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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO ypOBHS Ha YpPOBHE CpeAHEro oO0mero o0pazoBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHWI W TpPeOOBaHWU K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B OI'OC COO, a Takke c yd€Tom
denepasbHON paboyeidl MpOrpaMMbl BOCHUTAHHS W KOHICIIMU IPENoJaBaHusl y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®dexpepanuu,
peanu3yroux OCHOBHbIE 00pa30BaTEIbHBIE TPOTrPAMMBIL.

Conepxanue mporpaMMmbl 1o (U3MKE HAmpaBleHO Ha (OPMHPOBAHUE E€CTECTBEHHO-
HayyHOU KkapTuHbl Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yiabTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1M U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKHM: JIMYHOCTHBIE, MeETalmpeaMETHbIE, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUIaHUPYEMbIE Ppe3ylbTaThl OCBOGHHS Kypca (u3mku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIEC PE3yabTaThl MO roJiaM O0yYEeHHUS;
coziepkanue yueOHoro npeameta «Du3nka» 1mo rogam o0ydeHus..

dusnka Kak Hayka o Hanbosee 00ImuX 3aKOHAaX MPUPOJIbI, BBICTYIAs B Ka4eCTBE yUeOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3YIOMMUMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIS)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueHr, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuel. Mcnonb3oBaHuEe W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IMOJIY4YEHHsS] HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAYYHBIM METOJ MO3HAHUS IIPU BBITIOJHEHUH UMH Y4EOHBIX UCCIIEI0BaHUN.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero obmero oOpa3oBaHus MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 TOCTPOCHUSI.

Hoes yenrocmuocmu. B cOOTBETCTBUU C HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCEX Pa3lenoB (PHU3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOU, TaK U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B cooTBETCTBUU ¢ HEW MaTepHal Kypca (Gpu3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Bengymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaT€puH, BELUIECTBE U IOJIE.

Hoes cymanumapuzayuu. Eé peamm3anua npeAnojaract MCIOJIb30BAHUC T'YMAHUTAPHOT'O
HoTeHIuajia (I)H3PI‘-ICCK01>1 HAYyKH, OCMBICJIICHHUEC CBA3U pPa3BUTHUSA (I)I/ISI/IKI/I C pa3sBUTUCM O6IJ_[€CTBa,
a TaKKC ¢ MUPOBO33PCHUCCKUMU, HPABCTBCHHBIMU U 9KOJIOTHYCCKUMHA HpO6HeMaMI/I.



Hoes npuknaonou nanpaenrennocmu. Kypc GU3uku npeamnonaraetT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX ITPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs IOCPEACTBOM BBEJICHHS DJJIEMEHTOB COJEpPIKaHHUA,
MOCBAIIEHHBIX AKOJIOTMUECKUM IpOoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbl C pPa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXkKe 00CYXKIeHHS MPOOIIEM PAallMOHAIBHOTO MPUPOJIOTIOIE30BAHUS U
9KOJIOTMYECKOH 0€30M1aCHOCTH.

CrepKHEBBIMU 3JIEMEHTAMH Kypca (DM3WKH HA YPOBHE CpEIHEro o0Imero oOpa3oBaHUs
ABIISIIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE MOCTPOCHHS
¢busnueckoil Teopud, poyin (YHIAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNPpEACTAaBJICHUAX O IMPUPOAC, I'paHULAX NPHUMCHUMOCTHU TCOprI, 11 OIIMCaHUusI €CTCCTBECHHO -
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBINA TOJX0 B Kypce (PU3HKHU peanu3yeTcsl MPexkae BCEro 3a CYET
OpraHM3alK 3KCIEPUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsS Kypca
(U3UKM — 3TO MCIMOJIB30BAaHUE CHCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
aboOpaTOpPHBIX PabOT, KOTOphIE B TporpamMme Mo (¢u3nke OOBeAUHEHBI B OOUIUN CIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BrineneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MMPOBOAMMBIX IJId KOHTPOJIA M OLICHKH, OCYIICCTBIACTCA YYaCTHUKaMU O6pa3OBaTeJ'II)HOFO
rporecca UCX0/11 U3 0COOCHHOCTEH MIaHUPOBaHUS U OCHalleHUs kaObuHera ¢pusuku. [lpu sTom
obOecrieunBaeTcs OBJIaJiIeHHE OOy4JalONIMMUCS YMEHHMSIMH TPOBOAUTH KOCBEHHbBIE H3MEpEHUS,
HCCJI€e10BaHUA 3aBHCHUMOCTEMN q)HSquCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPeI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yaensercs peuieHHIo pacy€éTHBIX M KayecTBEHHBIX 3afad. [Ipu stom
JUIA pacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUecKOi MOJAEIBIO,
MO3BOJISIIOIINE TPUMEHSATh H3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszzena
Kypca, TaK U UHTErpupys 3HaHUS U3 pa3HbIX pa3zienoB. [lJis KaueCTBEHHBIX 337a4 MPHOPUTETOM
SBIISIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QUIUYECKUX SBJICHUM W TIPOIECCOB B
OKpY)Karolllel >KU3HH, TpeOyrouue BblOOpa (u3nueckoi MoJenu Ijs CUTyalluu TNPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TtpedoBanuamu DPI'OC COO k MarepuasbHO-TEXHUYECKOMY
obecrieueHnI0 ydyeOHOro mnpoiecca 0a30BbI YpOBeHb Kypca (DM3MKH Ha YpPOBHE CPEIHEro
obmiero o0pa3oBaHUs JOJKEH M3Y4aThbCs B YCIOBHUSX MPEIMETHOrO KaOWHETa (PU3UKU WM B
YCIOBUSX WHTEIPUPOBAHHOTO KabWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO MKIa. B xabunere
(bu3HMKKN 10KHO OBITH HE0OX0aUMOE T1ab0opaTopHOEe 000PYIOBAHKE ISl BHIIOTHEHUS YKa3aHHbBIX
B ImporpaMMe Mo (GU3MKE YYECHHYECKHX TMPAKTUYECKUX paboT H JAEMOHCTPalMOHHOE
obopynoBaHue.

JleMoHCTpalMoHHOE 00opynoBaHue (opMuUpyeTcss B COOTBETCTBUH C IPHHIMIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHeynBaeT MOCTAHOBKY MEPEUUCIEHHBIX B MPOrpamMMe 10
¢u3nKe KIIOUEBBIX JAEMOHCTpAalMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHHUH M IPOLECCOB,
SMIMPHUYECKUX U PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHHH.

JIaGopaTtopHoe 00OpyAOBaHUE Ul YYEHHYECKUX IMPAKTUYECKUX paldoT ¢opmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreyuBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTudeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYJIOBAaHUS JOJKHBI OBITh
MIOCTPOEHBl Ha KOMIUIEKCHOM HCIOJb30BAHUU AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPHI.



OCHOBHBIMH TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SBISIOTCS:

(dopmMupoBaHHE HMHTEpEcCa W CTPEMJICHHS OOYYalOIUXCS K HAYYHOMY H3YYCHHIO MIPUPOIHI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE TIO3HAHHS U (POPMUPOBAHUE MCCIIEAOBATEIHCKOTO
OTHOIIEHHS K OKPYKAIOIINAM SIBJICHUSM;

(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4eHHUsS OCHOB CTPOCHUS MaTepuu
1 GyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

dbopmupoBaHre yMEHHH OOBSICHATH SIBICHUS C WCIOJB30BaHUEM (PHU3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTEIIbCTB;

(bopMuUpOBaHHE TIPEACTABICHUN O PO (U3UKU Ui PA3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHH.

JlocTikeHne JTUX IeJiei oOecreunBaeTcs pelIeHHeM CIEAYIOMMX 3a7ad B IpoIecce
M3y4YeHUs Kypca (U3HKH HAa YPOBHE CPEHETO OOIIEero 00pa3oBaHus:

MpUOOpETEeHNE CUCTEMBI 3HAHUN 00 00IMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJEKYISIpHYIO (U3MKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY H
AJIEMEHTHI acTPO(PU3UKY;

¢dbopMHpoBaHHE YMEHHIl NPUMEHSATbh TEOPETUYECKHE 3HaHUS Uil OOBSCHEHHS (U3NYECKUX
SIBIIGHUN B IPUPOJIE U JUTSl IPUHATHUS MPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS PA3INYHBIX 33/1a4 C SIBHO 3aJJaHHOM (pu3nuecKoi MOJIeIbIO, 3a/1ay,
MOJIPa3yMEBAIOIINX CaMOCTOSTENIbHOE CO3/1aHUE (PU3UYECKOM MOJEIH, aJleKBaTHOM YCIOBHAM
3aJauy;

[IOHMMaHUe (U3UYECKUX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIAZICHUE METOJAMH CAMOCTOSITEJIbHOIO IUIAHMPOBAHMS M IPOBEACHUS  (PU3MUECKHX
SKCIIEPUMEHTOB, aHAIM3a W MHTEpIpeTaluuy HWHPOpMaluU, ONPEAETICHUs JOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

CO3/laHME YCIOBUH M pa3sBUTHS YMEHHMM IPOEKTHO-HCCIIEA0BATENBCKOM, TBOPUYECKOM
NeATeNbHOCTH.

Ha usyuyenue ¢pusukn (0a30Bblil ypoBeHb) HA YPOBHE CPeIHEro 001ero 00pa3oBaHus
orBoauTcs 136 yacos: B 10 ki1acce — 68 yacos (2 yaca B Hegeno), B 11 kiacce — 68 yacos (2
yaca B Helelo).



COJEPKAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o mpupoge. Hayunble MeTonpl NO3HaHHS OKpyXKaromero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKeE.

MonenupoBanue (pu3nyecKux siBIEHUN W mpoueccoB. Hayuneie rumoressl. Ousznyeckue
3aKOHBI ¥ TeopuH. [ paHUIIBI TPUMEHUMOCTH (pU3HIECKUX 3aKOHOB. [I[pHHIINIT COOTBETCTBUSI.

Pons u Mmecto ¢usmku B (OpMUPOBAHMM COBPEMEHHOW HAayyHOM KapTUHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHasnoroBbie U ITU(POBBIC U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATUHKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHHE. OTHOCUTEILHOCTH, MEXAaHUYECKOro IBMKeHUI. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, CKOpocTh (CpelnHsii CKOPOCTb, MTHOBEHHAas CKOpPOCTb) U YCKOpPEHHE
MaTepHUaIbHOM TOYKH, UX MPOEKIUN HAa OCH CHCTeMbI KoopAuHat. Cllo)KeHHEe MepeMelleHul 1
CJII05KEHUE CKOPOCTEH.

PaBHOMepHOE M paBHOYCKOpEHHOE MpsiMOJuHeiHOoe nBwwkeHue. ['paduku 3aBucUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U MEepEMEIICHNUS MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaACHHMS.

KpuBosmueiiHoe nBuwxeHue. J[BMKeHHME MaTEpHAIIbHOW TOYKM IO OKPYXKHOCTH C
MIOCTOSTHHOM 1O MOJYJI0 CKOPOCThIO. YTJIOBasi CKOPOCTb, JMHEWHHas ckopocTh. llepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: CIUIOMETP, ABMKECHUE

CHapsJI0B, LICMIHBIE U PEMEHHBIE NIEPEIayu.

Jlemoncmpayuu

Mogens cuctemMbl OTCUETA, MILTIOCTPALMSA KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanue IBUKEHHIA C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

Ilagenue Ten B BO3YyX€ U B pa3spCKCHHOM IIPOCTPAHCTBC.

Ha6J'IIO,Z[eHI/Ie JABHOXKCHUA TCJIA, 6p0H_ICHHOFO o yrjioMm K ropu3oHTY U TOPU3OHTAJIBHO.



H3mepeHune yckopeHust CBOOOAHOTO MaJCHUsI.

Hamnpasienne cKOpoCcTH Ipy JBHKEHUH 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPECIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXKAY  NyTAMHM,  NPOMJACHHBIMM  TEJIOM  3a
IIOCJIEIOBATEIIBHBIE pPaBHBIE IPOMEXKYTKH BpPEMEHM IIPH PAaBHOYCKOPEHHOM [JBIKEHUU C
HA4YaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUs ApUKaA B BA3KOM KHUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnmn otHocuTensHOCTH ["anunes. [lepbiit 3akoH HeroToHa. MHEpuManbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cwuna. IlpuHumn cynepno3uuuu cuil. Bropoit 3akoH Hprotona s
MaTtepuanbHOU TOUKHU. TpeTnii 3akoH HproTOHA [17151 MaTepUaibHBIX TOYEK.

3akoH BceMHupHOro TsaroteHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buasl TpeHust (mokos, ckoibxeHus, kaueHus). Cuna tpeHus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbKEHUA U cuia TpeHus nokos. Koadduuuent tpenus. Cuia conpoTUBICHUS
IIPH IBIKEHUH TeJia B )KUIKOCTH WUITU rase.

HOCTyrIaTeJ'IBHOC " BpalllaTCJIbHOC IBUKCHHNEC a0COJIIOTHO TBépI[Ol"O TCIa.
MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpaliCHM. IIneyo cumel. Ycnosus PaBHOBECHUA

TBEPJIOTO TENA.

Texuuueckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPUMCHCHHUC. IIOAIIMUIIHMKH, IABHIKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jemoncmpayuu

SIBnenue nHepLUU.

CpaBHeHHE Macc B3aMMOJICHCTBYIOLIUX TE.
Bropoit 3akoH HeroTona.

N3mepenue cuim.

CIoXeHue Cul.



3aBHCHMOCTb CHJIBI YIPYTOCTH OT JepopMaru.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOJABEME U NTAJICHUH.
CpaBHEHHUE CHUJI TPEHUS TIOKOS, KAUCHHSI U CKOJIBKEHUSI.
YcnoBus paBHOBeCHs TBEPAOTO Tena. Buibl paBHOBECHS!.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3yuenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnemoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKHHE U PE3UHOBOM
obpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAILICHHUS.
Tema 3. 3aKoHbl cOXpanenusn 6 mMmexanuke

Nmmynsc MaTepualibHON TOYKM (Tena), CUCTEMBl MaTepUaIbHBIX ToueK. VIMIynbc Cuilbl U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJIbca. PeakTuBHOE ABMKEHUE.

PaGora cuiel. MOIIIHOCTE CHITBL.

Kunerndeckast sHeprusi MatepuajibHONW TOUKH. TeopemMa 00 WM3MEHEHWH KHHETHYECKOU
SHEpPruu.

[ToTenumanesHas sHeprus. [loreHnuanbHas sHeprus ynpyro a1eopMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

HOTGHHI/IEUIBHBIC N HCIIOTCHLHAJIBHBIC CHIIBI. CBs13b pa6OTBI HCIIOTCHOUAJIBHBIX CHII C
H3MCEHECHHEM MEXaHHYSCKOM OHEPIUU CUCTEMBI TCII. 3aKoH COXpaHCHUA MEXaHH4YeCKOM OHCPIruu.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: BOJOMET, KOTIEP, MPYKUHHBIN
MUCTOJIET, IBUOKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenne abCoTIOTHO HEYNPYroTO yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX

MAassTHHUKOB.



HccnenoBanue cBs3u pabOTHl CHUJIBI ¢ M3MEHEHHEM MEXAaHMYECKOW HHEpPruu Teina Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoaexyasipHas Gpu3uKa 1 TEPMOIUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OTIBITHOE 000CHOBAaHHE.
bpoynoBckoe nBmxenue. Huddysus. XapakTep MABWKCHUS W B3aUMOJICHCTBUS YaCTHI]
BelmiecTBa. MoJieM CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mojenerd. Macca m pazmepbl Mojekyn. KonumdecTBo BeliecTsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHUE MOJICKYJSIPHO-KHHETUYECKOW TEOPHH
uJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa cpefaHed KHHETHYEeCKOW SHEpPruu
TEeIUIOBOrO JABWKEHHWS dvactul rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akon [Janprona. M3omponecchl B UIAEaTLHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BeIIecTBa. | 'paduyueckoe mpeacTaBIeHHe U30MPOIECCOB: U30TEPMa,
n30x0pa, uzobapa.

Texnudeckue ycTpoiCcTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITEL, JTOKa3bIBAIONIME JUCKPETHOE CTPOEHUE BemecTBa, ¢oTorpaduu  MOJECKYI
OPraHMYeCKUX COCTMHEHUH.

OmnbITel 110 AU GY3UN KUTKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISPHOTO B3aUMOACHCTBUSI.
Monaens, WILTIOCTPUPYIOIIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UJICATIBHOTO I'a3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

OnpeneneHHe MacCChbl BO3[lyXa B KJIaCCHOM KOMHAaTe€ Ha OCHOBE H3MepeHHfI 00BEMa
KOMHATBhI, JaBJICHUA U TEMIICPATYPhI BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/Iy IapaMeTpaMu COCTOSTHUS pa3pekeHHOTO Tasa.
Tema 2. Ocnoevt mepmoounamuku

TepMO,Z[I/IHaMI/I‘-ICCKaH cucrema. BHYTpCHH}I}I OHEPTIUia TepMO,Z[I/IHaMI/IquKOI‘/’I CUCTCMBI U



cnocoObl €€ wm3MeHeHus. KomudecTBO TernoTsl W pabota. BHyTpeHHsiss sHeEprus
OJIHOATOMHOTO HJICaJbHOTO ra3za. Bujpl Teruionepenauyu: TEIJIONPOBOJHOCTb, KOHBEKIIUS,
W3JIyYEHHE. Y IelIbHAs TeIIOEMKOCTh BenlecTBa. KoIM4ecTBO TEIIOTHI MPH TEIUIONEpEIaye.

[lonsitue 06 ammabatHOM mpornecce. IlepBblii 3akoH TepmoauHamuku. [IpuMeneHue
MIEPBOTO 3aKOHA TEPMOJTMHAMUKH K M3omponeccaM. I'paduyeckas naTepnperarus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTUMOCTh TPOLIECCOB B IPUPOJIE.
TemoBbie MamuHbl. [IpuHIMIIBI HelicTBUS TeIIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TEIUIOBbIX MamuHax. Koagduuuent noneznoro aeiictsus teroBoil Mammubl. [Hukn Kapho u

ero K03 QUIMEHT MM0JIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMBbI TEIIOIHEPTE€TUKH.

TexHuueckre yCTpOMCTBA W IPAKTUYECKOE NPHUMEHEHHWE: JBUTaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOJUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEeHHEW SHEpPruu Tejla MPU COBEPLIEHUH pPAOOTHI: BBUJIET MPOOKU U3
OYyTBUJIKM TIOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B JATYHHOH TpyOKe MyTEM
TpeHUs (BHI€0IEMOHCTpALU).

N3meneHnne BHYTpEHHEH SHEPTUH (TEMIIEPaTyphl) Teja MpHU TeIJIonepeaaye.

OnbIT 10 aMabaTHOMY PAaCIIUPEHUIO BO3AyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenne yaenbHON TEmI0EMKOCTH.

Tema 3. Acpecammnsvie cocmosanusn eeuwgecmea. Pazosvie nepexoonvl

Hapoo6pa3OBaHHe 1 KOHACHCAaIus:. I/IcnapeHHe U KuIieHue. AOCOIIOTHAsS U OTHOCHUTEIbHAS
BJIA’KHOCTB BO3JyXa. HaCBIH_IeHHHﬁ mnap. Y aenbHas TemioTa napoo6pa3013aHH51. 3aBHCHUMOCTh

TEMIIEPATYpPbl KUTICHUS OT AaBIICHUS.

TBépnoe teno. Kpucramimueckue u amopgHbie Tena. AHM30TPOIHUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHbIE MarepHuanbl. [lnaBneHume u Kpuctaiuzanus. Y aenbHas
TeruioTa riasnenus. Cyonumanms.

YpaBHEeHHE TEIJIOBOTO OanaHca.

Texanuueckue yCTpOﬁCTBa " IIPAKTUYICCKOC MMPUMCHCHHUEC: TUTPOMETP U IICUXPOMCETD,

KaJIOpUMCETP, TEXHOJIOTUU TMOJYYCHHA COBPECMCHHBIX MATCpHUAJIOB, B TOM HYHUCIIC
HaHOMAaTCpHuajIoB,  HAHOTCXHOJIOTUH.

Jlemoncmpayuu



CBolicTBa HACBIIICHHBIX MTAPOB.

Kurenue npu MOHM>KEHHOM JIaBIICHUH.

CriocoObl M3MEpEHUs BIAKHOCTH.

Habnronenue HarpeBaHus v TUIaBJICHUS KPUCTAUTUECKOTO BEIIECTBA.
JleMOHCTpaius KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

I/I3MepeH1/Ie OTHOCHUTCIBHOMN BIAXKHOCTH BO3ayXa.

Paznea 4. DnekTpoanHaMmuka
Tema 1. dnekmpocmamuka

OnekTpusanuss Ten. OJIEKTpUYeCKWi 3apsa. JlBa BHJA DIIEKTPUYECKHX 3apsiIOB.
[IpoBOTHUKY, AUANEKTPUKH U MOJTYIIPOBOIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

Bzaumoperictue 3apsgoB.  3akoH  Kynona. TodeuHbli  3JIEKTpUYECKHH  3apsjl.
OnekTpuyeckoe mosne. Hanpsok€HHOCTh anekTpuyeckoro mnouis. [IpuHOMn cynepno3unuu

ANEKTpUYECKHUX MoJsiel. JINHNN Hanps>KEHHOCTHU AIIEKTPUYECKOTO MOJIA.

Pabota cun oanekrpocrarmueckoro mojs. [loteHmman. Pa3HOCTH  MOTEHITMANOB.
[TpoBOAHMKY W AMDIEKTPUKH B AIEKTPOCTATUYECKOM I0JI€. J[uanekTprudeckass IpOHUIIAEMOCTb.

OnextpoéMkocts. Konaencarop. DneKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa. DHEprus
3apsHKEHHOTO KOHCHCATOPA.

Texaudeckue YCTpOﬁCTBa " IPaKTHYCCKOC MMPUMEHCHHUEC: BJICKTPOCKOII, SJICKTPOMETDP,

ANIEKTPOCTATUYECKAsT  3allIHTa, 3a3eMJIeHUEe  JJIEKTpOnpuOOpoB,  KOHIEHCATOD,
KOIMKUPOBAJBHBIN amnmapar, CTpyWHBIN IpUHTED.

Jlemoncmpayuu

YCTporCTBO U IPUHLMII IEUCTBUS DJIEKTPOMETPA.
B3anmoneinicTBue HadIEKTPU30BAHHBIX TEI.
DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.
[IpoBOIHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.
DNeKTpocTaTUYeCKas 3aluTa.

I[I/IBHCKTpI/IKI/I B SJICKTPOCTATUYCCKOM IIOJIC.



3aBUCHUMOCTh BJICKTPOéMKOCTI/I IJIOCKOTO  KOHACHCATOpa OT IUIoOaAu IIJIACTHUH,
pacCTosAHUA MCXKIAY HUMU U I[I/IZ-)JIGKTpI/I‘-IeCKOﬁ IIPOHUIIACMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3Mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannsiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTpUUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS JICKTPUUYCCKOTO TOKA. VICTOUHWKH TOKA.
Cwuira Toka. [TocTOSIHHBII TOK.

Hanpsokenne. 3akon OMa a5 ygacTka LIETH.

DIEeKTpUYECcKoe COTIPOTHUBJIICHUE. VnenbHOE COTIPOTUBJIEHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COSTUHEHNE TTPOBOTHUKOB.

PaboTa anexTpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIIHOCTB AIEKTPHUYECKOTO TOKa.

DIEKTPOIBMKYIIAS CHJIa U BHYTPEHHEE CONIPOTUBIICHHE UCTOYHUKA TOKa. 3akoH OMa Jiist
MOJTHOM (3aMKHYTOM) d7eKTpuaeckoi nenu. KopoTkoe 3amMpIkaHUeE.

DNeKTpOHHas MPOBOAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTh COTPOTHUBIICHUS METAIJIOB
oT Temmeparypsl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHI TOK B BakyymMe. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBeHHas U MpPHUMECHas MPOBOJAUMOCTbh MOJYIMPOBOJIHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DNeKTpUYeCKUi TOK B pacTBOpax M pacijiaBaX 3JEKTPOJUTOB. OIIEKTPOJIUTHYECKAS
Jccolranus. JIEeKTPOJIN3.

DJIEKTPUYECKUI TOK B razax. CaMOCTOSTENIbHBIN U HECAMOCTOSITEIbHBIN pa3psaa. MoaHus.
IIna3ma.

TexHuueckre ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: aMIIEPMETP, BOJIbTMETP, PEOCTAT,
HWCTOYHUKHA TOKA, SJEKTPOHArpeBaTelibHble NPHUOOPHI, 3JIEKTPOOCBETUTEIBHBIC IMPHUOOPHI,
TEPMOMETP  CONPOTHUBIICHHUS, BAKyyMHBIH  JWOJA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN THO/[I, TAJIbBAHUKA.

Jemoncmpayuu

I/ISMepeHI/IC CHJIbI TOKA U HAIIPSAKCHUA.

3aBUCHMOCTD COMMPOTUBJICHUA MNWJIHMHAPUYCCKHUX IMPOBOJHHUKOB OT IJHWHBI, IUIOMIAAN
MOMEPCYHOTO CCUYCHUA U MaTCpHUaJIa.

CMemranHoe COCAMHCHHUC ITPOBOJHUKOB.



[IpsiMoe m3MepeHHe SIeKTpPOABMKYILEH cuiibl. KOpoTkoe 3aMblKaHHME TralbBaHUYECKOIO
JJIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTUBIICHMUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psaa ¥ NpOBOAUMOCTb BO3AYXa.
OAHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul
N3ydeHne cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne  BiEKTpOIBHXKYIIEH CHJIBI HCTOYHMKA TOKA M €r0  BHYTPEHHETO
COITPOTHUBIICHHS.

Ha6nronenue anexkrponusa.
MexnpeamerHblie CBSI3U

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kkiacce OcCymIecTBISIETCS € Y4ETOM
COJIepXKATeNbHbIX MEKIIPEIMETHBIX CBsI3e € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUHU,
reorpaduu U TEXHOJIOTHH.

Meswcnpeomemuvie nousmus, CBSI3aHHBIE C W3YYCHHEM METOJIOB HAyYHOTO ITO3HAHUS:
SIBJICHUE, HAy4yHbIM (akT, TUmnore3a, (U3MYEecKas BEJIMYMHA, 3aKOH, TEOpHs, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHNE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: pelieHue CHUCTEMbl  ypaBHEHUH, JuHeiHas ¢QyHkius, mapaborna,
runep06oia, ux rpaduku U cBOCTBa, TPUTOHOMETpUYeckre GYHKIMN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhl M HUX MPOEKIHMH Ha OCU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBIKEHUE B KUBOW mpupojae, auddysus, ocMoc, TEIIoo0MeH
KUBBIX OPraHU3MOB (BHJbI TEIUJIONEpeIadyr, TEIJIOBOE PaBHOBECHE), IJICKTPUUECKUE SBICHUS B
JKUBOU MIPUPOJIE.

Xumus: AUCKPCTHOE CTPOCHUEC BCLICCTBA, CTPOCHUEC ATOMOB M MOJICKYJI, MOJIb BCIICCTBA,
MOJIIpHad Macca, TCIIJIOBBIC CBOIMCTBa TBépI[LIX TCII, JKUJIKOCTEN U ra3oB, OSJICKTPHYCCKHUC
CBOMCTBA MCTAJUIOB, JJICKTPOJIUTHYCCKAA AUCCONUAIUs, I'aJIbBAHUKA.

TI'eozpacghus: BNaXXHOCTh BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeus: peoOpazoBaHNUE ABMKEHHUH C UCIIOJIb30BaHUEM MEXaHU3MOB, YUET TPEHHUSI B

TEXHUKE, MOAIIUITHUKH, UCTIOJIb30BAaHHE 3aKOHA COXPAaHEHHS UMITYJIbCa B TEXHHUKE (paKera,
BOJAOMET W JIpyrue), JBUTATEeNb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOI

XOJIOIWJIbHUK, KOHAUITHOHEP, TCXHOJIOTUHU TOJTYUCHUSA COBPCMCHHBIX MATCPUAJIOB, B TOM YHUCIIC
HaHOMAaTCcpHuajosB, u HaHOTCXHOJIOTHH, QJICKTPOCTATUYCCKAA 3aluTra, 3a3CMJICHHUEC



ANIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM TNPUHTEP, JJIEKTpOHArpeBaTeibHBIE MPHOOPHI,
3IIEKTPOOCBETUTENIbHBIEC IPUOOPHI, TaTbBAHHKA.

11 KJIACC

Paznen 4. DiaekrpoamHnamMuka

Tema 3. Maznummnoe none. I1eKmMpPoOMazZHUMHAA UHOYKYUA

[TocrositHHBIE MarHWTHL. B3aumoneldcTBHE NOCTOSHHBIX MArHUTOB. MarmuTHoe IoJe.
Bekrop marauTHOM MHAYKIMH. [I[pUHIMT CylTepno3HIMKy MarHUTHBIX NOJIEHW. JIMHUKM MarHuTHON
uHaykuuy. KapTuHa mTuHU MarHUTHOW MHAYKIUU TOJIS HOCTOSTHHBIX MarHUTOB.

MaruutHoe moJie MpoBOJHUKA ¢ TOKoM. KapTuHa AMHMIA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmonencTere NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HalpaBJICHUE.

Cuna JlopeHma, €€ MoAyab W HampaBlicHHE. J[BUKEHHE 3apsHKEHHOM YacTUIbl B
OJIHOPOJIHOM MarHuTHOM mojie. Pabora cumsl Jlopenta.

SIBieHMEe BIEKTPOMAarHUTHOM WHAYKUMH. [lOTOK BEKTOpa MarHUTHOW WHIYKIIUH.
DNEeKTPOABMKYIIAS CHJIA MHIAYKIIMH. 3aKOH 3JIEKTPOMarHUTHON MHAYKIMK Dapajes.

anpeBoe SJICKTPUYECKOC II0JIC. :‘)J'ICKTPO,I[BI/I)KYH_IaH cujla MHAYKOHUHU B ITPOBOJHHUKE,
ABMXXKYIIEMCA IIOCTYIIATCJIbHO B OAHOPOJHOM MAardHuTHOM ITOJIC.

[IpaBuno Jlenna.

NHnykTUBHOCTD. SIBJEHME CAMOMHAYKLIMH. DJIEKTPOABIKYILAS CHJIa CAMOUHTYKIUH.
DHeprusi MarHUTHOTO MOJIs1 KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

Texauueckue yCTpOﬁCTBa U MPAKTUYCCKOC IIPUMCHCHHUC. TIOCTOAHHBIC MArHUTHI,
QJICKTPOMATrHUTHI, SJICKTPOABUI'ATECJIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL], MHAYKIIMOHHAA ICYb.

Jemoncmpayuu
OmneIT Opcrena.
OTKIJIOHEHHUE ANEKTPOHHOTO MMy4YKa MAarHUTHBIM T1OJIEM.

JInaun HWHAYKIOUU MAaroiuTHOI'O IOJIS.



B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.
Cuna Awmrepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.
SIBieHME NEKTPOMArHUTHOW MHIYKIINH.
[IpaBuiio Jlenna.

3aBHUCHUMOCTh BHGKTpOﬂBH)KyHICﬁ CUJIBI MHAYKIOHUKU OT CKOPOCTHU MU3MCHCHUS MArHUTHOTO
IIOTOKA.

SIBneHne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO TOJIST KATYIITKA C TOKOM.

UccnenoBanue AeMCTBUS MMOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnenoBanue sIBICHUS SJIEKTPOMArHUTHOW WHIYKITHH.
Pa3nen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHvle Koaedanus

KonebarenpHast cucrema. CBoOOgHBIE MexaHWYEeCKHe Kosiebanus. [apMoHUUecKue
kosebanus. Ilepwon, dwacrora, ammumryna W ¢asza kojebanwii. [IpyXKWHHBI MasTHUK.
MareMaTuuecknii MasTHUK. YpaBHEHUE TapMOHHYECKHX KojeOanuil. [IpeBpamieHue sHepruu
IIPU TapPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJeOaHUS B HICATBHOM
KoJeOaTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMH U DIIEKTPOMArHUTHBIMU
konebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPrUU B UACATHLHOM KOJeOaTelbHOM

KOHTYpPC.

Hpe,[[CTaBJ'IeHI/Ie 0 3aTyXaromux KoJIe0aHMIX. BBIHY)K)IGHHBIC MeXaHUYeCKHe KoJieOaHus.
Pe3onanc. BBIHY)K,HCHHBIG QJICKTPOMArHUTHBIC KoJieOaHus.

HepeMeHHLIfI TOK. CI/IHYCOI/I,I[aJ'IBHHﬁ HepeMeHHHﬁ TOK. MOIIIHOCTh INEPEMCHHOT'O TOKa.
AMHJ'II/ITy,[[HOC u HeﬁCTBYIOIHee 3HAYCHHUEC CUJIBI TOKAa U HAIIPSXKCHUA.

Tpanchopmarop. [IpousBojcTBO, mepemaya M TMOTPEONECHUE DIIEKTPUYECKONW SHEPTHH.
DKOJIOTMYECKME PHUCKH TP MPOU3BOACTBE 3ieKTpod’Hepruu. KynbTypa wHcnosib30BaHuUs

QJICKTPOOHEPIUH B MMOBCEIHEBHOM JKU3HU.

Texauueckue yCTpOﬁCTBa U TPAKTUYCCKOC TPUMCHCHUC!: BHCKTpI/I‘-ICCKI/II‘/’I 3BOHOK,
reHepaTop NEPEMECHHOT'O TOKA, JIMHUHU SJICKTPOIICpEaAa.

Jlemoncmpayuu



HccnenoBanue napameTpoB KoJjiebaTenbHOW CUCTEMBI (IIPYKUHHBIA WIIM MaTeMaTUYECKUI
MasITHUK).

Habmoienue 3aTyxaromux KoaeOaHui.
HccnenoBanue cBOMCTB BbIHYX/IEHHBIX KOJI€OaHUH.
HaGnronenue pesonanca.

CB00OOIHBIE AMEKTPOMArHUTHBIE KOJICOAHMS.

OcmmnorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHWsT OT BPEMEHM) JUid
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc mpu mocienoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KAaTYIIKH WHIYKTUBHOCTH H
KOHJICHCATOPA.

Monenb TMHUY 3JIEKTPOIIepelauH.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJIEOaHUHM Tpy3a HA HUTHU OT JUIMHBI HUTH U
Macchbl rpysa.

HccnenoBanne TmMepeMEHHOTO TOKa B IIENM W3  IOCJIENOBATEIBLHO COCIMHEHHBIX
KOHJIGHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHumHvle 60IHbL

MexaHu4yeckue BOJHBI, YCIIOBUA paciipocTtpaHenus. [lepuon. CKopocTh pacpocTpaHEHHs
u januHa BoJsiHbl. [lomepeunble W mpononbHble BOJHBL. MHTepdepennus u audpakuus
MEXaHUYECKUX BOJIH.

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

DNEeKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUS H3JIy4EHHS 3JIEKTPOMAarHUTHBIX BOJH. B3aumnHas
opueHTanus BeKTopoB E, B, V B anekrpomarnutHoi BonHe. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXE€HHUE, IMpelIOMIICHHe, Noispusanus, audpakius, uHrepdepenuus. CKopocTh

QJICKTPOMArduTHLIX BOJIH.

[llkanma 37€KTpOMarHUTHBIX BOJIH. [IpMMeHEHHE 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

HpI/IHI_[I/IHLI paaruoOCBA3U U TCIICBUACHU. Pannonoxanus.

aﬂeKTpOMaFHI/ITHOC 3arpsi3HCHHUC Opr>KElIOH.ICI>i Cpcabl.

Texauueckue yCTpOﬁCTBa H MPAKTHYCCKOC NPUMCHCHUC: MY3bIKAJIbHBIC HHCTPYMCHTHI,
YIbTpa3dByKOBasA JUAIHOCTHKA B TCXHUKE W MCIUIUMHC, panap, paI[I/IOI'IpI/IéMHI/IK, TCIJIICBU30D,

anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu



OO6pazoBaHue U pacpOCTPAHECHUE TIOTIEPEYHBIX U MPOI0JIBHBIX BOJIH.
Kouebumromieecs Te10 Kak HCTOYHUK 3BYKa.

HaGHIOI[eHI/Ie OTPAXKCHUSA U NPCIIOMIICHHUA MCXaHUYCCKUX BOJIH.
Habmonenne naTepdepeHInn U JUPPaKIui MEXaHHISCKUX BOJIH.
3BYKOBOMW PE30HAHC.

Habntonenue cBsi3u IPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYAOM M 4YacTOTOU
KOJIcOaHUH.

UccnenoBanne  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTPa)XCHHE, MPEIOMIICHHE,
noJisipu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHelHOE pacipoCTpaHEHNE CBETa B OJTHOPOJIHOM cpene.
JIyd cBeta. ToueyHBIN UCTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHune H300pakeHUN B IJIOCKOM
3epKajie.

[Ipenomsienne cBeta. 3aKOHBI TpeEIOMJICHUsS cBeTa. AOCOMIOTHBI  TOKas3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroj MOJHOTO BHYTPEHHETO
OTpaKCHHUS.

Jucnepcus cBera. CroskHBINA cocTaB Oenoro ceerta. L[Ber.

Cobuparonue u pacceuBarolue JuH3bI. ToHkas nuH3a. DOKYyCHOE paccTOsHUE W
OonTHYECKas cuiia TOHKOU JMH3BL. [locTpoeHne n3o0pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. Popmysa TOHKOM JIMH3bI. Y BEJIMUCHHE, 1aBaEMOE JTMH301.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. Uurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKU. Y CIOBHS
HaOIOICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX

KOI'CpCHTHBIX HCTOYHHUKOB.

Hudpakuuss cera. JludpakunoHHas pemérka. YciaoBue HaOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB TIpH TaICHUd MOHOXPOMATHUYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEIIETKY.

HOJ'ISIpI/IBaI_[I/IH CBCTa.
Texanuueckue yCTpOﬁCTBa U IIPAKTHYCCKOC IPHUMCEHCHUC: OUYKH, JIyIla, (l)OToaHHapaT,
HpOGKI_[I/IOHHHﬁ arrmapar, MHKPOCKOII, TCJICCKOII, BOJIOKOHHAd OIITHUKa, I[I/Iq)paKI_II/IOHHaH

peméTKa, MoJISpOUI.

Jlemoncmpayuu



[TpssmonuHeiHOE pacIpoCTpaHEHHE, OTPAXKEHHE M HpesoMieHue cBera. Onruueckue
pUOOPHL

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieab CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUH B JTMH3aX.

Moienu MUKpPOCKOIIA, TEJIECKOTIA.

Habmonenne naTepdepeHum cBera.

Ha6nronenue nqudpakiuu certa.

HaGnronenue aucnepcun certa.

[Tonydyenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOUIbIO AUPPAKIIUOHHON PEIIETKH.

HaGmronenune monsipusaiiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenune nokasaresns mpeioMIIeHUs CTEKIIA.

HccnenoBanne cBONMCTB M300paKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.
Pa3znen 6. OcHOBBI cienNAJILHOH TEOPHUH OTHOCUTEILHOCTH

['panuIbl TPUMEHUMOCTH KJIACCHYECKOW MeXaHukH. [locTymaTel cnenuaibHOW Teopuu
OTHOCHTEJILHOCTH: WHBAapHUAHTHOCTh MOJYJSA CKOPOCTHM CBE€Ta B BaKyyme, MPHUHIUII
OTHOCHTEIBHOCTH DUHINTEHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILICHUE JUTHHBI.

DHeprus U UMNYJbC PEIATUBUCTCKOM YaCTUIIBI.

CBsi3b Macchl C SJHEPTHEH U UMITYJIbCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPrus MoKosl.
Pa3nen 7. KBanroBasi pusnka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonbl. ®opmyna [InaHka cBA3M SHEPTUU (POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIBC
¢doToHa.

OtkpeiTue u  wuccaenoBanue Qotordpdexra. Ombitel  A. I CromeroBa. 3akoHBI
¢dorordpdexra. YpapHenue DitHiTeiHa 115 poroddpdexta. «KpacHas rpanuna» gorosppexra.

JNasnenue cera. OnbiTel [1. H. JIeGenena.



XUMHYECKOE JIEMCTBUE CBETA.

TexHuuecKre yCTPOWCTBA M IMPAKTUYECKOE MPUMEHEHHUe: (GoTolieMeHT, (OTOMATUHK,
CoOJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

D013 PeKT HA YCTAHOBKE C IIMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhdeKTa.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesauto o -gactur. [lmanerapHas

Mozens aroma. [loctynarel bopa. M3nyuenue u normnomieHre ¢GOTOHOB MpH Mepexoje aroma ¢

OJIHOTO YpPOBHS HHEpPruM Ha Jpyroil. Bumbl cnekTpoB. CHekTp ypOBHEM SHEpPruM aroma
BOJOPOJIA.

BonnHoBgbIe cBOMcTBa yacTull. Bosuel ne bpoinsa. KopnyckynspHO-BOJIHOBOW Iyann3M.
CHnoOHTaHHOE U BBIHYXJCHHOE U3Ty4CHUE.

TexHuueckne yCTpOHCTBA W NPAKTHYECKOE TPUMEHEHHE: CIEKTPaJbHbIA aHaIu3
(cmexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Omnpenenenne QJIMHBIL BOJIHBI JIa3epa.

HabnroneHue nuHeHuaThIX CHEKTPOB U3ITydESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habnronenue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JI0Ka3bIBAOILINE CJI0KHOCTh CTpOEHMS  spa. OtkpsiTHE
panuoaxktuBHOCTU. OnbITH Pe3epdopaa no onpeneneHuto coctaBa paJMoakKTUBHOTO M3JIyYSHHUS.

CsoiicTBa anb(ba-, 66Ta-, raMmMma-us3JIydCHH. Bausiaue PaaAnOaKTUBHOCTH HA KUBBIC OPraHNU3MBI.

OTkpeiTHE IPOTOHA U HeTpoHa. HykimonHas monens sapa ['eiizenOepra—Banenko. 3apsia
anpa. Maccosoe uncio aapa. M3oromnst.



Anba-pacnian. DIeKTpOHHBIH M MO3UTPOHHBIA Oera-pacnan. ['amma-uzmyudeHue. 3aKkoH
paZMOaKTUBHOIO pacraja.

DHeprus cBSA3M HyKJIOHOB B siipe. SnepHbie cuutbl. JledekT Macchl sapa.
SAnepHble peakuuu. Jlenenve U CUHTE3 SAEp.

SAnepusiii  peakrop. Tepmosaepublii cuHTe3. IlpoGieMbl M NEpCHEKTHUBBI  AJIEPHON
SHEPreTUKU. DKOJIOTUYECKUE aCIEKThI IEPHOI 3HEPTreTUKU.

OnemeHTapHble yacTUllbl. OTKPBITHE O3UTPOHA.
Merto1bl HAOMIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUL.
@dyHaMeHTaIbHble B3auMoieiicTBus. EqMHCTBO (pr3nueckoi KapTHHBI MHpa.

TexHuueckre ycTpoicTBa M NMPAaKTUYECKOE MPUMEHEHHUE: JO3UMETp, Kamepa Buibcona,
SIEPHBIN peaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

CY€TUrK HOHU3HUPYIONTUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (GoTorpadusim).
Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

OTansl pa3sBUTHA  ACTPOHOMMHU. HpI/IKJ'Ia,I[HOG N  MHUPOBO33PCHYECCKOEC 3HAUCHHUEC
ACTPOHOMMUM.

Bun 3Bé31H0T0 HeOa. Co3Be3ausl, ApKue 3BE3/1bl, IUIAHETHI, UX BUANMOE JIBUYKCHHUE.

CoiHeyHast cucreMa.

Comnne. ConHewHass akTUBHOCTb. Mcrounuk sHeprum CosiHma W 3BE34. 3BE3IBI, HX
OCHOBHBIC XapaKTEPUCTUKH. JlMmarpamma «CHEKTpajdbHBI KJIacC — CBETHUMOCTBY». 3BE3MbI
IJIaBHOH MOCJIENOBAaTEILHOCTH. 3aBUCHUMOCTL «Macca — CBETHUMOCTLY UISL 3BE31 TJIAaBHOM
nocienoBarenbHOCTU. BHyTpenHee crpoeHue 3BE31. CoBpeMeHHbIE MPEACTABICHUS O

MPOMCXOXKACHUH | 3BoJtorrK COJIHIIA 1 3BE3]T. DTambl )KU3HHU 3BE3]T.

Mneunsiii [Iyts — Hama [Manaktuka. [lonoxenue n nemwxenne CosHua B I'anaktuke. Turbl
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IbIPHI B sIAPAX TATAKTHK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon XaO0ma. PazGeranue ramaktuk. Teopus
bousbmoro B3peiBa. PennkroBoe usimydyeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6aemMbl aCTpOHOMUMU.



Yuenuueckue nabarooenus

Habnronenust HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPHIIOKEHHH
IUIsL OTIpeeNICHHsI TIOJIOKEHHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOTo noymapus U sipkue 3BE3/bL.

Ha6nronenus B reneckon Jlynsl, manet, Mieunoro Ilyru.
O0o0maroniee NoBTOpPEeHUE

Ponp ¢u3umku w acTpoOHOMUM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COLMATBHOW U
THUYECKON cdepax IesATeNIbHOCTH 4YeJIOBEKa, pojib W MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPoib (U3NYECKON Teopun B (QOPMHUPOBAHUHU
Mpe/ICTaBICHUH 0 (PU3NYECKOI KapTHHE MUpPa, MECTO (PU3NUECKON KapTHHBI MUpPaA B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJACTaBICHUN O IPUPOJE.

Me)Kl'[peIlMeTHble CBH3N

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHS B 11 Kkjacce OCyIIECTBISIETCS C Y4ETOM
COJIep’KaTeNbHBIX MEXIIPEJAMETHBIX CBS3€il C KypcaMM MaTeMaTWKH, OWOJIOTUH, XHUMHUH,
reorpaduu U TEXHOJIOTHH.

Meswxcnpeomemuvie nousmus, CBSI3aHHBIE C W3YYCHHEM METOJIOB HAyYHOTO ITO3HAHUS:
SIBJICHUE, HAy4yHbI (akT, TUmnore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TeOpwsi, HaOII0JIEeHUE,
AKCIIEPUMEHT, MOJICTMPOBAHNE, MOJCIb, NU3MEPECHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYEeCcKHe (DYHKIHU: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUIMA,
MIPU3HAKU NI0JI00US TPEYTOJIbHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

Buonoeus: OJICKTPUYECCKUEC SBJICHHA B JKHBOM npuponae, KoJyiebaTeIbHEIE JABUIXKCHHUA B
JKUBOM npupoac, ONTHYECCKHUE SABJICHUA B JKUBOM mnpupoae, HCﬁCTBﬂe paaypanyy Ha XHBBIC
OPraHru3Mhbl.

Xumus: CTPOCHUC aTOMOB H MOJICKYJI, KPUCTAJUIMYCCKAA CTPYKTYpa TBépI[LIX TCI,
MCXaHU3MBbI O6pa3OBaHI/I$I KpI/ICTaHHH‘leCKOﬁ peHléTKI/I, CHeKTpaHLHLIﬁ aHaJIn3.

l'eoepaghus: MarHUTHBIE TOTIOCAa 3€MJIH, 3aJ€KU MarHUTHBIX pyl, GOTOChEMKA 3eMHOU
MOBEPXHOCTH, IIPEICKA3aHNE 3eMIICTPICEHUH.

Texnonocus: TMHAN DIIEKTPOIIEPENay, T€HEPATOP NEPEMEHHOTO TOKA, IEKTPOJBUIaTElb,
UMHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOrO mpenmera «Pu3nMKa» HA YpPOBHE CpeaHero oOiiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPECAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YyIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC Pe3yJbTaThl OCBOCHHUSI y4eOHOTO mpeamera «Du3HKa» OJDKHBI OTpaKaTh
TOTOBHOCTh M CHIOCOOHOCTH OOYYaIOIIMXCsl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpEHHEH
MO3MIUCH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPUCHTAIMH, TIO3UTHBHBIX BHYTPEHHHUX
yOeXKJCHUI, COOTBETCTBYIOUIMX TPAJUIMOHHBIM  IIEHHOCTSM  POCCHIICKOTO  OOINECTBa,
pacIIMpeHue KU3HEHHOTO OTBITa W OTBITA JEATCIBHOCTH B IMPOIECCe pear3aldil OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHON JICATEIBHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCKOro BOCIUTAHUS:

chOpMUPOBAHHOCTh TPAKJAAHCKON TO3WIHUM  OOydYaromerocsi Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUICKOTO OOIIECTBa;

HpI/IHSITI/Ie Tpa)]I/IIII/IOHHI)IX 06H1€‘-I€J'IOB€‘I€CKI/IX FYMaHI/ICTI/I'-IeCKI/IX nu HeMOKpaTI/I'—IeCKI/IX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBbHOCTh B HHTEpecax TIpakJaHCKOTro o0OIecTBa,
y4acTBOBATh B CAMOYIPaBIECHUH B 00pa30BaTeIbHONM OpraHu3aliiig;

YMEHHME B3aMMOJECHCTBOBATh C COLMAIBHBIMM HHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKIUSAMHI ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TyMaHUTApHOMN U BOJOHTEPCKON NESATENbHOCTH;
2) NIATPHOTHYECKOT0 BOCTIMTAHHUSI:
c(hOpMUPOBAHHOCTH POCCHICKON TPakIaHCKON MACHTUYHOCTH, MATPUOTU3MA;

HEHHOCTHOC OTHOLICHHE K TIOCYAAPCTBCHHLIM CHMBOJIAM, JOCTHIKCHUAM pOCCHﬁCKHX
y‘IéHBIX B o0J1acTu (1)I/I3I/IKI/I U TCXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCITIMTAHMSI:
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLCHUBATL CUTYallUIO U NPUHHUMATb OCO3HAHHBLIC PCIHICHUA, OPUCHTHUPYSACH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMbI U IECHHOCTH, B TOM YHUCJIC B ACATCIILHOCTHU y‘{éHOFO;

OCO3HaHHE JTMYHOTO BKJIaa B IOCTPOEHHE YCTONYUBOTO OYAYIIETO;
4) 3¢TeTHYECKOT0 BOCTIMTAHMSA:

ACTETUUYECKOE OTHOLIEHUE K MHPY, BKIIIOUYasi 3CTETUKY HAYYHOI'O TBOPUYECTBA, PUCYILETO
¢u3nveckoit Hayke;



5) TpyioBOro BoCHUTAHUS:
UHTEpEC K pas3IuyuHbIM cdepaM NpoPecCHOHATBHOM JESATEIBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3UKOW W TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oymymieit

npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JAaCTH (PU3MKH HA
MPOTSKEHUU BCEH )KU3HU;

6) 9K0JIOTHYECKOT0 BOCTTUTAHUS

cOPMUPOBAHHOCTh SKOJIOTHUECKOH KYIBTYPbI, OCO3HaHHME TJI00AJBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;

IJIJAHUPOBAHUE M OCYIIECTBICHUE ICHCTBUM B OKPYXAIOLIEH CpeAe Ha OCHOBE 3HAHUSA
LeJIeN yCTOWYUBOTO Pa3BUTHS YEJIOBEYECTBA;

paclIUpeHUe OmbITa JACSITEIBHOCTA SKOJOTMYECKOW HANpaBJIE€HHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUHU TI0 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

C(OPMHUPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (HU3NICCKON HAYKH;

OCO3HaHUEC IECHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLCCCC U3YUCHUSA (1)I/ISI/IKI/I
OCYIICCTBJIATH MPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIE YHHBepcaAJIbHbIe Y4eOHbIe JeiicTBUSA
Ba3zoBble 1oruyeckue aeficTBUA:

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB U AaKTYyaJIM3UpOBaATb HpO6J'ICMy, paccMaTpuBaThb eé
BCCCTOPOHHC,

ONpCACIIATh LCIIN ACATCIBbHOCTH, 3a1aBaTh IMApaMCTPhl U KPUTCPUU UX NOCTHIKCHUA,
BBIABJIATH 3dKOHOMEPHOCTHU U ITPOTUBOPCUUA B PACCMATPHUBACMBIX (I)I/I3I/I‘ICCKI/IX SABJICHUAX,

pa3pabaTbIBaTh IUIaH peIIeHHs TPOoOIeMbl ¢ YUETOM aHaIM3a UMEIOIINXCS MaTepUaIbHbBIX
U HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBLBI B ACATCIIBHOCTb, OLCHUBATH COOTBCTCTBHUC PC3YJILTATOB ICIIAM,
OLCHUBATL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,



KOOPJIMHUPOBAaTh WU BBINOJHATH padOTy B YCIOBHUSX PEANBHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aMMOJCHUCTBUS;

Ppa3sBUBaTh KPCATUBHOC MBIIIIJICHUC IIPU PCILICHUH JKU3HCHHBIX HpO6HeM.
ba3oBble HCCIeA0BATC/IbCKHE HeﬁCTBHﬂ:

BJIQJIETh HAay4YHON TEPMHUHOJIOTHEH, KJIIOYEBBIMU HOHSTUSIMU U MeToJaMu (PU3UYECKON
HayKH;

BJIQJIETh HABBIKAMM Y4€OHO-MCCJIEI0BATENbCKOW U NMPOEKTHON NESATENIbHOCTH B 00IacTu
(U3KUKHN, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY ITOMCKY METOJIOB pelIeHUs 3a7a4
(u3MYECKOTO COJIepKaHUs, TPUMEHEHHIO Pa3InYHbIX METO/I0B O3HAHMS,

BIIQJETh BUJAMH JESITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHHUSA, €ro HHTEpIpeTaluH,
peoOpa3oBaHUI0 M MPUMEHEHHWIO B Pa3jMYHBIX YYEOHBIX CHUTyallUsX, B TOM 4YHUCIIE MpHU
CO3JaHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh IIPUUMHHO-CJIEICTBEHHbIE CBSI3M U aKTyaJlM3UpPOBaTh 3aJlady, BbIABUIaTh
rUNoTe3y €€ pelieHHs, HaxXOIUTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEP)KJICHUH,

3a/1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

AHAJIIM3UPOBATH MOJIYYCHHBIC B XO0A€ PCIICHHUA 3aJa4r PE3YIbTAThl, KPUTHUYCCKU OLICHUBATH
HUX JOCTOBEPHOCTD, IPOrHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUAX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/]a4ul B 00pa30BaTeIbHON ACITEILHOCTH, B TOM
quclie IPU U3Y4YEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KUIHEACITEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJI€H, IIpe/yIaraTh OPUTrHHAIbHbIE MTOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, AOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PaGora ¢ undopmanmeii:

BIIQZIETh HABBIKAMU MOJy4eHHUs UHGpopManuu (GU3NYECKOTo COAEpKaHUS U3 UCTOYHUKOB
pa3HBIX THUIOB, CaMOCTOSITENIBHO OCYIIECTBJISATh IOWCK, aHAJIW3, CHCTEMaTU3alul0 U
MHTEPIPETANIO HHPOPMAITIH Pa3IUYHbIX BUIOB U (DOPM MpPECTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

WCIOJIb30BaTh CpPEACTBA HH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pEelIeHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/ad C COONIOICHHEM

Tpe60BaHPII>i SPTOHOMHKHU, TCXHUKHU 6C3OH3.CHOCTI/I, TUTHCHBI, pecypc0c6epe>1<eHI/I51, IMPaBOBLIX U
9TUYCCKUX HOPM, HOpM HH(I)OpMaHHOHHOﬁ 6e3OHaCHOCTI/I;



CO3/1aBaTh TEKCThl (PU3MYECKOTO COJCpKAHUSA B PA3IUYHBIX QopMmarax ¢ yd4éTom
HazHauyeHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpaAs ONTUMAIBHYIO (QOpMYy
MPEJCTAaBICHNUS U BU3yaIHU3alllH.

KoMMyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:
OCYIIIECTBIISAITH OOIICHHUE HA YPOKaX (PU3HKHU M BO BHEYPOUHOU JCATCIHHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYAIlui U CMATYaTh KOH(QIUKTHI;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJH30BAHHEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMAaTUKy U METOJAbl COBMECTHBIX IEMCTBHM C y4y€TOM OOIIMX HHTEPECOB U
BO3MOYHOCTEHN KaXI0TO 4eHa KOJUIEKTHBA;

NPUHUMATh €U COBMECTHOW JAESATEIbHOCTH, OPraHU30BbIBATH WU KOOPJIUHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUHM, pPACIPENENATh POIH C YYETOM

MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYeCTBO CBOETO BKJIA/a M KaXKJIOTO YYaCTHHKA KOMaH[bl B OOIIMI pe3yibTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC ITPOCKTHI, OLICHUBAThL HWACU C IMO3HMIIMKM HOBH3HBI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYMMOCTH,

OCYIICCTBJIATL IIO3UTUBHOC CTPATCrM4€CKOEC TIOBCACHHUE B PA3JIMUYHBIX CHUTyalUAX,
MIPOABJIATD TBOPUCCTBO U B006pa)K€HI/Ie, OBITh HMHHUIINAaTHUBHBIM.

PeryasiTuBHbIe yHUBepcaJbHbIE YUeOHbIE TeiCTBHS
Camoopranuszanmsi:

CaMOCTOATCIIbHO OCYHICCTBJIATL IMO3HABATCIIbHYIO ACATCIBHOCTL B o0OiacTu (1)1/13I/IKI/I u
ACTPOHOMMUHU, BBISIBJISATD HpO6HCMBI, CTaBUTb U (I)OpMy.]'II/IpOBaTB COOCTBEHHBIE 3aaa4u,

CaMOCTOSTENBHO COCTABJATH IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX 3aJady, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHUM;

AaBaTb OLUCHKY HOBBIM CUTYyallUsIM,

paciIupATb paMKU y‘ICGHOFO npeaMeTa Ha OCHOBC JIMYHBIX npeunhoeHHﬁ;



JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPHOOPETEHHBIN OTIBIT;

CIOoCcOOCTBOBAaTh (POPMHUPOBAHUIO W MPOSIBIICHUIO DJPYIWIHH B 00JacTH (U3HKH,
IIOCTOSIHHO TOBBIILIATH CBOM 00pa30BaTENIbHbIN U KyJIbTYPHbBIN YPOBEHb.

CﬁMOKOHTpOJIb, IMOLMOHAJIbHBIA HHTEJIEKT:

JaBaTb OLCHKY HOBBLIM CUTyalHWsIM, BHOCHUTb KOPPCKTUBBLI B ACATCIBHOCTL, OLICHUBATH
COOTBCTCTBUC PEIYJILTATOB LECIISAM;

BJI1aJJ€Th HaBBIKaAMH IMO3HABATEIILHOM pe(bJ'IeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX ﬂCﬁCTBHﬁ
1 MBICIIUTCIIBHBIX MTPOLECCOB, UX PE3YJILTATOB U OCHOBaHI/II\/'I;

HCII0JIb30BaTh MPUEMBI peIeKCHu AJIsl OLIEHKH CUTYalluH, BIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYrUX IIPU aHAJIU3€E PE3YyIbTaTOB ACSITEIBHOCTH;

MpHU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIHUOKH.

B npornecce noCTHKeHUsT TUUHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOTrPAMMBI MO (PU3UKE IS
YPOBHS CpelHero oomero oOpa3oBaHusl y 0OydalOIUXCsS COBEPLICHCTBYETCS SMOIMOHAIbHBIN

HMHTCIIJICKT, npennonarafonmﬁ C(i)OpMHpOBaHHOCTBZ

CaMOCO3HAHU$, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSTHUE,
BUJIETh HANpPaBIEHUS pPa3BUTHsI COOCTBEHHOI SMOLIMOHAIBHOMN Cepbl, ObITh YBEpEHHBIM B ceO€;

CaMOpCTYJIMPOBAHU, BKJIIOYAKOMECro CaAMOKOHTPOJIb, YMEHUC IIPpUHHUMATb
OTBETCTBEHHOCTh 3a CBOE IIOBCACHUC, CII0COOHOCTE alalITUpOBaTLCA K OSMOIHUOHAJIBbHBIM

HU3MCHCHUAM U IIPOABIIATH I‘I/I6KOCTB, OBITE OTKPBITBIM HOBOMY;

BHy’TpeHHeﬁ MOTHBaIu, BKJ'II-O‘{aI-OH_Ieﬁ CTPEMIJICHUC K HOOCTHIKCHHIO HCJIN U YCIICXY,
ONITUMU3M, NHUIIUATHUBHOCTb, YMCHHC ,Z[eﬁCTBOBaTL HCXO0Osd U3 CBOUX BO3M0)KHOCTGIZ;

OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TIOHMMATh OMOIHOHAJIBHOC COCTOAHUC OpPYI'UX,
YUYUTBIBATH €0 IIPHU OCYIICCTBICHUN O6H.[CHI/IH, CIIOCOOHOCTH K COYYBCTBUIO U COTICPCIKUBAHULIO;

COMMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPANBATh OTHOLICHUSA C APYI'UMU
JIIOAbMH, 33.60TI/ITBC$I, MPOSABJIATH UHTEPCC U pa3peilaThb KOH(bHHKTBI.

HPEAMETHBIE PE3YJIBTATDBI



K xonmy obyuenust B 10 kJjacce npenqMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh HAa MPHUMEPax POjb U MECTO (U3MKU B (POPMUPOBAHHH COBPEMEHHOM
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOH
JIeSATEIIFHOCTH JIIOJICH;

YUUTHIBATh TPAHUIBl MPUMEHEHHS H3YYCHHBIX (U3MYECKHX MOJENeH: MaTepuanbHas
TOYKA, MHEpPLUAJIbHAs CHUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TENO, MIACATIBHBIN Ia3, MOAEIH
CTPOEHHMS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBINA AIEKTPUYECKHUM 3aps] IPHU pEUICHUU
¢buznueckux 3anay;

pacro3HaBaTh (DU3UYECKUE SBJICHUS (TPOIECCHI) U OOBICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKHU, MOJICKYISIPHO-KHHETUYECKOW TEOPHUH CTPOCHHUS BEIIeCTBA W AJICKTPOJUHAMUKHU:
pPaBHOMEpPHOE W PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBMKEHUE, CBOOOJHOE TaJeHUE Tel,
JMBIDKEHWE TIO0 OKPYKHOCTH, WHEpIHUs, B3auMoJieicTBHEe Tei, auddy3us, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHHUE XUIKOCTEH M TBEPABIX TEl, M3MEHEHHE oOhEéMa Tell MpH HarpeBaHUU
(oxMakIeHUH ), TEIJIOBOE PaBHOBECHE, UCTIAPEHHE, KOHICHCAIINSI, TIJIaBJIEHNEe, KPUCTAIUTA3AITHS,
KHUIIEHUE, BIAKHOCTHh BO3/yXa, MOBBIIIEHNWE JTABJICHHUS Ta3a MPH €ro HarpeBaHUHM B 3aKPHITOM
COCyJle, CBsI3b MEXIY IapaMeTpamMu COCTOSHHS Ta3a B H30IpOIeccax, JJICKTPU3AIMS Te,
B3aMMOJICHICTBHE 3apsJIOB;

OTHCHIBaTh MEXAHUYECKOE IBUKEHHE, HCIOIb3yd (M3MUECKUEe BEIWYHHBI: KOOpAWHATa,
MyTh, MEpPEMEIleHNEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHila, UMIYJIbC Teja, KHHEeTHYeCcKas
SHeprusi, NMOTEHLHUaJIbHAsl JHEPrus, MexaHuueckas paboTa, MeXaHHWYecKas MOIIHOCTb; IpH
ONMHMCAHMWU TPABWIbHO TPAKTOBaTh (DU3MUECKUN CMBICH HCMOJB3YEMbIX BEJIMYUH, UX
0003HaYeHUsI U €IMHUIIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUYUHY
C IPYrUMU BEIMYNHAMU;

OIIMCbIBATh H3YYCHHBLIC TCIIJIOBBIC CBOMCTBA TEI U TEIJIOBEIC SABJICHUs, HWCIIOJb3ys
(1)I/I3I/I‘{GCKI/IC BCJIMYWHBI. [OAaBJICHHUEC TIasa, TEMIICpaTypa, CpPpEAHAA KHUHCTHUYCCKAsA OHEPIrus
Xa0THYECKOI'0 ABHXKCHHA MOJICKYII, CpCAHCKBaApaTH4YHas CKOPOCTb MOJICKYJ, KOJIHWUYECTBO
TCIJIOTBI, BHYTPCHHSS DHCPIUA, pa60Ta rasa, KOB(I)(I)I/IHI/ISHT IIOJIC3HOI'O HeﬁCTBHH TCIIIIOBOIO
ABUTATCIIA; ITPH OIMMCAHUHU IIPABUJIBHO TPAKTOBATDH (1)I/ISI/I‘IGCKI/II‘/’I CMBICJI UCITOJIB3YEMBbIX BCJIMYHH,
uXx o003HaueHus u CAMHHNIIbI, HAaXOAUTb q)OpMy.]'ILI, CBA3bIBAIOIIUC JAHHYIO (1)I/ISI/I‘I€CKYIO
BCIIMYHHY C APpYIT'MMU BCIIMYHNHAM

ONHUCBIBATHL HU3YUCHHBIC SJICKTPUYCCKUC CBOMCTBA BCHICCTBA M DJJICKTPHUYCCKHC SABJICHHA
(l'[pOI.ICCCH), HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG BCIIMYHUHBI: BHCKTpI/I‘-ICCKI/Iﬁ 3apAan, SJICKTPUUYCCKOC IIOJIC,
HaprI)KéHHOCTB noJjrs1, MOTCHHHAJI, Pa3sHOCTb IIOTCHUUAIOB, IIpU OIHWCAHUU TIPABUIIBHO
TPAKTOBATb (1)H3H‘ICCKHﬁ CMBICJI HUCIIOJIB3YEMbBIX BCJIWYHUH, HUX 0003HAUCHHS H CAVHUIIBI,
YKa3bIBaATb (bOpMy'J'ILI, CBA3bIBAIOIIUEC NaHHYIO (1)I/I3I/I‘IGCKYI-O BCJIIMYNHY C APYTUMU BCIINUYNHAMMU,

aHAIM3UPOBATh (DU3UYECKUE TPOLIECChl U SBICHUS, UCTOJIB3ysd (PHU3NYECKHE 3aKOHBI H
MPUHIUIEL: 3aKOH BcemupHOro TsaroTeHus, |, Il u 1l 3akonsr HploToHa, 3aKOH coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPAHEHUS MMITYJIbCa, TPUHIIUI CYHEPIIO3UIINU CUII, TIPUHITUTT
paBHOMPABUS WHEPIHAIBHBIX CHCTEM OTCUYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEI[ECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEAHEH KWHETHMYECKOW JHEPIHH TEIUIOBOTO JIBHYKEHUS
MOJIEKYJT C aOCOJIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMHKH, 3aKOH COXpPaHEHUS



JNMEKTPUUECKOTO 3apsaa, 3akoH KylmoHa, mpu 3TOM pas3iauyarh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BhIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MTPUHIUIBI ACUCTBUS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3auyaTth yCIOBHS UX O€3011aCHOTO MCIIOJIb30BAHUS B [IOBCETHEBHOM XKU3HU;

BBITIOJTHATh DKCIIEPUMEHTBI O HCCIENOBAaHHUIO (DM3MYECKUX SBICHUA W TPOIECCOB C
UCTIOJb30BAHMEM  TMPSMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYINPOBATH
npobiemMy/3agady M TUNOTE3y Y4EeOHOTO OKCIEPHUMEHTa, COOMpaTh YCTAaHOBKY W3
IIPEI0KEHHOTO 000PYA0BAaHMS, TPOBOAUTH ONBIT U (POPMYIMPOBATH BHIBO/IBI;

OCYILIECTBIIAITh NpPSMbIE M KOCBEHHbIE M3MEpPEHUs (U3MYECKUX BEJIWYUH, INPU 3TOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs U MCIOJIb30BaThb WM3BECTHBIE METOJbl OLEHKHU
MIOTPEITHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTH MEXAY GU3NYECKUMU BEIMUNHAMU C HCIIOIb30BAaHUEM MPSMBIX
U3MEpEHUH, MpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3YJIbTAaThl IOJTY4YEHHOM
3aBUCHUMOCTH (HU3MYECKMX BEJIMYMH B BHAE TaOnul U TpaduKoB, JAeiaTb BBIBOJABI IO
pe3ynbTaTam UCCIEI0BAHMS;

coOmoaTh MpaBmiIa 0OE30IMacHOTO TpyAa NPH TNPOBEAECHHM HCCIEIOBAaHMHA B paMKax
y4eOHOTO SKCHEePHMEHTa, Y4eOHO-MCCIEeTOBATENbCKOH W  IMPOEKTHOW JIESTENbHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemiath pacy€THbIE 3aJauyd C SIBHO 33JaHHOM (M3MYECKON MOJENblo, HUCHOJIb3Ys
(u3nyueckue 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 33/1a4l BHIOMPATh (PU3NUYECKYIO
MOJENb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (GOpMYJbl, HEOOXOAWMBbIE Al €€ pelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEATIbHOCTH MOJyYEHHOTO 3HAaYeHUs PU3NUYECKON BEINUMHBI,

pfiiaTh Kad4C€CTBCHHBIC 3aJadn: BBICTPAHMBATH JIOTHYCCKH HCEIIPOTHBOPCUYHMBYHO ILCIIOYKY
paCC}/)KI[eHI/Iﬁ C OHOpOI>'I Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (bHSI/I‘leCKI/IC SABJICHUA,

WCIOJIb30BaTh MpPH pelleHHH Y4eOHBIX 3aJad COBpeMEHHble WH(GOPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMUd M TMpeACTaBleHUs y4eOHOH U
HAyYHO-TIOMYJISIPHONH HMHGOpPMAIK, MOJYYEHHOM W3 Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJTy4aeMylo HH(POPMALIUIO;

MIPUBOJIUTh MPUMEPHI BKJIAJAa POCCHUICKUX U 3apyOSKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TIOBCEJAHEBHOW KHU3HM JUIs
oOecrieyeHns 6€30MaCHOCTH MPU 0OpALIEHUN ¢ TPUOOpaAMH U TEXHUUYECKUMH YCTPOHCTBAMH, JJIS
COXpaHEHHUS 3JI0POBbsI U COOJIOZCHUSI HOPM KOJIOTHYECKOTO MOBECHUS B OKpYXarollel cpese;

pa6OTaTL B I'pylIi€ ¢ BbIIIOJIHCHHUEM PA3JIMYHBIX COLUAJIBHBIX pOJ'ICfI, IJIaHUPOBATH pa60Ty
TpyIIbl, paluOHAJIBHO pPacCHpeaciisiaThb 0053aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HECTAHHAAPTHBIX CUTYyalUsAX, aACKBATHO OLICHUBATH BKJIA[ KaKAOT'0 M3 YYACTHUKOB I'pYIIIBI B
peuIcHue paCCManHBaCMOf/'I Hp06HCMBI.



K xonmy obyuenust B 11 kJacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPHUMEPax Pojb U MECTO (U3UKU B (POPMUPOBAHHH COBPEMEHHOM
Hay4YHOW KApTHUHBI MUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B NPAKTHUYECKOU
JEeATETbHOCTH JIFOJICH, IEJIOCTHOCTh U €AMHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTBIBATh TPAaHUIBl TMPUMEHEHHS W3YYCHHBIX (PU3MUECKUX MOJENCH: TOYCHHBIH
JNEKTPUYECKUN 3apsA], Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, sJE€pHAs MOJENIb aToMa,
HYKJIOHHAsI MO/JIEJIb aTOMHOTO SI/Ipa MPH PEIICHUN (PU3UIECKUX 3a]1ad;

pacrno3HaBaTh (U3UYECKUE SBICHUS (IIPOLECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKHM M KBAaHTOBOHM (DM3MKU: AJIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XAMUYECKOe, MarHuTHOE JIWCTBUS TOKA, B3aHMMOJCWCTBHE MAarHUTOB, JIIEKTPOMArHUTHAS
WHAYKIWS, JCHCTBHE MarHUTHOTO IIOJII HA MPOBOJHUK C TOKOM U JBWKYIIUICS 3apsin,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBL, IPSMOJIMHENTHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus U MOJIsIpU3alldsg CBETa, JTUCHEPCUsi CBETa,
dhoTornekrpuueckuii 3¢pdexT (portorddekrt), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

OTHCHIBAaTh M3y4YCHHBIE CBOICTBA BelleCTBa (DJIEKTPUUYECKUE, MArHUTHbIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCHoJyib3ysl (GU3NYECKHE BEIMYMHBL: DBJICKTPUUYECKUH 3apsij, Cuila TOKa, DJIEKTPUYECKOe
HampspKeHUe, DIIEKTPUUECKOe COMPOTHUBIIEHUE, Pa3HOCTh IOTEHIIMANIOB, 3JIEKTPOIBIK YILAs CuJla,
paboTa ToKa, MHAYKIMS MarHUTHOro mojs, cuwia Awmepa, cuia JlopeHna, MHIYKTUBHOCTh
KaTYILIKH, SHEPrUsi 3JEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEpUoJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJIa TOKa B MPOLIECCE MApPMOHHYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSIHME M ONTHYECKash CHUjla JMH3bI, IPHU OINHCAHUU IPABUIBHO
TpakToBaTh (UIMYECKUI CMBICT HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS] M €IUHUIIBI,
yKa3bIBaTh (hOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

OIIMCbIBATh H3YYCHHBIC KBAHTOBBIC SABJICHUA MW IIPOLCCCHI, HCIIOJIb3Ys (1)I/ISI/ILIGCKI/I6
BCJIIMYHHBI: CKOPOCTH JJICKTPOMArHuWTHBIX BOJIH, AJIMHA BOJHBI W YaCTOTa CBETA, SHCPIUAd H
HUMITYJIBC (l)OTOHa, nepuoa ImoJypacmnaga, SHEPrusa CBA3HM aTOMHBIX AA€p, IIPU OIIMCaHHUHU
IpaBUJIBHO TPAaKTOBATH (bHSH‘leCKI/Iﬁ CMBICII HCIOJIB3YEMBIX BCIWYHMH, HX 0003HAaUYeHUS U
CAWHUIDBI, YKa3bIBATb (1)OpMy'J'H>I, CBA3bIBAIONIUC JAHHYIO (1)I/I3I/I‘ICCKYIO BCINMYHNHY C APYIrUMH
BCINMYMHAMU, BbIYUCIIATH 3HAYCHHC (I)HSHHGCKOﬁ BCJIMYHMHBI,

aHAJM3UPOBaTh (PU3MUYECKHE IMPOLECCHl M SIBICHHS, WCIOJb3YS (U3NYECKUE 3aKOHBI U
npuHOUIb:: 3akoH Owma, 3aKOHBI TOCIEAOBATEILHOIO M IMapaUICILHOTO  COSAMHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHIa, 3akoH DJIEKTPOMArHUTHOW  HMHIYKIMH, 3aKOH
MPSMOJMHEHHOTO PaCpPOCTPAaHEHUs CBETAa, 3aKOHBI OTPAKEHMS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeHHAa s (oToddderTa, 3aKOH COXPAaHEHUS DOSHEPruu, 3aKOH
COXpaHEHHUs WMITyJIbCa, 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHECHHUS
MaccoBOTO 4YHCIa, TOCTynaaTel bopa, 3aKOH paJMOaKTUBHOTO pacraja, MpH STOM pa3IuvaTrh
CIIOBECHYIO (DOPMYITHMPOBKY 3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAKEHHE W YCIOBUS (TPaHUIIBI,
001acTi) IPUMEHUMOCTH;

OTPEIEIATh HANpPABICHUE BEKTOPAa MHAYKLIHMHM MAarHUTHOTO MOJIS NPOBOJHHKA C TOKOM,
cusiel Amnepa u cuibl Jlopenua;

CTPOUTL U OINHCBIBATH I/I306pa)KCHI/IC, CO3a1aBacMoOC IIJIOCKUM 3€pKaJIOM, TOHKOH HHH30ﬁ;



BBIIIOJIHATL SKCIHCPUMCHTBI 110 HMCCJICIOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUII H IIponeccoB ¢
UCTIOJb30BAHMEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH: TmpH 3ToM  (OpPMYIHPOBATH
npobneMy/3agady W THUINOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOJIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE H3MEPEHUS (U3UYECKUX BEJIWYHMH, TPU 3TOM
BBIOMPATh ONTHUMAJbHBINA CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIBl OLIEHKH
IIOIPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCIOJIb30BAHUEM IMPSIMBIX U3MEPEHUM:
IpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJIYYEHHOW 3aBUCHMOCTHU
¢u3nyecKux BEIWYMH B BHUAE TabmuIl M TrpauKOB, Je€1aTh BBIBOABI IO pe3yibTaTaMm
HCCIIEA0BaHUS;

coOmoaTh MpaBMiIa 0OE30MacHOTO TpyAa NPH TNPOBEACHHM HCCIEIOBAaHMHA B paMKax
y4eOHOTO SKCHEepHMEHTa, Y4eOHO-MCCIEeTOBATENLCKOH W INPOEKTHOW JESTENbHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUYECKON MOJIeNblo, HUCHOJb3Ys
(u3nyeckue 3aKOHbI M MPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4l BHIOMPATh (GU3NUYECKYIO
MOJENb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (OpMYJbl, HEOOXOAWMBbIE asi €€ pellieHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTH MOJTyYE€HHOTO 3HaYeHUsI PU3NUYECKON BEIUUNHBI,

pelmaTth KadecTBEHHbIE 3a/lauM: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUUBY IIEMOYKY
paccyXJeHU ¢ OTOPOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

WCIOJIb30BaTh MpPH peUleHHH Y4eOHBIX 3aJad COBpeMEHHble HH(GOPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAIMU U MpPEJICTaBICHUs] y4eOHOU u
HAayYHO-TIONYJISIpHONM HMHGOpPMAIK, MOJYYEHHOM W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJTy4aeMyto HH(POPMALIUIO;

OOBSACHATH MPUHIIMIIBI ACHCTBUS MALLIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inyaTh
yCIIOBUSA WX 0€30IaCHOTO UCIOJB30BaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOJIUTh MPUMEPHI BKJIAJAa POCCHUICKUX U 3apyOekHBIX yYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHl;

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS 1O (U3MKE B TIOBCEIHEBHOW KH3HM JUIs
oOecrieyeHns 6€30MaCHOCTH MPU OOPALEHUHU C TPUOOpPaAMH U TEXHUUYECKHMMHM YCTPOUCTBAMHU, JUIs
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEIEHUS B OKPYKAIOLIEH cpene;

paboTath B rpyIiIie ¢ BHIIOJIHEHUEM PA3IMUHBIX COIMAIBHBIX POJICH, MIIaHUPOBATh PAbOTY
TPYIIBl, palMOHAIBHO paclpenesiaTh O00f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTAaHJAPTHBIX CHUTYyalMAX, aJ€KBAaTHO OLIEHMBATh BKJIAJ KaXX[JOTO M3 YYaCTHUKOB IPYIIIELI B
peleHre paccMaTpuBaeMOi POOIEMBI.
TEMATHYECKOE IINTAHUPOBAHHME



10 KJIACC

Ne | HaumeHoBaHHe pa3fesoB U KosinyecTBO 4acoB JnekTpoHHbIe (UPOBbIE)
n/ TEeM IPOTpPaMMbl Bcer | Koutpos | [IpakTuye | o6pasoBaTesbHble pecypChbl
I 0 bHbIE CKUe

paboThI paboThI

Paspes 1. PUSUKA U METOAbI HAYYHOTI'O IIO3HAHUA

1.1 | ®u3uKa U METO/bI HAYYHOTO 2 bubsunoreka LIOK
NIO3HAHUSA https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Pa3zaen 2. MEXAHHUKA
2.1 | KunemaTuka 5 Bubsunoreka LIOK
https://m.edsoo.ru/7f41bf72
2.2 | luHaMuKa 7 bubauoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHbI COXpaHEeHUs B 6 1 1 Bu6aunoTteka LIOK
MeXaHHUKe https://m.edsoo.ru/7f41bf72
HToro no pasgeny 18

Paspes 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJMWHAMUKA

3.1 | OcHOBBI MOJIEKYJIAPHO- 9 1 Bu6auoTteka LLOK
KUHETHUYECKON TEOPHUH https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEpPMOJMHAMHUKH 10 1 bubaunoTteka IJOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperaTHble COCTOSAHUS 5 Bbu6bauoTteka [JOK
BelecTBa. PasoBble https://m.edsoo.ru/7f41bf72
nepexo/ibl
HToro o pasgeny 24
Paspe 4. 3JIEKTPOAUHAMUKA
4.1 | dneKTpoCcTaTHKa 10 1 Bbu6baunoTteka [JOK
https://m.edsoo.ru/7f41bf72
4.2 | IlocTOAHHBIN 12 1 2 bubsmoTteka LIOK
3JIEKTPpUYECKUU TOK. TOKHU B https://m.edsoo.ru/7f41bf72
pas3/IMYHBIX Cpefiax
HToro no pasaeny 22
PesepBHOE BpeMs 2
OBUIEE KOJIMYECTBO YACOB I1O 68 4 5
[IPO'PAMME
11 KIIACC
Ne | HaummeHoBaHMe pa3zesioB U KosinuectBo yacoB JsekTpoHHbIe (LUPPOBLIE)
n/ TEM MPOrpaMMbl Bcer | Kontpon | IlpakTt o6pa3oBaTesIbHbIE PeCypChl
| 0 bHbIE UYeCKHU
paboThl e
pa6oT
bl
Paspen 1. 3JIEKTPOAUHAMHUKA
1.1 | MarHuTHoe I10JI€. 11 1 3 bubauoreka HOK
JJIeKTpOMarHuTHas https://m.edsoo.ru/7f41c97c
UHAYKIHUS
UToro no pasgeny 11

Paspen 2. KOJIEBAHUA U BOJIHbBI
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2.1 | MexaHHU4YecKHEe U 9 1 bubauoreka LIOK
3JIEKTPOMarHMTHbIE https://m.edsoo.ru/7f41c97c
KoJiebaHus

2.2 | MexaHHYeCKHE U 5 1 bubauoreka LIOK
3JIEKTPOMAarHUMTHbIE BOJIHBI https://m.edsoo.ru/7f41c97c

2.3 | OnTuka 10 3 bubsunoreka LIOK

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

HToro o pasgeny 24

Pasges 3. 0OCHOBBI CHEIIMAJIBHOY TEOPUY OTHOCUTEJ/IbHOCTH

3.1 | OcHOBBI cielMaJIbHOM 4 1 bubsunoreka LIOK
TEOPUH OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c

HWToro no pasaeny 4

Pasaen 4. KBAHTOBAA ®H3UKA

4.1 | 3n1eMeHThl KBAHTOBOH 6 Bubsunoreka LIOK
ONTHUKHU https://m.edsoo.ru/7f41c97c

4.2 | CtpoeHue aTomMa 4 Bu6aunoTteka LIOK

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

4.3 | ATOMHOE 5/1po 5 bubaunoreka IJOK

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

HToro no pasgeny 15

Pasaen 5. 3JIEMEHTbI ACTPOHOMHWHU U ACTPOPU3UKHU

5.1 | D;1eMeHTbl ACTPOHOMHUU U 7 1 Bub6auoTeka LIOK
acTpodu3nKHU https://m.edsoo.ru/7f41c97c

HToro no pasgeny 7

Paspes1 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 | O6o61IaOlIEe MOBTOPEHUE 4 buo6smmoTreka LIOK

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

HToro o pasgeny 4

Pe3epBHOe BpeMs 3

OBLIEE KOJIMYECTBO YACOB I1O 68 4 7

[IPO'PAMME

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOTO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI JUTSA YYUEHUKA

1. ®wuswmka.10 kinacc:yue6. s oOmeoOpa3oBaT.opranu3anuii: 6a3oBsiid ypoesb / .51
Mskumie, b.b. byxosues, H.H. Corckuii ; mox pen. H.A. ITapdhentbeBoit. — 4-e uza. — M.:
[Ipoceemenue, 2018. — 416 c.:nn. — (Knaccuueckuii Kypc).

2. ®usuka.ll xnacc: yue6. [{ns oGmeodpazoBar.opranusanmii: 6a30BbIil ypoBens / I'.4.
Mskumes, b.b. byxosues, M.B. Uapyrun ; non pen. H.A. [TapdentbeBoit. — 5-e uza. — M.:
IMpoceemenue, 2018. — 432 c.: [4] n. un. — (Knaccuueckuii Kypc).

3. Coopnuk 3amad o pusuke. 10 — 11 kmaccel: mocodue a1 001eo0Opa3oBaTeIbHBIX
yupexxaeHui: 6a30Bbiii U mpodmibHbiil ypoBHU/ H.A. TlapdenTtreBa. — 3-e uzn. — M.:
[Ipoceemenue, 2010. — 206 c.: un. — (Kmaccuyeckuit Kypc).

METOAUYECKHUE MATEPHAJIBI J1JISA YYUTEJIA

1. denepanbHblii rOCyIapCTBEHHBIN 00pa30BaTENbHBINA CTAHIAPT CPEIHETO
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(momnHOTO) 00MIEro oopazoBanus. Crapiras mkosa. 10-11 kinaccsl. - YTBepkIeH
npuka3zom Ne 413 Munobpnayku Poccun.

2. ®wuswka.l0 knacc:yue6. /g obmeodpasoBar.opranu3sanuii: 6a3oblii yposens / I'.51.
Mskumes, b.b. byxosues, H.H. Corckuii ; non pen. H.A. IlapdentseBoit. — 4-¢ uzn. — M.
[Ipoceemenue, 2018. — 416 c.:mn. — (Knaccuueckuii Kypce).

3. ®wmsuka.ll xnace: yueb. st o6meodpazoBat.opranu3anmii: 6a3oBsiii ypoBeHs / .51
Mskuiues, b.b. byxosues, M.B. Yapyrun ; nog pea. H.A. IlapdentrseBoil. — 5-e uza. — M.:
[Ipocsemenue, 2018. — 432 c.: [4] 1. un. — (Kiaccuueckuii kypc).

4. CoOopnuk 3anay o ¢usuke. 10 — 11 xnaccwl: mocodue s 001eo0pa3oBaTeIbHBIX
yupexaeHuii: 6a3oBbii U npoduinbHeid ypoBau/ H.A. TlapdentoeBa. — 3-e uzn. — M.:
[Ipocsemenue, 2010. — 206 c.: un. — (Knaccudeckuii Kypc).

5. @wuswmka. 3amaynuk. 10—11 ki.: mocobue mist o0reoOpa3zoBar. yuapekaeHui /

A.I1. PermkeBuy. — M.: Jlpoda, 2015.

6. Coopnuk 3amad mo pusuke: 10—11 xmacesr / O.U. I'pomiieBa. — M.: M3garenscTBO
"Ox3amen", 2015.

7. Temarnyeckue KOHTPOJBHBIE U CAMOCTOSITENbHBIE paboThI O usuke. 10 kiacc /
O.U. I'pomnieBa. — M.: U3natenberBo "Dx3amen’, 2012,

8. Temarnueckue KOHTPOJIBLHBIE U CAMOCTOSITENbHBIE pabOTHI IO pusnke. 11 kiacc /
O.U. I'pommieBa. — M.: U3parensctBO "OKk3amen", 2012.

9. KauectBennslie 3a1aun 1o ¢usnKe B cpenneit mkosne. [locodue mnst yuureneit /

M.E. TynbunHckuii. — M.: IIpocBeenune, 1972.

HUPPOBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. ®I'BHY «MHCTUTYT CTpaTeruu pa3BUTHS 00Opa30BaHUSD)

2. http://nsportal.ru - counanbHas ceTh paOOTHHKOB 0OPa30BaHUSL.

3. http://markx.narod.ru/pic/ - ¢pu3uka B mKoIeE.

4. http://festival.1september.ru/articles/ - ¢pectuBanp nemarormueckux uaeit «OTKPHITHII
YPOK».

5. http://www.fizika.ru/ - caiit aas yauteneit U3HKU M UX YICHUKOB.

6. http://www.physics.ru/ - matepuaisi 1o Gu3MKe.

7. www.ege.edu.ru - uadopmaronHsiii mopraix EI'D.

8

9

http://school — collection.edu.ru/ - exunas xomrekius IIOPoB
. https://eobraz.ru/roroBnie-padoune-nporpaMMbI-I10-HOBOMY-(/
10. https://myotveti.ru/dusnuka-10-11-kiacc-padouasg-nporpamma-2023-2024-yye/
11. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-
obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
12. Enunas kosekus u@poBbIX 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30
13. OtkpeiTas pusnka
http://www.physics.ru/courses/op25part2/design/index.htm
14. T'azera «1 ceHTSA0ps»: MaTepuaibl IO (HU3KKE
http://1september.ru/
15. ®ectuBans negarornueckux uaeit «OTKPBITHIN YPOK»
http://festival.1september.ru/
16. duzuka.ru
http://www.fizika.ru



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://www.ege.edu.ru/
https://eobraz.ru/готовые-рабочие-программы-по-новому-ф/
https://myotveti.ru/физика-10-11-класс-рабочая-программа-2023-2024-уче/
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
http://festival.1september.ru/
http://www.fizika.ru/

17. KM-mxkoia
http://www.km-school.ru/
18. DnexTpoHHBIH yueOHUK

http://www.physbook.ru/
19. Camas Gouspmiast anekTpoHHast OnbdaroTeka Pynera. I[lonck KHUT U )KypHAJIOB
http://bookfi.org/
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