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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mno ¢u3Mke Ha YpOBHE CpeAHEro ooOiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHUU W TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS
OCHOBHOUM 00pa3zoBaTenbHON Mporpammel, npeacraBieHHbix B OI'OC COO, a
TaKxke ¢ yu€toM (QenepanbHoil paboueil mporpaMmmbl BocnuTanus u Konuenmuu
npenojaBanus yueOHoro npeaMera « Pu3uka» B 00pa30BaTeNIbHBIX OpraHU3aUsIX
Poccuiickoit ~ ®depepariuu,  peanu3yrOlUMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
MPOTPaMMBL.

[Tporpamma no ¢usuke onpeaenser 00s13aTenbHOE NPEAMETHOE COJIEpKaHHE,
YCTaHABJIMBAET PEKOMEHTYEMYIO TIOCIIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/esioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUNPEIMETHBIX CBS3EH,
JOTUKKW y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEH O00yYaromIMXcs.
[Iporpamma mo Qusuke Aa€T TpeACTaBIECHUE O IENSAX, COJAEpKaHUHU, OOIIeH
cTpaTeru OOyYeHUs, BOCIUTAHUS W Pa3BUTUS OOyYaIOIIMXCS CpelCTBaAaMU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kypca (U3MKH YriayOJIEHHOTO YPOBHSI IMO3BOJISET peain30BaTh
3a1aun po¢deCCUOHAIBHOW OpPUEHTAllUM, HAMIPABICHO HA CO3J]aHUE YCIOBUH IS
MPOSIBJICHUSI CBOMX HMHTEJUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOyy4aromumcsi, KOTOpble HEOOXOAMMBI ISl MPOAOJKEHUS 0Opa3oBaHUS B
opraHu3zanusx MpodhecCUOHANIBHOTO O00pa30oBaHUsA IO Pa3UYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CTEIUATBLHOCTSIM.

B nmnporpamme mno Qusnke onpenensioTcs IJIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHHMsI Kypca (PU3HKHM Ha YPOBHE CPEIAHEr0 00I1IEero 00pa3oBaHus: JIUYHOCTHBIE,
MeTanpelMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Hayudo-
METOJI0JIOTUYECKOM OCHOBOM it pa3pabOTKM TpeOOBaHUN K JIMUHOCTHBIM,
METaNpeIMETHBIM U TMPEAMETHBIM pe3yJibTaTaM OO0YYaroIINXCs, OCBOUBIINX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHusi Ha
yIrIIyOIEHHOM YPOBHE, SIBISIETCSI CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

[Iporpamma no gu3rke BKIIOUYAECT:

IJIAHUPYEMBIE PE3YIbTaThl OCBOEHUS Kypca (U3UKHU Ha YyriyOJIEHHOM ypOBHE, B
TOM YHUCJIE TPEAMETHBIE PE3YJIbTaThI MO rojamM oOy4YeHuUs;
cojiepkanue yueOHoro npeamMera « Ousukay 1o rojgam o0ydeHusl.

[Iporpamma 1o ¢u3uKe HMEET MNPUMEPHBIA XapakTep M MOXKET ObITh
UCIIOJIb30BaHa YUUTENSIMU (DU3UKU JJIsI COCTABJIEHUS CBOMX Pab0OUMX MPOTrpaMM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEIEH U
MPEOCTaBIsCT BO3MOXKHOCTU JUISl pea3allud  Pa3IUYHBIX METOJUYECKUX
MOAXOJ0B K TpenojaBaHuio (U3UKH HA YTIyOJIEHHOM YPOBHE MpPHU YCIOBUU
COXpaHEHUs 00s13aTeIbHOM YaCTU COJIEpKaHUs Kypca.



dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MHPUPOJbI, BHICTyHas B
KauyeCcTBE y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]] B CUCTEMY
3HaHuM 00 okpyxatoieMm Mupe. [IIkosbHBIN Kypc (PU3UKH — CUCTEMOOOPA3YIOIIUIA
JUTSl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (PM3UYECKHUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB M SIBIICHHM, H3y4aeMbIX XUMHUEU, Ouomoruei,
dbusndeckoir reorpaduert u actpoHomuein. Mcmonb3oBaHWE W aKTUBHOE
MpUMEHEHUE (PU3NUECKUX 3HAHUU OMNPENENUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUA B cdepe HHEPreTuKd, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, MOJYYEHHs] HOBBIX MAaTEpPHUAJIOB C 3aJaHHbIMU CBOMcTBamu. M3yueHue
(U3UKM BHOCUT OCHOBHOM BKJIaJl B (DOPMUPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydaronierocsi, B GOpMUpOBaHWE YMEHUN MPUMEHSATH HAYyUHBIN
METO/] TO3HAHUS TP BHITIOJIHEHUU UMH YUEOHBIX UCCIICI0BAHUM.

B ocHoOBY kypca (pu3nku Ha ypoBHE CpeIHETO 0011ero 00pa3oBaHuUs MOJI0KEH
pAI uael, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Unes uenoctHoctu. B COOTBETCTBUU € HEW Kypc SBISIETCS JOTHYECKU
3aBEPHIEHHBIM, OH COAEPKUT MaTepuall U3 BceX pa3feioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PUBHKHU.

Unes renepanuzauuu. B cooTBeTCTBUU € Hel Marepual Kypca (QU3NKu
o0benUHEH BOKpyr (¢u3umueckux Teopuil. Bemymmum B Kypce sBisieTCs
dbopmMupoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTe€puHU, BELIECTBE U
noJie.

Nnes rymanurapuszaumu. EE€ peamusanus NOpPEAIIoNaracT MCIOJIb30BaHUE

TYMaHUTApHOTO MOTEHIMana (U3NYECKOM HAyKU, OCMBICIECHUE CBS3U Pa3BUTHUSA
¢bu3ukn ¢ pa3BUTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU TPOOTIEMaMHU.
Unes npuxnaaHoit HampaBiaeHHOCTUH. Kypc ¢usuku yriayOn€HHOro ypoBHS
MpeIoiaraeT 3HaKOMCTBO € HIUPOKUM KPYTOM TE€XHUUYECKUX U TEXHOJIOTUYECKHUX
MPUJIOKEHUN HM3YYEHHBIX TEOpUM M 3akoHOB. [Ipum 3TOM paccMmarpuBaroTcs Ha
YpPOBHE OOIIMX MPEICTABICHUN U COBPEMEHHBIE TEXHUYECKHE YCTPOICTBA, U
TEXHOJIOTHUHU.

Unes »skonmoruzanuu peagusyercsl IMOCPEJCTBOM BBEACHUS HJIEMEHTOB
COJIpKaHMsl, TOCBSIIEHHBIX SKOJOIMYECKUM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C Pa3BUTHUEM TEXHUKHU M TEXHOJOTHH, a TakXe OOCYXIEHUS
po0JieM pallMOHAIBHOTO TPUPOIOTI0JI30BAHUS U IKOJIOTUYECKON 0€30MaCHOCTH.

OcBoeHue cojepkaHus TPOTPaMMBI 1O (PU3UKE JOHKHO OBITH MMOCTPOCHO Ha
MPUHIHANAX CUCTEMHO-JEATEIbHOCTHOTO ToAxoa. s Gpusuku peanuszanus 3Tux
MIPUHIUNOB 0a3UPYETCs Ha UCTIOIBb30BAHUM CAMOCTOATEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIecTBylolero (akropa ydeOHoro mpouecca. s yrimyOiaéHHOro
YPOBHSI — OTO CHCTEMA CaMOCTOSTEIBHOTO YUYEHHUYECKOTO SKCIIEPUMEHTA,



BKJIFOYAIOMIETO (POHTAIBHBIE YYCHUYECKHE OIBITHI MPH HW3YYCHUH HOBOTO
MaTtepuaa, 1abopaTopHbie padOTHI U padOTHI MpaKTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crioco0a peanu3anny GU3N4ecKoro NpakTukyMa. B nepBom ciryuyae npakTukym
npoBoautcs aub6o B koHie 10 u 11 kmaccoB, mubO 1OCjE MEPBOTO M BTOPOTO
MOJIYTOANHN B KaXXJIOM U3 3TUX KJlaccoB. BTopoii cmocob — 310 uHTerpanus padot
MPaKTUKyMa B CUCTEMY J1aOOPATOPHBIX PabOT, KOTOPBIE MPOBOMSITCS B MPOIECCE
u3yueHus pasznena (temsol). I[lpu sToM mojx paboramu MpakTHKyMa MOHUMAETCs
CaMOCTOATENIHOE HCCIIEJOBAaHUE, KOTOPOE IMPOBOJUTCA IO PYKOBOJACTBY
CBEPHYTOTO, 0000IIEHHOTO BUa O€3 MOIIaroBO HHCTPYKIIUU.

B nporpamme mno (Qusuke cucremMa YUYEHHMYECKOTO OSKCIEPUMEHTA,
1a00paTOPHBIX padOT U MPaKTHUKyMa MpECTaBlIeHa €IUHbIM NepeyHeM. Buioop
TEMAaTHUKH JJIS OTUX BHJIOB YUYEHWUYECKHUX MPAKTHUYECCKUX PAOOT OCYIIECTBIISECTCS
y4aCTHHUKaMU 00pa30BaTEIbHOTO POLEcca UCXO U3 0COOEHHOCTEN MOypOYHOTro
IJIAHUPOBAaHMUS M OCHalleHusi kabuHeta ¢usuku. llpu 3TOoM oOecneunBaeTcs
OBJIaJIcHHE OOYYAOMIMMHCS YMEHUSIMH TPOBOJIUTH TPSMbIE W KOCBECHHBIC
W3MEPCHHUSI, UCCICOBAHUS 3aBUCUMOCTEH (DM3UYECKUX BEIMYHH W TIOCTAHOBKY
OTIFITOB TIO MIPOBEPKE MPEIITIOKCHHBIX TUITOTES.

Bonwimoe BHUMaHME yASISIETCS PEIICHUIO PACUETHRIX M KAUeCTBEHHBIX 3a]1a4.

[Tpu 3TOM 7151 pacUETHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a7[a9H C SIBHO 3aJ]aHHOM
Y HESIBHO 3aJaHHON (DU3UIECKON MOJIENBIO, IO3BOJISIONINE TPUMEHSATh U3YICHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca, TaK U UHTErpUpPYyS
NpUMEHEHHWE 3HAHWKW W3 pa3HBIX pa3fenoB. Jlmsd KadecTBEHHBIX 3ajad
MIPUOPUTETOM SIBJISIIOTCSL 3aJlaHusl Ha OOBsSCHEHUE/TIpeJCKa3aHhe MPOTEKaHUs
(dbU3nYeCKUX ABJICHUN U MPOLIECCOB B OKPYKAIOIIEH KU3HU, TpeOyrolue BeIOopa
(GU3UYEeCKON MOJIENH JIJISl CUTYAIlNH MMPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TtpeboBanusiMu GI'OC COO k MarepuanbHO-TEXHUYECKOMY
obOecrnieueHuIo yueOHOro npoiecca Kype GU3uku yriry0aEHHOTO YPOBHS Ha YPOBHE
cpelHero oémero oO0pa3oBaHUs JOJKEH HM3y4aThCsl B YCIOBHUSX MHPEIMETHOIO
kabuHeta. B kaOunHeTe (U3MKKU JODKHO OBITH HEOOXOAMMOE JabopaTOpHOE
o0opynoBaHWE IS BBIMIOJIHEHHS] YKa3aHHBIX B TMporpaMMe 10 (HU3HKE
YYEHUYECKUX ONBITOB, JTA0OPATOPHBIX pabOT M pabdOT MpPaKTUKyMa, a TaKKe
JE€MOHCTPALlMOHHOE 000pYy0BAHHE.

JleMoHcTpaliuoHHOe 00O0Opy/ioBaHUE (QOpMHUpPYyeTCS B COOTBETCTBHHM C
OPUHITUTIOM MHUHHUMAJIBHON JOCTAaTOYHOCTH ¥ 00ECIeYnBaeT TIOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3MKEe KIIOYEBBIX JACMOHCTPAIUN IS
WCCJICIOBAHMSI HM3yYaeMbIX SBJICHHM W  TPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHECHHM.

JlabopatopHoe O0O0OpYyJIOBaHUE JII YYEHUUYECKUX TMPAKTUYECKUX pPadoT
dbopmupyeTCcs B BUAC TEMAaTHUECKNX KOMILJIEKTOB M OOECIIEYMBAETCS B pacuére



OJIHOTO KOMIUIEKTa Ha JIByX oOOydaronuxcs. TeMaTHdyecKue KOMILIEKThI
1a00paToOpHOTO 000PYAOBaHUS JOJKHBI OBITh TMOCTPOEHBI HAa KOMIUJIEKCHOM
MCIOJB30BaHUU AHAJIOTOBBIX U HUGPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE ITU(POBBIX J1abOpaTOpHil.

HEJU H3YUYEHUS [NPEIAEMETA «®PU3UKA. YI JYBJEHHBIN
YPOBEHDb»

OCHOBHBIMH HEJSIMU U3yUeHHS (U3UKH B 00111eM 00pa30BaHUU SBIISIIOTCS:
(dbopMupoBaHUE MHTEpPECAa U CTPEMIICHUSI OOYyYalOIIUXCAd K HAYYHOMY HU3YyUYECHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEJCTABICHUN O HaydyHOM METOJE Mo3HaHMS U (HOPMUPOBAHUE
HCCIIEIOBATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUs: OCHOB
CTPOCHUS MaTepuu U PyHIaAMEHTATbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUN OOBSICHATD SBJICHUS C UCTIOJIb30BAHUEM (PUBHUECKUX
3HAaHUW U Hay4YHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE NPEACTABICHUNA O pOAU (PUBUKK 7 Pa3BUTHS JPYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTHIA;
pa3BUTHE MPENCTABICHUN O BO3MOXKHBIX cdepax Oynyuied npodeccuoHaIbHOM
NeATeNbHOCTU, CBSI3aHHBIX C (DU3UKOI, MOArOTOBKA K JaJIbHEHIIIEMY OOy4YEHUIO B
ATOM HaIlPaBJICHUH.

JlocTrxkeHue 3TUX 1eell 00ecreurnBaeTCsl pelleHHeM CIeayIOluX 3a1ad B
mpoIiecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:
MpUOOPETEeHUE CUCTEMBbl 3HAHUK 00 OO0mMX (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAx,  TEOpUsIX,  BKJIOYas  MEXaHUKY,  MOJEKYJISIpHYIO  (PU3HKYy,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(DU3UKHU;

dbopMupoBaHUE YMEHUN MPUMEHSATh TEOPETUUECKUE 3HAHUS I OOBSICHEHUS
(dbu3nYecKuX SBJICHUN B NPUPOJE W Il NMPUHATUS MPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KH3HH;

OCBOEHHE CHOCOOOB pEIICHHS pa3IUYHbIX 33a/lad C SBHO 3aJaHHOMU
(dbuznyeckoil MOJEIbI0, 3a7a4, MOAPA3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JjaHue
(duzmyeckoil MojeNM, aaeKBAaTHOM YCIOBUSIM 3aJadyd, B TOM YHCIE 3ajad
MHXKEHEPHOT0 XapaKTepa;

NOHUMaHWe (U3NYECKUX OCHOB U MPUHIIUIOB JIEUCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPELY;

OBJIQJICHUE METOJAMHU CaMOCTOSITEILHOTO IUIAHUPOBAHUS W TIPOBEACHUS

(U3MYECKNX HKCIEPUMEHTOB, aHalW3a MW HHTEpHpeTranuu  uHGOpMaIuu,
OMpeIeNIeHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;



CO3/IaHUE YCIIOBHH ISl Pa3BUTHUSL YMEHUM MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH,

pa3BuTHE UHTEpeca K cepam npodeccuoHaIbHON AeSITEIbHOCTH, CBA3aHHON
¢ (PU3UKOM.

MECTO IPEIMETA B YYEBHOM IIJIAHE

B cootBerctBun ¢ tpeboBanuamMu PI'OC COO yrayOnéHHBIM ypOBEHb
u3yyeHusi yueOHoro mnpeamera «®dusumka» Ha ypOBHE CpeaHEro OOIIEero
oOpa3oBaHusI BbIOMpAETCs OOyYAIOUMMHUCS, I[UIAHUPYIOIUMHU MPOJOTKEHUE
00pa3oBaHus MO CHEHUATBHOCTAM (PUZUKO-TEXHUYECKOTO MPODUIIS.

Ha n3yuenue ¢pusuku (yriryOs€HHBINA ypPOBEHb) Ha YPOBHE CPEIHErO OOIIEro
oOpazoBanus orBoauTtcst 340 gacos: B 10 kimacce — 170 yacoB (5 4yacoB B HEJENIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemelii B mporpamme 1o (HU3MKE MepeyeHb Ja0OpaTOPHBIX MU
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [E€JaeT BBIOOP
NpoOBeACHHs J1a0OpaTOpHBIX pabdOT M OMNBITOB € YYETOM HMHAMBHUAYAJIbHBIX
0COOEHHOCTEHN 00yJaromuXCs.



COAEPKXAHHUE YYEBHOI'O KYPCA

10 KJITACC

Paznen 1. HayuHblid MeTOA O3HAHUSA OPUPOIBL.

®dusnka — pyHaamMeHTaabHas Hayka o npupoje. HayuHblil MeTo/1 o3HaHUs U
METO/IbI UCCIIeI0BaHUs (PU3UUECKUX SIBIICHUM.

DOKCIIEpUMEHT M TEOpHUs B Mpolecce IMOo3HaHus npupojabl. Habmonenue u
AKCIEPUMEHT B PUBHKE.

CnocoObl u3mepeHus (GU3UYECKUX BEIUYUH (AHAJIOTOBBIE U LHU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYHMKOBBIE CUCTEMBI).

[lorpemnoct  u3MepeHut  (QU3MYECKUX BeIMYUH  (aOCONIOTHAS |
OTHOCHUTEIIbHAS).

MogenupoBanue (pU3NYECKUX SIBICHUNU U MPOLECCOB (MaTepuaibHas TOYKA,
a0COJIFOTHO TBEPJIOE TENO, UAeaTbHas KUIKOCTb, UICATbHBIN Ia3, TOUCYHBIN 3apsi).
['unoresa. @U3n4ECKU 3aKOH, TPAHULIBI €0 TPUMEHUMOCTH. DU3UYECKas TEOPUS.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAYYHOM KapTUHBI
MHUpA, B MPAKTUYECKOU IEATEIILHOCTH JIIOACH.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pabOThI, MPAKTUKYM.

N3mepenure cuibl TOKa U HAPSKEHUS B LMK TOCTOSIHHOTO TOKA MPH MTOMOIITU
aHAJIOTOBBIX U IU(PPOBBIX UBMEPUTEIHHBIX MPUOOPOB.

3HakoMcTBO C 1uppoBoi naboparopueit no ¢usuke. [Ipumepsl U3MepeHuUs
(U3MYECKUX BEJIMYHMH NPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemaruka.

Mexannueckoe nBUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a/1a4y MEXaHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro NPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpeaHSs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MATEPUAIbHOW TOYKH, UX HPOEKIMU HA OCU CHUCTEMbl KOOpJHHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOIMHENHOE JBUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTepUabHOW TOUYKU OT BPEMEHU U UX
rpaduku.



CBoboaHOe mazeHUe. YCKOpeHHE CBOOOJHOTO majeHus. J[BuKeHHWe Tea,
OpOIIEHHOTO TMOJ| YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTH U
YCKOpPEHHUSI MaTEpUaTbHON TOUYKU OT BPEMEHU U UX TpaduKH.

KpuBonuueitHoe  naBwxeHuwe. JI[BUKeHHWE  MaTepUalbHOM TOYKH IO
OKPY>KHOCTH. YTJOBasg M JIMHEWHass ckopocTh. Ilepmon u dactora oOpaiieHusl.
IlenTpocTpeMutenbHoe (HOpMaIbHOE), KacaTeIbHOE (TAaHTCHITMAIBHOE) U TTOJTHOE
YCKOpPEHHE MaTepUaIbHON TOYKH.

TexHu4yeckre yCTpOMCTBA W TEXHOJOTMYECKUE TMPOIECChl: CHUIOMETD,
JBUKEHUE CHAPSAJIOB, IIEMTHBIE, IIECTEPEHYAThIE U PEMEHHBIE TIEpeaun, CKOPOCTHBIE
TUQPTHL

JleMoHCTpanum.

Mogenb cucteMbl OTCUETA, WILTIOCTPAIUsl KUHEMATUUECKUX XapaKTEPUCTUK
JBYKEHUS.

Cnoco0bI ucciaea0BaHus IBUKEHUH.

Nnnroctpanus npeaebHOro Nepexo/ia U u3MEepeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanmue ABMXKEHUM C UCITOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3LyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHHWs Tena, OpOILIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hamnpapnenue ckopocTu mpu ABUKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE IyTeN, TPACKTOPUA, CKOPOCTEN JBUKEHHUS OJTHOTO U TOTO K€ Tela
B pa3HBIX CUCTEMAX OTCYETA.

VYyeHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

N3ydenne HEpaBHOMEPHOTO ABMKEHHS C IIEJIbIO OMpE/IeNIEHUs] MTHOBEHHOM
CKOPOCTH.

N3mepenre yckopeHus Mpu NPSIMOIMHEHHOM PaBHOYCKOPEHHOM JBHKEHUU
110 HAKJIOHHOW MJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBHKECHUH.

N3mepenue  yckopeHuss ~ CBOOOJHOrO  MaJcHUs (pexoMeHI0BaHO
HCTOJIb30BaHKEe MTU(POBOM JTaOOPATOPUH).

N3ydenne nBrxkeHus Tena, OpOIIEHHOT0 TOPU3OHTANIBHO. [IpoBepka runore3nt
O TpsAMON MPOMOPIMOHATBHON 3aBUCHUMOCTH MEXY HalbHOCTHIO TMONETA U
Ha4aJbHOW CKOPOCTHIO TeIa.

N3ydenune JBHKEHUS Tella MO OKPYXKHOCTH C IOCTOSSHHOM MO MOMYJIIO
CKOPOCTBIO.



UccnenoBanne 3aBUCUMOCTH Meprojia oOpalleHnsi KOHUYECKOTro MasTHUKA OT
€ro ImapaMeTpoB.

Tema 2. JlunaMuka.

ITepBbiii 3ak0oH Hprorona. HMHepumanbHbpie cuctembl orcuéra. llpuHumn
oTHOcUTenbHOCTH ['ammnes. HeuHeprmanbHbie CHUCTeMBbI OTCUY€Ta (OmpejeeHue,
MIPUMEPHI).

Macca tena. Cuna. [IpuHIuUn cynepno3uiiuy CHilL.

Bropoii 3akoH HproTOHa AJ1s1 MatepraibHON TOYKH.

Tpernii 3ak0oH HpIOTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUS. OKBUBAJICHTHOCTH T'PAaBUTALMOHHON W
WHEPTHON MAaCCHI.

Cuna TsixecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO Ma/IEHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO TUIAHETHI U OT reorpaduueckor mupoThl. [[BrkeHrne HeOECHBIX Tel
1 UX CIyTHUKOB. 3akoHbl Kermepa. IlepBas kocMuyeckas CKOPOCTb.

Cwina ynpyroctu. 3akoH I'yka. Bec Tenma. Bec Tema, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHHUS U CUJIa TPEHUS ITOKOSI.
Koaddunment tpenns. Cuna conpoTUBIEHUS NIPU ABUKEHUU TEJa B )KUJIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO IBUKECHUS.

Hasnenue. ['mapocratnueckoe nasnenue. Cruna Apxumena.

TexHuueckne yCTpOWCTBA W TEXHOJOTMYECKHE MPOLECCHl: MOAIIUITHUKH,
JNBH>KEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

JleMoHCcTpanum.

HaOnronenue nBH>KeHUs: T€Jl B MHEPIUMATIBHBIX U HEMHEPIUATBHBIX CUCTEMAaX
OTCY€Ta.

[IpyHIATT OTHOCHUTEIIBHOCTH.

Kauenne paByx UWIMHAPOB WM MIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATIBbHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOACHCTBYIOIIECH NPUIOKEHHBIX K TEITy CHJI C TPOU3BEICHUEM
MAaccChI TeJla Ha €T0 YCKOPEHUE B MHEPLHUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cHII, BOBHHKAIOIIUX B PE3YJIbTATE B3aUMOJICHCTBUS TEIL.

N3Mepenue macc 1o B3anMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM OABEME U NTAJICHUH.

IlenTpoOeXkHbIE MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

VYyeHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.



N3mepenre paBHOACHCTBYIONIEH CUJI MIPU JBUKEHUU OpycKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHUMOCTH BPEMEHU [BIXKEHHUSI Opycka IO
HAKJIOHHOM IUIOCKOCTHU HA 33JIaHHOE PACCTOSIHUE OT €r0 MaCCHhI.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pEe3UHOBOM 00pa3siie, OT Uux aedopmarium.

N3ydyeHne NBHXKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU Yepes
JErKui OJIOK.

N3mepenue koddduiieHta TpeHUs MO BEJIMYHMHE YTIOBOTO Ko3(duireHTa
3aBucumoct FTp(N).

UccnenoBanne aBuxeHus: Opycka Mo HAKJIOHHOM MJIOCKOCTU C MEPEMEHHBIM
KO3(pULIMEHTOM TpEHUSI.

N3yueHne nBuKEeHUS rpy3a Ha BAILy C TPEHUEM.

Tema 3. Ctatuka TBEpAOTO TENA.

AOGcomotHo TBEpaoe Teno. [locTymarenbHoe W BpallaTebHOE JBHXKEHUE
TBEpAOro Tena. MOMEHT CUJlbl OTHOCHUTEIBHO OCH BpamieHus. Iliedo cuisl.
CiioxxeHue Cuil, MPUWIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

Y coBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMUHOE PABHOBECHE.

TexHuueckne yCTpONMCTBA M TEXHOJIOTHMYECKHE TMPOLECCHl: KPOHIITENH,
CTPOUTEIBbHBIN KPaH, peHIETYAThIE KOHCTPYKIIHH.

JleMoHCTpanum.

Y cnoBus paBHOBECHSI.

Bunbl paBHOBECHS.

VYyeHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

UccnenoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILICHUA.

KoncTpynpoBanue KpOHIITENHOB U PaCYET CHIT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONIOPBI.

Tema 4. 3aKOHBI COXpAHEHHS B MEXAHUKE.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUAIbHBIX TOUYEK. L{eHTp Macc
CHUCTEMBI MaTepHUAIbHBIX TOUYEK. Teopema 0 ABUKEHUHU LIEHTPa MaccC.

Nmnynbe cuiibl 1 N3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpPAHEHHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

MoOMEHT uMITyJbCa MaTepuanbHOW TOUKHU. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B UEHTPAIbHBIX MOJISIX.



Pabora cunel Ha MajgoM W Ha KOHEYHOM TiepemernieHuu. ['padudeckoe
MpeCTaBIeHHE PaOOThI CUIIBI.

MOIIHOCTH CHUJIBL.

Kunernueckass sHeprusi MarepuajibHOM Touku. Teopema 00 H3MEHEHHUH
KUHETHYECKOW SHEPTUU MATEPUATIBHON TOUKHU.

[ToreHuuanbHple W HENOTEHIMAIbHbIC CWIbl. lloTeHIManbHas >Heprus.
[ToreHumanbHast 3HEPTHsS YNpyro aeGopMUpPOBaHHOU NpyxkuHbL. [loTeHIMaTbHAS
SHEprus Tejla B ONHOPOJIHOM IPaBUTAIMOHHOM noJie. [loTeHImanpHas sHeprus Teia
B T'PaBUTALIMOHHOM II0JI€ OJIHOPOJHOrO IIapa (BHYTpHM M BHE Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsl KOCMHUECKAST CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUABHBIX CUJI C U3MEHEHUEM MEXaHUUECKON IHEPTUH
CHUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAaHUYECKOW SHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyJM 171 WMICAIBHOM KUJIKOCTH KaK CIIEJICTBHE 3aKOHA
COXPAaHEHHS] MEXaHUYECKON IHEPTUMN.

TexHuueckne yCTpONMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIBUKEHUE PAKET,
BOJIOMET, KONEP, MPYKUHHBIN MUCTOJET, THPOCKOT, PUTYpHOE KaTaHHE HA KOHbKAX.

JleMoHCcTpanum.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

N3mepenne MOTHOCTH CHIIBI.

N3MmeHeHnue 3Heprun Tela npu COBEPIICHUH PabOTHI.

B3auMHble mpeBpanieHUs KUHETUYECKOM W MOTEHIMAIbHOW SHEPrUil IpH
JNEWCTBUM HA TEJIO CUJIbI TSXKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Mpu CBOOOIHOM MaICHUU.

VYyeHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pabOThI, MPAKTUKYM.

N3mepenue ummynbpca Temna no TOpMO3HOMY MYTH.

N3mepenue cusibl TSITM, CKOPOCTH MOJIETHU JIEKTPOMOOUIISI U MOIITHOCTHU CHUJIBI
TSTH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEIA C UMITYJIBCOM CHIIBL.

HccnenoBanne coXpaHEeHHsI UMITYJIbCA ITPU YIIPYTOM B3aUMOJICHCTBUMU.

N3Mepenne KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHHS TTOTEHIIMAIbLHON YHEPTUU MPY>KUHBI ¢ PAOOTON CHUIIBI
TPEHMUSL.

Onpenenenue pabOThl CWIbl TPEHUS] MPU JBWKEHUHM Teja MO HAKIOHHOU
TJTOCKOCTH.

Paznen 3. MonekynsipHas pusuka u TepMOAMHAMUKA.

Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.



OcHOBHBIEC TMOJOXEHUST MOJEKyIsipHO-KMHeTHueckoi Teopun (MKT), wux
onbITHOE 0O0ocHOBaHue. uddys3usa. bpoyHoBckoe nBuxkeHne. XapakTep JBHKECHUS
Y B3aUMOJCHUCTBUS YaCTHUI] BEIIECTBA. MoJenu CTPOEHHUs Ta30B, KUIKOCTEU H
TBEPIBIX TEN U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekys (atomoB). KonudecTBo BemiectBa. [locTositHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3aMepenus. lllkana
temueparyp Llenscus.

Mojenp uaeaNbHOTO ra3a B MOJEKYJISIPHO-KHHETUYECKONM TEOPUU: YACTHUIbI
rasza JABHKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomtoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon [lanpToHa. M3omporiecchl B
UJeaJbHOM Tra3e C IOCTOSHHBIM KOJIMYEeCTBOM BemlecTBa. [ 'paduyeckoe
MpeCTaBICHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n3obapa.

CBA3p MEXIy [JIaBJICHHUEM W  CPEJHEM  KUHETHYECKOW DHEprueu
MOCTYNATEILHOIO TEIJIOBOTO JBUXKEHUSI MOJEKYJ HACIbHOTrO rasa (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUUECKON TEOpUH UICAIbHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEIHEH
KUHETHYECKOUN YHEPTUEN MOCTYNATEIbHOT0 TEIUIOBOTO JBMKEHHUS €€ YACTHII.

TexHuueckne YCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: TEPMOMETD,
OapoMeTp, MoTyuYeHre HaHOMAaTEPUAJIOB.

JleMoHCcTpanum.

Mojenu IBUKEHUS YaCTHI] BEIIECTBA.

Mopenb OpOyHOBCKOTO JABUXKEHUS.

Buaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKECHHUS.

Hudbdysus xxunkoctei.

Mopens onbiTa [lTepHa.

[IpuTskeHne MOJIEKYII.

Mopenun KpucTaNIM4ECKUX PEMIETOK.

HaOnronenue u ucciaegoBaHrue U30MpoIeCCOB.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pabOThI, MPAKTUKYM.

UccnepoBanne mnporecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECHS MPHU
TEIJI000MEHE MEXTY TOpsSYEil U XOJIOIHOU BOJOM.

N3ydenne H30TEPMUYECKOrO Tpolecca (PEeKOMEHJOBAHO MCIOJIb30BaHUE
¢ poBoi 1a00paTOPUN).

N3ydyenue n30X0pHOro mnporecca.

N3yuenne nzobapHoOro mpoiiecca.

ITIpoBepka ypaBHEHHS COCTOSHHUS.

Tema 2. Tepmoaunamuka. TerioBele MallIuHbI.



Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKON cUCTeMbl. BHenHne n BHyTpeHHUEe napameTpsl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEHNUE 3HAUYCHUS BEJIMYMH, ONUCHIBAIOIINX €€
COCTOSIHE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauaio TtepmomuHamuku. (CaMONpoW3BOJIbHAS — PENaKCallUs
TEPMOJINHAMUYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.

Mogens uOeabHOTO Ta3a B TEPMOJMHAMHKE — CHCTEMA YPaBHEHHUI:
ypaBHeHHEe MeHaeneeBa—KnanelipoHa u BhIpaXXEHUE 11 BHYTPEHHEN >HEPIUU.
VYcioBust TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kasg KOHUEHTPAIUs YACTHIL], BBICOKHE
TeMmIeparypsl. BelpaxkeHue i1 BHYTPEHHEN SHEPTUH OJHOATOMHOIO HAEAJIBHOTO
rasa.

KBazucratnueckre u HECTATUYECKUE MTPOLIECCHI.

DOneMeHTapHasi paboTa B TepMOJIMHAMUKe. Boiuncnenue paboTsl Mo rpadguky
npoiecca Ha pV-auarpamme.

Tennonepenaua  kak  cnoco®0  WM3MEHEHHMS  BHYTpPEHHEH  DHEPruu
TEPMOJMHAMHYECKONM  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, U3TyUYCHUE.

KonmnuectBo Temnotel. Temmo€éMkocTh Tenma. YelbHas HW  MOJISIpHAs
TEIJIOEMKOCTH BEIIEeCTBA. YpaBHeHue Maiiepa. YienbHas TemioTa CropaHus
toruiuBa. Pacuér konuuecTBa TEIUIOTH TpW Temuionepenaye. llonstue 06
aarabaTHOM IIpoIiecce.

[TepBrIit 3aK0H TepMOaMHAMUKH. BHyTpeHHs 3Heprusi. KonndecTBo TEMIOThI
u paboTa Kak Mepbl M3MEHEHMsS BHYTPEHHEW DSHEPruu TEPMOJUHAMUYECKOU
CHUCTEMBI.

BTopoi 3ak0H TepMOIMHAMUKY JIJIs1 PABHOBECHBIX MPOIECCOB: YEPE3 3aJAHHOE
PaBHOBECHOE COCTOSHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOAUT €IUHCTBEHHAS
aguabaTta. AOCONIOTHAs TeMIepaTypa.

BTopoii 3aKk0H TEpMOJIUHAMUKH JJIs1 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepeaTh TEIJIOTY OT 0oJiee X0JIOAHOTO Tena K 0oJjiee HarpeTomMy 0e3 KOMIIeHCAIluu
(Knaysuyc). Heo6paTuMOCTh PUPOIHBIX TPOIIECCOB.

[TpuHumme! aectBus TerioBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ1. [ukn Kapno.

DKOJOTUYECKUE ACIEKThl MCIOJIb30BAHUS TEIUIOBBIX JABUraTeieu. TermioBoe
3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHnueckne yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: XOJIOAUIIBHUK,
KOHJIUIIMOHEP, JU3ENbHBIM M KapOHpaTOpHBIA JBUTAaTeNd, NapoBas TypOuHa,
MOJY4YEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3AIUA «TEIUIOBBIX» OTXOJOB C



MCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIMS OMOOPTraHUYE€CKOTO TOILJIMBA IS
BBIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTHUHU.

JleMoHCcTpanum.

N3meHenne Temmepatypsl pu anadaTuueCcKoM paclIupeHUH.

Bo3aymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTUH.

HccnenoBanue annabaTHOTo mpoLecca.

KomnbrorepHbie MOAEIN TEIUIOBBIX JBUTATEIEH.

VYyeHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

N3mepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue mponecca OCThIBAaHUS BEIIECTBA.

HccnenoBanue annabaTHOTo mpouecca.

N3yuyeHne B3aMMOCBSI3M DHEPTrUH MEXMOJIEKYJSIPHOTO B3aUMOICHUCTBUS M
TEMIIEPaTypPbl KUTIEHUS KUJKOCTEN.

Tema 3. Arperatasie COCTOSIHUS BelecTBa. @a30BbIE MTEPEXObI.

[TapooGpasoBanue u koHaeHcanus. Micnapenne u kuneHue. Y 1eibHas TerioTa
napooOpa3oBaHUs.

Haceimiennsle u  HeHachllleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH Y AABJICHUS HACBIIEHHOT O Mapa OT TEMIIEPATyPbl, UX HE3aBUCUMOCTb OT
00b€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JABJICHUS B
AKUJIKOCTH.

Bnaxnocts Bo3ayxa. AOGCOMIOTHAS U OTHOCUTENbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctamioB. [lmaBneHne w Kpuctauih3anus. YellbHasg TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

Hedbopmanuu TBEpaOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacuivpeHue KUIKOCTEW U TBEPIBIX Tel, 00BEMHOE U JIMHEIHOE
pacuimpeHrue. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUIM YacTHUIl BEIlleCTBA KaK MPUYHHA
TEIUIOBOT'O pacIIMpeHust Tell (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHepruu B (ha30BBIX MEPEXO/IaX.

VYpaBHeH#HE TEIIIOBOro OanaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DpuiMeHT MOBEpXHOCTHOTO HATSKEHHS.
Kanunnsapusie aBnenus. J[aBneHre noa UCKPUBIEHHOW MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlamnaca.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHL:  KHUIKHE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUAIIBI.



JleMoHCTpanum.

TemnoBoe pacmpeHue.

CBoliCTBa HACKIICHHBIX TTAPOB.

Kunenune. Kunenue npu noHM>XEHHOM JTaBJICHUMU.

N3mMepenue criibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI ¢ MBUIBHBIMU TUIEHKAMMU.

CwmaunBaHue.

Kanunnsapusie siBiieHusI.

Moenu HeHbIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MEPEHUSI BIAKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS KPUCTAIUIMYECKOTO BEMIECTBA.

Buasl nepopmarmii.

Habnronenne manbix aedopMarui.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pa0OThI, MPAKTUKYM.

N3ydyenue 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenpHOM TENIOTHI MIABJICHUS JbJA.

M3y4yeHne CBOMCTB HACBIILIEHHBIX 1aPOB.

N3mepenre aOCONIOTHON BIAXXHOCTH BO3JyXa W OILIEHKa Macchl MapoB B
MTOMEIICHUH.

N3mepenue ko3 duiiieHTa moBEpXHOCTHOTO HATSHKEHUSI.

N3mepenue monyns FOHra.

UccnenoBanne 3aBucuMocTH jaedopMariud Pe3WHOBOTO  oOpasma oT
MPUJIOAKEHHON K HEMY CHUJIBI.

Paznen 4. DnexTpoarHaMuKa.

Tema 1. DnekTpuueckoe moe.

DIleKkTpu3aumsl Tea U €€ MPOABJICHUS. DIECKTpUUYECKHi 3apsan. [[Ba Buma
AJEKTPUYECKUX 3apsfaoB. [IpOBOAHWKHM, JUAIEKTPUKM U MHOJYIPOBOJHUKH.
DIJIEMEHTAPHBIN AEKTPUUECKUN 3apsi. 3aKOH COXPaHEHUS AJIEKTPUUYECKOTO 3apsa.

B3aumoperictBue 3apanoB. Toueunsie 3apsasl. 3akoH Kynona.

DnekTpuyeckoe nose. Ero qeiicTBue Ha 3JEKTPUUECKUE 3aPsIbl.

Hanpsok€éaHocts  anmekTpudeckoro  monst.  [IpoOueiit  3apsa.  Jlunum
HaNPsHKEHHOCTH AJIEKTPUYECKOTO Mos. OTHOPOJHOE AIEKTPUUECKOE TTOJIE.

[ToTeHIMaTBHOCTh 3JEKTPOCTATUYECKOrO0 MOJisl. Pa3HOCTh MOTEHUHUAIOB M
HanpspkeHne. lloTeHImanbHas SHEprust 3apsiga B DIJIEKTPOCTATHYECKOM IIOJIE.
[Torenuuan snekTpocTaTuuecKoro noiist. CBsi3b HANPSHKEHHOCTH MOJISI U PA3HOCTH
MOTEHIHUAJIOB JJIA DJICKTPOCTATUYECKOro Toyisl (KaKk OJHOPOJHOTO, TaK W
HEOJIHOPOHOTO).

[TpuHIMI CynepnoO3UIMU STEKTPUUECKUX TTOJEH.



ITonme Toueunoro 3apsnma. Ilone paBHOMepHO 3apspkeHHOU cdepsl. [lome
PAaBHOMEPHO 3apsbKEHHOTO 1o o0hEéMy miapa. [lonme paBHOMEpPHO 3aps>KEHHOU
OeckOoHEeUHOM TIOCKOCTU. KapTuHbl NUHUM HAOPSHKEHHOCTH JTUX TMOJEUH U
AKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOOHUKH B BJIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECUS 3apPSI0B.

JusnexTpuku B AIEKTPOCTATUYECKOM oJIe. JnanekTpuueckas
MPOHULIAEMOCTH BEIIECTBA.

Kongencarop. D1eKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOopa.

[TapaitenbHOE cCoeqMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe COeIMHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsKEHHOT0 KOHAEHCATOPA.

JIBr>KeHHE 3apsyKEHHOM YaCTUIBI B OJHOPOJAHOM 3IEKTPUYECKOM TTOJIE.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: 3JIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATHUYECKash 3allluTa, 3a3eMJICHHUE DJIEKTPONpUOOpPOB,
KOHJIEHCATOpHI, TeHepaTtop Ban ne ['paada.

JleMoHCTpanum.

VY CTpOUCTBO M MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apSKEHHBIX IIACTHH.

Mogenb amekTpocTaTudeckoro reueparopa (Ban ne I'paada).

[IpoBOAHUKH B IEKTPUUYECKOM MOJIE.

DIIEKTPOCTATHYECKAS 3aIIUTA.

Y CTpoiCTBO U IEMCTBHE KOHAEHCATOPA MMOCTOSTHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
MJIACTUH, PACCTOSHUSI MEXAY HUMU U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus 3IEKTPUUYECKOTO IMOJIA 3aPSKEHHOI0 KOHIEHCATOPa.

3apsKa v paspsaka KOHJICHCATOpa YEPE3 pe3UCTop.

VYyeHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pabOThI, MPAKTUKYM.

OueHka cui B3auMOACHCTBUS 3aPSKEHHBIX TE.

HaOnronenue npeBpaiieHus HEPrun 3apsSKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO
W3JIy4YE€HUSI CBETOAUOMA.

N3ydyeHne npoTekaHus TOKa B LIENHU, COACPKAIIECH KOHICHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHUN KOHAEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IIoCTOSTHHBIN 3JIEKTPUYECKUN TOK.

Cuna Toxka. [TocTOsSIHHBIN TOK.



VYcinoBusi CyniecTBOBaHUSI MOCTOSSHHOTO AJIEKTPUYECKOrO TOKa. MCTOUHMKH
toka. Hanpsioxenne U u DJ1C &.

3akod OMa i1 y4acTKa LEnu.

DIIEKTPUYECKOE COMPOTUBJIEHNE. 3aBUCUMOCTD COITPOTUBIIEHUS OJTHOPOJHOTO
MPOBOJIHMKA OT €ro JJMHBl W IUIOIIAJAM MONEPEYHOIO0 CEUECHUsA. Y IEIbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COEJUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBi€HHBIX AnekTpuueckux nenei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH xoyns—Jlenna.

MOIIHOCTh JJIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIIEIAEMas Ha
pe3ucTope.

OJIC n BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKOH OMa [1JI MOJIHOU
(3aMKHYTO#) »diekTpudeckod 1enu. MomHOCTh HcTOYHMKA Toka. KopoTkoe
3aMBIKaHUE.

KonpgeHcaTtop B nenu noCTOSSHHOTO TOKA.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKUE TMPOLECCHl: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUHUK IJIEKTPUUECKON IHEPTUN.

JleMoHCcTpanum.

N3MepeHue Cuiibl TOKa U HANPSIKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKA OT HAINpSDKEHUS I PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOUO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
TJTONIAY MOMEPEYHOTO CEUCHUS U MaTepHAIIa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTHUBJIEHUS MTPUA NOCTOSSHHOM
HaNpsHKEHNUH.

[Tpsmoe n3mepenne DJC. KopoTkoe 3aMblkaHH€ TaIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTHUBJICHHUS.

Cnoco0sl coennHeHus: UCTOUYHUKOB Toka, DJ[C OGaTapei.

HccnegoBanue pa3HOCTH MOTEHIIMATIOB MEXKAY MOJKOCAMU UCTOYHUKA TOKA OT
CHUJIbI TOKA B LETIH.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

HccnenoBanne CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3Mepenune yaenbHOro COpoTUBIEHUS TPOBOAHUKOB.

HUccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANpsKEHUS ISl JIAMIIBI
HAKaJIMBaHUSI.

VYBenuuenue npenaesia usMepeHus amnepMmerpa (BoabTMETpa).

N3mepenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHUSI HCTOYHUKA TOKA.



UccnenoBanne 3aBucumoctu IJIC raabBaHMYECKOTO 3JIEMEHTA OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnegoBanue pa3HOCTH MOTEHIIMATIOB MEXKAY MOJKOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B LETIH.

HccnenoBanne 3aBUCUMOCTH MTOJE3HOM MOITHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku B pa3auyHbIX Cpeaax.

DJIEKTpUYECKasi NPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJEKTPOHHA
MMPOBOJIUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBIICHUS METAJIOB OT
temmeparypbl. CBEpXITPOBOIUMOCT.

DIIEKTPUYECKHN TOK B Bakyyme. CBOKMCTBA SJIEKTPOHHBIX MTYYKOB.

[TomynpoBOIHHKH. CoOcTBeHHas 51 MIPUMECHAS MIPOBOJIUMOCTD
noynpoBoJHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHN TOK B JJIEKTPOJUTAX. DNEKTPOJUTHYECKAS AUCCOLMALUS.
DNeKTposin3. 3akoHbl Dapaaes IJIsl FJIEKTPOIU3a.

DJeKTpuYecKknii TOK B razax. CaMOCTOSTENbHBIA W HECaAMOCTOSITEJIbHBIN
paspsn. PaznuyHble TUIBI CAMOCTOATENBHOTO pa3psana. Momuus. [1na3ma.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: Ta30pa3psIHbIC
JAMIIbl, 3JIEKTPOHHO-TyueBas TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOP, (POTOAMO, CBETOIUO/I, TAJIbBAaHUKA, pa)UHUPOBAHUE ME/IH, BBITLJIABKA
ATIOMUHUS, SIIEKTPOHHAS MUKPOCKOIIHS.

JleMoHCTpanum.

3aBUCUMOCTb COMPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

3aKkoHBbI AJIeKTpoJin3a Dapajes.

HckpoBoii pa3psii U MpOBOAUMOCTh BO3/1yXa.

CpaBHeHUE MPOBOIUMOCTH METAJIOB U MOJTYITPOBOJHUKOB.

OIHOCTOPOHHSISL MPOBOJAMMOCTD JTHOJIA.

VYyeHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pabOThI, MPAKTUKYM.

Habnronenne snexkrponusa.

N3mepenue 3apsiia 0OJHOBAJIEHTHOTO MOHA.

UccnegoBanne  3aBUCMMOCTH  CONPOTUBIIEHUA  TEPMOPE3UCTOpPA  OT
TeMIIEpaTypHl.

CHsiTHE BOIBT-aMIEPHON XapaKTEPUCTUKU AUOAA.

DU3NYECKUN MPAKTUKYM.

Cnoco0bl u3MepeHust PU3NUECKUX BETUYHUH C UCTIOIb30BaHUEM aHATIOTOBBIX U
HU(PPOBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUMKOBBIX CHUCTEM.



AOCONIOTHBIE U OTHOCUTEIBHBIE OTPEUIHOCTH U3MEPEHUN (DU3NUYECKUX BEITUYMH.
OueHka rpaHull MOrpeurHoCTe.

[IpoBeneHre KOCBEHHBIX H3MEPEHUM, UCCIEIOBAHUM  3aBUCHUMOCTEMN
(U3nYeCKNX BEIWYMH, TPOBEPKA MPEMJIOKEHHBIX THUIMOTE3 (BbIOOp U3 PadoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlienax «YUEeHHUYECKUU  HIKCIEPUMEHT,
nabopaTtopHbie pabOThI, IPAKTUKYM).

MexnpeaMeTHbIe CBA3HU.

N3yuenne kypca Gpusuku yriryon€éHHOro ypoBHs B 10 Kilacce ocyniecTBIseTcs
C Y4ETOM CcOJepKaTeIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMud MaTE€MAaTHKH,
OMOJIOTUU, XUMUH, Teorpaduul U TEXHOJIOTHUH.

MexnpeaMeTHble TMOHATHS, CBA3AaHHBIE C U3YYEHHEM METOJOB HAyYHOIO
MO3HAHUS: SIBIICHHE, HAay4yHbIM (akT, rumore3a, Quanueckas BeIWYWHA, 3aKOH,
Teopusi, HaOJIOJIEHHE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTUA U3MEPEHUM, U3MEpUTENbHbBIE TPUOOPHI, ITU(ppoBas tadbopaTopusl.

MaremaTuka: peiieHue CucTeMbl ypaBHeHu. JIuneitnas Qynkuus, napadona,
runepbosia, ux rpaguku U cBoiicTBa. TpuroHoMmerpuueckue (QyHKIHHU: CHHYC,
KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO.
BekTopsl 1 UX NMPOEKIINMU HA OCU KOOPJIMHAT, CIIOKEHHUE BEKTOPOB.

buonorusi: Mmexannueckoe ABWXKEHHE B KUBOW mpupoje, nuddysus, ocMoc,
TEIUI0O0OMEH >KMBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEeH Cpefbl,
yTUIU3auss OUOOPraHMYECKOro TOIUIMBA JIsi BBIPAOOTKH «TEIUIOBOM» H
AIEKTPOIHEPT UM, TOBEPXHOCTHOE HATSIKEHUE U KAIWIUISIPHBIE SIBJIICHUS B IPUPOJIE,
ANEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIE.

XuMusi: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, MOJydYeHHE HaHOMATEpHaJIOB, TEIIOBbIE CBOICTBA
TBEPIBIX TEJ, )KUJIKOCTEH U ra3oB, KUJIKUE KPUCTAILIbI, JIEKTPUUECKHE CBONCTBA
METAJIJIOB,  JJICKTPOJIUTHYECKAss  JIUCCOLIMAIUS, TalbBaHHWKA, AJIEKTPOHHAS
MHUKPOCKOTHS.

['eorpadus: BnaxxHOCTh BO3AyXa, BETPhI, 0ApOMETP, TEPMOMETP.

TexHonorusi: mpeoOpazoBaHuE JIBHKEHUN C HCIOJIH30BAHMEM MEXAHU3MOB,
Y4ET CYXOro U IKUJKOTO TpPEHUSI B TEXHUKE, CTATUYECKHE KOHCTPYKIIHUU
(KpOHIITENH, peméryaTble KOHCTPYKIMU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHUS
MEXaHUKU B TEXHUKE (TUPOCKON, BOJOMET U APYTrHUE), IBUTATENIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYECHHUS] COBPEMEHHBIX MaTepHalioB, B TOM YHCJI€ HAHOMAaTEPHAIOB, H
HAHOTEXHOJIOTUHU, DJIEKTPOCTATUYECKAasl 3allluTa, 3a3€MJICHHE >JIEKTPONpPUOOPOB,
razopasps/iHble JaMIIbl, TOJIYIIPOBOJHUKOBBIE MPUOOPHI, raIbBaAHUKA.



11 KVIACC

Paznen 4. DnexTpoarHaMuKa.

Tema 4. MarauTtHoe nose.

B3auMopnelcTBHE TOCTOAHHBIX MArHUTOB M TMPOBOJAHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarauTHOW wuHAYKUMHU. [IpuHOMD cynepno3unuu
MAarHUTHBIX NTOJIeH. JIMHUY MarHUTHOM MHIYKLWH.

MarnutHoe 1oJsie MPOBOJHUKA C TOKOM (IIPSIMOIO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cwita Amnepa, €€ HalrpaBJIEHHE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIE€HUE U MOAYJb. J|BUKEHHUE 3apSKEHHON YaCTHUIIBI
B OJTHOPOJTHOM MarHUTHOM moJie. PaboTa cumsl Jlopenna.

MaruauTHoe nosne B BemecTBe. DeppOMarHeTuky, rnapa- U IMaMarHeTUKH.

TexHuueckne yCTpPOMCTBA M TEXHOJOTHYECKHE IPOLECCHl: MPUMEHEHUE
MMOCTOSTHHBIX MAarHuTOB, AIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENH 3JIEMEHTaPHBIX YACTHII.

JleMoHCTpanum.

KaptnHa  nuHMI  MHAYKIMM ~ MAarHUTHOTO  MOJsA  IOJOCOBOIO  H
MOJAKOBOOOPA3HOT0 MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHuii MaraHuTHOW MHAYKIUU MOJIS JJIMHHOTO MPSAMOTO IMPOBOIHUKA
Y 3aMKHYTOT'0 KOJbLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna AMmnepa.

JlelictBrue cuiibl JIOpeHIla Ha HOHBI 3JIEKTPOJINTA.

HaOnronenue nBUKEHUS My4yKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuanMn JIEUCTBUS AIEKTPOU3MEPUTEITHHOTO npubopa
MAarHUTOAJIEKTPHUYECKOU CUCTEMBI.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

HccnenoBanre MarHUTHOTO MOJISI HOCTOSIHHBIX MAarHUTOB.

UccnenoBanne cBOMCTB (peppOMarHETUKOB.

HccnenoBanue AeiCcTBUA NOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

N3mepenue cuiibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. DnekTpoMarHuTHas UHAYKIHS.

SlBneHue 3NeKTpOMarHUTHOW WHAYKOWMH. [lOTOK BEKTOpa MAarHUTHOM
naaykuun. JOJIC wHAyKnuu. 3aKoH BJIEKTPOMAarHuTHoOM uHaykuuu Papajes.
Buxpesoe anexrpuueckoe nosie. Toku Pyko.



OJC uHAyKUUM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHocTh. KaTymika HWHAYKTUBHOCTH B IE€NM MOCTOSHHOTO TOKA.
SIBnenne camonnaykunu. 3/1C caMOMHAYKIUN.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIIEKTPOMATrHUTHOE TOJIE.

TexHu4yeckre yCTpOMCTBa U TEXHOJOTHMYECKUE MPOIECChl: HHAYKIMOHHAS
MeYb, COJICHOU/I, 3aIlUTa OT JIEKTPHU3ALNU TEJ MPU ABUKEHUH B MATHUTHOM TI0JIE
3eMJIH.

JleMoHCTpanum.

HaOnronenue siBeHUs 3JIEKTPOMArHUTHON UHIYKIIUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO TIOTOKA.

[IpaBuno Jlenua.

[Tanenurie MmaruuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre caMOUHIYKIIUH.

Nccnenosanne 3aBucumoctyd J/JC caMOMHAYKIMHA OT CKOPOCTH W3MEHEHHMS
CUJIBI TOKA B IETIH.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenue MHIYKIIMU BUXPEBOTO MArHUTHOTO TOJISI.

UccnenoBanue siBIEHUS] CAMOUHIYKIIUH.

COopka MoJienu AIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KonebGanust ¥ BOJIHBL.

Tema 1. Mexanuueckue KoiaeOaHusl.

KonebarenbHas cuctema. CBOOOIHBIE KOJIEOAHMUS.

Mapmonnueckue konedbanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMKCAHUE.
DHepreTuyeckoe OnucaHue (3aKOH COXpAHEHUs MEXaHWYeCKOW sHepruu). BoiBon
JUHAMHYECKOTO OMHUCAHUSI TAPMOHUYECKUX KOJIEOAHUN U3 UX IHEPTETHUUYECKOTrO U
KMHEMaTUY€CKOTO OMUCAHMUS.

Ammuntyna u (aza konebanuil. CBA3b aMIUTUTYIbl KOJIEOAHUI HCXOJHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHUH €€ CKOPOCTH U YCKOPEHUSI.

Ileppon m uactota koneOanmii. Ilepmod MambIX CBOOOJHBIX KOJICOAHUMA
MaTteMaTU4eckoro wasitHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.



[TonsiTHe 0 3aTyxarolmux KojaeOaHusx. BeiHyKaeHHble kKoneOanus. Pe3oHaHc.
PesonancHass kpuBas. BunusHue 3arTyxaHus Ha BHUJ PE30HAHCHOM KpHBOM.
ABTOKOIE0aHUS.

TexHu4yeckne yCTpOWCTBA U TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl,
KaueJu, My3bIKaJlbHbl€ NHCTPYMEHTHI, ceiicMorpad.

JleMoHCcTpanum.

3anuch K0Jie0aTeIbHOTO IBUKEHUS.

HabGnronenne He3aBUCUMOCTH NEPHOJIA MaNbIX KOJIEOAHU Tpy3a HA HUTH OT
AMILIHUTY JIBL.

HccnenoBanue 3aTyXawIKUX KOJIeOaHUM U 3aBUCHUMOCTH IEPHOJA CBOOOTHBIX
KoJIeOaHU OT COPOTUBIICHUS.

UccnenoBanne kosiebaHUU TIpy3a HAa MAaCCUBHOM TNPYXHUHE C ILENbIO
(dbopmHpoBaHUs NPEACTaBICHUIN 00 UAeaIbHON MOJENIN PYKUHHOTO MasATHHKA.

3aKOH COXpaHEHUs SHEPTUU IPH KoJIeOaHUAX Ipy3a Ha MPYKHUHE.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHHM.

Habnronenne pezonanca.

VY4yeHn4ecKkuil IKCIIEpUMEHT, JIa0OpaTOpHBbIE PAOOTHI, MPAKTUKYM.

W3mepenne mnepuoga CBOOOIHBIX KOJIEOAHUU HHUTSHOTO M MIPYKUHHOTO
MAasITHUKOB.

N3ydenne 3aKk0OHOB ABMKEHHUSI TeJla B XOJI€ KOJIeOaHUM HAa YIIPYTOM IMOJIBECE.

N3yueHne nBUKEHUS HUTSHOTO MasITHUKA.

[IpeoOpa3zoBaHue 3HEPTUH B IPY>KUHHOM MAsITHUKE.

HccnenoBanue yObIBaHUS aMILTUTY bl 3aTyXalOIIHUX KOJIEOAHMIA.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHHIM.

Tema 2. DneKTpoMarHuTHbIE KOJI€OAHMUS.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHBIE KOJEOaHUS B
ujeanbHOM Kosie0aTeabHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIMTYAbI
3apsja KOHJAEHCAaTopa ¢ aMIUIMTYI0M CHIIBI TOKa B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHHs JHEPTUU B UICATBHOM KOJI€OaTEIIbHOM KOHTYDE.

3aTtyxaromnme AJEKTPOMAarHUTHHIE KOJIeOaHus. BrinyxneHHbIe
AJIIEKTPOMArHUTHBIE KOJIEOaHUSI.

IlepemeHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JEHCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HAaNpsDKEHHs] TNPU Pa3iIMYHON (popme
3aBUCHMOCTH MIEPEMEHHOIO TOKA OT BPEMEHH.

CunyconmanbHbIi IIEPEMEHHBIM TOK. Pe3ucrop, KOHIEHcaTop M KaTyllka
MHIYKTUBHOCTH B LIEMH CHHYCOMAAIBHOTO IEPEMEHHOrO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsixeHui.



WNneanvubiii  Tpanchopmarop. [lpomsBoactBo, mepenaya U mOTpeOieHHE
AJIEKTPUYECKON IHEPTUMU.

DKOJOTUYECKUE PHUCKH TMpPU MPOU3BOACTBE dIIEKTpodHepruu. Kyibrypa
WCIMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA M TEXHOJOTHYECKHUE IPOLECCHL: SIICKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUU AJIEKTPONepeaay.

JleMoHCTpanum.

CB0OOIHBIE AIEKTPOMATrHUTHBIE KOJIEOaHNs.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuninorpaMmsbl 3JEKTPOMATHUTHBIX KOJIEOAHUM.

['enepaTop He3aTyXarOUUX NEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3eKTPOMArHUTHOTO T€HEPATOPA.

BriHyKIeHHbIE CUHYCOUIATbHbBIE KOJIEOaHuUs.

Pe3ucTtop, kaTymika MHIYKTHUBHOCTA M KOHJICHCATOP B LIENM NEPEMEHHOIO
TOKa.

Pe3oHanc mnpu moOcCIenOBaTENbHOM COCIWHEHWH PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTU U KOHJIEHCATOpA.

VY CTpoiCTBO M MIPUHITUIT ICUCTBHS TpaHCchopMaTopa.

Monenps TUHUHA JIEKTPONEPEIAUH.

VYyeHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

N3yuenne Tpanchopmaropa.

HccnenoBanne mepeMEHHOTO TOKAa 4Yepe3 MOCIEAOBATEIBHO COECIUHEHHBIE
KOHJEHCATOp, KaTylIKy U PE3UCTOP.

HaOnronenue 351eKTpOMarHuTHOTO PE30HAHCA.

UccnenoBanue paboThl ICTOYHUKOB CBETA B LIETH EPEMEHHOTO TOKA.

Tema 3. MexaHWUY€ECKHE U JIEKTPOMATHUTHBIE BOJIHBI.

Mexanuueckue BOJHBI, YCIOBUSL HMX pacnpoctpanHeHus. [lomepeunsie wu
MPOJOJIbHBIE BOJIHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJHBI.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTpa)X€HUE, MpEJOMIICHHE, UHTepPepeHIus u
nudpaxius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BeicoTa ToHa. TeMOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNUE OKPYKAIOLIEH CPEbI.

DIJIEKTPOMATHUTHBIE BOJHBI. Y CIIOBUSI U3JIYUYCHUS JJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opueHTaus BEKTOPOB B 3JIEKTPOMArHUTHOUN BOJIHE.

CBolicTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXCHUE,  NPEIOMIICHHUE,
nossipu3anus, uaTepdepeHuns U Audppaxius.



[IIxama 37EeKTPOMArHUTHBIX BOJH. [[puMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paIHOCBA3U U TENEBUICHUA. Pagnonokanusi.

DIIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHECHHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, pajap, paauonpueéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus,
YJIBTPa3BYKOBAsl AUATHOCTUKA B TEXHUKE U MEAULIUHE.

JleMoHCcTpanum.

OO6pazoBanue U pacCIpOCTPAaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Teno kak UICTOYHHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIEOaHUH.

HaOnronenue oTpaskeHus U MPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Ha0ntonenune nntepdepeHnu 1 Audpakiinu MEXaHUYEeCKUX BOJIH.

AKyCTUYECKHM PE30HAHC.

CBolicTBa yIbTpa3ByKa U €ro NIPpUMEHEHHE.

HaOnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJeOaHU.

HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, TPEITOMIICHUE,
nossipu3anus, Audpakius, uHTephepeHIus.

O6HapyxeHue nHPpaKkpacHOro u yiabTpaduoICTOBOrO U3ITYyUCHH.

VYyeHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM HPOCTPAHCTBE.

Tema 4. OnTuka.

[IpssmonuHeHOE pacpOCTPAHEHHUE CBETA B OOHOPOAHOM cpene. JIyd cBera.
To4euHbIN UCTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuil B
iockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoMiieHusi. OTHOCHUTENBHBIN MOKA3aTelb NpeoMIIeHUs. [I0CTOSHCTBO 4acTOTHI
CBETa M COOTHOLLICHUE JJIMH BOJIH IPH MEPEX0]I€ MOHOXPOMATHUYECKOTO CBETA YEPE3
TpaHuUIly pas3fena AByX ONTUYECKUX CPE]I.

Xon nydeit B mpusme. [ucnepcusi cBeta. CinoxkHBIN cocTaB 0eloro cpera.
IIBer.

[TontHOE BHYTpeHHEE OTpaxkeHue. lIpenenbHblii yroj IMOJHOrO0 BHYTPEHHETO
OTpaXEHUS.

Coluparoinue u paccenBaroiue JUH3bl. ToHKas TuH3a. DOKYCHOE PACCTOSIHUE
Y ONTUYECKAs] CHJIa TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOU



chepuueckoil JNMH3BI OT €€ TEeOMETpUM U OTHOCUTEIBHOTO IOKa3aTens
MIPETOMIICHHUS.

@opMyJsia TOHKOW JMH3BL. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.

Xoa nyya, OpOUIEAUIEro JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckod ocu. IlocTpoeHue wu300pakeHUl TOYKHM M OTpe3Ka MNpsMOil B
coOmparomux

Y PACCEMBAIOIINX JINH3AaX U UX CUCTEMaX.

Onrtuueckue npubopsl. Pazpemiaronias cnocoOHOCTh. ['71a3 Kak onTudeckas
CUCTEMA.

[Ipenenpl IpUMEHUMOCTH T€OMETPUIECKON ONTHKHU.

BonnoBass ontuka. Wurtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpPEHIIMOHHOU
KapTHHE OT JBYX KOT€pPEHTHBIX HCTOYHUKOB. [Ipumepnl KiaccHyecKux
UHTEeP()EPEHITMOHHBIX CXEM.

Hudpaknus cBera. JudpakuuonHas pemérka. YclIoBUE HAOIIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB T@pH NAaJ€HHWM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsipusanus csera.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: OYKH, JIyIa,
nepuckomn, Qoroanmapar, MHUKPOCKOI, MPOCKIUOHHBIN armapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(paKIMOHHAS pEIIETKA.

JleMoHCTpanum.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue nmpenoMIIeHHS CBETA.

HaOnronenue noJiHOro BHYTPEHHEr0 OTpaxeHus. MoJienb CBETOBOIA.

HUccnenoBanne Xoa CBETOBBIX IIYYKOB YEpE3 ILIOCKOMAPALIEIbHYIO
IJIACTUHY U MIPU3MY.

UccnenoBanue cCBONCTB N300pakeHUM B TMH3aX.

Mopnenun MUKpPOCKOIIa, TEJIECKOA.

Habnronenne nnrepdepeHum cpeTa.

HaOnronenue 11BeTOB TOHKUX MIEHOK.

Habmronenne nudpakunu cBeTa.

N3ydenne nuppakiinOHHON pEIIETKH.

Habnronenne nudpakiimoHHOTO CIIEKTpa.

Habnronenne qucnepcuu cBeTa.

Habnronenne monsipuszaiium cBeTa.

[IpuMeHeHuE MONSPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HATPSIKEHUH.

VYyeHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.



N3mepenue nokazaresns npeaoMIeHUs CTeKIa.

UccnenoBanre 3aBUCUMOCTH (POKYCHOTO pPAacCTOSIHUS OT BemlecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne PoxyCHOTO pacCTOSHUS pACCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHusi B CUCTEME U3 TUNIOCKOTO 3epKaja U JIMH3HI.

[Tonydenne n300pakeHus: B CUCTEME U3 ABYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

HaOnronenune nudpakuuu, nHTepdEepeHINN U MOJIIpU3aIlUU CBETA.

N3ydenne nonspuszanuu CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIny JIa3epHOTO U3IYUYEHHUS Ha IBYX LIETAX.

Habnronenne gucnepcun.

HaOnronenue u ucciaegoBanue q1uppakiinOHHOTO CIEKTPA.

N3mepenue 1uHbl CBETOBOW BOJIHBI.

[Tonydenue criekTpa M3Iy4YEHHUs] CBETOJIMOJA MPU MOMOIIH AUGPAKITMOHHOMN
PELIETKMU.

Paznen 6. OcHOBBI crielIMaIbHON TEOPUU OTHOCUTEIIBHOCTH.

['panuIsl TPUMEHUMOCTH KJIaCCHUECKOM MeXaHuKU. [locTynaTel criennaibHOMU
TEOPUU OTHOCUTEIHHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBaid. IIpeoOpasoBanms  JlopeHa.
VYcnoBue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIICHUE JUTUHBI.

DHEPrusl U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKOM YaCTUIIbl. DHEPrus
MOKOSI.

TexHu4yeckre YCTPONUCTBA M TEXHOJOTHYECKHE TMPOIECCHl: CIyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEHU 3apsKEHHBIX YACTHII.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pabOThI, MPAKTUKYM.

OnpeneneHue UMITYJIbca U DSHEPIUU  PEISITUBUCTCKUX  YacTull (1o
(dboTorpadusiM TPEKOB 3apsSXKEHHBIX YACTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢gusuka.

Tema 1. KopnycKynsipHO-BOJIHOBOU JTyaau3M.

PaBHOBecHOE TEIIOBOE M3IyueHUE (U3TyuyeHHE aOCOIIOTHO YEPHOTO Tena).
3akoH cMemeHus Buna. I'unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPTUs U UMITYJILC (OTOHA.

®dotoaddext. Onpitel A. I'. CtoneroBa. 3akoHsl hoTtodddexra. YpaBHEHHE
OitamreitHa aiist potoaddexra. «KpacHas rpanuna» pororddexra.



JlaBnenue cBeta (B YacCTHOCTH, [IaBJIEHHME CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 U a0COJIIOTHO OTpaXkarollyro MoBepxHOCTh). Ombitel [1. H.
JleGenena.

BosnoBbIe cBOMicTBa yactull. Bonnsl ne bpound. [{nuna Bonusl ae bpoitnsg u
pasmepsl 00JacT JIOKaIM3alUM JABWXKyHIledcs dactuil. KopmyckymnspHo-
BOJTHOBOM Ayanu3M. Jludpakius 3JeKTpOHOB Ha KpUCTaIaX.

Cnemuduka nuzMepenuit B Mukpomupe. COOTHOIIEHUS HEOMpPeneIEHHOCTEH
I'eiizenOepra.

TexHnueckne YCTpPOWCTBA M TEXHOJIOTUYECKHE MPOLECCHL: CIIEKTPOMETD,
dboTodniemMeHT, (QOTONATYMK, TYHHEIbHBIH MHKPOCKOI, COJIHEUHas Oarapes,
CBETOJMOI.

JleMoHCTpanum.

®oTo3(PdeKT HA yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (oTod(hdeKTa.

Uccnenoanne  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJHUKOB  OT
OCBELIEHHOCTH.

Cseronuo.

Conuneunas Oartapes.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

UccnenoBanue ¢poTope3ucropa.

N3mepenue nocrossanoi [manka Ha ocHOBeE uccienoBanus ¢hoTorddexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€pPEe3 CBETOANO/ OT HANIPSKECHUSL.

Tema 2. ®uznka atoma.

OmnbITEl MO HCCIEAOBAHUIO CTPOECHUs aroma. [lmaHetapHas mozaenb aroMa
Pesepdopna.

[Toctynatet bopa. U3nyuenue u nornonieHue (OTOHOB IIPU MEPEXOJIE aTOMA C
OJIHOTO YPOBHSI HEPTUU HA IPYTOi.

Bunpl ciektpoB. CieKTp ypOBHEN 3HEPTUHU aTOMa BOJAOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE M3Iy4eHHe cBeTa. Jlazep.

TexHudyeckre YCTpONCTBA M TEXHOJOTMYECKHE MPOIECCHI: CIEKTPAIbHBIM
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

JleMoHCcTpanum.

Mogens onbiTa Pesepdopaa.

HaOnronenue nuHeRYaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBHUE CUETUMKA MOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€PHOTO U3TyUECHHUS.

VYyeHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

Habnronenne nuHeyaToro CrexkTpa.



HccnenoBanue cnekTpa pa3peKEHHOrO aTOMapHOTO BOJAOPOAA U U3MEPEHHUE
noctossHHOM Punbepra.

Tema 3. @u3nka aTOMHOTO SIAPA U JIEMEHTAPHBIX YACTHLL.

Hyxknonnas monens snapa [eiizenOepra—lBanenko. 3apsia sjapa. MaccoBoe
yucio sapa. M3otomsl.

PanunoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIM M TMO3UTPOHHBIA OeTa-
pacnan. ['amma-usnydeHue.

3aKOH paJMOAKTUBHOIO pacnana. PaauoakTWBHBIE HW30TONBI B IPHUPOAE.
CBoliCcTBa MOHM3HMPYIOUIETO M3JIy4YeHUs. BiusHUE paguOaKTUBHOCTA Ha YKUBBIC
opranu3Mbl. EctecTBeHHbIN QoH n3nydenus. Jlosumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. A nepHblie cuibl. [edext maccsl sapa.

Snepurie peaknuu. Jlenenue u cuHtes saep. SAaepueie peaktopsl. [IpobaeMbl
YIIPaBJISIEMOTO TEPMOSIAEPHOIO CHHTE3d. ODKOJOTHYECKHE AaCHEKThl Pa3BUTHS
SIIEPHOU YHEPTETUKMU.

MeTonbl perucTpaluy U UCCIAEAOBAHUS AJIEMEHTAPHBIX YACTHII.

OyHJaMEHTAIbHBIE B3aUMOJACUCTBUA. bapuOHBI, ME30HBI W JIENTOHBI.
IIpencrasnenune o CrangaptHor Moaenu. KBapk-ritooHHas MOAENb aJpOHOB.

®usuka 3a npegenamu CrtaHmapTHOW Monenu. TéMmHas marepuss U TEMHaA
SHEprusl.

EnunctBo pusnueckoit kKapTUHBI MUpa.

TexHuueckne yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHI: TO03UMETP, KaMepa
Bunbcona, siiepHbIi peakTop, TEPMOSIACPHBIN peakTop, aTOMHasi 00M0a, MarHUTHO-
pe30HaHCHAasi ToMOTrpadusi.

VYyeHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

UccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

UccnenoBanne paanoakTUBHOTO ()OHA C UCIIOIB30BaHUEM JIO3UMETpA.

N3ydenne nornomieHus: 6€Ta-4acTull aTlOMUHUEM.

Paznen 8. DnemMeHTH aCTPOHOMUH U aCTPOPHU3UKH.

Dtanbl pa3BUTHUS aCTpoHOMUU. [[puKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
acTpoHOMHUH. [IpUMEHUMOCTh 3aKOHOB (U3HKUA I OOBSICHEHUS MPUPOJbI
KOCMHYECKHX 00OBEKTOB.

Metonpl aCTpOHOMHUYECKHX HCCHaeq0BaHUNA. (COBpPEMEHHBIE ONTHUYECKHE
TENEeCKOMbI, PaIUOTEIECKOIbI, BHEATMOC(EpHasi aCTPOHOMMUS.

Bun 3BésmHoro neba. Co3Besnusi, spKue 3BE3MbI, TUIAHETHI, UX BHUIWMOE
JBH)KEHUE.

CosiHeuHas cucrema.

Counnne. ConmHeyHast akTUBHOCTh. McTounnk sHeprun CoJiHIa U 3BE3.



3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. JlnarpaMma «CIEeKTpaJIbHbIN KJIACC —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM MOCJIEAOBATEIBLHOCTA. BHYTpeHHEE CTpoeHue
3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIACHUN U 3BoJironMK CoyHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxkenue CoaHna B
lNanaxtuke. Tunsl ramaktuk. PaguoranakTuku U kBasapbl. YEpHBIE OBIPHI B Apax
rajJaKkTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Pazoeranve rajakTuk.
Teopus bonbuioro B3peiBa. PemmkToBoe usirydyeHue.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpo6aeMbl aCTpPOHOMUH.

VYyennueckue HaOIIOICHHUS.

HaGnronenus 3B€3qHOr0 HeOAa HEBOOPYKEHHBIM TJIA30M C UCIOJIB30BAaHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl ONPEACIICHUS MOJIO0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3us CEBEpHOTrO MOJMylIapus U SIPKHE
3BE3bI.

HaGmronenuss B Ttenmeckon JIyHbI, IJIaHET, TYMaHHOCTEHM H 3BE3THBIX
CKOIUJICHUU.

OU3NYECKUN MPAKTUKYM.

Cnoco0bl u3MepeHust PU3NUECKUX BETUYHUH C UCTIOIb30BAaHUEM aHATIOTOBBIX U
HU(PPOBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUMKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIBHBIE OTPEIIHOCTH U3MEPEHUN (DU3NUYECKUX BEITUYMH.
O1neHKa rpaHull NOTPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, HCCICAOBAHUN  3aBUCUMOCTEMN
(U3nYeCKNX BEIWYMH, TPOBEPKA MPEMAJIOKEHHBIX THUIMOTE3 (BbIOOp U3 PadoT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszlenax «YUYEHUYECKHHA  IKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, IPAKTUKYM).

O6o01aroniee MOBTOPEHUE.

OO06o011eHre U cUCTeMAaTH3allMs COJepKaHus pa3feyoB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAMHAMUKAY, « DNEKTpoIuHaMuKay, «Konedanus u
BOJIHBDY, «OCHOBBI CHEUUAIBHOM TEOPUH OTHOCUTEIBHOCTH», «KBaHTOBad
¢buzukay, «IeMEHThl ACTPOHOMUHU U ACTPODUIUKIY.

Ponp ¢Qusuku u acTpoHOMHUH B IKOHOMHUYECKOM, TEXHOJIOTHYECKOMH,
COIIMATILHOM M 3TUYECKOU cpepax NesaTeIbHOCTH YEI0BEKA, POJIb U MECTO (PU3UKU U
ACTPOHOMHHM B COBPEMEHHOW HAyYHOM KapTMHE MHUpPA, 3HAYCHUE OIMMUCATEIIbHOM,
CUCTEMATU3UPYIONIEH, OOBSCHUTEIIBHOM U  MPOTHOCTUYECKOW  (DYHKIUN
(uznyeckoil Teopuu, posib PU3NIECKON TeOpUuu B POPMUPOBAHUU MPEACTABICHUN



0 (GU3UYECKOU KapTUHE MUpPa, MECTO (PU3NUeCcKOil KapTHUHBI MUpa B OOLIEM pSay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTaBICHUN O IPUPO/IE.

MexrnpeaMeTHbIe CBA3HU.

N3yuenne kypca Gpusnku yriryoin€HHOTO ypoBHs B 11 Kilacce ocyniecTBiaseTcs
C Y4ETOM CcOJepKaTeIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTE€MAaTHKH,
OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

MexnpeaMeTHble TMOHATHS, CBA3aHHBIE C U3YYEHHEM METOJOB HAyYHOIO
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quanueckas BeIWYWHA, 3aKOH,
Teopusi, HaOJIOJIEHHE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTUA U3MEPEHUM, U3MEpUTENbHbBIE TPUOOPHI, ITU(ppoBas adbopaTopusl.

MaremaTuka: pelieHue CHUCTeMbl ypaBHEHHH. TpuroHomeTrpuyeckue
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO. BEKTOphl M HUX MPOEKIIMU HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoansie snemeHTapHbIX (QyHKUM. [lpu3HakuM MOAO00US TpPEyroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u oobEéMa Tel.

buonorusi: snexTpuyeckue SBICHUS B JKUBOM MpHUPOJE, KoieOaTelbHbIE
JIBIDKEHUST B JKUBOM MPUPOAE, OHKOJOTUUECKUE PHUCKU TMPU MPOU3BOICTBE
ANEKTPOIHEPTHUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKpYyXKalollled  Ccpefbl,
yABTPa3ByKOBasi JUArHOCTUKA B MEIUIIMHE, ONTUYECKUE SBICHUS B >KUBOU
MIPUPOJIE.

XuMus: CTpOCHUE aTOMOB M MOJIEKYJI, KpUCTAIUINUECKask CTPYKTypa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUsl KPUCTALINYECKON pelIETKU, CIEKTPAIbHBINA aHAIIN3.

I'eorpadusi: MarHutHble mMOJMIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX Py,
(hoTochEéMKa 3eMHOM TTOBEPXHOCTH, cericmorpad.

TexHonorusi: NPUMEHEHHE TMOCTOSHHBIX MAarHUTOB, SJEKTPOMArHUTOB,
ANEKTpOABUTraTENh SIKOOU, TeHepaTop MEPEMEHHOr0 TOKa, WHIYKIIMOHHAS IeYb,
JUHUU 3JIEKTpOIepead, dIEKTPOJBUraTelb, pajap, paaAuonpuéMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, yabTpa3ByKOBas JUWAarHOCTUKAa B TEXHHKE,
MPOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA, COJIHEUHAsi OaTapesi, CIIyTHUKOBbBIE
MPUEMHHUKY, sJI€pHAst SHEPTETHUKA U IKOJOTUUECKUE ACTIEKThI €€ pa3BUTHSL.



INJIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThbl OCBOCHUS yueOHOro npenmera «Dus3nka» AOIKHBI OTPaKaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpPEHHEH
MO3ULIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIlUil, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHHI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOILECTBa,
pacupeHe XU3HEHHOTO OMNbITa M OMbITa JIEATEIBHOCTH B IMPOLECCE Peau3alMi OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON NESITETLHOCTH, B TOM YUCIIE B YAaCTH:

IpaKaIaHCKOr0 BOCIIUTAHUA:

e Cc(hHOPMHUPOBAHHOCTh TPAKIAHCKOM TMO3UIMHM OOYyYAroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUICKOT0 O0IIECTBa;

e MPHUHATHE TPAAULIMOHHBIX OOIIEUETOBEUYECKUX T'YMAHHCTHUYECKUX M IEMOKPATUYECKUX
LICHHOCTEIA;

e TOTOBHOCTh BECTH COBMECTHYIO NIESTENBHOCTh B HMHTEpEcax IpakJaHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3allu;

e YMCHHE B3aMMOJEHCTBOBATH C COLMAJIbHBIMM HHCTUTYTAaMU B COOTBETCTBHU C HX
(GYHKIMSMU M HA3HAUYCHUEM;

e TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOMU JECATEIBHOCTH.

NATPUOTHYECKOr0 BOCIIUTAHUSA:

e c(hOPMHUPOBAHHOCTH POCCHICKOM IPa’kKAaHCKOM HICHTUYHOCTH, TATPUOTH3MA;
e IIEHHOCTHOE OTHOUICHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHHUSAM POCCUHCKHX
yu€HBIX B 001aCTH (PU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MTOBEICHHS,;
e  CHOCOOHOCTBH OIICHMBATH CUTYALMIO U MPUHUMATh OCO3HAHHBIC PEIIECHUs, OPHEHTUPYSIChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH, B TOM YHUCJIE B I€ATEIHOCTH YUEHOTO;
e OCO3HaHHE JMYHOTO BKJIa/1a B TIOCTPOCHUE YCTOWYMBOTO Oy IyIIero.
3CTEeTHYECKOI0 BOCIIMTAHUSA:

e 3CTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAsi 3CTETUKY HAYYHOT'O TBOPUECTBA, IPUCYIIIETO
¢dusnveckoii Hayke.
TPY/A0BOI0 BOCIIUTAHMA:

e HUHTEpEC K pa3NUUHbIM chepaM MpodhecCHOHANBHOW esITeIbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOH, YMEHHME COBEpIIAaTh OCO3HAHHBINA BHIOOp Oymymiei
npodeccur U pearu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TJIaHbI;

e TOTOBHOCTb M CIIOCOOHOCTH K 00Opa30BaHHUIO U CaMOOOpPa30BaHHIO B 001acTH (PU3MKH Ha
MIPOTSKEHUU BCEH JKU3HU.

JKO0JIOTMYECKOr0 BOCIIMTAHUSA:

e c(hOPMHUPOBAHHOCTh HKOJIOTHYECKOH KyJIbTYyphl, OCO3HaHHME TIJI00AJBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;



IJIAHUPOBAHUE M OCYLICCTBICHUE JCUCTBUN B OKPYKAIOLICH Cpelle Ha OCHOBE 3HAHUs
LIeJIE YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA;

paclIUpeHHe OmbITa JAEATEIBHOCTH OSKOJIOTMYECKOW HANPABIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUMN 10 (pHU3UKe.

HEHHOCTH HAYYHOI'0 MO3HAHHUMA:

c(OPMHPOBAHHOCTE MHMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

OCO3HAHME [IEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTh B Ipoliecce U3yUeHUs (PU3UKH
OCYILECTBIISITh MPOCKTHYIO M HMCCIEIOBATENbCKYIO NESTENbHOCTh WHAWBUIYAIbHO U B
rpymnre.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBbie Jornuyeckue aeiicTBUA:

CaMOCTOSITENIFHO (OPMYJIMPOBATh M aKTYaJIM3HpPOBATh MPOOJIEMY, paccMaTpuBaTh eé
BCECTOPOHHE;

OIPEIENATh LUEH AEATEIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX JTOCTUKCHUS;
BBISIBJIAITh  3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PACCMATPUBACMBIX (PU3UUECKUX
SBJICHUSIX;

pa3pabarbIBaTh IUIaH pEIIEHUs MPOOJIEMBI C YUETOM aHATN3a UMEIOIIMXCSI MaTepUAIbHBIX
1 HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YJbTATOB LIEIIAM,
OLICHUBATb PUCKHU ITOCIIEICTBUM NEATEIBHOCTH;

KOOPJWHUPOBATb M BBHINOJHATH PA0OTy B YCIOBHSX pPEAJbHOTO, BHPTYAIbHOTO H
KOMOHWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NPU PEIICHUH KU3HEHHBIX POOIEeM.

ba3oBble ucciegoBaTelbCKue AeiicTBHS:

BJIAJIETh HAyYHOW TEPMHUHOJOTHEH, KIIIOUEBBIMU TMOHSATHSAMHU U METOJaMHU (PHU3NUECKOM
HayKHU;

BJIaJICTh HABBIKAMH Y4eOHO-HCCIIeI0BATEIbCKON U MPOEKTHOM NEATENbHOCTH B O0JIACTH
¢$u3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOATEILHOMY TIOMCKY METOJIOB PELICHHS
3a7a4 U3NUYECKOTO COACPIKAHUS, TPUMEHEHHIO Pa3IMYHBIX METOO0B IIO3HAHUS;

BJAJIeTh BUIAMHU JIEATEILHOCTH MO TOJYYECHHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETALUH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX CUTYalUsiX, B TOM YHCJE MPH
CO3JIaHUH Y4EOHBIX MPOCKTOB B 00JIaCTH (DU3UKH;

BBISIBJIAITh TIPUYMHHO-CIICJCTBEHHBIC CBSI3M M AaKTyaJIM3UpOBaTh 3a/ady, BBIABUIaTh
TUIIOTE3Y €€ pelIeHHs, HaXOIUTh apryMEHTHI JJIS TI0Ka3aTeNbCTBA CBOMX YTBEPKACHUH,
3aJ1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh IIOJIyYCHHBIE B XOJA€ pELICHHUA 3aJaud pe3yibTaThl, KPUTUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3314 B 00pa30BaTEIbHON S TEIHHOCTH, B TOM
qHcIe MPHU U3y4eHUH (PU3MKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb IIEPEHOCUTh 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00IaCTh )KU3HEACATEILHOCTH;
yMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;



. BBIIBUT'aTh HOBBIC UJICH, IPpCAJIaraTb OpUrnHaJIbHBIC TOAXOAbI U PCIICHUS
. CTaBUTb HpO6JIeMI>I U 3ala4i, JOIMYyCKArOIINEC aJIbTCPHATUBHLIC PCIICHUS.
Padora ¢ undopmanmueii:

e BJAJETh HABBIKAMM TOJYy4YeHUS MHOpMAIMH (PU3NIECKOTO CONEPKAaHHSI U3 HCTOUHUKOB
pasHBIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBIATH IOWCK, aHAIM3, CHCTEMATH3alUI0 M
MHTEpIpeTannio HHPOPMALUU Pa3IHYHBIX BUJOB U ()OPM IIpEICTABICHUS;

e  OIICHUBATh IOCTOBEPHOCTH MH(OPMAIHH;

e HCHOJB30BATh CPEJICTBA HH(POPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA B
pelIeHNH KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OpraHU3aIllMOHHBIX 33J1a4 C COOII0ACHUEM
TpeOOBaHUN SPrOHOMHKHM, TEXHUKM OE€30MaCHOCTH, THTHEHBI, pecypcocOepexeHus,
MPAaBOBBIX U AITUYECKUX HOPM, HOPM HH(POPMAIIMOHHOI 0€3011acHOCTH;

e CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJACpPKAHUS B pPa3IMYHbIX (opMaTax c Y4ETOM
HazHaueHUs MH(POpMAIMKM M LEJIEBOM ayaUTOpPHUH, BBIOMpas ONTUMAIBHYIO (opMmy
NPEJCTABICHNUS U BU3yaJIH3alUH.

KoMMyHUKaTHBHBIE YHHBepcaJlbHbIe YUeOHbIe JelcTBHA:

e  OCYIIECTBJIATH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JEATEIbHOCTH;

e pacro3HaBaTh MPEANOCHUIKH KOH(IMKTHBIX CUTYyallMid U CMATYaTh KOH(IUKTHI;

e DPa3sBEPHYTO U JIOTUYHO H3JIAraTh CBOIO TOYKY 3PEHUSA C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

e IIOHMMATh U UCIOJIH30BAThH MPEUMYIIECTBA KOMAaHAHON U UHIWBUAYAIbHOU paboTHI;

e BHIOMpATh TEMAaTHUKy U METOJbl COBMECTHBIX JCUCTBUH C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 4JIEHA KOJUICKTUBA;

e IPUHMMATb LEIU COBMECTHON JCATENBHOCTH, OPraHHU30BBIBATH U KOOPAMHHUPOBATH
JEUCTBHUA 110 €€ JOCTHKCHUIO: COCTABIIATH IIJIaH JEHCTBUN, PACIPEAEIATh POJIU C YYETOM
MHEHHMH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboTHI;

e OLIEHMBATh KaYECTBO CBOETO BKJIaJa M KAX/I0T0 yYaCTHUKA KOMaHAbl B 00U pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

e IIpeaaraTb HOBBIE IPOCKTHI, OLICHUBATh MACH C IO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKOU 3HAYMMOCTH;

e OCYLIECTBIATH ITO3UTUBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHBIX CHUTYyaLMsX,
MPOSIBJIATH TBOPYECTBO U BOOOpakeHHE, OBITh HHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe NelicTBUS
Camoopranusanus:

e  CaMOCTOATENBHO OCYIIECTBIIATh MO3HABATENIBHYIO JAEATEIBHOCTh B O0JIACTH (U3UKU U
aCTPOHOMMHU, BBISBIISTH MIPOOJIEMBI, CTAaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a/1aUH;

e  CaMOCTOATENBHO COCTaBIATH IUIAH PEUICHUs PACUETHBIX M Ka4eCTBEHHBIX 3aj]ad, IUIaH
BBITIOJIHEHUS TPAKTHUECKOM paboThl ¢ y4€TOM HMEIOIIMUXCS PECypCcOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUM;

e J1aBaTh OLICHKY HOBBIM CUTYallUsM;

e  pacHIMpATh paMKH Y4eOHOTO IpeMEeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

e JleNlaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATH €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a
peliIeHue;

e  OIICHUBATh NPHUOOPETEHHBIN OIIBIT;

e crmocoOcTBOBAaTh (OPMUPOBAHHIO M TPOSBICHHUIO 3PYIUIMHM B 00JacTu (U3MKH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHATBHBII HHTEJIEKT:



JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIaJICTh HAaBBIKAMH MTO3HABATEIBHON peIEKCUN KaK OCO3HAHUS COBEPIIACMBbIX JICHCTBHMA
U MBICJIUTEJIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

MCTIOJIb30BATh MPUEMBI pe(IIeKCUH IS OLICHKH CUTYaIlUH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX [IPU aHAJIU3€ PE3yIbTaTOB AEATECIBHOCTH;
NPUHUMATD ce0s, TOHUMAasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX [IPU aHAIU3€ PE3yIbTaTOB AEATEIBHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nporecce nocTrKeHUs TMYHOCTHBIX PE3YITATOB OCBOCHHS IIPOTPaMMBI 110 (PU3UKE AJISl yPOBHS
cpemHero oOmiero o00pa3oBaHUsT y OOYYAIOIIUXCS COBEPIICHCTBYETCS OMOIMOHAIHHBIN
MHTEJUICKT, MPEANOIIATraloIfi c(hOPMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIFOYAIOIIEr0 CIIOCOOHOCTD ITIOHUMATh CBOE YMOLIMOHAILHOE COCTOSIHUE,
BUJICTh HAIIPABICHUS PA3BUTUS COOCTBEHHON SMOLIMOHAIBHOM c(epbl, ObITh YBEPEHHBIM
B cele;

CaMOper.HI/IpOBaHI/ISI, BKJIFOYAKOIICTO CaMOKOHTpOHB, YMCHI/IG HpI/IHI/IMaTL
OTBETCTBEHHOCTD 3a CBOE MOBEICHUE, CIIOCOOHOCTh aaNTHPOBATHCS K AMOIMOHATBHBIM
N3MCHCHUSIM U HpOHBH}ITB I‘I/I6KOCTB, 6BITB OTKpBITBIM HOBOMy;

BHYTPEHHEH MOTHMBALMU, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHIKEHUIO LIEJIU U YCIEXY,
OIITUMHU3M, UHUITUATUBHOCTD, yMeHI/IC HCﬁCTBOBaTB, HUCXOOA U3 CBOUX BO3MOX(HOCTeﬁ;
OMIIAaTUH, BKJIIO‘IaIOIlICfI CHOCOGHOCTB IIOHUMATh OMOIIMOHAJIBHOC COCTOSHHUEC prrI/IX,
YUUTBIBATh €r0 MpPH OCYLIECTBICHUM OOLICHHUSA, CHOCOOHOCTh K COUYBCTBHIO H
COIEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKIIFOYAIOIIHUX CHOCOGHOCTB BBICTpaI/IBaTB OTHOLICHUS C ,[[pyrI/IMI/I
JOAbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEAMETHBIE PE3VIJIBTATDBI

K xonmy oOyuenust B 10 knacce nipeIMeTHbIE pe3yNbTaThl HAa YIIyOJIEHHOM YpPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y OOYUAIOIINXCSI YMEHUH:

NOHUMAaTh poJb (U3UKK B HSKOHOMHYECKOH, TEXHOJIIOTHYECKOH, SKOJIOTHYECKOH,
COLIMAJIFHOW M 3TUYECKOH cdepax AeATeNbHOCTH YellOBeKa, poJib U MECTO (HU3UKU B
COBPEMEHHOM Hay4YHON KApTHHE MHpPA, 3HAYECHHME ONMCATEIBHOM, CUCTEMATU3UPYIOLLEH,
OOBSICHUTENIFHOW M TPOTHOCTHYECKOW (YHKIMA (QHU3NUECKOM TEOpuu — MEXaHHKH,
MOJICKYJISIPHOM (DPU3UKU U TEPMOJMHAMUKH, POJIb (PU3NUECKON TeoprH B (OpMUPOBAHUH
NPEJCTaBICHUN O (PU3NIECKON KapTHHE MUPA;

pa3nuyath yCcIOBHUS MPUMEHUMOCTH MoJenel (U3NYECKUX Tel U MPOIECCOB (SBICHUN):
MHepIUanbHasi CUcTeMa OTCYETa, a0CONIOTHO TBEPJOE TENO, MaTepHajbHas TOYKa,
PaBHOYCKOPEHHOE JBM)KEHHE, CBOOOJHOE MajieHne, aOCOIIOTHO yrpyras aedopmanus,
abCOJIIOTHO yHpyroe v aOCOJIIOTHO HEYIPYTroe CTOJIKHOBEHUS, MOJCIH Ta3a, KUIAKOCTH
TBEPOTO (KPUCTAJIUIMYECKOTO) Teja, MACANbHBIM Ta3, TOUYEUHBIM 3apsii, OJIHOPOIHOE
AJIEKTPUYECKOE TI0JIE;

pa3nuyarth ycioBus (TpaHULbl, 00JaCTH) IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, TIOHUMATh
BceoOImMi XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB M OIPAaHHYEHHOCTh HCIIOJIB30BaHHS
YaCTHBIX 3aKOHOB;



aHAJM3UPOBATh M OOBACHATH MEXaHHMUECKUE TPOLECCHI U SBJICHHS, UCIIOIb3YsI OCHOBHBIC
TIOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOTO ABIKEHHSI, (POPMYIIBI
KHHEMAaTHKH PaBHOYCKOPEHHOTO JIBWXKEHHUs, peoOpa3oBanHus l'anusest st CKOPOCTH H
nepemMenieHus, 3akoHbl HprOTOHA, NPUHLMI OTHOCUTEIBHOCTH l'amuies, 3aKkoH
BCEMHUPHOI'O TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKON YHEPIUH, CBS3b
paboThl CUJIBI C M3MEHEHHEM MEXaHWYECKOH SHEPruM, yCIOBHS PaBHOBECHS TBEPAOTO
Tena), NPU ATOM HCIOJIb30BaTh MaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh
YCIIOBUS NMPHUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3oBaHuil 'anuies, BTOporo u
TpeThero 3aKk0OHOB HbIOTOHA, 3aKOHOB COXPAaHEHHUs UMITYJIbCAa U MEXaHUYECKON DHEPIUH,
3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAJM3UPOBATh U OOBSCHATH TEIJIOBBIE IMPOIECCHl U SBJICHHUS, HCIIOJB3YS OCHOBHBIC
nonoxernss MKT u 3aKkoHBI MOJIEKYJIAPHON (DU3UKU U TEPMOAUHAMUKH (CBSI3b JABICHUS
UJCaJbHOIO Ta3a CO CpEeIHEH KUHETUYECKOM OHHEPrueH TEIUIOBOTO [BUKEHUSA U
KOHILICHTpALUEH €r0 MOJIEKYJ, CBSA3b TEMIIEPATYPBI BELIECTBA CO CPEIHEH KMHETUYECKOU
JHEPTUeH TEIIOBOIO [BWJKEHMsS €r0 4YacTHULl, CBA3b JABJICHHUS HJIEaJIbHOIO rasa ¢
KOHLIEHTpallMel MOJIEKYJl U €ro TeMIeparypoll, ypaBHeHue MenneneeBa—KiamnelipoHa,
NIEPBBIN 3aKOH TEPMOANHAMUKH, 3aKOH COXPAHEHHS SHEPTUHU B TEIUIOBBIX IIPOLIECCAX ), IPU
9TOM HCIIOJIB30BaTh MAaTeMaTH4YECKOE BBIPAXKCHHE 3aKOHOB, YKa3blBaTh YCIIOBUs
IIPUMEHUMOCTH ypaBHEHUsI MeHeneeBa—Knaneiipona;

aHAJIN3UPOBATh U OOBACHATH NIEKTPUUECKUE SBICHUS, UCIIOIb3YsI OCHOBHBIE MOJOXKEHUS
Y 3aKOHBI AJIEKTPOJAMHAMUKH (3aKOH COXPAHEHHUs IEKTPUUECKOro 3apsaa, 3akoH KyioHa,
MIOTEHIUAIBHOCTD JJIEKTPOCTATUYECKOrO OIS, IPUHLMII CYIEPIIO3ULIUN JIIEKTPUIECKUX
IoJIel, TpU OSTOM YyKas3blBas YCIOBMsS IpPUMEHMMOCTH 3akoHa Kyrona, a Takxe
IIPAKTUYECKH Ba)KHBIE COOTHOILEHUS: 3aKOHbI OMa Ui yyacTKa LENH U Ul 3aMKHYTOHN
AJIEKTpUYECKO 1eny, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, 3akons @apajaes s
ANIEKTPOJIN3A);

OIUCHIBATh (PU3MYECKHE TPOLECCHl M SBJICHHUS, WCIOJB3Ys BEJIWYHMHBI: MEpeMeIleHHe,
CKOPOCTb, YCKOPEHHUE, UMILYJIbC T€la U CUCTEMBI TEJ, CHJIa, MOMEHT CWJIbI, aBJICHUE,
MOTEHIMATIbHASL SHEPTUsl, KWHETUYeCKast SJHEPTusi, MeXaHHUecKasi YHeprus, padboTa CUIbI,
LIEHTPOCTPEMUTEIILHOE YCKOPEHHE, CHJIa TSKECTH, CWJIA YIPYIOCTH, CHJIA TPEHWS,
MOIITHOCTh, SHEPTHs B3aMMOJACUCTBHS Tena ¢ 3eMiei BOMM3M €€ TOBEPXHOCTH, SHEPIHs
ynpyroi aegopManuy NpyKUHbI, KOJIMYECTBO TEIIOTHI, a0COIIOTHAs TeMIIepaTypa Tena,
paboTa B TepMOJMHAMUKE, BHYTPEHHSS SHEPTHs UCaTbHOI0 OJJHOATOMHOTO Ta3a, pabora
UJCABHOTO Ta3a, OTHOCUTENbHAs BIIAXHOCTh Bo3ayxa, KIIJl uupeanbHOro TemioBoro
JBUTATEJIS; SJIEKTPUUIECKOE IT0JIE, HAIIPSZKEHHOCTD 3JIEKTPUYECKOTO 10JIsA, HAIPSKEHHOCTD
II0JIs1 TOYEYHOTO 3apsiAa WIN 3apsKEHHOIO 1Iapa B BAKYyMe U B JUAIEKTPUKE, TOTCHIUAI
JJIIEKTPOCTATUYECKOTO OJIs1, PA3HOCTh IIOTEHIMAJIOB, JIEKTPOABUKYILAs CUJIA, CHJIA TOKA,
HaIlpsDKEHUE, MOIIHOCTb TOKA, DJIEKTpUYECKass €EMKOCTh INIOCKOIO KOHJEHCATopa,
CONPOTUBIICHUE Yy4YacTKa LENHU C IOCIEAOBATEIBHBIM U MapaJICIbHBIM COCAUHECHUEM
PE3UCTOPOB, SHEPIUs NIEKTPUUECKOIO MOJISI KOHJAEHCATOPa;

OOBSICHATH OCOOCHHOCTH NMPOTEKaHUs (PU3MUYECKUX SBICHHUN: MEXaHUYECKOE IBIKEHHE,
TEIUIOBOE JIBWKEHHE YACTHIl BEIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE JIBUKCHHUE,
middysus, ucmapeHue, KUNEHHE W KOHJACHCAIMs, IUIABJICHHE W KPUCTAJUIM3aIus,
HaIlpaBJICHHOCTb  TEIUIONEepeNadyy,  DJIEKTpU3auus  Tell, HKBUIOTCHIMAIBHOCTH
IIOBEPXHOCTHU 3aPS’KEHHOIO ITPOBOIHUKA;

MPOBOANTH HCCIENOBAHUE 3aBUCUMOCTH OMHOW (DM3MUYECKON BEIMYUHBI OT JIPYrou C
HCIIOJIb30BAHUEM IIPSMBIX HW3MEPEHHUM, IIPU 3ITOM KOHCTPYMPOBAaTh YCTAHOBKY,
¢buKcupoBaTh pe3yibTAaThl MOJYYCHHOM 3aBHUCUMOCTH (PH3MUECKUX BEIMYMH B BUJC
rpa¢uKoB C Y4ETOM aOCONIOTHBIX TOTPEIIHOCTEH HW3MEpEeHUi, Jenarh BHIBOJBI IO
pe3yabTaTaM UCCIIEI0BAHMS;



e TMPOBOJUTH KOCBEHHBIE HW3MEPEHUs (U3UUECKUX BEIMYMH, TPU OSTOM BBIOMpAThH
ONTUMANBHBIA METOJl M3MEpEHHs, OLIEHUBaTh aOCOJIIOTHBIE M  OTHOCHTEJbHBIC
MOTPEUIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUH;

e MPOBOJUTH OMBITHI MO MPOBEPKE MPEATOKEHHOIN THIOTE3bI: TNIAHUPOBATH HKCIIEPUMEHT,
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJyYEHHBIE PE3YJIbTAThl U
JieNaTh BBIBOJ] O CTaTyce MPEAIOKEHHON TUIOTE3bI;

e coOmonaTh mpaBuiIa OE30MacCHOrO TPyAa MPH NPOBEICHHM HCCIEIOBAHUN B paMKax
y4eOHOr0 HKCIEPUMEHTa, NPAKTUKyMa M Y4eOHO-MCCIIEOBATEIbCKOW M TMPOEKTHOM
JESTEIbHOCTH C HWCHOJB30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1a00OpaTOPHOTO
000pyI0BaHUS;

e pemath pacyETHBIE 33J]a4M C SIBHO 33JJaHHOW W HESIBHO 33JaHHON (DU3MUECKON MOJEIBIO:
Ha OCHOBAHUU aHAJIN3a yCIIOBUsI 000CHOBBIBATH BEIOOP (PM3NUYECKOIM MOJIENN, OTBEYAIOLICH
TpeOOBaHUAM 3a/auM, NMPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThI
¢u3NUEeCKUX TEOpUH MPH HUCIOJIB30BAaHUM MAaTEMaTHYECKUX METOJIOB PELICHHUs 3a/ad,
MIPOBOJUTH PACUYETHI HA OCHOBAHMH UMEIOIIUXCS JaHHBIX, aHATM3UPOBATh PE3YJIbTaThl U
KOPPEKTHPOBATH METO/BI PEIICHUS ¢ yUETOM MOIYYEHHBIX PE3yIbTaTOB;

e pemaTh KaueCTBEHHBIC 3aJaud, TPeOYIOle MPUMEHEHUsI 3HAHUN M3 Pa3HBIX Pa3/IesioB
Kypca (HU3UKH, a TaKKe HHTErpalid 3HAHUH M3 JPYTUX IPeIMETOB €CTECTBEHHO-
HAYYHOTO LHUKJIA: BBICTPAWBATh JIOTMYECKYIO LIEMIOYKY pACCYXKACHUH C OmMopoil Ha
M3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS;

e HCHOJB30BATH TEOPETHUECKUE 3HAHUS JJIsI OOBSCHEHUS OCHOBHBIX MPUHIIMIIOB PabOTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOLIECCOB;

e MPHUBOAMUTH NMPUMEPHI BKJIAJA POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIET0 MHpa, B pPA3BUTHE TEXHUKU H
TEXHOJIOTH;

e  AHAJIM3MPOBATH M OLEHUBATH MOCIEICTBUS OBITOBOW U MPOM3BOJICTBEHHOH J1E€ATEILHOCTH
YeJIOBeKa, CBA3aHHOM C (U3MYECKUMHU MpOIecCaMH, C TO3MLUH HKOJOTHYECKOM
0€30MacHOCTH, NPEACTABICHUNH O palHMOHAIHLHOM NPUPOAONOIB30BAHNU, a TaKXKe
pa3yMHOM HCITOJIb30BaHUU JOCTH)KEHUH HAYKU U TEXHOJIOTUH 1715 JabHEHUIIIETro pa3BUTHS
YEeJI0BEUYECKOro 00IIEeCTBa;

e MPHUMEHATH Pa3TUYHBIE CIIOCOOBI PabOTHl ¢ MH(pOpMAIEe (PU3MUECKOTO COAEPIKAHUS C
MCTIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH, TIPU 3TOM HCIIOJIb30BaTh
COBpPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOJIOTHH JJIS TIOUCKA, TepepabOTKH U PEIbIBICHHS
yueOHOI M Hay4HO-NOMYJISIPHON HMH(pOpPMAIMU, CTPYKTYpUPOBAaHHMS M HMHTEPIPETAIH
uHpOpPMaLUY, TOJYYCHHOM M3 PA3JIMYHBIX HMCTOYHHMKOB, KPUTHUYECKH aHAIU3UPOBATH
MOJy4aeMyto HH(POPMAIIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCS
3HaHWi, TaK ¥ Ha OCHOBE aHAJIM3a HCTOUYHUKA HH(OpMaIuy;

e TMPOSBIATH OpraHU3allMOHHbIE M  TIO3HABATENbHBIE YMEHHS  CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUKW B TIPOLIECCE BBINOJIHEHUS TPOEKTHBIX M y4eOHO-
HCCIIeI0BATENLCKUX padoT;

e paboTaTh B IpyMIie C UCTIOJIHEHUEM PA3IUYHbIX COLIMATIBHBIX POJIEH, IUTAHUPOBAThH paboTy
TPYMNIBI, PALMOHAIBHO paCHpEAesATh ACATEIbHOCTh B HECTAHAAPTHBIX CHUTYalHsAX,
aJIeKBaTHO OLIEHUBATh BKJAJ KaXKIOrO W3 YYaCTHUKOB TPYNIbBI B  peElICHHE
paccMaTprBaeMoi poOIeMbl;

e TMPOSBIATH MOTHBAaLMIO K Oyaymed npodecCHOHATbHOM  ACATENbHOCTH IO
CMEUUANBHOCTAM (PU3UKO-TEXHUIECKOTO MPO(UIIsL.

K xonmy oOyuenust B 11 knacce npeIMeTHbIE pe3yNbTaThl HAa YIIyOJIEHHOM ypOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIINXCSI YMEHU:



MIOHUMATh POJIb (U3UKU B SKOHOMHUUECKOM, TEXHOIOTHUECKOM, COLMATBHON 1 3THYECKOM
cdepax AeATeIbHOCTH YEJIOBEKa, POJIb M MECTO (DU3UKH B COBPEMEHHOM HayYHOU KapTHUHE
MHUpa, POJb ACTPOHOMHU B IPAKTUYECKOW JEATENIBHOCTH YEJIOBEKA U JaJbHEUIIEM
HAayYHO-TEXHUYECKOM pa3BUTHH, 3HAUYEHUE OMNMCATEIbHOM, CHCTEMAaTU3UPYIOILEH,
OOBSICHUTENIbHOW M TPOTHOCTHYECKOW  (QyHKUMH  (u3ndeckoi  Teopunm  —
AJIEKTPOAMHAMUKY, CIICIUATBHONW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM (DM3UKH, POJIb
¢usnueckoil Teopuu B (GOPMHPOBAHUU TPEACTABICHUN O (PU3NYECKOH KapTUHE MHUpAa,
MeCTO (PU3MUECKON KapTUHBI MHpa B OOILIEM Psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPOJIE;

pa3nuyaTh yCcIOBHUS MPUMEHUMOCTH MoJenel (U3NYEeCKUX Tel U MPOIEeCcCOB (SBICHUN):
OJTHOPOHOE AIIEKTPUYECKOE U OJTHOPOITHOEC MArHUTHOE T10JIsl, FTApMOHUYECKHE KOJIeOaHMs,
MaTEMaTUYECKU MasTHUK, UJCAbHBIN MPYKUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI,
u7eaIbHbIN KONeOaTeNbHBIA KOHTYpP, TOHKAs JIMH3a, MOJEIeH aToMa, aTOMHOTO sipa H
KBaHTOBOM MOJICJIU CBETA;

pa3nuyarth ycioBus (TpaHULbl, 00JaCTH) IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, TIOHUMATh
BceoOImMi XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB M OIPAaHHYEHHOCTh HCIIOJIB30BaHHS
YaCTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBSICHATH AIIEKTPOMArHUTHBIC IPOLECCHl M SIBICHUS, HCHOJb3YS
OCHOBHBIE IIOJIO)KEHUS M 3aKOHBl DJJIEKTPOJMHAMUKMA M CHEHUAIBbHOM TEOpUH
OTHOCHUTEJIBHOCTH (3aKOH COXpPAHEHMs DJJIEKTPUUECKOTo 3apsna, cuiaa Amriepa, cuia
Jlopennia, 3akoH JJEKTPOMarHUTHOM WHIyKuuu, npasuio Jlenma, cBasp JC
CaMOMHAYKIUU B 3JIEMEHTE JJIEKTPUYECKOM LM CO CKOPOCTHIO U3MEHEHHUsI CUJIbI TOKA,
MOCTYJIAThl CHEIUAIbHOW TEOPUH OTHOCUTEIBHOCTH DIHIITEHHA);

aHAJM3UPOBATh M OOBSICHATH KBAHTOBBIE NMPOLIECCH U SBJICHHS, HCIIOIB3YS MOJOKCHHS
KBaHTOBOM (u3uku (ypaBHeHue OIiHIITElHHA 111 (HoTod(dexTa, MepBbli U BTOPOM
noctynarekl bopa, MpUHIMI COOTHOIIEHUST HeomnpenenéHHocTeil [eiizenOepra, 3aKOHBI
COXPAHEHHUs 3apsA0BOTO M MAacCOBOTO YMCEN M DHEPIHMM B SIAEPHBIX pEaKLUAX, 3aKOH
PaZAMoOaKTUBHOTO pacnaaa);

OIUCHIBATh (PU3MUECKUE MPOLECCHl U SIBICHUS, UCIOIb3Ys BEIWYHHBI: HANPSHKEHHOCTD
JIIEKTPUYECKOTO IOJIsl, IIOTEHIHAI IEKTPOCTATUYECKOTO 0JIs, PA3HOCTh MMOTEHIUAJIOB,
ANEKTPOABIIKYILAs CUIIA, MHAYKIHMS MarHUTHOTO T10J15, MATHUTHBIN TIOTOK, cuila Amiepa,
MHAYKTUBHOCTD, 3JIEKTPOABMKYLIAsl CHUJa CAaMOMHAYKLHH, 3HEPTUs MArHUTHOIO IO
IIPOBOJAHMKA C TOKOM, PEISTUBUCTCKUN HMIIYJIbC, IOJHAS SHEPIUs, DHEPIUsl IOKOS
CBOOOTHOM YaCTHUIIbI, SHEPTUS U UMITYJIC (POTOHA, MACCOBOE YHCIIO U 3apsil sIpa, SHEPT U
CBSI3U 4]Ipa;

OOBSICHATH OCOOCHHOCTH MPOTEKaHHUA (U3NYECKUX SBICHHHA: 3IIEKTPOMArHUTHAs
MHAYKIUS, CAMOMHIYKIIMSA, PE30HAHC, MHTep(epeHurs BOJIH, AU(paKLus, AUCHEpCHs,
MOJTHOE BHYTPEHHee oTpaxkeHue, (otornekrpuueckuit 3¢ ekt (potorddexr), anbda- u
Oera-pacmansl saep, raMMa-H3JIydeHue sjaep, (pU3HuecKue MPHHLUIBI CIEKTPAILHOTO
aHanu3a 1 paboTHI Ja3epa;

OINpEAEIATh HANpPaBJIECHUE WHAYKLMHM MAarHUTHOTO IOJIS NMPOBOJAHHMKA C TOKOM, CHJIBI
Awmrniepa u cuisl JIopeHna;

CTpOUTh U300paKeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKaJioM, TOHKOW JIMH30H, H
paccUnTHIBaTh €0 XapaKTEPUCTHUKHY;

IIPUMEHSTh OCHOBOIIOJIArarolMe aCTPOHOMHYECKHE IOHATHSA, TEOPUM M 3aKOHBI JUIS
aHamu3a U OOBSICHEHUS (PU3MUECKUX MPOILIECCOB, MPOUCXOIAIINX B 3BE3/1aX, B 3BE3THBIX
cucTeMax, B MEXIaJaKTHUECKOW Cpefie; NBM)KEHUS HEOCCHBIX Tell, SBOJIIOLUU 3BE3T H
Bcenennoi;

NPOBOJUTH HCCIENOBAHUE 3aBHCUMOCTEH (DM3NYECKHX BEIMYMH C HCIIOJIb30BaHUEM
NPSAMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI



MOJTyYeHHOM 3aBUCMOCTH (PU3MUECKUX BETUYMH B BUJIE TPAPHUKOB C YIETOM aOCOMIOTHBIX
MOTPEIIHOCTEN N3MEPEHUH, 1ENaTh BHIBOJBI 110 pE3yJIbTaTaM HUCCIIEI0BaHUS;

NPOBOJUTH KOCBEHHbIE W3MEPEHUs (PU3MUECKUX BEJIWYMH, TPU OSTOM BBIOMpAThH
ONTUMANBHBIA METOJl M3MEpEHHs, OLIEHUBATh aOCOJIIOTHBIE M OTHOCHTEIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

IIPOBOAMTD OIBITHI 11O NMPOBEPKE MPEATIOKEHHON IMIIOTE3bI: INIAHUPOBATh IKCIEPUMEHT,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJU3UPOBATh MOJy4YEHHBIE PE3YJIbTAThl U
JIeJIaTh BBIBOJI O CTaTyCE IPEJI0AKEHHON THIIOTE3HI;

OIUCHIBATh METOABI IIOJYyUEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOyoaTh MpaBuiia OE30MAacCHOr0 TpyJAa MpPU IMPOBEIACHUU HCCIEAOBAaHHA B paMKax
y4eOHOr0 HKCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIEOBATEIbCKOW M TMPOEKTHOM
JESITEIbHOCTH C HWCIOJb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1a00OpaTOPHOTO
000pyI0BaHUS;

pemaTh pacu€THbIC 33Ja4 C SBHO 33JaHHON U HESBHO 33JaHHON (PU3HUECKON MOJIEIBIO:
Ha OCHOBAaHMM aHalu3a YCJIOBHUS BbIOMpAaTh (U3UUECKUE MOJEIH, OTBEYAIOIIHE
TpeOOBaHUAM 3a/auM, MPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThI
¢u3nUecKUX TEOpUH NMPH HUCIOJIB30BAaHUM MAaTEMaTHYECKUX METOJIOB PELICHHUs 3a/ad,
IIPOBOAMTH PAcU€Thl HA OCHOBAHMM MMEIOLINXCS JAHHBIX, AHAJIM3UPOBATh PE3YJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM IOJIy4EHHBIX PE3YJIbTaTOB;

pemaTh KadecTBEHHbIE 3aJaud, TpeOyrole NpUMEHEHUsT 3HAHUN U3 Pa3HbIX pa3/IesioB
Kypca (U3UKH, a TaKKe HHTErpaldd 3HAHUH M3 JPYTUX IPeIMETOB E€CTECTBEHHO-
HAy4yHOTO LMKJIA: BBICTPAUBATh JIOTMUYECKYIO LIETIOYKY PpacCyXIEHUH ¢ ONopoil Ha
M3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS;

UCTIOJIb30BaTh TEOPETHUECKUE 3HAHUS JUI OOBSICHEHUS OCHOBHBIX NMPHHLHUIOB PaOOTHI
M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOLIECCOB;
MIPUBOUTH TPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PHU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO MHpa, B pPAa3BUTHE TEXHUKU H
TEXHOJIOTH;

aHAJM3UPOBATh U OILICHUBATh MOCJIECTBHUS OBITOBOM M MPOU3BOJCTBEHHON JESTEILHOCTH
YeJIOBeKa, CBA3aHHOM C (U3MYECKUMHU TMpOIeccaM, C TO3MLUH HKOJOTHYECKOM
0€30MacHOCTH, NPEACTABICHUNH O palMOHATIHLHOM TNPUPOAONOIB30BAHNU, a TaKXKe
pa3yMHOM HCIIOJIb30BAHUM IOCTHKEHUIN HAYKU U TEXHOJIOTHH AJIs JaNbHEUIIET0 pa3BUTHUS
YEeJI0BEUYECKOro 00IIEeCTBa;

NPUMEHSATH Pa3IMYHBIE CIIOCOOBI paboThl ¢ MH(pOpMAIEel (PU3MUECKOTO COAEPIKAHUS C
MCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH, TIPU 3TOM HCIIOJIb30BaTh
COBpPEMEHHBIE MH()OPMAITMOHHBIE TEXHOJIOTHH JJIS TIOUCKA, TepepabOTKH U PEIbIBICHHS
yueOHOM M Hay4HO-NIOMYJISIPHON HMH(pOpPMAIMU, CTPYKTYpUPOBAaHHMS M HMHTEPIIPETAILH
uHpOpPMaLMY, TOJYYCHHOM M3 PA3JIMYHBIX HMCTOYHHMKOB, KPUTHUYECKH aHAIU3UPOBAThH
NOJIy4aeMyto HH(POPMAIIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCS
3HaHUi, TaK ¥ Ha OCHOBE aHAJIM3a HCTOUYHUKA HH(OpMaIuy;

IPOSBIATH  OPraHM3allMOHHBIE M  IIO3HABATEJIbHBIE YMEHMSI  CaMOCTOSITEIIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUKW B TIPOLIECCE BBINOJIHEHUS TPOCKTHBIX M y4eOHO-
HCCIIeI0BATENLCKUX padoT;

paboTath B IpyIIie C UCTIOJHEHUEM PA3INYHbIX COLIMATIBHBIX POJIEH, ITAHUPOBATh padoTy
IpyNNbl, PalMOHAIBHO PpACHpPElNeNsITh JEATENbHOCTh B HECTAHJIAPTHBIX CUTYyalMsX,
aJIeKBaTHO OLIEHMBATh BKJIAJ KaXIONO W3 YYAaCTHUKOB TpPYIIBl B PELICHUE
paccMaTprBaeMoi poOIeMbl;

OpOSIBJIATH ~ MOTHMBAaLMIO K  Oyaymed  npodecCHOHANbHOM — ACATENbHOCTH IO
CMEUUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(UIIsL.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KJIACC

(o <IN B Y|

Ne i/

HanmMeHoBaHMe pa3eioB U TeM
NPOrpamMMbl

HpeI[CTaBJIeHI/Ie JaHHBIX W OIIucarciibHas
CTaTUCTHKA

CryvaiiHble OTIBITHI U CITy4aifHbIE COOBITHS,
OIBITHI C PABHOBO3MOKHBIMU
3JIEMEHTapPHBIMU UCXOaMHU

Onepanuu HaJ COOBITHIIMHU, CIOXKEHUE
BEPOATHOCTEMN

VYcnoBHas BEpOSTHOCTD, 1EPEBO
CJIy4aifHOTO OITBbITa, (pOpMyJIa MOTHOM
BEPOSTHOCTH U HE3aBUCHUMOCTH COOBITUI

DneMeHThl KOMOMHATOPUKH
Cepuu nocie10BaTEIbHBIX UCITBITAHUHA
Cayyaiinble BeJIMYMHBI U PACTIPEICIICHUS

O0001IeHYE ¥ cCUCTEMAaTU3ALUs 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuyecTBO 4acoB

Bcero

whn N W

34

KonTpoJsbHble
padoThI

IIpakTHYeckue
padoThI

JIEeKTPOHHBIE
(uudposrbie)
o0pa3oBaTe/bHbIE

pecypcsbl



11 KJIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmMeHoBaHMe pa3ieioB U TeM
NpOrpamMMbl

MaremaTtuueckoe 0KUAaHuE CIy4aHON
BEJIMYUHBI

Jlucniepcus ¥ CTaHAAPTHOE OTKJIIOHEHUE
CIIy4allHOM BEIMYMHBI

3aKkoH 0ONBIINUX YUCE

HenpepbiBHBIE CilyyaliHbIE BETUYUHBI
(pactpeneneHust)

Hopmanbenoe pacnpenenenus

[ToBTOpeHue, 06001ICHNE U
cUcCTeMaTu3anusg 3HaHUU

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHYeckue
padoThI

JIEeKTPOHHBIE
(uudposrbie)
o0pa3oBaTe/bHbIE

pecypcsbl






IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne i/

KoaunuyecTBO 4acoB

Tema ypoka KounTtpoabHbie
Bcero
padoThI

[IpencraBneHue JaHHBIX C TOMOIIBIO
TaOIUI] ¥ TUarpaMm

Cpennee apudmernueckoe, MeIuaHa,
HaI/IGOHLHIee 1 HAUMCHBIICC 3HAYCHUA,
pa3max, TUCIIePCHsl, CTAaHIAPTHOE
OTKJIOHCHUEC YHUCIIOBBIX HaGOpOB

Cpennee apudmernueckoe, MeIuaHa,
HaI/IGOHLHIee U HAUMCHBIICC 3HAYCHUA,
pa3max, TUCIIePCHsl, CTAaHIAPTHOE
OTKJIOHCHUEC YHUCIIOBBIX HaGOpOB

Cpennee apudmernueckoe, MeIuaHa,
HaI/IGOHLHIee U HAUMCHBIICC 3HAYCHUA,
pa3max, TUCIIepCHsl, CTAaHIAPTHOE
OTKJIOHCHUEC YHUCIIOBBIX HaGOpOB

Crny4daifHble SKCTIEpUMEHTHI (OIBITHI) U
cllydaiiHble COOBITHA. DIeMeHTapHbIe 1
COOBITHS (MCXO/IBI)

BeposiTHOCTB ciy4aifHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B OTIBITAX C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU
COOBITHSIMH

IIpakTHYeckue
padoThI

Jlara
U3YyYeHHs

JIEeKTPOHHBIE
nugposbie
o0pa3oBaTe/bHbIE

pecypcbl



10

11

12

13

14
15

16

17
18
19
20

BeposiTHOCTB ciy4aifHOTO COOBITHSI.
[IpakTuyeckas padora

Omnepanyu Hasl COOBITUSIMHU:
nepeceueHne, 00beTMHEHNE COOBITHIA,
MIPOTHBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa

Omnepanmu Hasl COOBITHUSIMHU:
nepeceueHne, 00beTMHEHNE COOBITHIA,
MIPOTHBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa

dopMyiia CII0KEHHUS BEPOSITHOCTEN

VYcioBHas BEPOATHOCTb. Y MHOKEHHUE
BEpPOATHOCTEN. [lepeBo cirydallHOro
JKCIIEPUMEHTA

VYcioBHas BEPOATHOCTb. Y MHOKEHHUE
BEPOATHOCTEN. [lepeBo cirydallHOro
JKCIIEPUMEHTA

VYcioBHas BEPOATHOCTb. Y MHOKEHHUE
BEpPOATHOCTEN. [lepeBo cirydallHOro
JKCIIEPUMEHTA

®opmyJia MOJHON BEPOATHOCTH
®opmyJia MOJHON BEPOATHOCTH

dopMyia MOJIHON BEPOATHOCTH.
He3zaBucumele coObITHs

KonrponsHas pabora
KomOuHaTopHOE NMpaBUII0 yMHOKEHUS
[lepecTanoBku U pakropuan

Yuciio coueTanuu

— e e



21

22

23

24

25

26

27

28

29

30

31

Tpeyronsnuk Ilackansa. @opmyna
6unoma HeroTona

bunapHbIi Cy4alHBII OIBIT
(ucmpITaHue), ycrex u Heyaaua.
He3zaBucumsle ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUN J0 IEPBOTO
ycnexa

Cepust HE3aBUCUMBIX HCIIBITAHUM
bepnymm

Cepust HE3aBUCUMBIX UCTIBITAHUI.
[IpakTuyeckas pabora c
MCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]
CrnyuaiiHas BelMuMHA
Pacrnipenenenue BeposiTHOCTEN.
JlnarpaMma pacrpeneiieHus

CymMmMa 1 Ipou3BeACHHE CITyYalHbIX
BEJIMYNH

CyMmMa 1 Ipou3BeACHHUE CITyYalHbIX
BEJIMYMH

IIpuMepsl pacripeiesIeHHi, B TOM
4HCIIE TEOMETPUUYECKOE U
OMHOMHATILHOE

IIpuMepsl pacripeiesIeHHi, B TOM
4HCJIE TEOMETPUUYECKOE U
OMHOMMATILHOE

[ToBTOpeHue, 06001ICHNE 1
cUCTeMaTu3anus 3HaHUN



[ToBTOpeHue, 06001IEeHNE 1

32

cucTeMaTu3alus 3HaHUI
33 HTorosasi KOHTpOJIbHAs paboTa
34 [ToBTOpeHue, 06001IEeHNE U

cUCTeEMAaTHU3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KJIACC

Ne i/

Tema ypoka

[ToBTOpeHue, 06001IeHNE,
cucreMarusanus 3HaHui. CiryyaiiHble
OTIBITHI U BEPOSATHOCTHU CITy4YalHbIX
coObITHil. Cepun HE3aBUCHMBIX
HCTIBITAHU I

[ToBTOpeHue, 06001IeHNE,
cucreMarusanus 3HaHui. CiyyaiiHble
OTIBITHI U BEPOSATHOCTHU CIIy4alHbIX
coObITHil. Cepun HE3aBUCHMBIX
HCTIBITAHU I

[ToBTOpeHue, 06001IeHNE,
cucreMarusanus 3HaHui. CiryuyaiiHble
OTIBITHI ¥ BEPOSATHOCTHU CITy4alHbIX
coObITHil. Cepun HE3aBUCHMBIX
HCTIBITAHU I

[ToBTOpeHnue, 06001IeHNE,
cucreMarusanus 3HaHui. Ciryyaiinble
OTIBITHI ¥ BEPOSATHOCTHU CITy4alHbIX
coObITHil. Cepun HE3aBUCUMBIX
HCTIBITAHU I

IIpumepsl npuMeHEeHUs
MaTEMaTHYECKOTO OKUIaHUS
(cTpaxoBaHue, J0TEpEs)

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHYeckue
padoThI

Jlara

HU3y4eHust

JIEeKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl



10

11

12

13

14

15

16

17

MareMaTnueckoe 0KUIAHUE CYMMBbI
CIIy4alHBIX BEJIMYUH
MareMaTtnueckoe 0KUIaHNUE
Te€OMETPHUUECKOr0 U OMHOMHUATBHOTO
pacrpencieHui

MareMaTtuueckoe 0KUIaHNUE
TreOMETPHUUECKOr0 U OMHOMHUATBHOTO
pacrpencieHui

Jlucniepcus ¥ CTaHAAPTHOE
OTKJIOHCHHE

Jlucniepcus U CTaHAAPTHOE
OTKJIOHCHHE

Jlucniepcuu reoMeTpU4eCcKoro u
OMHOMMAIBHOTO paclpeieeHUs

[IpakTuyeckas pabora c

HCIIOJIb30BAHUECM BJICKTPOHHBIX Ta6JII/IL[

3akoH OosbIMX yucen. BIOOpouHbIii
METOJ, UCCIIEIOBAHUN

3akoH OosbMX yucen. BeIOoOpouHbIii
METOJ, UCCIIEIOBAHUN

[IpakTuyeckas padora c

HCIIOJIb30OBAHUECM BJICKTPOHHBIX Ta6JII/IL[

HToroBast KOHTpOJIbHAs paboTa

IIpuMepsl HENIPEPBIBHBIX CIIy4YalHbIX
Bean4yuH. OyHKIUS ITIOTHOCTH
pactpezenenus. PaBaomepHoe
pacnpenesieHUe U €ro CBOMCTBA



18

19

20

21

22

23

24

25

IIpuMepsl HENPEPBIBHBIX CIIy4YalHbIX
BesanyuH. OyHKIUS ITIOTHOCTH
pactpenenenus. PaBHomepHoe
pacnpenesieHue U €ro CBOMCTBA

3anauu, IPUBOAALIME K HOPMAJIBHOMY
pactpeaenennto. OyHKIUA IIOTHOCTH
U CBOMCTBA HOPMAJIBHOTO
pacrpencieHus

[IpakTuyeckas pabora c
MCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUIY

[ToBTOpeHUEe, 06001MICHNE U
cUCTEMAaTU3alus 3HAHUN.
OmucarenpHas CTaATUCTUKA

[ToBTOpeHue, 06001ICHNE U
cCUCTEMAaTU3alus 3HAHUN.
OmucarenpHas CTaATUCTUKA

[ToBTOpeHue, 06001IeHNE U
cucTeMaTH3anus 3HaHUi. OTBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSMH

[ToBTOpeHue, 06001ICHNE U
cucremaru3anus 3HaHu. OTBITHI ¢
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSMH

[ToBTOpeHue, 06001IeHNE 1
cucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSITHOCTEH COOBITHII C
npuMeHeHreM (opMyIT U TpaprUecKuX



26

27

28

29

30

31

METOJI0B (KOOpAMHATHAs NpsAMas,
JEpeBO, Iuarpamma Jisepa)
[ToBTOpeHue, 06001mIeHNE U
cucreMarusanus 3HaHui. Beruuciaenue
BEPOSITHOCTEH COOBITHII C
npuMeHeHreM (opMyIT U TpaprUecKux
METOJI0B (KOOpAMHATHAs NpsAMas,
JEpeBO, 1uarpamma Jisiepa)
[ToBTOpeHue, 06001IeHNE 1
cucreMarusanus 3HaHui. Beruuciaenue
BEPOSITHOCTEH COOBITHI C
npuMeHeHreM (opMyIT U TpaprUecKux
METOJI0B (KOOpAMHATHAs NpsAMasd,
JEpeBO, nuarpamma Jisepa)
[ToBTOpeHue, 06001IeHNE U
cucreMaTrusanus 3HaHui. Beruuciaenue
BEPOSITHOCTEH COOBITHI C
npuMeHeHreM (opMyIT U TpaprUecKuX
METOJI0B (KOOpAMHATHAs NpsAMas,
JIEpeBO, Iuarpamma Jisepa)
[ToBTOpeHue, 06001IeHNE 1
cucreMarusanus 3HaHui. CiryyaiiHble
BEJIMYUHBI M pacIipeIeIeHUs
[ToBTOpeHue, 06001IIEeHNE 1
cucreMarusanus 3HaHui. CiryyaiiHble
BEJIMYUHBI M pacIipeIeIeHUs
[ToBTOpeHue, 06001IIEeHNE 1
CUCTEMaTU3aLMs 3HAHUMN.



MarteMaTH4eCcKoe OXKHIaHue
CIIy4allHOM BEJIMYMHBI

[ToBTOpeHue, 06001mIeHNE U
cCUCTEMAaTU3alus 3HAHUN.

32 MareMaTH4eCcKoe OKHIaHue
CIIy4aiiHOM BEJIMYUHBI

33 HToroBast KOHTpOJIbHAs paboTa

34 [ToBTOpeHue, 06001IeHNE 1

cUCTeMaTHU3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» ®usmka, 11 knacc/ KacesinoB B.A., O0111ecTBO C OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocseuienuey

» ®usuka, 10 knacc/ KacesinoB B.A., O011ecTBO ¢ OTpaHMYEHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocseuienne

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

l.®uzuka. YrinyoneHHslil ypoBenb. 10—11 kiaccesl : pabouasi mporpamma K JIMHUU
YMK B. A. KacesiHoBa: yuebHo-MeToiuueckoe nocodue / B. A. Kacbsinos, U. I'.
Bnacosa. —M. : JIpoda

2 ®usuka. 10 k1. Yriy0OneHHbld ypoBeHb : yueOHuK / B.A. KacbsHOB. — 5-€ u3n.,
crepeotun. — M. : JIpoda

3 ®usuka. 11 k. YraoyOneHHslil ypoBeHs : yueOHuk / B.A. KacesHoB. — 5-¢ u3.,
crepeotun. — M. :Jlpoda

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1 http://nsportal.ru - coruanpHas ceTb paOOTHUKOB 00pa30BaHMUS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mIkoie.

3 http://festival.lseptember.ru/articles/ - ecTuBanb MeIaroruyecKux Uaeu
«OTKPBITBIN YPOK».

4 http://www fizika.ru/ - caliT qy1s yuutene GU3NKU U UX YUYEHUKOB. 5
http://www.physics.ru/ - maTepuaisl no pusuke.

6 www . ege .edu.ru - uHpopmarmonHsIil nopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomtexuus [{OPoB






