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HHOACHUTEJBHAA 3AIINCKA

Pabouass nmporpamma ydeOHoro mpeamera «®Pusuka» co3naHa Ha nopraie «Eamnoe
cojep:xkanue oo6mero oopasosanus» (1D 1924384)

[Iporpamma no ¢usmke 6a30BOro ypoBHs Ha ypOBHE CpeIHEro oo1ero oopazoBanus pazpadborana
Ha OCHOBE TIOJIOKCHWNW W TpeOOBaHWI K pe3yabTaTaM OCBOSHHS OCHOBHOHM 00pa3oBaTenbHOU
nporpammel, nipeactaBieHHbIX B ®I'OC COO, a takxke ¢ yuérom deaepaibHON pabodeit mporpaMMbl
BOCHHUTAHMSI U KOHIENIMM MpenoAaBaHus ydeOHoro mnpeamera «®Pusuka» B 00pa30BaTeIbHBIX
opranuzanusax Poccuiickoit denepanuu, peanusyommux OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

Copep:xanue mporpaMMmbl Mo (pusukKe HampaBieHO Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYYHOU
KapTuHbI MUpa obydatontuxcs 10—11 kimaccoB npu oOyueHnn ux ¢pu3nKe Ha 6a30BOM YPOBHE HA OCHOBE
CHUCTEMHO-JICITEIbHOCTHOTO Toaxoaa. [Iporpamma no ¢usuke coorBeTcTByeT TpeboBanusm DI'OC
COO K mIaHUpyEeMBIM JTUYHOCTHBIM, MPEIMETHBIM M METANPEJIMETHBIM pe3yiabTaTaM OOydYeHUs, a
TaK)X€ yYUTHIBAET HEOOXOAMMOCTb pealu3allii MEXIPEIMETHBIX CBsI3ed (PU3MKKU C €CTECTBEHHO-
HAay4YHBIMH y4eOHBIMU TpeiMeTamMH. B Heil ompenensrorcs OCHOBHBIE IeNM M3y4eHUs (pu3MKu Ha
YPOBHE CpeaHero oO0miero o0pa3oBaHUA, IUIAHHPYEMbIE pe3yJibTaThl OCBOEHUS Kypca (DU3MKU:
JUYHOCTHBIC, METAIpeIMETHBIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3uke BKIIOYAET:

e IJIaHUpyEeMble PE3YNbTaThl OCBOCHHUS Kypca (pu3mku Ha 0a30BOM YpPOBHE, B TOM YHCIE
MIpeIMETHBIEC PE3yIbTAThI MO roj1aM O0yUeHUS;

e cojepkaHue yueOHoro mpenmMera «Pu3nkay mo rogam o0ydeHusl.

du3nka Kak Hayka o0 HamOosee OOIMX 3aKOHAX MPHUPOJBI, BBHICTYMAas B KayecTBE Y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKIIaJ B CHUCTEMY 3HaHHIl 00 OKpy)KamolleM MHpe.
HIkonbHBIA Kypc (U3UKH — CHCTEMOOOPA3YIOMINN IS €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (hU3MUeCKHe 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB U SBICHUH, H3y4aeMbIX XUMHEH,
Oouosorueit, ¢usuveckoir reorpadueir m acrpoHomueil. Mcmonap3oBaHNE M aKTUBHOE TPUMEHEHUE
bu3nuecKkux 3HAHWKM OmpeseNseT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX TeXHOJOruil B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOCHHMS KOCMOCA, IIOJYyYEHHUS HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU
cBoiicTBamMH M Apyrux. M3ydeHue (U3MKH BHOCUT OCHOBHOW BKIaJ B (JOPMHUpPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpa OOydYaroIuxcs, B (OPMHUPOBAHHE YMEHUW TPHUMEHSTh HAyYHBI METO]
MO3HAHUS TMPY BHITIOJHEHUH UMHU YUEOHBIX HCCIIEIOBAaHUH.

B ocHoBy kypca ¢usuku s ypoBHSA CpeaHEro oOmiero oOpa3oBaHUsS TOJIOXKEH Pl UICH,
KOTOpBIE MO’KHO pacCMaTPHUBATh KaK MPUHIHUIIBI €70 TOCTPOCHUS.

Wnes uenoctHoctu. B cooTBeTCTBUM € HEMl Kypce SBISIETCS JIOTMUECKHM 3aBEpIIEHHBIM, OH
COJICP’KUT MaTepual M3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHYECKOH, Tak M
COBPEMEHHOM (PU3UKHU.

Wnes renepanmzanuu. B cooTBeTcTBUM ¢ HeW MmaTepuan Kypca (QU3MKHA OOBEAUHEH BOKPYT
¢usnueckux teopuil. Benymum B kypce siBisieTcss GOpMUPOBAHUE MPEJICTABICHUM O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEUIECTBE U TOJIE.

WUnes rymanutapuzanuu. EE peanusauusi mnpeanonaraeT HCMONb30BaHUE TI'yMaHUTapHOIO
MoTeHIrana GU3NIeCcKoi HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHs (PU3UKHU C pa3BUTHEM OOIIIECTBA, a TAKKE
C MHPOBO33PEHUYECKMMH, HPABCTBEHHBIMHU M 3KOJIOTHUYECKUMHM MTPOOIEMaMH.

Wnes mpuxiagHoi HampasieHHOCTH. Kypc (u3uku mpeamnonaraeT 3HAKOMCTBO C IIUPOKHM
KPYI'OM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

WUnes »sKkonormsanuu  peanusyercss TMOCPEICTBOM  BBEACHMSI DJIEMEHTOB  COZAEpKaHMUS,
MOCBSIIEHHBIX DKOJIOTHYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHU
1 TEXHOJIOTHUH, a Takke 00CyKIeHUs MPoOIeM palliOHAILHOTO MTPUPOIONOIb30BAaHUS U SKOJIOTHUYECKON
0€30MacCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (PM3HKH Ha YPOBHE CPeIHEro o01Iero o0pa3oBaHus SBISIOTCS
¢usnueckue Teopun ((HopMUpOBaHHUE MPEACTABICHUN O CTPYKTYpe MOCTpOeHHs (hrU3nYecKol TeopuH,
poinu GyHIaMEHTaNbHBIX 3aKOHOB U IIPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUIX O IPUPO/IE, IPaHUIIAX
MPUMEHUMOCTH T€OPHIA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U TPOIIECCOB).



CuCTeMHO-eSTETbHOCTHBI MOAX0A B Kypce (M3MKH peanusyercs IMpexae BCEro 3a Cuér
OpraHM3aLIH YKCIIEPUMEHTAIBHON JeATeNIbHOCTH o0ydatomuxcs. s 6a30Boro ypoBHs Kypca (GH3UKH
— 3TO HCIIOJIb30BAaHHE CHCTEMBbl (DPOHTATBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPHMEHTOB M Ja0OpaTOPHBIX
paboT, KOTOpBIE B IPOrpaMMe 1Mo (HU3UKEe OOBEANHEHBI B OOIIMIA CITUCOK YYCHUYECKUX MPAKTUIECKUX
pabot. Beiienenue B ykazaHHOM NepevHe 1a00paTOPHBIX pabOT, IPOBOJUMBIX ISl KOHTPOJIS U OLICHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30BaTEIbHOIO MPOLIECCca NCXO U3 OCOOCHHOCTEH MIIaHUPOBAHHUS
U ocHamieHus: kabunera Gusuku. [Ipu s3Tom obecrieunBaeTcst OBIaCHHE OOYYAIOUIMMHUCS YMEHUSMHU
MPOBOANTH KOCBECHHBIE N3MEPEHUS, CCIIEIOBAHMS 3aBUCUMOCTEH (PU3NYECKUX BETMYMH U TIOCTAHOBKY
OIIBITOB IO TIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bosbioe BHMMaHHME yJenseTcsl PelIeHUI0 PAcYETHBIX M KAueCTBEHHBIX 3a1ad. IIpu sToM s
pacuy€THBIX 3aJad HPUOPHUTETOM SBISIOTCA 3aJaddl C SIBHO 33/JaHHON (HU3MYECKOH MOJEINEbIo,
MO3BOJISIONINE PUMEHATH U3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OHOTO pa3zenia Kypca, Tak U
MHTETPUPYs 3HAHHUS U3 Pa3HbIX pa3lesioB. s KaueCTBEHHBIX 33]a4 IPUOPUTETOM SIBIISIOTCS 33aHUS
Ha OOBSICHCHHE NIPOTEKaHUsI PU3NYCCKUX SBICHUI U MPOIECCOB B OKPYKAIOIIEH JKU3HH, TPEOYyIOIINe
BBIOOpA (PU3UUECKON MOJIENH JUTS CUTYAIlH IPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu ®I'OC COO k MaTepuambHO-TEXHHUYECKOMY 00ECIeUCHHIO
ydeOHOro mporecca 0a30BBI ypoBeHb Kypca (pM3MKM Ha ypOBHE CpeaHero oOImero oOpa3oBaHUS
JIOJDKEH M3YYaThesl B YCIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKU WM B YCIOBHSIX MHTETPUPOBAHHOTO
KaOMHEeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IHKIIa. B kabuHeTe GU3UKHU JOKHO OBITh HE00X0AUMOe
nabopaTopHOoe 000pyIOBaHME JISi BBHIOJHEHUS YKa3aHHBIX B MpOrpamMme Mo (U3MKE yICHHYECKHX
NPaKTHYECKUX paboT M JIEMOHCTPAIIMOHHOE 000PYyI0BaHHE.

JleMoHCTpannoHHOE 000pyIoBaHue (POPMHUPYETCSI B COOTBETCTBUH C MTPUHIIUTIOM MUHUMATBHOM
JOCTaTOYHOCTH M OOECIICUMBAET IOCTAHOBKY IEPEYMCIICHHBIX B MPOTrpaMMe Mo (U3UKE KIFOUEBBIX
JIEMOHCTpAlMKA Ui WCCIICAOBAHUS M3y4aeMbIX SBICHHA W MPOIECCOB, OSMIUPUYECKHX U
(byH/1aMEHTAJIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIaGopatopHoe 00OpymOBaHHE ISl YICHUYECKHX NPAKTUYECKUX padOT (OpMHUpYETCS B BHIEC
TEMaTHYECKHX KOMILIEKTOB M 00ECIICUMBACTCS B pacyéTe OJHOTO KOMILUICKTa Ha BYX OO0YYalOIIUXCA.
TemaTnueckue KOMIUIEKTHI JIA0OPATOPHOTO 00OPYAOBAHUS JOKHBI OBITH IIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUH aHAIIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX H3MEPHUTEILHBIX CUCTEM
B BUJIE IUPPOBBIX 1a00paTOPU.

OCHOBHBIMU LETSAMH U3Y4EHUS PU3UKU B 00111EM 00pa30BaHUU SIBIISIOTCA:

e (opMupOBaHHE MHTEpPECa U CTPEMJICHHUs] OOydYarolUIMXCs K HAYYHOMY H3YUEHHIO MPHUPOJIBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMPEJACTABICHUH O HAYYHOM METO/Ae TMO3HaHWs ¥ (HOPMHUpPOBAHHE
MCCIIEIOBATEILCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBIICHUSIM;

¢ (hopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa N3y4eHHs] OCHOB CTPOSHHS MaTEpPUU
U (QyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHME YMEHHMHA OOBSCHATH SBIEHHS C HCIHOJb30BAaHHMEM (U3NYECKUX 3HAHUU U
HAYYHBIX JOKa3aTEIbCTB;

¢ (opMupOBaHHE MPEICTABICHUH O PONM (DU3UKH U Pa3BUTHS IPYTUX €CTECTBEHHBIX HAyK,
TE€XHUKU U TEXHOJIOTUH.

JlocTIKeHHe 3THX IeNieil 00ecTieunBaeTCs pelieHneM CIIeAYIONINX 3a/1a4 B MPOIIECCEe U3yUCHHS
Kypca (pU3UKU Ha YPOBHE CPEHEro 00Iero oopa3oBaHMs:

® puOOpeTeHUe CUCTEMBbI 3HAaHUN 00 00IMX (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKJTIOYAsi MEXaHWUKY, MOJEKYISIpHYIO (PH3HKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY M DJIEMEHTHI
acTpo(U3HKH;

e (opMupoBaHME YMEHHUH NMPUMEHSATh TEOPETUUYECKHE 3HAHUS Ui OOBSCHEHUS (PU3MUYECKUX
SIBIICHUI B IPUPOJIE U JIJIsl IPUHSTHUS TPAKTHIECKUX PEIICHUI B TIOBCEAHEBHOM KI3HH,

® OCBOEHHE CIOCOOOB pEIICHUs] PAa3MYHBIX 3a7ad C SIBHO 3aJaHHOW (PH3MUYECKOW MOJIENbIO,
3a7a4, MOPa3yMEBAOIINX CAMOCTOSITEIbHOE CO3/IaHNe (PM3MUECKOW MOJIENH, afeKBAaTHON YCIOBHUSM
3a7a4u;



® MOHUMMaHHE (PUIUUYECKMX OCHOB W MPHUHIMIIOB JACUCTBUS TEXHHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

® OBJAJICHUE METOJAMH CAMOCTOSITEIILHOTO IUIAHUPOBAHUS H TPOBEIACHHUS (PU3MUECKHX
SKCIIEPUMEHTOB, aHANIM3a U UHTEPIpeTalui HHPOpMaLUU, OTIpeAeNICHHUs I0CTOBEPHOCTH MOJIYYECHHOTO
pe3yJibTarta;

® CO3JaHHE YCIOBUM JUISI PAa3BUTUS YMEHHUU NPOEKTHO-HUCCIIEIOBATENBCKOM, TBOPUYECKOM
JeSITEIbHOCTH.

Ha uzydenue ¢usuku (6a30BbIil YPOBEHB) HA YPOBHE CPEIHETO 00Iero 00pa3oBaHUs OTBOAUTCS
136 gacoB: B 10 kiacce — 68 gacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEJENiO).

Ilpu peanuzanuu AaHHOTO Y4eOHOrO Kypca JESTENbHOCTb YUUTEIsI € y4eToM paboueit
IIPOrpaMMbl BOCIIUTAHUS BKJIIOYAET B ceOsi:

B 10-11 xmaccax: ¢QopmupoBaHue y oOy4aromUXCsi POCCHMCKUX TPATUIMOHHBIX JTYXOBHO-
HPAaBCTBCHHBIX U COLUOKYJIBTYPHBIX LIECHHOCTEH, POCCHUICKOTO MCTOPUYECKOTO CO3HAHUS Ha OCHOBE
UCTOPUYECKOIO IPOCBELICHUS; IOAOOD COOTBETCTBYIOLIEIO COJEPKaHMS YPOKOB, 3aJaHMM,
BCIIOMOTATENbHbIX MaTEPUAIOB, IPOOJIEMHBIX CUTYaALMH 1J1s 00CYXKICHHIA;

NpUBJICUYCHHE BHUMaHHUS OOyYalOMMXCSl K ILIEHHOCTHOMY AacCIeKTy H3y4aeMbIX Ha YpOKax
IPEIMETOB, SIBIEHUH M COOBITHMH, MHUIMHPOBAHHWE OOCYXKJEHHUH, BBICKa3blBAaHUN CBOEro MHEHUS,
BBIPAOOTKHU CBOETO JJMYHOCTHOTO OTHOIICHHSI K U3y4aeMbIM COOBITHSIM, SIBJICHUSM, JTUIIAM;

IPUMEHEHHE HHTEPAKTUBHBIX POpPM yueOHON pabOThl — MHTEIIEKTYaJIbHBIX, CTUMYIUPYIOIUX
[I03HABATEJIbHYI0 MOTHBAIMIO, UIPOBBIX METOJIUK, TUCKYCCHM, NAIOUIMX BO3MOXHOCTH NpUOOpecTH
OIIBIT BE/IEHUSI KOHCTPYKTUBHOI'O JUAJlora; rpyninoBoi paboThl, KOTOpas yYUT CTPOUTh OTHOLICHUS U
JIeCTBOBATh B KOMaH/E, CIOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBIIUICHUS;

noOyxaeHue oOydawomuxcs coONrofaTh HOPMbI  MOBEJEHHS, NpaBWiIa OOLIEHHUS CO
CBEPCTHHUKAMHM U NEJarornyeCKuMu pabOTHUKaMH, COOTBETCTBYIOIINE YKIIay 00I1e00pa3oBaTenbHON
OpraHu3alK, YCTAaHOBJICHUE U MOJIEPKKY 100pokKenaTeIbHOU aTMOC(EpBI;

OpraHM3alMl0 HAaCTaBHUYECTBA MOTHUBUPOBAHHBIX W 3PYJUPOBAHHBIX OOYYAIOIIMXCS HAaj
HEYCHEeBAIOIUMHU OJIHOKJIACCHUKAMHU, B TOM YHCJIE C OCOOBIMU 00pa30BaTeIbHBIMU MOTPEOHOCTIMH,
JAIOIIET0 00yJaromMMCs COIIMAIbHO 3HAUUMBbIH OIBIT COTPYIHUYECTBA U B3aUMHON ITOMOIIIH;

UHULIMMPOBAaHUE M  TOJJIEP)KKY  HCCIIEAOBATENIbCKOM  JEATeNbHOCTH  OOydaroliuxcs,
IJJAHUPOBAaHUE W BBIIIOJIHCHUE WHAMBUAYAIBHBIX UM TPYNIOBBIX IMPOEKTOB BOCIUTATEIBHON
HaIlpaBJIEHHOCTH.

[IpenMeTHbIE pe3yabTaThl OCBOEHHS OCHOBHOW OOpa3oBaTENbHOM IMpOrpaMMbl 00€CIIEYMBAIOT
BO3MOKHOCTh JIaJIbHEHMIIIEr0 YCHEIHOro MNpO(ecCHOHANbHOTO OOydYeHHs M HpodecCHOHATBHON
nesTenbHOCTH. [IpeaMeTHble pe3yibTaThl OCBOCHHS OCHOBHOW 00pa3oBaTENbHOM IMPOrpaMMBbl s
y4eOHBIX MPEAMETOB Ha YIiIyO0JIEHHOM YpOBHE OPHEHTHUPOBAHBI MPEUMYILECTBEHHO HAa MOJArOTOBKY K
HocaenymeMy NpopecCHOHaIbHOMY OOpa30BaHHUIO, PAa3BUTHE HWHIMBUAYAIBHBIX CIOCOOHOCTEN
oOyyaromuxcs myreM Ooiiee IIIyOOKOTO, YeM 3TO MpeaycMaTpuBaeTcs 0a30BBIM KypcOM, OCBOEHUS
OCHOB HayK, CHCTEMaTHYECKUX 3HAHUM M CrnocoOOB JEMCTBHM, MPUCYIIMX JaHHOMY Yy4eOHOMY
MIpEAMETY.



COJAEP)KAHUE YYEBHOI'O ITPE/IMETA

10 KJIACC
Pa3znes 1. ®u3uka ¥ MeTOAbI HAYYHOT'0 MO3HAHUS

®uszuka — Hayka O npupoge. HaydHble MeToabl IO3HAHMS OKpyKarolero mupa. Poib
HKCIEPUMEHTA ¥ TEOPUH B IIPOLIECCE MO3HAHUS IPUPO/Ibl. DKCIEPUMEHT B (DU3UKE.

MopenupoBanue Gpu3nuecKux sABICHUN U nporeccoB. Hayunsie runoressl. Gusnyueckue 3aKOHBI
u Teopuu. ['paHuLIBI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHIMNI cooTBETCTBUS.

Poinb 1 MmecTo ¢puznku B popMupOBaHMM COBPEMEHHOM HAYYHOM KapTUHBI MUpA, B IPAKTUYECKOM
JeITeIbHOCTH JII0ACH.

JeMoHcTpauuun

Amnanorosblie U IU(PPOBbIE U3IMEPUTEITBHBIEC TPHOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pasnen 2. Mexanuka

Tema 1. KunemaTuka

Mexanuueckoe aBmxeHue. OTHOCUTEIBHOCTh MEXaHWYeCKOoro ABvkeHus. Cucrema oTcuéra.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeldHssE CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) U YCKOpEHHE
MarepualbHOM TOYKHM, MX NPOEKIMU Ha OCH CcHUCTeMbl KoopAuHaT. CJOKEeHHE MepeMelIeHUud u
CJIOKEHUE CKOPOCTEM.

PaBHOMepHOE ¥ paBHOYCKOpEHHOE MpsMOJUHEITHOe MABIMXKeHue. ['paduxu 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIBHOW TOYKU OT BPEMEHH.

CBoboaHoe najzienue. Y ckopeHrne cBOOOIHOTO MaIeHus.

KpuBonuneirinoe nBuxeHue. BmkeHrne MaTepUaibHOM TOYKH IO OKPYKHOCTH C IOCTOSIHHOM IO
MOJYJII0O CKOPOCTBbIO. YTJIOBasi CKOpPOCTb, JMHEHHas cKopocTh. llepmom u yactora oOpalieHwus.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: CIUIAOMETp, IBH)KEHHE CHapsAOB,
LICIIHBIE U PEMEHHBIE IIEpeayu.

JlemoHcTpamuu

Mopenb cucTeMsl OTCUETA, WILTFOCTPALMS KHHEMATHUECKUX XapAKTEPUCTUK JBUKEHUS.

IIpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaeHHUsL.

HanpasiieHne CKkopoCcTH NP IBUYKEHUU 110 OKPYKHOCTH.

Y4eHnueckuit IKCIEPUMEHT, J1aDopaTOpHbIE Pa0OThHI

N3yueHne HepaBHOMEPHOI'O ABUKEHUS C LEJIbIO OIPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnepoBanne COOTHOWIEHUS MEXAY IYTAMH, HPOMJICHHBIMU TEJIOM 3a IOCIEA0BATEIIbHBIC
paBHBbIE POMEKYTKM BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBJKEHUHM C HA4aJIbHOM CKOPOCTBIO, PaBHOU
HYJIIO.

N3ydyeHne nBuKEHMs IIapUKa B BI3KON XKHUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. lunamuka

[Ipunnnn otHocutenbHOCTH ['anmunes. Ilepseiii 3akoH HperoToHa. MHeEpumanmbHBIE CUCTEMBI
OTCUéTa.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HeroToHa 119 MaTepuaibHON
ToukH. Tperuii 3akoH HproTOHA U1l MaTepralIbHBIX TOYEK.

3akoH BceMHpHOro TsAroteHus. Cuna Tsokectu. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenue. Buapl Tpenust (mokos, ckojbxkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUSI CKOJBKEHMs W cuia TpeHus nokos. Koapduument tpenus. Cuiia CONpOTHUBICHHS NpU
JBWKEHUH TeJa B )KUIKOCTH WJIU Tase.

[TocTynaTtensHOE U BpallaTeIbHOE JABMKEHHE a0COIIOTHO TBEPJIOTO TEaA.



MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [1iieqo cumbl. Y ciioBus paBHOBECUs TBEPAOIO Tea.

TexHnyeckue ycTpolCTBa UM IPAKTUYECKOE MNPUMEHEHHE: IOALIUIIHUKA, JABH)KCHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

JeMoHcTpaunmn

SIBrieHne nHepuuH.

CpaBHeHue Macc B3aMMOJECHCTBYIOIUX TEII.

Bropoii 3akoH HeroToHa.

N3zmepenue cu.

CnoxxeHue CHil.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

Hesecomocts. Bec Tena npu ycKOpEHHOM MOABEME U NTaJICHUH.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tena. Buabl paBHOBeCHS.

YdeHn4ecKuil SKCIIEPUMEHT, Ja0opaTopHbIe pabOThI

N3yuenue nBmxeHus: OpycKa o HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIOIIKX B MIPYKUHE U PE3HHOBOM 00pasiie,
oT ux aedopmarnum.

HccnenoBanue ycinoBuil paBHOBECUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILLCHUS.

Tema 3. 3ak0oHBI cOXpaHeHHs] B MEXaHHKe

Wmnynee MarepuaibHOM TOUYKM (T€na), CUCTEMBbl MaTepUalbHbIX TO4YeK. VIMIynbCc cuibl U
U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITYJbCca. PeakTUBHOE ABM)KEHHUE.

Pabora cuibl. MOIITHOCTH CHJIBIL.

Kunernueckas sHeprust MaTepuaibHOi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPrUH.

[TorennmaneHast sHeprus. IloTeHuManbHas >HEprus ymnpyro neOPMHUPOBAHHON TNPYKUHBI.
[TorennuanbHas SHEprus Tejia BOJIU3U MOBEPXHOCTH 3eMJIH.

[loreHnmaneHple ¥ HEMOTEHIHMANbHBIE CHIBL. CBA3b pabOTHl HEMOTEHIUAIBHBIX CHJI C
U3MEHEHHEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUN.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckue yCTPOWCTBA M NPAKTUYECKOE IIPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

JleMoHCTpanuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[lepexon nmoTeHIMAIbHON YHEPTUM B KHHETUYECKYIO M 0OpaTHO.

VYdeHn4eckuil SKCIIepUMEHT, 1a00opaTOpHbIE pabOThI

N3ydeHnne abCoOMOTHO HEYNIPYTOTo yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHWYECKOI HHepruu Tena Ha MpUMepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Pa3nea 3. Monekynsipaast pu3nka 1 TepMOIHMHAMHKA

Tema 1. OcHOBBI MOJIEKY IS PHO-KUHETHYECKOI TeOpHHU

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOPUM W HMX ONBITHOE OOOCHOBaHHE.
BbpoynoBckoe neuxkenue. Juddysusa. Xapakrep ABMKEHHUS U B3aMMOJCHCTBHS YacTHI] BEIIECTBA.
Mogenu cTpoeHHs ra30B, )KUIKOCTEH 1 TBEPABIX TNl M 00BICHEHNE CBOMCTB BEIECTBA HA OCHOBE ITHX
Mozeneil. Macca u pazmepsl Mosiekyin. Konnuectso BemectBa. [loctosHaas ABorapo.

TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopens wuaeanbHOro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOH TEOPUHU
uaeaIbHOro ra3a. AOCOIIOTHAs TeMIepaTypa Kak Mepa CpelHed KMHETHYECKOW 3HEPruH TemIOBOro
nBrKeHns dactul rasa. [llkana temmnepartyp KenbBuHa. ['a3oBbie 3akOHBI. YpaBHeHUEe MeHeneeBa—
Knaneiipona. 3akon Jlamprona. M3ompoueccel B HA€aIbHOM Ta3e C IOCTOSHHBIM KOJIHMYECTBOM
BeulecTBa. [ paduueckoe npepcrapieHne U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, GapoMeTp.

JlemoHCTpanuu



OmnbITHI, TOKa3bIBAOIINE JUCKPETHOE CTPOSHHE BEIIECTBa, (HOTOrpadiu MOJIEKYJI OPTraHUYECKUX
COCTUHEHUM.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKECHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUA.

Monens, WUTIOCTpUpPYIOLIas IPUPOLY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnBITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

Omnpenenenne Macchl BO3JyXa B KJIIACCHOM KOMHAaTe€ Ha OCHOBE M3MEPEHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMETPAMU COCTOSIHUS Pa3peXEHHOIO rasa.

Tema 2. OCHOBBI TEPMOIUHAMUKH

TepmoaunaMuveckas cucreMa. BHyTpeHH:s SHEeprusi TEpMOJMHAMUYECKON CHCTEMBI M CIIOCOOBI
e€ n3menenust. KonuuecTBo TemnoTel U pabota. BHyTpeHHsIsl SHEeprus 0JHOATOMHOIO UEalbHOTO ra3a.
Bunel Termonepenauu: TEMIONPOBOAHOCTb, KOHBEKLUS, MW3JIyd€HUE. YJElIbHasg TEIIOEMKOCTD
BelecTBa. KommyecTBo TEMIOTHI puU TEIIonepesaye.

[Tonsitue 00 ammabGatHOM mpouecce. [lepBriii 3akoH TepMmoauHaMUKHU. [IpuMeHeHne mepBoro
3aKOHA TEPMOAMHAMUKH K H3o0mpoiieccaM. ['paduueckast uHTepnpeTaus padoThl rasa.

Bropoii 3akon TepmoaunamMuku. HeoOpaTuMOCTh PO1IECCOB B MPUPO/IE.

TernnoBeie Mamuubl. [IpuHIMNBL AeiicTBUS TerioBbIX MamuH. [IpeoOpazoBanusi sHEpruu B
TeIuIoBbIX MamuHax. Koaddunuent nonesHoro aercTBus TermioBoi mammubl. Lukn Kapao u ero
KO3 (HULIMEHT MOJIE3HOT0 NEHCTBUS. DKOJIOTHUECKHUEe TPOOJIEMbI TEIJI0IHEPTETHKY.

TexHnueckue ycTpoiicTBa M NMpPaKTUYECKOE NMPUMEHEHME: JABUTaTelb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJOJUIBHUK, KOHIUIIOHED.

JlemoHCTpanuu

W3meHeHne BHYTpEHHEN SHEPTUu Tejia IPU COBEPIICHUU PaOOThI: BBUIET IPOOKHU U3 OYTHUIKH MO
JCCTBUEM CXKATOr0 BO3/yXa, HarpeBaHue »d¢upa B JATYyHHOW TpyOKe MyTEM TpeHHUs
(BuIcOIEMOHCTpAITHS ).

W3meHeHne BHyTpeHHEH 3Hepruu (TemMnepaTypsl) Tejla Ipy TeIulonepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO31yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOpaHusi, p€aKTUBHOIO JBUTATEIS.

VY4eHnueckuit 3KCIIeprUMEHT, 1a00paTOpHbIe padoThI

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. ArperatHblie cocTOsiHUS BeulecTBa. Ma3oBbie nmepexoabl

[TapooGpazoBanue u koHaeHcamnus. VMcnapenwe u kureHue. AOCONIOTHAST W OTHOCHUTEIIbHAS
BJIQKHOCTh BO3Jyxa. HacblmeHHbI# map. VYnenbHas Temiuora MapooOpa3oBaHUs. 3aBHCHMOCTh
TEMIIEPATypbl KUIIEHUS OT AABJICHUS.

Teépnoe Tteno. Kpucramnmmueckue u amopdHble Tena. AHU3OTPOIUS CBOICTB KPHCTAJIOB.
Kunkue kpuctannsl. CoBpeMeHHble MaTepuaibl. [InaBneHne n Kpucramuzanus. YaelbHas TernioTra
riaBneHus. CyOnumarus.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHnuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTUH MOJIy4YEHHUSI COBPEMEHHBIX MaT€PHAJIOB, B TOM YHCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

JlemoHCTpanuu

CBoiicTBa HACBHIIIEHHBIX MTAPOB.

Kunenne npy NoHM>KEHHOM JIaBICHUM.

Crioco0ObI M3MEPEHHS BIAXKHOCTH.

HabntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIIOB.

YdeHnueckuit 3KCIIepUMEHT, 1a00opaTOpHbIe pabOThI

N3mepenue OTHOCUTETHHON BIAXKHOCTH BO3/1yXa.



Paznen 4. DaekrpoanHaMunka

Tema 1. DiekTpocTaTuka

OnexTpuszanus Teia. DIEeKTpUUecKuil 3apsan. /IBa Buaa anekTpudeckux 3apsaoB. IIpoBonHukw,
JTUAJIEKTPUKHU U MTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsanoB. 3akon Kynona. TodedHbIH AJIEKTpUUECKUH 3apsif. DJIEKTPUUYECKOE
nosie. Hanpsox€HHOCTB 3nekTpuyeckoro noii. [IpuHnun cynepno3suunu 3eKTpudeckux mnosneu. Jinaum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

PaGora cun snexrpocratuueckoro nois. [lorennuan. Paznocts norennuanos. [IpoBogHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM I0J1€. J(uanekTpuyeckas NpoOHUIAEMOCTb.

OnekrpoémkocTh.  KonaeHcatop. DNEKTPOEMKOCTh IJIOCKOTO  KOHAEHcCATopa. JHEprus
3apsKEHHOI0 KOHJIEHCATOpA.

TexHuuyeckue yCTpPOHMCTBA M IMPAKTUUYECKOE IPUMEHEHHE: DJIEKTPOCKON, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alIUTa, 3a3€MIIEHHE AJIEKTPOIPHUOOPOB, KOHACHCATOP, KOMUPOBAIbHBIN anmapar,
CTPYMHBIN IIPUHTED.

JeMoHcTpaunun

YCTpOUCTBO U IPUHIUIT ACUCTBUSA JIEKTPOMETPA.

B3aumMopeiicTBrue Ha’IEKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMBIIEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIAAM IUIACTHUH, PAaCCTOSHUS
MEXIy HUMH U IU3JIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocToOsIHHBIN JIeKTpHYecKkni TOK. ToOkM B pa3jim4HbIX cpeaax

DNeKTpUUECKUH TOK. YCIIOBUS CYLIECTBOBAHMSI 3JIEKTpHUUecKoro toka. Mcrounuku Toka. Cuina
TOKa. IIoCcTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 18 ydacTka LETu.

DNEKTPUUYECKOE COIPOTUBIIEHHE. YIEIBHOE CONPOTHBIEHHE BemiecTBa. [locienoBarensHoe,
napajuiesibHOe, CMEIIaHHOE COEAMHEHHUE ITPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPUYECKOT0 TOKA.

DNeKTpOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTHBICHHE HCTOYHMKA ToKa. 3akoH Oma and
IIOJIHOM (3aMKHYTOM) JIeKTpuuecKoi nenu. KopoTkoe 3amMbIKaHHuE.

DneKTpOHHasl MPOBOJAMMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTH COINPOTHUBIIEHUS METAUIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonmynpoBoHuku. CoOCTBEHHAs: U MPUMECHAs TPOBOIUMOCTh NOTYIPOBOIHIKOB. CBONCTBA P—
n-nepexoja. [loaynpoBoJHUKOBBIE TPUOOPHI.

DONEeKTpUYeCKHii TOK B pacTBOpaxX M paciulaBaX AJIEKTPOJIUTOB. DIIEKTPOIUTHYECKAs
JUCCOTTHAITUS. DIEKTPOIIU3.

OnexTpuueckuid TOK B razax. CamOCTOSITENbHBIM M HECAMOCTOSATENbHBIM paspsn. MomaHus.
[Tna3zma.

TexHnuyeckue ycTpolcTBa M IPaKTUYECKOE MPUMEHEHHE: aMIEPMETP, BOJIBTMETP, PEOCTar,
HCTOYHUKU TOKa, AJIEKTpOHarpeBaTesibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS,, BaKyyMHBI THOJ, TEPMHUCTOPbI U (DOTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIM AMOJ,
rajibBaHUKa.

JlemoHCTpanuu

N3mepenue cuibl TOKa U HAMIPSIKEHHUSL.

3aBUCUMOCTh  COMPOTHUBJICHUS IWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOHIAJH
MOTIEPEYHOr0 CEUYEHUsI U MaTepuana.

CMeniaHHOE COEJUHEHHNE TPOBOJHUKOB.



[Ipsimoe u3mepenne 3IeKTPOABMKYIIEH crilbl. KOpoTKO€e 3aMbIKaHUE IalIbBAHUYECKOTO 3JIEMEHTA
U OLICHKAa BHYTPEHHEIO CONPOTHUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Y4eHn4ecKkuil SKCIIEPUMEHT, TabopaTOpHbIe paboThI

N3y4yeHne CMEIaHHOTO COEUHEHMS PE3UCTOPOB.

W3mepenue 2neKTpoABIKYILIEH CUIIBI HCTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

HaGmonenue amekrposnusa.

MesknpeamMeTHble CBSI3H

Wzyuenne kypca ¢usuku O6a3oBoro ypoBHs B 10 Kiacce oOCymecTBISieTCS € Yy4YETOM
COJIEpKATENbHBIX MEKIPEIMETHBIX CBs3€il ¢ KypcaMM MaTeMaTHKH, OMOJIOrMH, XUMHUH, reorpapuu u
TEXHOJIOTHH.

MexnpeaMeTHbIe MTOHATHUS, CBSA3aHHBIE C U3YYCHMEM METOJIOB HAY4YHOI'O IO3HAHMS: SBJICHUE,
Hay4YHbIH (akT, rumoresa, (U3MUecKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIEPUMEHT,
MOJIETIUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Martemaruka: peleHue CUCTEMbl ypaBHEHUH, JiMHelHas (QyHKIUs, napadoia, runepOosa, ux
rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKHE QYHKLUHU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKIIMHU Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

buonorus: Mmexannueckoe ABMKEHHE B XKHUBOU npupoae, 1uddys3usi, ocMoc, TeII000MeH KHUBBIX
OpraHu3MoOB (BUABI TEIUIONEpENayH, TEIJIOBOE PAaBHOBECHUE), 3JEKTPUUECKHUE SIBICHHUS B JKUBOMN
IIPUPOJE.

XuMUs: AUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BELIECTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, )KMIKOCTEH M Ira3oB, MIEKTPUYECKUE CBOMCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOLMALINS, FaJIbBaHHUKA.

I'eorpadus: B1a)xHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETD.

TexHonorusa: npeoOpazoBaHuE IBUKEHHM C HCIOJb30BAHMEM MEXAaHU3MOB, YUET TpEHHs B
TEXHHUKE, NOJIINITHUKH, UCII0JIb30BAHNE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHHUKE (paKkeTa, BOJIOMET U
JpyTue), IBUraTellb BHyTPEHHET0 CropaHus, naposasi TypOMHa, OBITOBOM XOJ0IMIBHUK, KOHIUIIMOHED,
TEXHOJIOTUH NIOJIy4EHHUS] COBPEMEHHBIX MaTEPHAIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN MpPUHTED,
3JIEKTpOHArpeBaTebHble PUOOPHI, STIEKTPOOCBETUTEIbHbBIE TPUOOPHI, TabBAHUKA.

11 KJIACC
Paznen 4. DaekTpoauHaMunka

Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHAS HHIYKIHUS

[TocrossHHBIE MarHUTHL. B3anMoneiicTBHE MOCTOSIHHBIX MAarHuToB. MarHuTHoe mnose. Bektop
MarHuTHOM MHAyKUMU. [IpyUHIMO cynepno3uuuyM MarHUTHBIX Mojed. JIMHUM MarHUTHOM MHIYKLIMH.
KapTuna nuHMii MarHUTHOM MHIYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarsuTHO€e noJjie TpOBOJHUKA C TOKOM. KapTuHa TMHUN MHAYKIIMK MarHUTHOTO MOJIS JUTMHHOTO
MPSIMOTO TIPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KAaTYIIKH ¢ TokoMm. OmbIT Dpcrena.
B3anmoneincTere npoOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb U HampaBieHUE. [[BUKeHHE 3apsyKEHHOM 4acTULbI B OAHOPOJAHOM
MarHuTHoM noJie. PaGora cumer Jlopeniia.

SBneHue  AIEKTpOMArHUTHOM  MHAYKUMHM. [lOTOK  BeKkTOpa  MarHUTHOM  MHAYKIIMH.
DNEeKTpOABMKYIIAS CUJIAa UHAYKIMU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuun Papanes.

BuxpeBoe »snekTpuueckoe 1one. DIEKTPOABMKYILAS CHJIa HWHAYKIUMA B MPOBOJHUKE,
JBIHOKYILEMCS TOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

IIpasuio JleHua.

NHnyKkTHBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJIEKTPOIBIKYIIAS CHUIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.



DNEeKTPOMarHuTHOE MOJIE.

TexHnyeckue  yCTpOMCTBA M INPAKTUYECKOE IPHUMEHEHHUE. IIOCTOSIHHBIE  MAarHuTHI,
AJIEKTPOMArHUThl, AEKTPOABUraTENlb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTULl, THAYKLMOHHAS 11€Yb.

JeMoHcTpaunmn

OmnsIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO Iy4YKa MarHUTHBIM IIOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO HOJIS.

B3aumopneincTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHHE NEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuio JleHna.

3aBUCUMOCTBD JIEKTPOJABHKYIIEH CUIIBI HHIYKIIMHA OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O ITOTOKA.

SIBiIeHME CAMOMHIYKLIVH.

VYdeHnueckuit 3KCIepUMEHT, 1a00paTOpHbIE PabOThI

W3ydyeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue NeHCTBUSA OCTOSIHHOTO MarHUTa Ha pPaMKy C TOKOM.

WccnenoBanue siBeHUS 2IEKTPOMarHUTHOM HHIYKIIUH.

Pa3pen 5. KoJjie0anus 1 BOJIHBI

Tema 1. Mexanu4eckue U 3JIeKTPOMATHUTHBIE KOJIeOaHUS

KonebarenbHas cucrema. CBoOOAHBIE MeXaHWYeCcKUe KosebaHus. ['apMoHHueckue KojaeOaHus.
[lepuon, yacrora, amrutyna u (asza xonedanuid. [IpykuHHBIN MasTHUK. MaremMaTuuecKuii MasiTHUK.
VYpaBHeHHe rapMOHUYecKUX KojeOanuil. [IpeBpalenre s3Hepruu npu rapMOHUYECKUX KOJIeOaHUX.

Konebarenbubiii  koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KOJEOAHHUS B  HAEaJIbHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKHMMH U 3JEKTPOMAarHUTHBIMU KOJEOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B UJI€AIbHOM K0JIe0aTEIbHOM KOHTYpE.

IIpencraBnenue o 3aTyxarooUMX KojeOaHUsAX. BbIHyX/IeHHbIE MeXaHHYecKHe KoJieOaHus.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

Ilepemennbii TOK. CHHYCOMJQIBHBIA IEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOIO TOKAa.
AMIUTMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKEHMUSL.

Tpancdopmarop. IIpousBoacTBo, mepenaya U HOTpPeOJIEHUE DIEKTPUUYECKOM SHEPrum.
DKOJIOTUYECKHE PHUCKHM TpH  MPOU3BOJCTBE  3JekTposHepruu. KynbTypa  ucnonp3oBaHus
AJIEKTPO3HEPTHH B ITOBCEIHEBHOM JKU3HH.

TexHudeckue yCTpoONCTBA M NMPAKTHUYECKOE NMPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK, I'€HEpaTop
IIEPEMEHHOT0 TOKa, IMHUU IEKTporepeaay.

JlemoHCTpanuu

HccnenoBanue mnapamMeTpoB KoyieOaTenbHOM cUCTeMbl (MPYKUHHBIM WIM MaTeMaTHYeCKHil
MasITHUK).

Habmonenue 3aTyxaroniux koiaeOaHui.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJeOaHUH.

Habmtonenue pezonanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcumsutiorpaMMsl (3aBUCUMOCTH CHJTBI TOKA M HAIIPSKEHUS. OT BPEMEHHM) JUTSL SJIEKTPOMarHU THBIX
KoJIeOaHuH.

Pe3oHaHc mnpu mocneroBaTEIbBHOM COEAMHEHHWH PE3UCTOPA, KaTylIKM WHIYKTUBHOCTH H
KOHJIEHCATOopa.

Mogens TMHUY 3IIEKTPOIIEPEIAUH.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE PabOThHI

HccnenoBanue 3aBUCMMOCTH TIEpHO/ia MAJIBIX KOJeOaHWi rpy3a Ha HUTH OT IJIMHBI HUTH U MacChl
rpysa.

HccnenoBanne NepeMEHHOTO TOKA B LENHU U3 IOCIEN0BATENIBHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTYIIKH U PE3UCTOpa.

Tema 2. MexaHu4ecKkue H 3JICKTPOMATHUTHBIE BOJHbI



Mexanuyeckue BOJHBI, ycloBUs pacnpoctpaHeHus. I[lepuon. CKoOpocTh pacrnpoCTpaHEeHUs U
JuiiHa BOJHBIL. [lomepeunble U mponosibHbIe BOJMHBL. WHTepdepeHus u Au@pakius MeXaHUYECKHX
BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHS M3JIYUCHHSI DJIEKTPOMAarHUTHBIX BOJH. B3auMmHas
opueHTanus BektopoB E, B, V B anekrpomarnutHoi BosiHe. CBOICTBa 3JEKTPOMArHUTHBIX BOJIH:
OTpakeHHUE, MPEIOMIICHHE, IO pu3aus, Tudpakius, uarepdeperims. CKOpOCTh IMEKTPOMATHUTHBIX
BOJIH.

Hlkana >neKTpoOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHUUIIBL paUOCBA3U U TEJIEBUACHU. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: MY3bIKAIbHBIE WHCTPYMEHTHI,
yIIbTPa3BYKOBasi AMATHOCTHUKA B TEXHHUKE U MEAMIIMHE, pajap, paIuonpuéMHUK, TeIeBU30D, aHTCHHA,
tenepon, CBU-neus.

JeMoHcTpauuun

OO6pa3oBaHue 1 pacrpoOCTPaHEHHUE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

Habnronenune oTpaxeHus ¥ MPEeTOMIICHUS MEXaHNUECKUX BOJIH.

Ha6monenue unatepdepeHnu u AUPpakiui MEXaHUIeCKUX BOJH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYAON U YaCTOTON KOJICOaHHIA.

HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)KEHUE, NPEIOMIICHHE, MOJspU3alus,
mudpaknus, HHTep(epeHIus.

Tema 3. OnTuka

I'eomeTpuueckas onrtuka. [IpsmonuHeiiHoe pacpocTpaHEHUE CBeTa B OJHOPOJIHOM cpene. Jlyu
cBera. TOUeUyHbIN NCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300pakeHu B IIIOCKOM 3epKalie.

[Ipenominenue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOJIIOTHBIM TMOKa3aTeslb MPEIOMIICHUSI.
[Tonnoe BHyTpeHHee oTpakeHue. [IpenenbHbIil yroi moJIHOro BHYTPEHHETO OTPasKEHUS.

Hucnepcus cseta. CroxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue U paccenBaroiiye JUH3bL. ToHKas nuH3a. DOKyCHOE pacCTOSHHUE W ONTHYECKas
cuia TOHKOM JH3bL. [locTpoeHune n3o0paxeHuit B COOMPAIONIMX M PACCEUBAIOIINX JIMH3aX. DopMyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Mutepdepenuus csera. KorepeHTHbIE UCTOUHUKH. YCIOBUS HAONIOACHUS
MaKCUMyMOB W MHHMMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JBYX CHH(pA3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxius cera. udpakionHas pemérka. Y cioBUe HaOJI0IeHUs II1aBHBIX MAKCUMYMOB IIPH
MaJeHU MOHOXPOMATHYECKOTO CBeTa Ha TUPPAKIIUMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpoiiCTBA H TMpaKTUYECKOEe TMPUMEHEHHMEe: OYKH, Jymna, (QoTroammapart,
MPOCKIIMOHHBIN ammapaT, MUKpPOCKOII, TEJIECKOI, BOJIOKOHHAs OINTHKA, MU(PAKIIMOHHAS PEIIETKA,
MOJIIPOU .

JlemoHCTpanuu

[IpsmonuHeitHOE pacpocTpaHeHHe, OTpaKEHHE U TpeJoMieHre cBeTa. OnTHdecKkue mpruodopshI.

[TonHoe BHyTpeHHEe oTpakeHne. MoJienb cBeToBo1a.

HccnenoBanue cBOWCTB 300paKeHHIA B TUH3AX.

Moaenu MUKpPOCKOIIA, TeIECKOna.

HaGmonenue uatepdepeHIim cBera.

Ha6mronenue qudpakiuum cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHue cekTpa ¢ HTOMOIIbIO PU3MBI.

[TonydeHue cekTpa ¢ TOMOMIbIO TU(PPAKIIMOHHON PEIIETKH.



HabmtoneHune nmonsipu3aiyy cBeTa.

Y4yeHn4eCKuil IKCIEPUMEHT, J1ab0paTOpHbIE pabOThI

N3mepenue nokasaresns nIpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paxeHHi B TUH3aX.

Habmonenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI crieMAJILHONH TEOPUH OTHOCHTEJILHOCTH

I'panuubpl NPUMEHUMMOCTH KJIACCHYECKOM MexaHukd. llocrymarsl cnenuanbHOM —TEOpHUH
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BaAKyyMe, IPUHLUI OTHOCUTEIbHOCTU
OWHIITEWHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aM€/VIEHUE BPEMEHU U COKPALLEHUE JITTUHBI.

OHeprus U UMILYJIbC PEISTUBUCTCKON YaCTHLIBI.

CBs13bp Macchl C 3HEPTUEl U UMITYJILCOM PEISTUBUCTCKOM YaCTHULIbI. DHEPTUS IIOKOS.

Pa3znen 7. KBanToBas pusuka

Tema 1. D1eMeHTbI KBAHTOBOI ONTHKH

®dotonbl. Dopmyina [1nanka cBs3u 3HEpruu POTOHA C €T0 YACTOTOW. DHEPTHS U UMITYJIbC (DOTOHA.

OtkpeiTue u uccinenoBanue porordpdexra. Onbitel A. I'. CroneroBa. 3akonsl (hoTorddexTa.
VYpasaenue Ditamteitna st poroaddexra. «KpacHas rpanuina» gporoaddexra.

Hasnenue ceera. OnwiTel [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHMueckue ycTpoiCcTBa M MPaKTHYECKOE MPUMEHEHHUE: (HOTOAIEMEHT, (POTOAATUHK, COTHEUHAS
Oarapes, CBETOIUO/I.

JlemoHCTpanuu

®oT03¢(heKT Ha ycTaHOBKE € IIMHKOBOM MJIaCTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GoTodddekra.

CBeTOaUOI.

Conneunas Gartapest.

Tema 2. CTpoenne atoma

Monens aroma Tomcona. OnbiTel Pesepdopaa mo paccesauro o -gactuil. [nanerapaast Moenb
aroma. [loctynarel bopa. M3nyuenue u noryomieHre GOTOHOB IIPU MEPEXOJIe aToMa C OJJHOI'O YPOBHS
SHEpruu Ha apyroi. Buasl cnextpoB. CriekTp ypOBHEW SHEPTUU aTOMa BOJIOPO/aA.

BonnoBele cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Jyaan3M.

CrioHTaHHOE M BBIHYKJICHHOE U3ITyYeHHE.

TexHnueckue ycTpoicTBa U MPAKTHUECKOE MPUMEHEHHE: CIIEKTPaIbHbIM aHaN3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

JleMoHCTpanuu

Mopens onbiTa Pezepdopra.

Onpenenenne AJIMHBI BOJIHBI JIa3epa.

Habuntoienue nuHeHvaThIX CeKTPOB U3JIy4EHUS.

Jlazep.

Y4eHnueckuit 3KCIEPUMEHT, J1abopaTOpHbIE PaOOThI

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. ATomMHOE SIAPO

OKCIIEpUMEHTBI, JT0Ka3bIBAIOLIUE CIOXHOCTb CTPOECHMs sapa. OTKPBITHE PaZNOaKTUBHOCTH.
OmnsiTel Pezepdopaa no onpenenennto coctaBa panoakTUBHOTO u3inydenus. CBoiicTa anbda-, Geta-,
raMMma-u3ilydeHus. BivsHue paiMoakTHBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTtkpbiTHE TPOTOHA U HelTpoHa. HykinonHas mozens siapa ['eiizen0epra—lBanenko. 3apsn sapa.
MaccoBoe uucio siapa. M3oTomnsl.

Anbda-pacnan. ONEKTPOHHBIM UM TMO3UTPOHHBIA Oera-pacmnan. [‘amma-uznydenue. 3akoH
pPaaMoOaKTUBHOIO pacrnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

SnepHsle peakuuu. JleeHre U CUHTES SEP.

Snepusiii peakrop. TepmosiaepHbiit cuHTe3. [1pobiemMbl 1 MepCrneKTUBbI AAEPHOI YHEPreTUKH.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON YHEPTETHKH.



OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo161 HAOIIOICHUS ¥ PETHCTPAINH SJIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaJIbHBIE B3aMMOICUCTBUS. EMMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHuueckue ycTpoiicTBa U pakTUYecKoe MpUMEHEHHUe: 103UuMeTp, kamepa BusbcoHa, siepHbiit
peakTop, aToMHast Oomoa.

JlemoHCTpanuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe pabOThI

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3nea 8. DiieMeHTBI aCTPOHOMMY U ACTPO(PU3UKHU

Oransl pa3BUTUs acTpoHoMuUu. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAYCHHE ACTPOHOMHUH.

Bun 3Bé3aH0T0 HeOa. Co3Be3aus, spKue 3BE3/IbI, IJIAHETH, UX BUAUMOE JIBIKCHUE.

Conneunas cucrema.

Comnue. ConHeuHast akTUBHOCTh. McTrounuk sHeprun ConHua v 3BE31. 3BE3/bI, KX OCHOBHBIE
XapaKTepUCTHKU. JluarpaMma «CHEKTpPaJbHBI KIAcC — CBETUMOCTb». 3BE3Abl  IJIaBHOU
MOCJIeI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIsl 3BE3/1 TJIABHOW MOCIIEIOBATEIHLHOCTH.
Buyrtpennee crpoenue 38&31. CoBpeMEHHBIE MIPEACTABICHUS O MPOUCXO0KACHUU U 3BoJtonKu CoHIa
U 3BE31. DTanbl )KU3HU 3BE3.

Mneunsiii [lyte — nHama [Manaktuka. [lonoxxenune m nBukenue ConHua B ['anaktuke. Tumsl
rajiakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIAPAX TAAKTHK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606mna. Pazoeranue ranaktuk. Teopus bonbiioro
B3pbIBa. PenukToBoe u3nydeHue.

MacmrabHas cTpykTypa Beenennoil. MeTtaranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUMU.

Yyenndeckue HaOIIOCHUS

Habmtonenuss HeBOOPYEHHBIM TJIa30M C HCIIOJB30BAHUEM KOMITBIOTEPHBIX MPUIOKCHHUH IS
oTpeieNieHUs MOJ0KEeHUsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be311s CeBepHOTO
MOJTYIIApUST U SIPKUE 3BE3IIBI.

Habmronenus B reneckon Jlynsl, muranet, Mieqnoro [lytu.

Oo6o0maroniee NoBTOpeHne

Ponb ¢u3uku u acTpoHOMUU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COIUAIIBHON U STUYECKOU
chepax IeATEIHPHOCTH YeIIOBEKa, POJIb M MECTO (U3UKH W aCTPOHOMHH B COBPEMEHHOW HAYYHOU
KapTUHE MHpa, POjib PU3NYECKON TeOpUHu B (OPMHUPOBAHUU NPEICTABICHUNA O GU3NYECKON KapTHHE
MHpa, MeCTO (U3NYECKOW KapTUHBI MHpa B OOLIEM pAIYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUIN O IPUPOJE.

MexnpeameTHble CBSI3U

N3yuenne kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce oOCyHIeCTBISIETCS € YYETOM
COJIEP>KATENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJOTHHU, XUMUH, reorpadguu u
TEXHOJIOTHH.

MexnpeaMeTHbIe TTOHATHUS, CBA3aHHBIE C M3YYCHHEM METOJIOB HAYYHOTO TMO3HAHMUS: SIBJICHHE,
Hay4HbId (akT, TUMOTe3a, (u3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEJIMPOBAHUE, MOJIENb, U3BMEPEHHUE.

Maremartuka: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKue (QYHKIIUU: CUHYC, KOCUHYC,
TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPHI M MX MPOEKIIUU HA OCH
KOOPJMHAT, CJIOKEHHWE BEKTOPOB, MPOU3BOAHBIC DJJIEMEHTAPHBIX (YHKIMH, NPU3HAKKA TOI00US
TPEYroJbHUKOB, OINpeieJIeHHE MIOMAAN IIOCKUX GUryp u o0béma ted.

buonorus: snekTpudeckue SBICHHUS B KUBOU TpUpojie, KOoieOaTeNbHbIE ABMKCHHUS B KUBOU
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOW TIPUPOJIE, IEHCTBHE paaUaIliy Ha )KUBBIC OPTaHU3MEI.

XUMHS: CTPOCHHE aTOMOB M MOJIEKYJI, KpUCTaJUTMUECKasi CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa3oBaHMs KPUCTATUINIECKON PEIIETKH, CIEKTPATbHBIN aHATH3.

l'eorpadus: MarHuTHBIE MONIOCA 3EMIIM, 3alle)KH MArHUTHBIX PyA, (POTOChEMKA 3EeMHOM
MMOBEPXHOCTHU, TIPEACKA3AHNE 3EMIICTPSICCHUH.

TexHomorus: JWMHUHM SJEKTpoINepenad, TEHEepaTop MEPEeMEHHOTO TOKa, JJIEKTPOJBUTATENb,
WHIYKIIMOHHAS Te4Yb, pajap, paAuONpUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COIHEYHAsI OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOT O ITPEJIMETA

OcBoenne yuebHoro npeamera «DPu3nka» Ha YpOBHE cpeaHero odiiero oobpazoBanus (6a30BbIi
YPOBEHB) JOJDKHO OOECHEUUTh JIOCTHIKCHHE CICAYIOUIMX JIMYHOCTHBIX, METANpEeIMETHBIX U
MPEeIMETHBIX 00PAa30BATEIBHBIX PE3YJIBTATOB.

JInYHOCTHBIE pe3yabTaThl

JIMYHOCTHBIE pe3yabTaThl OCBOCHMsI ydeOHoro mnpenmera «®u3nka» JTOKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS CGHOPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpPUEHTAlMi, MO3UTHUBHBIX BHYTPEHHHX YOEXKICHUH,
COOTBETCTBYIOLIMX TPAJAULUOHHBIM LIEHHOCTSAM POCCUICKOrO OOIIECTBA, PacCIIMPEHHUE >KU3HEHHOI'O
OIbITAa W ONBITA JEATEIBHOCTH B MPOLECCE pealu3aly OCHOBHBIX HAlpaBICHUHW BOCIHUTATEIbHOMN
NesITeIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaska1aHCKOro BOCIIUTAHHUSA:

Cc(OPMHUPOBAHHOCTh I'PAXKJAHCKON MO3MLIMU O0Y4aroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O
YJieHa POCCHICKOT0 OOIIECTBa;

IPUHATHE TPAJULHUOHHBIX OOIEYETOBEYECKUX TIyMAaHHUCTUYECKMX U JIEMOKpPAaTHUECKUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€STEIbHOCTh B HHTEpEcax TIpaxJaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIEHUHU B 00pa30BaTeIbHON OpraHU3aliiy;

YMEHHUE B3aUMOJCHCTBOBATh C COLUAILHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSAMH U
Ha3HAYCHUEM,;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKO J1eATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTb POCCUHCKOM Ipa)1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUNCKUX YUYEHBIX B
obnactu (pU3MKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIMTAHMS:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 MIOBEACHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYyallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESTEIBHOCTH YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyIIEro;

4) 3¢TeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHE K MHpY, BKJIIOYas 3CTETHKY HAy4yHOrO TBOPYECTBA, MPUCYILETO
¢u3nueckoil Hayke;

5) Tpy/10BOT0 BOCTIUTAHUS:

UMHTEpeC K Pa3NuuHbIM chepaM MpodecCHOHATBHON JEeSITeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(U3MKON U TEXHUKOM, yMEHHE COBEPILIaTh OCO3HAHHBIN BHIOOP Oynyiel mpodeccuu 1 peann3oBbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO M camMooOpa3oBaHHIO B obOnactu (U3UMKM Ha
IIPOTSKEHUH BCEH KU3HU;

6) IKOJIOTNYECKOTO BOCTIUTAHUSI:

C(OPMHPOBAHHOCTh  HKOJIOTHUECKOW  KYNbTYphl, OCO3HaHHE TIJIOOAIBHOTO  XapakTepa
9KOJIOTMUECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILIECTBIEHUE JIEHCTBUN B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAaHUA LEJel
YCTOWYHBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIipeHre OMbITa AESITEIbHOCTH 3KOJOTMYECKON HAINPaBICHHOCTH Ha OCHOBE HMMEIOIINXCS
3HaHUU 1O (pU3HKe;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢du3nyeckoil HaykH;

OCO3HAaHHE IEHHOCTU HAy4YHOW JesTeIbHOCTH, TOTOBHOCTb B Ipollecce U3ydeHUs (U3UKU
OCYILIECTBIIAThH MPOEKTHYIO M UCCIIEI0BATENBCKYIO AEATEIBHOCTh MHIMBUYAIbHO U B TPYIIIIE.



MertanpeameTHble pe3yJibTaThI
Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBHUS
Ba3oBble Jjornueckue aeicTBHs:

CaMOCTOSITENILHO ~ (OPMYITUPOBATh U  aKTyallM3UpOBaTh MmpobjemMy, paccMaTpuBath €€
BCECTOPOHHE;

OTIPECIIATH IENHU JAeITSILHOCTH, 33]]aBaTh MApaMETPhl M KPUTESPUH UX TOCTHXKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;

pa3pabarbiBaTh IUIAH pEHICHUs MPOOJEeMbl C YYETOM aHaidn3a HMMEIOLIUXCS MaTepUalbHBIX U
HEMaTepUaIbHBIX PECypPCOB;

BHOCHUTH KOPPEKTHBBI B I€ATEIHHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIbTATOB LIEJSIM, OLIEHUBAThH
PUCKU TIOCITIEACTBHIA e TEIILHOCTH,

KOOPJIUHUPOBAaTh U  BBHINOJHATH pabOTy B  YCIOBHUSIX pEalbHOrO, BUPTYaIbHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBareibcKue 1elCTBUS:

BIIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U MEeTO1aMU (PU3UUYECKOM HAYKH;

BJIQJICTh HABBIKAMU y4eOHO-UCCIIEA0BATEIHCKON U MMPOSKTHOM EATEIHPHOCTH B 00JIaCTH (DU3HKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOKMCKY METOJIOB pelIeHUs 3a7au (U3HUECKOro
COJIepKaHusl, IPUMEHEHUIO PA3IMYHBIX METOIO0B MTO3HAHMUS;

BIIQJIETh BUJAMH JCSITENBHOCTH IO TONYYEHUIO HOBOTO 3HAHHS, €ro HWHTEpIpeTaIui,
MPeoOpPa30BAHUI0 ¥ TMPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIIC MPU CO3JTAHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISTH MPUYUHHO-CIICJICTBEHHBIC CBS3H U aKTyaJHU3WPOBATh 3aJady, BBIJIBUTAaTh TUIIOTE3Y €€
pellleHrs, HAXOAUTh apryMEHTHI JJIs JO0Ka3aTelIbCTBA CBOMX YTBEP)KICHHI, 3a/1aBaTh MapameTpbl U
KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PELICHUS 3a7aud Pe3yJabTaThl, KpUTHUYECKH OIEHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33/]a4l B 00pa30BaTEIbHOMN JIEATEIHHOCTH, B TOM YHUCIIE
MIpU U3YyYEHUU (PU3UKU;

JaBaTh OLEHKY HOBBIM CHTYAI[USM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEICATCIILHOCTH,

yMeTb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC HJICH, TIPeJIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a7]a4H, TOMYCKAIOIINE AbTepPHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BIIa/IETh HAaBBIKAMU MONydeHUs] HHPOopMaIuu GU3NIECKOTO COACPKAHUS U3 HICTOYHUKOB Pa3HBIX
THTIOB, CaMOCTOSITEIBHO OCYIIECTBIISATh TOWCK, aHAIM3, CUCTEMATH3AIMI0 W HWHTEPIPETAIHIO
nH(OpMAaIIUY PA3NIUYHBIX BUIOB U (GOPM MPECTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIONIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHU3ANHOHHBIX 33/Jad C COOJIFOJICHHEM TpeOOBaHUMU
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUS, TPABOBBIX M ITUYECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJAEPKAHUS B PA3NUYHBIX (hopMarax ¢ y4éTOM Ha3HAuCHUs
WH(OPMAIIAY U [IEJICBOM ayIMTOPUH, BEIOUPAS ONTHMATBHYIO (OPMY TIPEICTABICHHS U BU3YATU3AIIHH.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ eliCTBHUS:

OCYIIIECTBIIATEH OOIICHHE Ha YpoKax (DU3MKHU M BO BHE-YPOUHOU JEATCIHHOCTH;

pacmo3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAI U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO W JIOTUIHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUYyaTbHOU PabOTHL;

BBEIOMpATh TEMATHKy W METOJBl COBMECTHBIX JICHCTBHUH C Y4E€TOM OOIIMX HWHTEPECOB H
BO3MOXKHOCTEH KaXJI0TO YJieHa KOJUIEKTHBA;



MIPUHUMATH 11€JId COBMECTHOU JI€SITEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBHS O
€€ JOCTHKEHHIO: COCTAaBJAThH IIAH JEHCTBHM, paclpeAesaTh pPOid ¢ Yy4ETOM MHEHHMM yYaCTHUKOB,
00CYXKIaTh pe3ybTaThl COBMECTHOM paboTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIaJa U Ka)XJOro YYacTHHKA KOMaHIbl B OOIIMN pe3ynbTar IO
pa3pabOTaHHBIM KPUTEPHUSIM;

MpeasiaraTb HOBBIE MPOEKTHI, OLIEHMBAaTh HUIEHM C MO3ULUUMU HOBU3HBI, OPHUIMHAIBHOCTH,
MPAaKTUYECKOWN 3HAYUMOCTH;

OCYUIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE IMOBEJCHUE B PA3IMYHBIX CUTYALMSIX, MPOSBIATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbBIe yHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA
Camoopranuszaums:

CaMOCTOSITENTFHO ~OCYIIECTBIISITh [MO3HABATEIBHYIO JEATCIILHOCTh B 00JIACTH (U3UKH U
aACTPOHOMHUHU, BBISIBIIATH TPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTABJATh IUIAH PEIICHUS pacyETHBIX W KAUECTBEHHBIX 3aJady, IUIaH
BBITIOJTHEHUS TPAKTHUECKON pabOThI ¢ YUETOM UMEIOIINXCSA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEAIIOYTEHHI;

J1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacHIupsITh paMKH y4eOHOTO IIPEIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 32 PEIICHHE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (YOPMUPOBAHUIO U TPOSIBICHUIO SPYAUIMH B 00JACTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBINA YPOBCHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallusIM, BHOCHUTb KOPPEKTHBBI B JCSATEIBHOCTb, OILICHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;

BIIQJICTh HABBIKAMH IT03HABATEIHHOW pEeIIeKCHH KaK OCO3HAHMS COBEPIIACMBIX JIEHCTBUU H
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHMIA;

MCIOJIb30BaTh TPUEMBI pe()JICKCUU JIJIsl OLICHKH CUTYallld, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHHKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEITEILHOCTH;

MPUHUMATD ce0sl, MOHMUMas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEATCIHHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpormecce mocTukeHHMs] JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMMBI MO (PU3UKE s
YPOBHSI CpelHero ooOImero o0pa3oBaHUA Yy OOYYArOMIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, TPEIoIaralommni copMUpOBaHHOCTS:

CaMOCO3HaHUS, BKIIFOYAIOIIETr0 CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATIBHOE COCTOSIHHUE, BUIETh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOU dYMOIMOHAIBHON c(hephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpPETYJIMPOBAHHUS, BKIIOYAIOUIETO0 CaMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBEJCHHE, CIIOCOOHOCTH AManTUPOBATHCS K HSMOIMOHAIBHBIM HU3MEHEHHUSIM U TIPOSBIIATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIOYAIONIEH CTPEMIICHHUE K TOCTHXKCHHIO 1IETTH U YCIEeXY, ONTHMHU3M,
WHUILIMATUBHOCTb, YMEHUE JEHCTBOBATH UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

AMITATHUH, BKIFOYAIOIIEH CTOCOOHOCTh ITOHUMATh YMOIIMOHAIBHOE COCTOSTHUE IPYTUX, YIUTHIBATh
€ro MpHU OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K COYYBCTBUIO M COTIEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKJIOYAIOIIMX CIMOCOOHOCTh BBICTPAWBATh OTHONICHHUS C JPYTUMHU
JOIbMU, 3200 TUTHCSI, IPOSBIIATH MHTEPEC U pa3pernaTb KOH(OIUKTHL.

IIpenmeTrHbie pe3yJIbTaThl
K xonity o6yuyenus B 10 ki1acce rpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:



JeMOHCTPHPOBATH Ha MIPUMEPAX POJIb U MeCTO (pr3HKH B (POPMUPOBAHUN COBPEMEHHON HAYYHOMH
KapTHHBI MUDPA, B Pa3BUTHUH COBPEMEHHON TEXHMKHM U TEXHOJIOTUMH, B MPAKTHUUYECKOW AEATEIBHOCTH
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YUUTBIBaTh T'PAHUIBI INPUMEHEHUS HU3YyYCHHbIX (U3NYECKUX MOJEJeH: MaTepuajbHas TOYKa,
MHEepLUallbHas cucTeMa 0Tc4€Ta, aDCOIIOTHO TBEPLOE TEJIO, UACAIbHBIHN a3, MOIEIH CTPOCHUS ra30B,
AKHUJIKOCTEH U TBEPIBIX TEJ, TOUSUHBIN SJIEKTPUUYECKHUH 3apsijl IPU PELICHUU (PU3NYECKUX 3a]1a4;

pacro3HaBaTh (pU3HUECKHUe SBICHU (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUsS BELIECTBA M 3IEKTPOJUHAMUKU: PaBHOMEPHOE H
PaBHOYCKOPEHHOE IMPSIMOJIMHENHHOE JABMKEHHE, CBOOOJHOE MaJleHUe Tel, ABH)KEHHE 110 OKPYXKHOCTH,
MHepIUs, B3auMoieiicTBHe Tel, 1uddy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHUE )KUKOCTEH 1 TBEPIBIX
TeN, U3MEHEeHHne oO0béMa Tel NpPU HarpeBaHuu (OXJAXKACHUH), TEMJOBOE PAaBHOBECUE, HCIApEHHE,
KOHJICHCALlUs, IUIaBJICHHUE, KPUCTAUIN3allMsl, KHIIEHUE, BJIAXKHOCTh BO3/lyXa, IOBBILIIECHHE 1aBJICHUS ra3a
IIPU €ro HarpeBaHUHU B 3aKPBITOM COCYJE, CBSI3b MEXKAY IMapaMeTpaMy COCTOSHUSA raza B U30Ipoleccax,
ANEKTpU3aLUs TN, B3aUMOJEHCTBHE 3apsi/10B;

OIUCHIBaTh MEXAHUYECKOE JIBUIKEHUE, UCIOJb3ysd (U3NYECKUE BEJIUYMHBI: KOOpJIMHATA, MYyTh,
HepeMeIleHne, CKOPOCTb, YCKOPEHHE, Macca Tela, CWa, MMILYJIbC Tela, KMHETHYECKas DHeprus,
NOTEHIMAJIbHAsI SHEPIUs, MeXaHu4yeckasi paboTa, MeXxaHU4YecKasi MOLTHOCTh; IIPH OMMCAHUH [TPABUILHO
TPAaKTOBaTh (PU3UUECKUN CMBICI HCHOJIB3YEMBIX BEIMYMH, UX OOO3HAYCHUS W CIMHHUIBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C JPYTUMH BETMUYNHAMM;

OIMCHIBATh M3yYCHHBIC TEIUIOBBIC CBOMCTBA TEJ M TEIUIOBBIE SIBIICHUS, UCIOIB3YS (hU3HUYECKHE
BEJIMYMHBI: JaBJIEHUE Ta3a, TeMIepaTypa, CpelHAsl KMHETHYECKash SHEPrus XaOTUYECKOIO JBMXKEHUS
MOJIEKYJ, CPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEPIHUs,
pabota raza, k03((UIMEHT MOJIE3HOTO JEHCTBUS TEIUIOBOrO ABUraTess; MPU ONMCAHUM MPABUIBHO
TPAaKTOBaTh (PU3NYECKUN CMBICI HCIOJIB3YEMbIX BEIMYUH, UX OOO3HAYCHHS W €IMHHUIBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMH BEIHMUMHAM;

ONMCHIBATh H3YYEHHBIE JJIEKTPUYECKHE CBOMCTBAa BEIIECTBA U JJIEKTPUUECKUE SBIICHUS
(mpoueccsl), HCIONB3Ysl (DU3MYECKHE BEIMYMHBL: AJIEKTPUUECKUM 3apsijl, JIEKTPHUUECKOE IIOJIE,
HanpspKEHHOCTh TOJIS, MOTEHIUAN, Pa3HOCTh MOTEHIMAJIOB; MPU ONKWCAHUU MPABWIBHO TPaKTOBATh
¢u3nyeckuil CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX OOO3HAUCHMsI M €JUHMIIbI, YKa3bIBaTb (POPMYIIbI,
CBSI3bIBAIOIIME TAHHYIO (PM3UUYECKYIO BEIMUUHY C JPYTUMU BETUYUHAMU;

aHAJM3UPOBATh GU3NUECKUE TPOLECCHI U SBJICHUS, UCTIOb3Ys (PU3NUECKUE 3aKOHBI U IPUHIIUIIBL:
3aKoH BcemupHoro Tsarotenus, |, I u 11l 3akonsr HetoToHA, 3aK0H COXpaHEeHNs MEXaHUYECKOW SHEPTHH,
3aKOH COXPaHEHUsS HMMITYJIbCa, IPUHIMI CYNEPIO3ULNN CUJI, IPUHLIMII PABHONPABUS MHEPLUAIBHBIX
CUCTEM OTCYETa, MOJIEKYJISIPHO-KHUHETHUECKYIO TEOPUIO CTPOCHHUS BEIECTBA, T'a30BbI€ 3aKOHBI, CBS3b
cpeAHel KWHETHUECKOM SHEPIHH TEIUIOBOTO IBMKEHUS MOJIEKYJI C a0COTIOTHON TeMIepaTypoi, epBbIit
3aKOH TEPMOJMHAMUKH, 3aKOH COXpPAHEHUS AJIEKTPUYECKOro 3apsijaa, 3akoH Kymona, mpu »ToM
pas3nuyaTth CIOBECHYIO (POPMYITHUPOBKY 3aKOHA, €0 MaTEMaTUYeCKOe BBIPAKEHUE U YCIOBUS (TPAHULIBL,
o0acTv) NPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPUHIUMBI JCHCTBUS MAaIllMH, MPUOOPOB M TEXHUYECKUX YCTPOMUCTB;
pa3nauyaTth yCIOBHS UX O€30MaCHOTO MUCMOIb30BaHMUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATE OKCIEPUMEHThl IO HCCIENI0BaHMIO (PU3MUYECKUX SBJICHUH M MPOLECCOB C
HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUM, IIPU 3TOM (OpMYyIUpPOBATH MpodieMy/3agady u
TUNOTE3y Yy4eOHOro »HKCHEpUMEHTa, CcOoOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOro 000pyloBaHMA,
MIPOBOAUTH OMIBIT U POPMYITUPOBATEH BHIBOIBI;

OCYILECTBIATH MPSIMbIE U KOCBEHHBIE M3MEpeHHs (PU3MYECKHX BEIUYMH, IIPU 3TOM BHIOMpAThH
ONTHUMAJIBHBIA CIOCO0 H3MEpPEeHUsT U HCIOJIb30BaTh H3BECTHBIE METOJbl OLEHKH MOrpeurHocTei
U3MEPECHU;

UCCIIEIOBaTh 3aBHUCHUMOCTH MeXAy (PU3MYECKHMMM BEIMYMHAMHU C HCIIOJNb30BAaHHEM IPSIMBIX
U3MEPEeHUH, MpH OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl IOJYyYECHHON
3aBUCHUMOCTH (M3UYECKUX BEJIIMYMH B BUJIE TaONMIl U TpadHKOB, J1€1aTh BBIBOABI MO pe3ylibTaTaM
HCCIIEIOBaHMS;



coOoaTh mpaBmiia 0e30MacHOro TPyJAa MpH MPOBEJCHUU HCCIEIOBAHUM B paMKax y4eOHOTro
JKCHEPUMEHTa, Y4eOHO-MCCIIEOBATEIIbCKOM M MPOEKTHOW JEATENIbHOCTH C HCHOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 00OPYIOBAHUS;

pemaTh pacy€THbIE 33Ja4d C SBHO 3aJlaHHON (U3UYECKOM MOJEJbI0, UCHOIb3ysd (U3NYECKUE
3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33Ja4i BHIOMPATh (PU3MYECKYIO MOJEIb, BHIACAT
¢bu3nyeckue BeIUUYUHBI U (HOpMyIIbl, HEOOXOIUMBIE [UIs €€ PEeLeHHs, IPOBOAUTH PAacUEThl M OLIEHUBATh
PeaTbHOCTh MOIYYEHHOTO 3HAYeHUST (PU3UUECKON BEITMYMHBI;

pelaTb KaueCTBEHHbIE 3a/Jaud: BbICTpaMBaTh JIOTMUECKHM HENPOTUBOPEUUBYIO LIEMOUYKY
paccyXIeHHUI ¢ OOpPON Ha N3YYEHHBbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMS;

MCIOJIb30BATh MPH PEIICHUH YYeOHBIX 33/1a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHU IS
IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM W NPEACTaBICHUs Yy4eOHOM M Hay4HO-TOIYJISIpHOH
uHpOpMalUY, MOTYYCHHON W3 pa3IMYHBIX MCTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOIY4aeMYIO
nHpopMaIuo;

MPUBOANUTH MPUMEPHI BKJIA/Ia POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BsSICHEHHUE MTPOLIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI];

UCIOJIB30BATh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOHM >KM3HU Il OOECTICUCHHS
0€30IacHOCTH NpH OOpaIleHUU C NpUOOpPaMU U TEXHUYECKUMHU YCTPOMCTBAMH, IJIi COXPAHEHUS
3II0OPOBBSI U COOJTIOJICHUSI HOPM SKOJIOTUYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cpejie;

paboTaTh B IpylIe C BBINOJHEHUEM DPAa3JIMYHbIX COLMAIBHBIX pOJIeH, IUIaHUpOBaTh padoTy
TPYIIIBI, PAIIMOHAIBFHO PacIpeesiATh 003aHHOCTH U TUIAHUPOBATH JICATEIILHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, aJeKBATHO OLIEHUBATh BKJIAJ KaKJOIO U3 YYAaCTHUKOB TpPYNNbl B pEIICHUE
paccMaTpuBaeMoi POOIIEMBI.

K xoH1y 06y4enus B 11 kJ1acce npeiMeTHbIE Pe3y/IbTaThl Ha 0A30BOM YPOBHE J0JIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

J€MOHCTPHPOBATh Ha IPUMEPAX POJIb U MeCTO (pr3HKH B (POPMUPOBAHUM COBPEMEHHON HAYy4YHOM
KapTHHBI MUpPA, B Pa3BUTHH COBPEMEHHON TEXHWKH U TEXHOJIOTUH, B MPAKTHUYECKOW JEATEIHHOCTH
JHO/IeH, LIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTBIBATh TPAHUIIBI IPUMEHEHHUS H3yYCHHBIX (PU3UICCKUX MOJICIICH: TOUCUHBIH FIEKTPUICCKUI
3apsij, JIyd CBETa, TOUCUHBIH UCTOUYHUK CBETA, sIEpHAasi MOJAEIb aTOMa, HyKJIOHHAsi MOJIeJIb aTOMHOI'O
SIpa IPU PEHICHUN PU3UUECKUX 3a1ad;

pacrio3HaBaTh (U3NYECKUE SBIEHUS (Ipolecchl) U OOBACHATH HX HA OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA W KBAaHTOBOW (PHM3HMKH: SJEKTpUYECKass MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,
XMMHUYECKOe, MAarHUTHOE JIeMCTBUS TOKA, B3aUMOJIEHCTBHE MAarHWTOB, JIEKTPOMArHUTHasE MHIYKLNS,
JeCTBUE MAarHUTHOTO TIOJNSI HAa TMPOBOJHUK C TOKOM M JBIDKYIIMICS 3apsi, SJIEKTPOMAarHUTHBIC
KoneOaHWs W BOJIHBL, MpPSAMOJMHEHHOE pAacIpoCTpaHEHHWE CBeTa, OTpPaKEHUE, MpeIOMIICHHE,
uHTepepeHIus, TUPPAKIUsI U MOJIpU3aLUs CBETa, TUCIEPCUs CBETA, (OTOAIEKTPUUECKUIN et
(poToaddexr), cBeToBOE MaBI€HHE, BO3HUKHOBEHME JMHEHYATOro CIHEKTpa aToMa BOJOpOJa,
€CTEeCTBEHHAS U MCKYCCTBEHHAs! PaJHOaKTHUBHOCTH;

ONMCHIBaTh M3YYECHHBbIE CBOWCTBA BELIECTBA (DJIEKTPUYECKHE, MAarHUTHbIE, OITHYECKHE,
AJIEKTPUUYECKYIO TPOBOJAMMOCTh PA3IMYHBIX CpEI) M OJICKTPOMArHUTHBIC SIBICHHS (IIPOIECCHI),
UCTONb3Yys (PU3MUECKUE BEIMYMHBI: JIEKTPHUUECKUI 3apsil, CHila TOKA, HJIEKTPUYECKOe HaANpsKeHHUE,
AJIEKTPHUYECKOE COMPOTHBIIEHUE, PA3HOCTh IMOTEHIIMAJIOB, JSJIEKTPOJBMKYIIAs cuia, padoTa TOKa,
MHAYKIUS MarHuTHOTO Mojis, cuia Amnepa, cuia JlopeHa, MHIYKTHMBHOCTb KaTYIIKH, SHEPTHs
AIIEKTPUUYECKOTO M MAarHUTHOTO TOJIEH, TIEPHO/] M YacTOTa KoJieOaHH B KoJIe0aTeTbHOM KOHTYPE, 3apsi/
U CHJla TOKAa B IPOLIECCE TAPMOHUYECKUX AIIEKTPOMArHUTHBIX KOJIeOaHUH, (POKYCHOE pacCTOSHUE U
ONITUYECKasl CHJIA JIMH3BI, TP ONMCAaHWH MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI HCIIONB3YEMBIX
BEJIMYMH, UX 00O3HAYECHHUs M €AMHUIIbI, YKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO (PH3UYECKYIO
BEJIMYMHY C JPYTUMH BEITHYNHAMH;

OIUCHIBATh M3YUYEHHBIE KBAHTOBBIEC SIBJICHUS U MPOLECCHI, UCHOJb3Yd (U3NUECKUE BETUUMHBIL:
CKOpOCTh JJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M YacTOTa CBETa, DHEPTUS W UMITYJIbC (HOTOHa,
NepuoJl TOJypacnaaa, SHEPrus CBSA3M ATOMHBIX sJiep, NpU OINUCAaHUM MPAaBUIBHO TPAKTOBATh
(bu3NYeCKU CMBICIT HCIIOJIb3YEMbIX BEIMYWH, MX 0003HAUCHHsS M EeIWHHIIBI, YKa3bIBaTh (OPMYIIEI,



CBA3BIBAOIIUC JTAHHYIO (1)I/IBI/I‘I€CKYIO BCIIMYMHY C APYrUMHU BCIWYHWHAMU, BBIYUCIIATHL 3HAUCHUC
(hbU3UIECKOI BEITMYHHBL,

aHAJM3UPOBATh (PU3UUECKUE ITPOLECCHI U SBJICHHUS, UCTIOB3Ys (PU3UUECKUE 3aKOHBI U IIPUHIIUTIBL:
3akoH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MApaJIEIbHOIO COSMHEHHSI TPOBOAHUKOB, 3aKOH J[Oysi—
Jlenua, 3aK0H 3JIEKTPOMAarHUTHON HHIAYKIIMH, 3aKOH IPSIMOJIMHEHHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOHBI
OTpaXKCHUS CBETAa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHue DifHmuTeiiHa ans dortosaddexra, 3akoH
COXPAHEHHUS YHEPIUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3AKOH COXPAHEHHUS JIEKTPUUECKOI0 3apsiia, 3aKOH
COXPaHEHHUS MacCOBOT'0 YHUCIIA, TOCTYIaThl bopa, 3aKOH paguoakTUBHOIO pacnaja, Ipy 3TOM pa3indaTh
CIIOBECHYIO (hOpPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTUYEeCKOe BhIPAKEHUE U YCIOBHS (TpaHUIIbl, 00JIacTH)
MMPUMCHUMOCTH,

OTIpEeEIATh HaNpaBlI€HUE BEKTOpa MHIYKIUU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM, CHJIbI
Amnepa u cuisl Jlopenua;

CTPOUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaEMOE IIIOCKUM 3€PKaioM, TOHKOH JINH30M;

BBIIOJHATL OSKCIOCPUMCHTBI IO HCCICAOBAHUIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUM U npoueccoB €
HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHUM: MPH 3TOM (OPMYIHUPOBATH MpoliemMy/3anady u
TUNOTE3y Yy4eOHOro »SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY HW3 MPEIOKEHHOro 000pyaoBaHHUSA,
MIPOBOAUTH OMBIT U OPMYITHUPOBATEH BHIBOIBL;

OCYHICCTBIIATL NPSAMBIC U KOCBCHHBLIC M3MCPCHHA (1)I/I3I/I‘~I€CKI/IX BCJIMYMH, IIPU 3TOM BI>I6I/IpaTI)
ONTUMAJIBHBIA CIIOCO0 H3MEpPEHUsT M HCIOJIb30BaTh H3BECTHBIE METOJbl OLEHKH TMOrPeurHoCTei
U3MEPECHU;

HCCIIEIOBATh 3aBUCUMOCTH (DPU3UYECKUX BEITUYHMH C MCIOIH30BAHUEM MPSAMBIX U3MEPEHUN: TIpU
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTaThl TIOJYYCHHOW 3aBHCHUMOCTH (PH3MYECKHX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, JeaTh BBIBOBI [0 PE3yJIbTaTaM HCCIIECIOBAHMUS;

coOmoaTh mpaBmiia 0e30MacHOrO TPyHa MPH MPOBEJACHUN HCCIICAOBAHUM B paMKax y4eOHOTO
JKCIIEPUMEHTa, Y4eOHO-HCCIEA0BATENbCKOM U TMPOEKTHOW JAESITENbHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U JJAOOPAaTOPHOTO 00OPYIOBaHUS;

pemars pacu€THbIe 3aJa4d C SBHO 33JaHHON (U3NYECKOM MOJENBIO, UCTOIb3Ys (PU3ndecKue
3aKOHBI U IPUHIMIIBI, HA OCHOBC aHajin3a YCJIOBUA 3aa4n BI)I6I/IpaTI) (1)I/I3I/I‘-ICCKYIO MOACIb, BBIACIIATH
¢busnueckre BeIUYUHBI U POPMYIIbl, HEOOXOAUMBIE JIJIs €€ pelIeHus, IPOBOJUTH PACUEThI U OLIEHUBATH
peanbHOCTh MOMYYEHHOT0 3HAUCHHS (PU3NUECKON BEIMYUHBI;

peniaTh KauyeCTBEHHBbIE 3aJlayd: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUMBYIO LEMOYKY
pacCyXJIEHHI ¢ OMOpO Ha U3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

HCIOJIb30BaTh MPU PEIIEHUH YUeOHBIX 33/1a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHU JUIS
MIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU W NPEICTaBICHUS Y4eOHOM M HaydHO-TIOMYJIIPHOM
nH(pOpMaIIUY, TOTYYCHHON M3 Pa3IUYHbIX MCTOYHHKOB, KPUTHUYECKH AaHAIM3HPOBAThH IMOIY4aeMYIO
nH(pOpMalLnIO;

OOBSICHATh TPHUHIMIBI JACWCTBUS MAIIWH, TPHUOOPOB M TEXHHUUECKHUX YCTPOMCTB, pazmuvaTh
yCIIOBUS UX 0€30I1aCHOT0 UCIIOJIb30BaHUS B IOBCETHEBHOM JKU3HU;

MPUBOJIUTH MPUMEPHI BKIIaZa POCCUNCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSACHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEJHEBHOHN >KM3HU Ui OOeCreueHHs
0€30MacHOCTH MpU OOpalieHuu ¢ NpubopaMu M TEXHUYECKUMH YCTPOMCTBAMU, JUISl COXPaHEHUs
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT'0 TMIOBEICHUS B OKpYXKarollei cpene;

paboTtaTh B TpyIIE C BBIMNOJIHEHHEM pPa3IMYHbIX COLMAJBHBIX DPOJIEH, IUIAHUPOBAaTh PadbOTy
TPYNIbBI, PAIIMOHATBHO paclpedeisiTh 00s3aHHOCTH M TUIAHUPOBATH JIEATEIHHOCTh B HECTAHAAPTHBIX
CUTyallusaXx, aJC€KBATHO OLCHWBATH BKJIAJ KaXIAOro HN3 YYAaCTHHUKOB TIPYIIIbI B PCIICHHUC
paccMaTpuBaeMoit poOIEeMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

HaumeHnoBanue pa3nenos u

KomngectBo yacos

OnextponHbie (1U(POBLIC)

Nem/m TEM IIPOTrpaMMBbl Bcero ‘ Kpl ‘ sz o0pa3oBaTeNbHBIE PECYPCHI
Pazgen 1. DU3UKA U METO/IbI HAYYHOTI'O [IO3HAHUA
11 ®du3uKa 1 METObl HAYYHOT'O 5 bu6mmoreka [IOK
MO3HAHUS https://m.edsoo0.ru/7f41bf72
Hroro no pazueny 2
Pazgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia > https://m.edscL)E).ru/7f41bf72
bubnmoreka [JOK
22 Junamika ! https://m.edsg).ruﬂf41bf72
23 3aKOHBI COXpPAHEHUS B 6 1 bubnnoreka [JOK
MeXaHUKe https://m.edsoo0.ru/7f41bf72
Wroro mo paszneny 18

Paznen 3. MOJIEKVIJISIPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJIIPHO- 9 1 bubnuoreka [IOK
KHHETUICCKOU TeOpUH https://m.edsoo.ru/7f41bf72
bubnnorexa [JOK
3.2 OCHOBEI TEpMOUHAMHKH 10 https://m.edsg).ruﬂf41bf72
33 ArperaTHble COCTOSTHUS 5 bubnnoreka [HOK
BerecTBa. Pa3oBbIC MEPEXOJIbI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Paznen 4. SJIEKTPOAMHAMUKA
bubnunorex K
41 IEKTPOCTATHKA 10 1 o/ edsoo u7ta1biz2
42 [ToCTOSTHHBIN 3JIEKTPUYECKUI 12 bubnnoreka [JOK
TOK. TOKM B pa3mMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PeszepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68 3

I[TPOT'PAMME

1Kp - ouenounas npoueaypa, mposogumas MBHOY « uMuazust Ne59» TeKyIero KOHTPOJIsl yCIeBAEMOCTH 00yJaroIuXcs,
peanmm3yemas B paMKax 00pa3oBaTEeIbHOTO IpoIlecca M HaIlENIeHHAs HAa OIEHKY OCTIDKEHUS KaXIbIM OOYyJaroI[UMCS
TpeOOBaHUH K MIPEIMETHBIM /MM METAIIPEAMETHBIM pe3ysbTaTaM 00ydeHus B coorBeTcTBUH ¢ @I'OC OO0 npu ocBOCHUH

O6paSOBaT€J'II)HOI71 IporpaMMEl. HHHTGHLHOCTL HE MEHCEC OJTHOI'O YpOKa

2 [p - mpakTUYeCcKas/MpoBepoUYHas paboTa MPEACTABISET cOOOM MPOLEAYPY OLEHKH MHIUBUAYATIHLHOTO MPOIBHKEHUS
oOydJaromierocs B OCBOCHHHM IIPOTpaMMBbl Y4eOHOrO NpenMmera.
(mojIepKMBaIOIIEH W HaNpaBISIOMIEH YCHIMS OOY4YaroIlerocs, BKIIIOYAIOIIEH €ro B CaMOCTOSTENIBHYIO OIIEHOYHYIO
JeATeNIbHOCTh), WM JMarHOCTUYECKOH, CIIOCOOCTBYIOIIEH BBISBICHHIO M OCO3HAHUIO IIEJAaroroM H O0y4arouiuMcs
CYIIECTBYIOIINX Mpo0sieM B 00yueHnu. Vcnomp3yercs: pa3ianyHble GOPMBI M METOIBI MPOBEPKH C yUETOM OCOOCHHOCTEH

y4eOHOTO TIpeaMeTa:

YCTHBIE W TIMCBMCHHBIC OIIPOCHI,

IIPaKTUYECKUE,

nabopaTopHEIE,

Otmetrka 3a [lp Moxer ObITE (opMupyromen

TBOpUYECKHE pPabOTEHI,

CaMOCTOATENIbHBIE PAabOTHI, MMCHMEHHBIE MHIUBUAyaAIbHBIE pabOTHl, WHAWBHIYAIbHBIE M TPYNIIOBBIE (GOPMBI U APYTHE.
Pesynbratel [Ip sBAsSIOTCS OCHOBOH 711 MHAWBHTyallu3allid ya4eOHOTo mporiecca. JJmuTensHOCTh MeHee OJTHOTO YPOKa.



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

11 KJIACC

Ne HanmenoBanue pa3nenos u
/0 | TeM NpOrpaMMbl

Paszpen 1. SJIEKTPOIMHAMUMKA

KonnuecTtBO yacoB

Bcero  Kp IIp

OnexktpoHHbIe (IU(POBLIE)
o0pa3oBaTeNbHBIE PECYPCHI

11 MarunuTtHoe 1moie. 11 1 3 bu6mmoreka [IOK
DJeKTpOMAarHUTHAS MHIYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHI S 1 BOJIHBI
21 MexaHn4ecKue u 9 1 bu6mmoreka [IOK
3JIEKTPOMArHUTHBIC KOJICOaHHMsI https://m.edsoo.ru/7f41c97c
29 MexaHu4eckue u 5 1 bubmuorexa [JOK
3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
2.3 Onuia 10 3 https://m.edscL)E).ru/7f41c97c
Hroro no pazueny 24
Pasznen 3. OCHOBBI CIIEITUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBBI crielMaIbHON TEOPUU 4 1 bu6mmoreka [IOK
OTHOCHTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3NKA
. bubnuorexa [JOK
4.1 DJIEeMEHThI KBAHTOBOM ONTHUKHU 6 hitps://m.e dS(I)_E).ru 17£41c97¢
bubmuorexa [JOK
4.2 Crpoenne atoma 4 https://m.edscL)]c;).ru/Yf41c97c
bubnuorexa [JOK
4.3 ATOMHOE 51pO > https://m.edsi.ru/7f41097c
Hroro no pazueny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMUWU U ACTPOD®PU3INKI
51 DneMEeHThI aCTPOHOMHUH 1 7 1 bubnuotexa [JOK
acTpOPHU3UKH https://m.edsoo.ru/7f41c97c
Wroro no pazaeny 7
Paznen 6. ObOBIIAIOIIEE TOBTOPEHUE
bubnuotexa [JOK
6.1 Obodmaiomee nosTopenue 4 https://m.edsi.ru/7f4lc97c
Wroro no pazaeny 4
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 4 7

I10 ITPO'PAMME



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

10 KJIACC

Tema ypoka

®duszuka — Hayka o npupoje. Hayunsie MeToapl O3HAHUS
OKpY>KaIoIllero Mupa

KonnuecTBo yacon

Bcero

1

Kp

IIp

Poine 1 MecToO ¢pu3nKu B JOPMHUPOBAHUHN COBPEMEHHOMN
Hay4YHOU KapTHHBI MUPA, B IPAKTHYECKOH JEATEILHOCTH JIIOJIeH

Mexannueckoe nBrxkeHre. OTHOCUTEILHOCTh MEXaHUYECKOTO
nekeHus. [lepemerienue, CKOpOCTh, YCKOPEHUE

~N o o b~ w

PaBHOMEpHOE IPSIMOJIMHEHOE JBUYKEHUE
PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE ABUKEHUE
CBoOoaHoe majeHue. Y CKopeHre cBOOOHOTO MaICHHS

KpuBonuneiinoe nuxenue. [[BuxeHne MaTepuaaIbHOM TOUKH
110 OKPYKHOCTH

N e

[Tpuniun otHocuTenbHOoCTH ['anunes. MHepuuanbHble CUCTEMBI
otcyeTa. [lepBbiit 3akoH HproToHa

Macca Tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoit
3akoH HproTOHA U1 MaTepraibHOM TOUYKH

[HEN

10
11

TpeTI/Iﬁ 3akoH HeroToHa ajis MAaTCPHUAJIbHBIX TOYCK

3aKoH BCCMHPHOI'O TAT'OTCHUS. Cuna TSHKeCTH. HCpBaH
KOCMHYCCKasA CKOPOCTh

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

13

14

15

Cuna tpenus. Koadpdumment tpenus. Cuna conpoTHBICHUS
IIPU JBMDKCHHUH TEJIa B )KUJIKOCTH MJIH ra3e

[ToctynatensHoe U BpamareabHOE ABMKEHHUE aOCOTIOTHO
TBEPAOro Tena. MomeHT cuiibl. [1nedo cuibl. Y cnoBus
paBHOBECHSI TBEPIOIO Tea

NMnynbsc MmaTepuaibHOW TOUYKH, CUCTEMBI MATEPUAIbHBIX

To4eK. IMITysbC cuiibl. 3aKOH COXPAHEHMSI UMITYJIbCA.
PeaxTnBHOE ABMKEHIE

L T = N =S

16

Pa6ota u moutHOCTh cuibl. Kunetnueckas sHeprust
MaTepuaabHOW TOUKH. Teopema 00 U3MEHEHUN KMHETHYECKOI
SHEPIUU

17

[TorenumaneHas sHeprus. [loTeHnanpHas SHEPTUs yIpyro
nepopMupoBaHHON NpyKUHBL. [loTeHIIMaNbHAs SHEPTUs Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

18

HOTGHHI/IaJ'II)HI)Ie 1 HEMMOTCHIIMAJIBHBIC CHIIBI. CBi13p pa60T51
HCIMIOTCHUMAJIBHBIX CHJI C UBMCHCHHUECM MEXaHUYEeCKOH OHEPTHUU
CHCTEMEI Tel. 3aKOH COXpPAaHCHUMA MEXaHUIEeCKOMH OHCPIrun

19

JlabopaTtopHas pabota «VccnenoBanue CBs3H pabOTHI CHUIIBI C
M3MEHEHHEM MEXaHUYECKOM SHEepPTUH Tella Ha puMepe
PaCTsDKEHHUS PE3UHOBOTO KI'yTay

20

21

Kontponbras padota nmo teme «Kunemaruka. JluHamuka.
3aKOHBI COXPAHEHHUS] B MEXAHUKE)

OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETHYECKOW TEOPHUH.
BbpoynoBckoe nBmxkenue. uddysus




XapakTep ABUKEHHUS U B3aUMOJECHCTBUS YaCTULl BELIECTBA.

22 Mojenu cTpoeHus ra3oB, KUIKOCTEH U TBEPABIX TEI 1

23 Macca monekyi. KonnuectBo BemectBa. [locrosiHHas 1
ABoraapo

24 TernnoBoe paBHOBecue. Temneparypa u €€ uzmepenue. Lllkana 1
temnepatyp Llenbcus

25 Nneanpubiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT 1
AOcoiroTHas TeMIiepaTypa Kak Mepa cpeHell KHHETHIEeCKOM

26 SHEPTUHU JIBKEHUSI MOJIEKYI. Y paBHeHHEe MeHieneena- 1
Knaneiipona

27 3akoH JlanbToHa. 'a30BbIC 3aKOHBI 1

28 Jlaboparopnas pabota «VcciienoBanue 3aBUCIMOCTH MEXKTY 1
rapaMeTpamMH COCTOSIHUS Pa3pesKeHHOro ra3a»

29 N3omporneccsl B ueanbHOM raze u ux rpaduueckoe 1
IIpe/ICTaBICHHE
BHyTpeHHs dHEeprus TepMOAMHAMUYECKOW CUCTEMBI U

30 cnocoObI €€ n3MeHeHus. KoinuecTBo TemIoTsl 1 padoTa. 1
BHyTpeHHss sHEprusi 0JHOATOMHOTO UJI€AJIbHOTO ra3a

31 Bunel Temonepenaun 1

32 VY nenbHas TEIIOEMKOCTS BelecTBa. KomuecTBo TEoTsl Ipy 1
Terionepenaye. AauabaTHblil npoiece

33 [IepBblil 3aKOH TEPMOAVHAMUKHU U €I0 IPUMEHEHHE K 1
u3oIpoleccam

34 HeoOpatumocTs nporeccoB B mpupoae. Bropoii 3akon 1
TEPMOJTUHAMUKHA

35 [Ipunnnn nevictus u K11 TemoBoi ManivHsl 1

36 [uxn Kapnao u ero KIT/{ 1

37 DKoJ0ru4ecKue npoOaeMbl TETIIO3HEPTETUKH 1

38 O606maromuii ypok «MomnekynsipHas ¢pusrka. OCHOBBI 1
TEPMOJUHAMUKN»

39 Kontponbnas padota mo teme «MonekymsipHast pu3uka. 1
OCHOBBI TEPMOIMHAMUKH

40 [Tapoo6pazoBanue u koHAeHcaus. VicnapeHue u KurneHue 1

a1 AOGcCout0THAs M OTHOCHUTENbHAS BIAXKHOCTh BO3TyXa. 1
Hacsiennsiit nap
Tsépnoe teno. Kpucraminueckrue u amopgHsbIe Tena.

42 AHU30TpONUS CBOMCTB KpUCTAIOB. JKUIKHE KPUCTAIIIBL. 1
CoBpeMeHHbIE MaTepPHAIIBI

43 [InaBnenue u KpucTauM3aus. Y qeibHas TEIUIoTa IJIaBIeHHs. 1
Cybnumarus

44 YpaBHeHHE TEIJIOBOTO OajlaHca 1

45 DJIeKTpu3anus Teil. DIEKTpUYeCKui 3apsa. [IBa Buaa 1
NIEKTPUYECKUX 3apsI0B

16 [TpoBOAHMKH, TUINEKTPUKH U TTOTYIIPOBOTHUKU. 3aKOH 1
COXPaHEHHUS IEKTPUUYECKOT0 3apsia

47 BsaumopeiictBue 3apsiioB. 3akoH Kynona. Toueunsiii 1

AIEKTPUUYECKUI 3aps]l




48 Hanpsox€nnocts anmekTpuyeckoro noiist. [Ipunnun 1
CYNEPHO3UIINH IEKTPUUYECKUX 1osel. JInHuM HanpsKEHHOCTH

49 PaGora cun anexktpocraruyeckoro nois. [lorenuuan. Paznoctsb 1
MOTEHI[MAJIOB

50 [IpoBOIHMKY U AUDIIEKTPUKHU B AJIEKTPOCTATUYECKOM I1OJIE. 1
JlmsnexkTpuueckas IPOHUIIAEMOCTh

51 OnekrpoémkocTh. KoHneHncaTop 1

52 DneKTPOEMKOCTH MIIOCKOTO KOHJIEHCATOpa. DHEPTUs 1
3apsHKEHHOI0 KOHAEHCcaTopa

53 Ha6opaTopHa;1”pa60Ta "N3mepenue aneKTpOoEMKOCTH 1 1
KOHJIEHCAaTopa
[IpuHIUI EeHCTBUS U IPUMEHEHHUE KOHJIEHCATOPOB,

54 KOIMPOBAJILHOTO arapara, CTpPyHHOro IpUHTEpa. 1
DnexTpocTaTHuecKas 3aluTa. 3a3eMIEHHE AEKTPOIpuOopoB
DNEeKTPUYECKUM TOK, YCIIOBUSI €TO CYIIECTBOBAHUS.

55 [Tocrosiuubiii Tok. Cuna Toka. Hanpsikenue. ConpoTuBIeHHE. 1
3axon OMma JJ1s yyacTKa Lenu
[TocnenoBarenbHOE, apauIEIbHOE, CMEIIAHHOE COEAUHEHNE

56 npoBoAHHUKOB. JlabopartopHas pabota «3ydueHue cmemnanHoro 1
COCJIMHEHHS PE3UCTOPOBY»

57 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKoH JKOyIisi- 1
Jlenma
3akon OMa 715l TOJTHOM (3aMKHYTOM ) 2JIEKTPUYECKON LS .

58 Koportkoe 3ambikanue. Jlaboparopnas padota «3mepenue 1
O/1C ucToyHuKa TOKa U €ro BHYTPEHHETO COMPOTUBIICHHUSI
DNeKTpOHHAs TPOBOAUMOCTD TBEPBIX METAIOB. 3aBUCUMOCTh

59 COIIPOTHBIIEHUS METAJIJIOB OT TEMIIEPATYPHI. 1
CBepXIpoBOIMMOCTh

60 DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX 1
MyYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs

61 npoBoauMocTh. CBOMCTBA p—N-Tiepexo/ia. 1
[TonynpoBOIHUKOBBIE MPUOOPHI

62 DNEeKTPUUECKUN TOK B pacTBOpAX M paciiyiaBax dJIEKTPOIUTOB. 1
DNEeKTpOIUTHYECKAs AUCCOLUAIUS. DIEKTPOIIN3

63 DneKTpuUYecKuil TOK B razax. CaMoCTOATENbHBIN 1 1
HECAMOCTOSTENBHBIN pa3psia. Moinus. [1nazma

64 DnexTpuyueckre NpuOOphl U YCTPOUCTBA U UX NMPAKTUUECKOE 1
npuMmeHenue. [IpaBuia TeXHUKHU O€30MaCHOCTH

65 Oo6o0maromuit ypok «1eKTpOAMHAMHUKAY 1

66 KonTponpHas pabota mo Teme «31eKTpocTaTrka. [IocTOSHHBIN 1 1
JIEKTPUYECKNN TOK. TOKHM B pa3ian4HbIX CpEax»

67 O0o0011IeHNEe ¥ TIOBTOPECHUE 1

68 O0o0011IIeHNEe ¥ TIOBTOPECHUE 1

OBIIEE KOJJMYECTBO YACOB IO [IPOTPAMME =~ 68 3 3



11 KJIACC

No Tena vboka KonuuecTBo yacoB
M K
n/n P Beero Kp Ilp
1 [TocTosiHHBIE MarHUTHI M UX B3aUMOEHcTBHE. MarHuTHOE MoJIe. 1
BekTop MarHuTHOM MHAYKIMA. JIMHUM MarHUTHOM MHIYKIIUA
2 MarsuTHO€e noje IpoBOJHUKA ¢ TOKOM. OnbIT Dpcrena. 1
B3anmopeiicTBre NpOBOJHUKOB C TOKOM
3 JlaboparopHas padota «3yueHne MarHuTHOTO MOJISI KATYIIKH C 1 1
TOKOM»
JleficTBrEe MarHUTHOTO IOJIL Ha MPOBOAHMK ¢ ToOKoM. Cuia Ammnepa.
4 Jlaboparopnas pabota «VccienoBanue qeiCTBUS MTOCTOSTHHOTO 1 1
MarHuTa Ha PaMKy C TOKOM»
5 JleicTBHE MarHUTHOTO I10JI HA JBHYKYILYIOCS 3apSKECHHYIO 1
yactuny. Cuia Jlopenua. Pabora cuiibl Jlopenna
OnexTpoMarHuTHas UHAYKIUA. [ToTok BekTOpa MarHuTHOM
6 uHaykiuu. J1C uHayKIuu. 3aKOH 3JEKTPOMArHUTHON MHIYKIIMHU 1
QDapanes
v JlaboparopHas padota «MccnenoBanue sBICHUS 1 1
3JIEKTPOMArHUTHON UHIYKITUN
WNunykrusHocTh. SIBnenune camonnaykuuu. 31C caMOUHIYKIIUH.
8 DHeprus MarHUTHOT'O TOJIS KaTYLIKH C TOKOM. DJIEKTPOMarHuTHOE 1
noiie
TexHn4eckue ycTpocTBa U UX MPUMEHEHHE: TTOCTOSTHHBIE
9 MarHuThI, 3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIH 1
3JIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TeYb
10 O6o6maromuii ypok «MaruutTHoe mose. DIeKTPOMarHUuTHas 1
WHIYKIHS
KonTponbHas pabota no Teme «MaruuTHoe IoJie.
11 1 1
DNeKTPOMarHuTHAs WHIYKIIHS)
CBobOoHBIE MeXxaHHUECKHe KoeOanus. ['apMoHudeckue
12 KosebOaHus. YpaBHEHHE TapMOHUYecKuX Kojebanuid. [IpeBparienue 1
SHEPTHH
13 JlabopaTtopHas pabota «lccinenoBanue 3aBUCUMOCTHY MEpUOaa 1 1
MaJIbIX KOJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH U MAcChI Tpy3a»
Konebartenbublit KOHTYp. CBOOOIHBIE 371€KTPOMArHUTHBIE
14 KoJ1e0aHus B UACAIbHOM KOoJeOaTeIbHOM KOHTYpe. AHaIorus 1
MEXI1Yy MEXaHUYECKUMH U SJIEKTPOMArHUTHBIMH KOJICOAHUSIMH
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B UICATHHOM 1
KoJ1e0aTeIbHOM KOHTYpE
[IpencraBienue o 3aTyxaronux KonedaHusX. BeiHy)IeHHbBIE
16 MexaHuueckue konebanus. Pezonanc. Beinyxaennbie 1
AJIEKTPOMAarHUTHBIE KOJIeOaHMs
IlepemennsbIit Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK. MOIIHOCTD
17 MIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U IEUCTBYIOIIEE 3HAUYECHUE CUITBI 1
TOKA W HAMPSHKEHUS
18 Tpanchopmarop. IIponsBoacTso, nepenada u norpedaeHue 1
AIEKTPUUECKON IHEPTUU
19 Y CTpoUCTBO U MPAKTUYECKOE MPUMEHEHHE JIEKTPUIECKOTO 3BOHKA, 1
reHepaTropa NepeMeHHOro TOKa, TMHUMN AJIeKTporepeaay
20 DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE AIEKTPOIHEPTHH. 1
KynbpTypa ncnonb30BaHust 3J€KTPOIHEPTUN B TOBCETHEBHOW KU3HU
Mexanunyeckue BOJHBI, yCIIOBUS pactipoctpanenus. [lepuon.
21 CxopocTh pacnpocTpaHeHus U AJinHA BOJHBL. [lonepeunsie u 1

IpOJOJbHBIC BOJTHBI




3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota Tona. TemOp

22 1
3ByKa

23 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA M CKOpOCTh. [lIkana 1
AIEKTPOMArHUTHBIX BOJIH

24 [TpuHIMIIBI paUOCBsI3U U TeIeBUACHUS. Pa3BuTHE CPECTB CBA3H. 1
Pagnomokanus

25 KonTpoinbHas padora «KoyieOaHus 1 BOJHBDY 1

26 HpﬂMonﬂgeﬁHoe pacrnpocTpaHEHHE CBETa B OTHOPOIHOMU cpeie. 1
Toueunslil ©cTOYHUK cBeTa. JIyd cBeta

27 Otpaxxenue cBeTa. 3akoHbl oTpaxeHus cBeta. [loctpoenue 1
M300paKeHUil B IJIOCKOM 3epKalie

8 HpeJ'IOMJ'IeHI:Ie cgeta. [lonHoe BHyTpeHHEE OTpaxKEHHE. 1
[IpenenpHBINA yrol MOJHOTO BHYTPEHHETO OTPAKCHHUS

29 JlaGoparopHas padota «/3Mepenue nokazaresns IpeaoMICHUS 1
CTEKJIa»

30 Jlunssl. [Toctpoenue nu3obpaxkenuii B mua3ze. @opmyiia TOHKOM 1
JIUH3bI. Y BeJTMYCHUE JIMH3BI

31 JlaboparopHast pabora «lccienoBanue CBOMCTB H300pakeHUH B 1
JIUH3AX)

32 Hucnepcus csera. CioxHbIi cocTaB Oenoro ceera. LIBer. 1
JlaGoparopHas pabora «HaOaroneHue qucrepcuy CBETay

33 I/IHT?p(bepeHuHs[ cera. JJudpakuus ceera. udpaknronnas 1
pemérka

34 ITonepeuHocTh cBeTOBBIX BOJIH. Ilossapu3zaius cBera 1

35 Ontruyeckue NpuOOPhI U YCTPOUCTBA U YCIOBHS UX 0€3011aCHOTO 1
MIPUMCHCHHUS

36 I'pannns NPUMEHUMOCTH KJIACCHYECKOW MexaHuKH. [locTymnarsl 1
CHEIHabHON T€OPUH OTHOCUTEbHOCTH

37 OTHOCHUTENTBHOCTH OJTHOBPEMEHHOCTHU. 3aMe/JICHUE BPEMCHH U 1
COKpAIIeHHE JTMHBI

38 3Hepms{vn UMITYJIBC PEISTUBUCTCKOM YacTHIIBI. CBSI3b MacCHI C 1
SHEPTUeil U UMITYILCOM. DHEPrusl MOKOs

39 KonTponbnas pabota «Ontuka. OCHOBBI CHIEIMATEHON TEOpUn 1
OTHOCHUTEIbHOCTH

40 ®oronsl. Dopmymna [Inanka. JHeprus U UMIyIbC POTOHA 1

41 OtkpsiTue u uccienoBanue Gporodddexra. OnbiTel A. I'. CTonerona 1

42 3akonsl pororddexra. YpaBHeHnue DitHiTeHa 11 potodrddexra. 1
«Kpacnas rpanuna» dhotorddexra

43 Hasnenne cera. OnwiTe [1. H. JIebenepa. Xumudeckoe aeicTBrE 1
CBeTa

44 TexHuyeckue ycTpoicTBa 1 MPaKTUIECKOE MPUMEHEHUE: 1
(boTorMeMeHT, GOTOAATUMK, COTHEUHAsl OaTapesi, CBETOANO]

45 Pemenwne 3ana4 mo Teme «37€MEHTHI KBAHTOBOW OTITHKIY 1

46 Mopenb aroma Tomcona. OnbiTel Pesepdopa mo paccessHuro o- 1
yactuil. [Imaneraprast Mogens aToma

47 [Toctynatel bopa 1

48 Nznydenune u TOTJIOMEHHE (hOTOHOB MpH TIEPEXOIe aTOMa C OJTHOTO 1
YPOBHS DQHEPTHH Ha APYroil. Bumabl ciekTpoB

49 BOJ‘IHOBL‘IJG cBoiicTBa yactull. Bonnsl ne bpoitnsa. KopnyckymnsipHo- 1
BOJIHOBO# nyanu3M. CIIOHTaHHOE U BRIHYKJIEHHOE U3ITyUYeHUE

50 OTtkpsiTHe paguoakTuBHOCTH. OnbITH Pesepdopaa mo 1

OIIPCACIICHNUIO COCTaBa PaJMOAKTUBHOI'O U3JTYUCHUA




CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. Biusaue

51 PaMOAaKTUBHOCTH Ha KHUBbIE OPTaHU3MBI 1

57 OTKpbITHE MPOTOHA 1 HCfITpOIEa. N3otonsl. Anbda-pacna. 1
DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ["Tamma-u3iydyenue
DHeprus CBSI3U HYKJIOHOB B sifipe. SiepHble peakiuu. SAaepHbiil

53 peaktop. [Ipo6iieMbl, IEPCIEKTUBBI, IKOJIOTHIECKHE aCIIEKThI 1
SIIEPHON YHEPTCTUKHI
DOnemeHTapHbIe YacTUIlbl. OTKPHITHE MO3UTPOHA. MeToIbI

54 HAOIIOICHUS I PETHCTPAIIN SIEMCHTAPHBIX YACTHIL. prrnmg”l CTOJ 1
«DyH1aMeHTaNbHbIe B3auMoieicTBus. EauHcTBO pusnyeckoit
KapTUHBI MUPa»

55 Bun 3Bé3anoro ne6a. Co3pe3nusi, spkue 3BE3/bl, INIAHETH, UX 1
BuauMoOe aBrxkeHre. CojHeuHasi cUcTeMa

56 quHue. CosiHeuHast akTUBHOCTh. VcTounuk sHeprun CoJiHIa 1 1
3BE3]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI TTIABHOM

o7 rocJieI0BaTebHOCTH. BHyTpennee crpoenue 3831, CoBpeMeHHbIE 1
MIPEJICTABJICHHSI O TIPOUCXOKICHUH ¥ IBOFOINH COJTHIIA U 3BE3]T

58 Mneunsiii [1yte — Hama FaﬂaKTI/IKa'.. [Tonoxxenue n nBUXKEHNE 1
Counnana B INanaktuke. ["anaktuku. YEpHBIC ABIPHI B SApaX TAIAKTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bosibioro B3psiBa. 1
PenukroBoe nznyuenue. MerarajgakTuka

60 Hepemrennsie mpo0aeMbl aCTPOHOMUHN 1

61 KonTponpHas padota «2JeMeHTBI aCTPOHOMHUU U acTPOPUIUKI» 1
O6o06maromuii ypok. Ponb ¢pusuku u actpoHOMUM B

62 9KOHOMHYECKOM, TEXHOJOTHUYECKOM, COIUAIEHOM M dTHYECKOM 1
cdepax AeaTeIbHOCTH YeTIOBeKa

63 0606111an1111£11?1 YPOK. leJII: ¥ MeCTO ()M3UKH U aCTPOHOMUH B 1
COBPEMEHHOM Hay4yHOU KapTUHE MHUpa

64 O606IHaIOHIHfIvypOK. Ponp (1)1/131/1%01(01?1 TEOpUHU B OPMUPOBAHUU 1
MIpeJICTaBICHUI 0 PU3NYECKOM KapTUHE MHpa
O6o6matomuii ypok. Mecto pusndeckoi KapTHHBI MEpa B 00IIeM

65 PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O 1
MIPUPOJIC

66 O06o0m1IeHne 1 TOBTOPEHUE 1

67 O06o011eHre 1 TOBTOPEHUE 1

68 O06o011eHNe U TOBTOPEHUE 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




NPUJIOXKEHUE
K pado4eil nporpamme yueOHOro npeamera «@usuka»
IJIM1 cpeHero oomero oopa3oBanus (10-11 kaacc)

O EHOYHBIE MATEPHAJIBI
JJIA TEKYILETI'O TEMATHYECKOI'O KOHTPOJIA



