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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢uszmke 6a30BOrO ypoBHsSI Ha ypOBHE CpeAHEro oOmiero oOpasoBaHms pazpaboTaHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeilbHOW MpPOTpaMMBbL,
npeacraBieHHbix B @I'OC COO, a Taxke ¢ yuérom deaepaibHoi pabodeil mporpaMMbl BOCIUTAHUS W
KOHIENINK IpenoAaBaHus yueOHoro npeamera «Pusnka» B 00pazoBaTeNbHbIX OopraHu3anusx Poccuiickoit
Deneparuy, peaan3yonX OCHOBHbIE 00pa30BaTeIbHBIC IPOTPaMMBI.

Copneprxanue nporpammsl 10 (U3MKE HAmpaBiIeHO Ha (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOW KapTHHBI
mupa oOyuatomuxcst 10—11 kiaccoB mpu oOydyenun ux ¢usvke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JIesATeIbHOCTHOTrO moaxona. IIporpamma mo ¢wusuke coorBercTBYeT TpedoBanusm OIOC COO «k
IUTAHUPYEMBIM JIMYHOCTHBIM, IIPEAMETHBIM U METAIIPEAMETHBIM pe3yJbTaTaM 0Oy4EHHUs, a TAKKE YUUTHIBAET
HEOOXOJMMOCTh peau3alliil  MEXKIPEIMETHBIX CBS3e (M3MKH C €CTECTBEHHO-HAYYHBIMH y4eOHBIMU
npenMeramu. B Hell ompenensioTcsi OCHOBHBIE WENM W3Y4YeHHUS (PU3UKKM HA YPOBHE CPEAHEro OOILero
o0Opa3oBaHMs, IUTAHUPYEMbIE pe3yJbTaTbl OCBOCHHUS Kypca (U3MKU: JTUYHOCTHBIC, MeETamlpeaMeTHbIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma o (usnke BKIIOYAET:

o IUTAHUPYEMBbIE Pe3yIbTaThl OCBOSHUS Kypca (pu3uku Ha 6a30BOM YPOBHE, B TOM UHKCJIE MPEAMETHbBIE
pe3yNbTaThI MO rojiaM 00yUeHUs;

o coziepkanue yuyebHoro npeamera «Ou3ukay 1mo rogam o0ydeHus..

O®u3rKa Kak Hayka 0 Haubosee OOLIMX 3aKOHAX MPUPOJIbI, BBHICTYIAs B KauecTBE y4eOHOro mpeaMera B
IIKOJIE, BHOCHUT CYILIECTBEHHBIN BKJIaJl B CUCTEMY 3HAHUI 00 okpyxaromeM mupe. [IIkonbHbIi Kypc pu3nku —
CHCTEMOOOpa3yOIUil Il e€CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOIBKY (DHU3MUYECKUe 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB W SIBICHHM, M3y4aeMbIX XUMHEW, Ouornorumed, Qusmueckoir reorpadueil u
acTpoHomuei. Mcmonp3oBaHME M aKTUBHOE NPUMEHEHHE (PU3MUECKUMX 3HAHUM ONpeAeNseT XapakTep H
pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHI B cdepe 3HEPreTHKH, TPAHCIOPTa, OCBOEHHsI KOCMOCa, MOIY4YEeHHUs
HOBBIX MaTepHaJiOB C 3a/JaHHBIMH CBOICTBaMHM U Jpyrux. M3yueHue (uU3MKM BHOCUT OCHOBHOM BKJIaja B
(opMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MHpa oOydaromuxcs, B (OpMUpPOBaHHE YMEHUN MPUMEHATh
HAYYHBIA METO]] TO3HAHMUSI IPU BBIMOJIHEHUH UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHoBy Kkypca ¢u3uku Ui YpOBHSI CpeqHero oOmero oOpa3oBaHUS MOJOXKEH psAl UAeH, KOTOopble
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoesn yenocmnocmu. B COOTBETCTBUU C HEM Kypc SBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COICPIKUT
MaTepHal U3 BCeX pa3zienoB (PU3MKH, BKIHOYAET KaK BOIPOCH! KIACCHUYECKOI, TaK U COBPEMEHHON (PU3HUKH.

Hoes cenepanuszayuu. B cOOTBETCTBUM ¢ HEMl MaTepuan Kypca GU3MKU 00BbETUHEH BOKPYT (PU3UUECKUX
Teopuil. Benymum B Kypce siBnsiercss GopMHUpOBaHHE MPECTABICHUNH O CTPYKTYPHBIX YPOBHSX MaTEpUH,
BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peannzanus npennojaraeT HCIOJIb30BaHHE T'YMAaHHUTapHOTO MOTEHIIMANA
¢u3nUecKoil HayKH, OCMBICIIEHHE CBA3M DPa3BUTHUA (U3UKU C pa3BUTHEM OOIECTBa, a TakXke C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuknaomnoii nanpasnennocmu. Kypc (U3MKU TpenanonaraerT 3HaKOMCTBO C IIHPOKUM KpPyrom
TEXHUUYECKUX U TEXHOJIOTHUECKUX MPUTI0KEHUIN U3yYEeHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peaansyercs MOCPEICTBOM BBEACHUS 3JEMEHTOB COJEp)KaHUs, IMOCBSIIEHHBIX
9KOJIOTHYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH U TEXHOJOTHH, a
Tak)ke 00CYKIAeHHs MPoOJIeM parliOHAIBLHOTO MPUPOAOIOJIB30BAHUS U IKOJIOTUYECKOH 6€3011aCHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE cCpeaHero ooOmiero oOpa3oBaHUS SBISAIOTCA
¢usnueckue Teopun (GpopMHUpOBaHUE NPEACTABICHUN O CTPYKTYpE MOCTPOCHUs (pU3MUECKOW TEOpHH, POJIU
(GyHIaMEHTANbHBIX 3aKOHOB M TPUHIIMIIOB B COBPEMEHHBIX NPEACTABICHUSAX O TPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPUH, 71l OTTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTteMHO-IIeTENIbHOCTHBINA MOJIX0 B Kypce (DHU3MKU peau3yeTcs MpexJie BCEro 3a CYET OpraHu3aluu
OKCIEPUMEHTAIBHON JiesTeNnbHOCTH oOyvaromuxcs. [l 6a3oBoro ypoBHsS Kypca (U3MKH — 3TO
UCITIOJIb30BAaHUE CHUCTEMBI (POHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIaOOpaTOpHBIX padoT,



KOTOpbIE B MporpamMmme 1o (u3uKe OOBEAMHEHBI B OOIIUH CIHCOK YYEHHYECKHX MPAKTUYCCKUX pPadoT.
Breigenenue B ykazaHHOM IepedHe J1a0OpaTOPHBIX pPAadOT, MPOBOAMMBIX [IJISi KOHTPOJS U OIICHKH,
OCYILECTBIISICTCS YYaCTHUKAMH 00pa30BaTeIbHOIO Tpoliecca HMCXOId M3 O0COOEHHOCTEH IMJIaHMPOBAaHUS M
ocHaleHus kabunera pusuku. [Ipu s3Tom obecrieunBaeTcst OBIaieHUE 00YUaIOIUMUCA YMEHUSIMH POBOIUTH
KOCBEHHBIE M3MEPEHHMsI, MCCIICJOBAHMUS 3aBHCHUMOCTEH (PU3MUECKHX BEJIWYMH M IOCTAHOBKY OIIBITOB IO
IIPOBEPKE NPEI0KEHHBIX TUIIOTES.

Boubiioe BHUMaHKE yAEISIETCSA PEIICHUIO PACYETHBIX U KAY€CTBEHHBIX 3a1a4. [Ipu aToM i1 pacu€THBIX
3aa4 IPUOPUTETOM SIBJISIIOTCS 3a/1aydl C SBHO 33/1aHHOM (hHM3MUYECKOil MOJIENbI0, MO3BOJISIOIINE TPUMEHAThH
M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, Tak U UHTETPUPYs 3HAHUS U3 PA3HBIX
pa3genoB. [lnsg KadecTBEHHBIX 3aJady NPUOPUTETOM SBISIOTCS 3aJaHdsi Ha OOBSCHEHHWE MPOTEKaHUS
¢u3nUecKuX SBICHUI U MPOIECCOB B OKPY)KAIOILIECH JKWU3HHU, TpeOyromue BbIOOpa (pu3nueckoi Moaenu ams
CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusiMu ®PI'OC COO k mMaTepHabHO-TEXHUYECKOMY OOCCIICUCHHIO YIeOHOTO
nporecca 0a30BbI ypOBEeHb Kypca (PM3WKH HAa YPOBHE CPEIHET0 00Iero oOpa3oBaHUs JOJDKEH M3ydaThCs B
YCIIOBHSIX TPEAMETHOr0 KaOuHeTa (PU3MKM WM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTeCTBEHHO-HAYyYHOr0 [uKiIa. B kabuHere ¢Gu3uku JODKHO OBITH HeoOxoauMoe JabopaTtopHoe
o0opy/0oBaHuE AJIsl BHIIIOJHEHHS YKAa3aHHBIX B MporpamMme 1no Gu3NKe YIYCHHUECKUX MPaKTUYECKUX padoT U
JeMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHcTpaniMoHHOE 000pyAOBaHKHE (OPMUPYETCSs B COOTBETCTBHM C MNPUHIMIIOM MHHUMAaJIbHOU
JIOCTaTOYHOCTH U O0ECleYMBAeT IIOCTAHOBKY IEPEUYHMCICHHBIX B MporpaMme Mo (QHU3UKe KIHYEBBIX
JEMOHCTpALMi 711 UCCIICAOBAHUS M3y4aeMbIX SIBJICHHUM M MPOIECCOB, YMIUPUUYECKUX U (DyHIaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX TPUMECHEHUH.

JlaGopatopHoe 00OpyAOBaHHE JJsi YYCHHYECKHX MPAKTUYECKHX pabdoT Gopmupyercs B BHIE
TEMaTHYEeCKUX KOMIUIEKTOB W OOECIeurMBaeTcss B pacy€Te OAHOrO KOMIUIEKTa Ha ABYX OOYyYarolIuXcs.
Temaruueckne KOMIUIEKTHI JTaOOPATOPHOTO OOOPYIOBAHUS JIOJDKHBI OBITH IMOCTPOCHBI HAa KOMILUIEKCHOM
UCTIONIb30BaHUU aHAIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKKe€ KOMIBIOTEPHBIX M3MEPUTENBHBIX CHUCTEM B
BU/JIE IMUPPOBBIX J1aOOpaTOPHUHL.

OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

. dopMHpoBaHHE HUHTEpeca W CTpeMJIeHUs OOy4aloIMXCsl K HaydHOMY HW3YYEHUIO HpPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pasBUTHE TPEJICTABICHUI O HAYYHOM METO/€ MO3HaHWS M (OPMHPOBAHUE HCCIEIOBATEIHCKOIO
OTHOLIECHHUS K OKPYXKAIOLIUM SIBIICHUSM;

. (dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUS KaK pe3yibTaTa M3y4eHHs OCHOB CTPOCHHUS MaTepUH U
(byHAaMEHTAIBHBIX 3aKOHOB (PU3UKH;

. ¢dopmHpoBaHUE YyMEHUI OOBSICHATH SIBJICHUS C UCIOJIb30BAHHWEM (DU3NYECKUX 3HAHMNA U HAy4YHBIX
JI0Ka3aTelIbCTB;

o dbopMupoBaHUE MpPEACTaBICHUN O poiau (GU3MKH JJs PAa3BUTUS APYTUX €CTECTBEHHBIX HAYK,

TE€XHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX Ieell oOecrednBaeTcs pelIeHHEM CIIEAYIOIUX 3a/1a4 B MPOIEecce M3y4eHUs Kypca
(Gu3KMKN Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHMUs:

o npruoOpeTeHne CUCTeMbl 3HAaHMM 00 OOmUX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHsIX,
BKITIOYAss MEXaHWKY, MOJICKYISIpHYIO (H3HUKY, DIIEKTPOAMHAMHUKY, KBAaHTOBYIO (H3MKY W DJIEMEHTHI
acTpo(hU3uKH;

o dbopMHpOBaHUE YMEHUI MPUMEHSATh TEOPETUYECKHUE 3HAHUS 111 OOBSICHEHUS (PU3NYECKUX SBICHUI
B IIPUPOJE U JIJIs IPUHATHUS MPAKTHYECKUX PELICHUH B TOBCEAHEBHOM KHU3HH,

o OCBOEHHE CITIOCOOOB pEIICHHS Pa3IMYHBIX 3a/ad C SBHO 3aJaHHOW (pU3MYEeCKOW MOJEINbIO, 33724,
MOJPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/1aHue (PU3HMUECKON MO, aJeKBaTHON YCIIOBHSM 3a]1auH;

o NOHMMaHHEe (U3UYECKUX OCHOB W NPUHIUIOB JEHCTBUS TEXHHYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENY;



o OBJIaJICHUE METOJAAMHU  CaMOCTOSTEIbHOIO  IJIAHUPOBAHUS M MPOBEACHUA  (PU3MUECKHX
9KCIIEPUMEHTOB, aHajih3a W MHTEpPHpeTauuud HH(OPMALUU, ONPENCNICHUS JIOCTOBEPHOCTH IOIYYEHHOTO
pe3ynbrara;

. CO3/JaHUE YCJIOBUM JUIsl PpPa3sBUTHUS YMEHUM IPOEKTHO-HUCCIIECIOBATEIBCKOW, TBOPYECKOU
JESTEIIbHOCTH.

Ha u3yuyenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE cpenHero obmero obpaszoBanus orBoautcs 136
yacoB: B 10 kimacce — 68 yacoB (2 4aca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemplii B mporpamMme Mo (Qu3MKe INepedeHb J1adOpaTOPHBIX U MPAKTUYECKUX DPAOOT SBISIETCA

PEKOMEHJOBAaHHBIM, YUYUTENb JIelaeT BHIOOp NpoBeneHUs JTabOpaTOpPHBIX pPabOT M OMBITOB € YYETOM
WH/IMBUIYAIbHBIX OCOOCHHOCTEH 00yJaromuXcsl.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3neu 1. ®dusuka U MeTO/IbI HAYYHOI'0 MIO3HAHUS

®dusuka — Hayka o npupone. Hayunele MeTOIbI IO3HAHUS OKPYKAIOIIEro Mupa. Ponb sxcniepuMenTa u
TEOPHH B IIPOIIECcCe MO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (DU3UKE.

MognenupoBanue (QpU3MUECKUX SBICHHNA M TporeccoB. Hayuneie rumore3sl. OU3MUecKue 3aKOHBI U
Teopuu. I'paHu1Ibl IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpyHIIMIT COOTBETCTBUS.

Poms u mMecTto Qu3uKu B (OPMHPOBAHWU COBPEMEHHOW HAYyYHOH KapTUHBI MUpPA, B MPAKTUYECKOMH
JESATEIIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanorosble ¥ IH(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE JaTUUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBwkeHHE. OTHOCHUTEIBHOCTh MeEXaHH4eckoro nBikeHus. Cucrema otcuéra.
Tpaexropus.

[Tepemenienue, cKOpoCcTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOpPEHHE MaTepuaibHOU
TOYKH, UX NMPOEKLIUHA Ha OCH CUCTEMBI KOOpAUHAT. CJI0KEHNE MTEPEMEIIEHUI U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEWHOE NBIKeHHEe. ['paduku 3aBUCHUMOCTH KOOpPJAWHAT,
CKOPOCTH, YCKOPEHHUS, TIyTH U TIepEMEIICHUST MaTePUATHFHON TOYKUA OT BPEMEHH.

CBobOoaHoe nazieHne. Y cKopeHrne CBOOOTHOTO TaIeHus.

KpuBonunelinoe nBukeHue. [[BukeHHe MaTepuaIbHON TOUKM MO OKPYXHOCTH C MOCTOSHHOW IO
MOJIYJIIO CKOPOCTBIO. VYTJIOBasi CKOPOCTh, JHWHEHHas ckopocTh. Ilepmox wm wactora oOparieHwHs.
[leHTpOoCTpEeMUTENTEHOE YCKOPEHHUE.

TexHuueckue ycTporuCTBa U MPAKTHUYECKOE TPUMEHEHHUE: CIIUIOMETP, IBUKEHUE CHAPSIIOB, IIEMTHbIE U
pEMEHHBIE MepeavHn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, ULTFOCTPAIIHS KHHEMAaTUUECKUX XapaKTEPUCTHK JBUIKEHUS.

[IpeobpazoBaHue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrxeHus Tena, OpoLIeHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaeHHUS.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JABMKEHUS C 1IEJIbIO OMPEIEICHUs MTHOBEHHON CKOPOCTH.



HccnenoBanne COOTHOLICHHSI MEXIY MYTSAMH, NPONACHHBIMHU TEJIOM 3a IOCIEIOBATEIbHBIE PaBHBIE
IIPOMEXYTKH BPEMEHU NIPU PAaBHOYCKOPEHHOM JBM)KEHHUH C Ha4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yueHue nBUKEHU IAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOocHuTenbHOCTH ['anunes. Ilepssiii 3akoH HeroToHa. MHEepuuanbHbple CHCTEMBI OTCUETA.

Macca tena. Cuina. I[lpunuun cynepno3uniuu cuit. Bropoit 3akon HeroToHa 1711 MaTepuanbHON TOUKH.
Tpernii 3akoH HproTOHA 17151 MaTepHAIBHBIX TOYEK.

3akoH BceMupHOTro Tsarotenus. Cuna tspkectd. [lepBas kocMuueckass CKOPOCTb.

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

Tpenue. Bunpl TpeHus (1okosi, ckosbxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbKeHUs1 U cuia TpeHus nokos. Kosdduuuent tpenus. Cuna conpoTHBICHUS NPU JBHKEHUU Teja B
JKUJKOCTHU WJIM Tase.

[TocTynaTensHOE U BpaIIaTeIbHOE JBMKEHUE a0COIMIOTHO TBEPIOTO TEa.

MoMeHT cuiibl OTHOCUTEIBHO OCH BpatieHus. [1neuo cuibl. YciioBust paBHOBECHs TBEPIOTO TeNa.

TexHuueckue ycTpoiCTBa M MPAKTHUYECKOE NMPUMEHEHHE: MOJAIIUITHUKY, JBU)KEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepUUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBHCHUMOCTb CHUJIBI YIIPYTOCTH OT Je(OpMaLnu.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U MTAZICHUH.

CpaBHEeHHE CHUII TPEHUS TIOKOS, KAUEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEpAOTo Tena. Buabl paBHOBecusI.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

W3yuenue nBmxeHus: OpycKa 1o HaKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOIIUX B IPY>KUHE M PE3MHOBOM 00paslie, OT UX
nedhopmaruu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BpaIleHUS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

NmMnynbsc MatepuanbHOM TOUKHU (Tela), CUCTEMbl MaTepUANIbHBIX TOUYEK. IMITyIbC CUIIBI U UBMEHEHHUE
UMITyJIbCca Tea. 3aKOH COXpaHeHUsl UMIyjbca. PeakTuBHOE ABM)KEHUE.

Pa6ora cunbl. MOIIHOCTH CHIIBI.

Kunernueckas sHeprusi MaTepuanbHOi Touku. Teopema 006 M3BMEHEHUH KHHETUYECKON YHEPTUH.

[TorennumansHast »Heprus. lloTeHumanbHas dSHeprusi yHpyro JeQpOpPMHPOBAHHOW MPYKUHBI
[ToreHunanbHas 3Heprys Tena BOIM3U MOBEPXHOCTH 3EMITH.

[loTeHunanbHble U HeMOTEHIUANbHbIE CUIIBL. CBs3b pabOThl HEMOTEHIUAIBHBIX CHUJI C U3MEHEHUEM
MEXAHUYECKOM SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUsI MEXAHUYECKOM dHEPIUu.

Yupyrue u Heynpyrue CTOIKHOBEHHMSL.

TexHuueckue ycTpoiicTBa M NMpPAaKTHUYECKOE MPUMEHEHHE: BOJOMET, KOMEp, MPYKUHHBIA MHCTOJIET,
JBUJKEHHE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanme cBsA3u pabOThl CHIIBI C W3MEHEHHEM MEXaHMYECKOW SHEpruu Tejla Ha TMpUMepe
pacCTsKEHUS PE3UHOBOTO JKI'yTa.

Pasznen 3. Mosiekyasipaasi pu3nKa ¥ TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MEeOpUU

OcHOBHbIE TOJOXEHHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUHM M UX ONBITHOE O00OCHOBAaHHUE.
BpoynoBckoe nBuxenue. Juddys3us. Xapakrep IBUKEHUS W B3aUMOJCHCTBUS YacTHI] BemecTBa. Mojenu
CTPOEHUS Ta30B, XUAKOCTEH M TBEPABIX TeI M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3THUX MOJENEH.
Macca u pazmepsl Mosiekyn. KonunuectBo BemiectBa. [locrosHanas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KHUHETUYECKONH TEOPUU HAECAIBHOTO
raza. AOCOIOTHAsl TeMIeparypa Kak Mepa CpelHEeH KMHETHYECKOH PHEPruy TEIUIOBOTO JIBUKECHUS YaCTHIL
raza. [llkana temneparyp KenpBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenjaeneeBa—Knamneiipona. 3akoH
Hanbrona. M3omporeccsl B HAEaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [paduueckoe
IpeJICTaBICHUE N30IIPOLIECCOB: N30TEPMA, U30X0pa, H300apa.

TexHUYeCcKUe YCTPOMCTBA M MPAKTUICCKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHME BellecTBa, (hoTorpaduu MOJNEKYd OpPraHuYecKHX
COCIMHEHU.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKECHHUSI.

Mopnaens onbiTa [lTepHa.

OnbIThI, JOKa3bIBAOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas MPUPOY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS UI€AJIBbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Maccbl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MEpEeHUH 00bEMa KOMHATHI,
JTaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOT0 Ta3a.

Tema 2. Ocnoevt mepmoounamuku

TepMmonnHaMuyeckasi cucremMa. BHyTpeHHss SHEprusi TEPMOJIMHAMUYECKOW CUCTEMBI M CIIOCOOBI €€
u3MeHeHus. KomuuectBo TemnoTsl U pabota. BHyTpeHHss 3HEprusi 0JHOATOMHOTO HUJI€aIbHOTO raza. Busl
TEIUIONEPEIau: TEIUIONPOBOAHOCTb, KOHBEKIMs, H3Iy4eHHE. YelbHas TEIUIOEMKOCTh BEILECTBA.
KonunuecTBo TennoTel npu Temionepeaaye.

[Tonstue 06 ammabaTtHOM mporecce. [lepBbrit 3akoH TepmoanHamMuku. [IpuMeHeHne mepBOTO 3aKOHA
TEPMOJMHAMUKH K u3onpoieccaM. ['paduyeckas nHTepnperanus paboTh rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocThs Mpo1eccoB B IpUpPOJIE.

TennoBeie MamuHbl. [TpuHIMIBL NeficTBUA TeMIOBbIX MamuH. [IpeoOpa3zoBaHus SHEPTUU B TETIJIOBBIX
mammHax. Koadduuuent nonesnoro aeiictBus TernoBoil mamuHbl. [Hukn KapHo u ero xosdduiment
MOJIE3HOT0 AEUCTBUA. DKOJOTHYECKHE MPOOIEMbI TEINIOIHEPT€TUKH.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE PUMEHEHUE: ABUraTellb BHYTPEHHET0 CropaHusi, ObITOBOM
XOJIOIMJIBHUK, KOHJIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEH SHEpruu Tella MpU COBEPUICHUH PaOOThI: BBUIET MPOOKU U3 OYTBUIKH MOJ
JIeMCTBUEM CKATOTO BO3/lyXa, HarpeBaHue >pupa B JaTYHHOH TpyOKe MyTEM TpeHUs (BUICOACMOHCTPALINSA).

N3MmeHeHne BHYTpeHHEN 3HEPTUHU (TEMIIEpATyphl) Tejla IPH TEIIoNepe1ade.

OmnpIT Mo aguabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue yaenbHou TeIIOEMKOCTH.



Tema 3. Acpecammnsie cocmoanusa eeujecmea. Dazosvie nepexoonvl

[TapoobpazoBanue u koHaeHcanus. Vicnapenue u kuneHue. AGCOMIOTHAS U OTHOCUTETIbHAS BIAXKHOCTh
BO31yxa. HacklmeHHsbIi map. Y nenpHast Ternora napooOpa3zoBaHus. 3aBUCUMOCTD TEMIIEPATYPhI KUTIEHUS OT
JIABJICHUS.

Teépnoe Teno. Kpucramnuyeckue n amopdHbie Tena. AHU30TPONHS CBONCTB KpucTauioB. JKuakue
kpuctauibl. CoBpeMeHHble MmaTepualibl. [lnaBiieHre M KpuUCTaUIM3alus. YJelbHas TEIUloTa IUIaBJICHHUS.
CyGnumarusi.

YpaBHeHHE TEIJIOBOTO OajlaHca.

TexHu4ecKkue yCcTpOoMCTBAa M NMPAKTHYECKOE MPUMEHEHHE: TUTPOMETP M IICHXPOMETP, KaJOpUMETP,
TEXHOJIOTHH MOJYyYEHHUS COBPEMEHHBIX MaTepUaoB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu moHW>KEHHOM JaBJICHUH.

Crioco0Obl U3MEPEHHS BIAKHOCTH.

HaGirotenne HarpeBaHus M IUIABJICHHS KPUCTAUTMIECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3TyXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka

Onektpuszanusi Ten. ODJEKTpUuueckuil 3apsan. JBa Buga snekTpuueckux 3apsanoB. [IpoBoanukw,
JURJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsa.

B3aumopeiictBue 3apsinoB. 3akon Kymnona. ToueuHslid deKTpUUEeCKUi 3apsia. DIEKTPUUECKOE TOJIe.
HanpsbxénHocts  snektpuyeckoro mnoiia. IlpuHmun cyneprno3uiuu  3iaeKTpuyeckux mnojed. Jlunum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

Pabora cun anexrpoctarnueckoro mois. llorennuman. PasHocts mnoreHnuanos. IlpoBonHuku u
JTURJIEKTPUKHU B JIEKTPOCTATUYECKOM MoJie. J{uaneKTpruueckas MpOHUIIAEMOCTb.

OnektpoémkocTh. KoHneHcaTop. DIEeKTpOEMKOCTh MIIOCKOIO KOHJIEHCATOpAa. DHEPTHsl 3apsSKEHHOTO
KOH/JIEHCATOopa.

TexHnueckue  ycTpoiicTBa W NPAKTUYECKOE  NPHUMEHEHHE:  DJEKTPOCKOM,  3JIEKTPOMETP,
JJEKTPOCTaTUYECKasl 3allliTa, 3a3€MJIEHUE JIIEKTPONPUOOPOB, KOHJEHCATOp, KOMMPOBAJIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmopeiicTBre HaRIEKTPU30OBAHHBIX TET.

DIEKTPUUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATHYECKOM TOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUJIOIIAAW IJIACTHUH, PACCTOSHHS MEXKAY
HUMH U JUBJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCAaTopa.

Yuenuueckuii sxkcnepumenm, nabopamoptule pabomol

N3MepeHue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHMS 3JIEKTpUUECKOro Toka. Mctounnku Toka. Cuia Toka.
[TocTOSIHHBIN TOK.

Hanpspkenne. 3akon Oma 1 ydacTka LIETH.



DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONpoTHBIeHUE BemiecTBa. [locimenoBarensHoe,
napajuieIbHOE, CMEIIAHHOE COEIMHEHHUE POBOAHUKOB.

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

DJIEKTPOJABUKYIIAs CUJIa U BHYTPEHHEE CONPOTUBIICHWE MCTOYHHMKA TOKa. 3aKoH Owma yisi MOJHOM
(3aMKHYTOH) 351eKTpruueckoi nernu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAs MPOBOJMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH COINPOTUBJICHUS METAIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBonauku. CoOCTBEHHAss W MPUMECHAs MPOBOJUMOCTH MOJYINPOBOIHUKOB. CBoicTBa P-N-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUYECKU TOK B PacTBOpAaX M paciulaBax AJIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAs JUCCOLIMALIMS.
DIIEKTPOJIH3.

DJIEKTpUYECKUH TOK B razax. CaMoCTOSTEIbHBIA U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [lnazma.

TexHn4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: aMIIEPMETP, BOJILTMETP, PEOCTAT, UCTOUHUKHI
TOKa, 3JIEKTPOHATrpeBaTENIbHBIE MPUOOPHI, IJIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIH U0, TEPMHUCTOPHI i (POTOPE3UCTOPHI, MOITYIPOBOIHUKOBEII U0/, TallbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

3aBUCHMOCTh COMPOTUBIICHUS IMJIMHAPUYECKUX IMPOBOJHUKOB OT JUIMHBI, TUIOHIAJAM IOMEPEYHOTO
CEUYEHUsI U MaTepuaa.

CwmenaHHOe COeIMHEHUE TTPOBOHUKOB.

[Ipsimoe m3MepeHue HMEKTPOIABIKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TajbBaHUYECKOrO 3JIEMEHTa U
OIICHKA BHYTPEHHETO COTIPOTHUBIICHHUS.

3aBUCHMOCTb CONPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAMMOCTb BO3IyXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH JHO/IA.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYIIEH CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6mronenue snexrposnusa.

MexnpeameTHble CBSI3U

Nzyuenue kypca ¢puszuku 6a30Boro ypoBHs B 10 Kiacce OCyImIECTBISIETCS ¢ YYETOM COJEPIKATENbHBIX
MEXIPEAMETHBIX CBSI3€l C KypcaMy MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meocnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO IIO3HAHWS: SIBJICHHE,
HaydHbld (akT, THMoTe3a, ¢ulNUecKas BeIWYWHA, 3aKOH, TEOpHUs, HAONIOJACHUE, OJKCIIEPUMEHT,
MOJICJIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl YpaBHEHHH, JHWHeWHas QyHKIHs, mapadona, rumepOona, ux
rpauKi U CBOMCTBA, TPUTOHOMETpPUUYECKHE (YHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIACCTBO, BEKTOPHI M MX MPOEKIIMHA HA OCU KOOPJUHAT, CJIIOKEHUE BEKTOPOB.

buonocus: mexaHudeckoe IBUKEHHE B KHBOW mpupozae, mud@dy3us, oCcMOC, TETIOOOMEH KHBBIX
OpPraHu3MOB (BU/IbI TEIUIONEPEIAUH, TETUIOBOE PABHOBECHE), DIEKTPUUECKHE SIBICHUS B KUBOW MIPUPO/IC.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB W MOJICKYJ, MOJb BEIIECTBA, MOJISIpHAS
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEJN, >XKUIAKOCTEM W Ta30B, JJIEKTPUUYECKHE CBOMCTBA METAILIOB,
AIEKTPOJIUTUYECKAS TUCCOIMAINS, TAIbBAHUKA.

T'eoepaghus: BaxKHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonocus: npeodOpa3oBaHUE NBIKCHHM C MCIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE,
MO/IIUITHAKH, WCTOJIb30BaHUE 3aKOHA COXPAHCHHUS UMITYyJIbca B TEXHHKE (pakeTa, BOJOMET U IPYTHE),
JBUTATENhb BHYTPEHHETO CTOpaHUs, MapoBas TypOuHA, OBITOBON XONOIMILHUK, KOHIUIIMOHEDP, TEXHOJIOTUI
MOJIY4YeHUS COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE€ HAHOMAaTE€pUalIOB, W HAHOTEXHOJOTHUH,



ANIEKTPOCTAaTHYECKass ~ 3allUTa, 3a3eMJICHHE  AJIEKTPONPHUOOPOB,  KCEPOKC, CTPYHHBIH  TPHUHTE,
3IIEKTPOHArpeBaTebHbIE TPUOOPHI, JTEKTPOOCBETUTENIBHBIE TPUOOPHI, FraIbBAHUKA.

11 KJIACC

Pa3znen 4. JjekTpoguHaAMUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX MAarHuTOB. MarnutHoe mnoJie. Bekrop
MarHuTHOM WHAYKUMHU. [IpUHIMI Cynepno3suuuMyM MarHUTHBIX Ioned. JIMHMKM MarHuTHOM WHAYKLIMH.
KapTrHa nuHUI MarHUTHOM MHIYKLIHH I10JIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe Moje NpoBOAHUKA ¢ TokoM. KapTuHa AUHUN MHAYKIIMM MarHUTHOTO MOJS JJIUHHOTO
OpsIMOTO TIPOBOJHUKA M 3aMKHYTOIO KOJIBLIEBOTO MPOBOJHMKA, KATYIIKM C TOKOM. OmbIT Dpcrena.
B3auMopeiicTBue NPOBOJITHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJyJIb M HAallpaBJICHUE.

Cuna Jlopenma, e€ MOayidb W HampaslieHue. [[BI)KeHHME 3apsHKEHHOM 4YacTHIbI B OJHOPOIHOM
MarHuTHOM noJjie. Pabora cuisl Jlopenna.

SBneHue 3NeKTPOMarHUTHOW MHAYKIMH. [I0TOK BEeKTOpa MArHUTHOM MHIYKUHUU. DIEKTPOJBHXKYIIAs
cuia UHAYKIUH. 3aKOH 3JI€KTPOMarHuTHON MHAyKuuu Papanes.

BuxpeBoe snexktpuyeckoe mosie. DIEKTPOJABIDKYIIAS CUJIa WHIYKIHUU B MPOBOJHHUKE, JBUXKYIIEMCS
MOCTYIATEIHbHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenua.

NHIyKTUBHOCTD. SIBI€HME CAMOMHAYKIIMH. DJIEKTPOABUKYILASI CHJIa CAMOMHYKIUU.

DHeprusi MAarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHn4eckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHE: MOCTOSIHHbIE MAarHUThl, 3JEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEHU 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS T€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIOYKIIMY MarHUTHOTO TIOJIA.

B3anMopeicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHue NEeKTPOMArHUTHON UHAYKITUH.

IIpaBuio JleHna.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TTOTOKA.

SIBrieHNE CAaMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHrne MarHuTHOTO MOJI KATYIIKH C TOKOM.

WccnenoBanue neCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue sSBIEHUS SJIEKTPOMArHUTHON WHYKITHH.

Pa3nen 5. Kojiebanusi 1 BOJITHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus

KonebarenpHast cuctema. CBOOOJHBIE MexXaHWYECKHE KoJjieOaHUs. [‘apMOHWYECKHE KoJieOaHUsI.
Ilepuon, wacrora, ammiuutyna u (aza koneGanuif. [IpyXMHHBI MasTHHK. MareMaTW4ecKuil MasTHHK.
VYpaBHeHue rapMoHnYecKux Konebanuii. [IpeBpaiieHne sHEpTUn Npu TApMOHMYECKUX KOJICOAHUSX.

Konebarenpuspiii koHTYp. CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B MI€aTbHOM KOJIeOaTeIbHOM
KOHType. AHAJIOTHS MEXIYy MEXaHWYSCKHUMH M JJICKTPOMAarHUTHBIMU KoJjiebanusiMu. dopmyna Tomcona.
3aKOH COXpaHEeHHsI SHEPTUHU B UICATLHOM KOJeOaTeThbHOM KOHTYPE.



IIpencraBnenue o 3aryxaromux KojeOaHUsAX. BbIHyXJeHHble MeXaHHYecKue kojeOaHus. Pe3oHaHc.
BrIHYXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOk. CHHYCOMJAJIBHBII NEPEMEHHBI TOK. MOIIHOCTE TNEPEMEHHOIO  TOKA.
AMITIUTYZAHOE U IEHCTBYIOLICE 3HAUCHUE CUIIBI TOKA M HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepegaya u NOTpedICHUE INEKTPUUIECKON SHEPTU. DKOJIOTHYECKUE
PUCKH IIpU NPOU3BOACTBE 3EKTporHepruu. KynabTypa MCIONb30BaHUS 3JEKTPOIHEPIUU B MOBCEIHEBHOMN
YKU3HU.

TexHnyeckue ycTpolWcTBa M INPAKTHYECKOE IIPUMEHEHHUE: DJJIEKTPUYECKHN 3BOHOK, TI'€HEPaTop
IIEPEMEHHOT0 TOKA, JIMHUU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojaeOaTeIbHONU CHCTEMBI (IPYKUHHBIA WM MAaTEeMaTHUECKUI MasTHUK).

HalGmronenue 3aryxaronmx KojieOaHuu.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

HaGmotenue pe3oHanca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMS.

OcuusutorpaMMel (3aBUCMMOCTH CHJIBI TOKA U HANpPsDKEHHsT OT BPEMEHM) JAJIS 3JEKTPOMAarHUTHBIX
KoJIe0aHui.

Pe3onanc nmnpu mocnenoBaTebHOM — COEAMHEHHWU  PE3UCTOpA, KATyIIKM WHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mozenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanune 3aBUCMMOCTH TMEPHO/AA MallbIX KOJeOaHW Tpy3a Ha HUTH OT JUIMHBI HUTH M MacChl
rpysa.

HccnenoBanue nepeMEHHOrO TOKAa B LENU W3 IIOCIENOBAaTEIBHO COECOUHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHuueckue BOJIHBI, yclioBusl pacnpoctpaHeHus. [lepuon. CKopocTe pacrpocTpaHEHUs U JUIMHA
BouiHbI. [lonepeunsie u npoaonbHbIE BOJIHBL. HTEpdepenius u nudpakius MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. Y CIOBMS M3JIy4EHHUs DJIEKTPOMArHUTHBIX BOJH. B3aumHas opueHTanus
BekTopoB E, B, V B nanexkrpomarnutHON BoJiHE. CBOWCTBAa 3JEKTPOMArHUTHBIX BOJIH: OTpaKCHHE,
npesoMiIeHue, nossipu3anus, Augpakuus, narepdeperius. CKOpoCTh 3IEKTPOMAarHUTHBIX BOJIH.

[Ikana 3eKTpoMarHUTHHIX BOJIH. [IpMeHeHHe 2IeKTpPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHuuyeckue ycTpoiicTBa UM  MPAKTUUYECKOE IMPUMEHEHHUE: MY3bIKaJbHbIE  HMHCTPYMEHTHI,
yJIbTpa3ByKOBasi JMAarHOCTUKA B TEXHUKE W MEIULMHE, pajap, paAuONpUEMHHUK, TEJIEBH30p, AHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJH.

Konebmomieecs Ten0 Kak HCTOYHUK 3BYKa.

Habmtonenue oTpaxeHus U MpeoMIIeHU MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnn U AMPpakiui MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabmtoneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILITMTYIOM U 9aCTOTOW KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, NPEIOMIICHHE, TOJSpU3aLys,
nudpakiys, HHTEpPepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsMonuHenHOe pacpoCTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyu csera.
ToudeyHblil HICTOYHUK CBETA.



OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHui B TIIIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEJIOMIICHUS cBeTa. AOCONIIOTHBIN MOKa3arenb npenomieHus. [lomHoe
BHYTpeHHee oTpaxkeHue. [IpenenbHblil yrol MOJIHOTO0 BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. CroxxHbINM cocTaB Oesioro ceera. L[Ber.

Cobuparonue U pacceuBarolue JuH3b. ToHKas nuH3a. DOKYCHOE pacCTOsIHUE W ONTHUYecKas cuiia
TOHKON JMH3BL llocTpoeHne m300pakeHUH B COOMpAIOIIMX M PACCEMBAIOIIUX JHMH3aX. POpMyNa TOHKOM
JIVH3BI. Y BEIUUCHHE, JaBaeMOe JTMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas ontuka. Wutepdepenuus cera. KorepeHTHble HCTOYHUKU. YCIOBUA HaOMIOICHUS
MaKCUMyMOB M MHHHMYMOB B WHTEp()EPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakus cera. dudpakiuonHas pemeéTka. YcioBue HAOMIOACHHS TIaBHBIX MAaKCUMYMOB IpH
NaJIcHU MOHOXPOMATHUECKOT0 CBETa Ha AU(PPAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHUYecKUe yCTPOHCTBA M MPAKTUICCKOE MPUMEHEHHE: OYKH, Jyma, (oToanmnapar, IpOeKINOHHBIH
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, AU(PPAKIIMOHHAS PEeIIETKA, MOISIPOU.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHHE, OTPAKCHHE U TIpejloMiieHre cBeTa. OnTHYeCKHe TPHUOOPEHI.

[TonHoe BHyTpeHHEe oTpaxxeHue. Moiens CBETOBO/IA.

HccnenoBanmne cBOWCTB U300paKeHHi B TUH3AX.

Mopenu MUKpOCKoOMa, TEJIECKOIA.

HaGimronenne naTepdepeHInm cBeTa.

HaGmonenne nudpaknuu cBera.

Habmronenue aucnepcun cBera.

[Tonyyenue cnekTpa ¢ HTOMOIIBIO PU3MBI.

[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.

Habntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne nokazaresns NpeoMIIEHUs CTEKIA.

HccnenoBanue cBOWCTB N300paKeHH B THH3aX.

HaGmronenue aqucnepcuu cera.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

I'panunel  NpUMEHMMOCTH  KjaccHMueckod  mexaHuku. [locTymarel  cnenmanbHOM — Teopuu
OTHOCHUTEJIBHOCTH: HWHBApUAHTHOCTh MOJYJII CKOPOCTH CBETa B BAaKyyMe, NPHHIMI OTHOCHTEIBHOCTH
OWHIITENHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MacChl € YHEPTUEN U UMITYJIbCOM PESITUBUCTCKONW YaCTHUIbI. DHEPT Ul MOKOSL.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®oronsl. Dopmyna [1nanka cBs3u SHEprun GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMIYIbC POTOHA.

OtkpeiTne u wuccienaoBanue ¢ortoddpdexra. Ombitel A. I'. CroneroBa. 3akoHsl (orodddexra.
VYpaBuenne DitHmTeitHa s Gotodddekra. «KpacHas rpanuia» Gororddexra.

JNasnenue ceera. OnbiTel I1. H. JIeOenena.

XUMHUYECKOE ICMCTBHUE CBETA.

TexHuueckue ycTpoiicTBa M MpaKTUYECKOE NpUMEHEHHue: (QOoTodeMEeHT, (OTOJATUMK, COJTHEUHas
OaTapest, CBETOIUOI.

Jlemoncmpayuu



®dotorhPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHEro GpoTodddekra.
Cseroauos.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OmnbiTel Pesepdopaa o paccestauro o -uactuil. [Imanerapuas Moens aroma.
[ocrynatsl bopa. M3nydenue u nornomieHre GOTOHOB MPH MEPEXOe aTOMa ¢ OJHOTO YPOBHS SHEPTHH Ha
npyroi. Buasl ciektpoB. CrieKTp YpOBHEM SHEPrun aTroma BoA0pOa.
BonHoBbie cBoiicTBa yacTull. Bonubl e bpois. KopnyckynspHO-BOJHOBOM Tyaiu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYEHHE.
TexHnuyeckue yCcTpOHCTBA U IPAKTHUUECKOE IPUMEHEHHUE: CIEKTPAJIbHBIA aHaiu3 (CIEKTPOCKOI),
Ja3ep, KBAaHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habmtoienue nuHeHYaThIX CIEKTPOB U3ITYUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
HaGroienne JIMHeWYaToro CreKTpa.
Tema 3. Amomnoe a0po
DKCHEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTpOoeHUs sfapa. OTKpbITHE PaMOAaKTUBHOCTH. ONBITHI
Pezepdopna mo ompeneneHuio coctaBa paadOaKTUBHOTO wm3iydeHus. CBolicTBa anbga-, Oera-, ramMma-
u3ydeHus. BnusHue painoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHe TpoTOHA M HeWTpoHa. HykionHas monens siipa [eitzenOepra—MBanenko. 3apsa smpa.
Maccosoe uncino saapa. M3otomsl.
Anbda-pacnaa. DIEKTpOHHBIH W  TO3UTPOHHBIA  OeTa-pacnaa. [amma-uznydenue. 3aKoH
PaAMOaKTUBHOIO pacmaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.
SAnepusble peakuuu. [leneHue U CUHTE3 A1€Ep.
SAnepusiii peaktop. TepmosimepHbiii cuHTe3. [IpobmeMbl W TMEpCHEKTUBHI SIIEPHONW HDHEPTETHKHU.
DKOJIOTUYECKHE ACTIEKTHI SAEPHOU SHEPTreTHKU.
OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
MeTo1p1 HAONMIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.
dyHaaMeHTanbHbIe B3auMOIeicTBU. EqUHCTBO (hr3nueckoit KapTUHBI MHpa.
TexHuueckue ycTpoNCTBa M MPAKTUYECKOE NPHUMEHEHHUE: NO3UMETp, KaMmepa BuibcoHa, saepHBII
peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TYnK HOHU3HUPYIOLIUX YACTHII.
Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusm).

Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3NKH

Oransl pa3BuTus acTpoHoMuu. [IpukinagHoe 1 MUPOBO33pEeHUYECKOE 3HAYCHHE aCTPOHOMHUH.

Bup 3Bé3qn0ro Heba. Co3Besnus, spKue 3BE31bl, IUIAHETHI, X BUAUMOE JABHKEHHE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE34. 3BE3IBI, UX OCHOBHBIE
XapakTepUCTUKHU.  JlmarpaMma  «CHEKTpAJIbHBIM  KJAcC  —  CBETUMOCTb».  3BE3[bI  TJIABHOM
II0CJIEI0BATENBHOCTU. 3aBHUCHUMOCTh «Macca — CBETHMMOCTb» Ul 3BE3]] IVIABHOW IOCIIEIOBATEIIbHOCTH.
Buyrpennee ctpoenue 3B€31. COBpeMEHHBIE NPEICTABICHUSI O IPOUCXOXACHUU U 3Bomonuu CoiHIa U
3BE3/. DTanbl )KU3HU 3BE3.



Mueunsiii [1yts — Hama ["amaktuka. [lonoxkenne u neuxenne Connua B ['amaktuke. TUMbl ralakTHK.
Pannoranaktuku 1 kBazapbl. UEpHbIE ABIPHI B sIpax TAIAKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa66ma. Pasberanue ranaktuk. Teopus Bombiioro
B3pbIBA. PEMKTOBOE M3IlydyeHue.

MacmrabHas cTpykrypa Beenennoit. MetaranakTuka.

Hepeménabie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmtonienuss HEBOOPYXEHHBIM TJIA30M C HCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPWIOKEHUN s
ornpeziesieHus] TOJOKEeHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MIOJIYIIAPHUSL U IPKUE 3BE3MBI.

Habmronenus B reneckon Jlynsl, manet, Mieunoro Ilytu.

O6o0maroniee NoBTOpeHne

Ponb ¢u3uku u acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COLIMAIbHOM M ATHYECKOH chepax
NeSITEIbHOCTH 4eJIOBEKa, POJIb U MeCTO ()M3MKUM M aCTPOHOMHHM B COBPEMEHHOW HAay4HOW KapTHHE MHUDA,
poiib  (U3HYECKON Teopuu B (POPMUPOBAHWUU TPEACTABICHUH O (U3MUYECKON KapTUHE MHpA, MECTO
dusznyeckoil KapTHHBI MHpa B OOIIEM psAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX IPEACTABICHUI O
PUPOE.

Me:xnpeamerHble CBSI3U

Nzydenne xypca ¢pu3uku 6a30BOro ypoBHs B 11 Kitacce oCymecTBiIsIeTcs ¢ YIETOM COACpKaTESIbHBIX
MEXIPEAMETHBIX CBSI3€l C KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C HM3YYEHHEM METOJIOB HAy4YHOTO IO3HAHUS: SIBJICHUE,
Hay4HbIi (akt, runore3a, (Qu3mueckas BEIMYWHA, 3aKOH, TEOpHs, HAONIOJEeHHE, JKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHMH, TpPUTOHOMETpUYecKHe (PYHKIMH: CHUHYC, KOCHHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPBl M MX IPOECKIUM HA OCHU
KOOpJIMHAT, CJIO)KEHHWE BEKTOPOB, IPOMU3BOJHBIE DSJIEMEHTapHbIX (YHKUMH, TMpU3HAKU TOA00HS
TPEYroJIbHUKOB, ONIPEIeICHHE IIJIOLAAN IUIOCKUX GUryp u o0bEma Ted.

buonocus: >nextpuueckue SBJICHUS B )KUBOM MPUPOAE, KoJieOaTeIbHbIE IBUKEHUS B AKUBOW IPUPO/IE,
ONTUYECKHUE SIBJICHUS B )KUBOHM MPUPOJE, AEHCTBUE PaAUALIMH HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKash CTPYKTypa TBEPABIX TeEJ, MEXAHHU3MBI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIBHBIN aHaIH3.

I'eocpagpus: MarHUTHBIE TIOJIFOCA 3EMIIH, 3aJI€)KH MarHUTHBIX pyJ, GOTOCHEMKA 36MHON OBEPXHOCTH,
IIpeJICKa3aHue 3eMJIETPSCEHUH.

Texunonoeusi: JNWHUM  DJIEKTpOIlepenad, TEHEpaTop IEPEMEHHOr0 TOKa, 3JIEKTPOJBUIaTEllb,
MHAYKIIMOHHAS Te4b, pajap, paauolnpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neub, npoeknoHHbII
anmnapar, BOJIOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

OcBoenue yueOHOrOo mpemMera «®duszmkay Ha YpOBHE cpeaHero oodmero odpasoBaHus (0a30BBIHA
YPOBEHB) JOJDKHO OOECHEUUTh JOCTHKEHHE CICIYIOIUX JTMYHOCTHBIX, METAIPEAMETHBIX M IPEIMETHBIX
00pa3oBaTENbHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3ybTaThl OCBOCHUs yueOHOro npeamera «Pu3uKa» JOIKHBI OTpakaTb TOTOBHOCTh
U CIIOCOOHOCTh O0Y4YarolUXcs PYKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTPEHHEH MO3MLUEH JIMYHOCTH,
CHCTEMOW IEHHOCTHBIX OpPUEHTALWH, TO3UTHBHBIX BHYTPEHHHX YOEXKICHHUH, COOTBETCTBYIOLIMX
TPaIUIIMOHHBIM IIEHHOCTSM POCCHICKOrO 0OIIecTBa, pPACHIMPEHHE >KU3HEHHOTO OIbITa W OIbITa
JeSTeIbHOCTH B MPOLIECCE pealu3allMd OCHOBHBIX HAlpaBJIEHUH BOCIUTATEIbHON IEATENILHOCTH, B TOM
qHcIIe B YaCTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTh TPAXKIAHCKON TO3MIMHU OOYydYaromerocs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00I1eCcTBa;

IPUHATHE TPATULMOHHBIX O0IIEYEIOBEYECKUX IT'YMAHUCTUUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JESTEILHOCTh B HHTEPECaxX IPakJaHCKOTO OOIIECTBa, y4aCTBOBAThH B
CaMOYIIpaBJICHHH B 00pa30BaTeIbHOW OpraHU3aINH;

YMEHHUE B3aUMOJECHCTBOBaTh C COLMAIbHBIMH MHCTUTYTAMHU B COOTBETCTBHM C MX (YHKLUHAMHU U
Ha3HA4YEHUEM;

TOTOBHOCTH K TYMaHHUTapHOH U BOJIOHTEPCKOM NIETETHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTb POCCUHCKOM Ipa)1aHCKON UAEHTHYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TIOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHXXEHHUSM POCCHUMCKHMX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOT 0 TIOBEACHUS;

CIOCOOHOCTh OLIEHMBATh CHUTYAallMI0 M TNPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOUICHHE K MHpPY, BKJIIOYas OSCTETUKY HAYYHOTO TBOPUYECTBA, IMPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy/10BOro BOCIIMTAHUS

MHTEpEC K Pa3NUuHBIM cdepaM NpoPecCHOHATbHON AEATENbHOCTH, B TOM YHCIE CBSA3aHHBIM C
¢u3MKOM M TEeXHUKOH, YMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOp Oyayiied mpodeccuu U pealn3oBbIBATH
COOCTBEHHBIC )KU3HECHHBIC TUIAHBL;

TOTOBHOCTb U CLIOCOOHOCTH K 0OPa30BaHMIO U CaMOOOPa30BaHUIO B 00J1aCTH (PU3UKU HA IPOTSHKEHUN
BCEM KU3HU;

6) 3K0JI0rHYecKOro BOCIIMTAHUSA:

Cc(OPMHPOBAHHOCTb IKOJIOTUYECKON KYIbTYphl, OCO3HAHUE INI00ATBHOIO XapaKTepa dKOJIOTHYECKUX
npo0em;

IJIJAHUPOBAHUE M OCYILECTBICHHUE NECUCTBUH B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHUA LeEJeH
YCTOMUYMBOTO Pa3BUTHS YETIOBEUECTBA;

paclIpeHue OmbITa IeTEIbHOCTH 3KOJIOIMYECKON HANPaBIEHHOCTH Ha OCHOBE MMEIOLIMXCS 3HAaHUN
1o Gpu3MKe;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS



C(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
(bU3UYECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAYYHOW JEATEIIbHOCTH, TOTOBHOCTh B TIpOLECCe W3YYCHHUS (QHU3UKU
OCYHICCTBJIATD IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3oBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENILHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

ONPEIEATh UEIH IEATEIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;

pa3pabarbiBaTh IUIAaH PELICHUS MPOOJIEMBbl C YYETOM aHaidM3a HMEIOIIUXCS MAaTepUANbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YyJbTATOB LIEJSM, OLICHUBATh
PHUCKH MOCIEACTBUMN AESATENbHOCTH;

KOOPJMHUPOBATH U BHIMOJHATH padOTy B YCIOBUSAX PEAbHOTO, BUPTYaTHHOTO 1 KOMOMHUPOBAHHOTO
B3aMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBble uccienoBarebCckue A1eiCTBHA:

BJIa/IETh HAYYHOU TEPMHHOJIOTUEH, KIIFOUEBBIMU MTOHATHAMHI U METOIaMU (PU3UYECKON HAYKH;

BJIQJICTh HABBIKAMHU y4eOHO-HMCCIIE0BATEIILCKON M TMPOEKTHOM JEATEIHHOCTH B 00JacTh (DM3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITENIFHOMY IOHWCKY METOJOB peIleHHUs 3a1ad (PU3NYECKOro
COJIEpKaHus, IPUMEHEHUIO PA3JINYHBIX METOA0B [TO3HAHUS;

BJIQJIETh BHMJAMHU JESATEIBHOCTH 10 TOJYyYEHUIO HOBOIO 3HAHMS, €ro HHTEpIpeTaIuH,
peoOpa30BaHUIO U IPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX CUTYAlUsAX, B TOM YHCJIE MPU CO3AaHUN YUEOHBIX
MPOEKTOB B 00JacTu (HU3HKHY;

BBISBJIATh NPUYMHHO-CIEJCTBEHHBIE CBA3M M AKTYaJIM3UpOBATh 3aJady, BBIIBUraThb THUIIOTE3Yy €€
pelleHns, HaXOJUTh apryMEHThl MJs JOKa3aTelIbCTBa CBOMX YTBEP)KIEHUH, 3ajaBaThb HapaMeTpbl U
KPUTEPUHU PELLICHUS;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJAE PELICHMs 3a7aud PeE3yJIbTaThl, KPUTUYECKH OLICHMBATH MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYIHPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEJIbHON NESATENILHOCTH, B TOM YHCIIE
IpU U3yYeHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh MPUOOPETEHHBIH OMBIT;

YMETh MEPEHOCUTDH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00aCTh KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX o0IacTel;

BBIIBUTATh HOBBIE HJIEU, MIPEJIaraTh OPUTMHAIBHBIE TOAXOAbl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33J1a4Hl, JOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHHUS.

Pabora ¢ undopmanmeii:

BJIa/IETh HAaBBIKAMM TOJy4YeHUS HMHGOpMAIUU (PU3NYECKOTO COJEp’KaHUS U3 MCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISATh IMOUCK, aHAIN3, CUCTEMAaTU3AIMI0 U UHTEPIPETAUI0 HHPOpMaLUU
Pa3NUYHBIX BUAOB U (OPM NPEIACTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIOJIb30BaTh CpPEACTBA HMH(DOPMALIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B peIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3aJ1a4 C COOMI0ACHUEM TpeOOBaHMI H)PrOHOMHUKH,
TEXHUKA O€30IaCHOCTH, THUTHUEHBI, pecypcocOepexeHus, TMpaBOBBIX M OITHUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOH 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (M3MYECKOTO COJEp’KaHUs B pa3IUYHbIX (Qopmarax ¢ ydy€TOM Ha3HaueHUs
nH(OpMaLIUY U 1IeJIeBOI ayAUTOPUH, BEIOUpAs ONTUMANBbHYIO (hOpMY MPEICTABICHUS U BU3YAIU3AIIUH.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYILIECTBIATH OOIIEHNE HA ypoKaX (PU3UKU M BO BHEYPOUHOIl 1€ TEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U cMATYaTh KOH(GIUKTHL;

pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW ¥ MHMBUIYaJIbHONU PaOOTHI;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JCHCTBHI ¢ yu€TOM OOLIUX UHTEPECOB U BO3MOKHOCTEH
Ka)JI0T0 WICHA KOJIJIEKTHUBA;

IIPUHUMATDH LE€JIU COBMECTHOW JESATEIIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH AECUCTBUSA 10 €€
JOCTHIKEHHIO: COCTABIIATH TUIAH JICHCTBHIM, paclpeIesiATh POJIK ¢ y4ETOM MHEHUH yJaCTHUKOB, 0OCYKIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIaJa U KaXJOr0 yYacTHHKA KOMaHIbl B OOIIMK pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

IpenjgaraTb HOBBIE IPOEKTHl, OLEHUBaTh HUAEH C TO3UIUM HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYUIECTBJISAITh IO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PAa3JIMYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHbIe YHHBepCAJIbHbIE yUeOHbIe 1eiicTBUS
Camoopranmszaums:

CaMOCTOSITEIIHO OCYIIECTBIIATH MMO3HABATEIBHYIO JACITEILHOCTh B 007aCTH (DU3UKU M aCTPOHOMHH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATH COOCTBEHHEIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS PACUETHBIX U KaUeCTBEHHBIX 3aJady, IJIaH BBITOJIHEHUS
MPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHU;

JlaBaTh OIEHKY HOBBIM CHTYAIlHIM;

pacImpsaTh paMKH Y9eOHOTO MPeMETa Ha OCHOBE JIMIHBIX MPEATIOYTCHHUIT;

JIeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO JSPYAUIMH B 00JIacCTH (U3MKH, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, BHOCUTH KOPPEKTUBHI B €S TEIBHOCTh, OLIEHUBATh COOTBETCTBUE
PE3YNBTATOB LIETSM;

BIIQJICTh HABBIKAMU IT03HABATEIHHOW peIICKCHMM KaK OCO3HAHHS COBEpIIAEMBIX JCHCTBUU U
MBICITUTEIIBHBIX MTPOIIECCOB, X PE3YJIbTATOB M OCHOBAHHIA,

MCIOJIb30BaTh MPUEMBI pe()ICKCUU TSl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;

yYMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHHUS M0 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI M aQpTYMEHTHI IPYTHX MIPH aHAIH3E PE3YIbTaTOB JACITCILHOCTH,

MIPUHUMATH Cce0sl, TOHMUMas CBOM HEJOCTATKH M JIOCTOUHCTRA;

MPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX MIPH aHAIHU3E PE3YIbTaTOB ACITEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce A0CTHXKEHHS TMIHOCTHBIX PE3Yy/IbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS YPOBHS
CpemHero o0mero o0pa3oBaHUS Y OOYYaIOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEJUICKT,
MpeoIararomii chOpMUPOBAHHOCTE:

CaMOCO3HAHUSI, BKIIIOYAIOIIETO CIMOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBLHOE COCTOSIHHE, BHJIETh
HaIpaBJICHUS Pa3BUTHS COOCTBEHHON AMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ceO€;

CaMOpEryJIUPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IMPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBE/ICHNE, CIIOCOOHOCTh aJaNTHUPOBATHCS K IMOIMOHAILHBIM U3MEHEHUSM U TPOSIBISATH THOKOCTb, OBITH
OTKPBITHIM HOBOMY;;

BHYTpEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH CTpeMJIEHHE K JOCTI)KEHHUIO LIeNTU U YCIEXy, ONTUMHU3M,
MHUIMATUBHOCTh, YMEHUE IeHCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEH;



SMIIATHH, BKJIIOYAIONMIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHHE APYIHX, YYUTHIBATH
ero IpH OCYIIECTBICHUU OOLIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO;

COIMAJbHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAaWBATh OTHOLICHHUS C JPYTHMH JIIOJbMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3periaTb KOH(PIUKTEHI.

INPEJIMETHBIE PE3YJIbTATHI

K konmy oOydenust B 10 Kjacce mpeaIMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE JODKHBI OTPakaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMCHHIA:

JIEMOHCTPHPOBATh HA MPHUMEpPaxX Pojb U MECTO (PM3MKU B (POPMHUPOBAHUU COBPEMEHHOW HAyIHOU
KapTUHBI MUPa, B PA3BUTHU COBPEMCHHOW TEXHUKH U TEXHOJIOTHIA, B IPAKTHYCCKOMN JIeATEIbHOCTH JIFOJICH;

VYHUTHIBATh TPAHMIBI MPUMEHCHHS H3YYCHHBIX (DH3UYECKMX MOJIENe: MaTepuajibHasi TOYKa,
WHEpIHaIbHAsT CUCTeMa OTCYETa, abCONIOTHO TBEPAOE TENO, UACANBHBIA Ta3, MOJEINU CTPOCHHUS Ta3oB,
KHUJIKOCTEH U TBEPIBIX TEJ, TOUCUHBIN ICKTPUICCKUI 3apsi/i IPH PEIICHUU GU3NICCKUX 3a/1a4;

pacrno3HaBaTh (pU3NYECKUC SIBICHHS (IIPOILECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MECXaHHKH,
MOJICKYJISIPHO-KMHETUYECKON TEOPUH CTPOCHMS BEIIECTBA M DIICKTPOJMHAMUKU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBIKEHHE, CBOOOIHOE IaJ[CHUE TeN, JBMIKCHHUE IO OKPYKHOCTH,
WHEpIHs, B3auMojieicTBUE Tell, Mudy3usi, OPOYHOBCKOE JBIIKCHUE, CTPOCHHE JKUIKOCTEH M TBEPIBIX
TeJ, M3MCHCHHE 00bEMa Tel MNpU HarpeBaHUU (OXJIAKIACHHH), TEIUIOBOC pPaBHOBECHE, HCIIAPCHHE,
KOHJICHCAIIMS, TUIABJICHUE, KPUCTAJUIM3AIUs, KHIICHUE, BIAKHOCTh BO3/yXa, MOBBIINICHUE TABJICHUS ra3a
IIPH €r0 HarpEeBaHUU B 3aKPHITOM COCYJE, CBS3b MEXKY MapaMeTpamMH COCTOSHUS ra3a B H30IpPOIEccax,
AJIEKTPU3AIHS TEJ, B3aUMOJICHCTBHUE 3aPSJIOB;

OIKCHIBATh MEXAHWYECKOE JBIDKECHHE, HCIONb3ys (U3NYECKHE BEIUYMHBL KOOPIMHATA, MYTh,
nepeMelieHne, CKOpOCTh, YCKOpPEHHe, Macca Tela, Cujla, UMIYIbC Tela, KUHETHYecKas »SHEeprus,
MOTCHIMATbHAS DHEPIHs, MEXaHW4ecKas padoTa, MEXaHWYeCKas MOIIHOCTh; MPU OMHCAHWUU IMPABUIHHO
TPaKTOBaTh (DM3MUECKHUNA CMBICT HCIOJIB3YEMBIX BEIWYMH, WX OOO3HAYEHWS W CIAWHHIBI, HAXOIWTh
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMU BETUYUHAMU;

OMKCHIBATh W3YYEHHBIE TEIJIOBbIE CBONCTBA TENl M TEIJIOBBIC SIBICHUS, HCIONB3YS (PUINUYECKUE
BEJIMYMHEIL: JIaBJICHUE Ta3za, TeMIepaTypa, CPeaHss KHHETUYCCKas JHEPTHs XAOTUYCCKOTO JIBHIKEHUS
MOJICKYJI, CPETHEKBAIpPATHYHAs CKOPOCTh MOJICKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPSHHSS dHEPrus, padbora
raza, kod(hpUIMEeHT MOJIe3HOro AEHCTBUS TEIJIOBOTO ABUTATENs; MPU OMUCAHUH MPABUIBHO TPAKTOBATH
(bu3MUecKUi CMBICT HCHONIB3YEMBIX BEIUYUH, MX OOO3HAYEHHUS M EIUHHIIBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BEIMYUHY C IPYTUMHU BEIIMUHUHAM;

OIMCHIBATh M3yYCHHBIC JICKTPHUUCCKHE CBOMCTBA BEIIECTBA U JICKTPUYCCKHE SBICHUS (ITPOIECCHI),
UCTIONB3YSl (PU3UUYECKUE BEIIMYUHBI: AJIEKTPUUYECKUHN 3apsifi, dIEKTPHUUECKOe MOoJe, HAMPSHKEHHOCTD MO,
MOTEHIIUAJ, Pa3HOCTh TMOTEHIMAIOB; TMpPH OINWCAHUU TPABHIBLHO TPAKTOBaTh (UIUUYECKUN CMBICTT
WCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAUCHUS W CIUHUIIBI, yKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BEITUYNHAMU;

aHAIIM3UPOBATh (PU3UUECKHE MPOIECCHl U SBICHUS, UCIONb3ysd (GU3MUECKHUE 3aKOHBI U MPUHIIHIIGL:
3akoH BcemupHOro TsaroteHus, |, Il u Il 3akonsl HproTOHA, 3aKOH cOXpaHEHHS] MEXaHUYECKOW IHEPTHH,
3aKOH COXPAHCHHS HWMITYJIbCa, MPUHITUI CYIECPIIO3UIIMN CHJI, TPUHITUI PaBHOIPABHS HHEPITHATBHBIX
CHUCTEM OTCUYETa, MOJIEKYJISPHO-KMHETHUECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpenHell KMHEeTUYEeCKOW PHEPTUH TEIJIOBOTO JIBIKEHUS MOJIEKYT C a0COMIOTHOM TeMIepaTypoid, MepBhIii
3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHHsI dJICKTPUUECKOTO 3apsiia, 3akoH KyioHa, Mpu 3TOM paznuvarh
CJIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE M YCJIOBHS (TPaHMIIBI, 0OJIACTH)
MIPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPHHIIMIIBI JIEHCTBUS MAIlMH, NPUOOPOB M TEXHHYECKUX YCTPOMCTB;
pa3nuyaTh yCIOBHS HX O€30MAaCHOTO MCIIOIh30BAHUS B TIOBCETHEBHOM KU3HU;

BBITIOJIHATh ~ OKCIIEPUMEHTBI 110 HCCJICIOBAHUIO  (U3WYCCKUX SBJICHHA W  IPOIECCOB C
WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHHUH, MpPH 3TOM (HOPMYJIMPOBATh MpoOeMy/3aaady |



TUIIOTE3Yy y4eOHOro 3KCIEPHUMEHTa, COOMpaTh YCTAaHOBKY M3 IPEAJIOKEHHOIO 000pYyl0BaHUS, IPOBOIUTH
OIBIT U (JOPMYJINPOBATH BBIBOJIBI;

OCYLIECTBIIATh MpPSIMBbIE M KOCBEHHbIC M3MEpPEHHs (PU3NYECKUX BEIUYMH, NPU 3TOM BBIOMpAThH
ONTUMANIBHBIA  CIIOCOO W3MEPEHUsT M HUCIOJb30BAaTh M3BECTHBIE METOABI OICHKH MOTPEHIHOCTEH
U3MEPECHU;

UCCIIeIoBaTh 3aBUCHUMOCTH MEXJIy (U3MUYECKUMH BEJIMYMHAMH C MCIOJb30BAaHMEM MPSIMBIX
W3MEPEHUH, IIPU ITOM KOHCTPYMPOBATh YCTAaHOBKY, (DUKCHPOBATh pe3yJbTaThl OJyYEHHON 3aBUCUMOCTHU
($u3NUYeCKUX BETUYMH B BUJE TaOIUI] U TpaUKOB, AETaTh BEIBOBI 10 pe3yJIbTaTaM MCCIIET0BaHMS;

coOmogaTh mpaBuwia 0€30MacHOro TpyJda NpU IMPOBEIACHHUU HCCIIEAOBAaHUN B paMKax ydeOHOTo
HKCIEPUMEHTa, Yy4eOHO-MCCIE0BATENbCKOM M IPOEKTHOM  JIEATENBHOCTH C  HMCIIOJIb30BaHHEM
U3MEPUTENBHBIX YCTPOUCTB U J1JaOOPaTOPHOI0 000PYAOBaHUS;

pemats pacuéTHbIC 3aJIa4M C SIBHO 33JJaHHON (PU3MUECKON MOJIENbIO, UCIIONB3Ys (PU3HMUECKUE 3aKOHBI
Y IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7audl BEIOUPATh (U3NYECKYIO MOJIEIb, BBIICIATH (PU3NIECKHE
BEIMYMHBI U (HOPMYIIbI, HEOOXOAUMBIE A €€ pelIeHus, IPOBOJUTh Pacy€Thl U OLEHUBATh PEaTbHOCTb
MOJIyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUHHBI;

pemaTh KaueCTBEHHBIE 3aJayd: BBICTPAWBATh JIOTMYECKH HETMPOTUBOPEYMBYIO  IIETIOUKY
paccyXJIeHHi ¢ ONOPOr Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,;

UCIOJb30BaTh MPHU pEIIEHUH Y4eOHBIX 3a/ad COBPEMEHHble MH(POPMALMOHHBIE TEXHOJOTHH IS
IIOUCKA, CTPYKTYPUPOBAHMs, MHTEPINPETAllMd U NPEACTaBICHUs Y4eOHOW M Hay4yHO-IOMYJSPHOM
uHpOpMAlUY, TOJYYEHHOW W3 PA3IUYHBIX HCTOYHHUKOB, KPUTUYECCKH AaHAIM3HPOBATH IOy4aeMyIO
nH(pOpMAIIHIO;

IPUBOANUTH HPUMEPHl BKIANAa POCCUUCKUX M 3apyOEKHBIX Y4EHBIX-(DU3UKOB B pPA3BUTUE HAYKH,
00BsSICHEHHUE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTIOJB30BAaTh TEOPETUYECKHE 3HAHUS MO (HU3UKE B IMOBCETHEBHOM KHM3HH ISl OOECTIeYeHUs
0e30macHOCTH MPHU O0palIeHNH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOHCTBAMH, JUISI COXPAHEHHUS 310POBBS
U COOJIOZICHHSI HOPM 9KOJIOTHYECKOTO MOBEIEHUS B OKPYXKAOLIEH cpene;

paboTaTh B IpyIe ¢ BHIIOJHEHUEM Pa3IMYHBIX COLMANIBHBIX POJIEH, MIIaHUPOBATh paboTy IPYIIIEL,
paMoHAFHO PACHIPENEINATh O0S3aHHOCTH M TUTAHUPOBATH JIESATEIFHOCTh B HECTAHNAPTHBIX CHTYallUsX,
aJIeKBaTHO OIICHWBATh BKJIA]] K&KIOTO U3 YIaCTHHUKOB I'PYIIIHI B PEIIEHUE pacCMaTpUBaeMON TPOOIEMBI.

K koniy o0yuyenus B 11 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTb
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

JIEMOHCTPHPOBATh HAa MPUMEpPax pojib U MeCTO (QU3NKKA B (POPMHUPOBAHUHM COBPEMEHHOH HAyYHOUH
KapTHHBI MHpPa, B PA3BUTHUU COBPEMEHHOW TEXHUKU W TEXHOJIOTHH, B IIPAKTHUECKON EATEITHHOCTH JIFOJICH,
LEJIOCTHOCTh ¥ €MHCTBO (pr3MuecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHHIBI MPUMEHEHHUS H3YyYEHHBIX (U3MUECKUX MOJeNeil: TOYEUHBIH 3IeKTPUUYECKUN
3apsif, JIyd CBeTa, TOUEYHBI UCTOYHUK CBETA, SJ€pHAas MOJENb aToMa, HyKJIIOHHasi MOJIelIb aTOMHOTO Si7pa
IIpU pelIeHnn (PU3NYECKuX 3a/1ay;

pacrio3HaBaTh (uznyeckue sABJICHUSA (TMPOLECCh])) W OOBACHATH HMX Ha OCHOBE 3aKOHOB
AJIEKTPOJAMHAMUKNA M KBAHTOBOM (DM3MKHU: 3JIEKTPUYECKash TMPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHAYECKOE, MarHWTHOE JCHCTBHUS TOKAa, B3aMMOJCHCTBHE MAarHWUTOB, JJIEKTPOMArHUTHAs WHITYKIIHS,
JEeWCTBUE MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM M JIBHKYIIAKCS 3apsifl, SJICKTPOMAarHUTHBIC KOJICOaHUs
U BOJIHBL, MpPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, OTpakK€HHe, IpeIOMICHHe, WHTephepeHIys,
mudpakuus M TOJSApU3alUs CBeTa, JHcIepcus cBera, (oroanekrpuueckuil sddexr (pororddexr),
CBETOBOE JIaBJICHHE, BO3HUKHOBEHHE JIMHEHYaTOro CHEeKTpa aToMa BOJIOPO/A, €CTECTBEHHas W
HCKYCCTBEHHAsl paIMOAKTUBHOCTb;

ONHKCBHIBaTh HU3y4YCHHbIE CBOICTBAa BellecTBa  (DICKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AJIEKTPUUYECKYIO TIPOBOJUMOCTD PA3IMYHBIX CPE) M NEKTPOMArHUTHBIE SBJICHHS (IPOLECCHI), UCTIOIb3Ys
¢u3nyeckre BETMYUHBL: IEKTPUUECKUHN 3apsijl, CHJIa TOKA, SJEKTPUYECKOE HANpsKEHUE, HIIEKTPUYECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHLUAIOB, MIEKTPOABIKYIIAs CUila, paboTa TOKA, MHAYKLIUS MarHUTHOTO
noJsi, cuia Amnepa, cuia JlopeHna, MHIYKTUBHOCTb KaTYIIKH, SHEPIHsl 3JEKTPUYECKOIO0 U MarHUTHOTO
MoJiei, Mepuoj M yactora KojeOaHWil B KojeOaTenTbHOM KOHTYype, 3aps] M cuja TOKa B Ipolecce



rapMOHMYECKUX 3JIEKTPOMAarHUTHBIX KOJIeOaHWH, (POKYCHOE pacCTOSHHE W ONTHYECKas CHIIA JIMH3BI, TIPU
OIMCAHUM TPABHIBHO TPAKTOBAaTh (U3UUECKHHA CMBICI HCIIOIb3yEeMBIX BEIHYUH, MX OOO3HAYECHUS U
eIMHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOINNE JAHHYIO (M3UUECKYIO BETMUMHY C APYTHMH BETHIHHAMM;

OIUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHHUS W IIPOLIECCHI, HCIONb3Yys (U3UUECKHE BEIUYMHBI:
CKOPOCTB 3JICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTa CBETA, YHEPTUs U UMITYJILC (DOTOHA, MEPUO/]
NOJTypacraja, SHEeprHs CBS3U aTOMHBIX SJep, PU ONMUCAHUH MPABHIIBHO TPAKTOBATh (DMU3UUECKHHA CMBICI
UCTIOJIB3YEMBIX BEJIWYMH, UX OOO3HAUCHMS WM E€IUHMIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOLINE JAHHYIO
(GU3MUECKYIO BEJTMYMHY C IPYTUMH BEJIMYMHAMU, BBIYUCISTH 3HAYCHHE (PHU3MUYCCKOI BEITMYHMHBL;

aHAIM3UPOBATh (PM3MYECKUE MPOLIECCHl U SIBJICHUS, MCIONb3Ysl (PU3NYECKUE 3aKOHBI M IPUHLHUIIBL:
3akoH OMa, 3aKOHBI IOCJIEOBATEIBLHOTO U MAapaIeIbHOTO COSAMHEHUS NMPOBOJHHUKOB, 3aKOH JKOyis—
Jlenna, 3aKOH 3JIEKTPOMArHUTHON MHIYKIUH, 3aKOH NPSIMOJIMHEHHOIO PACHpPOCTPAHEHUSI CBETA, 3aKOHBI
OTpaXCHUS CBETa, 3aKOHBI TPEJIOMIICHUS CBeTa, ypaBHeHue ODiHmTelHHA it (oTodddekra, 3aKoH
COXpaHEHHs PHEPTUH, 3aKOH COXPAHEHHUS MMITYJbCa, 3aKOH COXPAaHEHHs SJIEKTPHUYECKOTO 3apsjia, 3aKOH
COXpaHEHHsI MacCOBOT'O YHCIa, MOCTYNaThl bopa, 3aKOH pagroakTHBHOTO pacmaja, MpH 3TOM pa3iindaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TPaHUIBI, 00JIAaCTH)
PUMEHUMOCTH;

OIPECISITh HANpPABJICHUE BEKTOpPA HWHAYKIIMKM MAarHUTHOTO MOJSl MPOBOJAHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl JlopeHna;

CTPOUTH U OMHCHIBATh N300pakeHUEe, CO3aBaeMOe IJIOCKUM 3€pKajioM, TOHKOH JINH30M;

BBINIOJIHATh ~ OKCIIEPUMEHTBI [0  HCCIENOBAHUIO (U3UYECKUX SBJICHHA W  TPOLECCOB C
UCIIOJIb30BAHUEM IMPSIMBIX M KOCBCHHBIX H3MEPEHHM: HpU 3TOM (HOpMYIUpOBaTh TpoliieMy/3anady u
THIIOTE3y Y4eOHOTr0 HKCIIEPUMEHTa, COOMPATh YCTaHOBKY U3 MPEAJIOKEHHOTO 00OPYIOBaHUS, MPOBOJUTH
OIBIT U ()OPMYITUPOBATH BBHIBO/IBI;

OCYIICCTBIISATh MpPSMbIE M KOCBEHHBbIC H3MEpeHHs (U3MUSCKMX BEJIMYHMH, MPHU 3TOM BBIOMPATH
ONTHMAIBHBIA CHOCO0 W3MEPEHHsST M KCIOJb30BaTh W3BECTHBIC METO/ABI OLEHKH IOTPEIIHOCTEH
U3MEPEHMUI;

UCCIIeI0BATh 3aBUCUMOCTH (PU3UUECKHUX BEITMYUH C MCIIOIB30BAHMEM NPSMBIX U3MEPEHHI: TIPH STOM
KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YJILTAThI MOJYYEHHON 3aBUCUMOCTH (DM3MUSCKUX BEJIMYMH B
BUJIE TaOIUI U TPpa)MKOB, IeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMS;

coOmroiaTh TpaBmia OE30MacHOTO TPyAa IMpH IMPOBENECHHM HCCIENOBAaHUM B paMKax ydeOHOTo
IKCIIEPUMEHTa,  y4eOHO-HCCIIEOBATENbCKOM M HPOEKTHOW  JESTENbHOCTH C  WCIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

peniath pacu€THBIC 33/1a4H C SIBHO 3aJJaHHON (PU3NUECKON MOJICINBIO, HCIIONB3YS (PH3HYECKUE 3aKOHBI
Y TIPUHLIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 3a/1a4M BBIOMPATh (PU3UYECKYIO MOJIEIb, BBIACTATh (PU3UUSCKHE
BEJIMYMHBI U (POPMYJIbI, HEOOXOJUMBIC U €€ pEelICHHs, MPOBOIUTH PAcU€Thl U OLIEHUBATH PEaTbHOCTH
MOJYYEHHOTO 3HA4YeHHsI (GPU3UUECKON BEITHMUYHMHBI,

pemiath  KauyeCTBEHHbIC 3a/aud: BBICTPAMBATH JIOTHYECKH  HEMPOTHBOPEUYHMBYIO  IIEMIOYKY
paccyXJIeHHl C OTIOPO Ha N3y4ECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3NYECKHE SBICHMUS;

UCIIOJIb30BATh NPH PEIICHHH YYEOHBIX 3aJad COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHU IS
MOUCKA, CTPYKTYPUPOBAHMsS, HWHTEPIPETAIlMd W TPEACTABICHHUS Yy4eOHOH W HAyYHO-TIOMYJISPHOU
UHpOpMAIIMY, TOJYYCHHOW W3 Pa3UYHBIX MCTOYHHUKOB, KPUTUYECKH aHAJIM3HPOBATh IMOJYYaeMYIO
uH(pOpMaIINIO;

OOBSCHSTH MPHHIUIIEI ICHCTBUS MAIlIUH, IPHOOPOB U TEXHUYECKHX YCTPOMCTB, pa3inyarh YCIOBUS
uXx 0€30MMacHOr0 UCIOJIb30BAHUS B TOBCEAHEBHOM KU3HH;

NPUBOIUTH MPUMEPHI BKJIAJla POCCHHCKUX M 3apyOeKHBIX Yy4EHBIX-(M3UKOB B pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYIKAIONIETO MUPA, B PAa3BUTHUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BATh TCOPETHYECCKUE 3HAHUS N0 (U3UKE B TOBCEJHEBHOW KHM3HU Il OOCCICUCHHUS
0e30MacHOCTH MpH OOpaLICHUH ¢ TPUOOPAMH U TEXHUYECKHMHU YCTPOWCTBAMH, IJISl COXPAHEHHUS 3I0POBBS
U COOTIONICHNST HOPM 3KOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIIEH Cpere;



paboTaTh B IPYIIE C BBHIOJIHEHUEM PA3IUYHbBIX COLMAIBHBIX POJIeH, IIaHUPOBAaTh PaboTy TPYIIIILI,
paloHaIbHO paclpeiesaTh 00s3aHHOCTU U IUIAHUPOBATH JIEATENIBHOCTh B HECTAHIAPTHBIX CHUTYalMSIX,
a/IeKBaTHO OIICHUBATh BKJIAJ KaXJ0T0 U3 YUaCTHUKOB TPYIIIbI B PEHICHUE pacCCMAaTPUBAEMO MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB SeKTpOmHbIE dopmupyembie
COIUATIBHO
HaumenoBaHue pa3jiesioB U (undposbie)
Ne /i Koutpoabueie IIpakTuueckue 3HAYUMble H
TeM NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI LIECHHOCTHbIE
pecypchl
OTHOIIIEHUS
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
11 ®u3nKa U METObI HAYYHOI'O 2 bubnnorexa [HOK 24
' HO3HAHUSA https://m.edso0.ru/7f41bf72 '
Hroro no pazgeny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72 26
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72 34
3aKOHBI COXpaHEHUs B bubnnorexka [JOK
23 MeXaHHUKe 0 1 1 https://m.edso0.ru/7f41bf72 210
Hroro 1o pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnmoreka [JOK 46
' KHHETHYECKOU TEOPHUH https://m.edsoo.ru/7f41bf72 '
bubmuoreka [JOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72 4.6
33 ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [IOK 3,10

BellecTBa. Pa3oBbie NEPEXOIbI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72 O
4 IToCTOSIHHBIN 3TEKTPUYECKUN 12 bubnmoreka [JOK 23
' TOK. TOKHM B pa3IM4HBIX cpeaax https://m.edsoo.ru/7f41bf72 '
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB dopmupyembie
DJIeKTPOHHbIE
COIUATIBHO
Ne HaumeHoBaHue pa3jieioB u (undposBbie)
Koutpoasubie IIpakTuyeckue 3HA4YUMble H
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIe
padoThI padoTshI LEHHOCTHbIE
pecypcbl
OTHOILIIECHUS
Paznen 1. JIEKTPOJAMHAMUKA
11 MarnurtHoe 1oJie. 1 1 3 bubnunoreka LIOK 26
ONEeKTPOMarHuTHAsE NHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue u 9 1 bubnuoreka [{OK 23
' AJIEKTPOMArHUTHBIE KOJIeOaHMs https://m.edsoo.ru/7f41c97c '
MexaHu4eckue u bu6mmoteka IIOK
2.2 5 1 2,10
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka IIOK
23 Omrika 10 3 https://m.edsoo.ru/7f41c97c 46
Hroro no pazgeny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crieNMaIbHON TEOPUHU 4 1 bubnuotexa [JOK 10
' OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBON OIITHKHA 6 bubnmorexa LOK 4.6

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

42 Crpoctiie atoma 4 https://m.edsoo.ru/7f41c97c 46
bu6nmoreka [IOK
43 ATOMIOE SAPO > https://m.edsoo.ru/7f41c97c 46
Hroro no pazueny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
DNeMEeHTbI ACTPOHOMUH U bubmmoreka [JOK
5.1 7 1 :
acTpodu3uku https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgean 6. OGOBIAIOIEE IIOBTOPEHUE
bubnunoreka LIOK
6.1 Obobuiaroee nosToperHe 4 https://m.edsoo.ru/7f41c97c 210
Hroro no pazneny 4
PesepBHOe Bpems 3 ‘ 2,10
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

®usuka — Hayka o npupoje. Hayunsie

1 METO/BbI IIO3HAHMSI OKPYKAOLIET0 MUpa 1
Poinb 1 MecTo Gpu3uku B popMUPOBaHUU

2 COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B 1
IIPAKTHYECKON JEATEIbHOCTH JIIOIEH
MexaHuuecKoe IBUKECHHE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1
nerkeHus. [lepemenienue, CKOpocTs,
YCKOpEHHue

4 PaBHOMEpHOE IPAMOJIMHEWHOE JBUYKEHUE 1

5 PaBHOYyCKOpEHHOE PSIMOJIMHEHHOE 1
JBUKEHUE

6 CBoOosHOe najieHue. Y CKopeHue 1
CBOOOHOTO Ta/IeHUs

5 KpuBonmHelinoe nBuxeHue. /[Brxenne 1
MaTepUalbHOU TOYKHU 10 OKPYKHOCTH
[IpuHnnn otHOCHTENBHOCTH [ anmumes.

8 WNHuepuunaneHble cuctemsl oTcuera. [1epBbrit 1
3akoH HproTOHA
Macca Tena. Cuna. [Ipunuun

9 CyIepIO3HULIMY CUII. Bropou 3akoH 1

HprotoHa i1 MatepuaibHOU TOUKH




10

Tperun 3akoH HbIOTOHA [UIs1 MaTEpHAIIBHBIX
TOYEK

11

12

3akoH BceMUpHOro TsaroreHus. Cumna
TsokecTH. [lepBas kocMHuueckast CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

13

Cuna tpenus. Koapuuuent tpenuns. Cuna
COIIPOTHBIICHUS TIPH IBM)KCHUU TEJa B
KUJKOCTH WU Ta3e

14

[TocrynarenbHOE U BpanjaTeabHOE
JBUKCHHE a0COTIOTHO TBEPAOTO Tela.
MowmenT cuitsl. Ilnedo cunel. YcioBus
paBHOBECHS TBEPAOTO TElla

15

16

17

18

HMmynbc MmaTepruaabHOW TOUKH, CUCTEMBI
MaTepualbHBIX TOUYEK. IMIynbe cumsl.
3aKoH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUKEHUE

Pa6ota u moutHOCTH cuitbl. Kunernueckas
SHeprus MaTepuaabHOW ToUukH. Teopema 06
W3MEHEHUN KMHETUYECKOW SHEPruu

[TorenuuansHas sueprus. [loTeHnmanbpHas
SHEPTUs yrnpyro 1eopMUPOBAHHON
npyxuHbl. [loTeHInanbpHas SHEPTUs Tena
BOJIM3U TIOBEPXHOCTH 3eMIIU

[ToreHnmanpHble U HEMOTEHIUAIIBHBIE
cuiibl. CBsA3b pabOThI HEMOTEHIHATIBHBIX
CHUJI C U3MEHEHUEM MEXaHUYECKOU YHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU YHEPTUn




19

Jlaboparopuas padota «VccienoBanue
CBSI3H PabOTHI CHJIBI C U3MEHEHHEM
MEXaHMYECKOM SHEPTUH Tella Ha IPUMEpPe
PacTsHKEHHS PE3UHOBOTO HKI'YTa»

20

KonrponsHas pabora o reme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXpAHEHUs B MEXAHUKE

21

22

23

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenue. Auddysus

XapakTep ABMKCHUS U B3aUMOJICHCTBUS
yacTull BeuiecTBa. Moienu CTpOCHUS ra3oB,
KHUAKOCTEH U TBEPABIX TEI

Macca monekyin. KonuuecTBo BemiecTsa.
[TocTostHHas ABoraapo

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

25

26

27

WUneanbusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomroTHas TemIepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU JBUKECHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Knaneiipona

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

28

29

JlabopaTtopHas pabota «lccnenoBanue
3aBUCHMOCTH MEXIY ITapamMeTpaMu
COCTOSTHUS pa3peKEHHOTO Ta3a

H3onporiecchl B ueaabHOM ra3e u ux




rpaduuecKoe mpeaCcTaBICHUE

BuyTpennsis sHeprusi T€pMOAMHAMUYECKON
CUCTEMBI U CIIOCOOBI €6 U3MEHEHUS.

30 KonngectBo TemioTs u padora.
BHyTpeHHss sHEprusi 0JHOATOMHOTO
UJICAJIbHOTO Ta3a

31 Bupl Teronepenaun
Y neapHas TEIIOEMKOCTD BEIIISCTBA.

32 KonnuecTBo TemI0Th pH TeIionepeaaye.
AJnabaTHBIN MpoIecc

33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHHE K U30IIpoLieccam

34 HeoOpatumocTs npolieccoB B mpUpo/ie.
Bropoii 3ak0H TepMOIMHAMUKHN

35 [Ipunuun nevictus u KIIJ[ rernnoBoit
MAIIHHbI

36 uxn Kapnao u ero KIT/]

37 DKonornyeckre npoodaemMbl
TEIJI09HEPTETUKU

38 O6006matonuii ypok «MosnekynspHas
¢uznka. OCHOBBI TEPMOAMHAMUKI
KonTponbhas pabota no teme

39 «Mounekynsapras pu3nka. OCHOBBI
TEPMOJIUHAMUKI»

40 [TapooGpazoBaHue U KOHACHCAIHSL.
Hcnapenue u kunenue

41 AOCOMIOTHAs M OTHOCHUTENbHAS BIAXXHOCTb

Bo3ayxa. HacelmenHslil map




Teépnoe Teno. Kpucramimueckue u
amopdHbIe Tena. AHU3OTPOIUS CBOUCTB

42
KpuCTaJIoB. JKnuakne KpucTauibl.
CoBpeMeHHbIE MaTepHalIbl

43 [InaBneHue u Kpuctauu3anus. Y aespHas
teruiora iasnaeHus. Cyoaumanus

44 VYpaBHeHHe TEII0BOro O6amaHca

45 OnexTpusanus Tei. JNEKTPUIECKUH 3apsl.
JIBa BU/a 2JIEKTPUYECKUX 3apsI0B
[IpoBOAHMKY, TUANEKTPUKU U

46 MIOJIYTIIPOBOJIHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa

47 B3aumopeuncTBue 3apsanoB. 3akoH Kyiona.
ToueyHbIW 2IEKTPUUYECKUH 3apPsI]
Hanpsk€HHOCTB 2JIEKTPUYECKOTO MOJIS.

48 [IpyHIMI Cynepno3uIuy dJIEKTPUUECKUX
nosiey. JInHuM HanpsHKEHHOCTH

49 Pabora cuin 3nekTpocTaTuyecKoro moJisl.
[Torennman. Pa3HOCTE NOTEHIIMAIOB
[IpoBOAHMKY U TUANEKTPUKH B

50 ANEKTPOCTATHYCCKOM ITOJIE.
JlysnexTpuueckas MPOHUIIAEMOCTh

51 OnexrpoemkocTs. Konnencarop

52 DIIEKTPOEMKOCTh MIIIOCKOI0 KOHAEHCATOPA.
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa

53 JlaGopatopnas pabora "H3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa'

54 [IpuHUUI NENCTBUSA U IPUMEHEHUE




KOH/JIEHCATOPOB, KOIMIMPOBATHLHOTO
anmapara, CTpyHHOr0 pUHTEPA.
DneKTpocTaTHUecKas 3aluTa. 3a3eMJIeHHe
ANEKTPONpUOOpPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cymectBoBanus. [locrosuubiii Tok. Cuina
toka. Hanpsbxenue. ConpoTtuieHue. 3akoH
OmMa 11 yyacTka 1enu

56

[MocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COCIMHEHHE IIPOBOIHUKOB.
Jlaboparopuas padota «3yueHue
CMEIIIaHHOTO COCIMHEHHSI PE3UCTOPOBY

0.5

57

58

59

60

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

3axon OMa 715 OJIHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne DJ]C ucTouHMKa TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS

DneKTpOHHas IPOBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb COIPOTHUBIICHUS
METaJIJIOB OT TEMIIEpaTyphl.
CBepXIpoBOIMMOCTh

DNEeKTpUUECKUH TOK B BakyyMe. CBOMCTBa
3JIEKTPOHHBIX ITyYKOB

0.5

61

[TonynpoBoiHUKH, UX COOCTBEHHAs U
IpUMecHas npoBogumocTts. CBoucTBa p—N-
nepexoza. [loaynpoBogHIKOBBIE TPHOOPEI




DNEeKTPUUYECKUH TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIUAIIMS.
DIIEKTPOJIN3

62

DNEeKTPUYECKUH TOK B raszax.
63 CaMOCTOSTETbHBIN U HECAMOCTOSTEIIbHBIN
pazpsa. Moinnus. [1nazma

DnexTpuueckre npudopsl U yCTPOUCTBA U
64 UX IPAaKTU4YeCKoe npuMeHeHue. Ilpasuna
TEXHHUKHU 0€3011acCHOCTU

65 O606maromuit ypok «1eKTpoIUuHAMUKA»

KonTponbhas padota no teme
66 «Qnekrpocraruka. [locrosHHbIN
ANEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX

cpenax»

67 PesepsHblil ypok. KonTponbHas padoTa no
TeMe "DIeKTpoinHaMuKa"

PesepBHbIitl ypok. O60061ma0mui ypok mno
temam 10 kacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

[TocTostHHBIE MATHUTHI U UX
B3auMoOJieicTBHE. MarHuTHOE 1OJIE.
Bekrop marHuTHOM MHAYKUMU. JInHUN
MarHUTHOW MHIYKIIHH

MarHuTHOE 10Jie IPOBOJHHUKA C TOKOM.
OmneiT Opcrena. Bzaumopeiicteue
IMPOBOAHUKOB C TOKOM

JlaboparopHas pabota «3yuenue
MarHUTHOTO TOJISl KaTyIIKA C TOKOM»

JlelicTBME€ MArHUTHOTO TOJIS1 HA MPOBOJHUK
¢ TokoM. Cuna Ammnepa. JlaGopartopHas
pabota «lccrnenoBanue neicTBUS
ITOCTOSIHHOI'O MarHuTa Ha paMKy C TOKOM)»

JlelicTBME€ MArHUTHOTO TIOJIS HA
JBIDKYIIYIOCS 3apsiKeHHYI0 yactuily. Cuia
Jlopenmna. PaGora cunbl JlopeHniia

DJeKTpoMarHuTHas MHIyKnus. [Totok
BEKTOpa MarHuTHOM nHAyKuu. IJ1C
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Papanes

JlaboparopHas pabota «lccrnenoBanue
SIBJICHHSI DJIEKTPOMArHUTHOW MHTYKITHH

NHayKTUBHOCTB. SIBIEHUE CAMOUHAYKIUH.




O/1C caMmOoMHIyKIIMU. DHEPrUsi MAarHUTHOTO
HOJISL KaTYIIKHA C TOKOM.
DJeKTPOMarHUTHOE I0JIe

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIIb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
VMHAYKIIMOHHAs 1e4Yb

10

11

12

O06o6marmuii ypok «MarauTHOE 1ose.
3HCKTpOMaFHHTHa$[ HHIAYKIOHA»

KonTponbnas pabota no reme «MarHuTHoe
noJie. DNEeKTPOMarHuTHAsT HHAYKIUS»

CBoOOIHBIE MEXaHHYECKHE KOJIeOaHusl.
["apmonnueckue koneOaHusi. Y paBHEHUE
rapMoHu4eckux konebanuii. [IpeBpaiienue
SHEPrumn

13

JlabopaTtopHast pabota «HMccinenoanue
3aBUCHUMOCTH TIEPUO/Ia MAIBIX KoJeOaHui
rpy3a Ha HUTH OT JIIMHBI HUTH U MacChl
rpy3a»

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHuTHbIE KojeOaHus B
UieaTlbHOM KoJ1e0aTeIbHOM KOHTYpE.
AHaJorus Mexxay MEXaHM4eCKUMHU U
AIIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPTUU B WJICATLHOM KOJIeOaTeIIbHOM
KOHTYpE




16

17

[Ipencrasienue o 3aTyxarImux
KosieOaHusAX. BbIHyX1eHHbIE
MexaHu4deckue kojeOanus. Peonanc.
BbIHYX1€HHbIE 37IEKTPOMAarHUTHBIE
KoseOaHus

[lepemennbin Tok. CUHYCOUJAIBHBIN
IIEPEMEHHBIM TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYJHOE U AEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAIIPSHKCHUS

18

Tpancdopmarop. [IponsBoacTso, nepegaya
U TOTpebIIeHHE IEKTPUUIECKON SHEPTUH

19

20

21

22

YCTpONCTBO U MPaKTHUECKOE MPUMEHEHUE
AJIEKTPUYECKOTO 3BOHKA, FEHEpaTopa
NEPEMEHHOT0 TOKa, JIMHUN AJIeKTponepeaay

DKOJIOTMYECKUE PUCKHU TTPU MPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
WCIIOJIb30BAHMUS DJIEKTPOIHEPTUU B
TMOBCETHEBHON KU3HH

MexaHnueckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacnpocTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunbie ¥ MPOOIBLHBIE BOJHBI

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa.
Bricota Tona. Tem0Op 3ByKa

23

24

DJIEKTPOMAarHUTHBIEC BOJIHBI, UX CBOMCTBA U
ckopocTb. [IIkana 371eKTpOMarHUTHEIX BOJIH

[IpuHIUIIBI PaAMOCBA3U U TEIEBUICHUS.
PazButue cpencts cBsasu. Pagnonokamus




25

KonTtpomnpHas padora «Konebanus u
BOJTHBI»

26

27

28

[IpssMonMHENHOE pacIpOCTPaHEHHE CBETA B
OAHOPOJHOM cpene. ToueuHblii HCTOYHUK
ceera. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
cBera. [locTpoenne n3o00pakeHUH B
IIJIOCKOM 3€pKajie

HpeJIOMJ'IeHI/Ie cBeTta. IlomHoe BHYTPCHHCC
OTPaXXCHHUC. HpeHeHLHHI/I" yroJi moJiHoro
BHYTPCHHCT'O OTPAKCHUA

29

JlabopaTtopHas pabota «M3mepeHue
noKazareJisi IPEJIOMIICHUST CTEKIIa

30

31

32

JIunzel. [loctpoenne nzodpaxeHuii B
nuH3e. Popmysia TOHKOU JIMH3HI.
YBenuyeHue JTuH3bI

JlaGopatopHas pabota «MccnenoBanue
CBOWCTB M300paXEHUN B JIMH3AX)
Hucnepcus cBeta. Cll0KHBIN COCTaB

6emnoro csera. Lger. JlaboparopHas pabota
«Habmoenne aucnepcun cBeTa

33

UnTepdepennus creta. udpaxus ceera.
JudpaxknuonHas pemeéTka

34

35

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus ceera

OnTuueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS

36

['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOH




MexaHuku. [locTynartel cienuanbHOU
TEOPUU OTHOCUTEIBHOCTU

37

38

39

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3aMme]yIeHHe BpEMEHH U COKpaIllEHUE
JUTUHBI

DHeprus U UMIYJIbC PEISITUBUCTCKON
yacTulbl. CBA3b MacChl C SHEPTUEH U
HUMITYJIbCOM. DHEPTHUS MOKOS
Kontponbnas pabota «Ontuka. OCHOBBI
CHEIHUAIbHON T€OPUU OTHOCUTEIBHOCTH

40

®otonsl. Dopmyna [Mnanka. DHeprus u
UMITYIIbC (OTOHA

41

42

OtkpsiTHE U HccaenoBanue porodddexra.
Omnpitel A. I'. CroneroBa

3akoHbl poTodddexra. YpaBHeHHE
OunmrenHa i poroaddexra. «KpacHas
rpanuna» Gorosdpdexra

43

Jasnenune cBera. OnwiTel [1. H. JIeGenera.
XUMHYECKOE IEUCTBHUE CBETA

44

45

46

TexHu4eckne ycTpoicTBa U NPaKTUYECKOE
npuMeHeHue: (oTorNeMeHT, GOTOAATUHUK,
COJIHEUHas OaTapest, CBETOIUO/

Pemenue 3anau no teme «1€MEHTHI
KBaHTOBOI ONTHKN»

Mopnens atoma ToMcona. OnbIThI
Pesepdopna no paccessHUIO 0-4aCTHIL.
[InanerapHas Moaenp aToma

47

IToctrynatel bopa




48

Nznydenue u nornomienrne GOTOHOB MPH
nepexo/ie aToMa C OJHOTO YPOBHS SHEPIUH
Ha Jipyroi. Buasl ciekTpoB

49

BonHoBbie cBOMCTBA YacTull. BOIHEI 1e
bpounsa. KopnyckynsspHO-BOJIHOBOU
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
W3JIy4yeHHE

50

51

52

53

54

55

OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuto cocraBa
PaauoOaKTUBHOTO U3ITYyYCHUS

CaowcTBa anbda-, 6era-, raMma-
U3JIy4eHUs. BimsHue paanoakTHBHOCTH Ha
JKUBBIC OpPTraHU3MBbI

OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacnaa. NeKTPOHHBIW U
MO3UTPOHHBIN OeTa-pacmnan. ['amma-
W3JIy4YEHHUE

OHeprus cBA3U HYKJIOHOB B siape. S nepHbie
peakuuu. Snepusiit peaktop. [Ipobiaemsl,
MEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI
AIEPHOU DHEPIETUKH

DneMeHTapHble yacTulbl. OTKphITHE
no3UTpoHa. MeToabl HaOMOIeHUS U
PErUCTPaLMK DJIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cton «PyH1aMeHTalbHbIE
B3anMoiecTBHs. EQUHCTBO (hm3nueckon’
KApTUHBI MUPa»

OTansl PasBUTHUA aCTPOHOMUU.
[IpukitanHOoEe 1 MUPOBO33PEHUECKOE




3HAaYEHUE ACTPOHOMHHU. By 3BE€31HOTO
Heba. Co3Be3us, ipKUe 3BE3IbI, IJIAHETHI,
X BUAUMOE ABrkeHue. CollHeUHas
cucrema

56

Connne. ConHedHass aKTUBHOCTb.
Wcrounuk sneprun CosHua U 3BE311

57

3BE3/bl, UX OCHOBHBIC XapaKTEPUCTUKH.
3BE3 1Bl IIIaBHOU IIOCIICI0BATEIILHOCTH.
BnyTtpenHee cTpoeHue 3B€31.
CoBpeMeHHbIe NPECTABICHUS O
MPOUCXO0KACHUH U BoJtonnu CoJHIA U
3BE3]T

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxenue u aBmxenue ConHia B
lNanmakTtuke. ['anaktuku. YepHbIE ABIPHI B
A/pax rajJakTUK

59

60

Bcenennas. Pa30Oeranue ranaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe n3nyyeHue.
MeraranakTuka

HepemeHHLIe HpO6HeMH ACTPOHOMUHU

61

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

63

Ob6o6maromuit ypok. Pois pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUATBHON U
3TUYECKOH cdepax AeaTeTbHOCTH YeI0BeKa

O6o6maromuit ypok. Pois u Mmecto pusuku
Y aCTPOHOMUU B COBPEMEHHOMN HAyYHOU




KapTHUHE MHUpa

O6o06matomuii ypok. Pons puzndeckoit

64 TEOpHH B (HOPMUPOBAHHUU NIPEICTABICHUN O 1
¢u3uveckoil kKapTHHE MUpa
O6o6maromuii ypok. Mecto ¢pusndeckoit

65 KapTHHBI MUpa B 00ILEM psay 1
COBPEMEHHBIX €CTECTBEHHO-HAyYHbIX
MPEJCTABICHUI O IPUPOJE

66 Pe3zepBHbIil ypok. MarHutHoe nosie. 1
ONeKTpOMarHUTHas MHIYKLUs

67 Pesepsublit ypok. Ontuka. OCHOBBI 1
CIEIMaJIbHOM TE€OpUH OTHOCUTEIILHOCTH

68 Pesepnblii ypok. KBantoBas ¢pusuka. 1
DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

» ®uswnka, 10 kiracc/ Msakumes ['.5., Byxosnes b.b., Corckuit H.H.; mox penakuueit
[TapdentreBoit H.A. AknronepHoe obmmecTtBo «M3natensctBo «IIpocBemenuey
» ®usmka, 11 knacc/ Mskumes I'.J1., Byxosnes b.b., Yapyrun B.M. non penakuueit
ITapdenTtbeBoit H.A., Akiimoneproe obmiectBo «M3aatenbetBo «IIpocBemeHuney

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.A.E. Mapon, E.A. Mapon. [lunaktuueckue mMatepuansl K yueouuky A.B. [lepbimkuna.
®usuka 10 kmacc. M, JIPODA, 2016
2. A.E. Mapon, E.A. Mapos. [lunaktrnueckue MmaTepuaisl K yueOHuky A.B. [lepsimkuHa.
®usuka 11 kmacc. M, JIPODA, 2016

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. https://myschool.edu.ru/ TIOC «Mos 1mkosia»






