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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 ypoOBHS Ha YPOBHE CPEAHErO OOIIEro
o0pa3oBaHusa pa3padoTaHAa HA OCHOBE MOJIOKECHUN W TpeOOBAaHMM K pe3yJibTaTam
OCBOCHHUSI OCHOBHOW 00pa3oBaTeNbHOW MpOrpammbl, mnpenacrabieHHbix B OI'OC
COO, a Takxke c¢ yuérom denepanpHoii padodeli MporpaMMbl BOCIIHTAHHS H
KOHIICTIIIANA TIPeTio/laBanusi yueOHoro mpeaMmera «Duszmka» B 00Opa3oBaTEINbHBIX
OpraHu3anusax Pocculickon Oenepanun, PeATU3YIOLINX OCHOBHBIE
00pa3oBaTENbHbIE TPOTrPAMMBI.

Conepxkanue mporpaMMbl 1Mo (U3WUKEe HampaBieHO Ha (opMupoBaHHE
€CTECTBEHHO-HAYUYHOW KapTuHbl Mupa oOydatrommxea 10-11 kmaccoB mpu
oOyueHnn Ux ¢u3nke Ha 0A30BOM yPOBHE HA OCHOBE CHCTEMHO-IEATEIIEHOCTHOTO
moaxona. Ilporpamma mo ¢m3uke coorBeTcTBYyeT TpeboBanusm OPI'OC COO k
TUIAHUPYEMBIM JIMUHOCTHBIM, TPEAMETHBIM W METaNpPeAMETHBIM pPe3yJIbTaTaM
oOydeHHs, a TaKXKe YUHTHIBACT HEOOXOMMMOCTh PEATH3ANMH MEXIPEIMETHBIX
CBs3ell (PM3MKM C ©CTECTBCHHO-HAyUHBIMH YUYE€OHBIMH TpeaMeTamu. B Helt
OTIPEIEIISIFOTCS OCHOBHBIC TEN M3YUCHHS (PU3UKK HA YPOBHE CPEIHErO OOIIEro
o0pa3oBaHus, TIAHUPYEMbIC PE3yJbTaThl OCBOCHUS Kypca (PM3WKHU: TUUHOCTHEHIE,
MeTaIpeAMETHBIE, TTPEAMETHBIE (Ha 6a30BOM yPOBHE).

[Iporpamma 1o ¢pu3HKE BKITIOYACT:

o IJTAHUPYEMBIE PE3YJIBTATHl OCBOCHUS Kypca (pu3mkm Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YyJIbTAThI 1O TOAaM 00yUYEHUA,

e COJIepKaHKe yueOHoro npeameta «dusnka» no rogam o0ydeHHUs.

dusnka Kak Hayka O HauOoJjiee OOMIMX 3aKOHAX MPUPOJIbI, BHICTyHas B
KauecTBe yueOHOI0 MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHbBIN BKJIaJ B CUCTEMY
3HaHWA 00 okpyskaromiem mupe. [IIkoapHbIH Kype GU3NKK — CHCTEMOOOPa3YIOMNA
JUTSI €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (DPH3UUECCKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBJICHUH, HW3ydyaeMbIX XUMHUEH, OHOJIOTHEM,
¢m3udeckoii reorpadueii W actpoHommeid. Mcmonb3oBaHWe W aKTHBHOE
npuMeHeHne  (PU3WYECKUX 3HAHWK  OMPEACTsAeT XapakTep W Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHA B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TIOJIydeHHUS HOBBIX MAaTEPHAJIOB C 33/JaHHBIMHA CBOWCTBAMHU W JIPYTHX.
HNzydenne ¢u3nMkn BHOCHT OCHOBHOM BKJIaA B (POPMHPOBAHHE €CTECTBEHHO-
HAyYHOW KapTWHBI MUpa OOydarommxcs, B (OPMHPOBAHWE YMEHHWIH TPHUMEHSTH
HAyYHBIH METOJT TO3HAHUA MTPH BHITIOJTHEHUH UMH YUCOHBIX HCCIICOBAHUH.

B ocHOBY Kkypca ¢u3MKHM I YPOBHS CpPEeAHETO 00Imero o0pa3oBaHUA
MOJIOKEH PAX HWACH, KOTOPHIE MOXHO paccMaTpuBaTh KaK MPUHITUIBI  €T0
MOCTPOCHMUSL.



Hoes yenocmuocmu. B COOTBETCTBMM € HEH KypcC SBISAETCSA JTOTHUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTEPHANl U3 BCEX PA3CIIOB (PU3MKH, BKITIOUAET KaK
BOTTPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (hH3UKH.

Hoes ecenepanusayuu. B COOTBETCTBMM ¢ HEW Mmarepuaj Kypca (U3HKH
o0beMHEH BOKPYr (u3WuUecknx Teopuil. Bemymwmm B Kypce ABIIeTCS
(dhopMuEpoBaHUE TIPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIICCTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanus NpeAnojaracT HUCMIOJIb30BaHUE
TYMaHUTAPHOTO TOTCHIHANA (PU3MUECKON HAYKH, OCMBICIICHWE CBS3W Pa3BUTHSA
¢v3ukn ¢ pazBuTHEeM OOIMECTBA, a TakkKe C MHPOBO33PEHUCCKHUMH,
HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU MPOOIEMAMHU.,

Hoes  npuxnaonoit  Hanpasiennocmu. Kypc ¢w3ukm — mpeamonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHUYECKUX U TEXHOJOTHUECKUX MPUTI0KEHUN
W3YYEHHBIX TEOPUNA U 3aKOHOB.

Hoes oxonocusayuu peanusyercs TMOCPEACTBOM BBEJCHUSA SJIEMECHTOB
COJICPKAHMS, MOCBAIIEHHBIX SKOJIOTMUECKUM TpoOJIeMaM  COBPEMEHHOCTH,
KOTOPbIE€ CBSI3aHbl C PA3BUTHEM TEXHHUKUW W TEXHOJIOTHM, a TakkKe OO0CYXICHHS
mpo0JIeM PallMOHAIILHOTO NPUPOAONOIb30BAHUS U SKOJIOTHYECKONW 0€30MacHOCTH.

CTepXKHEBBIMH DJIEMEHTAMHM Kypca (U3WMKH HA YPOBHE CPEAHETO OOIIEero
oOpa3oBanus ABIAIOTCA (u3ndeckue Teopun ((opMHUPOBAHUE TPEACTABICHHUHN O
CTPYKTYpPE MOCTPOCHUS (PU3NUECKON TCOpHH, PO (HyHAAMEHTATHHBIX 3aKOHOB U
MPUHIMIIOB B  COBPEMEHHBIX TMPEACTABJICHHUSAX O TMPUPOAE, TpaHUIAX
MPUMEHUMOCTH TEOPHUH, Uil ONUCAHUS €CTECTBEHHO-HAYUHbIX ABJICHUH U
MTPOIIECCOB).

CHCTeMHO-ICSITEIPHOCTHRIN MOIX0 B Kypce (DM3MKH PEaTU3yeTCA MPEXKIIe
BCETO 3a CUET OPraHU3allMd SKCICPUMEHTATBHON AEATENBHOCTH O0yYarOLIUXCA.
Jlns ©GazoBoro ypoBHA Kypca (HM3WKH — 3TO HCIOJB30BAHUE CHCTEMBI
(bpOHTATBHBIX KPATKOBPEMEHHBIX SKCIEPHUMEHTOB H JIaOOpaTOPHBIX pPadoT,
KOTOpbIE B TIporpaMme mo (usuke OObESTWHEHBI B OOIUI CHUCOK YUYEHUYECKHUX
MPAKTUUECKUX PaboT. BhijeneHne B yKa3aHHOM MEpeuHe J1TabopaTOpHBIX padoT,
MPOBOAMMBIX JUISI KOHTPOJA W  OLEHKH, OCYIIECTBISACTCS Y4YaCTHUKAMU
00pa3oBaTeNbHOIO TIpoIlecca HCXOAA M3 OCOOCHHOCTEHW IUIAaHUPOBAHUA U
ocHameHns kabwaera (Qu3uku. [lpm 3TOM obecrieumBaeTCa  OBJIAJCHHE
O00y4YaloOIKUMHUC YMEHUSMHU MPOBOAUTH KOCBEHHBIE W3MEPEHUS, HCCIICIOBAHUSA
3aBUCUMOCTEH (DM3MUECKUX BEIMYWH W TOCTAHOBKY OMBITOB 1O TPOBEPKE
MPEJIOKEHHBIX TUMOTES.

Bonbiioe BHUMaHHWE YACHACTCS PEUICHUIO PACUYETHBIX M KAUYECTBEHHbBIX
3aaau. [lpu 3TOM Ui pacu€THBIX 33/7a4 MPUOPUTETOM SIBJISAIOTCS 3a/laud C SIBHO
3aIaHHON (PU3UUECKON MOEITBIO, TIO3BOJIAIONINE TPUMEHITh U3YUSCHHBIC 3aKOHBI 1



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jeiia Kypca, TaKk M WHTETPHUPYS 3HAHUSA W3
Pa3HBIX pa3fenoB. /[ KaueCTBEHHBIX 33/1a4 MPHOPUTETOM SIBJISIFOTCS 3aJaHUs Ha
o0BsACHEHNE TPOTEKaHWS (PU3WUECKUX SBJICHUH M TPOIECCOB B OKPY KAIOMICH
XKU3HW, TpeOyrommue BbhIOOpa (DU3MUECKOW MOMETH I CHUTYallid TMPaKTHKO-
OPHUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanuamu DOI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OO€CIEeUeHHI0 ydeOHOro mpoliecca 0a30BbIM ypPOBEHb Kypca
(m3uKK HA ypOBHE cpeaHero 00mmero oOpa3oBaHus JOJDKEH U3YYaThCs B YCIIOBUSIX
MPEAMETHOTO KaOWHeTa (PM3WKKA WIA B YCIOBHUAX HWHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO TuKia. B kabuwnere (u3mku A0MKHO OBITH
HeoOxoauMoe JabopaTopHoe O00O0OpyJOBaHWE Ui BBITIOJHECHHUS YKa3aHHBIX B
mporpaMme 1o (PU3UKE YUCHWUYECKUX MPAKTHYECKUX PabOT W IEMOHCTPAIIMOHHOE
000pyI0BaHUE.
JlemoHcTparmonHoe oOopyaoBanue (OPMHUPYETCS B  COOTBETCTBHH C
MPUHIIMTIOM MUHUMAJIBHOW JOCTAaTOYHOCTH H  OOCCIEUYMBAET TOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 10 (U3WKe KIIOYEBBIX JACMOHCTpAIUi s
UCCIICIOBAHMSI  WM3YYaeMBIX  SIBIGHUH W  TPOIECCOB, HOMIUPHUECKUX U
(hyHITaMEHTATEHBIX 3aKOHOB, MX TEXHUUCCKUX MPUMCHEHUH,
JlabopaTopHoe o0O0OpyJIOBaHHE IS YUYCHHUYECKHX TMPAKTHUECKHUX PpadoT
dhopMupyeTCs B BUIE TEMAaTHUYECKAX KOMILIEKTOB M 00ECIIEUMBACTCS B Pacuy&Te
OTHOTO KOMIUIEKTA Ha JBYX OOydarommxcsa. TeMaTH4ecKue KOMIUICKTHI
JabopaTopHOTO 00OPYMOBAHUA MAOIXKHBI OBITh TIOCTPOCHBI HA KOMIIJICKCHOM
WCIIOJIb30BAHUM AHAJIOTOBBIX M ITU(MPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
WU3MEPUTETHHBIX CUCTEM B BHJIE ITU(PPOBBIX Jab0paTOpHid.
OCHOBHBIMH TIETIAMA W3yUCHUS (PU3UKH B 0OITIEM 00pa30BAHHH SIBJISFOTCS
e popMUpOBaHWE WHTEPECA W CTPEMJICHHWA OOYydYalomMXCA K HAYYHOMY
WU3YUYCHUIO TIPUPOJIBI, PA3BUTHC WX HMHTC/UICKTYAIbHBIX W TBOPUYECKUX
CITIOCOOHOCTEH;

e PA3BUTHE TIPCJICTABJICHUI O HAYYHOM METOAC MO3HAHWSA W (POPMUPOBAHUE
HCCIIEI0BATEIFCKOTO OTHOIEHUS K OKPYKAIOITUM SIBJICHUSM;

o hopMUPOBaHNE HAYYHOTO MHUPOBO33PECHHS KaK PEe3yJIbTaTa U3YUEHUS OCHOB
CTPOEHUS MaTepuH U (PyHITAMECHTATHHBIX 3aKOHOB (DU3HKH,

e popMUpOBaHWE yMEHUH OOBICHATH SBJCHUS C  KCIOJH30BAHUEM
(pm3rUecKrX 3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

o hopMUpOBaHUE TIPEACTABIICHUH O PO (U3WKH I PA3BUTHSA JIPYTHX

€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH.

JlocTmxenue 3TUX Teeit o0ecneunBaeTCa PEMICHUEM CIICTYIONNX 331349 B
MpoIecce N3ydeHus Kypca (U3NKH Ha YPOBHE CPEIHETO 00MeTro 00pa3oBaHus:



o MPUOOPETEHUE CUCTEMBI 3HAHUM 00 00MMX (PU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPWAX, BKIIOYAS MEXAHWKY, MOJEKYISPHYIO (HU3HKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DPM3UKY U JIEMEHTHI acTPOPH3UKH;

e popMUpPOBaHWE YMEHUH TNPUMCHITh TECOPETHUECKUE 3HAHUSA IS
o0ObsICHCHHS (PU3MUECKUX SIBJICHWM B TPUPONE W JUIA TPUHATHSA
MPAKTUYECKUX PELIEHUN B OBCEAHEBHON KU3HU,

¢ OCBOGHHME CIIOCOOOB PEIICHUA Pa3IMUHbIX 33/ad C $SBHO 3aJIaHHOM
¢duznyeckoil Monenblo, 3a1ad, MOAPA3yMEBAIOMIMX CaMOCTOATEIbHOE
co3faanue GU3NUECKON MOJICITH, aICKBAaTHOM yCIIOBHAAM 3aa4H,

e MOHUMAHWE (PUINYECKUX OCHOB W TIPHHITUNIOB JACHCTBUSA TEXHUYCCKHUX
YCTPOMCTB U TEXHOJOTHUECKHUX MPOLECCOB, UX BIUAHUSA HA OKPYKAIOLLYIO
cpeny;

¢ OBJIQJICHHE METOJAMU CAMOCTOSATEJLHOIO IJIAHUPOBAHUS W MPOBEACHUA
(pM3UUeCKNX SKCIICPUMEHTOB, aHajIN3a W WHTEPIpPETAruu UHGOPMAIIHH,
OMpPENEIICHNs JOCTOBEPHOCTH MOJYYEHHOT O Pe3yJIbTaTa;

e CO3JIaHUE YCJIOBUM JUIA PA3BUTUA YMECHHM NMPOSKTHO-UCCIEAOBATEIBCKOH,
TBOPUYECKOM IEATEIIbHOCTH.

Ha w3yuenune ¢usukm (06a30BBI ypOBEHB) HAa YPOBHE CPETHETO OOIETO
oOpazoBanusa otBoauTcs 136 wacos: B 10 kmacce — 68 yacoB (2 yaca B Heem0), B
11 xmacce — 68 wacos (2 yaca B HEZIENIO).

[Ipennmaraempiii B mporpamme 10 (HU3HKE MepeueHb JabOpaTOPHBIX |
MPAKTUUECKUX PpadOT SBJSIETCA PEKOMEHAOBAHHBIM, YUYUTENIb JENA€T BbIOOP
MPOBEAEHUA JIAaDOPAaTOPHBIX PadOT W OMBITOB C YYETOM HWHIWBUIYAJIBHBIX
0COOEHHOCTEH O0yJaIOITUXCH.



COJAEPKXAHUE OBYUEHUA
10 KUIACC

Pazaen 1. ®u3uka u MeTobl HAYYHOT 0 NMO3HAHUS

Ousuka — Hayka o0 npuponae. HayuHeie MeTOIbI NMO3HAHWUA OKPYIKAKOLIETO
mupa. Poib skcnepuMeHTa W TEOPUM B MPOLECCE TMO3HAHWSA MPUPOIBI.
DKCIEPUMEHT B (PHBHKE.

MopenvpoBanue (pU3NUECKUX SBJICHUNW W TpoieccoB. HaydHbie THITOTE3HI.
duznyueckne 3aKOHBI U TeOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NUECKHAX 3aKOHOB.
[IpuHIMTT COOTBETCTBUA.

Pons u mecto ¢usukn B GOpMHUPOBAHUN COBPEMEHHON HAyYHOW KApTHUHBI
MHPA, B MMPAKTUYECKON ACATEIIBHOCTH JIIOACH.

Jlemoncmpayuu

AHajoroBeiec W TW(PPOBBIE W3MEPUTENBHBIE TPUOOPHI, KOMITBIOTCPHBIC
JTATYUKH.

Pa3zaen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe aprkeane. OTHOCHTEITFHOCTh MEXAHWUYECKOTO JABHKCHHUS.
Cuctema otcuéra. Tpaekropus.

[lepemerenne, CKOpOCTh (CpeAHsSt CKOPOCTh, MTHOBEHHAs CKOPOCTh) W
YCKOPEHHE MaTEPUAIbHOW TOYKH, WX TMPOCKIIMA HAa OCH CHCTEMbl KOODPJHHAT.
CrnoxeHue nepeMeieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpsAMOJIMHEHHOEe nBmkeHne. | padwmkn
3aBUCUMOCTH KOOPJHWHAT, CKOPOCTH, YCKOPEHHS, TYTH W MEPEMEIICHUS
MaTepPUATbHONW TOUKH OT BPEMEHHU.

CBoboaHoe majieHne. Y CKOpeHrne CBOOOHOTO MaACHHUA.

KpuBonuneiinoe  gpwkenue. J[BmwkeHWe  MaTepHabHOW  TOYKH 110
OKPYKHOCTH C TIOCTOSIHHOM 1O MOJYJIFO CKOPOCThIO. YTJIOBask CKOPOCTh, JIMHEHHAs
ckopocTs. [lepron u yacrora obpaiiienus. [[eHTpOCTPEMUTENBLHOE YCKOPEHUE.

TexHuueckne yCTpOWCTBA H TPAKTHUECKOE NPUMEHEHHE. CITHIOMETD,
JIBMOKECHUE CHAPSIIOB, IIESMTHBIC M PEMEHHBIC TIEPEIayH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIFOCTPAIS KHHEMATHUSCKUX XapPaKTEPUCTHK
JIBUKCHUS.

[IpeoOpazoBanne MBHKEHUH C UCTIOIB30BAHUEM TTPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3/IyXe U B PA3PEKEHHOM MTPOCTPAHCTBE.

Habnmtonenune nsuxkeHus Tena, OpOILICHHOTO TMOJ YIJOM K TOPU30HTY H
TOPU3OHTAJIBHO.



H3mepenune yckopeHus CBOOOIHOTO NaJAcHUS.

Hanpasnienne CkopocTH Py ABUKEHUHU MO OKPYKHOCTH.

Yuenuuecxuii oxenepumenm, rabopamopivie pabomei

N3ydeHne HEPAaBHOMEPHOTO ABMKEHHUS C LIEJbIO OMPEACICHUA MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOIICHUS MEXKIY NYTSIMHU, MNPOHJIECHHBIMUA TEIOM 3a
MOCJIEAOBATENIbHBIE PAaBHBIC MPOMEXKYTKA BPEMEHM TMPU PABHOYCKOPEHHOM
JBUKCHUH C HAUAJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

HN3ydeHune ABUMKEHUA [IApUKA B BA3KOUN )KUAKOCTH.

Nzydenune aBuxkeHud Tea, OPOIICHHOTO TOPU3OHTAJIBHO.

Tema 2. lunamuka

[lpyaumn  otHOcuTenbHOCTH  [ammnesa. Ilepewii  3akoH  HeroToHa.
HNuepumanbHeie CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3uuuu cujl. Bropoii 3akon HeroToHa
JU1sl MatepuaabHol Touku. Tpetuit 3akoH HeroTOoHA AJ1s1 MaTepUabHBIX TOUEK.

3akoH BcemupHoro Ttarorenus. Cunma Tskectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenwne. Bumst Tpenns (okost, ckoimbxeHus, kauenns ). Cumna tperus. Cyxoe
TpeHue. Cuita TPEeHUS CKOMBKECHHS W crjia Tperus mokod. KosddummenT tpenns.
Cuna conpoTUBJIECHUA MPU IBUXKCHUU TeJla B KUJKOCTU UJIU Ta3e.

[TocTtynarenbHOE W BpallaTe/IbHOE JABUXKEHUE a0COIFOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHusa. [lmedo cunbel. YcnoBus
paBHOBECHUS TBEPOAOIO TEIA.

TexHuueckre yCTpPOWCTBA M NPAKTHUECKOE MPUMEHECHUE: MOALIUIHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBNEHHE MHEPIIUH.

CpaBHeHHE MacC B3aUMOACHCTBYIOMINUX TE.

Bropoii 3akon HeroToHa.

Hsmepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JAehOpMaIii.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAACHUM.

CpaBHeHUE CUJT TPEHUS MTOKOA, KAUYEHUA U CKOJIb)KCHUS.

VYcnoBud paBHOBeCUA TBEPAOTO Tesia. Buasl paBHOBECHS.

Yuenuuecxuii oxcnepumenm, rabopamopivie pabomei

Hzydenue aBuxkeHrs OpycKa Mo HaKJIOHHOM MIOCKOCTH.,



HccnenoBanne 3aBHCMMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIMIMX B MPYXUHE U
pe3nHOBOM 00pasiie, OT uX JAehopMaIiiu.

HccnenoBanne ycnoBhil paBHOBECHS TBEPAOrO Tejla, HWMEIOMIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmmynsc MarepuanbHOW TOUKH (T€Ia), CHUCTEMBI MATEPHAIBHBIX TOUCK.
NMnynbc cuiibl M1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUS UMIYJIbCa.
PeakTtrBHOE NBHXKECHHE.

Pa6ora cusbl. MOIIHOCTD CHUJIBI.

Kunernueckas sHeprusi MarepualibHol Touku. Teopema 00 W3MEHEHUU
KUHETUYECKOW SHEPTUH.

[TorenumanbHas SHEPrus. [TorenumanbHas SHEprus yOpyro
nedopmupoBanHod  mpykuHbl.  [loTeHImanbpHas  SHeprus  Tena  BONMM3H
MOBEPXHOCTH 3EMJIH.

[loreHumambHple W HEMOTCHUUAIBHBIE  CHJIBI. Cesizp  paloTh
HEMOTEHUHUAJIBHBIX CWJI C WU3MEHCHUEM MEXAHWYECKOW HDHEPTrUH CHUCTEMBI TEIl.
3aKOH COXPAHCHUSI MEXaHUUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOHMCTBA M MPAKTHUYECKOE MPUMEHEHWE. BOAOMET, KOMED,
MPYXKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHECHUS UMITYJIbCA.

PeakTtrBHOE NBHXKECHHE.

[Tepexoa MOTEHIMATBHON YHEPTUM B KUHETHUYECKYIO U OOPATHO.

Yuenuuecxuii oxcnepumenm, abopamoptvie pabomul

N3ydenune abCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX
HUTSHBIX MASTHUKOB.

Hccnenosanue cBsi3zu pabOThl CUJIbl ¢ UBMEHEHHEM MEXAHUUECKOW >HEPTrUu
TeJIa Ha MPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MogiekyasipHasi pusuka u TepMOAUHAMHKA

Tema 1. OcHo6bl MONECKYIAPHO-KUHEMUYUECKOI meopuu

OCHOBHbIE TIOJIOKEHUA MOJIEKYJISAPHO-KUHETUUECKOW TEOPUM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe mBwkenme. Jmddysua. Xapaktep ABMKEHUS U
B3aUMOJICHCTBUSL 4YaCTUIl BewiecTBa. Mojenu CTPOCHHUs Ta30B, KUIAKOCTEH U
TBEPJIBIX TEN U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieiel. Macca u
pasmepsl mosekyl. KonnuectBo BemecTna. [loctosiHHas ABoraapo.

TenmmoBoe paBHOBecue. Temneparypa u €€ usmepenue. [llkana temneparyp
Llenabcus.



Mopaens  wuaeasibHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUUECKOW TEOpPHH HACANbHOIO Trasza. AOCOI0THasg TeMmepaTypa Kak mepa
CpemHeld KWHETWYECKOW SHEPTHHM TETUIOBOTO JABMXKECHHMS dYacTuil rasa. [llkama
temneparyp KeneBuHna. [ a30Bbie 3akoHBI. YpaBHeHHe MeHaeneesa—Knaneipona.
3akoHn [lansToHa. M3omporiecchl B UaCAIbHOM Ta3e ¢ MOCTOSHHBIM KOJHYECTBOM
BemecTBa. [ paduueckoe TpencTaBiIeHHUE H3O0MPOIECCOB: HW30TEPMa, H30X0pa,
nzobapa.

TexHuueckne yCTpOWCTBA H TPAKTHUYECKOE TMPUMEHEHHE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITEI, MOKA3BIBAIOIIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COCTMHECHUH.

Omnsbitel 0 MU PY3UHN KUAKOCTEH U TA30B.

Moaenb OpOyHOBCKOTO JBHKCHUS.

Monaens onbita [ITepHa.

OnbITHI, JTOKA3bIBAIOTITHE CYIIIECTBOBAHUE MEKMOJIEKYIAPHOTO
B3aUMOJICUCTBHA.

Moaens, WO CTPUPYIOIIas MPUPOY JABJACHHS ra3a Ha CTCHKU COCyAa.

OnwITHI, WITIOCTPUPYIOMAE YPaBHEHHUE COCTOSHUAA HWJICANIBHOTO Tasa,
M30MPOLECCHI.

Yuenuuecxuii sxcnepumenm, radopamopiuie pabomeot

OnpeneneHue Macchl BO3AyXa B KJIACCHOHW KOMHAT€ HAa OCHOBE M3MEPEHUH
00béMa KOMHATHI, TaBJICHAA U TEMIIEPATyPhl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXY apaMeTpaMU COCTOAHUS Pa3PEKEHHOTO
rasa.

Tema 2. OcHoébl MEPpMOOUHAMUKU

Tepmoaunamudeckas cuctemMa. BHyTpeHHSS 3HEPrUs TEPMOAMHAMHUYCCKOM
CHUCTEMBI U cTIOCO0bI €€ n3MeHeHus1. KonmmuecTBo TemioTel u pabora. BHyTpenusas
SHEpPrusi  OAHOATOMHOTO  HWJEaIbHOrOo  Taza. Buasl  Temonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3YyUCHHUE. Y IeJIbHAS TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH NpH TEIIONEPEIAUE.

[Tonatue 00 anumabGatHoM mnpouecce. [lepBbii 3aKOH TEPMOAMHAMUKHU.
[Ipumenenre TEepBOrO 3aKOHA TEPMOIWHAMHUKH K HM3omporeccaMm. ['padpuueckas
UHTEpIpeTanus padboThl rasa.

Bropoii 3akon TepmoauHaMuku. HeoOpaTUMOCTh TTPOIIECCOB B MPUPO/IE.

Tennopeie  MammHbl.  [IpuHIMIBI ~ ACHCTBHA — TCEIDIOBBIX — MAIIIHH.
[IpeoOpazoBannst >HEpruM B TEIUIOBBIX MammHaX. Kosddumment mnonesnoro
neiictBusa TermmoBod MammHbL. [lukn KapHo u ero koadduimeHT mome3HOro
JEHCTBHSA. DKOJIOTHYECKHE NPOOJIEMbI TEMIOSHEPIETUKU.



TexHudyecknue yCTPOMCTBA M MPAKTUUECKOEC MPUMEHEHHUE. JBHUTaTelib
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHAUIUOHED.

Jlemoncmpayuu

HN3meHeHre BHYTPEHHEW SHEPruu Teja MPHU COBEPILICHUU PAOOTHI: BBIIET
npoOku u3 OYTBIIKA TOM NEWCTBHEM CXATOrO BO3/ayXa, HarpeBanue >¢upa B
JaTYHHOU TpyOKe MyTEM TPpEeHUS (BHACOAESMOHCTPAITHSA).

HN3menenmne BHyTPEHHEH SHEPTHN (TEMIIEPATyPhl) TejIa TIPH TeIIonepeade.

OneiT MO amuabaTHOMY PpACHIUPEHHWIO BO3Ayxa (OMBIT € BO3AYITHBIM
OTHUBOM).

Mopaenu napoBoit TypOUHBI, IBUTATEN BHYTPEHHETO CTOPAHUA, PEAKTUBHOTO
JIBUTATE]IA.

Vuenuueckuii skcnepumenm, 1abopamopruie pabomel

H3mepenue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnsie cocmoanua eeuecmea. Pazoevie nepexoosl

ITapooGpaszoBanne u koHaeHcanusa. Mcnmapenue n kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacwlllieHHbIH nap. YAenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHHS OT JIaBJICHUS.

Teépmoe Teno. Kpucrammmaeckue n amopdubie Tema. AHA30TPONHS CBOWCTB
kpuctaiyioB. Kuakue kpuctauibl. CoBpeMeHHble Marepuaibl. [lnaBieHue u
KpUcCTaJIM3anuA. Y ieJibHas TerioTa miasjienus. Cyonumanus.

YpaBHeHHe TEMI0BOrO OajaHca.

TexHudyeckre YCTPOMCTBA M MPAKTHUYECKOEC NPUMEHEHHUE. TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTUU MOJTYUEHUS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM /IaBJICHUU.

Crioco0Obl U3MEPEHHUA BIIAXKHOCTH.

HabntoneHue HarpeBaHua U TUIABJICHUS KPUCTAITMUECKOTO BEIIECTRA.

JleMOHCTpalus KpUCTasios.

Yuenuueckuii skcnepumenm, 1abopamopruie pabomel

H3mepenne OTHOCUTENBPHOM BJIAKHOCTH BO3yXa.

Paznen 4. dnekTpoauHaMuKa
Tema 1. Inexmpocmamuka
OnekTpuzanmsa Tell. OJEKTpUUEeCKHi 3apsan. JlBa BUaa AICKTPUUECKHUX
3apsanoB. [IpoBOAHWKH, AMAIEKTPUKHA W TOJYNPOBOJHUKHA. 3aKOH COXPaHCHUS
ANIEKTPUYECKOTO 3aps/a.
Bzaumoneiicteue 3apsanos. 3akod Kynona. Toueunsiit snekTpuueckuii 3aps.
Onektpudeckoe Tonie.  Hampsok€HHOCTh  AnmekTpudeckoro mojisa.  [IpuHrun



CYNEpPHO3ULMU ANEKTPUUYECKUX Toyied. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
oIS,

PaGora cun  saektpocrathueckoro  mojia.  Ilotenmuan.  Pa3HOCTh
NOTEHUUAIOB. [IpOBOJHUKM W JUAJICKTPUKH B  3JIEKTPOCTATHUUYECKOM MOJIE.
JnsnieKkTprudeckas MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DmeKTpoEMKOCTh MIOCKOTO KOHASHCATOPA.
DHeprud 3apsKEHHOTO KOHACHCATOpa.

TexHuyeckne YCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHWE: 3JIEKTPOCKOM,
ANIEKTPOMETP, DJICKTPOCTATHYECKAs 3allUTA, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KOHAEHCATOP, KOMUPOBAJIbHBIN anmnapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO ¥ NPUHIIUIT JEUCTBHS JJIEKTPOMETPA.

B3anmoneicTBrUE HA3EKTPU3OBAHHBIX TEI.

DNEKTPUUECKOE TOJIe 3aPsSHKCHHBIX TE.

[TpoBOAHUKH B AIEKTPOCTATUUECKOM MOJIE.

DNeKTpocTaTHUecKas 3aluTa.

JINBJIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUJIOCKOTO KOHAEHCAaTOpa OT TUIOIIAAU
MJIACTUH, PACCTOSHUS MEXKAY HUMU U AUDJICKTPUUYECKONU MPOHUIIAEMOCTH.

DHeprud 3apsKEHHOT0 KOHICHCATOpA.

Yuenuueckuii oxcnepumenm, iabopamoptvie pabomul

H3mepenune 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiil 31ekmpuueckuii moxk. Toxku ¢ paziuunsix cpeoax

OJIEKTPUYECKANA TOK. YCJIOBHS CYIIECTBOBAHMS SJICKTPUUYECKOrO TOKA.
Hctounuku Toka. Cuna Toka. [IoCTOSITHHBIN TOK.

Hanpsxenue. 3akon OMa 714 yyacTka L.

OJIEKTPUUECKOE COMPOTHUBJICHUE. YJIEIbHOE COMPOTUBICHUE BEILECTBA.
[TocnenoBarenbHOE, MApAICIBHOE, CMEIIAHHOE COCIUHEHUE TPOBOTHUKOB.

PaGora o»nektpuueckoro Toka. 3akoH JDhxoyma—Jlenma. MomHOCTb
AIIEKTPUUYECKOTO TOKA.

OJNIEKTPOJIBUXKYILAA CWJia M BHYTPEHHEE COMPOTUBJICHUE HCTOUHHUKA TOKA.
3axon Oma 1J1 IOJTHOH (3aMKHYTO# ) aiiekTprudeckoit rienu. KopoTkoe 3amMbikaHue.

OJIEKTPOHHAs ~ MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COMPOTHUBJICHUS METAJLJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DJNIEKTPUUECKUNA TOK B BakyyMme. CBOMCTBA 31EKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u MpUMeECHast MPOBOANUMOCTh
noiynpoBoaHUKOB. CBoiicTBa p—n-nepexoaa. [loynmpoBoiHUKOBEIE TPUOOPHI.

OJIEKTPUYECKAA TOK B PacTBOpax M paciiiaBax  3JICKTPOJIUTOB.
DJNIEKTPOJUTUUECKAS JUCCOLMALINS. DJIECKTPOIU3.



OnekTpuueckuii Tok B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATENbHBIN
pazpaa. Momuus. [Lna3zma.

TexHudyeckne yCTpPOWCTBA M TMPAKTHUYECKOE MPUMEHEHUE. aMIEPMETP,
BOJILTMETP, PEOCTAT, HWCTOYHUKU TOKA, OJICKTPOHArpeBATENIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBJICHUSA, BAKYYMHbBIH JUOJ,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, TIOTYTPOBOAHUKOBBIN AUO/, TaTbBAHUKA.

Jlemoncmpayuu

W3mepenune cuiibl TOKA U HAMPSKCHUS.

3aBUCHMOCTb COTMPOTHUBJICHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
MJIOIIA/IM MOMEPEYHOTO CEUEHUS U MaTepHraa.

CMmeliaHHOe COeTMHEHNE TPOBOIHUKOB,

[IpsamMoe wu3MepeHHue HIACKTPOJBHXKYIIEH cuibl. KopoTkoe 3ambikaHue
rajibBAaHUUECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHMUS.

3aBUCHMOCTb COMPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPhI.

[TpoBOAMMOCTE 3IEKTPOIUTOB.

HckpoBoii pa3psaa u mpoBOAMMOCTh BO3/1yXa.

OaHOCTOPOHHSAS MPOBOJAUMOCTH AUO/A.

Yuenuuecxuii oxecnepumenm, rabopamopivie pabomei

H3ydeHune cMEMaHHOTO COCTMHEHUS PESUCTOPOB.

H3mepeHne 37eKTPOABUKYIICH CHUIbl UCTOUHMKA TOKA MU €r0 BHYTPEHHETO
COMPOTHUBIICHMUS.

Habmoaenue >rekTposunza.

MesknpeamMeTHbIe CBSI3H

Nzyuenne kypca ¢usmkn 6a3oBoro ypoBHs B 10 kmacce oCymecTBIseTcs ¢
YUETOM COACPIKATEIbHBIX MEXKIPEAMETHBIX CBA3EH C KypcaMH MaTEeMaTHKH,
OWOJIOTHH, XUMHUH, Teorpadun U TEXHOIOTHH.

Meoicnpeomemuvle noHsimus, CBSI3aHHBIE C M3YUYCHUEM METOJO0B HAYUHOTO
MO3HAHWA: SBJCHUE, HAy4HBIH (pakT, TUMOTE3a, (PU3MUEcKas BEIMUYWHA, 3aKOH,
TEOPUsL, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MO/JIENb, U3MEPEHUE.

Mamemamuxa: pelieHWEe CUCTEMBl YpPaBHEHWH, JMHEWHAsS (DyHKITHS,
napabona, runepOosia, ux rpauKki W CBOHCTBA, TPUTOHOMETPUUCCKHE (DYHKITHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKACCTBO,
BEKTOPHI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: MexaHudeckoe JBWXCHHE B JKMBOM mpupone, muddysus, ocmoc,
TEMI000MEH KUBBIX OPTaHWU3MOB (BHIBI TEIIOTIEPEIadH, TETUIOBOS PABHOBECHE),
ANIEKTPUUYECKUE SBJICHUS B dKUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb
BEIECTBA, MOJISIPHAs MAaccCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEN M



rasoB, JJIEKTPUYECKUE CBOMCTBA METAJJIOB, JJIEKTPOIUTHUYECKAS IAUCCOLIMALINS,
rajbBaHUKA.

['eocpaghusi; B1aXXHOCTh BO3/IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocusa: npeoOpa3oBaHUE JIBHXKCHUN C MCHOJIB30BAHUEM MEXAHU3MOB,
YYET TPEHHUS B TEXHUKE, MOMAIIMIHUKH, MCIOJIBb30BAHUE 3aKOHA COXPaHEHUA
UMITyJIbCa B TEXHUKE (pakeTra, BOAOMET W JAPYTHE), JBHUTATEh BHYTPECHHETO
CropaHus, napoBasi TypOuHa, ObITOBON XOJIOJWIbHUK, KOHIUIIMOHEP, TEXHOJIIOTUU
MOJIyYEHUsA COBPEMEHHBIX MATEPUAJIOB, B TOM YHUCIE HAHOMATEPUAJIOB, |
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKasd 3allUTa, 3a3€MJIEHHE 3JEKTPONpPUOOpOB,
KCEPOKC, CTPYHHBIA IPUHTED, JJIEKTPOHArpeBaTEIIbHBIE puOOpHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TAIbBAHUKA.

11 KVIACC

Paznen 4. dnekTpoauHaMuKa

Tema 3. Maznumnoe none. INeKmMpOMAZHUMHAA UHOYKUUA

[TocrosiHHble ~ MarHUTHl.  B3aumopeicTBHE  MOCTOSHHBIX  MarHUTOB.
MarnautHoe mone. Bexktop marHuTHOM wHAyKuuu. [lpuHomn cynepnosuuun
MAarHUTHBIX MOJieH. JInHMM MarHuTHOM WHAyKIMW. KapTuHa JWHWIA MarHUTHOW
WHTYKIMH TOJIA MOCTOAHHBIX MAarHUTOB.

MaruutHoe TOoJi€ MPOBOAHMKA C TOkoM. KapTuHa JHMHUN WHIYKUAHA
MarHUTHOTO MOJi JJIMHHOTO MNPSAMOTO MPOBOJHMWKA W 3aMKHYTOTO KOJbLIEBOTO
MPOBOJAHMKA, KaTylIKu ¢ TokoM. OnbIT Dpcrena. B3anmoneicTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOy Ib U HalpaBJICHUE.

Cuna Jlopenua, €€ Moayjib U HanpaBlicHUE. [IBUKEHHE 3apAKEHHOM YaCTUIIbI
B OJTHOPOJHOM MarHuTHOM mnojie. Padota cunsl JlopeHiia.

SBneHne >rnekTpoMarHuTHOM wuHAYKOUU. [loTOK BekTOpa MAarHUTHOMN
UHIYKIUKA. OJEKTPOJABMXKYINAA CHJAa HWHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuun Gapanes.

BuxpeBoe nsnekTpuueckoe Tojie. ODJSKTPOABMIKYINAS CHJIa HHAYKIUM B
MPOBOAHUKE, IBUXKYILIEMCS TOCTYNATEIbHO B OTHOPOAHOM MAarHUTHOM TIOJIE.

[Tpasuno Jlenna.

NHnykTuBHOCTh.  SIBJICHME CAMOMHAYKIMHU. OJIEKTPOABMKYINAS  CUJa
CaMOUH Ty KIIWH.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIe.

TexHuueckne YCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: MOCTOAHHbBIC
MAarHUThI, 3JEKTPOMArHUTHI, BJIEKTPOJBUraTeb, YCKOPUTEIH 3JIEMEHTAPHBIX
YACTUII, UHIAYKIIMOHHAS TIEUb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM MOJIEM.

JIvHUM UHIYKIIMA MAarHATHOTO TIOJIA.

BzaumonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre criibl JIOpeHIIa HA HOHBI AJIEKTPOJIUTA.

SBIEHHE 3EKTPOMArHUTHON HHAYKIIUH.

[Tpasuno Jlenua.

3aBUCHMOCTD 3JIEKTPOJBHXKYIIEH CUJIbI MHAYKIUUA OT CKOPOCTH HU3MEHECHUS
MarHUTHOTO MOTOKA.

SlBlIeHME CAaMOMHTYKIUH.

Yuenuuecxuii oxcnepumenm, 1abopamoptvie pabomvl

H3yyeHne MarHuTHOrO MOJIA KaTYIIKH C TOKOM.

HccnenoBanune neicTBrUA NOCTOSSTHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBiIEHUA SJICKTPOMArHUTHON WHAYKLWH.

Paszaen 5. KosiebaHusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONEOAHUA

KonebGarenbnass  cuctema.  CBOOOAHBIE  MEXAHMUECKHE  KOJICOAHMS.
INapmonnueckue konebanus. [lepwon, wactora, amrumryna u (aza xoieOaHWH.
[TpyxuHHBIA MasTHUK. MaTeMaTHYeCKUl MasSTHUK. YPaBHEHHE TapMOHWUYECKHUX
koJyiebanuii. [IpeBpaliieHre 3HEPTUU MPU TAPMOHUYECKUX KOJICOaHUAX.

Konebarensupiii koHTYp. CBOOOJHBIE SJICKTPOMAarHUTHBIE KOJieOaHWSA B
UJCATLHOM KOJIEOATEeIbHOM KOHTYpe. AHAJIOrHd MEXAY MEXaHWYECKUMHU U
ANEKTPOMArHuTHEIMU  KojicOanuamu. @dopmyna TomcoHa. 3akoH COXpaHEHUs
SHEPIrUM B UACATBHOM KOJ€0aTEIbHOM KOHTYPE.

[Tpencrapnenue o 3aTyXarOUX KojeOaHUusIX. BbIHYK/I€HHbIE MEXAHUUYECKHE
Kojie0anus. Pe3zoHaHnc. BeiHYK/IEHHbBIE AIEKTPOMArHUTHbIE KOJICOAHHUS.

[Tepemennbiit  Tok. CuHyCOMAATBHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYJHOEC W JCHCTBYIOIICE 3HAUEHHWE CHUJIBI TOKA U
HaIPSKEHUS.

Tpauchopmarop. [IponssoacTso, mepeaada U MOTPEOICHUE SICKTPUUCCKOM
SHEPruM. DKOJIOTUUECKUE PUCKU TPU MPOU3BOJCTBE 3JIeKTpo3Heprun. KynbTypa
WCIIOIb30BAHUSA JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHudyeckne YCTpONCTBA M MPAKTHUECKOE MPUMEHEHUE: SJICKTPUYECKUM
3BOHOK, T€HEPATOP NMEPEMEHHOT0 TOKA, TUHUU 3JICKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanme mnapaMeTpoB KojeOaTebHONH CHUCTEMBI (TMPYKUHHBIA WA
MaTEeMaTHIECKAN MAsSTHHK).



Habmonenne 3aTyxarommux KoJIeOaHuu.

HccnenoBanue CBONCTB BhIHYKICHHBIX KOJIEOAHUH.

Habmonenne pesoHaHca.

CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHU .

OcrutorpaMMbl (3aBUCHMOCTH CHJTBI TOKAQ W HAIIPSIKEHUST OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3zonanc mnpu MOCAEIOBATEIBHOM COCAWHEHWHU PE3UCTOPa, KATYIIKH
WHyKTUBHOCTH U KOHJIEHCATOPA.

Mojens IMHUY 3JIEKTponepeaaun.

Vuenuueckuii sxcnepumenm, 1abopamopHuie pabomel

Hccnenosanune 3aBUCUMOCTH TEPUOAA MaJIbIX KOJeOaHWW rpy3a HA HATH OT
JUTMHBI HUTH W MAacChl Tpy3a.

HccnenoBanne NEPEMEHHOr0 TOKAa B LENM M3 MOCIAEAOBATEIBHO
COCAMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazZHUMHblIE 60JIHbI

Mexannueckue BOJIHBI, YycCioBHsA pacnpocTtpaneHus. llepuwoa. CkopocThb
pacrpoCTpaHeHusi W JUIMHA BOJHBI. [lomepeyHbie W MPOJOJIbBHBIE BOJIHBI.
Hnurtepdepentus n audpakiisa MEXaHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. ' poMKoCTh 3ByKa. BeicoTta ToHa. TemOp 3ByKa.

OJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS W3JIYUCHUSA 3JICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa sexkropoB E, B, V B snexkrpomarautHo# BonHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPAXXCHHE, MPEIOMIICHUE, TOIAPHU3aAIis, TU(PPaKITHs,
uaTepdepennus. CKOPOCTh AMEKTPOMArHATHBIX BOJTH.

[ITkana >a€KTPOMArHUTHBIX BOJIH. [[pUMEHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHUMIIBI paIUOCBA3K U TEICBUICHUA. Paqnonokanms.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOILIEH CPe/ibl.

TexHuyeckne yCTpPOWCTBA W NPAKTUUYECKOE MPUMEHEHHUE. MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas AUArHOCTHKA B TEXHUKE M MEAMIIMHE, pajap,
paguoNpPHEMHIK, TeJICBH30p, aHTeHHa, Tenedon, CBU-nieup.

Jlemoncmpayuu

OO0pazoBaHue M paclpoOCTPaHEHUE MOMEPEUHBIX W MPOAOJbHBIX BOJIH.

Konebmtoieecs T€10 Kak HCTOYHUK 3BYKa.

HabntoneHne oTpakeHus U NPEJIOMJICHUS] MEXaHUUECKUX BOJIH.

Ha6monenne natepdepenmm n qudpakiinin MEXaHTIECKUX BOJTH.

3BYKOBOH PE30HAHC.

HaOntoneHne cBsA3M TPOMKOCTHM 3BYKAa M BBICOTHI TOHA C aMIUIUTYJIOH H
4aCTOTOM KOJeOaHUA.



UccnenoBanme  CBOWCTB  AJICKTPOMArHUTHBIX — BOJIH: OTpaXeHHE,
MPEIOMJICHUE, TIOJIApU3anys, Tudpakiys, “HTePhEPEHITHS.

Tema 3. Onmuka

['eomeTprueckas ontuka. [IpsaMonuHeHOE pacOpOCTpaHEHHE CBETa B
oaHOpOaHOMU cpene. JIyu ceera. ToueuHbI NCTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBera. [locTpoeHue mzoOpaxkeHuil B
MJIOCKOM 3€pKajie.

IIpenomnenue cBeTa. 3aKOHBI TPEIOMIICHUS cBeTa. AOCOIOTHBIM MOKa3aTeNb
npenomyieHus. [lomHoe BHyTpeHHEe oTpakeHwe. lIpemenbHBI yrojg MOTHOTO
BHYTPEHHETO OTPAKCHUS.

Hucnepcus ceeta. CrioxHbIN coctas Oenoro ceera. L[Ber.

CoOuparomue #  pacceuBaromue JauH3bl. ToHkas nmH3a. DOKyCHOE
pacCTOsIHME W ONTHYECKas CWja TOHKOW JuH3BL. [locTpoenne wm3obOpaxeHuil B
coOMparonux W paccemBaronux jJuH3ax. Gopmyna TOHKOW JUH3BI. YBEITWUYEHUE,
JIABAEMOE JIMH30H.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON OTITHKH.

BomuoBas ontuka. HWutepdepenmus ceta. KorepeHTHbIE HMCTOYHHKH.
YcnoBuss HaOMIOACHUS MAKCHMYMOB W MWHHMYMOB B HWHTEPQEPECHIIMOHHOMN
KapTUHE OT JIByX CHH(A3HBIX KOTEPESHTHBIX NCTOUHUKOB.

Iudpakmus cBera. JmdpaknmoHHas peméTka. YCIoBHE HaOMOACHUS
[JIABHBIX ~MAKCHUMyMOB TIpH  TAJCHHW  MOHOXPOMATHYECKOTO CBE€Ta Ha
T(PAKITHOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuueckne yCTpOWCTBA W TPAKTHUECKOE TMPUMEHEHWE: OYKH, JIyTa,
(doToanmapar, TPOSKIMOHHBINA armapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHASA
ONTHKA, TH(PPaKITMOHHAS PEMIETKA, TTOJSIPOU.

Jlemoncmpayuu

[IpssmonuHEHHOE pPACTIPOCTPAHCHHUE, OTPAKEHWE U TPEJIOMIICHHE CBETA.
OnTtrueckue mpudopsI.

[TomHOE BHYTpEeHHEE OTpakeHne. MoeNnb CBETOBO/IA.

HccnenoBanme cBOMCTB M300paXeHWH B JIMH3AX.

Mopenn MUKPOCKOIIA, TEJIECKOIA.

Ha6monenne natepdepennnm cpera.

Habmonenne nudpakimu cBera.

Habmonenne nucnepcuu CBeTa.

[Tomyuenue cniekTpa ¢ MOMOTIBIO TIPU3MBI.

[Tomyuenue cnekTpa ¢ TOMOIBIO TU(DPAKITHOHHON PEIIETKH.

Habntonenue nossgpusanuu CBETa.

Yuenuuecxuii sxcnepumenm, nabopamopiuie pabomeot



H3mepenne mokazarens NpeIOMIICHHS CTEKIIA.
UccnenoBanme cBOMCTB M300paXeHUH B JIMH3AX.
Habmonenne aucnepcuu CBeTa.

Pa3zaen 6. OcHOBBI cieliuaJIbHOH T€OPUU OTHOCUTEIbHOCTH
['paauibl  TPUMEHUMOCTH  KJIacCMYeckodW  MexaHuwkw.  [loctymars
CIEIUANIBHOW TEOPUH OTHOCHTEIIBHOCTH. HWHBAPUAHTHOCTH MOMIYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIAT OTHOCUTEIFHOCTH DWHINITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHU W COKpAICHHE
JUTAHBI.
DHeprus U UMNYJIbC PEIATHBUCTCKON YaCTHIIHI.

CBs13b MacChl C SHEPTUEH U UMITYJIbCOM PEJIATUBUCTCKON YaCTHUIIbI. DHEPTUd
MOKOS.

Pa3znen 7. KBantoBasi pusuka

Tema 1. Dnemenmeul K6aAHMOGOI ONMUKU

®ortonsl. ®opmyna [lnanka cBsizu sHEprEH (POTOHA C €70 YACTOTOW. JHEPTHS
U UMITYJIbC (pOTOHA.

Otkpeite u uccnenoBanne pororddexra. Onbitel A. I'. Cromerosa. 3akoHBI
dbotorddexra. Ypasuenne Ditnmireitna mia dotodrddexra. «KpacHas rpaHuma»
dhorordpdexra.

JNaBnenue ceera. Onwithl [1. H. JIeGenera.

XUMHUUYECKOE NEUCTBUE CBETA.

TexHuueckne yCTpPOWCTBA W TPAKTHYECKOE MpPUMEHEHWE: (HOTOIIEMEHT,
dboTomaTumk, cotHeUHas OaTapesi, CBETOTUO.

Jlemoncmpayuu

®otorddekT Ha YCTaHOBKE ¢ IIMHKOBOM TJIACTHHOM.

HccnenoBanne 3akoHoB BHemHero ¢oto3ddexra.

Ceeronuos.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogaens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIL.
[Imanerapnas moxens aroma. lloctynatel bopa. W3nydyenuwe w normomeHwue
(oTOHOB TpM mepexone aroMa C OJHOTO YPOBHS SHEPTMHM Ha Jpyro. Bumsr
crekTpoB. CIEKTP YPOBHEH SHEPrUU aTOMa BOJIOPO/IA.

Bonnoseie cBoiicTBa wactuu. Bonnsl ne bpoitnsa. KopnyckynsspHO-BOIHOBOM
Ny aJli3M.

CHOHTAHHOE U BBIHYKJICHHOE U3JIYUCHHE.

TexHuyeckne yCTPOMCTBA M MPAKTHUUECKOE MNPUMEHEHUE. CHEKTPaJbHbIN
aHam3 (CTIEKTPOCKOIT), JTa3ep, KBAHTOBBIM KOMITHIOTED.



Jlemoncmpayuu
Mopens onsita Pesepdopna.
OnpeneneHue JUTMHBL BOJIHBI J1a3epa.
Habntonenne nuHeHUaThiX CIEKTPOB U3TYUCHUA.
Jlazep.
Yuenuuecxuii oxcnepumenm, iabopamopivie pabonvl
Habntonenue nuHeyaToro crnekrpa.
Tema 3. Amommuoe a0po
OKCIIEPUMEHTBI, J10KA3bIBAIOIIUE CI0XKHOCTh CTpOoeHUs snapa. OTKphITHE
pammoaktuBHOCTH.  OmbIThl  Pesepdopma mo  ompeneneHuio  cocrasa
paauoakTBHOTO W3NmydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3TydeHHS.
BrnusiHue paanoakTUBHOCTH HA KUBbIE OPraHU3MBbI.
OTtkpbiTUEe TIPOTOHA U HeWTpoHa. HykmoHnHas monens sanpa ['eiizenOepra—
Heanenko. 3apsan aapa. MaccoBoe unciio sapa. M30Torbl.
Anbda-pacnan. ONEKTPOHHBIM M IO3UTPOHHBIM OceTa-pacman. [amma-
U3JlydeHue. 3aKOH PaJuoaKTUBHOTO pacnaja.
DHeprus CBA3M HYKIIOHOB B siape. Aneprbie cubl. Jledekt Macch sapa.
A nepueie peakunu. JleneHue u CUHTES A1€EP.
Snepubiii peaktop. TepmosiaepHbiii cuHTE3. IIpoOieMbl M TEPCHIEKTHUBBI
ANCPHON PHEPreTUKUA. DKOJOTUUECKUE ACTIEKThI SACPHONU SHEPreTHUKHU.
DnieMeHTapHbIe YacThilbl. OTKPBITHE MO3UTPOHA.
Metoabl HAOIOAEHUA U PETUCTPALIMU SJIEMEHTAPHBIX YACTHII.
OyHgaMeHTaIbHBIC B3aUMOACHCTBUA. EMMHCTBO (priznueckoil KapTHHBI MHPA.
TexHudeckne yCTpOHCTBA U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
BunbcoHa, saepHbIi peakTop, aToMmHas bomoa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOIINUX YACTHIL.
Yuenuueckuii oxcnepumenm, iabopamoptvie pabomul
HccnenoBanme TpekoB 4acTuil (o roToBbIM (poTorpadmsam).

Pa3zaen 8. DiemeHThI acTpoHOMUM U ACTPOoPU3UKH

Oransl pa3BATHA acTpoHOMHH. [IpHKiIagHOE 1 MEPOBO33PEHUYCCKOE 3HAUCHHE
ACTPOHOMHH.

Bun 3Bé3aHoro neba. Cos3Besnms, SpPKHE 3BE3MBI, IJIAHETHI, UX BUJIUMOE
JIBHKEHUE .

ConHeuHas cuCTEMa.

Comnane. ConneuHast akTuBHOCTH. Vctounmk sHeprum ConHIa W 3BE3.
3BE3/MBI, MX OCHOBHBIC XapaKTCPHCTHKH. J(MarpamMMma «CIEKTpallbHBIM KIlIace —
CBETUMOCTEY. 3BE3ABI TVIABHOM ITOCICIOBATCIBHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTBY» JJI 3BE3] TJIaBHOW IOCIICIOBATCIBHOCTH. BHYTpEHHEEe CTPOCHHE



3B&31. COBpEMEHHbBIEC MPEJACTABICHUS O MPOUCXOXKACHUN U 3BotonmK CoJiHIA U
3BE3/. DTanbl )KU3HU 3BE3].

Mrneunsiit [Iyte — nHamia I'anaktuka. [lonoxxkenne u apuxeHue CoJiHIIA B
['anakTuke. Tunel ranakTuk. Paguoranaktuku m kBazapsl. UEpHBIE OBIPBI B Aapax
TaJIaKTHK.

Bceenennasa. Pacimupenune Bceenennoii. 3akon Xa06ma. Paz0beranne rajakTuk.
Teopus bonbmoro B3peiBa. PenukToBoe n3nydeHue.

MacmradHas crpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpo0OeMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

HabntoneHnss HEeBOOPYKEHHBIM TJ1a30M € KUCMOJIb30BAHUEM KOMIbIOTEPHBIX
MPUJIOKEHUHN JJ1A ONPENEICHUA MOJIOKEHUS HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHbBIE co3Be3aus1 CEBEPHOTO MONYIIAPUA U IPKUE 3BE3IBI.

Habmonenus B Teneckon Jlynsl, mnanet, Mneunoro [TyTu.

Oo6o01maiee MOBTOpeHUE

Ponp ¢u3mkm u acTpoHOMHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COIMMAJTEHON M ATHUECKOU cepax MesATEFHOCTH YEJIOBEKa, POITb M MECTO (PM3UKH
¥ aCTPOHOMHWH B COBPEMEHHOW HAYUHOH KapTUHE MHPA, POJIb (PU3HUECKON TCOPHH
B (OpMHpPOBAHWM TIPEACTABICHUNA O (PU3UYECKONH KapTHHE MHpaA, MECTO
(pm3rUecKol KapTUHBI MHPA B OOMIEM Py COBPEMEHHBIX €CTECTBECHHO-HAYYHBIX
MPEACTABIICHUM O PUPOJIE.

MesknpeamMeTHbIe CBSI3H

Wzyuenune kypca ¢usmkn 6a3oBoro ypoBHs B 11 kimacce ocymmecTBiseTcs ¢
YUYETOM COAEPIKATEIBHBIX MEKIPEAMETHBIX CBA3CH C KypcaMH MAaTEMATHKH,
OWOJIOTHH, XUMHUH, Teorpadun U TEXHOIOTHH.

Meoicnpeomemuvle noHsimus, CBSI3aHHBIE C M3YUYCHUEM METOJOB HAYUHOTO
MO3HAHWA: SBJCHUE, HAy4HBIH (pakT, TUMOTE3a, (PU3MUEcKas BEIMUYWHA, 3aKOH,
TEOPU S, HAOMIOJICHHUE, SKCTIEPUMEHT, MOJICIUPOBAHUE, MO/JIENb, U3MEPEHUE.

Mamemamuxa: pemwIECHUE CHUCTEMBI yPAaBHCHUW, TPUTOHOMETPUUYECKHE
(yHKIIMM: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJECTBO, BEKTOPBI M WX MPOEKLIWHA HA OCH KOOPIWHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOMHBIE SJIEMEHTAPHBIX (DYHKIWMKA, TPU3HAKH TOM00HS TPEYTrOJbHHUKOB,
OTIPEICIICHAE TUTOMIAAN TIOCKUX (puryp v 00BEMa Tel.

buonocus: >NEKTpUYECKUE SBJCHUS B KUBOW MpUPOAE, KoJieOaTeNbHbIC
JBWKEHUA B KUBOU MPUPOJE, ONITUYECKUE ABJICHUA B KUBOW MPUPOJE, NEUCTBUE
paavalyy HA )KUBBIE OPTraHU3MBI.

Xumusi: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTALTHYECKAS CTPYKTypa TBEPIBIX
TEJ, MEXaHW3Mbl OOpPA30BaHUS KPUCTAJIMUECKOM PEIIETKH, CHEKTPATbHBIN
aHaJn3.



l'eocpaghusi;  MarHWTHBIE TIOMIOCA 3€MJIM, 3aJICKM  MArHUTHBIX PV,
(hoToChEMKA 3eMHOM TOBEPXHOCTH, MPECKA3AHNE 3EMIICTPSICEHHUH.

Texnonocusa: INHWHWUM  DIIEKTPOIEPENAY, TEHEPATOP IEPEMEHHOTO TOKa,
3JIEKTPOABUTATENb, WHAYKLUMOHHASA II€Yb, Pajgap, PaauonpuéMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAS OMTHKA,
COJIHEUHas Oarapest.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O ObPA30BAHUA

OcBoenne yueOHoOro mnpeamera «®Ou3nKa» Ha ypPOBHE CPEAHEr0 OOIIETo
oOpa3oBanus (0a30BbI YPOBEHb) MOJDKHO OOECTICUNUTH JOCTHIKCHUE CIICTYIOITAX
JUYHOCTHBIX, METANPEIMETHBIX W TIPESIMETHBIX 00Pa30BaTeIbHBIX PE3YIIHTATOB.

JINUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIEC PE3YyJbTAThl OCBOCHUSA yueOHOTro npeamera «Ou3nKa» AOJKHBI
OTPpaKaThb TOTOBHOCTh M CHOCOOHOCTh OOY4YarOUIMXCA PYKOBOACTBOBATHCS
chopMupoBaHHONW BHYTPEHHEH IMO3UIMCH JUYHOCTH, CHCTEMOW IICHHOCTHBIX
OpUCHTAIMI, TO3UTUBHBIX BHYTPEHHUX  YOCXKICHHH, COOTBETCTBYIOIIHNX
TPAJUIMOHHBIM [IEHHOCTSIM POCCHUHMCKOro OOIIECTBAa, PACUIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA ACATEIBHOCTHA B MPOLIECCE peaM3allii OCHOBHBIX HAIPaBJICHHUI
BOCIIUTATEJIbHOM EATEIbHOCTH, B TOM UYKCJIC B YaCTH:

1) rpamaaHCKOro0 BOCMIUTAHUS:

c(hOpMHPOBAHHOCTH TPAKAAHCKOHN MO3UIIAY 00YUaONIETOC] KaK aKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCUMCKOr0 O0IIECTBA,

MPUHATHE  TPAJULUHUOHHBIX  OOIICYETIOBEYECKMX T'YMAHUCTUUYECKUX H
JEMOKPATUUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TI'PAXXITAHCKOIO
00l1IeCTBa, Y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHu3allii;

YMEHHE B3aUMOJICHUCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMU B COOTBETCTBHH C
X QYHKIMSAMA B Ha3HAYCHHUEM

TOTOBHOCTh K TYMAQHUTAPHOUW U BOJOHTEPCKON NEATEIILHOCTH,

2) NaTpUOTUYECKOT0 BOCTIMTAHUS:

c(hopMUPOBAHHOCTH POCCUMCKON TPAKIAHCKOMN UACHTUYHOCTH,
MaTpUOTHU3MA,;

IIECHHOCTHOE OTHOIIEHWE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHXEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKA U TEXHHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

c(hOopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, STHIECKOTO TIOBEACHMS,

CIIOCOOHOCTh OIIEHUBATh CHUTYALMIO W MPUHUMATh OCO3HAHHBIC PEIICHUA,
OPUCHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTH YUEHOT O,

OCO3HAHHKE JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMBOTO OYAyIIETO;

4) 3cTeTHYECKOro BOCIIUTAHUS

ACTETUUYECKOE OTHOILICHUE K MUPY, BKIIFOUAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETro (PU3NIECKOI HAYKE;



S) TpyaoBoro BocnuraHusi:

WHTEPEC K pa3MuuHbiM cdepaM mpodheCcCHOHABHONW IEATENHHOCTA, B TOM
YUCJIC CBA3aHHBIM C (PU3UKOHN M TEXHUKOW, yMEHUE COBEPIIATh OCOSHAHHBIA BHIOOD
Oynymei mpodeccnn u peanm30BbIBaTh COOCTBEHHBIC KU3HCHHBIEC TUTAHBI,

TOTOBHOCTb M CITOCOOHOCTh K 00pa30BaHUIO W caMO00Opa30BaHUIO B 00JaCTH
(hM3UKK HA TIPOTSKEHUN BCEH KU3HU,

6) 3K0/10TH4eCKOTr0 BOCITUTAHMSA:

c(hOpMHPOBAHHOCTh SKOJIOTHYECKOH KYJBTYPBI, OCO3HAHWE TJIO0ATBHOTO
XapakTepa SKOJIOTHUECKUX MTPOOIIeM;

TUIAHUPOBAHUE U OCYILIECTBICHUE ACUCTBAM B OKPYKAKOIIENH CPEAE HA OCHOBE
3HAHUA LENEH YCTONYMBOTO PA3BUTHA YEJIOBEUECTBA,

pacCIIUPEHUE OMbITAa ACATETBHOCTA HKOJOTMYECKOW HAIMPABJICHHOCTH HA
OCHOBE UMEIONIMXCS 3HAHMH 110 (PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA (HU3NIECCKON HAYKH;,

OCO3HAHME UEHHOCTM HAYYHOM MAEATEIBHOCTH, TOTOBHOCTh B MPOLECCE
U3ydeHUsT  (U3WKKA  OCYIICCTBJIATH  TPOSKTHYIO W HCCIEAOBATEIbCKYIO
JNEATENBHOCT HHANBUAYAJIBHO U B TPYNIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTebHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeliCTBHS
ba3oBbie Jijornueckue aeiicTBUS:
CaMOCTOSTEILHO  (OPMYNIHpPOBaTh W aKTyaJIM3UPOBATh  MPOOIIeMYy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OMPEACATh ILENN ACATEIbHOCTH, 3aJaBaTh MMapamMeTpbl W KPUTEPUH HX
JIOCTHIKEHHS,
BBISIBJIATH  3aKOHOMEPHOCTH W TPOTHBOPEUMS B  paccMaTpUBAEMbIX
(PM3UYCCKHX SIBJICHHUAX
pazpabaThiBaTh IUIAH PEIICHUA MPOOJIEMBI ¢ yUETOM aHajn3a MMEIOIIUXCS
MaTepHaIbHbIX 1 HEMaTePHUAIbHBIX PECYPCOB;
BHOCHTH KOPPEKTUBHI B IEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
1IEJIIM, OIIEHUBATh PUCKHU MOCIICACTBUMN AEATEIHbHOCTH,
KOOPJAWHMPOBAaTh W  BBHIMOJAHATH padOTy B YCIOBHSAX  pPealIbHOTO,
BUPTYaJIbHOTO M KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS,
Pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble HcciienoBaTe/IbCKHe AeHCTBHS
BJIaJICTh HAYYHOW TEPMHUHOJOTHEH, KIIIOUECBBIMHA TOHATHAMH M METOJaMHU
(pmzHuecKol HAyKH,



BJIAJICTh HABBIKAMH yUE€OHO-HCCIIEA0BATEIIHCKON W MTPOCKTHOW AEATETHHOCTH
B o0Omactu (pu3uKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METO/IOB PEIICHUS 33/1a4 (PU3UUECKOTO COACPKAHUS, TMPUMEHEHUIO Pa3TAIHBIX
METO/IOB TTO3HAHNUS,

BJIAJCTh BHJIAMH JCATCIIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHWS, €T0
WHTEPIPETAlAA, TPEOOPa30OBAHUI0 W TPUMEHEHWIO B PA3IMUHBIX YUEOHBIX
CUTYalllsIX, B TOM YHCJIE TIPYA CO3/IaHAN YUCOHBIX MPOCKTOB B 001aCTH (DU3HKH,

BBISIBJIATh TPUUYMHHO-CIICACTBEHHBIC CBS3M W aKTyaJIM3WPOBATh 3a/ady,
BBIJIBUTATh THUNOTE3y €€ PEIICHWsA, HAXOAUTh apryMEHTHI I J0Ka3aTeahCTBa
CBOMX YTBEPKIICHUM, 32/1aBaTh MApaMETPhl M KPUTCPUHN PEIIICHNUS,

aHANM3UPOBATh TIOJIYUCHHBIE B XOJC PEIICHUA 33]a4dl  Pe3yJIbTaThl,
KPUTHYECKH OTICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUAX;

CTaBuUTh ® (HOPMYIUPOBATh COOCTBEHHBIC 3aMauvl B 0Opa30BaTEILHOM
JEATEIIPHOCTH, B TOM UWCJIE IPY U3YUECHNUN (PU3UKH,

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATh IPHOOPETEHHBIN OTIBIT,

YMETh TEPEHOCUTh 3HAHUSA TO0 (PU3WKE B TPAKTHUECKYIO 0O0JIacTh
KU3HEIEATEITHHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEiH,

BBIJIBUTATh HOBBIE UJCH, TIPE/UTaraTh OPUTHHAIIBHBIC TTOAXObI U PEIICHUS,

CTaBUTH TPOOJIEMBI ¥ 33/1a4H, JOITYCKAIOMINE aJIbTEPHATHBHBIC PEIICHUS.

PaboTa ¢ undopmanmeii:

BJIAJCTh HABBIKAMHU TOJyueHUA WH(pOpManmu (U3MUECKOTO COACPKAHUA U3
UCTOYHHUKOB Pa3HBIX THIOB, CAaMOCTOATEIBHO OCYIICCTBIIATh TIOWCK, aHAJW3,
CHUCTEMATH3alAI0 W WHTEPIPETAIUI0 WH(GOPMAIMK Pa3IUdHbBIX BHAOB W (Hopm
MIPE/ICTABIICHUS,

OIICHUBATh JIOCTOBEPHOCTH MH(POPMAITHH;

UCIIOJIb30BATh  CPEJACTBA  WH(MOPMAIMMOHHBIX HW  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHHUTUBHBIX, KOMMYHHKATHBHBIX W OPraHW3aIld OHHBIX
33724 ¢ CoOMoAcHHEeM TpeOOBaHUK HSPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYPCOCOEPEKECHMS, TPABOBBIX W  OTHYCCKUX HOPM, HOPM
nH(pOPMAITMOHHOM 6€301aCHOCTH,

co37aBaTh TEKCTHI (PM3WUECKOTO COJACPXKAHWUA B PA3NMUHBIX (popmarax ¢
yu€TOM Ha3HAUCHUS WH(POPMAITUU | TIEJICBONH ayTUTOPHUH, BEIOUPAs ONTUMAIHHYIO
(hopMy TIpeICTaBIICHHAS W BU3yaJTH3AIHH.

KoMmyHHKaTHBHBIE YHUBEPCAJbHBIE yUeOHbIe TeliCTBUSA:
OCYIIIECTBIIATH OOIEHNE HA YPOKax (PU3UKH ¥ BO BHEYPOUHOU JACATEIIEHOCTH,
pacmo3HaBaTh TMPEANOCHIIKH  KOH(MJIMKTHBIX CHUTyallkd ¥ CMATYATh
KOH(ITUKTHI,



Pa3BEPHYTO M JIOTHYHO M3J1araTb CBOK) TOYKY 3PEHHUA C MUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB,

MMOHUMATh U MUCIOJIB30BAaTh NPEUMYLIECTBA KOMAHIHON UM WHAWBUIYAJIbHOU
padoThI;

BbHIOMpATh TEMATUKY M METOAbl COBMECTHBIX NEHCTBUI C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKIOTO YIEHA KOJIJIEKTHBA,

NPUHUMATh  LEJIA  COBMECTHOW  AEATEIIBHOCTH, OPraHU30BBIBATE U
KOOPAWHUPOBATh AEUCTBUS MO €€ MNOCTWIKCHUIO. COCTABJIATH IUIAH JCUCTBHM,
pacnpenensaTh pojau C YY4ETOM MHEHHH YYaCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOM padoThl;

OLICHMBATh KA4eCTBO CBOEr0 BKJIAAAa M KaXKJOIO YYACTHHUKA KOMAaHIbl B
OOIIMIH pe3yabTatT Mo pa3padoTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE MPOEKTHI, OLEHUBATh HAEU C NO3ULUHAU HOBU3HBI,
OPUTMHAIBHOCTH, NPAKTUYECKONW 3HAUMMOCTH,

OCYIIECTBJIATh IIO3UTUBHOE CTPATETHUYECKOE MOBEACHHUE B Pa3JIUUYHBIX
CUTYaLMAX, IPOSABIIATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranuzanms:

CaMOCTOSITEIbHO OCYIECTBIATh MO3HABATEBHYIO JIEATEIBHOCTh B 00JaCTH
(V3UKM W acCTPOHOMUM, BBISBIIATH MPOOJIEMbI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBCHHBIC 3a/1aUH;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIAH PEIICHHUS PACYETHBIX M KAYECTBEHHBIX
3a/1a4, MJIaH BBIMOJIHCHHS MTPAKTUUYECKON padOThl C YUETOM UMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalUAM;

paclmpsATh paMKH yueOHOI0 MPeaMETa Ha OCHOBE JIMUHbBIX MPEANOUTECHHH;

Jenath OCO3HAHHBIM BBIOOP, AapryMEHTUpOBATh €ro, OpaTh Ha ceb4
OTBETCTBEHHOCTh 32 PEIICHHUE,

OLICHUBATh NPUOOPETEHHDBIN OMBIT;

crocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSIBJICHUIO JPYAAIAA B OO0IaCTH
(hM3HUKH, TOCTOSTHHO TTOBBIIATE CBOIM 00pPa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAJILHbI HHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIAJCTh HABBHIKAMH  TIO3HABATEIBHOW  pediekCcMM  KaK  OCO3HAHWS
COBEpPIIAEMbIX JCUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX Pe3yJIbTaTOB U
OCHOBAHMH,

WCITIOJTb30BaTh MPUEMBI pe(prieKCHU T OIICHKH CHUTYaIllH, BEIOOpPa BEPHOTO
pelIeHuA,



yMETh OILICHUBATh PHUCKM M CBOCBPEMEHHO MPHHUMATH PEIICHUA IO HX
CHIDKCHHIO,

MPUHUMATh MOTHUBBI M apPryMEHTHl JPYrUX MPH aHajnu3e pe3yJIbTaToOB
JEATENbHOCTH,

MPUHUMATh ce0s, MOHUMAs CBOU HEJOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI M apPTYMEHTHI JPYTUX MPH aHajnu3e pe3yJIbTaToOB
JEATENbHOCTH,

MPpH3HABaTh CBOE MPABO M MPABO APYTUX HA OIITHOKH.

B mporiecce OCTHKEHHS JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS MPOTPAMMBI
mo ¢du3uKe AI9 YPOBHA CpeaHero oOmero o0pa3oBaHHs Yy OO0yYarOImUXCs
COBEPILICHCTBYETCS SMOLIMOHATBHBIH WHTEIJICKT, MPEeANoJIararnmi
c(hOopMHUPOBAHHOCTS:

CaMOCO3HAHMS, BKJIIOYAIOIIIETO CMIOCOOHOCTh MMOHUMATh CBOE SMOILMOHAJILHOE
COCTOSIHHE, BHJICTh HAIIPaBJICHUS PAa3BUTHA COOCTBEHHOM AMOIMOHAIBLHON ChepHl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHMS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHHAMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJICHHE, CHOCOOHOCTh AJanTHUPOBATHCI K
SMOILIMOHAIbHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY

BHYTPEHHEW MOTHBAIIWMHU, BKIIFOUAKOUIEH CTPEMJICHUE K JOCTHMIKCHHIO LIEIU U
yCIiexXy, ONTHMM3M, WHUIMATHBHOCTb, YMEHHE JCHCTBOBATH HMCXOAS M3 CBOHX
BO3MOKHOCTEH,

AMIIATUH, BKJIIOUYAKOIIECH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOAHUE
JIPYTHX, YYUTBIBATh €ro TMPH OCYIIECTBJICHUH OOIIEHUA, CHOCOOHOCTh K
COYYBCTBHIO M COINEPEKUBAHMUIO,

COIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BHICTPAWBaTh OTHOIICHUSA
C APYTHUMH JIIOJIbMH, 3a00THTHCSA, MPOSBIIATH HHTEPEC U pa3periaTh KOH(IMKTHI.

INPEJIMETHBIE PE3YJIbTATHI

K konny oOyuenus B 10 kjacce mpeaMeTHbie pe3yjbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPAXKaTh C(hOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUH

JEMOHCTPUPOBATh HA TIPUMEPAX PoJb U MecTO (pusukm B (HOPMHUPOBAHHUH
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPA, B PA3BUTUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IIPAKTUYECKOMN JEATEIIBHOCTH JIIOAEH,

YUWATHIBATh TPAHUIBI TPUMEHEHWS W3YUYCHHBIX (PU3AUECKUX MOJEICH:
MaTepualibHas TOYKA, MHEPIMAJIbHAS CUCTEMA OTCUETa, a0COJIFOTHO TBEPIOE TEIIO,
WACAJIBHBIA Ta3, MOAECIA CTPOEHUA Ta30B, KUAKOCTEW W TBEPIBIX TEJI, TOUCUYHBIN
ANEKTPUUCCKUH 3apsijl MPU PENICHUH (PU3MUECKAX 3a/1a4;

pacmno3HaBaTh (pu3nUecKue ABIECHUA (TPOLECCH) U OOBACHATHh WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYIAPHO-KMHETUUYECKOU TEOPUHU CTPOCHUA BELIECTBA U



3JEKTPOJIMHAMUKHA.  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJHHEHHOE
JBUKCHHE, CBOOOAHOE TAJICHUE TEJ, JBHXKCHHE MO OKPYKHOCTH, HWHEpLUA,
B3aumoelicTeue Tei, audgdysna, OPOyHOBCKOE NBWKCHHUE, CTPOSCHUE >KUIKOCTEH
¥ TBEPABIX TEII, U3MEHEHNUE 00hEMA TEJT MPH HArpeBaHUM (OXJIAKICHUH ), TETUIOBOE
PABHOBECHUE, WCMAPEHUE, KOHACHCALWS, TUIABJICHUE, KPUCTAJIM3ALHNs, KUNCHHUE,
BJIQAYKHOCTbh BO3/1yXa, MOBBIIICHUE JABJICHUSA ra3a MPU €ro HAarpeBaHUM B 3aKPbITOM
COCyA€, CBfA3b MEXKAY MapaMeTpaMu COCTOSIHHMS Ta3a B HM30MpoLEeccax,
3IEKTPU3ALUA TEJI, B3AUMOJICUCTBUEC 3aPAI0B;

OTMCHIBATh MEXAHWUYECKOE JBIKEHUE, WCIIONB3YS (PU3UUCCKUE BEITUUMHBI:
KOOpJIMHATa, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca TeJja, CHuia,
UMITYJIbC TE€JA, KUHETUYECKAs SHEPrusi, MOTECHIMAJIbHAS SHEPIrus, MEXaHUUYECKas
paboTa, MEXaHWYECKas MOIIHOCTh, NPU ONKHCAHWU TMPABWIbHO TPAKTOBATH
(pv3uUecKuii  CMBICT MCIOJB3YEMbIX BEJMUWH, WX OOO3HAUCHUS W CIWHHIIHI,
HaXOJUTh (DOPMYITBI, CBA3BIBAIONINE MAHHYIO (DU3MUECKYIO BEIMUWHY C APYTUMH
BEJIMUYMHAMU,

OMUCHIBATh H3YUCHHBIC TEIUIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SBJICHUA,
UCTIONTB3YsT (PU3MUECKHE BEIWYWHBL. JaBJICHUE Ta3a, TEMIepaTypa, CpEaHss
KMHETHUYECKAs] SHEPrUsad XaOTHUUECKOTrO JBHXKCHHS MOJICKYJI, CPEAHEKBAApaTUUHAS
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHAS SHEprus, padora rasa,
KO (PUIMEHT TONIE3HOTO JACUCTBHS TEIJIOBOTO JIBUTATENISA, TIPW OMHUCAHUHU
MPaBWIBHO TPAKTOBaTh (DU3WUECKUI CMBICT HCIOJB3YEMBIX BEIWYWH, WX
0003HAYEHUS W CAWHWIBI, HAXOAUTh (OPMYJIBI, CBA3BIBAIONINE JAHHYIO
(bu3nUecKyro BEIMUUHY ¢ APYTUMH BETUUMHAM;

OMMUCHIBATh U3YUYEHHBIC YJICKTPUUYECCKUE CBOMCTBA BEIICCTBA U AJIEKTPUUYECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3YS (PU3WUECKHE BETUUMHBI. ICKTPUUCCKUHN 3apsij,
3JEKTPUUECKOE TOJI€, HANMPSHKEHHOCTD IO, NOTEHUHAI, PA3HOCTh MOTEHLIHAJIOB,
Py ONMHWCAHWHM TIPABWJIHHO TPAKTOBAaTh (PU3WUECKAM CMBICT HCIOIBb3yEeMBIX
BEJIMUMH, WX OOO3HAUCHWA W CIWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIIHE
JaHHYIO (PU3UYECKYIO BETMUUHY C IPYTUMHU BEIMUMHAMMU,

AHATM3UPOBATHh (PM3UUECKHUE TPOTIECCH U SBJICHUA, WCIIONB3YS (DU3NUECKHE
3aKOHBI M TTPUHIIUIIBL. 3aKOH BCeMUpHOTO TiaroTeHus, I, 11 u 111 3akonsl HetoTOHA,
3aKOH COXPAHEHUS MEXAHWYECKOW SHEPruu, 3aKOH COXPAHEHUA UMITYJIbCa,
MPUHIMIT CYMEPHNO3UIMKA CWJI, MPUHIMI PABHOMPABHUS HMHEPUHAIBHBIX CHCTEM
OTCU€TA, MOJICKYJIIPHO-KHHETHUECKYIO TEOPUI0 CTPOCHUA BEIIECTBA, TAa30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUUYECKOW SHEPrUU TEIJIOBOTO JBHKEHUS MOJEKYI C
aOCONIIOTHOM TeMIlepaTypoi, NMEepBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHEHUA
3JEKTPUYECKOTO 3apsAna, 3akoH KyJioHa, mph 3TOM pasauyarh CIOBECHYIO
(hbopMyTMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BHIPAKEHUE W YCIOBUA (TPAaHMIIbI,
001aCTH) MPUMEHUMOCTH,



OOBACHATh OCHOBHBIC MPHUHIUILI ACHCTBUS  MAIlUH, NOPUOOPOB H
TEXHUUYECKUX YCTPOMCTB;, pas3inuarh YyCJIOBUSA UX 0O€30MACHOTO WCIOJIb30BAHUA B
MOBCETHEBHON KU3HH,

BBITIOJTHATh JKCIEPUMEHTHI TI0 MCCIICIOBAHUIO (DU3UUECCKUX SBJICHUWA W
MPOLECCOB ¢ HCMOJIb30BAHUEM TMPAMBIX W KOCBEHHBIX HM3MEPEHUM, NPU STOM
dbopMmyupoBare mpobiieMy/3amady HW THNOTE3y y4eOHOTO SKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 TMPEIOKEHHOTO OOOpYIOBAaHUS, MPOBOAUTH OMNBIT W
(hopMyIIHPOBATH BHIBOJIHI,

OCYHICCTBIIATH MPSAMBIE M KOCBEHHBIC M3MEPEHUS (PM3NUSCKUX BEIMUWH, TIPH
3TOM BBIOMpPATh ONTUMAIbHBIA CIMOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHHIC
METObI OLEHKH MOTPEITHOCTEN U3MEPEHUH;

UCCJICIOBATh  3aBUCHMOCTH  MEXAY  (U3WUECKHUMH  BEIMUYMHAMH  C
WCMOJIb30BAHUEM MPSAMBIX W3MEPEHHUN, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(ukcupoBaTh PE3yNBTATHl TMOJYYCHHOW 3aBUCHUMOCTH (DU3UUYECKAX BEIUYMH B
BUJIE TAOMUIT ¥ TPapUKOB, ACTaTh BHIBOABI MO PE3yIbTaTaM HCCIICIOBAHNUS,

coOMmoIaTh MpasBuja 0€30MacHOro TPyJa MPH MPOBEACHUH MCCICIOBAHUN B
paMKax YyueOHOro »SKCIEPUMEHTA, YUe€OHO-MCCIEAOBATEIBCKOM M MPOCKTHOM
JEATEABHOCTA C MCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOHUCTB M J1aOOPATOPHOTO
000pyI0BaHUA,

pemarb pacu€THhIC 3aJaud C SIBHO 3aJaHHOM (PH3HUYECKOM MOJIEIIBIO,
UCIOJTb3Y S (PU3UUECKUE 3aKOHBI M MIPUHITMATIB, HA OCHOBE aHAIN3a YCIIOBHS 3a1aul
BEIOWpATh (PU3UUECKYIO MOJACIb, BBIACIATh (PU3MUECKUE BEIIMUUHBI M (hOPMYIIHI,
HEOOXOUMbIE A1 €€ PEIICHHS, MPOBOJUTh PAcuéThl U OLICHUBATH PEATIbHOCTh
MOJIYYCHHOT'O 3HAUCHUS (PN3NUECKON BETUINHBI,

pelIaTh KAUYECTBEHHBIE 33/1a4W. BBICTPAUBATh JIOTUYECKN HEMTPOTUBOPEUUBY IO
LEMOYKY PpACCYKACHUA C ONOPOM HAa W3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bM3uYeCKHe SBICHUSA,

WCMOJIb30BATh pu pELICHU U yUeOHbBIX 3a1a4 COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH T TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIIPETAITAN
¥ TIPEJICTaBJICHUS YUeOHOW W HAyYHO-TIOMYJISAPHONW WH(pOPMAITUHN, TTOJTYICHHOH W3
PaA3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATH TOTy4aeMyr0 HH(OPMAITHIO,

MIPUBOJINATH TIPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHE MPOILIECCOB OKPYXAIOIIEr0 MHPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

WCIOJIB30BATh TEOPETUUCCKUE 3HAHWSA MO (PU3UKE B TOBCETHEBHOM KU3HH
Ui obecnieueHuss 0€30MaCHOCTH MPU OOpallleHUH ¢ MPUOOpAMHU U TEXHUUYECKUMU
YCTPOUCTBAMHU, JJIsI COXPAHECHHS 37A0POBbA U COOJIOJICHUS HOPM 3KOJIOTHUYECKOTO
MOBEACHUSA B OKPYXKAKOIIEH CPEE,



paboTaTh B TIpYNNE€ C BBHIMOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
MJIAHUPOBATh paldOTy TPYNIbl, PAMOHAIBHO PACHOpeacsisaTh OOSI3aHHOCTH U
MJIAHUPOBATh ACATEIILHOCTh B HECTAHAAPTHBIX CUTYALMAX, aJIEKBATHO OLECHHUBATH
BKJIaJ KQXKJIOTO U3 YYACTHUKOB T'PYIIIbI B PEIICHUE PAacCMaTPUBAEMOM MPOOIEMBI.

K koniy oOyuenus B 11 kjacce mpeaMeTHbie pe3yjbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXKaTh C(hOPMUPOBAHHOCTD Y OOYUAIOTIIMXCA YMEHUH

JEMOHCTPUPOBATh HA TIPUMEPAX POJb U MecTO (pu3ukm B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4YHOM KapTUHBI MHUPA, B PA3BUTUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B TPAKTHYECKOU NEATEIIBHOCTU JIOAEH, LEJIOCTHOCTh U E€OUHCTBO
(pm3rUecKol KapTUHBI MUPA,

YUWATHIBATh TPAHUIBI TPUMEHEHUS W3YUYCHHBIX (PU3AUECCKUX MOJEICH:
TOUYEYHBIN ANEKTPUUECKUHN 3apA/, JIyd CBETA, TOUCUHbI UCTOUHHUK CBETA, ANCpHAA
MOJEITb aTOMa, HYKJIOHHAd MOJEIh aTOMHOTO sapa MPH PErmieHUH (PU3NIECKux
3a/1ad,

pacno3HaBaTh (pU3nUecKHue ABICHUA (TPOLECCH) U OOBACHATHh WX HA OCHOBE
3aKOHOB AJICKTPOIUHAMUKHA W KBAHTOBOH (DHU3HUKH: JIEKTPUUECKAS] TPOBOIUMOCTH,
TEIJIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE NIEHCTBUS TOKA, B3aMMOJCHCTBHUE
MarHUTOB, SJICKTPOMArHUTHAsA WHAYKUIUA, ACHCTBUE MArHUTHOIO TIOJISI Ha
MPOBOAHUK C TOKOM M JBHXKYIIUMHCA 3apsan, SJICKTPOMArHUTHBIE KOJeOaHUS W
BOJIHBI, MPAMOJIMHEWHOE PACIPOCTPAHCHUE CBETA, OTPAXKEHHE, NPEIOMIIEHHUE,
uaTepdepeHnys, mudpakums W TOMAPU3AMsS  CBETa, MAWCIEPCHS  CBETA,
dhotosnexrpuaeckuii 3¢ddekt (hoTodrdgdekT), CBETOBOE MaBaecHNE, BOSHUKHOBEHHE
JIMHEMYATOro CIIEKTpa aroMa BOJAOPOJAA, €CTECTBEHHAasd W MCKYCCTBEHHAs
PaaOaKTUBHOCTH;

OTMCHIBATh W3YUYCHHBIC CBOMCTBA BEIIECTBA (ANEKTPHUUCCKUE, MArHUTHBIE,
ONITHYECKHUE,  DJIEKTPUUYECKYI0  TPOBOAUMOCTh  Pa3IMUHBIX  Cpea) |
ANEKTPOMArHUTHBIC SBJICHUS (TIPOIECCHI), HCTONB3YsSI (DU3MUESCKHE BEITMUUHBI:
AJEKTPUYECKUIN 3apsj, CHIA TOKA, JICKTPUUECKOE HAMPKEHUE, BJIEKTPUUECKOE
COMPOTHUBIICHUE, PA3HOCTh MOTECHUUAJIOB, SJEKTPOJBHXKYIIAsA CUjia, padoTa TOKa,
WHIYKIHWS MarHATHOTO TMOjs, cwia Amnepa, cuia JlopeHila, WHIYKTHBHOCTb
KATYIIKW, SHEPrus SJICKTPUYECKOTO M MArHUTHOTO TOJIEH, MEpUOJ M 4acToTa
Kojie0aHuii B KOJeOaTeIbHOM KOHTYpe, 3apsii W cwia TOKa B TMpoIecce
rapMOHWYECKHAX DJICKTPOMArHUTHBIX KojicOaHuH, (OKyCHOE paccTosHuE W
ONTAYECKAs] CWJIa JIMH3BI, TIPU OMHWCAHWM TPABUJILHO TPAKTOBATh (DU3MUECKHUI
CMBICJT HUCIOJIb3yEMbIX BEJIMYMH, HUX OOO3HAUECHUS W €IMHUIBI, YKa3bIBaTh
(opMysIBI, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTHMH
BEJIMUMHAMU,

OMUCHIBATh HW3YUCHHBIC KBAHTOBBIC ABJICHUA W MPOLIECCHI, UCHOJIb3Ys
(uzuUecKre BENMUYUHBI. CKOPOCTh SJICKTPOMATHUTHBIX BOJIH, JJTHHA BOJIHBI H



4acTOTa CBETA, SHEPTHUS W UMIMYJIbC (POTOHA, MEPUO/ TTOJTypaciiaia, YHEPTHS CBSAZH
aTOMHBIX SI7IEp, TPH ONMHUCAHWW TMPABUIBLHO TPAKTOBATh (DUBMUECKUH CMBICI
UCIIOJIb3YEMbBIX BEJIMYWH, WX OOO3HAYEHWA W CIWHWIIGI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIONINE JAHHYIO (DU3MUECKYIO BEIIMYWHY C JPYTAMHA BEITUYMHAMM,
BBIYHCITATH 3HAUCHHUE (PU3NUECKON BETUUNHBI,

aHANM3UPOBATHh (PU3UUECKHUE TPOIECCH U SABJICHUA, WCIIONB3Ys (DU3HUECKHE
3aKOHBI W MPUHLMIIBI; 3aKOH OMa, 3aKOHBI MOCIEA0BATENBHOTO U MAPALIEIbHOTO
COCIMHEHUA TPOBOMHUKOB, 3aK0oH J[xoyns—JIeHna, 3aKOH AIEKTPOMarHUTHOM
WHIYKITUH, 3aKOH MPAMOJUHEHHOTO PacCIpOCTPAaHEHHUS CBETA, 3aKOHBI OTPAXKCHUS
CBETA, 3aKOHBI TMPEJIOMJICHUSA CBETa, ypaBHeHHWe OiHmTerHa s ¢dororddexra,
3aKOH COXPAHCHHS JHEPTHHU, 3aKOH COXPAHCHHWS HWMITYJIbCA, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsja, 3aKOH COXPAHEHHUs MAcCOBOr0 4ucia, mocryiarel bopa,
3aKOH PAMOAKTHBHOTO Paclaaa, Py 3TOM Pa3InyaTh CJIOBECHYIO (pOPMYIHPOBKY
3aKOHA, €ro MaTeMaTW4YeCKOe BBIPAKEHWE M YCIOBUA (TpaHUIlbl, 00JacTH)
MPUMEHUMOCTH,

OTIPENENIATh HATIPABJICHUE BEKTOPA WHIYKIIMA MarHUTHOTO TIOJIS TIPOBOJHUKA
C TOKOM, CHJIbI AMriepa u crutbl JIopeHta;

CTPOUTh M OIKCHIBATh H300PAKEHHE, CO3JABAEMOEC IUIOCKHM 3€pKaJIoM,
TOHKOH JIMH30M,

BBITIOJTHATD JKCIIEPUMEHTHI TI0 MCCIICOBAHUIO (DU3UUECCKUX SBJICHUWA W
MPOIIECCOB C HCIOJIb30BAHUEM TPSIMBIX W KOCBCHHBIX HM3MEPEHHUH: TIPU STOM
dbopMmyupoBarte mpobiieMy/3amady HW  THUINOTE3y Y4e€OHOTO DKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUTOKEHHOTO OOOPYIOBAHUSA, MPOBOJWUTH OIBIT H
(hbopMyITHPOBATH BHIBO/IHI,

OCYIICCTBIISITH MPSAMBIE M KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEMUWH, TIPH
ATOM BBIOMPATh ONTUMAJIBHBIN CIOCOO W3MEPEHUS M WMCMOJIH30BaTh HM3BECTHHIC
METObI OLEHKH MOTPEIIHOCTEN U3MEPEHU N,

WCCJICI0OBATh 3aBUCUMOCTH (DU3MUECKMX BEJIMYWH C HCIOJIb30BAHUEM
MPAMBIX WM3MEPEHHI: TPH HSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH
PE3YNIBTATHl TONYYECHHON 3aBUCUMOCTH (DM3MUECCKUX BEIWYMH B BHUAC TAOIUI] W
rpaduKoB, AeTIaTh BEIBOABI IO PE3yIbTaTaM UCCIICAOBAHNS,

coOmoiaTh MpaBuja Oe30MacHOro TPyJa MPH MPOBEACHUH MCCICIOBAHUN B
paMKax YyuyeOHOro »SKCIEPUMEHTA, Y4e€OHO-MCCIEAOBATEIBCKOM M MPOCKTHOM
JEATEIBHOCTU C KMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOHUCTB M J1aOOPATOPHOTO
000pyI0BaHUA,

pemarh pacuéTHBIC 3aaud C SBHO 33JaHHOW (DU3MUECKOW MOJEIbIO,
UCIIOJTb3YS (PU3UUECKUE 3aKOHBI M MIPUHITMTIB, HA OCHOBE aHAM3a YCIIOBHS 3a/1aul
BEIOWpATh (PU3UUECKYIO MOJACID, BBIACIATh (PM3MUECKUE BEIIMUUHBI M (hOPMYIIHI,



HEOOXOMMbIE JJi1 €€ PEIICHHS, MPOBOJUTh PACUEThl U OLICHUBATH PEATIbHOCTh
MOJIYYCHHOT'0 3HAUCHUS (PN3NUECKON BETUINHBI,

pelaTh KaUeCTBEHHBIE 3a1aUM . BBICTPAUBATh JJIOTHYECKA HEMTPOTUBOPEYHUBY IO
LENOYKY PACCY)KACHUN € ONMOPOM HA M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bM3UYCeCKHE SBICHUSA,

HCTIOJIb30BATh pH peleHnu yUeOHbBIX 3ama4 COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH T TIOWCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAITAN
¥ TIPEJICTaBJICHUS YUeOHOW W HAyYHO-TIOMYJISAPHONW WH(pOPMAITUHU, TTOJTYICHHOH W3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATH TOJTydaeMyr0 HH(OPMAITHIO,

OOBSCHATh MPUHLMUIBI JCHCTBUS MAlIWH, MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iauyaTh yCJIOBHUSA UX 0€30MaCHOTO MCMOJIb30BAHUA B MOBCEIHEBHOM
YKW3HU,

MIPUBOINATH TIPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHh, B OOBACHEHUE NPOLIECCOB OKPYXKAIOIIET0O MHUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUH,

WCIIOJIb30BATh TEOPETHUCCKUE 3HAHWSA MO (PU3UKE B TOBCETHEBHOM JKU3HH
Uil oOecniedeHuss 0€30MaCHOCTH MPU OOpallleHUU ¢ MPUOOPAMHU U TEXHUUYECKUMU
YCTPOMCTBAMHU, AJIsI COXPAHECHHS 3JA0POBbA U COOJIOJICHUS HOPM 3KOJIOTMYECKOTO
MOBEACHUS B OKPYKAKOIIEH CPEE,

paboTtaTh B TIpYNNE€ C BBHIMOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
MJIAHUPOBATh padOTy TPYIIbI, PAUOHAIBHO PacOpeAcysaTh O0S3aHHOCTU U
IUIAHUPOBATh AEATENBHOCTh B HECTAHIAPTHBIX CUTYALHUAX, AACKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIbI B PEIICHUE PacCMaTPUBAEMOM MPOOIEMBI.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHO# OBPA30OBATEJILHOU ITPOT'PAMMBbBI

10 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJabTATBI 0CBOGHHSI OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbI CpPeIHero o0mero o0pa3oBaHus

10.1

JleMOHCTpUpPOBaTL Ha TpUMEpax pojib U MeCcTo (PU3uKH B
(hOpMHUPOBAHUY COBPEMEHHOW HAy4YHOU KapTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHON TEXHUKH U TEXHOJIOTUM, B MPAKTHUYECKON AEATEIbHOCTH

Jronen

10.2

Y4UTBHIBaTh IPAaHULBI TPUMEHEHUST U3YYCHHBIX (PU3NUECKUX MOJEINEH:
MaTepHajbHasi TOYKA, WHEpPLHAlbHAasi CHUCTeMa OTCYETa, aOCOJIOTHO
TBEPAOE TENO, UNCANBHBIN a3, MOJAEIN CTPOCHUS ra30B, JKUAKOCTEH U
TBEPABIX TeEJ, TOYEUHBIA OJJIEKTPUYECKUN 3apsAl — MpU pPELICHUH

busnveckux 3agad

10.3

PacnosnaBate pusnueckue sBieHUs (MPOLIECCHI) U OOBACHATh MX HA
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KMHETUYECKOH TEOpHU
CTPOGHHsI BEUIECTBA U  JJIEKTPOAUHAMHMKH. pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBUXKEHHE, CBOOOMHOE MajeHHe
TeJ, IBIKEHHE IO OKPYXHOCTH, HWHEPLUS, B3aHMMOACHCTBHE TEI,
nuddysus, OpPOYHOBCKOE IBIKEHUE, CTPOCHHE  KUIAKOCTEH U

TBEPABIX  TeJ, HW3MEHEeHHe oO0béMa Tenm TMpPU  HarpeBaHUU

,
(oxnaxkeHuu), TEIUIOBOE pPaBHOBECHE, HCMAPEHHE, KOHIEHCAIHs,
[IaBJICHHE, KPUCTAJUTM3ALIMSA, KUIEHHE, BIAXKHOCTb  BO3IYyXa,
MOBBIMICHUC AABJICHUA ra3a rpu €ro Harp€BaHuu B 3aKPBITOM COCYAC,
CBsI3b MEXJAy IMapamMeTpaMH COCTOSIHHsS Tra3a B H30MpOoLeccax;

SJICKTPU3aluAa TCI, B3aNMOJCHUCTBHE 3apsaa0B

104

OnuceBaTh MEXaHMYECKOE MABIDKEHHE, HCIOJNB3Ys  (PU3HUECKHe
BEJIMYUHBI. KOOPJAWHATA, MyTb, MEPEMELICHUE, CKOPOCTb, YCKOPEHHE,
Macca Tejla, CWIA, HMIYJbC TeNa, KUHETUYECKas DHEPrud,
NOTEHIMAJIbHAsT SHEPrus, MeXxaHuueckas paboTa, MeXaHHYeCKas
MOIITHOCTB;, TIPH ONMMCAHUH MPABIIBHO TPAKTOBATH (PH3HUECKUI CMBICI
UCTIOJNIB3YEMBIX BEJIMYMH, MX OOO3HAUEHHUs] U EIUHUIII, HAXOIHUTh
(bOopMyJIBI, CBSI3BIBAIOLINE NAHHYIO (PH3UUECKYIO BEIUYUHY C APYTHMHU

BEJINMYHNHaAMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIJIOBLIC CBOMCTBA Te€JI M TEMJIOBLIE




SIBIEHUS, HWCMOJB3ysl (U3MUYECKWE BeNMYMHBI. JaBJIEHHE rasa,
TEMIepaTypa, CpPeaHsisi KUHETHYECKas JHEPrusi XaOoTHYECKOTO
OBW)KEHUsI MOJIEKYJ, CpeIHeKBaapaTHYHAs CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIMJIOTHI, BHYTPEHHsisi dHeprusi, pabota rasa,
KO3 (QUIIMEHT TMOJIE3HOrO JAEWCTBHSI TEIUIOBOTO JABUTATENS, TIPU
OTUCAHUU NPaBUJIILHO  TPaKTOBAThb buznueckuit CMBIC]T
UCTIOJIb3YEMbIX BEJIMUYMH, UX OOO3HAYEHHUS U EIMHUIIbI, HAXOMWTb
(bopMyJibl, CBA3BIBAIOINNE NAHHYIO PU3UYECKYIO BETUYHHY C APYTHUMU

BCJINMYMHaAM

10.6

OnucbBaTh M3YYEHHBIE JJIEKTPUYECKHE CBOWCTBA BEINECTBA M
SJEKTPUUECKHEe  SBJIEHHUs (MPOLIECCHI), HCIONB3ysd  (pU3NUIecKue
BEJIMYUHBI.  JJIGKTPUYECKUH  3apsi,  JJIEKTPHUYECKOE  TOJIE,
HANpsDKEHHOCTb  TOJIS, TMOTEHLHWAN, Pa3HOCTh TNOTEHIHAIOB, IpPHU
OMUCAHUH MPABHJIBHO TPAKTOBATH (PU3NUECKUN CMBICI HUCTIOIB3YEMbIX
BEIMYNH, WX OOO3HAYEHHS W ENUHUILBI, YKa3blBaTb (POPMYJIBI,
CBSI3BIBAIOIIME JAaHHYK  (PU3MYECKYI BEIMYMHY C JPYTHMHU

BEJINMYHNHaAMU

10.7

aHAMM3UPOBaTh (PU3MUECKUE TMPOLECCHl U SIBICHHS, HCIOJb3Ys
¢du3nyeckre 3aKOHBI U MPUHLUIIBL 3aKOH BCeMHPHOTo TsaroteHws, 1, 11
u III 3axonel HprOTOHA, 3aKOH COXPAaHEHUS] MEXaHUYECKON 3HEPIUH,
3aKOH COXPAHEHUs MMIMYJIbCAa, IPUHLUI CYNEPIO3ULUN CUJI, TPUHLUI
paBHONPAaBUs WHEPLUANBHBIX CHUCTEM OTCUYETA, MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHHUS BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpenHel KUHETUYEeCKOM 3HEPruH TEIJIOBOIO JBHXKEHMsSI MOJIEKYN C
abCOJIFOTHOM TeMMepaTypoid, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHHUs1 DJJIEKTPUYECKOro 3apsfa, 3akoH KynoHa, npu 5ToM
pa3nu4aTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKoe

BBIPAXKEHUE U YCIOBUS (TPaHULIBL, O0JIACTH) TPUMEHHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPHUHLMITEI ACHCTBUS MAIlWH, NPHOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3nnyaTh YCIOBUS UX 0e30MacHOro

HUCIIOJIb30OBAHUA B HOBCGHHGBHOfI JKU3HHU

10.9

BrImomaHsaTs SKCIMEPUMEHTBI IO UCCIICAOBAHUTIO (1)I/ISI/II'IGCKI/IX SIBJIEHUH U
MIPOLIECCOB € UCIOJIB30BAHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUN, IIPH
sToM ¢opMynupoBark npodaemy (3amady) W THIOTE3y y4eOHOTO
SKCIePUMEHTa,  coOMpaTh  YCTAHOBKY U3  IMPEJIOKEHHOTO

000pyaOBaHUs, TPOBOAUTH OMBIT U POPMYIHPOBATH BBIBOIBI

10.10

OCYH.IGCTBJ'[SITB NnpsAMbI€ W KOCBCHHBIE U3MCPCHUA (I)I/ISI/ILIGCKI/IX

BCJIUYHH, MpPU 3TOM BbI6I/IpaTb ONTUMAJIBHBIHA CIOCO0 HU3MCPCHUSA U




HUCIIOJIb30BATh U3BCCTHBLIC ME€TObI OLICHKU HOFpeLHHOCTefI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHCUMOCTH MEXKAY (U3UUECKUMU BEJIUYMHAMU C
UCTOJIb30BAHMEM TIPSMBIX HM3MEPEHHI; TPU 3TOM KOHCTPYHPOBATH
YCTAaHOBKY, (UKCHUPOBATh pPe3yJbTaThl TOJYUYEHHOW 3aBUCUMOCTH
(U3NYECKUX BETMYHH B BUAe TaOMUI U rpadUKOB, ANaTh BHIBOIBI IO

pes3yJpTaTaM UCCIeI0BaHUs

10.12

Cobmonate mpaBmia  0e30macHOro  Tpyna TMpH  NPOBEACHUHU
UCCIIEOBAHMA B  paMKax y4eOHOro SKCIepUMeHTa, y4eOHO-
UCCJIEI0OBATENBbCKON U MPOEKTHON AEATENBHOCTH C HCHOJIb30BAHUEM

U3MEPUTENBHBIX YCTPONUCTB U 1a00paTOPHOTro 000PYHOBAHHUS

10.13

Pemarp pacuérHble 3a1auu C SIBHO 33JaHHOH (PH3MUECKONW MOJEINBIO,
UCTIONB3Ysl (pU3MUECKHe 3aKOHbl M TNPUHLMIIBI, HA OCHOBE aHAJM3a
yCIOBHSI  3a7a4dl  BBIOMpAaTh (PU3HUYECKYI0O MOJENb, BBIIENATH
(dusnueckre BeNMUIUHBI U (HOPMYJIbI, HEOOXOIUMbBIC NJIsi €€ pPEelIeHUS,
NPOBOJUTH PACUYETHI U OLIEHUBATH PEATIbHOCTD MOJYYEHHOTO 3HAUYCHUS

(U3UUECKON BETMIMHBI

10.14

Pemats Kaue€CTBECHHbBIC 3a7a4u: BBICTPanBaTh JIOTUYECKHU
HETPOTUBOPEUMBYIO LIEMOYKY PACCYKIEHUN C OMOPON HAa HU3yUEHHbIE

3aKOHbI, 3dKOHOMCPHOCTH U (I)I/ISI/ILIGCKI/IG ABJICHUA

10.15

Ucnonp3oBarh MNpU  peUIEHMH Yy4eOHBIX 3a/1a4  COBPEMEHHBIC
UH(POPMALIMOHHbIE TEXHOJIOTUU [UIsI TOMCKA, CTPYKTYpHUPOBAHUS,
UHTEPNpPETAllMA M TPENCTaBIeHHUs] y4eOHOW W Hay4yHO-NOMYJSIPHOHN
UH(pOpPMALNY, TIOJYYEHHOW W3 PAa3JIMYHBIX HUCTOYHUKOB; KPUTHUECKH

aHAJM3UPOBATh MOTYyYaeMyHo HH(POpMAIIo

10.16

[IpuBoauTh NMpUMEpHl BKJIANa POCCHHCKUX M 3apyOEKHBIX YUYEHBIX-
($U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHH

10.17

HUcnonb3oBarh TeOpETHUYECKHE 3HAHHS MO (PHU3UKE B MOBCEIHEBHOMN
KU3HH [J1s1 obecriedeHnst 6€30MacHOCTH MPU oOpaIieHuu ¢ mpudopamu
U TEeXHUYCCKUMU YCTpOfICTBaMH, AJie COXpaHCHUA 3A0POBbA U

COOMIOCHNUST HOPM 3KOJIOTMYECKOTO TIOBEACHHUS B OKPYIKAIOLIeH cpene

10.18

PaboTaTh B rpyrre ¢ BBIIOJHEHHEM PA3IMYHBIX COLUATBHBIX POJIeH,
IIAHUPOBaTh  paboOTy  TPyNmbl,  PAaNMOHAIBHO  PACHpPENeNsiTh
00SI3aHHOCTH W IJIAHUPOBATh AESITEJIPHOCTh B HECTAHIAPTHBIX
CUTyalUMsAX, aJAEKBATHO OLIEHMWBATh BKJAJ KaXKIOTNO M3 YYACTHUKOB

TPYIIIbI B PEIICHNE PACCMATPUBAEMON MPOOIEMBI




11 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJabTATBI 0CBOEHHS OCHOBHOH
o0pa3oBaTe/IbHOI NPOrpaMMbI CpPeIHero o0mero o0pa3oBaHus

11.1

JleMOHCTpUpPOBaTL Ha TIpUMEpax pojib U MeCcTo (PU3uKH B
(hOpMHUPOBAHUH COBPEMEHHOW HAy4YHOU KapTUHBI MHUpPA, B PAa3BUTHH
COBPEMEHHON TEXHUKH U TEXHOJIOTUM, B MPAKTHUYECKON AEATEIbHOCTH

JFO/IeH, HEeTTOCTHOCTD U €AIMHCTBO (PU3MUYECKOH KapTHHBI MUPA

11.2

Y4UTBHIBaTh IPAaHULBI TPUMEHEHNST U3YYCHHBIX (PU3NUECKUX MOIEINEH:
TOYEYHBINA 3JICKTPUYECKUN 3apsAh, siAepHas MOJAEIb aTOMa, HyKJIOHHAs

MOJIeJIb AaTOMHOT'O SIApa MPH pelleHn! PU3NIECKUX 3a1a4

11.3

Pacnio3HaBars (usmnueckue siBneHUs (mpouecchl) U OOBACHATh UX HA
OCHOBE 3aKOHOB  DJJIGKTPOAMHAMHUKA M  KBAHTOBOH  (PU3HKH:
3JNEKTPUYECKasi TPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JEHCTBUSI  TOKQ, B3aUMOJIEIICTBUE  MAarHUTOB,
SJEKTPOMATHUTHAS MHAYKLUS, JEHCTBME MArHUTHOTO TONA Ha
NPOBOJHUK C TOKOM M JBIXKYIIUHCS 3apsid, 3JIEKTPOMATrHUTHbBIE
KOoe0aHusT W BOJIHBL, MNPSIMOJMHEHHOE pPAacCIpOCTPAaHEHHE CBETA,
OTpaXeHHe,  MpeloMiIeHHe,  uHTepdepeHUus,  audpakuus u
NOJIIPU3ALINS CBETa, AMCIIEpCHsl cBeTa, (PoTodnekTpudeckuii 3dhdext
(potoaddexT), cBETOBOE MAaBICHWE, BO3HHUKHOBEHHE JIMHEHYATOrO
CIeKTpa aToMa BOAOPOAA, €CTECTBEHHass W  HUCKYCCTBEHHAs

PaanOaKTUBHOCTD

114

OnuceiBaTh W3y4YEHHBIE CBOWCTBA  BEIIECTBA  (BJIEKTPHUUECKHE,
MarHUTHBIE, ONTUYECKHE, SJIEKTPUUECKYIO MPOBOAUMOCTb PA3JIMUHBIX
cCpea) ¥ DJIEKTPOMATHUTHBIE SIBJIEHUS (MIPOLECCHI), HCIIOJB3Ys
¢dusnyeckne  BeNMYMHBI.  JJEKTPUUYECKHH  3apsd, CHa  TOKa,
SNEKTPUUECKOE  HAMpPSDKEHHE,  SJEKTPUYECKOE  CONMPOTHBICHUE,
pasHocTh morenrmainos, DJIC, paboTa TOka, WHIYKIUS MarHATHOTO
nojisi, cujna Awmmepa, cuina JlopeHIa, HMHAYKTUBHOCTb KAaTYIUKH,
SHEPrusl 3JEKTPHYECKOTO M MArHUTHOTO MOJIEH, Mepuoa U 4acToTa
KosiebaHull B KOJIeOAaTENbHOM KOHTYpE, 3apsii M CHJIa TOKa B MPOLIECCe
rapMOHHUYECKUX  3JIEKTPOMArHUTHBIX  KOJICOaHMI, doxycHoe
pacCTOsiHME W ONTHYECKasl CHJa JIMH3BI, MPHU OMUCAHWM IPABUIBHO
TPAaKTOBaTh (PUINYECKUH CMBICH HCHOJB3YEMBIX BEJWYHMH, UX
0o0O3HaueHWs] W eOUHUIIBl, YKa3blBaThb (HOPMYJIbL, CBSI3bIBAIOIINE

AAHHYHO (I)I/ISI/ILIGCKYI-O BCJIMYHUHY C APYTUMHU BCJIMYHNHAMU




11.5

OnuchIBaTh U3YUEHHBIC KBAHTOBBIE SIBJICHUS M MPOLECCHI, UCTIONb3YS
(dusndeckue BETMYUHBL, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA
BOJHBI W YaCTOTa CBETA, JHEPrus M UMMYJIbC (OTOHA, MEPUOI
MOoJilypacnana, OSHEPrusi CBSA3M ATOMHBIX sA€p, IPU OMNHUCAHUU
MPaBUJIBHO TPAKTOBATH (PU3MUECKHUI CMBICIT UCIIOIb3YEeMbIX BEJIMYMH,
ux 00O3HAYEHWsI W E€NWHHIBI;, YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOIIUE
NaHHYI0 (PU3UYECKYIO BEJTMYUHY C IPYTUMHU BEJIMYUHAMH, BIYHCIISTD

3Ha4YeHHE (PU3NUECKON BEJTUIMHBI

11.6

AHanmu3upoBaTh (HU3MYECKHE TPOLECCHl M SIBJIEHUS, HCIIONb3Ys
¢usnyeckne 3akOHBI W NpUHUMIBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIPHOTO W MapajieNbHOIO COEAUHEHUs MPOBOAHUKOB,
3akOH JI>xoyns — JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM MHAYKLUH, 3aKOH
NPSIMOJIMHEITHOTO PaclpOCTPAHEHUs! CBETA, 3aKOHbI OTPAaXKEHUsS CBETA,
3aKOHBl  MpEeJIOMJIEHUsl CBeTa, ypaBHEHMe  OMWHIITeWHa I
doTtorddexra, 3aKOH COXpPaHEHHs] HHEPrUM, 3aKOH COXPAHEHUs
UMITyJIbCA, 3aKOH COXPaHEHUs DJJIEKTPUUECKOTO 3apsifa, 3aKoH
COXpaHEHHUs  MaccOBOro  4ucla, nocTynarel bopa, 3akoH
paZAMOaKTHUBHOIO pacnaja, TMpU OTOM  pas3iudaTb CIIOBECHYIO
(bOpMYyIHPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOe BBIPAKEHHUE U YCIOBHS

(rpannLbl, 006J1ACTH) MPUMEHHUMOCTH

11.7

Onpenens{Tb HalpaBJICHUEC BCKTOPa HWHAYKLIUMKU MArHUTHOrO 1OJIA

MPOBOJHUKA C TOKOM, CHJIbI AMrniepa u cuiibl JlopeHua

11.8

Ctpouth ¥ ONKCHIBATHL H300pa)KEHUE, CO3/IaBaeMOE  IJIOCKUM

3€pKaJIOM, TOHKOH JIMH301

11.9

BrImomaHsaTs SKCIMEPUMEHTBI ITO UCCIICAOBAHUIO (1)I/ISI/II'IGCKI/IX SIBJIEHUH U
MIPOLIECCOB € UCIOJB30BAHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUN, IIPH
sToM ¢opMynupoBarh npodaemy (3amady) W THIOTE3y y4eOHOTO
SKCIIePUMEHTa,  coOMpaTh  YCTAHOBKY U3  IMPEJIOKEHHOTO

000pyaOBaHUs, TPOBOANUTH OMBIT U POPMYIHPOBATH BBIBOIBI

11.10

OCYH_IGCTBJ'[HTB NnpsAMbI€ W KOCBCHHBIE U3MCPCHUA (I)I/ISI/ILIGCKI/IX
BCJIUYHH, MpPU 3TOM BbI6I/IpaTb ONTUMAJIBHBIHA CIIOCO0 HU3MCPCHUSA U

HUCIIOJIb30BAaTh U3BCCTHLIC METO bl OLICHKU HOFpeLHHOCTefI I/ISMepeHI/Iﬁ

11.11

UccnenoBaTh 3aBUCHMOCTH (PU3UUECKUX BEIIUYMH C HCIOJIb30BAHHUEM
OPsIMBIX ~ U3MEPEHUH; MpPU 5TOM KOHCTPYMPOBAaTb YCTaHOBKY,
(UKCHUpPOBATH PE3YJBTAThl MOJYYEHHOH 3aBUCUMOCTH (PUIHUECKUX
BEJIMYMH B BHJE TaOIHL U rpaduKoB, NeNaTh BBHIBOIBI [0 PE3yJIbTaTaM

HuccjacaoBaHus

11.12

CobGmronate mpaBwia 0€30mMacHOrO TpyAa TMPU  MPOBEACHHH




UCCJIENOBAHUH B paMKax ydeOHOro SKCIepUMeHTa, y4ueOHo-
HCCJIEOBATEIBbCKON U MPOEKTHOMN NEITENbHOCTH C MCIOJb30BAHUEM

U3MEPUTEJBHBIX YCTPONUCTB U 1ab0opaTopHOro 000pyAOBaHHS

11.13

Pemarp pacuérHble 3a1auu C SBHO 3aJaHHOH (PH3MUECKONW MOJEINBIO,
UCTIONB3Ysl (pU3MUECKHe 3aKOHbl M TNPUHLMIIBI, HA OCHOBE aHAJM3a
yCIOBHSI  3a7a4dl  BBIOMpAaTh  (PU3HUYECKYIH0O MOJENb, BBIIENATH
¢duznueckue BeNMUIUHBI U (HOPMYJIBI, HEOOXOIUMbBIC NJIsl €€ pEelIeHUS,
NPOBOJUTH PACYETHI U OLIEHUBATH PEATIbHOCTD MOJYYEHHOTO 3HAUYCHUS

(U3UUECKON BETMIMHBI

11.14

Pemats Kaue€CTBECHHbBIC 3a7a4u: BBICTPanBaTh JIOTUYECKHU
HETPOTUBOPEUUBYIO LIENMOYKY PACCYKIEHUN C OMOPON HAa U3YyUYEHHBIC

3aKOHbI, 3dKOHOMCPHOCTH U (I)I/ISI/ILIGCKI/IG ABJICHUA

11.15

Ucnonp3oBarh MNpU  peUIEHMH Yy4eOHBIX 3a/1a4  COBPEMEHHBIC
UHPOPMALIMOHHbIE TEXHOJIOTUU [UIsI TOMCKA, CTPYKTypHUPOBAHUS,
UHTEPNpPETAllMA M TPENCTaBlIeHUs] y4eOHOW W Hay4yHO-NOMYJISIPHOHN
UHpOpPMALNY, TIOJYYEHHOW W3 PAa3JIMYHBIX HUCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATH MOTYyYaeMyH0 HH(POpMAIIO

11.16

OOBSICHATh TPUHLMIIBI EHCTBUS MALINH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB;, pa3jnyarh YCJIOBUS HX O€30MacHOrO HCIIOJb30BAHHS B

IOBCEIHEBHON KU3HU

11.17

[IpuBoauTh MpUMEpHl BKJIANa POCCHHCKUX M 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYIKAFOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHH

11.18

Hcnonb3oBarh TeOpETHUECKHE 3HAHWS MO (PHU3UKE B MOBCEIHEBHOMN
KU3HH [J1s1 obecriedeHnst 6€30MacHOCTH MPU OOpaIieHuu ¢ mpudopamu
U TEeXHHUYCCKUMU YCTpOfICTBaMH, AJi1 COXpaHCHUA 3A0POBbA U

COOMIOCHNUST HOPM 3KOJIOTMYECKOTO TIOBEACHHUS B OKPYIKaIOLIeH cpene

11.19

PaGoTarh B rpymnme ¢ BBIMOJHEHHEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboOTy  TPYNIbL,  PAlMOHAIBHO  PACHPENeNsATh
00s13aHHOCTH ¥ IUIAHUPOBATH JESTEIBHOCTD B  HECTAHAAPTHBIX
CUTyalMsAX, aJeKBATHO OLICHWBATb BKJAJ KaXXAOr0 W3 Y4YaCTHUKOB

IPYIIBI B PELIEHHE PaCCMaTPUBAEMOH TpoOIEMBbI




INPOBEPAEMBIE DJIEMEHTBI COAEP/KAHUSA

10 KVIACC

Kon
pa3aena

Kon nposepsiemoro
3J1eMeHTAa

IIpoBepsiemMbie 3J1€eMEHTBI COAEPRAHUSA

OU3UKA U METO/JIbI HAYVUYHOI'O IIO3HAHUA

1.1

®dusuka — Hayka o npupone. Hayunble
METObl MO3HAHUS OKpy-Karouero mupa. Ponb
SKCIIEPUMEHTA W TEOPHM B IPOLECCE

MO3HAHMSA PUPOABL. JDKCIIEPUMEHT B (pH3HKe

1.2

MopenupoBanue (HU3NYECKUX SBICHUH U
npoueccoB. Hayunele runorespl. Puszndeckue
3aKOHBbI U Teopuu. ['paHULIBl TPUMEHUMOCTH
buznHecKux 3aKOHOB. [TpuHuMn
coorBercTBUsL. Pomb u Mecro (QU3UKH B
dbopmupoBaHUH COBPEMEHHOI Hay4HOU
KapTUHBI MHUPA, B MPaKTUYECKOU

eI TeIbHOCTH JIFOEN

MEXAHUWKA

#H#HPar##KTHEMATHUKA

2.1.1

MexaHndeckoe JABUKCHUC. OTHOCUTEILHOCTD
MCXaHHUYCCKOI'O ABMKCHUS. Cucrema oTcuéra.

Tpaexropus

2.1

ITepemernenue, CKOpOCThb (CpPEemHssl CKOPOCTb,
MIHOBEHHAss  CKOPOCTb) W YCKOpPEHHE
MaTepI/IaJIbHOfI TOYKH, HUX IMPOCKLUHKU Ha OCHU
CUCTEMBI KOOPAMHAT. Crnoxenne

MEePEMELICHUN U CIIOXKEHUE CKOPOCTEN

PasroMepHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE IBIDKEHUE. I'paduku
3aBHCUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHUH, yTH 51 nepemMeLneHus

MaTepHaHbHOﬁ TOYKH OT BPCMEHU




CeobonHoe mageHue. YCKOpeHne CBOOOIHOTO

naaeHu:A

2.15

Kpusonuneitnoe nsuxenue. PaBHOMepHOE
ABHUIKECHHE MaTepHaHbHOﬁ TOYKH 10
OKPY’KHOCTU. YTJIOBasi CKOPOCTb, JUHEHHast
CKOPOCTb. Ilepuon 51 4acToTa.

LlenTpOoCcTpeMUTENBHOE YCKOPEHUE

TexHuueckue  yCTpOMNCTBA! CIHUIOMETD,
IBUJKEHUE CHApsIOB, LEMHbIE U pPEMEHHbIE

nepenavu

IIpakTuyeckue padoThI. Hsmepenne
MI'HOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOILIEHUS MEXAY MYTAMHU, NPOIIEHHBIMU
TEJIOM  3a  IOCJEeNOBaTelbHblE  paBHbIE
MIPOMEXKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM
IBUKEHUM C HAa4YaJbHON CKOPOCTBIO, paBHOM
HyJI10. M3yueHne OBUKEHUs LIapUKa B BA3KOM
xkuakoctH.  H3ydyeHue  nIBUDKEHUs — Tena,

OpOLIEHHOTO TOPU30HTAIBHO

2.2

#Hi#Par### JMHAMUKA

221

ITpunnun OTHOCHUTEJILHOCTHU I'anunes.
Ilepsenii 3axoH Herotona. HuepumanbHbie

CHCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHuun cynepnosunuu

CHIJI

223

Bropoii 3axkon HerooToHa ansg marepuanbHOR
TOYKM B MHEPLUHMAIBHON CHCTEME OTCU€Ta
(UCO). Tperuii 3akon HeroToHa s

MAaTECPHUAJIBHBIX TOUCK

224

3akoH BceMUpPHOTo TsroTeHust. Cumia TSKECTH.

Ilepsast kocMuueckasi ckopocTe. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

226

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIBJKEHUA u CHJIa TPCHUSA ITOKOA.

Kosddumment tpenus. Cuna conpoTUBIIEHUS




pu ABMXKCHHU TEJIa B JKUAKOCTH HUJIA T'a3€

227

IloctynarenbHOE€ W BpamaTeIbHOE NBUKEHUE

abCOJTIFOTHO TBEPOTO Tea

228

MoOMEHT CHJIbI OTHOCUTEJIBHO OCHU BPALICHUA.
IInevo cunbl. YcioBUs paBHOBECHUs] TBEPAOrO
tena B UCO

229

TexHuyeckue  yCTPONCTBA.  MOALUIMITHUKH,

ABUKCHUE UCKYCCTBCHHBIX CITYTHUKOB

2210

[IpakTiueckue padorsl. M3yueHue nBUKEHUS
Opycka 1O HAKJIOHHOH IUIOCKOCTH IOJ
NeMcTBUEM Heckoabkux cui. HMecnenosanue
3aBHCUMOCTH CHUJI YNPYTOCTH, BO3HHKAKOILIUX
B nehopMHUpPyeMOil MpyKHHE U PE3NHOBOM
obOpasie, OT BeMMYMHBI WX Jedopmanuu.
Hccnenosanne ycinoBuil paBHOBECHUS TBEPAOTO

TEJa, UMCIOIECTO OCh BPpAalllCHUA

23

##Par###3AKOHBI COXPAHEHUA B MEXAHUKE

Hmnynec marepuanbHOM TOYKHM, CHUCTEMBI

23.1 MaTepualbHbIX Todek. HMwmnynsc cunbl u
U3MEHEHUE UMITYJIbCA TeJla
)39 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeakTuBHOE NBUKEHUE
233 Pabora cubl
234 MoOUIHOCTB CHIIBI
)35 Kunernyeckas sHeprus MaTepUaibHON TOYKH.
o Teopema O KHHETHYECKO SHEPTHH
Ilorenmmanbuass sHeprus. llotenuumanbHas
236 SHeprus yhapyro nedopmupoBaHHON
o npyxuHel. lloTeHuuanpHass OSHeprus Tena
BOJIN3M TIOBEPXHOCTH 3eMJIH
IlorenumanbHble U HEMOTEHLUHAIBHBIE CHUJIBL
937 Cesa3p  pabOTBl HENOTEHUMAJBHBIX CHUJ C

HU3MCHEHUCM MeXaHH4IeCKOH SHEPruu

CHCTEMBI TCJL. 3akoH COXPAaHCHUA




MEXaHUYECKON 3Hepruu

238 Ynpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHUUeCcKHEe yCTPOWUCTBA. JBHXKEHHE PAaKeT,
o BOZOMET, KOTIEp, MPYKUHHBINA MUCTOJIET
IIpakTnueckue padotel. HM3ydeHue cBsi3u
5310 CKOPOCTEHM TeJ MNpU HEYNpPyrom yzaape.

UccnenoBanne cBs3um  pabOTBl  CHUJIBI €

H3MEHEHHEeM MEXaHHISCKOM SHEPruu Tejia

MOJIEKVJIAPHASA ©U3UKA U TEPMOJMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOMH TEOPUU

3.1.1

OcHOBHBIE MIOJIOXKEHUST MOJIEKYJIIPHO-
KUHETUYECKOMN TEOPHHU. bpoyHoBckoe
newkenue. luddysusa. Xapakrep IBHKEHUS U

B3 aHMOI[efICTBHSI HacTUL BCIIECCTBA

Mopenu CTpo€HHs Ta30B, JKHAKOCTEH U
TBEPABIX TeN W  OOBSCHEHHE  CBOWCTB

BEII[eCTBA Ha OCHOBE 3THUX MOJIeJIeH

Macca wmounekyn. KoguyecTBo BelnecTsa.

IlocrosinHast ABoranpo

TeroBoe paBHOBecue. Temmeparypa U €€

n3mepenue. Illkana remneparyp Llenscus

3.1.5

Mognens  upeanbHoro  raza.  OcHOBHOe
YpaBHEHHE MOJIEKYJIAPHO-KUHETHYECKON

TCOPUHU UACAIIBHOTO ra3a

AOconoTHas TemIieparypa Kak Mepa cpemHeit
KHHETUYECKO SHEPrvuu TEIJIOBOIO ABUXKEHUA

yactun rasa. lllkana remnepatyp Kenbsuna

VYpaBuenue Kmaneiipona — MeHaeneesa.

3akoH JlanpTOHA

3.1.8

I'asoBblie 3akoHBI. M30mpoLeccrl B HAEATbHOM
ra3¢ C IOCTOSAHHBIM KOJJMYCCTBOM BCHICCTBA:

u30TepMa, U30X0pa, H300apa

Texauueckue YCTPOWCTBA! TEPMOMETD,

Oapomerp




3.1.10

IIpaktuueckne pabotel. U3mepeHune Macchbl
BO3/1yxXa B KJlacCHOM komHarte. Mccinenosanue
3aBUCUMOCTU MCXKAY NapaMeTpaMu COCTOAHUA

pa3pesKeHHOTO rasa

3.2

OCHOBbI TEPMOJIMHAMHWKHN

3.2.1

Tepmoaunamuueckass cucrema. BHyTpeHH:s
SHEPrusi TEPMOAUHAMUYECKONW CHUCTEMBI U

CIIOCOOBI €6 U3MEHEHUS

322

KonmuectBo temiotel u paborta. BHyTpeHH: s

SHEPIrusa OAHOATOMHOT'O UACAJTIBHOI'O Ta3a

323

Bugel Ttemnonepenauu: TEMJIOMPOBOIHOCTD,
KOHBEKLUs, u3NyueHue. TernoéMKoCTh Tea.
VnenbHasg TeILUIOEMKOCThL BellecTBa. Pacuér

KOJMYECTBA TCIJIOTHI IIPU TEILJIOTIEpEaAAYC

324

Ilepselii 3ak0H TepMoauHamMuku. [Ipumenenune
NEPBOro 3aKOHA  TEPMOJMHAMUKU K
nsonponeccaM. ['paduueckas HHTEpHIpeTaLINs

paboThI raza

3.2.5

TemnoBele Mamubbl. [lpuHUOUNBI OEHCTBUA
TeroBbIX MamwuH. [IpeoOpazoBanusi sHEprUn
B TemioBbix MamuHax. KoadduumeHt
nonesHoro  geiictBust  (mamee —  KIIM)

terioBoil MawuHbl [{ukn Kapnao u ero KITJ{

3.2.6

Bropoi 3aKOH TEPMOANHAMUKH.
HeobOpaTtuMocTh  mpoLIECCOB B MPHUpOJE.
TeroBbie IIBUTATENN. DKOJIOTHUECKHAE

npoOIEMBI TETIIIOIHEPT €THKU

3.2.7

Texauueckue YCTPOWCTBA! IBUIaTENb
BHYTPEHHETO CropaHus, OBITOBOI

XOJIOAUTIBHUK, KOHOAULIUOHED

3.2.8

[IpakTnueckue pabotel. M3Mepenne yaeapHON

TEIJIOEMKOCTH

3.3

#i#Par### AT PET ATHBIE COCTOAHMA BEIIIECBA. ®A30BBIE

TTEPEXO/IBI




3.3.1

[TapoobpaszoBanue u koHAeHcanus. McmapeHnue
151 KHUIICHHUE. VY nenvHas TEMnJIoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMITePATYPhbI

KHUIICHUA OT JaBJICHUA

332

AOCOJIIOTHAST M OTHOCHUTENIbHAS BJIAXKHOCTh

BOo3ayxa. HacelenHsbIl nap

333

Teépnoe TEJO. Kpucranmmueckue 151
amop(dHbIe Tenma. AHU3OTPOINUS CBOWCTB
KPHUCTAJIJIOB. >KI/I,[[KI/IG KPpHUCTAJJIbL.

CoBpemeHHble MaTepHabl

334

IInaBnenne u kpuctamausauusa. Y JesbHas

terutoTa rasnenus. CyOmmmarus

335

YpaBHeHHE TEMIOBOro OaaHca

3.3.6

TexHuueckue yCTPOWCTBA: THUIPOMETP H
MICUXPOMETD, KAIOPUMETP,  TEXHOJIOTUU
MOJIy4€HUs] COBPEMEHHBIX MAaTEPHUANIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTUN

3.3.7

IIpakTuueckue padoThI. Hsmepenne

BJIA’KHOCTH BO3ayXa

DQJIEKTPOAMHAMUKA

4.1

#H#HPar#H# I JIEKTPOCTATHKA

41.1

DNeKTpu3anus Tel. DJISKTpUIecKui 3apsn. Jsa

BUA SJICKTPUICCKUX 3apsAa0B

IIpoBoaHuKw, OUBJIEKTPUKHU u

MOJIyIPOBOIHUKHU

413

3aKOH COXpaHEHHs 3JIEKTPUYECKOro 3apsiaa

414

Bzaumoneiicteue 3apsaos. 3akoH Kynona

415

DnexkTpuyeckoe  IoJe. HamnpsixénHocTb
JJIEKTPUYECKOTO TIOJISL. ITpuanyn
CYIEPIIO3ULIUY. JluHnn  HanpsHLKEHHOCTH

SJCKTPUICCKOrO MOJIisd

Pabota cunm  3MEKTPOCTATUYECKOTO  MOJISL.

ITorenuman. PasHocTb HOTEHIIUAIOB

HpOBOI[HI/IKI/I U JUBJICKTPUKU B TMOCTOAHHOM




JJeKTpUudeckoM  mosie.  JuanekTtpudeckas

POHHUIIAEMOCTD
DNEeKTPOEMKOCTb. Kongencarop.
4138 DNEeKTPOEMKOCTh  IJIOCKOIO  KOHJIEHCATOpa.
DHeprus 3apsLKeHHOrO KOHIGHCATOpa
TexHHMuecKkne  yCTPOMCTBA:  BJIEKTPOCKOII,
410 3JIEKTPOMETP, JJIEKTPOCTATHYECKAs 3alluTa,
o 3a3eMJIeHHE 3JIEKTPONPUOOPOB, KOHIEHCATOD,
KCEpPOKC, CTPYHHBIN PUHTEP
4110 IIpakTuyeckue padoThI. Hsmepenne

3NEKTPOEMKOCTH KOHAEGHCATOpa

4.2

HHP arHH#TIOCTOSIHABIN DJIEKTPUUECKHWM TOK. TOKU B

PA3JIMYHLIX CPEJJAX

VcaoBust CyLI€CTBOBAHUA IOCTOAHHOI'O

421 saekTpudeckoro Toka. Mcrounnku toka. Cumna
TOKa. IIoCTOSIHHBIN TOK
4272 Hamnpsixkenue. 3akon OmMa ans yyacTka Lenu
493 DJIeKTPUYECKOe COMNPOTUBJIEHUE. Y EeNbHOE
o COMNPOTHBJIEHHE BELleCTBa
Y ITocnenosatenbHOE, napajuiesbHOE,
o CMEIIIaHHOE COEANHEHNE TPOBOAHNKOB
PaboTa snextpuueckoro Toka. 3akoH Jlxoyiis
425
— Jlenna
426 MOIIIHOCTB 3JEKTPUUECKOTO TOKA
snekTpoaBmkymmas cwna (mamee — DJC) u
427 BHYTpPEHHEE CONPOTHBIIEHHE UCTOYHHUKA TOKA.
o 3akon Owma 1 ToOnHOH  (3aMKHYTOM)
anexkTpudeckoil nenu. Kopotkoe 3aMbikaHue
DNeKTpOHHas MIPOBOJAUMOCTD TBEPIBIX
403 METaNJ0OB.  3aBUCUMOCTb  COIPOTHUBJIEHUS
o METAaJIJIOB oT TEeMITepaTyphbl.
CBepxnpoBOAUMOCTb
499 OnexkTpuueckuii Tok B Bakyyme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB




42.10

onynposogauku. CoOCTBEHHAsI U TPUMECHAs
MIPOBOAMMOCTD MOJyNpOBOAHUKOB. CBOiicTBa

p-n nepexona. [lonynpoBonHUKOBBIE TPUOOPHI

4211

ONeKTpUYecKUii  TOK B BJIEKTPOJIMTAX.
DNEeKTPONUTHYECKAsT AUCCOLIMALUS.

DNEKTPOIU3

4212

DNEKTPUUECKUI TOK B ra3ax.
CaMOCTOSTENBHBIE U HECAMOCTOSTEJIbHBIN
paspsn. PasnuyHble THUMBI CAMOCTOSITEIBHOIO

paspsna. Monnus. [1nazma

42.13

Texnuueckue YCTPOWCTBA! aMIIEpMETD,
BOJIBTMETP, pEOCTaT, MCTOYHUKU  TOKa,
3JIEKTpPOHArpeBaTeNIbHbIE npuoopBI,
3JIEKTPOOCBETHTENBHBIE TPHOOPBL, TEPMOMETP
CONPOTUBJIEHUS, BaKyyMHBII Uo7,
TEPMUCTOPBI u doTope3ncTopsl,

HOJ'IynpOBOI[HPIKOBbeI AUo1, raJilbBaHHKa

42.14

IIpakTuyeckue paboThI. Hsyuenue
CMELIaHHOT'O COEIUHEHHsI PE3UCTOPOB.

Hsmepenne OJIC ucrouHuka TOKa U €ro
BHYTPEHHEro comnpoTtusieHus. Habmonenue

3JIEKTPOJIN3A

11 KJIACC

Kon Koanposepsiemoro
pasaea 3JIeMeHTAa

IIpoBepsiemble 31eMEHTBI COAEPKRAHUSA

4

SQJIEKTPOAMHAMUKA

#HHPar###M AT HUTHOE T10JIE. DJIEKTPOMATHUTHA A MHIYKLIUA

43.1

IlocTtosnubple MaruuTel. Bs3aumopnelicTsue

IMIOCTOAAHHBIX MAIrHUTOB

43

432

MarautHoe mnosie. BekTop MarHUTHOM
uHaykuuy.  [IpunHnun  cynmepnosunmu.
Jlunun wmarmutHOM wmMHAykuuu. Kaptuna

JUHUA  MAarHUTHOM  HMHAYKUUHU  MOJA




IMIOCTOAHHBIX MATrHUTOB

MarautHOoe MOJie NPOBOAHUKA C TOKOM.
Kaptuna nuHuii nojisg IJIUHHOTO MPSIMOrO

NpoBOAHMKA W 3aMKHYTOI'O0 KOJIBLIEBOTO

433 NPOBOJHUKA, KAaTYIIKM ¢ TOKOM. OTbIT
Opcrena. BzaumonelicTBue NpOBOJHUKOB C
TOKOM
434 Cuna AMmepa, €€ MOIyJib U HATIPABJICHHE
Cuna Jlopenia, €€ MOyJib U HalpPaBJICHHE.
JIBmokeHHe  3apsOKeHHOW — 4YacTULbl B
433 OJHOPOAHOM MAarHUTHOM TIojJe. PaGora
cuibl Jlopenua
436 SIBReHue 3AEKTPOMArHUTHON MHAYKLIMHU
437 IToTok BEeKTOpa MarHUTHOW UHAYKLIUU
OJC unaykuuu. 3aKOH 3JIEKTPOMarHUTHON
4.3.8 unaykuuu ®apages
Buxpesoe oanextpuueckoe mnone. I/C
WHAYKIHA B TPOBOIHUKE, IBIKYIIEMCS
4.3.9 MOCTYNATENLHO B OHOPOJHOM MarHMTHOM
noJse
43.10 IIpasusno Jlenua
HuaykTuBHOCTD. SBlIEHHE CAMOMHIYKLIMH.
431 DJIC caMouHAyKIIMH
DHeprusi MarHUTHOTO TIOJsl KaTYIIKHA C
43.12
TOKOM
43.13 DJIEKTPOMArHUTHOE TIOJNEe
TexHuueckne  yCTpPONCTBA:  MOCTOSIHHBIE
MAarHUuThI, 3JIEKTPOMATHUTHI,
43.14
3JIEKTPOJIBUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTULl, HHAYKLIMOHHAS TIeYb
IIpakTuueckue paboThl. Hsyuenue
4315 MarHUTHOTO TIOJISl KAaTYUIKH C TOKOM.

HUccnenoBanne nercTtBus  [HOCTOSHHOT'O

Mar"urTa Ha pamky ¢ TokoMm. Mccnenosanue




ABJICHUA BHGKT”pOMaFHHTHOfI UHAYKITUN

KOJIEBAHUA U BOJIHBI

5.1

##HPartH#MEX AHUYECKHUE U DJIEKTPOMATHUTHBIE KOJIEBAHUA

5.1.1

KonebarenpHast  cuctema.  CpoOomHbIe
kojebanusi. ['apMoHMueckue KojeOaHus.
Ilepwion, wacrora, ammuuryma u  (asa

KoJiebanuil

IIpyxunHBI1 MasATHUK. MaremaTndeckuit

MasiTHUK

YpaBHeHHE TapMOHHYECKUX KoJieOaHU.
Kunemarnueckoe 151 IUHAMHYECKOE

OMUCAHUE KOJIe0ATENbHOIO IBUXKEHUS

IIpespamenue SHEPruu npu
rapMOHUYECKUX  KOJEOaHMSX. Css3pb
AMIUTATYbI koJeOaHui HUCXOAHOH
BEJIMYMHBI C AMIUIMTYJaMH KoJjieOaHUi eé

CKOPOCTH M YCKOpEHUs

5.1.5

KonebarenpHpiii  koHTYp.  CBOOOIHBIE
3JIEKTPOMarHUTHbIE KoJIeOaHus B
UeaIbHOM  KOJeOaTeNbHOM  KOHTYpe.
AHanoruss MexXIy MeXaHMYeCKUMU U
3JIEKTPOMAarHUTHBIMU KOJIeOaHUSIMUL.

®opmyna Tomcona

3akoH COXpPaHCHUA SHEPTUU B HUACAJIBHOM

K0JIe0aTeIbHOM KOHTYpE

BeIHYXIIeHHBIE MEXaHIYECKHe KOJeOaHMs.
Pe3onanc. PesonaHcHas KpHUBasL.
BbIHy}KHeHHbIe SJICKTPOMArHuTHLIC

KoJieOaHusl.

5.1.8

Ilepemennreiii  Tok.  CuHycOMIaiIbHBIN

MEePEMEHHBIN TOK.

MowmHoCTh IIEPEMEHHOTO TOKA.
AMIIUTYAHOE U JeHCTBYIOLlee 3HaueHue

CHJIBI TOKAQ U HAMPAYKCHUA




5.1.10

Tpancdopmarop. [Iponssoacrso, nepenayda
U TNOoTpedjieHne 3JEKTPUYECKON SHEepruu.
DKOJIOTMUYECKUE PUCKU IPU MPOU3BOJCTBE
SJIEKTPUYECKON DHEPruu. Kynbrypa
UCIONb30BAHUS BIEKTPO3HEPTHH B

IOBCEIHEBHON KU3HU

5.1.11

TexHuueckne ycTpoicTBa: ceiicMorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUA

SJICKTponepEaa1

5.1.12

IIpaktuueckne pabotel. HccnenoBanue
3aBHUCHUMOCTH TI€PUOAA MAaJBIX KoJeOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacChbl
rpy3a. Mccnenosanue nepeMeHHOIO TOKa B
LeNnu U3 TOCIeNOBAaTENbHO COEIUHEHHBIX

KOHJEHCAaTOpa, KaTyLUIKU U pe3ucTopa

52

##PartH#MEX AHUYECKHUE U DJIEKTPOMATHUTHBIE BOJIHBI

521

MexaHnueckue BOJIHBI, YCIIOBUS
pactipoctpanenust. Ilepuon.  Ckopoctb
pacmpoCTpaHEHUsT W  JJWHA  BOJIHBL

ITonepeunble 1 TPOAOJABHBIEC BOJHBI

522

#iHPari## Nurepdepenuus u qudpaxius

MEXaHUYECKHUX BOJIH

523

3Byk. CxopocTb 3Byka. I’ poMKOCTb 3ByKa.

BricoTa ToHa. TeMOp 3ByKa

524

ONeKTpOMarHuTHble  BOJIHBL Y CIIOBHUSA
U3JIy4€HHs]  BJIEKTPOMAarHUTHBIX  BOJIH.
B3aumnas opuenrauus Bektopos E, B u v

B BJIEKTPOMAarHUTHON BOJIHE B BAKyyMe

525

CBolicTBa  BJNIEKTPOMArHUTHBIX  BOJIH:
OTpaXXKeHue, MpeJOMICHHE, MOJIIPU3ALNs,
mudpakius, wuHTepdeperuus. CKopocTb

SJICKTPOMATrHUTHBIX BOJIH

52.6

ITxana 3JIEKTPOMArHUTHBIX BOJIH.
IIpumenenune >JIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U ObITY




5.2.7

IIpuHUMIIEI PaguOCBsI3UM U TEJNEBUICHMUSL
Pannonokanus. DNeKTpOMarHuTHoOe

3arpsi3HEHNE OKPYIKAIOLIEe Cpeasbl

52.8

TexHUueckne yCTPOWCTBA. My3bIKAJIbHBIE
UHCTPYMEHTHI, YJIBTPa3ByKOBas
NUAarHOCTHKAa B TEXHUKE MW MEAMIIUHE,
panap, PagUONIPUEMHUK, TEJIEBU30D,

aHteHHa, tenedon, CBU-neus

53

#HHPar###OIITUKA

53.1

IIpsamonuneiiHOE PacHpOCTPAHEHUE CBETa

B OTHOpPOAHOM cpeae. JIyu cBera

532

Otpaxenne cBeTa. 3aKOHBI OTpPaXKEHHUs
ceeta. [loctpoeHne M300pakeHMil B TIOCKOM

3epKae

533

[penomnenne cBera. 3aKOHbI TPETOMITCHHS
CBeTa. AOCONIOTHBIN oKasaresib

MPEJIOMIIEHUS

534

ITomoe BHYTPEHHEE OTpaKEHUE.
IIpenenpHBIl yroJl MOJHOIO BHYTPEHHETO

OTPaKEHUs

53.5

Hucnepcusi csera. ClOXHBIH  COCTaB

oenoro ceera. Llger

53.6

Cobwuparomue ¥ paccenBarOLIUE JIMH3BL
Tonkasa nun3a. POKYCHOE PACCTOSHUE H
OIITHYECKAsA CHJIa TOHKOM JIMH3bI.
[MocTpoenue nzobpakeHuit B cOOUparommx
U pacceuBarolux JuH3aX. Popmyna
TOHKOM JIMH3BI. YBEJIHUEHHE, 1aBacMOE

JIMH30U

5.3.7

IIpenensl MPUMEHUMOCTH T€OMETPUUYECKON

OIITHUKU

53.8

Hnrepdepenuuss  cBera.  KorepeHTHbIe
HUCTOYHUKU. Ycnoust HaOJTIO IeH ST
MaKCUMYyMOB u MUHUMYMOB B

UHTEPPEPEHIIMOHHOW KapTHHE OT JBYX




CI/IH(I)aBHbIX KOT€PECHTHBIX HCTOYHUKOB

Hudpakouss  ceeta.  JAudpakumoHHas

pemérka. YcioBue HaOMOACHUS TIaBHBIX

539 MaKCUMYMOB pH NaJeHUN
MOHOXPOMAaTHYECKOT0 CBETa Ha
TU(PPAKIIUOHHYIO PEIETKY
5.3.10 [Honspusanus ceeta
TexHuueckne yCTpPOMCTBA. OYKH, JyIa,
¢doToanmapaT, NPOESKUHUOHHBIA ammapar,
53.11 MHUKPOCKOTL, TEJIECKOT, BOJIOKOHHasI
ONTHKA, Iu(pakIUOHHAS peLuéTka,
MOJIAPOUT
[Ipaktuueckne  pabOTHL Hsmepenne
5310 nokasarensi npesnomiueHus. MccnenosaHue

CBOHCTB  M300pakeHHMl B  JIMH3AX.

Habmonenue aucnepcun cBeTa

SJIEMEHTHI CITIEITUAJIbHON TEOPHU OTHOCUTEJILHOCTHU

6.1

I'panmniel DPUMEHUMOCTH  KJIACCHYECKOM
MEXAHUKH. IToctynater TEOpUU
OTHOCHUTEJIBHOCTHU: WHBAPUAHTHOCTb
MOAyJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHLUI OTHOCUTEJIbHOCTH DWHINTEHHA

6.2

OTHOCUTENBLHOCTD OJAHOBPEMEHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHU W COKpALICHUEC

JJIMHBI

6.3

DHEPrusi 1 UMITYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBs3b MacCchl C JHEprueldl U HMIIYJIbCOM
CBOOOIHOW dYaCTHIBL JHEPrHsl TOKOs

CcBOOOIHOM YaCTULIBI

KBAHTOBAA ®U3UKA

7.1

H#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyiia [Inanka cBsa3u 3HEprun
doToHa € ero dYacToTOW. OJHeprus u

uMIyJbe GOTOHA




OTtkpeiTie U uccnenopanue porosddexra.
Omeitet AT CroneroBa.  3aKOHBI

dotosdpdekra

YpaBHeHue OiHIITeliHA s
doTorddexra. «KpacHas rpaHuLa»

dotorddekra

7.1.4

Hasnenune cera. OnbiTel [LH. Jlebenena

7.1.5

XuUMHYeckoe NefCTBUE CBeTa

TexHm4yeckue ycTpoicTsa: (HOTOIIEMEHT,
¢doTonaTyuK, COJTHEYHAsI Oarapes,

CBETOOUO

7.2

CTPOEHHME ATOMA

7.2.1

Mogenp aroma TomcoHa. ONBITEI
Pesepdopna mo uccnenoBaHuio CTPOEHHS

aTomMa. HnaHeTapHas[ MOJECJIb aTOMa

7.2.2

IToctynatel bopa. Hznyuenne 151
noryomeHne  (POTOHOB Tpu  mepexone
aToMa C OJHOIO YPOBHS OJHEPrUM Ha
npyroii. Buasl ciektpoB. CriekTp ypoBHel

SHEPTUHU aTOMa BOAOPOIA

7.2.3

BonHoseie cBolicTBa uactul. BoaHBI e
bpoiins. Kopnycky isspHO-BOTHOBOIM
nyanusMm. Judpakuus 3JIEKTPOHOB Ha

KpHCTaJIax

7.2.4

CrnoHTaHHOE U BBIHY>KACHHOC H3JIYUCHUC.

YcrpoiicTBO M pUHLMI padoThI Jla3epa

7.2.5

TexHu4yeckue yCTPOWCTBA. CHEKTPAJbHBIN
aHanmu3 (CHEeKTPOCKOM), Ja3ep, KBAaHTOBBIHA

KOMIIBIOTEP

7.2.6

IIpaktuueckne  pabotel.  Habmronenue

JIMHENYaTOro CrexKTpa

7.3

ATOMHOE SIJTPO

7.3.1

Meronpel HaOMIONEHUST W PErHCTPALUU

SJIEMCHTAPHBIX YaCTUIL]




7.3.2

OtkpbiTHE  PaAMOAKTUBHOCTH.  OTBITHI
Pesepdopna mo ompeneneHuro  cocTaBa
paguoakTUBHOTO m3nyudeHus.  CBoOICTBa
anb(da-, 6era-, raMma-u3ydeHusi. BiusHue

PaanOaKTUBHOCTH HaA KUBBIC OPpTraHU3Mbl

733

OTkpelTHe  NPOTOHa U HEHTpOHa.
Hyxnonnass monens simpa [efisenOepra —
Hsanenxo. 3apsn simpa. MaccoBoe 4uciio

sanpa. M3otonel

734

Anbda-pacman. DNIEeKTPOHHBIN u
NO3UTPOHHBIA  Oera-pacman.  'amma-
U3Jy4YEHUE. 3aKOH  PagMOaKTUBHOTO

pacriazna

7.3.5

OHeprust CBSI3M HYKJIOHOB B  sfpe.

Anepusie cunbl. Jledhekt maccer spa

7.3.6

Anepnele peakuuu. JleneHue U CHHTE3

saaep

7.3.7

Anepnblii peakTop. TepmosinepHbIi
cuare3. [lpoOiaeMbl W  MEPCHIEKTUBBI
SIIEPHON  DHEPreTUKH.  DKOJIOMYecKue

ACIICKTBI ﬂI[GpHOfI SHEPIrC€TUKU

7.3.8

OnemeHTapHble  4dacTuipl.  OTKpbITHE
MIO3UTPOHA. DyHIaMEHTabHbIE

B3aUMOJIEHCTBUSA

7.3.9

TexHuueckue  yCTpONCTBA:  JO3UMETD,
KaMepa BunbCOHa, snEpHBIA peakTop,

aroMmHas bom0a

7.3.10

ITpaktiueckne pabotel. HMccnenosaHue

TPEKOB qacTun (HO IOTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3BésgHoro Heba. CosBe3nus, sipkue

3Bé3,[[bl, IJIAHETHBI, UX BUAUMOC IBUKCHUC

82

Conneunas cucrema. IlmaHersl 3eMHOI




I'PYIIIbI. IInaHeThI-TUTaHTRI u nux
CIIYTHUKH, KAPJUKOBBIC TJIAHECTBL Maibie

Tea COTHEYHON CUCTEMEI

83

Connue, d¢otochepa u  armocdepa.

CoyHeuHas akTUBHOCTD

8.4

Hcrounuk sneprun ComHua U 3B€37

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETHUMOCTb, PaaUyC, TEMIepaTypa,
HX B3aUMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBIA ~ KJIACC —  CBETUMOCTBY.
3BE3apl TJIABHOM  IOCNIEIOBATEILHOCTH.
3aBHCHUMOCTh «Macca — CBETHUMOCTbY I

3BE37 TJIABHOM MOCIIEA0BATEIbHOCTH

8.6

#Hi#Par###BHayTpeHHee CTpOEHHE  3BE3L.
CoBpemeHHbIe MIPECTABIICHNS 0
npoucxoxkaeHnu u spomouuu ConHua u

3BE311. JTarbl JKU3HU 3BE3N

8.7

Muneunsiii Ilyte — mnama [amaktuka.
CnupanbHasgs  cTpykTypa  I'anaktukuy,
pacmopeneneHue 3BE3.A, rasa M IbLUIN.
Ilonoxxenne wu nswkeHue ConHua B
lamaktuke. Ilnockas wu  chepudeckas

noacucTemMsl I alakTUKUA

8.8

Tuner ramnaxkTuk. PaguorajlakTukd U

kBa3apbl. UEpHBIE ABIPBI B SIAPAX TANAKTUK

8.9

Bcenennas.  Pacminpenue  BceneHHOM.
3akoH Xab6ma. Pas3beranue ranaxkTHK.
Bospact u paauyc BcenenHol, Tteopus
bonbmworo B3peiBa. Mogens «ropsuen

Bcenennoit». PenukroBoe nsnydeHue

8.10

MacmtabHast ~ crpyktypa  BceneHHOM.
Meraranaktuka. Hepeménaele npobiembl

aCTPOHOMHHU




