUIS Pa3BUTHS APYTUX ECTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikenne STUX Lenel o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce

U3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

® IPHOOPETEHNE CUCTEMbI 3HAHUU 00 OOmUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, 3JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

e popMHupoBaHHME yMEHUU TPUMEHSATH TEOPETHYECKHE 3HAHUS JUId OOBSICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOCHHE CITIOCOOOB PEIICHUs Pa3IMYHbIX 33/1a4 C SBHO 3a/laHHOM (pU3NUeCcKOl MOJIENbIO,
3a1ad, IOPa3yMEBAIONIMX CaMOCTOATENbHOE CO3/aHue (U3MYECKOH MOJENH,
aJICKBaTHOW YCJIOBHUSAM 3a]1a4U;

® TOHUMaHNe (UINIECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHYECKHX YCTPOWCTB M
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS W TPOBEACHUS (DU3MUECKHX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

® CO3JIaHNE YCIOBHM AJI Pa3BUTHUsI YMEHUU MPOEKTHO-HUCCIIEOBATENLCKON, TBOPUYECKOM
JESITEIbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypoBEHb) Ha YpOBHE cpenHero odmero oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamme o (Gpu3Mke nepeyeHb JabopaTOPHBIX U MPAKTUYECKHX PaboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COAEPXKXAHUE OBYUYEHUA

10 KJIIACC
Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoze. HayuyHble MeToabl NO3HaHUSA OKpyKarowmero mupa. Poib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIIEPUMEHT B (PH3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ousnueckne
3aKOHBI ¥ TeOpUH. I paHUIIBl TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JBuKeHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro BikeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl kKoopAuHaT. CloKeHHE TepPeMEIICHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneliHoe nBvxeHue. JIBH)KEHME MAaTEpUATIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacTtoTa oopanienus. L{eHTpocTpeMuTenbHOe YCKOPEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JABUKEHUE
CHapSIJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS. KHHEMAaTUYECKUX XapaKTEPUCTHUK JBUKECHUSI.

[IpeoOpa3zoBanue NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTRBE.

Habmroenue nprxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpanenue ckopocTy npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOIIGHMS ~ MEXAY  MOYTSIMH,  NOPONHIACHHBIMM  TEIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
Ha4aJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHocuTenbHOCTH ["annnes. [lepBbiil 3akoH HeroToHa. IHEpLnanbHble CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MarepuaibHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UI MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTH WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHMUSL.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux AeopMarum.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHeHUs UMITylbca. PeakTuBHOE JBUKEHHE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHLMAJIBHBIX CHII C
VU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHre aOCOJMIOTHO HEYNPYroro yiapa € IOMOIIBIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU M X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojeiend. Macca u pazmepbl Moisiekyn. KonumdecTBo BeliecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPHUH
ujeanpHOro rasa. AOCOJIOTHas TemImepaTypa Kak Mepa CpedHed KHHETHYECKOH SHEepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITh! 0 AM(PY3UH KUAKOCTEH U ra30B.

Monenb OpOYHOBCKOTO JIBUKECHHUSI.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogaeinb, HUTFOCTPUPYIOLIAs IPUPOALY JABIEHUS ra3a Ha CTEHKH COCYyAa.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBI, IaBJICHHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSIHUS Pa3pesKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsISI 3HEprus TEPMOJMHAMMYECKOW CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprHst 0AHOATOMHOIO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMJIOEMKOCTh BelecTBa. Koan4ecTBO TEIIOTHI IpH TEIIoNepeaaye.

[TonsitTue o0 anumabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

TenioBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeMI0oBbIX MaluH. [IpeoOpa3oBaHus 3HEpTUU B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTETHKH.

TexHudyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: JABUraTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPruu Tejla IMPU COBEPUICHUHM pPAOOTHI: BBUIET MPOOKH W3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITNSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yxa. HachlmeHHblil nap. YaenbHas TerioTa napoodopa3oBaHHUs.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILUIOBOTO OajlaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP M IICHUXPOMETP,
KQJIOPUMETP, TEXHOJOTMM  TIOJYYEHUS  COBPEMEHHBIX MAaTE€pUaioB, B TOM  YHCIE
HaHOMAaTEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu NnOHMKEHHOM J1aBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apal. JlBa BHa DJIEKTPUYECKUX 3apsifOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. ToueuHslii  snekTpuyeckuil — 3apsia.
Onektpuueckoe nose. Hanpsok€HHocTh 3nekTpuueckoro mnossd. [lpuHmmn cynepro3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTHU HIIEKTPUUECKOTO TOJIS.

PaGora cun osnektpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. J{uaaeKTpruueckas MpOHUIAeMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTH INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTUBIIEHNE BELIECTBA.
[TocnenoBarenbHOE, NapamielbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) AsiekTpuueckoit nenu. KopoTkoe 3ambikaHue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBonHuku. CoOCTBEHHass W TPUMECHas MPOBOJUMOCTH IOJIYIPOBOJIHHUKOB.
CgoiictBa p—N-nepexoaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Jucconyanus. DIEeKTPOIIn3.

DnexkTpuueckuil Tok B ra3ax. CaMOCTOSTEIbHBIM U HECAMOCTOATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBIN JTNO/I, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTPOABMXKYIIEH cuiibl. KOopoTkoe 3amblKaHHE TallbBAHMYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHHE, MOJIEIIb, U3MEPEHNUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HMX IPOCKIHH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TEII000OMEH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAUIIUOHEP, TEXHOJIOTUN TIOTYYCHUSI COBPEMEHHBIX MaT€pPHajioB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpOoCTaTHYecKass  3alluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TATHBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

IlocTossHHBIE MarHuThel. B3auMomelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IoIe.
Bekrop MarHuTHOM MHAYKUMH. [IpUHIMN Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuMY. KapTiHa TMHUI MarHUTHON MHIYKLWHU TOJISl HOCTOSIHHBIX MAarHUTOB.

MarnuTtHoOe 1oJie IPOBOAHUKA C TOKOM. KapTWHa JMHHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOJAHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanMmopelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHUE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHMe DIIEKTpOMAarHUTHOW MHAYKUIUHU. [lOTOK BeKTOpa MAarHUTHOM MHIYKIMH.
DIIEKTPOABMKYILAS CUJIA UHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHOW nHykunu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIas Cuia WHAYKIMU B IPOBOJHUKE,
JBHKYILEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.



DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATEN b, YCKOPUTEIN JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS] MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pazpnen S. KoreGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHbIe MexaHMuYeckue KosebaHus. ['apmoHMueckue
kosebanus. Ilepumon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTiuecKkuii MasiTHUK. YpaBHEHHE TapMOHHMYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs] SHEPIrUU B UJCATBHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHY)XeHHble MeXaHMUYECKHe KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepemgaya W HOTPEOJIEHUE 3IEKTPUUECKOW SHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUS
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4yeckne yCTpOMCTBa M TNPAKTUYECKOE NPHUMEHEHHWE: DJIIEKTPUYECKHM 3BOHOK,
TeHepaTop MEPEMEHHOI0 TOKA, IMHUU JJIEKTpOoIIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cCUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusnorpamMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mociaenoBaTebHOM COEAVMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH M
KOH/JIEHCATOopA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTHY MIEPUOA MAJIBIX KOJieOaHUil rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanudeckre BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnipocTpaHeHust
U januHa BoONHBL [lomepeunble W mponmosbHBIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anekrpomaruuTHOi BoiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIIOMIICHUE, Mospu3anus, audpakus, waTepdepeHnus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHuueckue ycTpoucTBa U IPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJbHbl€ MHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
nonsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipoCTpaHEeHHE CBETa B OTHOPOIHOMN cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne H300pakeHU B ILIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IMOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Jucnepcus ceeta. CroxxHbli cocTaB 6enoro ceera. LIBer.



ColOuparonue W pacceWBalIIMe JTUH3BL. TOHKass JuH3a. DOKYyCHOE pacCTOsSHUE U
ONTHYECKasl CHla TOHKOM JMUH3BL. [locTpoeHune n3odpakeHuil B COOMpAIOINX U pacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. WuTtepdepenius cBera. KorepeHTHble HMCTOYHHUKHU. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PpaKIMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHUE, OTpaKeHHWE U MperoMieHue cBeTa. Onrtuueckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucniepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKEHUN B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHuibl TPUMEHMMOCTH KIJIACCMUYECKOW MeXaHWUKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIILHOCTH DUHINTEHHA.
OTHOCUTENHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTne u wuccienaoBanne (oroaddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dorosddexra. YpaBuenue DitHmreiina s Gpororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. Onbite [1. H. JIeOenena.
XHUMHYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoiiCTBaA M NpaKTHUECKOE NpUMEHeHHe: (poTodnaemMeHT, (OTOAATUHUK,
CoJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl BSHepruum Ha Jpyrol. Buasl cnekrtpoB. CrexkTp YpOBHEW 3HEpPruUM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaau3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(cmiexkTpockorIt), 1a3ep, KBAaHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXHOCTb  CTPOCHMS  sApa. OTtkpbITHE
pamnoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHuio coctaBa pagioakTUBHOTO H3ITydeHHS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HyknmonHas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepHble peakuuu. [lenenne u cuHTE3 sa€EP.

Anepuuiii  peakrop. TepmosiaepHblii cuHTe3. IIpoGneMbl M NEpCHEKTHUBHI  SACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO puznueckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM oTorpadusim).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Connine. ConneuyHass akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY. 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0606ma. PazGeranme ramaktuk. Teopwust
Bonwuioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HabmtoieHust HeBOOPYKEHHBIM TJIa30M C MCIOIb30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3ukuM m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJIOTMYECKOW, COLMAIBHOU W
THYECKOH cdepax OeATeTbHOCTH YelIOBEKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopud B (OPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B O0IIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUMN, TPUTOHOMETpUYECKHE (DYHKIUU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU 0100 TPEYTOILHUKOB, OTPeIeNIeHUe TUIOIIAIH TIIOCKUX (puryp u oobéma Te.

buonocusa: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTenbHbIE IBUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B KUBOW MPHUPOJE, NEHUCTBHE pPaJUalMK Ha >KUBHIC
OpTaHU3MBI.

Xumusi: cTpoeHME aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHHU3MBbl 00pa30BaHUs KPUCTAJUIMUECKOM perI€TKH, CIIEKTPAIbHbBIN aHAIU3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajgap, paJuoNpUEMHHUK, TEIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

OcBoenune yuebHOro mpeavera «®dusuka» Ha ypoBHE CpeaHEro oOmIero o0pa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTIDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U MIPEJAMETHBIX 00Pa30BaTEIILHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOro mpeamera «DH3HMKa» TOKHBI OTPAXKaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
NO3ULIKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOILECTBa,
pacuIpeHre XU3HEHHOTO OIbITa U OMbITAa JCSITEIBHOCTH B MPOIECCE PealTn3aliid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHON JAESITEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:knaHCcKOro BOCIIMTAHUS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYdYaIOMIerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'O YJIEHa POCCUKCKOI0 OOLIECTBA;

HOPUHATHE TPAAULMOHHBIX OOILIEUEIOBEUECKUX TI'YMAHUCTHUYECKUX U JIEMOKPaTHUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpECaxX TI'pa)KIaHCKOTo OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbLHON OpraHU3aIHu;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKUUAMYI U Ha3HAUYECHUEM;

TOTOBHOCTH K TYMaHHUTaPHOH U BOJIOHTEPCKOH JIeSTETLHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(OPMHPOBAHHOCTb POCCUHCKOM Ipa)1IaHCKON UAEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXEHHUSM POCCHMCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IESITEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMUUBOTO OYAYIIETO;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIOYas A3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYLIETO
¢du3nyeckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K pA3IUYHBIM cdepaM NpoPecCHOHATHHON NeSTENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oynaymeit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caM000pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU JKU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHME TJ00AJLHOIO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUITAHUPOBAHUE W OCYIIECTBICHUE JIEWCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1esiell YCTOHYMBOTO pa3BUTHS YEIOBEUECTBA;



pacIIMpeHHe OIbITa JICATEIBPHOCTH OKOJIOTMYSCKOW HAmNpaBJICHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUMN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HYECKON HAYKU;

OCO3HAHUE IICHHOCTU HAYyYHOU JIESATEIHHOCTH, TOTOBHOCTh B MIPOIECCEe M3YUCHUS (DU3UKU
OCYIIECTBIISITh IPOSKTHYIO M HCCIIEIOBATEIbCKYIO JIEATEIBHOCTh HHIMBUYaIHbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble JJornveckue a1elCTBUS:

CaMOCTOSTENIbHO (OPMYJUPOBaTh M aKTyaJU3HpPOBaTh IMpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEAEIIATh LEN IEATENIbHOCTH, 33/1aBaTh MMAPAMETPbl U KPUTEPUHU UX JTOCTHKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX,

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOLIUXCS MaTepUAIbHBIX
Y HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESATEIbHOCTb, OLEHWBATh COOTBETCTBHE PE3YJbTATOB LIEIISIM,
OLICHUBATh PUCKU MOCIEACTBUM IESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaJbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJICM.

ba3oBble nccienoBarejbcKue AeiCTBHUA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KJIIOYEBBIMU TOHATUSMU U METoJaMH (PU3UYEeCcKOU
HayKH;

BIIAJICTh HAaBBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
(GU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIIEHUs 3a]a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJETh BHUAAMH JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWs, €r0 HMHTEpIIpEeTaluH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3JJaHUHU YU4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh [PUYMHHO-CIIEICTBEHHBIE CBSI3M W aKTyaJu3MpOBaTh 3a7ady, BbIJIBUTaTh
TUINIOTE3y €€ pEeIIeHUs,, HaXOAUThb apPryMEHThl MJid JI0KAa3aTelIbCTBA CBOUX YTBEPIKICHUU,
3a7]aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

AHAJIM3UPOBATh TOJYYEHHBIE B XOJE€ PEUICHUS 3aJa4yd Pe3ylbTaTbl, KPUTUYECKHU
OIICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (PopMyIHpoOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIbHOW NEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JIaBaTh OIEHKY HOBBIM CHUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 00IaCTh KU3HEICSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aThTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BJIAJICTh HABBIKAMH IOJIY4YEeHUs MH(OpMALMKU (PU3UUECKOTO COJACpNAHHUA U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSATENIBHO OCYLIECTBJISATh IIOMCK, AaHAIN3, CHUCTEMAaTH3alUIl0 U
MHTEpIpeTanrio HHPOPMALIUU PAa3TMYHBIX BUOB U (OPM IPEICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COOJIIOJIEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOI0 COJAEp)KaHUS B pa3IMuyHbIX (opMmaTax C yd&ToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IIPE/ICTABIICHNS U BU3YyaIU3alUH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIWHUPOBATH
JEHUCTBHS IO €€ IOCTHIKEHHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENENATh POJIH C Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KAKJIOT0 Y4aCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS] Pacu€THBIX M KAYeCTBEHHBIX 3aj]lay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl € Y4ETOM HUMEIOUIMXCA PECYpCoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNH;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoO0cTBOBaTh (OPMHUPOBAHUIO U TPOSIBJICHUIO JSPYIUIMH B 001acTH  (U3HMKH,
MOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LENAM;

BJIQ/ICTh HaBBIKAMH TO3HABATEIILHON pe(dIEKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [PU aHAJIU3E PE3YIIBTATOB JIESITEILHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nporiecce qocTrkeHMS TMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MIPOTPAMMEI TI0 (DHU3UKE AJIs
YPOBHSI CpeAHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUH OOIICHUS, CTOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKNBAHUIO,

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peaTh KOHGIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUH COBPEMEHHON TEXHUKH U TEXHOJOTHMH, B NPAKTHYECKOU
JNeATEeIILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, UACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJ, TOUEUHBIH DJIEKTPUUECKHUM 3aps] MpHU pelIeHUun
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BH)KEHUE, CBOOOJHOE TMaJieHue Te,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHe 00BhEMa Ten NMpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, MCIIapeHNe, KOHACHCAIHs, TUIaBJIeHne, KpUCTaJUIN3aLus,
KHUIIEHUE, BJIaKHOCTh BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXIy IapamMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, Cuja, UMIIYJIbC Tela, KHHETHYECKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHSI U €IMHUIIbI, HAXOAUTH (POPMYIIbI, CBA3BIBAIONINE TAHHYIO (PU3UYECKYIO BEIUUHUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh HM3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XAa0THUYECKOr0 JABWKEHUS MOJIEKYJ, CPEAHEKBAJpPaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHUS U EAUHHIIBI, HAaXOIUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HaNpsOKEHHOCTh MOJIS, IOTEHUUAN, pPa3HOCTh IMOTEHUMAJIOB; MPU OMNHCAHUU MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHOJIB3Ys (DU3MUECKUEe 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMUpHOro tarorenus, I, Il m III 3axkonsl HproToHa, 3aKOH coXpaHeHUs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLIMI CYNEPIO3ULIUN CUII, TPUHIUIT
paBHONPABUs MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
JNIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (HDOPMYITHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTHl MO HUCCIEIOBAHHIO (U3NYECKUX SBIEHUN M MPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEHuil, Mpu 3ToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPHU ITOM
BbIOMpaTh ONTUMAJIbHBIN CIOCO0 H3MEPEHUs M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BeIMUYMHAMU C HCIOJIb30BaHUEM
OpsIMBIX  U3MEPEHM, TPU ATOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHPOBATh PE3yIbTaThl
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIMYHMH B BUE TaOIMI] U TpaduKOB, JeNaTh BBHIBOJbI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-UCCIENI0BATENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTETIbHBIX YCTPONCTB U TJaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAllM3a yCJIOBHsI 33/1a4d BHIOMPATh (PUINIECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
MIPOBOAMTDH PACcU€ThI U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKON BEIMYNHBI,



pelaTh KayecTBEHHBbIE 3a/1auM: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUMBYIO LIEMOUYKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUYECKHE SBICHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHONH HMH(OpMaluy, NOJYYEeHHOM W3 pa3IMYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJHEBHOM JKHU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3JIMUHBIX COLUANIBHBIX POJIEH, IIaHUPOBaTh paboTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B IPAKTUYECKOU
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI0 SiJpa MIPU pelIeHnH (PU3HUECKUX 3a1a4;

pacrio3HaBaTh (pU3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (GpororddexT), cBeToBOE NaBieHre, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
ANIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPell) U AJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsijl, CWIa TOKa, 3JIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABMKYIIAs CHUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouisd, cwia Amnepa, cwia JlopeHla, MHIYKTUBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KosieOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, IPU OINUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBS3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX O0O3HAUEHUS U



€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (DU3MYECKYI0 BEIHUMHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEJOBAaTEIbHOTO U  MapajjIeIbHOTO  COEIUHEHUS
IPOBOAHUKOB, 3akoH JDxoyns—JIeHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
OPSAMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI NMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHMsSI HMIIYJIbCa, 3aKOH COXpPaHEHHsI DSJIEKTPUYECKOro 3apsna, 3aKOH COXPAaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pPaauOaKTUBHOTO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTH) IPUMEHUMOCTH;

OTIpE/IeIIATh HAIPaBJIICHWE BEKTOpA MHAYKIWHW MAarHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOMTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JTIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIONIb30BAaHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHUH: Tpu d3ToM  (POpMyIupoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BbIOMpaTh ONTUMANbHBIA CHOCOO H3MEpPEHUS M HCIOJIb30BaTh W3BECTHBIE METOIbl OIICHKHU
MOTPEIIHOCTEeN U3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IpUA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTaThl MOJYUYEHHON 3aBHCUMOCTH
buznyecKkux BENWYMH B BHAE TaOmuIl M TpauKOB, JeiaTh BBIBOABI MO pe3yabTaTam
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, YUEOHO-UCCIEOBATENILCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aO0OpaTOpHOTo 000pyJOBAHHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJM3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (QOPMYIBI, HEOOXOAMMBIC Ui €€ pelIeHHS,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCTIONIB30BAaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAYYHO-TIOMYJISIpHONH HMH(OpMauy, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOTydaeMylo HHPOPMAITHIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

IPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YyUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYIKAOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MU 00paIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEIEHUS B OKpYXKarolleil cpene;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

Ne i/

KoanuyecTtBo 3
JIEKTPOHHLIE (HudpoBbLIe
YACOB p (xudp )
o0pa3oBaTe/ibHbIE PeCYpPChI
Bcero

®opMbl peaIu3annu
BOCIIUTATEIbHOTO
NMOTEeHIUAJIA pa3jesia

Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

Oco3HaBarth €JIMHCTBO u
[EJOCTHOCTh  OKPYKAIOIIETO
MHpa, BO3MOJKHOCTh ero
MO3HABAEMOCTH H
OOBACHUMOCTH Ha  OCHOBE
JIOCTW)KEHUN HAYKU.

1.1 ®dusrKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bubmmorexa HOK XapaxTepusoBarh METO/IBI
' AR HAYH https://m.edso0.ru/7f41bf72 du3maeckoit HAYKH
(nabmoneHue, CpaBHEHHE,
3KCIIEPUMEHT, H3MEpEeHHe) u
UX pOJIb B TIO3HAHWUU IPUPOABI.
Ponp oTeuecTBEHHBIX YUYCHBIX
B CTAaHOBJICHUU HayKHn
(huzukm.
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnuotexa [JOK Wcrnone3oBaTh  3HaHHA O
2.1 Kunemaruka 5
https://m.edsoo.ru/7f41bf72 MCXaHWHCCKUX — ABJICHUAX B
IIOBCEIHECBHOU KU3HU JJIA
22 JluHamMuKa 7 bubmiorexa [IOK obecrieueHrnss  0E30MMaCHOCTH
httDS//medSOOI’u/7f41bf72 npu 06pa]_ueHHH c HpI/I60paMI/I
n TCXHUYCCKHUMHU
bu6mmoreka [{OK yCTpoHcTBaMH, o
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 COXpaHEHHs  3[0pOBbSI U
https://m.edsoo.ru/7f41bf72 B — HOPM

OKOJOTHYCCKOI'0 IIOBCACHHSA B



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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OKpY>Karole cpene.
CaMOCTOSITENNLHO IJIaHUPOBAThb
U TPOBOAWUTH  (UBHUCCKHC
9KCIIEPUMECHTBHI.

Paznesn 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu

3.1

9

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

3.2 OCHOBBI TEPMOJIUHAMUKHU

10

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

AI‘peFaTHBIe COCTOSAHHA BCIICCTBA.

3.3
®da30BbIE IEPEXOBI

Hroro no paszneny

24

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Hcnons3oBaTh 3HaHUA O
TEIJIOBBIX  SIBICHHUSIX B
IOBCEIHEBHON JKHW3HHU JUIA
obOecrnieueHns1 0E30MACHOCTH
npu oOpamieHnu c
npudbopaMu u
TEXHUYECKUMHU
YCTPOHCTBaMU, TUISL
COXpaHEHHUs 370pOBbiI U
coOroIeHAS HOPM
9KOJIOTHYECKOI'O TTOBEACHUS
B OKPYXaIoIlIeil cpere.
IIpuBoauTh IIPUMEPBL
9KOJIOTHUECKUX
MOCIIEACTBUI paboThl
JIBUTATE]IEe  BHYTPEHHETO
CropaHusi, TEIUIOBBIX W
THIIPORJIEKTPOCTaHLIUH.
CaMoCTOsTEeNIbHO
IUIAHUPOBAaTh U IPOBOJIUTH
(u3nUecKne SKCIEePUMEHTHI.

Paszpnen 4. JIEKTPOINHAMUKA

4.1 DJIEKTPOCTaTHUKA

10

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

42 ITocTostHHBIN 3yIeKTpUYECKU TOK. ToKH
' B Pa3IMYHBIX Cpeax

12

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Ucnonb3oBath  3HaHUS 00
JIIEKTPOMArHUTHBIX  SIBJICHHSX
B TIOBCEIHEBHON IKU3HH IS
oOecriedeHus  0€30MIACHOCTHU
mpu obpaieHuu ¢ npudopamu



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

n TCXHUYCCKHMU

YCTpOWCTBaMH, VTS
COXpaHEHUs  3/I0pPOBbSI U
COOITIO ICHUS HOPM

SKOJIOTUYECKOTO TOBEJCHUSI B
OKpY>Karollel cpere.
[IpuBOIUTE TPUMEPHI BINSHUS

3JEKTPOMATrHUTHBIX
H3ITYYCHHIA Ha JKUBBIC
OpTaHU3MBI.

CaMOCTOATENBHO TUIAHUPOBATh
U TpoBOAUTH  (pu3Hyeckue
IKCIICPUMEHTEI.

Htoro no pazneny 22
[ToBTOpeHUE M 0000IICHNE U3YYEHHOTO MaTepuasa 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KJIACC

HaumeHoBaHue pa3jiejioB U TeM
Ne n/m
NMPorpamMmbl

Paznea 1. JIEKTPOJAUHAMUKA

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(poOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

®DopMbl peain3aunu
BOCIIUTATEIbHOIO
NMOTEeHIHAJIA pa3jieia

Hcnonb3oBath  3HAHUS
00 2JIEKTPOMAarHUTHBIX
SIBIICHUSX B
IOBCEIHEBHOM JKU3HU
JUTSL oOecrnieueHus
0e30MmacHOCTH npu
oOpalieHuu c
npudopaMu u
TEXHUYCCKUMHU
YCTPOKCTBAMH, TUISL
COXpaHEHHUsI 370POBbs U

11 MarnuTtHoe nosue. IeKTpoOMarHuTHast 11 bubnuotexa [JOK COBIIOICHUS HOPM

WHIYKIUS https://m.edsoo.ru/7f41c97¢c 3KOJIOTMYECKOTO
TOBEACHMS B
OKpYXKarollleu cpefie.
[MpuBomUTH  TPUMEPHI
BIIMAHUA
SJICKTPOMArHMUTHBIX
W3JIy4YCHUH Ha IKUBBIC
OpPraHU3MBI.
CamMocTosTeNbHO
MTAHUPOBATH u
MPOBOJUTE  (hrusnyecKue
JKCIIEPUMEHTHI.
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHn4YecKHe U dJIEKTPOMArHUTHBIS 9 bu6mmoreka [IOK XapakTepu3oBaTh



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

KoJiIeOaHus

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

2.2

2.3

Mexanndeckue u OJICKTPOMAarHuTHBIC
BOJIHBI

Onruka

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

rino0anpHble TPOOIEMBI,

CTOSIINE nepen
YeJIOBEUECTBOM:
SHEPTeTUICCKHUE,
CBIPBEBBIC,
JKOJOTHYECKHe, — |

pPOJIb PU3HUKHU B PEIICHUH
3THUX MPOOIIEM.
OOBSCHATH  MPHUHIIUIIBI

paboThI u
XapaKTePUCTUKH
N3Yy4YCHHBIX MaliuH,
pUOOPOB u
TEXHUYECKUX YCTPOUCTB.
CaMocTOsTeNbHO
TJIAHUPOBATH u
MIPOBOJIUTE (DU3HUCCKHEC
OKCIICPHUMCHTHI.
XapakTepu3oBatb
rJI00abHBIE MTPOOJIEMBI,
CTOSIIITUE repe;t
YeIIOBEYECTBOM:
JHEPreTHYECKHE,
CBIPBEBEIE,
OKOJIOTHYECKUE, — W

poJib (GU3HMKH B PELICHUH
ITHX MPOOIIEM.

CaMoCTOSITeNTEHO
MTAHUPOBATH u
MPOBOJUTE (pru3ndeckne
9KCTIEPUMEHTHI.
OOBSICHIATh ~ TTPHUHIIUIIBI
paboThl u
XapaKTePUCTUKU
M3YYEHHBIX MaIlINH,
pruOOpoB u

TEXHUYECKUX YCTPOUCTB.



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

XapakTepus3oBaThb
rJI00abHBIE MTPOOJIEMBI,
CTOSAIITHNE repent
4eJI0BEYECTBOM:!
SHEPreTHYECKHE,
CBIPBEBBIE,
JKOJIOTHYECKUE, — W
poJib (PU3KMKHU B PEIICHUU

OCHOBBI ClIELIMAILHON TEOPHH bubmmorexa LIOK 9THX IPOOIEM.
3.1 4 ) CaMOCTOSATENBHO
OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
[UIAHUPOBATh u
MIPOBOJIUTh  (PU3UYCCKHE
HKCTIEPUMEHTBI.
OOBSICHIT  MTPUHIIATIBI
paboThI u
XapaKTePUCTHKH
H3y9YEeHHBIX MalIIIHH,
pudoOpoB u
TEXHUYECKUX YCTPOUCTB.
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHKH 6 bubmorexa [JOK Menomsosars
' https://m.edsoo.ru/7f41c97c HOJIyYICHHBIC SHAHNA B
BuG 10K MOBCETHEBHON YKU3HH
nOIMOTEeKA
4.2 Crpoenne aToma 4 ) npH - ofpamieHnu ¢
https://m.edsoo.ru/7f41c97¢c npubopaMu u
TEXHHUYECKUMH
YCTpOICTBaMU
bubnmoreka [JOK (cueTumk
4.3 AToMHOE SApO 5
P https://m.edsoo.ru/7f41c97c HMOHHM3UPYIOIHNX
YacTHIl, JIO3UMET)),
JUTISt COXpaHEHHs



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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3J10pOBBS u
COOMIOACHUS ~ HOPM
3KOJOTUYECKOT O
MOBEJCHUS B
OKpYXKarollel cpefie.
[IpuBoauTh TpPUMEPHI
BIIUSIHUA
PaaMOaKTUBHBIX
W3ITyYeHUH Ha KUBBIC
OpraHu3MBl.
IlonumaTe npUHOUI
JIEVCTBUA JO3UMETpPA
U pasziuyaTh YCIOBUS
€ro UCIOJIb30BaHUSL.
[TonumaTtp
3KOJOTUYECKUE
MPOOIIEMBI,
BO3ZHUKAIOIUE  TIPU
WCIIOJIb30BaHUH
ATOMHBIX
3JIEKTPOCTAaHLIMM, U
MyTH peIIeHus 3THUX
mpo0iieM,
MEPCIEKTUBBI
WCTIOJIb30BaHMUS
YHpaBIsIeMOT0
TEPMOSIACPHOTO
CHHTE3a.

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU U aCTPOPHU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Oco3HaBaThb  ILIEHHOCTH
Hay4YHBIX HUCCIIEIOBaHUM,
poiib  aCTPOHOMHHM B
paciipeHnn

MpeICTaBIeHUI 00
OKPY’KaoIlIEM MUPE U €€



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

BKJ1aJ B YIydluIicHue
KadeCTBa )KM3HHU.

Hroro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 E;:g?;;f;igﬁ};f 11c97¢
Hroro no pazneny 4
[ToBTOpenue u 00001IeHNEe U3YYEHHOTO MaTepuana 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

[Ipu peanuzanuu Paboueit nporpaMmMbl BO3MOKHA HHTErpalysi OUHOTO 00y4eHHs ¢ 00yUYE€HUEM C IPUMEHEHUEM JTUCTAaHIIMOHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTHH, AIEKTPOHHBIM 00ydeHueM. [Ipu opranuzannu o0y4eHus ¢ MpUMEHEHHEM AUCTAaHIIMOHHBIX 00Pa30BaTEebHBIX
TEXHOJIOTHH, SIIEKTPOHHOTO 00YYEHHUS UCTIONB3YIOTCS YKa3aHHBIC B JAaHHOM pa3Jiesie AIeKTPOHHBIE (HU(POBIC) 00pa30BaTEIbHBIE PECYPCHI.



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

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne i/

Tema ypoka

KoandyecTBO 4acoB

Bcero

1 ®dusuka — Hayka o npupoje. Haydnsie MeTobl IO3HAHUS OKPYKAIOLIETO MUpa 1

5 Posnb 1 MecTO Gu3nKu B JOpMHUPOBAHUU COBPEMEHHOM Hay4YHON KapTHHBI MUPA, B IPAKTUYECKON 1
JESATEIbHOCTH JIIOAEH

3 Mexannueckoe nBuxeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 JIBUKeHus. [lepemernienue, 1
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1

5) PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKECHUE 1

6 CBoOogHOE TIazicHre. Y CKOpeHHEe CBOOOIHOTO TaICHUS 1

7 Kpuonuneiinoe nsuxenue. [[BuxeHre MaTepuaabHOU TOUKH 110 OKPYKHOCTH 1

8 [IpuHnun otHOCcHTENbHOCTH ['anmunes. MaepuuanbHble cucteMel otcyeTa. [lepBblil 3aKk0H 1
Herorona

9 Macca tena. Cuia. [Ipuanun cynepnosunmu cui. Bropoi 3akon HeroToHa U1 MaTepranbHOM 1
TOYKH

10 Tpernii 3akoH HpIOTOHA U151 MAaTEPUAIIBHBIX TOYEK

11 3akoH BceMHUpHOTo TAroreHus. Cuna tsxectu. [lepBas kocMHuueckas CKOPOCTh 1

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena

13 Cuna tpenus. Koadpduuuent tpenus. Cuia conpoTUBICHUS TP IBUKEHUH TeJa B )KUJKOCTH 1
WJIY Ta3e

14 [TocTynaTtensHOE U BpallaTebHOE JBM)KEHUE a0COIIOTHO TBEPAOTO Tena. MomeHT cuiibl. [lnedo 1
CUJIBL. Y CIIOBUS paBHOBECUS TBEPAOIO TeJla

15 Nmnynbc MaTepraibHONW TOYKH, CUCTEMbBI MaTepUaAIbHBIX ToOUeK. IMITynibe cuitbl. 3aKkoH 1

COXpPaHCHUS UMITYJIbCA. PeakTtuBHOE JABUXXCHUEC




PaGota u momrHOCTh critbl. KuHeTnueckas sHeprusi MaTrepuaibHoi Touku. Teopema 00

16 W3MEHEHUN KMHETHYECKOW SHEPIUU

17 [TorennmaneHast sHeprus. lloTeHnManbHas YHEPTUSA YIPYTO 1eOPMUPOBAHHOM MPYKUHBI.
[TorennuanbHast SHEPrus Teja BOIM3U MOBEPXHOCTH 3eMITH

18 [ToTenuuanpHble U HEMOTEHIMAIbHBIE CUJIbl. CBSI3b PaOOTHl HEMOTEHIIUAIBHBIX CUIT C
M3MEHEHUEM MEXaHUYECKOM SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKON YHEPTrUun

19 Jlaboparopnas padota «VcciienoBanue CBS3U padOThHI CUITBI C U3MEHEHUEM MEXaHUIECKOU
SHEPTUHM TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa»

20 Kontponbnas padota no teme «Kunemaruka. J[uHamuka. 3aKkOHbI COXPAaHEHHS B MEXAHUKE»

21 OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TeOprun. BpOoyHOBCKOE IBH>KEHHE.
Huddyszus

99 XapakTep ABMKEHUS U B3aUMOJACHCTBUS YaCTHUL] BellecTBa. Mo CTpOeHUs ra30B, )KUIKOCTEN
W TBEPJBIX TEII

23 Macca monekyin. KonuuectBo BemectBa. [loctosinnass ABoraapo

24 TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus

25 Nneanshsiii raz B MKT. OcHoBHOe ypaBHeHne MKT

26 AbGcoutoTHas TeMIepaTypa Kak Mepa CpeHe KUHeTHUECKOW SHEPT U IBUKEHUS MOJIEKYI.
VYpasaenune MenaeneeBa-Knaneipona

27 3akoH JlanmpToHa. ['a30BbIC 3aKOHBI

28 JlaGopatopHnas pabora «VccnenoBaHue 3aBUCUMOCTH MEX/y ITapaMeTpaMu COCTOSHUS
pa3peKEHHOTO Tra3a

29 N3omporieccel B naeanbHOM Ta3e U uX rpaduyeckoe mpeicTaBlIeHue

30 BHyTpeHHss sHeprus TepMoIMHAMUYECKON CUCTEMBI B crIocoObl €€ n3meHenus. KoanuectBo
TEIUI0THI U paboTa. BHYTpeHHss SHEprusi 0THOATOMHOIO UJEAIbHOTO Ta3a

31 Buasl Tenonepenaun

32 VY nenbHas TEIIOEMKOCTH BellecTBa. KonndyecTBo TemIoThl Ipu Teruionepenade. AanadaTHbIN

poIiecc




33 [TepBsIii 3aKOH TEPMOAMHAMUKH U €r0 TPUMEHEHHE K U30IPOoIeccam 1
34 HeobOpatumocTs nporieccoB B mpupoje. BTopoii 3akoH TepMOAMHAMUKH 1
35 [Tpunun pevicreus u KII/ TernnoBoi MalnHbl 1
36 [ukn Kapno u ero KIT 1
37 DKOJIOTHYECKHUE TIPOOJIEMBI TEIIIOIHEPTCTHKN 1
38 O6o06maromuit ypok «MomnekynsipHas ¢puznuka. OCHOBBI TEPMOAMHAMUKI 1
39 Kontponbnas padota nmo teme «MonekymspHas ¢puzuka. OCHOBBI TEPMOIMHAMUKI) 1
40 [TapooOpazoBanue u KoHAeHCanus. ViciapeHne u KuneHue 1
41 AGCOnI0THAs M OTHOCUTENIbHAS BIAXKHOCTh BO3yxa. HachlmeHHsbIif nap 1
42 Tsépnoe teno. Kpucrammueckue u amopgHsbie Tena. AHU30TPONHS CBOWCTB KPUCTAILIIOB. 1
Kunkue kpucramibl. CoBpeMeHHBIC MaTepUaIbI
43 [TnaBnenue M KpucTaUIM3aNUs. Y IeJIbHAs TeIuloTa riaBieHus. CyOnuManus 1
44 YpaBHEHHE TEIJIOBOTO OanaHca 1
45 DnekTpusanys Tein. JIeKTPUUSCKUi 3aps. [{Ba BUa SIEKTPUUECKUX 3apsIOB 1
46 [TpoBOAHMKY, TUINEKTPUKH U TIOTYTIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/ia 1
47 BsaumopeiictBue 3aps10B. 3akoH Kynona. ToueuHbIl 35eKTpUUECKUN 3apsiy 1
48 Hanpsixk€HHOCTD €K TpuuecKoro mojs. [I[puHIUn cynepno3uiiny 3eKTpruueckux nomueil. Jlnauu 1
HaMPsKEHHOCTH
49 Pabora cun sanexkrpocrarnueckoro nois. [lorenuuan. Paznocts noteHnnanos 1
50 [TpOBOAHUKY M TUANIEKTPUKH B AIEKTPOCTATUYECKOM MoJie. J{udiaeKTpuueckas mpoHUIIaeMOCTh 1
51 OnektpoémkocTh. Konnencarop 1
52 DNeKTPOEMKOCTH MIIOCKOTO KOHJIEHCATOPa. DHEPTHUS 3apsHIKEHHOT0 KOHCHCAaTopa 1
53 JlabopaTopHas pabota "M3MmepeHue 31eKTpoEMKOCTH KOHIeHcaTopa" 1
54 [TpuHIMI NEHCTBUS U IPUMEHEHNE KOHICHCATOPOB, KOMMMPOBAILHOTO ammapaTa, CTpyHHOTo 1
MpHUHTEpa. DIIeKTpOoCcTaTHUECKas 3alIuTa. 3a3eMIIeHUE 3JIEKTPOIIPHUOOPOB
55 DNeKTpUUECKUN TOK, YCIOBUS ero cyiiecTBoBaHus. [locrosHubI Tok. Cua Toka. Hampspkenue. 1




Conpotusnenue. 3akoH Oma 1715 yyacTka Lenu

HOCJ’IGI[OB&TGJ'IBHOC, napaaijiCjbHOC, CMCIIAHHOC COCAUMHCHUE IIPOBOAHNKOB. Ha6opaTopHa;1

%6 pabota «/3y4ueHne CMEIaHHOTO COCTUHEHUSI PE3UCTOPOBY 1

57 PaboTa 1 MOIIHOCTH AJIeKTpHYEcKOoro Toka. 3akoH Jkoyis-JIeHna 1

58 3akon OMa 1t MOJTHOM (3aMKHYTOM) 3eKkTpudeckoi nenu. Koporkoe 3ambikaHue. 1
Jlaboparopuas padota «M3mepenne DJIC ucToOUHUKA TOKA U €70 BHYTPEHHETO COMPOTHBIICHUSDY

59 DJeKTpOHHAs MPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS] METAIIJIOB OT 1
Temneparypbl. CBepXIpOBOAUMOCTh

60 DneKkTpudecKkuil ToK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX MTyYKOB 1

61 [TomynpoBoIHUKH, UX COOCTBEHHAs U PUMECHas NPoBoAUMOCTb. CBolicTBa p—N-nepexoa. 1
[TomympoBOTHUKOBBIE TPHUOOPEI

62 DJeKTpUYecKuil TOK B pacTBOpax M pacijaBax 3JEKTPOJIUTOB. DIEKTPOIUTHYECKAs 1
aucconuanus. DIeKTPoIIn3

63 DnexTpuueckuid Tok B razax. CaMoCTOSTENbHbIN U HECaMOCTOSITENbHBIN pa3psia. MoaHus. 1
[Inazma

64 DnexkTpuyeckue Npudopsl U YCTPOICTBA M UX MpakTHUecKoe NpuMeHeHue. [IpaBuia TeXHUKH 1
0€30MacHOCTH

65 Oo6o0maromuit ypok «1eKTpOAMHAMHUKA 1

66 KonTponbHas padota no Teme «3nekrpoctathka. [locTosSHHBIN 25ekTpruueckuiil Tok. Toku B 1
Pa3IMYHBIX Cpeax»

67 AHanm3 KOHTPOJIbHOH paboThI

68 O06o6mraromuii ypok mo Temam 10 kimacca 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

KoandyecTBO 4acos

Ne n/m Tema ypoka
Bcero

1 [TocTostHHBIE MATHUTHI M UX B3auMojecTBUE. MarHuTHOE nosie. BeKTOp MarHMTHOM UHAYKIIMH. 1
JIMHUM MarHUTHOW UHAYKIHUU

2 MarnuTHO€ 1oJie NpoBoAHKKA ¢ TOKOM. OnbIT DpcTena. BzanmoaelcTBue NpoBOAHUKOB C TOKOM

3 JlaboparopHast pabota «/3ydeHrne MarHUTHOTO ITOJISI KATYIIKH C TOKOM)

4 JlelicTBUE MarHUTHOTO MOJIsl HA IPOBOJHUK ¢ TokoM. Cunia AMnepa. JlaboparopHast pabora 1
«MccrnenoBanue neicTBUs NOCTOSHHOTO MarHUTa Ha PaMKy ¢ TOKOM»

5 JleficTBHEe MarHUTHOTO TIOJIS HA JIBIDKYIILYIOCS 3apspkeHHyro yactuily. Cuia Jlopenia. Pabota 1
cunbl JlopeHna

6 OnexTpoMaruuTHas uHAYKLIUs. [ToTok BekTopa MaruutHONW nHAYKUMU. D/1C nnaykumuu. 3aKoH 1
3JIEKTPOMAarHUTHOM MHAYKuuu Papanes

7 JIaGoparopHas pabota «VcciaenoBaHue sIBIEHUS 3JIEKTPOMArHUTHON HHAYKLIUN 1

3 WNuaykruBHoCcTh. SIBneHue camonnaykuuu. 1C caMOMHAYKIMHA. DHEPTUs MarHUTHOTO TIOJIS 1
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE T10JIe

9 TexHnuyeckue ycTpoiCcTBa U UX MPUMEHEHUE: TIOCTOSIHHBIE MATHUTBI, JJIEKTPOMATrHUTHI, 1
NEKTPOABUIaTENb, YCKOPUTEIIN MIEMEHTAaPHbBIX YaCTHILI, UHAYKINOHHAS [1€Yb

10 Oo6o0maromuit ypok «MarauTHoe nose. JNeKTPOMarHuTHasi HHIYKIUS» 1

11 KonTponbHas padota no teme «MaraHuTHoe mosie. NeKTpOMarHuTHas HHAYKIUS»

12 CBoOosiHbIe MexaHuueckue kojebanus. ['apmonndeckue konebaHus. Y paBHeHUE TrapMOHUYECKUX 1
konebanuii. [IpeBpariennue s3Hepruu

13 JlaGoparopHas padota «lccnenoBanue 3aBUCUMOCTH IIEPHOJIa MaIbIX KOJeOaHUM Ipy3a Ha HUTH 1
OT JUIMHBI HUTU U MaccChl Tpy3a»

14 KonebarenbHblil KoHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHHs B UA€aTbHOM 1

KoJIe0aTeIbHOM KOHTYpEC. Ananorus MECKAY MCXaHUYCCKUMHU U JJICKTPOMAarHMTHbBIMU




KoJIe0aHUAMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs YHEPTUU B UJ€AIbHOM KO0JIeOATEIbHOM KOHTYpE 1

16 [IpencraBnenue o 3aTyxaromux KojaeOaHusX. BeiHyX/1eHHbIC MEXaHHMUYECKUE KOJIeOaHMUs. 1
Pe3onanc. BeiHyk€HHBIE 37IEKTPOMarHUTHbBIE KOleOaHUs

17 Ilepemennsblii Tok. CHHYCOUJANIbHBIN IEPEMEHHBIN TOK. MOIIIHOCTH IEPEMEHHOIO TOKA. 1
AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSYKEHUS

18 Tpancdopmarop. [IpousBocTBO, epenada U NOTPEOJICHHE IIECKTPUUECKON IHEPTUH 1

19 VY CTpOoRCTBO U IPAKTUUECKOE PUMEHEHHUE JIEKTPUUECKOT0 3BOHKA, T€HEPaTOpa IEPEMEHHOT0 1
TOKa, JINHUM 3JIEKTporepeaady

20 DKOJI0TrM4eCKHe PUCKU IIPU IPOU3BOJCTBE IEKTpodHeprun. KynbTypa ucronb3oBaHus 1
AJEKTPO3HEPTHH B TOBCEAHEBHOMN KU3HU

21 MexaHuuecKkue BOJIHBI, yclloBUs pacnpoctpaneHus. Ilepuoa. CkopocTs pacipocTpaHeHUs U 1
JUIMHA BOJIHBL. [lonepeynsle U Npo1oIbHbBIE BOJIHBI

22 3Byk. CkopocTs 3ByKa. I pomkocTs 3Byka. Beicota Tona. TemOp 3Byka 1

23 DNEeKTPOMarHuTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTh. [1Ikana 31eKTpOMarHUTHBIX BOJIH 1

24 [TpuHIMIIBI paANOCBA3M U TeneBUACHUA. PazBuTe cpeacTs cBsa3u. Paguonokanus 1

25 KonrtponbHas padorta «KonebaHus 1 BOJTHB 1

26 [IpssMonMHENHOE pacpOCTPAHEHHUE CBETA B OHOPOAHOM cpene. Toueunslid NCTOYHMK cBeTa. JIyy 1
cBETa

27 OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHU B IIIOCKOM 3epKaje 1

28 IIpenomiienue csera. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHblil yroi MoJIHOro BHYTPEHHETO 1
OTpaKEHHUS

29 JlaGoparopHas pabota «/3Mepenue mokazaress MpeIoMIeHHs CTEKIIa»

30 JIunssl. [Toctpoenue n3obpaxenuii B muH3e. @opMylia TOHKOM JHH3BI. Y BETMUSHHUE JTUH3bI

31 JlabopaTtopHas pabota «lccnenoBanre CBOMCTB N300paKEHUN B TMH3AX) 1

39 Hucniepcus ceera. CioxxHbIi coctaB 6enoro csera. Ler. JlJabopatopnas pabora «HabmoneHue 1

AUCTICPCUHU CBETa»




33

Wntepdepennus ceera. Audpakuus csera. JJudpakunonnas pemérka

34 ITonepeuHocTs cBeTOBBIX BOJIH. [lonsgpu3anus ceta

35 Onrtuyeckre mpuOOPHI M YCTPONUCTBA U YCIOBUS MX O€30MAaCHOTO MPUMEHEHUS

36 I'paHn1IBI IPUMEHUMOCTH KJIACCUYECKON MexaHUKHU. [locTynaTel cienuaibHOU TEOpUU
OTHOCHUTEIIEHOCTH

37 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMeJIEHUEe BPEMEHH U COKpaIlleHHE JJIMHbBI

38 DHeprust 1 UMITYIIbC PEISITUBUCTCKON YacTUIIBI. CBSI3b MAacChl C SHEPTUEH U UMITYJIbCOM. DHEPTHs
MOKOS

39 KontponbHas padora «OnTrka. OCHOBBI CHIELIMATIBLHON TEOPUU OTHOCUTEIBHOCTH

40 ®otonsr. @opmyna [Inanka. DHeprus 1 UMIyasc GoToHa

41 OtkpsiTue u uccienoBanue poroaddexra. OnbiTel A. I'. CTonerona

42 3akoHsl potodddexTa. YpaBHeHune DiHITeiHA 1151 poTodrddekra. «KpacHas rpaHuma
dhoTodrddekra

43 Jasnenne cBera. Onbitel [1. H. JIeGeneBa. Xumuaeckoe aelicTBue CBETa

44 TexHuueckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHHe: (PoToIeMeHT, (OTOIaTINK, COTHEUHAS
Oarapesi, CBETOANO]

45 Pemenue 3ana4 no Teme «371€MEHTHl KBAHTOBOM ONTHKN

46 Mogpens atoma Tomcona. OnbiThl Pesepdopaa o paccesnuto a-yactuil. [lnanerapHas Mmonaenb
aToma

47 IToctynarel bopa

48 Wzny4yenune u noriomieHne GOTOHOB MPH MEPEX0JIe aTOMa C OJHOTO YPOBHS SHEPTHH HA IPYTOM.
Buns! ciektpos

49 BonnoBsble cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckynsipHO-BOJIHOBOW Jyann3M.
CrioHTaHHOE U BBIHY)KJCHHOE U3ITyYeHHE

50 OTtkpeiTHE pagnoakTuBHOCTU. ONBITH Pe3epdopia mo onpeaeneHnio cocTaBa paaIuoakTHBHOTO
U3ITy4YeHUs

o1 CsoiicTBa anb(da-, 6era-, ramma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha KUBbIE OpraHU3MBI




OTkpbITHE IPOTOHA U HeWTpoHa. M3oTonbl. Anbda-pacia. DIeKTpOHHBIN U TO3UTPOHHBIN OeTa-

52 pacnaz. ['aMmma-usiyuenue

53 DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble peakuuu. SnepHsiii peakrop. [IpoOnemsr,
IIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKThI SAEPHOM SHEPTeTUKU
OneMeHTapHble YacTHLbl. OTKpbITHE MO3UTPOHA. MeTOo bl HAOIIOIEHUS U PErHCTPALUN

54 3JeMeHTapHbIX yacTuil. Kpyrisiil cton «®yHaaMeHTalbHble B3auMOIeUcTBUA. EMUHCTBO
(bu3n4ecKoil KapTHUHBI MUPA»

55 Bun 3Bé3aH0ro Heb6a. Co3Besnus, spkue 3BE3/bl, IJIAHETHI, X BUANMOE ABMKeHHe. ColHeuHas
cucrema

56 Comnnne. Conneunas akTUBHOCTh. McTounuk snepruu ConHila u 38€31

57 3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTUKU. 3BE3/bI II1aBHOM MOCIe10BaTeIbHOCTH. BHYyTpeHHee
crpoenue 3B&37]. COBpeMeHHbIE NPEICTaBICHUS O IPOUCXO0XKAEHUH U 3BoronMK CoslHIa U 3BE3]T

58 Mueunsiii [1yts — Hama "anakTuka. [lonoxenue u nquxenue Connua B ['anaktuke. ['anaktuku.
UYéEpHble ObIpbI B AApax rajlakTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopust boibiioro B3psiBa. PennkroBoe u3nydeHue.
MeraranakTuka

60 Heperiennsle npo0iaeMbl aCTPOHOMUU

61 Kontponbhas pabota «271€MEHTHI aCTPOHOMUU U aCTPODUUKI

62 Oo6o06uaromuit ypok. Poib pu3nku u acTpOHOMUU B SKOHOMUYECKOH, TEXHOJIOTHUECKOM,
COLIMAJILHOW M 3TUYECKOM chepax esTebHOCTH YelloBeKa

63 O606matonuii ypok. Poib 1 MecTo puU3MKu 1 aCTpPOHOMHUH B COBPEMEHHON HAyYHOW KapTHHE
MHUpa

64 O6o06matomuii ypok. Poib ¢pusndeckoii Teopuu B pOpMUPOBAHUHN NPEICTABICHUN 0 (pu3nuecKoi
KapTUHE MHpa

65 O6o06maromuit ypok. Mecto ¢pu3nueckoil KapTHHBI MUpa B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NIPEACTABIEHUI O IPUPOJIE

66 [ToBTOpenue. MarHuTHOE 10JIe. DIIEKTPOMAarHUTHAST MHTYKITHSI




67

[ToBTOpenue. Ontuka. OCHOBBI CIELIMAIBLHON TEOPUU OTHOCUTEIBHOCTH

68

[ToBTopenue. KBantoBas usmuka. 1eMEeHTbl ACTPOHOMHUH U aCTPODU3UKI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YHEHUKA

1.®u3uka 10 kiacc: yueOHHK 17151 001Ie00pa3oBaTENbHBIX OpraHu3aluii: 6a30BbIl U
yrnyonenssiii yposau /I'.SI.Mskumes, b.b. Byxosues, H.H. Corckuii mox penakmueii H.A.
[TapdenTreBoii. -8-¢ u3a.-M. :Ilpocsemenue, 2021.-432c.

2. ®usuka 11 kiacc: yaeOHHK 17151 001Ie00pa30BaTebHBIX OpraHu3auii: 6a30BbIN 1
yrinyonennsiii yposau /I'.S1.Mskumes, b.b. Byxosues, B.M. Yapyrun nox penakmueit H.A.

[TapdentpeBoii. -10-e uzn.-M. :IlpocBemenue, 2022.-432c¢.:(4)n.mu.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://edsoo.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [JOK






