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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pPE3yslbTaTaM OCBOECHHS
OCHOBHOHM oOpa3oBaTeibHOM mporpammel, npenacraBieHHbix B @I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «dusznka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpeaenseT o0gI3aTeNbHOE NPEIMETHOE COIEpKAHUE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEN  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBleHUWE O MEJsAX, COAEpXKaHUHM, O0OIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uky yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATU30BATh
3a/lauyu Mpo(eCcCHOHATILHON OpPUEHTAIIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM IS
NPOSIBJICHUST CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphle HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MpodhecCHOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELHAIBHOCTSIM.

B nporpamme 1m0 ¢usnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHHUS Kypca (GU3HKK Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriayOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKONH OCHOBOM JJig pa3paboTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM W TPEIAMETHBIM pe3yJibTaTaM OO0ydYaroluIuXxcsi, OCBOMBIIMX
nporpaMMmy 10 (¢GHU3HMKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHHS Ha
yriayOJnEHHOM YPOBHE, SIBISIETCSI CUCTEMHO-/IESITEIBHOCTHBINA MTOAXO.

[Iporpamma o Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE PpEe3yJabTaThl OCBOEHHUS Kypca (U3UKH Ha YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI 110 TOJaM O0yUEHHS;

cojiepkaHue yuyeOHoro npeamera «@u3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIOJIb30BaHa YUUTEISIMU (DU3UKH JUTsI COCTABIICHUSI CBOMX Pab0YMUX TPOTPAMM.

[Iporpamma no (pu3ruke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXHOCTH JUJISI  pealiM3alliid  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCIOBUU
coXpaHEeHHMs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTyINas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBICHUM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUN ONpefeNnusio Xapakrep U OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DHEPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(U3MKKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOydyarouierocs, B OpMUpOBaHHE YMEHH MPUMEHSATh HAy4YHBIH
METO/I MO3HAHUS NP BHIMOJHEHUN UMU YUYE€OHBIX UCCIIET0BAHUM.

B ocHOBY Kypca (hU3uKHM Ha ypOBHE CpeIHEr0 0011ero 0Opa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIMUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIIACCUUECKON, TaK U COBPEMEHHOM (PU3UKH.

Hoena cenepanuzayuu. B coOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Bemymmum B Kypce sBIsieTcs
dbopMUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus TpeAnosaracT MUCIOJIb30BaHUE
FYMaHUTApHOTO TOTEHIMaNa (U3NYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIEeCTBa, a TaKXKE C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJOTUUECKUMHU MPOOIEMaAMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOI€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHbIE TEXHHUUYECKHE YCTpOMCTBA, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKHMM IMpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKM M TEXHOJOTHH, a TaKkKe OOCYXICHHS
npo6JieM palMoOHAIBHOTO MPUPOIOTIOIB30BAHUS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (U3MKE JOHKHO ObITh OCTPOEHO Ha
INPUHLUIIAX CUCTEMHO-JEATENbHOCTHOTO noaxona. s pusuku peammzanust 3THX
MIPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BaHUH CAMOCTOATEIBHOIO 3KCIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonlero ¢akropa ydeOHoro mpoiecca. st yrimyOa€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHUE OMBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, 1abopaTopHbie paboThl U pabOThl MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanuu (U3MYECKOrO0 TMpakTUkymMa. B  mepBoMm ciydae
MpakTUKyM npoBoauTtcs naubo B koHe 10 u 11 xnaccos, 1100 mociie nmepBoro u
BTOPOr0 TOJYTOAMN B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
uHTerpanus paboT MNpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX pabOT, KOTOpbHIE
MPOBOMSITCSL B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TTOHUMAETCSI CaMOCTOSATENIbHOE HCCIIEJOBAaHUE, KOTOPOE MPOBOAUTCA
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIIMH.

B nporpamme mno (Qusuke cucTeMa YYEHUYECKOTO HSKCIEPUMEHTa,
7abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKH JIJI OTUX BUIOB YYCHHUYECKHMX IMPAKTHUUYECKHX Pa0dOT OCYIIECTBIISICTCS
y4aCcTHHKaMHu 00pa30BaTeNIbHOIO MPOoLecca UCXOS U3 OCOOCHHOCTEN MOYPOUYHOTO
IUIAHUPOBAHUS W OcHamleHus: kabuHeta ¢(usuku. Ilpu 3TOM oOOecmeunBaercs
OBJIaJICHUE OOYYalONIUMHUCS YMCHHSMHU IPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, MUCCIECAOBAHMS 3aBUCUMOCTEH (DU3MUYECKUX BEIIMYMH U TMOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX THIIOTES.

Bonpiioe BHUMaHWE yIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOM (PU3MUYECKOW MOJIEJbI0, MO3BOJSIONINE MPUMEHSTh
U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 pasliesia Kypca, Tak U
UHTETpUpPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3aja4
OPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OOBbSICHEHHe/Npe/cKa3aHue MPOTEKAHUS
(bU3HMYECKUX SBICHUN M MPOIIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BrIOOpa
buznueckoi MOACIHU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusMu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YpPOBHE CPEIHEro 00IIero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kaOuHere (GU3HKK JODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOJTHEHHUS YyKa3aHHBIX B MpOrpamme IIo
¢u3MKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKKe JEMOHCTPALIMOHHOE 000pYyI0BaHNUE.

JlemMoHCTpanmoHHoe o0opynoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
MPUHIIMTIOM MWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (U3HKE KIIYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMBbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe 00opyJoBaHUE ISl YYEHUUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BHC TEMaTHYECKUX KOMILUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMHU U3y4€HUS PU3UKH B 00LIEM 00pa30BaHUU ABIISIOTCS:

(¢opMHUpOBaHUE MHTEpECa U CTPEMIICHHS OOydYaloIIMUXCAd K HAYYHOMY
U3YYEHUIO TPUPOJBI, PaA3BUTHE WX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popmMupoBaHHE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa W3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMUpoBaHUE YMEHUN OOBICHATH SABJICHUS C UCIOIb30BAaHUEM (PU3NYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPEICTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOKHBIX cdepax Oyayuiei
npodeccuoHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeWeMy oOy4eHHIO B ’TOM HalpaBICHUU.

JlocTkeHnue 3TUX 1eliei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 001iero oopa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMuUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUA B TPUPOAEC U JUISI MPUHATUS TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢u3nyeckol MoJenblo, 3ajad, MOAPa3yMEBAIOLIUX CAMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojeNnU, aJeKBaTHOM YCIOBHUAM 3aJayd, B TOM 4HCIE 3ajad
WHKXEHEPHOI'O XapaKTepa,;

NOHMMaHuE (QU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
¢u3nYecCKNX OSKCIEPUMEHTOB, aHajh3a W HUHTepIpeTrauuud uHpoOpMaluy,
OIpEJENICHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUS YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOH JICATECIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B cootBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» HA ypOBHE CpeIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIIMMUCH, I[UIAHUPYIOIIUMHU TPOJOKEHHE
00pa30oBaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPHIIA.

Ha u3yuenue ¢uszuku (yrinyOnéHHbIA ypOBEHb) HA YPOBHE CPEIHETO OOIIETro
oOpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMEpeueHb JTa0OpaTOpHBIX U
NpakTUYECKUX paboT sBISETCS PEKOMEHIOBAaHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIUBUAYATBHBIX
O0COOCHHOCTEH 00YyYarOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. HayuHnbliit MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. HayuHslii MeToa o3HaHUs U
METO/IbI UCCIIeI0BaHUS (PU3NUECKUX SIBICHUM.

OKCIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOrOBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHoct  u3MmepeHuid  pusznueckux  BeauuyuH  (abCoyifoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOE TENO0, HWeadbHas KUIAKOCTb, HJACANIBHBIM Ta3, TOYEUHBIN
3apsin). 'unoreza. @U3WYECKHil 3aKOH, TPAHUIIBI €r0 MpUuMeHUMOCTH. Du3nueckas
TEOpHUs.

Pons u mecto dusuku B GOpMUPOBAHUM COBPEMEHHON HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cuiibl TOKa M HANpsOKEHHs B IE€NU IOCTOSSHHOTO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo dusuke. [Ipumepsl uzMepeHus
bu3nUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0o IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAasl CKOpPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIBHOU TOYKU OT BPEMEHU U UX
rpaduxu.

CBobomHOe mazeHue. YCKOpeHHE CBOOOIHOTO TMajacHus. J[BrkeHue Tena,
OpOLIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnuentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocTh. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsAIOB, LEMNHbIE, MIECTEPEHYATBIE W PEMEHHBIE IMEPENAyH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenebHOro nepexoaa u U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABmkeHUs Tena, OpOIICHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpoCcTH IPH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH IABMIKEHUS OJHOIO M TOTO XKe
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOIO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHERHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHuE HU(PpOBOH 1a00paTOpun).

N3yuenne nBuXKeHUA Tena, OpOILIEHHOrO TOpu3oHTalbHO. I[IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH Teproaa OOpallleHHs KOHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH HbroroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IlpuHumn cynepno3uunu CHil.

Bropoii 3akoH HproTOHa 111 MatepraibHON TOUYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckod MmHUPOTHL. J[BHKeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJIa TPEHUS
nokost. Koapdunuent tpenus. Cuia CONpOTUBICHUS TPU ABUKEHUU Telia B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jemoncmpayuu.

HaGmionenue aBMKEHUS TNl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHOM CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEWM  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJACHCTBUS TEI.

HN3mepenne Mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BpPEMEHHU JBWKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

N3yuyeHne ABUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEpPeE3
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYHMHE YIIIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
K03 PUILIEHTOM TpEeHUSI.

N3ydenune nBux’eHUs rpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. IlocTtymatenbHOe M BpamiaTeabHOE JBHKCHUE
TBEpAOro Teia. MOMEHT CHUJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuisbl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEIIETUYAThIe KOHCTPYKIIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBeCHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBHI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. TeopeMa 0 JBHKEHUH IIEHTPa Macc.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHHUE.

MoMeHT umITylbCca MaTepUalIbHOM TOYKM. [IpencraBieHne o coxpaHEHUU
MOMEHTA UMITYJIbCAa B EHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeACTaBIeHUE PaOOThl CHUIIBI.

MOIIHOCTH CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHLMANbHbIC CUJbl. [loTEHIManbHAs SHEpPrus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TpaBHUTAMOHHOM Tmosie. lloTeHumanbHass >HEprus
TeJaa B TPABUTALIMOHHOM I10JI€ OJHOPOAHOTO Iapa (BHYTpHU W BHE Iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymm s HUACATbHOM KUJIKOCTH KAaK CIEJCTBUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU SHEPTUH.

TexHuueckue yCcTpouCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM U NMOTEHUMAJIBHOM HDHEPruu IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npakmukKym.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOIUIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHUJIBL.

HccnenoBanne cCOXpaHEHUsI UMITYJIbCA TIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KWUHETHYECKOW SHEPTUM TeJa 110 TOPMO3HOMY Iy TH.

CpaBHeHUE M3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazngea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Mmeopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYIsipHO-KMHeTHUeckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aWUMOJECHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEH W TBEPABIX Ted U OOBSCHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THUX



Mozeneii. Macca u pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkaia temneparyp KenbBuna). 3axon Jlanerona. M3omporiecco B
ujeaTbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
npeJiCTaBlIeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUHU U€aTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABMKCHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKEHHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuaKocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmonenne u uccnegoBaHre U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yuenune n30XopHOro mnpoiecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHNME 1 BHyTpeHHHE napameTrpsl. [lapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEeIHHE 3HAUYCHHS] BEJIWYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOAMHAMHUKE — CHCTEMa YpPAaBHEHUM:
ypaBHeHHe MenneneeBa—KianeiipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3KAash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHue i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJIEAJIBHOTO
rasa.

KBa3zucratnyeckne 1 HECTATUYECKHUE MTPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Beruncnenue paboTel 1o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  M3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cuUCTeMbl  0e3  coBepuieHus pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. TemnoéMKocTh Tenma. YAenbHas M MOJISIPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMS
TorinBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3akOH TepMoAMHAMUKU. BHyTpeHHss »sHeprusa. KomuuectBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMHUKH [JIi PABHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJIMHAMUYECKOW CHUCTEMbI IMPOXOAUT
eIMHCTBeHHAs ajguabara. AOCOIOTHAS TeMIlepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOXKHO Tepe/laTh TEIJIOTY OT 0oJiee XOJIOAHOro Tena K Oojiee HarpeToMy 6e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMocTh MpUPOIHBIX ITPOIIECCOB.

[TpuHumner gectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenue KIIJI. [ukm Kapno.

DKOJIOTHMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHrareineil. TermnoBoe
3arpsAA3HEHNE OKPYXKAIOIIEH CPEIbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOHJUIMOHEp, AM3EIbHBIA M KapOIOpAaTOpHBIA JBUTaTeNld, NapoBas TypOuHa,
IIOJIyYEHNE CBEPXHM3KUX TEMIEpaTyp, YTWIM3aLMs «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUsl OMOOPTaHMYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U AIEKTPOIHEPTHUH.

Jemoncmpauuu.

N3menenue temnepaTypsl IpH aquadaTnyecKoM pacIlipeHHH.

Bo3nymiHoe oraumBo.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanne npouecca OCTBIBAaHUS BEIIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHne B3aMMOCBSI3M JHEPrUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. DPazogvie nepexoobl.

[TapooOpazoBanue u koHjaeHcanus. Vcnapenue u kuneHue. YenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacepilieHHble ¥ HeHachllleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHU S
B JKUJIKOCTH.

Bnaxxnocth Bo3yxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtam3anus. YJeiabHas TEIUIOTa IIJIABJICHMUS.
CyO6nmumarnus.

Hedbopmaru TBEpHOro tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacuupeHue *KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpenre. AHTApMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacCUIUPEHUs Tell (Ha KaYeCTBEHHOM YpPOBHE).

[IpeobpazoBanue 3HEprun B Pa30BBIX MEPEXOIax.

VYpaBHEeHME TENIOBOro OajaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHnueckue yCTPOMCTBA M TEXHOJOIMYECKHME IPOLECCHL:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmmpeHue.

CBoiicTBa HACHILIEHHBIX APOB.

Kunenne. Kunenue npy noHM>X€HHOM J1aBJICHHM.

N3mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITH C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspuslie siBneHus.

Mojienu HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIapEHUs JKUIKOCTEN.

N3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSIKEHUSI.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucUMOCTH jAedopMallid PE3UMHOBOro oOpasma  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tel W €€ MpOsBIEHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAfaoB. I[IpOBOJNHMKH, NHMAJIEKTPUKA U  MOIYHPOBOJIHUKHU.
DNEeMEHTApHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHUS AIIEKTPUYECKOTO
3apsja.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Onektpuueckoe noiie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

HanpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOubii  3apsn. JluHum
HAIPSKEHHOCTH JIEKTPUUECKOTO 1oJIsl. OHOPOJHOE ANEKTPUUYECKOE TOJIE.

[ToTeHUUaNnbHOCTh 3JEKTPOCTATUUECKOTO TMOJis. Pa3HOCTh MOTEHUHANOB U
HanpspkeHue. lloTeHnmanpHas sSHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojst. CBA3b HANPSKEHHOCTH OIS U Pa3HOCTH
MOTEHIMAJIOB i1 3JIEKTPOCTAaTHYECKOTO MOoJisi (Kak OJIHOPOJAHOrO, TakK U
HEOJIHOPOHOTO).

[IprHIMI CyNIEpNO3UIINU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsbKeHHOro mo o0wéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OecKOHEYHOW TUIOCKOCTH. KapTwHBl NHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsniexTpuku B BJIEKTPOCTATUUECKOM TOJIE. Jnsniexrpudeckas
MPOHUILIAEMOCTH BEIIECTBA.



Konnencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIIIOCKOTO
KOHJIEHCATOpa.

[TapamensHOE coenHEHNE KOHIeHCATOpoB. [locnenoBaTenpbHOe coeqUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yCTpPOMCTBA M TEXHOJOIMYECKUE IPOLIECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHUE BIIEKTPOIpPHOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOoNCTBO M IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mopgensb anexTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaTuuecKas 3anuTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJEKTPOEMKOCTH IIJIOCKOIO0 KOHAEHCAaTOpa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psika KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIY4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COAEPXKAIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAIOB (HampsKEeHUA ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstilt 31eKmpuiecKuii mok.

Cuia toka. [locTosHHBIN TOK.

VYcioBus CylIECTBOBAaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenue U u DJ1C é.

3akoH OMa 1 y4acTKa LETH.

DNEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOr0 MPOBOJHUKA OT €ro JJWHBI W IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenbHOE CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AnekTpuyeckux uenei. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAeNseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIGKTPUYECKOW 1enu. MOIHOCTh HUCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS Ui PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS W CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA N TTOTIEPEYHOT0 CEYSHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TIPU IMOCTOSSHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJC. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0sI coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomol, npaKmMuKym.

HccrenoBanue CMEIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesa u3MepeHus: amnepMerpa (BoJIbTMETPA).

Namepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckas MPOBOJAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MIPOBOJIUMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIEHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTb.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTD
MOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexona. [lomynpoBogHUKOBbIE TPHOOPBI.

ONEKTPUYECKUHA TOK B JJIEKTPOJUTAX. DJEKTPOIUTHYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes AJisl ANEKTPoIu3a.

DJIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monnus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyuyeBas TpyOKa, MOJYIPOBOJHUKOBBIE TPUOOPHI: TUOM,
TPaH3UCTOpP, (POTOAMOI, CBETOJAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA ATFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHblI 51ekTpoausa Papanes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO31yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsaa OJHOBAJIEHTHOI'O HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecKknx BENMYMH, MPOBEpPKA MPEJIOKEHHBIX THUIOTE3 (BBIOOp 3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pasjenax «YUYCHUYECKUU  SKCIIEPUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

Me:xxnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HAaydyHbId (DaKT, rumnoresa, (pUsmMyeckas BeJIWYMHA, 3aKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTEbHBIE TPUOOPHI, I poBast 1adbopaTopus.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoOIIEeH Cpessbl,
yTUIW3alUsl OUMOOPraHMYECKOro TOIUIMBA [UIsi  BBIPAOOTKH  «TEIJIOBOM» U
ANIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KalUJUISIPHBIE SIBJICHUS B IPUPOJIE,
AIEKTPUUECKHE SIBJICHUS B )KHMBOU MPUPOJIE.

Xumus: UCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE AaTOMOB U MOJEKYI,
MOJIb BEIeCTBA, MOJSpHAs Macca, MOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBBIC
CBOICTBa TBEPABIX TeJl, KUJIKOCTEH U Ta30B, KUJKHE KPUCTAILIBI, SJICKTPUUYECKHUE
CBOICTBa METAJUIOB, 3JIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DJIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghusn: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3zoBaHue ABUKEHUN C UCIOJIB30BAaHUEM MEXAHH3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHUKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIUTENH, pelméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHus, napoBasi TypOMHa, OBITOBON XOJOJWIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJI€ HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allMuTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIIJACC

Paznen 4. dinekTpoauHaMHUKA.

Tema 4. Macnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe 1oJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJHUKA, KATYIIKU M
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBjIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM Mojie. Pabota cumsl JlopeHia.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeThKy, napa- u JHaMarHeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MArHUTHOM UHAYKIHMH TOJISL JJIMHHOTO MPSIMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuKeHUs Mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB eppOMarHETHKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBrieHne  3JIEKTPOMAarHUTHOM UHAYKUMU. IIOoTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uMHAyKIMHU. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenue camonHaykuu. J/C caMOMHIyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHMOHHAsS
MeYyb, COJICHOU], 3al[UTa OT JICKTPU3ALUK TEJ MPU ABUKEHUU B MATHUTHOM MOJIE
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBieHMS 2JIEKTPOMArHUTHOW WH T KIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHuTHOIO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctd DJIC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B IECIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHON UHAYKITUU.

OrnpeneneHue HHIYKIMY BUXPEBOTO MarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe W JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAHWYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX IHEPreTUUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvmntyna u ¢dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWNW HCXOIHOU
BEJIMYUHBI C aMIUIUTYJaMU KojieO0aHuii e€ CKOPOCTU U YCKOPEHHSI.

[lepuon u wactora koneOanuit. Ilepron Manabix CBOOOTHBIX KoJeOaHUU
MaTeMaTU4Yeckoro wmasiTHuka. Ilepuon cBOOOIHBIX KOJeOAHHUM MPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aryxarouux kojebanusx. BeiHy)kaeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckne ycTpoHCTBa U TEXHOJOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3anuch K0Ie0aTENHHOTO IBHKCHHUS.

HabGmronenrne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHW rpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHUH U 3aBUCHMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBIICHUS.

UccnenoBanne koneOaHui rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupoBaHUS TIPEICTABICHNUN 00 HIeaTbHON MOJIETTN PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHMs FHEPTUH MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.



N3mepenue mnepuona CBOOOJHBIX KOJEOAHWH HUTAHOTO M MIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0OJ€ KOJIEOaHUIM Ha YIIPYroM MOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHcaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO0 TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAYCHHE CHUJIbl TOKA M HANPSIKEHUS TPU Ppa3iuyHON (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3zonanc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M MOTpeOieHHE
BJIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHUYeCKHe YCTPOWCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: AIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarOUIMX JIEKTPOMArHUTHBIX KOJIEOaHUI.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIeOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B LEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

VYceTpoilcTBO U IPUHLIKIL IeUCTBUS TpaHc(hopMartopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpojoJibHbIEe BOJIHBL. llepuos, CKOpOCTh pacnpOoCTpaHEHHs M JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3ITYYEHHUS DJIEKTPOMArHUTHBIX BOJH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXE€HUE,  MpeJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIKIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTBI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBasi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCcTpaHEHUE MTOTIEPEYHBIX U MPOIOJIBHBIX BOJIH.

Koneoburomeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne naTepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTAYECKHUM PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnne  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpesioMJICHUE, O pu3anus, Tudpakius, “HTephepeHITHS.

O6Hapy:xeHue HH(HPaKpacHOTO U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpAmonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu cera.
To4yeuyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEX0/€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ducnepcusi cBera. CloxHBIA cocTaB O€lOro CBeTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa’KEHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas juH3a. DoKycHOe
paccTOosiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUvecKOr JTUH3bI OT €€ T€OMETPUU U OTHOCUTEIIBHOTO
[10Ka3aTelIsi PEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 nyda, NMPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka MpsSMOU B
coOMparoUUX U PACCEMBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue mpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Wuatepdepennuss cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBust HaOMIOAEHUS MAKCHMYMOB W MHUHHUMYMOB B HWHTePQEPEHIIMOHHOU
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kilaccuueckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpakimoHHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAYKEHUS CBETA.



NccnenoBanne npesioMieHus CBETA.

HaGmroneHre noaHoro BHyTPEHHETo OTpakeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1iBETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

UccnenoBanne 3aBucuMOCTH (HDOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenune HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenue nzo0paxeHusi B CUCTEME U3 MIOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKONMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHIINN U MOIIPU3AIIH CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIIEKTPUKA.

N3yuenue naTepdepeHInm JTa3epHOTO U3TYYCHHSI Ha IBYX IIETISAX.

Hab6monenne nucnepcun.

Hab6monenne u uccnenopanue qupaKkImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tonmy4yeHue crekTpa U3Iy4eHHUS] CBETOAMOAA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI crienMAIbLHON TEOPUM OTHOCUTEJIbHOCTH.

I'panunpl  NpUMEHMMOCTH — KJlacCMYeCKOM ~ mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOGpa3zoBanus  JlopeHua.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C YHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKON YAaCTHUIIBI. DHEPIUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE IPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

YyeHnyeckuit 3KCIEPUMEHT, JTaOOpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3iIydyeHue aOCOIIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEHUE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YACTHOCTH, JIaBJICHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactul. Bonubl ge bpoiins. JlnuHa BosiHb! ne bpousd u
pasMmepsl 00JacTH JIOKAJIM3AllMU JABUXKYIIEWCs yactunbl. KopmyckynspHo-
BOJTHOBOM ayanu3Mm. Jludpakius 31eKTPOHOB HAa KpUCTAILIAX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEOoNpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUHK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO/.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguog.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hccnenosanue ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIEIOBAHHUIO CTpOoeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjioimieHue GOTOHOB MPHU MEPEX0/Ie aToMa
C OHOTO YPOBHSI DHEPIUU HA APYTOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHU4YeCcKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CIIEKTPAIBbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMAapHOTO BOJIOPOJAa M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas Monens siapa IeitsenOepra—lBanenko. 3apsa siipa. MaccoBoe
yucno sapa. M30Tomsl.

PanmnoaktuBHOCTh. Anb(da-pacnag. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHuE paJrOaKTHBHOCTH HA KHUBBIC
opranusMbl. EcrecTBeHHbil oH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTECTUKH.

Mertozpl perucTpaly U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHAaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenue o CtangapTHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

O®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBO (przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSAEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, nPAKMUKyMm.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS aCTpOHOMUU. [IpuKiIaniHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpOHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nnoro neba. Co3Be3aus, sipkue 3BE3MbI, TUIAHETHI, UX BHIANMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConmHeunasi akTUBHOCTb. McTounuk 3Hepruu CoJiHIla U 3BE3].

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpalibHbIN KJ1acc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] IJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boitonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'amaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosibioro B3peiBa. PenmnmkToBOE H3ITyUYEeHUE.

Macmrabnas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsT OTPEeeHHs TOJI0KEeHHsSI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Temeckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3THBIX
CKOIUICHUHU.

Du3nYeCKU MPAKTHKYM.

Cnioco0b1 m3MepeHus: GU3NIECKUX BEIMYUH C UCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPEHUN (HU3NUECKUX BEIHYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
¢u3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp H3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM)).

0O0o0maomee MoOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJIEp KaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHUHU U ACTPOPUZHKI».

Ponr ¢u3ukm w  acTpOHOMUUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (HPU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYCHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIBHOM M  NPOrHOCTUYECKON  (PyHKIUI
(dusznueckoi Teopuu, poiib PU3NYECKON TeOpuu B (HGOPMUPOBAHUM TTPEICTABICHUN
0 ¢u3MUeCcKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 Kknacce
OCYIIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusie noHaAmMuUA, C6A3AHHBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanuA: SABIICHUE, HAay4HbIH (hakT, rumnoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaAONIOJCHUE, OKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEeNb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTEBHBIC TPUOOPHI, IUGPOBas Ta00paTOPHSI.

Mamemamuka: pelIEHUE CHCTEMBbl YpaBHEHHI. TpUroHOMETpUYeCcKHe
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOPBI M MX NPOEKUHUH HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBonHbie 3nMeMeHTapHBIX (QyHKIUN. [Ipu3Haku nogo0ust TPEYroJbHUKOB,
ompeiesIeHHe TUIONIaau TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: »nextpuyeckue SIBICHHS B KUBOW Mpupoje, KonebaTenbHbIe
IBWKEHHUS B JKMBOM MPUPOJE, DSKOJIOTMYECKHME PHUCKH TIPpU MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEeH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B KUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTANINYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHM3Mbl OOpa30BaHMsS KPUCTAJUIMYECKONM pEHIETKH, CIEKTPaJbHBIN
aHaIN3.

I'eocpagpua: wmarnutHble TIONIOCA 3€MJIM, 3alleKW MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOH, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JIMHUM 3JIEKTpONepead, 3IEKTPOABUraTeNb, paaap, paIuonpUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKHY, SIICPHAsA SJHEPTEeTUKA U DKOJIOTNYECKUE aCIIEKThI €€ pa3BUTHA.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOLECCE peanvu3alli OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  TMO3UIMKM  OOydYaromerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAXKJAHCKOTO
oOmiecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTelbHOU
Opra”Hu3anuy;

e YMEHHE B3aWMMOJACHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH.

NATPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUNCKOU TpaXXJaHCKOU WJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOILIECHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHXKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHME JIMYHOIO BKJIaJla B HOCTPOEHUE YCTOMYUBOIO OYyILIEro.

3CTEeTHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKJIIOYAS OCTETUKY HAYy4YHOTO
TBOPYECTBA, MPUCYIIETO (HU3NUECKOUN HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun u peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €aMOOOpa3OBaHUIO B
00yacTH (GU3HKHU Ha TPOTSHKCHUH BCEH KU3HHU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJI00ATBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITEIBbHOCTH, FOTOBHOCTh B IIPOIIECCE
U3ydeHus: (U3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEI0BATEIBCKYIO
NEeATEIIbHOCTh HHIUBUAYAJIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOSITETLHO ~ (OPMYJTUPOBATh M aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETH JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh MJIAH PEIICHHS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIOITUXCS
MaTepHAIIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCJIC/ICTBUN JEATETHHOCTH;
KOOPJIMHUPOBATh W  BBIIONHATH PabOTy B YCIOBHSIX pEajgbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYEBHIMHU MOHITUSIMU W METOJIAMU
bu3nUYecKol HayKH;



BJaJ€Th  HABbIKAMH  y4e€OHO-HCCIIEOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, IPUMEHEHHIO Pa3IMYHBIX METO0B ITO3HAHWS;

BJIAJETh BHUJIAMHU JICSATEIBHOCTH IO TMOJYyYCHUIO HOBOT'O 3HAHUS, €ro
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJISATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THIOTE3y €€ pelieHUs, HaxOIUTh AapryMEHTBl I
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECCKH OIECHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIJIOBHUSX;

CTaBUTh W (POpPMYNIHPOBaTH COOCTBEHHBIE 3aJlaud B 0Opa30BaTEILHOM
JEATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA MO0 (U3MKE B TPAKTHUYECKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;
BBIJIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmei:

BJIa/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHLHO OCYIIECTBISTH TMOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEIIEHUM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHWS B PA3NHYHBIX (popmaTax ¢
yua€TOM Ha3zHadeHUs WHPOpPMANMK W TEJICBOW ayIUTOPHUH, BBIOUpAs
ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOHU
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CUTyallMi © CMAr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMaTh W UCIOJb30BaThb  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C yuy€TOM OO0IIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
NEUCTBUH, pacnpeiesiTh POJU C YYETOM MHEHUN YYaCTHUKOB, 00CYXAATh
PE3yNbTAThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTrO yYaCTHHKAa KOMAaHIbI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHWBATh WACU C IIO3ULMUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh  MTO3HABATENBHYIO  JESATENBHOCTh B
obmacth (GU3NKA U ACTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTCHHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTb  paMKd  y4yeOHOro TpeIMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMeHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAHUIMH B 00JacTH
(GU3HUKHU, TOCTOSTHHO TOBBHINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOH2UI]>HLII71 HHTEJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJ€Th HABBIKAMU T[IO3HABAaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLIEHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS N0 UX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLTUOKH.

B mporecce A0CTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
buszuke Ui ypoBHS cpeAHero ooOimero o0pa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN UHTEJUICKT, IIpEATOoJIararomnii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAIFHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMN
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEIACHHUE, CIOCOOHOCTh AAaNTHPOBATHCS K
HMOIIMOHATBFHBIM W3MEHEHHUSIM U TPOSIBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IEeTH
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHUMATh 3MOIIMOHAIHLHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEPEC U
pasperiaTh KOH(QIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUIM:

MOHUMATh POJdb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOH,
AKOJIOTHYECKOM, COIMANIbHOM M OSTUYECKOM cdepax AesTeNbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAay4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol Teopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PU3MKUA U TEPMOJUHAMUKHU, POJIb (PU3MUECKON TEOpUU B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pazniuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (u3nyeckux Teln u
IpolLeccoB (sIBIEHUMN): HHepLHalbHAasg CcHCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TENO, MaTepuaibHas TOYKAa, PABHOYCKOPEHHOE [IBH)KEHUE,
CBOOO/JHOE majeHue, abcoMoTHO ynpyras jaedopmaius, abCOTIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi/,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pa3nuyath yCJIOBHS (TpaHUIbI, O0JacTH) MNPUMEHUMOCTH (U3UUECKUX
3aKOHOB, IMMOHUMAaTh BCEOOIMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHHMYECKHE TMPOLECCHl U  SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBl MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBMKEHHS, (OpMYyJbl KMHEMATHKHA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['amuiess miisi CKOPOCTH U TEPEMEICHUS,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS HUMITYJIbCa U MEXaHMYECKOMN
SHEPIruM, CBSI3b PaOOThI CUJIBI C U3MEHEHUEM MEXaHUYECKOW 3HEPruH,
yCIOBUSl pAaBHOBECUS TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTeMaTH4IEeCKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS UMILYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBHKH U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KUHETHYECKOW SHEPrHEed TEIUIOBOTO JBHXEHHUS W KOHIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BELIECTBA CO CPEIHENM KHHETUYECKOU
SHEPrueu TEIIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaUMEd MOJEKYyJl U €ro TeMIIepaTypoi, YpaBHEHHUE
MenneneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpaHEHMS HPHEPIHM B TEIJIOBBIX MPOIECCaxX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneipona;

aQHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI DJICKTPOJAMHAMUKH (3aKOH COXpaHEHHS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJI, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHW BaKHBIE COOTHOIIECHMS: 3aKOHbI OMma g y4acTka
Henu U JJIs 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIHMYHHBI:
NepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEA U CUCTEMBI TEN, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi dHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aMMOJICUCTBUA Tena ¢ 3emuiéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrusi ynpyroul paedopmalnid MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomoTHas TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOTO OJHOATOMHOTO rasa, paldoTa UACAJIbHOTO Trasa,
OTHOCUTEJIbHAsl BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JBUTATEINS; JIEKTPUUECKOE M0JIe, HANPSXKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HaIpsDKEHHOCTh  TIOJIST TOYEYHOI'O 3apsila WIM 3apspKEHHOrO Iiapa B
BAKyyM€ U B JHDJIEKTPUKE, NOTEHLUHMAT 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3sHOCTh  IMOTEHUMAJIOB,  JJICKTPOABMKYILIAsl  CWjla, CHJa  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKa, JJIEKTPUYECKash €EMKOCTh IUIOCKOIO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENH C II0CIEIO0BATEIbHBIM H
NapaJuIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUIECKOrO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUBMYECKUX  SIBICHUM:
MEXaHMYECKOE JIBMKCHHWE, TEIUIOBOE JBWKCHUE 4YacTUL BEIIECTBA,
TEIUIOBOE paBHOBecHe, OPOYHOBCKOE NBUWKEHHUE, nuddys3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JIECKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MIPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OTHOW (PU3NUYECKON BEIIMUMUHBI OT
OPYrol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAE TIpadUKOB C Y4ETOM



a0COJIOTHBIX MOTPEITHOCTEH U3MEPEHUM, JIeTaTh BBIBOJIBI IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPECHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTE OIBITHI IO MPOBEPKE MPEIIOKEHHOW TUITOTE3bI: TIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce IMPEIIOKCHHOU
TUIIOTE3HI;

coOJr01aTh TIpaBMiIa 0€30MMaCHOTO TPY/a MPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DOKCIEPUMEHTA, TMpPaKTHKymMa ©  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiath pacuy€THBIE 3aJa4d C SBHO 33JaHHOW W HESABHO 3aJJaHHOM
¢u3nUecKkol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a yCIIOBHUS OOOCHOBHIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolield TpeOOBaHUAM  3ajayw,
NPUMCHATHL  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU KMCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YIbTaThl U KOPPEKTUPOBATH METOJIbl PEIICHUS C
y4€TOM TIOJTyUYEHHBIX PE3YyIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MpUMEHEHUs 3HAHWM U3
Pa3HBIX pa3[enoB Kypca (PU3MKH, a TaKKEe UHTErPAlMKA 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
[IEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
PUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
NESTETHPHOCTH YEJIOBEKA, CBS3AHHOW C (PU3WYECKUMHU TMPOIECCaMHU, C
MO3UIIUN IKOJOTUIECKON OE30MaCHOCTH, MPEACTABICHUN O PAIlMOHATIBHOM
MPUPOAOIIONB30BAHNN, & TAKKE€ PA3yMHOM HCIIONB30BAHUU JOCTHKCHUM
HAyKd W TEXHOJOTHUH JUIA JajdbHEHIIeTO pa3BUTHUS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iuyHble crocoObl padboThl ¢ MH(poOpMalueil (puzndeckoro
cColepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TE€XHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNPEeAbSBICHHUS Yy4eOHOU H
HAYYHO-TNONYJISIPHONM MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIPETALUN
uHbOpMAaLK, TOJYYEHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHANM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE U M03HABaTEJIbHBIC YMEHHUS
CaMOCTOSATENILHOTO ~ NPUOOpETeHMs] HOBBIX 3HAHUW B Mpoliecce
BBIMIOJTHEHUS TPOCKTHBIX U y4EeOHO-UCCIEA0BATEIbCKUX padoT;

paboTaTh B TpyHIne C KMCIOJHEHUEM pPa3IUYHbIX COLMAIBHBIX pOJEH,
IUTAHUPOBATH PA0OTy TPYIIIbBI, PAlMOHAIBHO PACIPENEIATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsAX, aJ€KBaTHO OIEHUBATH BKJIAJl KaXIOTro W3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBbIL;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpogecCuoOHaIbHON JAESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIISL.

K xonmy oOyuenust B 11 knacce mpenMeTHbIE pe3ylbTaThl Ha YIIIyOJIEHHOM

YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

MOHUMATh Ppoib (QU3UKK B DIKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3UKM B COBPEMEHHOW HAay4yHOH KapTHWHE MHpA, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATEIIbHOCTH 4YEJIIOBEKA M  JAIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIPHON W TPOTHOCTUYECKOW (GYHKIHMH (U3UIECKOW TEOpUU —
ANEKTPOJAVNHAMUKY, CHEUUATBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, porab GU3NYECKO Teopuu B (GOPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpaA, MECTO (U3UUECKOW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHHMMOCTA Mojeleld (u3udeckux Ten U
MPOLIECCOB  (SIBJICHUM): OJIHOPOJHOE JJIEKTPUYECKOE U OJHOPOJIHOE
MAarHuTHOE TOJIsl, TApMOHUYECKHE KOJIEOaHHs, MATEMAaTUYECKUN MasSTHHK,
WJICATbHBIN TMPYXWHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
KoJe0aTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJICNIEH aToMa, aTOMHOTO Si7Ipa |
KBAaHTOBOM MOJICIIHN CBETA;

pasziuyath yCJIOBHUSl (TpaHULbI, OOJACTH) MNPUMEHUMOCTH (HUIUUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUST M 3aKOHBl JJIEKTPOAUHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
JNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHHMs]  CWJIbl  TOKa,  MOCTyJaThl  CIELHMAIbHOM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIEC MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHUsSI ~ KBaHTOBOM  ¢u3uKu  (ypaBHeHMEe  DWHIITEWHa  AJd
dororddexra, mnepBblii U BTOpod moctynatel bopa, npuHUUMI
COOTHOILIEHUS HeomnpenenéHHocteil [eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKUE TPOLECCHl M SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPSDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJisl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, WHIYKTHUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MArHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsI CBOOOAHOM 4YaCTHMIIBI, PHEPrHsi W HMIYJIbC (OTOHA,
MacCOBO€ YHCJIO U 3apsizl Apa, SHEPT U CBSI3U SApa;

OOBSICHATH  OCOOEHHOCTM  NPOTEKaHUS  (U3NYECKUX  SBICHHI:
AJIEKTPOMArHUTHAsI MHIAYKLUS, CAMOMHIYKIUS, PE30HAHC, HHTephEpEeHLINs
BOJIH, Ju(pakuusi, JIuUCHEepcus, TOJIHOE BHYTPEHHEE OTpa)kKeHHeE,
dbotoanekTpuueckuii 3pdext (dotodrdderr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3ydeHue sjep, (u3nyecKkue MNPUHIUNBI CHEKTPaTbHOI'O
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIlpaBiI€HUE WHIAYKLIWW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl AMmnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3aBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

IPUMEHATh OCHOBOIIOJATalIINEe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBI JJII aHauu3a U OOBSICHEHHA (U3NYECKUX IPOIIECCOB,
NPOUCXOIAIIMX B 3BE34aX, B 3BE3AHBIX CUCTEMAX, B MEXIAJIIAKTHYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
IOPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATh  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nyueckux BEIMYMH B BHAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWH, JenaTh BBIBOABI IO  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEIbHBIC TTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHI;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: MIIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIOKCHHON
THITOTE3BI;

OTHCHIBATh METO/IBI TIOTYUEHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0roIaTh TpaBwiia 6€30MacHOro TPyla IpU MPOBEACHUH HCCIIeTOBAaHUN
B pamMKax y4eOHOro DOKCIepUMEHTa, MpPaKTHKymMa ©  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOEKTHON JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEITBHBIX YCTPOIMCTB U J1a0OPATOPHOTO 000PYAOBAHMUS;

pemars pacuy€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWW aHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndyecKkue MOMENH, OTBEYAIOIIUE TPEOOBaHUSAM 3a7add, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJB30BAHMM MaTeMaTU4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAcYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3/ieloB Kypca (PU3UKH, a TAaKKE MHTETpalli 3HAHUN U3 IPYruX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HUECKHe SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMUA [UIsI OOBSACHEHUS OCHOBHBIX
HOPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOAMTH MPUMEPHl BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YEJIOBeKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU TPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUH O PAllMOHATIBHOM
MPUPOIOTIONB30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JOCTHXKEHUU



HAYKA M TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o0111ecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalueil (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, TepepadOTKu U TpeAbsBICHUS Y4eOHOU U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uH(opMaluK, TOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyl  HWHOpMalMiO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUN, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA MH(pOopMaIy;

POSIBIISTH OpraHU3aIMOHHBIE | IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS TIPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIIE C HCIOJHEHHEM pa3IMYHBIX COILUAJIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACIISITh ACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHUBATh BKJAJ KaXKJIOTrO W3
YY4aCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TIPOOIEMBI;

MPOSIBJISATh MOTUBAIMIO K Oyayiiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIENUATBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacon DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
Kourtposbueie | [lpakTuueckue (ungposbie)
n/n NPorpamMmbl Bcero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypchl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
1.1 Hayunb1ii MeTo1 mo3HaHUSI TPUPOIBI 6 brbmmorexa [TOK
' i A prpos https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 6
Pazjnen 2. MEXAHUKA
2.1 Kunematuka 10 1 bubamorexa LOK
https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 bubmorera [IOK
https://m.edsoo.ru/f16b68d7
2.3 CraTtuka TBEpIOTO Tea 5 1 Eubmorexa HOK
https://m.edsoo.ru/f16b68d7
2.4 3aKOHbBI COXpaHEHHUSI B MEXaHUKE 10 1 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
Wroro no pazgeny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
bubnuoreka [JOK
A i 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 hitps://m.eds0o.ru/f16b68d7
3.2 TepMmoauHamuka. TermioBsie MallIMHbI 20 1 bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
33 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK




TepeX0 16l https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. QJIEKTPOJAUHAMUKA
4.1 DIEKTPUYECKOE TT0JIe 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4.2 IT i i 24
OCTORHHBIH STICKTPHACCIII TOK https:/m.edsoo.ru/f16b68d7
4.3 Toxu B pa3nu4HbIX cpeax 6 brbmmorexa HOK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pazaen 5. PU3NYECKUMN MPAKTUKYM
5.1 Du3nIeCcKuil MPaKTUKYM 16 16 bubmorexa OK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
Pe3epBHOE BpeMst 10 bubmorera [IOK
https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoabubie | IlpakTuyeckue (un¢posbie)
NPOrpamMMbl Bcero
padoThI padoTbl o0pa3oBaTe/IbHbIE
pecypchl
Pazaen 1. QJIEKTPOJIMHAMUKA
1.1 MarunuTtHoe 1oJie 14 bubmmorera [JOK
https://m.edsoo.ru/39859¢f1
1.2 DneKTpOMarHuTHas UHIYKITUS 13 1 bubnmorexa LOK
https://m.eds00.ru/39859¢f1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHnudeckue KojieOaHus 10 bubmorexa OK
https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
2.2 2 0 15
TICKTPOMATHUTIING KOIEOHITIA https://m.eds0o.ru/39859ef1
)3 MexaHW4ecKue U JIEKTPOMArHuTHBIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/39859f1
2.4 Onruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859¢f1
Wroro no pazgeny 60

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

bubnuoreka [JOK
https://m.edsoo.ru/39859f1

Hroro no pasaeny

Pa3znen 4. KBAHTOBAS ®U3UKA




bubmuoreka [JOK

4.1 K - 7 15
OPTYCKYIVIPHO-BOTHOBOH AyaisM hitps://m.eds00.ru/39859f1
4.2 dusnka atoma 5 bubnmorexa [TOK
https://m.edso0o.ru/39859¢f1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YaCcTHUI] https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 12 brbmmorexa [TOK
https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pa3zaen 6. PU3NYECKUMN MPAKTUKYM
6.1 Du3nIeCcKuil MPaKTUKYM 16 16 bubmorexa OK
https://m.edsoo.ru/39859¢f1
Hroro mo pazgeny 16
Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHHUE
Cucremaruzanus 1 00o01eHne
71 MPEIMETHOTO COAEP>KaHUS U OIbITa 15 bubnuoreka [JOK
' NEATETBHOCTH, MPUOOPETEHHOTO TIPU https://m.edsoo.ru/39859f1
n3yueHuu kypea ¢pusuxu 10 — 11 kmaccos
Wroro no pazgeny 15
PesepBHOE Bpems 10 Bubmmorexa LIOK
https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI 10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHbIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaTh HA TMPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHON HAYy4HOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh TPaHUIGI TNPUMEHEHUS HW3YYCHHBIX (PU3MUECKHX MOJCIIeH:
MaTepuagbHas TOUKa, MHepLHaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TEJI0, UICAJIBHBIN T'a3; MOJIETN CTPOCHHS Ia30B, KUJIKOCTEN U TBEPIBIX TEN,
TOYECUHBIN AIIEKTPUUECKHI 3apsi]] — MPU PelIeHUH (PU3NIECKUX 3a7a4

10.3

Pacnio3znaBate pusznueckue sBieHus (Mpo1ecchl) U OObICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpUHM CTPOCHUS
BEIIECTBA U JJIEKTPOAMHAMHMKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE IO
OKPY)KHOCTH, HWHEpLHs, B3auMoJeicTBue Ten; AuQQy3usi, OpoyHOBCKOE
JBYDKEHUE, CTPOEHUE KUJIKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHHM), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMs, IJIaBJIEHUE, KPUCTAIIIM3ALNs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEX]ly IapaMeTpaMH COCTOSHUS Ta3a B M30MpOLeccax; dIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceBaTh MEXaHUYECKOEC JABYMKCHHUE, UCIIOJIb3Ys (bI/ISI/ILIeCKI/IC BCIINYUMHBIL:
KoopAuHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPCHHUE, MaccCa TEJjia, CUJa,
HUMITYJIBC  TECJIa, KHHETUUYCCKAsA OHEPIuA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKasa pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaAaHHUHU
IIPpaBUJIbHO TPAKTOBATb (bI/ISI/I‘ICCKI/Iﬁ CMEICJI HCIIOJIB3YEMBIX BECIWYHH, HUX
0003HAUYEHUS U CAWHHNIIBI, HAaXOIUTbhb Q)OpMYHLI, CBA3BIBAIOMIUC INAHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYNHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4EHHBbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIE SIBJICHUS,
UCNOJb3Ys (U3NYECKHUE BEIMUYUHBL: JaBlIEHUE ra3a, TeMIepaTypa, CpeaHss
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CPEIHEKBagpaTU4YHas  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabora rasa, Ko3QQHUIMEHT MNOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI MCIHOJIb3YEMBIX BEIWYHMH, UX O0O3HAUECHUS W €AWHUIBI, HaXOJUTh
(GopMynbl, CBS3BIBAIOIINME JAHHYI0 (DU3UYECKYIO BEIMYMHY C JAPYTUMH
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC SBJICHUA (HpOI_ICCCBI), HCIIOJIB3YyA (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTh 10U,
IIOTEHLMAJl, PAa3HOCTb MOTEHIMAJIOB; IIPHU ONMCAHUM IIPABUIIBHO TPAKTOBATH
(Gu3nYeCKUil CMBICT UCTIONB3YEMBIX BETMUMH, UX 0003HAYCHUS U €JMHULIBI,
yKa3bIBaTh (HOPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIOJB3YS (hPU3NYECKHE
3aKOHbl M IPHHLMIBL 3aKOH BcemupHOro tsarorenus, I, II m III 3akoHBI
HeloTOHa, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPrHM, 3aKOH COXpPaHEHHS
UMIyJbCa, MPUHLUI CYNEPHO3ULMHM CUJ, MPUHIUI PaBHOIPABUS
MHEPLHUAIBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEAHEH KHUHETUYECKOM
SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYJ1 € aOCOJIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAXKEHHE M YCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaTh yCJIOBUS UX  0€30MMacHOTO
HCIIOJIb30BAHMS B IOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MIPOIIECCOB C MCIOJF30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUM; TIPH 3TOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyIOBaHMUs, IPOBOIUTH OTIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IHTB IIpsAMBIC U KOCBCHHBIC HN3MCPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJILHBIA CIIOCO0 HN3MCPEHUA W HCIIOJIb30BaTh
HN3BCCTHBIC METOAbI OLICHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh  3aBUCUMOCTH  MEXIYy (U3WYECKUMHU  BEIUYMHAMU C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpPOBaTb  pE3yJIbTaThl  MOJYYEHHOW  3aBUCHUMOCTH
(¢u3nueckux BENWYMH B BUJE Tabnaul ¥ rpaduKoB, AeTaTh BBIBOJBI IO
pe3yapTaTaM HCCIeI0BaHUS

10.12

Cobmnronath npaBuia 6€30MaCHOrO TPyZa MPU MPOBEJCHUN UCCIIE0BAaHUI B
paMKax  y4eOHOro  SKCIepUMEHTa, y4eOHO-MCCIIEeOBATENbCKON U
IPOEKTHOM AEATENBHOCTU C UCIOJIb30BAHUEM U3MEPUTENIBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pematp pacu€rHple 3aauyu C SBHO 3aJlaHHON (PU3WYECKON MOJENbIo,
UCTIONB3YS (PU3UYECKHE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHAlu3a YCIOBHUS
3a/1au BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI
u Gopmyibl, HeOoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAILHOCTh MOJYYEHHOTO 3HAYCHHSI (PU3NIECKON BETUIHHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyun: BBICTPAaNBATh JOTUYCCKHU
HCTIPOTUBOPCUUBYIO IICIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha HU3YYCHHBIC




3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelleHUH  ydyeOHBIX  337ad  COBpPEMEHHbIE
WHPOpPMAIIMOHHbIE  TEXHOJOTMHM  JUIA  TOWCKa, CTPYKTYpPHUPOBAHUS,
UHTEpIpETallMM M MPEACTaBICHUS Y4YEeOHOM U Hay4dHO-NOIYJSPHOU
UHPOpPMALIMK, TOJYYEHHOW W3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAIIM3UPOBATh M0JIy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoUTE NpUMEpPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHHE IIPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBaTh TeopeTnyeckue 3HaHUS MO (PU3HMKE B MMOBCEJIHEBHOM KU3HU
g obecriedyeHust Oe30MacHOCTH Npu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMHU YCTPOIMCTBAMH, JUISI COXPAaHEHUS 370POBbS M COOIIOICHUS
HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKPYKAIOLIEH cpene

10.18

PabGorate B rpymnme C BBIIIOJHEHHWEM pa3IUYHbIX COLMAIBHBIX PpOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATBLHO PACIIPEACATh 00SI3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHJAPTHBIX CUTyalUAX, aJCKBATHO
OLCHMBAThb BKJIaJ KaXJIOro W3 Y4YaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMon MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTara

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero 001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MpPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOUW KapTUHBI MUPA, B PA3BUTHUHU COBPEMEHHOM TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKOM NESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

YauTeIBaTh IrpaHUlbl MPUMCEHCHUA H3YUCHHBIX (I)I/I?)I/I‘ICCKI/IX MOHGHCﬁZ
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsand, sAA€pHass MOACJIb aTOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O dA[pa IIpU pCIICHUH (1)I/ISI/I‘IGCKI/IX 3aJa4

11.3

Pacrio3naBath ¢pu3uueckue siBiieHus (MPOIEcChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JICKTPOJMHAMUKHA HM KBAHTOBOW (DU3MKH: 3JIEKTpUYECKas
IPOBOJNMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JCHUCTBHS
TOKA, B3aUMO/JICHCTBHE MAarHUTOB, MJICKTPOMArHUTHAS WHAYKIIMS, ICHCTBUEC
MarHUTHOTO TIOJS HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsi,
AJIEKTPOMArHUTHBIE KOJICOaHUS u BOJTHBI, NpSIMOJTHHEIHOE
pacrpocTpaHeHHE CBETa, OTPAXKEHHE, TpeOMICHHe, HHTepdepeHus,
nudpakus U MOJIIpH3alvs CBETa, AUCIEPCUST CBETa, (OTOITCKTPUUCCKUI
addekt (poTodddexT), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJIOPOJA,  ©CTECTBEHHAas W HMCKYCCTBEHHas
PaiiOaKTUBHOCTb
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OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBa (BHCKTpI/I‘-ICCKI/Ie, MAar"duTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb pa3IMYHBIX Cpen) |
JJIEKTPOMArHUTHBIC  SIBIEHUS  (IIPOLECCHI), HCIOJB3yd  (hu3MyecKue
BEITUYHHBL: JICKTPUUECKUH 3apsijl, CHUJIa TOKA, MIEKTPUIECKOE HANPSHKEHUE,
JNIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, JIJC, paborta
TOKa, WHIYKIMS MarHuTHOTO ToJisA, cuia Awmmepa, cuina JlopeHia,
WHAYKTUBHOCTb KAaTYHIKHW, SHCPIUs SJICKTPHUYCCKOI'O U MAarHuTHOTI'O HOJ’IGﬁ,
NepuoJl U YacToTa KOJICOAHWH B KOJeOaTenbHOM KOHTYpE, 3aps] U CHIa
TOKa B TIPOLIECCE TapMOHMYECKHX OJECKTPOMArHUTHBIX KOJICOAHMH,
(OKyCHOE pacCTOSHHE W ONTHWYEeCKas CHJa JIMH3BI;, TPU ONHUCAHUHU
IMpaBHUJIbHO TPAKTOBATbH (1)H3quCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BCJIWYHH, HUX
0003HaYeHMs] U EAUHMIIBI; YKa3blBaTh (DOPMYIIbI, CBSI3BIBAIOLINE JAHHYIO
(U3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

11.5

OnuceiBaTh M3y4EHHbIE KBAHTOBbIE SBJICHHUS M TPOIECCHI, HCIOIb3YA
(u3nuecKkre BEIMUMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJIHBI
U YacToTa CBEeTa, PHEPrus M HMIYJIbC (POTOHA, MEepHOJ] MoJypacrnana,
SHEPTHsl CBS3UM ATOMHBIX sJIep; NPU OINMCAHWM INPABWIBHO TPAKTOBATH
(bu3nuecKuit CMBICI UCTOJIb3yEMbIX BEIMYUH, UX 0003HAYEHUS U €AUHULIBI;
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIMYUHY C
JOPYTMMHU BETMYMHAMU, BBIYUCIISITh 3HaU€HUE (PU3NIECKON BETMUUHBI

11.6

AHanu3upoBaTh PU3NUECKHUE MPOIECCHI U ABIEHUS, UCTIOIb3Ys HU3ZNUECKUE
3aKOHBl W MPHUHLOMIBL: 3akoH OMa, 3aKOHBI TOCJIEIOBaTENbHOTO U
NapajuieIbHOTO COEAUHEHHUs MPOBOJAHUKOB, 3ak0oH [[xoyns — Jlenna, 3akon
ANIEKTPOMArHUTHOM MHIYKIIUU, 3aKOH MPSAMOJHMHEHHOTO pacHpOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETAa, 3aKOHBI MPEJIOMJICHUSI CBETAa, ypaBHEHHE
OiiHmTeitHa g (oToddderra, 3aKOH COXpaHEHHUS DSHEPIuu, 3aKOH
COXPAaHEHHUS MMITYJIbCa, 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyNaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmazia; mpu 3TOM pasziuyarh CIOBECHYI0 (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE UM YyCJIOBHsS  (TpaHMLBI,  00JIaCTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIlpaBJICHUEC  BCKTOpAa HWHAYKOUHW  MAIrHUTHOTO  TIOJIA
IIPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh M ONHCHIBATh H300pPKEHHE, CO3JAaBAaEMOE IIJIOCKUM 3EpKajioM,
TOHKOHW JTUH30U

11.9

BbIMIONHATE AKCHEPUMEHTHI M0 HCCIEA0BAHUI0 (DU3MUECKUX SIBICHUHA U
MPOIIECCOB C MCIIOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TPU STOM
dbopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Yy4eOHOTO IKCIEPUMEHTa,
coOupaTh YCTaHOBKY M3 MPENJIOKEHHOTO 000PYAOBaHHUSI, MPOBOIUTH OTBIT
U GOPMYyTUPOBATH BHIBOIBI

11.10

OCYH.[GCTBJ'IHTL MpsIMBIC U KOCBCHHBIC HN3MCPCHUA (1)I/I3I/IHCCKI/IX BCJIIMYHH,
Ipru 5TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MCPCHUSA U HUCIIOJIb30BATH
MN3BCCTHBIC MCTO bl OLICHKH HOI‘pCH.IHOCTGfI I/ISMCpCHI/Iﬁ




11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
NPSIMBIX M3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl TONYYEHHOW 3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BUJE
TaOuI U TPaQUKOB, A€TaTh BBIBOBI 110 PE3yabTaTaM MCCIIEI0BaHU

11.12

CoGumroath nipaBuiia 0€30MaCHOTO TPyl MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOrO  DKCIIEPUMEHTAa, Y4COHO-HMCCIICIOBATEIbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM N3MCPUTCIbHBIX YCTpOﬁCTB u
1a060PaTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacu€rHbpie 3aauMl ¢ SBHO 33aJaHHON (DU3MYECKOW MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U ITPUHIMUIIBI; HA OCHOBC aHaJIN3a YCJIOBUA
3aJa4du BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIATH (1)1/131/1%01(1/16 BCINYHNHBI
u ¢GopMynbl, HeoOXOquUMbIE Al €€ pelleHus, NMPOBOJUTH pacuéTel U
OLCHUBATH PCAJIbHOCTH MMOJTYUYCHHOI'O 3HAYCHU A (1)H3I/I‘ICCKOI>1 BCJIINYHHBI

11.14

Pemate Ka4eCTBEHHBIC 3a/1a4u: BBICTPANBAaTh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYKJICHHM C ONOpOM Ha H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Wcnonb3oBarh  mpu  pelmieHUH  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa, CTPYKTYpUpPOBaHUS,
UHTEpIpeTalii M MpeACTaBleHUsT Yy4yeOHOW U HaydHO-TOMYJISpPHOU
nHGOpMalMY, MOJYYEHHOH U3 pa3IMYHbIX HCTOYHHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJy4aeMyI0 HH(YOPMAIUIO

11.16

OOBSCHATh TPUHIMIIBI JEUCTBUS MAIIWH, TPUOOPOB M TEXHUUYECKHX
YCTPOWCTB; pa3iauvarh yCIOBHS WX O€30MacHOTO WCMOJb30BaHHUS B
HOBCEIHEBHOM KU3HU

11.17

[IpuBoaUTE MpUMEpHI BKJIa/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBACHEHHE IIPOIECCOB OKPYXKAIOIIETO MHUpPA, B
pa3BUTHE TEXHUKHU U TEXHOJOTUI

11.18

Hcnonp3oBarh TeOpeTUYECKUE 3HAHUS 1O (PU3HKE B TIOBCEIHEBHOW KU3HU
st obecriedyeHuss O€30MACHOCTH TIpU  OOpalleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHS 3JI0POBbsI M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGotrate B rpymme C BBIOJHEHHWEM pPa3IUYHbIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALIMOHAIBLHO PAaCHpeeNsiTh 00sI3aHHOCTH U
IUTAHUPOBATh JIESATENIbHOCTh B HECTaHJAPTHBIX CHUTYallUsAX, aJeKBaTHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYHIbl B pEUIEHUE
paccMaTpuBaeMoit mpoOiaemMbl




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

K
Kox on

MmpoBepsAEeMoOro HpOBepHeMble IJIEMEHTBI COAECPKAHUSA
pasaejia

3JIEeMEeHTa
OU3NKA 1 METOIbI HAYHYHOI'O [TO3HAHU A

®usuka — Hayka o npupoje. Hayunble MeTOnbI NTO3HAHUA
1.1 OKpyXKaromero mupa. Ponp SKCnepuMeHTa W TEOpUU B
MPOIIeCCe MO3HAHUS TPUPOIBL. DKCIIEPUMEHT B (PU3HKE

1 MopenpoBanue (U3NYECKUX SIBICHUW W MPOLIECCOB.
Hayunsle runore3sl. @PuU3NMYECKHE 3aKOHBI W TEOPHH.
12 I'panunel npumenumocty (pusnveckux 3akoHOB. [IpuHIMI
' cooTBeTcTBUA. Ponmb u Mecto ¢u3uku B (HOpMHUPOBAHHUU
COBPEMEHHON HAy4YHOM KapTHUHBI MHpA, B IMPAKTUYECKOU

NEeITeIbHOCTH JTI0IEN

2 MEXAHUKA

KMHEMATHUKA

11 Mexanndeckoe JIBH)KEHUE. OTHOCHUTENIBHOCTh
o MexaHu4eckoro aswkenus. Cucrema orcuéra. Tpaekropust

[Tepemernienue, CKOpoCTh (CpeaHsss CKOPOCTh, MTHOBEHHAS
CKOPOCTh) M YCKOPEHHE MAaTepUATBLHON TOUKH, UX MTPOCKITUN
Ha OCU cUCTeMbl KoopauHar. CIOXKEHUE NepeMENICHU U
CJIO’KEHHUE CKOPOCTEH

PaBHOMepHOE U PaBHOYCKOpEHHOE  MPSIMOJUHEITHOE
neuxkeHue. ['paduku 3aBUCMMOCTH KOOpPJMHAT, CKOPOCTH,
YCKOpEHUSl, MyTH U NepeMelIeHUs] MaTepUaIbHON TOUKH OT
BpEMEHU

21 2.1.4 CBoOoaHOE majieHre. Y CKOpeHUe CBOOOTHOTO TaACHHS

KpHBOHHHCﬁHO@ JABUIKCHUC. PaBHOMepHOG JABUIXKCHUC
MaTepHaHLHOﬁ TOYKHU IO OKPYKXHOCTH. VYrnoBas CKOpPOCTb,
JINHEWHAas CKOPOCTb. Hepnoz[ n qacToTa.
L[eHTpOCTpeMI/ITeJ'ILHOC YCKOpPCHUEC

Texanudeckue YCTpOﬁCTBaZ CIIMAOMETP, JABUKCHUC
CHapsA 0B, HCITHBIC U pCMCHHBIC IIE€pCaavun

[IpakTuyeckue paboTsl. MI3MepeHre MTHOBEHHOW CKOPOCTH.
HccnenoBanue COOTHOULIEHUS MEX Ty MyTSAMH,
IPOMICHHBIMU TEJIOM 3a IIOCJIEJOBATEIIbHBIE DPAaBHBIC
IIPOMEXYTKH BPEMEHU IIPH PAaBHOYCKOPEHHOM JBH)KEHUHU C
HA4aJIbHOM CKOPOCTHIO, paBHOM HYI0. M3yueHne NBUKEHUS
HIapuKa B BS3KOM >XUAKOCTU. M3yueHue ABWKEHHUA Tena,




OpOILIEHHOTO TOPU30HTAIBHO

JTMHAMUKA

[Ipuanun ortHocurenbHOocTH [anuies. IlepBblid  3aKOH

221 Hoerorona. HepIHanbHbIe CHCTEMBI OTCUETA
222 Macca tena. Cuna. [lpunnun cyneprno3unum cui
Bropoii 3akoH HproTOHa 11 MAaTepHalbHONM TOYKU B
223 uHepuuanbHoi cucreme orcuéra (MCO). Tperuit 3axkoH
HeroToHa aj1s1 MaTepuaIbHBIX TOYCK
294 3akoH BcemupHoOro Tiarorenus. Cuna Tsoxectu. IlepBas
o KOCMHUYECKast CKOpocTh. Bec Tena
2.2.5 Cuna ynpyrocru. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenne. Cuna TpeHUS CKOJIBKEHHS U
2.2.6 cuna TpeHuss nmokosa. Koabdumment Ttpenus. Cuna
2.2 COTIPOTHBIICHUS NIPH JBUKCHUH TEJIa B XKUIAKOCTH WU Ta3e
257 [TocTynarensHOe W BpaliaTeIbHOE JBIDKEHHE aOCOIFOTHO
o TBEPIOTO TeNa
258 MOMEHT CHJIBI OTHOCUTEIILHO OCH BpamieHus. [11edo cutbl.
o VenoBus pasHOBecHs TBEPIOTO Tena B UCO
299 TexHuyeckue  ycTpOWCTBA:  MOAIIMITHUKH,  JIBUKEHUE
o MCKYCCTBEHHBIX CITYTHUKOB
[IpakTtnueckue paboThl. M3ydeHue nBmKEeHHs Opycka Io
HAKJIOHHOM IJIOCKOCTH IMOJ JAEHWCTBHEM HECKOJBbKUX CHIL
210 HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX
o B JedopMUpyeMOil MpyKMHE W PE3MHOBOM oO0pasle, OT
BeIMYMHbI uXx Jedopmanuu. VccnepoBanue —ycrnoBUM
paBHOBeCHS TBEPJOTO TeJa, UMEIOIIEr0 OCh BPaIlleHUS
3AKOHbI COXPAHEHUM S B MEXAHUKE
»31 Hmnynbc MaTepuambHOM TOYKH, CHUCTEMbl MaTepUaIbHBIX
o Touek. IMIynbC CHIIBI M U3MEHEHHE UMITyJIbCca Tella
232 3akoH coxpaHeHuss wummyiasca B HMCO. PeaktuBHOE
o JIBHYKEHHE
233 PaGora cumbl
234 Mo1HoCTE CHIIEI
2.3 535 Kunernueckass sHeprusi MarepuagbHOM Touku. Teopemao
o KUHETHYECKON SHEPTHU
[ToTenmmaneHas sHeprus. [loTeHnanbpHas YHEPTUst YIPYyro
2.3.6 nedopMUpOBaHHON TmpyxuHBL. [loTeHIManbHas SHeprus
Tena BOJIM3U MOBEPXHOCTH 3eMITH
[ToTeHnmanpHbIe U HEMOTEHIMATBHBIE CUITBI. CBsI3b PabOTHI
2.3.7 HEMOTEHIIMANBHBIX CHJI C HW3MEHEHHEM MeXaHHU4eCKOn

OHEPTrUun CHUCTCMBI TCII. 3akoH COXpPAaHCHUA MEXaHHU4YeCKOM




SHEPrUU

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
3.9 TexHuueckue yCTpOMCTBA: JBUKEHUE PakKeT, BOJOMET,
o KOTIEp, MPYKUHHBIH TUCTOJICT
[IpakTnueckue padoTel. M3yueHue cCBs3M CKOpOCTEH Tel
2.3.10 npu Heynpyrom ynape. MccienoBanue CBs3u paObOTHI CHIIBI

C I3MCHCHHEM MCEXaHHMYICCKOM OHCPruu Tcjia

MOJIEKVYJISAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OCHOBHBIE  TOJIO)KEHHUSI ~ MOJIEKYJISIPHO-KHUHETHYECKOU
3.1.1 Teopun. bpoyHoBckoe nBuwxkenue. Huddysus. Xapaxtep
JBUKEHUS U B3aUMO/JICHCTBHS YaCTHUI] BEIIECTBA

Mogenu cTpoeHusl ra3oB, KUAKOCTEHM M TBEPABIX TEI M
00BsCHEHHNE CBOJCTB BEIIECTBA HA OCHOBE DTUX MOJIEIEN

Macca wmonekyn. KonmyectBo BemectBa. IlocTosiHHas
ABoraapo

TemmoBoe paBHOBecue. Temmeparypa U €€ H3MEpPEHHUE.
[Ixama remneparyp Llenscus

Mopnens  upeanpHoro  raza. OCHOBHOE  ypaBHEHHUE
MOJICKYJISIPHO-KUHETUYECKOW TEOPHH UJIeaTbHOTO Ta3a

AOcomroTHas TeMmmneparypa  Kak ~ mepa cpeaHei
3.1.6 KMHETUYECKON SHEPrUU TEIUIOBOTO JIBXKEHHUS YaCTHIL rasa.
[lIxana temnepatyp KenbBuna

3.1.7 Vpasnenue Knanelipona — MenneneeBa. 3akoH /lanpToHa

['a3oBbic 3akoHBI. M3omporiecchl B WACATBHOM Ta3e ¢
3.1.8 MIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: M30TEPMa, M30X0pa,
n3zobapa

3.1.9 Texnuyeckue ycTpoucTBa: TepMOMETp, OApOMeETp

[IpakTnueckue paboTel. l3mepeHue Maccel BO3ayXa B
3.1.10 KJIacCHOM KomHaTe. lccienoBaHue 3aBUCHUMOCTH MEXAY
napamMeTpaMu COCTOSIHHS Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOMHAMUMKNA

TepMO,Z[I/IHaMI/I‘IeCKaH CHUCTEMaA. BHYTpeHHHH OHCPIusia

3.2.1 N
TCPMOJUHAMHWYCCKOU CUCTCMbI U CIIOCOOBI €€ N3MEHCHUS

KomnuectBo Temnotsl u pabGota. BHyTpeHHsAs »sHeprus
OJIHOATOMHOTO MJICaJIbHOTO Ta3a

3.2.2

Bunel Temonepenauu: TEIUIONPOBOJHOCTb, KOHBEKIIMS,
3.2.3 u3inyyeHue. Terno€MKOCTh Tena. Y elbHas TEIUIOEMKOCTh
BellecTBa. Pacy€r konmyecTsa TEMIOTHI IIPU TEILIONEpeEaade

HCpBBIfI 3dKOH TCPpMOJUHAMUKHU. HpI/IMCHeHI/IC IepBOIro

3.2.4
3daKOHa TCPMOIAWMHAMHUKU K MH30IMPOLECCaM. Fpa(bﬂqecxaﬂ




UHTEpIpeTanus padoThl ra3a

TemmoBsle MamuHbl. [IpUHIMIIBI  JEHCTBUS  TEMJIOBBIX
mamvH. [IpeoOpa3oBaHusi SHEPTUH B TEIJIOBBIX MAIlIMHAX.

3-2:5 Kospduuuenr mnonesnoro aeiicteus (mamee — KII)
temioBoii mamuHbl. [{ukin Kapuo u ero KII/]
Bropoii 3akon TepmoaunHaMuku. HeobpatumocTs mporeccos
3.2.6 B mnpupoxae. TemioBele ABUTATENNA. DKOJOTHYECKUE
poOIJIEMBI TETIJIOIHEPTreTUKU
307 TexHuueckue  yCTpPOMCTBA:  JBUTaTellb  BHYTPEHHETO
o cropanusi, OBITOBOM XOJIOJUIBHHUK, KOHIAUIMOHED
323 [IpakTnueckue paboTHI. N3mepenue YAEIBHOU
o TEIUIOEMKOCTH

AT'PETATHBIE COCTOAHNA BEILIECBA. ®A30BBIE ITEPEXO/IbI

[Tapoo6pazoBanue u koHaeHcauud. VcnapeHue u KUneHue.

3.3.1 VnenpHast  Temiota  mapooOpa3oBaHUSA.  3aBUCHMOCTH
TEMITepaTyphbl KUTICHUS OT JaBJICHUS
332 AOcomoTHAasT W OTHOCHUTENIbHAs BJIAXHOCTh  BO3JAYyXa.
o Hachoimennsiii map
TBépnoe teno. Kpucrammmueckue u amopdHble Tena.
3.3.3 AHM30TpPOTIUSI CBOMCTB KPUCTAIOB. KUAKHE KPUCTAILIIBI.
3.3 CoBpeMeHHbIE MaTEPHUAIIBI
334 [InaBienne ©  KpuUCTAIM3alMA. YJAeJIbHas  TEIUIOTa
e nnasnenus. Cyonumanus
3.3.5 VYpaBHEeHHE TEIIOBOTO OaiaHca
Texnuyeckne yCTpoilcTBa: THUTPOMETP U ICUXPOMETD,
136 KaJOpUMETpP, TEXHOJOTHMH  TOJYYEHHs]  COBPEMEHHBIX
o MaTepuajioB, B TOM 4YHCI€ HaHOMaTepuajioB, U
HAHOTEXHOJIOTUU
3.3.7 [IpakTrueckue paboTel. i3MepeHne BIIaKHOCTH BO3IyXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATHUKA
411 DnekTpu3anusa Tel. OJeKTpudeckuil 3apsana. JlBa Buma
o DIIEKTPUYECKHX 3aPAT0B
4.1.2 IIpoBOAHUKH, TUDIIEKTPUKU U TIOJYIIPOBOIHUKH
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1 4.1.4 B3aunmoneiictue 3apsiioB. 3akoH Kynona
Onekrpuyeckoe mnoje. Hanpsyk€HHOCTh 3IEKTPUYECKOTO
4.1.5 nons. Ilpunnun cynepnosunuu. JIuHUM HanpsHKEHHOCTH
BIEKTPUYECKOTO OIS
416 PaGora cun oanekrpocratuyeckoro mons. [loTenmman.

PazHoCTh mOTEHIIMAIOB




HpOBOI[HI/IKI/I W JUOBJICKTPHUKU B ITIOCTOAHHOM 3JICKTPUUICCKOM

417 nosie. JIudaeKTpudecKas IpOHUIAEMOCTD
OnEeKTPOEMKOCTD. Kongencarop. DNEKTPOEMKOCTD
4.1.8 IJIOCKOTO KOHJIEHCaTopa. OHeprus 3apsKEHHOTO
KOHJIEHCATopa
TexHu4ecKkre YyCTPOMCTBA: 3JIEKTPOCKOIN, SJIEKTPOMETP,
419 NEKTPOCTAaTUYIECKAs 3ammra, 3a3eMJICHHE
o 3JIEKTPONIPUOOPOB,  KOHJEHCATOP, KCEPOKC, CTPYMHBIN
IIPUHTED
4110 [IpakTnueckue paboTel. M3MepeHHe  3AIEKTPOEMKOCTH

KOHJICHCATOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcnoBus CyoI€CTBOBaHUA TOCTOSAHHOI'O0 JJICKTPHUYCCKOTO

4.2.1 toka. Mcrounuku Toka. Cuna toka. [IocTOSHHbIN TOK
422 Hanpsixenne. 3akon Oma [yt ydacTka 1enu
473 DIIEKTPUYECKOE COMPOTUBIICHHUE. Y IETbHOE COMPOTUBIICHUE
o BEILECTBA
424 [locnenosarensHoOE, napajuiesibHOE, CMeEIlIaHHOE
o COEIMHEHHE TTPOBOIHUKOB
4.2.5 Pabota anexTpudeckoro Toka. 3akon [xoyns — Jlenna
4.2.6 MOIIHOCTH 3JIEKTPUYECKOTO TOKA
anekTpoaBmwkymas cuina (manee — DJIC) m BHYTpeHHee
4.2.7 COIPOTHUBJICHHE MCTOYHUKA TOKa. 3aKoH Oma ISl MOJTHOM
(3aMKHYTOM) AneKTprdeckoi menu. KopoTkoe 3ampikaHuE
DONEeKTpOHHas  MPOBOJUMOCTh  TBEPABIX  METAJUIOB.
4.2.8 3aBUCUMOCTb CONPOTHUBIICHUSI METAJNIOB OT TEMIIEpPaTypHhl.
CBepXxnpoBOJIUMOCTb
429 DJIEKTpUYECKUl TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX
o IIY4KOB
[TonynpoBOAHUKH. CobcTBeHHas u pUMecHast
4.2.10 IIPOBOJIMMOCTh MOJYIPOBOAHUKOB. CBOMCTBA p-n MEpexoaa.
[TonynpoBoAHUKOBBIE TPUOOPHI
4211 DNEKTPUUECKUN TOK B AIIEKTPOJIUTAX. DJICKTPOIUTUYECKAS
o JIACCOTIMAIINSA. DIEKTPOIIH3
OnekTpuyeckuii TOK B razax. (CaMOCTOSTENbHBIA H
4.2.12 HECaMOCTOSTEIbHBIN paspsn. Pa3nuunbie THUIIBI
caMOoCTOSTENbHOTO pazpsana. Monuus. [1nazma
TexHnueckne ycTpoucTBa: aMIepMETp, BOIbTMETP, PEOCTAT,
4213 UCTOYHUKMA TOKa, JJIEKTPOHArpeBaTeNbHBIE MPUOOPHI,

OJICKTPOOCBCTUTCIIBHBIC HpI/I60pLI, TCPMOMCTP
COIIPOTHUBJICHUA, BaKY}/MHHﬁ JHUO0I, TCPMUCTOPLL )51




(hOoTOPE3UCTOPHI, TOTYITPOBOHUKOBBIN U0/, TaTbBaHUKA

[IpakTrueckue paboTEI. N3yyenune CMELLIAHHOTO
4214 COCIMHEHUS PE3UCTOPOB.
o Nsmepenre DJIC MCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
conportusiienus. Habmonenue anexTponausa
11 KIIACC
K Kon
oA NpoBePSIeMOro IIpoBepsiemble 31eMeHTHI COAEPKAHUS
pasaeJa
3JieMeHTa
4 DJIEKTPOJMHAMUKA
MAT'HUTHOE ITOJIE. 9JIEKTPOMATHUTHAS MHIAYKIUA
431 [ToctostnHble MarHuThl. B3aumoAeCcTBHE MOCTOSTHHBIX
o MarHMTOB
MarnuTtHoe nosne. Bektop marauTHOM nHAYKIMK. [IprHImn
432 cyneprio3unuu. JInHMM MarHWUTHOM uWHAyKnuu. KaprraHa
JUHUNA MarHUTHOW MHIYKITUHU TI0JIS1 IOCTOSIHHBIX MarHUTOB
MarauTHOE T0JIe MPOBOJHMKA ¢ TOKOM. KapTtwHa nuHMIA
433 NoJIsl JUIMHHOTO TMPSMOIrO IPOBOJAHMKA W 3aMKHYTOTO
e KOJBLEBOIO IPOBOJHMKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoelictBue mpoBOAHUKOB C TOKOM
434 Cuna Amrepa, €€ MOIy/b U HalpaBJICHUE
Cuna Jlopenua, e€ Monaylb M HampasieHue. J[BuxxeHue
4.3.5 3apsDKEHHOM 4YacTHULBl B OJHOPOJHOM MArHUTHOM IIOJIE.
Pa6ota cunbl Jlopenna
4.3 436 SIBiIeHME ANEKTPOMArHUTHOM UHAYKIIUU
4.3.7 [ToTok BEeKTOpa MarHUTHOM MHIYKIIUH
438 OJC wuHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM WHIYKIIUHU
e dapanes
BuxpeBoe snekrpuueckoe mosne. IJC uHAYKUMM B
4.3.9 IIPOBOJIHUKE, JBWXKYIIEMCS MOCTYNATEIbHO B OJHOPOJAHOM
MarHMTHOM I0Jie
4.3.10 [IpaBuno Jlenua
4311 NHIyKTUBHOCTS. SABnenue CaMOMHAYKIIMH. O/C
o CaMOMHIYKI[U
4.3.12 OHeprusi MarHUTHOTO NOJIS KaTyIIKH ¢ TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIE
4314 TexHuueckrue  yCTpPOMCTBA:  MOCTOSIHHbIE  MarHUTHI,

OJICKTPOMArHUTHI, QJICKTPOABUTATCIIb, YCKOPUTCIN




SJICMCHTAPHBIX YaCTHLl, MHAYKIIMOHHAs I1ICYb

4.3.15

[Ipaktnyeckue paboTsl. M3ydeHne MarHUTHOTO — TIOJIS
KAaTyIIKU C TOKOM. MccrnenoBaHue NEWCTBUS MOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKoM. KccrnenoBaHue sIBICHHUS
3JIEKTPOMArHUTHOM MHIYKLIMU

KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMATHUTHBIE KOJIEBAHUA

5.1.1

KonebarensHas cucTEMA. CBo0OOIHBIE KOJIEOaHUSI.
I'apmonmnueckue konebanus. Ilepwoxa, wacrora, amIuIMTYyIa
u (aza xonedaHuii

[IpyxuHHBIM MassTHUK. MaTeMaTHYECKUA MAsITHUK

VYpaBHeHHe rapMoHHUECKHX KoJiebanuii. Kunemarnueckoen
JTUHAMUYECKOE OTIMCaHUE KOJIe0aTeTbHOTO IBUKEHUS

[IpeBparenne »HEpPruM NMpU TAPMOHHYECKUX KOJCOAHMSX.
CBsi3b  aMIUTUTYIBl KOJEOAHMH WMCXOJHOW BEJIMYUHBI C
aMITTUTYyIaMH KOJIEOaHUH €€ CKOPOCTH U YCKOPECHHUS

Konebarenbubiit koHTYp. CBOOOJIHBIE 3JIEKTPOMArHUTHBIE
KoJiebaHUsT B  HJEATBHOM  KOJEOATeIbHOM  KOHTYpE.
AHAJIOTUS MKy MEXaHHWICCKUMH H JICKTPOMArHUTHBIMH
konebanusmu. ®opmyna TomcoHa

3aKOH COXpaHEHHS PHEPruH B HAEaIbHOM KojeOaTelbHOM
KOHTYpe

BrinyxneHHble MexaHWueckue KoJjeOaHus. Pe3onaHc.
Pe3onancHass kpuBas. BBIHYXIEHHBIC 3J€KTPOMArHUTHBIC
KoJe0aHusl.

ITepemennsbiii Tok. CHHYCOUATBHBINA TEPEMEHHBIN TOK.

MOH_[HOCTB IIEPEMEHHOT'O TOKaA. AMHJ’II/ITy,I[HOG u
ﬂeﬁCTBYIOHIee 3HAYCHHUE CUJIbI TOKa U HAIIPSOKCHUA

5.1.10

Tpanchopmarop. IIpousBoacTBo, nepeaada U noTpedieHue
JNEKTPUYECKOM JHEPrHH. DKOJOTUYECKUE PHUCKH MpH
MPOU3BOJCTBE  dJEKTpuueckod  sHepruu.  KynbTypa
HCIIOJIb30BaHUS AJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU

5.1.11

Texnuyeckue ycTpoicTBa: celicMorpad, d>IEKTPUUECKUN
3BOHOK, JIMHUU JJIEKTpOIIepeaay

5.1.12

[Ipaktnyeckue pabotel. MccnenoBaHue — 3aBUCHUMOCTH
nepuo/ia MajblX KojeOaHui rpy3a Ha HUTHU OT JUIMHBI HUTH
U Macchl rpysa. MccnenoBanne mepeMeHHOro TOKa B LIENU
U3  TIOCJIENOBATEIbHO  COEAMHEHHBIX  KOHJIEHCATOPA,
KaTyLIKHU U peE3ucTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHu4deckue BOJIHEI, YCJIOBUA pacnpoCTpaHCHUAA.




IMepuon. CKOpoOCTh pacHpOCTpaHEHUST M JUIMHA BOJIHBI.
HonepeqHHe 1 IPOAO0JIbHBIC BOJIHBL

522

###Par### Murepdepenuus u nudpakuus MeXaHHUYECKUX
BOJIH

5.23

3Byk. Ckopocth 3ByKa. ['pomkocth 3Byka. BbicoTa ToHa.
TemOp 3ByKa

524

ONEeKTPOMAarHUTHbIE  BOJIHBL YcnoBuss  M3IydeHHUs
JJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opHeHTanus BEKTOPOB
E, B 1 v B 351IeKTpPOMarHuTHOM BOJIHE B BAKyyMe

5.25

CpoiicTBa  DJIEKTPOMAarHWTHBIX  BOJIH: OTpakeHHe,
pesoMIIeHue, MoJispu3anus, Audpakuns, THTepPepeHLus.
CKOpOCTb 3J1EKTPOMAarHUTHBIX BOJIH

5.2.6

[xana JJIEKTPOMAarHUTHBIX BOJIH. IIpumenenne
JJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHUIMIBI paguoCBsA3U W TeNeBUIEHUA. Pamuomokarus.
DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPeJIbl

5.2.8

TexHn4ecKre YCTpPOMCTBA: MY3bIKAIbHbIE HWHCTPYMEHTBHI,
YJIBTPa3ByYKOBasl JUAarHOCTUKa B TEXHUKE M MEIUINHE,
pazap, paauonpuéMHUK, TEJIEBU30p, aHTEHHa, TeledoH,
CBY-neun

5.3

OIITHUKA

5.3.1

[IpsamonHEHOE pacIpOCTpaHEHHE CBETa B OJIHOPOIHOM
cpene. JIyd cera

532

OtpaxkeHue cBera. 3aKOHbBI oTpaxeHus cBeta. [locTtpoenue
M300paXKeHH B MJIOCKOM 3epKajie

5.33

HpeJ'IOMJ'IeHI/Ie CBE€Ta. 3aKOHBI IMPECIOMIICHUA CB€Ta.
AOCOIIOTHEIN ITOKAa3aTelIb IIPCIOMIICHUA

534

[lonHnoe BHyTpeHHee oTpaxeHue. IlpenenbHbIl  yrou
MOJIHOTO BHYTPEHHET0 OTPAKECHUS

5.35

Hucnepcus ceera. CiioxkHbIN cocTaB Oenoro ceera. Lser

5.3.6

CoOuparorue ¥ paccerBarolIie JHMH3bL. TOHKas JIMH3A.
@DOKyCHOE PacCTOSIHUE U ONTHUYECKAs] CHUJla TOHKOW JIMH3BI.
[TocTpoenue n300pakeHU I B cobuparomux n
pacceuBaomux JauH3ax. dopmyna  TOHKOH  JIMH3BI.
YBenuueHue, 1aBaeMoe JUH30M

5.3.7

Hpez[enbl IMPUMCEHUMOCTHU FCOMeTqueCKOﬁ OIITUKH

5.3.8

Nntepdepennus cera. KorepeHTHbIE HCTOUHUKHU. Y CIIOBHS
HaOJTI0IeHUS MaKCUMYyMOB u MHUHHMYMOB B
UHTepPEPEeHIIMOHHOM  KapTUHE OT JBYX CHH(aA3HBIX
KOT'€PEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakmus csera. JuppakunoHHas pemérka. YciaoBue




HaOMIONEHUsT  TJIABHBIX MAaKCUMYMOB TpHU  TaJCHHUU
MOHOXPOMATHUYECKOTO CBETA HA AU(PAKIUOHHYIO PEIIETKY

5.3.10 [Monsipuzanus ceeta
TexHudyeckue yCTpoicTBa: O4YKH, Jyma, (hoToarmapar,
5.3.11 MPOEKIIMOHHBIN arrapar, MHKPOCKOII, TEJISCKOI,
BOJIOKOHHAS ONITHKA, AU(PpaKIIHOHHAs PEmETKA, MOJISIPOUT
[IpakTrueckue paboTHI. N3mepenue IIOKa3aTelst
5.3.12 npenomiieHus. MccnenoBanue CcBOMCTB u300pakeHUN B

nuH3ax. Habmonenue nucnepcun ceera

3JIEMEHTHI CIIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'panunpl  NPUMEHMMOCTH  KJIIACCHYECKOW  MEXaHUKH.
6.1 [ToctynaTel TEOpUM OTHOCUTEIHHOCTH: WHBAPHAHTHOCTH
' MOIYJIsl ~ CKOPOCTM  CBe€Ta B  BakKyyme, [PUHIIUI
OTHOCHUTEIILHOCTH DUHINITEHHA
6 6.2 OTHOCUTENHHOCTH OJIHOBPEMEHHOCTH. 3amenieHue
' BPEMEHHU U COKpAI[CHUE JTTHHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI
6.4 Csi3pb Macchl € DJHEprue W MMIYIbCOM CBOOOIHOM
) YaCTHUIIbl. DHEPTHSI IOKOSI CBOOOTHON YACTHIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHThI KBAHTOBOM OIITHUKHU
711 ®otonpl. @opmyna [lnanka cBs3u sSHEepruM (HOTOHA C €T0
o YacTOTOM. DHEPIus U UMIYJILC POTOHA
712 OtkpeiTue u uccinenopanue Goroddpdexra. OnbiTel A.l.
o Cronerosa. 3akoHs! Gporodddexra
7.1 713 VYpaBuenne OuHmTerHa s doToddpdekra. «KpacHas
o rpanuna» Gporosddexra
7.14 HaBnenune cBera. OnbiTel I1.H. JIeOenena
7.1.5 XUMHUYECKOE IEUCTBUE CBETA
716 Texnuyeckue yctpoicTBa: (oTosnemMeHt, (HOTOJATUHK,
o COJIHEYHas Garapes, CBETOIUO T
CTPOEHUE ATOMA
Monpens atoma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 MCCJIEeI0BaHUIO CTpOeHUs atoMa. [ImanerapHas Mozenb
aToma
79 [Toctynatel bopa. M3nydyenue u norjomieHne GoTOHOB mpu
7.2.2 nepexoJe aroMa € OJHOTO YpPOBHS SHEPIUM Ha JPYrou.
Buapl ciektpoB. CriekTp ypOBHEH 3HEPryUu aTomMa BOJA0POa
BonnHoBeie  cBoiictBa yactuu. Bomnel  nge  bpoins.
7.2.3 KopnyckynsipHo-BOJIHOBOM Jyanu3M. Judpaxuus

OJICKTPOHOB HAa KpUCTAaJlJIaxX




CrioHTaHHOE U BBIHYXKJIEHHOE H3IydeHHE. YCTpPOMCTBO U

7.2.4
NpUHIUN paboTHI J1a3epa
735 TexHuueckue YCTPOMCTBA: CHEKTPAJIbHBIM  aHAINU3
o (CrIeKTPOCKOT), J1a3ep, KBAHTOBBIA KOMIIBIOTED
7.2.6 [TpakTnueckue padboTel. HabmoqeHne TMHERYATOTO CIIEKTpa
ATOMHOE A1PO
731 Metonpl HaONIOJEHUS M PEruCTpalMd  AJIEMEHTapHBIX
e YaCTUIL
OtkpeiTHe paauoakTuBHOCTH. OmbiTel  Pesepdopna mo
739 ONPEIENICHNUI0  COCTaBa  PAaJUOAKTHUBHOTO  M3JIyYEHHUS.
e CaoiictBa anb(da-, Oera-, TramMMa-H3IydeHUs. BiusHue
PaAMOaKTUBHOCTH HA KUBBIE OPraHU3MBI
OTtkpbiTHE NpOTOHA U HeWTpoHa. HykinoHHas mozens sijpa
7.3.3 I'eitzenbepra — WBanenko. 3apsn siapa. MaccoBoe 4HCIIO
anpa. M3otonsl
Anbda-pacniaa. DJEKTPOHHBIH U MO3UTPOHHBIK OeTa-
7.3.4 pacaa. ['amma-uzmydenwe. 3akOH  paJMOAKTUBHOTO
7.3 pacnaaa
735 DHeprus CBsi3W HYKJIOHOB B sijpe. Slaepubie cunbl. [ledekr
e Macchl gpa
7.3.6 S nepubie peakuuu. Jlenenue u CUHTE3 saEp
Snepubiii peaktop. Tepmosiaepubiii cuuTe3. [Ipobraembl u
7.3.7 MEPCIEKTUBBl  SIAEPHOM  DHEPreTUKU.  IJKOJOTHYECKUE
ACMEKThI AJIEPHON IHEPTEeTUKHI
733 DneMeHTapHbIe YaCTHULIBL. OTtkpbiTHE MO3UTPOHA.
o DdyHaMeHTaIbHbIE B3aUMOIEHCTBUS
739 TexHuueckue ycTpoicTBa: JI03UMETpP, Kamepa Buibcona,
o AZIEPHBIM peakTop, aTOMHas 6oM0Oa
7310 [IpakTunueckue paboTsl. MccnenoBanue TpekoB yacTHIl (IO
o roToBbIM (oTorpadusm)
OJIEMEHTBI ACTPOOU3UNKU
8.1 Bun 3Bé3mnoro ne6a. Co3Be3nus, sipkue 3BE3MbI, TUIAHETHI,
UX BUJIUMOE JIBIKEHUE
Conneunas cucrema. Ilnanersr 3emHo# rpynnel. [lnaneTsi-
8.2 TUTAaHTHl M UX CIYTHHUKH, KaplIMKOBBIE TUIaHEThI. Maibie
8 Tena COTHEYHON CUCTEMBI
8.3 Counnue, potocdepa u atmocepa. CoHeuHast aKTUBHOCTh
8.4 Hcrounnk sneprun CosHLa U 3BE311
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU: MAcca, CBETUMOCTb,
8.5 paauyc, TeMmmeparypa, HX B3auMMOCB3b. Jlmarpamma

((CHGKTpaHBHLIﬁ KiI1aCC — CBCTHUMOCTDH». 3Bé3,[[LI rJIaBHOM




IIOCJIEOBATEIHLHOCTH. 3aBUCUMOCTE «MacCa — CBETUMOCTD)
U1 3BE3]1 TJIaBHOM MOCJIEN0OBATEILHOCTHU

8.6

###Par###BuyrpenHee cTpoeHue 3BE31. CoBpeMEHHbIE
IPEJICTABIECHNUS O IMPOUCXOXKAEeHUU U 3Bomtonuu ConHua u
3BE3/. DTanbl )KU3HU 3BE3]T

8.7

Mneunsiii [1yTs — Hama [Nanaktuka. CiupanbHas CTpyKTypa
lanaxktuku, pacnpeneneHue 3BE3N, Tra3a MW [bUIK.
[Tonoxxenne u nwxenue Connna B [Manaktuke. [1nockas u
cepuueckas moACUCcTeMbI [ alakTHKN

8.8

Tunsl ranaktuk. Panuoranakthku © KBazapbl. UYEpHbIE
JBIPBI B SIpaxX rajlakTHK

8.9

Bcenennas. Pacummupenune Bceenennoil. 3akon  XaOo6ua.
Pazberanne ramaktuk. Bospact u pagumyc Bceenennoi,
Teopus bosbmoro B3peBa. Monens «ropsaeit BeeneHHON.
PenukroBoe uznydenue

8.10

Macmirabnast  cTpyktypa Bceenennoil. Meraranaktuka.
Hepeménnsie mpo6iieMbl aCTpOHOMUU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIETO OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TpeOOBaHMS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa3oBaTe/IbHON MPOrpaMMbl CpeIHero od1ero
oOpa3zoBanus

CpopMHpPOBAHHOCTH, YMEHHUHN pacro3HaBaTh (U3UUECKHUE SIBJICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yUEHHBIX 3aKOHOB

Brnanenne  ocHoOBomoJararOImMMH  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3yIOLIUMHU (PU3NUECKUE TPOLECCHI

ChopMHpPOBAHHOCT, yMEHHI MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHHUKH, MOJIEKYJISIPHOM buzuku u TEPMOMHAMHUKH,
ANIEKTPOAMHAMUKH, KBAHTOBOM (M3MKHM A aHAIM3a U OOBSICHEHHUS
SBJIEHUN MHKPOMHpa, MaKpoMHpa M MeraMupa, pa3jinyaTh YCIOBHUS
(rpanuIpl, 006JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, TOHUMATh
BceoOmMi xapakTep (DyHIaMEHTAIbHBIX 3aKOHOB M OI'PAaHUYEHHOCTh
UCIOJb30BAHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UPOBaTh (PU3NUECKUE
IIPOLIECCHI, ~ WCHOJBb3ysd  OCHOBHBIC  IIOJIOXKEHMS, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHUS pa3idyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUI )

ChopmupoBaHHOCTh yMEHHUSI pellaTh pacyEéTHbIE 3aJadd C SBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (PM3WYECKON MOJENbI0: HAa OCHOBAHHUU
aHaJlu3a YCIIOBUS BbIOMpaTh (QU3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynaTthl  (pU3MYECKHX  TEeOpUd  MPH  UCIOJB30BAHUU
MaTeMaTHYECKUX METOJOB pEIIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHWM HMEIOIIMXCA JAaHHBIX, AHAIU3UPOBATh pPE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUuss C  Y4ETOM  MOJIY4EHHBIX

pE3yNbTaTOB

Pemate kayecTBeHHBbIE 3aJaud, TpeOyrOUIMEe MPUMEHEHUs 3HAHUN M3
pa3HBIX pa3/eNoB IIKOJBHOTO Kypca (U3UKH, a TaKXKe WHTEerpaluu
3HAHMM W3 JPYTHX IPEAMETOB €CTECTBEHHOHAYYHOIO  IIMKJIA:
BBICTPAaWBaTh JIOTMYECKYIO LENOYKY pacCyKJEHUH C OINOpod Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHHUA




Bnanenue OCHOBHBIMH METOJaMHU HAy4YHOTO MO3HaHUS,
UCHONBb3yeMbIMU B (DM3MKE: MPOBOJIUTH TMpPSIMBIE M KOCBEHHBIE
U3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
MU3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH ITOTPEIIHOCTEH
U3MEPEHUH, IMPOBOJIUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEIMYMH C UCIOJBb30BAaHHUEM TMPSIMBIX HM3MEPEHUH, OOBICHATH
HIOJTy9€HHBIC PE3YJIbTAaThl, UCHOJb3Yysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
HOHATHSA, M JIeNaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOr0 Tpyaa
MIpH TIPOBEJICHUU HMCCIIEIOBAaHUN B paMKax Y4eOHOTO DKCIIEPUMEHTa U
y4eOHO-UCCIeI0OBAaTENbCKOM  JEATETIBHOCTH € HCIOJIb30BAHUEM
OUQPOBBIX ~ W3MEPHUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO

000pyI0BaHUS

ChopMHpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW € (PU3WUYECKUMH TIPOIIECCAMH, C TIO3HUITUN SKOJOTHUYECKOU
0€30MacHOCTH; MIPEICTABICHUI 0 panuoHaILHOM
MPUPOJIOTIONI30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIh30BaHHUU
JOCTMKEHUM HAyKM W TEXHOJIOTUW I JaJdbHEWIIEro pa3BUTHUS

4eJI0BEYECKOro 00IIecTsa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHpOpMarmein
(GU3NYEeCKOTO  COJIEpXKaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHI;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIn3a U OLICHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTH ~ YMEHHIl  NPUMEHSATH  OCHOBOIOJAraolne
ACTPOHOMUYECKUE TMOHATHS, TEOPUM M 3aKOHBl JJIs aHajiu3a Hu
00BsiICHEHUS! (PU3NYECKUX MPOLECCOB, MPOUCXOASIINX Ha 3BE3/aX, B
3BE3MHBIX CHCTEMax, B MEXTaJlaKTUYECKON cpefe; JABHXKEHUS

HeOECHBIX TeJI, DBOIIOLMUH 3BE311 1 Beenennoi




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

11O PU3UKE

Kon
Kon .
paznena/ IIpoBepsieMblii 3JIEMEHT COAECPKAHUS
3JIeMEeHTa
TeMBbI
1 MEXAHUKA
1.1 KNHEMATHUKA
11 Mexanudeckoe aBuxkeHue. OTHOCUTETBHOCTh MEXaHWYECKOTO
o nBkenusa. CucreMa oTcuéTa
MarepuanbHas TOUKa.
TPasKTOPHE
Eé& panmyc-peKTop:
Fle)=(xlz) Mz ) =(2)),
TpaeKTOpII,
HepeMelleHme: by
1.1.2 ﬂ}_'__'f _—.f —_ G _— X
=r(t,)-r(t))=r,-n=
= (Ax,Av. A7),
IYTb.
CrnoeHIe IepeMelleHHil:
CKOpOCTh MaTepHAIbHON TOUYKH:
_ AF _,
U=—o =T, =[U1_.U1_.U ]
At o '
Ax , . .
v, =—| =x/. aHaJIOIUYHO v, =V, U.=Z,.
Ao :
1.1.3

CrokeHIe CKOpPOCTell: 0, =0, + 0, .
Brruncnenue nepeMenieHus 1 MyTd MaTepuaIbHON TOUKH MpU
NPSMOJIMHEHHOM JIBU)KEHUH BJIOJIb OCH X MO TpaduKy

3aBHCHMOCTH Vx(t)

1.1.4




3

" _ AD ,
VCKOpeHIe MaTepHaIbHOI TOUKIL d = ﬁ—\_\ =u/=(a,.a,.a,).
I larso '

Au P .
a =—2=X =(u| ' amanormdmo a4, =(v, ). a =(v.)"
Ay ' ) T

PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKECHHUE:

1.1.5 x(t) = xg + Vpyt
Uy (t) — vo, = const
PaBHOYCKOpEHHOE IPSAMOJIMHEWHOE ABUKEHUE:!
at”
x(1)=x,+u,t +——
v (f)=uv, +at
1.1.6
a, = const
22 o e
UI.T Lﬁ.‘r - _H.T ['\'1 '\'1]
L+ U,
TIpu JBIDKEHI B OITHOM HAIpPABISHIHN IyTh S = 1 _2.¢
CBoboaHOE majieHne. Y CKOpeHue CBOOOTHOTO TaACHMS.
¥ Jll; UO
(=}
Yo o
(0] Xo (
JIBuxkeHue tena, OpOILIeHHOTO MO/ YTJIOM 0. K TOPU30HTY:
1.1.7 [.ﬁ.‘{f}=.ﬁ;¢ +Ugt =3 +U,cosa-t
gr . 2
]\,1'(?} =V, +U, f+=— =y, + U,sina- r— 8
: 2 2
v (t)=v, =u,cosa
v.(t)=v,, +g t=u,sino— gt
g.=0
g, =—8= const
KpuonuneiiHoe nBrkeHue. /[BuxeHne MaTeprualbHON TOUKH I10
OKPY>KHOCTH.
1.1.8 VYrioBas u IMHENHHas CKOPOCTb TOYKH:

v = wR

HpI/I PAaBHOMEPHOM JABHUKCHUHN TOYKH IO OKPYKHOCTU




_27'[_2
w = T = U

LleHTpOCTpEMUTEIIBHOE YCKOPEHUE TOUKHU:

[TonHOE yCcKOpeHUE MaTEepUAIBHON TOYKH

Teépnoe Teno. IlocTynarenbHoOE U BpallaTeIbHOE JABUKEHUE

1.1.9 .
TBEPIOTO TENa
1.2 JUHAMUKA
121 WNuepunanenbie cuctemsl orcuéra. [lepBelii 3akoH HproToHA.
[IpuHnmn otHOCUTENBHOCTH ["annnes
Macca Tena. IInoTHOCTB BeniecTBa:
1.2.2 p= m
|4
Cuta. [IpuHIUIT CyNIEpIIO3UIIMM CHIL:
1.2.3 ’ o
FpaBHOL[eﬁCTB =F + F+..
Bropoii 3akon HeroToHa: mist marepuanbHoi Touku B UCO
Fl = ma,
1.2.4 L -
Ap = FAt
npu F = const
-——h—
Fpy £y
1.2.5
Tperuii 3akoH HproTOHA /17151 MaTepUAJIbHBIX TOYEK:
Fia = —F3
3aKOH BCEMUPHOIO TSATOTEHUS: CHJIbl HPUTSDKEHHUS MEXIY
TOYEYHBIMU MACCaAaMHU PaBHBI
m;m;
F=G 2
1.2.6

Cuna TSKECTH. HeHTp TSOKECTH Tella. 3aBHCHMOCTh  CHIIBI
TSDKECTH OT BBICOTHI h HaJa TOBEPXHOCTHIO IUIAHCTBI pauyCcoOM

RO:
GMm

"9 = Ry + h)?




1.2.7

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.

Cuiia TpeHUsl CKOJIbKEHUS:

Cuiia TpeHus MOKOS:

Koaddunuent tpenus

1.2.9

[aBienue:

1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpaliCHUA:

M| = Fl, rae 1 — medo cuisl

-

F

OTHOCUTEJIIBHO  OCH,  MpOXOJAlieil  4Yepe3  TOUKY
NEPIEeHIUKYISIPHO PUCYHKY

O

1.3.2

I_IeHTp Macc Teia. HGHTp MacCC CUCTEMBI MaTCPHAJIBHBIX TOYCK:

- myr; + myry+...
r].l.M. =

my; + my+...
B oaHOpOIHOM 11071€ TSKECTH
(g = const)

HOCHTP MacCC TECJIa COBIIAAACT C €TO0 LICHTPOM TAKECCTU

1.3.3

VYcnosust paBHoBecus TBEpaoro tena B UCO:
[My+M,+...=0
\[}7‘1 +F,+...=0

1.34

3akoH [lackang

1.3.5

JlaBnenue B xxujakocTu, nokosmeiics B UCO:




p =po+pgh

1.3.6

3akoH ApxuMmena:

>
>

FApx = _PBbITECH

€CIIH TeJIO0 U >KUAKOCTh nokosarcs B UCO, To

FApx = ngBbITeCH

YcioBue 1iaBaHus TEN

1.4

3AKOHbBI COXPAHEHINA B MEXAHUKE

1.4.1

HNMnynsc MmaTepralbHON TOUYKHU:

p=mv

1.4.2

NmMnynsc cuctemsl Tei:

p=pt+pt+..

1.4.3

3aK0H M3MCHECHHUS U COXpaHCHHA UMITYJIbCA:

B CO

- -

Ap = A(pl + p2+- . ) = FlBHe].LIHAt + FZBHeLLIHAt+' "

B MCO,

€ciu
Ap = A(py +p2+...) =0
€ciiu

FlBHeLLIH + FZBHeLLIH +...=0

PeakTuBHOE JBIKEHUE

1.4.4

F
ﬁ[;:ix

PaGora cunbl Ha MaoM NEepeMCIICHUUN:

:1=|}?'|-|.-'l'n.f'|-c05 a=F, - Ax

1.4.5

e
=
ol




MoUTHOCTh CUJIBL: €ci 3a BpeMst At paboTa CHIIbI U3MEHSIETCA Ha,

TO MOIIIHOCTH CHJIBI

Ad
P=— =F-p-cosn

Al

1.4.6

Kunerndeckast sHEpryusi MaTepUAIILHON TOYKHU:

mv?  p?

Eun =

2 2m
3aKOH N3MCHCHUA KI/IHGTI/I‘ICCKOf/i 3H€pFI/II/I CHUCTCMBI

matepuaibHbIX Touek: B UICO AEkun = Al + A2 + ...

1.4.7

[TorenumansHas FHEPTHS:
JUIA IIOTEHIIMAIBLHBIX CUII

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

HOTGHHI/I&J’IBH&SI OHEPTHUid MaTepHaﬂBHOﬁ TOYKHU B OJHOPOJHOM
TI0JIC TAXKECTH:

EHOTeHu = mgh

[ToTenuuanbHas 3Heprus yrnpyro 1eopMUpPOBAHHOTO Tela:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKOUW SHEPTHU:
Euex = Exam  Enoresn-
B IICO AE,ex = Agcex HEMOTEHIL. CHIs
B IICO AE, ez = 0, eCII Azcex menoresn cax = 0

1.5

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

1.5.1

TapMoHuYeckue KoIeOaHusi MaTepPUAIbHOM TOUKH. AMIUIMTYAA U
dasa xonebanuit. Kunemarnueckoe onucanue:
w(f) = Asin( @t +o,).
v () =x/'.
a(f)=(v,), =) =a +&'x=0,
TJe X - CMEIICHNE U3 PAaBHOBECHSI.
JlnHaMIYecKoe ONCaHue:

ma, = —kx,
X

rac




OTO 3HAYUT, YTO

DHEpPreTuyeckoe ONUCaHUE (3aKOH COXPAaHEHUS MEXaHUYECKOM

SHEPIrum):

-

JJU+£_JJE,;:M_I£& _

2 2 2 2

CBs13b aMITUTY/bI KOJIEOAHUI CMEIIeHNsI MaTepUalIbHOM TOUKU C

aMIUIMTY/1aMU KoJieOaHui e€ CKOPOCTH U YCKOPEHHUS:

Upee =04, @ =04

1.5.2

[lepron u yactora KosieGaHMii:

2 1

[lepuon Manplx CBOOOJMHBIX KOJICOAHWNW MAaTEeMaTHYECKOTO

MasgTHHKA:

T=2?EJI
g

[Teproa cBOOOAHBIX KOJIEOAHUN TTPYKUHHOTO MasSTHHUKA!

m
T=2m |—

k

1.5.3

BBIHY)KI[GHHBIC Konebanus. Pesonanc. PezonancHas KpuBasi

1.5.4

[Tonepeunsle U npo10ybHBIE BOJHBL. CKOPOCTh pacipoCTpaHeHus

U JUTMHA BOJIHEL:
v

A=vl =—

v

Hurepdepennius u nudpakius BOIH

1.5.5

3Byk. CKOpOCTb 3ByKa

MOJIEKVYJISAPHAS ®U3NKA. TEPMOJIMHAMUKA

2.1

MOJIEKYJISPHAS OU3NKA

2.1.1

Mopgenu cTpoeHust rasoB, KMAKOCTEW KU TBEpAbIX Teu. Ilycthb
TEPMOJMHAMHYECKas cucTemMa (Teno) cocTouT 3 N OJMHAKOBBIX

MOJICKYIIL. Torma konuuecTBO BelieCcTBa




N m
vV=—=—
Ny u

rae Ny — uucio ABOrajpo, m — Macca CUCTEMBI (Tena),

U — MOJIsIpHad Macca BEIICCTBA

2.1.2 TermmoBoe NBM>)KEHUE aTOMOB M MOJIEKYJI BEILIECTBA
2.1.3 B3anmoeiicTBrue yacTuil BemecTra
2.1.4 | Ouddysus. BpoyHoBCKOE ABIKEHHE
2.1.5 Monens naeansaoro raza 8 MKT
CBsi3b MEXIy JAaBIIEHUEM U CpelHEHd KHHETUYECKOW HSHeprueit
MOCTYIATEILHOTO TEIUIOBOTO JIBIXKCHHUS MOJIEKYJ HJI€aTbHOTO
rasa (ocHoBHoe ypaBHeHue MKT):
p=-mpv’ =En{ gy =Ena
2.1.6 3 3 L2 -
rae m0 - macca OJTHOM MOJIEKYJIbI,
_N
n=y
n - KOHIICHTPAIUs MOJIEKYJ
2.1.7 Ab6comotHas Temnepatypa: T =t +273K
CBsA3b TEMIEpaTyphl ra3a co CpeHEd KHMHETHYECKOW SHeprueiu
MOCTYNATEIbHOTO TEIJIOBOTO JBM)KCHUSI €0 MOJICKYII:
2.1.8 a:f”?rf”: 3t
72 ) 2
2.19 VYpasuenue p = nkT
2.1.10 | Moaenp uacaibHOTO raza B TEPMOJMHAMUKE:




| VparerHe Merreeesa — KianeHpora
| BeIpeveHHE [T BHYTPEHHEH SHEPIHH

VpaepHeHne MenzeneeBa — KianeiipoHa (IpHMeHHMEIE (POPMEI
3aMcH):

pV=""RT =vRT =Nk, p=PRL
T o

BripaikeHie U141 BHyTpeHHell 3HepII 0JHOaTOMHOIO HIeaIbHOIO
rasa (IpHIMeHHIMBbIe (OPMBI 3aIIICH):

U=3vRT=3Ner =32 RT —ve 1= 3 p1
2 2 2 2

Lt

2.1.11

3aKkoH ,Ha.]'II)TOHa I JaBJICHHUA CMCCHU Pa3pCKCHHBIX I'a30B:

p=pt+pt+..

2.1.12

W3ompouieccel B pa3pe’keHHOM Tra3e € IOCTOSHHBIM YHCIIOM
Mos1ekyn N (€ TOCTOSTHHBIM KOJIMYECTBOM BEILECTBA V):
m3otepMma (T = const): pV = const ,

uzoxopa (V = const):

14
== t
T cons

n3obapa (p = const):
v = t
T = cons

['paduueckoe npeacrasieHune nonporeccos Ha pV-, pT- u VT-
JarpaMMax.

OOBEIMHEHHBII Ta30BbIi 3aK0H:
V

P
— = t
T cons

JJI1 IIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

2.1.13

Hacrimennnie n HCHACBIINICHHBIC Imapkbl. KauecTBennas
3aBUCHUMOCThL IINIOTHOCTU M [JAaBJICHHA HACBIIICHHOI'O IIapa OT

TEMIICPATYPhI, UX HE3aBUCUMOCTL OT 00BEMa HACBIICHHOT'O I1apa

2.1.14

Bnaxnocts Bo3gyxa.
OTHOCHUTENbHAS BIAXKHOCTD:

¢ = Prapa (T) _ Prapa (T)
Puaceimnapa (T) Praceimnapa (T)




N3MeHeHne arperatHblX COCTOSIHUM BEIIECTBA: HCIIAPEHUE U

211 KOH/JICHCAIIUs, KUTIEHUE KUJIKOCTH
H3MeHeHne arperatHblX COCTOSIHUM BELIECTBA: IUIABIEHUE U
2110 KpUCTaJUTM3aIUS
2.1.17 | IlpeoOpa3zoBanue YHEprur B (Pa30BBIX MTEPEX0Iax
2.2 TEPMOJNHAMUKA
2.2.1 TertoBoe paBHOBECHE U TEMIIEPATYpA
2.2.2 | BHyTpeHHSs SHEprus
Tennonepenada kak crnoco® U3MEHEHUs BHYTPEHHEN dHEepruu 0e3
2.2.3 coBepIIeHHS  PaOOTHI. Konsexkuus, TEIUIONPOBOTHOCTb,
U3IIy4CHHE
KonunyecTBo TEMmoThI.
224 | YaenbHas TEmI0EMKOCTh BEILIECTBA C:
Q = cmAT
VYnenbHas Temnora nmapoodpazoBanus L: Q = Lm.
2.2.5 VnenpHas TemaoTa miaBieHus A: Q = Am.
VY enpHas TEma0Ta Cropanus TomimBa q: Q = gm
DnemeHTapHas paboTa B TEPMOIMHAMUKE:
2.2.6 A =pldV
Boruncnenue pabotsl no rpaduky mnpoiecca Ha pV-auarpamme
[1epBbIii 3aKOH TEPMOAMHAMUKH
Q12 = AUz + Ay, = (U — U1) + Ay
2.2.7
Anmna0ara:
Q12 =0= 4y, = (U; — Up) =AUy
2.2.8 Bropoii 3akon TepmoaunHamMuku. HeobpaTumele poriecchbl
[Ipunuuns! geiictBus Temnossix MamuH. KITI:
2.2.9 nzAﬂm _Quy |,‘m| |‘Lm|
ey Oy Orcaro
MakcumanbHoe 3Hauenue KI1/I. [uxkn Kapho:
2.2.10 max N =M e =ﬁj=1_;ﬂ
marp marp




2.2.11

YpaBHEHHE TEIIOBOTO OalaHca:
Q1 + Qz + Q3+: 0

OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

DneKkTpu3aius Tell U e€ MposiBICHUS. DISKTPUIECKH 3apsa. JIBa
BUJA 3apsaa. OJIEMEHTApHbIM 3JIEKTpUYECKUM 3aps]. 3aKkoH

COXPAHCHUS IJICKTPHUICCKOI'O 3apaa

3.1.2

B3aumoneiictue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJIHOPOJHOM BEIIECTBE C AUIIEKTPUUECKOMN

MMPOHUIACMOCTBIO &£

F=k|‘?1|'|:]:: 1 _|‘?1|"?:

g1 dmee, 17

Onektpruueckoe nose. Ero neicTere Ha 3lIeKTPUYECKUE 3apsibl

3.14

Hanpsok€HHOCTB 3IIEKTPUUECKOro MOJIs:

>

o F

erpo6Hb117I

[Tone ToueuHoro 3apsiaa:
E.=k—
T 7'2

OJHOPOJHOE II0JIE:

-

E = const.

KapTtunbl TuHUN HanpsHKEHHOCTH ATUX MOJICH

3.1.5

IToTeHIManbHOCTh AMEKTPOCTATUUECKOTO TTOJIS.
PazHOCTh MOTEHIMATIOB U HAMPSIAKECHUE:
Az = q(P1 — ¢2) = —qAdp = qU.
IToTeHimanbHas 3HEPTUS 3apAIa B 3JIEKTPOCTATUYECKOM I10JIE:
W =q¢
A=—-AW

ITorenuman QJICKTPOCTATUYCCKOT'O TTOJIA:

¢_ﬂ
T q

CBs3b HaHpH)KéHHOCTI/I noJji1 M pa3sHoCTU NOTCHIHUAIIOB I




OJHOPOIHOTO AekTpocTtaruueckoro nois: U = Ed

3.1.6

[IpuHIMNO cyneprno3uuy EKTPUIECKUX TOJICH:

- - -

E =E1+E2+,¢ =¢)1 +¢)2+

3.1.7

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIO0JIE.
VYcnoBue paBHOBECHS 3apsI0B: BHYTPU ITPOBOJHUKA
Et=0

BHYTPH U HA MIOBEPXHOCTH IIPOBOJIHMKA () = const

3.1.8

JIudNeKTpUKH B DIEKTPOCTATHYECKOM TioJie. JludnekTpuyeckast

IMPOHUITACMOCTDb BCIICCTBA €

Konnencatop. DiekTpoéMKOCTh KOH/IEHCATOPA:

q
C==
U

DeKTPOEMKOCTD TIIOCKOTO KOHICHCATOPA:

£&pS

d

3.1.10

HapannenLHoe COCIMHCHHUEC KOHACHCATOPOB!:

q=1q1 +q2+...,U1 = UZ =-";Cnapaml _Cl +C2+...

[TocnenoBareapHOE COCTUHEHUE KOHICHCATOPOB:

1 1 1
U=U1+U;....,q1 = q2 :”"C =C—+C—+...
nocJ 1 2

3.1.11

3Hepr1/1>1 3apsXKCHHOI'O KOHACHCAaTOpa:

U CU? 2
2 2 2C

3.2

3AKOHBI I[TOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

Ag

ﬂ.rﬂ_}ﬂ

[TocTosauubiii Tok: I = const

s moctostHHOrO TOKa = It

3.2.2

YcaoBus CYIICCTBOBAHUSA SJICKTPUUCCKOI'O TOKA.

Hanpsokenne U n DJIC E




323

3akoH Oma 11 yyacTKa LeNH:

I_U
"R

324

DIIEKTPUYECKOE COIMPOTUBIICHUE. 3aBUCUMOCTb COIPOTHUBIICHHS
OJTHOPOJHOTO TIPOBOJHUKA OT €r0 JUTMHBI U CEYCHUs. Y ICIbHOE

COIIPOTHUBJICHHUEC BCIICCTBA.

l
R:pg

3.25

Ucrounuku Toka. 9JIC ucTouHnKa TOKa:

ACTOpOHHI/IXCI/IJI

q

E =

BHyTpeHHee conpoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon Oma a5 moJHOM (3aMKHYTOM) snekTpuueckoi nenu: E =

IR + Ir, oTkyna

3.2.7

HapannenLHoe COCAMHCHHE IIPOBOJHNKOB!

[=11+12+..,Ul=02=_,,

1 1. 1.
Rnapann Rl RZ

HOCJ’IGI{OB&TCJ’IBHOC COCOAUHCHUC IIPOBOJIHUKOB!
U=U1+02+..,11=12=..,
RHOCJ'I = Rl + RZ +...

3.2.8

Pabora snexrpuueckoro Toka: A = IUt.
3akoH Jlxoyns — Jlenua:

Q =I?Rt
Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t




3.2.9

MOLIHOCTB 3JIEKTPUYECKOTO TOKA:

Ad
P=— =IU

At Ar—0
TeroBast MOIITHOCTB, BBIAESEMAs HA PE3UCTOPE:

P=PrR=2=1U
R

[¥]

MomnocTs HecTOUHMKA TOKA:

MCTCH:IT

At Ars0

3.2.10

CBOOO/IHBIE HOCUTENHU SJIEKTPUUECKUX 3aps]I0B B IPOBOJHUKAX.
MexaHu3MBbl TPOBOJUMOCTH TBEPABIX METAUIOB, PAaCTBOPOB M
pacIuiaBoB JNEKTPOJIUTOB, ra3oB. [TomynpoBOTHUKH.

[TomynpoBOAHUKOBBIN THOL

3.3

MATI'HUTHOE IIOJIE

3.3.1

MexaHn4eckoe B3aUMOJICHCTBME MarHMTOB. MarHWTHOE TOJIE.
Bexkrop MarmuTHOM uHAYKOUU. [lpuHOMO — cynepno3uinuu

MAaTrHUTHBIX IOJIEH:
B = Bl + Bz +. -

JIvHMM MHIYKUMKM MarHATHOTO noJjisl. KapTuHa nuHuA MHAYKIUA
MarHUTHOTO ITOJIS TTOJIOCOBOTO M IOJKOBOOOPA3HOTO TIOCTOSTHHBIX

MAarHuToOB

3.3.2

OnbIT Dpcrena. MarautHoe noJie mpoBoJAHMKA ¢ TokoM. KapTuna
JUHUM  MHIYKIUH MarHUTHOTO TMOJIA  JUIMHHOTO — IPSIMOTO
MPOBOJAHMKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHUKA, KATYIIKU C

TOKOM

3.33

Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYUHA:
F4, = IBlsina

-

TAC 0 — YIr'oJI MCKAY HAIIPABJICHUEM IIPOBOJHHUKA U BEKTOPOM B

334

Cuna JlopeHua, €€ HanpaBJI€HUE U BEJIMYNHA:
Fron =1 g | vBsina
Jlop q

-
>

IZI€ 0 — YTOJI MEXAy BEKTOpaMU v U B
JIBukeHNE 3apsHKEHHOM YacTHIBl B OJHOPOJHOM MarHUTHOM
noJie
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OJIEKTPOMAT'HUTHAA MHAYKOUA

IToToX BEKTOpa MarHUTHOM UHAYKLIUHU:
® = B,S = BScosa

34.1 .
7 B
4
G2
3.4.2 | SBnenue snexkrpoMarHUTHON MHAYKIMU. DJ1C MHAyKIUN
3aKOH 3JeKTpOMarHuTHOM nHaykuun Papanes:
AD
3.4.3 E = :—(CI:I'r
N I
A=)
\{3 in’
Ay
.
OJIC uHAYKIMHA B TPSIMOM MPOBOAHUKE JUTMHOH 1, IBMIKYyIIIEMCS
344 €O CKOpoCThiO v (v L [)
B OJIHOPOJHOM MarHuTHOM IoJe B:
| E; |I= Blvcosa
IZI€ 0 — YTOJI MEXAy BEKTOpOM B 1 HOpMalIblo n K INIOCKOCTH, B
KOTOPOM JIEKaT BEKTOPBI [ U v
3.4.5 IIpaBuno Jlenna
WNHIyKTUBHOCTB:
L D
Iy
3.4.6 i © = LI
Camounnaykuus. 9/1C caMOMHIyKIINY:
A
E,=-L—| =-II,
Ay
3.4.7 OHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM:




W_LIZ
L=

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHMA 1 BOJIHbI

Konebarenbusiit  koHTYp. CBOOOJHBIE  AJIEKTPOMAarHUTHbBIE

KoJIeOaHUs B UJCATHHOM K0JIeOATEIFHOM KOHTYpE:
[q[ £) = S0 O + ) )

]I['r:] =q;=mqmcos['mr+::pﬂ:] =I__ cos(ot +q,)

3.5.1
®opmyna TomcoHa:
T =2nVLC
OTKyJa
21 1
wn=-—=—
T +LC
CBA3b aMIUIUTYABl 3apsija KOHAEHCATOpa C aMIUIMTYIOW CHJIbI
TOKa TIPU CBOOOJHBIX DJIGKTPOMArHUTHBIX KOJCOAHHMSIX B
UJCTPHOM KOJIeOaTEIbHOM KOHTYpE:
_ Lo
gm -
)]
3aKOH COXpaHEHUsS DSHEPrUU B HACAIBHOM KOJIEOATEIHHOM
3.5.2
KOHTYpe
3.5.3 BoinyxeHHbIe 35IeKTpoMarHuTHbIE KosieOanus. Pesonanc
[Tepemennniii Tok. IIpow3BoacTBO, mepemada W TMOTpeOICHUE
3JIEKTPUYECKON SHEPrUU
3.54 . . . .
cu® LIT CU- Lr-
+ = R = TR = const.
2 2 2 2
CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
355 BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
E1Blc
3.5.6 [Ikana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

OJICKTPOMAIrHUTHLBIX BOJIH B TCXHUKC U 6BITy




3.6

OIITHUKA

3.6.1

[IpssMonIMHENHOE pacIpOCTPAHEHUE CBETAa B OJHOPOJHOM cpere.

Toueunslit uctounuk. Jlyd ceera

3.6.2

3aKOHbI OTPa’KEHHUS CBETA.

Q
Il
=

ol P

Ve

3.6.3

[TocTpoenne n3o0pakeHu B MIIOCKOM 3epKaie

3.6.4

3aKOHBI IPEJIOMIICHUS CBETA.
[Ipenomiuenue cBera:
nysina = n,sinf.

AGCOIIOTHBIN MMOKa3aTeab NPEeIOMICHHUS:

c
Nagec = ;

OTHOCHUTENBHBIN MOKA3aTeNb IPETOMIICHUS:
n "

1 U2

nOTH

XoJ y4de B IpU3Me.
\"1 = \'2 . .”1}.1 = .”2}.2
CooTHOIIEHHE YacTOT U COOTHOIIEHHUE JIIMH BOJIH IIPHU MEpPEX0/ie

MOHOXpPOMATHYCCKOI'0 CBE€Ta YCPE3 TIpaHULy pasaciia ABYyX

OIITUYCCKUX CPCI:

3.6.5

Hny<mn 1y

O &
[lonHOE BHYTpEHHEE OTPaKECHHUE.
[IpenenbHbIi yroil oJIHOr0 BHYTPEHHETO OTPaKEHUS:
1 n,

Sinay, = =
P Nory ny




3.6.6

Cobuparomue W pacceuBarolive JUH3BL. TOHKas JIMH3A.

DOKYCHOE pACCTOSTHUE U ONTHYECKasi CHJIa TOHKOM JIMH3BI:

3.6.7

®opmysia TOHKOHN JIMH3BI:

1+ 1
d F

=

VBenuueHue, JapacMoe JIMH30M:

=

h_If]
H d

F\ h

f

o

B ciyuae paccenBaroniei JuH3bI:

3.6.8

1
D0=F =—-0,
D

h |fl
ik

Xoa Jyda, MPOILEIIEro JUH3Y 0] MPOU3BOJIBHBIM YIJIOM K €&
raBHOM onTudeckod ocu. [loctpoeHue n300pakeHUH TOYKU W
OTpe3Ka MPsIMOM B COOMPAIOIIUX M PACCEUBAIOLIUX JIMH3AX U UX

CHUCTCMaAx

3.6.9

doroanmnapaT Kak ontudeckuil mpubop. ['ma3z kak onruyeckas

CHUCTCMa

3.6.

Wntepdepenius cBera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS
HaOII0/IeHUs] MAaKCUMYMOB U MUHMMYMOB B MHTEP()EPEHIIMOHHOM

KapTUHE OT ABYX CI/IH(I)EBHBIX KOTCPCHTHBIX NCTOYHUKOB:




A
MAKCIIMYMBI — A=2m > M= 0,£1.£2,£3....,

Y

7

v
MITHIIMYMEI — A= 2m+l,];, m=0,t1,£2 £3 .

i

Hudpakmus  cera. JudpakumonHas pemérka. YcioBue
Ha6JIIOI[eHI/I$I TJIaBHBIX MAaKCMMYMOB IIPpHU HOPMaJIbHOM IaJCHUU

MOHOXPOMAaTHYECKOTO CBETa C JJIMHOW BOJHBI A Ha PEIMIETKY C

3.6.11
nepuojom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Jucnepcus cBera
4 KBAHTOBAS ®U31KA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
4.1.1 I'mnote3a M. Ilmanka o kBantax. ®opmyna [1nanka: E = hv
®oT1oHbl. DHeprus (HoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmmynbe ¢oToHa:
_E h h
]
4.1.3 dotordpdext. OnbiTel A.I'. CToserosa. 3akoHsl poTodddekra
VYpaBuenue DitHmreiHa s GoTodddexra:
E¢0T0Ha = ABbIxoJa + Eyyumax;
rae,
hc
4.1.4 EqJOTOHa =hv = 7’
y . = hc
BbIXOJa — v}(p - AKp
2
mv
Eunmax = % = eUsan
JlaBneHue cpera.
4.1.5 JlaBieHue cBeTa Ha MOJHOCTHIO OTPAKAIONIYIO IOBEPXHOCTh U Ha

IMMOJIHOCTBIO TTOTJIOINAKOIINYIO ITIOBEPXHOCTDH




4.2

OU3NKA ATOMA

4.2.1

[Inmanerapnas Mozenb aroMa

4.2.2

[Moctynate bopa. Wsnydenue u mnoryomeHne (OTOHOB TIpU
Hepexo/Jie aTOMa € OJJHOTO YPOBHS PHEPIUU Ha JPYroil:

hv, = he =|E” —Em|

mnr - .
Y

4.2.3

JInHelyaTele CIEKTPBI.

CrexTp ypoBHEH SHEPTUU aTOMa BOJOPOJA!

~13,63B
E,-——

"

, n=1,23 _.
n*

4.3

OU3NKA ATOMHOI'O AJ1PA

4.3.1

Hyxnonnas mozaens simpa ['eiizenbepra — UBanenko. 3apsiy sipa.

MaccoBoe uncino siapa. M3otomnst

4.3.2

PagnoakTUBHOCTE.

Annda-pacnam:
A A 4
zX—>7-Y+ ,He

bera-pacnan.

DNeKTPOHHBIN B-pacna:

A A [ J——
zX—=> Y+ je+v,

[TosutpoHHsIi B-pacnan:
A A 0=, .,
sX—= Y + e+ v,

FaMMa—I/ISJ'Iy‘IeHI/IC

4.3.3

3aKkoH PaIUOAKTUBHOI'O pacliajia:

-t
N(t) = Ny % 2T

HYCTL m — MaccCa paIluOaKTUBHOI'O BCIICCTBA. Torna

-t
m(t) =mgy*2T

4.3.4

H)IepHBIC pCaKkIuu. HGHCHI/IC N CUHTC3 SAJCP




YYEBHO-METOINUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®uzuka; yrnyosnenHoe odyuenue 10 kracc/ Kabapaun O.D., OpnoB
B.A., OBenuuk D.E. u np.; nox penakuueit [lunckoro A.A., Kabapauna
O.®. AkumonepHoe o0mectBo «M3narensctBo «lIpocBenienne»

2. ®usuka, 11 kinacc/ Kadapaun O.®D., 'nazynoB A.T., Opnos B.A. u
npyrue; noj penakiueit [Tuackoro A.A., Kadapauna O.®D.,

AKIII/IOHepHOQ O6IIICCTBO ((HB)I&TCHBCTBO «HpOCBﬁIIIGHI/IG»
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