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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3nKe HA ypoOBHE CpeAaHero oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TpeOOBaHWU K pe3yJbTaTaM OCBOCHHSI
OCHOBHO 00pa3oBatenbHOM nporpammel, ipeactaBiieHHbIx B I'OC COO, a Takxke
c yu€éroM (eneparbHON paboueld mporpamMmbl BocmHuTaHus W KoHnenuu
npenoaaBanus yueOHoro npeamera «Dusnkay B 00pa30BaTeIbHBIX OpTaHU3AIHIX
Poccuiickoit ®enepanuu, peaau3yrouux OCHOBHbIE 00pa30BaATEIbHBIE IPOTPAMMBI.

[Tporpamma 1o ¢usuke onpenenseT o0s3aTeaIbHOE MPEAMETHOE COJEpKaHuE,
yCTaHaBIUBAET PEKOMEHIYEMYIO TOCIEA0BATEIHbHOCTh U3yUCHUS TEM U Pa3/iesioB
y4eOHOro TpeaMeTa ¢ yu€TOM MEXKMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3CH,
JIOTUKM y4eOHOTO TMpOIECcca, BO3PACTHBIX OCOOEHHOCTEM  OO0yYaroluxcs.
[Iporpamma 1o ¢usuke naé€T MNpeACTaBICHHE O IeNIX, COAEpX aHuu, oOIeH
CTpaTeTuu OOY4YEHUs, BOCIHUTAHUS U PA3BUTHS OOYYAIOIIUXCS CPEACTBAMU
yaeOHoro npeamera «Pu3rka» Ha yriayOJaEHHOM YPOBHE.

W3ydenune kypca (pu3uku yriayOJaEHHOTO YPOBHS TIO3BOJISIET PEaM30BaTh
3a/1la4u MPOQEeCCUOHATLHON OPUEHTAIIUU, HAMPABIEHO HA CO3JaHUE YCIOBUM NS
MPOSIBJIICHUS] CBOMX HHTEIUIEKTYyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxXIbIM
OOy4arolmumMcsi, KOTOpble HEOOXOIUMBI [UIsl TPOJOJDKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodhecCHOHATBHOTO O00pa30BaHUS 1O PA3IUYHBIM  (UBHKO-
TEXHUYCCKUM U MH)KCHEPHBIM CIICITUATBHOCTSIM.

B nporpamme o ¢usnke onpeaensroTcs IIaHupyeMble pe3yabTaTbl OCBOCHHUS
Kypca (U3NKH Ha YPOBHE CpemHEro ooOImero oO0pa3oBaHUs: JHYHOCTHBIC,
MeTanpeIMeTHbIe, TMpeaMeTHbie (Ha  yrayonéHHoMm  ypoBHe).  HayuHo-
METO/I0JIOTHYECKON OCHOBOM [UIsi pa3pabOTKH TpeOOBaHUM K JIMYHOCTHBIM,
METamnpeMETHBIM W TPEIMETHBIM pe3yJibTaTaM OOYyYaroIIUXCsl, OCBOMBIIIHMX
nporpamMmmy o (pu3uke Ha ypoBHE CPEJIHETO 001Iero o0pa3oBaHus Ha YriTyOJa€HHOM
YPOBHE, SIBIIETCS CUCTEMHO-ACSTEIBbHOCTHBIN MOIXO/T.

[Tporpamma no ¢usuKe BKIIOYAET:

IUTaHUpYEMbIe Pe3yIbTaThl OCBOCHHS Kypca (DM3HKHU Ha YIITyOJIEHHOM ypOBHE,
B TOM YHCJIE TIPEIMETHBIE Pe3yJIbTaThl [0 ToJaM O0yUeHHUS;

coziepkanue yuyeoHoro npeamera «Pu3nkay 1mo rogaM oOy4eHHsl.

[Iporpamma 1o ¢Qu3uke uMEeT NPUMEPHBI XapakTep U MOXKET ObITh
MCII0JIb30BaHa YUUTEISIMU (DU3HUKH JJIsI COCTABJICHHS CBOMX PabOYMX MPOrpamm.

[Iporpamma mo ¢u3nuke HE CKOBBIBAECT TBOPUYECKYIO MHUIIMATUBY YUHUTEIICH U
MPENOCTABISET BO3MOXKHOCTU IS peIU3allii  Pa3IMYHBIX METOJIUYECKHUX
MOJXO/IOB K TPErnojaBaHui0 (GU3NKKM Ha YrayOJE€HHOM YpOBHE MpPH YCIOBUU
COXpaHEHUs 0053aTeIbHON YaCcTH COJEPKaHUs Kypca.

du3nka Kak Hayka O Hambojee OOIMMX 3aKOHAX MPUPOJbI, BHICTYIMAas B
KayecTBE y4eOHOTro MpeaMeTa B MIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHMM 00 okpykatomem mupe. LIIkonbHbIN Kypc HU3UKHA — CUCTEMOOOPA3yOIMUN
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB W SBJICHUM, H3y4yaeMbIX XHMHEH, Ouoioruei,
dbusmyeckoir reorpaduerd u acTpoHoMuel. lcmomp3oBaHME W aKTUBHOE
npuMeHeHue (U3MUECKUX 3HAHWM OMNpeAeNno XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cpepe IHEPTeTHUKHU, TPAHCIIOPTA, OCBOSHHUS KOCMOCA,
MOJIYYCHHUS] HOBBIX MAaTE€pPHANIOB C 3aJaHHBIMH CBoMcTBamu. M3ydyeHue ¢Guszmku
BHOCHUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KAPTHUHBI MHPA
oOy4aromierocsi, B pOpMUPOBAHUE YMECHHUI MTPUMEHSATHh HAYYHBIA METOJ TTO3HAHUS
MIPY BBIMOJTHEHUN UMH YIEOHBIX HCCIICIOBAHUH.

B ocHOByY Kypca (pu3uku Ha ypoBHE CpeAHEro o01Iero o0pa3oBaHus MOJIOKEH
pSI uaeH, KOTOPble MOXKHO pacCMaTPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJCPKUT MaTepuall U3 BCeX pa3ziesioB GU3UKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3UKHU.

Hoea zenmepanuzayuu. B COOTBETCTBUM C HEW Marepual Kypca (QU3NKU
o0beUHEH BOKpYr (u3nueckux Teopud. BemymmuMm B Kypce sBISIETCS
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUU, BEUIECTBE U
nouie.

Hoea cymanumapuzayuu. EE peanuzanys NPEINOJaracT HCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHAaNa (U3UYECKOW HAayKHU, OCMBICICHUE CBSA3U Pa3BUTHUS
(U3UKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU TPOOIeMaMH.

Hoea npuknaonoit nanpaenennocmu. Kypc Qusuku yriry0JI€HHOTO YpOBHS
MPEANoJiaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTHYECKHUX
MPUJIOKEHUN M3YyYEHHBIX TEOpUHA W 3aKOHOB. IIpu 3TOM paccmarpuBaroTcsi Ha
YpOBHE OOIIMX TMPEACTABICHUI W COBPEMEHHBIE TEXHUYECKHUE YCTPOICTBA, U
TEXHOJIOTHUHU.

Hoea Ixonocuzayuu peanusyercs IMOCPEICTBOM BBEIECHUS 3JIEMEHTOB
COJIEpKaHUsI, TOCBSIIEHHBIX OSKOJOTHMYECKUM MpobJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHUKU M TEXHOJOTUM, a TakkKe OOCYXIEHUS
npo0sIeM paloOHAIBHOTO MPUPOJONOIB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

OcBoeHue cojiepkaHusi IPOrpaMMBbl Mo (PU3UKE JTOJHKHO OBITh MMOCTPOCHO Ha
MPUHIIUIIAX CUCTEMHO-IESATENBbHOCTHOTO Noaxonaa. st Gu3nku peanusaius 3THUX
MPUHIIMIIOB 0a3UpyeTcsl Ha UCIIOIb30BAHUN CAMOCTOSTEILHOTO HKCIIEPUMEHTA Kak
MIOCTOSTHHO JelcTBYIOIIero ¢akropa ydeOHOro mporecca. s yrimy6iaéHHoro
VPOBHSI — 3TO CHUCTEMA CaMOCTOATEIIBHOTO YYEHUYECKOTO 3SKCIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTANbHBIE YYEHUYECKHWE OIbITHI NpPU HU3YYEHUH HOBOTO
MaTtepuana, JabopaTopHbie pabOThl U pabOTHl pakTUKyMa. [Ipu 3TOM BO3MOKHBI



JBa crioco0a peanu3anuu Gu3ndeckoro mpakTukyma. B mepBom ciyyae mpakTUKyMm
npoBoauTcs 6o B koHie 10 m 11 xmaccoB, nmubO mociie EPBOrO U BTOPOTO
MOJIYTOJUHN B Ka)XJOM U3 3TUX Ki1accoB. BTopoit cnoco6 — 3To uHTerpanus padot
MpPaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX PabOT, KOTOpHIE MPOBOASTCS B Ipoliecce
u3ydeHus: paszzuena (temol). [Ipu sTom moa paboTamu MpakTUKymMa MOHUMAETCS
CaMOCTOSITENIFHOE ~ HCCIIEIOBAHUE, KOTOpPOE TMPOBOJUTCS IO PYKOBOJACTBY
CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIAr0OBOM HHCTPYKIIUU.

B nporpamme mo ¢usmke cucreMa YUYEHHYECKOTO JKCIEPUMEHTa,
7a00paTOpHBIX pabOT W MPAKTUKyMa MpeACTaBiIeHa €AUHBIM TepedHeM. Bwioop
TEMaTUKH JIJI1 3TUX BUJOB YUYCHHUYECKHX IMPAKTUYECKUX PabOT OCYIIECTBISETCS
y4acTHUKaMH 00pa30BaTEIBHOTO MPOIIecca UCXOs U3 0COOEHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUA M OCHameHus kaOuHeTa ¢usuku. [lpu stom oOecneunBaercs
OBJIAJICHUE OOYYAIONMMHUCS YMCHHUSIMH TIPOBOAUTH TIPSAMBIE M KOCBCHHBIC
U3MEPEHMsI, MCCIEIOBAHMS 3aBUCHUMOCTEH (PU3UYECKUX BEIMYMH M TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHWE YAENSETCs PEIICHUIO PACUETHBIX U KAYeCTBCHHBIX 3a/1a4.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPHUOPUTETOM SBJISIOTCS 3a7a4d C SBHO 33aJJaHHOU
Y HESBHO 3aJJaHHOM (hM3HUECKON MOJIEIbIO, MO3BOJISIONINE IPUMEHITh U3YYCHHbBIC
3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOT0 paslieflia Kypca, Tak U HHTErpupys
MPUMEHEHUE 3HAHUN U3 Pa3HBIX pa3zesoB. J[Jisg KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABJIAIOTCS 3aJaHusl Ha OOBSCHEHHUE/TIPEJICKA3aHhe MPOTEeKaHUs (U3HMUECKUX
SIBJICHUI W TIPOIIECCOB B OKPYKAIOMIEH KU3HH, TpeOyromme BrIOOpa Gu3nIecKon
MOJIEIIN IS CUTYaIluu TIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuaibHO-TEXHUIECKOMY
o0ecrniedeHunto yueOHOro npoiecca Kypc Gu3uKu yriyOJaéHHOTO YpOBHS Ha YpOBHE
cpenHero oOmero o0pa3oBaHUs JODKEH H3Y4aThCsl B YCIOBHSIX MPEIMETHOTO
kabuHeta. B kaOuHere ¢u3MKU NOKHO OBITH HEOOXOAMMOE J1abOpaTOpHOE
000pyTOBaHUE IS BHITIOJHEHUS YKa3aHHBIX B POTpaMMe 1o PU3HUKE YUEHUIECKIX
OTBITOB, JAOOPATOPHBIX PadOT U padOT MPAKTUKYMA, a TAKXKE IEMOHCTPAIMOHHOE
o0opy1oBaHUE.

JleMoHCTpalmoHHOE 00OpyAOBaHHE (POPMUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIbHOW JIOCTATOYHOCTH UM  00O€CIEeYMBAET IOCTAHOBKY
MEPEYNCIICHHBIX B TporpaMme 10 (HU3WKE KIIOYEBBIX JEMOHCTpAIUil s
UCCJIENOBAHUS  W3Y4YaeMBIX SIBJICHUHA U  TPOLECCOB, OSMIHUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpynOBaHUE [JIi YYCHHMYECKHUX MPAKTUYECKUX padboT
dbopmupyeTcss B BUAE TEMATHYECKUX KOMILJIEKTOB M OOECIEYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOyyaromuxcs. TeMaThuyeckue KOMILUIEKThI
7ab0paTOpHOTO O00OPYIOBAHUS JOJDKHBI OBITH MOCTPOSHBI HAa KOMILIEKCHOM



WCIIOJIb30BAaHUM AHAJIOTOBBIX W IUGPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BUJIE ITU(DPOBBIX J1A0OPATOPHIA.

OCHOBHBIMHM LIENISIMU U3Y4YeHUS (PU3UKU B 00111€M 00pa30BaAHUHU SIBIISIFOTCS:

dbopMHupoBaHWE WHTEpPECAa U CTPEMIICHHUS OOYYalolUXCS K HaydHOMY
U3YYEHUIO TPUPOJbI, PA3BUTHE WX HWHTEUIEKTYalbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE TMO3HAaHUA M (HOPMHUPOBAHUE
HCCJIEIOBATEIHLCKOTO OTHOMICHHUS K OKPY)KAIOIIUM SIBJICHUSIM;

dbopMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yJibTaTa M3y4YCHHs] OCHOB
CTpOEHUS MaTepuu U PyHTaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopmMupoBaHrue YMEHUN OOBSICHATH SIBJICHUS C HCIOJIb30BaHUEM (DU3NUECKUX
3HAHWH W HAYYHBIX JI0KA3aTEIIbCTB;

dbopMHpOBaHNE TPEACTABICHUNH O poJin (U3UKH JUISI Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TCXHUKHU M TEXHOJIOTHIA,

pasBUTHE IpeICTaBICHUN 0 BO3MOHBIX cdepax Oymyuei
poeCCHOHATBLHON  ICSITCIBHOCTH, CBS3aHHBIX C (DU3UKOH, TIOATOTOBKA K
JaabHelIeMy 00y4eHHUIO B 3TOM HaIllpaBIICHUH.

JocTikeHre 3TUX Liened o0ecreynBaeTcs pPEelICHHEM CIEAYIOIMX 3a1ad B
npoliecce u3ydeHust Kypca pU3UKU Ha YPOBHE CpeHEro o01ero oopa3oBaHus:

IpPUOOPETEHNE CUCTEMBI 3HAHHMK 00 OOIMX (U3HUUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIOUasg  MEXaHUKy,  MOJICKYJAPHYIO  (PU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY U DJIIEMEHTHI aCTPODU3UKH;

dbopMHpoBaHrE YMEHUI IPUMEHSITh TEOPETHUECKUE 3HAHUS JJIsT OOBSICHEHUS
bu3MYecKuX SIBICHUM B TPHUPOAEC M I MPUHATHSA MPAKTHUUECKUX PEHICHU B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33724 C SIBHO 33/IaHHON (PU3NYECKON
MOJIEJNIbIO, 3aJlay, MOAPa3yMEBAIOUIUX CAMOCTOSATENBHOE CO3JaHue (PU3HUECKOU
MOJIEH, aJCKBaTHOM YCIOBHSAM 3aJayd, B TOM UHCIE 3aJad HHXKEHEPHOIO
XapakTepa;

MOHMMaHUE (U3NYECKHX OCHOB W TIPUHITUIOB JEUCTBHS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOILIECCOB, UX BIMUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHHE METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS W MPOBEACHUS
GU3MYEeCKUX  OKCIEPUMEHTOB, aHAM3a W HWHTEpHpeTanud  HWH(popMaImu,
OTIpEJIEIICHHS] IOCTOBEPHOCTH TIOJYUYEHHOTO PE3yJIbTaTa;

CO3J]aHUE YCJIOBHM ISl pa3BUTHS YMEHUHM MPOEKTHO-UCCIEAOBATENIbCKOM,
TBOPUYECKOU JIEATEIBHOCTH;

pa3BuTHE UHTEpeca K chepam NMpoPecCHOHATBHON NeATEeIbHOCTH, CBI3aHHON
¢ (PU3BUKOM.



B cootBerctBuu ¢ tpeboBanusiMu OI'OC COO yrayOnéHHBIA YpPOBEHB
u3ydeHus: ydyeOHoro mpeamera «@Pu3Mkay Ha YpPOBHE CpEIHEro OOIIEro
oOpa3oBaHus BbIOMpaeTcss OOYYAIOIIMMHUCS, [UIAHUPYIOIMIMMH —TIPOJOJIKEHUE
o0pa30BaHuUs 0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOUIIS.

Ha mzyuenne pusuku (yrimyO0iaEHHBIN YPOBEHb) HA YPOBHE CpPEAHEr0 0OOIIEro
obOpazoBanus orBoguTcs 340 gacoB: B 10 kiacce — 170 gacoB (5 4acoB B HEACIIO),
B 11 kiacce — 170 yacoB (5 4yacoB B HEJEIO).

[Ipennaraemslii B mporpamme no (U3MKe NepeueHb JIabopaTOpPHBIX U
MPAKTUYECKUX pabOT SBIACTCS PEKOMEHJOBAaHHBIM, YUYUTEIh JETAET BBIOOP
MPOBENCHUS JTA0OPATOPHBIX PAOOT W OMNBITOB C YYETOM HMHAMBUAYAIbHBIX
O0COOEHHOCTEH 00yUYarOIIUXCS.



COJEPXXAHME OBYYEHUA
10 KIIACC

Pa3nen 1. Hayunbiii MeTOx MO3HAHUS NPUPOABI.

®dusrka — pyHIaMeHTaabHas HayKa o npupoje. HayuHbiit MeTon mo3HaHus U
METO/Ibl UCCIIEIOBAHUS (PU3NUECKUX SIBICHUM.

DKCHEepUMEHT U Teopus B Ipolecce no3HaHus npuponabl. HabOmronenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl u3MepeHus (PU3NYECKHX BEJIMYUH (aHAJIOroBble U LHU(PPOBHIE
WU3MEpPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI).

[TorpemHoct  u3MepeHud  ¢u3Mueckux BeauuuH (abcoiioTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (HU3NUIECKUX SBICHUN U MPOIECCOB (MaTepHalibHAs TOYKa,
a0CoIOTHO TBEPAOE TEIO0, UI€aNIbHAS )KUIKOCTh, UJI€aTbHBIN Ta3, TOUCUHBIN 3apsi).
['unore3a. Pu3nM4EeCKN 3aKOH, TPaHULIBI €70 TPUMEHUMOCTH. Du3nueckas Teopus.

Pons u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKOW JeATEIbHOCTH JIIOJEH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKMUKYM.

W3mepeHne cuiibl TOKA U HAMPSKEHUS B LIETIH TOCTOSIHHOT'O TOKA MPH MOMOIIU
aHAJIOTOBBIX U LIM(PPOBBIX U3MEPUTEIIBHBIX IPUOOPOB.

3HakoMcTBO ¢ 1M(ppoBoi nadopaTtopueil mo ¢usmuke. [Ipumeps u3mepenus
(bU3UYECKUX BEJIMUUH MPU TOMOITH KOMITbIOTEPHBIX JIATUHUKOB.

Paszpnes 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBHKeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcuéra.

[Tpsimast u oOpaTHas 3a7ja4l MEXaHUKH.

Pannyc-BexkTop MarepuanbHOM TOYKH, €ro NPOEKUMH HAa OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemernienne, CKOpPOCTb (CpemHsiE CKOPOCTb, MTHOBEHHAs CKOpPOCThb) U
YCKOpPEHHE MaTepUaIbHOM TOYKHM, HUX IMPOECKUUU HAa OCHU CHCTEMBI KOOPAMHAT.
CnoxeHue nepeMeIeHni ¥ CII0KEHNE CKOPOCTEN.

PaBHOMEpPHOE M paBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKECHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS U IIyTH MaTEpUAIIbHON TOYKH OT BPEMEHHU U HX
rpaduky.

CBoOosHOE TMajieHHe. YCKOpEHHE CBOOOJHOro TmajeHus. J[BuxkeHue Tena,
OpOIIEHHOIO0 MOJ YIJIOM K TOPU30HTY. 3aBHCHMOCTb KOOpPJMHAT, CKOPOCTH M
YCKOpPEHUsI MaTepUaIbHOM TOUKH OT BpPEMEHU U UX TpadUKHu.



KpuBonuHenHoe naBwxkeHue. JIBH)KEHHE  MATEPUAIbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBasg W JHHEHHas ckopocTh. llepron u yactoTa oOpaieHus.
[lenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TaHT€HIMAIBHOE) U MOJIHOE
YCKOPEHUE MaTepHAIbHOU TOYKH.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHYECKUE TIPOLECCHI: CIUIOMETD,
JBUKEHUE CHAPAOB, LIEMHbIE, IIECTEPEHYATHIE U PEMEHHBIE NIEPEIaYl, CKOPOCTHBIE
JTUQTHI.

Jemoncmpayuu.

Mogenbs cucteMbl OTCUETA, WILTIOCTPALMS KUHEMATUYECKUX XapaKTePUCTHUK
JIBH>KCHUSL.

CrocoOblI HcciieJOBaHUS JBKECHUM.

Hnnroctpanus npeneapbHoro nepexona i i3SMEpeHHe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMXKEHUHN C UCIIOIB30BAaHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBukeHus Tena, OpOIIEHHOTO MO YIVIOM K TOPH30HTY U
TOPU30HTANBHO.

Hamnpagiienune CkopoCcTH npu JBUKEHUU IO OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHEHUE NIyTEH, TPACKTOPHI, CKOPOCTEW NBUKEHUS OJTHOTO U TOTO XK€E Tena
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

M3yyeHne HepaBHOMEPHOIO JBUKEHUS C LIEJBI0 ONPEIEICHUS] MTHOBEHHOMN
CKOPOCTH.

N3mepeHne ycKOpeHus IpU MPSIMOJUHEMHOM PAaBHOYCKOPEHHOM JBH>KCHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBaHnne 3aBUCUMOCTH IMYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

U3mepenne  yckopeHHss ~ CBOOOAHOro  majaeHus  (PEKOMEHAOBAHO
HCIIOJIb30BaHue 1u(poBoi J1a00paToOpun).

N3y4yenue nBuxkeHus Tena, OpoleHHOro ropu3oHTaibHo. [IpoBepka runoressl
O TpPsAMOM MPONOPLUMOHAIBHOW 3aBUCUMOCTH MEXAY MaJbHOCTBIO TMOJNETA U
Ha4yaJbHOM CKOPOCTBIO TEJIA.

W3yyenue nBUXKEHUS Tela IO OKPYKHOCTU C IMOCTOSSHHOM MO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpUoa 0OpallieHUsi KOHUYECKOr0 MasgTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



[lepBeii 3akoH HproTrona. MHepuuanbHble cuctembl oTcyéra. lIpuHImMn
oTHocHuTenbHOCTH ["anmiies. HenHepuunaibHble CUCTEMBI OTCUETA (OINpENEIEHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpuHiun cynepno3uiuun CHil.

Bropoii 3akoH HeroTOHA 1151 MaTEpUAIIBHON TOYKH.

Tperuit 3akoH Hpr0oTOHA 111 MAaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALMOHHOW H
WHEPTHON MacCCHI.

Cuna TspkecTd. 3aBUCMMOCTD YCKOPEHUSI CBOOOTHOTO TaICHNUs OT BHICOTHI HaJl
MOBEPXHOCTHIO MJIAHETHI U OT Teorpaduueckoi MupoThl. [[BrkeHrne HeOECHBIX Te
1 UX cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckas CKOPOCTb.

Cumia ympyroctu. 3akoH ['yka. Bec Tenma. Bec Tema, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHS CKOIbXEHUS U CUJIa TPEHUS TTOKOS.
Koaddunment tpenus. Cuiia CONpOTUBICHUS TP JIBHXKEHUH TEJa B )KUJIKOCTU WIIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHHUS.

Hasnenue. ['mapocratnueckoe napnenue. Cuna Apxumena.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: MOAUIMITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBrkeHus: Tell B MHEPIUAIBHBIX U HEUHEPIUATBHBIX CHUCTEMax
OTCYETA.

[IpyHUOMIT OTHOCUTEIIBHOCTH.

Kauenne AByX WWIMHAPOB WM IIAPOB PAa3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCUTEIIBHO HEMHEPLIHUAIBHOW CHCTEMBI OTCYETA.

CpaBHeHUE PaBHOAECHCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CUJI C IPOU3BEICHUEM
Macchl TeJla Ha €ro YCKOPEHNUE B MHEPIIMATIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOMIMX B PE3YNIbTATE B3aUMOIECHCTBHS TE.

N3mepenune Macc o B3auMOJEHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NMOABEME U MTAJICHAH.

[{enTpoOexHbIE MEXaHU3MBI.

CpaBHEHUE CUIT TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHHS.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

H3mepeHne paBHOACHCTBYIONICH CHII MPU JBUKEHUU OpycKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka rumMoOTE3bl O HE3aBUCHUMOCTH BPEMEHHU JBIKCHHS Opycka 10
HAKJIOHHOW IJIOCKOCTH HA 33JaHHOE PACCTOSIHUE OT €r0 MAaCCHI.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B TPYKUHE H
pPE3MHOBOM 00pasiie, OT UX JAcPOpPMAIIHH.

V3ydyeHue OBUMIKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTHIO, TICPEKUHYTOH 4epe3
JIETKHI OJIOK.

W3mepenne kodd@UIIMCHTa TPEHUS 1O BEIMYHMHE YIJIOBOTO KO3 UIIMeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBUXKEHHUS OpycKa MO HAKJIOHHOM MJIOCKOCTU C MEPEMEHHBIM
K03 (PULIEHTOM TPEHHUS.

W3yueHne NBUKEHUA IPy3a HA Bally C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomoTHO TBEpAOE Teno. IlocTymaTenbHOe M BpalllaTelIbHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT Cuibl OTHOCHTENIBHO OCH BpamieHus. [limedo cuiel.
CnoxeHue cuil, IPUWIOKEHHBIX K TBEpIOMY Teny. LleHTp TskecTn Tena.

VYcnoBus paBHOBECHS TBEPIOIO TENA.

YcroitunBoe, HEyCTOWYUBOE, 0€3pa3InyHOEe PABHOBECHE.

TexHuyeckre yCTpOMCTBA W TEXHOJOTMYECKHE IIPOLIECCHI: KPOHIITENH,
CTPOUTEINIBHBIA KPaH, pEIIETYAThIE KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

HccnenoBanne ycinoBHM paBHOBECUS TBEPAOIO TeJd, HMMEIOLIErO0 OCh
BpAILCHNUS.

KoHcTpynpoBaHre KpOHIITEWHOB U PACYET CUJI YIIPYTOCTH.

N3ydeHne yCcTOMYMBOCTH TBEPIOTO TEJA, UMEIOIIETO IIJI0MAb ONIOPHI.

Tema 4. 3axkonvt coxpanenusn 6 mexanuke.

NMnynec MaTepuanbHOM TOYKH, CUCTEMBI MATEPUAIIBHBIX TOUEK. L[eHTp Macc
CHUCTEMBI MAaTEpUAIIBHBIX TOUEK. Teopema 0 JBMKEHHUH LIEHTPA Macc.

MMIynec cuiibl 1 I3BMEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXEHNE.

MoMeHT umImylbca MarepuaibHOW TOYKH. [IpencraBieHue o coxpaHeHUH
MOMEHTA UMITYJIbCA B UEHTPAIbHBIX MOJAX.

PaGora cunpl Ha ManoM MW Ha KOHEYHOM mepemenieHuu. ['paduueckoe
npecTaBlieHue pabOThl CUJIIBI.

MoOUHOCTD CUIIBI.

Kunernueckass sHeprusi MaTepualibHOM TOuykd. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MaTepUaJIbHOM TOUKHU.



[ToreHIManbHbIE W HENOTCHIMAJIbHBIC CuUJbl. [loTeHUManbHas >HEPrus.
[TorenumanbHas 3HEprust ynpyro jaehopMUpOBaHHON MpyxkuHBL. [loTeHIManbHAs
SHEprus Teja B OJJHOPOJHOM I'PaBUTALIMOHHOM moJie. [loTeHImanpHas sHeprus Tena
B TpaBUTAIIMOHHOM TI0JIE OJHOPOAHOTO Iapa (BHYTpU M BHe Imapa). Bropas
KOCMHUYECKasi CKOPOCTb. TpeThsi KOCMUUYECKast CKOPOCTb.

CBs13b pabOTHI HETIOTEHITUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKON YHEPTUU
CHUCTEMBI TeJ1. 3aKOH COXPaHECHUSI MEXaHUYECKON IHEPIUH.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHymnu s UACATbHOW JKUAKOCTH KakK CIEACTBHE 3aKOHA
COXPaHECHUSI MEXAaHUYECKOU SHEPTUH.

TexHuueckne yCTpONMCTBA M TEXHOJOTHUYECKHUE MPOLECCHI: TBUKEHHUE PAKET,
BOJOMET, KOTIED, MPY>KUHHBINA MICTOJIET, THPOCKOT, (PUTYpHOE KaTaHWE HAa KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUYKEHHUE.

N3MepeHune MOIHOCTH CUJIBI.

W3meHeHne 2Hepruu Teja IPu COBEPIICHUU PabOTHI.

B3auMHbie mnpeBpamieHus KMHETHYECKONM M MOTECHUUAIBHON SHEPTUMl NP
JICUCTBUM HA TEJIO CUJIbI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHHEe PHEPTUH IIPH CBOOOTHOM IaJICHHUH.

Yuenuueckuit skcnepumenm, nadopamophuie padoomol, nPAKMUKyMm.

N3mepenune nmnyiibca Tesa o TOpMO3HOMY MyTH.

W3mepeHne CUiIbl TSITH, CKOPOCTH MOACIH SJISKTPOMOOHIIS M MOIITHOCTH CHJIBI
TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUM.

N3MepeHne KNHETUYECKOW SHEPTUM TEJA IO TOPMO3HOMY MYTH.

CpaBHEHHE U3MEHEHUS MOTEHLIUAIBHON 3HEPIHH MPYKUHBI C pAaOOTON CHIIBI
TPEHUSL.

Omnpenenenue pabOTHl CUJIBI TPEHUS MPU JIBIDKEHUU Tea IO HaKIOHHOU
TJIOCKOCTH.

Paznen 3. MousiekyasipHas pu3uka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeOPUU.

OcCHOBHBIC TIOJIOKEHUSI MOJIeKYyJsIpHO-KuHeTndeckoi Teopuun (MKT), wux
onbITHOE 000cHOBaHuE. Jnddy3us. bpoyHoBckoe ABMKEeHHE. XapaKTep ABUKEHUS
M B3aUMOJCHCTBHUS YaCTHUI[ BemlecTBa. Mojaenu CTpPOEHHsS Tra3oB, >KUIKOCTEU U
TBEPJBIX TE U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pa3mepsl MoJiekys (atomoB). KonuectBo BemecTBa. [locTosiHHass ABoraapo.



TeroBoe paBHOBecwe. Temmeparypa u crocoObl €€ m3Mmepenus. [llkama
temneparyp Llenbcus.

Mopenps uaeanbHOro ra3a B MOJEKYJSIPHO-KMHETUYECKOW TEOPHUH: YaCTHILIbI
rasza JBHKYTCSI XaOTUYECKHU U HE B3aUMOJAECHUCTBYIOT IPYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kamneiipona. Ao6comroTHas
temneparypa (mkana temneparyp KenbBuna). 3akon Jlanerona. M3omnponecch B
UJCaIbHOM Ta3e C TIOCTOSHHBIM KOJHM4YeCTBOM BemiectBa. ['paduueckoe
MPEICTAaBIEHUE U30IPOLIECCOB: H30TEPMa, U30X0pa, H300apa.

CBsi3b  MEXKIy [JIaBJICHUEM U  CpEIHEW KUHETHYECKON  3Heprueut
MOCTYNATEIbHOTO TEIUIOBOTO JBMXKEHHUS MOJIEKYJl HACAIbHOTO ra3a (OCHOBHOE
ypaBHEHHE MOJICKYJIIPHO-KMHETUYECKOU TEOPUU UJEaTbLHOTO ra3a).

CBs13b a0COJIFOTHON TEMITEpaTyphbl TEPMOAMHAMUIECKON CHCTEMBI CO CpeTHEN
KMHETHUYECKOW SHEPTUEHN MOCTYATEIHHOTO TEMJIOBOTO JIBUKEHUS €€ YACTHII.

TexHuueckne YCTpPOWCTBA W TEXHOJOTMYECKUE MPOLECCHL: TEPMOMETD,
OapomeTp, Moy4yeHue HaHOMAaTEepPUaJIOB.

JHemoncmpayuu.

Mojenu IBUKEHHS YaCTHUIl BELIECTBA.

Mopenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO ABUKEHUS.

Hubdysust sxugkocTen.

Mogaens onbita llITepHa.

[IpuTsykeHne MOJIEKYI.

Mojenu KpuCTaININYECKUX PELIETOK.

HaGnronenue u uccnenoBanme M30MpoIECCOoB.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmMuUKym.

HccnenoBanne rmpouecca YCTaHOBJICHUS TEIUIOBOIO PAaBHOBECHUS MPU
TEIJIO00MEHE MEXKTY TOPSTYei U XOJIOTHON BOJOK.

N3yueHne W30TEpMHUUECKOTO mpolecca (PEKOMEHIOBAHO MCIOJIb30BaHUE
udpoBoii 1abopatopun).

N3yyeHune n30X0pHOro Imporecca.

N3yyenue n3o06apHoro mporecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mautunbl.

Tepmonunamuueckas (TJl) cucrema. 3amaHue BHEIIHUX YCIOBUN ISt
TEPMOJMHAMHYECKON CHUCTEMBI. BHENIHME U BHYTpeHHHUE napameTpsl. [lapamerpsl
TEPMOJIMHAMHUYECKOU CUCTEMBI KaK CPEITHUE 3HAUEHUSI BEJIMUMH, OIUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepmoauHamMukd. (CaMOIIPOU3BOJIbHAS — pEJIAKCALIUs
TEPMOJIMHAMHUYECKOU CUCTEMBI K TEINIOBOMY PaBHOBECHIO.



Mogaenp uaeanbHOro rasza B TEPMOAMHAMHUKE — CHCTEMa YpaBHEHWIL:
ypaBHeHHe MenneneeBa—KianelipoHa ¥ BBIPAKEHHUE I BHYTPEHHEH YHEPTUMU.
VYcnoBus NpUMEHHMOCTH 3TOM MOJENW: HU3Kas KOHLUEHTPALMs YacCTHIl, BBICOKHE
TeMneparypsl. BeipaxkeHue ajiss BHyTPEHHEN SHEPTUH OJJHOATOMHOTO HJEaJIbHOIO
rasa.

KBasucraTuueckre 1 HECTATUYECKHUE MPOLIECCHI.

DnemenTapHas pabora B TepMoauHaMuke. Beraucienue paboTsl o rpaduky
npolecca Ha pV-auarpamme.

Termomepenaua  Kak  cHnoco0  WM3MEHEHHS  BHYTPEHHEW  DHEPTUu
TEPMOJIMHAMMYECKOW  CUCTEMbl  0e3  coBepuieHuss pabotel.  KonBekuws,
TEIUIONPOBOIHOCTb, U3TyUEHHUE.

KomnuectBo Ttemnorel. TermoéMkocTes Tena. YaenpHas HW - MOJIIPHAS
TEIUIOEMKOCTH BellleCTBA. YpaBHeHUE Maiiepa. YaenbHas TemioTa CropaHus
TorMBa. Pacuér KoiuuecTBa TEIUIOTHI Mpu Teronepenade. Ilonstue 00
annabaTHOM TpoIlecce.

[lepBblii 3aK0H TepMouHaMUKU. BHyTpenHsist sHeprust. KoimuecTBO TEeIIOThI
u paboTa Kak Mephl M3MEHEHUS BHYTPEHHEW OJHEPrUuM TEPMOJUHAMHYECKOU
CUCTEMBI.

BTopoii 3ak0H TepMOJMHAMUKH [1J11 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOJIUT €IUHCTBEHHAS
annabara. AGCOJIIOTHAS TeMIlepaTypa.

BTopoii 3akoH TepMOJIMHAMUKH JJIsl HEPABHOBECHBIX MIPOLIECCOB: HEBO3MOXHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOHOTO Tela K OoJiee HarpeToMy 0e3 KOMITeHCAIlUU
(Knay3uyc). HeoOpaTtuMoCTh TPUPOIHBIX MPOIIECCOB.

[Tpunnune! gerictBrs TennoBbix MamuH. KIT/I.

Makcumansnoe 3Hauenue KIIJI. [{ukm Kapao.

DKOJOTUYECKUE ACIIEKThl MCIIOJIB30BaHMS TEIUIOBBIX ABUrarelnei. TemmoBoe
3arpsi3HEHUE OKPYKAIOIEH CPeIbl.

TexHuyeckre yCTpOWCTBA M TEXHOJOTHYECKUE IPOLECCHI: XOJOIUJIBHUK,
KOHJIUIIMOHEP, AW3EIbHBIM W KapOIOpaTOpHBIM JBUraTeiid, mHapoBasi TypOWHA,
MOJYYEHUE CBEPXHHU3KUX TeMIepaTyp, YTWIM3alUs «TEIUIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIUJIOBOTO HAcOca, yTHIK3AIUs OMOOPTaHUYECKOTrO TOIUIMBA AJIs
BBIPAOOTKHU «TEIIOBOM» U AJIEKTPOIHEPTHH.

Jemoncmpayuu.

H3meneHune temneparypbl Ipyu auadaTU4eCKOM PaCIIMPEHUU.

Bo3znymHoe oruuso.

CpaBHEHUE yIEIbHBIX TEMIOEMKOCTEN BEIIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH SHEPTHH.

HccnenoBanne aqnabaTHOTO Mpoliecca.



KomIbroTepHble MOAEIN TEIUIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nadopamophuie padoomol, nPAKMUKyM.

N3mepeHne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BELIECTBA.

HccnenoBanue aqnabaTHOrO mpoliecca.

N3ydyeHne B3auMOCBSI3M HEPTUM MEKMOJICKYJISIPHOTO B3aUMOACHUCTBUSA H
TEMIEPATYPhI KATICHUS KUIKOCTEH.

Tema 3. Aepecammusvie cocmoanusa eeuwiecmea. Dazoevie nepexoowl.

[Tapoo6pa3oBanue u KoHAeH carus. MicriapeHue u kunenue. Y aeabHas TemioTa
napooOpa3oBaHusl.

HacepilieHHble W HEHachllleHHbIE Tapel. KadecTBeHHass 3aBUCUMOCTH
TJIOTHOCTH Y IABJICHUS HACBIIIIEHHOIO ITapa OT TEMIEPATYPhL, UX HE3ABUCUMOCTD OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIEpaTyphbl KUIICHUSI OT JIABJICHUS B
YKUJIKOCTH.

Brnaxxaocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIAYKHOCTb.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUs CBONCTB
kpuctauioB. [lmaBneHne u Kpucramnuszauus. YA€IbHAas TEIUIOTA IUIABJICHUS.
CyOnumarius.

Hedopmanuu TBEpOTO Tena. Pactsbkenue u cxxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TenmoBoe pacimpeHre KUIAKOCTeH U TBEPABIX Tell, O0BEMHOE U JIMHEHHOE
pacmmupenre. AHTAPMOHHU3M TEIUTOBBIX KOJCOAHMI YaCTHUIl BENIECTBA KaK IPHYNHA
TEIUIOBOTO PaclIMpEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue sHepruu B (Pa30BBIX MEpexoax.

YpaBHEeHUE TEIJIOBOTO OanaHca.

[ToBepxHocTtHOEe HaTskeHHe. KoadpHIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnspusie saBnenus. /[aBieHne 1moJ MCKPUBIEHHON MOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTPOMCTBA M TEXHOJOTHMYECKUE TMPOLIECCHI:  KUAKUE
KPUCTaJUJIbl, COBPEMEHHBIE MAaTEPHAIIbI.

Hemoncmpayuu.

TerioBoe pacipeHue.

CBolicTBa HACBHIILICHHBIX MMAPOB.

Kunenune. Kunenvie npu NnoHW>KEHHOM JIABJICHUMU.

N3MepeHue cuiibl TOBEPXHOCTHOTO HATSIKEHHUS.

OMNBITHL ¢ MBUTBHBIMU TIJIEHKAMU.

CmauunBaHue.

Kanunnsipusie sBiaeHUS.

Moenn HeHBIOTOHOBCKOM JKHUJIKOCTH.



Crioco0Obl U3MepeHHUst BIaKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJIECHUS KPUCTANIMYECKOTO BEILIECTBA.

Buasr nepopmarmii.

Hab6mronenne manbix aedopmariii.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmMuKym.

M3y4yeHne 3aKOHOMEPHOCTENW NCTIAPEHUS KUIAKOCTEN.

HN3mepenne yaeabHOM TETIOThI TIJIaBJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIEHHBIX MapOB.

N3mepenne abCOMIOTHON BIAXXHOCTH BO3JyXa M OIICHKAa MaccChl MapoB B
ITIOMELIEHUN.

N3mepenune koapduiineHTa HOBEPXHOCTHOT'O HATSIHKEHUS.

N3mepenne monyinsa FOHra.

HccnenoBanne 3aBucuMocTH AedopMalMd  PEe3WHOBOTO  oOpasla  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DaekTpoguHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OJNeKTpu3aums Ten U €€ NpOsIBIEHUA. OJIEKTpUYecKHid 3apsia. [[Ba Buaa
ANEKTPUYECKUX 3apsaoB. IIpOBOJHMKH, OUANEKTPUKH U MOJYIPOBOJHUKH.
DNeMEeHTapHbIN JIEKTPUUECKUM 3apsil. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3aps/ia.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsasl. 3akoH KyoHa.

DnekTpudeckoe noiie. Ero neiicTBrue Ha 3JEKTPUUYECKUE 3aPsIb.

Hanpsok€nnocts  anextpuueckoro  mons.  [lpoGubiit  3apsa.  Jlunum
HaIPSHKEHHOCTH 3IEKTpUUECKOro 1noist. OTHOPOJHOE IJIEKTPUUECKOE TOJIE.

[ToTeHUHANTBHOCTh 3JEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loTeHnumanbHas SHEprus 3apsna B DIJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHnman 3nekTpocTaTudecKoro nojst. Cesi3p HaNPsHKEHHOCTU TOJIL U Pa3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATHYECKOro MoJig (Kak OJHOPOJHOTO, TaK U
HEOHOPOHOTO).

[IpyHUIMN CYNIEPIIO3UIIUY DIEKTPUUECKHUX MOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apspkeHHOUM cdepol. [lone
PaBHOMEPHO 3apsHKEHHOro mo o0béMy mapa. [lose paBHOMEpPHO 3apsKEHHOU
OeckOHEUHON TUIOCKOCTH. KapTuHBI JIMHUN HAnmpsHKEHHOCTU JTUX TOJIeH U
DKBUITOTEHIUAIIBHBIX TTOBEPXHOCTEM.

[IpoBOAHUKH B 3JIEKTPOCTATUUECKOM ITOJIE. Y CIIOBHE PABHOBECHS 3aPSI0B.

JusnexTpuku B AIEKTPOCTATUYECKOM ToJIE. JusnexTpuyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DnekTpo€MKOCTh KOHAECHCATOPa. JIEKTPOEMKOCTh IUIOCKOIO
KOH/JIEHCaTOpa.



[TapaiennbHOE coequHEeHNE KOHAEHCAaTOpoB. [lociienoBarenbHOE COENMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCATOpA.

JIBrKeHHe 3apsyKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUYECKOM I10JIE.

TexHuyeckre YCTPONCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTATHYECKAsl 3allluTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB,
KOHJIeHCaTOphI, reHepatop Ban ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO ¥ MPUHIMII JIEUCTBHS SIEKTPOMETPA.

DNEeKTpUUECKOE MOJIE 3apsKEHHBIX APUKOB.

DIIEKTPUYECKOE TOJIE JBYX 3aPSIKEHHBIX IJIACTHH.

Mopnens anekTpoctatndeckoro reaeparopa (Ban ne I'paada).

[IpOBOIHUKH B IIEKTPUUECKOM MOJIE.

DIJIEKTPOCTATUYECKAS 3AIUTA.

YCTpONCTBO U IEMCTBUE KOHIEHCATOPA ITIOCTOSTHHOW Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaIH
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3JEKTPUUECKOTO OIS 3apsSKEHHOT0 KOHAEHCATOPA.

3apsaKa v pa3psliKka KOHIEHCAaTopa 4epe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKMuUKym.

OueHka cuil B3aUMOJCHCTBHUS 3apPSKEHHBIX TElL.

HaOnronenue npeBpalieHus SHEPruu 3apsHKEHHOTO KOHJIEHCATOpa B SHEPTUIO
W3JIyYCHUS CBETOAMOMA.

N3yueHne npoTeKaHusi TOKA B LIENH, COJIEpKaIEl KOHIEHCATOpP.

Pacrmipenenenne pa3HoCTH MOTEHIMAJIOB (HampsHKEeHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUH KOHICHCATOPOB.

HccenenoBanne paspsiia KOHACHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannustil 31eKmpuiecKuii mok.

Cuiia Toka. IIocTOAHHBIN TOK.

VYcioBusl CylIECTBOBAaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOro Toka. MCTOUHWKH
toka. Hanpsokenue U n OJ1C &.

3akoH OMa [iJ14 yyacTKa LeMu.

DIJIEKTPUYECKOE COMTPOTUBIIEHUE. 3aBUCUMOCTh COIIPOTUBIICHUS] OJJHOPOTHOTO
MPOBOJAHUKA OT €ro JUIMHbl W IUIOWAAU IIONEPEYHOTO CEYEHUs. Y IEeJIbHOE
CONPOTHUBIICHUE BEUIECTBA.

[TocnenoBaTenpHOE, NMapaAIIEIbHOE, CMEIIAHHOE COCIMHEHUE MPOBOJIHUKOB.
Pacuét pa3BeTBnEHHBIX ekTprueckux nemnei. [Tpasuna Kupxroda.

Pa6ora snexrpuueckoro Toka. 3akoH Jxoyns—JIeHna.



MOUIHOCTh 3JIEKTPUYECKOrO0 TOKA. TeraoBas MOUIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJ1C ¥ BHyTpEHHEE CONPOTUBIICHHE UCTOYHMKA TOKA. 3aKoH OMa NI [TOJTHOM
(3aMKHYTOI1) 3JeKTpuueckoil 1enu. MomHocTh HCTOYHHMKAa ToKa. KopoTkoe
3aMBbIKaHHE.

KoHzieHcaTop B Lieny MOCTOSSHHOTO TOKA.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE TMPOLECCHl: aMIepMETp,
BOJILTMETP, PEOCTAT, CUETUUK DIICKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepenune cuiibl TOKa U HAIIPSIAKEHUS.

HccnenoBanne 3aBUCMMOCTU CHJIBI TOKA OT HANpsDKEHUs I PEe3UCTOpa,
JIaMIIbl HAKAJIMBAHUS U CBETOIMO/IA.

3aBUCUMOCTh COINPOTUBIICHUS] HWJIMHIPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
TJIOIIA/IU TTOTIEPEYHOT0 CEYEHHUS U MaTepuala.

HccnenoBanne 3aBUCUMOCTHY CHJIBI TOKA OT COMTPOTUBJIEHUS MPU MTOCTOSTHHOM
HaIPsHKEHUH.

[Ipssimoe nzmepenne D/]C. KopoTkoe 3aMbIKaHUE raIbBAHUYECKOTO JJIEMEHTA
Y OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

Croco0OnI coeTMHEeHMs] ICTOYHUKOB Toka, DJIC GaTapeii.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKAY MOTOCAMU HICTOYHHUKA TOKA OT
CUJIBbI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKMUKyM.

HccnenoBanne CMENMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro COnpOTUBICHUS! TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKAa OT HANPSHKEHHS JJISL  JIAMITBI
HaKaJINBaHUS.

VYBenuueHue npejesia u3sMepeHus amnepmeTpa (BoJIbTMETPA).

N3mepenune I/1C 1 BHYTPEHHETO COMPOTUBJIEHUSI HCTOYHUKA TOKA.

HccnenoBanne 3aBucumoctd DJIC ranbBaHUUYECKOrO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXIY MOTOCAMHU UCTOUYHHUKA TOKA OT
CUJIBbI TOKA B LEMN.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOW MOITHOCTH MCTOYHHKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ paziuunsix cpeoax.

DOnekTpuueckass MPOBOAMMOCTb  PA3JIMUHBIX  BEMIECTB. JJIEKTPOHHAA
MPOBOJAMMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTH CONPOTHUBIICHUS METAIOB OT
temneparypbl. CBEpXITPOBOAUMOCTD.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TosrynpOBOIHUKH. CobOcTtBeHHass W MpUMECHas  MPOBOJUMOCTb
MOJIyIpoBOJHUKOB. CBoMcTBa p—n-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS THCCOLMAIMSL.
OnekTponus. 3akonsl Dapajes il JIEKTPOIIn3a.

DJeKTpUYeCKUid TOK B Ta3ax. CaMOCTOSTENbHBII M HECAMOCTOSTEIbHBIN
paspsan. Paznuunelie TMIBI camocTOATENBHOTO paspsaaa. Moisnus. [lnasma.

TexHUYecKre YCTpPOWCTBA M IPAKTUYECKOE INPUMEHEHHUE: Ta30pa3psiIiHbIE
JaMIIbl, 3JIEKTPOHHO-TyyeBasi TPyOKa, MOJYyNPOBOJAHUKOBBIE NPHOOpPHI: MO,
TpPaH3UCTOP, (HOTOINO, CBETOAUO, TaIbBaHUKA, paUHUPOBAHNE ME/IH, BHIIJIAaBKA
ATIOMHUHUS, DIIEKTPOHHAS MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCHUMOCTb CONPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTE 3IEKTPOJIUTOB.

3akoHsl d5ekTponu3a dapanest.

W ckpoBoii pa3psia U MPOBOJUMOCTD BO3yXa.

CpaBHEHUE MTPOBOAMMOCTH METAJUIOB U MOJIYIPOBOIHUKOB.

OnHOCTOPOHHSASI NPOBOJANMOCTb THOAA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmuKym.

HaGmronenue snekTposusa.

N3mepenue 3apsina OJHOBAIIEHTHOIO HOHA.

HccnenoBaHne  3aBUCUMOCTH  COINPOTHUBIICEHHUS ~ TEPMOPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH AUO/IA.

DU3NYCCKUH MPAKTUKYM.

Crioco0b! n3MepeHns PU3NIECKUX BEIMYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTETHHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTENBHBIE TOTPEIIHOCT U3MEPEHUN (PU3HUECKUX BEJTUYMH.
OneHka rpaHyI] HOTPENTHOCTEMN.

[IpoBeneHMe  KOCBEHHBIX  H3MEPEHUM, MCCIEIOBAHUN  3aBUCUMOCTEU
(bu3MUEeCKUX BEIMYMH, MPOBEpPKAa MPEIJIOKEHHBIX TUIOTe3 (BbIOOp M3 padoT,
ONMCAaHHBIX B TEMATHYECKUX  pasfenax «YUYEeHHYECKHH  OKCIEPUMEHT,
J1a00paToOpHBIC pabOThI, MPAKTUKYM) ).

MexknpeaMeTHbie CBA3H.

Nzyuenue kypca ¢pusuku yriayoiaéaHoro yposHs B 10 kitacce ocymiecTBisieTcs
C Y4ETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTE€MATHKH,
OMONOTHHU, XUMHH, TeoTrpaduu U TEXHOJIOTHH.

Mescnpeomemmuvie nOHAMUA, C6A3AHHBLE C U3YUEHUEM MEMOO008 HAYYHOZ0
NnO3HaHUA: SBIICHUE, HAy4HbIH (akT, runoresa, (pU3MYEcKas BEJIUYMHA, 3aKOH,



Teopusi, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPENIHOCTH U3MEPEHU, U3MEepUTETbHBIE TPUOOPHI, IMdpoBas 1adbopaTopusi.

Mamemamuka: peuieHUue CUCTeMbl ypaBHeHUM. JluneliHas QyHKUMS,
napabosa, runepboia, ux rpaduku U cBoicTBa. TpUroHOMETpUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopsl 1 X MPOEKIIMHA HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

Bbuonozua: mexannyeckoe IBIKCHUE B JKHBOUM mpupoje, nuddys3us, ocMoc,
TEIUI000MEH JKHMBBIX OPTraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEeH Cpefbl,
yTHIIA3aIusl OMOOPTaHMYECKOTO TOIUIMBA JUISI  BBIPAOOTKH  «TEIUIOBON» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSXKEHHUE U KalWJIJISIPHBIE SIBIICHUS B IPUPO/IE,
ANIEKTPUUYECKUE SIBIICHUS B KUBOU MIPUPO/IC.

Xumusa: TUCKPETHOE CTPOCHUE BEIIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIpHAs Macca, MOJydYeHHE HaHOMAaTepHasoB, TEIUIOBBIE CBOMCTBa
TBEPIBIX TEJ, KUJKOCTEH M Ta30B, )KUAKUE KPUCTAIIbI, JJIEKTPUYECKUE CBOICTBA
METAJJIOB,  DJICKTPOJUTHYECKAss  JUCCOLMAlMs, TaJlbBaHUKA, AJIEKTPOHHAs
MHUKPOCKOTIHSI.

T'eozpaghus: Bna>xxHOCTh BO3AyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHuE ABUKEHUI C HMCIOIH30BAHUEM MEXaHH3MOB,
Y4€T CYXOrO M IKUAKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKUUU
(KpOHIITENH, peméTyaTble KOHCTPYKIIMHU), MCIOJIb30BaHUE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHUKE (THPOCKOI, BOJOMET W JIPYTU€), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOrMHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHUSI COBPEMEHHBIX MaTepuagoB, B TOM YHUCJIE HAHOMAaTEepUaloOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKash 3alllTa, 3a3eMJICHHE DJIEKTPONpPUOOpOB,
ra30pa3psIHbIE JIAMITHI, TIOTYTIPOBOHUKOBBIC PUOOPHI, TATHhBAHUKA.

11 KJIACC

Pa3znen 4. JaekTpoguHaMuKa.

Tema 4. Mazcnummnoe noe.

B3anmoneiicTBUE TMOCTOSIHHBIX MAarHATOB M IPOBOJHHKOB C  TOKOM.
MarnutHoe mnosie. Bexrtop MmarmuTHOM uMHAyKuuMu. [IpuHmumn cyneprno3unuun
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW UHIYKIIAH.

MarsuTtHoe 1oJie IPOBOAHUKA C TOKOM (IIPSMOIO MPOBOAHMKA, KAaTYIIKH H
KpyroBoro Butka). OneIT Opcrena.

Cuiia AMmnepa, e€ HapaBJI€HUE U MOAYJIb.

Cuna Jlopenua, €€ HampaBieHUE U MOAYJIb. JIBM)KEHUE 3apSKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cunel JlopeHua.

MaruuTtHoe nose B BeulecTBe. @eppoMarHeTuky, napa- U THaMarHeTHKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHYCCKHC IIPOLHCCChI: IIPHUMCHCHHUC

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AIEKTPOJBUTATEND SIKOOH, YCKOPUTENIN 37I€MEHTapHbBIX YACTHII.
Jemoncmpayuu.

Kaptuna  JauHUN  WHAYKOMA  MArHUTHOTO  MOJS  MOJIOCOBOTO |
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTrHa muHMNA MarHUTHOM MHIYKIIAH TOJIS JJIMHHOTO TIPSMOTO ITPOBOIHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.

BzaumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JeticrBue cunbl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaOnronenue ABMKEHUsI MMyyKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMIT JEUCTBUSA BJIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTORJIEKTPUYECKONU CHCTEMBI.

Yuenuueckuit skcnepumenm, nadopamopnuie padbomol, npaKmMuKym.

HccnenoBanre MarHuTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOKWCTB (peppOMarHeTUKOB.

HccnenoBanue 1eCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenune cuibl Amrepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMKA HA OCHOBE U3MEPEHHUSI CUIIbI AMIIEpA.

Tema 5. InekmpomacHumHaA UHOYKUUAL.

SIBienue 3neKTpoMarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MArHUTHOU
uaaykunu. OJC wHAyKuMu. 3aKoH JJIEKTpOMarHuTHOM wuHAykuuu Dapajes.
Buxpesoe anekrpuueckoe nose. Toxkn Dyko.

OJC uHAyKUMHU B NPOBOAHUKE, JIBIKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika WHIYKTMBHOCTM B ILENM MOCTOSHHOIO TOKAa.
SBnenue camonnaykiuu. I1C caMOMHIYKIIH.

DHEprusi MArHUTHOTO MOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHndeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCH: HHIAYKIIMOHHAS
1eYb, COJICHOU], 3allUTa OT AJEKTPU3ALUU TEJ IPU JIBUKEHUU B MAarHUTHOM T10JIE
3eMJIu.

Jemoncmpayuu.

Habmronenue siBieHUs 3J€KTPOMAarHUTHOW WHTYKITHH.

UccnenoBanne 3aBucumoct JDJJC HMHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOIO MOTOKA.



[IpaBuno Jlenua.

[Tamenne MarauTa B alIOMMHUEBOM (MEHOI) TpyOe.

SIBneHue cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd DJ[C caMOMHIAYKIHUH OT CKOPOCTU MU3MEHEHUS
CHWJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padbomaol, npaKmuxkym.

HccnenoBanue sBieHUs SJIEKTPOMArHUTHON UHITYKITHH.

OnpeaeneHue UHAYKIIUA BUXPEBOTO MAarHUTHOTO TMOJIS.

HccnenoBanue sIBJICHUS CAMOUHTYKIIUH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHEpaTopa.

Paszpneun S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KomnebarenpHasa cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue kosieOanus. KuHemaThyeckoe W JUHAMUYECKOE OIMCAaHUE.
DHepreTuuecKoe OnvcaHue (3aKOH COXpaHEHUsI MEXaHWYECKOW sHepruu). BoiBoj
JTMHAMUYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIeOaHUN M3 WX DHEPTeTHUYECKOTO U
KMHEMAaTUY€CKOTO OTTUCAHUSI.

AMiutyna u ¢aza kosjebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUN HCXOTHOMU
BEJIMYMHBI C aMIUIUTYJaMU KOoJeOaHuil €€ CKOPOCTU U YCKOPEHHUSI.

[lepmon u yacrota koneOanwmii. [lepwom Manblx CBOOOTHBIX KoJieOaHUI
MaTeMaTuyeckoro wmastHuka. [lepuon CBOOOIHBIX KOJEOAHHWM MPYKUHHOTO
MasTHHKA.

[Tonsitue o 3aryxaronux Konebanusx. BoiHyxnennsie konebanus. Pezonanc.
Pesonancnast kpuBas. BnusgHue 3aryxaHuss Ha BHJ PE30HAHCHON KpPHUBOW.
ABTOKOJICOaHUS.

TexHu4yeckre yCTpOWCTBa U TEXHOJOTUYECKUE MPOLECCHl: METPOHOM, YacChl,
Kaudelid, My3blKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuck K0ye0aTeIbHOTO IBHKEHHUS.

HaGmroieHre He3aBUCUMOCTH TIEPHOJia MaJIbIX KoJieOaHUM rpy3a Ha HUTH OT
aAMTUTUTY/TBI.

HccnenoBanue 3aTyxaromux KojieOaHUM U 3aBUCUMOCTHU MEPHOJIa CBOOOHBIX
KOJICOAHHUI OT CONMPOTHUBIICHHUS.

HccnenoBanne konebaHUil Tpy3a HAa MACCHBHOM TIPYXKUHE C IENbIO
bopMHpoBaHUs MPEACTABICHHUM 00 U1€aTbHON MOJEH MPYKUHHOTO MAaSTHUKA.

3aK0H COXpaHEHMsI SHEPTHH MPHU KOJIeOaHUIX Tpy3a Ha TIPYKUHE.

HccnenoBanne BoIHYXIEHHBIX KOJIEOaHUM.

HabGmoaenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomaolt, npaKmuKym.



N3mepenune mnepuona CBOOOAHBIX KOJEOAHUH HUTSHOTO M MPYNKUHHOIO
MasiTHUKOB.

N3y4yeHue 3aKOHOB ABMKEHUS TEJa B X0/1€ KOJIeOaHUI Ha yIIpyroM MojBece.

W3y4yeHue NBHKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue FHEPTUHU B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaOIUX KOJCOAHUH.

HccnenoBanne BHIHYKICHHBIX KOJIEOaHUM.

Tema 2. Inekmpomaznummuosie Ko1e0aHuUs1.

KoneGatenpupiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHS B
u7eanbHOM KoJjiebareabHOM KoHType. Popmyna Tomcona. CBsi3b aMILTUTYIbI
3apsia KOHAEHcaTopa C aMIUIUTYI0M CUJIbl TOKa B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXPAaHEHHMsI SHEPTHH B HI€AJIbHOM KO0JIE0aTEIbHOM KOHTYDE.

3aTyxarolme 3JIEKTPOMAarHUTHbIE KoJieOaHusl. BrinyxneHubie
AIIEKTPOMAarHUTHbIE KOJIEOAHMUS.

[lepeMenHblii TOK. MONIHOCTP NEPEMEHHOIO TOKAa. AMIUIUTYJHOE H
JEHUCTBYIOIIEE 3HAYCHUE CHUJIBI TOKAa M HANpsDKEHUS TPH paziuyHou (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJanbHbIl NEPEMEHHBIM TOK. Pe3ucTtop, KOHAEHCATOp M KaTylika
MHIYKTUBHOCTH B LIENH CHHYCOWJIAJBHOIO MEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpsKeHUN.

Uneanbubiii  Tpanchopmatop. IlpousBoacTtBo, mepemada U moTpediIeHUE
ANEKTPUYECKOU DHEPTUU.

OKOJIOTUYECKHE PUCKH NPH TMPOU3BOJCTBE 3JeKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HMU.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: ANEKTPUYECKUN
3BOHOK, T€HEPATOP IIEPEMEHHOT0 TOKA, JIMHUM JIEKTPOIIepe1ay.

Jemoncmpayuu.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJIEOaHUN OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuuiorpaMMsbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

['eneparTop He3aTyXxaroUMX 3JIEKTPOMArHUTHBIX KOJEOaHUIA.

Mopens 3JIeKTpPOMarHuTHOTO TEHEPATOPA.

BriHyX/1eHHbIE CHHYCOUAIbHBIEC KOJICOaHMUS.

Pe3ucrop, kaTylmka MHIYKTUBHOCTM M KOHJIEHCATOP B LENH NMEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocienoBaTEbHOM —COCIMHEHUM PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU M KOHJIEHCATOPA.

Y CTpolCcTBO U IPHUHIIMT IEUCTBUSI TpaHchopmaTopa.



Mopeinb TMHUY 3JIEKTPOIIEPEAAYH.

Yuenuueckuit sxkcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3yuenue tpanchopmaropa.

HccenenoBanne INMEpEMEHHOIO TOKA 4Ye€pe3 IMOCJIEI0BATEIBHO COCIMHEHHBIC
KOHJICHCATOp, KaTyILIKy U PE3UCTOP.

Habumoienue 3meKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMazZHUMHbBLE 60IHbL.

MexaHuueckue BOJHBI, YCJIOBHS UX pacrnpocTpaHeHusd. llonepeunsle u
IPOJOJIBHBIE BOJIHBL. llepnos, CKOpOCTh pacrnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKMX BOJH: OTPaK€HUE, MpEJIOMIIEHHWE, HHTepdepeHuus u
nudpaxuus.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

[ITymoBOE€ 3arpsA3HEHHE OKPYkKAIOIIEN CPEIbI.

ONEeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS H3JIy4CHUS SJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  JJIGKTPOMArHUTHBIX  BOJIH:  OTPAXKEHUE,  MIPEJIOMIICHHUE,
noJisipu3anus, uHTeppepeHus u qudpakuus.

[IIxana 3JIEKTPOMAarHUTHBIX BOJH. [[puMEHEHHE 3J€KTPOMATHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIBI paAXOCBSI3U U TeEeBUACHU. Paqnonokamnus.

DNEeKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOILEH CPEJIbI.

TexHUYecKHe YCTPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIE
UHCTPYMEHTBHI, pajap, paauonpuEéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIBTPa3BYKOBask AUArHOCTUKA B TEXHUKE U METULIMHE.

Hemoncmpayuu.

OOpa3oBaHue U pacIpOCTPAHEHUE MOTIEPEUHBIX U MPOAOIBHBIX BOJIH.

Koneobiromeecs Te10 Kak MCTOYHUK 3BYKA.

3aBUCUMOCTb JIJIMHBI BOJIHBI OT YAaCTOThI KOJIEOaHUH.

HabGmronenue oTpakeHus U MPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habnronenue nnrepdepeHunn u AMPppakuuu MEXaHUUYECKUX BOJIH.

AKyCTHYECKHI PE30HAHC.

CBoliCTBa yJIbTPa3ByKa U €r0 MIPUMEHEHHE.

HaGintoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOM KoJieOaHuM.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, IPEITOMIICHHE,
noJisipu3anus, udpakius, uHTephepeHIus.

OOHapyxeHue HH(ppaKpacHOTo U yIbTpadhruoIETOBOrO N3ITyUEHUI.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKMUKym.



N3ydenue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacipocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOIMHENHOE paclpoCTpaHEHUE CBETa B OMHOPOAHOU cpene. Jlyd cera.
To4euHBIN UCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3obpakeHuil B
iockoM 3epkane. Cepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHbBI MIPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKA3aTelNb
npesnomieHusl. OTHOCUTENBHBIN MMOKa3aTeNb npesioMmiieHus. IIocToSHCTBO 4acTOThI
CBETa M COOTHOIIIEHHE JJIMH BOJIH IIPH NIEPEX0JI€ MOHOXPOMATUYECKOIO CBETA YEPE3
IPaHULy pa3Aena IByX ONTUYECKHUX CPEN.

Xox nyueir B mpusMme. ucnepcust cBeta. CI0XKHBIA COCTaB OEIOro CBETa.
[Ber.

[lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblid yroa MoJHOr0 BHYTPEHHETO
OTPaKECHHUSI.

Cobuparomue 1 paccenBatouiue TMH3bI. ToHkas 1uH3a. DOKYyCHOE pacCTOsTHUE
Y ONTHUYECKAs] CUJIa TOHKOW JMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOU
chepudeckol JMH3BI OT €€ TeOMETPUM U OTHOCHTEIIbHOTO TOoKa3aTess
MIPEJIOMIICHHUS.

®opmyia TOHKOW JIMH3BIL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xon Jy4a, NPOMIEANIETr0 JIMH3Y IOJ MPOW3BOJIBHBIM YIVIOM K €€ TJIaBHOMN
ontuyeckoir ocu. IlocTpoenune wu300pakeHUNl TOUYKM U OTpe3Ka MpsIMOU B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

OnTuueckue npudopsl. Paspematomas cocoOHocTh. ['11a3 kak onTuueckas
cucrema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wuatepdepenunss cBeta. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBust HaOMIOJEHUST MAKCUMyMOB M MHUHUMYMOB B HHTEpP(EPEHIIMOHHOU
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHHUKOB. IIpuMepsl KiacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

HMudpakuusa cBera. JudpakuronHas pemeTka. YcCiaoBUE HaOIIOICHUS
[NIABHBIX ~MAaKCUMYMOB TP MaJCHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckre yCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCH: OYKH, JyIa,
HEPUCKOII, (oToanmnapar, MUKPOCKOI, MPOEKIMOHHBIA anmapaT, MpOCBETICHUE
OIITUKHU, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.



HccnenoBanre NpeioMIICHUS CBETA.

Ha6nronenue nomHOro BHyTpEeHHEro oTpakeHus. Mojienib CBeTOBO/IA.

HccnenoBaHne XoJa CBETOBBIX MYYKOB 4epe3  ILIOCKOIMAPAJUIEIIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB U300paKEHUM B JIMH3AX.

Mopenn MUKpOCcKomna, TEJIECKOna.

Hab6monenne naTepPEepeHITNN CBETA.

HaGnroieHrie 1IBE€TOB TOHKUX TUIEHOK.

Habmonenune nudpakium cBera.

Nzydyenue nudpakiimoHHON PEIIETKH.

HabGnronenue nudpakiimOHHOTO CIIEKTpa.

Habnronenue aucnepcuu ceera.

Habmronenue nonasipusanuu CBETA.

[IpuMeHeHre TOJISIPOUIOB JJIsl U3YUCHUSI MEXaHUUECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadvopamopnvie padbomaol, npakmuxKym.

W3mepenue roka3artess NpeaoMIeHUs CTeKIIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pPacCTOSIHUSI OT BellecTBa (Ha
MPUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonmy4yenne n300pakeHUs: B CUCTEME U3 TUIOCKOTO 3€pKajia v JTUH3HI.

[Tonydyenue nzo0pakxeHUs: B CUCTEME U3 JIBYX JIHH3.

KoHcTpynpoBaHue TeIECKOMMYECKUX CUCTEM.

Hab6monenne nudpakmuu, naTepdepeHIny 1 MOISIpU3allii CBETA.

N3yueHne nosipu3anuu CBeTa, OTPaKEHHOTO OT MOBEPXHOCTU IUAJIEKTPUKA.

N3ydyenue naTepPEepeHIINN JTa3epHOTO U3ITYUCHUS HA ABYX IICIISX.

HabGmonenne nucnepcun.

HaGmronenue u vccienoBanue AUGPakiiMOHHOTO CIEKTpa.

N3Mepenune qimHbl CBETOBOM BOJIHBL.

[Tonydyenue cnekTpa M3JIy4eHHs] CBETOAMOJIA MPHU MOMOIIU JUPPaKIIMOHHON
PELIETKU.

Pa3znes 6. OcHOBBI cienMaILHON TEOPUH OTHOCUTEIBLHOCTH.

[ 'paHHIIbI HPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. [IocTynaTel cienuanbHOM
TEOPUU OTHOCUTEIILHOCTH.

[IpocTpaHcTBeHHO-BpeMeHHOW  wHTepBaid. I[IpeoOpazoanus  Jlopenma.
VYcnoBue npuymHHOCTU. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE
BPEMEHU U COKpAICHUE JJIUHBI.

DHEpPrusi U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SHEPTUEN U UMIYJIbCOM PENSTUBHUCTCKOM YACTUIBI. DHEPTHUS
MTOKOS.



TexHuueckue yCTpPOWCTBA W TEXHOJOTHYECKHUE MPOLECCHI: CIIyTHUKOBBIC
NPUEMHUKH, YCKOPUTEIU 3aPSKEHHBIX YACTHII.

YyeHnueckuit IKCIIepUMEHT, JJA00paTOPHbIE padOThI, TPAKTUKYM.

OnpeneneHue WMMyJIbCa ¢ DJHEPTUM  PEIATUBUCTCKUX  YacTHIl (IO
dboTorpadgusM TPEKOB 3apSKEHHBIX YACTUIl B MATHUTHOM TOJIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaapno-60110860ii 0yaniusm.

PaBHOBecHOE TerIoBOE U3NydeHUE (M3IydeHUE aOCOJIFOTHO YEPHOTO Tena).
3akoH cMmemienus Buna. I'nnoresa [1nanka o kBaHTax.

®oTOHBI. DHEPTrUsl U UMITYJILC (HOTOHA.

dororpdext. Onbitel A. I'. CtoneroBa. 3akonsl Gotodrddekxra. YpaBHEeHHE
OunmTeiHa 1 Gorodddekra. «KpacHas rpanuma» dpotorddexra.

JlaBnenue cBeta (B YAcTHOCTH, JaBJEHUE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0O U a0COJIOTHO OTpaXkarllyto MoBepxHOCTh). OmbiTel 1. H.
JleOenena.

Bonnosele cBoricTBa yactuu. BoisHsl ae bpoiuns. [{nnHa BosiHbl Ae bpoinsa u
pa3Mepbl 00JacTH JIOKaNW3allMM JBIOKyHIeics dvactunbl. KopmyckymnsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakims 31eKTpOHOB Ha KpUCTaUIaXx.

Crneunduka mmepenuit B Mukpomupe. COOTHOILICHUS HEOIpeaeIEHHOCTEM
I'eitzenbepra.

TexHuuecknue yCTpOWCTBA W TEXHOJIOTMUECKHE TMPOIECChl: CIEKTPOMETP,
dboTosnemMeHT, (OTONATYMK, TYHHEIBHBIA MHKPOCKOI, COJHEYHas OaTapes,
CBETOHO/.

Jemoncmpayuu.

®otordheKT Ha YCTAaHOBKE C ITMHKOBOM TUTACTUHOM.

HccnenoBanue 3aKkoHOB BHEMIHETO GoTodddexTa.

HccnenoBanre  3aBUCUMOCTA  COMPOTHUBIICHUSI  TMOJTYNPOBOAHUKOB  OT
OCBEILIEHHOCTHU.

CBeToaunoy.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padbomasl, npaKmuKym.

Hccnenosanue poropesuctopa.

N3mepenue nocrosinHoi [1nanka Ha ocHOBe ucciaeaoBanus Gororddekra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOAMO/] OT HAIIPSKEHUSI.

Tema 2. Duzuxa amoma.

OneITEl IO WCCIEAOBAHHUIO CTpoeHUs atoma. [lmaHerapnas Mojenb aroma
Pezepdopna.

[Toctynatel bopa. M3nydyenue u norsnomienue GOTOHOB MPH MEPEX0/Ie aTOMa C
OJIHOTO YPOBHS SHEPTUU HA JPYTOH.



Bugpl ciexktpoB. CiekTp ypOBHEN SHEPIUU aTOMa BOJOPO/IaA.

CnoHTaHHOE U BBIHYKJIEHHOE U3JIlyueHue cBeTa. Jlazep.

TexHuyeckre yCTPOMCTBA U TEXHOJOTMYECKHE MPOLECCHI: CIEKTPalbHBIN
aHanu3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jemoncmpayuu.

Mopuens onsita Pesepdopaa.

HaGmroieHre TMHeMYaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBHE CUETUNKA HOHUZUPYIOIINUX YACTHLL.

OrnpezaeneHue AJIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKMUKyM.

HabGnroaenue TmHeHyaToro cnekTpa.

HccenenoBanne CreKTpa pa3peKEeHHOIO0 aTOMapHOTO BOJAOPOJA U U3MEPEHUE
noctosiHHoM PunGepra.

Tema 3. Dusuxka amomMHo20 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens snpa I'erizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M3oTonsl.

PannoaktuBHOCTh. Anb(da-pacnag. DJIEKTPOHHBIM W TMO3UTPOHHBIA OeTa-
pacnaj. ['amma-u3iy4yeHue.

3aKOH pPaJMOAKTUBHOIO pacnana. PaJiuoakTUBHBIE HW30TOIBI B TPUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHUs. BiusHUEe paguoaKTUBHOCTU Ha KUBbIC
opranu3Msbl. EcrectBennsit hoH uznydenus. Jlosumerpus.

DHeprus CBS3M HYKIIOHOB B siipe. SnepHsbie cuibl. JledekT Macchl sapa.

Anepubie peakiuu. Jlenenue u cuaTes sanaep. Snepusie peakropsl. [Ipobiaemsl
YOPaBIsIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OJKOJIOTMYECKHE AaCHEeKThl pPa3BUTHUS
AIEPHON YHEPTETHUKHU.

MeToapbl perucTpanuu U UCCIEA0BAaHNS AJIEMEHTAPHBIX YaCTHULL.

OyHIaMEHTAJIbHbIE B3aUMOJCUCTBUS. bapHOHBI, ME30HBI W JICOTOHBI.
[IpencraBinenne o CtangapTHOM Moenu. KBapK-rirooHHas MOJEIb aJpOHOB.

®usuka 3a npeaenamu CrangapTHOM mozaenu. TémHas Martepuss U TEMHas
DHEPIUsl.

EnuHCcTBO prznyeckoi KapTUHBI MUPA.

TexHuyeckre yCTpoMCTBA U TEXHOJIOTMYECKHUE MMPOLECCHL: TI03UMETP, Kamepa
Buinbcona, siiepHblii peakTop, TEPMOSIIEPHBIN peakTop, aToMHasi 0o0MOa, MarHUTHO-
pEe30HaHCHAsi ToMOorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie padbomaol, npaKkmuxKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM poTorpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIB30BAHUEM JIO3UMETPA.

N3ydyenue nornouieHus: 6eTa-4yacTull allOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



DTanbl pa3BUTHS acTpoHOMUU. [IpuKIiIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
acTpoHOMHUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU [JIi OOBSICHEHUS MPUPOJIbI
KOCMUYECKUX OOBEKTOB.

Mertoapl acTpoHOMHUYECKUX ucciaeqoBaHuidl. COBpEMEHHbIE ONTUYECKHUE
TEJIECKOIIBI, PaJIMOTEIECKOIbI, BHEATMOC(hEpHAsE aCTPOHOMHUSL.

Bunx 3Bé3gHoro HeOa. Co3Besmus, sipkue 3BE3/BI, ITUTAHETHI, WX BHUIUMOE
JIBUKCHHUE.

Conneynas cucrema.

Comnnue. ConmHeuHnast akTUBHOCTh. IcTounuk sHepruu CoJiHIla U 3BE3I.

3BE3/1bl, X OCHOBHBIE XapaKTepUCTUKU. JlnarpaMma «CHeKTpaJIbHbIN Kacc —
CBETUMOCTB». 3BE3Abl TJIABHOW NOCIEAOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM IOCIIEIOBATEIbHOCTH. BHYTpeHHEEe CTpoeHue
3BE37. COBpEMEHHBIEC MPEACTABICHUA O MPOUCXOXKICHUU U 3BOoMoIMKA CoJIHIA U
3BE3]1. DTaNbl )KU3HU 3BE3]I.

Mueunsiii Ilyte — Hama I'anaktuka. Ilonoxxenue u nBuxenue ComHia B
INanaktuke. Tunel raakTuk. Pagroramaktuky U kBasapsl. YEpHbIE ABIPBI B sapax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa60ma. Pa3zberanue rajakTuk.
Teopus bosbuioro B3peiBa. PelMKTOBOE U3TyYEHHE.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMUMU.

Yuenuueckue naonrwoenus.

HabGmronenust 3B€3aHOT0 He0a HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JIJIS1 OTIPEICIICHHS] TIOJI0KEHHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO03Be3/ius (CeBEpHOro MOdylIapusi U SPKUe
3BE3/bI.

HaGmronenuss B Teneckon JIyHbI, IUIaHET, TYMaHHOCTEH M 3BE3THBIX
CKOILICHUH.

DU3HYECCKUH MPAKTUKYM.

Cnioco0On1 n3mMepeHus (U3NYECKUX BEJTMYUH C UCTIOb30BAaHUEM aHAJIOTOBBIX U
HU(PPOBBIX HU3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTENbHBIE TOTPEIIHOCTH U3MEPEHUN (U3MUECKUX BEITUYMH.
OneHka rpaHuI] HOTPENTHOCTEMN.

[IpoBeneHMEe KOCBEHHBIX HM3MEPEHUM, HCCIEIOBAaHUM  3aBUCHMOCTEU
bu3MYecKuX BEJIMYMH, MPOBEpPKAa MPEJIOKEHHBIX TUIOTe3 (BbIOOp M3 pabdorT,
ONMCAHHBIX B  TEMATHUYECKUX  pasfenax «YYEHHUYECKUM  HKCIIEPUMEHT,
nabopaTopHbie pabOThI, MPAKTUKYM ).

O6o01maromee MOBTOPEHUE.



O0o01ieHre U cucTeMaTH3alusl CoJlep KaHus pa3fenoB Kypca «MexaHuKay,
«MonexynspHas hu3MKa U TEPMOAUHAMUKAY, « DNEKTpoIuHaMUKay, «Konebanus u
BOJHBI», «OCHOBBI CIIEIIMATBHON TEOPHUM OTHOCHUTEIBHOCTW», «KBaHTOBas
busmnKay, « JIEMEHTHI ACTPOHOMHH U aCTPOPUIUKI.

Pons ¢usuku u acTpoHOMHM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHON M ATHYECKOH chepax AedaTeIbHOCTH YEI0BEKa, POJib U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAayYHOW KapTHHE MHpA, 3HAYEHUE OINKMCATEIIbHOM,
CUCTEMATU3UPYIOIIEH, OOBACHUTENPHOM W  NPOrHOCTUYECKOM  (PyHKIUHI
bu3ngecKoil Teopuu, poiib GU3NIECKON TEOPUHU B (HOPMUPOBAHUN TIPEICTABICHUIN
0 (u3NUecKOW KapTUHE MHpPA, MECTO (PM3MUECKOU KApTHHBI MHUpaA B OOIIEM pSIIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABICHUI O IPUPOJE.

Me:xxnpeaMeTHbIe CBSI3H.

Nzyuenue kypca ¢pusuku yriyoiaéaHoro yposHs B 11 kitacce ocymiecTBisieTcs
C Yy4€TOM CcOAepKaTelIbHBbIX MEXKIIPEAMETHBIX CBA3€H C KypcamMH MaTeMaTHKH,
OMOJIOTUHU, XUMHH, T€OTpadUu U TEXHOJIOTHH.

Mesicnpeomemmuovie nonamus, C6A3AHHbBLE C USYUEHUEM MEM 0008 HAYUHO20
NnO3HaHUA: SABIICHWE, HAy4YHbIH (aKT, rUnoresa, (PU3NYecKas BEJIMYMHA, 3aKOH,
Teopusi, HaONIOJEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJEb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEpUTEIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuka: pEUIEHUE CUCTEMbl YpPaBHEHHU. TpUrOHOMETpUUYECKHUE
GyHKIUU: CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. BEKTOpPBI M MX NPOEKIHMH Ha OCH KOOPAMHAT, CI0KEHHE BEKTOPOB.
[IpousBoanbie 3meMeHTapHBIX (QyHKIU. [Ipu3Hakum MogoOusi TPEeyroabHUKOB,
OTIpeJIeNIeHHE IIOMIAN TUIOCKUX (hUryp u oobéma Te.

Buonozun: »>nextpuueckue SBICHUS B JKUBOM MpHpoOnE, KojeOaTelbHbIE
JBIDKEHUSI B JKMBOM TMPUPOJAE, DSKOJOTMYECKHE PUCKH TIPU IMPOU3BOJICTBE
ANEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHUE  OKpYXKaroled  Cpensl,
yIbTPa3BYKOBasi [IMarHOCTHMKAa B MEIUIMHE, ONTHUYECKUE SIBIICHHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpo€HUE aTOMOB M MOJIEKYJ, KPUCTAIIIMYECKAsE CTPYKTYpa TBEPABIX
T€J, MEXaHU3Mbl 00Pa30BaHUSI KPUCTAIUIMUECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIU3.

I'eocpaghusn: marnutTHble TIONIOCAa 3E€MJIM, 3aJ€KH MArHUTHBIX PYI,
dhoTochEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOJBUTaTENb SIKOOU, reHepaTop MEPEMEHHOT0 TOKa, MHIYKUIHUOHHAs Ieyb,
JMHUU 3JEKTpONEepeaay, EKTPOABUTaTENb, pajgap, paguonpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3BykoBas JMArHOCTHKA B TEXHUKE,
MPOEKIIMOHHBIN amnmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHAsl OaTapesi, CITyTHUKOBbIE
MPUEMHHKHY, SIJIEPHASI SHEPTETUKA U SKOJIOTMYECKUE ACTIEKTHI €€ pa3BUTHSL.



I[VDIAHUPYEMBIE PE3YJIBTATBI OCBOEHU ITIPOI'PAMMBI 110 ®U3NKE
HA VYPOBHE CPEIHET'O OBHIEI'O OBbPA3ZOBAHMAIIMUYHOCTHBLIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yabTaThl OCBOEHUs ydeOHOro mpenmera «Du3nkay
JIOJKHBI OTpaXkaTh FTOTOBHOCTh M CIIOCOOHOCTh 00YYaIOLIUXCsl PYKOBOACTBOBATHCS
c()OpMUPOBAHHON BHYTPEHHEH MO3UIMUEN JMYHOCTH, CHUCTEMON LEHHOCTHBIX
OpUEHTAlMi, TMO3UTUBHBIX BHYTPEHHUX  YOEXJEHHI, COOTBETCTBYIOLIUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCHICKOTO OOIECTBA, PACIIUPEHUE KUZHEHHOTO
OMBITA M OMNbITA JEATEIBHOCTH B IIPOLIECCE pEAM3AlMM OCHOBHBIX HAIIPaBICHUMN
BOCIIUTATENbHON JEATENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’AaHCKOI0 BOCIIUTAHUSA:

c(OpMUPOBAHHOCTb I'PAXKJTAHCKOM MO3ULMH 00YYarOIIErocst Kak akTUBHOTO
¥ OTBETCTBEHHOI'O YJIEHa POCCUHCKOT0 OOIIECTBA;

OPUHATHE TPATULUOHHBIX OOLICYETOBEYECKUX TyMAHUCTUYECKUX U
JEMOKPaTUYECKUX LIEHHOCTEM;

TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B HHTEPECAX I'PaXKIAHCKOTO
oOlecTBa, y4yacTBOBaTh B CAaMOYIpaBICHUHM B 00pa3oBaTelIbHON
OpraHu3alluy;

YMEHUE  B3aUMOJIEWCTBOBATh C  COLMAJIBHBIMM  WHCTUTYTAMH B
COOTBETCTBHUHM C UX QYHKUUIMH U Ha3HAYECHHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU JESTENBHOCTH.

MNATPUHOTUYIECCKOI'O BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUNCKOU TPaKTaHCKOMN UJICHTUYHOCTH,
[IaTPUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TI'OCYJApPCTBEHHBIM CUMBOJIAM, JOCTHXKEHUAM
POCCUMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPaABCTBCHHOI'O BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO TIOBE/ICHUS;
CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U MIPUHUMAaTh OCO3HAHHBIEC PEIICHMS,
OPUEHTHUPYSACh Ha MOPAJIBHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM
YUCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HAHUE JINYHOIO BKJIAJA B IOCTPOCHHUE YCTOMYMBOIO OYyIIETO.

ICTECTHYECCKOI0O BOCIINTAHUA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYasg OCTETHKY HAy4HOIO
TBOPYECTBA, MMPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUA:



UHTEPEC K Pa3IMUHbIM cdepam npodhecCuoHaATbHON AesTeIbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (PU3UKOM U TEXHUKOU, yMEHHUE COBEPIIATH OCO3HAHHBIN
BbIOOp Oyayuied mpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE )KMU3HEHHbIE
TJIaHBI;

TOTOBHOCTbH U CITIOCOOHOCTH K 00pa30BaHHUIO M CaMO00pa30BaHUIO B 00JaCTH
(GU3UKY HA IPOTSHKEHUHN BCEH KU3HU.

IKOJOTHIE€CKOro BOCINTAaHUA:

c(hOpPMUPOBAHHOCTh IKOJIOTUYECKON KYIbTYpbl, OCO3HAHHUE I100aTHLHOIO
XapakTepa SKOJOTHUCCKUX MPOOIeM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JCHCTBUM B OKPYXaKOIIECH cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO pa3BUTHS YEIIOBEYECTBA;

pacIIUpEHUE ONbITA AEATEIBHOCTA SKOJOTMYECKOM HANPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUI 0 PU3UKe.

HEHHOCTH HAYYHOI'0O ITO3HAHUS .

c(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3MUECKON HAYKU,

OCO3HAHME IIEHHOCTH HAYYHOM JESITEJIbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4YeHHUs] (PU3UKU OCYUIECTBIATh MPOCKTHYI0 U HCCIIEI0BATEIbCKYIO
NEeSTeNbHOCTh UHIUBUIYAJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble jornueckue 1eMCTBUSA:

CaMOCTOSITENILHO ~ (OPMYJUPOBATh W aKTyaIM3UpPOBaTh  MpoOIeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

OTIpENEeNATh e JCATENbHOCTU, 33JaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKCHHSI,

BBISIBJISITH  3AKOHOMEPHOCTH W TIPOTHBOPEYHS B PacCMaTPHUBACMBIX
(bU3HUECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUs MTPOOJIEMBI C YUETOM aHAIU3a UMEIOIIUXCS
MaTEPHATBHBIX U HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OIICHHBAaTH COOTBETCTBHUE
PE3yNbTATOB LEJISIM, OTICHUBATh PUCKHU TTOCICICTBUN ACATEIHHOCTH;
KOOPJIMHUPOBATh H BBIIONHATH pabOTy B YCIOBUAX PEATBHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOT'O B3aUMO/ICUCTBHS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

ba3oBble ucciieaoBarejbCcKkue 1eHCTBUA:

BJIa/IETh HAYYHOW TEPMHUHOJOTUEH, KITFOUEBBIMU MOHITUSAMUA U METOJaMHU
(bu3HUeCKON HAyKU;



BJIQJIETh ~ HaBBIKAMH  y4e€OHO-HMCCIICIOBATCIILCKOM | MPOECKTHOMN
JESATENIbHOCTH B 00JacTH (PU3MKHM, CHOCOOHOCTbIO U TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOAOB pELIEHUS 3a4ady (PU3NYECKOTO
coJiep KaHusl, IPUMEHEHHIO Pa3JINYHbIX METO/I0B [T03HAHNUS;

BIAJAECTh BHUJAMM JEATEIBHOCTH IIO IIOJYYEHUIO HOBOTO 3HAHUA, €r0
UHTEpIpeTaluu, Ipeodpa3oBaHUIO U MPUMEHEHHUIO B PAa3IMYHBIX YUEOHBIX
CUTyallUsiX, B TOM 4YHCJI€ MPHU CO3/IaHUU Y4YEOHBIX MPOEKTOB B 00JacTU
bu3uKy;

BBISIBJISITh NPUYMHHO-CJIEACTBEHHBIE CBA3M W AKTYaJM3HpPOBaTh 3ajady,
BBIIBUTaTh TUNOTE3y €€ PEIICHHs, HaxXOAUTb AapryMEHTHl  JUIS
JIOKA3aTelbCTBA CBOUX YTBEP)KIEHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTUYECKU OLEHUBATh UX JJOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIJIOBUSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3ajaud B 0Opa3oBaTENIbHOMN
NEeSATENbHOCTH, B TOM YUCIIE MPU U3YUYEHUU PU3HKHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;
YMETh NEPEHOCUTh 3HaHUA MO (U3MKE B MPAKTUYECKYIO 0O0JacCTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;
BBIJIBUT'aTh HOBBIE UJIEH, ITPEJIaraTh OPUTHHAIIBHBIE TIOJIXO/IbI U PELIEHUS;
CTaBUTh MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIME aIbTEPHATUBHBIC PEIICHHUS.

Pa6oTa ¢ undpopmanmeii:

BJIa/I€Th HABBIKAMU MOJTY4YeHHsI HHPOPMAITUU (PU3MUECKOTO COACPKAHUS U3
VCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYILIECTBIIATh ITOMUCK,
aHaJIM3, CUCTEMATU3AIMI0O M WHTEPHPETalri0 MH(OPMALUMU Pa3IuYHBIX
BUJIOB U ()OPM IIPE/ICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(DOpMAIUY;

UCIIOJIb30BaTh CpPEACTBA HMH(OPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEUNICHUM  KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COONIOJICHHEM TpeOOBaHUN HPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, THUIMEHBI, pPecypcocOepekeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAIIMOHHON 0€30MacHOCTH;

co3/1aBaTh TEKCThl (PU3MUECKOr0 COAEpPKAaHUS B Pa3IUYHBIX (opMarax c
yu4€TOM Ha3zHayeHHUs HHQPOpPMAIMM U LEJIEBOW ayJUTOpPHUM, BBIOUpas
ONTUMAaJIbHYIO (POPMY MPEJCTABICHUS U BU3YyAIU3ALIUH.

KoMMmyHuKaTHBHBIE YHUBepcaIbHbIEe YUeOHbIe 1eiicTBUS:



OCYUIIECTBJIATh OOIIEHHE Ha ypokKax (U3UKH U BO BHEYPOUYHOM
NEeATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOHQUIMKTHBIX CUTyallMd M CMSI4aTh
KOH(DITUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHHUA C UCIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BATh IIPEUMYIIECTBA KOMAaHHON U MHNBUYaJIbHON
padoThI;

BbIOMpAaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHUI ¢ y4€TOM OOILIUX
VUHTEPECOB U BO3MOKHOCTEMN Ka)KIOT0 WIEHA KOJUIEKTUBA,

IPUHUMATh IL€IM COBMECTHOW JI€ATEIBHOCTH, OpPraHU30BBIBaTH U
KOOPAMHUPOBATh JACUCTBHUS MO €€ JOCTHUIKEHUIO: COCTAaBJIATH ILIAH
NEUCTBUM, pactpelesTh POJIU ¢ Y4ETOM MHEHHM YYaCTHUKOB, 00CYXKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4ye€CTBO CBOEr0 BKJAJa U KaKIOIO YYaCTHHKAa KOMaHIbI B
o01Iui pe3ysabTaT no pa3padOTaHHBIM KPUTEPUSIM;

IpeAIaraTb HOBBIE TIPOEKTHI, OLUEHHUBATh HAEU C IO3UIUU HOBU3HBI,
OPUIMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIAThL IO3UTUBHOE CTPATETHYECKOE IOBEIACHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepcajbHbIe YUeOHbIe /1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATH I03HABATEIBHYIO I€ATEIbHOCT B 00JIaCTH
(U3MKHU U ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHEIC 3a7a4H;

CaMOCTOSITEIIBHO COCTAaBJIATH IUIAH PELICHMUS PACYETHBIX U KaYECTBEHHBIX
3a]1ay, IJIaH BBINOJHEHUS MPAKTUYECKON pabOThl ¢ YUETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U IPEANOUYTECHUIT;

J1aBaTh OLICHKY HOBBIM CUTYAalLUsIM;

pacuIMpATh paMKH y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PELIECHUE;

OLICHUBATh NPUOOPETEHHBIHN OTIBIT;

croco0cTBOBaTh (HOPMUPOBAHUIO UM TMPOSIBICHUIO 3PpYIULUU B 00JacTu
(U3MKH, TOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTENIbHBIM W KYJbTYpPHBIN
YPOBEHb.

CaMOKOHTpOJIb, SMOIUOHAIBHBIN NHTEJLJIEKT:

AaBaThb OLCHKY HOBBIM CUTYAalIUAM, BHOCUTb KOPPCKTUBLI B ACATCIIBHOCTD,
OICHHUBATB COOTBCTCTBUC PC3YJIbTATOB LCIIAAM;



BJIQJIETh HaBBIKAMHM II03HABAaTEJIbHOW pediIeKCMHu KaK OCO3HaHUS
COBEPIIIAEMBIX JIEMCTBUI M MBICIMTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

WCIIOJIb30BaTh MPUEMBI pe(PIICKCHHU JIJIs OLICHKH CUTYyaIuH, BEIOOpa BEPHOTO
pelieHus;

YMETh OLICHMBATh PUCKU M CBOECBPEMEHHO NPHUHUMAThH PEIICHUSA IO HX
CHIDKCHUIO;

MIPUHUMATh MOTUBBI M APTYMEHTHl APYTUX MpPU aHAINA3E PE3YyJIbTaTOB
JIEATEIILHOCTH;

NPUHUMATH ceOsl, TOHMMAasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,;

MPUHUMATh MOTUBBI U APTyYMEHTBHI APYTUX IPU AHAJIU3E PE3YJIbTATOB
JIEATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OIIHMOKHU.

B mpomecce mocTHKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS IMPOTPAMMBI IO
buzuke IS ypoBHS cpeaHero oOmero oOpa3oBaHUA Y  OOyYarolIuxcs

COBEPIIIEHCTBYETCS OMOIMOHATLHBIH UHTEIUIEKT, TIPEIOIaratoIun
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHHWsS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  IMOHUMATh  CBOE

SMOIIMOHAJILHOE COCTOSTHUE, BUJIETh HAIIPaBJICHUS pPa3BUTHS COOCTBEHHOU
IMOIMOHATILHOU Cepbl, OBITH YBEPEHHBIM B Ce0€;

CaMOpPETyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIOCOOHOCTH aJalTUPOBATHCS K
IMOIMOHATFHBIM U3MEHEHHSIM U TPOSIBISITH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKITIOYAIONIEH CTPEMJICHUE K JTOCTHKCHUIO 1IN
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATH, UCXOIS U3
CBOHX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh IMOHUMATh  AMOIMOHAIBHOE
COCTOSIHUE JpPYIMX, YYUTHIBaTh €ro NpH OCYIIECTBICHUM OOILEHUS,
CITOCOOHOCTH K COUYBCTBHIO M COTIEPSKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIOIINX CHOCOOHOCTh  BBICTPAMBAaTh
OTHOUIEHUSI C APYTMMH JIIOJbMHU, 3a00TUTHCS, NPOSBIATH HHTEPEC U
paspemniatb KOHQIUKTHI.

ITPEAMETHBIE PE3VYIJIBTATBI

K xoniy oOyuenus B 10 knacce npeqMeTHbIE pe3ybTaThl HA YTIyOJIEHHOM ypPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHI:



MOHUMATh POJb (HU3UKK B  SKOHOMHYECKOM, TEXHOJIOTHYECKOMH,
AKOJOTUYECKOM, COIMAIbHOW M JTHYECKOW cdepax AesaTeIbHOCTH
YeJI0BeKa, POJb U MECTO (PU3UKH B COBPEMEHHOW HAyYHOU KapTHHE MHpA,
3HAUYCHHUE OIUCATEIBHON, CHUCTEMATU3UPYIONIEH, OOBSICHUTEILHOU U
NPOTHOCTUYECKOW  (QYHKIMM  (PuU3MUEeCKOW Teopud — MEXaHUKH,
MOJICKYJISIPHOW (PH3UKH W TEPMOJIMHAMUKH, POJIb (PU3NYECKON TEOpUH B
dbopMHUpOBaHUY TIPEICTABICHUN O PU3NUECKON KapTUHE MUPA;

pasinyaTh yCIOBUSI IPUMEHUMOCTH MOJiesiel (PM3UYECKUX TeJl U IIPOLIECCOB
(sIBNICHMIT): WHEpIHATbHAS CUCTEMa OTCYETa, abCOIMIOTHO TBEPAOE TEIO,
MaTepHalibHasi TOYKa, PaBHOYCKOPEHHOE JBMXCHHE, CBOOOHOE TaJIeHUE,
aOcoJIIOTHO yripyrasi nedopmariusi, abCOMIOTHO YIpyroe M abCOIIOTHO
HEYIIPYrOo€ CTOJIKHOBEHHWS, MOJEIM Ta3a, XKUJIKOCTA U TBEPAOrO
(KpUCTaJUTMYECKOI0) TeJa, uaeaabHbIN ra3, TOUSUHbIH 3apsijl, OJTHOPOJIHOE
AIEKTPUYECKOE T0JIE;

paznuyaTh ycClOBUSA (TpaHUIbl, OOJACTH) NPUMEHHUMOCTH (U3HUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB,;

aHAIM3UPOBaTh M OOBSACHATH MEXAHUYECKHE TMPOIECChl U SIBICHMUS,
UCIOJIb3Ysl OCHOBHBIE MOJIOKEHHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKCHHS, (POPMYJIbI KMHEMATHKH PaBHOYCKOPEHHOTO
JBIDKEHUS, TIpeoOpa3oBaHusi ['anmuies A CKOPOCTH U TEpeMEIleHUs,
3akOHbl HpIOTOHA, NOPUHOMO OTHOCUTENBHOCTH [ 'anmunes, 3aKoH
BCEMUPHOT'O TATOTEHMS, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOMU
SHEPTUU, CBsSI3b PA0OTHI CUJIBI C M3MEHEHHWEM MEXaHWYECKOW HSHEpTuu,
yCJIOBUSI paBHOBECHUsS TBEPAOTO Teja), MpPU HSTOM HUCIOIb30BaTh
MAaTeMaTHYE€CKOE BBIPAKEHHUE 3aKOHOB, YKA3bIBATh YCIOBHS IPUMEHUMOCTHU
(u3MUEeCKNX 3aKOHOB: NpeoOpazoBaHuil ['amuies, BTOPOro U TPETHETO
3akOHOB HbBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJIbCA M MEXAHUYECKOU
SHEPIuM, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIC MPOIECCHI U SBJICHUS, UCIIOIb3YS
ocHOBHble moJokeHnd MKT u 3aKoHBI MOJEKYJISIpHOH (PU3UKH U
TEPMOJIMHAMUKHU (CBA3b JABJIEHUS MJIEAJBbHOTO Tra3a co cpeaHel
KUHETUYECKOW JHEPrue TEIUIOBOrO ABHKEHHUS U KOHIIEHTPALUEH €ro
MOJIEKYJ, CBA3b TEMIIEpaTypbl BEIIECTBA CO CPEAHEN KHUHETUYECKOU
SHEPruel TEMIOBOIO JABUKEHHUS €r0 YaCTHIL], CBSA3b JABJIECHUS WUIEAJIBbHOIO
raza C KOHIEHTpaMEd MOJEKYJI W €ro TEeMIepaTypou, ypaBHEHHE
MenpaeneeBa—Kianeiipona, mepBbId 3aKOH TEPMOJAVUHAMHUKH, 3aKOH
COXpaHEHUs! PHEPIrUU B TEIUIOBBIX MpOIleccax), MPU 3TOM HCIOJIb30BATh



MaTEMaTUYECKOE BEIPAXKEHNE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHust MenaeneeBa—KianeiipoHa;

aHAIM3UPOBaTh M OOBSACHATH BJICKTPUYECKUE SIBJICHUS, HCIIONb3Ys
OCHOBHBIE IOJIOKEHHUSI M 3aKOHBI IEKTPOAMHAMUKH (3aKOH COXPAHECHHSI
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIS, MPUHLHUII CYNEPHO3ULUU SIEKTPUYECKHUX
IOJIEW, IIPU 3TOM YyKa3blBasi yCJIOBUs NPUMEHHUMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKU BaXKHbIE COOTHOIICHMS: 3aKOHbI OMa Uil ydacTka
Henu W JJIs 3aMKHYTOM DJICKTPUYECKOM 1enu, 3akoH [xoyns—JleHua,
npasmia Kupxroda, 3akonsr apajiest 1715 2IEKTPOIH3a);

ONMKCHIBATh (PU3MYECKHE TPOLECCHl U SBIICHUS, HCIOJIb3YsS BEJIWYUHBI:
IIEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIAa U CUCTEMBI TEIN, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIIMANIbHAS SHEPT s, KWHETHUECKas SHEPT s,
MeXaHu4ecKasi 3Heprusi, paboTa CUJIbl, IIEHTPOCTPEMUTEIILHOE YCKOPEHHE,
CUJla TSKECTH, CWJIa YNPYrOCTH, CUJa TPEHUS, MOIIHOCTb, JHEPTrUs
B3auMoJieicTBHS Tena ¢ 3eMiIEN BOIU3U e€ MOBEPXHOCTH, SHEPTUS YIIPYTOi
nedopMalvy MPYKUHBI, KOJIMYECTBO TEIJIOTHI, a0COJIIOTHAsA TeMIlepaTypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPEHHSS SHEPIrHs HACATbHOTO
OJIHOATOMHOTO Ta3a, paboTa UAeaIbHOTO ra3a, OTHOCUTEIbHAS BIa>KHOCTh
Bo3ayxa, KIIJI naeanbHOTO TEIJIOBOrO JABUTATEIIS; 3JCKTPUUECKOE MOJIE,
HaIpPsHKEHHOCTD AJIEKTPUYECKOTO TOJISI, HAIPSYKEHHOCTD MOJISI TOUEYHOTO
3apsAlla WM 3apsHKEHHOrO 11apa B BaKyyMe€ M B JUAJIEKTPUKE, MOTEHLIHAAT
JIEKTPOCTATUYECKOTO I0JsI, PA3HOCTh MOTEHIMAIOB, 3JEKTPOABIKYLIAs
CUJia, CUJIa TOKa, HAMpPSKEHHUE, MOIIHOCTh TOKA, 3JIEKTpUUYEcKasi EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTHBIEHME  ydacTKa  Lenu ¢
NIOCJIEOBATENBHBIM U MAapaJIEIbHBIM COETMHEHUEM PE3UCTOPOB, SHEPTHUS
AIEKTPAYECKOTO NOJIA KOHAEHCATOPA;

OOBACHATH  OCOOCHHOCTM  NpPOTEKaHUs  (U3MYECKUX  SIBICHMIL:
MEXaHUYECKOE JIBIDKEHUE, TEIUIOBOE [JBH)KCHUE YACTHL] BELIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE ABIKEHHE, AUGy3us, UCIapeHue,
KUIIEHHE U KOHACHCALMs, IUIaBJIIEHNE U KPUCTAIUIN3aLKs, HAPABJIEHHOCTb
TEIUIONEPEAAUH, DIEKTPU3ALUS TEN, IKBUIOTEHINAIBHOCTh TOBEPXHOCTH
3apsPKEHHOTO TPOBOJHUKA;

IPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTU OJJHOM (hM3MUECKON BEIHMUYUHBI OT
JOPYro# ¢ HCHOJIb30BAHUEM IIPSMBIX U3BMEPEHUH, ITPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJYYEHHOH 3aBHCHUMOCTH
bu3nuecKuX BEIMYMH B BHIE TpaduKoB C Yy4ETOM aOCOIIOTHBIX
NOTPEIIHOCTE  WM3MEPEHUM, JAeNaThb BBIBOABI IO  pe3yibTaTaM
UCCJIEI0BAHNS;



IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIUYMH, IPU STOM
BBIOMpATh ONTUMAJIHBIA METOJ] U3MEPEHHUsI, OIICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEITIOKEHHON TMIOTE3bI: INIAHUPOBATH
AKCIIEPUMEHT, COOUPATh HKCIIEPUMEHTAILHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
NOJIyYCHHBIE PE3YJIbTATBl W JENIaTh BBIBOJ O CTAaTyC€ NPEIJIOKEHHON
TUIIOTE3B;

coOJr01aTh MpaBuiIa 6€30MacHOro Tpy/a MpY MPOBEIECHUN UCCIIETOBAaHUHN B
paMKax  y4eOHOro  JKCIIEpUMEHTa, TMpakTHKymMa W  y4eOHO-
UCCJIEIOBATEIbCKOM M TPOEKTHOM JAEATENBHOCTH C HCIOJIB30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOTrO 000PYI0BAHUS;

pemiaTe pacy€THBIE 3aJa4d C SBHO 33JaHHOM M HESBHO 3aJaHHOU
¢u3ruecKol MOJIENbI0: HA OCHOBAaHWUHU aHANM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3Mueckoil Mojenu, OTBevarllel TpeOOoBaHUSM 3ajaud,
IPUMEHSTH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTHU U TIOCTYJIATHI (PU3NUECKUX
TEOpUW MPHU HMCMIOJIB30BAHUM MAaTEMAaTHUYECKUX METOJIOB PEIICHUs 3a/ad,
IPOBOJUTH PACYETHl HA OCHOBAHUM MMEIOUIUXCS JTaHHBIX, aHAJIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOTYYEHHBIX
pe3yNbTaToB;

pemaTh KadeCTBEHHBIC 3a/Jaud, TpeOyrolue NPUMEHEHUs 3HAHUN U3
Pa3HBIX pa3lenoB Kypca (PU3MKH, a TaKKe WHTErpallii 3HAHUM U3 APYTHX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LIMKJIA: BBICTPAUBATH JIOTMYECKYIO
LENOYKY PACCYKJIEHUI C OIOPON HAa N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U pU3HYECKHEe SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAaHUA JUIsl OOBSCHEHUS OCHOBHBIX
MPUHITUIIOB PabOTHI U3MEPUTETHHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TE€XHOJOTMYECKUX MPOLECCOB;

IPUBOJIUTH NIPUMEPHI BKJIAJ1a POCCUICKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAayKH, B OOBSICHEHHUE IMPOILIECCOB OKPYXAIOIIETO MHUpPA, B
pPa3BUTHE TEXHUKHU U TEXHOJOTUI;

aHAJIM3UPOBATh U OLIEHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESTENbHOCTA YEJIOBEKAa, CBSI3AHHOM C (DU3MYECKUMHU MpOLEecCaMu, C
MO3UIINI YKOJIOTUYECKON 0€30MaCHOCTH, MPEACTABICHUM O PaIlMOHATILHOM
IPUPOOIIOIH30BAHUHU, @ TAKXKE Pa3yMHOM HCIOJb30BAaHUM JTOCTHKEHUI
HAyKd W TEXHOJOTMH [ JaJbHEMIEro pa3BUTHUS YEJIOBEYECKOTO
o0I111eCTBA;

NPUMEHSTh Pa3jIMYHbIe CIOCOOBI paboThl ¢ MHMOpMaIKeil Ghu3nIecKoro
colepKaHUsi C KCIOJb30BAHMEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTHHA, MPU 3TOM HCIIOJIB30BATh COBPEMEHHBbIE WH(GOPMAIMOHHBIE



TEXHOJOTMM JJi1 TIOUCKAa, MEepepadOTKH U MpenbsABICHUS Y4YeOHOH u
HAY4YHO-NOMYJISIPHOM MH(pOpMalluu, CTPYKTYpPUPOBAHUS U UHTEPIIPETALIUN
UHpOpMalUK, IOJYYEHHOW M3 PAa3IMYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aeMyl0  HMH(GOpMaLMi0O U OIeHHMBaTh €€
JIOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HaHWM, TaK U Ha OCHOBE
aHaJIM3a NCTOYHUKA UH(POpMAIHH;

HPOSIBIIATH OpraHu3alOHHBIC U NO3HaBaTeJIbHbIE YMEHHUS
CaMOCTOSATEIbHOTO NPUOOPETEHNS HOBBIX 3HAHU B IPOLECCE BHIMOIHEHUS
IIPOCKTHBIX M YIeOHO-UCCIIeI0BATEIHCKUX PadoT;

paboTaTh B TpyMIE C HCIOJHEHUEM pA3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAlMOHAIBHO PaCHpPEEisATh AESTEIbHOCTh
B HECTAHJAPTHBIX CUTYalUAX, aJ€KBaTHO OIECHUBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBaeMOi TPOOIEMBI;

IPOSBIIATH MOTUBALIMIO K Oynyliel mpoecCHOHATBHON IEATETbHOCTH IO
CHELHMATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOPUIIS.

K xonity oOyuenus B 11 knacce npeqMeTHbIE pe3yIbTaThl HA YTITyOIEHHOM yPOBHE
JOJDKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

MOHUMATh POJIb (PU3UKH B SKOHOMUYECKOH, TEXHOJIOTHIECKOM, COITMATEHOMN
U ITHYECKOW cdepax AEATEIHHOCTU YEIOBEKa, POJb M MECTO (DU3UKH B
COBPEMEHHOW HAYYHOM KapTUHE MHPA, POJIb ACTPOHOMHHM B IPAKTUYECKOU
NEATEIIbHOCTH 4YEJIOBEKA M JAIBHEHIIEM HAYYHO-TEXHUYECKOM DPAa3BUTHH,
3HAUYCHHUE OINUCATEIHHON, CHUCTEMATU3UPYIOMIEH, OOBSCHUTEIHLHOU U
MPOTHOCTUYECKOW (YHKIMN (PU3MUECKON TEOpUU — IJIEKTPOJUHAMUKH,
CHEIHATbHOM TEOpUHU OTHOCHUTEIBHOCTH, KBAHTOBOW (DU3MKH, pOJIb
¢usnueckoid Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (HU3UUECKOU
KapTUHE MHpa, MecTO (PU3MYECKOM KapTUHBI MHUpa B OOLIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O MPUPOJE;
paznuyaTh yCIOBUS MPUMEHUMOCTH MOJIeNe PU3NYECKHUX TEJ U ITPOIIECCOB
(s1BJIEHMIT): OTHOPOAHOE DJIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE MOJIs,
rapMOHUYECKUE KoOJIeOaHUs, MAaTeMaTHYeCKHl MAasTHUK, WACAIbHbBIN
IPYKUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, UJeaJbHbIN
KoJIe0aTeNIbHBIM KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTIO sjipa 1
KBAaHTOBOM MOJENH CBETA;

pasnuyaTh yCIOBHUS (TpaHUIIBl, 00JACTH) NPUMEHHUMOCTH (HU3HUECKUX
3aKOHOB, NMMOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

AHAJIM3UPOBAaTh U OOBSCHATH 3JEKTPOMArHUTHBIE IMPOLECCHl U SIBJICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOXKEHUSI W 3aKOHBI 3JIEKTPOJWHAMHUKH U
CHeUualbHOM  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHs



AIEKTPUYECKOr0o 3apsaa, cuina Awmmnepa, cwia JlopeHuna, 3akoH
ANEKTPOMATHUTHON  WHAYKIMH, npaBwio Jlenna, cBs3p  DJC
CAMOMHAYKIIMM B DJJIEMEHTE OJEKTPUYECKOM IeMM CO CKOPOCThIO
W3MEHEHUSI CUJIbI TOKA, MOCTYJIAThI CLIEUAIbHON TEOPUU OTHOCUTEIBbHOCTH
DiiHIIITeNHHA);

aHATM3UPOBATh U OOBIACHITH KBAHTOBBIC MPOIICCCHI U SBJICHUS, UCTIOIB3YSI
MOJIOKEHUS]  KBaHTOBOW  ¢u3uku  (ypaBHeHHE  ODWHINTEHHA IS
dboTorddexTa, nepBblii U BTOpOH NocTynaThl bopa, NpUHITUI COOTHOIIECHUS
HeonpenenéHHoctel ['elizenOepra, 3aKOHBI COXPAHEHHS 3apsSI0BOTO U
MacCOBOTO YHCEII U SHEPTUH B AJIEPHBIX PEAKIUAX, 3aKOH PaIUOAKTUBHOIO
pacraja);

OTHCHIBATh (DU3WYECKHE TPOIECCHl W SBIICHUS, HWCIOJIB3YS BEIIMYUHBI:
HaIpPsHKEHHOCTD JIEKTPUUECKOTO TMOJIs, TOTEHIIMAN AJIEKTPOCTATHIECKOTO
NoJisi, Pa3HOCTb TOTEHIMAJTIOB, OJJICKTPOABMXKYINAS CHUJIa, WHAYKIUSA
MarHUTHOTO TIOJII, MAarHUTHBIA TMOTOK, Cuia AMIiepa, UHIAYKTUBHOCTD,
AJICKTPOABMIKYIIAS CHUJa CAMOWHAYKIIMU, HHEPTHs MarHUTHOTO TIOJIS
MPOBOJIHUKA C TOKOM, PEISTUBUCTCKHUI UMITYJIbC, TOJTHAS DHEPTHUS, DHEPTUS
MIOKOSI CBOOOTHOM YaCTHUIIbI, DHEPTHUSI U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
W 3apsij siipa, SHEPTrus CBA3M SAPa;

OOBSACHATH  OCOOCHHOCTM  TPOTEKaHUS  (U3MYECKUX  SIBICHHIL:
ANIEKTPOMATrHUTHAS UHIYKIUS, CAMOMHAYKIIUS, pe30HAHC, UHTEep( epeHIIns
BOJNIH, Judpaknus, JUCHEpCHs, TIOJHOE BHYTPEHHEE OTpPaKEHUE,
doTosnexTpuaeckuit 3pdext (poroaddexr), anbda- u 6era-pacnaasl saep,
ramma-mu3iaydeHue sijiep, Pu3ndeckre MpUHIIKIBI CIEKTPaTbHOTO aHAIM3a U
paboTHI N1azepa;

OTIpEIENATh HAIpaBICHUE WHIAYKIIMM MAarHUTHOTO TOJS MPOBOJHUKA C
TOKOM, CuJibl AMriepa u cuibl JIopeHna;

CTPOUTH U300paXKEHUE, CO3aBAEMOE TIIIOCKUM 3€pKaJIOM, TOHKOU JTMH30M,
U PACCUUTHIBAThH €r0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE TMOHSTHS, TEOPUU U
3aKOHBI I aHadu3a W OObSICHEHUS (U3WYECKUX MPOLIECCOB,
MPOUCXOAIIMX B 3BE37aX, B 3BE3HBIX CHUCTEMAX, B MEXKraJlaKTUYECKON
cpene; ABMKEHUS HEOECHBIX TeJ, DBOJIIOIUY 3BE311 U BeeneHHnoii;
MPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEM (U3HYECKUX BEJIMYHMH C
UCIOJIb30BAaHUEM TPSMBIX HM3MEPEHUH, MpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3YJNbTAaThl TMOJYYEHHOW 3aBUCUMOCTH
bu3nuecKknX BEMMYMH B BHIE TpaduKoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTE  M3MEpEHuM, JleJaTh  BBIBOJABI IO  pe3yjbTaTam
UCCIIEOBAHUS,



POBOJIUTh KOCBEHHBbIC HU3MEpPEHUs] (PU3NYECKUX BEIUYHH, MPU HTOM
BBIOMpPATh ONTUMAJIbHBIN METOJ] U3MEPEHHMs, OIICHHUBATh a0CONIOTHBIE U
OTHOCHUTENBHBIE MOTPEMIHOCTH NPSIMBIX U KOCBEHHBIX H3MEPEHUI;
IIPOBOJUTH OIBITHI MO IIPOBEPKE MPEIJIOKEHHOW TMIIOTE3BI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTU3UPOBAThH
MOJyYECHHBIE PE3YyJIbTaThl W JI€JIATh BBIBOJ O CTATyCE NPEII0KECHHOU
TUIIOTE3BI;

ONKMCBHIBATh METO/IbI MOJYYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHWUN;
coOmro1aTh MpaBmiIa 6€30MacHOro TPY/a MPU MPOBEICHNUN UCCIICIOBAHUN B
paMKax  y4yeOHOro  JKCIIEpUMEHTa, TMpakTUKymMa W  y4eOHO-
WCCIIEIOBATENbCKOM M TPOEKTHOM JAEATEIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYIOBAHUS;

pemarh pacy€THbIE 3a4ayd C SBHO 3aJaHHOM W HEABHO 3aJlaHHOU
¢u3nueckol MOJENbIO: Ha OCHOBAaHUM aHalW3a YCIOBUS BbIOMPATH
dbu3nueckrue MOJENH, OTBEYaIoIIMe TPeOOBAHUSM 3a/aud, MPUMEHSThH
dbopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH W TMOCTYJaThl (U3UYECKUX TEOpUI
IPX  HCIMOJIb30BAHUM MATEMATHYECKMX METOAOB PEIIEHUs  3ajad,
IPOBOJIUTH PACUETHl HA OCHOBAHWU MMEIOLIUXCS JAHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJIBI PEMICHUS C YYETOM IOTYYEHHBIX
pe3yJIbTaTOB;

pemiaTh KadecTBEHHBIC 3ajJaud, TpeOyrolue MNPUMEHEHHs] 3HAHUW U3
Pa3HBIX pa3aenoB Kypca (pu3uKH, a TaK)Ke WHTETPAlUU 3HAHUHA U3 APYTHX
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LEMOYKY PACcCyKJICHHI C OMOPOil HAa U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (pU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA JUIsi OOBSCHEHUS OCHOBHBIX
MPUHIIUAIIOB PAOOTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLIECCOB;

MPUBOJIUTH MPUMEPHI BKJIJ1a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIEr0 MHUpa, B
Pa3BUTHE TEXHUKUA U TEXHOJIOTUN;

aHAJIM3UPOBATh U OLIEHUBATH MOCJIEACTBUS OBITOBON M MPOU3BOACTBEHHOM
NEeATeIbHOCTU 4YeJIOBEKa, CBA3AHHOM ¢ (U3MUECKUMU TMPOIEeCcCaMH, C
MO3UIUN IKOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUN O PAIIMOHATIEHOM
IPUPOJIONOJIB30BAHUM, @ TAK)KE PAa3yMHOM HCIIOJIb30BaHUU JOCTUKEHUN
HAayKl W TEXHOJIOTMWA JUIS JAJbHEUINErO0 pPa3BUTHUSA UYEJIOBEYECKOTO
00I111eCTBa;

NPUMEHSTh Pa3jNYHbIe COCOOBI paboThl ¢ MHGOpMaIeil (Uu3nIecKoro
CoIepKaHUsl C HWCIOJB30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX



TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BAaTh COBPEMEHHBIC HH(GOPMAIMOHHBIC
TEXHOJIOTUM JUIA ITIOMCKa, IMepepabOTKH W TPEIbSABICHUS YYCOHOW U
HAyYHO-TIOMYJISIPHON MH(POPMAIIMH, CTPYKTYPHPOBAHUS U HHTEPIPETALINH
uH(popMaIMK, TOIYYCHHOM U3 Pa3IMYHBIX HCTOYHHUKOB, KPHUTHYECCKU
aHAJIM3UPOBaTh  IOJIy4aeMylr0  HMHGOpPMAIMI0O H  OICHHBaTh  ©€
JIOCTOBEPHOCTh KaK HAa OCHOBE WMEIOIIMUXCS 3HAHWW, TaK U HA OCHOBE
aHajM3a UCTOYHHMKA WH(pOpMaIuy;

TIPOSIBIISITH OpraHU3aIMOHHBIC u ITO3HABATEIbLHBIC YMEHUS
CaMOCTOSTEIBLHOI'O IPHOOPETCHHS HOBBIX 3HAHHH B IPOIECCE BBITTOTHCHUS
MIPOCKTHBIX M Y4eOHO-UCCIICAOBATEILCKUX PadoT;

paboTaTh B TpPyNIE C HCIOJTHCHHEM PAa3JIMYHBIX COIHUAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIEI, PAIMOHAIBHO PACTIPEACIISTh NEATeILHOCTD
B HECTaHJAPTHBIX CHUTYaIlUsAX, aJICKBATHO OIICHWBATh BKJIAJ Ka)KIOTO W3
YYaCTHHUKOB TPYIIITHI B PEIICHUE pacCMaTPpUBAEMOM MPOOIEMBI,

IPOSIBJIATH MOTUBAIIMIO K OyIyIIei mpoecCHOHAIBHOMN JIeATeIbHOCTH 10
CHEIUATBHOCTIM (PU3NKO-TEXHUIECKOTO MPOQHUIIS.
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IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM MPOT'PAMMBI10 KJIACC

Kon
NpOBEPsSIEMOT0
pe3yJbTara

10.1

IIpoBepsieMble npeMeTHBIE Pe3Y/JIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero oduero oopasoBanusi

JleMOHCTpHpOBATh HA IpUMEpPaxX pojib U MeCTO (PU3UKHU B (POPMUPOBAHUU
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOH ACATEIBHOCTH JIOACH

10.2

10.3

Y4uThIBaTh TPaHULBl NMPUMEHEHHS] M3YUYEHHBIX (DU3MUECKUX MOjeNeil:
MaTepHalbHas TOYKa, WHEpUHUalbHAas CHUCTeMa OTCY€Ta, abCONIIOTHO
TBEPAOE TEJIO, UICAIBHBIN Ta3; MOJEIH CTPOCHHS ra3oB, KUIAKOCTEU U
TBEPABIX TEJI, TOYEUYHBIM DSJIEKTPUYECKHU 3apsA]l — IpU PELICHUH
¢buznyecKux 3aaa4y

PacriosnaBath ¢usnueckue sBieHHS (MPOIECCH) M OOBICHATH HMX Ha
OCHOBE 3aKOHOB MEXAHHKH, MOJIEKYIIPHO-KHHETHYECKOW TEOpUH
CTPOCHHSI  BCIIECTBA M  OJJCKTPOJUMHAMHKH:  pPaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKCHUE, CBOOOJHOE MMaJICHHUE TEl,
JBY)KEHUE TI0 OKPYXHOCTH, HHEPIHs, B3aMMOJCHCTBHE Tel; Muddys3us,
OpOYHOBCKOE IBI)KEHUE, CTPOCHHE KUAKOCTEH U TBEPIBIX TEJ, K3MCHCHHE
o0béMa Tenm mpu HarpeBaHUM (OXJIAXKJEHWHU), TEIJIOBOE pPaBHOBECHE,
UCIIapeHHe, KOHJCHCAIMs, IUIABJICHWE, KpPUCTAJUIM3AlUs, KHUIICHUE,
BJI&KHOCTh BO3/1yXa, IMOBBIIICHNE JABIICHHUS ra3a MPU €ro HarpeBaHUH B
3aKpBITOM COCY/Ie, CBSI3b MEXKAY IlapaMeTpaMH COCTOSHHUS Ta3a B
M30TIPOIIECCax; IEKTPU3AIMS TEN, B3aUMOJICHCTBHE 3apsI0B

10.4

OnuchiBaTh ~ MEXaHMYECKOE  JBMIXKCHME, MCIONb3ys  (husnueckue
BEIIMYUHBI: KOOPAMHATA, IIyTh, MEPEMEILIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tena, Cuja, UMILYJIbC Tela, KHHETUYECKas SHEPrus, OTCHIMAIbHAs
SHEprus, MeXaHuuecKkas paboTa, MEXaHUYeCKasi MOIIIHOCTb; IPH OITUCAHUU
IPAaBUIBHO TPAKTOBATh (PU3MUYECKUN CMBICI MCIIOJIb3YEMbIX BEJIIMYMH, UX
0003HAYEeHUS U EJUHMILBI, HAXOIUTH (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO
(bu3nUecKyro BEIMUUHY C IPYTUMHU BeTMYNHAMU

10.5

OnuceiBaTh W3YYCHHBIC TEILIOBBIC CBOWCTBA TET M TEILIOBBIC SBICHUS,
UCTIONB3YS (PU3MYECKHe BEIMYUHBIL: IaBIICHHE Ta3a, TeMIIepaTypa, CpeaHss
KUHETHYECKasl ~ DHEPrusl  XaOTHYECKOTO  JIBXKCHUS  MOJIEKYJ,
CpeIHEKBaJpaTUYHass CKOPOCTh  MOJICKYJ, KOJIWUYECTBO  TEILIOTHI,
BHYTpEHHSIsI dHEprus, pabora raza, KodpQGUIUEHT MOJIE3HOTO NEHCTBHUS
TEIJIOBOTO JIBUTATEJIS; TPU OMMCAHUH IPABUILHO TPAKTOBATh (U3UUYECKUI
CMBICIT HCITOJIb3YEMBIX BEJIMYHMH, HX 0003HAUCHUsS U CIUHHIIbI, HAXOIUTh
(GOpMyITbI, CBS3BIBAIONINE NAaHHYIO (DU3UYECKYIO BEIUYHUHY C APYTUMHU
BEJIMYUHAM




10.6

OnucelBaTh  HU3y4EHHBIE JJICKTPUYECKHME CBOMCTBA BeElECTBA U
AIIEKTPUUYECKHE SIBICHUS (ITPOIECCHI), UCTIONB3Ys (PU3NUECKHE BEITUYHHBL:
JNIEKTPUYECKUN 3apsifl, JJIEKTPUYECKOE II0JIe, HANPSKEHHOCTh I10JI,
MIOTCHUWAJ, PAa3sHOCTb IOTCHIUAJIOB, IIPU OIMCAaHUU IIPABUIIBHO
TPAaKTOBaThb  (PU3MUYECKUH  CMBICT  MCMOJIB3YeMbIX  BEIMYUH, HX
0003HAYECHUS U €IMHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINE JaHHYIO
(bu3nUeCcKyro BEIMUUHY C IPYTUMHU BeTUYNHAMU

10.7

aHaIM3UpOBaTh  (U3NYECKUE IMPOLECChl U SBJICHUS, MCIOJb3Yd
¢u3nveckre 3aKOHbI U MPUHIUIIBL 3aKOH BCeMHUpHOTo TaroreHus, I, 11 u
III 3axonel HbproTOHA, 3aKOH COXpPaHEHUSI MEXAHUYECKOW SHEPIUH, 3aKOH
COXpPaHEHUs HMIIYJbCa, NPUHIUI CYNEPIO3UIUU CWJI, IPHHIMII
paBHOIIpaBUs  MHEPUMAIBHBIX  CHCTEM  OTCYETA;  MOJEKYISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHMs BEIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpPEIHEH KHMHETHMYECKOM OHHEPrHM TEIUIOBOIO JBUXKEHUS MOJIEKYI C
abCOJIIOTHOM TemrepaTypod, NEepBbI 3aKOH TEPMOJMHAMHUKHU; 3aKOH
COXPAHEHUs DJIEKTPUUECKOr0 3apsaa, 3aKkoH KynoHa; npu 5ToM pas3imyars
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE U
yca0BuUs (TpaHUIlbl, 00JACTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIC MPUHIUNBI JICHCTBUS MAIIUH, TPHOOPOB H
TEXHUUYECKUX YCTPOWCTB; pasziuyaTh YCJIOBUA HMX 0€30MacHOro
HCIIOJIb30BaHNUS B IOBCETHEBHON KU3HU

BBINOJNHATE 3KCIIEPUMEHTBI TI0 MCCIICAOBAHUIO (PU3MUYSCKUX SIBJICHUN U
MPOIIECCOB C MCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPCHUH; TpU
3ToM GOpMYIHpOBaTh MpodiieMy (3amady) M THIOTE3y Yy4eOHOTO
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000pYyI0OBaHMS,
MIPOBOJIUTH OTBIT U (POPMYJIMPOBATH BHIBOIBI

10.10

10.11

OCYH_ICCTBJISITL psAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/IBI/I‘-IGCKI/IX BCJIIMYHUH,
pu 3TOM BBI6I/IpaTL ONTUMAIIBHBIM CIIOCOO HU3MCPCHUS U UCIIOJIB30BATH
HU3BCCTHBIC MCTOABI OLICHKH HOI‘pCHIHOCTCfI I/I3MepeHI/II\/’I

HccnenoBarh 3aBUCUMOCTH  MEXKAY (U3NYSCKUMHU BEIHYMHAMH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHWH; TpPH OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpPOBATh PpE3yJAbTaThl IMOJYYEHHON 3aBUCHUMOCTHU
(U3MYECKUX BEJIMYMUH B BHUJE TaONHI] U rpadUKOB, JelaTh BBIBOJBI IO
pe3ynbTaTam HCCIIeJOBAHUS

10.12

10.13

CoburonaTh mpaBuiia 6€301aCHOTO TPY/Aa MPU MPOBEICHUN UCCIIET0OBAHUI
B paMKaxXx Y4eOHOro OKCIEpPUMEHTa, YUeOHO-HCCIIEeOBATEILCKON |
MIPOCKTHOH JIEATEIILHOCTH C HCIIOJIB30BAHUEM HU3MEPHUTEIBHBIX YCTPOHCTB
1 1abopaTopHOTO 000PYIOBaAHUS

Pemate pacu€THbie 3amauu ¢ SBHO 3aJaHHOW (DU3UYECKON MOJCIBIO,
UCIIONB3Ys (PU3NYECKUE 3aKOHBI U TIPUHIIMITHL; HA OCHOBE aHAIM3a YCIIOBHS
3aJ1a4uM BRIOUPATH GU3NIECKYIO MOJIENb, BBIICISTH (PU3HUECKUE BETUIHHBI
u opmynbl, HEOOXOAUMBIE IS €€ pPEelIeHHs, MPOBOAUTH PACUEThl H
OLICHHBATh PEATLHOCTD MOTYYEHHOTO 3HAUCHUS (PU3UUYECKON BETUUMHBI




10.14

Pemars Ka4eCTBECHHbIE 3aa4H: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYXKICHUN C OMOPOW Ha H3y4YCHHbBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS

10.15

10.16

Hcnonp3oBaTh mpu  pelieHud  y4eOHBIX  3a/Jad  COBPEMEHHBIE
MH(OPMALMOHHBIE TEXHOJOTHMM JUIsl TIOMCKA, CTPYKTYpPUpPOBaHMUS,
MHTEpPHpETallid M MpPEACTaBICHUA Yy4eOHOM W HAay4HO-TIOMYJISIPHON
uH(pOpMallMK, MOJYYEHHON U3 pa3IUYHBIX HCTOYHUKOB; KPUTHYECKU
aHATM3UPOBATH MOJyd4aeMylo HH(POpMAIHIO

[IpuBoauTh mpUMEpHl BKIAJAa POCCUHUCKUX M 3apyOEKHBIX YUYEHBIX-
(hM3UKOB B pa3BUTHE HAYKH, 00BICHEHHE ITPOLIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHEC TCXHUKU U TEXHOJIOTHUI

10.17

Hcnonp30BaTh TEOpeTUYECKUE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM KU3HU
JUIst  o0ecrieueHus: O€30MacHOCTH TpH OOpalleHHH ¢ TpudopamMu |
TEXHNYCCKUMU yCTpOfICTBaMH, AJIL COXPpAaHCHUS 3J0pPOBbI U CO6HIOII6HI/I$I
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpejie

10.18

11 KVIACC

Kon
MPOBEPSIEMOr0
pe3yJjbTara

11.1

11.2

11.3

PaGoraTe B rpymnme C BBHIOJHCHHEM Pa3IMYHBIX COIUAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHAIBHO PACTIPEENATh 00SI3aHHOCTH
U IUIAHUPOBATh JEATCIILHOCTh B HECTAHIAPTHBIX CHUTYAIHSX, aJ[eKBATHO
OIICHMBATh BKJIAJ KAXJIOTO U3 YYaCTHUKOB TPYNIBl B pEIICHUE
paccMaTpuBaeMon TPOOIIEMBI

IIpoBepsieMble nMpeMeTHbIE Pe3YJIbTATHI 0CBOCHUSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero oduero oopasoBanusi

JleMoHCTpUpOBaTh Ha MpUMEpax PoOJb U MeCTO (PU3UKH B POPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKHU
U TEXHOJIOTMH, B MPAKTUYECKOW AECATEIBbHOCTH JIIOJEH, LEJIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MUPa

Y4uThIBaTh T'PaHULBl NMPUMEHEHMS] MU3YUYEHHBIX (DU3HUECKUX MOJENei:
TOYEYHBIN DJIEKTPUYECKHUI 3apsAl, sSAepHas MOJENIb aTOMa, HYKJIOHHAas
MO/I€JIb aTOMHOT0 si/ipa IIPU peleHUH PU3NYECKUX 3a1a4

Pacnio3naBath ¢Qusmueckue siBiaeHHs (TpoIecchl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB 3JICKTPOJMHAMHMKH ¥ KBAHTOBOW (DU3HMKH: dJICKTPHUECKAs
MIPOBOJAMMOCTbD, TEIIOBOE, CBETOBOE, XMMHUECKOE, MATHUTHOE JCHCTBHS
TOKa, B3aUMOJICHCTBHE MArHUTOB, OJCKTPOMArHUTHAs WHAYKLHUA,
JIEHCTBHE MAarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM M JIBUXKYIIUNCS 3apsij,
3JIEKTPOMArHUTHBIC KoJieOaHust u BOJIHEI, MPSIMOJIMHEHHOE
pacripocTpaHeHHE CBETa, OTPAKEHUE, MpeIOMIICHHE, HHTEePPEPCHINS,
TupaKus 1 NOJSpU3aIHs CBETa, TUCIIEPCUs CBETa, (POTOIIEKTPUUSCKUN




ekt (hoToaddekr), cBeToBOE NaBleHNHEe, BOSHUKHOBEHHE JIMHEHYATOTO
CIIeKTpa  aToMa  BOJOPOJA, E€CTECTBEHHAas M  HCKYCCTBEHHas
pPaMOaKTUBHOCTH

11.4

OnwuchiBaTh H3y4YCHHBIE CBOMCTBA BEIIECTBA (IJEKTPUIECKHE, MATHUTHBIE,
ONTUYECKUE, DIIEKTPUYECKYIO0 TPOBOJAMMOCTh PA3JIMYHBIX Cped) W
9JIEKTPOMAarHUTHbIE SIBIEHUS (TIPOLIECCHI), HCHONB3YySd (PHU3UUECKUE
BEIMYMHBI:  JJICKTPHUECKUH  3apsij, CHJIa TOKa, DIEKTPUYECKOE
HaNpsDKCHUE, SJICKTPUYECKOE COMPOTUBICHUE, Pa3HOCTh TOTEHIIMAJIOB,
D/IC, pabora Toka, MHAYKIMS MAarHUTHOTO TOJs, CWia Amrepa, cuia
JlopeHnla, HMHIYKTUBHOCTb KATYIIKH, OSHEPrUsl DIEKTPUYECKOTO U
MarHUTHOTO IMOJIEH, MEepUOoJ M 4YacToTa KojeOaHui B KoyeOaTeIbHOM
KOHType, 3apsiii ¥ CWia TOKa B TPOIEcce TapMOHUYECKHUX
AJIEKTPOMAarHUTHBIX KojeOaHui, (POKYyCHOE pacCTOSIHME M ONTHYECKas
CHJIa JIUH3BL; TIPU OMMCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCTIONB3YEMBIX BEIIMYMH, WX OOO3HAYCHWS W EIAMHHUIBI, YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYI0 BEIWYHHY C JPYTHMHU
BEIIMYMHAMU

11.5

11.6

11.7

OnuceiBaTh HW3yYCHHBIC KBAHTOBBIC SIBJICHHS W IPOILECCHI, HCIOJIB3Ys
(¢u3HYECKHUE BEITUYHHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JIJTHHA
BOJIHBI ¥ 4YacTOTa CBETa, JHEPrHs W HMITYJIbC (OTOHA, TIEPHOJ
MOJTypacriajia, HepPrusi CBSI3W aTOMHBIX sJIep; NPU ONMCAHUU TPABUIBHO
TPaKTOBaTh  (U3WYCCKUH  CMBICT  HWCIOJB3YEMBIX  BEJIMYMH, WX
0003HAYCHUS U CIUHMIIBI; YKA3bIBaTh (POPMYJIBI, CBS3BIBAOIINEC JAHHYIO
(GU3HYECKYIO BEIMYUHY C IPYTHMH BEIMYMHAMH, BBIYUCIATH 3HAYCHHE
(U3UYECKON BEIIMUNHBI

Ananu3upoBaTh (U3MYECKHE IPOLECCHl U SABICHMS, HCIOJb3Ys
¢usnyeckue  3aKkOHbBI M HOpUHUUNBL:  3akoH  OMa,  3aKOHBI
[I0CJIEI0BATENIBHOIO U MApaJUIEIbHOIO COSIUHEHMsI IPOBOIHUKOB, 3aKOH
Jbxoyns — JleHma, 3aKOH SJIEKTPOMAarHUTHOM HWHAYKIUH, 3aKOH
NPSMOJIMHEMHOT0 paclpoCTpaHEHHs] CBETa, 3aKOHbI OTPAXKEHMs CBETa,
3aKOHBI MPEJIOMJICHHsI CBETA, ypaBHeHUe DHIITelHa Ui poTodddekra,
3aKOH COXpAHEHMs] DHEPIUM, 3aKOH COXpPAaHEHHs HUMIYJIbCa, 3aKOH
COXPAHEHUs JIIEKTPUUYECKOIO 3apsAja, 3aKOH COXPAaHEHHS MaccOBOIO
yucia, mocryiaarsl bopa, 3aKOH pPaguMoOaKkTUBHOIO paclajaa; MpH 3TOM
pasinyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MareMaTH4yecKoe
BBIpaXXEHHE U yCIIOBUS (FPaHULbI, 00JIaCTH) IPUMEHUMOCTH

Onpenenars HampaBJIeHHE BEKTOpPa MHIAYKIMM MAarHUTHOIO  IOJIA
IIPOBOJHMKA C TOKOM, cuJibl Ammepa 1 cuisl JIopeHna

11.8

11.9

CTpouTh U ONHUCHIBaTh U300pa)kKeHHE, CO3[]aBAEMOE IJIOCKUM 3€pKalioM,
TOHKOH JIMH301

BBINONHATE 3KCIEPUMEHTH IO UCCIEAOBAaHUIO (PU3MUECKUX SIBICHUN U
MPOIIECCOB C WCIOJIB30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUH; TpHU
3ToM (opMmynupoBarh IpoOieMy (3ahady) U TUIOTE3y Yy4eOHOro




11.10

11.11

AKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYyI0BaHMUS,
IIPOBOAMTH OMBIT U (POPMYIHPOBATH BHIBOBI

Ocy1ecTBIATh NPsAMBIE U KOCBEHHbIE N3MEPEHUS (PU3NYECKUX BEIUYMH;
IIPU 3TOM BBIOMPATh ONTHUMAJBHBIM COCO0 M3MEPEHUsI U UCIOJIb30BaTh
M3BECTHBIE METO/bI OLIEHKH IMOIPEIIHOCTEN U3MEPEHUIN

HccnenoBaTh 3aBUCUMOCTH (DU3MUYECKMX BEJIMYHMH C HCHOJIb30BAHUEM
MPSIMBIX U3MEPEHUI; TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBAThH
pe3yibTaThl MOTYYEHHON 3aBHCHUMOCTH (DU3MYECKMX BEIMYUH B BHJE
TaOJIMI U TPa(UKOB, 1€1aTh BBIBOJBI 10 PE3YJIbTaTaM UCCIICAOBAHMS

11.12

Co0uroaTh mpasuiia 6€30MacHOr0 Tpy/a MPH MPOBEICHUH UCCIICIOBAHHIA
B paMKax Y4eOHOro »SKCIEPUMEHTa, YueOHO-HCCIICOBATEIILCKON |
MPOEKTHOM JEATEIBHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB
1 J1abopaTOpHOTO 000PYAOBaHUS

11.13

11.14

Pemate pacu€THbie 3amauu ¢ SBHO 3aJaHHOW (DU3UYECKON MOJCIBIO,
UCTIONB3YS (PU3UYECKHE 3aKOHBI M TIPUHITUIIBL, HA OCHOBE aHAJIN3a YCIIOBHSI
3aJla4uM BRIOUPATH GU3NICCKYIO MOJIENb, BBIICISTH (PU3MUECKUE BETUIHHBI
u opmynbl, HEOOXOAUMBIE IS €€ pPEelIeHHs, MPOBOAUTH PACUEThI H
OIICHUBATh PEATLHOCTh MOJyYEHHOTO 3HAUCHUS (PU3HUCCKON BEITUIHHBI

Pemarn KayeCTBEHHbIE 3a/1auu: BBICTpauBaTh JIOTUYECKH

HENPOTUBOPEUMBYIO IIETIOYKY PACCYKIEHUI € Omopoil Ha H3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUYECKHUE SBICHHS

11.15

11.16

11.17

Hcnonb3oBaTh OpU  pelIEHMHM  YyY4eOHBIX  3aJad  COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJOTUM JUIS TIOMCKA, CTPYKTYPHUPOBAHUS,
MHTEpHpeTallid M MpeACTaBICHUA Yy4eOHOM U HAay4HO-IIOMYJISIPHOM
uHpOpPMaLlMK, TOJIYYEHHOW M3 PAa3JIMYHbIX HCTOYHHMKOB; KPUTHUECKH
aHAJIM3UPOBATh NOIY4aeMyt0 HH(POPMALIHIO

OOBSICHATh TPHUHIMIBI JEHCTBUS MAaIINH, MTPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyarh YCJIOBHs HX O€30MacHOTO WCIIOJB30BAHUS B
MMOBCETHEBHOMN JKN3HU

[IpuBoaMTE TpHMEpPHI BKJIAJa POCCHMCKUX W 3apyOEKHBIX YUEHBIX-

(GU3UKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IPOLECCOB OKPY)KAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeOpEeTHYECKHE 3HAHUS MO (PU3HKE B TOBCEAHEBHOM KU3HU
g obecnieyeHust 0€30MAaCHOCTH TpU  OOpalieHuu ¢ NOpudbopaMu U
TEXHUYECKUMH yCTPOICTBaMU, JUIsl COXPAHEHUS 3I0POBbs U COOITIOIEHUS
HOPM DKOJIOTUYECKOTO TTOBECHHUS B OKPY’KarOIIEeH cpeie

11.19

PaboraTe B rpymnme C BBHIMOTHEHHEM Pa3IUYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYIIIEI, PAIIMOHAIBHO PACTIPEISIISATh 00S3aHHOCTH
U IUIAHUPOBATH JIEATCIILHOCTh B HECTAHJAPTHBIX CHUTYAIHSX, aJ[eKBATHO
OLICHMBATh BKJIAJ KXJIOTO W3 YYaCTHUKOB TpPYNIBl B pEIICHUE
paccMaTpuBaeMon TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KIIACC

Kon Koa nposepsiemoro

pa3gejia JEMEHTA

HPOBepHeMbIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJIbl HAYUHOI'O ITO3HAHUA

1.1

@dusuka — Hayka o mpupone. Haydnble MeTOIbI
MO3HAHUS OKPY’KaIOILIEro MHpa. Pounb
JKCIEPUMEHTA M TEOPUM B IPOLECCE IMO3HAHMS
MPHUPOJBL. DKCIEPUMEHT B (PU3UKE

1.2

MogenupoBanue  (GU3MYECKUX  SABJICHUH U
npoueccoB. Hayunble runore3sl. ®dusznueckue
3aKOHBl M TEOpUM. ['paHUIBI NPUMEHUMOCTH
¢u3nvecknx 3aKkoHOB. [IpHHIMII COOTBETCTBHSL.
Pore m wmecro ¢usuku B  (QOpPMHUPOBAHUH
COBPEMCHHOM HAy4YHOM KapTUHBl MHpa, B
IIPAKTUYECKOH NEATEIbHOCTH JIIOEH

MEXAHUKA

KMHEMATUKA

2.1.1

Mexannueckoe  aBmkeHHe. OTHOCHUTENBHOCTh
MexaHuyeckoro nBwxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1

[lepemenienne, CKOpPOCTh (CpelHSAS CKOPOCTb,
MTHOBEHHAas CKOPOCTb) u YCKOpPEHHUE
MaTepUaIbHONM TOYKM, HX IPOEKIHH HAa OCH
cucteMsl KoopanHat. CloKeHne NepeMeleHnid 1
CJIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
NPSAMOJIMHEITHOE JBH)KCHUE. I'padpuku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS,
NyTH W TEpPEeMEUICHHs] MaTepuaibHOW TOYKU OT
BpPEMEHHU

CBo0OoaHOE nmasieHne. Y CKopeHHe CBOOOIHOTO
naJicHust

Kpusonuneiinoe JBIKCHUE. PaBHOMEpHOE
JBHUXXCHUEC MaTepHaHLHOﬁ TOYKH I10 OKPYKHOCTH.
VYrI10Bast CKOpOCTH, JIMHEWHAs CKOpOocTh. [lepuon n
yactora. LleHTpocTpeMuTebHOE YyCKOPEHUE

TexHUuecKue yCcTpOoiCTBa: CIUIOMETP, JBHKEHUE
CHapsI/10B, LIETIHBIE U PEMEHHbIE NIepeaun




[TpakTnueckue padboThl. M3MepeHHEe MrHOBEHHOM
ckopoctu. HccnenoBaHne COOTHOLIEHUS MEXIY
IIyTSMH, MPONEHHBIMU TEJIOM 3a
MOCJIEA0BATEIbHbIC PABHBIE IPOMEKYTKH BPEMEHU
IIPU PAaBHOYCKOPEHHOM JIBMDKEHMM C HadaJbHOMN
CKOpPOCTBIO, paBHON HyJ0. M3ydueHue IBHKECHUS
IapuKa B BA3KOW KUAKOCTH. M3yueHue nBHKEeHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[Ipunnun otHocurensHOCTH ['ammnes. [lepBbiit
3akoH HeroToHa. IHeprinanbHble CHCTEMBI OTCUYETA

222

223

224

Macca tena. Cuna. [IpuHIun cyneprno3uinuu Cuil
Btopoii 3akon HetoToHa 111 MaTepuaibHOM TOYKU
B nHepuuansHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHA J1s1 MaTepHaIbHBIX TOYEK

3aKOH BCEMHUpPHOro TAroTeHus. Cuia TAKECTH.
ITepBas kocMuyeckas ckopocTh. Bec Tena

2.2.5

2.2.6

2.2.7

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHUA
CKOJIBKEHHS U cuiia TpeHus nokos. Koaddumument
Tpenus. Cuiia CONPOTHBIICHUS TTPH ABIKCHUN TeJla
B )KHJIKOCTH HJIU Ta3e

[ToctynarenpHoe ¥ BpalllaTelIbHOE JIBU)KCHHUE
a0COJIIOTHO TBEPAOTO TeNa

228

MOMEHT CHIBl OTHOCUTEIBHO OCH BpAICHUS.
IInedo cuibl. YciloBHs paBHOBECUS TBEPIAOTO Teja
B UCO

229

Texaunueckue YCTPOMCTBA: MOJIIIMUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne paboTel. HM3ydeHwe ABUKEHUS
Opycka Mo HaKJIOHHOW TUIOCKOCTH MO JAeHCTBHEM
HECKOJIbKUX cui. MccaenoBaHue 3aBUCUMOCTH CHIT
VIOPYTOCTH, BO3HUKAIOIMUX B JAedhopMupyeMoit
MPY>KWHE U PE3NHOBOM 00paslie, OT BETUYUHBI UX
nedopmaruu. MccnenoBanue yclioBuil paBHOBECHS

TBépI[Ol"O TCJa, UMCHOIICTO OChb BpalllCHUS

23

3AKOHbBI COXPAHEHUA B MEXAHUKE

23.1

NMnynsc ~ mMaTepHalbHOM ~ TOYKH,  CHCTEMBI
MaTepUalbHBIX  TOYeK. MMmynbc cwibl u
WU3MEHEHHUE UMITYJIbCA TENa

232

3akoH coxpaHeHus umnyisca B ICO. PeaktuBHOE
JIBIDKEHUE




233 Pabora cuiel
234 MouHoCTb CUIIbI
)35 Kunernueckass »Heprus MarepualbHOM TOYKH.
o Teopemao KMHETHYECKOH SHEPTUU
ITorenumansHas sHeprus. [loreHnmnansHas sHeprus
236 yapyro neGpopMUpOBaHHON IIPYKHUHBI.
o IToreHunanbHast SHEPIUs Tena BOJIN3U
MMOBEPXHOCTU 3eMIIH
[ToTeHumanbpHbIe U HETIOTEHIMATIbHBIE CUIIBL. CBA3b
3.7 paboThl HEMOTEHUUAIbHBIX CHJI C H3MEHEHUEM
o MEXaHUYECKOW OSHEPIUU CHCTEMbI TeN. 3aKOH
COXPAHEHUSI MEXaHUYECKOU SHEPruu
2.3.8 VYrpyrue u Heynpyrvue CTOJIKHOBEHHUS
3.9 TexHuueckue yCTpOWCTBA: JIBUJKEHUE DAKET,
o BOJIOMET, KOIIep, MPYKUHHBIN MUCTOJET
[Ipaktuueckne  pabotel.  M3ydenwe  cBs3M
23,10 CKOpOCTe  Tel MNpHd  HEYOpyroM  yuape.

HccnenoBanue cBA3M pabOThI CUIIBI C U3MEHEHUEM
MEXaHUYECKOM SHEPrUM Tella

3 MOJIEKVYJISIPHAA ©®U3UKA U TEPMO/NHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE ABUIKEHHE.
Huddysus. Xapakrep JBAKEHUS u
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Mogenu cTpoeHus ra3oB, KUIKOCTEH M TBEPIBIX

3.1.2 Ten U OOBSCHEHUE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MOJIEJIEN

313 Macca  monexkyn.  KonmdecTtBO — BemiecTsa.

31 [TocTostnHas ABorazpo
' 314 TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenbcus
Mopens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU HJI€aTbHOTO
rasa
AOcomoTHas TeMmreparypa Kak Mepa cpenHei

3.1.6 KMHETUYECKOM HHEpPrud TEIUIOBOTO JABUKEHUS
yactui] raza. [lIkana remneparyp KenpBuna

317 VYpaBuenue Knanelipona — MenjeneeBa. 3akoH

JlanpToHa




["a30BbIe 3aKOHBI. M30mporiecchl B U1eaqbHOM ras3e
C TMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: N30TepMa,
n30xo0pa, n3odapa

3.1.10

TexHUYECKHE yCTPOMCTBA: TEPMOMETP, OapOMETp

[IpakTnueckne pabotel. M3mepeHue  Macchl
BO3JyXa B KJIacCHOW komHare. MccnenoBanue
3aBUCUMOCTHU MG)K}Iy napaMeTpaMI/I COCTOAHUA
pa3peKEHHOTO Ta3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonnHamuueckas  cuctema.  BHyTpeHH:A
SHEPrus TEPMOJUHAMHYECKOM CUCTEMBI U CTIOCOObI
€€ U3MEHEHHS

3.2.2

KonnyectBo Temnotrel um  pabota. BHyTpeHHsS
SHEPrUsi OJHOATOMHOI'O UCAIBHOIO raza

323

324

3.25

Bunmr TEIJIONEepEIavun: TEIIOMPOBOJHOCTb,
KOHBEKLUsA, U3JIydeHHE. TemnoéMKOCTh —Tela.
VaennHas TemI0EMKOCThL  BemlecTBa. Pacuér
KOJINUECTBA TEIJIOTHI NP TEIUIoNepeaye

IlepBblii 3akoH TepMoauHamMuku. IIpumenenue
IIEPBOT0 3aKOHA TEPMOAMHAMUKH K H30IIPOLIECCaM.
I'padmueckas uHTepnperanus paboThl raza

TennoBele  mamwuHbL.  [IpuHOUNBL  ACHCTBUS
TeIyIOBbIX MamuH. [IpeoOpazoBaHusi >HEPruu B
TeroBbIX MammuHax. Koaddumument monesHoro
nevictBust (manee — KIIJI) TeruioBoi MalIWHBLL
[uxn Kapno u ero KITJI

3.2.6

Bropoit 3akoH TepmoamHamuku. HeobpaTumocTh
mpoieccoB B mpupoze. TemnoBble ABUTaTeNu.
DKOJIOTHYECKUE MPOOIEMBbI TEIIIOIHEPTETUKU

3.2.7

3.2.8

TexHuueckue yCTpoOiicTBA: JIBUTATENb
BHYTPEHHETO CrOpaHusi, OBITOBON XOJIOAMJIBHUK,
KOHJIUIIUOHED
[TpakTnueckne paboTel. M3mepenue yueabHOMN
TEIUIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHMA BEIHECBA. ®A30BbBIE ITIEPEXO/IbI

3.3.1

332

[TapooOpa3oBanue u konaeHcauus. Vcnapenue u
KHUIIEHHE. YIeJbHas TeIioTa MapooOpa3oBaHus.
3aBUCUMOCTH TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS

AOcomroTHass ¥ OTHOCUTEIbHAs  BIAXKHOCTH
BO3Ayxa. HachllieHHsbIi map




333

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tejla. AHU30TPONUS CBOMCTB KpUCTALIOB. JKuakue
Kkpuctauibl. COBpeMEHHbIE MaTepUabl

334

335

[TnaBeHne M KpUCTAIM3ALUS. Y IeNbHas TETUIOTa
rtaBnenus. CyOmuMarust

VYpaBHeHue TemIoBoro dantanca

3.3.6

TexHuueckue  ycTpoWcTBa:  TUTPOMETP U
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTMH MOTYUEHHUS
COBPEMEHHBIX  MaTepuajoB, B TOM  YHUCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[TpakTueckue pabotbl. M3mepeHHe BIaKHOCTH
BO3yXa

SJIEKTPOAMHAMMUMKA

4.1

4.1.1

OJIEKTPOCTATUKA

DnexTpuszanus Ten. DNeKTpudeckuil 3apsn. JBa
BU/JIA SJIEKTPUUECKUX 3apsI0B

4.1.2

HpOBO,Z[HI/IKI/I, AUSJICKTPUKHU U MOJTYIPOBOAHHUKN

413
4.1.4

3aK0oH COXpaHEHUS IEKTPUUECKOTO 3apsiia
B3aumoneiictBue 3apsaoB. 3akoH Kynona

DJEeKTpUUYECKOE roJe. Hanpsxénnocts
anekTpudeckoro mnousid. IlpuHnun cyneprozunuu.
JInHun HanpsSKEHHOCTH AIEKTPUIECKOTO T10JIA

PaGora  cun AIEKTPOCTATUYECKOTO OJIA.
ITorenmuan. Pa3HOCTEH MOTEHITNAIOB

HpOBOI[HI/IKI/I H  JUSJICKTPUKU B IIOCTOSSHHOM

AIEKTPUYECKOM noJe. JysnexTpuueckas
MIPOHMUIIAEMOCTh

OnekTpoémkocTb. KonaeHncarop. D1eKTpOEMKOCTh
IUIOCKOTO KOHJEHCATOpa. DHEPIus 3apsuKEHHOTO
KOH/JIEHCaTOopa

4.1.10

Texnuueckune YCTPOMCTBA:! 3JIEKTPOCKOTI,
JJIEKTPOMETP,  DJIEKTPOCTaTHYeCKas  3alluTa,
3a3eMJIEHHE  3JIEKTPONpUOOpPOB,  KOHJIEHCATOp,
KCEPOKC, CTPYHHBIN IPUHTEP

[Ipaktuueckue paboTHI. H3mepenue
ANEKTPOEMKOCTH KOHJIEHCATOPA

4.2

OCTOSHHBIN JIEKTPUYECKUI TOK. TOKH B PA3JIMYHbBIX

421

CPEJIAX
VYcnosus CYILIECTBOBAHUS MMOCTOSIHHOT'O
ANeKTpuueckoro Ttoka. Mcrounukm Ttoka. Cuna
ToKa. [TocTOSHHEIN TOK




422

423

424

Hanpsoxenue. 3akon Oma i1 ydacTka e
DneKTprIecKoe COTPOTHBIICHUE. VnensHoe
COMPOTHUBJICHUE BEIIECTBA

HOCJ’IGI{OBaTeHLHOC, napaiiieJIbHOC, CMCHIAHHOC
COCANMHCHUC IIPOBOAHHUKOB

4.2.5

4.2.6

Pabora snexrpuueckoro Toka. 3akoH Jxoynsa —
Jlenua

MOUIHOCTB 3JEKTPUUECKOTO TOKA

4.2.7

anekTponBmwkymas cwia (manee — OJJAC) wu
BHYTPEHHEE CONPOTUBIICHHE HMCTOYHHMKA TOKa.
3akon Owma  fgnsg TONHOM  (3aMKHYTOM)
anekTpudeckoi renu. Koporkoe 3ambikaHue

4.2.8

4.2.9

4.2.10

DneKTpoHHas TPOBOJUMOCTh TBEPABIX METAIIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAJJIOB  OT
Temneparypbl. CBEpXIpOBOIUMOCTb

OneKTpu4yecknii TOK B  Bakyyme. CBolicTBa

AJIEKTPOHHBIX ITYYKOB

[TonynpoBoguuku. CoOOCTBEHHAas U TMPUMECHAs
MIPOBOAMMOCTh HONYNPOBOAHUKOB. CBOMCTBa p-n
nepexoaa. [lonynpoBogHUKOBBIE IPUOOPHI

4.2.11

4.2.12

DIIeKTPUUECKHI TOK B ANEKTPOTUTAX.
DIIEKTPONIUTHYECKAs TUCCOLIUALIUS. DIEKTPOIU3
DJIeKTpUYEeCKHil TOK B razax. CaMOCTOATENIbHBIN U
HECAMOCTOSTENbHBIA paspsaa. Pasnuusble THIBI
CaMOCTOSITENLHOTO pazpsaaa. Monnus. [1nasma

4.2.13

TexHuueckue ycTpoicTBa: aMnepMeTp, BOJIbTMETD,
peocrar, HUCTOYHHUKHU TOKa,
AIIEKTpOHArpeBaTeIbHbIC puOopHI,
ANIEKTPOOCBETUTENbHBIE  TPUOOPBI, TEPMOMETP
COIIPOTUBIICHUS, BAKYYMHBIH JHOJ], TEPMUCTOPHI U
(bOTOPE3UCTOPHI,  MOTYNPOBOJHUKOBBIA MO,
rajbBaHUKa

11 KIIACC

4.2.14

[Tpaktnyeckue paboThl. M3ydyeHue CMEIIaHHOTO
COEJIMHEHMSI PE3UCTOPOB.

N3mepenne OJIC wucTOUHMKA TOKa M €ro
BHYTPEHHEro  compoTuBieHus.  HaOmronenue
AIIEKTPOJIN3A




Kon
pa3nena

4

4.3

Koanposepsiemoro
3JIEMEHTa

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUSA

SJIEKTPOAMHAMUMKA

MAT'HUTHOE IIOJIE. 9JIEKTPOMAI'HUTHAA MHYKIMA

43.1

432

433

IlocTosHHBIE MAarHuThbl. BzaumopaeiictBue
HOCTOSHHBIX MarHuTOB

MarnuTHOe nosie. BEKTOp MarHuTHOM MHIYKIUN.
[Tpynuun cynepno3uuuu. JIMHUM MarHUTHON
WHIYKIIUH. Kaptuna  nuHUNA  MarHuTHOM
MHAYKIIHUHU MOJIS IOCTOSIHHBIX MarHUTOB

MarnutHoe 1oJie MpoBoAHMKA ¢ TokoM. KapTuHa
JUHUH TOJI AJTMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'0 KOJBIIEBOTO MPOBOAHUKA, KATYIIKHU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJAHHUKOB C TOKOM

434

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, e€ MoOIyiab W HampaBliCHUE.
JIBukeHue 3apsKeHHOM YacTHUIIBI B OJTHOPOJTHOM
MarHuTHoM mnose. Pabora cuiel Jlopenna

4.3.6

SIBJIeHUE DIEKTPOMArHUTHOW UHAYKIIUU

4.3.7

4.3.8

[ToTok BekTOpa MArHUTHOW UHAYKIUH

OJC wHaykuuu. 3aKOH SJIEKTPOMArHUTHOMN
uHaykuu Papanes

439

Buxpeoe anexrpuueckoe noue. /C naayknuun
B MPOBOJHUKE, JBUXKYIIEMCS MOCTYNATEIbHO B
OJIHOPOJAHOM MarHUTHOM I10JIE

4.3.10

4.3.11

IIpaBuno Jlenna

NunyktuBHOCTh. SABNeHue camounaykuuu. IJ1C
CaMOWHIYKITUHU

4.3.12
4.3.13

3H€pI‘ W MAaroHuTHOTO ITOJIA KaTYIIKH C TOKOM

DIIeKTPOMArHUTHOE T0JIE

4.3.14

Texumyeckne YCTpOﬁCTBa: IIOCTOSAHHBIC
MAarHuThbl, 3JICKTPOMArHUThI, SJICKTPOABUIATCIIb,
YCKOPUTECIIN SJICMCHTApPHBIX qaCTul,
HHAYKOUOHHAA I1CYb

4.3.15

[TpakTuyeckue paboTsl. VM3ydueHHe MarHUTHOTO
II0JIsL KaTYLIKU C TOKOM. McciienoBanue nencTBus
IIOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  sABICHHsS — DJIEKTPOMATHUTHOMN
UHIYKIUH

KOJIEBAHUA 1 BOJIHBI




5.1

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenbHas cUCTeMa. CBobOoHBIC
KoJIeOaHwMsl. lNapmonnueckue KoJIeOaHwms.
[Tepuon, yactora, ammuTyaa u dasza KoredaHun

[TpyxuHHBIN MasiTHUK. Marematuueckuit
MasiTHUK

VYpaBHeHHE rapMOHUYECKUX KOJIeOaHuil.
Kunematnueckoen NWHAMHYECKOE OIMCAHUE
KOJIEOATEIBHOIO ABUKEHUS

[IpeBpamienre SHEpruM IpU TAPMOHUYECKUX
koneOaHusx. CBsA3b aMIUIMTYABl KosieOaHUil
MCXOJJHON BEJIMYUHBI C aMIUIUTYAaMHU KosieOaHui
€€ CKOPOCTH M YCKOPEHUs

KonebarenbHblii KOHTYD. CBoboniHBIE
AJIEKTPOMAarHUTHbIE Kojie0aHUs B HICATIbHOM
KoJIeOAaTebHOM KOHTYpe. AHAJIOTUS MEXAy
MEXaHUYECKUMU u AJEKTPOMarHUTHBIMU
konebanusmu. ®opmyna TomcoHa

3aKOH COXpaHEHUS OJHEPrud B HUICATHHOM
KoJ1e0aTeIbHOM KOHTYpe

BoiHyXeHHbIE — MeXaHUYecKHe  KoseOaHus.
Pesonanc. Pe3onancHas kpuBasi. BeiHyXI€HHbIE
SJICKTPOMArHuTHBLIC KoJIe0aHusL.

IlepemeHHBIN TOK. CunyconaanpHbIi
IIEPEMEHHBIN TOK.

5.1.10

5.1.11

MOMHOCTh MEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JIEUCTBYIOIIEE  3HAYEHHE CHJIBI TOKa U
HaIpsKEHUs

Tpaunchopmarop. IlpowsBoacTBo, mepemada u
norpebiieHue 3IEKTPUUECKOU SHEPIHUH.
DKOJIOTHYECKUE PUCKH TP MPOU3BOACTBE
AIEKTPUYECKON JHEPIUHU. Kynbrypa
HCIIOJIb30BAHUSA AIIEKTPOIHEPTUH B
MOBCETHEBHOM KU3HU

Texauueckue YCTPOWCTBA: cericmorpad,
ANEKTPUYECKUI 3BOHOK, JUHUU AJIEKTpoIepeaay

5.1.12

IIpakTruueckue paboTHI. HccnenoBanue
3aBUCUMOCTH NEPHOJAA MalbIX KojeOaHUU Irpy3a
Ha HHUTH OT JJIMHBI HUTH M MAacchl Ipysa.
HccenenoBanue NnepeMEHHOrO TOKAa B LIENM W3
[IOCJIEIOBATEIBbHO COCIUHEHHBIX KOHACHCATOPA,
KaTyLIKH U PE3UCTOpa




5.2

MEXAHUWYECKHUE U 3JIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

522

Mexanuueckue BOJIHBI, yCioBuUs
pacrpocTpaHeHus. [Tepuon. CxopocTthb
pacnpocTpaHeHHs U JIMHA BOJHBL. [lonepeunsie
1 IPOAOJIbHLBIC BOJIHBL
HNuTtepdepentus u nudpakIms
MEXAaHUYCCKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['pomkocTh 3Byka.
BeicoTa Tona. TemOp 3ByKa

524

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS U3JIY4ECHUS
AIEKTPOMATHUTHBIX BOJIH. B3aumHas
opueHranmuss BektopoB E, B wmw v B
AJIEKTPOMArHUTHOW BOJIHE B BAKyyMe

525

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE,
npenoMiieHue, — mojsgpusanus,  Iudpaxius,
untepdepenusa. CKOpOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[ITkana smekTpoMarHUTHBIX BONH. [IpuMeHeHne
AJIEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7

5.2.8

[IpuHIIMTIBI ~ paAWOCBSI3UW W TEJICBUICHUS.
Pannonokarus. 1eKTpOMarHuTHOE 3arpsi3HEHNE
OKpYKaroIlEeH cpeibl

TexHnuueckue YCTPOWCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas JMArHOCTHKA B
TEXHUKE W MEIWIIHUHE, pajap, paguonpHEMHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBY-neup

53

OIITUKA

5.3.1

IIpsMonMHEHOE PpACIPOCTPAaHEHHE CBETa B
oaHOpOHOM cpexe. JIyu cBera

532

OtpaxeHue cBeTa. 3aKOHbl OTPaXEHHUS CBETA.
[TocTpoeHue n300pakeHuil B TUIOCKOM 3epKalie

533

ITpenomnenue cBeTa. 3aKOHBI IPEIOMIICHUS
cBeTa. AGCOIOTHBIN MMOKa3aTeb MPEIOMICHHS

534

[Tonnoe BHyTpeHHee oTpaxenue. lIpenenpHbIil
YTOJI IOJIHOTO BHYTPEHHETO OTPaKEHUS

535

Hucnepcust cBeta. CHOXHBIM cocTaB Oenoro
cBerta. I[Ber

53.6

Cobwuparoniye U paccenBaromue JUH3bL. TOHKas
nuH3a. POKYCHOE pacCTOSIHUE U ONITHYECKAsl CHIIa
TOHKOM JnuH3BL [locTpoeHune u300pakeHH B
coOMparoIUX M  pacceHBalOIUX  JIMH3aX.




5.3.7

5.3.8

®dopMyna TOHKOM TUH3bI. Y BEIMUEHUE, ]ABAEMOE
JIMH30H

[Ipenensl  OPUMEHUMOCTH  T€OMETPHUYECKOM
OIITUKU

WnTepdepenmms CBeTa. KorepeHnrtnslie
MCTOYHUKU. Y CJIOBUS HAOIIOEHUSI MAaKCUMYMOB
U MUHHUMYMOB B MHTEp(EpEHIIMOHHON KapTuHE
OT IBYX CHH(a3HBIX KOTE€PEHTHBIX HCTOUHUKOB

539

5.3.10

Hdudpakuus csera. JudppakunonHas pemérka.
VYcnoBue HaOMIOACHUS TJIaBHBIX MaKCHMYMOB
OpyU THaJeHUH MOHOXPOMAaTHYECKOro CBeTa Ha
T(paKIMOHHYIO PEIETKY

[Tonsipuzanus cBera

5.3.11

TexHuueckue  yCTpONCTBA:  OYKH,  JIyIa,
doroamnmnapar, IPOEKIMOHHBIIH arnmnapar,
MHUKpPOCKOII, TEJIECKOI, BOJIOKOHHAsi OITHKA,
TupakMOHHAs PeIETKa, MOISIPOU

5.3.12

[TpakTiueckue pabotel. M3mMepeHue mokaszaremns
MPEJIOMIIEHHUS. Uccnenosanue CBOICTB
n3o0pakennii B JswmH3aX.  Habmiogenue
JIUCIIEPCUU CBETA

BJIEMEHTbI CIIELIUAJIBHOU TEOPMM OTHOCHUTEJIBHOCTU

6.1

6.2

['panunbr MPUMEHUMOCTH KJIaCCUYECKOU
MEXaHUKH. [TocTynaTsl TEOpUHU
OTHOCHUTEIIbHOCTH: HMHBAapUAHTHOCTb  MOMYJS
CKOPOCTM  CB€Ta B  BaKyyMe, MPUHIIHII
OTHOCUTEIIPHOCTH DUHILTEHHA

OTHOCHUTENTLHOCTD OJJHOBPCMCHHOCTH.
3aMel[.HeHI/IC BPEMCHH U COKpAIICHUC NJINHBI

6.3

DHeprus ¥ UMIYJIbC CBOOOTHON YaCTUIIBI

6.4

CBsi3b  Macchl C DHEPrHeM U HUMITYJIbCOM
CBOOOTHOM YaCTHUIIbI. DHEPTHUS MTOKOsI CBOOOTHOM
YACTULILI

KBAHTOBAS ®U3NKA

3JIEMEHTbhI KBAHTOBOM OIITHUKU

A1
7.1 !

®otonsl. Dopmyna Ilnanka cBs3M >HEPrUU
¢doTOHA C ero 4YacToTOi. DHEepPrusi U HMITYIIbC
dboToHa

OtkpeiTHe ® wucchenaoBanue ¢orodddexra.
Omnpiter A.I'. CroneroBa. 3akoHs! hoTodddexra




7.1.4
7.1.5

VYpaBuenue DuHmTeiiHa A dortodrddexra.
«Kpacnas rpanumna» ¢pororddekra

JlaBnerue cBera. Onwitel [1.H. JIeGeneBa

XUMHYECKOE NEHCTBUE CBETA

Texunueckue YCTpOMCTBA: dboTodIIeMEHT,
dboromatuuk, comHedHas 6arapesi, CBeTOIUO/

7.2

7.3

7.2.1

CTPOEHUE ATOMA

Mogpens atoma Tomcona. Onwitel Pezepdopaa
10 MCCJIETOBAHUIO CTPOEHUS aTOMA.
[ImanerapHas mozaenb atoma
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7.2.3

7.2.4

IToctynater bopa. M3mydeHwe u moryionieHue
(OTOHOB TpH MEPEXOe aToMa C OAHOTO YPOBHS
sHepruu Ha apyroid. Bunel cnektpoB. Crektp
YPOBHEN SHEPrUU aToMa BOJIOPOIa

BonHoBbie cBolicTBa yactuil. Bosnnsl ae bpoiis.
KopmnyckynspHo-BOJIHOBOM JyaJIn3M.
Judpakius 31eKTpOHOB Ha KPUCTAIIIAX
CrnoHTaHHOE M BBIHY)XJCHHOE  H3JIy4YEHHE.
YcTpoiicTBO M IpUHIUT paboTHI J1a3epa

7.2.5

7.2.6

TexHuyeckue  yCTpOMCTBA: CIEKTpaIbHBIN
aHanu3  (CHEKTPOCKOM), Jla3ep, KBAHTOBBIM
KOMIIBIOTED

[IpakTruueckue paboTHI. Hab6nronenue
JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

7.3.1

7.3.2

Mertonbl  HaOmIOIEHUS U pErucrpanuu
AJIIEMEHTapHBIX YaCTHUII

OTkpbiTHE PaIMOaKTUBHOCTH. OnbIThI
Pesepbopna mo  ompemeneHH0  cocTaBa
paanoakTUBHOTO M3iydeHus. CBoicTBa ambda-,
oera-, raMma-u3iy4eHusl. Bnusnue
PaZMoOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI

7.3.3

OTtkpblTHE TIpOTOHAa U HeWTpoHa. HykioHHas
mojens sanpa I'eiizenOepra — MBanenko. 3apsn
anpa. Maccooe uncino siapa. M3otonsl

7.3.4

7.3.5

7.3.6

Anbda-pacnaa. DNEKTPOHHBIA M MO3UTPOHHBIN
Oera-pacriaj. I'amma-usiydenue. 3aKoH
pasroaKTUBHOTO pacnana

DHeprus CBsi3M HYKJIOHOB B siipe. SliepHbIe CUJTbI.
HedexT macchr sampa

HnepHHe pCaKkIuu. Z[CJ'ICHI/IC U CUHTC3 AACP




7.3.7

SAnepnawiit  peaktop. TepmosiIEpHBIN CHUHTES.
[TpoGiieMbl ¥ EPCTIEKTUBBI AIEPHON SHEPTETUKHU.
DKOJIOrM4eCKHUE aCIEKTHI SIAEPHOIM SHEPTETUKU

7.3.8

7.3.9

DneMeHTapHbIe YacTHIlbl. OTKPBITHE TTO3UTPOHA.
OyHAaMEHTAIbHBIE B3aUMOJICHCTBHUS

TexHuueckue yCTpOHCTBA: JO3UMETP, Kamepa
Bunscona, saepHblil peakTop, aroMHasi 0omba

7.3.10

[IpakTnueckue pabotel. VccnenoBanue TpekoB
qacTHIl (110 TOTOBBIM (hoTorpadusim)

8.1

OJIEMEHTBI ACTPOOU3UKU

Bun 3Bé3mH0r0 Heba. Co3Be3nus, sipkue 3BE3bI,
IUIAHETHI, UX BUJIMMOE JIBH)KCHHUE

8.2

8.3

8.4

Conneunas cucrema. IlnaneTs! 3eMHOM TPYIIIBI.
IInaHeThI-TUraHThl U UX CIYTHUKH, KapJIUKOBbIE
r1aneTsl. Manble Tena CoTHEYHON CHCTEMBI

Connne, dorochepa n armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sneprun ComHia u 3B€371

8.5

8.6

8.7

3BE31bI, UX OCHOBHBIE XAapPAKTEPUCTUKHU: Macca,
CBETHUMOCTD, paauyc, TeMIiepaTypa, HX
B3aMMOCBS3b. /lnarpamMmma «CreKkTpagbHbIA KIacc
- CBETHMOCTE. 3BE3 b1 rIIaBHOM
MMOCJIEIOBATEILHOCTA. 3aBUCHMOCTb «Macca —
CBETUMOCTB» IS 3BE3/I TJIaBHOM
IMOCJICIOBATEILHOCTH

Bnytpennee ctpoenue 38¢€31. CoBpeMEeHHBIE
MNpEaACTaBICHHUA O MPOHUCXOXKIACHHUHN W SBOJJIOLUH
Connna 1 3B€3/1. DTarbl ®KU3HU 3BE3]T

Maieunsiii [1yTs — Hama [Manaktuka. CiupanbHas
CTpykTypa l'anmaktuku, pacnpeneneHue 3BE3,
ra3a u noutd. [lonoxxenue u nprxenue ConHLA B
lanakTuke. IInockas 51 chepuueckas
noacuctemsl ['aiakTuku

8.8

8.9

Tunsl ranaktuk. PaguoramakTUKu W KBas3apsbl.
YeépHble IBIPHI B siApax TATAKTUK

Bcenennas. Pacmupenue Bcenennoil. 3akon
Xab60ma. PaszOeranue ramaktuk. Bospact u
panuyc Bcenennol, Teopus bosbmmoro B3pbIBa.
Mopens «ropsaueit Bcenennoi». PennkroBoe
U3JIy4eHHE




Macmrabnast CTpYKTypa Bcenennon.
8.10 Meraranaktuka.  Hepeménusle  mpoOiembl
aCTPOHOMUU




INPOBEPAEMBIE HA EI'D 110 ®PU3UKE TPEBOBAHUA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIbHOH
IMPOT'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOOBaHNS K MPeIMEeTHBIM pe3yJbTaTaM
NpoBepPseMoro OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
TpeOoBaHus o01mero o6pa3oBaHus

ChopMHUpPOBAaHHOCTP YMEHHMM pacro3HaBaTh (PU3UUYECKHUE SBIICHHS

(npoueccm) H OOBICHITEH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

BJIaI[eHI/Ie OCHOBOITOJIararommmMu (1)I/I3I/I‘ICCKI/IMI/I INOHATHUAMHU U

BEJIMUYMHAMU, XapaKTePU3YIOIUMH (PU3NUECKHE MTPOLIECCHI

ChopMHUpPOBAaHHOCT YMEHUM TMPUMEHSATH 3aKOHBI KJIACCHYECKOM
MEXaHHWKH,  MOJICKYJSIPHOM  (U3UKKM U TEPMOJIUHAMUKH,
AJIEKTPOIMHAMUKH, KBAHTOBOH (PH3UKHU JUIS aHAIHM3a U OOBSICHEHUS
SIBIICHUH MUKpPOMHpPA, MAKPOMHUpPA M METaMupa, pa3inudarh YCIOBUS
3 (rpaHuUIIBI, 007ACTH ) TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, TIOHUMATh
BceoOMil xapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
WCIIONIb30BAaHUSl YAaCTHBIX 3aKOHOB; aHAJIM3UPOBaTh (hU3HUECKUE
MPOLECChl, HCIONb3yd OCHOBHBIE  MOJIOKEHHs, 3aKOHBI U

3aKOHOMEPHOCTH

ChopMHUpPOBAaHHOCTh YMEHHUSI pa3idyaTh YCJIOBHS MPUMEHUMOCTH

Moenel (GU3NIECKUX TeIl U IIPOLEeCCOB (SIBICHU)

ChopMHUpPOBAaHHOCTh yYMEHHUSI pEIIaTh pPACUETHBIC 3aJa4d C SIBHO
3aJIaHHOW U HESIBHO 33/IaHHOW (PU3MUYECKON MOJIEIbIO: HA OCHOBAaHUH
aHaJlM3a YCIIOBUS BBIOMpaTh (PU3MYECKHE MOJEIH, OTBEYaIoIIUe
TpeOoBaHUSAM 3ajauu, IPUMEHATH bopMyIbL, 3aKOHBI,
5 3aKOHOMEPHOCTH ¥  TOCTyJIaThl  (PU3WYECKUX TEOpHH  TpHU
UCIIONb30BAaHUM  MaTEeMaTHUYeCKUX METOJIOB  pelIeHus  3ajad,
MMpOBOAUTH paC‘-IéTBI Ha OCHOBaHUU HUMCHOIIIUXCA JaHHBbIX,
aHAJIM3UPOBATh PE3YyJIbTaThl U KOPPEKTUPOBATH METOJbI PELICHUS C

y‘-IéTOM IMOJIYYCHHBIX PE3YJIbTATOB

Pemarp xauecTBeHHbIE 3a/1a4M, TpeOyolIMe TPUMEHEHHS 3HAHUN U3
pa3HBIX pa3leNoB MIKOJIHHOTO Kypca (PU3UKH, a TakKe WHTEeTpaluu
6 3HaHUW W3 JPYTUX TMPEIMETOB EeCTECTBEHHOHAYYHOTO IUKJIA!
BBICTpAMBaTh JIOTMYECKYIO LIEMOYKY PACCYXKIAEHUM C ONOpOM Ha

HN3YUCHHBIC 3aKOHBI, 3dKOHOMECPHOCTH U (bI/IBI/I‘{eCKI/IC SABJICHUSA




Brnagenue  OCHOBHBIMH  METOJAMHM  HAYYHOTO  IO3HAHMA,
UCTIONB3YyEeMBIMH B (PU3HMKE: IPOBOAMTH NPSMbIE M KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIMYMH, BHIOMpas ONTHUMAJIbHBINA CIIOCO0
U3MEPEHUS U UCTIONB3YS U3BECTHBIC METO/IbI OLIEHKHU MOTPEITHOCTEN
U3MEpeHUil, TPOBOJAUTH HCCIIEOBAHUE 3aBUCUMOCTEH (U3UUECKUX
BEIMYMH C UCIOJb30BAaHUEM TMPSIMbIX HW3MEPEHUH, OOBACHATH
MOJTy9YECHHBIC PE3YIIbTAThI, UCIIONIB3Ys (PHU3UIECKUE TEOPUH, 3aKOHBI U
MIOHSTHS, U JIeNaTh BHIBOJIBI; COOJIIOATh paBMiIa OE30MacHOTO TPyAa
IIPY TIPOBEICHUN MCCIICIOBAHNH B PaMKax y4eOHOTO SKCIIEPUMEHTA
y4eOHO-MCCIIEI0OBATENBCKON  EATEIIFHOCTH € HCIIOJIB30BAHHEM
OU(POBBIX  HM3MEPUTENBHBIX  YCTPOMCTB M JIaOOPAaTOPHOTO

00opyIoBaHUs

10

CdopMHupoBaHHOCT, ~ yMEHUH  aHAJIM3UPOBaTh U  OLIEHUBATH
NOCNEACTBUSL  OBITOBOW M NPOU3BOJCTBEHHOM  JAESTEIBLHOCTU
4eJI0BEKa, CBA3AHHOM C (IM3MYECKMMHU IPOLECCaMH, C IO3ULMH
HKOJIOTHYECKOW O€30MacHOCTH; MNpPEICTAaBICHUNH O pPaLUOHAIBHOM
IPUPOJONOIb30BAaHUHM, A TaKXe PAa3syMHOM  HCIOJb30BAHUU
JOCTWDKCHMM HAayKM W TEXHOJIOTMM Ul JalbHEHIIETO pa3BUTUSA

YeJI0BEYECKOr0o 001ecTna

OBnaneHue pa3iauuHbIMH crocobamu paboTel ¢  uHpOpManmen
busznyecKkoro coiepXkaHus C HUCIHOJIb30BaHHEM COBPEMEHHBIX
UH(GOPMALIMOHHBIX TEXHOJOTHH; pPa3BUTHE YMEHHUH KPUTHUECKOTO

aHaJIn3a 1 OOCHKH JOCTOBCPHOCTHU HOHY‘I&GMOﬁ I/IH(l)OpMaI_[I/II/I

CdopMHUpOBaHHOCTh YMEHHIl NPUMEHATH  OCHOBOIIOJIATraoIlne
ACTPOHOMHUYECKHUE TIOHATHS, TEOPHUH ¥ 3aKOHBI A aHalu3a |
00BsicHeHUST (U3NYECKUX MPOLIECCOB, MPOUCXOIANINX Ha 3BE3AAX, B
3BE3AHBIX CHCTEMax, B MEXKrajlakKTHUYeCKOH cpene; JBHKEHUs

HeOECHBIX TEJI, DBOJIIOLMH 3BE31 U BeeneHHoI




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbIX HA EI'D
1O ®U3UKE

Kon Kon
pasaena/r JJjIeme IIpoBepsieMblii 3JIEMEHT COJepKAHUA
eMbI HTA
1 MEXAHUKA
1.1 KNHEMATHUKA
111 Mexanundeckoe JIBUKECHUE. OTHOCHUTEIIBHOCTh
o MEXaHM4eCKOro JBMmxkeHusa. Cucrema orcuéra
MarepuanbHas TOUYKA.
7 TpaesKTOpHA
Eé& pammryc-pekTop:
Fle)=(xle) Mr)z(e)),
TpaeKTOpIL,
IIepeMelleHIe: ’C} :
112 m—.:}—.(fz)_;p(fl):% _;—.1: X
= (Ax,Av,Az),
Iy Tb.
CloxeHIe HEpeMeu}EHIIfIZ
A =0 + 47,
CKOpOCTh MaTEpPUAIBHON TOUYKH:
. AF o
u=— =T, =[U1_.U1_.U_].
At |0 T
Ax , .
v =—/| =X/, aHaIOTI4HO U =Y, U.=Z,.
) ﬁ.r r—l:l B ' )
1.1.3
CnoeHie ckopocTeil: o, =0, + 0, -
Brruncienne nepemMenieHrs U NyTH MaTepUuagIbHOW TOUYKH
MIPHU TPSIMOJIMHEHHOM JBHKEHUH BIOJIb OCH X IO TpaduKy
3aBUCUMOCTH Vx(t)
1.1.4




" . AU .
yCKDpEHIIE MaTEePHAMBHOII TOYKIL: a = ﬁ_L . = [
I lar—so

a = =(v,),". amanorrmo a, =(v, ). a.=(v.),

Au,
) At Ar-30

PaBHOMepHOG HpﬂMOJ’IHHCﬁHOC JABUOKCHUC!

x(t) = xg + vout

Uy (t) — vy, = const

PaBHOYCKOpEHHOE NPSMOIMHENHOE IBUKEHHUE:

at

x(t)=x,+uv, 1+

v (t)=u, +at

a,. = const

. ol

s _ e _"-} -
UJI Lﬁ.‘c - —HI ["i’l "“'1]

L
ITpi JBIDKEHNII B OHOM HapaplIeHHH IIyTh S = L

CBoOoaHOE naseHne. Y CKOpeHHe CBOOOIHOTO MaeHUs.

l

Vi

OC'.‘I

gy

(0] Xo ‘:-

+ L

JIBuxkeHue Tena, OpOIIEHHOTr0 MO YTJIOM O K TOPU30HTY:




x(f) =x, + vt =x +ycosa- 7

5 4

()=, +unr+g‘T—1 + Uy sino - -2

v, (1) =0y, +g 1 =v,sina— g

=0

o
X
g, =—g=const

i
1
{u (t)=v, =v,cosa
{

Kpuonuneirinoe npmxenue. JBukeHne MmaTepuaibHON
TOYKH IO OKPY>KHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUYKHU:

v = wR

IIpu paBHOMEPHOM ABUKEHUU TOUYKH I10 OKPYKHOCTH

_27r_2
w = T = U

. HCHTPOCTPCMI/ITCJ'IBHOG YCKOPCHUC TOYKHU:

. [TosiHOE yCKOpEHHE MaTEepUaTbHON TOUKH

Tépnoe Teno. [locrynarenbHoe U BpalaTeabHOE JBHKECHUE

TBEPJIOTO TeNa

1.2

1.2.1

1.2.2

JUHAMUKA

Nuepumnansueie cuctemsl oTcuéra. Ilepseiil 3akoH HeroToHA.

[Tpuntun oTHOCUTENBLHOCTH [ anmiies

Macca tena. I[ImoTHOCTE BemecTBa:

m

P=7

1.2.3

Cuna. [IpuHIMI Cyneprno3UIINH CUT:

- - -

FpaBHogeﬁCTB = Fl + F2+




1.2.4

1.2.5

Btopoii 3akon HerotoHa: nmsa marepuanbHoit Touku B MCO

>
>

F1 = ma1

Ap = FAt

npu

-

F = const

-—

—

Fii! FEI

Tperwnit 3akoH HpIOTOHA JU1s1 MaTepHUATIBHBIX TOYEK:

-

Fip = =F

1.2.6

1.2.7

1.2.8

3aKoH BCCMHPHOTO TATOTCHHUA: CHJIbI HNPUTANKCHUA MCEKIAY

TOYEYHBIMU MacCaMU PaBHBI
mim;

F=G—5

Cuna tsxectu. LleHTp TsbKecTu Tena. 3aBUCMMOCTb CHJIbI
TSDKECTH OT BBICOTHI h HaJl TOBEPXHOCTHIO IIIAHETHI PAJANYCOM

RO:
GMm

"9 = R + h)?

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenus. Cyxoe TpeHue.
Cua TpeHHS CKOJIbYKEHHS:

Erp = uN




1.2.9

Cuna TpeHus OKOsI:

Koaddumument tpenus

JlaBneHue:

1.3

CTATUKA

1.3.1

—

F
MOMEHT CUJIbI OTHOCUTEIHLHO OCH BpalCHUsA:

M| =Fl, rae | — nnedo cuiisl

>

F

OTHOCHUTEJIBHO  OCH,  MpOXOAAIIE  4Yepe3  TOYKY
MEePIEeHIUKYISIPHO PUCYHKY

o

1.3.2

133

entp macc Tena. LleHTp Macc cucTeMbl MaTepUaIbHBIX

TOYCK:

y myry + myr+...
rLl.M. =

my + my+...

B onHOpOAHOM MOJIE TSXKECTH
(g = const)

HCHTP MACC TCJIa COBIIAAACT C €0 HCHTPOM TAKCCTHU

VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M,+M, +...=0
\[}:"1 +F,+...=0

3akoH Ilackansa

JlaBaenwue B xxuakocTH, mokosmieics B MCO:

p =Dpo+pgh




3akoH Apxumena:

>
>

FApX = _PBbITeCH

€CJIN TeJIO U KUIKOoCTh mokosTcs B UCO, To

FApX = ngBbITeCH

YcioBue miaBaHus Tel

3AKOHbBI COXPAHEHUA B MEXAHUKE

Nmnynbc maTepuaibHON TOYKH:

p=mv

HMirynsc cucTemsl Ten:

p=pt+pt+..

3aKOH U3MEHCHHUS U COXpPaHCHUS UMITYJIbCA:

B UCO

Ap = A(pl + %) +.. ) = FlBHeLLIHAt + FZBHeHIHAt+' -

B ICO , ecitm
Ap = A(py +pp+...) =0

, €CIIH

- -

FlBHeLuH + FZBHeLL[H+- .=0

PeakTtuBHOE BUXEHIE

F
\-ﬁ(;ix‘

PabGoTa cuibl Ha MaJIOM IepeMEeLIeHUN:




1.4.5

;1:|}?'|-|ﬁf|-co5 a=F, - Ax

« F

D
MOoOIIIHOCTD CUIBL:

€CIIU 3a BpeMs
At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIITHOCTH CHUJIBI

Ad
P=—o =F-u-cosa
ﬂf Ar—

1.4.6

Kunerndeckas sHeprust MaTepualbHOU TOUKU:

mv?  p?

EKI/[H =

2 2m

3aKOH M3MCHEHHS KUHETHYCCKOM SHEPTHUU CUCTCMbI

MarepuanbHbIX Touek: B ICO AEkuH = Al + A2 + ...

1.4.7

[ToreHumanbHas s3Heprus:

JUIA IMOTCHIIUAJIBHBIX CHUJI

A12 = E1n0Te1-1u - EZHOTEHu_: AEHOTeHu

[ToTennmanbHas 3HEPrUss MaTEPUAIIBHON TOYKH B
OJIHOPOJHOM II0JIE€ TSYKECTH:

EHOTeHu = mgh

[ToreHuuanpHast SHEPrus yrnpyro 1eopMUPOBAHHOTO TeNa:

kx?
E NOTeHn, — T

1.4.8

3aKOH U3MEHEHHUS U COXpaHCHUA MeXaHNYeCKOM OHCPIUM:




Fuex = B + Emmm-
B IICO AE,ex = Agcex HEMOTeHIL CHIs
B IICO AE,ex =0, eCIH Agcex menoresm. cux = O

1.5

MEXAHUWYECKHWE KOJIEBAHMA 1 BOJIHBI

1.5.1

1.5.2

'apmoHnueckue  konebaHUS ~ MaTepUaNIbHOM  TOYKH.
Ammutyza u gasa konebanuil. Kunemarnueckoe onucaHue:
x(f) = Asin( @t +0,),
v, () =x,
a(d=(v ), =) =a +0'x=0,
IZI€ X - CMEILEHUE U3 PABHOBECUSL.

JlnHaMu4yeckoe OnucaHue:

ma, = —kx,
rae
k = mw?
. 9TO 3HAYUT, YTO
E, = —kx.
DHepreTu4ecKoe OIHCaHKE (3aKoH COXpaHCHHUS

MEXaHUYECKOM YHEPTUN):

-

nmf_i_ﬁ_nqm_kd _

2 2 2 2

CBsi3p aMIUIMTYZbl KOJIEOAHMM CMELIEHUs MaTepUalbHOMN

TOYKH C aMIUIUTy/IaMHU Kojie0aHu# e€ CKOPOCTH M YCKOPEHUSI:

Upe =04, @ =" 4

[lepuon u yacToTa KOIEOAHMIA:
2n 1
T = —_— = =
W v
[Teprong Manbix CBOOOMHBIX KOJIEOAHMI MaTeMaTHYECKOTrO

MasiTHHUKaA.

T=2?EJI
g

[Tepuon cBOOOAHBIX KOJICOAHUH MPYKUHHOTO MasiTHUKA:




2.1

1.5.3

BBIHY)KIICHHBIC kosiebanus. Pesonanc. PesonancHas KpuBas

1.54

[lonepeunsie  u MPOAOJIbHBIC BOJIHBI. CkopocThb

pacnpoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vT =—
v

WNuTtepdepentus u audpaxiiys BOJIH

1.5.5

3ByK. CKOpPOCTb 3ByKa
MOJIEKVIJISIPHASA ®U3UKA. TEPMOAMHAMUKA
MOJIEKVYIJISIPHAS ®U3UKA

2.1.1

Mopenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPABIX Ten. IlycTts
TepMOJAMHAMHYECKasi cucrema (Teno) coctouT wu3 N

OJMHAKOBBIX MOJIEKYJ. Torma KoJIM4ecTBO BElIeCTBa
N m
vV==—=—
Ny

IPICS

Ny

—9ucio ABOrajipo, m — Macca CUCTeMBI (Tena),
U

— MOJEIpHasA MaccCa BEUICCTBA

2.1.2

Temopoe JABWIKCHUC aTOMOB U MOJICKYJI BCIICCTBA

2.13

BzaumogeiicTBre YacTHIL BELLIECTBA

2.14

Juddysus. bBpoyHoBckoe nBrUkKEHNE

2.1.5

Monpens uneansaoro raza B MKT

CBs3b MEXKy IaBJICHUEM U CPEIHENH KUHETUYECKOM dHEeprueu
MOCTYINATEIbHOTO TEIJIOBOTO ABUKEHUS MOJIEKYJI UI€AIbHOTO

raza (ocHoBHoe ypaBHeHne MKT):




rae m0 — Macca OJJHOM MOJIEKYJIBI,

Tl=v

- KOHIICHTPALIHS MOJIEKYIT

2.1.7 AobcomotHas Temmeparypa: T =t +273K

Csi3p  Temmeparypbl Tra3a €O CpeIHEW KHHETUYECKOU
SHEpPrued MOCTYNaTeIbHOTO TEIUIOBOIO JIBH)KEHHSI  €ro

MOJIEKYJI:

-

mgv
2

£ =

kT

[ s

o m——

2.1.9 Vpasuenue p = nkT

Mojens uaeaabHOro raza B TCPMOAUHAMUKE:

(Vpaprerse Merrereena — Kiarefipora
| BeIpasKeHHe 114 BHY TPSHHEH SHEPIHH

VpaBHeHne MeHzeneeBa — KiianelipoHa (IIpHMeHI

3aIlcCI):
pV=""RT =vRT =NkT, p=PRL
2.1.10 1 L

BripaxkeHIle U1 BHyTpeHHell 3Heprin 0JHOATOMHOT
rasa ([IprMeHIMEBIe (POPMET 3aIIICH):
3

U=3VRT=2NkT =2 RT =ve, T=2 p¥
2 2 21 o2

3akoH JlanbToHa JUIsl JaBIEHUSI CMECH Pa3peXEHHBIX ra30B:




2.1.12

W3omporieccsl B pa3peKCHHOM Ta3e C IMOCTOSTHHBIM YHCIIOM
MoJieKy N (C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepMma (T = const): pV = const ,

nzoxopa (V = const):

14
= = const
T cons

n3zobapa (p = const):

v t
- = cons
T

I'padmueckoe npencrapiaenue u3omnporecco Ha pV-, pT-u VT-
JarpaMMax.

OOBEaMHEHHBIN Ta30BbIIA 3aKOH:

pV ;
T = cons

JJIAA ITIOCTOAHHOI'O KOJIMYECTBA BENICCTBA V.

2.1.13

Hacpiiennsle ©  HeHachbllleHHble mapbl. KadecTBeHHas
3aBUCUMOCTH TUIOTHOCTH U JIaBJICHUS HACBHIIIEHHOTO Mapa OT
TEMIEPATypbl, UX HE3aBUCUMOCTH OT 00BbEMa HACBIIIEHHOTO

napa

2.1.14

2.1.15

BnaxnocTtb BO3ayXa.
OtHocuTeNIbHAs BIAXKHOCTD:

¢ = Prnapa (T) _ Prapa (T)
Puaceimmapa (T) Puaceimnapa (T)

HN3meHeHue arperaTHbIX COCTOSTHUH BCIICCTBA: UCIIAPpCHUC H

KOHACHCal s, KMIICHUC XXUAKOCTU

2.1.16

HN3meHeHue arperaTHbIX COCTOSIHMM BeEIIECTBA: IIJIABJICHUE U

KpucTaljin3anusa

2.1.17

[TpeoOpa3oBanue s3HEprun B (ha30BBIX MEPEXOAAX

2.2

TEPMOJNHAMUKA

221
222

TemioBoe paBHOBECHE U TeMIIepaTypa

BHyTpeHHsis sHeprus




Temonepenaya Kak crocod U3MEHEHUsI BHYTPEHHEH 3HEpTrun

2.2.3 0e3 comepiieHus: paboThl. KOHBEKIHS, TEIJIONPOBOIHOCTD,
U3JIy4eHHE
KonnuecTBo TEMIOTHL.
VYV nenpHas TENIOEMKOCTH BEILIECTBA C:
224
Q = cmAT
VY nenwbHas Temiora napoodpasosanus L: Q = Lm.
2.2.5 VY nenpHas TerioTa miaBnenus A Q = Am.
VY aenpHas TEII0Ta Cropanus Tomusa q: O = gm
DOnemeHTapHas paboTa B TEpMOJIMHAMUKE:
A =pAV
2.2.6
Beruucnenne paborsl mo rpaduky mporecca Ha pV-
JIuarpaMMe
IIepBblil 3aKOH TEPMOJIUHAMUKU:
Q12 = AUsz + A1 = (U = Uy) + A
2.2.7
Annabara:
Q12 =0= A1, = (U; — U;) =AUy,
2.2.8 Bropoii 3akon TepmoauHamuku. HeoOpaTumbie mporecchl
[Tpunimne! aeiictBus TeroBbix MammuH. KIT/L:
_I_]:ASJ.EH:EI'[ =“-EJI'P‘_|“-KM| |‘-—Iﬂ.‘|’[|
229
MakcumanbHoe 3Hauenne KITJI. Hukn Kapno:
T.. -T T
2.2.10 max M = 1M gy, = _EEFEm o) _zen
T g T arg
2.2.11 VYpaBHeHUE TEIIOBOro OanaHca:




Q1+Q2+Q3+: 0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE I1OJIE

3.1.1

DNeKTpu3anus Tel U €€ MPOSIBICHUS. DIICKTPUUECKHUMN 3apsil.
JBa Buma 3apsga. DIeMEHTapHbIA AJIEKTPUUECKUH 3apsil.

3akoH COXPAHCHUA JJICKTPHUICCKOI0O 3apsaaa

B3aumopeiictBue 3apsaaoB. ToueuHble 3apsiibl. 3aKOH
Kynona:
B OJIHOPOJHOM BEILIECTBE C IUIIEKTPUUECKON

MPOHUITACMOCTBIO

>

F=ﬁ'|{?1|-|:]: _ 1 _|"?'1|'1
A 4neE, i

Onektpuueckoe mnose. Ero pgelictBue Ha 3IEKTpUYECKHE
3apsIbl

Hanpspk€HHOCTD 31EKTPUYECKOTO OIS

N

N F

qnpo6an71

ITone Toueynoro 3apsaa:

OIHOPOJHOC ITOJIC:

E = const.

KapTtunb!l 1uHUN HANPpsH>KEHHOCTH ATUX MOJIEH

HOTGHHI/I&J’IBHOCTB SJICKTPOCTATHYCCKOI'O ITOJIA.

Pa3HOCTL IIOTCHIIMAJIOB U HaprDI(eHI/IeZ
A1z = q(p1 — ¢P2) = —qAd = qU.




HOTCHHI/IaJ'II)HaFI OHEpIrusa 3apdaa B IBJIICKTPOCTATHYCCKOM

I10JIC:

W =q¢

[Torenuman OJICKTPOCTATUYCCKOI'O ITOJIA:
w

"7

CBs3b HaNpsHKEHHOCTH TOJISI M Pa3HOCTH MOTEHIMAJIOB IS

OJHOPOJHOTO DJICKTPOCTATHUYCCKOI'O ITOJIA: U=Ed

[IpuHIMT Cynepno3ULIMK SJIEKTPUUYECKHUX MMOJIEH:

E =E1+E2+...,¢ =¢1+¢2+...

[TpOBOJHHKH B 3JIEKTPOCTATUYECKOM II0JIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IPOBOJAHUKA
Et=0

, BHYTPHU U Ha MMOBEPXHOCTH MPOBOJIHUKA ¢ = const
JusnexkTpuku B ANEKTPOCTATUYECKOM ToJIE.

JusnexkTpuyeckas IPOHUIIAEMOCTh BEIIECTBA €

Kongencarop. 31ekTpoEMKOCTh KOHJEHCATOPA:

q
C=—
U

:‘)HCKTpOéMKOCTB IJIOCKOT'O KOHJACHCATOPA:

_ €8S c
= P = &(y

3.1.10

HapannenLHoe COCAUHCHNEC KOHACHCATOPOB:

q =q1+q2+...,U1 = UZ =-'-:Cnapann_C1+CZ+'--




IlocaemoBarenbHOE COCOUHEHHE KOHACHCATOPOB:

1 1 1
U=Uit Uz @y =dz ==t o
nocn

9Hepm;1 3apsKEHHOI'O KOHJACHCATOpAa:

qu CU? ¢*
3.1.11 = - -1
We 2 2 2C
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
Cuna Toka:
=29
3.2.1 AL |50
[TocrosinbIii TOK: I = const
Jns mocrosiHHOrO TOKA q = It
320 VYcnoBus CyecTBOBaHUSI SIIEKTPUUECKOTO TOKA.
o Hanpspxenue U u DJ1C E
3akoH OMa /17151 yyacTKa LIEeTH:
323 I = v
. . - R
DJIEKTPUUYECKOE COTPOTHBIICHUE. 3aBHCHUMOCTh
CONPOTHUBIICHUS OJTHOPOAHOTO MPOBOJHUKA OT €ro JUIMHBI U
3904 ceueHHus. Y IeJIbHOE CONPOTUBIIEHUE BEIIECTBA.
2. l
R=p=
s
Ucrounnku Toka. 3/1C ncrounmka Toka:
E — ACTOpOHHl/lXCHf[
3.25 q

BHYTpeHHee COIIPOTUBJICHHUEC NCTOYHHKA TOKaA

3.2.6




3axoH OMa J171s1 TOJTHOM (3aMKHYTOM ) AyieKTpudeckoi nenu: E

=R + Ir, oTkya

[TapamienpHOE COETNHEHUE IPOBOIHUKOB:
I=11+12+..,Ul=U0U2=_,,
1 1 1

=—+—+.
Rnapaml Rl RZ

3.2.7

HOCHe]IOBaTCHBHOG COCIUHCHHNEC ITPOBOJIHUKOB!
U=Ul+U2+.. . 11=12=..,
RHOCJ'[ = Rl + R2+ -

Pa6ota snekrpuueckoro Toka: A = [Ut.
3akoH J[xoyns — Jlenua:
Q =I%Rt

3.2.8
Ha pesucrope

UZ
R:Q:A=12Rt:IUt=7t

MOUIHOCTB 3JEKTPUUECKOTO TOKA:

Ad
P=— =IU

AL (40
329 TemnnoBasi MOIIIHOCTH, BIJIETIsIEMast Ha PE3UCTOPE:

P=PR=2 =
R

MoOIIHOCTh HCTOYHHKA TOKA:




MCTEH:IT
PE:—' :EI

At e

CBOOOJHBIE ~ HOCHUTENM  DJJEKTPUUECKUX  3apaloB B

IMPOBOJHUKAX. MexaHU3MBI IMPOBOANMOCTHU TBép}II)IX

3210 METAJIJIOB, PAaCTBOPOB M PACIUIABOB 3JIEKTPOJIUTOB, Ta30B.
[TonynpoBoaHuKkH. [101ynpOBOAHMKOBBII THOL
33 MATHUTHOE ITIOJIE
Mexanudeckoe B3aUMOJIEMCTBHE MAarHuToB. MarHuTHoe
oJIE. Bexkrtop MarduTHOMI WHYKIIUH. [TpunImn
CyNEpPIO3UIMU MarHUTHBIX ITOJIEH:
331 B = By + B,+...
Jlunun wHAOyKUMM MarHutHOro mnons. Kaprtuna nmHwMi
WHIYKIIUU MarHUTHOTO IIOJIS IIOJIOCOBOT'O u
MTOJAKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB
OnpiT Opcrema. MarHuTHOE TOJIE TPOBOJHHKA C TOKOM.
330 Kaptuna nuHM WHAYKIUM MarHUTHOTO TMOJIA JJIMHHOTO
o NpsSMOr0  INPOBOJHHMKA M 3aMKHYTOIO  KOJIBLIEBOI'O
MPOBOJHUKA, KATYIIKH C TOKOM
Cuna Amriepa, e€ HanpaBJIeHUE U BEJIMUUHA:
F, = IBlsina
3.3.3 ,TAe o — yroj MeXIy HalpaBICHUEM IIPOBOJHUKA U BEKTOPOM
B
Cuna Jlopenna, e€ HampaBlieHUE U BETUYNHA!
Fnop =l q | vBsina
TJI€ 0. — YIOJl MEKly BEKTOpaMH
334 )

1%




. I[BI/I)KGHI/IC 3ap$DK€HHOI71 YaCTHUllbl B OJHOPOAHOM MAarHuTHOM

I10JIC

34

OJIEKTPOMATHUTHA S MHAYKIWA

[ToTok BEeKTOpa MarHUTHOW MHAYKIUU:

® = B,S = BScosa

34.1
34.2 SBnenue >5eKTpoMarauTHOM nHAyKuuu. 3/1C naaykumuu
3aKOoH 3JIEeKTpOMarHuTHOW nHAyKunu Papanes:
AD
343 E = :—(I:l;
At Af—0
\{3\‘4#
/ —
O/JIC MHAYKIIMH B PSIMOM MTPOBOJTHUKE JTTUHOM 1,
JIBIKYIIEMCS CO CKOPOCTBIO
v

B OJTHOPOJIHOM MarHMTHOM noJie B:
| E; |I= Blvcosa

, TJIe 0. — YTOJl MEXKAY BEKTOPOM B 1 Hopmaiibio

n

K IINIOCKOCTH, B KOTOpOfI JICKAT BEKTOPLI

-
-

luv

; €CITH




B
, U
v
TO
| E; |= Blv
345 [IpaBuno Jlenua
NHIyKTUBHOCTB:
L= ()
Iy
346 um®=LIL
Camounaykius. D/C caMOUHTYKIIAHA:
A
E,= —L—L =L,
Ar —0
DHeprusi MarHUTHOTO TOJIS KaTYIIKH C TOKOM:
LI?
4. =
3.4.7 wy 5
3.5 OJIEKTPOMATHUTHBIE KOJIEBAHUS 1 BOJIHBI
3.5.1

KonebGarenbupiii  koHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIC

KOJ'I€6aHI/I$I B HACAJIbHOM KOJ'Ie6aTeJ'I]':>HOM KOHTprI
[ q(t)=q,..sin( o +qp)

11[?] =g, =, cos(at+qy) =1, cos(wt +¢,)




®opmyna Tomcona:

T =2nVLC
, OTKyZa
21 1
w=—=—
T LC

CBs3b AMIIIMTY/BI 3apdia KOHACHCaTopa € aMHJIHTYJIOﬁ CHJIBI
TOKa IIpu CBO60,Z[HI)IX OJICKTPOMArdHuTHBIX KoJIeOaHUSIX B

nacaJIbHOM KoJiIe0aTeIbHOM KOHTYpC:

Qo = —

£}

3aKOH COXpaHEHUs SHEPTUHM B HACATLHOM KOJeOaTeIbHOM

KOHTYpe:
352
353 BriHyX1eHHBIE 2JIEKTpOMarHuTHbIC KoyieOanus. Pe3onanc
[Tepemennsrii Tok. [Ipou3BoacTBo, nmepenavya u moTpedieHue
ANEKTPUUECKON SHEPTUU
3.54 . ., . .,
cu- LI CU" Li-
+ = TR = TR = const.
2 2 2 2
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTarus
BEKTOPOB B AJIEKTPOMATHUTHOM BOJIHE B BAKyyME:
3.55 -,
E1lBlc
156 [xana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
AIIEKTPOMATHUTHBIX BOJH B TEXHHUKE U OBITY
3.6 OIITUKA
161 [IpamonuHeitHOE pacnpoCcTpaHEHHE CBETa B OJHOPOIHOM
cpene. Toueunslii ncTtoyHuK. JIyy cBera
3aKOHbBI OTPaXKEHUS CBETA.
3.6.2 a=p




ol B

S

3.6.3

[TocTpoeHue n300pakeHuil B IIIOCKOM 3epKajie

3.6.4

3aKOHBI NIPEJIOMJICHHUS CBETA.

IIpenomnenue ceera:

nqsina = nysinf.

AOCONIOTHEIH ITOKa3aTeb IIpCIIOMJICHUA:

c
Nage = ;

OTHOCHUTENBHBIN TOKA3aTelb TPEJIOMIICHUS:
n, "

nOTH
1 U2

Xoq J1ydeil B Ipu3Me.
1"1 = 1"2 . H].}']. = ”2}'2
CooTHoOIlIEHHE YacTOT M COOTHONICHHWE JUIMH BOJH IpU

nepexoae MOHOXPOMATHYECKOI0 CBE€Ta 4YEpPE3 TI'paHUIy

pazziena IByX ONTHYECKUX Cpe:

3.6.5

nza ny Hy

n,

aup

IlomHOE BHYTpEHHEE OTpaKEHUE.

IIpenenbHpli yros MoJIHOrO BHYTPEHHETO OTPAKECHMSL:

. 1 np
Sinay, = =—
Noru nq




3.6.6

CoOuparonyie W paccewBalolmIUe JHUH3bL. TOHKas JHH3A.

DoKyCHOE PaCCTOSIHUE U ONTUYECKAsK CUJIa TOHKOM JIMH3HI:

3.6.7

3.6.8

3.6.9

dopmysia TOHKOM JIMH3BI:

+

Q|
| =
| =

VBenmmueHue, 1aBacMoe JTUH30M:

h 1fl
[=—=—
H d

F\ h
f

k3

B ciyuae paccenBaroiei JIMH3bIL:

DO0=F =

0,

=

h |fl
- a b

Xox s1yda, IpOLIEAIEro JUH3Y MO/ IPOU3BOJIBHBIM YIJIOM K
e€ miaBHOM onrTuueckord ocu. [locTpoeHne u300pakeHU
TOYKH M OTpe3Ka MPSAMOIl B COOMPAIONINX U PACCEHBAIOIINX

JIMH3aX U UX CUCTEMAX

doroanmapaT Kak onTH4YeCcKui mpudop. ['1a3 kak onTuveckas

CHUCTEMA




Wnrepdepennus ceera. KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
HaOIro1eHus MaKCHMYMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTUHE OT JBYX CHH(]A3HBIX

KOTCPCHTHBIX UCTOYHUKOB!

3.6. “
2.
MAKCIIMYMEI — A=2m =, m= 0,£1,£2,£3,...,
v
MITHIMYMBT — A=(2m+1)—, m=0,£1,£2,+3, ..
2
Hudpakuus csera. [JudpakuuonHas pemérka. YcloBue
HAOJFO/IGHUST TJAaBHBIX MAaKCHMyMOB TIpH HOPMalbHOM
MaJeHU MOHOXPOMATHYECKOTO CBETA C JTMHOW BOJHBI A Ha
emeéTKy ¢ nepuoaom d:
3.6.11 P Y P
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKYJISIPHO-BOJIHOBO! JIY AJIU3M
4.1.1 I'unorte3a M. [1nanka o kBanTax. ®opmymna [lnanka: E = hv
®oToHbl. DHEeprusi GoToHa:
E=hr="C=
=hv=—=pc
4.1.2
Umnynsc ¢poToHa:
_E _h _h
P=C=70C ™2
4.1.3 ®otorddext. Onbitel A.I'. Ctonerosa. 3akonsl poroddhdexra
VYpasuenue DitHmrerina 11t pororddexra:
4.1.4

E¢0T0Ha = ABbIXOAa + EKuHmax:




rie ,

hc
ECI)OTOHa =hv = 7!
hc
ABbIXOAa = hv}cp = 1
Kp
2
mv-max
Evuumax = > = eUsan

[laBrieHue cBera.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO0 TOBEPXHOCTh U

Ha MOJIHOCTHIO MOTJIOIIAIOIIYIO TOBECPXHOCTD

4.2

OU3NKA ATOMA

4.3

4.2.1

HnaHeTapHa;I MOJCJIb aTOMa

422

[Toctynater bopa. M3nyuenne u mornomnieHue GOTOHOB Mpu

nepexoae aroMa ¢ OAHOIO YpOBHA SHEPIruu Ha ,[[perﬁ:

hv _h_c:

mn - A
Y

E,—E

™

423

43.1

JInHelyaTeie CIIEKTPBI.

CriekTp ypoBHEH SHEprHH aToMa BOJOPOIa:

—13,63B
E =22 n-123

" Pl

n

OU3NKA ATOMHOI'O A/JIPA

Hyxnonnas monens smpa ['elizenOepra — MBanenko. 3apsin

sapa. MaccoBoe 4ucio sapa. H3oTomnkl

4.3.2

PagnoakTHBHOCTD.

Aunbda-pacnan:
A<, A4 4
7 X—>5Y + ;He

bera-pacnan.




DNeKTpOHHBIN B-pacnan:

A A [ J——
X —>7,Y + _je+v,

[TozutponHsI B-pacma:
A A O ,
X —75Y + J€ TV,

raMMa—I/ISJ'Iy‘IeHI/Ie

3aKOH paJInOaKTUBHOTO pacraja:

-t

433
IIycTte m — Macca paguoakTUBHOrO BelecTna. Toraa

-t
m(t) =mgy* 2T

43.4 SAnepHbie peakuuu. JleneHne u CUHTE3 sAep




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUVIAA YYEHUKA

» ®usuka. Mexanuka, 10 xiracc/ Msakumes I'.4., Cunsxos A.3., O011ecTBO ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKImoHepHOE OOIIECTBO
«3narensctBO «IIpocBeienne»

» Gusuka. MonekynsipHas ¢pusuka. Tepmoaunamuka, 10 kiace/ Maxumes I'.51.,
CunsikoB A.3., OGI1eCTBO ¢ OTPaHUYECHHON OTBETCTBEHHOCTHIO «JI[PODAY;
AxknmonepHoe obuiectBo «M3narensctBo «IIpocsemnieHue

» Gusznka. Dnekrpoaunamuka, 10-11 kimaceel/ Mskumies I7.5., CunsikoB A.3.,
OO0111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY; AKimoHepHoe

obmectBo «M3marenscTBO «IIpocBemenney

METOANUYECKUE MATEPHUAJIBI IJIA YYUTEJIA

EI'D. ®usuka. OTauuHelil pe3ynbTaT. YueOHas kaura / nof pea. M.IO.
Jemunosoit - Mocksa: U3narenbctBo "HammonansHoe o6pa3zoBanue", 2025.
EI'D. ®usuka: TUMOBBIE SK3aMEHAIIMOHHBIE BapUaHThI: 30 BApHAHTOB / MO/ Pe/I.
M.IO. JlemunoBoii. - MockBa: M3natenscTBo "HanuonansHoe oopasoBanue”,
2025.

Mapon A.E., Mapon E.A. ®usuka. unaktuueckne marepuansl. 10 kmacc.— M.:
Hpoda, 2004.

Mapon A.E., Mapon E.A. ®usuka. Jlugaktuueckue matepuaisl. 11 kinacc.— M.:



Ipoda, 2004.

Kypnan «®Pusuka B mKOIE»

[Tpunoxenue k razere «llepBoe ceHTAOps»- «Duznkar»

bennpukos I'., ByxoBues b. «Coopnuk 3amau no ¢pusuke» M.,
Aitpucnipecc,2000r

Iensdratr .M., I'ennenmreiin J1.O., «Pemnenue kimtodeBsIix 3a1a4 1o Gu3uke
1t mpouiabHOM mKoasy M. Mnekca, 2008r.

O.®.Kabapaun «TecroBbie 3aaanus o ¢puszuke» (7— 11 kmacc), m.,
[Ipoceemenne, 1994

AU TlepenbMman «3aHuMarenbHas MexaHuka. 3Haete Jid Bbl Gusuky?», M, ACT,
1999

bubnuoteka Harnsaaubix nmocoduit; dusuka 7-11 k. [Mpaktukym; OTKpbITas
¢uzuka 1.1 (Jonronpyausiii, DUU3MKOH)

O6mas ¢uszuka. Xaiikun C. D., ®usndyeckre OCHOBbI MEXaHHKH, 2 U31., M.,
1971;

Crpenxos C. I1., Mexanuka, 3 uza., M., 1975;

Jlanncoepr I'. C., OnTuka, 5 uza., M., 1976;

Kuxoun A. K., Kukoun U. K., Monekynspuas ¢usuka, 2 uza., M., 1976;
Kanamuukos C. I'., Dnektpudectso, 3 uza., M., 1970;

I'openuk I'. C., Konebanus u BonHbl. BBeeHNE B aKyCTUKY, paquoPpU3UKy U
ONTHUKY, 2 u31., M., 1959;

bopu M., AtomHast ¢usuka, miep. ¢ aHri., 3 uza., M., 1970;



[nonbckuii O. B., Atomuas pusuka, T. 1, 6 usn., 1. 2, 4 uzn., M.,1974;
Oecitaman P., Jletiton P., Cornc M., deitHMaHOBCKHE JEKITUU TI0 (pru3uKe, mep. ¢
aHri., B. 1-9, M., 1965-67;

bepkiieeBckuit kypc ¢usuku, 1. 1-5, nep. ¢ anria., M., 1971-74.

Kypnan «KBant» https://kvant.mccme.ru/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Ennnas komnekuus nudpoBeix 00pa3oBaTeNbHBIX PECYpCOB. - Pesxxum

noctymna: http://school-collection.edu.ru

DJeKTpOHHBIC TPUIIOKEHUS K yueOHUKaM. - Pexxum noctyna :
http://www.drofa.ru/catnews/dl/ main/biologyhttp://ict.edu.ru/lib/schoolcatalog
Karanoru "O0pa3oBarenbHble pecypchl ceTd IHTepHEeT 11s1 0CHOBHOTO 00LIET0
U cpeaHero (IoJIHoro) ooIero oopasoBanus”;

http://fcior.edu.ru denepanbublii IEHTP UHPOPMALTMOHHOOOPA30BATEIBHBIX

pecypcoB. MunO6p PO
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