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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1no ¢u3uke Ha YpoBHE CpeAHero oOiiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM
nporpammel, npeacTaBieHHpx B PI'OC COO, a takxke ¢ yuérom (denepanpHOU padboueit
nporpamMmbl BocniuTanusi 1 KoHuenuuu npenojaBanust ydyeOHOro npenmera «Dusnka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit ®enepanuu, peanu3yonuX OCHOBHBIC
oOpa3oBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o (Qu3uke onpenenser o0A3aTENbHOE NPEAMETHOE COJEpKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUEHUSI TEM U Pa3JeioB y4eOHOIO
peaMeTa C y4€TOM MEXKIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX oOcoOeHHocTell oOyuatomuxcs. [Iporpamma mno ¢usuke npaér
MPEACTABICHUE O UENSIX, COJEpKaHUM, OOWEed cTpaTeruu OOy4YeHHUs, BOCIUTAHUA U
pa3BUTUS OOy4YalOIIMXCA CpeAcTBaMu ydeOHoro mnpeamera «Dusznka» Ha yriyOJIEHHOM
YPOBHE.

N3yyenne kypca (Qu3uku yriiyOJE€HHOTO YPOBHS IO3BOJIIET pealu30BaTh 3ajauu
po(hecCHoHAbHON OpUEHTALlMH, HAIIPABJICHO Ha CO3[JaHUE YCIOBHM [l IPOSIBICHUS CBOUX
MHTEJUIEKTYAJIbHBIX ¥ TBOPYECKUX CIOCOOHOCTEH KaXKIbIM OO0Yy4YaroIUMCs, KOTOpbIE
HEOOXOAMMBI Il MPOJOJDKEHHsT OOpa3oBaHMsS B OpraHu3alusax MNpodhecCHOHATIbLHOTO
o0pa3oBaHuUsI 1O PA3IUUYHBIM (HU3UKO-TEXHUUECKUM M HHKEHEPHBIM CHEIIUATBHOCTSIM.

B nporpamme no ¢usnke onpenenstoTcs IIaHUPYEeMble pPe3yJbTaTbl OCBOCHMS Kypca
bU3MKM Ha YpOBHE CcpeAaHero ooOmero oOpa3oBaHUs: JMYHOCTHBIE, METApeIMETHEIE,
npeAMeTHbIe (Ha yrIyOJI€HHOM ypoBHE). HayyHO-METOONOrMYecKol OCHOBOM ISt
pa3paboOTKu TPEOOBAHMI K JIMYHOCTHBIM, METANpPEIMETHBIM M MPEAMETHBIM pe3yJbTaTaM
oOydJaronmxcsi, OCBOMBIIUX TMporpaMMy Mo (U3UKE Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHMsI Ha yIriIyOJIEHHOM YPOBHE, SIBISIETCS CHCTEMHO-/IE€ATEIbHOCTHBINA MOIXO/.

[Iporpamma 1o pu3MKe BKIIOYAET:

IUTAaHUPYEMBbIE PE3YJIbTaThl OCBOEHUS Kypca (DU3MKU Ha yriyOJIEHHOM YPOBHE, B TOM
qrClie IPEeIMETHBIE PE3yJIbTaThl IO TofaM 00yUYEeHHUS;

coJiep)kaHue yueoHoro npeamera « @u3uka» mo rogam o0ydyeHus..

[Iporpamma mo (u3uke MMEET MPUMEPHBIA XapakTep U MOXKET ObITh HMCIOJIh30BaHA
YUUTENAMHA (PU3MKH 7151 COCTaBICHHUS CBOMX PAO0OUYUX MPOTPaAMM.

[Iporpamma 1o (u3uMKe HE CKOBBIBAET TBOPYECKYI0 WHUIMATUBY YUYUTENEH W
MIPEAOCTABIIAET BO3MOXKHOCTH JUISl PEATM3ALMM PA3JIMYHBIX METOJMYECKHX IOAXOA0B K
MpenoiaBanuio (GU3UKU Ha YIITyOJIEHHOM YPOBHE TIPH YCIOBUHM COXpaHEHUSI 0053aTeIbHOM
YacTH COJEP>KaHUsI Kypca.

du3znka Kak Hayka o HamOoJjiee OOIIMX 3aKOHaX MNPHUPOAbI, BHICTyINas B KauecTBE
y4eOHOTrO MmpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUM 00
okpyxatomem mupe. [lIkompHBIA Kype U3UKH — CHCTEMOOOPA3YIOMIHMKA ISl €CTECTBEHHO-
HAYYHBIX Y4€OHBIX MPEIMETOB, TOCKOJBKY (hU3HUECKHUE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB
U SIBJICHUHM, M3y4aeMbIX XUMHEH, Ouosioruei, ¢usnueckol reorpadueid U acTpOHOMHUEH.
Hcnonb3oBaHue M akTUBHOE MpUMEHEHUE (U3MYECKUX 3HAHUM OMNPENEeNHIIO XapakTep U



OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHM B cpepe SHEPreTUKU, TPAaHCIIOPTA, OCBOCHUS
KOCMOCA, TOJY4YeHHUs HOBBIX MaTepuaioB C 3aJaHHBIMU CBOWMCTBaMu. M3yuenue Qusuku
BHOCUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa
oOyyaromierocsi, B (OpMHUpPOBAHUE YMEHHU MPUMEHATh HAYyYHBIH METOJl TO3HAHUS MPU
BBITIOJTHEHUH UMU YUYE€OHBIX UCCIEAOBAHUM.

B ocHOBy kypca ¢u3umku Ha yYpOBHE CpeaHEro oOIero oOpa3oBaHUs MOJOKEH Pl
U7ei, KOTOpble MOKHO PacCCMaTPUBATh KaK MPUHIIUIIBI €r0 MOCTPOCHUS.

Hoea yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBIISETCS JIOTUYECKH 3aBEPIIEHHBIM,
OH COJAEPKUT MaTepHall U3 BCeX Pa3esioB (PU3MKH, BKIIOYAET KAK BOMPOCHI KIACCUYECKOMH,
TaK U COBPEMEHHOU (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (PU3HKKA OObEIMHEH
BOKpYT (hu3nueckux teopuil. Benymmum B Kypcee saBisercs popMupoBaHUE IPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanusa  nOpeanosara€T  HUCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3UUECKON HAyKH, OCMBICICHHE CBS3U Pa3BUTHS (PU3UKU C
pa3BUTHEM  OOIECTBA, a Takke€ C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IIPOOIeMaMu.

Hoea npuknaounon nanpaenennocmu. Kypc Gus3ukd —yrryOn€HHOTO  ypOBHS
mpeanoyiiaraeT 3HAKOMCTBO C IMHPOKHUM KPYTOM TEXHMUYECKUX ¢ TEXHOJOTHYECKHX
MPUJIOKEHUN HM3YYEHHBIX TEOPUHA M 3aKOHOB. lIpm 3TOM paccMaTpuBarOTCS Ha YpPOBHE
OOIIMX NMPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJOTUH.

Hoesa 3xonozuzayuu peansyercs IMOCPEICTBOM BBEIECHHS JIEMEHTOB COAECPKAHUSA,
MOCBSIIEHHBIX SKOJIOTMUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C pa3BUTHEM
TEXHUKM W  TEXHOJOTHHA, a Takke OOCyXJIeHus npodieM  palMOHAIbHOIO
MPUPOIONOIB30BAHMS U IKOJIOTUYECKON O€30MaCHOCTH.

OcBoeHue cojaepKaHMsl NporpamMmbl IO (U3MKE JOJDKHO OBITh IOCTPOEHO Ha
NPUHLIUIIAX CUCTEMHO-AESITENBHOCTHOTO Tnonxoja. Jins Qusuku peanuszanus 3ITHX
NPUHIUIOB 0Oa3upyercs Ha UCHOJIb30BAHUM CaMOCTOATENILHOTO JKCIIEPUMEHTa Kak
MIOCTOSTHHO JIeHCTBYIOMIETO (hakTopa yuyeOHoro mporiecca. [ yriiy0inEéHHOTO YpOBHS — 3TO
CUCTEMA CaMOCTOSITEIBHOIO YYEHHYECKOTO SKCIEPUMEHTA, BKJIIOYAIOLIEro (POHTAIbHBIC
YUYEHUYECKUE OMBITHI MPU U3YYEHUH HOBOTO Marepualia, JabopaTtopHble paboThl U pabOThI
npakTuKyma. [Ipu 3ToM BO3MOXKHBI JIBa criocoba peanuzanuu (pu3nueckoro nmpakTukyma. B
MEPBOM CiIyyae MpPakTUKyM MpoBoauTcs mbo B koHue 10 m 11 kmacco, nubo mocie
MEPBOTO M BTOPOrO TMOJYTOAUN B KaXJAOM M3 O3THUX KiaccoB. Bropoil cmoco®d — 3To
WHTErpanus paboT MPAKTUKyMa B CHUCTEMY JIAOOPATOPHBIX PabOT, KOTOPBIE MPOBOMSTCS B
npouecce u3ydeHus paszgena (temsl). I[Ipu 3ToM mox paboTamu mpakTHKyMa MOHMMAETCS
CaMOCTOSATENIbHOE HCCIEOBAHUE, KOTOPOE NPOBOJAUTCS MO PYKOBOJACTBY CBEPHYTOIO,
00001EHHOTO BUAa 6€3 MOIIaroBo MHCTPYKITUH.

B nporpamme no pusuke cuctema yueHUYECKOro 3KCIEPUMEHTA, JIa0OPaTOPHBIX pabOT
U TpakTUKyMa MpPECTaBlICHAa €IWHBIM TMepedyHeM. BpiOop TeMaTuku a7 3THX BHIOB
YUYEHUYECKUX MPAKTUYECKHMX pPAOOT OCYUIECTBIAETCS Y4YaCTHHUKAMU OO0pa30BaTeIbLHOTO
npolecca UCXOAs U3 OCOOECHHOCTEH MOYpOYHOro TUIAHUPOBAHUS M OCHAIICHHUS KaOWHeTa



¢msuku. Ilpu 3TOM OOecmedmBaeTcs OBIAJEeHHE OOYYAIOIMMMHUCS YMEHHUSMU TPOBOJUTH
MpsIMbIE M KOCBEHHBIE M3MEPEHMsI, MCCIICOBAHUS 3aBUCUMOCTEN (DU3UYECKUX BEITUYHH U
MIOCTAHOBKY OIBITOB 10 IPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bbonbiioe BHUMaHME yAeNSeTCs PEIICHHIO PAacy€THBIX M KadeCTBEHHBIX 3anad. [Ipum
3TOM I PacyETHBIX 3a/lady MPUOPUTETOM SIBISIOTCS 33aJa4d C SBHO 33JaHHOW U HESIBHO
3alaHHOM  (PU3MYECKOW MOJIENBI0, TO3BOJISIIOLIIME IPUMEHATh W3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jiesia Kypca, Tak U UHTErpupysl MPUMEHEHUE 3HAHUM U3
pa3HbIX pa3fenoB. Jlus KadyecTBEHHBIX 3a7ad MNPUOPUTETOM SIBIISIOTCS 3a/laHusl Ha
o0BsICHeHHE/TIpe/ICKa3aHue NMPOTeKaHus GU3NUECKUX SIBIICHUN U TIPOLIECCOB B OKPYIKAIOIICH
KU3HU, TpeOyromme BbiOOpa (QU3MYECKOW MOJENM Ui CUTyallud  MPaKTHKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.

B cootrBerctBun ¢ tpeboBanusiMu PI'OC COO k MaTepuasbHO-TEXHUYECKOMY
o0ecrnedeHnto yueOHOoro npoiecca Kypc GU3nKku yriryOJEéHHOrO ypOBHSL Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSX MPEAMETHOro kabuHera. B xabuHete
(U3UKU JOJDKHO OBITh HEOOXOJUMOE Ja0opaTopHOE O0OOpPYAOBaHUE Ji BBIMOJHEHUS
YKa3aHHBIX B NMPOTrpaMMe Mo (PU3UKE YUYEHUUYECKUX OIBITOB, JIAOOPATOPHBIX padOT U padOT
MPaKTUKyMa, a TaKXKe JEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JleMOHCTpallMOHHOE 000py/ioBaHUE (POPMHUPYETCS B COOTBETCTBHM C IMPUHIUIIOM
MUHHUMAJIBHOM JJOCTATOYHOCTH M OOECIEYMBAET NMOCTAHOBKY MEPEUYHCICHHBIX B MpOrpamme
1o (PM3HKE KIIFOUEBBIX IEMOHCTPALUH ISl HCCIIEOBAHUS N3YYaeMbIX SIBJICHUM U MPOLECCOB,
AMITUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pyTI0BaHUE JIJIsi YYCHUUYECKUX MPAKTUYECKUX paboT hopmupyercs B
BUJIC TEMAaTUYECKUX KOMIUJIEKTOB M 00ECIeYMBAETCA B pacy€éTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyyarouuxcs. TemaTuueckue KOMIUIEKTHI JIaDOpaTOpPHOro OOOpYyJIOBaHUS JTOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIOJIb30BaHUM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE ITUGPPOBBIX JTAOOPATOPHIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUsI PUZUKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHHME HHTEpPECa W CTPEMIICHHS] OOYyYArOUIMXCS K HAy4YHOMY HW3YYEHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTAaBICHUH O HAy4yHOM METOAE TMO3HaHUS U  (POPMUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHupOBaHrE HAYYHOTO MHPOBO33PEHUS KaK pe3ybTaTa U3YYCHHUS OCHOB CTPOCHUS
MaTepuu U PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHUe YMEHUN OOBSCHATH SIBJICHUS C UCTOJb30BaHUEM (DU3NUYECKUX 3HAHUM U
HAyYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHrE MPEACTABICHUN O POIU (DU3UKH I PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH;

pa3BUTHE TIPEACTABICHUA O BO3MOXKHBIX cdepax Oyayuieil mnpodeccuoHaTIbHON
NEeSATENBbHOCTH, CBSI3AHHBIX C (DM3MKOHM, MOJArOTOBKA K JajbHEHIIEMy OOYyYEHHMIO B 3TOM
HaIpaBJICHUHU.

JlocTkeHne 3TUX Lieied o0ecreunBaeTcs pelIeHHeM CIEAYIOIMUX 3a1ad B Mpoliecce
U3y4YeHHs Kypca (U3MKU Ha YPOBHE CPEHEro 0011ero 00pa3oBaHus:



NpUOOpPETEHUE CUCTEMBI 3HAHUI 00 O0mMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUSAX, BKIIOYAs MEXAHUKY, MOJIEKYJSIPHYIO (DU3HKY, 3JIEKTPOAMHAMHKY, KBAHTOBYIO
(U3HUKY U DJIEMEHTHI aCTPO(U3UKY;

dbopMHpOBaHHE YMEHUW MPUMEHSATH TEOPETUYECKUE 3HAHUS Uil OOBSCHEHUs
(bu3nyecKuX SBICHUM B IPUPOJE U JIJIS MPUHATUS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHON
KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS! PA3JIMYHbIX 337a4 C SBHO 3aJIaHHOM (U3HYECKOU
MOJIENIbIO, 3ajJiay, MOJPa3yMEBAIOIIMX CAMOCTOSITEIBHOE CO37aHue (PU3NYECKOW MOJIENH,
aJICKBaTHOM yCIIOBUSAM 3a/1aud, B TOM YHCIIE 3a]1a4 MHKEHEPHOTO XapaKTepa;

MOHMMAaHUE (PU3NYECKUX OCHOB U TMPHUHIUIOB JCUCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPENY;

OBJIaJICHHE METOJaMU CaMOCTOSITEIBHOTO TUIAHUPOBAHUSA U MPOBEACHUS (PU3NUECKUX
HKCIIEPUMEHTOB, aHAM3a W UHTEpIpeTauud HMH(GOpMalUH, OINpeNeIeHUss AOCTOBEPHOCTU
MOJIyYEHHOTO pEe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JUISl PA3BUTUSI YMEHUN MPOECKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
NEeSATENbHOCTH;

pa3BuTHE HHTEepeca K cdepaM NpoeCcCUOHATBHOW JAEATEIbHOCTH, CBSI3aHHOW C
(bu3UKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yriyOn€HHBIA ypOBEHb U3YUYEHUS
yuebHoro mnpenMera «®duszukay Ha ypoBHE cpeaHero oOiiero oOpa3oBaHUs BBIOMpAETCS
OoOy4arolUMuUCs, IUIAHUPYIOUMMH TPOJOJDKEHHE O00pa3oBaHUs IO  CIEUUATbHOCTSIM
(hU3UKO-TEXHUUECKOTO TTPOQHIISL.

Ha wusyuenue ¢usuku (yrinyOn€HHBIH ypOBEeHb) Ha YpOBHE CpEIHEro OOIIero
oOpazoBanust otBoautcst 340 vacos: B 10 kmacce — 170 yacoB (5 wacoB B Henenio), B 11
kimacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraemslii B nmporpamme no (u3MKe MepedeHb JaOOPaTOPHBIX U MPAKTUYECKHX
paboT ABIISETCS PEKOMEHJOBAaHHBIM, YUYUTENb Ji€JaeT BbIOOp MPOBEAEHUS J1aOOPATOPHBIX
paboT U OMBITOB C YYETOM UHIAUBUAYAJIBHBIX OCOOEHHOCTEN 00yUYaroIuXCs.



COILEPKXAHUE OBYYEHUASA
10 KJTACC

Paznen 1. HayyHnblid MeTO MO3HAHMS TPUPOBI.

®dusuka — QyHIaMeHTanbHasl HayKa o npupoje. HaydHblil MeTo1 O3HAHUS U METObI
UCCIIEIOBaHMS (PU3NUECKUX SBICHUI.

DKCIepUMEHT U TEOPHS B Mpoliecce Mo3HaHus nMpupoabl. Habmoaenne u sKkCrepuMeHT
B (hU3HKeE.

Crioco0bl n3MepeHus: PU3NYECKUX BETMUYMH (aHAIOTOBbIE U LHU(POBBIE U3MEPUTEIIBHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocT U3MEpPEHU PU3NUECKUX BETUYUH (a0COITIOTHAS M OTHOCUTENbHAS).

MopenupoBanue (U3HUECKMX SBJICHUA W TPOLECCOB (MaTepHalibHas TOYKa,
abCONIOTHO TBEPIOE TENO, HJCalbHAsl MXUAKOCTb, HACAJbHBIA TIa3, TOUEUHBIA 3apsn).
I'unore3a. ®U3nUECKUil 3aKOH, TPAHUILIBI €r0 MPUMEHUMOCTH. Du3ndeckas Teopusl.

Ponp u mecto Qu3uku B (HOpMHUpPOBAaHMM COBPEMEHHOW HAy4YHOM KapTHUHBI MHpa, B
MPaKTUYECKON AESITEIbHOCTHU JTIOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

W3mepeHre CcWiIbl TOKa M HANPSOKEHHS B LENM IOCTOSHHOTO TOKa MPHU ITOMOIIH
aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakOMCTBO ¢ uudpoBoil nabopatopueir mno (Qusuke. Ilpumepbl u3MepeHus
(Y3MYECKUX BEJIMYMH MTPU MOMOUIN KOMIBIOTEPHBIX JaTYHKOB.

Pa3zpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrkeHrne. OTHOCHTEIBHOCTh MEXAHWYECKOTo JBMKEHMs. Cucrema
OTCYETA.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MaTepHalbHOM TOYKH, €ro NMPOEKIWH HAa OCU CUCTEMBI KOOpAUHAT.
TpaekTopus.

Ilepemenienne, CKOpOCTh (CpelHsss CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHUE
MaTepuanbHOW TOYKH, UX TMPOEKIIMU HA OCU CUCTeMbl KoopAauHaT. Clio)KeHHe nepeMeleHHil
U CJIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PABHOYCKOPEHHOE NPSIMOJUHENHOE JABWKEHHE. 3aBHUCUMOCTb
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepualbHON TOYKU OT BPEMEHU U UX TpapuKU.

CBoOoaHOe maseHue. Y CKOpeHre CBOOOHOTO MajieHus. JBrkeHue Tena, OpOIIeHHOTo
MO/ YIJIOM K FOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU U YCKOPEHUSI MaTepUaIbHOM
TOYKH OT BPEMEHHU U UX TpauKH.

KpuBonunennoe nBukeHWe. JIBHKEHME MaTEPUATIBHOM TOYKM 10 OKPYIKHOCTH.
VYrinoBas u nuHeHas ckopocTh. [lepnoa m wactora oOpamenus. l{eHTpocTpeMuTenbHOE
(HOpMaJIbHOE), KacaTeJIbHOE (TaHI€HIIMAIBHOE) U ITOJIHOE YCKOPEHHE MAaTEepUATIbHOW TOUKH.

TexHMYecKUe yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHL: CIUIOMETP, IBH)KCHHE
CHapsAI0B, LICTIHbIC, IIeCTepEHYATHIE U PEMEHHBIE MepeIayl, CKOPOCTHBIE TU(THI.



Jlemoncmpayuu.

Mopeinb cucTeMbl OTCYETA, MILTIOCTPALUsl KHHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoObl uccien0BaHusl IBUKEHU.

Nnmroctpanus npeaebHOro Nepexo/ia U N3MEpEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHuie NBUKEHUN C UCTIOIb30BAHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OporeHHOro Mo yrioM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue CKOpoCcTu IpHu ABUAKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHue TyTeH, TPACKTOPHUM, CKOPOCTEH ABUMIKEHHUS OAHOTO M TOTO K€ Tela B
pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydenne HepaBHOMEPHOI'O IBUKEHUS € LIEIIBIO ONPEIEICHNUs] MTHOBEHHON CKOPOCTH.

N3mepeHne yckopeHUsT TpU MNPSMOJMHEWHOM PAaBHOYCKOPEHHOM JBMKEHHM 10
HaKJIOHHOW IUIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH ITyTH OT BPEMEHH IIPHA PABHOYCKOPEHHOM JIBUKEHUU.

W3mepenue yckopeHuss CBOOOJHOTO MajeHus (PEKOMEHJOBAHO MCIIOIb30BaHHE
1udpoBoii 1abopatopun).

N3yueHue nABMKEHUsS Tena, OpOLIEHHOTO TOpU30HTaIbHO. I[IpoBepka rumoressl O
MPSMOW  TPOMOPUMOHAIBHONM 3aBUCUMOCTHM MEXKAY JNAIBHOCTBIO TMOJETa W HadaJdbHOMU
CKOPOCTBIO TeJIa.

N3ydenune nBUKEHUs Tella 110 OKPYKHOCTH C TIOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO.

HccnenoBanne 3aBUCHUMOCTH IEpHOJa OOpalleHHs] KOHUYECKOro MasiTHUKa OT €ro
IIapaMeTPOB.

Tema 2. /lunamuxa.

IlepBbii  3akoH  Herotona. HMHepuumanbHble  cuctembl  orcu€ra.  [IpuHmmn
oTHOocuTenbHOCTU ["anunes. HennepuuaabHble cUCTEMBI OTCUETA (OIPEEIICHNE, IPUMEPDI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 111 MatepraibHON TOYKHU.

Tpernii 3ak0oH Hpr0TOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSI. ODKBUBAJICHTHOCTh T'PABUTALMOHHOM W WHEPTHOMN
MAaCCBI.

Cuna T1sokecTd. 3aBUCUMOCTH YCKOPEHHUSI CBOOOJHOTO TAaJeHUS OT BBICOTHI HAaJ
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduyeckoi mupoThl. JBrkeHHe HEOECHBIX TeNl U UX
cnyTHUKOB. 3akoHbl Kemtepa. IlepBast kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABHKYIIErocs C yCKOPEHUEM.

Cuna tpenust. Cyxoe TpeHue. Cuia TpEHHsS] CKOJBXKEHUS M CHJIa TPEHHUS TOKOS.
Koaddumment tpenns. Cuna conpoTUBIIEHUS NPU IBUKEHUU TeJla B )KUIKOCTH WU rase, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUSI.

Hasnenue. 'mapocratnyeckoe nasnenue. Cuiia Apxumena.

TexHuyeckue yCcTpoMCTBa M TEXHOJOTHYECKHE ITPOLIECCHI: NOAIIMITHUKH, IBHKCHHUE
MCKYCCTBEHHBIX CITyTHUKOB.



Jlemoncmpayuu.

Habntonenue nBrkeHus Tell B MHEPLUAIbHBIX U HEMHEPIIUATIbHBIX CHCTEMaxX OTCUETA.

[IpyHIMI OTHOCHUTEIBHOCTH.

Kauenue AByX HWIMHIPOB WM IIAPOB PA3HOM MAcCChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJNBHO HEMHEPIUATIBHON CUCTEMBI OTCYETA.

CpaBHEHHE PABHOJEHUCTBYIOIIECH MPUIIOKEHHBIX K TEIIy CHJI C MPOU3BEIECHUEM MAcCChI
T€JIa Ha €r0 YCKOPEHUE B MHEPLUHUAIIBHON CHCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

N3MepeHne macc o B3auMOJIEVCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTA/ICHUH.

[lenTpoOE)KHbIE MEXaHU3MBI.

CpaBHEHME CHUJI TPEHHSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepeHre paBHOACUCTBYIOIIEH CHUJI TpU JBIKEHHMH OpycKa 1O HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCMMOCTH BPEMEHM JBUKEHHS OpycKa IO HAKJIOHHOU
IIJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €TI0 MACCBI.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIINUX B NIPYKUHE U PE3UHOBOM
oOpasiie, ot ux aedopmaluu.

N3yyeHne NBHKEHUSI CUCTEMBI TEJ, CBS3aHHBIX HUTBHIO, NEPEKUHYTOW Yepe3 JETKUMU
OJI0K.

N3mepenne kordduimenta TpeHHsT 1O BETUYHHE YriaoBoro KoddduimeHTa
3aBuCHUMOCTH Frp(N).

UccnepoBanue JABMKEHUST Opycka [0 HAKJIOHHOM TUJIOCKOCTH C TEPEMEHHBIM
Kod(PUIIMEeHTOM TpEeHU4.

N3ydenue nBMKEHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEpAOe Teno. IlocTymarenbHoe M BpalllaTeIbHOE JBHXKEHHE TBEPIOTO
Tena. MOMEHT CHJIbl OTHOCHUTENIBHO ocu BpameHus. [limedo cunbl. ClioxeHune Cuil,
IIPUJIOKEHHBIX K TBEpAOMY Teily. LleHTp TsxecTn Tena.

YcnoBus paBHOBECHs TBEPAOTO TeA.

YcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMIHOE PABHOBECHE.

TexHUuecKne yCTpOUCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: KPOHIUTENH, CTPOUTEIbHBIN
KpaH, pelETyaTble KOHCTPYKIIUU.

Jlemoncmpayuu.

Y ci10BUsL paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Hccnenosanue yciioBuil paBHOBECHsS TBEPAOTO TeNA, UMEIOIIETO OCh BPALCHUS.

KoncTpyrnpoBanne KpOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydenune ycTOMUnBOCTH TBEPAOTO TENA, UMEIOLIETO MIOMAAb OMOPBI.



Tema 4. 3axonst coxpanenus 6 Mexanuxe.

Nmmynec maTepuanibHOM TOYKH, CHCTEMBI MATEPUANIBHBIX TOUEK. L[eHTp Macc cuctembl
MaTepuaIbHbIX TOYEK. Teopema 0 ABUKEHUHU LIEHTpa Macc.

Nmnynbe cuiibl 1 UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTnBHOE NBHXKEHHE.

MomMeHT umnyibca MaTepuaibHOM Touku. [IpeacTaBiieHHMe O COXpaHEHHMM MOMEHTA
HMMITYJIbCA B [IEHTPAJIbHBIX MOJISX.

PabGora cuibl Ha MajoM M Ha KOHEYHOM IepeMelieHud. ['paduueckoe npeacTaBicHue
pabOTHI CHITHI.

MOIIHOCTH CHUJIBI.

Kunernueckasi sHeprusi MmaTepuaibHON Touku. TeopeMa 00 MBMEHEHUH KMHETHYECKOU
SHEPIrUH MATEPUAIBHON TOUYKH.

[loreHuuanbHple W HENOTEHUMANbHBIE  CWibl.  [loTeHUManbHast  SHEPTHUS.
[ToreHumanbpHasi SHEPrus ynpyro aeGpopMUpOBaHHON MpYyXKUHBI. [loTeHIManbHasT YHEPTHs
T€la B OJHOPOJHOM TpaBUTAlMOHHOM Tone. [loTeHumanbHass »SHeprus Tena B
IPaBUTAIIMOHHOM TIOJIE OJHOPOJHOIO Iapa (BHYTPHM M BHE miapa). Bropas kocmuueckas
CKOpPOCTb. TpeThs KOCMUYECKAsE CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CUJT C U3MEHEHHEM MEXaHUUYECKON YHEPTUU CUCTEMBI
TeJl. 3aKOH COXPAaHEHUS] MEXaHUYECKOU IHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHyuM I UACATBHOW KUAKOCTH KakK CIICACTBUE 3aKOHA COXPAaHCHUS
MEXaHUYECKON SHEPTHUU.

TexHuueckne yCTpOMCTBa U TEXHOJIOTUUECKUE MPOLIECCHI: IBUKEHUE PAKET, BOJOMET,
KOTEP, MPY>KUHHBIN MUCTOJIET, THPOCKOII, (PUTYPHOE KaTaHUE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOC IBHIKECHHUE.

HN3mepenne MOIHOCTH CHUJIBL.

N3MeHeHune sHEpTUM TeJia MPU COBEPIICHUH PaOOTHI.

B3auMHble npeBpanieHns KHHETUYECKOW Y NTOTEHIIMAJIBbHOW SHEPTUM NPU JIEVCTBUU HA
TEJIO CUJIBI TSXKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu pu CBOOOTHOM MaICHUH.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padbomul, nPAKMUKYM.

N3mepenue umirynpca Tenna no TOpMO3HOMY ITYyTH.

N3mepenne cuitbl TSITu, CKOPOCTH MOJACIH JIEKTPOMOOWIISI i MOIITHOCTH CHJTBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHeHHsI UMITYJIbCA IIPU YIIPYTOM B3aWMOICHCTBUH.

N3mepenre KNHETUYECKOM SHEPTUHU Tejla 0 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHUS MMOTEHITMATBHOU SHEPTHH MPYKUHBI C PA0OTOM CHUITBI TPEHUS.

Omnpenenenre pabOTHI CHITBI TPEHUS TP IBMXKCHHUH TeJa TI0 HAKIIOHHOM TUIOCKOCTH.

Paznen 3. MoJsiekyJsipuasi Gu3nKa 1 TEPMOJIMHAMUKA.



Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu.

OcHOBHBIE TOJIOKEHHSI MOJIEKYJIsipHO-KuHeTnyeckoil teopun (MKT), ux omnbiTHOE
obocHoBanue. Juddysus. bpoyHoBckoe — aABmwKeHHE.  XapakTep  JIBIDKCHUS U
B3aUMOJEHCTBHS YaCTHUL BemecTBa. MoJenu CTpOCHHS ra30B, )KUAKOCTEN U TBEPABIX TEN U
OOBSICHEHHE CBOICTB BENIECTBA HAa OCHOBE ATUX Mojeied. Macca u pa3Mepbl MOJEKYJ
(atomoB). KonuuectBo BemectBa. [loctosiHaast ABorapo.

TermnoBoe paBHoBecue. Temmneparypa u crnocoOwl e€ uzmepenus. lllkana temmepatyp
Llenbcus.

Mopens uaeanbHOrO ra3za B MOJEKYISIPHO-KMHETHYECKOM TEOpHUM: YACTHIIBI Ta3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. AOCoitoTHas TemmepaTypa
(wkana temmneparyp KenbBuna). 3akon [anbrona. M3omponeccsl B HJ€albHOM rase ¢
MOCTOSIHHBIM ~ KOJINYECTBOM  BemlecTBa. ['paduueckoe mpencTaBiIeHUE H3OMPOIECCOB:
U30TepMa, U30X0pa, n3odapa.

CBs3p MEXIy IABICHHEM M CpPEOHEH KHHETUYECKOW HHEPrUEd IOCTYIATEIBHOTO
TEIJIOBOTO JIBMXKEHHSI MOJIEKYJ HJACATBbHOTO Ta3a (OCHOBHOE YpPAaBHEHHE MOJIEKYJSIPHO-
KMHETUYECKOW TEOPUH HJICAJIBHOTO Ia3a).

CBsi3p  aOCONIOTHOM TemmepaTypbl TEPMOJMHAMUYECKOW CHUCTEMBI CO CpeaHEen
KHMHETHUYECKOW SHEPTHEN MOCTYyNaTeIbHOIO TEIJIOBOTO JIBHXKEHUSI €€ YacTHL.

TexHuyeckre yCTpPOMCTBA W TEXHOJOTHYECKHUE TMPOIECChl: TEPMOMETp, OapoMeTp,
MIOJIyYEHME HAHOMATEPHUAJIOB.

Hemoncmpauuu.

Mopenu ABUKEHHUS YaCTUI] BELLIECTBA.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anuchbio peaibHOTO OPOYHOBCKOTO JBUKCHMUSI.

Huddysus KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MOIEKyII.

Mojenu KpUCTAUINYECKUX PELIETOK.

Hab6nronenue u vcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

HccnenoBanue mporecca yCTaHOBJICHHS TEIJIOBOTO PABHOBECHS IMPU TEIJIO0OMEHE
MEXy TOPSYEH U XOJIOAHOU BOJOM.

N3yueHne M30TEpPMUYECKOro IMpoiiecca (PEeKOMEHJIOBAHO HCIOJIb30BaHUE LHU(PPOBOM
71a00paTopun).

N3yuyenne n30XopHOTo npoiecca.

N3ydenne nzobapHoOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmonunamuueckass  (TJl) cucrema. 3agaHue  BHEIIHUX  YCJIOBUMA ISt
TEPMOJMHAMMYECKOM CHCTEMBbI. BHemmHue wu BHyTpeHHHE mapaMmeTpsl. [lapameTpsl



TEPMOJMHAMUYECKOM CHCTEMBI KaK CpPEIHHME 3HAUYEHUS BEJIMYMH, OMHUCHIBAIOIINX €&
COCTOSIHME Ha MUKPOCKOITUYECKOM YPOBHE.

Hynesoe Hayajo TEPMOJUHAMHUKHU. Camonpoun3BoiabHas penakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEMIIOBOMY PABHOBECHIO.

Mogens uaealbHOr0 rasa B TEPMOJUMHAMHKE — CHCTEMa YPaBHEHUMW: ypaBHEHUE
MenneneeBa—KnaneipoHa W BBIpaXEHUWE JUIsI  BHYTPEHHEHW DHEPIUM. Y CIOBUS
OPUMEHUMOCTH 3TOM MOJENIW: HU3Kasg KOHLEHTPALMS YacCTULl, BBICOKHE TEMIIEPATYPHI.
BripakeHne 111 BHyTPEHHEN S3HEPTUHM OJJTHOATOMHOT'O UJI€AJIBHOTO Ta3a.

KBa3ucrarnueckue u HECTaTHUECKUE MTPOLECCHI.

DnemeHTapHas paboTa B TepMOIMHAMUKE. Berauciienne padoTsl 1Mo rpaduky mporiecca
Ha pV-nuarpamme.

Teronepenaya kak cnoco® HW3MEHEHUsT BHYTPEHHEW SHEPTUM TEPMOJIUHAMHYECKOU
cucteMbl 0e3 coBepiieHus: padboThl. KoOHBEKINS, TEIIONMPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Termmotel. Temno€MKOCTh Tena. YaenbHas W MOJSIPHAS TEIIOEMKOCTH
BelIeCTBa. Y paBHeHHEe Maliepa. Y ielibHas TEIUIOTa CrOPAaHUs TOIUIMBA. PacuéT konmuecTna
TEIJIOTHI IpH Tertonepenaye. [louarue 06 anrnadbaTHOM mpouecce.

[lepBbIit 3ak0H TepMoaUHAMUKU. BHyTpeHHss1 sHeprus. KonudecTBo TeraoTsl U padboTa
KaK MEpbl U3BMEHEHUS BHYyTPEHHEN YHEPTUH TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoii 3ak0H TEpMOJMHAMHMKHM [JI PABHOBECHBIX IIPOLIECCOB: YEpPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CUCTEMBbI MTPOXOIUT €IUHCTBEHHAs aauadara.
AOcoiroTHas Temreparypa.

BTopoii 3akoH TEepMOAMHAMUKHK JUIsi HEPABHOBECHBIX MPOLECCOB: HEBO3MOKHO
nepeaarb TEIUIoTy OT Oosiee XOJOMHOTO Teina K Oojee Harperomy 0€3 KOMIICHCAIHH
(Knaysuyc). HeoGpaTuMOCTh IPUPOIHBIX MPOIIECCOB.

[Tpunuune! geicteus TerioBbix MamuH. KIT/I.

Makcumanbnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTUYECKUE AaCHEeKThl HMCIOJb30BaHUS TEIUJIOBBIX  JBHUrarenei. TerioBoe
3arps3HEHUE OKPYIKAOIICH CpeIbl.

TexHuyeckre  yCTPOMCTBA M TEXHOJIOTHYECKHE  MPOIECCH:  XOJOJUJIbHUK,
KOHJIUIIMOHED, JTU3CJIbHBIA U KapOIOpaTOpHBIM JBUraTeiid, mapoBas TypOWHa, MOJy4YeHHUE
CBEPXHU3KUX TEMIEPATYP, YTUIN3ALMS «TEMIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEILJIOBOTO
Hacoca, YTWIM3alusg OWOOPTaHWYECKOTO TOIUIMBA [T BBIPAOOTKUA «TEIUIOBOW» U
AIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue Temneparypsl npu aanadaTudeckoM pacIlIupeHuN.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUU.

UccnenoBanue annabaTHOTO Ipolecca.

KomrmbrotepHabie MOAEHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.



Hccenenosanne nporecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTo mpoiiecca.

N3ydyeHnne  B3aUMOCBSI3W  SHEPrUM  MEXKMOJEKYJISPHOTO  B3aWMOJICUCTBUS U
TEMIIEPATYpPbl KUTIEHUS HKUJTKOCTEM.

Tema 3. Acpecammniie cocmoanus eeuyecmea. Dazoevie nepexoowl.

[TapooOpa3oBanue u KoHJeHcalus. lchmapeHne W KUINEHUE. YJeibHas TeioTa
napooOpa3oBaHusl.

HacellieHHbIE W HEHACBIIIEHHBbIE Mapbl. KadecTBEeHHas 3aBUCHUMOCTh IUIOTHOCTU M
JABJICHUS HACBIIMIEHHOTO Iapa OT TeMIlepaTypbl, HMX HE3aBUCUMOCTh OT O00BbEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUSI OT JJABJICHUS B dKUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Tteno. Kpucrammuyeckue u amopdHble Tena. AHM30TPONHUS CBOWCTB
KpuctauioB. [1naBnenue un kpuctaiuzanus. Y ieapHas Teriora miasieHus. Cyonumarus.

Hedopmanuu TBEpAOrO Tena. Pactspkenue u cxxarue. Cnur. Moayns FOnra. Ilpenen
yapyrux nedopmanuii.

TeruoBoe pacmMpeHue JKUAKOCTEH U TBEPABIX Tel, OOBEMHOE U JIMHEHHOE
pacmipeHre. AHTapMOHM3M TEIUIOBBIX KOJI€OaHMI YacTull BEHIECTBA KaK MPUYMHA
TEIJIOBOTO PacIIUPEeHHs Tell (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBaHue 3HEpPTUH B (pa30BbIX MEPEX0IAX.

VYpaBHeHUE TEMI0BOTO OanaHca.

[ToBepxnoctHoe  HaTskeHue.  KoadduimeHT  MOBEpXHOCTHOTO  HATSHKCHHS.
Kanisapasie siBnenus. JlapiieHue noa MCKpUBIEHHON MOBEPXHOCTHIO XXKUAKOCTU. DopMya
Jlaruaca.

TexHu4yeckre yCTPOMCTBA W TEXHOJOTUYECKHUE TIPOILIECChI: KUIKUE KPUCTAJLIbI,
COBPEMEHHbBIE MATEPUAIIBI.

Hemoncmpauuu.

TerutoBoe pacimupeHue.

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue. Kunenue npy noHM>X€HHOM TaBJICHUM.

N3mepeHue cuiibl TOBEPXHOCTHOTO HATSHKCHUSI.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

KanunnspHsie siBieHus.

Mopenu HEHbIOTOHOBCKOM KUIKOCTH.

Crioco0Obl u3MepeHus BIaXKHOCTH.

Uccnenosanue HarpeBaHus U IUIABJICHUSI KPUCTAINIMYECKOTO BEILIECTBRA.

Buner nedopmaruii.

Habmronenune manbix nedopmarimii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenne yaenpbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACBILICHHBIX MTAPOB.



N3mepenue aOCOMOTHOM BIaKHOCTH BO3/yXa M OL[EHKA MacChl MapOB B MOMEIIICHUH.

N3mepenne ko3¢ duiimenTa mOBEPXHOCTHOTO HATSHKCHHUS.

N3mepenne monyns FOnra.

UccnepoBanue 3aBUCUMOCTH JepopMallud pe3MHOBOro o0Opaslia OT MPHUIIOKEHHOH K
HEMY CHJIBI.

Pa3zneua 4. JaekTpoanHamMuKka.

Tema 1. Inekmpuueckoe noJe.

DJeKTpU3aLus Te U €€ NPOABJICHUSA. DIEKTPUUECKUN 3apsia. J(Ba BUIA SJIEKTPUUECKUX
3apsinoB. [IpOBOOHUKH, TUANEKTPUKU U MOIYNPOBOJHUKU. DJIEMEHTAPHBINA JIEKTPUUECKUIMA
3apsAl. 3aKOH COXPAaHEHHUs dJIEKTPUUECKOTO 3apsaa.

B3aumopericteue 3apanoB. Toueunsie 3apsabl. 3akoH KylioHa.

Onextpuyeckoe nosie. Ero neiicTBue Ha 3JIEKTPUYECKUE 3apsiibl.

Hanpsix€anocts anektpuueckoro mois. [IpoOGueiit 3apsia. JluHuu HanpskE€HHOCTH
ANEKTPUYECKOTO NoJIst. OTHOPOAHOE HIIEKTPUIECKOE TTOJIE.

[ToTeHIMAIBHOCTB IEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIINATIOB U HAIIPSKEHHUE.
[loreHnmanbHass  dHEprus  3apsAna B JJEKTpocTartMdyeckoM — mone.  lloreHuman
ANEKTPOCTATUYECKOrO MoJis. CBs3b HANPSKEHHOCTH MOJS M PA3HOCTU MOTEHUHUAJIOB IS
AIIEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOJIHOTO, TaK U HEOJJHOPOJIHOTO).

[TpuHIMI Cynepno3uyy dAEKTPUUECCKUX TTOJICH.

[Tone Ttoueunoro 3apsaa. [lone paBHOMepHO 3apsbkeHHON cdepbl. [lone paBHOMEPHO
3apsHKEHHOTO 1Mo 00BhEMY 1miapa. [lone paBHOMEpHO 3apsiKEHHOM OECKOHEYHOW TIIOCKOCTH.
KapTunbl nuHUN HANPSHKEHHOCTU TUX NOJIEN M SKBUIIOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOJHUKH B AIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDAEKTPUKN B DJIEKTPOCTATUYECKOM TMoJie. JIudnmeKkTpuueckas NPOHUIAEMOCTH
BEILIECTBA.

KongeHncartop.  DJIEKTpOEMKOCTh  KOHJAEHCATOpa.  DJIEKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe coeguHeHHE KOHIeHcaropoB. [locienoBarenbHOE  COEAMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

JIBM>KEHME 3apsSyKEHHOM YaCTHUIIBI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHnyeckue yCTpoMCTBa U TEXHOJOTMYECKUE MTPOLIECCHI: DJIEKTPOCKOI, dIEKTPOMETP,
AIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOPHI, T€HEpaTop
Ban ne I'paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIMI IEUCTBUS DJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX [IAPUKOB.

DJIEKTPUYECKOE TTOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOJHUKM B AIEKTPUUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

YCTpONCTBO U IEMCTBUE KOHAEHCATOPA IIOCTOSHHON U IEPEMEHHOM EMKOCTH.



3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAAM IUIaCTHH,
PACCTOSIHUS MEXIYy HUMU U JUAIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

OueHka cuil B3aUMOJICHCTBUS 3apsKEHHBIX TElL.

HaGnronenue mnpeBpamieHusi SHEPrUM  3apsOKEHHOTO  KOHAEHcAaTopa B DHEPTHUIO
U3IIyYEHUSI CBETOANO/IA.

N3ydeHune npoTekaHus TOKa B LETH, COAEpKaIIEH KOHIEHCATOP.

Pacnpenenennie pa3HOCTH MOTEHIMATIOB (HANpPSDKEHHS) TIPU  MOCIEA0BATEILHOM
COEIMHEHUHU KOHJECHCATOPOB.

Uccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi CyliecTBOBaHMSI TMOCTOSIHHOTO 3JIEKTPUYECKOro Toka. VCTOYHUKH TOKA.
Hanpsoxenue U u DJ1C &.

3akoH Oma [J1s y4acTKa Lenu.

DJIEKTPUYECKOE  COMPOTUBJIEHUE. 3aBUCUMOCTb  COINPOTHUBICHHUS  OJHOPOAHOTO
MPOBOAHUKA OT €r0 JJIMHBI U TUIOIIAMA MONEPEYHOrO0 CEUCHHUs. Y IeTbHOE COMPOTHUBIICHUE
BEIIECTBA.

[TocnenoBarenbHOE, MApaNJIEIbHOE, CMEIIAHHOE COEAMHEHHWE MPOBOJHHMKOB. Pacyér
pa3BEeTBIEHHBIX AekTpuueckux 1emnei. [Tpasuna Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [[xoyns—Jlena.

MOIIHOCTB ANEKTPUIECKOrO TOKA. TernmoBast MOITHOCTb, BhIAESIEMAast HA PE3UCTOPE.

OJIC u BHYTpPEHHEE CONPOTUBICHHME HCTOYHHMKA TOKa. 3akoH OMa g TMOJIHOU
(3aMKHYTOM) 2JIEKTpUYECKOM 11enu. MOITHOCTh HCTOYHUKA ToKa. KOopoTkoe 3amMbIKaHUeE.

KonnencaTop B 1ienu NOCTOSTHHOTO TOKA.

TexHuyeckre yCTpONCTBA M TEXHOJIOTHYECKHE MPOIECChl: aMIIEPMETP, BOJBTMETD,
peocTaT, CYETUUK IICKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3MepeHue cuiibl TOKa U HaMPSKEHUS.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKAa OT HAMpPSKEHUS ISl PE3UCTOpA, JIaMIIb
HaKaJMBaHUS U CBETOJMO/A.

3aBUCUMOCTh COMPOTUBIICHUS HUJIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IIJIOIIAIU
MONEPEYHOT0 CEYEHHUs U MaTepuaa.

Uccnenoanne 3aBUCUMOCTH CHUJIbI TOKa OT COMNPOTUBIEHUSI MPU MOCTOSHHOM
HaIpsHKEHUH.

[Ipsamoe nzmepenne DJC. KopoTkoe 3aMblkaHUE ralbBaHUYECKOIO 3JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0sI coenrHenust ICTOYHUKOB Toka, DJIC GaTapeit.

Uccnenoanne pa3HOCTU MOTEHIIMATIOB MEXIY MOJIOCAMU HCTOYHHMKA TOKA OT CHJIbI
TOKAa B LEIN.



Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccenenoBanne CMEIaHHOTO COETMHEHUS PE3UCTOPOB.

N3MepeHne yaenbHOro CONpOTUBIIEHUS IPOBOAHUKOB.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSIKEHUS JIJIS1 JJaMITbl HAKAJIMBAHUS.

VYBenuueHue npenesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenue 3/1C 1 BHYTPEHHETO COMPOTUBJICHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoct IJIC raapBaHUYECKOrO 3JIEMEHTA OT BPEMEHH IIpHU
KOPOTKOM 3aMbIKaHUH.

Hccnenoanne pa3HOCTH MOTEHIMATIOB MEXIAY MOJIOCAMH MCTOYHHMKA TOKA OT CHJIBI
TOKa B IIEIH.

Hccnenoanne 3aBUCMMOCTH MOJE3HOW MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 pa3iuuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOJUMOCTh PA3JIUYHBIX BEHIECTB. DJIEKTPOHHAs MPOBOIUMOCTH
TBEPABIX  METAUIOB. 3aBUCUMOCTb  CONPOTHUBJIEHUS METALIOB OT TeMIEpaTyphl.
CBepXIIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BaKyyMme. CBOMCTBA DIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOOCTBEHHas W MpPUMECHas MPOBOJUMOCTH IOIYIIPOBOIHUKOB.
CsoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUN TOK B DJIEKTPOJIUTAX. DIEKTPOJIUTHIECKAS TUCCOLMALUA. DIEKTPOIIH3.
3akonbl Papazes 1Sl JIEKTPOJIN3a.

DJIEKTpUYECKU TOK B razax. CaMOCTOSITENIbHBIA W HECAMOCTOSATENbHBIA pa3ps/l.
Paznuunbie THIIBI CaMOCTOSITENBHOTO paspsana. Monnus. [Ina3zma.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHHUE: Ta30pa3psiAHbIe JIAMIIbI,
AJIEKTPOHHO-JTyueBasi TpyOKa, TMOJYNPOBOJHUKOBBIE MPUOOPHI: JTUOA, TPAH3UCTOD,
dboToanon, CBETOAMOJ, TalbBaHWKA, pa@UHUPOBAHUE MEIM, BBIMIABKA AJIOMUHUS,
AIEKTPOHHAsE MUKPOCKOIIHSI.

Hemoncmpavyuu.

3aBUCUMOCTh COMPOTUBJICHUSI METAILJIOB OT TEMIIEPATYyPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psa U MpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOJUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OIHOCTOPOHHSISI MPOBOAMMOCTD IUOJ1A.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

Habmronenue ammekTpoimsa.

N3mepenne 3apsaa 0OTHOBAIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH CONPOTHUBIICHHS] TEPMOPE3ZUCTOPA OT TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DU3HYeCKUIN NPAKTUKYM.

Croco0Obl u3MepeHuss (PU3NYECKUX BEIUYMH C HCIOJIH30BAHHEM AaHAJIOTOBBIX H
MAPOBBIX  U3MEPUTEIBHBIX MPUOOPOB ¥  KOMITBIOTEPHBIX  JATYMKOBBIX  CHCTEM.



AOGCOIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH H3MEpeHUN (Gu3nyeckux BeauuuH. OlLeHka
I'PaHUL OTPEIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX M3MEPEHUM, MCCIEAOBAHUN 3aBUCUMOCTEN (PU3NUYECKUX
BEJIMYMH, IPOBEPKA MPEJIOKEHHBIX TUIIOTE3 (BBIOOP U3 pabOT, OMMCAHHBIX B TEMATHUECKUX
pasznenax «Y4eHUYeCKUi IKCIIEPUMEHT, JaOopaTOpHbIE Pa0OThI, MPAKTUKYM» ).

MexnpeaMeTHble CBS3H.

N3ydyenne kypca ¢usuku yriyonéHHoro ypoBHsS B 10 kiacce OCyIIECTBISIETCS C
y4€TOM COJIEp/KaTEIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMH MaTeMAaTHKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemuvie nonamus, C6A3AHHBIE C U3YYEHUEM MEMO008 HAYUHO20
nOo3HaHuA: SIBICHUE, HAay4YHbIA (pakT, rumoresa, (Quanyeckas BeIUYMHA, 3aKOH, TEOpHS,
HAOJIIOJIEHUE, OSKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, W3MEPEHUE, MOrPEUIHOCTH
U3MEPEHU, N3MEpPUTENIbHBIE IPUOOPHI, IUPPOBas 1a00paTOpusl.

Mamemamuxka: peunieHre cucteMbl ypaBHeHuM. JlunelHas ¢yHkuusg, napadoina,
runepOona, ux rpadguku U cBoiicTBa. TpuroHomerpumyeckue (PyHKIIMU: CUHYC, KOCHHYC,
TaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. BEKTOPHI M MX MPOEKIINU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonozua: wmexanmueckoe JBWKEHHE B KUBOM mpupone, auddysus, ocmoc,
TEIMJI000MEH KUBBIX OPTraHU3MOB, TEINIOBOE 3arpsA3HEHUE OKPYIKAIOIIEH CpeJbl, yTHIIN3aIUs
OMOOPraHWYecKOro TOIUIMBA Uil  BBIPAOOTKM  «TEIJIOBOW» M 3JIEKTPOIHEPIUH,
ITOBEPXHOCTHOE HATSHKEHUE U KAlWJUISIPHBIE SBJIICHUS B IPUPOJIE, JIEKTPUUYECKUE SIBJICHUS B
KUBOU MIPUPOJIE.

Xumuna: JMCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, MOJIy4YeHHE HAaHOMAaTepHalioB, TEIUIOBbIE CBOMCTBA TBEPABIX
TEJN, XKUIAKOCTEH M Ta30B, JXKHUJIKUE KPHUCTAJUIbL, JJIEKTPUYECKHE CBOWCTBA METAJUIOB,
ANEKTPOJIUTHYECKAS JUCCOLMALINS, TaJbBAHUKA, JIEKTPOHHAS MUKPOCKOIIUSI.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonocua: npeoOpa3oBaHHWE [BUKEHUW C HCIOIb30BAHUEM MEXAHU3MOB, YUET
CYXOT'O U KMJIKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKUUHU (KPOHIITEHH, peméTyaThle
KOHCTPYKIMHU), MCIOJb30BAHME 3aKOHOB COXPAaHEHHUS MEXaHUKU B TEXHUKE (THMpPOCKOII,
BOJAOMET M Jpyrue), IBUraTellb BHYTPEHHErOo CropaHus, mNapoBas TypOHHa, OBITOBOU
XOJIOIUIJIBHUK, KOHIULMOHEDP, TEXHOJOTMU IOJIYYEHUs COBPEMEHHBIX MATEpUajOB, B TOM
YyCcJie HAHOMATE€pUAIOB, U HAHOTEXHOJOTWH, DJIEKTPOCTAaTHYECKasl 3alllUTa, 3a3eMJICHHUE
AIEKTPONPUOOPOB, Ira30pa3psIHbIE JIAMIIbI, TOTYIPOBOAHUKOBbIE MPUOOPHI, TAIbBAHUKA.

11 KUIACC

Pa3znea 4. JaekTpoaMHamMuKa.

Tema 4. Macnummnoe noe.

B3anmoneiicTBre MOCTOAHHBIX MAarHUTOB M MPOBOAHUKOB C TOKOM. MarHuTHOE moJe.
Bekrtop MarHutHOM UWHAYKUWU. [IpyHOMIT Cynmepno3uuvu MArHUTHBIX TMoJied. JIuHuu
MarHUTHOW UHIYKIIUH.



MarHutHoe 1oJjie MPOBOJHUKA C TOKOM (MPSAMOr0 MPOBOJHUKA, KATYIIKH U KPYTrOBOTO
BuUTKa). OnbIT Dpcrena.

Cuia Amnepa, €€ HanpaBJIEHUE U MOJTYJIb.

Cuna JlopeHua, e€ HampaBlEHHE M MOAYJIb. JIBMKEHUE 3apsHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHuTHOM moiie. Pabota cumbl Jlopenia.

MarnautHOe noJsie B Bemectse. DeppoMarHeTvky, rnapa- U J1MaMarHeTUKH.

TexHuyeckre yCTpOWCTBAa U TEXHOJOTHYECKHUE IMPOIECCHI: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, IICKTPOJABUTATENh SIKOOH, YCKOpUTETU
AJIEMEHTAPHBIX YACTHLI.

Jlemoncmpayuu.

Kaptuna nuHMN WMHAYKIUM MarHUTHOTO TIOJISI TOJOCOBOTO M TOJAKOBOOOPa3HOTO
IIOCTOSIHHBIX MarHUTOB.

KaptHa nvHMII MarHUTHOW WHIAYKUHMHM TOJS JJIMHHOTO MPSIMOrO IPOBOJAHUKA U
3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneinicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jevictue cuibl JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

Hab6nronenue nBmkeHus myyka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIMn  [EUCTBUSL  AIEKTPOU3MEPUTEILHOIO MpUOOpa MarHUTOICKTPUUECKON
CUCTEMBL.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIsS IOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB eppOMarHeTHKOB.

Hccnenoanue neMCTBUS IOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MAarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomacnumnan UuHOYKYUA.

SBnenne 37eKTpoMarHuTHOM MHAYKUIMU. [IoTok BekTOpa MarHuTHOW MHAYKUMU. DC
MHIYKIUHU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKInu dapanes. BuxpeBoe 3aeKTpuyecKoe MmoJe.
Toxku Oyko.

OJ1C uHayKUMK B TPOBOIHUKE, JBUKYIIEMCS B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuio Jlenua.

NupyktuBHOCTh. Karylika WMHIYKTMBHOCTHM B UENH MOCTOSTHHOTO TOKa. fIBIeHHE
caMouHaykiuu. J/JC caMOMHIYKIIHH.

DHeprusi MarHUTHOTO TOJISI KaTYILIKU C TOKOM.

DIEeKTpPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOHMCTBA M TEXHOJOTMYECKHWE TMPOLECCHl: WHIYKIMOHHAs II€Yb,
COJICHOW/I, 3aIlI1Ta OT 3JEKTPU3ALNHU TEJI IIPU ABUKEHUH B MArHUTHOM I10JI€ 3€MIIH.

Jlemoncmpayuu.

HaGnronenue SsBIeHUs 2I€KTPOMAarHUTHOW WHTYKITHH.



Uccnenoanue 3aBucuMoctd OJIC MHAYKIMU OT CKOPOCTHM H3MEHEHHS MarHUTHOIO
MTOTOKA.

[IpaBuno Jlenua.

[Tanenrie MmarauTa B aIFOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIMH.

Uccnenoanue 3aBucumMoctd DJC caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHMSI CUJIbI TOKA
B LICIIN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccenenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW MHYKIUU.

OmnpeneneHre MHAYKIUU BUXPEBOTO MAarHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

C6opka MOzIENH 3JIEKTPOMAarHUTHOTO T€HEPATOPA.

Pasnen S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOHBIE KOJIEOAHUSI.

'apmonnyeckue  kosebanus. KuHemarnueckoe H  JIMHAMHYECKOE  OINUCAHUE.
OHepreTuyeckoe OIucaHue (3aKOH COXPAHEHUs MEXaHMYEeCKOW »Hepruu). BriBojg
JUHAMMYECKOTO ONMCAHMSI TapMOHHUYECKUX KOJIEOAHMM M3 KX HHEPreTHYEecKOro u
KHMHEMAaTHU4ECKOTO ONKCAHMUS.

Ammuntyna u ¢asa kosiebanuii. CBsI3b aMIUTATYIbI KOJIEOAHUM MCXOAHOW BETUYUHBI C
aMIUIUTYy1aMU Kosie0aHuil €€ CKOPOCTU U YCKOPEHUSI.

[lepuon wu dyacrora konebanuid. Ileprog Manbix CBOOONIHBIX — KOJEOaHHIA
MaTeMaTHueCcKoro MasiTHuka. Ilepnon cBOOOAHBIX KOJIEOAHUN MPYKUHHOTO MasiTHUKA.

[lonsiTue o 3aryxaromux KosieOaHusix. BbiHyXkaeHHbIe KoJieOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ p€30HAHCHOW KpUBOW. ABTOKOJIEOAHUS.

TexHHYecKre yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHl: METPOHOM, Yachl, KayellH,
MYy3bIKaJIbHbIE HHCTPYMEHTBI, celicMorpad.

Jemoncmpayuu.

3anuch K0e0aTeIbHOr0 ABIKEHUS.

Habnrogenue He3aBUCMMOCTH TME€pUOJa MalblX KOJeOaHWl Tpy3a Ha HUTH OT
AMIUTUTYBI.

HccnenoBanne 3aTyxarloluX KoJeOAaHMH M 3aBUCUMOCTH IMEpHOoJa CBOOOJHBIX
KOJICOaHUI OT COMPOTUBIICHHUS.

UccnepoBanue konebaHWl rpy3a HA MAacCHUBHOM MpPY>KHMHE C LEIbI0 (HOPMHUPOBAHUS
npeJcTaBiIeHU 00 uaealbHON MOAEIN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPHU KoJeOaHHIX Ipy3a Ha MPYKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJICOAHHIH.

Habutoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.

N3ydeHnne 3aKkOHOB ABMXKEHUS TEJa B X0/I€ KOJIEOaHH HA YIIPYTOM TMO/BECE.

N3yueHue nBUKEHUSA HUTAHOTO MasiTHUKA.



[IpeoOpa3zoBaHue SHEPTUH B IPY>KUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/AbI 3aTyXAIOUINX KOJIeOaHUI.

WccnenoBanue BRIHYKIECHHBIX KOJICOAHUIM.

Tema 2. Inekmpomaznummnsle Koiedanus.

Konebarenbublii kOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJ€OaHUS B HUIACATHLHOM
KoJjebareslbHOM KOoHType. @opmyna Tomcona. CBs3b aMIUIMTYABI 3apsga KOHAEHcATopa C
aMIUTUTYION CHIIBI TOKa B KOJI€OAaTeTbHOM KOHTYpE.

3aKOH COXpAaHEHUs PHEPTUH B UACAIBHOM KOJe0aTeIbHOM KOHTYpE.

3aryxarolue 3JIeKTPOMarHuTHbIe KoJieOaHus. BbIHYXIEHHbIE AJIEKTPOMArHUTHBIC
KOJIeOaHUsl.

IlepemeHHBIM TOK. MOIIHOCTH NEPEMEHHOIO TOKAa. AMIUIMTYJIHOE M JEHCTBYIOLIEE
3HaYEHUE CWJIbl TOKAa W HANpsDKEHUS MPU pa3IudHON (opMe 3aBUCUMOCTU MEPEMEHHOTO
TOKa OT BPEMEHH.

CunycoMIaNbHBIA  NEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp MW  KaTyllKa
MHIYKTUBHOCTH B LIENU CHUHYCOHWJAJIBHOTO MEPEMEHHOr0O TOKa. Pe3oHaHc TOKOB. Pe3oHaHC
HaIpsKCHUM.

Uneanbupiii  Tpanchopmartop.  IlpomsBoactBo, mepenaya W moTpeOeHHE
AIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKUE PUCKH ITPU MPOU3BOACTBE JIEKTpOdHeprun. KynbTypa ucnonb30BaHus
AIEKTPOIHEPTHUH B ITOBCETHEBHOM KU3HH.

TexHuueckre yYCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: 3JEKTPUYECKUN 3BOHOK,
TeHEPATOP EPEMEHHOI0 TOKA, JIMHUM JIEKTPOIEpe1ay.

Hemoncmpauyuu.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTB YaCTOThI CBOOOIHBIX KOJIEOAHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcuuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHHMIA.

['eneparop He3aTyXarOMUX IEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopenb 3JIeKTpOMarHuTHOTO FEHEPaTopa.

BbiHyX/1I€HHbIE CUHYCOUIATIbHBIE KOJIEOaHUsI.

Pe3uncrop, kaTynika MHIYKTUBHOCTH U KOHAEHCATOP B LENMU ITIEPEMEHHOTO TOKA.

Pe3oHaHC npu nocienoBaTeaIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH H
KOHJIEHCATOPA.

VY CcTpolCTBO M MPUHIUI AEUCTBUS TpaHCPOpMaTopa.

Mopens TMHUY IEKTPONEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanne  mepeMEHHOrO0  TOKAa  4e€pe3  MOCIENOBATENBHO  COCOUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

Hab6nronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpoOMaHUMHbLE G0JIHbI.



MexaHudeckue BOJIHBI, YCIOBHUS MX pacnpocTpaHeHus. llomepeunble U mpoaoJbHbIE
BOJHBL. Ileproa, ckopocTh pacnpocTpaHeHHs W JJIMHA BOJHBL. CBOMCTBA MEXaHHYECKHX
BOJIH: OTpaXEHHE, MIpeIoMIIeHUE, HHTep(epeHtus U qudpakiimsl.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS U3ITyYEHHUS 3JIEKTPOMAarHUTHBIX BOJH. B3anMHas
OpHUEHTAMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBoiICTBa DJIEKTPOMATHUTHBIX BOJH: OTPAXXCHUE, NPEIOMIICHHE, MOJSpU3aLus,
uHTepdepeHIus U qudpaKiusl.

[IIkana 351eKTpOMarHUTHBIX BOJIH. [I[puMeHEeHHEe 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE H
OBITY.

[IpuHIMIIBI paguOCBA3H U TeNEBUIEHU. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPE.Ibl.

TexHHuecKre yCTpOCTBA U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI,
pagap, paauONpPUEMHUK, TeEJIeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpasBykoBas
JUArHOCTUKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIO0JIbHBIX BOJIH.

Konebmomieecs Teo Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habntoienue otpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nnatepdepennnn u qudpakiini MEXaHUYECKUX BOJH.

AKYCTUYECKHI pe30HaHC.

CBouCTBa yabTpa3ByKa U €r0 IPUMEHEHHE.

HaGnronenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOHM M 4YacTOTOM
KoJieOaHui.

HccnenoBanue CBOMCTB  3JIEKTPOMArHUTHBIX BOJIH:  OTPAXEHHUE, IPEJIOMIICHUE,
noJisipu3aus, AMPppakuus, UHTEpPepeHIus.

OGHapy>xeHue nHppakpacHoro u yiabTpadroIECTOBOTO U3ITYUEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3yuyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHune pacnpoCcTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosMHEHOE paclpOCTpaHEHUE CBETA B OHOPOAHOM cpene. JIyd cBera. ToueuHblit
VCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbBI OTpakeHUs cBeTa. [locTpoeHue n300paxeHuil B MIOCKOM
3epkaine. Chepuueckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMJICHUS cBeTa. AOCOJIOTHBIM TOKa3aTesb
npenomiieHus. OTHOCHUTENBHBIM NOKa3aTeb MpesioMiieHns. [I0CTOSHCTBO 4acTOThl CBETA U
COOTHOIIIEHHE JJIMH BOJIH NIPHU NEPEXOJE MOHOXPOMATHYECKOIO CBETAa YEpe3 TIpaHULLy
pazziena IByX ONTHYECKUX CPE.

Xon nyueit B mpusMme. ucnepcus cBera. CiioxkHbIN cocTaB 0esoro ceera. LIBer.



IlonHoe BHyTpeHHee oOTpaxkeHue. lIpenenpHbIl yroa IOJMHOTO BHYTPEHHETO
OTpaXKEHUSI.

Cobuparoniie U pacceuBaromue JIUH3bI. ToHKas nuH3a. POKYyCHOE pacCTOSIHHE U
onTHYECKass cujla TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO pAacCTOSIHUS TOHKOM
cheprueckoit IMH3bI OT €€ TeOMETPUU U OTHOCUTEIBHOTO TOKA3aTENs MPEIIOMIICHHUS.

@opMmyJia TOHKOW JIMH3BL. Y BEIUYECHUE, TABAEMOE JIMH30M.

Xox nyda, MPOLIEANIETO JUH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOU
ocu. [TocTpoenne n300pakeHU TOYKU U OTPE3Ka MPSIMOM B COOMPAIOIIMX U PACCEUBAIOIITNX
JIMH3aX U UX CUCTEMAX.

OnTtuyeckue nmpudopsl. Paspemaromas cnocoOHOCTh. ['1a3 Kak onTHYecKast CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHble MCTOUYHUKH. Y CIOBUSA
HaOJIIOJICHUST MaKCUMyMOB M MHUHUMYMOB B HUHTEP(EPEHIIMOHHOM KapTHHE OT JBYX
KOTE€PEHTHBIX HICTOYHUKOB. [IpuMepsl KilacCHYeCcKUX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakurionHas pemérka. YcioBHe HaOMIOACHUS TJIABHBIX
MaKCUMYMOB MpPH MaJ€HUU MOHOXPOMATHUYECKOIO CBETa HAa TU(PAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHHuecKkue yCTpoWCTBA M TEXHOJIOTMUECKHE IMPOLECCHI: OYKH, JIyIa, IEPHUCKOI,
(doToanmapar, MHUKPOCKOI, IPOEKIIMOHHBIM amnmnapar, NPOCBETIECHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TUPPAKIMUOHHAS PEIIETKA.

Hemoncmpavyuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIIEHUs CBETA.

Hab6nrogeHue noHOro BHyTPEHHETO OTpakeHus. Mozienb CBETOBOIA.

HccnepoBanne XoJa CBETOBBIX IMYYKOB 4YEpe3 IUIOCKOMApAJUIENbHYIO IUIACTHHY H
IIPU3MY.

WccnenoBanue cBOMCTB M300paXkeHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnn crera.

HaOmronenne 1BETOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pEIETKY.

Hab6nronenue nudpakqimoHHOTO CeKTpa.

HaOmronenue nucnepcuu cBera.

Habmronerune nonsipu3aliny CBETa.

[IpuMeHeHre NoJIAPOUI0B ISl U3YUEHHS] MEXAaHUYECKUX HaIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3MmepeHune nokazaresns npeoMJeHus CTeKa.

UccnepoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUA OT BellecTBa (HAa MpUMeEpe
KUJIKUX JIMH3).

N3mepenne poKyCHOro pacCTOSHUS PACCEUBAIOIINX JINH3.

[Tonyuyenue n300paXkeHus: B CUCTEME U3 TUIOCKOTO 3epKaja U JTMH3bI.



[Tonyuenue n300pakeHNs B CHCTEME U3 IBYX JIMH3.

KoncTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEepeHIny U Mosipu3aiu CBeTa.

N3ydenne noysipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuyeHne uHTEpPEpEeHIINH JIA3EPHOTO U3IIyUEHHS Ha IBYX IIEJIIX.

Hab6nronenue nucnepcun.

Hab6nronenue u viccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3MepeHne 1nuHbI CBETOBOW BOJIHBI.

[TonyuyeHue criekTpa U3 IydeHHUs: CBETOAMO/Ia TPU MOMOIIH TU(PPAKITMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cielAJIbHONM TEOPUU OTHOCUTEIbHOCTH.

['panu1bl MPUMEHUMOCTH KJIACCUYECKOM MEXaHUKU. [locTynaTel crienuanbHON TEOpUU
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpazoBanus Jlopenna. Ycioue
NpUYUHHOCTU. OTHOCUTENHHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpallleHUe
JUTUHBI.

DHEpPrus U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTHUIIBI. DHEPTUS MTOKOS.

TexHuyeckre ycTpoilcTBa U TEXHOJOTMYECKUE MPOLECCHI: CIYTHUKOBBIE MTPUEMHHUKH,
YCKOPHUTEIH 3apsiKEHHBIX YaCTHII.

VYueHnueckuit SKCIEPUMEHT, J1a00paTOpHbIE padOThI, MPAKTUKYM.

Omnpenenenre UMITyJIbCa U JHEPTUU PEIATUBUCTCKUX YacTHIl (10 (oTorpadusiM TPEKOB
3apsKEHHBIX YaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-60an060ii Oyaausm.

PaBHOBecHOE TeIJIOBOE H3NMydeHHE (M3IydeHHEe aOCOJIOTHO YEPHOro Tena). 3aKoH
cMmemienus Buna. ['unoresa [limanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®ororpdexr. Ombitet A. I'. CroneroBa. 3akonbl ¢ororddexra. YpaBHeHUe
OitamreitHa 11 poTodddexra. «KpacHas rpanuiiay porosrddekra.

JlaBneHnue cBetra (B YAaCTHOCTH, JABJICHUE CBETa HAa aOCOJIOTHO MOTJIOIIAIONIYI0 U
a0COIOTHO OoTpaxaroiryto moBepxHocts). OnbiTel [1. H. JlebGenena.

BonnoBele cBolicTBa yactuil. Bonnel ne bpois. [[iinHa BonHb! 1e bpoiiis u pasmepsl
0o0NlaCTH  JIOKaNU3alMKM JBUXKYIIEWcs dYacTulpl. KopmycKyJspHO-BOJHOBOM —Iyalu3M.
Jludpakius 27eKTpOHOB Ha KPUCTaJIAX.

Crnemnduka wu3mepeHuit B Mukpomupe. COOTHOIIEHUS  HEONpPenenEHHOCTEH
['eitzenOepra.

TexHnueckne ycTpocTBa M TEXHOJIOTHIECKUE MTPOIIECCHI: CIIEKTPOMETP, (POTOAIEMEHT,
($oTOIaTYMK, TYHHEJIbHBI MUKPOCKOII, COJTHEUHAasi OaTtapesi, CBETOAUO/.

Jemoncmpayuu.

®otorh(hexT Ha yCTaHOBKE C IIMHKOBOW IJIACTUHOM.

UccnenoBanue 3akoHOB BHemHET0 (poTodddekra.

Hccnenoanne 3aBUCUMOCTH COITPOTUBIIEHUS MMOTYIIPOBOIHUKOB OT OCBEIIEHHOCTH.



Ceeroauon.

Conneuynas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomol, RPAKMUKYM.

UccnenoBanue gporopesucropa.

N3mepenne nmocrosiaHoM [Imanka Ha ocHOBE uccnenoBanus Gorodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOUO OT HAIIPSHKEHUS.

Tema 2. Duzuka amoma.

OnbITHI IO MCCIIEIOBaHUIO CTpoeHUs atoMa. [Inanetapuas mozens aroma Pesepdopra.

[Toctynatel bopa. U3nyyenue u norsomieHue GOTOHOB MPH MEPEX0JIe aTOMa C OJHOTO
YPOBHS JHEPIUU HA APYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJIEHHOE U3Iy4eHHe cBeta. Jlazep.

TexHuyeckne yCTpOHCTBA M TEXHOJOTHYECKUE MPOLECCHl: CHEKTPAIbHBIM aHAIN3
(cmekTpockor), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu.

Mopens onbita Pezepdopra.

Hab6nronenue mMHeyaThIX CIIEKTPOB.

Y CTpoicTBO U AEeHCTBUE CUETUMKA HOHU3UPYIOIIUX YaCTHL.

Omnpenenenre JUIMHBI BOJIHBI Ja3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

Hab6nronenue nmuHeiuaToro cnekrpa.

Uccnenoanne cnekTpa pa3pekKeHHOTO aTOMApHOTO BOJAOpOJa W HU3MEpPEHUE
nocTostHHOM Pun6Gepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHUY,.

Hyxnonnas mozaens siapa ['eitzendepra—Banenko. 3apsia sapa. MaccoBoe 4ucio sipa.
H3oTonsl.

PannoaktuBHOCTh. Aunb(da-pacmnan. DNEKTPOHHBIM U TO3UTPOHHBIN OeTa-pacmaj.
['amma-uznydenue.

3aKOH paJMOAKTUBHOIO pacnaja. PannoakTuBHBIE W30TONBI B mpupojae. CBoicTBa
WOHM3UPYIONIETO0 M3Jy4YeHUs. BlMsHUEe paauMOaKTUBHOCTH HA JKUBBICE OpPraHWU3MBI.
EctectBennsiit hon m3nyuenus. Jlozumerpus.

DHeprus CBsS3U HYKJIOHOB B sifipe. Anepubie cuibl. Jlegext macch sipa.

SAnepubie peakuuu. [enenwe u cuHTe3 snep. Snepubie peaktopbl. [IpoOGremsr
YIPABISIEMOr0 TEPMOSJIEPHOTO CHUHTE3a. JKOJOTMYECKUE AacCIlEKThl Pa3BUTHUSL SIICPHOMU
SHEPrETHUKH.

MeTtonpbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIIbHBIE B3aUMOIEUCTBUS. bapnoHbl, Me30HBI U 1enToHEL. [IpencraBienue o
CranpaptHoil Mozenu. KBapK-riit0OHHAst MOJIENb aIpOHOB.

®dusuka 3a npeaenamu CtangapTHol Mojenu. TEMHas Matepust U TEMHas SHEPTUSL.
EnuncTBO Qusnyeckoil KapTUHBI MUpA.



TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHE TMPOLECCHI: JTO3UMETP, Kamepa
Bunbscona, spepHblii peakTop, TEPMOSIAEPHBIN peakTop, aroMHas Oom0a, MarHWTHO-
pe3oHaHCcHas ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuUKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOorpadusim).

HccnenoBanue paanoakTHBHOTO (POHA C MCTIOJIB30BAaHUEM JO3UMETPA.

N3yuenue normnoiieHrs 0eTa-4acTUll aTFOMUHUEM.

Pa3znes 8. DineMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Ortanbel pa3BUTUA acTpoHOMHUHU. [IpuKIIaHOE W MHPOBO33PEHUYECKOE 3HAUYCHUE
actpoHoMUH. [IpUMEHHMMOCTh 3aKOHOB (PM3UKH 1Jisi OOBSICHEHHS MPUPOIBI KOCMHYECKHUX
00BEKTOB.

Metoapl acTpOHOMUYECKHX HcciaeqoBaHUd. COBpEMEHHBIE ONTUYECKHE TEIECKOIbI,
PaANOTENECKOIbI, BHEATMOC(EpHAst aCTPOHOMMUSI.

Bup 38€3nH0r0 HeOa. Co3Be3us, IpKUe 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH>KCHUE.

ConHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTouHuk sHeprun CosHIa U 3BE3.

3BE3bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JlparpamMma «CHEKTpaJIbHBIA KIJIacC —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJEN0BATENBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTB)»
U1 3BE3]] TJIAaBHOM MOCJIENOBATENBHOCTA. BHyTpeHHee cTpoeHue 3BE3A. COBpEeMEHHBIE
MPEJCTABIICHUS O MPOUCXOXKIACHUH U 3BoMoUKU CONTHITA U 3BE3]T. DTalbl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama Nanaktuka. [lonoxxenue u aBwkenue CosHia B ['amakTuke.
Turnbl ranakTuk. PagroranakTuky U kBazapbsl. YEpHBIE ABIPHI B siApPaX TAIAKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06sa. Pasberanue ramaktuk. Teopws
Bospiroro B3peiBa. PenukTOBOE M3ITydYEHHE.

Macmrabnas ctpykrypa BeenenHnoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonrwooenus.

HaOnronenust 3BE3qHOrO HebGa HEBOOPYKEHHBIM TJIA30M € HUCIIOJIb30BaHUEM
KOMIBIOTEPHBIX TMPUIIOKEHUN IS OMNPENENICHHUS TOJOKEHUs HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/IMst CeBEPHOro MOJIyIIapus U IPKUE 3BE3IbI.

Habmonenus B Teneckon JIyHsl, MIaHeT, TYMAHHOCTEH U 3BE3HBIX CKOTLJICHH.

Du3uYeCKUil MPaKTUKYM.

CnocoObl  u3MepeHus: (U3NUECKUX BEJIUYUH C HCMOJb30BAHUEM AaHAJOTOBBIX U
HUPPOBBIX  U3MEPUTENBHBIX TMPUOOPOB W  KOMIBIOTEPHBIX  JIaTUUKOBBIX  CHUCTEM.
AOCOJIOTHBIE M OTHOCHUTEIIbHBIE MOTPEITHOCTH M3MEpEeHUH (r3ndeckux BenuduH. OreHka
IPaHUL OTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHHUH, WCCIEIOBAHUNA 3aBUCUMOCTEH (HU3MUIECKUX
BEJIMYMH, IPOBEPKA MPE/JI0KEHHBIX TUIIOTE3 (BBIOOP U3 PabOT, OMMCAHHBIX B TEMAaTHUECKUX
paznenax «Y4eHUUYeCKUN IKCIIEPUMEHT, JIa0opaTOpHbIEe PaOOThI, TPAKTUKYM ).

O0o0maroniee mOBTOPEeHHUeE.

OO06oOmeHne W cucTeMaTH3alus COACpKaHUA pasleloB Kypca «MexaHukay,
«MonekynsipHas Qu3Mka W TEPMOJAMHAMHKA», «DJIeKTpoauHamuka», «Konebanus wu



BOJIHBD, «OCHOBBI CIEIUANTBHON TEOPUU OTHOCUTENBbHOCTH», «KBaHTOBas (u3HNKay,
«DIEeMEeHThI aCTPOHOMHHU U aCTPOPUBUKID.

Ponbp (u3uku M acTpoOHOMUM B 3KOHOMHUYECKOW, TEXHOJIOTMYECKOM, COIMAIBHON U
ATUYECKON cdepax AeATeIbHOCTH YEJIOBEKAa, pOJib U MECTO (U3MKM U acTPOHOMHUHU B
COBPEMEHHOW HAy4YHOM KAPTHHE MMPA, 3HAYCHHE OIUCATENIbHOW, CHCTEMATHU3UPYIOLIEH,
OOBSICHUTENILHOM M MPOTHOCTUYECKONW (YHKIUN (PU3NYECKOW TEOpPUHU, POJb (HU3UUYECKOIM
TEOpUHU B (OPMUPOBAHUU NPEJCTABICHUNA O (PU3NUECKON KapTUHE MUPaA, MECTO (PU3NIECKON
KapTHUHBl MHpa B OOILIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX HPEJICTaBICHUN O
IPUPOJE.

MexnpeaMeTHblie CBS3H.

N3yuenue kypca ¢pusuku yriayOnéHHoro ypoBHsS B 11 kjacce ocymiecTBisieTCsl C
y4€TOM COJIep)KaTEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMH MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvie NOHAMUA, CEA3AHHbIE C U3YYEHUEM MEMO006 HAYUHO20
nOo3HaHuA: SIBICHUE, HAay4YHbIA (pakT, rumoresa, (Quanyeckas BeIUYMHA, 3aKOH, TEOpHS,
HaONIOACHUE, OJKCIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, HW3MEPEHHE, MOrPEIIHOCTH
U3MEPEHUI, N3MEpPUTENIbHBIE TPUOOPHI, IUPPOBas 1a00paTOpusl.

Mamemamuka: peuieHUe CHUCTeMbl ypaBHeHUM. TpuroHomerpuyeckue (GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. BEKTOPHI
M UX MPOEKIMU HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB. [IpOM3BOJHBIE 3JE€MEHTAPHBIX
¢bynkumii. [Ipu3zHaku mogo0us TPEyroJbHUKOB, OMPENENICHUE TUIOMAIN TIOCKUX GUTyp H
o0BbEMa Ted.

Buonozua: snektpudeckue sBICHUS B KUBOHM MpHpone, KojebaTeabHble JIBUKEHUS B
KUBOM  TPHUPOJAE, OKOJOTMYECKUE PHUCKH TPU  IPOU3BOJACTBE  DIEKTPOIHEPTUH,
AIIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl, YJIbTpa3ByKOBas JAMArHOCTUKA B
MEJULMHE, ONITHYECKUE SIBJIEHUS B KUBOI MPUPOJIE.

Xumua: CTpOEHUE aTOMOB M MOJEKYJ, KPUCTAIMYECKAs CTPYKTypa TBEPABIX TEI,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTALITMYECKON pEeIETKH, CIEKTPAIbHBIN aHAN3.

TI'eocpagpua: maruutHble ToI0CAa 3€MIIH, 3aJI€KU MATHUTHBIX Py, GOTOChEMKA 3€MHOM
MMOBEPXHOCTH, cericMorpad.

Texnonocus: MIPUMEHEHUE MTOCTOSIHHBIX MarHuToOB, AIIEKTPOMArHUTOB,
ANIeKTpoABUraTeNb SIKoOM, TeHepaTop MEPEeMEHHOro TOKa, MHIYKIMOHHAs Nedb, JIMHUU
AJIeKTporiepeaayd, dSJIEKTPOABUIaTeNb, padap, paaUONPUEMHUK, TEIEBU30p, AaHTEHHA,
tenedoH, CBY-neub, ynbTpa3ByKoBasi JTUAarHOCTHKA B TEXHHUKE, MPOCKIMOHHBIA amnmapar,
BOJIOKOHHAsI ONTHKA, COJHEUHasi 0aTapes, CyTHUKOBbIE MPUEMHUKH, siIepHasl SHEPreTHKa U
HKOJIOTUYECKUE ACIIEKTHI €€ pa3BUTHSL.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3YJIbTATBI

JINMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHUA YydeOHoro mnpeaMera «Duzuka» TOIKHBI
OTpa)xkaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYAIOIINXCS PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW TNO3UIMEN JIMYHOCTH, CHUCTEMOW UEHHOCTHBIX OPHEHTALMN, MO3UTUBHBIX
BHYTPEHHUX YOEXICHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO
o011ecTBa, pacIIMpPEeHUE KU3HEHHOTO OIBITA M OIBITA JEATCIIBHOCTH B IIPOIIECCE PeaTH3alluu
OCHOBHBIX HalpaBJICHUN BOCIUTATEIHLHOM AESITEILHOCTH, B TOM YUCJIE B YaCTH:

rPaKAAHCKOT0 BOCIIMTAHMS:

¢C(pOPMHUPOBAHHOCTh TPAKIAHCKONM TO3UIIMK OOYYalomerocs KakK aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCHMCKOT0 OOIIECTBA;

[IPUHSTHE TPATUITMOHHBIX OOIIEUETOBEYCCKUX T'YMAaHUCTHUYECKUX U JIEMOKPATHIECKUX
IICHHOCTEH;

e['OTOBHOCTH BECTU COBMECTHYIO JICSITEILHOCTh B MHTEPECAX IpakAaHCKOro OOIIEeCTBa,
y4acTBOBaTh B CAaMOYyIIPaBJIeHUU B 00pa30BaTeIbHON OpraHU3alliu;

eYMEHHE B3aHMMOJICMCTBOBAaTh C COLMAJIBLHBIMM HWHCTUTYTaMH B COOTBETCTBUM C MX
(YHKIUSAMHY 1 HA3HAUYCHUEM;

eT'OTOBHOCTbH K TYMaHUTAPHOU U BOJIOHTEPCKOU EATEIIBHOCTH.

NATPUOTUYECKOT0 BOCIIMTAHUS:

«C(pOpPMHUPOBAHHOCTH POCCUNCKON IPakTaHCKONW UJICHTHYHOCTH, MTAaTPUOTHU3MA;

*IICHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JTOCTHXKEHUAM POCCUMCKHUX
Y4EHBIX B 00JaCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

«C(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHYECKOTO TIOBECHNS,

eCIIOCOOHOCTh ~ OIICHMBATh CUTYallMi0 W TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESITEIIbHOCTU YYEHOTO;

¢OCO3HAHUE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOWYUBOIO OYIyIIETO.

3CTeTHYECKOT0 BOCIIMTAHMSI:

e3CTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYasi SCTETHKY HAy4YHOrO TBOPYECTBA,

MpUCYIIEro (pU3nyecKoil HayKe.
TPY/AOBOI'0 BOCIIUTAHMS:

eHHTEPEC K pa3auyHbiM cdepaM MpodheCCHOHAIBHOU NEATEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKOW W TEXHUKOH, YMEHHE COBEpINATh OCO3HAHHBLIN BBIOOP OyIyIIei
podeCCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

e['OTOBHOCTBH U CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00acTU (HU3UKHU
Ha MPOTSHKEHUU BCEU KU3HU.

IKO0JIOTHYECKOr0 BOCTIUTAHUS:



«C(hOPMHUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPHl, OCO3HAHHME TJ00AJIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHKE M OCYILECTBICHUE JCHCTBUI B OKpY KaIOIIEeH cpelie Ha OCHOBE 3HAHUS
1esell yCTOHYMBOTO pa3BUTHUS YEIOBEYECTBA;

epaCIIMPEHUE OMBITa JIEATEIHHOCTH HKOJIOTMYECKON HaNpaBICHHOCTH Ha OCHOBE
UMEIOILIUXCS 3HAHUN 10 (PU3HKe.

LHEeHHOCTH HAYYHOI'0 MO3HAHUS:

«C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (pU3HMUECKON HAYKH;

*OCO3HAHME IICHHOCTH HAYYHOH [EATEIbHOCTH, TOTOBHOCTH B MPOIECCE H3yUEHUs
(GU3HUKN OCYIIECTBIIATH MPOCKTHYIO U UCCIIEIOBATENBCKYIO ACITEIbHOCTh HHINBUIYATEHO U
B IpyTIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Ba3oBble Jornuyeckne aeicTBus:
¢CaMOCTOSITEIFHO (hOPMYJIUPOBATh U aKTyaTHM3UPOBaTh MPOOJIEMy, pacCMaTpPUBAaTh €&
BCECTOPOHHE;
«OIIPECIATD 1IN JSATeIbHOCTH, 3a1aBaTh IMapaMeTPhl U KPUTCPUH MX JOCTHKEHUS,
eBBISBJIATh 3aKOHOMEPHOCTH M TIPOTUBOPEYHMSI B pacCMaTPUBAEMBIX (HU3HUCCKUX
SIBJICHUSX;
epazpabaThiBaTh IUTAH pEHICHUS TMPOOJEMbI C Yy4E€TOM aHaju3a HMMEIOITUXCS
MaTepUAJIbHBIX U HEMAaTePUAIIBHBIX PECYPCOB;
¢BHOCHUTBH KOPPEKTUBBI B JICATCIIBHOCTh, OIICHUBATh COOTBETCTBUE PE3yJIbTATOB IICIISAM,
OIICHUBATh PUCKH TOCIICICTBUN JAEATECILHOCTH,
*KOOPJMHHUPOBATH W BBIMOJIHATE PadOTy B YCIOBUSAX PEATHLHOTO, BHUPTYaJIbHOTO H
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS,
epa3BHUBaTh KPEATHBHOC MBIIIICHHUE IIPH PEIICHUH )KM3HCHHBIX TTPOOJIEM.
ba3oBble nucciiegoBare/bCKHe AeiiCTBUS.
*BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATHSIMH U METOAAMH (PU3UICCKOM
HayKH;
eBIIAJICTh HABBIKAMHM YUYEOHO-HCCIIEOBATEIILCKOM ¥ TPOEKTHOW JESATETHbHOCTH B
obnactu (pU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSTEILHOMY TMOMCKY METOJOB
perieHus 3a1a4 GU3NIECKOT0o COACPIKAHUS, TPUMEHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHHS,
eBJIQJICTh BHUJIAMHU JICATEIHLHOCTH TIO MOJYYSHUIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIINH,
peoOpa3oBaHUI0 W MPUMEHEHHUIO B PA3JIMYHBIX yYEOHBIX CUTYyalMsIX, B TOM YHCIIC IIPH
CO37IaHUH YUEOHBIX TIPOEKTOB B 00acT (PU3nKH;
*BBISIBJISITh TPUYUHHO-CIICJICTBCHHBIE CBS3U M aKTyaJIM3UPOBaTh 3a7ady, BBIABUTATH
rUnoTe3y e€ pelIeHHs,, HaXOJWTh apryMEHTHI JUIS JOKa3aTelbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPhbl U KPUTEPUH PEILICHHUS,



*QHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELICHUS 3aJaud pPe3yJIbTaTbl, KPUTHYECKU
OLICHUBATh UX IOCTOBEPHOCTb, IPOrHO3UPOBATh M3MEHEHHUE B HOBBIX YCJIOBHSIX;

*CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33a/1a4l B 00pa30BaTeNIbHON JEsATEILHOCTH, B
TOM YHCJIE TIPU U3yYeHUU (PU3UKH;

eJIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

eyMETh NMEPEHOCUTH 3HAHUS IO (PU3HUKE B MPAKTHUECKYIO 00JaCTh KUZHEACATEIbHOCTH;

eyMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTei;

*BBIJIBUTaTh HOBBIE UEH, IPEIJIaraTb OPUTHHAIBHBIE OAXOAbI U PELICHNUS;

«CTaBUTh MPOOJIEMBI U 337241, JOITYCKAIOUINE AIbT€PHATUBHBIE PEIICHUS.

Pabora ¢ nunpopmanueii:

eBJIAJICTh HABBIKAMHU TMOJy4YeHUs HUHGPOpMaMK (DUIUYECKOTO COAEPKAHUS U3
VMCTOYHMKOB  Pa3HbIX THUIIOB, CAMOCTOSITENBHO  OCYLIECTBJISITH  IOMCK,  aHAJIM3,
CUCTEMATH3AlMI0 M MHTEpIpEeTaluio WHOOpPMAIUU Ppa3IUYHBIX BHJIOB U  GopMm
IIPEACTABIICHHUS;

*OLIEHUBATH JOCTOBEPHOCTh MH(POPMALIHH;

*HCII0JIB30BATh CPEJICTBA MH(OPMAILMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI B
pEIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a/1ad C COOJIOJCHUEM
TpeOOBaHUII 3PrOHOMMKH, TEXHUKM O€30MaCHOCTH, TUTUEHBI, pPECYpcOCOEpPEKEHMUS,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMALIMOHHON O€3011aCHOCTH;

eCO3/1aBaTh TEKCTbl (PU3UYECKOTO COJAEPKaHMUS B Pa3IMUYHBIX (opmarax Cc Yy4ETOM
Ha3HaueHUsT WHPOPMAIMK ¢ IIEJIEBOM AayJUTOPUU, BHIOMpAs ONTUMAIIbHYIO (QopMy
MPEJCTABIICHNS U BU3yAJIM3allUH.

KoMMyHMKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE J1eHCTBUS:

*OCYILIECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU EATEIbHOCTH;

epPacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYalU U CMATYATh KOH(IUKTHI;

epa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIIB30BAHUEM SI3BIKOBBIX
CPEACTB;

*[IOHUMATh U UCIOJIb30BATh MPEUMYILIECTBA KOMAH/IHON Y UHAUBUAYaIbHON paOOTHI;

*BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEUCTBUI C YUETOM OOIKUX MHTEPECOB U
BO3MO>KHOCTEMN KaKJIOT0 YiI€HA KOJUIEKTHUBA;

e[IDUHUMATh 1I€JIM COBMECTHOM AESATEIbHOCTU, OPTaHU30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUS MO €€ OCTHXKEHUIO: COCTABJIATH IUIAH JIEUCTBUM, PACIPENECIATh POJIU C YYETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

*OIIEHUBATh KAYECTBO CBOET0 BKJAJa M KaXIOr0 YYaCTHUKA KOMaHAbl B OOMIMA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

e[IpE€/JIaraTh HOBBIE MTPOEKTHI, OLEHUBATh UAEH C MMO3ULIMH HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

*OCYUIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3IUYHBIX CUTyaLHUsX,
NPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



«CaMOCTOSITEIBHO OCYILECTBIISITh TO3HABATENIbHYIO I€ATEIBHOCTh B 00JaCTH (DU3HUKHU U
aCTPOHOMUHU, BBISBJIATH MIPOOJIEMBI, CTABUTH U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

«CaMOCTOSITEJIBHO COCTABJIATH IJIAaH PEIIECHUSI paCUE€THBIX U KAUECTBEHHBIX 3a/1a4, IUIaH
BBIMOJIHEHHUS MPAKTUYECKON paboThl ¢ y4ETOM HMEIOLIUXCA PEeCcypcoB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHNN;

eJIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

epacIIMpsTh pAMKH y4€OHOIO IIpeIMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;

eJICJIaTh OCO3HAHHBIN BBIOOP, ApIryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a pelleHue;

*OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CII0COOCTBOBAaTh (DOPMUPOBAHUIO M MPOSIBICHUIO 3pYAMLIMH B OOJAcTH (PU3MKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIM U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLIUOHAIbHBIH HHTEJVIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JEATEIbHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

eBIIAJICTh HAaBBIKAMH TIO3HABATENBHON peQIIeKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JEHCTBUM U MBICITUTENIBHBIX TPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMUIA;

*ICII0JIb30BATh MPUEMBI pe(hIICKCUU ISl OLIEHKH CUTYyallud, BbIOOpa BEPHOIO PEILICHUS;

*yMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS M0 UX CHIDKEHUIO;

*[IPUHUMATh MOTHBBI M ApTYMEHTHI JPYTHX MPU aHAIN3E PE3YIbTATOB AEATEIHHOCTH;

e[IPUHUMATH Ce0s1, MIOHMMAasi CBOU HEAOCTATKU U IOCTOMHCTBA;

e[I[PUHUMATh MOTHBBI U apTYMEHTHI JPYTHUX MPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH;

I[IPU3HABATh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mporiecce nocTHkeHHs TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBbI IO (PU3UKE AJIs
YpOBHS  cpeAaHero oOmiero oOpa3oBaHusi Yy  OOyYarolmMUXCsl  COBEPIICHCTBYETCS
HSMOLIMOHAJIbHBIN UHTEIIEKT, IPEANOoJaralomuii cChoOpMUPOBAHHOCTD:

¢CaMOCO3HAHHUS, BKJIIOYAIOLIET0 CHOCOOHOCTh TIOHMMAaTh CBOE HSMOILMOHAIBHOE
COCTOSIHME, BHJIETh HAMPABIICHUSA Pa3BUTUS COOCTBEHHOW 3MOLIMOHAIBHOU cdepbl, ObITh
YBEpPEHHBIM B ceO¢;

«CaMOPETYJUPOBAHUS,  BKJIIOYAIOIIETO  CAMOKOHTPOJb, yMEHHE  MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

*BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTpEeMJICHHE K JOCTHKCHHIO IIEJIU U YCIeXy,
ONITUMHU3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH, HCXOIS U3 CBOMX BO3ZMOXKHOCTEH;

eOMIATHH, BKIIIOYAIOLIEH CIOCOOHOCTh TOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €r0 TMpPH OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTb K COUYYBCTBUIO U
COTIEPEKUBAHUIO;

e COIMAJIBHBIX HaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAaUBAaTh OTHOILEHUS C

APYTUMH JTHOABMU, 3a00TUTHCA, IPOSBIATh HHTEPEC U pa3pelllaTh KOH(IIUKTHI.

I[MTPEJIMETHBIE PE3VJIBTATBI



K koniy oOyuenuss B 10 knacce mpeiMeTHbIE PE3yJIbTaThl Ha YIIIyOJIEHHOM YpOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

e[IOHMMAaTh pOJb (PU3UKK B HSKOHOMHUYECKOW, TEXHOJOTHUECKOH, 3KOJOTMYECKOMH,
COLIMAJIbHOW W ATHUYECKOM cdepax AesITeTbHOCTH YellOBEKa, POib M MECTO (U3UKH B
COBPEMEHHOW HAyYHOM KApPTUHE MHpA, 3HAYEHUE OMNMUCATEIIbHOW, CHUCTEMaTU3HPYIOIIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (QYHKIUN (GU3NUECKOW TEopUun — MEXaHHKH,
MOJIEKYJIIPHON (DU3UKM U TEPMOAMHAMUKU, POJib (PU3NYECKOM Teopuu B (POPMUPOBAHUU
MIPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

epa3iMuaTh YCJIOBHUS MPUMEHHMMOCTH MoOJeneld (U3NYECKUX Tel U TMPOIECCOB
(sBNEHUI): WHEpLIMATbHAS CcHCTeMa OTCYéTa, aOCOIIOTHO TBEPAOE TEJNO, MaTepHalIbHAS
TOYKA, PABHOYCKOPEHHOE JBI)KEHHE, CBOOOJHOE TMaJieHue, aOCOJIOTHO  ymIpyras
nedopmarniusi, a0COTIOTHO yIPyroe v aOCOIMIOTHO HEYyNPYyroe CTOJKHOBEHMS, MOJIENU Ta3a,
KUJKOCTH M TBEPAOTO (KPUCTAUIMUECKOTO) TeJa, UJIeaIbHbIA ra3, TOYCUHBIA 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE IT0JIE;

epaznuyaTh yCJIOBUS (TPAHUIBI, OOJACTH) NPUMEHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMUMATh BceoOmMi xapakTtep (GyHIAMEHTAIBHBIX 3aKOHOB M OTPAaHUYEHHOCTh
WCMOJIb30BaHUS YACTHBIX 3aKOHOB;

eQHAJIM3UPOBATh U OOBACHATH MEXAHUUYECKUE TIPOLIECChl W SIBJIICHUS, HCHOJb3Ys
OCHOBHBIC TMOJIOKEHUS W 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBMKCHHS,
dbopMynBl KUHEMATHKH PAaBHOYCKOPEHHOTO JBWXKEHHS, MpeoOpa3zoBanus [amumes mis
CKOPOCTH U IEpEMEIICHUS, 3aKOHbI HbIOTOHA, TPUHLIMIT OTHOCUTENBHOCTH | anniiesi, 3aKOH
BCEMHUPHOTO TITOTEHUS, 3aKOHBI COXPAHECHUS MUMITYJIbCAa U MEXAHUYECKOM SHEPTUH, CBS3b
paboThI CUJIBI C U3BMEHEHUEM MEXAHMUYECKOW HEPIUH, YCIOBUS PAaBHOBECHS TBEPAOIO Tela),
IIPAU O3TOM HCHOJIB30BaTh MAaTEMATHYECKOE BBIPAXKECHUE 3aKOHOB, YKa3bIBaTb YCIIOBHS
MPUMEHUMOCTH (U3MYECKUX 3aKOHOB: MpeoOpasoBaHuil ['amumesi, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHsI HMMIYJIbCA M MEXAHWYECKOW HDHEPruM, 3aKOHA
BCEMHUPHOT'O TATOTCHHUS;

*QHATM3UPOBATh M OOBACHSITH TEIJIOBBIC MPOIECCHl U SIBJICHHUS, UCIOJIb3YsI OCHOBHBIC
nooxeHus: MKT u 3akoHBI MOJIEKYJISIpHOM (PU3UKK M TEPMOJUHAMUKH (CBSI3b JaBJICHMUS
UJICAUTBHOTO Ta3a CO CpPEIHENM KWUHETUYECKOM DSHEPruer TEIUIOBOTO JBHWKECHUA U
KOHLICHTPAIMEW €r0 MOJIEKYJI, CBSI3b TEMIIEPATypPhbl BEIIECTBA CO CPEIHEN KHUHETUUYECKOU
DHEPrUed TEIUIOBOIO JIBM)KEHUS €ro 4YacTUL, CBA3b JABJICHUS HACAIBHOTO Ta3a C
KOHIICHTpAIIMEd MOJIEKYJ WU €ro TeMIIeparypou, ypaBHeHue MennaeneeBa—Kianenpona,
MEePBbIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHS SHEPIUM B TEIUIOBBIX MPOIECCAX ), MPHU
3TOM MCIOJb30BaTh MAaTEMATHYECKOE BBIPAKEHHWE 3aKOHOB, YKa3bIBaTh  YCIIOBUS
IPUMEHUMOCTH yYpaBHeHUs1 MenneneeBa—KiianeipoHa;

eQHANIM3UPOBATh M OOBSCHATH JJICKTPUUYECKUE SIBICHHS, WCIONb3YyS OCHOBHBIC
MOJIOKEHUS ¥ 3aKOHBI JIEKTPOIMHAMUKH (3aKOH COXPAHEHHUSI JIEKTPUUYECKOTO 3aps/ia, 3aKOH
Kynona, mNOTEHUHAIBHOCTh 3JIEKTPOCTATUYECKOIO IOJA, MPUHIMUII CYINEPIO3ULHU
ANEKTPUYECKUX MOJIEH, MPU ATOM YKa3blBas YCJIOBUS NMPUMEHUMOCTH 3akoHa Kysona, a
TaKKe€ NPAKTUYECKHM Ba)KHbIE COOTHOLICHHMS: 3akoHbl Oma [ ydacTKa Lenu Hu s



3aMKHYTOM »nekTpuueckor menu, 3akoH Jxoymns—Jlenma, mpaBuna Kupxroda, 3akoHbI
®dapazes 1Sl IEKTPOIIN3a);

*ONUCHIBaTh (PM3UUECKHUE MPOLECCHl U SBJICHUS, UCIIONB3YS BEJIUYUHBI: TIEPEMEIICHHE,
CKOpPOCTbh, YCKOPEHHE, WMITYJIbC T€Jla U CUCTEMBbI TEN, CUJA, MOMEHT CHIJIbI, JABIICHUE,
MOTEHUMAIbHAST SHEPTUsl, KUHETUYECKas DHEPIusi, MEXaHWYeCKash dHEpPrus, padoTa CHIIBI,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHME, CUJa TSKECTH, CHJIa YIPYTrOCTH, CHJIa TPEHHH,
MOIIIHOCTb, DHEPrusi B3aUMOJICUCTBUS Tena ¢ 3eMJE€d BOMM3M €€ MOBEPXHOCTH, SHEPTHS
ynpyroi aepopManud MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIIOTHAs TeMIlepaTypa Tela,
paboTa B TEpMOJIMHAMHKE, BHYTPEHHSSI SHEPIUsl HICaTbHOTO OJIHOATOMHOIrO rasa, padora
MJICAJIbHOTO Ta3a, OTHOCHUTENIbHAs BIAXHOCTH Bo3ayxa, KIIJ[ waeanbHOro TemioBoro
JBUTATEIISA; DJIEKTPUYECKOE MOJIE, HANPSHKEHHOCTD JJIEKTPUYECKOIO IOJISA, HANPSKEHHOCTH
II0JIs1 TOYEYHOT'O 3apsifa WM 3apsHKEHHOIO 11apa B BaKyymMe U B JIHUDJIEKTPUKE, MOTEHIUAT
AIEKTPOCTATUYECKOr0 IOJIsI, Pa3HOCTh IOTEHLHAIIOB, JICKTPOABIKYLIAsA CUila, CUia TOKa,
HalpsUKEHUE, MOIIMHOCTh TOKA, DJIEKTPUYECKAass €EMKOCTh IUIOCKOTO KOHJEHCATopa,
CONPOTHUBJIEHUE YyYacTKa LENHW C IOCIENOBATENBHBIM W MAPAJJIENBHBIM COCIUHEHUEM
PE3UCTOPOB, SHEPTUS INEKTPUUECKOTO OS] KOHAEHCATOPA;

¢00OBSACHATh OCOOEHHOCTH TPOTEKaHUS (U3MUECKUX SIBICHUH: MEXaHUYECKOE
IBUKEHHE, TEIUIOBOE JBUIKEHHE YacTHIl BEILECTBAa, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
IBUKeHue, updy3us, ucnapeHrue, KUIIEHUE U KOHAEHcalus, IUIaBJIeHUEe U KpUCTauIn3alus,
HAIIPpaBJICHHOCTh TEIUIONIEPEIauu, IEKTPU3alUs TeJl, SKBUIOTEHIMAIBHOCTh MTOBEPXHOCTH
3apsKEHHOTO ITPOBOIHUKA,

[IPOBOJIUTH MCCJIEIOBAHNE 3aBUCHUMOCTU OJHOM (DU3MYECKON BETUYMHBI OT JAPYTOH C
MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH, IPU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBATH
pe3yabTaThl MOJYYEHHONW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJIE IpaUKOB C YUYETOM
a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeJaTh BBIBOIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

*[IPOBOJUTH KOCBEHHbIE H3MEPEHMsI (PU3NUYECKUX BEJIUYHMH, NPU OTOM BBIOUPATH
ONTUMAaJbHBIA METOJ U3MEPEHMsI, OLICHUBATh a0COIIOTHBIE U OTHOCUTEIbHBIE MOIPEITHOCTH
MPSAMBIX U KOCBEHHBIX U3MEPEHUM;

e[IDOBOJUTH  OMNBITBI IO IPOBEPKE MPEMIOKEHHON THUIIOTE3bl: IUIAHUPOBATh
AKCIIEPUMEHT, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHaJW3UPOBATH IOJYyUYEHHbIE
pe3yJIbTaThl U JeaTh BBIBOJ O CTaTyCE MPEIIIOKEHHON TUIIOTESBI;

«CcOOMIOaTh MpaBuiia OE30MACHOTO TpyJa MpU MPOBEACHUU HCCIEJOBAHUNA B paMKax
y4eOHOr0 3KCHEpUMEHTa, MPAKTUKyMa W Yy4eOHO-MCCIEAOBATEIbCKOM UM MPOEKTHOU
NESATENBHOCTH C  HCIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOMCTB H  J1abOpaTopHOro
000pyI0OBaHUS;

epeIIaTh PACUETHHIE 3a/JaUud C SBHO 3aJaHHOW W HESBHO 3aJaHHOW (HHU3UYECKOU
MOJIETIbIO: HAa OCHOBAHHMM aHaiHM3a YCJIOBHUS OOOCHOBBIBATH BHIOOP (DHM3MUECKON MOJENH,
OTBEYaroNIe TpeOOBaHUAM 3aJauM, NPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
NoCTyJaThl (PU3UUYECKUX TEOPHUM MPU HCMOJIB30BAHUM MATEMATHYECKUX METO/OB PEIICHHUS
3a1a4, TIPOBOAUTH pPacy€Tbl HAa OCHOBAHMM HWMEIOLIMXCS JAHHBIX, AHAJIU3UPOBATH
PEe3yJIbTaThl U KOPPEKTUPOBATH METObI PELIEHUS C YYETOM IIOJIYYEHHBIX PE3YJIbTAaTOB;



epelIaTh KaYeCTBEHHBIE 3a]]a4l, TPEOYIOIINE MPUMEHEHNSI 3HAHUM U3 Pa3HbBIX Pa3/IeioB
Kypca (pU3HMKH, a TaKKe UHTETPALUU 3HAHUN U3 JAPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIa: BBICTPAUBATh JIOTHYECKYIO LIETIOYKY PacCyKICHHUI ¢ OOpOil Ha U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

*[CII0JIb30BaTh TEOPETUUECKHUE 3HAHUS ISl OOBSCHEHNS OCHOBHBIX TPUHIMUIIOB PAOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;

e[IPUBOJIUTh TNPUMEPHl BKIAJa POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXAIOUIETO MHpA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHH;

eQHAIM3UPOBATh U OILIGHWBATH IMOCJIEJACTBUS OBITOBOM U  MPOU3BOJACTBEHHOU
NEATENbHOCTH YEJOBEKAa, CBS3aHHOW C (U3MYECKMMHU IpoLeccaMu, C MO3UIUI
HKOJIOTMYECKON 0€30IacHOCTH, MPEACTABICHUN O pallMOHAILHOM IMPHUPOAONOJIb30BaHUH, A
TAaK)XK€ pPasyMHOM HCIIOJIb30BAaHUN JOCTW)KEHMM HAYKM M TEXHOJOTMH I JajJbHEHIIEro
Pa3BUTHUS YETIOBEUECKOr0 OOIIEeCTBA,;

*[IPUMEHATH PaA3IMYHbIE CIIOCOOBI pabOThl ¢ MH(pOPMAIEN (PU3HMUECKOTO COAEPKaHUS
C MCHOJIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJOTUM, TPU 3TOM HCIOJb30BaTh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHH Ul MOMCKA, NepepaboTKU U MperbsBICHUS
y4eOHOH M Hay4YHO-NOMYJISIpHOM UHGOpMaluu, CTPYKTYpPUPOBaHUS W HUHTEPIpETALUU
nH(pOpManuKU, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTHYECKHM aHaJIU3UPOBATH
MoJIy4aeMyro MH(OpMaIUI0 ¥ OLICHUBATh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS
3HAaHUHU, TaK ¥ Ha OCHOBE aHAJIN3a UCTOUYHUKA HH(OPMALIUY;

e[IPOSIBJISITE  OPTraHU3ALIMOHHBIE W IIO3HABATEJIBHBIE YMEHUS CaMOCTOSITEIBHOTO
NpuOOpEeTEeHUs] HOBBIX 3HAHMM B TMPOLIECCE BBIMOJHEHUS MPOEKTHBIX M y4eOHO-
HCCIIEI0BATENbCKUX padoT;

epaboTaTh B IPYIIE C HUCIOIHEHUEM PA3JIMYHBIX COLUAIBHBIX pOJeH, MIaHUPOBATH
paboTy TpYIIIbI, PAlMOHAIIBHO PaclpeAesisiTh JeATEIbHOCTh B HECTAHJIAPTHBIX CUTYaIUsX,
aJIcKBAaTHO OLICHMBATh BKJIAJl KXKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIIEHHE pACCMaTPUBAEMOMN
poOJIEMBI;

e[IPOSIBJISITh  MOTHBALIMIO K Oyaymed npodeccCHoHaIbHOM — JeATEeIbHOCTH IO
CIEHUATBHOCTSIM (PU3UKO-TEXHUUECKOTO TTPOQHIISL.

K xonmy oOyuenus B Il knacce mpeaMeTHbIE pe3ysibTaThl Ha YIIYyOJEHHOM YypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:
e[IOHMMaTh POJb (PHU3UKK B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COIHAIBHON U
ATUYECKOM cdhepax NeaTeTbHOCTH YeJI0BEKa, POJIb K MECTO (PU3UKHU B COBPEMEHHON HAyUHOM
KapTUHE MUPA, POJIb ACTPOHOMHUH B MPAKTUUYECKOUN AEATEIBHOCTH YEJIOBEKA U NAIbHEUIIIEM
HAay4YHO-TEXHUYECKOM  pPAa3BUTUM, 3HAYEHHUE  OIMUCATENIbHOW, CHUCTEMaTU3HPYIOIIEH,
OOBSCHUTENLHON M MPOTHOCTUYECKON (DyHKIMIA (HU3HUECKOW TEOPUU — DIEKTPOJIUHAMUKH,
CHEIHATIbHON TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM (PU3UKH, pOJib (PU3UUYECKON TEOpUU B
(dhopMHUpOBaHUM TPEICTABICHUN O (PU3NUECKOU KapTUHE MHUPA, MECTO (PHU3NIECKON KapTUHBI
MHUpa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;



epa3iMuaTh YCJIOBHUS MNPUMEHHMMOCTH MoOJeneld (U3NYECKUX Tel U TMPOIECCOB
(s1BI€HUI): OTHOPOJHOE SJEKTPUUYECKOE M OJHOPOJHOE MArHUTHOE MOJIA, FaApMOHUYECKUE
KoJe0aHusl, MaTeMaTHUYEeCKUN MasTHUK, UJI€albHbBIN NPYXUHHBIM MasTHUK, FaApMOHUYECKHE
BOJIHBI, UJICAIbHBINA KOJIEOATEIbHBIA KOHTYp, TOHKAs JIMH3a, MOJIEJIEH aTOMa, aTOMHOTO siIpa
1 KBAaHTOBOM MOJICIIM CBETA;

epaznuyaTh yCNOBHs (TpaHUIBI, OOJACTH) TPUMEHUMOCTH (U3NISCKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH xapakTep (YHIAMEHTAIbHBIX 3aKOHOB W  OTPAaHUYEHHOCTH
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

*QHANIM3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIC MPOLECCHl U SIBICHUS, UCHOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI M  3aKOHBl  3JIEKTPOJAMHAMUKA W  CHEUUAJIbHOM  TEOpHH
OTHOCUTEIBHOCTH (3aKOH COXpAaHEHUs OJJIEKTPUYECKOro 3apsiia, cuia Amriepa, cuia
JlopeH1ia, 3aKOH 3JIEKTPOMarHUTHON MHAYKINH, paBuiio JleHna, csa3p D/JC caMOMH Iy KK
B DJIEMEHTE OJJIEKTPUYECKOM LEMH CO CKOPOCTBKO HM3MEHEHHsI CHJIbI TOKA, IOCTYJIAThI
CHeUaIbHON TEOPUH OTHOCUTENBHOCTH DUHIITEHHA);

*QHAJIM3UPOBATH U OOBACHITH KBAHTOBBIE IPOLIECCHI U SIBJIEHUS, UCITOJIb3YsI MOJIOKEHHUS
KBaHTOBOWM (u3uku (ypaBHeHHe OUWHINTEeWHa Mg QoTodddekra, NEepBbIi U BTOPOI
noctynarel bopa, npuHIMO cooTHoweHUs HeomnpeaenéHHocted ['eilzenOepra, 3aKOHBI
COXpaHEHUs 3apsAJ0BOrO M MACCOBOI'O YHCEN W DHEPIrUU B SACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacraja);

*ONUCHIBATh (PU3UUECKUE IPOLIECCHI U SIBJICHUS, UCIIOJIb3YSI BEJIMUMHBL: HAPSHKEHHOCTD
ANEKTPUYECKOr0 I0Jsl, MOTEHUUANT 3JEKTPOCTATHYECKOrO IOJIsI, PAa3HOCTh MOTEHIHAJIOB,
ANEKTPOABMKYIIAsl CUJIa, UHAYKIHUS MAarHUTHOTO TOJIsl, MAarHUTHBIN MOTOK, cuiia Amrepa,
WHJIYKTUBHOCTb, 3JICKTPOJBWXKYIAsl CHJIa CAMOWHIYKIMH, SHEPrUs MAarHUTHOIO TMOJs
MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI WMMIYJbC, TOJHAs HHEPrus, HHEPrusi MOKOS
CBOOOJIHOI YaCTHUIIbI, SHEPTUSI U UMITYJIbC (DOTOHA, MACCOBOE YHUCIO U 3apsij s/pa, SHEPrus
CBSI3U A]1pa;

*00OBSACHATh OCOOEHHOCTH MPOTEKaHUs (U3MUECKHUX SBJICHUN: 3JIEKTPOMAarHUTHas
MHIYKIUSA, CAMOMHAYKIUS, PE30HAHC, HHTepdepeHuus BOJIH, AUupakius, IUCIEpCus,
MOJIHOE BHYTpEHHEe OoTpaxkeHue, (oroanekrpuueckuit ekt (pororddexr), anbda- u
Oeta-pacnazpl SiAep, TaMma-u3IydyeHue sjaep, (PU3nyeckue MNPUHIUIBI CHEKTPaIbHOrO
aHanu3a u paboThI Ja3epa;

*OIPEAEIATh HANMPABICHUE WHIYKIIMM MArHUTHOTO IMOJII MPOBOJHHUKA C TOKOM, CHJIbI
Awmmnepa u cunsl Jlopenna;

eCTPOUTH H300pa)KEHHUE, CO3/1aBaeMOe IUIOCKUM 3€pKajioM, TOHKOW JIMH30M, U
pPacCUUTHIBATH €T0 XapaKTEPUCTUKU;

*[[PUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHUE IMOHATHS, TEOPUU U 3aKOHBI JJIS
aHaiM3a U OOBACHEHUS (PU3NUYECKUX MPOIECCOB, MPOUCXOMANINX B 3BE3MAX, B 3BE3THBIX
CUCTEMaX, B MEXKTaJIaKTUYECKON cpejie; NBMXKEHHS HEOECHBIX TeJ, JBOJIIOLMH 3BE3N U
BcenenHnoi;

*[IPOBOJNTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C HCIIOJIH30BAHHEM
OpSIMBIX HU3MEPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCUPOBATh pPE3yJbTaThl



MOJIyYCHHOU 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BUJE TPAPUKOB C yIETOM aOCOIOTHBIX
MOTPEIIHOCTEN U3MEPEHHU, JIeNIaTh BBIBOJIBI IO pe3yJibTaTaM UCCIETOBAHMUS;

e[IDOBOJIUTh KOCBEHHBIC HM3MEPECHHUS (PU3MUECKUX BEJIMYHUH, MPU ITOM BBIOMpPATh
ONTUMAJILHBIA METOJ U3MEPEHHUs, OIIEHUBATh A0COJIOTHBIC U OTHOCUTEIBHBIC MMOTPEITHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

e[IDOBOJIUTH  OMBITBI 1O TPOBEPKE MPEMJIONKEHHON THUIMOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOHMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY, aHaJW3UPOBATh IOJyUCHHBIE
pe3yJIbTaThl U JIeJIaTh BBIBOJI O CTATYyCE MPEAJIOKEHHON TUIIOTE3bI;

*OIKUCHIBATH METO/IbI MTOTYYCHUS HAYYHBIX ACTPOHOMUYECKHX 3HAHUI;

«CcO0IIOaTh TIpaBmUiia 0€30MaCHOTO TPyJa MPH MPOBEACHUHM HCCICIOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, NpakTUKyMa M Yy4eOHO-HCCIIEIOBATEIbCKOM M MPOCKTHOU
JESTEIbHOCTY C  HCIOJb30BAaHUEM HW3MEPUTEIBHBIX YCTPOUCTB H  1ab0OpaTopHOro
000pyT0BaHUS;

epelllaTh PACUETHBIC 3a/la4d C SIBHO 3aJaHHOM M HESIBHO 3aJaHHON (QU3NUECKOMN
MOJIEIbI0: HA OCHOBAaHWM aHaIM3a YCJIOBUS BBIOMpATh (PU3MYECKHUE MOJEIU, OTBEUAIOIIUE
TpeOOBaHUSIM 3a/laud, NPUMEHSATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThI
(bU3MYECKUX TEOpUU TP HCIOJIB30BAaHUM MAaTEMaTHYECKHMX METOJOB pEIICHMs 3ajad,
MPOBOJIUTh PAcYEThl HA OCHOBAHUW HMEIOIIMXCS JAHHBIX, aHAJIM3UPOBATh PE3YJbTaThl U
KOPPEKTUPOBATH METObI PEUICHUSI C YUYETOM MOJYYEHHBIX PE3yJIbTaTOB,;

epelllaTh KAYECTBEHHBIC 3aJ]a4H, TPEOYIOIIUE TPUMEHEHUS 3HAHUW U3 Pa3HBIX pPa3JiesioB
Kypca (PU3MKH, a TaKKe MHTETPALIMM 3HAHWN U3 JPYTUX IMPEAMETOB €CTECTBEHHO-HAYYHOTO
IMKJIA: BBICTPAMBATh JIOTHUECKYIO IIEMOYKY PACCYX ICHHUM C OMOPO HAa M3YUECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBIICHHUS;

*HICTI0JIb30BATh TEOPETUUECKUE 3HAHUS JJIs1 OOBSICHEHUSI OCHOBHBIX MPUHIIMIIOB PaOOTHI
M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;

*[IDUBOJIUTh TIPUMEPHI BKJIaJla POCCHUUCKUX U 3apyOekKHbIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE IMPOIECCOB OKPYKAIOMIET0 MHUpa, B Pa3BUTHE TCXHUKH M
TEXHOJIOTHUH;

eQaHAIM3UPOBATh M OIIGHUBATh TOCJEACTBUS OBITOBOM U  MPOU3BOJCTBEHHOMN
NEATeIbHOCTU  YeJIOBEeKa, CBA3aHHOM ¢ (PU3MUECKUMM TMpolleccamMu, C  TO3UILMM
HKOJIOTHYECKON O€30MaCHOCTH, MPECTABICHUN O PAIMOHAIIBHOM TMPHUPOIOIOIH30BAHUH, a
TAK)X€ PA3yMHOM HCHOJIb30BaHUU JOCTHUKECHHN HAYKM M TEXHOJOTHM Uil NAJIbHEWILIETO
Pa3BUTHUS YEJIOBEUECKOTO OOIIEeCTRA,;

*[IPUMEHATH Pa3IMYHbIE CIIOCOOBI paboThl ¢ MHpOPMaIEll PU3NUECKOTO COAEPKaHUS
C UCIIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHM, TP 3TOM HMCIIOJIb30BATh
COBpEeMEHHBIC WH(OPMAITMOHHBIC TEXHOJOTHHU NJIsi TIOMCKA, MepepabOTKH U TPEIbIBICHUS
y4eOHOH © HAyYHO-TIOMYJISIpHOW WHGOPMAINK, CTPYKTYPUPOBAHHS W HHTEPIIPETAIIUU
uHpoOpMalMK, TOJIYYEHHOW W3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH AaHAIM3UPOBATH
oJTy4yaeMyro WH(pOpMaIMio M OIleHHWBaTh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS
3HAHWH, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA MH(HOPMAIIHH,



e[IPOSIBJISITh  OPTAaHU3AIMOHHBIE W TI03HABATEIIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
MpUOOpPETEHUS HOBBIX 3HAHWUM B TMPOIECCE BBIMOJHEHUS TMPOCKTHBIX U y4eOHO-
MCCIICZIOBATEIILCKUX PadoT;

epaboTaTh B TPYIIE C HMCIOJTHCHUEM Pa3IUYHBIX COLUAIBHBIX POJICH, TIIaHUPOBATH
paboTy TPYIIIBI, PAIMOHAIIEHO PACIPEACIATh ACATEIHPHOCTh B HECTAHIAPTHBIX CHUTYAIlUAX,
aJICKBaTHO OIICHUBATH BKJIAJT KAKJIOTO U3 YYACTHUKOB TPYIIIHI B PEIIEHNE pPacCMaTPpUBAEMOM
poOJIeMBI;

e[IPOSIBIIATh MOTHBAIMI0O K Oyaymed npoecCHOHANBHON JEATEIBHOCTH — TI0
CHETMATBHOCTIM (PH3UKO-TEXHUIECKOTO TTPODHUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM K 0 (undgposbie)
n/n NMPOrpamMmblI Bcero OﬁﬂTpom’m’le p ;KT"quKHe o0pa3oBaTejbHbIE
padoThI padoTsI pecypcb
Pasznen 1. HAYUHBIV METO/] IO3HAHUS ITIPUPO/IbI
1.1 HayuHblii MeTOI TO3HAHUS TPUPOIBI 6 Bubmoreka HOK
- Y https://m.eds00.ru/f16b68d7
Wroro mo pazneny 6
Pazjnen 2. MEXAHUKA
bubnunoreka LIOK
2.1 Kunemaruka 10 1 https://m.edsoo0.ru/f16b68d7
bubnuoreka [{OK
22 Jumavuka 10 https://m.eds00.ru/f16b68d7
.. bubnunorexa LIOK
2:3 Cratuka TBEprOro TENa S 1 https://m.edsoo0.ru/f16b68d7
bu6mmoteka IIOK
24 3aKOHBI COXpaHEHUs! B MEXaHUKE 10 1 https://m.eds0o.ru/fL6b68d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
. bu6nmorexa LIOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1 hitps://m.eds00.ru/f16b68d7
bubmmoteka IIOK
3.2 TepmonnHamuka. TeninoBble MalTuHbI 20 1 https://m.edsoo.ru/fL6b68d7
33 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 1 bu6muoreka [JOK
' epexobl https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 49
Paznen 4. 9JIEKTPOJINHAMUKA
but6mmorekxa [IOK
41 DTISKTpHHECKOE 1oz 24 1 https://m.edso00.ru/f16b68d7
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N . bubnunorexa LIOK
4.2 [ToCTOSIHHBIN SEKTPUUECKUNA TOK 24 1 https://m.eds00.ru/fL6b68d7
bu6nmoreka [IOK
43 Towu s pasiuumbIX cpeniax 6 https://m.eds00.ru/f16b68d7
Hroro no pazaeny 54
Pa3zaen 5. PUSHYECKHM TIPAKTUKYM
. bubnunoreka LIOK
51 PH3HUCCKHiH NPAKTHKYM 16 16 https://m.edso00.ru/f16b68d7
Uroro mo pazneny 16
bubnuoreka [IOK
Pesepsroe Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 8 16
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11 KJTACC

KoanuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Ne i/ NporpaMMEI Beero Kognpo.m)m,le l'[pﬁaKanecmle 0BPA30BATETBLHBIE
padoTsI padoThI pecypcb

Paznen 1. JIEKTPOJJUHAMUKA
bu6nmorexa [IOK

1.1 | Marmursoe mone 14 https://m.edsoo.ru/39859%f1
bubnunorexa LIOK

1.2 INEKTPOMArHHTHASA MHAYKIHA 13 1 https://m.edso0.ru/39859ef1

Htoro no pazneny 27

Pa3nen 2. KOJIEBAHUWS U BOJIHBI
bubnuoreka [IOK

2.1 MexaHn4ecKHe KoJieOaHus 10 https://m.eds00.ru/39859efL
bubnunoreka LIOK

2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15 https://m.eds00.ru/39859efL
bu6nmorexa LIOK

2.3 MexaHuueckue U 3JeKTPOMarHUTHBIE BOJTHBI 10 1 https://m.edsoo.ru/39859€f1
bubnmorexa LIOK

2.4 Onrika 25 1 https://m.edso0.ru/39859ef1

Hroro mo pazneny 60

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

bubmmoteka IIOK

31 Ocuosst CTO 5 1 https://m.edso0.ru/39859f1

Hroro mo pazneny 5

Pasznen 4. KBAHTOBAS ®U3UKA

. bubnunoreka LIOK

4.1 KopnyckynsipHO-BOTHOBOMH JTyaliu3m 15 https://m.eds00.ru/39859¢f1
but6mmorekxa [IOK

4.2 ®usuka aToma 5 https://m.edso0.ru/39859f1

43 ®du3nka aTOMHOIO SApa U HIEMEHTAPHbBIX 5 bu6muoreka [JOK

YACTHIL

https://m.edso0.ru/39859¢ef1
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Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubnunoreka LIOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12 https://m.edsoo.ru/39859ef1
Hroro no pazneny 12
Paznea 6. PUSHUYECKHWIN MPAKTUKYM
. bu6nmoreka [IOK
61 Ousmieckuit npaxTHKyM 16 16 https://m.eds00.ru/39850ef1
Hroro mo pazneny 16
Pa3nen 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucremaru3zaus u 0000IIeHHE TPEIMETHOTO
71 COJICpKaHUs ¥ OTIbITA JIEITCILHOCTH, 15 Bbu6moreka [JOK
' IPUOOPETEHHOTO MPU U3YUEHUH Kypca https://m.edso0.ru/39859¢f1
¢usuku 10 — 11 kiacco
Htoro no pazneny 15
bubnmorexa LIOK
Peseproe Bpews 10 https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMBI10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl CpeIHero oo1ero 06pa3oBaHus

10.1

JleMOHCTpHUPOBATH HA IpUMeEpax poJib U MeCTO (PU3UKU B (POPMUPOBAHUM COBPEMEHHON
HAay4YHOW KAPTHUHBI MHPA, B PA3BUTHM COBPEMEHHOM TEXHMKM M TEXHOJIOTMH, B
MPAKTUYECKOM CSTEILHOCTH JIFOICH

10.2

Y4YuThIBaTh TPaHULBI TPUMEHEHUS W3YYEHHBIX (DU3UYECKUX MOJENeH: MarepuaibHas
TOYKa, WMHEpIMaIbHAs CUCTEMa OTCY€Ta, a0COIIOTHO TBEPAOE TENO, HACANBHBIN Tra3;
MOJICIIA CTPOEHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIM ICKTPHUUCCKUHN 3apsi —
U peuieHny PU3NIECKUX 3314

10.3

Pacnio3naBathe ¢u3udeckue sBIeHUs (MPOLECCh) U OOBSICHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJICKYJIIPHO-KUHETUYECKOH  TEOpHMM  CTPOCHUS  BellecTBa U
ANEKTPOAMHAMUKHM: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEWHOE JIBUIKEHUE,
CBOOOJHOE MaJieHUe Tel, ABMKEHHE MO OKPYKHOCTH, MHEpLUs, B3aMMOJEHCTBHUE TEII;
i dy3us, OpOyHOBCKOE JBHKEHHE, CTPOCHUE KHUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE
o0béMa Tel NpU HarpeBaHUM (OXJAXKIECHHUHU), TEIJIOBOE paBHOBECHE, HCIApeHHe,
KOHJICHCAllUs, MJIABJICHUE, KPUCTAJUIU3alMsl, KUIIEHUE, BJIa)KHOCTh BO3/lyXa, OBBILICHHUE
JIaBJIEHUs ra3a MpH €ro HarpeBaHUU B 3aKPbITOM COCYZE, CBSI3b MEXIY IapaMeTpamu
COCTOSIHUS Ta3a B M30IIPOLIECCaX; IEKTPU3ALMs Tell, B3aUMOJICICTBUE 3aps10B

104

OnuceiBaTh MEXaHUYECKOE ABMKEHUE, HCIONb3Ys (pU3NUECKHE BEITUUHUHBI: KOOpIUHATa,
IIyTh, IIEPEMEIICHHUE, CKOpPOCTh, YCKOpPEHHME, Macca Teja, CWIa, HMILYJIbC Tela,
KMHETUYECKasi SHEprus, MOTEeHIMAJIbHAs SHEPrus, MeXxaHuueckas paboTa, MexaHHU4ecKast
MOIITHOCTh; MPU ONHCAHUU MPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS U €IMHHUIbI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
($U3MYECKYIO BEJIMUUHY C APYTUMH BETUYMHAMU

10.5

OnucelBaTh H3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBICHUS, HCIONb3Ys
(¢u3nuecKkre BEIUYMHBI: JaBJICHUE ra3za, TeMIEparypa, CpelHsAs KUHETHUeCKas dHeprus
XAa0TUYECKOTO  JIBWJKEHUS MOJIEKYJ, CpPEJHEKBAaJIpaTH4YHas CKOPOCTb  MOJIEKYJI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHsISI SHEprusi, padora rasza, Ko3(QpQHUIMEHT MOJIE3HOTO
JeWCTBUS TEIUIOBOTO JBUTATeNsl; MPU ONMUCAHUU TPABHIBHO TPAKTOBATh (PU3MUECKUI
CMBICJ HCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHUs W €AMHHULbI, HaXOIUTh (OPMYIIbI,
CBSI3bIBAIOIIME TAHHYIO (PU3MYECKYIO BEIMUHMHY C IPYTUMH BEITMYHMHAM

10.6

OnuceiBaTh U3y4YEHHBIE IEKTPUUECKNE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE SIBICHUS
(mporiecchl), UCTIONB3YS (PU3UUECKHE BEIMYMHBL: ANEKTPUUYECKUHN 3apsijl, FIEKTPUUYECKOe
[oJIe, HANpPsLKEHHOCTH II0JIs, IIOTEHLHAJ, Pa3HOCTh IIOTEHLMAJIOB; IPU OINHUCAHUU
MPaBWJIbHO TPAKTOBATh (PU3MUECKHUM CMBICI MCIIOJIb3YEMbIX BETMYHH, UX 0003HAYECHUS U
€IMHUIIBl; YKa3blBaTh (OPMYJIBI, CBS3BIBAIOLIUE JAaHHYIO (PU3MUYECKYIO BEIUYUHY C
JPYTUMU BEITUYMHAMU

10.7

aHATM3UPOBaTh (PU3MUECKUE TPOIECCH M SIBICHHS, UCTONB3ysS (pu3nyecKkre 3aKOHBI U
NPUHIUIBL: 3aKOH BcemupHoro tsarotenus, |, Il m |1l 3akonsr Helorona, 3akoH
COXPAaHEHHs MEXaHHYECKOH DHHEpPruu, 3aKOH COXPAaHEHHUs MMIIyJIbCa, MPUHIIMII
CYNEpPIO3UIMA CHJI, TPHHLUI PABHONPABHS HWHEPLUUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHMs BEILIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeaHel KWHETHYEeCKOHW SHEPruM TEIUIOBOTO JIBIKEHHMS MOJIEKYNl ¢ abCONOTHOU
TeMIepaTypoil, MepBbli 3aKOH TEPMOIAMHAMUKHU; 3aKOH COXPAHEHMs 3JIEKTPUYECKOrO
3apsiia, 3akoH KysoHa; mpu 3TOM pasiauyarh CIOBECHYIO (OpPMYyIHMpPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BBIpAKEHUE M YCIOBUS (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH

10.8

OOBSCHATh OCHOBHBIC TPUHIUIBI JACWCTBHUS MalllMH, NPUOOPOB M TEXHUYECKUX




YCTPOMCTB; pa3IN4aTh YCIOBHS MX O€30MaCHOTO MCIIONIh30BAHUS B IIOBCETHEBHOM KU3HU

10.9

BrinoaHATh OKCIICPUMCHTBI IO HCCICAOBAHHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU U mponeccoB €
UCIIOJB30BAHUEM TMIPSIMBIX M KOCBEHHBIX HM3MEpPEHHH; TpH 3TOM (HOpMyITHUpOBATh
npobiieMy (3a7auy) U THUIIOTE3y YYeOHOTO SKCIIEPUMEHTa, COOMpaTh YCTaHOBKY U3
IPEJUI0KEHHOT0 000PYI0BaHUSsl, IPOBOIUTH OIBIT M (HOPMYIMPOBATh BBIBOIBI

10.10

OcyiecTBiATh OpsSIMble U KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIMYMH; MPU STOM
BEIOMpATh ONTUMAIBHBII CIIOCO0 W3MEPEHHS] W UCIOJIb30BaTh HM3BECTHBIC METOIBI
OIIEHKH MOTPEIIHOCTEN N3MEPEHU M

10.11

HccnenoBaTh 3aBUCHMOCTH MeXAy (DU3MUYECKUMM BEIMYMHAMU C HCIOJIb30BAHUEM
NPSIMBIX W3MEPEHHUH; IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTATHI
IIOJyYEHHOH 3aBHCHMOCTH (PM3MUYECKUX BEIMYMH B BUJE TaOIMIl U TpauKoOB, AenaTh
BBIBOJIBI 110 PE3YJIBTATAM UCCIEAOBAHUS

10.12

Cob6nronaTe mpaBmiia 0€30MACHOTO TPyJAa IMPHU MPOBEICHUU HCCIEAOBAHUN B paMKax
y4eOHOT0 3KCIIEPUMEHTa, Y4eOHO-HCCIICIOBATEIbCKON U TPOCKTHOM JEATEILHOCTH C
MCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHHUS

10.13

Pemrate pacuérHbpie 3agaud C SIBHO 3aJaHHON (DU3UYECKON MOJEIbI0, HCIOJb3YS
¢bu3nUecKre 3aKOHbI W TPUHIUIBI;, HA OCHOBE aHaIM3a YCIOBUS 3aJaydl BBIOMPATH
(GU3NIECKYIO MOJICITb, BBIACIATh (PU3NYCCKHE BETHUUHBI U (HOPMYJIbI, HCOOXOUMBIC IS
e€ perieHus], MPOBOANUTh PACUYEThl M OLECHUBATH PEATBHOCTH MOJYYCHHOTO 3HAYCHHUS
(U3HYECKON BETUIMHBI

10.14

Pemate KadecTBEHHEIC 3ala4u: BBICTpauBaThb JIOTUYCCKU HCHIPOTUBOPCHUBYIO LCIIOYKY
paccyx(z[eHHﬁ C OHOpOﬁ Ha MH3YYCHHBIC 34KOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘ICCKI/IC
SIBJICHU S

10.15

Hcnonp3oBath mnpu pemieHud y4eOHBIX 3alad COBPEMEHHblE HH(POpPMAIMOHHBIE
TEXHOJIOTUU JUI TIOMCKA, CTPYKTYPUPOBAaHHUs, HWHTEPIPETAllMM U IIPEICTaBICHUS
y4eOHOM ¥ Hay4YHO-TIONYJIIPHOM MH(OPMALIMH, ITOJIYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB;
KPUTHYECKH aHAIM3UPOBATh MOJIy4aeMyt0 HHPOPMALIUIO

10.16

ITpuBOANTE MpUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00bSICHEHHE IPOLIECCOB OKPYIKAIOLIET0 MHUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTUI

10.17

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUA MO (QU3MKE B IOBCEIHEBHON JKHU3HM JUIS
obecrieyeHnss 0e30macHOCTH Tpu  oOpalleHuu ¢ MnpudopaMH U TEXHUYECKHMHU
YCTpOICTBaMH, JUIsl COXPAaHEHUS 3/0pPOBbS M COOJIOJEHUS HOPM HKOJIOTMYECKOTO
TIOBEJICHUS B OKpYXKaIOUIeH cpene

10.18

Pabortars B rpymnme ¢ BBIOJHEHHEM pa3IMYHBIX COLHAIBHBIX pPOJIEH, IUIaHUPOBAThH
paboTy Tpynmbl, palMOHAIbHO pacHpeneNiaTh OOS3aHHOCTH W IJIAHUPOBATh
NI TeIbHOCTh B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLIEHUBATh BKJAJ KaXIOTrO U3
YYaCTHUKOB I'PYNIIBI B pellIEHHE paccMaTpuBaeMoil mpoOaemMbl

11 KUIIACC

Kon

NMPOBEPSIEMOro

pe3yJbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOorpaMMbl cpeHero 00uero 00pa3oBaHus
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JIeMOHCTPUPOBATh HA MPUMEpPAxX poJib U MECTO (PU3UKHU B (POPMHPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHbl MHUpPA, B pa3BUTUM COBPEMEHHONM TEXHUKHM U TEXHOJIOTUH, B
MPAKTUYECKON NEATENIbHOCTH JIIOAEH, LIEJIOCTHOCTh U €IMHCTBO (PM3UYECKOW KapTHUHBI
Mupa

11.2

YYuTHIBaTh TPAHUIBI TPUMEHEHHS W3YYCHHBIX (QU3NYECKUX MOJENEH: TOUYSHHBIN
ANEKTPUYCCKUH 3aps, sAAepHas MOJENb aToMa, HyKJIOHHAs MOJENb aTOMHOTO siapa MpH
penieHnr (GU3NYECKUX 3aaa4

11.3

Pacnio3naBath (u3nueckue siBJICHUs (MPOLECCh) M OOBACHATh MX HA OCHOBE 3aKOHOB




AJIEKTPOAMHAMUKNA M KBAaHTOBOH (DM3MKM: »IIEKTpUYecKas MPOBOJUMOCTH, TEIIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JCWCTBUS TOKa, B3aUMOJCHCTBUE MAarHHUTOB,
9JIEKTPOMArHUTHAs MHIYKIHS, JACHCTBHE MAarHUTHOTO IOJISi HAa NMPOBOAHUK C TOKOM H
JBDKYIIUHACS  3apsii, JJIGKTPOMArHUTHBIE KOJEOaHWUsT ¥  BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPaXEHUE, MNpPeJIOMIICEHHE, WHTepdepeHus, Audpakuus Hu
nmoJisipu3aliis CBeTa, AucHepcHs cBeTa, QorodnekTpudeckuii 3¢ dext (pororddexr),
CBETOBOE JaBJICHHE, BO3HMKHOBEHHE JIMHEHYAaTOro CIIEKTpa aroMa BOJOPOJa,
€CTECTBEHHAs U MCKYCCTBCHHAS PaJHOAKTHBHOCTb

11.4

OnuchIiBaTh M3yYCHHBIC CBOWCTBA BEMIECTBA (AJICKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AJEKTPUYECKYIO0 MPOBOJUMOCTh PA3JIMYHBIX Cpel) U JJICKTPOMArHUTHBIC SIBJICHUS
(mportecchl), UCMONB3ysl (U3MYECKUE BEIUYHMHBI: JJICKTPUUYCCKUN 3apsl, CHjIa TOKa,
AJIEKTPUUECKOE HAMPSKEHUE, AIEKTPUUYECKOE COMPOTUBICHUE, PA3HOCTh IMOTEHIMAJIOB,
OJIC, pabora TOkKa, WHAYKIMS MarHMHTHOTO ToJisg, cwia Awmrmepa, cuia JlopeHia,
WHJyKTUBHOCTb KATYIIKH, SHEPTUsl JIEKTPUUYECKOTO M MATrHUTHOTO TOJEH, MEpPHoJ U
gactoTa KosiebaHMil B KojeOaTelbHOM KOHType, 3apsii M CHlla TOKa B Ipoliecce
TAPMOHHYECKHUX 3JIEKTPOMArHUTHBIX KOJeOaHWU, (OKYCHOE PACCTOSHHUE W ONTHYECKas
CHJIa JIUH3bI; TIPU ONMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIIOIb3yEMbIX
BEJIMYUH, UX OOO3HAUYECHMS] M €JIMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME JAAHHYIO
(DU3UYECKYIO BETUYMHY C IPYTUMHU BeJTUIMHAMU
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OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SBJICHUA W TIPOLECCHI, HCIIOJb3Ys (I)I/ISI/I‘ICCKI/IG
BCJIMYHHBI: CKOPOCTD 3JICKTPOMArduTHBIX BOJIH, JJIMHA BOJIHBI M1 4aCTOTA CBCTA, SHCPIrUsd U
HUMITYJIBC (1)OTOHa, IepuoJ 1mojiypaciiaga, 3HEpTrus CBA3UM aTOMHBIX SAACP, IIPHU OIMMCAHUHN
IIpaBHUJILHO TPAKTOBATbH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI UCIIOJIB3YCMBIX BCIWYWUH, UX 0003HAYCHUS U
CAUHUIBI; YKa3bIBATb q)OpMy.]'IBI, CBA3BIBAIOMIUC HNAHHYIO (I)PI?»H“IGCKYI-O BCIMYNHY C
APYIrUMHU BCIIMUWMHAMM, BBIYMCIATE 3HAYCHHUC (1)H3H‘I€CKOI>1 BCJIMYHUHBI

11.6

AHanu3upoBaTh (U3NYECKHE MPOLECCHl U SIBJICHUS, UCHOIb3Ys (PU3MUECKHE 3aKOHBI U
NpUHOMIBL 3aKOH OMa, 3aKOHBI IOCIEAOBATENBHOIO M IAPAIEIBHOIO COECIUHEHUS
MIPOBOJHHUKOB, 3aKOH J[xoyns — JIeHma, 3aKOH AJIEKTPOMATHUTHOM WHIYKIMH, 3aKOH
IIPSMOJIMHENHOIO  paclpOCTPAaHEHUS] CBETa, 3aKOHBl OTPAaXXEHUS CBETA, 3aKOHbI
MpPEeIOMIIEHUsI CBETa, ypaBHeHMEe OWHIITEeHHa s (oTod(d(deKTa, 3aKOH COXpaHEHUS
SHEPIUH, 3aKOH COXPAaHEHHS UMITYJIbCA, 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia, 3aKOH
COXPAaHEHHs MaccoBOIr0 YHCIa, MOCTyJaaThl bopa, 3aKOH pajnoaKTUBHOIO pacnajaa; Mnpu
3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BhIPAKEHUE U
ycioBHs (TpaHUIlbl, 00JIaCTH ) MPUMEHUMOCTHU

11.7

OmnpenensTh HalpaBlIeHWE BEKTOpa MHAYKIIMM MarHUTHOTO TMOJISl MPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuiibl JlopeHna

11.8

CTpOI/ITL 1 OIIMChIBATH I/I306pa)KCHI/IC, CO31aBacMOC IMJIOCKUM 3CPKAJIOM, TOHKOM JIMH30M

11.9

BBINONHATE SKCHEPUMEHTHI MO MCCIIEJOBAHUIO (DU3MUECKUX SIBICHHH M TPOLIECCOB C
UCIIOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpPEHHH; MNpu 3ToM (HOpMyIHpOBaTh
npobnemMy (3amady) M THUIOTE3Y Y4YEOHOro SKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEITI0KEHHOT0 000PYI0BaHMUSI, TPOBOJAUTH OIBIT M (POPMYJIHUPOBATH BHIBO/IbI

11.10

OcymecTBiATh NpsSMble U KOCBEHHBIE HM3MEPEHHS (PU3NYECKUX BEIWYHH; HPU 3TOM
BBIOMPATh ONTUMANIBHBIM CIIOCOO U3MEPEHUs U UCIOJIb30BATh N3BECTHBIE METO bl OLICHKH
MTOTPEIIHOCTEN N3MEPEHUN

11.11

HccnenoBaTh 3aBUCMMOCTH  (PU3MYECKMX BEIUYMH C HCIOJIB30BAHUEM  MPSIMBIX
U3MEPEeHUH; TpU H3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pe3yJIbTAThI
MOJIyYEHHOM 3aBUCHUMOCTH (PU3UYECKHX BEIMYMH B BUJE TaOmuil M rpadukoB, AenaTh
BBIBOJIbI 110 pPE3yJIbTaTaM UCCIIEIOBAHUS

11.12

Cobmronate mpaBuiia 0€30MaCHOrO TpyZa NpPU IMPOBEACHUU HCCIEIOBAaHUI B pamKax
y4eOHOTO JKCIIEPUMEHTa, y4eOHO-MCCIEeIOBATEIBCKON M IPOEKTHOW AEATEIBHOCTH C
MCIOJIb30BAHUEM M3MEPHUTENBHBIX YCTPOICTB U J1abOpaTOpHOro 000pyIOBAHHUS




11.13

Pemate pacuétHble 3a7a4M ¢ SBHO 3aJaHHOM (PU3MYECKONW MOJENbIO, HCIONIb3Ys
¢u3nyeckue 3aKOHbl W NPUHLUIBI, HAa OCHOBE aHAJlW3a YCIOBMs 3aJauyd BHIOMpATh
(GU3NIECKyI0 MOJIEIb, BBIACTATh (PU3HMUECKUE BETUYUHBI U (OPMYIIBI, HEOOXOAUMBIE IS
e€ pelleHHs, NMPOBOAUTH Pacu€Thl M OLIEHUBATh PEATBHOCTh IOJYYEHHOTO 3HAYCHMS
(hU3HYECKON BETUIMHBI

11.14

Pemrate xadecTBEHHBIC 3aa4yu: BBICTPAHMBATL JIOTHYCCKHU HCIIPOTHUBOPCUMBYIO LICIIOYKY
paccymz[eHHﬁ C OHOpOﬁ Ha W3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bHSH‘lGCKHC SIBJICHUSL

11.15

Hcnonb3oBath mnpu pelmieHud Y4eOHBIX 3a7ad  COBPEMEHHbIE HH(OpMalUOHHBIE
TEXHOJIOTUH JJISl TOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETALIUN U MPEACTABICHUS yueOHOM
U Hay4yHO-TIONYJSIpHOW HWHGOPMALMK, TOJYYEHHOM M3 PAa3IUYHBIX HCTOYHHUKOB;
KPUTHYECKH aHAIM3UPOBATH MOJIYy4aeMyI0 HHPOPMALIUIO

11.16

OOBSICHATH HMPUHIIMIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB; pa3innyarhb
yCIIOBUS UX 0€30I1aCHOT0 MCII0JIb30BaHMsI B TOBCETHEBHOM JKU3HU

11.17

[IpuBoIUTE MpUMEPHI BKJIaJa POCCUNUCKUX U 3apYyOEKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE TIPOILIECCOB OKPYXKAIOIIETO MHUpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTUN

11.18

Hcnonb30BaTe TeOopeTHUYECKHE 3HAHMS 1O (U3UKE B TOBCEJAHEBHOM JKHU3HU JUIS
obecriedeHrsi 0€30macHOCTH MpH  OOpameHHH ¢ TpUOOpaMu H  TEXHHYECKHUMHU
YCTPOMCTBaMHU, JJIsI COXpPAHEHUs 370pOBbsi M COOJIOAECHUS HOPM HKOJOTHYECKOIO
MOBEJICHUS B OKPYIKAIOLIEH cpeae

11.19

PaboTatp B rpymiie ¢ BBIIIOJHEHUEM PA3IMUHBIX COIHATBHBIX POJICH, TUIAHUPOBATh PaboTy
TpYNOIbl, palMOHAIbHO pacHpeleNiaTh OO0S3aHHOCTH M IUIAHMPOBATh JAEATEIbHOCTH B
HECTaHJAPTHBIX CHUTYyalUsX, aJEeKBAaTHO OLEHUBATh BKJIAJ KaXJIOT0 M3 YYaCTHUKOB
IpYMIIBI B peLICHHE paccMaTpUBaeMoi MpoodJieMbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3nena

Konx nposepsiemoro
3JIeMEeHTa

HpOBepﬂeMme IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHW A

11

®usuka — Hayka o mpupoje. HaydHble METOABI MO3HAHUS
OKpyXxarliero mupa. Ponp 3kcnepumMeHTa W TEOpUU B
MpoLecCce MO3HAHUS TPUPOJIbI. DKCIEPUMEHT B GU3HKE

1.2

MonenupoBanue (GU3MYECKUX SBICHUH M IPOIECCOB.
Hayunple runore3pl. @OU3NYECKHME 3aKOHBI U TEOPHH.
['paHuibl PUMEHUMOCTH (PU3MYECKMX 3aKOHOB. I[IpuHIMI
coorBercTBUs. Pomp m mecto ¢usukum B (HOpMUpOBAHHU
COBPEMEHHOM Hay4YHOW KapTUHBI MHUpPA, B IPAKTHYECKOU
JEATEIIBHOCTH JIIO e

MEXAHHUKA

2.1

#H#Par#t##KNUHEMATUKA

2.1.1

Mexanunyeckoe JBIKEHUE. OTHOCHTENBHOCTD
MexaHuyeckoro apuxeHus. Cucrema orcuéra. Tpaexkropus

2.1.2

[Tepemenienue, ckopocTh (CpeqHsisi CKOPOCTb, MTHOBEHHas
CKOPOCTh) M YCKOPEHHE MaTepualbHON TOUKH, UX MPOEKIHU
Ha OCH cHcTeMbl KoopauHar. Cio)eHue IepeMelleHul U
CJI0’)KEHHE CKOPOCTEMN

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBIKeHue. I'pa@uku 3aBUCUMOCTH KOOpAMHAT, CKOPOCTH,
YCKOPEHHUS, IIyTH U IEpEMELICHUs MATEPUAIbHON TOYKU OT
BpEMEHU

2.14

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaieHus

2.15

KpuBonuueliHoe  nBuKeHHE. PaBHOMEpHOE — IBMXKECHHE
MaTepUaIbHOW TOYKH MO OKPYXHOCTU. YTJIOBasi CKOpPOCTb,
JTUHeHas CKOPOCTb. [Tepuon u 4acToTa.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.16

TexHU4YecKre yCTpOWCTBA: CIUIOMETP, JBHKEHUE CHAPSIOB,
LIETTHBIE U PEMEHHBIE TTepeaun

2.1.7

[TpakTueckue paboThl. M3MepeHre MTHOBEHHOW CKOpPOCTH.
HccnenoBaHne COOTHOIICHUS MEXAY MYTSAMH, MPOIEHHBIMU
TEJIOM 3a I10CJIEJOBATEIbHBIE PABHBIE NTPOMEKYTKH BPEMEHU
IIPY PaBHOYCKOPEHHOM JBMXEHHM C HAYaJIbHOM CKOPOCTHIO,
paBHOM Hymt0. M3yyeHue MABWKEHHS IIapuKa B BA3KOU
xuakoctu. M3ydyenuwe nBWXKEHUS ~Tena, OpOLIEHHOTO
TOPU30HTAIBHO

2.2

##HPar##H# JUHAMUKA

2.2.1

IIpununun  orHocurensHocTH ['amies. IlepBbll  3aKoH
Hprotona. HepimanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHnun cynepno3uuuy cuil




Bropoii 3akoH HproToHa Ui MaTepUAJIbHOW TOYKU B

2.2.3 unepuuanbHoit cucreme orcuérta (MCO). Tperuit 3akoH
HeroToHa 17151 MaTepualbHBIX TOUEK
994 3akoH BcemupHoro TtaroreHus. Cuna Tsokectu. IlepBas
o KOCMHYECKast CKOpOCTh. Bec Tena
2.2.5 Cuia ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenue. Cuiia TpEHUSI CKOJIBKEHUS U
2.2.6 cuwta TpeHus mnokos. Koapoumment Tpenus. Cua
COIPOTUBIICHUS IPU JBUKCHUHU TeJa B KUAKOCTH WU ra3e
997 [ToctynatensHOe W BpamlaTelbHOE JBHKEHHE aOCOIIOTHO
o TBEPIOTO TeIa
208 MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHus. [lnedo cuibl.
o Ycnosus paBHoBecus TBEpaoro tena B UCO
299 TexHudeckue  yCTpOMCTBA:  IOAIIMIIHUKH,  JIBUJKCHHE
o HCKYCCTBEHHBIX CITyTHUKOB
[IpakTnueckue paboTel. W3yueHue nBukeHuss Opycka IO
HAKJIOHHON TIUJIOCKOCTH TOJl JACWCTBUEM HECKOJBKUX CHIL
2910 HccnenoBanue 3aBUCHMOCTH CHUJI YIIPYTOCTH, BO3HHKAIOUINX

B JedopMUpPYEeMOl TpYyKHHE ¥ PE3WHOBOM oOpasie, OT
BeIMYMHBI WX jaedopmarmu. McciienoBaHue — yCIOBHIA
paBHOBeECHUSI TBEPJIOTO Tea, UMEIOIIETO OCh BPAILICHUS

###Par##3AKOHBI COXPAHEHIMA B MEXAHUKE

NMiyneC MaTepualibHOM TOYKHM, CHCTEMBI MaTEPHAIBHBIX

2:3.1 To4YeK. IMITyJTbC CHITBI M M3MEHEHUE UMITYJIbCA Tella
2.3.2 3akoH coxpaHenust ummnyisbca B UCO. PeakTuBHOE ABM)KEHNE
2.3.3 Pabota cuibl
2.3.4 MOIIHOCTD CHIBI
935 Kunernueckass »Heprus MarepualbHOM TOUKH. Teopemao
h KUHETHYECKOU SHEPTUH
[TorennmanbHas SHeprus. [loTeHIMaNbHAS SHEPTHS YIPYTO
2.3.6 neGopMUpoBaHHON NpYXUHBL. [loTeHIManbHAs SHEPrus Tena
2.3 BOJIN3M IOBEPXHOCTH 3eMITH
[ToreHnuanbHble ¥ HEMOTEHIHATbHBIE CHIIBL. CBs3b pabOTHI
937 HEMOTEHIUANbHBIX CHJI C HM3MEHEHHEM MeXaHM4YeCKOU
o SHEPTWU CHCTEMBI TeJl. 3aKOH COXPAHEHHS MEXaHHIEeCKON
SHEPTUU
2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHHS
939 TeXHI/I‘-IeCKI:IC YCTPOMCTBA: IBUKEHUE PAKET, BOJIOMET, KOTIEp,
NPY>KUHHBINA TIHCTOJET
[TpakTuyeckue paboTel. VM3yueHue cBSI3M CKOPOCTEH Tell Mpu
2.3.10 Heynpyrom ypape. HccrnemoBanue cBsism pabOThI CHIIBI C
MU3MEHEHHEM MEXaHUYECKON SHEPTHH Tema
3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJAVNHAMUKA

3.1

#iH#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU




3.11

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUUYECKON TEOpHUH.
bpoynoBckoe nBuxenue. Juddysus. Xapakrep ABUKEHUS U
B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA

3.12

Mopenu CTpOeHHsI ra3oB, XUAKOCTEM M TBEPIABIX TEN H
00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE 3THX MOJEIei

3.1.3

Macca wmonekyn. KomnuectBo BemectBa. IlocrosHHas
ABoranpo

3.1.4

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [lkana
temneparyp Llenbcus

3.15

Mogens  upgeanmpHoro  raza.  OCHOBHOE  ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKON TEOpHH UAEaIbHOIO rasa

3.1.6

AOcoutoTHasi TeMIiepaTypa Kak Mepa cpeaHeld KHHETHUYECKOM
DHEPTUU TEIUIOBOTO JIBMXKEeHHMs dvactul] rasa. lllkama
temneparyp KenbpBuna

3.1.7

VYpaBuenue Kianeiipona — Menneneena. 3akoH JlanbroHa

3.1.8

l'azoBbie 3akoHbl. WM3o0mporeccel B HIEaIbHOM Ta3e C
MMOCTOSITHHBIM KOJIMYECTBOM BEIECTBA: H30TE€pPMa, H30X0pa,
n3zobapa

3.1.9

TexHuyeckue ycTpoiucTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTnueckue paborbl. M3mepeHue Macchl BO3Ayxa B
KJIacCCHOM KoMmHate. MccnenoBaHue 3aBUCUMOCTH  MEXKIY
rapaMeTpaMH COCTOSIHUS Pa3peXKEHHOT0 ras3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmonnHamuueckas  cucrema. BHYTpeHHss — dHeEprus
TEPMOJIMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS

3.2.2

KonnuectBo Ttemnmorsl U pabota. BHyTpeHHsss sHeprus
OJIHOATOMHOTO MJI€aJIbHOTO ra3a

3.2.3

Bunel Temnonepenadv:  TEIUIONPOBOAHOCTh, KOHBEKIIMS,
n3nyudeHue. Tenno€MKocTh Tena. YaenbHas TEIIOEMKOCTh
BellecTBa. Pacu€r KonmyecTsa TEIIOTHI IIPU TEILIONEpeEaade

3.2.4

[lepBblif 3akOoH TepMoAMHAMHKH. [IpuMeHeHHe mepBoro
3aKOHa TEPMOJMHAMUKUA K wu3ompoueccaM. ['papuueckas
MHTEpIIpeTanus paboThl ra3a

3.25

TemoBbie MamuHbl. [IpUHIUIIBL TEHCTBUS TEMIOBBIX MAIIIHH.
[IpeoOpazoBanusi  dHEpPrUM B  TEIUIOBBIX  MAaIllMHAX.
Koadpdumument mnonesnoro neiictBus (mamee — KIIM)
teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoii 3akoH TepmoauHamuku. HeobpaTumocTs mporieccoB
B nipupoje. TemnnoBbie ABUraTeIn. DKOJOTHUECKUE TPOOIIEMBbI
TEIJIO3HEPTEeTUKH

3.2.7

TexHudeckue  yCTpOMCTBA: JBUTaTelb  BHYTPEHHETO
CropaHusi, OITOBOM XONOIMIBHUK, KOHJUIIMOHEP

3.2.8

[TpakTuyeckue paboTel. M3mepenue yaenbHOH TemIoéMKOCTH

3.3

##HPar### AT PETATHBIE COCTOSHUWA BEHIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooGpa3oBanue u KoHAcHcalus. Vcnapenwe W KuICHHE.




VYaensHass ~ TemjgoTta  mapooOpa3oBaHMA.  3aBUCHMOCTb
TEMIIEpaTypbl KUIICHUS OT JaBJICHUS

AOcomoTHas )41 OTHOCHUTCIJIbHAasA BJIa>XHOCTb BO31yXa.

3.3.2 .
Haceliennslii nap
Teépmnoe Ttenmo. Kpucrammuueckue u amopduble Tena.
3.3.3 AHUN30TpOInusl CBOMCTB KpHUCTAUIOB. JKuAKUE KpHUCTaJUIbL.
CoBpeMeHHbIE MaTepUalIbl
334 [lnaBneHue W  KpucTaUIM3alus.  YJAelbHas  TEIJIOTa
e wiaBiacHus. CyGauMarius
3.35 YpaBHeHHE TEIIOBOTO OanaHca
TexHuueckue yCTPOWMCTBA: TUTPOMETP H  IICUXPOMETP,
336 KAJIOPUMETP,  TEXHOJOTMHM  TOJYyYEHHUS  COBPEMEHHBIX
o MaTepuajioB, B TOM  UHWCJI€  HAHOMATEpUaJOB, W
HAHOTEXHOJIOTUU
3.3.7 [TpakTueckue padboThl. I3MepeHue BIaXHOCTH BO3AyXa
4 DJIEKTPOAMHAMUKA
###Par#HH#IJIEKTPOCTATUKA
411 OnekTpu3alus Tell. JJeKTpUuYecKu 3apsna. JlBa Buaa
o SICKTPUICCKHX 3aPSI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYTIPOBOTHUKU
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3aumopeiictBue 3apsanoB. 3akon Kynona
OnekTpuueckoe Tmosne. Hampsok€HHOCTh  DIIEKTPUUECKOTO
4.1.5 nonst. Ilpunuun cynepno3unuu. JluHMM Hanps:KEHHOCTH
AIEKTPUUYECKOTO TOJIA
41 416 PaGora cun oanekrpocratmueckoro mods. [loreniumarn.
Pa3HocTh noTeHnnanon
417 [IpoBOMHUKY U AMDIEKTPUKU B TMOCTOSHHOM JJIEKTPHUECKOM
o nosie. Jlusnexrpudeckasi IpOHUIIAEMOCTb
418 OnekTpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh MIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apssKeHHOT0 KOHJIEHCAaTopa
TexHuuecKkue YCTPOWCTBA: JJIEKTPOCKOI,  AJIEKTPOMETP,
4.1.9 AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHUE DIIEKTPOIPHUOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN TPUHTED
4110 [MpakTuueckne  paboThl. M3MmMepeHuHe  AIEKTPOEMKOCTH
KOHJIEHCAaTOpa
#HHPar#HITOCTOSHHBIN DJIEKTPUYECKHWM TOK. TOKU B PAZJIMYHBIX CPEJIAX
491 VYcnoBus  CylIecTBOBAaHUSL IMOCTOSIHHOTO — AJIEKTPUYECKOTO
toka. Ucrounuku Toka. Cuina Toka. [TocTossHHBINA TOK
42 4.2.2 Hampsioxenune. 3akon Oma 1j1s ygacTka 1enu
493 DJIEKTPUUYECKOE COMPOTHUBJICHUE. YIEbHOE COMPOTHUBIICHUE
BelIeCcTBa
424 [TocnenoBarenbHOE, MapaieIbHOE, CMEUIAaHHOE COEAMHEHHE

IMPOBOAHUKOB




4.2.5

Pabota snekrpuueckoro Toka. 3akon Jxoyins — Jlenna

4.2.6

MontHOCTb SJICKTPHUYCCKOI'O TOKA

4.2.7

anekTponaBwkymas cwia (mamee — DJIC) m BHyTpeHHee
COMPOTHUBIICHUE HCTOYHUKA TOKa. 3akoH Oma s MOJIHOM
(3aMKHYTOI) 3nekTpuueckoi enu. Koporkoe 3aMmbikanue

4.2.8

DneKkTpoHHas POBOANMOCTb TBEPABIX METaIJIOB.
3aBUCUMOCTH COIPOTHBIICHUS METAUIOB OT TEMIIEPATypHl.
CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuii TOK B Bakyyme. CBOMCTBa 3JE€KTPOHHBIX
IIy4KOB

4.2.10

ITonmynpoBOIHUKH. CobcTBeHHas u IIpUMeECHas
IIPOBOAMMOCTh TOJYNPOBOJHUKOB. CBOICTBA p-n mnepexona.
[TomynpoBOIHUKOBBIE TPHUOOPEI

4211

ONEKTPUYECKUM TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTHYECKAS
JUcconuanus. JIEKTPOIN3

4.2.12

OnekTpuueckuii TOKk B Tazax. (CamoCTOSATENbHBIN U
HECaMOCTOSITEJIbHbIN paspsn. Paznuunbie THUIIbI
CaMOCTOSTENIbHOIO pa3psana. Monuus. [1nazma

4.2.13

TexHnuyeckue ycTpoNCTBa: amMIIEpMETP, BOJBTMETP, PEOCTar,
UCTOYHUKHM  TOKa,  3JIEKTpOHArpeBaTeibHble  MPUOOPSI,
DIIEKTPOOCBETUTENBHBIE puoopHI, TEPMOMETD
CONPOTUBIICHUs, BaKyyMHBIA IO, TEPMHUCTOPBI H
(boTope3ncTopsl, MOTYNPOBOAHUKOBBIN AUO/, TaIbBAHUKA

4.2.14

[IpakTtuueckue paboTel. M3yueHue cMEmaHHOTO COEIMHEHUS
PE3UCTOPOB.

N3mepenne DJIC ucTouHMKAa TOKa M €ro BHYTPEHHETO
conpotuiieHus. Habmonenue anexTpoiamnsa

11 KJIACC
Kon
Koanposepsiemoro 3;1ementa | IIpoBepsieMble 3J1eMEHTBI COIEPAKAHUS
pasaeJa
4 OJIEKTPOAMMHAMUKA
###Par##H#MATHUTHOE TTOJIE. DJIEKTPOMATI'HUTHAA MHAYKIMA
431 [TocrossHHbiE  MarHuTHL.  B3auMoneicTBHE  MOCTOSIHHBIX
o MAarHMTOB
MaruutHoe nose. Bekrop MarHUTHONM MHAYKUMH. [IpuHumn
4.3.2 cynepno3uiuu. JluHum MarHuTHOM WHAyKnud. KaprtuHa
JIMHUWA MarHUTHOW MHIYKIIMH MOJIsl HOCTOSSHHBIX MAarHUTOB
4.3 MarnutHoe 1oJjie MPOBOJHHUKA C TOKOM. KapTuHa nuHuUM
' 433 oJIsl  JUIMHHOTO MPSIMOTO  TIPOBOJHHMKA U 3aMKHYTOTO
e KOJIBIIEBOTO IIPOBOAHMKA, KAaTyIIKH ¢ TOKOM. OmnbIT DpcTena.
B3anmopeiicTBre NTpOBOJTHUKOB C TOKOM
434 Cwia Ammepa, €€ MOJTyJIb M HAPABJICHHUE
Cuna Jlopenua, e€ MoOaynb M HampaBieHue. [[BrkeHue
4.3.5 3apsKEHHOM YacTULBI B OJHOPOJHOM MAarHUTHOM IIOJIE.

PaboTa cuel Jlopennia




4.3.6

SIBJIeHUE DIEKTPOMATHUTHON MHIAYKLIMHU

4.3.7 IToToKk BEKTOpa MArHUTHOM MHAYKLIMHU
438 OJC wuHaykuuu. 3aKOH 3JIEKTPOMAarHUTHOM HMHAYKLUHU
dapajes
BuxpeBoe »snektpuueckoe mnose. IJC uHAYKIMH B
4.3.9 MPOBOJIHUKE, ABUXKYIIEMCS MOCTYMATENbHO B OJHOPOIHOM
MarHUTHOM I0JIe
4.3.10 ITpaBumo Jlenna
4311 NHIyKTUBHOCT. SIBnenue CaMOWHIYKIIUH. OJIC
CaMOMHYKITUU
4.3.12 OHeprusi MarHUTHOT'O 10JIs1 KATYIIKH C TOKOM
4.3.13 DJIEKTPOMArHUTHOE TOJIe
TexHU4yecKue yCTpPOHCTBA: MTOCTOSTHHBIC MarHMThI,
4.3.14 AIICKTPOMArHHUTHI, 3JICKTPOJIBUTATEIb, YCKOPUTEIH
9JICMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
[Ipaktnyeckne paboOThl. M3ydeHWe MarHUTHOTO  TOJIS
4315 KaTylmKd ¢ TOKOM. VccnemoBaHue NEHCTBUS MOCTOSHHOTO

Marouta Ha paMKy C TOKOM. I/ICCJICIIOBaHI/Ie SIBJICHUA
BHeKTPOMaFHHTHOﬁ HHAYKIIUH

KOJIEBAHMA Y BOJIHBI

5.1

#HHParHHHMEXAHWYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHU A

5.1.1

KonebartenpHas CHCTEMA. CBo0OOIHEIE KoJIeOaHHUs.
I"apmonnueckue konebanus. Ilepuon, yactora, aMminTyna u
daza konedaHuit

5.1.2

[Ipy>kMHHBIA MagTHUK. MaTeMaTU4eCKUN MasTHUK

513

ypaBHeHI/Ie TapMOHHUYCCKHX kosieOanuii. KnHematnueckoen
JUHAMHUYCCKOC OIMMCAHNEC K0J1e0aTeIbHOTO JBHWKXCHUA

5.14

[IpeBpalieHre 3HEPrUM MPU TAPMOHUYECKUX KOJIECOAHMSIX.
CBsi3b  aMIUIMTY/Abl KOJE€OAaHMM HCXOAHOM BEIMYUHBI C
aMIUIMTYAaMHU KoJeOaHuM e€ CKOPOCTU U YCKOPEHHUS

5.15

KonebGarenbupiii kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
KoJIeOaHUs B UACAITBHOM KOJe0aTeTbHOM KOHTYpe. AHAIOTHs
MeXIy MEeXaHUYECKUMU u AIEKTPOMAarHUTHBIMU
kosiebanusiMu. Popmyna TomcoHa

516

3aKOH COXpaHEHMs SHEPrMHM B HJCATbHOM KOJIeOAaTeIbHOM
KOHTYype

5.1.7

BoinykneHHsle  MexaHudeckue — konebanus.  Pe3oHaHc.
PesonancHas kpuBas. BbIHYXIEHHBIE JIIEKTPOMAarHUTHBIC
KoJicOaHus.

5138

[TepemenHbI TOK. CHHYCOHIaJIbHBIN IEPEMEHHBIN TOK.

5.1.9

MoI1HoCTh MIEPEMEHHOTO TOKA. AmnutyaHoe "
JICWCTBYIOILIEE 3HAYCHHUE CUJIbI TOKA U HAIIPSKCHUS

5.1.10

Tpancdopmarop. IIpousBoacTBo, mepenaya u norpedieHue
AJIEKTPUYECKONM HSHEPruu. OKOJOTHYECKUE PUCKUA TpHU
NPOM3BOJICTBE  DJEKTpudeckoi  sHepruu.  KynbeTypa
HCTIOJIb30BAHUS AIEKTPOIHEPTHU B TOBCEAHEBHOM JKU3HH

5.1.11

Texnudeckue ycTpoicTBa: ceiicMorpad, dJIEKTPUICCKUN
3BOHOK, JINHUHU 3JIEKTpoIepeaad




5.1.12

[Ipaktnyeckue  paboTsl.  MccrnegoBaHue — 3aBUCUMOCTH
HepuoJia MaJIbIX KojeOaHui rpy3a Ha HUTH OT JUIMHBI HUTH U
Maccel Ipysa. MccinenoBanue mepeMEeHHOro TOKa B LICIH U3
IIOCJIEZI0BATENBHO COCIMHEHHBIX KOHJEHCATOPa, KAaTyLIKH U
pesucropa

5.2

H##HPart#MEXAHUYECKHWE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

Mexanudeckre BOJHBI, YCIOBUS pacnpocTpaHeHus. [lepuo.
CxopocThb pacnpocTpaHeHUs U JUIMHA BoJHBL [lonepeunsie u
MIPOJI0JIbHBIEC BOJTHBI

5.2.2

#H#Par## Vurepdepenuus u nudpakuus MEXaHUYECKHX
BOJIH

5.2.3

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Bwicora TOHA.
TemOp 3ByKa

5.24

DNIeKTpOMarHUTHBIC BOJTHBI. VYcnoBust W3JIy4YeHUS
AIIEKTPOMArHUTHBIX BOJIH. B3anMHasi opueHTalus BEKTOPOB
E, B 1 v B 2JIeKTpOMarHuTHOI BOJIHE B BAKYYME

5.25

CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpaXkeHue,
nperoMIIeHue, MoNiApu3anus, Iudpakius, UHTEpPEepeHIus.
CKOpOCTh 3JEKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIMIIBI PagMOCBSI3W W TeJeBUIEHUA. Pamuosokarusi.
DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIECH CpeIbl

5.2.8

TexHu4eckue YCTPOMCTBA: MY3bIKaJIbHBIE WHCTPYMEHTHI,
YJIBTPa3BYKOBAs IMATHOCTUKA B TEXHUKE U MEJIMLIUHE, paaap,
paaronpuéMHHUK, TEJIEBU30p, aHTeHHa, Tenedor, CBU-neup

5.3

H###Par###OIITUKA

5.3.1

IIpssMonuHENHOE pPacIpOCTpaHEHUE CBETa B OJHOPOJHOMU
cpexne. JIyu cBera

5.3.2

Ortpaxenue cBera. 3aKOHbI OTpakeHUsI cBera. lIlocTpoenue
M300paKEHHH B TNIOCKOM 3€pKaJie

5.3.3

HpCHOMHeHI/Ie CBCTa. 3aKOHEI MMPECIOMIICHUSA CBCTa.
AOCOIIIOTHBIN TTOKa3aTellb TIPCIOMIICHUS

534

ITonHoe BHyTpeHHEe oTpakeHue. IIpenenpHbIi yros mojJIHoro
BHYTPEHHETO OTPAKEHUS

5.3.5

Hucnepcus ceeta. CrioxkHbll cocTaB 6enoro cera. L{er

5.3.6

ColOuparomue W paccewBarolmde JTUH3BL. TOHKas JHH3a.
@DOKyCHOE pPaCCTOSIHME W ONTHUYECKas CHja TOHKOW IUH3BI.
[TocTpoenue n300pakeHN B COOMPAIOIITNX M PACCEUBAOIIINX
nuH3ax. DopMmyna TOHKON JNHMH3BL YBEIUYEHHE, JaBacMoe
JIMH30M1

5.3.7

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOU ONITHKHU

5.3.8

WNutepdepentius cBera. KorepeHTHbIE UCTOYHUKU. Y CIIOBUS
Ha6JIIOI[eHI/I$I MaKCUMYMOB u MHWHUMYMOB B
UHTEep(EPEHIIMOHHOW  KapTHHE OT JBYX CHH(pa3HBIX
KOTCPCHTHBIX UCTOYHUKOB

5.3.9

Hudpakuus ceta. [udpakunonHas pemérka. YciaoBue
HAONIONEHNsT  TJIABHBIX ~ MAaKCUMyMOB  TIpH  HaJCHUU
MOHOXPOMAaTHYECKOT'0 CBETA Ha TU(PPAKIMOHHYIO PEIIETKY




5.3.10

[Tonsipusanus ceera

TexHuueckue yCTpoWcTBa: O4YKHM, Jymna, (¢oroamnmapar,

5.3.11 MIPOCKIIMOHHBIA anmapar, MUKPOCKOII, TeJIECKOI, BOJJOKOHHAs
ONTHKA, TUMPAKITMOHHAS PEMIETKA, MOJSIPOUT
[TpakTudeckue paboTHL. W3mepenue nokasare’s
5.3.12 npenoMieHus. McciemoBaHue CBOWCTB  HM300paKeHUW B

nuH3ax. HabmoneHnune aucnepcuu cBera

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunBl  IPUMEHUMOCTH  KJIACCUYECKOM  MEXAHMKHU.
IToctynatel TEOpUM OTHOCHUTEIBHOCTU: HHBAPUAHTHOCTH

6.1 MOAYJSL ~ CKOPOCTH  CBE€Ta B BaKyyMme,  MPUHIUI
OTHOCHUTEJIbHOCTH DWHIITEHHA
6 6.2 OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMe/JIeHHEe BPEMEHH
Y COKpAIICHUE JIJTUHBI
6.3 DOHeprusi ¥ UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsI3b MacChl C SHEPTHEH W UMITYJIbCOM CBOOOIHON YaCTHIIHI.
DHeprus noKosi cBOOOTHON YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
#itPar###JIEMEHTBI KBAHTOBOW OIITUKU
711 @®oronbl. ®opmyna [lnanka cBs3u sHepruu (OTOHA C €ro
9acTOTOW. DHEPrUs U UMIYJIbC POTOHA
71.2 OtkpeiTue u wucciuenoBanue Qororpdexra. Omnbiter AT
CronetoBa. 3akoHbl poTorpdexTa
7.1 713 VpaBuenue OiHmreliHa ang  ¢doroaddexra. «KpacHas
rpanuua» goro3ddexra
7.1.4 Hasnenue ceera. Onpitel [1.H. JIeGenera
7.1.5 XUMHYECKOE JICVICTBHE CBETA
716 TexHuueckue ycTpoHcTBa: (OTOAIEMEHT, (POTONATUUK,
coJiHeYHas OaTapesi, CBETOUO
CTPOEHHUE ATOMA
791 Monens aroma Tomcona. OnbiTel Pesepdopaa o
HCCJIEIOBaHMIO CTpoeHUs aToMa. [lnanerapHasi Mojiesib aToMa
[Toctynatel bopa. U3nydyenue u mornomieHue GOTOHOB MPHU
71.2.2 Mepexojie aToMa ¢ OAHOTO YPOBHS HEPrUu Ha JIpyroil. Buasl
cnekTpoB. CrieKTp ypoBHEH SHEpruu aToMa Boopoja
79 BonHoBeie  cBoiictBa wactun. Bomuer  ge  bpois.
7.2.3 KopnyckynsipHo-BOITHOBOM Jyalli3M. Judpakims
AJIEKTPOHOB Ha KpUCTaJLIaxX
704 CHOHTaHHOE W BBIHYXKICHHOE HW3Jy4YE€HHE. YCTPOMCTBO U
IpUHIMI PabOoTHI J1a3epa
795 Texnuueckue YCTpOMCTBA: CIEKTpaIbHBIN aHanus3
(cTIeKTpOCKoOII), JIa3ep, KBAHTOBBIA KOMIIBIOTED
7.2.6 [TpakTrueckue pabotsl. HabmoaeHne TMHEHYaToro cuekTpa
ATOMHOE A1PO
7.3.1 MeTo1p1 HAaOIIOACHUS M PETUCTPAITUH JIEMEHTAPHBIX YaCTHI]
7.3 OtkpeiTHe pamuoaktuBHOCTH. OmbiTel  Pesepdopma 1o
7.3.2 ONpEIEIICHUI0O  COCTaBa  PAJMOAKTHUBHOIO  H3JIyYEHUS.

CgoiictBa anbda-, Oera-, TramMma-usJIydeHus. BrusHue




PaaArOAKTUBHOCTH HaA JKUBLIC OPTraHU3MbIL

7.3.3

OtkpelTHE NpoTOHA M HeWTpoHa. HykioHHas mozens sjapa
I'eitzenbepra — MBanenko. 3apsin szmpa. MaccoBoe 4YHCIIO
anpa. M3oronsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBINH U MO3UTPOHHBIA OeTa-pacma.
['amma-u3irydeHne. 3aKoH paJioaKTHBHOTO pacmaja

7.3.5

DHeprusi CBsI3U HYKIOHOB B sifpe. SnepHblie cuibl. Jledext
Macchl Sapa

7.3.6

Snepusle peakuuu. [lenenue u CUHTES sSaep

7.3.7

Snepusiii peaktop. Tepmosinepusiii cunre3. IlpoGnembr u
MEPCHEKTUBBI AIEPHON SJHEPreTUKHU. DKOJIOTUUECKUE ACIIEKThI
SAJIEPHOM SHEPreTUKH

7.3.8

DneMeHTapHbIe YaCTHUIBI. OTkpbiTHE IIO3UTPOHA.
@dyHaMeHTaIbHbIE B3aUMOACHCTBUS

7.3.9

TexHudecknue yCTpOWCTBA: H0O3UMETp, Kamepa BuibcoHa,
AJIEpHbIN peakTop, aToMHas bomOa

7.3.10

[Tpaktuyeckue paboThl. MccnenoBanue TPEeKOB dYacTHIl (110
TOTOBBIM (hoTorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé31H0T0 HeOa. Co3Be3nusl, SpKUE 3BE3/bI, TIAHETHI, UX
BUIMMOE IBIKEHUE

8.2

Conneunas cucrema. Ilnanersl 3emHO# rpynmsl. [lnaHersi-
TMTaHTBl U UX CIIyTHHKH, KapJIMKOBbIE IUIaHETHI. Maiible Tena
ConHeyHOM cucTemMbl

8.3

Comnriie, botocdepa u armochepa. CoiHeUHass aKTUBHOCTh

8.4

Ncrounnk sneprun CosiHIa U 3BE3]T

8.5

3Bé3I[I)I, HNX OCHOBHBLIC XapaKTCPUCTUKHU: MaCCa, CBETUMOCTD,
paauyc, TeMmIeparypa, HX B3auMOCBA3b. Jluarpamma
«CTICKTPAJIBHBIA KJIACC — CBETUMOCTB». 3BE3/BI TJIaBHOMN
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «MAacCca — CBETHMOCTbH)
JUIst 3BE3]1 TTIaBHOM 1OCIJIEIOBATEIbHOCTH

8.6

###Par#H#BuyTpennee ctpoeHue 3BE3A. CoBpeMeHHbIE
IIPEJICTABICHNUS] O MPOUCXOXKJIEHUU U 3Bomtoruu ConHua u
3BE3/1. DTallbl )KM3HU 3BE3]T

8.7

Muneunsiii [Iyte — Hama [Namaktuka. CniupanbHas CTpyKTypa
lManaktukuy, pacnpenenenue 3B€31, raza u npuid. [lonoxenue
u newkenne Connima B [Namaktuke. [Imockas u cepudeckas
nojacuctemsl ['ajlakTHKH

8.8

Tunel ranaktuk. Paguoranaktuku u xBa3zapsl. YEpHBIE IBIPbI
B sJIpax raJaKkTUK

8.9

Bcenennass. Pacmmupenuve Bceenennoil. 3akon  XaO06ma.
Paz6eranue ranaktuk. Bo3pact u paanyc Beenennoil, Teopust
bonpmioro  B3peiBa. Mogenb  «ropsuei  BceneHHON».
PennkToBOE M3nydyeHne

8.10

MacmrabHast  cTpyktypa Bcenennoit. Mertaranaktuka.
Hepeménnble mpo01eMbl aCTPOHOMUHI




ITPOBEPAEMBIE HA EI'D 110 PU3UKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI CPEJTHETO
OBHIEI'O OBPA30BAHUA

Koxa
NpoBepsIeMoro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero o01ero odpa3oBanusi

1

CdopMUpOBaHHOCTh yYMEHHI paclO3HABATh (PU3MUECKHe sBICHUS (MPOIECCHI) U
OOBSACHATH MX HA OCHOBE M3yUEHHBIX 3aKOHOB

Bnagenue ocHoBomomararonmMu  (GU3MYECKUMU TMOHATUSMU M BEJIMYHMHAMH,
XapaKTePU3YIONTMMH (PH3UIECKHE MTPOILIECCHI

ChopMupoBaHHOCT yMEHUH MPUMEHSATh 3aKOHBI KJIACCHYECKOW MEXaHHKH,
MOJIEKYJISIpHON (PU3MKK U TEPMOJAMHAMUKH, IJIEKTPOJIUHAMUKU, KBAHTOBOU (PU3UKH
JUIsl aHanu3a U OOBSCHEHMS SBJICHUH MHMKpPOMHpa, MakpoMupa M MeErammpa,
pa3iuyath YCIOBUSA (TpaHMIbI, OOJACTH) MPUMEHUMOCTH (UBUYECKUX 3aKOHOB,
NOHMMATh BCEOOLIMI XapakTep (YHIAMEHTAIBHBIX 3aKOHOB M OrPAaHHMYCHHOCTH
UCIIONIb30BAaHUSl YACTHBIX 3aKOHOB; AHAIM3HPOBATh (DU3MUECKHUE MPOLIECCHI,
HCIIOJIb3YSl OCHOBHBIE ITOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMupoBaHHOCTH YMEHMsI pa3iauyaTh YCJIOBUS HPUMEHUMOCTH  MOAEJeH
(Gu3HYECKUX TEJ U MPOLIECCOB (IBJICHUH)

ChopMupoBaHHOCTH YMEHUS pelIaTh PacyETHbIC 33Jauu C SIBHO 33JaHHOW M HESIBHO
3aJaHHON (U3MYECKOl MOJENbl0: Ha OCHOBAaHMM aHAlIM3a YCJIOBHUS BBIOMpAThH
¢uznyeckue MoOJENH, OTBEYANIMe TPEOOBAaHUAM 3aJaud, NMPUMEHSATH (POPMYJIBI,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3MUYECKUX TEOPHH NMPH HCIOJIb30BAaHUH
MaTE€MaTUYeCKNX METOJOB DEIICHMs 3aJad, IPOBOAUTH pPacd€Tbl Ha OCHOBAaHHUH
UMEIOIINUXCA JAaHHBIX, AHAIMU3UPOBATH PE3YNbTATBl U KOPPEKTUPOBATH METO/BI
peneHus ¢ y4€TOM NOJIYYEHHBIX PE3YJIBTATOB

Pemate kauecTBeHHBIE 3aqaud, TpeOyrolMe TNPUMEHEHHs 3HAHUW M3 Pa3HbIX
pa3zenoB IIKOJBHOTO Kypca (U3MKH, a TaKKe HHTErpalud 3HAaHUM M3 Jpyrux
IIPEAMETOB  €CTECTBEHHOHAYYHOTO IMKJA: BBICTPAUBATH JIOTUYECKYIO LEMNOYKY
paccyXKIeHUH C OMopoil Ha M3y4dEeHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH M (puznueckue
SBJICHUS

BJ'Ia)IeHI/Ie OCHOBHBIMH MC€TOAaMH HAY4YHOI'O ITO3HAHHWA, UCIOJb3yCMbIMU B (1)I/ISI/IKC:
NPOBOJIUTHh TPSIMbIE M KOCBCHHBIC HW3MEPEHUs (PU3MUECKUX BEIIMYMH, BBIOMpAs
ONTUMAIBHBEIA CcHOCO0 U3MEPCHHUA HW HCIIOJB3yd M3BCCTHBIC MCETOAbI OLCHKH
MOTPEIIHOCTe M3MEPCHUM, MPOBOJUThH HCCIEIOBAHHE 3aBUCHUMOCTEH (PH3HUUECKUX
BCIIMYMH C HCIIOJIB30BAHUEM  IIPAMBIX H3MepeHHI>i, 00BACHITH IMMOJIYYCHHBIC
pe3yJIbTaThI, UCIOJB3Ys (PU3UUECKUE TEOPHH, 3aKOHBI U MOHSATHS, U JeJIaTh BHIBOJIBI,
co0JTI01aTh MpaBuiia OE30MacHOrO TPy/a MPH MPOBEJICHUU HCCIICIOBAHUN B paMKax
yu4eOHOTO  DKCIEPUMEHTA U Y4eOHO-HCCICIOBATEIbCKOW  JESATEIBHOCTH  C
UCIIOJIb30BaHUEM HUGPOBBIX HM3MEPUTEIBHBIX YCTPOWCTB U JAOOPATOPHOIO
000pyaOBaHUS

CdopMupoBaHHOCTh YMEHHUI aHATU3UPOBATh U OLIEHUBATH MOCIEACTBHS OBITOBOU H
HpOI/I3BO,Z[CTBeHHOI>'I JCATCIIBHOCTU YCJIOBCKaA, CBHBaHHOﬁ C (1)I/I3I/I‘-ICCKI/IMI/I
MpoIeccaMH, C TO3WIMH SKOJOTUYECKONW O€30MacHOCTH; TPENICTAaBICHUNH O
pallMOHAIBHOM  [PHUPOAOIOJL30BaHUM, a TaKKe pPasyMHOM HCHOJIB30BaHUU
JOCTMKEHUN HAyKM WU TEXHOJOTMH [JIs NAJbHEHIIEro pa3BUTHS YEIOBEYECKOTO
o0I111ecTBa

OBnageHne pazaUYHBIMU CcrocoOaMu  paboThl ¢  uHpopManuel (QU3HMUECKOro
COACP)KaHMS C WCIIOJIb30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHII;




pa3BUTHE YMEHUW KPUTHYECKOIO AHAIM3a U OLEHKU JOCTOBEPHOCTH IOJIY4YaeMOWU
uHpopmaruu

10

ChopMHUpPOBAaHHOCT, YMEHHH NPUMEHSATH OCHOBOIIOJATalIIfe acTPOHOMHYECKHE
MOHSITHS, TEOPHH M 3aKOHBI JJIsi aHaIu3a U OOBSICHEHHS (U3NYECKUX TPOIECCOB,
MIPOUCXOAAIIMX Ha 3BE3/Iax, B 3BE3IHBIX CHCTEMaX, B MEKTAIAKTHYECKOH Cpeje;
IBIDKEHUS HEOECHBIX TEJI, DBOIIONNHU 3BE31 1 Beenennoi




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D 110
POU3UKE

Kon Kon

pa3nena/tem | 3jgeMeHT = IIpoBepsieMbli 3J1eMEHT COAEPKAHMS
bl a

1 MEXAHHWKA

11 KMHEMATHKA

111 Mexauuueckoe naBuxeHue. OTHOCHUTEIILHOCTh MEXAHUYECKOTO JBUKECHUS.
o Cucrema orcuéra

MaTepI/IaﬂbHaﬂ TOYKa.

ol TpasKTOpHA
Eé& pammyc-gekrTop:
F(e)=(x(e) p(e) =), ng Ar

TpaeKTOpIIA,

3

MEePpEMEIISHIIE: o
AF =7(t)) -7 (t) =1, -1y = x
= (Ax,Av.A2).

-y

1.1.2

Iy TE.
CrojkeHHe epeMelTeHHil:

Ay =0+,

CkopocTh MaTepHUaIbHOU TOUKHU:

U=—o =rr'=[ux.v1_.v__].

1.1.3 U, =—L =x,. aHAIOTHYHO v, =), U.=Z,.
t—0

CIoeHHe CKopocTeil: o, =0, + 0, -

Brruucnenue nepeMenieHns 1 yTd MaTEpUAIbHON TOUKH IIPH

NPSIMOJTMHEIHOM JBHXKEHUH BIIOJIb OCH X TIO TpauKy 3aBUCUMOCTH Vx(t)
. . AD -,
VckopeHIe MaTepHaTbHOI TOIKIL d = —| =0, = [a:rl_ .a_.a, ] .
Af im0 '
1.14
Au Co .

a =—* =(u,| . aHamormiHo a, =(v, )", a.=(v.)"

At o ‘

PE’IBHO.\IE]JHOE HpﬁMO.:IIﬂ-ICﬁI—IOE JOBHEHCHHE:

1 l 5 x(!) =X0 + Vaxl

vi(f) — vg, = const




1.1.6

1.1.7

1.1.8

1.1.9 Tsépnoe Teno. [loctynarenpbHoe 1 BpalaTenbHOE ABH)KEHNE TBEPIOTO TEIa
1.2 JTNHAMUKA

121 WNuepunaneHbie cucremsl otcu€ra. IlepBeil 3akoH Hprorona. IlpuHnmn

o oTHOocuTenbHOCTU [ anmumnes

1.2.2 Macca Tera. ILToTHOCTE BemecTBa: p = %

1.2.3 | Cuna. [IpHHITHI CyTIEPIIOSHITHE CHIT: ﬁmnoneﬁm = I*:'l +F3 + ..

124 Bropoii 3akon Herotoma: ama matepuansHoi Tousn B HICO Fi = mdai:

Ap = FAt anﬁ" = const

1.2.5




JaroH BCCMHPHOTO TANOTCHHA: CHIIBL IIPHTMHCHHA MCHIY TOHCTHBIME

MaccaMH paBHBL F = G% .
126 Cuna Ttaoxectr. LleHTp TaKecTH Tena. 3aBHCHMOCTE CHIIBI TAXKECTH OT
GMm
BBICOTEI h HaJl IOBepPXHOCTEIO INTAHETHL pagHycoM R mg = ————
<P palHy 0 "€ T Ry + i)
1.2.7 Cuna yopyroctn. 3akos I'yka: Fy = —kx
Cuna tpernsa. Cyxoe TpeHHE.
CHia TpeHHA CKOMEXEEHH: Fp = uN .
1.2.8 Cuna Tpenus mokos: Fry < ulN .
Koaddrument tperna
12.9  Jamnemmep=—
1.3 CTATHUKA
1.31
HenTp Mace Tena. LeHTp Mace CHCTEMBI MAaTEPHAIBHEIX TOUEK:
. myF e+
P’LI.M_ ="
1.3.2 mytmy T
B omsopomsoM none TaxecTH (g = const) HEHTP MAace TEIA COBIATAST C
€TI0 IEHTPOM TAKECTH
VYcnosus paBHoBecust TBEpAoro tena B UCO:
[M,+M, +...=0
133 I,
|E+Fy+...=0
134 3axoH [lackans
1.35 JaBrenne B sxHIKoCTH, okoameiica 8 ICO: p = py + pgh
1.3.6
14 3AKOHbBI COXPAHEHU A B MEXAHUKE
14.1 Mymynec MaTepHanbHOH TOURH: J = mV
1.4.2 Hummymse cHeTeMel TeL: p=p1 +ph + ...
3aK0H H3MEHESHHA H COXPAHEHI HMITYIIBCA
B I’{CO &ﬁ = ﬂ(ﬁi _‘F?l + ...) = F’lgﬂem]{.&z _FZBHemﬂr_'- wen
143

BHCO . cam AF=A(p, + 5 +...) = 0. et Fispems + Fossers + ... = 0
PeaxtusHOE JBHECHHS
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1.5

145
14.6
[loTeHUHATPHAA SHEPTHA:
IUTA TIOTEHIHATBHBIX ¢HT A1y = Eporean — Eonoresn™ = Al morenn -
[ToTeHNHATBHAA SHEPTHA MATEPHAIBHOH TOUKH B OTHOPOIHOM IIOTIE
1.4.7 TOKECTH: Eqprern = mgh .
[NoTeHIMATEHAA SHEPTHA VIPYTO AehOPMHPOBAHHOIO TEMA:
f(:‘cl
‘E.IJCTEH:II 2
14.8

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI




151

CBs3p  aMIUIMTYJBI KOJEOAHWI CMEIIEHUS MaTepUAIBHOW TOYKH
aMIUTUTYAaMHU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUS:

Upe =04, @ =04

C

1.5.2

153

154

155

Ilepuon u yactoTa KoseOaHMii:

r=*_1
] v

[Tepuoa ManbIx cBOOOIHBIX KOJIEOAHUI MAaTEMAaTHUYECKOTO MasiTHUKA:

T=21\/I
g

[lepros cBOOOIHBIX KOeOaHUM MPY>KUHHOTO MasiTHUKA!

T =EHJH—T
k

BBIHy)KI[eHHBIC koJsieOanus. Pesonanc. PesonancHas KpuBas
Ilomepeunele H TpogoAbHBIE BOTHEL CKOPOCTE PACHpPOCTPAHEHHA H

IUTHHA BOMHEL A = v] = ?

HaTepdepennna 1 IHQPaAKIHA BOIH

3Byk. CKOpPOCTb 3ByKa

MOJIEKVJIAPHASA ®U3UKA. TEPMOJNHAMUKA

2.1

MOJIEKYJISIPHAS OU3UKA

2.1.1




2.1.2

TennoBoe ABWIKCHUC aTOMOB U MOJICKYJI BCIICCTBA

2.1.3 B3anmMopeiicTBre yacTHIl BellecTBa
2.1.4 Juddysus. bpoyHoBckoe 1BHKEHHE
2.15 Monens uneansaoro raza 8 MKT
2.1.6
2.1.7 AbcomtotHas Temneparypa: T =t +273K
Ces13p  TemmepaTypbl ra3a CcoO CpelHEed KHHETHYECKOW HHeprueut
MOCTYHNATCJIBbHOI'O TCIIJIOBOT'O ABUKCHUS €I'0 MOJICKYJIL:
2.1.8 — (mg*) 3
g .=|—|==kT
B 2
2.19 VYpaBuenue p = nkT
MOI[@J'IL HACAJIBHOI'O I'a3a B TCPMOANHAMHUKE:
| Vpasrerre Menreteesa — Kianeiipona
| BEIpeCKeHH e U1 BHYTPeHHEH SHepTHH
VpaBHeHHe MeHzeneeBa — KinaneiipoHa (mpHMeHHMBIE (OPME]
3allHCI):
m RT
0110 pV="_RT =vRT =NkT, p=P"2
K K
BripaxeHle 1711 BHYTpeHHell 3Hepril 0lHOATOMHOTO H1ealbHOId
rasa (IIpIIMeHIIMEIe (DOPMEI 3aIIICH ):
U=2vRT =2 NkT =2 RT =ve T =2 p¥
2 2 2 2
2 1 11 3akoH EH.ZEBTOH& ATA TABIICHHA CMECH PASPCHCHHBIX TA30B!

p=pirtp+..




2.1.12

HaCBII_HeHHBIe U HCHACBIIICHHBIC IIAPbI. KadecTBeHHass 3aBHCHUMOCTh

2.1.13 TIOTHOCTH W JaBJCHUS HACHIIICHHOTO Tlapa OT TEMIIepaTyphl, HUX
HE3aBUCHUMOCTh OT 00BhEMa HACHIIIIEHHOTO Tapa
BaaxHoCTs BO3OyXA.
T T
2.1.14 OTHOCHTEIBHAA BIAKHOCTE: ¢r = pr[apa( ) = Pnapa( :]
pr—racr:mnapa(T :] Pﬂacr:mmapa(r)
2115 W3meHeHne arperaTHbIX COCTOSIHMM BELIECTBA: MCIAapeHHE W KOHJCHCAIus,
o KUIICHUE XKUIKOCTHU
21.16 HN3Menenune  arperaTHbIX  COCTOSHMM  BEIECTBA: IUIABJICHUE W
h KpUCTaUIU3aLMs
2.1.17  TIpeoOGpa3oBaHue SHEPTUH B (ha30BBIX MMEPEX01ax
2.2 TEPMOJNHAMUKA
2.2.1 TemoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpenHss sHeprus
203 Temnonepenaua kak cHnocod W3MEHEHHsS BHYTpEHHEH dHepruum 0e3
o coBepiiieHust paboThl. KoHBEKIIMSI, TEMIONPOBOAHOCTb, U3TyUYEeHUE
2 2 4 KomiecTBO TEILIOTHL
T YieapHaA TeIII0EMKOCTE BelllecTBa ¢ () = cmAT
VY aeneHas TeruioTa mapoodpaszoBanus L: Q = Lm.
2.2.5 VnenbHas TemaoTa miasiaeHus A Q = Am.
VY aenpHas TEIUIOTa cropaHus Torwea (: Q = gm
2.2.6
207 TTepesii 3akoH TepMomuHAMHEKH: (12 = AU + 412 =(Uh — U1) + 412
o Ammabara: O;p =0 = Ay =(U; - D'::l =AU
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumele npoiiecchbl
[Tpuniune!r gerictBus TeraoBbix mamuH. KIT/;
229 | _ Ao _ Gy (O _ 10
MakcumansHoe 3Hauenue KII/. Iukn Kapno:
T.. —-T T
2.2.10 max 1 = My _ =y mm _ y _ Zzem
. .
2.2.11 VpaBHeHHe Temnosoro damarca: 01 +Ch + 03 +...=0
3 DJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE ITOJIE




OnexTpuzanus Tel U €€ NpOosBICHMs. OJeKTpUuecKui 3apsa. JBa Buaa

3.1.1 3apsna.  OJIEMEHTApHBIM  DJIEKTPUYECKHH  3apsiA.  3aKOH  COXpaHEHUs
QJICKTPHUYCCKOI'O 3apsaaa
3.12
3.1.3 DnekTpuyeckoe nojie. Ero neiicTBue Ha 3JIEKTPUUYECKUE 3PS JIbl
. F
Hanpax£raocTs 3nekTprdeckoro mort £ = ——— .
g npofezdi
ITone Toueudoro sapana: E, = k= .
3.1.4 praa: B, =k
onHOpoxHOE noiae: E = const.
Kaptuns! nuanii HANpAHEHHOCTH STHX TTOTeH
3.15
316 [puHmm CYIEPIIO3HITHH ITEKTPHISCKHX monet:
o E=E1+Eg+....¢=¢51+;ﬁg+...
[IpoBOIHHKH B 3I€KTPOCTATHYSCKOM IIOJE.
3.1.7 VYenoBHe paBHOBECHA 3apANOB: BHYTPH NpoBogHHKa E-~ =0 | BHYTPH H
HA TIOBEPXHOCTH IPOBOIHHKA ¢ = const
318 Z[I/IBJ'IGKTPI/IKI/I B QJICKTPOCTATHYICCKOM I10JI€C. I[I/IBJ'ICKTpI/I‘-IeCKaH
o IIPOHUIIAEMOCTh BEIIECTBA €
Kongencarop. 3nexTpoéMrocTs KoHIeHcaTopa: C = % .
3.1.9 . &g
DIeKTPOEMKOCTE IIOCKOTO KoHOeHeaTopa: C = 7 eCy
[lapannenrHoe coeIHHEHHE KOHISHCATOPOB:
g=qtq@t.  U1=0= .. Cogpan —C1 T C2 .
3.1.10 INocirenoBaTenpHOE COSTHHEHNE KOHASHCATOPOB!
1 1 1
U=Uh+lh..q1=g2=... = —+—+..
7 1 Crocn Cy &)
U _ cu? :
3.1.11 DHeprHa sapMESHHOTO KOHIeHeaTopa: W, = qT = 5 = ;}C
3.2 3AKOHBI TTOCTOSAHHOI'O TOKA
Cuna Toka:
1=2g
3.2.1 Ay o
ITocrosiHHBIM TOK: | = const
Jlnst mocrosiHHOrO TOKa = |t
322 Ycaopus CyHICCTBOBAHUA BJICKTPUUCCKOTO TOKA.

Hamnpspxkenne U u DJIC E




8,
3.2.3 3axon OMa 1717 yIacTKa Hens: | = I
DIeKTPHYESCKOE  CONPOTHBICHHE.  3aBHCHMOCTD  COIIPOTHBIECHHA
304 OOHOPOJHOTO IIPOBOJHHKA OT €ro JIHHBlI H CEUeHHA. YIeTbHOS
. . ET
COTIPOTHBIIEHHE BeIecTBa. R = p§
3.25
3.2.6
[lapaniensHoe coeIHHEHHE IPOBOIHHKOB!
1 1 1
[=1 +1+...U =U_=.., =—+—+
327 ! 2 ! z Ruapa:m R, R
[TocnenoBaTenbHOS COSTHHEHHE IPOBOIHHKOE:
U = -L:I—1 + [:l-'I + ..., Il = [‘,I = eas Rnoc] =R1 +R2 T ...
Pabora snekrprueckoro Toka: A= IUt.
3axon [aoyma — Jlenma: Q = I°Rt .
3.2.8 =
Ha pesucrope R: =4 = PRi=1IUt= ?f
MOH_IHOCTB QJICKTPHUYICECKOI'O TOKA:
Ad
P=— =1IU
At Ar—0
TemnioBast MOIITHOCTH, BBIIETIsIEMast HA PE3UCTOPE:
=
2 U -
P=I'R=—=1U
3.2.9 R
MoONTHOCTh HCTOYHHUKA TOKA:
Ad
_ CT. CROT _
P = —z= = EI
g Ar—)
CB0OOIHBIE HOCUTEIHN IIEKTPUUYECKUX 3aPsIIOB B MPOBOJIHUKAX. MeXaHU3MbI
3.210 | mpoBOIMMOCTH TBEPABIX METAIJIOB, PACTBOPOB M PACIUIABOB 3JIEKTPOJIHUTOB,
ra3oB. [lonynpoBogHuku. [101ynpoBOIHUKOBBIN U0
3.3 MAT'HUTHOE I1OJIE
Mexanndecrkoe B3aHMoIeiicTBHe MarHHTOE. MarantHoe noie. Bekrop
MATHHTHOH HHTYKITHH. [IpHHITHO CyIEpmOSHIIHN MATHHTHBIX HOTCH:
B= gl + .ég + ..
3.3.1 .
JIMMHH HHOYKIHH MAarHHTHoTO mHodd. KapTuHa mHHHE HHIyKIIHH
MATHHTHOI'O IIOIA IIOJIOCOBOTO H IOJKOBOOOPA3HOIO IMOCTOAHHBIX
MATHHTOB
3.3.2 OnpiT Dpcrena. MarHuTHOE TOJIE TIPOBOJIHMKA ¢ TOKOoM. KapTtwHa nmuHuUi




HHAYKIUA MAarouTHOI'O IOJISI JJIMHHOTO IMPAMOTO MPOBOJHHUKA U 3aMKHYTOI'O
KOJIBIIEBOI'O IIPOBOJHHKA, KATYIIKH C TOKOM

3.3.3
3.34
3.4 DJIEKTPOMATHUTHAA MHAYKIA
3.4.1
34.2 SIBnenue anexkTpoMarHuTHOM MHAYKIUK. DJIC uHAyKIUU
3aKoH 3JeKTpOMarHuTHOM uHayKiuu dapanaes:
AD
3.4.3 E = Z—(IJ;
At Af—A)
344
345 [IpaBuiio Jlenna
3.4.6
Ljr_‘
34.7 SHeprHuA MACHATHOIO IIO7IA KATYIIKH ¢ ToKoM: Wz = —~
3.5 SJIEKTPOMATHUTHBLIE KOJIEBAHU S 11 BOJIHBI




3.5.1

3.5.2 3aKOH COXpaHEHMsI SHEPTUU B UACAJIbHOM KOJe0aTeIbHOM KOHTYpE:
353 BbIHyK1€HHBIE 3JIEKTPOMAarHUTHbIE KosiebaHus. Pesonanc
[Tepemennsrit Tok. [Ipon3BoICTBO, TIEpeava U MOTPEOICHUE dIIEKTPUICCKON
SHEPrUU
354 cvu? L' cU' LI
+ = e = EE — const.
2 2 2 2
CpolicTBa 3/IeKTPOMATHHTHEIX BOJIH. BsanMHaz opHeHTALHA BEKTOPOB
3.55 B 3JIEKTPOMATHHTHOH BO/THE B BAKyyMe! ElLBLl#
356 [IIkana 371€KTPOMarHUTHBIX BOJIH. [[pUMEeHEHNE AIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U ObITY
3.6 OIITUKA
36.1 [IpsmonnHeHOE pacIpoOCTpaHEHUE CBETAa B OJHOPOAHON cpene. TodeuHblit
nuctouHuk. JIyd cBera
3.6.2
3.6.3 [TocTpoeHHe N300paKSHHUH B IJIOCKOM 3epKaje




3.6.4

3.6.5
CoOnparomiie H pacceHBarOllHe MHH3bL ToHkaa mHH3a. DokycHoe
" 1
366 PacCTOAHHC H OITTHYCCHEAA CHIIA TOHKOHM JTHH3BI D= F
3.6.7
3.6.8
3.6.9 doroarnmapaT Kak onTudeckuii mpubop. ['1a3 kak ontuyeckas cucrema
WNurtepdepentus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS HAOIIOICHUS
3.6. MaKCUMyMOB M MHHHUMYMOB B HHTEP(EPECHIIMOHHOW KapTUHE OT JBYX

CI/IH(I)8.3HI>IX KOI'CpCHTHBIX HCTOYHHUKOB!
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A
MAaKCIIMYMEI — A=2m—, m=0,+1,£2
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MITHIIMYMBI — ﬂ:{211r+1_];, m=0,%1,

3.6.11
3.6.12 | Jlucmiepcusi cBeTa
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJTU3M
4.1.1 ['mnote3a M. Ilnanka o kBanTax. ®opmyna ITnanka: E = hv
@otonsl. Juepria dotona: E = hv = j% = pc.
4.1.2 E h _h
Mumynee doToHA: p= — = — = —
c 4
4.1.3 doroaddext. OnpiTer A.I'. CrosieroBa. 3akoHbI hoTOdhDeKTa
4.1.4
JlaBiieHue cBera.
4.1.5 JlaBiieHre cBeTa Ha MOJHOCTHIO OTPAXKAOIILYIO TOBEPXHOCTh U HA MOJTHOCTHIO
MTOTJIOMIAIOIIYIO TOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [1nanerapHas MoJesb aToMa
[Tocrynarer Bopa. M3nyuenue u noromnieane GOTOHOB MPH MEPEX0JIe aToMa
C OJTHOTO YPOBHS YHEPTUH HA JPYTOM:
4.2.2 he
hvmn =T = |E1r _Em
"*"mn
JInHenyaTple CIEKTPHI.
CriekTp ypOBHEH SHEPTrUU aToMa BOJIOPO/IA:
4.2.3 —13,63B
E =—— n=1273 ..
i
4.3 OU3NKA ATOMHOTI'O SAIPA
431 Hyxnonnas moxens snpa ['elizenOepra — MBanenko. 3apsia siapa. MaccoBoe
o yucio sapa. M3oronsl
PagnoakTHBHOCTE.
Anwda-pacnan:
432  5X—>%5IY+ JHe

bera-pacnan.
DneKTpOHHBIN -pacma:




A A 0 ~
s X—= Y+ je+v,

[To3uTtponHsIii B-pacnan:
A A 0=
sX—= Y + j€ TV,

l'amma-u3nyuenue

4.3.3

43.4

S nepuble peakuuu. JleneHue U CUHTES JIep




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

e Msxumes [.5., byxosue b.b., Corckuit H.H. moxg pen. IlapdontheBoii H.A.
®dusuka. 6a30BbIi 1 yriayoneHHsi ypoBau M. Ipocsemienue, 2023r.

METOJINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

o ®uzuka. 11 knacc. YraoyOnéuusiii ypoBenb. 3anaunuk ['enaenmreiin JI.O., bBynaToBa
A.A., KopumibeB U.H., Komkuna A.B. M. IIpocBenienue

o« buosnorus. ®uszuka. Xumus. 10-11 knacc. CoopHuk 3ana4 u ynpaxknenuii. Kynsruna
I'. I1., Mewepsikosa JI. B., Munos3zoposa A. M. u ap. M. [IpoceenieHue

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

«bubnmoreka mudpoBoro odpazoBaTensHOr0 KoHTEeHTa // https://academy-
content.apkpro.ru/ru/catalog

eM3narenbctBO «IIpocBemmenue» // https://prosv.ru/?ysclid=mgd8xikdd2579193224

«Yun.py // https://uchi.ru/teachers/lk

«Dusukon abd // https://physicon.ru/catalogeor

eDoxcBop // https://vk.cc/cQ5wWY L

eDKk3ameH-Meaua https://examen-media.ru/

4 xmacc // https://www.yaklass.ru/

o SIHnexc yueonuk https://vk.cc/cQ5x5]
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