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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON IporpaMmsbl, peacraBieHHbIX B DI'OC COO, a Takxke ¢ yuétoMm deaepaibHOn
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKE HamNpaBlIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeAMETHBIM
pesyibTataM OOY4eHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMHM MEXKIIPEIMETHbIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIC I[EJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 00IIero odpa3oBaHUs, IUIAHHPYEMBbIC
pe3ysbTaThl OCBOCHUS Kypca (PU3UKH: TMYHOCTHBIE, METaNIpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE Pe3ybTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0j1aM O0yUEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3ukay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
peaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIJ B CUCTEMY 3HAHUI 00 OKpYXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIU Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWE W aKTUBHOE
pUMEHEHNE PU3NUYECKUX 3HAHUI ONpeieNsieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzyuenue (pu3nKku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHONW KapTHUHBI MUpa 0O0ydaroluxcsi, B (OPMUPOBAHHUE YMEHUU NPUMEHATH
Hay4YHBI METO]I IO3HAHUSI IPU BBIMOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAaHUM.

B ocHOBY Kypca ¢u3uku JUist ypOBHS CpeHEro o0Iero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢uznueckux Tteopuil. Begymmm B Kypce sBisercss (OPMHUPOBAHHME MPENCTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoJIb30BaHHE T'yMaHUTapHOTO
noTeHIMana (U3nYecKoi HayKH, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peanusyercss MOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs MpoOIeM palliOHAIBLHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.
CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (U3MKH Ha ypOBHE CpEaHEro o0Imero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHHE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS OMHCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucteMHO-TIeATEIbHOCTHBINA MOAXO0 B Kypce (GU3MKH peau3yeTcs MPekIe BCero 3a Cuér
OpraHu3aly YKCIEPUMEHTAIBHON JeATENbHOCTH oOyuarouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKE OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHUYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYHIECTBISETCS YYaCTHHKaMH 0O0pa30BaTEIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHUA U OCHALIeHUs KabuHeTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB MO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAeNseTcs PEIICHUIO PAacuETHBIX W KadeCTBEHHBIX 3an1ad. [lpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 33aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE IPUMEHSATh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3zena Kypca,
TaK W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKArolIed >KU3HH, TpeOyromue BbIOOpa (PU3MYECKOW MOJEIH Ml CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TpeboBanusmu PI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrnieueHnt0 yaeOHOro mpoliecca 0a30BbIid ypOBEHB Kypca (DU3UKH Ha YPOBHE CPEITHET0 OOIIETO
00pa30BaHMs JIOJDKEH W3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTeCTBEHHO-Hay4yHOro Lukia. B kabuHere ¢usuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyIOBaHUE JUIS BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3rKe yIeHHUIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHHE.
JeMoHCTpaniioHHOe  000py/ioBaHne (OPMUPYETCSI B COOTBETCTBUU C TPUHIIUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3uKe KIIOUEBBIX JEMOHCTPALUM JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKHUX MPHUMEHEHHH.
JlaboparopHoe 000pyAOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4Y€HUsT GUUKU B 0011IeM 00pa30BaHUU SBISIIOTCA:
e (dopMupoBaHHE HHTEpPeCa M CTPEMJICHHS OOYYAIONIMXCS K HAaydyHOMY HW3YYCHHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEICTABICHWA O HAyYHOM METOAE TIO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pPe3yiibTaTa M3Y4EeHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



dbopMUpOBaHNE YMEHUI OOBSCHATH SIBIICHUS C HCIIOIH30BaHHEM (DH3UYECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JlocTikeHnne 3THUX Iesell 00ecreynBaeTcsl PEUIeHHEM CIEAYIOMHMX 33had B IpoIecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero 00pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 OOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYISIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(GU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS
busznyecKkux SBJICHUH B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX pELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEHICHHS PAa3IMYHBIX 33/Ja4 C SBHO 33JaHHON (Qu3nYecKou
MOJIEJIBI0, 33124, TIOJJPa3yMEBAOIINX CAMOCTOSTEILHOE CO3AaHNe PU3NIECKON MOJICIIH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTUYECKHX TPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CAMOCTOSITEIILHOTO TUIAHWPOBAHUS U TPOBEACHUS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HAa yYpOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 kinacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipennaraemslii B mporpamme mno (Gpusnke nepeyeHsb J1abopaTOPHBIX U MPAKTHUECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEh JElaeT BHIOOp MpOBEACHUs J1a0OpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunble MeTonsl mO3HaHUsA OKpyxkKarowmero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MTO3HAHMS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. dusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. IIpuHIMII COOTBETCTBUS.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Llemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBmwkeHHe. OTHOCHUTENBHOCTh MEXaHW4YecKoro aBrkeHusa. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl KoopAuHaT. CloXKeHHE TEepPeMEIICHUN 1
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUS MAaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiitnoe naBuwxeHue. JIB)KEHHWE MaTepUaTbHOM TOYKH TIO OKPYKHOCTH C
MOCTOSTHHOM TTO MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEIHas ckopocTk. [lepuon u yactorta
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHU4ecKne yCTpOUCTBA U TPAKTUUECKOE PUMEHEHHE: CIIUIOMETD, JBUKEHUE CHAPSJIOB,
LEMHbIE U PEMEHHBIE TIEPEeIaYn.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue NBHKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

H3mepeHne yckopeHus CBOOOIHOTO MaJACHHUS.

Hamnpanenue ckopocTu npu JBUKEHUHU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHne HepaBHOMEPHOTO JIBXKEHUS C LIEJIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY YTSIMU, PONACHHBIMH TEJIOM 3a MOCJIE10BATEIbHbIE
paBHBIE TIPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBI)XCHHUH C HAaYalbHOW CKOPOCTHIO,
PaBHOI HYITIO.

N3yuenue ABMKEHUS IApUKA B BI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Teja, OpPOIIEHHOTO TOPU30HTATBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTepUANIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbXeHus, kadeHus ). Cuina tpennst. Cyxoe tpenue. Cuma
TPEHUsI CKOJIbXKEHHUsI U cuia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJTIbI OTHOCHUTEIIBHO OCH BpaleHus. [1nedo cuibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE NPUMEHEHHUE: NOJIIMIIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U aJACHUU.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydenue aBm>keHUs OpycKa IO HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHnbl COXpanHeHUusn 6 MexaHuKe

HNmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBl MaTepHaIbHBIX TOUEK. IMITyIbC CHITBI U
M3MEHEHHE UMIyJbca Tea. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUIIBL.

Kunernueckass sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

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

[TorennuanbHble U HEMOTEHLHMANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHne aOCOMIOTHO HEYNPYroro yaapa € IMOMOIIBIO ABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccrnenoBanue CBs3W PabOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu Tena Ha
pUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipHasi pM3MKa M TePMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe asmxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIAKOCTENW U TBEPABIX TNl U 00BICHEHUE CBONCTB BEILIECTBA HA OCHOBE
TUX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosHHas ABorapo.

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

Mopenb uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
UleaTbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHeH KHHETHYECKOW »HEepPTruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [llkama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30ompoueccsl B HI€aJbHOM raze ¢ MNOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe mNpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbita [lITepha.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mogens, HILTIOCTPUPYIOIas IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UCAIbHOTO Ira3a, H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSs sHEprus 0lHOAaTOMHOTO
UJeanbHOro raza. Buael Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKLUS, U3ydeHHE. Y AeNbHas
TEIUI0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonstue 00 ammaGatHOM mporecce. IlepBbiii 3akoH TepMonmHamukH. IIpumeHeHue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh TIPOIIECCOB B IPUPO/IE.

TenoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeIUI0BbIX MamuHax. KoadduimeHT nonesnoro aeicTBus remnopoi mamuHel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOT0 AEHCTBHUS. DKOJIOTHUECKHUEe TPOOIEMbI TEIJIOIHEPTeTHKH.

TexHuuyeckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIo
Cropanusi, OBITOBOI XOJIOIUIHHHUK, KOHTUITHOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] ACUCTBUEM CKAaTOT0 BO3yXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe MyTEM TpeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpEeHHEH sHepruu (TeMIepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecammnsie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHACH caus. VcapeHue u kuneHue. AOCOIIOTHAS U OTHOCUTEIIbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenpHas TEIUioTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIEPATypPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkue xpuctamibl. CoBpeMeHHbIe MaTepuanbl. [lnaBneHwe W KpucTau3anus. YaenbHas
TeruioTa iasiaeHus. Cyonumanus.

YpaBHeHHe TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MTapOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenrie OTHOCUTENHHON BIIAYKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka
Tema 1. Dnekmpocmamuxa

OnekTpuzauusi Ted. OJNEeKTpUYecKuid 3apsan. JIBa Bua 3JIEKTPUUECKHUX 3apsi/IoB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslli  DJIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. HanpsokéHHocTh 2dnekTpuueckoro noss. IlpuHumn cynepnosunuun
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MOJIS.

PaGora cun anekrpocrarnyeckoro nois. [lorennunan. Paznocts norennuanos. [IpoBoaHuku
U JUDJIEKTPUKU B JIEKTPOCTATUYECKOM IToJie. JIusnekTprudeckas IpOHULIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEprus
3apsHKEHHOTO KOHZIEHCATOopa.

TexHu4eckne yCTpOWCTBA M IMPAKTHYECKOE IPUMEHEHHUE: DJIEKTPOCKON, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEll.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DJNeKTpOocTaTUYECKas 3alluTa.

JU3NeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb 3IEKTPOEMKOCTH IIOCKOT0 KOHJIEHCATOPA OT ILTOMIA M IIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOoKa. MICTOYHUKH TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuuecKoe COIIPOTHUBIICHUE. Y nensHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE TPOBOTHUKOB.

Pabota anektpuueckoro Toka. 3akoH [xoymns—JIena. MOIMIHOCTD 3J€KTPUYECKOTO TOKA.

DJIEKTPOABUKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DNIEKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKkuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHass MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNEeKTPUYECKHI TOK B PACTBOpax M paciulaBax »dJIEKTPOJIUTOB. DIEKTPOJIUTHYECKAs
Jucconuanus. DIEeKTPOIIN3.

DneKTpuuecKuil TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHU4eCKHEe yCTPOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, DSIEKTPOOCBETHTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHHUS] UWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIAIU
MONIEPEUHOT0 CEYEHUSI U MaTepHaa.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMKYLIEH cuiibl. KopoTkoe 3amMblkaHH€ TajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTE IEKTPOIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpOoIBHXKYIIEH CUITbI UICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmonenue anekrponusa.

MexnpeameTrHblie CBSI3U



N3yuenne kypca ¢usukm 06a3oBoro ypoBHsS B 10 Kimacce OCyImIECTBISETCS C YYETOM
COJICPXKATEIBHBIX MEXKIIPSIMETHBIX CBsI3ed C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKkas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, JTMHEWHAs (yHKIHS, apadoia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUN: CHHYC, KOCHHYC, TAHTCHC, KOTAHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, nudy3us, 0CMOC, TEII000OMEH
JKUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHUE), SIICKTPUUYCCKHE SBIICHHUS B
JKUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIC CBOWMCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLIOB, DJICKTPOJIMTUYCCKAS TUCCOLIUAITHS, TAlTbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBMIKCHUI C MCIOJIb30BAHUEM MEXaHU3MOB, YUET TPCHUS B
TEXHHMKE, MOIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJIbca B TEXHHKE (pakera,
BOJIOMET W JIpyTue), JIBUTaTellb BHYTPEHHETO CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOJMIIBHHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIYyUYEHHSI COBPEMEHHBIX MaTEepPHUaioB, B TOM YHCIIC
HAHOMATepUAJIOB, W  HAHOTEXHOJOTWH,  OJJCKTPOCTATUYECKAas  3alluTa,  3a3eMJICHHUE
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI TPUHTEP, 3JICKTpOHArpeBaTeibHbIC MPHOOPHI,
3JIEKTPOOCBETUTEINILHBIC TIPUOOPBI, TAJIbBAHHKA.

11 KJIIACC

Pasnen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe mole.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
uHAyKIMY. KapTiHa TUHUI MarHUTHON MHAYKLUHU TOJISl HOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NnpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIUU MarHUTHOTO MOJISA
JUIMHHOTO NIPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOAHMKA, KAaTYHIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM IoJie. Pab6ora cumsl Jlopenna.

SIBneHne HNEKTPOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOM HHIYKILHH.
DIIEKTPOABMKYIIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe anekTpuyeckoe Moisie. DIEKTPOABMKYINAS CHUJAa WHAYKIUU B IPOBOJHHUKE,
JBUKYLIEMCS IOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM I10JI€.

ITpaBuio Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHWE: TIOCTOSHHBIE MArHHUTHI,
AIIEKTPOMATHHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS M€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUYA MarHUTHOTO TOJIS.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HevictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBrIeHne ANEKTPOMArHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO MOJIsl KATYLIKHU C TOKOM.

HccnenoBanue 1ecTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON MHAYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaHUmMHbIE KONEOAHUA

Konebarenpnass cucrema. CBoOonHBIE MexaHWyeckue KkojeOaHus. [‘apmoHudeckue
konebanus. Ilepmon, dactora, amrumtyna W ¢asa konebanuid. IIpyKUHHBIH MasTHUK.
MaremaTtnueckuii MassTHUK. Y paBHEHHE rapMOHMUYECKUX KojeOanuii. [IpeBpalenue snepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbuplii koHTyp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS B HUACATHHOM
Koe0aTeJIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYECKUMH U DJIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJIeOaHus.

[Tepemennbiil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYZAHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA M HATIPSKCHMUS.

Tpancdopmarop. I[IpousBoactBo, mepemgaya W NOTPeOJIEHUE 3IIEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTposHepruu. KymnbTypa wucnoiab3oBaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHHuecKkne YCTpOCTBA M TIPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKHM 3BOHOK,
TeHEpaTOp MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB Kosie0aTeNbHOM cUcTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcumiutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa M HAlpsDKEHMsT OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIeHcaTopa.

Mogenp TMHUY 37IEeKTponepeaayH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HA HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBaHue NEpEeMEHHOIO TOKAa B LENM U3 IOCIEJOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 60JIHbL

MexaHunueckue BOJHBI, yCI0BUs pactpocTpaHeHus. [lepuon. CKkopocTh pacpocTpaHeHus
U JUiMHa BojHbl. [lomepeuHble M MpoOAONbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

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

OJEeKTPOMAarHUTHbIE BOJHBI. YCIOBMS H3JIy4€HHUs JIEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHTanus BeKTopoB E, B, V B anekTpomarHuTHoi BoHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHME, INpeJoMiIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31€KTPOMAarHUTHBIX BOJH. [IpUMeHEHHE 3JIEeKTPOMArHuTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoiicTBa M NPAaKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIABTPa3BYKOBasl MarHOCTUKAa B TEXHUKE M MEAULUHE, pajgap, paAUuONpUEMHMK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M TI'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TPEIOMIICHHE,
noJsipu3alus, Tudpakuus, UHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETa B OHOPOIHON cpefie.
JIyd cBeta. ToYeUHBII UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxxHbI coctaB 6enoro cera. Lper.



ColOuparonue W paccewBaromme JUH3bL. ToHkas mauH3a. DOKycHOE paccTosHHUE U
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas onrtuka. HuTtepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IEeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpaxkmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJISIPOU.

Llemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHHWE U MperoMieHue cBera. OnTudeckue
IPUOOPHI.

[lonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOIIbIO IPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomol

W3mepenue nokasaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieHAJIBHONH TEOPUHM OTHOCUTEIBLHOCTH
['paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl cnenuanibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMmMe, IPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHHU M COKpAILEHUE JTHHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOS.

Paszpnen 7. KanToBas pusunka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmymna [lnanka cBsi3u sHepruu GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYIIbC
¢doroHa.
OtkpeiTue u wuccienoBanne (oroadpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE IEVCTBUE CBETA.



TexHuueckue yCTpoilCTBa M NpaKTHUECKOe NpUMEHeHHe: (poToanaemMeHT, (OTOAATUUK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(deKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. snyyenue u mornomenue GOTOHOB NpU NEpexoae aToMa ¢
OJIHOT'O YPOBHS 3HEpPIrUU Ha Apyroi. Bunel cnexktpos. CriekTp ypoBHEH 3HEpPruu aroma BOAOpOIa.

BosHoBbie cBoiicTBa yactull. Bonuel ge bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHBbIM AaHAJIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Moguenb onsita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

Hab6nronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, T0KA3bIBAIOILIKE CII0KHOCTb CTPOEHUS siipa. OTKpbITHE PAJUO0AKTUBHOCTH.
OmneiTel Pesepdopaa mo onpeneneHnio coctaBa paauoakTUBHOTO u3inydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3iaydeHus. BinsHue panoakTUBHOCTU HA JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHas monens sigpa ['eitzenOepra—lBanenko. 3apsif
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIM Oera-pacnan. ['aMmma-usznyueHue. 3akoH
PaaAMOaKTUBHOIO pacmaja.

OHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IIpobrembl M MEPCHEKTUBBI  sEpHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYeCKHe YCTpOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Oranel pa3BuTus actpoHoMuH. [IpukinagHoe 1 MUPOBO33pPEHUECKOE 3HAUEHUE ACTPOHOMHUH.



Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEePUCTHKH. JlMarpaMmma «CIeKTpalibHbIN KIacC — CBETUMOCTbY. 3BE3/1bI [NIABHOM
IIOCJIEI0BATEIBHOCTH.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE3]  IJIABHOU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHBbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLMu CoslHIA U 3BE3]1. DTalnbl XKU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ["amaktuke. Tumbl
rajakTuk. PaguoranakTuky v kBa3apsl. YEpHBbIE IBIPHI B SApaXxX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Paz0eranme ramaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHM
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHoro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHM B 3KOHOMUYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U aCTPOHOMHHM B COBPEMEHHOM
HAaY4YHOH KapTHHE MHpa, poib (U3HYecKOW Teopuu B (OPMHUPOBAHUHM MPEIACTABICHUN O
¢u3nvecKkoil KapTuHe MUpPA, MECTO (PU3MUECKONW KApTHUHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI 0 pUpoIe.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyluecTBIseTcsl ¢ Y4ETOM
COJIEp)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (hakT, runores3a, (pusMueckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYecKHe (DYHKIMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00US TPEYTOIbHUKOB, ONPE/IeNIEHNE TUIOIIAU MIIOCKUX (puryp u oobéma ten.

bBuonoeusn: snexrpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeIbHbIe IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUaLlMU HA )KUBBIE OPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3MBbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHON
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU 3JEKTpOIEpead, T€eHEPaTop MEPEMEHHOI0 TOKA, 3JIEKTPOABUTaTENb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeqHero oOmero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaMnpPeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «DHU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOILMX TPAJULIUOHHBIM IIEHHOCTAM pPOCCHICKOro oOIIecTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON JESITEILHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCUTAHUS:

c(OPMHUPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  oOyyaromierocs Kak aKTMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH U BOJIOHTEPCKOH J1EATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTb POCCUNCKOM IrpaX/1aHCKONW UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO U TPUHUMATh OCO3HAHHBIE PEIICHUS, ODHEHTUPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOUYasl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢duznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

MHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
C (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
peanr30BBIBATh COOCTBEHHBIC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh AIKOJIOTHUECKOW KYIBTYpBl, OCO3HAaHHE TJ00AILHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHUE IECTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIeJIeil
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUN 10 (PU3UKeE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYyYHOU NIeATENIbHOCTH, TOTOBHOCTh B IpOIecCe U3Y4YeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBrble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (POPMYJITMPOBAaTh M aKTyalM3UPOBATh MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEACIIATh LENU AeSTEIIbHOCTH, 3a]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIHTATOB LEISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIBHOr0, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX MTPOOIIEeM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAaMHU (U3UYECKOM
HAyKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENhHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B IMO3HAHHS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYEHHIO HOBOTO 3HAHWs, €r0 HMHTEPIIpPETaIluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIHSIX, B TOM YHCIIE PU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBATh 3ajady, BBIJIBUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTyMEHTHI I JJ0KA3aTelIbCTBa CBOUX YTBEPKICHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PELLICHNUS;

aHAJIM3UPOBATH NOJIYYCHHBIE B XO/I€ PELICHUS 3a/1a4 Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIBLHOM JCSITEIIBHOCTH, B TOM
qrclie TPU U3YYCHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.



Patora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNUA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSTEIIbHO OCYHICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIPETALNIO UHPOPMALIMK Pa3IMYHbIX BUIOB U (HOPM MpeaCTaBICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepexeHms], IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACPXKAHHUS B Pa3NIU4YHBIX QopMmaTax ¢ y4ETOM
Ha3zHauYeHUs HHPOPMALIUH U 1IeTIEBON ayTMTOPHH, BEIOUPAs ONTUMAIbHYIO (hOpMY MpeICTaBICHUS
U BU3YaJIU3allHH.

KoMMyHuKkaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBHUSA:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMid U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CY>XJ1aTh pe3yJIbTaThl COBMECTHON pPabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 Y4aCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATH IIO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PerynasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbI€ /1eiiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOATENIbHO COCTABJIATH IUIAH PEUICHUS] PACUETHBIX M KAYECTBEHHBIX 3ajlad, IUIaH
BBITIOJTHEHUS] TMPAKTUYeCKoi paboThl ¢ Y4ETOM UMEIOUINXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JlaBaTh OLEHKY HOBBIM CUTYallHUsIM;
pacIIMpsTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;
JIeNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLIeHHUE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO SPYIULINH B 00J1aCTH (DPU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JICHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh IPUEMBI peIeKCUU 171l OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHNMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKH.

B mporecce OCTHXKEHMS TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuero oopa3oBaHus y O0ydYarOIUXCsS COBEPLICHCTBYETCS 3MOIMOHAIBHBIM
UHTEJJIEKT, MPEANoaralonui chopMUpOBaHHOCTD:

CaMOCO3HaHUSs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUSL, BKIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIIEHHWE K JOCTH)KEHUIO LENId U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE APYTuX,
YUUTBIBaTh €ro P OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTh KOHGIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJEeel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, abCONIOTHO TBEPIOE TEJO, WIACATbHBIN Ta3, MOJAEIH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU pelIeHUU
dbu3ndecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKEHUE 10 OKPY)>KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, i dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX TeJl, U3MEHEHUEe 00BbEMaA Tell IIPU HarpeBaHUU (OXJIAXKIACHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIN3alUs, KHUIICHHE,
BJIQXKHOCTH BO3/1yXa, OBBIIIEHHE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM COCY/I€, CBS3b
MEXJly MapamMeTpaMu COCTOSHMSI ra3a B H30Ipolieccax, JIEKTpU3alus Tell, B3aUMOJIEHCTBUE
3aps/0B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCHOJb3ys (M3MUYECKHUE BETUYMHBI: KOOpAMHATA,
myTh, TIEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, Cujla, UMITYJIbC Tella, KHHETHYeCKas
DHEprus, MOTCHIMAIbHAS JHEPTHs, MeXaHWdeckas padoTa, MexXaHWYecKas MOIIHOCTb, TpHU
OMKMCAHUU MPABUILHO TPAKTOBATH (PU3NYECKUI CMBICIT HCIIOIb3YEMbIX BEJTMUNH, X 0003HAUCHUS
U €IMHULBI, HAXOAUTh (POPMYIBI, CBSI3bIBAIONINE NAHHYIO (PU3UUECKYI0 BETUYHMHY C IPYTHMMH
BEJIMYUHAMU;

OMKCHIBATh W3YYCHHBIC TEIJIOBBIE CBOWCTBA TEII W TEIUIOBHIC SIBICHHS, HWCIOJB3Ys
¢dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XA0TUYECKOTO JIBKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT MOJIE3HOTO JCHUCTBUS TEIJIOBOTO
JIBUTATEIIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHUS U EAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OTHCHIBATh M3YYCHHBIC JJICKTPHUECKUE CBOWCTBA BEIECTBA M DJICKTPUUYECKUE SIBIICHUS
(mpouiecchl), UCHIONAB3YST (U3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh  TIOJIS,, MOTEHIMAal, pPa3sHOCTh MOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YeMbIX BEIWYMH, UX OOO3HAUYECHUS U €IUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

AHATM3UPOBATh (U3WYCCKUE TIPOICCCHI M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHS UMITYJIbCa, MPUHIUI CYNEPIIO3ULIUN CHUJI, TIPUHITUI
PaBHOTPABUS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJICKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHHS
BCIIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECKOW HHEPIHH TEIUIOBOTO JIBHIKECHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MepBbIi 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsia, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKECHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH ) TIPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC IIPUHITUIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MacCHOTO MCIIONb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH OSTOM  (HOpPMYIHpPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMpATh ONTUMAIBHBINH CIIOCO0 W3MEPEHHWS W HCIIOJIb30BaTh HM3BECTHBIC METOIBI OICHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCIMOCTH MEKIY GU3MUECKUMU BEIMYUHAMHE C UCTIOJIB30BAaHUEM MPSMBIX
U3MEpPEHH, TpU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATHh PE3YyJbTAThl IMOJYUYEHHOM
3aBUCHUMOCTH (PU3NICCKUX BEIMYWH B BHJIC TAOIHI] U TpaUKOB, JIeTIaTh BEIBOJIBI 110 PE3YJIbTaTaM
UCCIICIOBAHMS,

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO0 9SKCIEPUMEHTa, YUeOHO-UCCIENOBATENILCKOH M MPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOro 000pyAOBaHMUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
dbuznyeckre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMYMHBI W (POPMYIbl, HEOOXOIWMbIE s e€ peleHus,
MIPOBOJIMTH PACUEThI U OIICHUBATH PEATbHOCTH ITOJTYICHHOTO 3HAYCHHS (PH3UIECKON BETHYNHBI,



peliaTh KayecTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
paccyXIeHU ¢ ONOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTIOJIb30BAaTh MPU PEIIeHUH y4eOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOIOTUU
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMd U TNPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSIPHOM MH(pOPMAIUH, TOTYYSHHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTUYECKU aHAITM3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (U3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€301acHOCTH TpU 00paIeHUH ¢ MPUOOPAaMHU U TEXHUYECKUMHU YCTPOUCTBAMM, JIJIsl COXPAHEHHS
3JI0pOBBSI U COOJTIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpYXKAIOIEeH cpejie;

paboTaTh B IpyIIE C BBHIIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIaHUPOBATh paboTy
IpyOIbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kJjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpPAX POJIb U MecTO (HU3NKHA B (HOPMUPOBAHHH COBPEMEHHOU
Hay4YHOM KAapTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

VUUTBHIBATh TPAHUIBI TPUMEHEHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIE€Ib aTOMa, HYKJIIOHHAs
MOJIeJIb ATOMHOTO sJipa P peLIeHNH (PU3NUECKUX 3ajay;

pacrno3HaBaTh (pU3MUECKHE sBIEHUS (MPOILECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAHTOBOW (PU3MKHU: 3JEKTpUUYECKas MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKLINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsIpU3alus CBeTa, JUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UICKYCCTBEHHAsI paJIMOAKTHBHOCTb;

OIKCBIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
ANIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCIONB3YS (U3NYECKUE BEJIMYUHBL: JJIEKTPUYECKUH 3apsii, CWJIa TOKa, DJJIEKTPUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIAs CUIA,
paboTa TOkKa, MHIYKIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsi] U CUjla TOKa B IPOLECCe TAPMOHMYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, NpPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, HUX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETMUUHY C JPYTUMH BETMUNHAMM;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, IMEPHOJ| IOoJIypaclaja, PHEpPrus CBSI3M ATOMHBIX sJep, MpH ONMHUCAHUH
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOUINE JAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;

AHATM3UPOBATh (U3NYECKUE TIPOIECCHI M SIBIICHUS, UCTONB3Ys (U3NYCCKUE 3aKOHBI U
OpUHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MMAPAICIBHOTO COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
NPSAMOJIMHEHHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHHS
CBeTa, ypaBHeHUE DHHIITEHA U1t oTOdPdEeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsla, 3aKOH COXPaHEHHUS MAacCOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paguOAaKTHUBHOIO pacmajna, OpU STOM pa3iudaTh CIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €ro MaTeMaTH4eCKOE BBIPAKEHHWE M yCJOBUA (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

OTIpE/IeIIATh HAIpaBJIICHWE BEKTOpPA MHIYKIUU MArHUTHOTO MOJSi MPOBOJAHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH M OIKCHIBATh N300pa’keHHE, CO3/IaBaeMOE INIOCKHM 3€PKaJIOM, TOHKOH JTMH30M;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HUCCIICJOBAHUIO (PH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONb30BAaHMEM TMPSAMBIX W KOCBEHHBIX HU3MEpPEHHil: mpu 3ToM  (HopMyIHpoBaTh
npobiieMy/3aady U TUIIOTE3y yueOHOr0 IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyI0BaHUs, IPOBOIUTH OTIBIT ¥ (POPMYITHPOBATH BBIBOIBL;

OCYIICCTBIISITh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DHU3MYECKHUX BEIWYWH, TPH ITOM
BbIOMpaTh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHMUIA;

HCCJICIOBATh 3aBUCUMOCTH (DM3MUECKHUX BEJIHMYHH C UCTIOJIB30BAHUEM TIPSIMBIX H3MEPECHU:
IPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3Yy/IbTATHI MOJYYCHHON 3aBHCHMOCTH
buznyecKkux BENWYMH B BHAE TaOMUIl M rpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTam
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia 0€30IaCHOrO TpyAa IPU IPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOpHOTO 000pyI0BaHUS;

pemate pacu€THbIE 3aJa4dl C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIONIb3Ys
(du3nyecKkre 3aKOHBI ¥ TIPUHIIAITEI, HA OCHOBE aHAJIM3a yCJIOBHS 3a/1a4l BEIOMPATh (PU3UICCKYIO
MOJICJTh, BBIICIATh (PU3NYCCKUE BEIMUYMHBI W (QOPMYJBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOYUYEHHOTO 3HAYeHUS (PU3NUECKOi BETHUNHBI,

peliaTh KayecTBEHHBIE 3aJauyd: BBICTPAWBATh JIOTHUECKH HEMPOTHUBOPEUHBYIO IIETIOUKY
paccyXJIeHHI ¢ OMOpoi Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

HCIIOJTb30BATh IPH PEIICHUH YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITHOHHBIC TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETallMd U TPEICTaBICHHUs Y4eOHOM U HaydHO-
MOMYJSIPHON MH(POPMAIUH, TOTYYSHHON U3 Pa3INYHBIX HICTOYHUKOB, KpUTUYECKU aHATM3UPOBATh
MOJIy4aeMyro HH(POPMAIHIO;

OOBSACHATH IPUHIIAIIBI ICHCTBUS MAIIHH, TPHOOPOB M TEXHUIECKUX YCTPOMCTB, Pa3IndaTh
YCIIOBUS UX 0€30MacHOTO UCTIOIB30BAaHUS B TTOBCEIHEBHOM JKU3HH;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

HCIIOJTb30BaTh TEOPETUICCKIE 3HAHUS 110 (PU3HUKE B TOBCETHEBHOMN KU3HU JUTSI 00SCTICUCHUS
0e30MacHOCTH TIpU OOpAIEHUH C IPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJISI COXPAHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cpejie;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIEH, TUIAaHUPOBATh paboTy
TPYNIbl, palMOHAIBHO pacHpeneisTh OOS3aHHOCTH W IJIAHUPOBATh JAEATENbHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosunuecTBO 4acos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 dusrka © METOIBI HAYYHOTO ITI03HAHUS 2 bubmorexa OK
' a i https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoteka [IOK
2.1 K
HHeMaTiia > https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.2 7
Jumanka https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAHEHUS B MEXAHUKE 6 1 1 bubmorexa [IOK
' p https://m.edsoo.ru/7f41bf72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOM 9 1 bubnuotexa [JOK
' TEOpPHH https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BELIECTBA. 5 but6mmoreka [IOK

®da3oBbIe MEPEXOIBI

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




Hroro mo pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6nmoreka [IOK

41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTosiHHBIN 31eKTpUYeCcKuil TOK. ToKH 12 bubmmoteka [JOK

' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




11 KJIACC

KosauuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne i/m Kourpoububle IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJAUHAMUKA
MarnuTtHoe nojue. IeKTpoOMarHuTHast bubnunoreka [JOK
11 11 1 3
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4yeckHe U dJIEKTPOMArHUTHBIE 9 1 bubmmorexa [IOK
' KonebaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHUe U DJIEKTPOMAarHUTHbBIE 5 1 bu6nuorexa [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH
31 OCHOBBI cIEIIUATBHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCHTEBHOCTH https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DNeMEeHThl KBAaHTOBOW ONTHKHU 6 Bubmiorexa LIOK

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




bu6mmoreka [JOK

4.2 C 4
TPOSHHE AT https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
3 Arowioe ipo ° https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubnmorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Utoro no pazneny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHHUE
bubmuoreka [JOK
01 Obobuiaromee nosropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOI'PAMMBI

10 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(GbOpMUPOBAHUN COBPEMEHHON HAYYHOW KapTHUHBI MUpPA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH

Jonen

10.2

Y4YUTHIBATh IPAaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3UUECKUX MOJICIICH:
MaTepHualibHas TOYKa, MHEpLUAIbHAs CUCTeMa OTCcuéTa, abCOIOTHO
TBEPAOE TEJI0, UIICAIBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TE€J, TOYECUHBIM JJIEKTPUUECKUHN 3apsia — IIPU PELICHUU

¢du3nyecKux 3a1a4y

10.3

10.4

10.5

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHUUYECKOH Teopuu
CTPOCHMsSI BELIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOpPEHHOE MPSIMOJIMHEHHOE BI)KEHUE, CBOOOIHOE TTa/IeHUE
TEJ, JBWKEHUE IO OKPYXHOCTH, WHEPIHs, B3aUMOJACHCTBHE TEI;
muddys3usi, OpOYHOBCKOE JBUKEHHE, CTPOEHHE KHUJIKOCTEH U
TBEPABIX Tel, U3MEHEHHe o00bEMa TeJl NpU  HarpeBaHUU
(OXJax<7IeHWU), TEIJIOBOE PaBHOBECHE, WCIAPEHHE, KOHACHCAIUs,
IJIaBJI€HUE, KpUCTAIM3alMs, KWUIIEHHE, BIAXKHOCTh BO3]yXa,
NOBBIIIEHUE J[aBJIE€HHUS Ta3a IpPH €ro HarpeBaHUU B 3aKPBITOM
cocyzle, CBS3b MEXIy IapaMeTpaMH COCTOSIHMSL ra3a B

M30Mpolieccax; MIEKTPU3AUS TeJl, B3aUMOJIEHCTBUE 3apsIIOB

OnuceiBaTh MeXaHUYECKOE JBW)KEHHE, UCIONb3ys (PU3NUYECKUE
BEITMYUHBI: KOOPJIUHATA, ITYTh, IEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, WMIIYJIbC Tella, KUHETHYecKas JHEprus,
MOTEHIIMAJIbHAs DJHEPrus, MexaHudeckas paboTa, MexaHUYecKas
MOIIIHOCTh, TMPHU ONUCAHUU TIPABUIBLHO TPAKTOBATh (PUIUUECKUI
CMBICJT HCTOJIb3YeMBIX BEJIWYWH, WX OOO3HAUYCHWUS] U CIUHUIIBI,
HAXOJUTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (U3NYECKYIO BETMUUHY

C ApYTvUMHU BCINYNHAMU

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBa Te€II M TEIIOBBIE

SABJICHUA, HWCIOJb3Yys (1)I/I3I/I‘-ICCKI/IC BCIIMYMHBI: OAaBJICHUC TIasa,




10.6

TEMIIepaTypa, CpedHsAsd KHUHETHYeCKassh DJHEpPIUs XaoTHUYECKOIo
JBUKEHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHasi CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHss SHeprus, pabora rasa,
KOA(pGUIMEHT MO0JIe3HOr0 JEHCTBUS TEIUIOBOIO JIBUraTeNs; IpH
ONMHMCAaHWW  TPABWIBHO  TPAaKTOBaTh  (U3MYECKHA  CMBICI
UCIIOJIb3YeMBbIX BEJIMYMH, UX O00O3HAUYEHHUS W E€IMHUIBI, HAXOIUTh
(GopMynbl, CBA3BIBAIOLIME JAHHYIO (U3NYECKYIO BEIUYMHY C

APYruMH BEJIIMYHMHAM

OnucelBaTh M3YYEHHBIE JJIEKTPUYECKHME CBOMICTBA BEIIECTBA W
AIIEKTpUYECKUE SBJICHUS (TPOLIECCHI), HCIONB3Yysd (pu3mdeckue
BEJIMYMHBL:  JIEKTPUYECKUI  3apsia,  DJIEKTPUUECKOE  IOJIE,
HanpspKEHHOCTh I0JIsA, MOTEHLMall, Pa3HOCTh IOTEHLMAIOB; IPU
ONMHMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKH  CMBICHT
UCIOJIb3YEMBIX BEIMYMH, UX OOO3HAYEHUS U €AMHMUIIBI; YKA3bIBATh
(bopMyITBI, CBA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BETHUUHY C IPYTUMHU

BCINYHNHaAMH

10.7

10.8

AHATM3UPOBATh (DU3WYECKHUE TMPOIECCHl M  SBJICHUS, WCIIONb3YS
(du3nveckre 3aKOHbI U MPUHIIMIIBI: 3aKOH BCEMUPHOTO TATOTEeHUS, |,
Il u 11l 3axkoHBI Hpl0TOHA, 3aKOH COXpaHEHHUSI MEXaHUUYECKOW YHEPTHH,
3aKOH COXpaHEHUS UMITYJIbCA, IPUHIIUATT CYTICPIIO3UIIUH CUJI, TIPUHITUTI
paBHOIPABUS HHEPIHAIBHBIX CHUCTEM OTCYETA; MOJICKYJISIPHO-
KUHETHYECKYIO TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIC 3aKOHBI, CBSI3b
CpenHell KMHETUYECKOW SHEPTruu TETUIOBOTO JABIKEHUS MOJIEKYN C
a0COJIIOTHOM TeMITepaTypoH, MEPBbIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHsI DJIEKTPUYECKOro 3apsiaa, 3akoH KymoHa; mpu sToM
pa3ianyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe
BBIpQXEHHE U YCIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHHUMOCTH

OOBSICHITh OCHOBHBIC TMPHUHIIMIBI ACHCTBUS MAIUH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3IU4aTh YCIOBUS HX 0€30MacHOTO

HCIIOJIBb30BaHUs B HOBCGI[HGBHOﬁ KHU3HU

10.9

10.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUIO (PU3NUECKUX SBJIECHUIN
U IIPOLIECCOB € UCITOJIB30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHHI;
pu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOTO
000py0BaHNsl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBisATh NpsSMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM CIOCO0 M3MEPEHUs U

HCITIOJB30BaTh U3BCCTHBIC MECTOAbI OIICHKHU HOFpeHIHOCTeﬁ HSMepeHI/Iﬁ




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (PH3UYECKUMHU BEITUYMHAMH C
MCIIOJIb30BAaHUEM MPSMBIX H3MEPEHMI; IPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpPOBaTh pPE3yJIbTaThl IMOJTYYEHHON 3aBUCHUMOCTHU
(bu3nYeCKUX BETUYHH B BUI€ TaOIUIl U TpaUKOB, 1€1aTh BHIBOIBI IO

pe3yJibTaTaM MCCIIEI0BaHUs

CoOmromaTe mpaBmiia 0O€30MacHOr0 Tpylda TMpH  IPOBEACHHUH
UCCIIC/IOBAaHUI B paMKax y4eOHOro OSKCIepUMEHTa, y4eOHOo-
HCCIIEIOBATENILCKOW U MPOEKTHOM JEATEIIBHOCTH C UCIIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

10.14

10.15

10.16

Pemarp pacuérHble 3a1a4u ¢ IBHO 33aJJaHHON (U3NYECKON MOJIENbIO,
UCHONB3YS (hM3UUECKHUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHalIM3a
YCIIOBUSL 3aJaudl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
(bu3HYeCKre BETMYUHBI B POPMYJIIbI, HEOOXOUMBIC JUTSI €€ PEIICHHUSI,
MPOBOJUTh PAacy€Tbl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOIO

3Ha4YCHUA (bHSquCKOﬁ BCJIIMYHMHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO LICTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA

Hcnonp30BaTe TpHU pelmieHHH YYEeOHBIX 3a/Jad  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTUU JUISl IOMCKA, CTPYKTYpPUPOBAHMS,
UHTEpIpeTallid U MPeJICTaBIeHHUs] yUeOHOH M Hay4yHO-TIONYJISIpHON
UHpOpMaLKH, TOTYYEHHOW U3 PA3IUYHbIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJTyYaeMyto HH(OPMALIHIO

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUHUCKUX U 3apYOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSCHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TeOpeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU Ui o0ecriedeHus: O€30MacHOCTH TIpH  OOpalieHUuH C
npubopaMM W TEXHHYECKUMH YCTpOICTBaMH, JJs COXpaHEHHUs
3I0pOBbS M COOJIIOJIEHUS HOPM SKOJOTMYECKOro TIOBEJIEHUS B

OKpY’Karollen cpeze

10.18

PaboTats B rpy1ine ¢ BHIOTHEHUEM PA3IMYHBIX COMATBHBIX POJICH,
MJAHUPOBATh PabOTy TPYMIbI, PAUOHATBHO paCHpeesTh
00s13aHHOCTH W TUIAHUPOBATh JESATENBHOCTh B HECTaHIAPTHBIX
CUTYyaIlMsIX, aJeKBaTHO OLIEHUBATh BKJIAJ KaKJIOTO U3 YYACTHHKOB

TPYIIIBI B pElIEHHE paccMaTpUBaeMoil mpooOieMbl




11 KUIIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMMmal CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

111

JleMoHCTpHpOBaTh Ha TIpUMEpax poJib M MeCTO (U3UKH B
($hOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NUECKOI KapTHHBI MUPa

11.2

Y4YuUTHIBaTh IPAaHUIIBI IPUMEHEHUS N3YUEHHBIX (PU3MUECKUX MOJICIICH:
TOYEUYHBIN JICKTPUYECKUN 3apsLl, siAepHas MOJIEIb aTOMA, HYKJIOHHAs

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aga4

11.3

PacniozHaBath (pusnueckue siBieHus (IpOIecchl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
ANIEKTPUYECKAsi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE,
MarHUTHOE  JCWCTBHS ~ TOKAa,  B3aMMOJICHCTBHE  MAarHUTOB,
DIICKTPOMArHUTHAs WHAYKIUS, JCHCTBUE MAarHUTHOTO TIOJIS Ha
NPOBOJHUK C TOKOM M JBWKYIIUHCS 3apsl, 3JICKTPOMAarHUTHBIC
KoJIcOaHWsT W BOJIHBI, MPSIMOJIMHEWHOE paclpoCTpaHCHHE CBETa,
OTpaXeHUe, IpejomiieHHe, HHTepdepeHus, Auppakuus U
MOJISIPU3AIUS CBETA, JUCIIEPCHs CBETa, POTOAIEKTpUUECKUi 3 dekTt
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHUE JMHEHYATOrO
CIeKTpa aToMa BOJOPO/A, €CTECTBEHHAas M HCKYCCTBEHHAs

PaarnOaKTUBHOCTD

11.4

OnuceiBaTh W3YYCHHBIC CBOKMCTBA BemIECTBA (DJICKTPUUYECKUE,
MAarauTHBIC, OIITUYCCKUC, DJICKTPUUCCKYIO IPOBOJUMOCTD PA3JIMYHBIX
Cpel) © DSIEKTPOMArHUTHBIE SBJICHHS (MIPOLIECCHI), HCIOIB3Ys
dbuznyecKkue BENUYHMHBL: OJEKTPUUECKUW 3apsjl, cujla TOKa,
JICKTPUICCKOE  HAMPSIKCHHE, OJCKTPHUECKOE COMPOTHBIICHUE,
pazHocTh noteHuuanos, IJC, paboTta Toka, UHIYKIUS MarHUTHOTO
nons, cuna Ammepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
DHEPrus IEKTPUUECKOr0 M MarHUTHOTO TOJEH, MepUoA U 4acToTa
KoJieOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIecce
FapMOHMYECKHX  JJIEKTPOMAarHUTHBIX  KojeOaHu#,  (oKycHOe
paccTosiHUE W ONTHYECKas CHJIA JIMH3BI; MPU OMUCAHUU MPABUIHHO
TPaKTOBaTh (UBUYECKUU CMBICT HCHOJIB3YEMBIX BEINUYHH, HX
0003Ha4YeHHs] M EIUHUIBL;, YKa3blBaTh (HOPMYIbI, CBS3bIBAIOIIUE

JaHHYI0 (PU3NYECKYIO BETUUYHUHY C JPYTMMH BETUYUMHAMU




11.5

11.6

OnuchiBaTh M3yYEHHBIE KBAaHTOBBIE SIBJIEHUS U IPOLECCHI,
UCTIONB3Ys (PU3MYECKHUE BEITUYHMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETAa, YHEPrUs U UMIYJIbC (HOTOHA,
Mepuo/ nojiypacnaza, SHEprust CBs3M aTOMHBIX siJI€p; IPU ONKMCaHUU
OPaBUJIBHO TPAaKTOBAaTh (PU3UYECKH CMBICT  HCIHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUYeHUsT M EIUHUIIBI;, YyKa3blBaTh (POPMYIIHI,
CBSA3BIBAIOIUE JAHHYI (U3MYECKYI0 BEIUYMHY C JAPYTUMH

BCIIMYMHAMM, BbIYHUCJIATh 3HAYCHUC q)HBquCKOﬁ BCJIIMYUHBI

AHanu3upoBath (GU3NYECKUE TMPOLECCHl W SIBJICHHS, HCIOIb3YS
dbusznueckue 3aKOHbl M OpUHLUIBL:: 3akoH Owma, 3aKOHBI
MOCJIEIOBATEIBHOTO M TApaUIEIbHOIO COSAMHEHUS MPOBOJHHUKOB,
3akoH Jlxoyia — JIeHna, 3aKOH 2JIEeKTPOMarHMTHON MHIYKLUH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTPaHEHHS CBETA, 3aKOHBI OTPAXKEHHS CBETA,
3aKOHBI  MPEIOMJIEHUS CBETa, YypaBHEHHE OWHINTEWHa IS
dororddekra, 3aKOH COXpaHCHHUS DHEPTHH, 3aKOH COXpPaHCHUS
UMITyJIbCa, 3aKOH COXpaHEHHS JIIEKTPUUECKOro 3apsiaa, 3aKoH
COXpaHEHUsT MaccoBOrO 4YHClIa, TNoOCTynarsl bopa, 3akoH
pPaZMOaKTUBHOTO pachaga; MpH 3TOM pa3inyaTh CIOBECHYIO
(GopMyIUpPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BHIPAYKCHHUE U YCIOBUS

(rpaHMIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGI{GHﬂTL HaIpaBJICHUC BCKTOpAa HMHAYKIHW MArHiuTHOI'O IIOJIA

IMPpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI JIopeHua

11.8

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajioM, TOHKOW JINH301

11.9

BBINONHATE SKCHIEPUMEHTBI 110 HCCIIEIOBAHNIO (PU3MUECKUX SBICHUN
U TIPOLIECCOB C UCHOJIBb30BAHUEM INPSMBIX U KOCBEHHBIX M3MEPEHMIA;
pu 3ToM GOopMyIUpPOBaThH NMpo0sIeMy (3a7ady) U TUIOTE3y yueOHOTro
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEUIOKEHHOTO

060p}/'I[OBaHI/I}I, MMPOBOAUTD OIIBIT U (bOpMy.]'II/IPOBaTB BBIBOBI

11.10

11.11

OCYHICCTBJ'IHTI) NpsAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/ISI/I‘-ICCKI/IX
BCJIIMYHMH, IIPU 5TOM BLI6I/IpaTI> ONTUMAIIBHBIM CIIOCO0 HU3MCPCHUA U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BETMYMH C UCIIOIB30BaHHEM
NPSMBIX HM3MEPEHUM; IIPpU HTOM KOHCTPYUPOBAaTh YCTAHOBKY,
(buKkcupoBaTh pe3yNbTaThl MOTYYECHHONW 3aBUCHUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE TaOIMIl U TpaUKOB, IeNaTh BBIBOIBI IO pe3yabTaTaM

HUCCICa0BaHUA




11.12

11.13

11.14

CobOmoaTte mpaBuia 0O€30MaCHOTO TpyAa TMpU TPOBEACHHUH
UCCIIEIOBAaHMI B paMKax Y4eOHOTro »SKCIepUMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKON M IPOEKTHOH JEATEIIbHOCTH C UCIIOJIb30BAaHUEM

U3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOro 000pyAOBaHUS

Pemrate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (DU3NYECKOI MOJIECIBIO,
UCTIONB3Ysl (PM3UYECKHE 3aKOHBI W MPUHIUIBI; HA OCHOBE aHalM3a
YCIIOBUSL 3aJauydl  BBIOMpPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
bu3nYeCcKre BEIMYUHBI B POPMYJIIbI, HEOOXOIUMBIC TSI €€ peIICHHSI,
NPOBOJUTh pAacy€Thl M OIICHWBATh PEATBHOCTh IOJYYEHHOTO
3HAa4YCHUsT (PU3NICCKON BEITHMUNHBI

Pemrate  KayecTBEHHbIC  3ala4yd:  BBICTPAMBATh  JIOTUYECKU
HENIPOTUBOPCUYHBYIO IIETIOYKY PACCYXICHHI C OTIOPON HA U3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)H3H‘~I€CKI/IC SIBJICHUA

11.15

11.16

Hcnonp30BaTe MpHU pelIleHHMH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTUU JUISl IOMCKA, CTPYKTYpPUPOBAHMS,
UHTEpIpeTallid U MPeJICTaBIeHHUs] yUeOHOH M Hay4yHO-TIONYJISIpHON
UH(pOpPMalLK, TOJTYYEHHONW U3 PA3IUYHBIX HCTOYHUKOB; KPUTHUYECKU
AHAIM3UPOBATH MOJIYyYaeMyI0 HH(OPMALINIO

OOBSACHATH MPUHLMIIBI ACUCTBUS MallliH, TPUOOPOB U TEXHUUYECKUX
YCTPOKMCTB; pa3inyaTh YCIOBHS MX O€30MacHOTO HCIOJIB30BAHUS B

MMOBCEIHEBHOM KU3HU

11.17

11.18

11.19

[TpuBOIUTE MpUMEPHI BKJIAJa POCCUNCKUX M 3apYOECKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

Hcnonk30BaTh TeOpeTHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
JKU3HU Juia  obOecriedeHus 0Oe30macHOCTH Tpu  oOpallieHuu ¢
npubopaMl M TEXHUYECKUMH YCTPONCTBAMH, M COXpaHEHHS
3II0POBBbS M COOJIOJIEHUST HOPM SKOJOTUYECKOTO TIIOBEJCHUS B
OKpYKarollen cpene

PaGoTath B rpyrmie ¢ BBINOIHEHHEM PA3IUYHBIX COLUATBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TPYMNbI, PalMOHATBHO  PACHPENENsATh
06${3aHHOCTI/I 158 HJ'IaHI/IPOBaTB OCATCIBHOCTh B HeCTaHHapTHBIX
chyauI/mx, AZICKBATHO OILICHUBATH BKJIAZA KaXI0T0 H3 y‘—IaCTHI/IKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMoi MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KJTACC

Kon Koa nposepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA
pa3aejia JEMCECHTA

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

®uszuka — Hayka o mnpupozae. Hayunele wmeTOIbI
11 IIO3HAHUSA OKpYXarouero mupa. Poib skcriepuMenTa u
TEOPUU B IIPOLIECCE MO3HAHUS IPUPOABL. DKCIIEPUMEHT

B pusuke

1 MopenupoBanre (HU3NYECKUX SBJICHUN W TPOIECCOB.
Hayunble runore3pl. @uU3nyecKue 3aKOHbI U TEOPHUH.

13 I'panunpl  NMPUMEHUMOCTH  (PU3MYECKHX  3aKOHOB.
' [Mpunmun coorBercTBust. Poms m Mecto (Qu3MKU B
(hopMUPOBaHUM COBPEMEHHON HAyYHOU KapTUHBI MUPA,

B [IPAKTUYECKON JESITEIbHOCTH JIOEH

2 MEXAHHKA

##HPari#KITHEMATHUKA

Mexannueckoe JBIDKEHHE. OTHOCHUTENBLHOCTD
2.1.1 MexaHudeckoro  aBmxkeHus. Cucrema  oTcuéra.

Tpaexropus

[lepememienne,  ckopocTh  (CpemHsisi  CKOPOCTb,
212 MTHOBEHHAsE CKOPOCTB) M YCKOPEHHE MaTepHaIbHON
TOYKH, HUX MPOEKIUH Ha OCH CHCTEMBl KOOpPJIUHAT.

CroxxeHue nepeMeleHn U CII0KEHUE CKOPOCTEN

21 PaBHOMEpHOE UM pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE

213 nBukeHne. ['padukd  3aBUCHUMOCTH  KOOpJWHAT,
CKOPOCTH, YCKOPEHHs, NYyTH H  MEepEeMEUICHUS

MaTCpHaHBHOﬁ TOYKHU OT BPECMCHHA

14 CBoOoaHOe najieHne. Y CKopeHue cB0OOTHOTO

naJieHus

KpuBonnHueliHoe nBrkeHne. PaBHOMEpHOE IBUKEHUE
215 MaTEpUaIbHOM TOUKM II0 OKPYXHOCTH. YTJOBas
CKOpOCTb, JMHEWHas CKopocTh. Ilepmom m yacrora.

[leHTpOCTpEMUTEIIEHOE YCKOPEHUE




2.16

2.1.7

TexHuueckne yCTpOWCTBA: CIHUJIOMETP, JABUKECHHUE

CHapsAO0B, LHCIIHBIC U pCMCHHBIC IICPCaAaYN

[Ipaktuyeckne paboTsl. M3MepeHune MrHOBEHHOMH
ckopoctu. MccienoBaHue  COOTHOLIEHHS — MEXAY
MyTSAMH, IPOHJICHHBIMU TEJIOM 3a I10CJIEI0BATEIbHbIE
paBHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUM C HAyaJbHOM CKOPOCTBIO, PaBHOW HYIIIO.
W3ydyeHune nBMKEHMs IIapUKa B BSI3KOH JKHMIKOCTH.
Nzyuenue JBYOKEHUS Tena, OpOLICHHOTO

TOPU30OHTAJIbHO

2.2

#i#HPari#H## IMHAMUKA

2.2.1

2.2.2

2.2.3

2.24

[Ipuniun otHocuTenbHOocTH ["anmunes. IlepBbiii 3akoH

Herorona. HepunanbHble CUCTEMBI OTCUETA
Macca tena. Cuia. [lpuHnun cynepno3unuu cui

Bropoii 3akoH HproTOHA /11 MarepuaabHOM TOYKH B
unepuuansHoii cucreme orcuéra (MCO). Tperuit 3akon

Hrrotona AJI1 MaTCPUAJIBHBIX TOYCK

3akoH BcemupHoOro TsaroreHus. Cuna tspkectu. [leppas

KOCMHUYCCKast CKOPOCTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

2.2.8

Cuna Tpenms. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI M cwia TpeHus mnokos. Koadduuuenrt
TpeHus. Cuina CONpPOTUBIEHUS NMPU ABM)KEHHUU Teja B

KHUIKOCTU HUJIM Ta3c

[TocrynaTensHOE W BpaliaTelbHOE  JBUIKCHUE
a0COJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCUTEIIEHO OCH BpaimeHus. [linedo

cuiibl. YcnoBus paBHoBecHs TBEpAoro tena B MCO

2.2.9

2.2.10

Texuudeckue yCTpOﬁCTBaZ HNOAIIHUITHUKHU, IABHXKXCHHUC

HNCKYCCTBCHHBIX CITYTHHUKOB

[IpakTunueckue pabotsl. M3ydyenue aBuxeHust Opycka
10 HAKJIOHHOW MJIOCKOCTH MOJ AEWCTBUEM HECKOJIBKUX
cui. HMccnenoBaHue 3aBUCHUMOCTH CUJI  YIIPYTOCTH,
BO3HHUKAIOMIUX B JepopMupyeMOil MNpyXHHE U
pe3rHOBOM 00pasie, OT BEIMYHMHBI MX Je(POpPMAIIHH.
HccnenoBanue ycinoBuUi paBHOBECUS TBEPAOrO Tela,

HUMCIOIIETO OCh BpalllCHUA




##HPar###3AKOHbBI COXPAHEHMA B MEXAHUKE

Nmmynse MaTepualbHOU TOYKH, CHUCTEMBI
2.3.1 MarepuaibHbIX TOueK. VMITylIbC CHIIBI U HU3MEHEHUE
HMITYJIbCa TeJla
3akoH coxpaHenusi umnyiabca B MCO. PeakTtuBHOE
2.3.2
JBUKEHUE
2.3.3 PaGora cuibt
2.3.4 MOomHOCTh CHUJITBI
235 Kunernueckass  sHepruss  MaTepUAJIbHOW  TOYKHU.
o Teopema 0 KHHETUYECKON SHEPTUU
[lorenunaneHas sHeprus. lloTeHuuanbHas >HeEprus
23 2.3.6 ynpyro aehopMUpOBaHHON NPy UHBL. [loTeHIIMaTBHAS
SHEPrus Tena BOJIM3H MOBEPXHOCTU 3eMIIU
[loTeHunaneHple M HeNOTeHIMaNbHbIE CUIbl. CBs3b
237 paboThl HEMOTCHIHAIBHBIX CHJI C HW3MEHEHUEM
o MEXaHUYECKOM SHEPruM  CHUCTEMBbl Tel.  3aKOH
COXpaHEHUS MEXaHWYECKON IHEPTUU
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHu4eckue yCTpOHUCTBa: IBUKEHHE PAKET, BOJOMET,
o KOIIep, IPYKUHHBII MTUCTOJIET
[IpakTuueckue paboThl. V3yueHue CBA3M CKOpOCTEH
2310 Ted mnpu Heynpyrom yaape. MccnenoBanue cBs3u
o paboTHl CHIIBI ¢ U3BMEHEHHUEM MEXaHMUYECKOW DHEPruu
Tena
3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJNHAMUKA
#H#Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU
OCHOBHBIE TOJIO)KEHHUSI MOJIEKYISIPHO-KUHETUYECKOMN
311 teopuu.  bpoyHoBckoe — nBmxkenuwe.  Juddysus.
o XapakTtep JABWXKEHUS M B3aUMOJCHCTBHUS YaCTHUIL
BEIIECTBA
31 Mopenu cTpoeHus Ta30B, KUIKOCTEH U TBEPIBIX TET U
' 3.1.2 0OBSICHEHHE CBOWCTB BEIECTBA HAa OCHOBE DJTHX
Moeen
Macca monekyn. KonndectBo BemiectBa. [locTosiHHas
3.1.3
ABoraapo
314 TernnoBoe paBHOBecue. TemnepaTypa U €€ U3MEpPEHHE.

[[Ixana remnepatyp Llenbcus




3.15

Mogens wupaeanbHOro raza. (OCHOBHOE YpaBHEHHE

MOJIGKy.HSIpHO-KPIHGTH'—IGCKOﬁ TCOpHU UJCATIBHOI'O Ira3a

3.1.6

AOconroTHass TeMmreparypa Kak Mepa  CpejaHei
KHMHETHYECKOW SHEPTHH TEIUIOBOTO JIBUKCHUS YaCTHUI]

raza. [lIxana remneparyp KensBruna

3.1.7

VpaBuenue Kianeiipona — MengeneeBa. 3akoH

JanpTona

3.1.8

I'a30BBIC 3aKOHBI. I/I30npoueccm B HMJCAJIbHOM ra3s€ C
IMOCTOAHHBIM  KOJIMYCCTBOM  BCHICCTBA: H30TCpMaA,

n30xopa, u3obapa

3.1.9

TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTuueckue paboTel. M3mMepeHue macchl BO3ayXa B
KjaccHoW KomHare. MccienoBaHue 3aBUCHUMOCTU

MCXKAY MapaMeTpaMu COCTOSAHUSA PA3PECIKCHHOI'O I'a3a

3.2

OCHOBbI TEPMOJIMHAMUKU

321

TepMmonnHaMmuueckass cucreMa. BHyTpeHHsIs dHeprus
TEPMOJIMHAMHYECKOH CHCTEMBI W  CIIOCOOBI €

HU3MCHCHUA

3.2.2

KonnyectBo Temnorsl U paboTta. BHyTpeHHss Heprus

OJHOATOMHOI'O HACAJIBHOI'O Ir'a3da

3.2.3

Buer TeTJIOTIepeIavuu: TETJIONPOBOAHOCTb,
KOHBEKIIHS, U3IIy4EeHHE. TenmoéMkocTh Tena.
VYnenpHas TEIUIOEMKOCTD BEILIECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOTIEpEaauc

3.2.4

HepBHﬁ 3aKOH TCPpMOJJVHAMUKH. HpI/IMeHeHI/Ie epBoro
3aKOHa TCPMOANHAMUKHU K H30I1poneccamM.

I'padmueckas unTepnperanus paboThl ra3a

3.25

TenmoBbie MamuHbl. [[pUHIUIIBI JEHCTBUS TEIUIOBBIX
MammH. [IpeoOpazoBanusi dSHEPTUM B  TEIJIOBBIX
MamHax. Koadduurent nonesnoro nercteus (naiee

— KIIJ) TennoBoii mamunsbl. ukn Kapuo u ero KI1/]

3.2.6

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
MpOLIECCOB B INpupoje. TerioBble  JBUTATENN.

OKOJIOTUYECKHE HpO6HeMBI TCIIJIOOHCPICTUKU

3.2.7

TexHudeckue yCTpONCTBA: ABUIATENIb BHYTPEHHETO

cropaHusi, OBITOBOM XOJOIUILHUK, KOHIUIIMOHED




3.2.8

[Ipaktnueckue  pabotel.  M3MepeHue  yaelnbHOU

TEIUIOEMKOCTH

###Par###AT'PEI’ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE [TEPEXO/1bI

[TapooOpa3oBanne u KoHaeHcalms. lcmapeHue wu

3.3.1 KWICHWe. YJenbHas  TeIoTa  IMapooOpa3oBaHUs.
3aBHCHUMOCTb TEMIIEPATYPBI KUIIEHUSI OT JaBJICHUS
332 AOcConoTHAs ¥ OTHOCHUTEINIbHAS BJIQYKHOCTH BO3AYyXa.
o Hacpimennsiit nap
Teépnoe teno. Kpucramnuueckue u amopdHbie Tena.
3.3.3 AHM30TpONIUSI ~ CBOMCTB  KpPHCTAJIJIOB. Kunkue
33 kpuctaibl. COBpeMEHHbBIE MaTepHAalb
' 334 [InaBneHne u KpuctajM3auus. YJelbHas TeIIoTa
o iaBnenus. Cyomumanus
3.3.5 VYpaBHeHHe TEMI0BOro 6amaHca
TexHuyeckue ycTpoicTBa: TUTPOMETP U MCHUXPOMETD,
336 KaJIOPUMETP, TEXHOJOTMM IOIY4YEHHUS] COBPEMEHHBIX
o MaTepuagoB, B TOM 4YHCJIE€ HAaHOMATEPUAIIOB, H
HaHOTEXHOJIOTUU
[IpakTuueckue paboThl. VI3MepeHHe  BIaKHOCTH
3.3.7
BO31yXa
4 DJIEKTPOAMMHAMUKA
#HPar### O JIEKTPOCTATUKA
411 Onexrpusauus Tel. JneKTpudeckuil 3apsa. JlBa Buaa
o ANIEKTPUYECKHUX 3aps10B
412 [IpoBOIHMKY, AUDIIEKTPUKH U MOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHMS AIEKTPUUECKOTO 3apsiaa
4.1.4 Bsaumonericteue 3apsinoB. 3akoH Kynona
41 DnexTpuueckoe rnoJe. HarmpsxénnocTs
4.1.5 3JEKTpUYEeCKOro moss. [IpuHIMNO  cynepno3uiuu.
JInHMM HaNPsHKEHHOCTH AIEKTPUYECKOTO OIS
1186 Pabora cun snextpocraTrueckoro mois. IloTeHuuan.
o Pa3HocTtrs moTeHnanos
[IpoBogHMKHM W  AMPJEKTPUKH B  IMOCTOSHHOM
4.1.7 JIEKTPUIECKOM ToJIe. Jusnexrpudeckas

IIPOHUIACMOCThb




OnektpoéMkocTh.  KonaeHcaTop. DIeKTpOEMKOCTh

4.1.8 IJIOCKOTO  KOHJAEHcAaTopa. OJHEPrus 3aps>KEHHOIO
KOHJICHCATOpa
TexHUUECKUE yCTPONCTBA: IEKTPOCKOIL, AIEKTPOMETP,
419 AJIEKTPOCTaTUYECKast 3aIuTa, 3a3eMJICHHE
o AJIEKTPOIIPUOOPOB, KOHICHCATOP, KCEPOKC, CTPYHHBIN
IIPUHTED
4110 [Ipaktuyeckue padboThl. M3MepeHue 3IIeKTPOEMKOCTH

KOHJICHCATOpa

4.2

#HHPar###I10CTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEAX
VYcnoBus CYLIECTBOBaHMS IIOCTOSIHHOTO
421 aneKkTpuyeckoro Toka. VMcrounuku toka. Cuia ToKa.
[TocTostHHBIM TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
123 DeKTpudecKoe COIIPOTHUBIICHUE. VY nenbHoe
o COITPOTHBIJICHUE BELIECTBA
424 [locnemoBarenpHOE,  MapajulebHOE,  CMEIIAaHHOE
o CO€IMHEHUE MTPOBOIHUKOB
4.2.5 Pabota snexrpuueckoro Toka. 3akon J[xoynsa — Jlenna
4.2.6 MOMHOCT 3IEKTPUYECKOTO TOKA
aneKkTpoABIKyas cuna (nanee — 3/IC) u BHyTpeHHEee
427 CONPOTUBIIEHUE MCTOYHMKA TOKa. 3akoH Oma s
o MIOJIHOM (3aMKHYTOM) anekTpuyeckoit nenu. Kopotkoe
3aMbIKaHHE
DJNEeKTpOHHAs TPOBOAMMOCTh TBEPABIX METAJUIOB.
4.2.8 3aBUCUMOCTh COIIPOTHUBIICHUS METaJJIOB oT
Temreparypbl. CBepXIIpOBOIUMOCTh
429 Onektprueckuii  TOok B Bakyyme. CBoiicTBa
o AJIEKTPOHHBIX ITyYKOB
[MonympoBonnuku. CoOCTBeHHass W NpUMECHas
4.2.10 MPOBOJAMMOCTh  MOJIYIPOBOAHUKOB. CBoiicTBa p-N
nepexoza. [loaynpoBogHIKOBBIE TPHOOPEI
4211 DneKTpu4ecKuit TOK B JIEKTPOJIUTAX.

DIIEKTPOJIUTUYECKAS] TUCCOIUALIHS. DIEKTPOIIN3




4.2.12

DJIEKTpUYECKUH TOK B razax. CaMOCTOSITENbHBIA |
HECAMOCTOSTENbHBIA  pa3psld. Pasnnuunble  THIBI

CaMOCTOATCIIBHOI'O paspsaa. Momnuawus. I1na3zma

4.2.13

4.2.14

TexHuuyeckue ycTpoicTBa: ammepMerp, BOJIBTMETD,
peocTaT, HMCTOYHHUKHM TOKA, 3JIEKTPOHArpeBaTENIbHbIE
puoopHI, 3IEKTPOOCBETUTEIbHBIE puOopHI,
TEPMOMETP  CONPOTUBIICHHS, BaKyyMHBIH  JTHOJ,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, TOTYIIPOBOTHUKOBBII

JINOJI, TaJJbBaHHUKA

[Ipaktuueckne pabotel. M3ydyeHne CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.
N3mepenue DJIC UCTOYHHMKA TOKA U €r0 BHYTPEHHETO

COITPOTUBJICHHA. Ha6JHOI[eHI/Ie OJICKTPOJIM3a

11 KJIACC
Kon
pasiena Koanposepsiemoro 3;ieMeHTa IIpoBepsiemble 3JIeMEHTBI COAEPKAHUSA
4 DJIEKTPOAMMHAMUKA
##H#Par#t##MATHUTHOE TTIOJIE. DJIEKTPOMAT'HUTHAA UHAY KA

[TocrossHHBIE MarHUTBHL. Bzaumoneiicteue

431 MOCTOSIHHBIX MarHuTOB
MaruuTtHOE mojie. BeKTop MarHUTHOM HMHIYKLMH.
[IpuHnun cynepno3unuu. JIMHMKM  MarHUTHOM

432 vHAyKUMUd. KapTuHa TUHUNA MarHUTHOW MHAYKIIMH
TOJIS1 TOCTOSIHHBIX MarHUTOB
MarauTHOE Moj€e MPOBOJHHMKA C TOKOM. KapTtuHa
JUHUW TOJSL JJIMHHOTO MPSAMOr0 MNPOBOJHUKA H

43 4.3.3 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKUA C

TOKOM. Ombir  Opcrena.  BzaumonelictBue
MIPOBOJIHUKOB C TOKOM

4.3.4 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE
Cuna JlopeHua, €€ MOAyJdb M HalpaBlICHUE.

4.3.5 JIBrkeHne 3apsKEHHOM 4YacTHIBl B OJHOPOJHOM
MarHuTHOM nofe. Pabora cubl JlopeHia

4.3.6 SIBIIeHUE DNEKTPOMAarHUTHOW UHAYKIUH

4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU




4.3.8

4.3.9

4.3.10

OJIC  uHayknuu. 3aKOH  3JEKTPOMArHUTHOH
naaykuuu Gapanes

Buxpeoe snexrpuyeckoe nosie. IJC uHIYKIIUU B
MPOBOJHUKE, JBWKYIIEMCS IOCTYIATeIbHO B

OOAHOPOJHOM MAarHMuTHOM II0JIC

[IpaBuno Jlenna

4311

4.3.12
4.3.13

4.3.14

4.3.15

NupyktuBHOCTh. SBieHue camouHaykiuu. IJC
CaMOMHAYKIUU

DHeprusi MarHuTHOTO TOJIsl KATYIIKA C TOKOM
DNEKTPOMArHUTHOE T10JIe

TexHU4YeCcKrue yCTpOMCTBA: TMOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl, 3JIEKTPOABUIaTeNb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIe€Yb
[Ipaktuyeckne paboThl. M3ydeHne MarHUTHOTO
MoJIsl KaTylIKu ¢ TOKOM. MccnenoBaHue neicTBUs
NOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.
HUccnenosanue SIBJICHUSI 3JIEKTPOMArHUTHOMN

UHAYKIIUH

KOJIEBAHMA 1 BOJIHBI

5.1

#HPartH#MEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

KoneobarensHas cucrema. CBoOOIHBIE KOJIEOAHUS.
lapmonnueckne konebanus. Ilepuon, dacroTa,

aMILTUTY/AA U ¢a3a kojaeOaHui

512

[IpyxuHHBIA MagTHUK. MaTeMaTHYECKUN MAasATHUK

5.1.3

ypaBHeHI/Ie TapMOHHUYCCKUX KOJICOAHHH.
Kunemarnueckoe wu JUHAMHWYCCKOC  OIIMCaHHEC

K0J1e0aTeIbHOTO JABHOKCHUA

5.14

[IpeBpamienue dSHepruM NOpU  TAPMOHUYECKHUX
kojeOanusax. CBsA3b  aMIUIUTYObl  KoJeOaHMi
HCXOHOW BEIMYUHBI C aMIUTUTYAaMHU KoJieOaHu eé

CKOPOCTH M YCKOpPEHUs

5.15

KonebarenbHblit KOHTYP. CBoboHbIE
JJIEKTPOMArHUTHBIE ~ KOJeOaHUS B HJCaTbHOM
KoiebaTeIbHOM  KOHTYpe. AHAJOTHS — MEXIY
MEXaHUYECKUMU U AJIEKTPOMArHUTHBIMH

konebanusmMu. @opmyna TomcoHa




5.16

3aKOH  COXpaHEHHUS OHHEPruM B  HUICATBHOM

Kosie0aTeaIbHOM KOHTYpE

5.1.7

5.18

BrinyxaeHusie MEXaHUYECKHUE KOJIEOAHHUS.
Pe3zonanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE

OJICKTPOMArHMuTHBIC KoJIeOaHHsI.

[lepemennbiit Tok. CHUHYyCOUAANBHBIN NEpEMEHHBIN

TOK.

5.19

5.1.10

MOIHOCTh NEPEMEHHOTIO TOKA. AMIUIMTYIHOE H
JEHCTBYIOIIEE 3HAYCHHUE CUJIbI TOKA U HAIIPSKEHUS
Tpancopmarop. IlpousBoncTBo, mnepegaya U
norpebiieHue JIIEKTPUYECKOU SHEPIHUN.
OKOJIOTUYECKME  PUCKM  TpU  IPOU3BOJCTBE
aeKTpudecKkon 3Heprun. KynbTypa ncronb30BaHus

QJICKTPOSHECPIUN B HOBCGHHGBHOﬁ KHN3HU

5.1.11

5.1.12

Texuuueckue yCTpOiicTBA: ceiicmorpad,

JJIEKTPUYECKUN 3BOHOK, JINHUHU 3JIEKTpoIepead

[IpakTnueckue paboTHI. HccnenoBanue
3aBHCUMOCTH IE€pHO/ia MajbIX KOJIeOaHUH rpys3a Ha
HUTH OT JJIMHBI HUTHU U Macchl rpy3a. MccnenoBanue
IIEPEMEHHOI0 TOKa B LEMM U3 IOCIEI0BATEIBHO

COETMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA

5.2

#H##PartHHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

521

MexaHWYeCKHUE BOJIHBI, YCIOBUS PACTIPOCTPAHECHHUS.
[Iepuon. CxopocTh pacnpocCTpaHEHUS U JJIMHA

BOJIHBI. HOHepeLIHI)IC " IPOJO0JIbHBIC BOJIHBI

5.2.2

###Par###  Untepdepenuust u  audpakuus

MEXaHHNYCCKHX BOJIH

523

3Byk. CkopocThb 3ByKa. I'pomkocTh 3ByKa. BreicoTa

toHa. TemOp 3ByKa

524

DONEeKTPOMarHUTHHIE BOJHBI. YCJIOBUS HU3ITyYEHUS
JJIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOpoB E, B 1 v B 31exkTpoMarHuTHO#l BOJHE B

BaKyyMe

5.25

CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH: OTpPaXkKCHHUE,
MIpeoOMIIEHHUE, MOJISIpU3aLus, nudpaxuus,
unTepdpepeniys. CKOpPOCTh  3IEKTPOMArHUTHBIX

BOJIH




5.2.6

5.2.7

5.2.8

[[Ixana »J€KTpOMArHUTHBIX BOJH. I[IpumeHenue

QJICKTPOMArHMTHBIX BOJIH B TCXHUKC U 6BITy

HpI/IHI_[I/IHbI PaaroCBA3U u TCICBUACHUA.
Paguonokanusi. DleKTpOMAarHUTHOE 3arps3HEHHE
OKpY>KaroIlEeH cpebl

Texuuueckue yCTpoiicTBa: MY3bIKaJIbHbBIE
HHCTPYMCHTBI, YJIbTPA3BYKOBAasd JUArHOCTHKa B
TEXHUKE W MEIUIMHE, pajap, pPaauoNpuEMHUK,

TEJNEeBU30p, aHTeHHA, Tenedon, CBY-neup

5.3

##HPar#H#OII TUKA

531

[IpsAMonnHEHOE  pacHpoCTpaHEHUE CBeTa B

oHOpoHOI cpene. JIyd cBeTa

5.3.2

5.3.3

OTpa)KeHI/Ie cBeTa. 3aKOHEBI OTpa’XCHHA CBCTA.

[Moctpoenne n300paxkeHHii B IIIOCKOM 3epKaJie

[MpenomiieHne cBera. 3aKOHBI TIPEJIOMIICHUS CBETA.

AOCONIOTHBIH MMOKa3aTelb IIpCIIOMIICHUA

5.34

5.3.5

Ilomnoe BHyTpeHHee oTpakeHue. IlpenenbHblil yroiu

TIOJTHOTO BHYTPEHHETO OTPaKEHUSI

Hucnepcus cseta. CloXHBIN cocTaB Oeoro cpera.

IIBer

5.3.6

CoOuparomiue M pacceuBarolve JIHH3bL. TOHKas
nuH3a. POKYyCHOE PACCTOSHUE M ONTHYECKas CHIIA
TOHKOM JmH3BL. [locTpoeHune u300pakeHUH B
coOMparoImuX U pacceuBaromux juH3ax. Dopmyna

TOHKOM JIMH3BI. Y BeJIMUEHHE, TaBacMOe JUH30M

5.3.7

Hpez[enbl MNPUMCHUMOCTU FCOMeTqueCKOﬁ OIITHKH

5.3.8

5.3.9

NuTtepdepentius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUST MAKCUMYMOB 1 MHHUMYMOB
B HMHTePQEPEHIIMOHHOW  KapTUHE OT  JBYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB

Hudpakaus cBera. [udpakmmonnas pemérka.
YcnoBue HaOMIOIEHUS TIaBHBIX MAaKCUMYMOB TIpU
MajJeHud  MOHOXPOMAaTHYECKOro  CBeTa  Ha

TU(PPAaKIUOHHYIO PEIIETKY

5.3.10

[Tonapuzanus ceera

5.3.11

TexHuueckue YCTPOMCTBA: OYKH, ayna,

¢doroanmnapar, IIPOEKIIMOHHBIN ammapar,




5.3.12

MHKPOCKOII, TCJICCKOII, BOJIOKOHHAas OIITHUKA,

T(paKkIuOHHAS PEIIETKA, MOJIIPOU

[IpakTuueckue pabGoTsl. M3mepeHue mnokasaTens
MPEIOMJIICHUS. UccnenoBanue CBOMCTB
n3obpaxkeHuit B nuH3ax. HaGmroneHue aucrnepcun

CBCTa

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panu1Ibl IPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.

[TocTynatel TEOPUH OTHOCHUTEJILHOCTH:
01 WHBApUAHTHOCTh MOJAYJS CKOPOCTH CBeTa B
BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DHHIITEIHA
° OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJICHHE
0.2 BPEMEHU U COKPALLEHUE JITTUHBI
6.3 DHEprusi ¥ UMITYJIbC CBOOOIHOM YaCTHUIIbI
CBs13b Macchl € PHEPrUE U UMITYJILCOM CBOOOIHOMN
04 YacTULIBI. DHEPTrHsl MOKOsI CBOOOAHON YaCTHUIIBI
7 KBAHTOBAA ®U3UKA
H#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU
®oronsl. Popmyna [Inanka cBs3u sHEpruu GoToHa
il C €ro 4aCcTOTOM. DHeprust U UMIYJIbC GOTOHA
OtkpeiTHe U uccaenoBanue ¢porodddexra. OnbITH
r12 A.T. CroneroBa. 3akoHsl GoTodddexTa
7.1 VpaBuenune OuHmTedHa 11 Qororddexra.
713 «Kpacnas rpanuna» gortosdpdexra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeOenena
7.15 XUMHYECKOEe IeUCTBUE CBETA
Texanveckue YCTpOMCTBA: (hOTOdIEMEHT,
71 ¢doTonaTuuk, coaHeyHas 6arapes, CBETOANO
CTPOEHHUE ATOMA
Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHUs aToma. [Imanerapnas
MOJIENb aTOMa
7.2
ITocrymarer bopa. HM3nmydeHue U NOTIIOLIECHHE
295 (OTOHOB TpU TMepexojie aToMa C OJHOTO YpPOBHS

SHepruu Ha apyrod. Buasl cnektpoB. Crextp

YPOBHEH HEPTrUU aToMa BOJIOpOJIa




7.2.3

BonHoBeie cBolicTBa wactul. Bosnbl ne bpoins.
KopmyckymnsipHo-BostHOBOM  nyanu3m. Jludpakuums

OJICKTPOHOB Ha KpHUCTaJllIaX

7.24

7.2.5

CrnoHTanHO€ M BBIHYXKJCGHHOE  H3JIyYCHHUE.
VYerpoiicTBO U npuHIKIT PabOTHI Jlazepa
TexHudeckue yCTpOMCTBA: CIIEKTPAJIbHBIA AHAIU3

(ciekTpockom), 1a3ep, KBAHTOBBIM KOMITBIOTED

7.2.6

[IpakTrueckue pabotel. HabmroaeHue muHeiyaToro

CIIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl Ha0JII0IeHUs u perucrpanuu

QJICMCHTAPHbIX YaCTUIT

7.3.2

OTtkpeiTHE pamunoakTuBHOCTH. OmbITEl Pesepdopaa
10  ONpPEICIICHUIO  COCTaBa  PaJMOAKTHBHOIO
m3nyuenusi. CpoiictBa anbda-, Oera-, ramma-
U3JIyueHHs. BiMsHHE pajHMOaKTUBHOCTH Ha >KUBBIC

OpraHu3MbI

7.3.3

OtkpeiTue mnpoToHa U HelTpoHa. HykioHHas
Mojens aapa ['eitsenOepra — MiBanenko. 3apsin aapa.

Maccosoe uncio sapa. M3oromnsl

7.3.4

Anbda-pacniaz. DNEKTPOHHBIA U TMO3UTPOHHBIN
Oera-pacma. Namma-usnyuenue. 3akoH

paaMoaKTUBHOIO pachaia

7.3.5

DHeprus cBsI3U HYKJIOHOB B sape. SlnepHble CUIIbL.

JledexT maccol sapa

7.3.6

HI[epHLIe peaKknuu. ILCHGHI/IG N CUHTC3 A1CP

7.3.7

Snepubiii  peaktop.  TepMOsACpHBIA  CHHTES.
[IpoGiemMbl U MEpPCHEeKTUBBI SAEPHON DHEPIETUKH.

OKOJIOTHYECKHE aCIICKThI ﬂﬂepHOﬁ 9HCEPICTUKHA

7.3.8

3HCMCHTapHBIC YaCTHUIIBI. OTKpBITI/IC Oo3UTpOHA.

DyHIaMEHTAIbHBIE B3aUMOJEHCTBUS

7.3.9

TexHudeckue yCTpOWCTBA: JO3UMETp, Kamepa

Bunbcona, siiepHblit peakTop, aToMHas bom0a

7.3.10

HpaKTI/I‘-ICCKI/IC pa6OTBI. HccnenoBanue TPCKOB

4gacTHIl (110 TOTOBBIM (hoToTrpadusim)

OJIEMEHTBI ACTPOOU3NKU




8.1

Bun 3Bé3gHoro Heba. Co3Be3musi, sSipKue 3BE3NHI,

IIJTaAHEThI, UX BUAUMOC IBMXXCHUC

8.2

Conneuynas cucrema. IlnaHersl 3eMHOW Ipynmbl.
[InaHeTbI-TUraHTBl M MX CIYTHUKH, KapiIMKOBBIC

mwraneTsl. Manbie Tesra COTHEYHON CUCTEMEL

8.3

Conane, ¢orochepa u armochepa. ConHeuHas

AKTHUBHOCTbB

8.4

Hcrounuk sueprun CoJiHIla U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBE€THUMOCTD, pa;myc, TeMnepaTypa, HNX B3aMOCBSI3b.
JlmarpaMMa «CHEKTpalIbHBIN KJIACC — CBETUMOCThY.
3BE3/bI IT1aBHOHM MOCIEN0BATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETHMOCTB» IS 3BE3N  IVIABHOM

IIOoCIACAOBATCIIBHOCTHU

8.6

###Par###BuyTpenHee CTpOCHHUE 3BE3.
CoBpeMeHHbBIE NPEICTABICHUS O NPOUCXO0XKICHUU U

3OO CoTHIa ¥ 3BE3/1. DTarlbl )KU3HHA 3BE3]I

8.7

Mneunsiif Ilyte — Hama ['anaktuka. CrnupanbHas
cTpykrypa ['anakTuku, pacrpeneienue 3B€31, ra3a u
neutd.  [lonoxenne wu  nBwkenue ConHua B
Ianaktuxe. ITnockas u cdepuyeckas MOACUCTEMBI

TanakTuku

8.8

Tunsl ranakTuk. PaguorajakTUKd ¢ KBa3apsbl.

UYEpHble ABIPEI B spax rajJakTHK

8.9

Bcenennas. Pacmmmpenune BceeneHHoll.  3akoH
Xab6ma. Paz0beranue ranaktuk. Bospact u paguyc
Bcenennoii, teopus bonbsmoro B3peiBa. Mojenb

«ropsiuer Beenennoi». PennkroBoe nsnyueHue

8.10

MacuraOHast CTPYKTYypa Bcenennoi.
MeraranakTuka. Hepeménnsie po0IeMbI

ACTPOHOMUHU

IMPOBEPAEMBIE HA EI'D IO ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBHOM ITPOT'PAMMBI CPEJJHEI'O OBIIETO OBPA3OBAHUS




Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHMSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMBbI CpelHero o01ero 00pasoBaHus

1

CdopmupoBaHHOCTh YMEHUU pacrio3HaBaTh (U3MYECKUE SIBICHUS (IIPOIECCHI) U

OOBSACHATH UX HAa OCHOBE HN3YUYCHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJararonmMmn (1)1/13I/I‘IGCKI/IMI/I IIOHATHUAMU H BCJIMYHUHaAMU,

XapaKTepU3yIOIUMHU (HU3HUUECKHUE TPOLIECCHI

ChopmupoBaHHOCTh YMEHHI MNPUMEHSTHh 3aKOHBl KJIACCUYECKOW MEXaHUKH,
MOJICKYJISIPHOM (DPU3UKU U TEPMOJUHAMHKH, SJICKTPOJIUHAMUKH, KBAHTOBON (DU3HUKH
Ui aHanu3a W OOBSCHEHMS SIBJICHUH MHUKPOMHUpPA, MaKpOMHpa M MEramupa,
pasnuyath yCJIOBUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIIMi XapakTep (yHAaMEHTaIbHBIX 3aKOHOB W OTPaHUYEHHOCTHh
UCIOJIb30BaHUS YAaCTHBIX 3aKOHOB; aHAJIW3UPOBAThb (PU3UYECKUE IPOLIECCHI,

HCIIOJIB3YSA OCHOBHBIC ITOJIOKCHU A, 3aKOHBI U 3aKOHOMECPHOCTHU

ChopMHpOBaHHOCTh YMEHMSI pa3iuyarh YCIOBUS NPUMEHMMOCTH MOJeen

(U3NIECKUX TN U TPOLIECCOB (SIBICHUI)

CpopMUpOBaHHOCTH YMEHUS PEIIATh PACYETHBIC 3a/1aUH C SIBHO 33/IaHHOW U HESIBHO
3aJJaHHON (PU3NYECKON MOIENbI0: HAa OCHOBAaHMM aHAIM3a YCIOBHS BBIOMPATH
¢dusnyeckue MoJeNH, OTBEeYarollue TPeOOBaHUAM 3ajaud, HNPUMEHITH (OPMYIIBL,
3aKOHBI, 3aKOHOMEPHOCTH U TNOCTYJAaThl (PU3MUYECKUX TEOPHH MPH UCIIOIb30BAaHUH
MAaTE€MaTUYCCKUX MCETOJ0B PCHICHUA 3adad, IPOBOJUTH paC‘IéTLI Ha OCHOBaHHUU
HUMCIOIIUXCA OAaHHBIX, AaHAJIMU3UPOBATH PE3YJIbTAThl W KOPPECKTHPOBATH METO/bI

peuieHusd ¢ y‘IéTOM INOJIYYCHHBIX PE3YJIbTATOB

Pemarp kauecTBeHHBIC 3a7aud, TpeOYyIOIIMEe NPUMEHEHHs] 3HAHUW M3 Pa3HBIX
pa3nenoB MIKOJBHOTO Kypca (DU3WKM, a TakKe HHTETpallud 3HAaHWH W3 APYTUX
npeaAMETOB CCTCCTBCHHOHAYYHOI'0 IMHUKJA: BBICTPAWBATHL JIOTUYCCKYIO MHCIOYKY
pacCyXJIeHU ¢ OMoOpod Ha W3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE

SABJICHUA

Branenvue 0oCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUS, UCTIOIB3YEMBIMU B (DU3UKE:
MPOBOANUTH TpPSIMbIE M KOCBEHHBIE H3MEpeHUs (PU3UUYECKUX BEIHYWH, BBIOHWpas
ONTHUMAJTBHBIA CIMOCOO W3MEPEHHS U UCIONB3yS HU3BECTHBIE METOJbl OIEHKU
MOTPEUTHOCTEH U3MEPEHUM, MPOBOAUTH MCCIICIOBAHNE 3aBUCUMOCTEH (hHM3UYECKUX
BEJIMYUH C UCIIOJIH30BAaHUEM TMPSMBIX HU3MEPECHHH, OOBICHATH TMOIYyYEHHBIC
PE3yNbTaThI, UCTIONB3Ys (PU3NUECKHE TEOPUH, 3aKOHBI U TIOHSITHS, U JIENAaTh BHIBOIBI,
co0roAaTh mpaBuia 6€30MacHOro Tpya MPU MPOBEICHUH MCCIEA0BAaHUN B paMKax
y4eOHOro JKCHEpUMEHTa U  y4eOHO-HMCCIEeOBAaTENbCKOW  JIEATENbHOCTH  C
WCIONIb30BaHUEM IU(PPOBBIX HW3MEPUTENBHBIX YCTPOWCTB U  JIaOOPATOPHOTO

obopynoBaHus

CdhopmupoBaHHOCTH YMEHHI aHATH3UPOBATH M OIEHUBATH MOCIEICTBUSI OBITOBOW U
HpOPIBBOI[CTBGHHOﬁ NCATCIIbHOCTHU YCJIOBCKA, CBHB&HHOFI C (1)I/I3I/I‘-ICCKI/IMI/I
mporeccaMi, C TO3UIMA DKOJOTHYECKOW Oe30macHOCTH; TPEACTABICHUH O

paloHaIbHOM MPUPOAOIOJIB30BAHUN, a TaKXKe pPasyMHOM HCIOJIb30BAaHUHU




JOCTMKEHHM HAayKHM W TEXHOJOTHH Ui JAJbHEWILIEr0 Pa3BUTHUS YEIOBEYECKOTO

oOmiecTBa

10

OBnagenue pa3nuyHbIME cnoco0amu paboTel ¢ uHpopManuen (pusnyeckoro
COZIEpKaHMS C HCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH;
pa3BUTHE YMEHHMH KPUTHYECKOTO aHAIN3a U OLEHKU JOCTOBEPHOCTH IIOydaeMOu
uHpOopMauu

ChopMupOBaHHOCTh YMEHUN NPUMEHSTH OCHOBOIOJAraloliue aCTPOHOMHYECKHE
MIOHATHUS, TEOPUU M 3aKOHBI JUII aHaIM3a U OOBACHEHHS (PU3NUYECKUX MPOIIECCOB,
IPOMCXOMAMIMX Ha 3BE3/1aX, B 3BE3AHBIX CHUCTEMax, B MEKIAIAKTUYECKOU Cpere;

JBHKEHHUS HEOSCHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi

HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA EI'3 110 ®PU3UKE

Kon Koz [IpoBepsiemMbIil 3NTEMEHT CONEPHKAHUS
paznena/ | dJIeMeHTa
TEMBbI
1 MEXAHUKA
11
111
112 MarepuanbHas TOYKA. Z TPacKTOpHs
Ee paaguyc-BekTop: T
I’_(t)=(X(t),y('[),Z(t)), ;l. Ar
TPaeKTopus, -
nepeMeIneHue: O 5 .
1‘
Ar=r(t)-r(tuy=r2-n= - & -
= (AX, Ay, Az) !
MyTh.
CrnoxxeHue nepemMenieHnmn:
Ari=Arn=+Arp —
1.1.3

AT - .
L= :L:(U,U,U)
t x y oz

At

At—0




L= =X  amamormunoV =Y V=17

X t
At At—0

Cnoxenue ckopocreii: V1=, TUg

—

Brruncrnienue nepemMenieHus U MyTH MaTEpUAIbHONM TOYKH MPH MPSIMOIHHEHHOM

JIBYDKEHUH BJIOJb OCH X IO rpadMKy 3aBUCUMOCTH  VUx (t)

VYckopeHne MaTepuaabHONU TOUYKH:

(a,a,a)




, QaHAJIOTHYHO

X X t
At At—0

a=""1 =) a=(v) a=(v)

t

115

X(t) = Xo+Ug,t

v, (t) =0y, =const

1.1.6

at?
X (t) =Xo +0g,t + X2

L, (t) =V, +axt

ax =const

v’ —v? =2a (x —x)
2x  Ix X 2

g _Vrt0s

1.1.7

CBo0OoiHOE TIaZicHHe. Y CKOPEHHE CBOOOTHOTO
najeHus. JIBmxeHue Tena, OpPOIIEHHOTO IO

yrimom & k ropmsonty:

X(t) =Xo+Voxt = Xo +vo cosart
Vol I
9 t2 ) gtz - l_. U.:‘

Ly(t):yo+ooty+ =y, +usina-t- o
Yo a

J | u(t) =Vp =0y cosa

=y

| V() =V, + Gyt =0y Sina—gt O X

[1g:=0
t g =—g = const

y

1138

KpHBOJ’IHHGfIHOC JABUKCHHUC. I[BI/I)KCHI/IC MaTepHaﬂbHOﬁ TOYKH IIO0 OKPYXXHOCTH.

VrnoBas u IUHEHHas CKOPOCTb TOYKH: V= oR . [Ipu paBHOMEpPHOM ABUKEHUU

27

TOYKHM 10 OKpykHOcTH O = —= 2nv

T




UZ

2
LenTpocTpeMHuTensHOE YCKOPEHUE  TOYKH: Aue=—=0R. Tomxoe

YCKOpPEHHE MaTepUAIbHON TOUYKH

1.1.9 Teepmoe teno. [locTynaTenbHOE W BpamaTeIbHOE IBIKCHHE TBEPIOTO Tela
1.2 JMHAMUKA
121
1.2.2 m
- Macca Tena. [InotHocTh BemectBa: P =
\%
1.2.3 - - -
Cuna. TIpMHLMI CYNePIOSHLIY CUIL: Fpasmogeiicrs = F1 + F2 + ...
124 Bropoit 3akon HeroTtoHa: u1st marepuansHoit Touku B ICO
F =ma; Ap = FAt mpu F = const
125 |Tpernii 3akon HploTOHA /Uit MaTepUabHbIX S
Touek: Mo = 'Fgl_’ ‘F;Z FZI
1.2.6
F=g ™M
R2
Cuia tsoxectr. LIeHTp TspkecTH Tena. 3aBUCHMOCTB CHIIBI TSDKECTH OT BBICOTHI h
HAaJl TOBEPXHOCTBIO IJIAHETHI pagrycoM Ro:
mg GMm
= 2
(R +h)
0
1.2.7 Cuua ynpyroctu. 3akon ['yka: Fx = -kx
1.2.8
Cuia TpeHHUS CKOJIbXKEHUS: FTp =uN
Cuua TpeHuUs TOKOS: qu <uN
Koadpdumnment tpenus
F.
129 Hasnenue: P=
S

13

CTATHUKA




131

MOMEHT CHUJIBI OTHOCUTENIHLHO OCH BpalliCHUA: M

—

|, e | - mnewo cmmt F ornocurenso
OCH,  TPOXOJAIIEH  dYepe3  TOYKY (0] =t
NEPIECHINKYISIPHO PUCYHKY F
132
_myr+myl, +...
fw == ¥ m +. (g=const)
1 2
1.3.3 [[Mi+Mz+...=0
VYcnoBus paBHOBecus TBepaoro Tena B UCO: -
| Fi+F#..=0
134 3akoH Ilackans
135 JlaBneHue B KUAKOCTH, mokosimeiics B ICO: P = Po + pgh
1.3.6 - -
3akoH Apxumena: FApx = P yrrecn ;
14
141 Hmiynsc MaTepHaabHOW TOUKH: p=my
1.4.2 p=pi+p2*F..
143
Aﬁ - A( ﬁ]_ + p_é + ) - FlBHe]_HHAt + FZBHCHJHAt +..
sUCOAP=A( P1FP2+7) =0, ccnn Froeum + Fompony - =0
144 PaGota cuiibl Ha MajOM MepeMelIeHNH: ﬁ
Az‘lf‘-|Ar|-COSa=FX -AX (
Ar ¥
145 MomHOCTh CHUJIBL:

eci 3a Bpemst Al pa6ora cuer msmensiercs

Ha AA , TO MOIITHOCTH CHJIBI




P= =F-v-cosa -

At—0 ol

v

146

2
mov*  p?
Kuneruueckast 3Heprusi MaTepuaIbHON TOUKHU: Eumw = —=—

2 2m

AEKI/IH :A1+A2 +...

1.4.7

IToTeHnuanpHas OHCPrus:

JUTS TOTEHIUAIBHBIX CHIT A12 = Emmﬁu - EZHOTeHu = _AEnomu .

HOTCHHI/IaHBHaH 3HepFI/I$I MaTepI/IaJILHOI?'I TOYKU B OI[HOpOIIHOM I10JIC TAXKCCTHU:
Enorenn = mgh

[ToreHumanbHas sHEPrusi ynpyro aehopMHUPOBAHHOTO Tela:

kXZ
E L —

HOTEeHL 2

1.4.8

B I/ICO AEMex = A

BCCX HEIIOTCHII. CHIT

AEMGX = O

15

MEXAHUYECKHUE KOJIEBAHUA 1 BOJIHbI

151

['apMoHnueckne  KoynebaHMs  MaTepuaqbHOM  Touku. Ammmuryna u - ¢asa
kosiebanuil. Kunemarndeckoe onvcanue:

x(t) =Asin (ot +¢o),

v(t)=x,
X t

a ('[) = (U) = —®2X(t) =a +o’x=0 , TJIE X — CMEILEHHE U3 MOI0KEHHS
X X t X

paBHOBECHA.

JlMHAMUYEeCKOEe ONUCAaHUE:

max = -kx, rie K = M? . Ito 3HauuT, 4To Fx = -kX.

DHepreTHYecKoe ONHCcaHue (3aKOH COXPAaHEHUS MEXaHWYEeCKOW SHEpPTUH):




2 2 2 2
mov +kX _mv maleiZCOﬂSt
2 2 —2— 2

CBs13p aMIUTUTY/IBI KOJICOAHHWH CMEIICHUS] MAaTePHAILHON TOYKH C aMIUTHTYIaMU
Kosie0aHUil €e CKOPOCTH U YCKOPEHHUS:

vV =0A a =0’A
max max
152 o 1
T = =
® A%
[lepron  ManbIX  CBOOOAHBIX  KOJE€OaHWMM ~ MaTeMaTM4YeCKOrO  MAasiTHUKA:
T=2m |__
9
ITepros CBOGOIHBIX KOTeGAHMIT IPYKHHHOTO MAsTHAKA: | = 270 L
K
153 Beinyxnennsle kosnebanus. Pesonanc. Pe3onancHas kpuBast
154
L
A=0T=
v
Wurepdepenuns u audpaxiys BOIH
155 3Byk. CKOpOCTh 3ByKa
2 MOJIEKYJISIPHASL ®U3UKA. TEPMO/IMHAMUKA
2.1
2.1.1 Mojenu cTpoeHus ra3os, JKUIAKOCTEH U TBepAbIX Tel. [lycTh TepmoguHaMuyeckas
cucrema (Teno) coctouT u3 N oguHaKoBBIX MOJIeKYI1. Toraa KoJMYecTBO BEeLECTBa
N m
V= ——= —
Nya u
rae Na — uncino ABorampo, M — macca cuctemsl (tema), M — momspHas macca
BEIIIECTBA
2.1.2 TennoBoe nBMKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3aumopelicTBue yacTull BelecTna
2.14
2.1.5 Monenp nneansHoro raza 8 MKT
2.1.6 CB3b MEXly JaBJICHUEM M CpPEeIHEH KMHETHYECKOM SHEpruell MOCTyNaTeabHOIO

TCIIJIOBOIO ABMIKCHHA MOJICKYJ MACAJIBHOI'O ra3a (OCHOBHOG YpaBHCHHC MKT)




|

2 fm(})gi 2
_n|{——1[=_n
3 \ 2 ) 3
N=  _ koHueHTpamus MONEKy

\Y

—2
Pp=_MeNov = "€t , TIE M, — MAcca OLHON MOJIEKYJIBL,

Zw |

2.1.7

AbcomoTHas Temnepatypa: 1T = t°+ 273 K

2.1.8

2
Eoer = MoV |: 3—kT

\ 2 ) 2

2.1.9

Vpasuenue p = nkT

2.1.10

MOI[CJ'IB HUACAIBHOI'O Irada B TCPMOJUHAMUKE!

( iaypaBHeHI/IC Menneneesa — Knaneiipona
L BIPAKEHUE ISl BHYTPEHHEW dHEPTUU

VYpaBuenue MenpneneeBa — Knanelipona (mpumeHuMble (OpMBI 3aIicH):

oV="RT=vRT=NKT p=
u u

BeipaxxeHne Ui BHYTpEHHEH OHEPrMM  OJHOATOMHOIO  HJCAIbHOIO  rasa
(mpumeHuMBIe (HOPMBI 3aITHUCH):

U=3wRT=3NkT=3"RT=vcT=3pv

2 2 2 1 vo2

2.1.11

3aKkoH I[aJ'IBTOHa I JaBJICHHUA CMECHU PA3pPCIKCHHBIX I'a30B:

P=pr+pz2t..

2.1.12

uzorepma (T = const): pV = const,

P
usoxopa (V = const): T_ = const

V
usoapa (p = const): = const

I'padmaeckoe npencrasienue u3omnpoieccoB Ha PV-, pT- u VT-muarpammax.




OObEeINHEHHBIA Ia30BbIHA 3aKOH:

ﬂ: const
T

JJIs1 IIOCTOSAHHOI'O KOJIMYECTBA BCIICCTBA v

2.1.13
2.1.14
Pocps (T) Pucoa (T)
OtHocuTenbHas BraxHocTs: P = 0 (T) = 0 (T)
HACBILIL. TIapa HACHILLL, Tapa
2.1.15 |l3MeHeHHe arperaTHbIX COCTOSHMH BEINECTBA: MCIAPEHUE U KOHAEHCAIMS,
KUIIEHUE KUIKOCTH
2.1.16 |l3MeHeHHe arperaTHbIX COCTOSHMI BEIECTBA: IJIABJICHUE M KPUCTAJUTH3ALMA
2.1.17
2.2
221
2.2.2
2.2.3 Tennonepenaya kak crnoco0 M3MEHEHHs] BHYTPEHHEH sHeprum 0e3 COBEpIICHHUS
pabotel. KoHBEKIHMs, TEIIONPOBOIHOCTh, U3IydEHUE
224
VY enbHas TEIUIOEMKOCTh BElIecTBa C: Q = cmAT
2.2.5
AQ =Am
2.26 OnemeHTapHas padoTa B TEpPMOIWHAMUKE: A=PAV | Biucrenme paboThI
1o rpaduKy npouecca Ha pV-nuarpaMmme
2.2.7 IlepBblil 3aKOH TEPMOANHAMUKH:

Qu2=AU12 + A1z = (U2 —U1 )+ Ar

Annabara:




Qr=0=Ap=U:1-U=-AUp,

2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpatumelie mporecchbl
2.2.9 [Mpunnmner aevictBus TerioBbix MamwuH. KITJT:
n — A3a LUKIT _ QHaI‘P o pXOH — 1_ onn
QHarp QHarp QHal‘p
2.2.10
Tﬁarp _Txon Txon
maxmn=m, =—=1-
apHO -I- T
Harp Harp
2.2.11 | YpaBuenue TerioBoro d6amanca: Q1 + Q2 + Qs + ... =0
3 OJIEKTPOJIMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
311
3.1.2 B3aunmopeiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJJHOPOJIHOM BEIIECTBE C JUINIEKTPUUECKON TPOHHIIAEMOCTBIO &
SN 1 DO S V¢
er’ Amee re
3.1.3
314 c. F
HanpspkeHHOCTD 2JIEKTPUYECKOTO TOoJIst: = =
qnpoGHmﬁ
E =k
s
omHOpoaHOE oe: E = const .
KapTunbl nuHUM HAPSKEHHOCTHU 3TUX TOJNEH
3.15

Pa3noctn MOTCHIIMAJIOB W HAIIPSKCHUC!

A12=q((p1—(p2)=—qA(p=qU ,




HOTCHL{I/IaHLHaﬂ OHEPIruAa 3apsga B 3JICKTPOCTATHYCCKOM II0JIC:

W =qe
A=-AW
W
ToTenmman snekTpocratuyeckoro noms: P = L
q

3.1.6 [TpyHIUI Cyneprno3uLuyu dIEKTPUUECKUX MOJIEH:
E=Ei+E¥... 0=0,+¢, +...
3.1.7 [IpoBoHMKHN B DJEKTPOCTaTHYECKOM ToJje. VYcnosue paBHOBECHS
r
3apsiioB:  BHYTPUM  IIPOBOJHHUKA E=0, BHyrpy© W Ha TIOBEpXHOCTH
npoBoanuka P = const
3.1.8
€
3.1.9 c=d
U
€€y
DNEKTPOEMKOCTh IJIOCKOI0 KOHJEHCATOpa: C= =¢&C
q 0
3.1.10
[TocnenoBarenbHOE COETMHEHUE KOH/IEHCATOPOB:
1 1 1
U=Ui+Ux+..,1=02=..., =<t "t
C noct Cl C 2
3.111 quU CU? ¢?
DHeprust 3apsKeHHOro konaencaropa: We = = =
PP b 2 2 2C
3.2 3AKOHBI TTOCTOAHHOI'O TOKA
321 )= Aq o =
Cuna Toka: L . [locrostaubIit TOK: | = const
At At—0

Jliis mocTostHHOTO TOKA ( = It




3.2.2 VYcnoBus CyniecTBOBaHUS AJNEKTPUUYECKOTO TOKA.
Hampsokenne U u DJIC E
U
323 3akon Oma st yyacTka Ienu: | = o
R
3.24
|
R=p
S
3.2.5
Uctounuku Toka. 9JIC uCTOUHUKA TOKA: E= ©oommer
q
BHyTpeHHEee CONpOTHBIIEHHE MCTOYHHKA TOKA
3.2.6 3akon Oma s TMOJHON (3aMKHYTOW) 3JICKTPHUSCKOMN E
r
3
nenu: E = IR + Ir, otkyna | = T
R+r
3.2.7
1 1 1
="+ +
mapasmt 1 RZ
3.2.8
2
Q=A=I=Rt=IUt=Y t
Ha pesucrope R: —_—
R
AA
3.29 MOIIHOCTD 3JIEKTPUYECKOTO TOKA: P= L =1U
At At—0
2 112
TemnoBast MOIIHOCTB, BBIAEIIEMast HA PE3UCTOPE: P=1R= —=1U.
. P — AACT. CHII — EI
MontHOCTh HCTOUYHHNKA TOKA:
E AL
At—0




3.2.10

CBOOOJHBIE HOCHUTEIM DJCKTPUYECKUX 3apsioB B MPOBOJAHUKAX. MeXaHU3MbI
MIPOBOJAMMOCTH TBEPABIX METAJIOB, PACTBOPOB U PACIUIABOB JIEKTPOJIUTOB, Ta30B.
[HonynpoBogHuku. I1oaynpoBOAHUKOBBIM THUOA

3.3 MATHUTHOE IIOJIE

331

B=B:+B2+..

3.3.2 OnbiT Opcrena. MarHutHoe 1ojie TPOBOAHMKA C TOKOM. Kaprtuna nuHMiA
MHIYKIIMA MarHUTHOTO TIOJIA JUTMHHOTO TPSIMOTO MPOBOJHHKA U 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM

3.3.3 Cuna Ammepa, ee HanpaBJICHUE W BEIMYUHA:

F.=IBl sina , tne O — yrom wMexmy HanpaBieHHeM — IIPOBOJHHMKA
1 BekTOopoM B

3.34 . F,,= ¢ PBsina a
Cuna JlopeH1ia, ee HanpaBJICHUE U BEJIWYHUHA: § Jlop , rne 4 — yron
Mexay Bektopamu U™ m B™. [IBmwkenue 3apskeHHON 4acTHIBI B OJHOPOJHOM
MarHUTHOM TIOJIE

3.4
34.1 [ToTok BeKTOpa MarHUTHON WHIYKIIUH: 7 T / B
a
® =BnS =BScosa @‘;}/
34.2
3.4.3
AD
E - = —QD
i t
At At—0
344 O/1C uHayKLIMU B IPSIMOM NPOBOJIHUKE 3

JUTHHOM |, ABMOKYIIIEMCS CO CKOPOCThIO U /

(UL I ) B OJHOPOJHOM MAarHuTHOM IIOJIC B:

|Ei |: Blucosa ,tie & — yron mexay Bexropom B u Hopmansio N K

TIIOCKOCTH, B KOTOPOIi JIeKaT BEeKTOpsl | n Vieern | L BuuvlB,

11




TO |EI |: BIU

3.4.5
()
34.6 NHayKTHBHOCTD: L= _,mm ® = LI
I
Al
E=-L .
=
si t
At At—0
3.4.7 LI2
JHeprusi MArHUTHOTO MOJIS KaTylKy ¢ Tokom: WL = ——
2
3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHBI
3.5.1 Koneb6arenbHplii KOHTYp. CBOOOAHBIE 3JI€KTPOMArHUTHBIE
Kosie0aHus B MI€aTbHOM KOJe0aTeIIbHOM KOHTYpE:
J |q(t) = gmexSin(ot +@o)
1(t)=q =wq cos(wt+¢ )=1 cos(wt
| ( ) qt qmax ( (po) max (
AL 1
®opmyna Tomcona: 1 = 27 \/-|:G' ,otkyma ®= =
T <LC
I
qmax =
Q)
3.5.2
Cu?z_ LIZ_cu? _u? _
o max- ——max-
n
2 2 2 g ot
3.5.3 BeIHyXIeHHBIE 3JIEKTpOMarHUTHBIE KonebaHus. Pe3zonanc
354 [lepemennsiii Tok. IIpom3BoacTBO, mepemada W TMOTPEOJICHHWE AIIEKTPUUECKON
SHEPrHU
3.55
ELBLc
3.5.6 [IIkana SIEKTPOMATHUTHBIX  BOJH. [IpUMEHEHWE  DJICKTPOMArHUTHBIX  BOJH

B TEXHHKE U OBITY




3.6

OIITHUKA

3.6.1

3.6.2

3akoHbl oTpaxkenus csera. O = p
alp

S

3.6.3

3.6.4

3aKOHBI IPEJIOMIICHHSI CBETA.

Mpenomnenne ceera: MNSIN 0= N, sinf o
AOGCOMIOTHBIN MOKa3aTelb IPETOMIICHUS:

OTHOCUTENBHBIN TOKA3aTeNb PEIOMIICHHUS: n = "=

OTH

Xon stydell B IpU3sMe.
CooTHOLIEHME  4acTOT UM COOTHOLIEHWE  JUIMH BOJIH IpU  IEPEXOfe
MOHOXPOMAaTHYECKOIO CBETa 4Yepe3 IPAHUIy pasjesia JIByX ONTHUYECKHX CpEN:

vi=Vv2 NiA =Nk

3.6.5

IlonHOE BHYTpEHHEE OTpa)K€HHE.
IlpenensHbli  yrod TOJHOTO BHYTPEHHETO n,<m n,
OTpaXKEHUs:

sina =—=—+
S 0 n

OTH

3.6.6

CO6I/IpaIOH_II/I€ N paCCCUBAIOIIUC JIMH3LI. Tonkas nuH3a. (DOKYCHOG PaCCTOAHUC

Y ONTHYECKAs CHJIa TOHKOM JTHUH3BI: D =

=

3.6.7

. ~
®dopmyna TOHKOH JIMH3BL: d

1, 1.1 H F

d f F f\h

VBenuuenue, 1aBaeMoe JIMH30M: i

r="_['

|f
H d




B cnydae paccenBaromiei JIMH3BL: D<0—=F = 1 <0

D
h |f
H d
3.6.8
3.6.9
3.6.10 |Hurepdepenuuss cBera. KorepeHTHbIE HWCTOYHUKU. YCIIOBHS HAOIIOJCHUS
MaKCHMyMOB U MHUHHMYMOB B MHTep()EpPEHIIMOHHOW KapTUHE OT IBYX CHH(pA3HBIX
KOTE€PEHTHBIX HCTOYHUKOB:
A
MaKCUMYMBbI — A=2m _,m=0, +/-1,+/-2,+-3, ..,
2
A
MHUHUMYMBbI — A= (2m +1) ,m=0, +/-1, +/-2,+/- 3, ...
2
3.6.11
A
dsing, =MmA m=0,+-1,+/-2 +-3, ..
3.6.12
4
4.1
4.1.1 E=hv
hc
A
E hv h
Wvnymse potoma: P= = =
C C A
413 ®doroaddext. Ombiter A.I'. Cronerosa. 3akoHbl GoTOdPdEeKTa
414 VpaBHenue DiiHmreiiHa 11 porodddekra:

E(iJOTOHa = ABLIXO}Ia + Exun max;




E  =hv="A =hv = mo
rie . N E = mex = eU3an
pi ¢orona A\ O kp A0 Txummax 2
Kp
415 JlaBnenue cBera. J[aBieHne cBeTa HA MOJTHOCTHIO OTPAXKAIOIIYI0 MMOBEPXHOCTh U
HAa MOJHOCTHIO NOMIOMIAIONIYIO [IOBEPXHOCTh
4.2 OU3UKA ATOMA
421
4.2.2
hc
hvmn: :|En_Em|
mn
4.2.3 JluHeuaThie CHEKTPHI.
CrnekTp ypoBHEH 3HEpruu aToMa BOJOPOAA:
—-13,6 3B
E = n=123,..
n2
4.3
43.1 Hyxnonnas moaens siapa [Neiizenbepra — MBanenko. 3apsn siapa. MaccoBoe 4nciio
sapa. M3oTomsl
4.3.2 PannoakTMBHOCTS.
AX A4 Y + “He
z z2 2
Bera-pacnagn.
B-pacmag Ay A Y+le+n
z z+1 -1 e
[To3uTpOHHBII B-pacnan : ALX —)AL . Y +0 l&+ ‘2
B B .
l'amMma-uznydenuve
4.3.3 _t

3aKOH paJroakTUBHOTO pacmaga: N (t) =N, 2T

t

ITycts M — Macca paJMOakTUBHOIO BellecTsa. Torga M ('[) =m,-27

434
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