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INOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 @Qu3nke Ha YypoBHE cpeaHero oOiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXXEHHA W TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTesibHON MporpaMmsbl, npenacraBieHHsix B @I'OC COO, a
Takke ¢ yu€roMm QeaepanbHOil paboueil mporpammbl Bocrutanus u KoHuenmmu
npenoAaBaHus yaeOHoro npeamera « Pu3nka» B 00pa3oBaTebHBIX OPraHU3AIUIX
Poccuiickoii ~ ®denepauuu,  peaqu3yOIIUX  OCHOBHbIE  0Opa3oBaTelIbHbIC
IPOrPaMMBI.

[Tporpamma no pusuke onpezenser o0A3aTeNbHOE MPEAMETHOE COACPKAHUE,
YCTaHaBIIMBAET PEKOMEHIyEMYIO MOCIIEI0BATEIbHOCTD U3YUCHHS TEM U Pa3/IeiioB
y4eOHOro mpeaMeTra ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3EH,
JIOTUKKA y4eOHOro TMpoliecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarommxcs.
[IporpamMma mo ¢usuke AaéT MpeAcTaBlICHUE O LEISIX, COACpKaHUM, OOIIeH
cTpaTernu OOy4YeHHUs, BOCIHMTAHUSA M Pa3BUTHS OOYYaIOIIMXCS CpPEICTBAMU
yaeOHoro npeameta « Puszuka» Ha yriiyOiaEHHOM YpPOBHE.

N3yuenue kypca ¢uzuku yriayOJE€HHOTO YPOBHS MO3BOJISIET PEan30BaTh
3a/1a4u TPo(PEeCcCHOHAILHON OPUEHTALIMH, HAIIPABIICHO HA CO3/IaHUE YCJIOBHM JIJIs
NPOSIBIICHUS] CBOMX HHTEJUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxKAbIM
O0ydaromuMcsi, KOTOpbIE HEOOXOAMMBI ISl TPOAOJDKEHHS OOpa3oBaHHs B
opraHu3anusx MNpodecCUOHATBFHOTO O00pa3oBaHUs MO pPa3Iu4HbIM  (PU3UKO-
TEXHUYECKUM U MH)XKEHEPHBIM CIIEUAIBHOCTSIM.

B nporpamme 1o (¢usMke ONpenensioTcs IUTAaHUPYEMbIE pe3yJIbTaThbl
OCBOCHHMSI Kypca (PU3MKHN Ha YPOBHE CPEIHETO 00IIero 00pa30BaHUs: IMYHOCTHBIC,
MeTamnpeaMeTHbIe, TMpeaMeTHble (Ha  yrmyOnéHHoMm  ypoBHe). HayuHo-
METO/IOJIOTUYECKOM OCHOBOWM Il pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OO0y4aroluXcs, OCBOMBIIMX
nporpaMMmy 1o (u3MKEe Ha YpPOBHE CpemHero obmero oOpa3oBaHHs Ha
yrayOIEHHOM YPOBHE, SBIISETCS CUCTEMHO-AESITETbHOCTHBIN MOAXOI.

[TporpamMma no (puzmKe BKIIOYAET:

IUIAHUPYEMBIE pEe3yJibTaThl OCBOCHHUS Kypca (GU3UKM Ha YINIyOJIEHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTaThl IO TOJaM 00yUYeHUS;

coziep kaHue yueOHoro npeaMera « Pu3nkay 1mo rojgaM oO0ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeEeT MPUMEPHBIN XapakTep M MOXKET OBITh
UCIOJIb30BaHa YUUTEIIMH (PU3UKHU JJI1 COCTABIICHUSI CBOMX Pab0OUUX MPOTrpamM.

[TporpamMma 1o pu3ukKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY yUUTEIEH U
OPEOCTaBIAET BO3MOXKHOCTH Il pealu3aldd pa3iMYHbIX METOJUYECKHUX
MOJIXOJIOB K TMpemnofaBaHUi0 (U3UKK Ha YriIyONE€HHOM YpOBHE TpPH YCIOBUU
COXpaHEHHs 00s3aTeIbHOM YaCTH COAepKaHUs Kypca.



dusuka Kak Hayka O HauOojee OOIIMX 3aKOHax MPHUPOAbI, BHICTyIas B
KayecTBe Y4eOHOT 0O IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIa/ B CUCTEMY
3HaHu# 00 okpyxatorieM Mupe. LLIkonbHbIN Kype GU3MKHN — cUCTEMOOOpa3yOIIHii
JUISL €CTECTBEHHO-HAYUYHBIX YUE€OHBIX PEAMETOB, OCKOJIBKY (PM3HUYECKNE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbu3nyeckoir reorpadpuert um actpoHomuein. Mcmonb3oBaHME W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM OMNpeNeNuo Xapakrep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, MOJY4YEHHUs HOBBIX MaTepUajloB C 33JaHHBIMU CBOWCTBaMHU. 3yueHue
(U3MKM BHOCUT OCHOBHOM BKJaa B (OPMUPOBAHHE €CTECTBEHHO-HAYYHON
KapTHUHBl MHpa oOyuaromierocs, B (pOpMHUpOBaHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/]I IO3HAHUSI IPU BBIMOJTHEHUH UMHU YUEOHBIX HCCIIEI0BAaHUH.

B ocHOBY Kypca (u3nku Ha ypoBHE CpelHEro oOLIero o0pa3oBaHusl MONIOKEH
psa uaeH, KOTOpble MOYKHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 HOCTPOCHHUS.

Hoea yenocmuocmu. B COOTBETCTBUM C HEM KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepuai U3 BceX pa3zesioB (U3HUKH, BKIIOYAET KaK
BOMPOCHI KJITACCUYECKOU, TaK U COBPEMEHHOU (DU3HKHU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (U3NKU
00beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMupoOBaHHE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUU, BEIIECTBE U
noJIe.

Hoesn zymanumapuzayuu. EE peanuszanusi npennoyiaraeT HUCIOJIb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICIECHUE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3BUTHEM oOOLIECTBAa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMHU U 3KOJIOTUYECKUMU MPOOIEMaMHu.

Hoesa npuknaonoii nanpasnennocmu. Kypc hpuzuku yriryOoIEHHOTO yPOBHSI
IIPEAINOIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTMYECKHUX
IIPWIOKEHUN M3Y4YEHHBIX TEOpUM M 3aKOHOB. lIpm sTOoM paccmarpuBaroTcsi Ha
ypOBHE OOIIMX MPEICTaBICHUM W COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBA, H
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEIACTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX DSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTUEM TEXHUKUM M TEXHOJOTHH, a Takxke 00CYyXIeHUs
po0JieM PalMOHATBHOTO TPUPOIOTIONB30BAHUS U YKOJIOTUYECKON 0€30MacHOCTH.

OcBoeHME co/iepKaHus TPOrpaMMBbl 10 (PU3UKE JOJIKHO OBITh MOCTPOCHO Ha
NPUHLINAIIAX CUCTEMHO-JIEATEIbHOCTHOTO noaxoaa. st (pu3uku peanusanus 3TUX
IPUHLIUIIOB OA3UPYETCs HAa UCIIOJIb30BAHUU CaMOCTOSITEIbHOTO HKCIIEPUMEHTA KaK
IIOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mporecca. s yrayOiaéHHOro
YPOBHS — 3TO CHCTEMa CAMOCTOSITEJIBHOTO YYEHHMYECKOTO 3SKCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANIbHBIE YYEHHUUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
MaTepuaia, 1abopaTtopHbie paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zalud (QU3MYECKOro TMpakTUKyma. B mepBoMm ciydae
MPaKTUKyM MpoBoauTcs aubo B KoHue 10 u 11 kmaccoB, nubo mociie nmepBoro u
BTOPOrO0 TOJIYTOJUMMA B KaXIOM M3 H3THX KjiaccoB. Brtopoil cmocod — 3To
UHTErpanusi padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
IPOBOASATCS B Tpolecce u3ydeHus pasaena (temsl). [Ipu stom mox pabGoramu
MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE HCCIEIOBaHHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH A O€3 MOIIAroBON HHCTPYKIIUH.

B nporpamme mno (@u3uke cHUCTeMa YYEHHYECKOro JKCIEPUMEHTA,
71a00paTOpHBIX PadOT M MPAKTUKyMa NpPEJCTaBlICHAa €AMHBIM IMepedHeM. Brioop
TEMaTUKU N7 3TUX BHUJIOB YYCHHUECKHUX MPAKTUYECKUX PabOT OCYIIECTBISIETCS
Y4aCTHHUKaMU 00pa30BaTeIbHOIO MPOIEcca UCXOsl U3 0COOCHHOCTEN MOYPOUYHOTO
IJIAHUPOBAaHUS M OCHalleHus kabuHera ¢u3uku. [Ipu sTOoM oOecrneunBaeTcs
OBJIaZIcHHE OOYYalOUIMMHCS YMEHHUSMU TPOBOAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (M3MUYECKUX BEIWYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEJIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHUE yAENseTCS PEUICHUI0 PacYETHBIX U KaueCTBEHHBIX
3amad. [Ipu sTomM 171 pacu€THBIX 3ajlady NPUOPUTETOM SIBJISIFOTCS 3aJa4yd C SBHO
3aJJaHHOW W HEABHO 3aJaHHOW (PU3UYECKON MOJENBIO, MO3BOJSIONIUE MPUMEHSThH
W3YYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasjesia Kypca, Tak U
UHTErpUpys IPUMEHEHUE 3HaHUI U3 pa3HBIX pa3zenoB. /s kayeCTBEHHBIX 3a1a4
IPUOPUTETOM SIBIISAIOTCA 3aJaHMsl Ha OOBACHEHUE/TIpelCKa3aHUEe NPOTEKaHUs
bu3nUecKux sIBJICHUIN U MPOLECCOB B OKPY>KAIOIIEH KU3HU, TPEOYIoIIre BEIOOpa
buznyecKoil MOJeNy AJi CUTYallUuU TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ T1peboBanumsmu DI'OC COO k MarepHalibHO-
TEXHUUYECKOMY OO€ecleyeHHI0 y4eOHOro mpoiecca Kypc (U3HKH yriryOa&éHHOTro
YPOBHS Ha YPOBHE CPEIHEr0 0011ero o0pa3zoBaHUs 10JKEH U3y4aThCs B yCIOBUSIX
nmpeaMeTHoro kabwHera. B kaOuHeTre GU3WKKM MODKHO OBITH HEOOXOIAMMOE
nabopatopHoe 00OpYAOBaHUE [JIsi BBIMOJHEHHUS yKa3aHHBIX B MporpamMMme Mo
¢u3MKe y4EeHUYECKUX OMBITOB, JAOOPATOPHBIX PabOT U pabOT MpaKTHKyma, a
TaK)Ke JIEMOHCTPallMOHHOE 000pyAOBaHHUE.

JleMoHcTpalMoHHOE  000pyJoBaHHE (OPMHUPYETCSI B COOTBETCTBUM C
OPUHIIAIIOM MHUHUMAJIBHON JOCTaTOYHOCTH M O0ECMEeYHBAEeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMi s
UCCIIEIOBAHUsI  U3y4aeMbIX SIBICHUH M  MPOIECCOB, OSMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMEHEHUH.

JlabopaTopHoe 000pynOBaHHME I YYEHUYECKHX MPAKTUYECKUX pPaboT
dbopmMupyercss B BHAEC TEMAaTHUYECKUX KOMILUIEKTOB M 0OECIeYMBaeTCs B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. TemaTHueckue KOMIUIEKTbI
7a00paTOPHOTO O00OPYAOBAHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
UCIOJIb30BaHNUN AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BUJI€ TU(POBBIX TaOOPATOPHIA.

OCHOBHBIMHU 1IEJISIMU U3y4YeHUS (PU3UKHU B 0011IEM 00pa30BaHUU SIBIISIOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHUS OOy4arouMxcs K HayyHOMY
U3Y4YEHHUIO TIPUPOJIbI, pa3BUTHE UX HUHTEIUIEKTyaJIbHBIX U TBOPUYECKHX
CITOCOOHOCTEI;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METO/e TO3HaHWs U (HOPMHUPOBAHHE
HCCIIEIOBATEIHCKOTO OTHOIICHHS K OKPY’KAIOIIUM SIBIICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa H3yueHHUs: OCHOB
CTPOCHHSI MAaTEPUH U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHUE YMEHHI OOBSCHATH SBICHUS C UCIIOJIH30BAHUEM (PH3UIECKIX
3HAHWW U HAyYHBIX JI0Ka3aTeIbCTB;

dbopMUpOBaHHE TPEICTABICHUA O POJIM (PU3MKK AJ Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TPEICTaBICHHMM O  BO3MOXHBIX  cdepax  Oyaymieit
po(heCCHOHALHON  JIEATEIBHOCTH, CBS3aHHBIX C (U3WKOW, TOATOTOBKA K
JaJIbHEHIIEMy OOYYCHHIO B 3TOM HAlpaBICHUH.

JlocTmxeHne 3TUX Iiesied 00ecreurnBaeTcs PELICHUEM CIEAYIONMX 3a1ad B
mpoliecce u3ydeHus Kypca (GU3uKu Ha YPOBHE CPEIHEr0 001Iero o0pa3oBaHus:

NpUOOpPETEHUE CHUCTEMbI 3HAHUNW 00 OOMMX (PU3NISCKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHUsX,  BKJIIOYas  MEXaHUKY,  MOJEKYJISIpHYH  (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPO(DU3HKHY;

dbopMupOBaHUE YMEHHI IPUMEHITh TEOPETUYECKUE 3HAHUS 151 OOBSICHEHUS
du3nyeCKUX SABICHUN B MPUPOAC W JJS MPUHATUS MPAKTUYECKUX PEIICHUN B
MIOBCE/IHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIICHUs pa3IMYHbIX 3aJad C SIBHO 3aJaHHOMU
dbu3znyecKoil MOAENBIO, 3a/ay, MOAPa3yMEBAIOUINX CAMOCTOSTEIHFHOE CO3/1aHue
dbuznyeckoil Mopenu, aaeKBaTHOW YCJOBHSIM 3aJadyd, B TOM YHCJIE 3aaad
WH)XCHEPHOTO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB U TPUHLUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMUECKUX IIPOLECCOB, UX BIMSHUS HA OKPYKAIOIIYIO Cpeny;

OBJIAJICHUE METOJaMH CAaMOCTOSITENIFHOTO TUIAHUPOBAHUA W TPOBEICHUS
bu3NYeCKUX  OKCIEPUMEHTOB, aHajdW3a M HMHTEepHpeTanud UHGOpMaIlnHy,
OIpeIeNIEHUS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yibTarTa;

CO3/laHHE€ YCJOBMM JJIi Pa3BUTHS YMEHHH MPOEKTHO-HCCIEAO0BATEIbCKOM,
TBOPUYECKOU JIESTEIBHOCTH;



pa3BUTHE UHTEpeca K chepaM NMpodecCHOHANbHON AESITETbHOCTH, CBA3aHHON
C pU3UKOM.

B coorBerctBun ¢ TpedoBanusimu OI'OC COO yriyOnéHHBIA YpPOBEHb
u3yuyeHusi yuyeOHoro npeamera «®Dus3uKa» Ha YpOBHE CpEAHEro OO0IIero
oOpa3oBaHMsl BbBIOMpaeTCs OOYyYalOIMMUCS, IUIAHUPYIOIIMMH MPOAOIKEHUE
o0pa30BaHuUsI 1O CHEIUATBLHOCTIM (HU3UKO-TEXHUUECKOTO MPOUIIS.

Ha u3yuenue ¢puzuku (yrayOiaeHHbINA YPOBEHb) Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanus orBoautcs 340 yacos: B 10 kiacce — 170 yacoB (5 4acoB B HENENIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJENIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepeyeHb JIabOpaTOPHBIX M
NPAaKTUUYECKUX paboOT SBISETCA PEKOMEHIOBAaHHBIM, YYMUTEIh JEJIaeT BBIOOP
NpOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMNBITOB € YYETOM HHIWBUIYabHBIX
OCOOCHHOCTEH 00yJarOIIUXCS.



COAEPKXAHUE OBYYEHUA
10 KUIACC

Paznen 1. Hay4yHblii MeTO O3HAHUS MPUPO/BI.

®duszrka — GpyHIaMeHTaIbHas HayKa o npupojae. Hayunsiid MeTo Mo3HaHUS U
METO/Ibl UCCIEIOBAHMS (PUBMUECKUX SIBJICHUM.

DKCHEPUMEHT M TEOpHsl B Mpolecce Mo3HaHus npupoiasl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

Croco6bl m3MepeHusi (U3NYECKUX BEIMYMH (AHAJOTOBBIE W ITU(POBBIC
U3MepUTENIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE JATYNKOBBIE CUCTEMBI).

[lorpemHocT  u3Mepenuit  ¢usmyeckux BeauuuH (abCoONOTHAs U
OTHOCHUTEJIbHASA).

MonenupoBanue (QpU3NUECKUX SBJICHUHN U MPOILIECCOB (MaTepuaibHas TOYKa,
abCOIOTHO TBEPIOE TENO, HUACATbHAS KUAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apsin). ['unotesa. ®u3nyueckuit 3aK0H, TPAHUITLI €70 TPUMEHUMOCTH. Duszndeckast
TEOPUSL.

Ponp u mecto ¢usuku B (GOpMHUPOBAHMM COBPEMEHHON HAay4YHON KapTHUHBI
MUpa, B IPAKTUYECKOMN JESITEIIbHOCTHU JTHOJEH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

M3mepeHne cuiibl TOKa W HANPSHKEHUS B LEMU MOCTOSHHOTO TOKAa MpPH
MOMOIIY aHAJIOTOBBIX U MU(DPOBBIX U3MEPUTEILHBIX MPUOOPOB.

3HakoMCTBO ¢ Iu(ppoBor snabopatopueit mo ¢usuke. [Ipumepsr uzmepeHus
(bU3UYECKUX BEJIMYMH MTPU TTOMOIIH KOMITBIOTEPHBIX TaTYUKOB.

Pa3gen 2. MexaHuka.

Tema 1. Kunemamuxka.

Mexanuueckoe aBrxkeHUE. OTHOCHTEIBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3a1a4d MEXaHUKH.

Pannyc-BekTop MarepuasbHOW TOYKH, €r0 MPOEKIMH HAa OCU CHUCTEMBI
KoopauHart. Tpaekropus.

[lepemetienne, CKOpPOCTh (CpeaHsIsi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) WU
YCKOPEHUE MAaTepUaJbHOM TOYKH, UX MPOEKIMHU HA OCH CUCTEMBbI KOOPAMHAT.
CnoxeHune nepeMenieHui 1 CI0KeHUEe CKOPOCTEN.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPAMOJIIMHENHOE IBUKEHHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEPUAIbHON TOUKU OT BPEMEHH U UX
rpauku.

CBoOosHOE TajzieHHe. Y CKOpeHHE CBOOOJHOro majacHus. JIBWKeHHE Tena,
OpOILIEHHOT0 MOJA YIiOoM K TOPU30HTY. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTH U
YCKOPEHUSI MaTEPUAIbHON TOUYKH OT BPEMEHHU U UX TpaduKu.



KpuBosnHenHoe  nBukeHue. JIBMOKEHHME  MAaTepUAIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJIOBas M JUHEHHas CKopocTh. [lepmonm m dacrtota oOpaiieHws.
[lenTpocTpeMurensHoe (HOPMaJIbHOE), KacaTeIbHOE (TaHTCHIIMATBHOE) U TOJIHOE
YCKOpPEHHE MaTEPUATIbHON TOUKHU.

TexHuyeckue YCTpOMCTBA W TEXHOJIOTMYECKHE TMPOLECCHI: CHUIOMETD,
JIBI)KCHUE CHApAJIOB, LIEMHbIC, MIECTEpEHYATbIE U PEMEHHBIE TEepeAayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopenbs cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XaPaKTEPUCTUK
JBH>KCHUSL.

CriocoObl UCCIIeTOBaHMSI IBHKCHHM.

Nnmroctpanus npeaebHOro mepexoia i i3MEPEeHNE MTHOBEHHOU CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOIH30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3IyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmionenue nBwkeHus Ttena, OpPOIIEHHOTO MOJ yIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu npu JBH>KEHUU IO OKPY>KHOCTH.

[IpeoOpazoBaHue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHEHUE TyTEW, TPACKTOPUW, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO JKE
TeJia B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopusie padoomot, NPAKMUKYM.

N3ydeHne HEPaBHOMEPHOI'O JBHXKEHUS C LEIBIO OINPEIEICHUS MIHOBEHHOMN
CKOPOCTH.

N3mepeHne yCKOpeHHsI NpH MPSAMOJMHEMHOM PAaBHOYCKOPEHHOM JBHKEHUU
10 HAKJIOHHOUW TIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH TYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>)KCHUU.

N3mepenne  ycKOopeHUss ~ CBOOOJHOro  majeHUs  (PEKOMEH/IOBAHO
UCITIOJIB30BaHUe ITU(POBOIL TaAOOpaATOPHH).

W3yuenne MABWKCHHUS Tella, OpOIIEHHOTO TOpU30HTaiIbHO. IIpoBepka
TUIIOTE3bl O MPSAMOU MPOMOPLHOHAIBHON 3aBUCHUMOCTH MEXKIY JalbHOCTHIO
MOJIETAa U HAYaJIbHOW CKOPOCTBIO TeJIA.

N3ydeHne IBHXKEHUS Tella N0 OKPYKHOCTHM C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTU Tepuoa OOpalleHUusi KOHUYECKOTrO MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MueprumaneHble cuctemsl orcyéra. IlpuHumn
otHocuTenbHOCTH ["anwied. HemHepuuanbHbple cHCTEMBlI OTCUYETA (OIpEAEIICHUE,
IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cyneprno3uiuyu Cuil.

Bropoi 3akoH HproToHa U151 MaTepruaabHON TOUKH.

Tperuii 3akoH HproTOHA 1711 MaTEpPUAIIbHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS. OKBHUBAJECHTHOCTb T'PABUTALUOHHOW M
WHEPTHOM MaCCBL.

Cuna TsKecTH. 3aBUCHUMOCTb YCKOPEHMsI CBOOOJHOIO NAJAECHHSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MuUpoThl. JIBHXKeHuE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kemnepa. [lepBas kocmuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TPEHUS CKOJBXKECHHUS U CHJIAa TPEHUSA
nokost. Koapduuuent tpenus. Cuna CONpOTHBICHHUS TpPU JIBUKEHUH Teja B
JKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOIO IBUKEHUS.

JMasnenue. I'napocrarnueckoe nasienue. Crnna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: IMOALIMITHUKHY,
JBIYKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmtoienue ABMKEHUS TEN B MHEPIHATBHBIX U HEMHEPIIUAIBHBIX CUCTEMAX
OTCYETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

KaueHne nByX LHMIMHAPOB WM IIAPOB PAa3HOM Maccel € OJMHAKOBBIM
YCKOPEHHEM OTHOCUTENIBHO HEMHEPLUAIIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE  pPABHOJICWUCTBYIOIIEH  NPHIOXKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUAIBHON CUCTEME OTCYETA.

PaBeHCTBO cWiI, BOBHUKAIOIINX B PE3YJIbTATE B3aUMOIECHCTBUS TEI.

N3mepenune mace 1o B3auMOJEHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHHH.

[leHTpOoOE)KHBIE MEXAaHU3MBI.

CpaBHEHHE CHJI TPEHHMSI IOKOSI, KAUEHHS U CKOJIBKECHHS.

Yuenuueckuii saxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

N3mepenrie paBHOJAEHCTBYIOLIEH CUJI PU JBUKEHUH OpyCKa MO HaKIOHHON
IIJIOCKOCTH.

[TpoBepka TUIIOTE3I O HE3aBUCHMOCTH BPEMEHHM JIBMXKEHHS Opycka I0
HAKJIOHHOM INIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.



HccnenoBaHue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIONIUX B TIPY)KHHE U
pPE3UHOBOM 00pa3Iie, OT uxX nedopmauu.

V3ydyeHne TBUKCHHSI CHCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IIEPEKUHYTON Yepes
JErKuii OJIOK.

N3mepenue kod(duiieHTa TpeHUs IO BEJIWYHMHE YIJIOBOro KoddduimeHta
3aBucuMocTH F,(N).

HccnenoBanue NBUKeHUSI Opycka MO HAKJIOHHOM IMIIOCKOCTH € IEPEMEHHBIM
K03 PUIIMEHTOM TPEHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAoe Teno. IloctymarensHoe M BpalaTeNbHOE JBUKEHHUE
TBEpAOro Teina. MOMEHT CHJIbl OTHOCUTENBHO OCH BpalieHus. llnedo cuibl
CnoxeHune Cuil, MPUJI0KEHHBIX K TBEpAOMY Tery. LIeHTp TskecTH Tena.

YcnoBus paBHOBECHUS TBEPIIOTO TEIA.

YcroitunBoe, HeyCTOMYMBOE, O€3pa3InyHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: KPOHILUTEWH,
CTPOUTENBHBIN KPaH, peIETYaThIe KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBus paBHOBeECHS.

Bubr paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

HccnenoBanne yclIOBUI pPaBHOBECUS TBEPIAOTO TeNla, HMEIOLIET0 OCh
BpAICHUS.

KoHcTpyrnpoBaHye KpOHIITENHOB U PACYET CUJT YIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO IIOMIAAb OMOPHI.

Tema 4. 3akonvl coxpanenus é mexanuxe.

NMnynbc MaTepuanbHON TOUKH, CUCTEMBI MAaTEpHANIbHBIX TOUYEK. LleHTp macc
CUCTEMBI MaTEpUAJIbHBIX TOYEK. TeopemMa o IBHKEHHUH LIEHTPa Macc.

WMty nbC CUITBI 1 U3MEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs! UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

MomeHT umnyJsibca MarepuanbHOW TOukuW. IIpencraBieHne o COXpaHEHHH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJISIX.

PabGota cunpl Ha MajloM M Ha KOHEYHOM TMepeMmenieHuu. [ 'padudeckoe
MpeCTaBICHUE paOOTHI CUJIBI.

MOIIHOCTD CHIIBL.

Kunernueckass sHeprus MarepuainbHOM TOuku. Teopema 00 HW3MEHEHUU
KUHETHUYECKOU YIHEPTUU MAaTEPUAIIBHON TOUKH.



[loTeHManbHblE W HENOTEHIMAIbHbIE CHIbL. lloTeHIManbHAs >SHEprus.
[TorenuuanbHas sHeprus ynpyro AedopMUPOBAHHOHN mNpykuHbl. [loTeHunanbHas
JHEPrus Teia B OJHOPOJHOM TIPaBUTALMOHHOM Itoisie. lIloTeHiumanbHas 3Heprus
Teja B TPABUTALIMOHHOM I10JI€ OAHOPOIHOIO 1apa (BHYTpH U BHE I1apa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThbsi KoCMUYECKast CKOPOCTb.

CBsi3b pabOThl HEMOTEHUUAIbHBIX CHJI C HW3MEHEHHEM MEXaHU4eCKOU
DHEPIUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHyuM i WIeambHOW KUJIKOCTH Kak CIEICTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKON IHEPTHH.

TexHUYeCcKue yCTpPOMCTBA M TEXHOJIOTMYECKHE MTPOLIECCHI: JBUKEHUE DPAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, TUPOCKON, (UrypHoe KaTaHHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITyJIbCA.

PeaktuBHOE ABHKEHUE.

N3mMepenre MOIHOCTH CHJIBL.

W3MeHeHue 3Hepruu Tena Mpy COBEPILIEHUH PadOTHI.

B3anMHble npeBpalieHuss KUHETUYECKOW M TOTEHIMAIbHON YHEPTHMl MpH
JEUCTBUU HA TEJIO CUJIBI TSHKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHHEe 3HEPIUH NPU CBOOOTHOM NaJCHUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol, npaKmuxKym.

N3mepenne uMmiysbca Tena o TOpMO3HOMY Iy TH.

W3mepennie CUibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWISI U MOIIHOCTH
CHJIBI TSATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanue COXpaHEHUS UMITYJIbCA IPU yIPYTOM B3aUMOJECHCTBUN.

M3mepeHre KHHETUYECKOM YHEPTUHU TeNa M0 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHU MOTEHIMAIBLHON SHEPTUU TIPYKUHBI C pa0OTON CHUIIBI
TpEHUS.

Omnpenenennue pabOTHl CUIBI TPEHUSA TPHU ABWKCHHM Tella MO HAKJIOHHOMN
IJIOCKOCTH.

Pasznea 3. Moaexkyasipaasi Gu3nka ¥ TePMOAMHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeOpUU.

OCHOBHBIE TMOJIOKEHUSA MOJIEKYJIApHO-KuHeTnyeckon Tteopun (MKT), ux
onbiTHOe oOocHOoBanue. Jludbdysus. bpoyHoBckoe nBmkeHue. Xapaktep
JBIKEHHS W B3aMMOJEWCTBUS 4YacTHUI] BewlecTBa. MoOJIENn CTPOEHUs TIa3oB,
KUAKOCTEH M TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEILECTBA Ha OCHOBE 3THUX



Mozeneil. Macca u pa3mepbl Mojekyl (atomoB). KomuuectBo BemecTsa.
[TocTosinHass ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkama
temrepatryp Llenscusi.

Mopens uaeanbHOrO ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHUILIBI
ra3a JBUKYTCSl XaOTUYECKH U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHbl. YpaBHeHHe MeHeneeBa—Knaneiipona. AoOcomoTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon JlanpTona. M3omporecchl B
UJealbHOM Ta3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe
MpeICTaBICHUE U30MPOIECCOB: U30TEPMa, H30X0pa, h300apa.

CBsi3p  MEXIy [JaBJIE€HUEM U  CPEIHEH KWUHETUYECKOM DSHeprueu
MOCTYIATEIbHOTO TEIUIOBOIO JBMKEHUS MOJIEKYJI WICAIBHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU UJICaTBbHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMITEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPETHEH
KMHETUYECKOW SHEPTUEN MOCTYIATEIbHOIO TEMJIOBOTO ABUKEHUS €€ YACTHIL.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: TEPMOMETD,
OapoMeTp, MoTy4eHre HaHOMaTEepUaoB.

Jemoncmpayuu.

Mopenu n1BUXKEHHUS 4acTHUI] BEILIECTBA.

Mopenb OGpOyHOBCKOTO JIBHKCHHUS.

Buaeoponuk ¢ 3anmuchio peanbHOro OPOYHOBCKOTO JBUKCHHSL.

Huddyszust xuakocTe.

Mogaens onbita IlTepHa.

[IpuTsrkeHrue MONEKYI.

Mogaenu KpUCTAIINYECKUX PEIIETOK.

Habmronenue u uccneaoBanrue U30MpoIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKkmuxKym.

HccnenoBanue 1mpoLecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPHU
TEII000MEeHEe MEXTy TOpsUYeit ¥ XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOr0 mpouecca (PEKOMEHIO0BAHO MCIOJIb30BaHUE
1 (pOoBOIt TaAOOPATOPHH).

M3ydeHne n30X0pHOro mporecca.

N3ydenne n3obapHoOro npouecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mautunbl.

Tepmonunamuueckas (TJ]) cucrema. 3amaHue BHEUIHUX YCIOBUW IS
TEPMOJIMHAMMYECKON cucTeMbl. BHelIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJMHAMMYECKON CHCTEMBl KaK CpPEJHUE 3HAYEHUS BEJIUYMH, ONUCBHIBAIOIIUX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauamo TepMomuHamuku. (CaMONpPOU3BOJIBHAS — PEIAKCALIMS
TEPMOJMHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogenp wuaealbHOrO raza B TEPMOJMHAMUKE — CHCTEMa YpaBHEHUI:
ypaBHeHUe MeHeneeBa—Knaneiipona u BbIpakeHUE Il BHYTPEHHEW >HEPTUMU.
VYcnoBusi MpUMEHUMOCTH 3TOM MOJENH: HU3Kasi KOHIIEHTpAlUsl YacTHI], BBICOKHE
TeMnepaTypbl. BeipaxeHue 711 BHYTPEHHEH SHEPTUH OJTHOATOMHOIO HI€AIBHOTO
rasa.

KBa3zucraTnueckue u HeCTaTUUECKUE MPOIECCHI.

DneMeHTapHas paboTa B TepMOAMHAMUKe. Brrurcienue padboTel o rpaduxy
rpolecca Ha pV-auarpamMme.

Tennomepenaya  kak  crmoco®0  W3MEHEHHUS ~ BHYTPEHHEW — DHEPruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepiieHus paborel.  KonBekiws,
TEIUIOMPOBOAHOCTD, U3ITyUYEHUE.

KommuectBo TtemnoTel. TemmoéMKocTh Tena. YAenbHas W MOJISIpHas
TEINIOEMKOCTH BellecTBa. YpaBHeHue Maiiepa. YaenbHas TeIUIoTa CrOpaHMs
ToruBa. Pacuér kommuecTBa TEIIOTHI mpu Teruionepenade. l[lonstue 006
annabaTHOM TpoIiecce.

[lepBblid 3aKOH TepMOAWMHAMHUKH. BHyTpeHHsaAss osHeprus. KomnmuectBo
TEIUIOTHI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJMHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHMKH JUUIsI PABHOBECHBIX MPOLECCOB: YEpPE3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI MPOXOJIUT
eIMHCTBEHHAs aguadaTa. AOCONIOTHAs TeMIlepaTypa.

BTtopoii 3ak0OH TEpPMOJMHAMUKU i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOYKHO TIEpeIaTh TEIJIOTY OT 00Jiee XOJOAHOTO TeJia K OoJiee HarpeToMy 6e3
komneHcauuu (Knaysuyc). HeoOpatumMocTh MPUPOAHBIX MTPOIIECCOB.

[Tpuniumnel aercTBus TermioBbix MamH. KIT/I.

MaxkcumanbHoe 3Hadenue KII. [{uxn Kapno.

DKOJIOTUYECKUE aCIMEKThl MCMOJIb30BaHMS TEIUIOBBIX JBUTaTeNied. TermoBoe
3arps3HEHUE OKPY KAIOIIEH CpPeIbl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOILIECCHI: XOJOIAUIBHUK,
KOHJIUITMOHED, JU3EIbHBIA W KapOIOpaTOpHBIA JBUTATENM, MapoBas TypOuWHA,
MOJIyYCHHE CBEPXHU3KUX TEMIIEPATyp, YTUIU3AUs «TEIUJIOBBIX» OTXOJOB C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIU3AIUS OMOOPTaHHYECKOTO TOTIIIUBA TSI
BBIPAOOTKHU «TEILJIOBON» U DJIEKTPOIHEPTUH.

Jemoncmpauuu.

H3meHenue Temneparypsl Npu aauadaTuueckoM paciIupeHmH.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEIUIOEMKOCTEN BEIIECTB.



CriocoObl U3BMEHEHHS] BHYTPEHHEHW SHEPTHH.

HccnenoBanue aquabdaTHOro mporecca.

KomrbroTepHbie MOAENN TEIUIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mporecca.

N3ydeHne B3aMMOCBS3UM DHEPTHM MEXKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbl KUIIEHUS )KUIKOCTEN.

Tema 3. Azpecamnuie cocmoanusn eeujecmea. Dazoewvie nepexoowl.

[TapooOpa3oBanne u koHAeHcamus. lcmapeHue w KureHwe. Y AenbHAs
TEIJI0Ta MapooOpa3oBaHU.

HacblllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JAABJIEHUS HACBIIIEHHOTO IIapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACHIIIIEHHOTO TTapa. 3aBUCUMOCTh TEMIIEPaTyphl KATICHUS OT JaBICHUS
B JKUJIKOCTH.

BnaxxnocTts Bo3myxa. AGCONIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucraminueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. [lmaBneHne W Kpuctaud3auusd. YJI€JIbHAs TEIJIOTa IUIABJICHUS.
CyOmmmariusi.

JHedopmaruu TBEpAOTO Tena. Pactskenue u cxarue. Casur. Moayns FOwnra.
[Ipenen ynpyrux aedopmarui.

TemoBoe pacimMpeHue KUAKOCTEH U TBEPABIX Tell, OObEMHOE M JIMHEWHOE
pacuimpenrie. AHrapMOHHU3M TEIUJIOBBIX KOJI€OaHMI YacTHUIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PAaCIIUPEHHUS TN (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHEPTUH B (Pa30BBIX Mepexoax.

VYpaBHeHue TersioBoro OanaHca.

[ToBepxHoctHoe HatspkeHHE. KodaphuilmeHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBienus. /[apieHue noa KCKPUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlammaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI:  KUIKHUE
KPUCTAJLTbI, COBPEMEHHbBIE MATEPHUAIIBI.

Jemoncmpayuu.

TernnmoBoe pacmmpeHue.

CBONCTBA HACBIIICHHBIX MTAPOB.

Kunenue. Kunenne npy nOHM>KEHHOM JaBJICHUH.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSHKCHUSI.

OMNBITHI C MBUIBHBIMU TUIEHKAMU.

CmaunBaHue.



KanwnsipHsle sBIECHHUS.

Moaenu HeHbIOTOHOBCKOM JKUJIKOCTH.

Crioco0bl U3MEpPEHUS BIAKHOCTH.

HccenenoBanne HarpeBaHus U TUIABJIEHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buasl nepopmarmii.

Habmronenue Manbix nedopmariuii.

Yuenuueckuii sxcnepumenm, nadopamopusie padoomot, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHHUS )KUIAKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IUTABJICHUS JIbJA.

N3yyeHue CBONWCTB HACBIIIEHHBIX MTAPOB.

N3mepenne aOCOFOTHOM BIIAXXHOCTH BO3JyXa M OLEHKA MacChl MapoB B
ITOMEILECHNH.

N3mepenne ko3P duiineHTa moBepXHOCTHOTO HATSYKEHUS.

N3mepenue monyns FOunra.

HccnenoBanne 3aBUCUMOCTH  JAeopMalil pe3MHOBOro obOpasima  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JjekTpoauHamMuKa.

Tema 1. Inexmpuueckoe none.

ONeKTpu3ausl Tel U €€ MpOSBICHUSA. JJNEKTpUYECKUU 3apsa. /IBa Buaa
DNEKTPUYECKUX 3apsaaoB. [IpOBOAHMKHM, IHMAJIEKTPUKH W IOJYyIPOBOJHUKH.
DOneMeHTapHbId JJIEKTPUYECKUN 3apsii. 3aKOH COXPAaHEHHS 3JIEKTPUUYECKOTO
3apsja.

BsaumopaeiictBue 3apsanoB. Toueunsie 3apsaapl. 3akoH Kymnona.

DJekTpudeckoe nojue. Ero neicTBue Ha AlIEKTPUUYECKUE 3apsiibl.

Hampspk€unocts  anektpuueckoro  moss.  [IpoOubiit  3apsin.  Jlunuwm
HaNpsHKEHHOCTH 3JIEKTPUYECKOTO MouIst. OTHOPOJHOE 3JIEKTPUYECKOE TOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO ITOJIsA. Pa3HOCTH MOTEHIMAIOB U
HanpspkeHue. [loreHnmanbHas SHEpPrus 3apsAna B AJIEKTPOCTATHUYECKOM IIOJIE.
[ToTenman anexkTpocTaTuueckoro nojs. CBsa3b HANPSKEHHOCTHU MOJIS U PA3HOCTH
NOTEHIMATIOB JUJISl DJIEKTPOCTATUYECKOrOo Moy (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[TpyuHIMI CyNepIIO3UIIMY dJIEKTPUYECKHUX TOJIEH.

[Tone Ttoweunoro 3apsiga. Ilonme paBHOMepHO 3apspkeHHOM cdepwl. [lone
paBHOMEpPHO 3apshHKEHHOro mo o0BEMY 1mapa. [lome paBHOMEPHO 3apsKEHHOM
OECKOHEYHOW TUIOCKOCTU. KapTuHBl JMHUN HANpsXKEHHOCTHM 3TUX MOJEH H
SKBUIOTCHIIMAIBHBIX [IOBEPXHOCTEM.

IIpOBOAHUKH B DJIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHS 3apsALI0B.

JIMDJIEKTPUKK B 3JIEKTPOCTATHYECKOM  IIOJIE. Jusnexrpruyueckas
ITPOHUIIAEMOCTh BEIIECTBA.



KonnencaTop. DnekTpo€MKOCTh KOHAEHCATOpa. DNEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOopa.

[TapatenpHOE coeqMHEHNE KOHAEeHCAaTOpoB. [locnenoBarenpHOE COEIMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHJEHCaTopa.

JIBrKeHHe 3apsKEHHOM YaCTULBI B OTHOPOIHOM JJIEKTPUYECKOM TIOJIE.

TexHuyeckue yCTpOHWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: AJIEKTPOCKOII,
AIEKTPOMETpP, DIEKTPOCTATHYECKas 3allUTa, 3a3€MIJICHHE BJIEKTPONpUOOpOB,
KOHJIeHcaTophl, TeHepaTop Ban ae ['paada.

Jemoncmpayuu.

Y CTpONCTBO U MPUHIMUI ACHUCTBUS JJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3APSKEHHBIX [HAPUKOB.

DJIEKTPUYECKOE TMOJIE ABYX 3aPSKECHHBIX MIIIACTUH.

Mopens asekTpocTaTudeckoro reaeparopa (Ban ae I'paada).

[IpOBOJHUKH B IIEKTPUUECKOM IIOJIE.

DnekTpocTaTuyecKas 3amuTa.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA MOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIH
IJTACTHH, PACCTOSIHUS MEXIY HUMU U JTUAJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3JIEKTPUYECKOrO MO 3apsSKEHHOTO KOHJEHCATOPA.

3apsKa 1 pa3psika KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol, npaKmuxKym.

OneHka cui B3auMOJEHCTBUS 3apsKEHHBIX TElL.

HabGnronenue npeBpallieHust SHEPrUu 3apsKEHHOT0 KOHASHCAaTOpa B SHEPTHUIO
U3ITy4YEHHS CBETOIUOAA.

W3yuyeHnue npoTekaHusl TOKa B LEMHU, COIEPKAIIECH KOHAEHCATOpP.

Pacnipenenenue pa3HOCTH MOTEHIIUAJIOB (HampspKEeHUsT ) npu
IIOCJIETOBATEIbHOM COECIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannwlii 31eKmpuyeckKuil mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBusl CyIlIeCTBOBAaHUS MOCTOSHHOTO JJIEKTPUYECKOTO TOKa. VCcTOUHMKH
toka. Hanpsxenne U u DJ1C €.

3akoH Oma aJ1d yyacTKa LEu.

DNEeKTpUYECKoe CONPOTHUBJICHUE. 3aBUCUMOCTh COMPOTUBJICHUS
OJIHOPOJAHOTO MPOBOJHHUKA OT €ro JUIMHBI U IUION[AAU TONEPEYHOTO CEUECHUSI.
VY nensHOE CONPOTHUBIICHHUE BEILIECTBA.

[locnenoBarenpHOE, MapalieIbHOE, CMEIIAHHOE COCIWHEHHUE ITPOBOJHUKOB.
Pacuér pazBeTBiEHHBIX dekTpuueckux 1emnen. [Ipasuna Kupxroda.



Pa6ora snexrpuyeckoro Toka. 3akoH Jlxoyns—Jlenua.

MOMHOCTD 3JIEKTPUYECKOr0 TOKa. TemioBas MOIIHOCTb, BbIAEISEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COIPOTHUBJIIEHHWE HCTOYHMKA TOKa. 3akoH Oma 14
MOJTHOW  (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHUKA TOKA.
KopoTtkoe 3aMbikanue.

KonzeHncaTop B 11enu MOCTOSIHHOT'O TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE ITPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUHK AIEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

N3mepeHre CUITbl TOKA U HAMPSHKEHUSL.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKa OT HANpsDKEHMS Il PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOMOMA.

3aBUCHUMOCTh CONPOTHUBJIEHUS UWJIMHIPUYECKUX NPOBOJHHUKOB OT JJIUHBI,
IUIOLIAU TIOTIEPEYHOr0 CEYEHHS U MaTeprara.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONPOTUBJIEHUS IPHU MIOCTOSSHHOM
HaIpPsHKCHUH.

[Ipssimoe n3zmepenne I/IC. KopoTkoe 3aMblKaHN€ rajJbBAHUYECKOTO DJIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTHUBIICHUSI.

Crioco0sI coenMHeHUs1 UCTOYHUKOB Toka, DJIC GaTapeii.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEXIY IOJIOCAMU MCTOYHHMKA TOKA
OT CHJIbI TOKA B LIEIH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol, npaKmuxKym.

HccnenoBanne CMEMAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COPOTHBIICHHS IPOBOJHUKOB.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT HANpsDKEHUS I JIAMITBL
HaKaJIUBaHMUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenrie D/1C 1 BHYTPEHHETO COMPOTUBIIECHUS UCTOYHHUKA TOKA.

Uccnenosanue 3aBucuMoctu IJ[C rajibBaHHMYECKOrO 3JEMEHTa OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3HOCTH MOTEHIHUAIOB MEXAY IOJKOCAMH HCTOYHHKA TOKA
OT CHJIbI TOKA B LIEIIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIHOCTH UCTOYHUKA TOKA OT CUJIbI
TOKaA.

Tema 3. Toku 6 paziuyunslx cpeoax.

DNeKTpuYecKkass MPOBOAUMOCTh  PA3JIWYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPJBIX METAIOB. 3aBUCUMOCTb CONPOTHUBJIEHUS METAJNIOB OT
TemMriepaTypbl. CBEpXIpOBOAUMOCTb.



DneKkTpuYeCcKuid TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITyYKOB.

[TonynpoBOIHHKMY. CoOcTtBeHHass U IIpUMECHasi  MPOBOJAUMOCTD
NOJynpoBOIHUKOB. CBoMcTBa p—n-niepexoaa. [1omynpoBoiHUKOBBIE TPUOOPBHI.

OIEKTPUYECKUM TOK B DJIEKTPOJIUTAX. DJIEKTPOJMTHYECKAs JTUCCOLUALINS.
Dnektponuns. 3akoHbl Dapaaes s JIEKTPoIu3a.

DJIeKTpUUeCKUil TOK B ra3zax. (CaMOCTOSTEIbHBIM M HECAMOCTOSTEIbHBIN
paspsan. Paznuynelie TUIIBI caMOCTOSATENBHOIO paspsaa. Momuus. [nazma.

TexHuyeckue yCTpPOMCTBA M NPAKTHYECKOE IPUMEHEHHWE: Ta30pa3psaHbIe
JamIbl, AJIEKTPOHHO-Iy4eBas TpyOKa, IOJYNpPOBOJHUKOBBIE NPUOOPBL: JHOM,
TPAH3UCTOP, (POTOAMOA, CBETOAMO[, TalbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIIJIABKA AJIFOMUHUSA, dJIEKTPOHHAS! MUKPOCKOIIUSL.

Hemoncmpauyuu.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTE AJIEKTPOIIUTOB.

3akoHsl 3nekTposin3a dapanes.

HckpoBoit pa3psaa ¥ IPOBOAUMOCTD BO3AYXa.

CpaBHEHHE MPOBOJAMMOCTHA METAJJIOB U MOIYTIPOBOJIHHUKOB.

OaHOCTOPOHHSIS IPOBOAUMOCTD AHO/A.

Yuenuueckuii sxkcnepumenm, nabopamopmnsie pabomol, npaKkmuxKym.

Hab6mronenue amexkTponmsa.

N3mepenne 3apsaa OITHOBAJIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTM  COIIPOTHUBIICHHMSI — TEPMOpE3UCTOpa  OT
TEMIIEpaTypBhI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOAA.

Du3nyecKuil NPaAKTUKYM.

Crioco6s1 n3MepeHust GU3NYECKUX BEIMYUH C UCIIOJIb30BAHUEM aHATOTOBBIX
U HU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CUCTEM.
AOGCOIOTHBIE I OTHOCUTEIIbHBIE MOIPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEIUYUH.
O1eHKa rpaHull MOTPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HWCCIECAOBAHUN  3aBUCHUMOCTEU
bu3nyecKnx BEIMYMH, MPOBEpPKa MPEATIOKEHHBIX THMOTE3 (BBIOOp U3 pabdor,
ONMCAHHBIX B  TEMAaTUYECKHUX  pasjenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM)).

MexnpeaMeTHbIe CBSA3M.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 10  kmacce
OCYILECTBIISIETCA C YUYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nOHAMUA, C6A3AHHBIE C USYUEHUEM MEMOO006 HAYUHO20
no3nanuA: SBICHWE, HAyYHBIN (DaKT, THMOTE3a, (U3NYECKas BEIUYUHA, 3aKOH,



Teopusi, HAOIIOJEHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUH, U3MepUTEIbHbIE TPUOOPHI, Iu(poBas 1abopaTopusl.

Mamemamuxka: peumieHue cuctemMbl ypaBHeHMH. JluHeitHas ¢QyHKUuS,
napaboJia, ruriep0oia, ux rpaduku U cBorcTBa. TpuronoMmerpuueckue QyHKIUU:
CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
BekTophl 1 MX MPOEKIUH HAa OCU KOOPJUHAT, CI0KEHUE BEKTOPOB.

Buonozua: mexannieckoe NBIKEHHUE B )KUBOU mpupoe, 1uddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPTaHM3MOB, TEIJIOBOE 3arpsS3HEHHE OKPYKAIOIMICH CpPEIbl,
yTHWIM3auus OHWOOPraHMYEeCKOro TOIUIMBA JJisi  BBIPAOOTKH «TEILIOBOI» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSKEHUE U KAMUJUISIPHBIC SIBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOECHUE aTOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIyYeHHWE HaHOMATEePHaJIOB, TEIJIOBbIC
CBOMCTBA TBEPABIX TeJI, KUAKOCTEN U ra30B, )KUJIKUE KPUCTAILIIbL, AIEKTPUUECKUE
CBOMCTBA METAJJIOB, 3JIEKTPOIUTHUECKASI TUCCOLIMALINS, TaTbBaHUKA, DIIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocusa: npeoOpa3oBaHUE IBUKEHUU C HMCMIOJIb30BAHUEM MEXAHHU3MOB,
y4€T CyXOro M JKHMJIKOTO TPEHUS B TEXHUKE, CTATHUYECKUE KOHCTPYKIIMH
(KpOHIITEWH, peméryaThle KOHCTPYKIMHU), MCIOJIB30BaHNE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHHUKE (THPOCKOI, BOJAOMET U JAPYTUE), TBUTATEIh BHYTPEHHETO
cropaHnusi, napoBasi TypOrHa, ObITOBOI XOJIOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
NOJlyYEHUs COBPEMEHHBIX MAaTEpHUajoB, B TOM YHCIE HaHOMAaTepUaloOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKasl 3alllUTa, 3a3€MJICHHE DJIECKTPONpUOOpPOB,
ra3opaspsHbIe JaMIIbl, TOTYIIPOBOJHUKOBBIE TPUOOPHI, raTbBaHUKA.

11 KITACC

Pa3znen 4. JjekTpoauHamMuKa.

Tema 4. Maznummnoe no.e.

B3anmoneiicTBUe NOCTOSIHHBIX MarHUTOB H©  MPOBOJHHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM WHAYKUMH. [IpuHOMO cyneprno3unuu
MArHUTHBIX TTOJIeH. JIMHMM MarHUTHOM UHAYKIWH.

MarnuTtHOe Moj€e MPOBOJAHHKA C TOKOM (TIPSIMOTO MPOBOAHHMKA, KATYIIKA U
KpyroBoro Butka). OnsIT Dpcrena.

Cuiia Amniepa, €€ HarpaBJIEHHE U MOIYJIb.

Cuna Jlopenua, €€ HanpaBJIeHUE U MOAYJIb. JIBM)KEHUE 3apsSKEHHON YaCTHUILIbI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cuibl JlopeHiia.

MarnutHoe nose B Beniectse. DeppomMarHeTuky, napa- U 1MaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa H TCXHOJIOTMYCCKHUC TIPOLECCChI: IIPUMCHCHHC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TE€CTeP-MYJIbTUMETD,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTENN JIIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna 7uHMI  WMHOYKOMM  MAarHATHOTO  IOJSL  IOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KaptrnHa nMHUN MarHUTHOW UHAYKIUU MO JUIMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOI'O TPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoseiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cumbl JIopeH1a HA MOHBI JEKTPOJIUATA.

HaGmronenue aBukeHus mydka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS ANEKTPOUZMEPUTEIBLHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopusie padomot, nPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanne CBOMCTB heppOMarHETHKOB.

HccnenoBanue AeMCTBUS MOCTOSIHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl AMmnepa.

N3ydenne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenrne MAarHUTHOW MHAYKIIMA HA OCHOBE U3MEPEHUS CUJTbI AMIiepa.

Tema 5. Inexmpomaznumnan uHOyKuus.

SIBiieHMEe DNEKTPOMAarHUTHOM MHAyKUMH. IIOTOK BekTOpa MarHUTHON
uHaykiuu. OJIC wmHAOyKuuu. 3aKOH 3JIeKTpoMarHUTHOW wuHaykuun Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Dyko.

OJIC mHAyKUMM B TPOBOJHUKE, JIBIKYIIEMCS B OJHOPOAHOM MarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika WMHIYKTUBHOCTM B LENW IMOCTOSHHOTO TOKAa.
Ssnenne camounaykuuu. IJ1C caMOMHIYKIIUH.

DHEprusi MAarHUTHOTO TMOJIS1 KATYILIKU C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHuueckue yCTpOMCTBAa M TEXHOJOTMYECKUE IPOLIECCHI: MHIYKLIMOHHAsS
€4b, COJICHOU], 3aIIUTA OT JEKTPUALMHU TEJI IPU ABUKECHUHA B MATHUTHOM I10JIE
3eMJIu.

Jemoncmpauuu.

HabGntonenue siBieHus 3J€KTPOMAarHUTHONW WHTYKIIUU.

Uccnenoanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenne MarauTa B alFlOMUHHAEBON (MEHOW) TpyOe.

SIBiieHMEe cCaMOMHIYKIINH.

Uccnenosanue 3aBucuMoctu DJIC caMOMHIYKIIUHM OT CKOPOCTH HM3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, nPAKMUKYM.

HccnenoBanue sSIBICHUS JIEKTPOMArHUTHOM MHTYKIIUH.

OmnpeneneHre WHIYKIIUM BUXPEBOTO MAarHUTHOTO TMOJIS.

HccnenoBanue siBJICHUS] CAMOWMHTYKITUH.

COopka MoJieNr 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kosie6banusi M BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KomnebarensHas cuctema. CBOOO HBIE KOJIEOAHHUS.

[Mapmonundeckue kosiebanus. KnHematnueckoe M JIMHAMHUYECKOE OIHMCAaHHE.
DHepreTruuecKoe ONMMcaHrue (3aKOH COXPaHCHMsI MEXaHW4YeCKOW »Hepruu). BeiBoa
JTUHAMHAYECKOTO OMUCAHNS TAPMOHMYECKUX KOJIeOaHUH U3 UX DHEPTETUIECKOTO U
KUHEMaTHYECKOTO OIMCAHUS.

Ammutyna u (aza konebanuii. CBsI3b aMIUIMTY]IBI KOJICOAHUN HCXOJTHOM
BEJIMYMHBI C aMIUTUTYIaMH KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHS.

[lepmon m dacrora koneOanuii. [lepmom mambix CBOOOAHBIX KoJeOaHUM
MaTEeMaTUYeCKOro MasTHHKA. llepros cBOOOAHBIX KoOJeOaHWA TIPYKUHHOTO
MasTHHKA.

[TonsaTue o 3aTyxaromnmx Kojaebanusax. BelHyK1eHHbIe KojieOanus. PesoHaHc.
Pe3onancHas kpuBas. BimsHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHHS.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHYECKHUE MTPOLIECCHI: METPOHOM, YaChl,
Kadelld, My3bIKaJbHbIE HHCTPYMEHTHI, celicMorpad.

Jemoncmpauuu.

3amnuch K0ae0aTeIbHOTO ABKEHHUS.

HaOnronenune He3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJICOaHUM rpy3a Ha HUTH OT
aAMILTATYIbI.

HccnenoBanue 3aTyXarmux KojaeOaH!il 1 3aBUCUMOCTHU TIePHO0/1a CBOOOTHBIX
KOJIeOaHUM OT CONTPOTHUBJICHUS.

HccnenoBanme konebaHuii Tpy3a HA MACCUBHOM TMPYKHUHE C IEIBIO
dbopmMupoBaHUs IPEACTaBICHUN 00 UAcaTbHON MOJEIHN MPY>KUHHOTO MasTHUKA.

3aK0H COXpaHEHUs YHEPTUU TIPHU KOJICOAHUSIX TPy3a HA MPY>KUHE.

HccnenoBanne BEIHYXICHHBIX KOJICOAHUI.

Habmronenue pezonanca.

Yuenuueckuii sxcnepumenm, nadopamopusie padomot, nPAKMUKYM.



W3mepenue mnepuona CBOOOJHBIX KOJIEOAHUN HUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

N3ydeHne 3aK0OHOB ABM)KEHUS T€JIa B X0/1€ KoeOaHU Ha yIpyroM IMoJiBEce.

N3yuenue ABUKEHUS HUTSHOIO MAsTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yobIBaHUS aMIUIUTY bl 3aTyXalOLUX KOJCOAHUH.

HccnenoBaHue BbIHYXKJIEHHBIX KOJIEOaHUI.

Tema 2. Inekmpomaznumnele Koiedanus.

Konebarenbuplii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B
UAcaIbHOM KoJsieOaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHcaTopa ¢ aMIUTUTY0W CHJIBI TOKa B KOJIeOaTeTbHOM KOHTYPE.

3aKOH COXpaHEeHHs SHEPTUU B UCATILHOM KOJIeOaTeTbHOM KOHTYDE.

3aryxaromue AIIEKTPOMATrHUTHBIE Kosie0aHusl. BoinyxeHHBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHus.

[lepemeHHbI1 TOK. MOIDHOCTH IEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JEHCTByIOIIEEe 3HAUYEHHWE CHUJIBI TOKAa W HANpSOKEHHs MpH pa3iuyHoOu (dopme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHMU.

CuHycOMIAIBHBIA TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTylIKa
WHIYKTUBHOCTH B LIENM CHUHYCOMJAIBHOTO IIEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpspKeHUN.

Wneanvubiii  Tpanchopmarop. IlpousBonactBo, mepegadya U MmoOTpeOIeHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKUE PHUCKHA TpU IPOU3BOJACTBE 3JeKTpo3Hepruu. KynbTypa
VCIIOJIB30BAHUS JIEKTPOIHEPIUH B IIOBCEAHEBHOM JKU3HU.

TexHUYEeCKUE YCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: SJIEKTPUUYECKUIA
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU 3JIEKTPOIepeay.

Jlemoncmpayuu.

CBOOOHBIE ANIEKTPOMArHUTHBIE KOJIEOAHNUS.

3aBUCHUMOCTB YaCTOTHI CBOOOAHBIX KOJICOAHUI OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMmsl 31€KTPOMArHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXaroIMX IEKTPOMArHUTHBIX KOJIeOaHU.

Mopaeinb 371€eKTPOMarHuTHOIO FeHEPaTopa.

BbIHYX/I€HHbIE CHHYCOMIAJIbHBIE KOJIEOaHHUs.

Pe3uctop, kaTylika MHAYKTUBHOCTH W KOHJEHCATOp B LEMU NEPEMEHHOIrO
TOKaA.

Pesonanc mnpu mociaenoBaTeNIbHOM COEAVMHEHUM PE3UCTOpPA, KATYLIKH
WHIYKTUBHOCTH M KOHAEHCATOpA.

Y CTpOWCTBO ¥ IPUHITUI ICUCTBHUS TpaHCHOpMaTopa.



Mopeinb TuHUN 3IEKTPOIIepEaauH.

Yuenuueckuii 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

Nzyuenue Tpancopmaropa.

HccnenoBanne NMEPEMEHHOrO0 TOKAa 4Yepe3 MOCIIEIOBATENIBHO COCIUHEHHBIC
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

Habmonenune 35eKTpoMarHuTHOro0 pe3oHaHca.

HccnenoBanue paboThl HICTOUHUKOB CBETA B LIEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60JIHDL.

MexaHnueckue BOJIHBI, YCIOBHS UX pacnpocTpaHeHus. llomepeunsie wu
MPOJOJBbHBIE BOJHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHWs W [JIMHA BOJIHBL.
CBolicTBa MEXaHHYECKUX BOJIH: OTpPaXCHHE, MpeJoMIIEHHE, WHTep(epeHus u
mudpakims.

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

[IIyMoBoO€E 3arpsi3HEHUE OKPYIKAIOIIEN CPEBI.

DONEeKTPOMarHUTHBIE BOJHBL. Y CIOBHUSl M3IYYEHUS AJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opueHTanusi BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXX€HUE,  IPEIOMIICHUE,
noJisipu3anusi, tHTeppepeHuus u nudpaxius.

[[Ixana 3MEKTPOMArHUTHBIX BOJIH. [IpHUMEHEHHE B3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUIIBI paIUOCBA3U U TENEBUCHUA. Pagnonokanus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHNE OKPYKAFOIIECH CPEIbl.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE TPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBI, pajiap, paJuonpuéMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBYU-neus,
yJIbTPa3ByKOBas JTUAarHOCTHKA B TEXHUKE U MEIULINHE.

Hemoncmpauyuu.

OOpazoBaHue ¥ pacCIpOCTPAHEHUE NONIEPEUHBIX U IPOAOIbHBIX BOJIH.

KoneOb:mromnieecs Te10 Kak MICTOYHUK 3BYKa.

3aBUCHUMOCTb JJTMHBI BOJTHBI OT YaCTOTHI KOJIeOaHUH.

HabGnrogenue otpaxeHus: U IpesIoMICHUSI MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnu u AUPpaKkIimi MEXaHUIECKIX BOJIH.

AKyCTHUYECKHUI pE30HAHC.

CBolicTBa yabpTpa3ByKa M €ro IPUMEHEHHUE.

HaGnrogenue cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C AMIUIMUTYIOW WU
4acTOTOM KOJIeOaHMIA.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)KeHUe,
npesoMIIeHUE, Nospu3anus, Tudpaxuus, HHTepGepeHIIHs.

Oo6nHapyxeHue nHHPAKPACHOTO U YIbTPadUOIETOBOIO U3ITYUEHUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.



M3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE PACIIPOCTPAHEHUE CBETA B OTHOPOAHOU cpexe. Jlyd cBera.
ToyeuyHbIli ICTOYHUK CBETA.

OTtpaxeHue cBera. 3aKOHbI OTpaxkeHusi ceta. [locTpoeHne n300paxeHUil B
iockoM 3epkaie. Cepuyeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUSI CBEeTa. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHus. OTHOCHUTEIBHBIN MOKA3aTeNb NpesioMiieHUs . [I0CTOSIHCTBO 4acTOTHI
CBETa U COOTHOILECHUE JJIMH BOJIH IMPHU IEPEXO0J€ MOHOXPOMATHYECKOTO CBETa
yepes rpaHully paszesna JByX ONTHYECKUX CPeEN.

Xon nmyweit B mpusme. [ucnepcusi cBeta. CloKHBIM cocTaB 0enoro cmeTa.
IBer.

ITotHOE BHYTpeHHEe oTpaxeHue. [IpenenbHblid yroij IMOJHOTO BHYTPEHHETO
OTPaKEHHSI.

CoOuparoriie ¥ pacceuBaronue JUH3BL. ToHKas juH3a. DoKycHOe
paccTosiHUE M ONTHYECKas CHJa TOHKOW JIMH3bL. 3aBUCUMOCTH (HDOKYCHOTO
paccTosiHusl TOHKOW cepuueckoi JUH3bI OT €€ TeOMETPUM U OTHOCUTEIHLHOTO
MOKA3aTeNs MPETOMIIEHUS.

@opmyJsia TOHKOU JIMH3BI. Y BEIUYEHUE, JaBAEMOE JINH30M.

X0 Jy4a, IpOLIEAIIEro JIMH3Y IMOJ ITPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontu4yeckor ocu. IlocTpoeHne wu300pakeHWM TOYKM U OTpe3Ka IMPsSMOU B
COOMPAOIIMX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. [71a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTHA T€OMETPUUECKON ONITHKHU.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBusi HaOMOAEHUST MAaKCUMyMOB M MHUHHMYMOB B UHTEpP(HEPEHIIMOHHOU
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepnl KilacCHYECKHX
UHTEP(PEPEHITMOHHBIX CXEM.

Judpakums cBera. JludpakumonHas pemeéTka. YCIOBHE HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  MAJ€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEHIETKY .

[lonspusanus cBera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: OYKH, JyIa,
nepucKkomn, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEHIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIICHHS CBETA.

HaGmronenue moiHOro BHyTpeHHET0 OTpaykeHus. Mojiesib CBETOBO/IA.

HccnemoBanne xoJa CBETOBBIX IIYYKOB 4Ye€pe3 IUIOCKOMApalIeNIbHYIO
IUIACTUHY U MIPU3MY.

HccnenoBanue CBOMCTB N300pakeHUM B JIMH3AX.

Mojaenu MUKPOCKOTa, TEIECKOIIA.

Hab6mronenue naTepdepeHinm cpeTa.

HaOmronenne 1iBETOB TOHKHUX IIEHOK.

HaOmronenue nudpakiuu cBera.

N3ydenne nudpakiimOHHON PEIIETKY.

Hab6monenue qudpakiimOHHOTO CIIEKTpA.

Hab6mronenue aucnepcun cBeTa.

HabGnronenue nosnsipusaiuu cBeTa.

[IpumeHeHre noSIpOUA0B 7Sl U3YUEHUSI MEXaHUYECKUX HAIPSHKSHU.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomol, npaKmuKym.

M3mepenne nokazarens IpeoMICHHUS CTEKJIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
IpPUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOr0 pacCTOSTHUS PACCEUBAIOIINX JTHH3.

[Tonydenue n3o00paxkeHus B CUCTEME U3 TJIOCKOTO 3€pKaJia U JIMH3BI.

[Tonyuenne n3o00pakxeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue T€IEeCKOMUYECKUX CUCTEM.

Hab6mronenue audpaxkiuu, tHTEpPEPEHIINN U MOISIPU3aLUU CBETA.

N3yuenue nonspusaiy cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUIICKTPUKA.

N3yuenune naTepdepeHITNH JIa3epHOT0 U3ITYUSHHUS Ha ABYX MIEISIX.

Hab6nronenue aucnepcun.

HabGmronenue u uccnenoBanre qupakiiMOHHOTO CIIEKTpA.

W3mepeHne IIMHbBI CBETOBOU BOJIHBI.

[Tomydyenue crnexTpa U3IydeHHUS CBETOIMOJA MPH MOMOIIN AU(GPAKITMOHHON
PELIETKH.

Pa3znes 6. OcHOBBI ClIeIUAJIBHON TEOPUH OTHOCUTEIBbHOCTH.

['paHuipl  OPUMEHMMOCTH  KJIacCMYeCcKOoW  mexaHuku.  Iloctynatsl
CIEIHUAIBHON TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  wmHTepBal.  [IpeoOpasoBanus  Jlopenta.
YcnoBue npuurHHOCTA. OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMeEJICHUE
BPEMEHU U COKPALEHUE JITTUHBI.

DOHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTULIbL. DHEPTHS
MTOKOSI.



TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3apsKEHHBIX YACTHIL.

YyeHnueckuil SKCIIepUMEHT, J1a00paTOpHbIE paOOThI, TPAKTUKYM.

OnpeneneHve MMIYJbCa W DHEPIUU  PEISTUBUCTCKUX dYacTull (IO
doTorpadusiM TPEKOB 3apSIKEHHBIX YACTULl B MATHUTHOM T10JI€).

Pasznea 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-60ano60it 0yaiusm.

PaBHOBecHOE TemIOBOE U3NIydeHHE (M3JIydeHUe aOCONIOTHO YEPHOTO Tela).
3akoH cMmemenus Buna. 'unore3a [Iimanka o kBanTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dororddext. Onbitel A. I'. CroneroBa. 3akonsl potodrddexra. YpaBHeHHE
OunmTenHa 11 pororddexra. «KpacHas rpanunia» dhotodrddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJICHME CBETa Ha abCOJIIOTHO
MOTJIOIIAIONIYI0 M a0COJIIOTHO OTpaXkaroulyro mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BousiHoBbIE cBOMCTBA yacThll. Bonnsl ne bpouns. [[nuna BonHb! ae bpoins u
pazMepbl 00JacTH JIOKAJIM3allMM JBWXKYyLIeicss yactuipl. KopmyckynspHo-
BOJIHOBOM Jyanu3M. Judpakius 31eKTpPOHOB Ha KpUCTasUIax.

Crneunduka uzmepenunit B Mukpomupe. COOTHOULIEHUS HeomnpeaeaéHHOCTEH
['eit3enOepra.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHME IIPOLIECCHI: CIIEKTPOMETD,
dboTosneMeHT, (OTONATUYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®otordh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM TUTACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (oTodddeKTa.

HccnenoBaHue  3aBUCUMOCTH  COIIPOTHMBIICHHMS  TOJYIPOBOJHUKOB — OT
OCBELIEHHOCTH.

Ceeroauog.

Conneunas Oartapes.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

Hccnenoanue Gorope3ncropa.

N3mepenue nocrosinHol [lnanka Ha ocHOBe uccienoBanus Gorordgekra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO/T OT HAPSKEHHUS.

Tema 2. @usuka amoma.

OneITBl IO KCCIEAOBAHUIO CTpPOEHHs aroma. [limaHerapHas Monenb aToma
Pezepdopna.

[Toctynatel bopa. U3nydenue u nornomieHue GOTOHOB MPU NMEPEXOE aTOMa
C OJTHOTO YPOBHSI DHEPTUM HA IPYTOM.



Bunsl cnektpoB. CrieKTp ypOBHEN 3HEPrUU aTOMa BOJOPOJA.

CrnoHTaHHOE U BBIHYXJICHHOE U3JyueHue cBeTa. Jlazep.

TexHuyeckue yCTpOMCTBA U TEXHOJOIMYECKHUE IPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBI KOMIIBIOTED.

Jemoncmpayuu.

Monens onbiTa Pezepdopa.

HabGnronenue TMHENYaThIX CIIEKTPOB.

YCTpOHCTBO U IEUCTBUE CYETUYMKA HOHUZUPYIOIIMX YACTHII.

Ornpenenenne JIMHbI BOJHBI JIJA3EPHOTO U3JIYYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuxKym.

Hab6mronenue nuHegaToro crekrpa.

HccenenoBanne CnekTpa pa3pekeHHOTO aTOMapHOTO BOJAOPOJA U U3MEPEHUE
noctosiHHoM Punbepra.

Tema 3. Duszuka amomnozo A0pa u IJ1eMeHMAaAPHbLIX YACMUY,

Hyxnonnas monens sinpa I'eitzenGepra—Banenko. 3apsia sapa. MaccoBoe
yucno sapa. M3oronsl.

PamuoaktuBHOCTh. Ajbda-pacnaj. OJEKTPOHHBIM M TO3UTPOHHBIA OeTa-
pacnan. ['aMmma-u3nydeHue.

3aKOH pPaJuOaKTHUBHOTO pacnaja. PaauoakTHBHBIE H30TONBI B TPUPOJE.
CBoiicTBa MOHM3HUPYIOLIETO W3JIy4eHUs. BiusHue paJnoakTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN (OH nznyuenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sjipe. SnepHbie cuibl. JledekT Maccsl sapa.

SAnepusble peakuuu. [lenenue u cunres saep. Anepueie peaktopsl. [IpobGnembl
YIPaBISIEMOr0 TEPMOSIIEPHOTO CHUHTE3a. ODKOJOTHYECKUE aCIEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

MeTonbl perucTpauuy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHII.

@DyHIaMEHTAJIbHBIE B3aUMOJACHCTBUA. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenue o CrannapTHOi Mojenu. KBapk-rimrooHHas MOJENb aJpOHOB.

®usuka 3a npenenamu CranmapTHod Mojaenu. TémHas Martepuss U TEMHas
DHEPTHUS.

EnunnctBO u3znyeckoil KapTUHBI MHpA.

TexHU4ecKue yCTpoiCTBa U TEXHOJIOTHYECKHE MTPOLIECCHI: JO3UMETP, KaMepa
BunbscoHna, saepHbIi peakTop, TEPMOSIIEPHBIA peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAas ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuxKym.

HccnenoBanue TpekoB yacTull (1o roToBbIM (poTorpadusim).

HccnenoBanue paaroakTUBHOIO (hOHA C UCIIOJIB30BAHUEM JJO3UMETPA.

N3yuenue norioieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3zges 8. JiieMeHTHI aCTPOHOMMHU M ACTPOPU3UKH.



Otanbl pa3BUTUS acCTpoHOMHUH. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYECHUE
acTpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKH JJISI OOBSICHEHUS TPUPOJIBI
KOCMUYECKHX 0ObEKTOB.

Meronel aCTpOHOMHYECKHX HcciaeqoBaHui. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIbI, PaIUOTEIECKOIIbI, BHEATMOC(hEpHAasi aCTPOHOMHUS.

Bun 3Bé3gnoro Heba. Co3Be3qus, sSpKHE 3BE3JbI, IUIAHETHI, UX BUIUMOC
JIBH>KCHUE.

ConHeuHas cucrema.

Comnnue. ConmHeuHas akTUBHOCTb. Mictounuk sHeprun CoJiHia u 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. [[narpaMmma «CreKTpaJibHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3] TJIaBHOM ITOCIEIOBATEIBRHOCTH. BHYTpeHHEE CTpOoeHue
3BE31. COBpPEMEHHBIEC MPEICTABICHUS O NPOUCXOXKACHUU U 3BoIronuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxxenue u npuxenue CoJsiHLIA B
["amaktuke. Tunel ramaktuk. Paguoramaktuku v kBa3zapbl. UEpHBIE ABIPHI B Ipax
raJaKkTHUK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa06:a. Pazberanue rajnakTuk.
Teopus bonpiioro B3psiBa. PETUKTOBOE U3ITyUYCHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnanie mpoOaeMbl aCTPOHOMHH.

Yuenuueckue navnwoenus.

HabGmronenust 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUIIOKEHUH 1J1s1 OTIPEIeTICHUS MTOJIOKEHUSI HEOECHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJylIapusi U SIpKUe
3BE3/BI.

HaGmionenuss B Tenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3HBIX
CKOIUICHUU.

Du3nyecKuil NPaAKTHKYM.

Crioco6b1 n3MepeHust PU3NIECKUX BETMYUH C UCTIOJIb30BAaHUEM aHAJIOTOBBIX
U U (POBBIX U3MEPUTEITLHBIX MPUOOPOB U KOMITBIOTEPHBIX TaTYUKOBBIX CUCTEM.
AOCOIIOTHBIE U OTHOCHUTEIIbHBIE TIOTPEITHOCTU U3MEPEHHUHN (PU3NUECKUX BEIUYHUH.
OneHka rpaHull MOTPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HWCCIECAOBAHUM  3aBUCHUMOCTEU
(bu3nuecKux BEIUYMH, NPOBEpKa MPEMIOKEHHBIX TMIOoTe3 (BbIOOp U3 pPadoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUCHHYECKUH  HKCHEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM) ).

O06o0maroniee MOBTOPEHHME.



O0o01IeHrne 1 cucTeMaTH3alusl COAEpXKaHUs paslieloB Kypca «MexaHukay,
«MonekynspHas pu3uKa u TepMOJAUHAMUKAY, «DIIEKTpoIMHaMuKay», «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIIBHOM TEOPUH OTHOCHUTEIBHOCTW», «KBaHTOBas
busnKa», «IEeMEHTbl aCTPOHOMUU U aCTPODUIUKI.

Ponr ¢Qu3uku W acTpoOHOMHUHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOH cpepax NeaTeIbHOCTH YEI0BEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMUH B COBPEMEHHOM HAyYHOU KapTUHE MUPA, 3HAYEHUE OIUCATEIIHHOM,
CUCTEMATU3HUPYIOLIEH, OOBSICHUTENBHOW M  MNPOTHOCTUYECKOM  (PyHKIUI
dbuznYecKoi Teopuu, poJib PU3NIECKON TEOPUHU B (POPMHUPOBAHUY TIPEICTABICHUI
0 pusznuecKkoi KapTUHE MUpPa, MECTO (PU3NUYECKON KapTHHBI MUpA B OOIIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOIE.

MexnpeaMeTHbie CBSA3M.

N3yuenne kypca ¢usuku yrayoméHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YUYETOM COJNEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3EM C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUHU, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule nOHAMUA, CEAZAHHBIE C U3YYEHUEM MEMO008 HAYUHO20
NO3HAHUA: SBICHUE, HAY4YHbIH (akT, runoresa, (u3nyeckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, IUPPOBast TaOOpaATOPHUSL.

Mamemamuka: peuIeHUE CUCTEMbl YpPAaBHEHHW. TPUTrOHOMETPUYECKHE
(GYHKIIUN: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO. BEKTOPBHI M MX MNPOEKIMH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB.
[TpousBoaHble 3nemMeHTapHbIX (yHkuuid. [Ipu3Haku nogoOusi TPEyroJbHUKOB,
OTpeJIesIeHHE IUIOMIAIN IIIOCKUX GUTyp U 00BEMA Tel.

Buonozus: >nextpudeckue SBICHHUS B KUBOW MpUpoje, KoieOaTenbHbIe
JIBIWKEHUS B JKHUBOM NPHUPOJAE, SKOJOTMYECKHE PHUCKU TMpPHU IMPOU3BOJCTBE
JIEKTPOIHEPTHH,  JJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYJKAIOIIEW  Cpensl,
yJIbTPa3ByKOBas JMATHOCTUKA B MEIWIMHE, OINTHYECKHE SBICHUS B JKUBOU
pUpOJE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKAsA CTPYKTYpa TBEPIBIX
T€A, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

I'eocpagpua: MarHuTHBIE TIONKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
aNIeKTpoaBUraTenb SIkoOu, reHepaTtop MEPEeMEHHOTO TOKa, MHIYKUHMOHHAS IeYb,
JIMHUM 3JIEKTPOIEpeaay, 3JIEKTPOABUTATENb, pajap, PaJluONPUEMHUK, TEIEBU30D,
aHTeHHa, teiepoH, CBY-neub, ynpTpa3ByKoBas AUArHOCTHKa B TEXHUKE,



POEKIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJTHEUHasl OaTtapesi, CITyTHUKOBBIE
NIPUEMHUKH, AI€PHAsI JHEPIETUKA U DKOJIOTUYECKUE ACTIEKTHI €€ Pa3BUTHA.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETO OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATDHI

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS YyuyeOHOro mnpeaMera «Duzukay
JOJKHBI OTpaXkaTb TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHONW BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CUCTEMOW IICHHOCTHBIX
OpUEHTALIMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIECHUN, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0 0O0IleCcTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITA U ONbITA JAESITEIBHOCTU B IPOLECCE PEATU3ALMU OCHOBHBIX HANPABICHUU
BOCIIMUTATEIBHOMN JAESATEILHOCTH, B TOM YUCJIE B YACTHU:

rpaxJaaHCKOr0 BOCIIMTAHMSA:

e c(hOPMHUPOBAHHOCTh TIPAXKIAHCKOM MO3ULMK  OOydarolmerocs  Kak
aKTUBHOT'O M OTBETCTBEHHOI'O YJI€HA POCCUHUCKOTO OOIIEeCTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIECYETIOBEUECKMX TyMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO IEATEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOlIeCTBa, Y4YacTBOBaTb B CaMOYIpaBJICHWHM B 0Opa30BaTEIbLHOMN
OpraHU3alluy;

e YMEHHME B3aWMMOJEHCTBOBATH C  COLMAIbHBIMU HHCTUTYTAMU B
COOTBETCTBHUH C UX (PYHKIMSIMHU 1 Ha3HAUCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOMN U BOJIOHTEPCKOM ACATEIBHOCTH.

NATPHOTHYECKOIr0 BOCIIMTAHUSA:

e c(hOPMHUPOBAHHOCTb  POCCHICKOM IpaXKJaHCKON UJCHTUYHOCTH,
MaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHHME K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUAM
POCCHUICKHUX YUE€HBIX B 001aCTH (DU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEACHMUS,;

e CIOCOOHOCTB OILIEHUBATh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSCh Ha MOPaJIbHO-HPABCTBEHHBbIE HOPMBI M ILIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOIO;

e OCO3HAHHE JIMYHOTO BKJIA/A B IOCTPOEHHE YCTOWYMBOrO OyayIIEro.

ICTETHYECKOr0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKJIIOYas OCTETHUKY HAay4HOTO

TBOPYECTBA, MPUCYIIETO (PU3HUUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K PA3IMIHBIM chepaM MpoPeCCUOHAITBHON JAESATETLHOCTH, B TOM
YHUCJIC€ CBSI3aHHBIM C (U3UKOM M TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HaHHBIN BHIOOP OyyIIel npodeccun U pean30BbIBaTH COOCTBEHHBIC
YKU3HEHHbIC TUJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
00acTi GU3HKU HA TPOTSHKEHUU BCEH JKU3HU.

IKOJOTHYECKOI0 BOCIIMTAHUA:

c(OPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIBTYpbl, OCO3HAHUE TII00aJIbHOTO
XapakTepa 3KOJIOTMUECKUX MPpooIIeM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JIEUCTBUU B OKPYXAIOIIEH Cpele Ha
OCHOBE 3HAHUSA LIEJIEN YCTOMYHUBOTO PAa3BUTHS YEIIOBEUYECTBA;

pacCIIMPEHUE OIBITA JESITEILHOCTH IKOJOTMYECKOM HAIPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 110 (PU3HKE.

HEHHOCTH HAYIHOI'O INO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NUECKON HAYKU;

OCO3HAHUE IIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH B MpPOIECCE
U3y4yeHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO M HCCIEA0BATENIbCKYIO
NEeSATEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Bba3oBnle Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (POopMyJIHpOBaTH U aKTyalU3UpoBaTh  MpoOiemy,
paccMaTpuBath €€ BCECTOPOHHE;

ONpENENATh LENU AEATENbHOCTH, 33/1aBaTh MAapaMETPhl U KPUTEPUH HX
JIOCTUKEHUSI;

BBISIBJISITh  3aKOHOMEPHOCTH U TPOTHUBOPEUYUS B PpacCMaTPUBAEMBIX
bu3NUeCcKuX SIBICHUSIX;

pa3pabaThIBaTh TUIAH PEIICHUs TPOOIEMBI ¢ YUETOM aHATIU3a UMEIOIITUXCSI
MaTepHaIbHBIX U1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh, OIICHUBATh COOTBETCTBUE
pe3yJIbTaTOB 1IEJSIM, OLIEHUBATh PUCKH MOCIIEICTBUM AEATEIbHOCTH;
KOOPJIMHUPOBAaTh M  BBINOJHATH PAabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYAJIbHOTO U KOMOWHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX POOJIEM.

ba3oBble ncciienoBaTe/IbCKHe AeiiCTBHA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIIFOUEBBIMU TTOHSATUSMHU M METOJaMU
bu3nYecKoil HaAyKH;



BJIaJCTh HAaBBIKAMHM  y4eOHO-MCCJICIOBATEILCKOU | MIPOEKTHOM
NESATETLHOCTH B 00JAcTH (PU3UKH, CIMOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY TOMCKY METOJIOB pEIIeHUs 3a1ad  (PU3UYECKOoro
COJIEpKaHMsl, IPUMEHECHHIO PA3JIMUYHBIX METO0B ITO3HAHUS;

BJIQJIETh BHUJAMHU JACSATEIBHOCTA IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETALNH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX
CUTyallMsIX, B TOM YHUCJE MPU CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIacTU
busuky;

BBISIBJISITh TTPUYMHHO-CJICJICTBEHHBIC CBSI3M U aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ pelIeHUs, HaXOJUTh apryMEeHThl s
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3aJaBaTh HapameTpbl U KPUTEPUU
penieHus;

aHAJIM3UPOBAaTh IIOJYUYCHHBIC B XOJI€ pEUIeHUs] 3aJlaud Pe3yJbTaThl,
KPUTHYECKU OIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHECHHE B
HOBBIX YCIIOBHUSIX;

CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTeIbHOU
NESATETLHOCTH, B TOM YHUCJIC NPU U3YYEHUHU (HUBUKU;

JaBaTh OILICHKY HOBBIM CHUTYAIIMSAM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HAaHHSA 10 (U3MKE B MPAKTUYECKYI 00JacTh
JKU3HEICATSIILHOCTH,

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIC HJICH, MIPEJIaraTb OPUTMHAIbHBIE TTOAXO/IbI U PEIICHUS;
CTaBUTh IIPOOJIEMBI U 33/1a4u, JIOMYCKAIOIINE albTePHATUBHBIE PEIICHUS.

Pabora ¢ nndpopmanmeii:

BJIa/IeTh HaBBIKAMH MONy4YeHHsS] HMHGOpMauu (U3NYECKOTO COACpHKAHUS
U3 HMCTOYHHMKOB PA3HBIX TUIOB, CAMOCTOSITENBHO OCYILECTBIATH IOMUCK,

aHaJln3, CUCTEMATHU3allMi0 U UHTEpIpEeTalMi0 UH(pOpMaUKU pa3IHYHbIX

BUJIOB U (DOPM IpEICTaBICHUS;

OLIEHUBATH JOCTOBEPHOCTh HHPOPMAIIHH;

UCTIONB30BaTh CpEeACTBa HMH(POPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX

TEXHOJOTM B  pPEIICEHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U

OpPraHM3allMOHHBIX 3a/Jad ¢ CcoOJIIoJIeHneM TpeOOBaHUN HSPrOHOMUKH,

TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepekeHusi, NpPaBOBbIX U

THYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€301aCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOr0 COAEpPKaHUA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3HayeHUs: WHGOpPMALMKU M UEJIEBOM ayAUTOPHUH, BBIOMpAs

ONTUMAaNIbHYIO (POpPMY IIpECTaBICHHS U BU3YyaIU3allUu.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUA:



OCYIIECTBIISATh OOIlEHWE Ha YpokaX (U3UKHM U BO BHEYPOUHOM
NeSITeNIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMi M CMAr4athb
KOH(JIUKTBHI;

Pa3BEPHYTO M JIOTUYHO U3ATaTh CBOIO TOUKY 3PEHHSI C MCMOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MpPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUTyJIbHOU PaOOThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUI ¢ Y4ETOM OOLIMX
MHTEPECOB U BO3MOYKHOCTEN Ka)KIOr0 WiIeHa KOJIEKTHBA,

OPUHUMATh II€JIW COBMECTHOM JI€ATENbHOCTH, OpPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHKEHHMIO: COCTaBIIATH IUIaH
NEHCTBUI, pacipeaesaTh POau C y4ETOM MHEHUM y4aCTHHUKOB, 00CYKJ1aTh
pE3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KayeCTBO CBOETO BKJIaJa M KaXKJOTO0 y4aCTHHKAa KOMaH/bI B
OOIIMii pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBbIE MPOEKTHI, OLIEHWBATh MJIEM C TO3UIMH HOBU3HHBI,
OPUTMHAJIbHOCTHU, IPAKTUUECKON 3HAYMMOCTH;

OCYILIECTBISATh IO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPa3IMUHBIX
CUTyalusiX, MpPOSBIATH  TBOPYECTBO M  BOOOpaxkeHHE,  OBITh
UHUITMATUBHBIM.

PeryasiTuBHble yHUBeEpPCaJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJISITh  MTO3HABATEIBHYIO JIEATEIIBHOCTh B
o0nacTd (GU3NKA W aCTPOHOMHH, BBISBISTH MPOOJIEMBbI, CTABUTh H
dbopMyIupOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIIbHO COCTABIIATh IUIaH PEIICHUS PACYETHBIX U KAYE€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTHUYECKOW paboOThl ¢ YYETOM HMEIOIIMXCSA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOUTECHHUIA;

JaBaTh OLICHKY HOBBIM CUTYaIIUSIM;

pacidpsATh  paMKd  y4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
IIPEIIOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHUIO IPYIUIIMUA B 00JACTH
(GU3HUKH, TIOCTOSIHHO TOBBIIIATH CBOM 00pa3oBaTEIbHBIN U KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAIbHBIN HHTE/VICKT:



J1aBaTh OLICHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B JICSITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BIAJCTh HAaBBIKAMU TO3HABaTEIbHOM pediaeKcur KaKk OCO3HAHMS
COBEPIIIAEMBIX ACHCTBUIA U MBICIUTEIBHBIX MPOILIECCOB, NX PE3YJIHTATOB U
OCHOBAaHUIA;

UCIIOJIB30BaTh TPHUEMBI pediekcuu il OICHKU CHUTyalluu, BBIOOpa
BEPHOTO PEILICHUS,

YMETh OIICHMBATh PUCKU M CBOCBPEMEHHO NMPUHHMATH PEIICHUS MO HX
CHHKEHMUIO;

MPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUX IPU AHAIU3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MPUHUMATH Ce0s1, MTOHUMAsi CBOM HEJIOCTATKU U JJOCTOWHCTBA;

MPUHUMATh MOTHUBBI M apPryMEHTHI JIPYTUX IPU AHAIU3E PE3yJIbTAaTOB
JIeSITeIIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA ONTHOKHU.

B mpomecce MOCTHMKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTPAMMBI 10
¢uszuke [ YpPOBHS CpeaHEero oOmero o0pa3oBaHus Yy OO0ydYaromuxcs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, penoiaraomi
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHA,  BKJIIOYAIOLIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

AMOIIMOHAJIEHOE COCTOSIHUE, BUJICTh HAMPABJICHUS Pa3BUTHS COOCTBEHHOU
AMOIIMOHAJILHOU c(pephl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHE, CIOCOOHOCTh aJalTUPOBATHCSA K
OMOIIMOHAJIEHBIM M3MEHEHHSM W TMPOSBIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEN MOTHUBAIH, BKJIIOYAIOIIEH CTpEMJICHUE K JTOCTHXKEHHIO TEH
U yCIieXy, ONTUMHU3M, HHUIITMATUBHOCTh, YMEHHUE JICUCTBOBATh, UCXOIS U3
CBOHMX BO3MO>KHOCTEI;

OMIIATUHW, BKJIIOYAIOMIEH CIIOCOOHOCTh TMOHUMATh AMOIMOHAIBEHOE
COCTOSIHUE JApPYTHX, YYWUTHIBATH €ro TPH OCYIICCTBICHHH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAMBATH
OTHOIICHUSI C JAPYTUMHU JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEpPEC H
paspemniarb KOH(JIUKTHI.

[TPEJIMETHBIE PE3YJIbTATEI



K xonny oOyuenuss B 10 knacce mpeaMeTHbIe pe3ybTaTbl HAa YriayOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CHOPMHUPOBAHHOCTD y O0YUYaIOIINXCS YMEHUH:

e TMOHUMATh pPOJIb (UMK B DKOHOMHYECKOM, TEXHOJOTHUECKOM,
AKOJIOTMYECKON, COLMAIBbHOM U JATHYECKOM cdepax JesTeNTbHOCTH
YeJI0BEKa, pOJib U MECTO (DU3UKH B COBPEMEHHOW HAy4YHOW KapTUHE MUPA,
3HaY€HUE OIUCATENbHOM, CHUCTEeMATU3UPYIOUIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKOW  (PyHKIUH  (QU3HMYECKON TEOpUHM —  MEXaHHKH,
MOJIEKYJISIpHON (UBUKH U TEPMOJUHAMHUKH, POJIb (PU3UYECKOW TEOPUHU B
dhopMUpOBAHUM MPEICTABICHUN 0 (PU3NYECKON KapTUHE MUPA;

e pasznuyaTh YCJIOBUS TPUMEHUMOCTH Mofeied (u3nyeckux Tel u
IPOLIECCOB (SIBICHUI): HWHEpLIMaNbHAs CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, MaTepHAIbHAs TOYKA, PaBHOYCKOPEHHOE JBUKEHUE,
CBOOOJHOE TmMajcHUe, aOCONIOTHO ympyras naedopmaiys, aOCOIOTHO
yIPYroe u abCOJIFOTHO HEYNPYToe CTOJIKHOBEHHUSI, MOJIEJIH Ta3a, KUIKOCTH
1 TBEPJIOTO (KPUCTAIUIMYECKOTO) TENa, UACaIbHBIN ra3, TOUCUHbIN 3apsij,
OJTHOPOJHOE BJIEKTPUYECKOE ITOJIE;

e pasnuyaTh yCiOBHS (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, MOHUMAaTh BCEOONIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAM3HWPOBATH M OOBACHATH MEXAHWYECKHE TPOIECChI W SIBICHUS,
UCIIOJIB3YSI OCHOBHBIE MOJIOKEHUS Y 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJIbI KHHEMATUKH PABHOYCKOPEHHOTO
JBIDKEHUA, TpeoOpa3zoBaHus [anumnes it CKOPOCTHM M TEepeMeleHus,
3akoHbl HpIOTOHA, MNPUHLMI OTHOCUTENbHOCTH ['amwies, 3akoH
BCEMUPHOT'O TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCAa U MEXaHUYECKOU
DHEPTUHU, CBS3h Pa0OTHI CHJIBI C M3MEHEHHEM MEXaHWYECKOW DHEpPTruH,
yCJIOBHSI paBHOBECHsI TBEPJAOTO Teia), MPU OSTOM HUCIOJIb30BATh
MaTeMaTU4ECKOe BbIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (U3HUECKUX 3aKOHOB: TTpeoOpa3zoBanmii [ anwiies, BTOporo
U TpEeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpAaHEHHUS HUMIIyJbCa U
MEXaHUYECKON IHEPTHUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

e AHAM3HUPOBATH U OOBICHITH TETIOBBIE TIPOLIECCHI U SIBJICHUS, UCTIOIb3YSI
ocHoBHble TmojoxkeHuss MKT u 3akoHBI MOJEKyJIsIpHOU (UBMKK U
TEPMOJMHAMUKUA (CBSI3b JIABJICHMS WJCAIBHONO Ta3a CcO CpegHel
KMHETUYECKON SHEPruer TEIIOBOTO JBMXKEHHUS M KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KUHETUYECKOU
SHEPIrUel TEIJIOBOTO JBMXKEHUS €r0 YaCTULl, CBA3b JABJICHHS UICATbHOTO
ra’a ¢ KOHLEHTpPaUMEeHd MOJIEKYJ] M €ro TeMIepaTypor, YypaBHEHUE
MenpaeneeBa—Kianelipona, mNEpBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH



COXPaHEHHUs PHEPrHMHM B TEIUIOBBIX MpoOIeccax), MPU 3TOM HCIOJb30BATh
MaTE€MaTUYeCKOe  BBIPAXKEHUE  3aKOHOB,  YKa3blBaTh  YCJIOBHS
IIPUMEHUMOCTH ypaBHeHUss Menneneesa—Knanenpona;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUYECKUE SIBICHMS, HCIOJb3Ys
OCHOBHBIE TIOJIO)KEHUSI M 3aKOHBI 3JIEKTPOJMHAMMKHU (3aKOH COXpaHEHUs
IIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIIBHOCTD
IEKTPOCTATUYECKOIO0 TOJIA, MNPHUHLIMI CYHEPIO3UILUN 3IEKTPUUECKUX
MoJIEH, TPU 3TOM YKa3blBas YyCIIOBUS MPUMEHUMOCTH 3akoHa Kymona, a
TAK)K€ ITPAKTUYECKH BAKHBIC COOTHOIIECHMs: 3aKOHbI Oma I ydacTka
UEeNY W IS 3aMKHYTOM JJIEKTPUYECKOM Lemnu, 3akoH J[koyis—JIeHna,
npasuiia Kupxroda, 3axonst @apazes a7 37eKTPoIn3a);

OINKCHIBaTh (PU3UYECKHE MPOLECCHl U SIBICHUSA, HUCIOIb3Ys BETUYHMHBIL:
IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJl, CUIIA,
MOMEHT CWIbI, JaBJEHUE, IIOTCHUHAIbHAs] DHHEPIUs, KHUHETHYECKas
SHEprusi, MeXaHUueckKas SHEeprusi, paboTa CHUJIblL, IIEHTPOCTPEMUTEIHHOE
YCKOPEHHUE, CHJIa TSDKECTH, CUjla YIPYTOCTH, CHJIa TPEHHs, MOIIHOCTb,
SHEpPrusi B3aUMOJCHCTBUS Tena ¢ 3emi€id BOMU3M €€ MOBEPXHOCTH,
3HEprus ynpyrod naedopmanuu NPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIIOTHAsI TeMIeparypa Teja, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSSA
SHEpPrusl HUACATBHOTO OJHOATOMHOTO Trasa, paboTa HAEaTbHOrO Trasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeansHOro TtemnoBoro
JIBUTATEIIS; JIEKTPUUYECKOE IT0JIE, HANIPSHKEHHOCTD JIEKTPUUYECKOTO I10JIA,
HaIpsOKEHHOCTh TIOJIST TOYEYHOIO 3apsja WM 3apsHKEHHOIO 11apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIHMAI 3JIEKTPOCTATUYECKOTO II0JI,
pPa3HOCTh  IMOTEHUHMAJOB, AJIEKTPOJABMXKYyIIAas Cuia, Cuila  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, JJEKTpUYECKass EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, CONPOTUBJIEHUE YYacTKa LENU C IMOCIEAOBATEIBHBIM U
napaJyIeIbHBIM COEIUHEHNEM PE3UCTOPOB, SHEPTUS JIEKTPUUECKOTO IO
KOHJIEHCATOpa;

OOBSICHATH  OCOOGHHOCTH  TPOTEKaHUs  (UINYECKUX  SBICHUM:
MEXaHUYECKOE JIBUJKEHHE, TEIUIOBOE [IB)KEHHE 4YacTHUL[ BEIIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBHKeHUE, MudQy3us, HcIapeHue,
KHUIICHUE U KOHJICHCALMS], IUIABJICHNE U KPUCTAJUIM3aLlMsl, HAIIPaBJIEHHOCTh
TEIJIONepeauu, 3IEKTPU3aLUsl TeJl, SKBUIIOTEHIUAIBHOCTh MMOBEPXHOCTU
3apsKEHHOTO MTPOBOJIHUKA;

IPOBOAUTD UCCIEI0BAHUE 3aBUCUMOCTH OJHON (PU3UUYECKOM BEJIUYUHBI OT
IpPYroi C  HUCIOJIB30BAHUEM  MPSAMBIX  W3MEPEHHUW, IIpU  3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3YyJbTaThl MOIYYECHHOU
3aBUCHUMOCTH (U3WYECKUX BEIWYMH B BHAEC TpaPUKOB C YUIETOM



aOCOJIIOTHBIX MOTPEITHOCTEN U3MEPEHUM, AeNIaTh BBIBOBI 10 pe3yIbTaTaM
WCCJIEIOBAHMSI;

IPOBOJANTH KOCBEHHbIE M3MEpEHUsA (PU3MUECKUX BEIMYMH, MNPU HTOM
BbIOMpAaTh ONTHUMAJIBHBII METOJ W3MEPEHMs, OLICHMBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH NPSIMBbIX U KOCBEHHBIX U3MEPEHUM;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TMITOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHaJIU3UPOBATh
NOJIyYeHHBIE PEe3yJibTaThl U J€JaTh BBIBOJ O CTaTyce MNPeI0KEHHON
TUIIOTE3BI;

coOJII01aTh MpaBuiIa OE30MaCHOIO TpyAa MPU NPOBEACHUH UCCIIEI0BAHUI
B paMKax yd4eOHOro OKCIEPHUMEHTa, IMpakTUKyma U  y4eOHo-
UCCIICIOBATENIbCKOM W IIPOEKTHOW JEATEIbBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIBHBIX YCTPOMCTB U 1a00paTOpPHOro 000pyAOBaHUS;

pemarb pacy€THblE 3aJadud C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
du3nyecKoil MOJAENbI0: HA OCHOBAaHUM aHaIM3a YCJIOBUS OOOCHOBHIBATH
BEIOOp (U3MYECKOM MOJENIM, OTBEYAIOIIeH TpeOOoBaHUSAM 3aadH,
OPUMEHATH  (OpPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTHM U  IOCTYJIAThl
(¢u3nyeCKUX TEOpUH MpPU HCHOJIb30BAHUM MATEMaTHUYECKMX METO/0B
penieHus 3a1a4, IPOBOAUTH PACUEThl HA OCHOBAHNN MMEIOIIMXCS JAHHBIX,
aHAJIM3UPOBAaTh PE3yJbTaThl M KOPPEKTHUPOBATH METOJbI PEIICHUS C
Y4ETOM TOTYYEHHBIX PE3YJIbTATOB;

pelaTth KayecTBEHHbIE 3a7aud, TpeOyoIlue NPUMEHEHUs 3HaHUM W3
PasHbIX pa3AesoB Kypca (PU3MKH, a TAK)KE UHTETPALlMK 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O0 IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XICHHUI C OOPOM HAa U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS,;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Uil OOBSICHEHHS OCHOBHBIX
IPUHLIMAIIOB PA0OTHl U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJOTUYECKUX MTPOLIECCOB;

NPUBOAMTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(U3UKOB B PAa3BUTHE HAyKHU, B OOBICHEHHE IPOLIECCOB OKPY>KAIOUIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTU;

aHAJIM3UPOBATh U OLIEHUBATh MOCIEICTBUS OBITOBOM U MPOU3BOJICTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBA3AHHOW C (PU3UYECKUMHU TMPOIECCAMH, C
MO3ULIUNA SKOJIOTUYECKON O€30aCHOCTH, MPEACTABICHUHN O pallMOHAIBLHOM
IPUPOJOINOIb30BAHNM, & TAKKE Pa3yMHOM HCIIOIb30BAHUH JOCTHKECHHI
HAyKd W TEXHOJOTHWA JUIsl JaJbHEWIIEro pPAa3BUTHS YEJIOBEYECKOTO
00111eCTBa;



OPUMEHATh PA3IMYHBIE CHOCOOBI paboThl ¢ MH(popManuell (puanuecKkoro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHI, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU JJIs TOMCKa, MepepadOTKU U MPEeaAbsABICHUA Y4YeOHOU WU
HAYYHO-TIOMYJISIPHON MHPOPMAITUH, CTPYKTYPUPOBAHHUS U MHTEPIIPETALIUN
uH(pOpMallMK, MOJYYEHHONM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHaM3UpOBaTh  MOJy4yaeMyl0 HH(OpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIONIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UCTOUYHUKA MHPOPMALIUY;

TPOSIBIISTD OpraHU3allMOHHBIE u MIO3HABATEJIbHbIC yYMEHUS
CaMOCTOSITEILHOTO ~ MPUOOPETeHHs HOBBIX 3HAHUW B Tpoliecce
BBITIOJTHEHUSI IPOEKTHBIX U YU€OHO-HUCCIeI0BATENbCKUX PadoT;

paboTath B Tpymme C MCIOJIHEHHUEM pa3IM4YHBbIX COIMAIBHBIX POJIEH,
IUTaHUPOBATH PpabOTy TPYIIIBL, PALMOHATIBHO PACIPECIIATh IEATEIbHOCTD

B HECTAHJAPTHBIX CUTYyalUsAX, aJ€KBATHO OLICHUBATh BKJIAJ KaXJO0ro M3
YYaCTHUKOB T'PYyMIIbI B PEIICHUE paccMaTpUBaeMOn IpOOIeMbl;

IPOSIBIISATE MOTUBALIMIO K OyAyIIel npodeccuoHanbHON ASSITENEHOCTH 10
CIELUANTBHOCTAM (PU3UKO-TEXHHUUECKOTO MPOdUIISL.

K konmy oOyuenus B 11 knacce mpeaMeTHbIE pe3yibTaThl Ha YTiayOIE€HHOM
YPOBHE JIOJKHBI OTpaxaTh CHOPMHUPOBAHHOCTD y 00YUYaIOIIUXCS YMEHUM:

NOHUMAaTh POJb (U3UKA B  SKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM U 3THYECKOU cepax AesTeNbHOCTU YEIOBEKa, POiIb U MECTO
Gu3MKN B COBPEMEHHON Hay4YHOW KapTHHE MHpA, POJIb aCTPOHOMUU B
MMPAKTUYECKOW  JICSITEIbHOCTH YEJIOBEKA W JAIBHEWIIEM HAay4YHO-
TEXHUYECKOM PA3BUTHH, 3HAYCHHE OIUCATENBHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTLHON M MPOTHOCTUYECKON (YHKIUN (HUUUECKON TEOpUU —
AIEKTPOJANHAMUKH, CHEHHATBHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKH, ponbk (GU3NYEeCKOW Teopun B (HOPMHUPOBAHUM IPEICTABICHUN O
bU3UIeCKON KapTHHE MUPaA, MECTO (PU3HIECKON KapTHHBI MUpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IIPUPOJIE;
paznuyaTh YCIOBUS TPUMEHUMOCTH MoOjele (u3ndeckux Tel U
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AIIEKTPUYECKOE M OJHOPOJIHOE
MarHUTHOE MOJIsl, TApMOHUYECKHUE KOJICOaHUsI, MaTeMaTUYECKUI MasITHUK,
WJICAIBHBIN TPYKUHHBIM MAasATHUK, TAPMOHUYECKHAE BOJIHBI, UACATbHBIN
KoJIeOaTeNbHbIN KOHTYp, TOHKas JTUH3a, MOJIeJIe aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJICJIM CBETA;

pasznuyaTh ycioBHs (TpaHuULbl, 00JIACTHM) MPUMEHUMOCTH (PUINYECKUX
3aKOHOB, MOHUMATh BCEOONIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH MCIOJIb30BaHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSCHATH 3JEKTPOMArHUTHBIE TMPOLIECCHI U SIBJICHMUS,
UCIIOJIb3YSl OCHOBHBIE IIOJIOKE€HHUS M 3aKOHBl JJIEKTPOJWHAMUKH U
CHELMAILHOM ~ TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTpUYECKOro 3apsiga, cuina Awmmepa, cwia JlopeHua, 3akoH
DIEKTPOMAarHUTHOM  WHAYKUOMHM, TnpaBwio  Jlenma, cBsa3p  OJIC
CaMOMHAYKIIMM B DJJIEMEHTE DSJIEKTPUYECKOW LEMU CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  IIOCTYJIaTbl  CHEUUAJIbHOM  TEOpUHU
OTHOCUTEIBHOCTH DUHIITEITHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCTIOIb3Y S
MOJIOKCHUSI  KBAaHTOBOM  (u3uku  (ypaBHeHHWE  DWHINTEMHA IS
dororddekra, mepBeli UM BTOpOM mocTynaTel bopa, mpuHLUI
COOTHOULIEHHUs] HeompenenéHHocTel I'elizenOepra, 3aKOHBI COXpaHEHUs
3aps/IOBOIO M MacCOBOTO YHUCEJI M SHEPTUM B SJEPHBIX PEAKIUAX, 3aKOH
paaroaKTUBHOIO pacnania);

OINKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HUCIOIb3Ys BETUYHMHBIL:
HaNpPsHKEHHOCTD 3JIEKTPUYECKOTO TOJISI, TOTEHIUAN 3JIEKTPOCTATUIECKOTO
NOJIA, Pa3HOCTh MOTEHLUHMAIOB, JJIEKTPOJABIKYLIAs CHJIA, WHIYKLHSA
MarHUTHOTO TOJIsi, MarHUTHBIA TOTOK, cujia AMIepa, WHIYKTUBHOCTD,
ANEKTPOJBIKYIIAS CUJIA CAMOMHIYKIIMHM, 3HEPrus MarHUTHOTO IOJIS
IPOBOJHUKA C TOKOM, PEISTUBHUCTCKUN HMMITYJIbC, IOJIHAs DSHEPrus,
SHEpPrusi TOKOsI CBOOOAHOW YaCTHIIBI, DHEPIHsl U HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsijl sipa, SHEPTUsl CBSI3U Apa;

OOBSICHATL  OCOOEHHOCTM  NPOTEKaHUs  (PU3NYECKUX  SBJICHUM:
AIIEKTPOMATrHUTHAS UHIYKILIUSI, CAMOUHYKIIKS, PE30HAHC, UHTEPPEPECHIIUS
BOJIH, Ju(dpakuusa, [OUCIEpPCHs, TOJHOE BHYTPEHHEE OTpaKEHUE,
dotornextpudeckuii dhdext (pororddexr), ampda- m Oera-pacmaabi
Aaaep, TaMMa-u3ilydeHue snaep, (U3NYecKue MNPUHUUIBI CHEKTPAIBLHOTO
aHayn3a U paboThl J1a3epa;

ONPENENATh HANPABICHUE WHIYKUWA MAarHUTHOTO IOJS MPOBOAHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHiia;

CTPOUTH U300pAKEHHE, CO3/ITABAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOU JINH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTHUKY;

IPUMEHATH OCHOBOIIOJIATAOIINE ACTPOHOMHUUYECKHUE IOHATHS, TEOPUH U
3aKOHBI JUIA aHanmm3a ©W OOBIACHEHWS (DU3WYECKUX  IPOIIECCOB,
MPOUCXOASIINX B 3BE37aX, B 3BE3HBIX CHUCTEMAx, B MEKraJlaKTUYECKOU
cpeje; ABMKSHHS] HEOSCHBIX TEJI, dBOJIIONUH 3BE3T U BeeneHHol;
IPOBOAMTH MCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BAHUEM IPSIMBIX M3MEPEHHI, IpPU O3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl TOJYYEHHOM  3aBHUCUMOCTH



¢u3znyecKux BEIMYMH B BHJE TIpapuKkoB C YYETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHUH, Jenarh  BBIBOJABI MO  pe3yibTaraM
UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE M3MEPEHUA (PU3MUECKUX BEIMYMH, NPU ITOM
BBIOMpaTh ONTHUMAIIBHBI METOJ W3MEpEHHs, OICHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJIMTH OMBITHI 110 MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: INIAHUPOBAThH
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTU3UPOBAThH
IIOJlyYEHHBIE PE3YyJIbTaThl U JAENaTh BBIBOJ O CTaTyce IPEIJIOKEHHOU
TUIIOTE3BI;

OIKCHIBATh METObI OMYyUEHHUSI HAYUYHBIX aCTPOHOMUYECKUX 3HAHUIA;
coOro1aTh TIpaBriia 6€30MacHOro Tpyaa MPY MPOBEACHUH HCCIICIOBAHUN
B paMKax y4eOHOro »OKCIEpPUMEHTa, IMpakTUKymMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JNIEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOMCTB U 1a00PaTOPHOTrO 000PYAOBaAHUS;

pemiaTte pacyE€THBIE 3a4a4d C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢u3znyecKkoil MOJeNbl0: Ha OCHOBAHMM AaHAIMW3a YCJIOBHS BBIOMpATH
¢uznyeckue MOJENH, OTBEYAloIIMe TPeOOBaHUSM 3aJauM, NPUMEHSThH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3MUECKUX TEOPHl
OpU  HCIONB30BAaHUM MAaTEMAaTUYECKUX METOJOB pELICHHUS 3ajad,
POBOAMUTH Pacu€Thl HA OCHOBAHWU UMEIOUINXCS JaHHBIX, aHATHU3UPOBAThH
PE3yJIbTaThl U KOPPEKTUPOBATH METO/BI PELIECHUS C YUETOM MOJTYUYEHHBIX
pE3yJIbTATOB;

pelarh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUS 3HaHWM U3
pa3HBIX pa3/enoB Kypca GU3MKH, a TAKKEe UHTETPalliy 3HaHUN U3 APYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPaHBAaTh JIOTHYECKYIO
LENOYKY pacCy>KJI€HUHN C ONOPOI Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SBICHMUS;

UCTIONb30BAaTh TEOPETHYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PA0OTH U3MEPHUTEIHHBIX TPUOOPOB, TEXHUIECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUMCKMX U 3apyOeXKHBIX YUEHBIX-
(U3MKOB B Pa3BUTUE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYXKAIOLIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIICHUBATH MOCJEICTBUS OBITOBOM U MTPOU3BOICTBEHHOM
JESTEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMMH IpPOLIECCaMu, C
MO3UIMI 3KOJOTUYECKONW O€30MacHOCTH, MPEACTABIECHUH O PallMOHATbHOM
IPUPOJIONIONB30BaHNH, & TaKXKe Pa3yMHOM HCIOJb30BAaHUU JOCTHXKEHUN



HAyKd M TEXHOJOIMM [Uid JalibHEHIIEero pa3BUTHSA YEJIOBEUYECKOIro
OOIIIECTBA;

OPUMEHSATh PA3IMYHBIE CHOCOOBI paboThl ¢ MHpopManuell (puanIecKoro
CoZiepKaHUs C UCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTHI, TIPU ATOM HCIOJIb30BaTh COBPEMEHHBIE HH(OPMAIMOHHEIC
TEXHOJOTMM JJI1 TIOHUCKA, NepepabOTKM U NPEbsBICHUS Y4YEOHOH H
HAYYHO-TIOMYJISIPHON MH(POpPMAIIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHPOpMaIlMK, TOJYYCHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJTM3UPOBaTh  IOJNydyaeMyl0  HMHQOpPMALMIO U  OLEHHBAaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJiM3a UCTOYHUKA WH(OPMALINH;

POSIBIISATH OpraHHU3al[MOHHbIE U NO3HaBaTeNIbHbIC YMEHHUS
CaMOCTOSITEJIFHOTO ~ TMPUOOpETEeHHs] HOBBIX 3HAaHMW B  IIpoliecce
BBITOJIHEHUS POCKTHBIX M y4eOHO-UCCIeI0BaTebCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHEHUEM pa3IHYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYIIIBL, PALIMOHAIBHO PACIIPEAETSATh AeATeIbHOCTD

B HECTAHJAPTHBIX CUTYalUsAX, aJ€KBATHO OLCHMBATh BKJIAJ KaXJO0ro M3
YYaCTHHUKOB TPYIIIbI B PELIEHHE pacCMaTpUBAEMO TPOOIEMBI;

IPOSIBJIATH MOTUBAIUIO K OyayIiel mpoeccuoHaIbHON AeATEIbHOCTH IO
CHEIUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOHIIS.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ne HaunmenoBanue pa3iesioB u TeM
n/n NMPOorpaMMbl

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4ec
padoThI

Pasznea 1. HAYUHBIA METO/I IO3HAHUSA ITPUPO/IbI

1.1 Hayuns1ii MeToA MO3HAHUSA IPUPOABI 6
Hrtoro no pazaeny 6
Pa3nen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnaamuka 10
2.3 Craruka TBEpIOTO TENa 5 1
24 3aKOHbBI COXPAaHEHUS B MEXAHUKE 10 1
Uroro no pazneny 35

Pa3nea 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJANHAMMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM Teopun 15 1
3.2 Tepmoaunamuka. TemnoBbie MalIMHbI 20 1
313 ArperaTHple cocTosiHHS BemiecTBa. Pa3zoBbie 14 |
' MIePEXO0/IbI
Hroro no paszneny 49
Paznen 4. OJIEKTPOIMHAMUKA
4.1 DNeKTpUYEeCcKoe moJie 24 |
4.2 [ToCTOSTHHBIN ATEKTPUIECKUI TOK 24 1




4.3 Toku B pa3ianuHBIX cpeaax 6
Uroro no pazaeny 54
Pa3nen 5. PUSHUECKHU TIPAKTUKYM
5.1 OU3NYECKUI TPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME 170 16




11 KITIACC

HaumeHnoBaHue pa3iesioB U TeM

Koan4gecTBO 4acoB

Ne n/m Kounrpoabubie  IIpakTuu
NMPOrpaMMsbl Bcero
padoTsbI padoThI
Paznen 1. JIEKTPOJANHAMUKA
1.1 MaruauTHO€ noJie 14
1.2 DNeKTpOMarHuTHasi MHAYKIUS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanudeckue KoaeOaHus 10
2.2 DJIIeKTpOMarHUTHBIC KOJieOaHUs 15
3 MexaHu4eCcKue 1 AIEKTPOMArHUTHBIE 10 |
BOJIHBI
2.4 Onrtuka 25 1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEITUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcuoBbel CTO 5 1
Uroro no pazaery 5
Pasznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckyiipHO-BOJIHOBOH Jyainu3M 15

4.2 ®dusuka atoma 5

43 ®dusrka aTOMHOTO sIIpa U JIEMEHTAPHBIX 5
’ YaCTHIL




Hroro no pazgeny

25

Pa3nea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UNKHU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3UKHI 12
Utoro no pazaeny 12
Paszea 6. PU3NUYECKHAN MPAKTUKYM
6.1 Pu3HUeCcKUil NPaKTUKYM 16 16
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHHUE
Cucremaru3zanys 1 00001IeHNe
71 IPEIMETHOTO CO/IEP>KAHUS U OTIbITa 15
' NesITebHOCTH, TPUOOPETEHHOTO MPH
u3ydeHuu kypea ¢puszuku 10 — 11 knaccon
Nroro no pazaeny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKH(
padoTsbI

O®uszuka — pyHIaMeHTaIbHas HayKa O
IpUpPOJIE

HayuHbIil MeTO/ TO3HAHUS 1 METO/IbI
uccleoBaHus (PU3NYECKUX SBICHHIMA

DKCIEPUMEHT U TEOPHS B IIPoLIecce
no3HaHus npupoibl. Habmonenue u
OKCTIIEPUMEHT B (PU3UKE

Crnioco0bl n3MepeHus: pU3NYecKuX BEITUUNH

AGCo0THAs U OTHOCUTEIIbHAS
HOTIPEIIHOCTU U3MEPEeHUH (PU3NIECKUX
BEJINYHMH

MonenupoBanue B pusuke. Poibs 1 Mmecto
¢u3uKku B HopMUpPOBAaHUU COBPEMEHHOU
HAYYHOU KapTUHBI MUPA, B IPAKTHUECKOMI
JeATEIbHOCTH JIIOIeH

Mexanndueckoe aBmkeHne. CucreMma
orcyeta. OTHOCUTEIBHOCTh MEXAaHUYECKOTO
newkeHus. [Ipsmas u obpatHas 3amaun
MCEXAHUKHU

Pannyc-BekTop MaTepHanbHON TOYKH, €TO
IIPOEKIMHU Ha OCH KOOpAMHAT. Tpaekropus.




[Tepememenue. Ckopocts. VX npoekiuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUKCHUE.
I'paduueckoe onucanue paBHOMEPHOTO
IIPSIMOJIMHEWHOTO IBUYKEHUS

10

Clio’)keHHe nepeMeneHU 1 CKOPOCTEil.
Penrenue 3amau

11

HepaBHomMepHoOe ABMkeHHE. MTHOBEHHAS
cKopocTh. Yckopenue. [Ipsamonuneitnoe
JBUKEHHE C TIOCTOSIHHBIM YCKOPEHHEM

12

I'paduueckoe onrcanue NpSIMOINHEHHOTO
JBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

CBoOoaHoOe najieHue. Y CKOpeHHe
CcBOOOIHOTO MaIeHMs. 3aBUCHMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX rpaduxu

I[BI/I)KCHI/IC TCIa, 6pOIHCHHOFO noJ yriiom K
TOpHU3OHTY

KpuBonuneliHoe nBuxeHue. /[Brxxenne mno
OKPY>KHOCTH. YTJI0OBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTEIILHOE U IIOJIHOE
YCKOpEHHUe

16

KonTponbHas pabota mo Teme
"Kunemaruka"

17

IlepBbrii 3akoH HeroToHa. HepnnanbHbIe
cucreMsbl orcuéra. [IpuHumn
OTHOCHUTEIBHOCTH [ anuies.




HeunepuuanpHbie cuCTEMBI OTCUETA

Cwuna. PaBHozelicTBy0mas cuia. Bropoit

18 3aKkoH HeroTona. Macca

19 B3aumoneiictBue tein. TpeTuii 3akoH
Hrrotona

20 [Ipunnun cynepno3unuu cui. Pemenue
3a/1a4 Ha MpUMeHeHue 3akoHOB HproToHa
3aK0H BCEMHUPHOTO TITOTEHUS.

21 DKBUBAJIEHTHOCTh TPABUTAIIMIOHHON U
WHEPTHOU MacChl

” Cuna TsDKeCTH M yCKOpeHue cBOOOIHOTO
najgeHus
JIBoKeHHe HeOSCHBIX TEI M UX

23 VCKYCCTBEHHBIX CIIyTHHUKOB. [lepBas
KOCMHUYECKasi CKOpocThb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUABI CUIT

25 TpeHus. [IBI>KeHUE B )KUIKOCTH U ra3e C
Y4ETOM CHJIbI COIPOTUBIICHUSI CPEIbI

26 HaBienue. I'napocraTtuueckoe AaBjICHUE.
Cunia Apxumena
AOCOJFOTHO TBEPJIOE TEIIO.

27 [TocTtynarenbHOE U BpalaTeIbHOE
JBIDKEHUE TBEPJIOTO Telia

)% MOMEHT CUJIbI OTHOCHTEILHO OCH
BpauieHus. [lneuo cunbl

79 CnoxxeHue cuil, IpUJIOKEHHBIX K TBEPAOMY

teny. LleHTp TskecTu Tena. Y ciioBus




PAaBHOBCCHUA TBEPAOTO TCIA. BI/II[bI
PaBHOBCCH:A

30

Pemenue 3agau

31

KoHnTtponbHas padora o teme "/[nHamuka.
Cratuka TBepaoro tena'

32

HNMnynsc MaTepualbHON TOYKHU, CUCTEMBI
MaTepHalbHbIX TOUYeK. L{eHTp macc
CHUCTEMBI MaTepUaNIbHBIX TOUeK. Teopema o
JBUKCHUH LIEHTPA Macc

33

NmMnynbse cuiibl 1 M”3BMEHEHHE UMITYJIbCa
Tesa. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTnBHOE ABIKCHIIE

34

35

MomeHT ummynbca MaTepuaIbHON TOUKH.
[IpencraBieHue 0 COXpaHEHUH MOMEHTA
HNMITYJIbCa B HCHTPAJIbHBIX ITOJIAX

Pemenue 3agau

36

Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHnu. ['papuyeckoe
MpeICTaBIeHUE PadOTHI CHIIBI. MOIITHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
M3MEHEHUU KUHETHUYECKOH 3HEeprun
MaTepUAIbHON TOYKH

38

39

[ToreHumanpHbIe U HENTOTEHIUAIBHBIE
cwisl. [lorennmansHas 3Heprus. Bropas
KOCMHYECKAsi CKOPOCTh

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIUAJIBbHBIX CHUJI C




W3MEHCHHEM MEXaHNYCCKOM OHECPIUn
CHCTEMBI Tel. 3aKOH COXpaHCHHA
MEXaHUYeCKOM OQHCPIUH

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

40 VYpasHenue bepnynu 1uist naeanbHOR
KUJKOCTHU

A1 KoHTponbHas padota 1o Teme "3aKoHbI
COXpAaHEHHUS B MEeXaHUKe"
PasButue nmpencraBieHuii o0 Ipupoze

42 ternoTbl. OcHOBHBIE nonoxenus MKT.
Huddysus. BpoyHoBckoe aBHkeHnE
Crpoenne ra3000pa3HbIX, KUJKHX H

43 TBEPABIX TeN. XapakTep ABMKCHUS U
B3aMMOJICHCTBHSI YACTHII BEIIECTBA
Macca u pazMepsl MOJIEKYT (AaTOMOB).

44 KomnuectBo Bemecta. [loctostHHas
ABoraapo

45 Temmnepatypa. TermaoBoe paBHOBECHE.
[lIxana Ienbcus

46 Pemienue 3agau

47 Nneansyblii raz. I'a30BEIe 3aKOHBI

48 YpaBuenue Menaeneena-KnanelipoHa.
Pemenue 3anau

49 AOcoroTHas Temmieparypa. 3akoH
JanpToHa

50 M3omnporneccel B H1€aabHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npencrapieHue




U30IIPOLIECCOB: U30TEPMa, H30X0Pa,
n3zobapa

52

OcHoBHoe ypaBHeHue MKT

53

Pentenue 3anau

54

CBs13b a0COTIOTHOM TEMIIEpaTyphbI
TEPMOJUHAMHUYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOW SHEPIUEH IOCTYIaTeIbHOIO
TEIUIOBOTO JIBUYKEHUS €€ YaCTHIL

55

56

O0001IEHNE U cUCTEMATH3AIINS 3HAHWI 110
teme "OcuoBsr MKT"

KontponbHas padota no reme "OCHOBBI
MKT"

57

58

TepmoauHaMuueckas cucrema. 3ajJjaHue
BHEIIHUX ycnoBul g T/ cucremsl.
Bremnue v BHyTpEHHUE TapaMETPBI.
ITapamerpsl T/l cucTemsl Kak CpeHHE
3HAUEHUS BEJIMYUH, ONIUCBIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.

Camonpoun3sBomapHas penakcanus T/
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Mopens uaeainsHoro rasa B
TepMO)]I/IHaMI/IKe. yCJ’IOBHfI HpI/IMeHI/IMOCTH
3TOU MOJCIN

60

61

Ypasnenue Menaeneea-Knaneipona u
BBIPAKECHHE 11 BHYTPEHHEN SHEPIUU
Bripaxenue a1 BHyTpeHHEN SHEPTrUuu
OJIHOATOMHOTI'O MJI€aJIbHOIO T'a3a.




KBa3zucrarnueckue u HeCTaTHICCKUE
MMpOoICCChI

62

DnemeHTapHasi paboTa B TEPMOJIUHAMUKE.
Brruncnenue paboTsl 1o rpaduky mporecca
Ha pV-auarpamme

63

64

Tennonepenayua Kak crnocod U3MEHEHHs
BHyTpeHHeH sHeprun T/ cucteMsr 6e3
COBEpUIEHUSI pabOThI

KOHBGKHI/IH, TCILIOIIPOBOAHOCTD,
HU3JIyUCHHUC

65

KonmuectBo TenmnoTel. TemmoéMKOCTh Tena.
VY enbHas U MONSIpHAs TEIUIOEMKOCTH
BEIIECTBA. Y IeNIbHAS TEIJIOTa CTOPAHUS
TOILIMBA

66

67

68

Pacuér konuvecTBa TETUIOTHI IPU
TerIonepeave

[TonsiTue 00 aguabaTHOM IpoIIecce.
[TepBbIii 3aKOH TEPMOJIUHAMUKH
KonnuecTBo TemnoTel u paboTa Kak Mephl

U3MEHEHUS BHYTpeHHEH dHeprun T/]
CUCTEMBI

69

BTopoii 3aKk0H TepMOJMHAMUKH J1JI5
PABHOBCCHBIX U HECPABHOBCCHBIX
nporeccoB. HeoOpaTuMocTh mpupoaHBIX
IIPOLIECCOB

70

[IpyHIMIIBI 1EMCTBUS TETUIOBBIX MAIIIHH.
KII

71

MaxkcumansHoe 3HaueHue KIT. [{ukin




Kapno

72

Penrenue 3anau

73

3KOJIOI‘I/I‘ICCKI/IC ACIICKTHhI UCITIOJIB30BaAHUA
TEIJIOBBIX JBUrareneii. Temiosoe
3arpsi3HEHHE OKPYKAIOIIEH CpeIbl

74

Pemenue 3agau

75

76

O0001IeHre 1 cucTeEMaTU3aLMs 3HAHNUHI 110
teme "Tepmonunamuka. TennoBbie
MaIIuHb"

KoHTposnbHas pabora 1o Teme
"Tepmoaunamuka. TeroBbie MarIuHb!"

77

[TapooOpazoBanue 1 KOHIEHCAIHS.
Hcnapenue u kunenue. Y 1eiapHas TEIIOTA
napooOpa3oBaHHs

78

HacpinieHHble 1 HEHACHIIIEHHBIE Maphl.
KauecTBeHHast 3aBUCUMOCTb INIOTHOCTH U
JIABJICHUS HACBIIIEHHOTO I1apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIILIEHHOT' 0 apa. 3aBUCUMOCTh
TEMIEPATYPbI KUIIEHHSI OT 1aBJICHUS B
KUAKOCTU

79

BnaxxaocTs Bo3ayxa. AOCOTIOTHAS U
OTHOCUTCJIbHAA BIIAXKHOCTH

80

Pemenue 3agau

81

Trépnoe Teno. Kpucramimueckue u
amop(HbIe Terna. AHU30TPOIHS CBOWCTB
KpHUCTaJJIOB

82

[InaBnenue u kpuctamu3zanus. Y IeabHast




TertoTa miasienus. Cyonmumanus

83

84

Hedbopmarnuu TBEpHOrO Tena. Pactspkenue
u cxarue. Casur. Moayns FOnra. [penen
yHIpyrux aehopmaruii

TeroBoe pacimpeHue KUJIKoCTeN 1
TBEPABIX TeI. AHTAPMOHH3M TETLIOBBIX
KoJIe0aHUl YaCTHI] BEIIECTBA

85

[TpeoOpazoBanue 3HEeprun B (ha30BbIX
nepexoax

86
87

YpaBHeHuUe TEII0BOro OanaHca

Pemenue 3agau

88

IToBepxHocTHOE HaTsKeHUe. KanumnspHeie
aBieHuA. [[aBieHre noa HCKPUBICHHOMN
MMOBEPXHOCTHIO KUAKOCTU. Dopmyna
Jlamnaca

89

90

91

O0600611eHre U cucTeMaTu3alus 3HaHu# 10
TeMe "ArperaTHble COCTOSIHUSI BELLIECTBA.
®da3oBbIe IEPEXOIHI"

KonrtponbHas pabora no reme "ArperaTHbie
cocrosiHus BemiecTBa. das3oBbie nepexos"”

DJeKTpu3alus Tel U €€ IPOosSBICHHUS.
Dnektpuueckuii 3apsia. /[Ba Buna
AJIEKTPUYECKUX 3apsaoB. [IpoBonHuKH,
JUBJIEKTPUKU U MOJYITPOBOIHUKHU

92

DJIEMEHTapHBIN dJEKTPUUECKUN 3aps .
3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsaa

93

B3anmopencteue 3apsaaoB. Toueunsie
3apsabl. 3akoH Kynona




94 Pemenue 3agau

95 OnekTpuyeckoe noje. Ero neiictBue Ha
AIEKTPUUECKUE 3aPS/IbI

Hanpspk€HHOCTD IEKTPUYECKOTO MOJIA.
[TpoOHeIit 3apsiy. JInHUM HAIPSHKEHHOCTH
aneKkTpudeckoro noss. OgHOpoIHOE
AIEKTPUYECKOE T10JIe

96

[ToTeHIMaNbHOCTD JIEKTPOCTATHYECKOTO
97 nois. Pa3HOCTH NOTEHIINATIOB U
HaIpsHKCHUE

[TorenmanpHas 3Heprus 3apsija B
98 aJeKTpocTaThyeckoM moie. [oTenmuman
ANEKTPOCTATUYECKOTO TOJIS

CBs13b HaNPSYKEHHOCTH TOJIS U Pa3HOCTH
99 MOTEHITUAJIOB JJIS DJIEKTPOCTATUIECKOTO
moJis

[IpuHUMI Cyneprno3uLMK 3JIEKTPUIECKUX
oJien

100

101 Pemenue 3agau

102 ITone Toueunoro 3apsaa. [lone paBHOMepHO
3apsKEHHON cepbl
[Tone paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

103 mapa. Ilose paBHOMEpHO 3apsKEHHOU

OECKOHEUYHOM IIJIOCKOCTH

104 [TpoBOTHUKH B DJIEKTPOCTATUIECKOM TIOJIE.
VYcioBre paBHOBECHS 3apsAJI0B

105 JII/ISJ'IGKTpI/IKI/I H IOJYIIPOBOAHHUKHU B

OJICKTPOCTATHUYCCKOM I10JIC




106

Konpnencarop. D1eKTpoéMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTh MJIOCKOTO
KOHJIeHCcaTopa

107

108

Hapanneanoe COCAMHCHNEC KOHACHCATOPOB

HOCJ’IG,I[OB&TCJIBHOC COCAMHECHUEC
KOHIACHCATOPOB

109

OHeprus 3apsHKEHHOT0 KOH/IEHcaTopa

110

111

Pemenne 3agau

JIBr>keHue 3apsKEHHOM YacTHUILIbI B
OJHOPOIHOM 3JIEKTPUUECKOM T0JIe

112

113

Pemenue 3agau

O0600611eHre U cucTeMaTu3alus 3HaHui 1o
Teme "DnekTpuueckoe nose"

114

Konrponsnas padora mo reme
"JnexkTpuueckoe mose"

115

116

Cuia Toka. [TocTOIHHEIN TOK. Y CII0BUS
CyLIECTBOBAHUS MOCTOSHHOTO
3JIEKTPUYECKOTO TOKA

Wcrounuku Toka. Hanpsokenne u 51C

117

3akoH OMa a1 yyacTKa IEeTH.
DNEKTPUUECKOE COIPOTUBIICHNE

118

3aBHCHMOCTD COIIPOTUBJICHUA OAHOPOAHOTO
IMPOBOJHUKA OT €T0 JJIMHBI U IIJIOMAa
MONEPEYHOro CCUCHUA

119

VnenpHOE CONPOTUBIIEHUE BEILIECTBA.
Pemenue 3agau

120

[TociemoBarenbHOE, ApAIICIBLHOE,
CMEIIaHHOE COETMHEHNE TIPOBOHUKOB




Pacuér pa3BeTBIIEHHBIX DJIEKTPUYECKHUX

121 nenei. [Tpasuna Kupxroda !

122 Pemienue 3agau 1

123 PaboTa snekrpuyeckoro Toka. 3aKoH |
Hoxoyns —Jlenua

124 Permenue 3amau 1
MONIHOCTB IEKTPUIECKOTO TOKA.

125 TenmoBas MOIIHOCTH, BBIJIEIsAeMas Ha 1
pe3ucrope

126 Penrenue 3amau 1

127 OJ1C u BHyTpeHHEe CONPOTUBIICHUE 1
HCTOYHHKA TOKA

128 3akon Oma a1 MOTHOM (3aMKHYTOM) 1
AJICKTPUYECKON IIEeTTH

129 Pemenue 3agau 1

130 MoriHOCTh UCTOYHHKA TOKA 1

131 Kopotkoe 3ambikanue 1

132 KonnencaTop B 11eny MOCTOSHHOTO TOKa 1

133 Perrenue 3amau 1

134 Pemenne 3anau mo teme "IlocTOSSHHBIN |
AJIEKTPUIECKUN TOK"

135 Pemienne 3agau mo teme "IlocTOSIHHBIN 1
ANEKTPUUECKUI TOK"

136 Pemenne 3amay mo reme "IlocTOTHHBII 1
3JIEKTPUUYECKUN TOK"

137 O0001IeHre B cUCTEMAaTH3aIs 3HAHUH 110 i

teMe "[10CTOSHHBIN JIEKTPUYECKUI TOK"




138

Konrponsnas padora nmo reme
"ITocTOAHHBIN 2JIEKTPUIECKUI TOK"

139

DJeKTpUYecKasi MPOBOAMMOCTD PA3ITUUHBIX
BEIIECTB. DIEKTPUIECKUN TOK B METaJIaX.
CBepxnpoBoIUMOCTb

140

141

DJIEKTPUYECKUI TOK B pacTBOpaxX U
pacriaBax 3JeKTpOoIUTOB. 3akoHbl Dapaes
JUISL BIEKTPOIIN3a

DNeKTpudecKkuil ToK B razax. [lmazma

142

143

DNEeKTpUUECKUN TOK B BaKyyMe.
Baxyymubie ipuOopsI

QHCKTpI/I‘ICCKI/Iﬁ TOK B ITOJIYIIPOBOJAHHKAX

144

145

[TosnynpoBoHUKOBBIE TPUOOPHI

®dusnyeckuii MPakTUKYM 110 TeMe
"N3mMepeHue cuiibl TOKa U HaIPsKEHUs B
IeTIH TOCTOSTHHOTO TOKA MIPH TTIOMOIITA
AHAJIOTOBBIX ¥ HU(POBBIX H3MEPUTEITHHBIX
npubopoB" wim "3HaKOMCTBO ¢ IIH(POBOI
naboparopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3MUECKUX BEIUYHH IPU
MOMOIIIY KOMITBIOTEPHBIX TaTYUKOB"

146

DU3NYECKUI TPAKTHUKYM 10 TEME
"N3y4yeHne HepaBHOMEPHOI'O ABHKEHUS C
LIEJIBIO OIIPEIETIEHUSI MTHOBEHHOMN
ckopoctH"

147

®u3HUECKUl NPAKTUKYM IO TEME
"N3mepenne ycKopeHus Ipu
IPSIMOJINHEHOM PaBHOYCKOPEHHOM




IBIOKEHUY 10 HAKJIOHHOW INIOCKOCTH" U
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHU MTPH PaBHOYCKOPEHHOM
NBIKeHUN"

148

PuU3NYECKUI PAKTUKYM 110 TEME
"H3mepeHue yCKOpeHus: CBOOOTHOTO
najgenus” win "M3ydyeHue JBUKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO"

149

®uU3HYECKUI NPAKTUKYM 110 TEME
"N3yueHune qBUXKEHUS Tela M0 OKPY>KHOCTH
C TIOCTOSIHHOM 110 MOJ1YJIIO CKOPOCThIO" Min
"HccnenoBaHue 3aBUCUMOCTH IIEpUoJia
oOpaleHns1 KOHUYECKOT0 MasgTHUKA OT €ro
napameTpoB"

150

151

PU3HYECKUI MPAKTUKYM I10 TEME
"N3MepeHne paBHOIECHCTBYIOIIEH CHIIbI
IpU ABUKEHUH OpYyCKa MO HAKJIOHHOMN
riockoctu" win "[IpoBepka runoressl o
HE3aBUCUMOCTH BPEMEHH JBM)KEHUS OpycKa
10 HAKJIOHHOH TNIOCKOCTH Ha 3aJaHHOE
paccrosiHue oT ero Macchl”

DuU3nYECKU TPAKTUKYM I10 TEME
"HccneqoBaHue 3aBUCUMOCTH CUIT
YOPYrOoCTH, BOSHUKAIOIIUX B IPYKUHE U
pe3uHOBOM 00pasie, oT ux aepopmarun”
nnu "M3yueHne IBUKEHUSI CUCTEMBI TET,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JErKui 0J1oK"

152

DuU3HYECKU NPAKTUKYM 110 TEME




"N3mepenue koG pUIMeHTa TPEHUs 110
BEJIMUYMHE YIJIOBOTO KO3 puIrenTa
3apucumocT FTp(N)" mim "MccnenoBanue
JBUKEHHS OpyCKa M0 HaKJIIOHHON
MJIOCKOCTH € TIEPEMEHHBIM KO3 (HUITMEHTOM
TpeHus" win "V3yuenue 1BUKEHUS rpy3a
Ha BaJly C TpeHUEM"

153

du3nuecKuil MPaKTUKYM 110 TeMe
"HccnenoBanue yciaoBUil paBHOBECHUS
TBEPJOTO Tela, UMEIOIIEro OCh BpalleHus"
wnn "KoHcTpynpoBaHHe KPOHIUTEHHOB U
pacuér cui ynpyroctu" win "U3yuenue
YCTOMYMBOCTHU TBEPJOTO T€Ja, UMEIOIIET0
TJI0IIAb OTOPHI"

154

DuU3HYECKU IPAKTUKYM I10 TEME
"N3mMepeHue uMIysbca Tena mno
TopMo3HOMY IyTu" unu "M3mepenue cuisl
TATH, CKOPOCTU MOJIEJIN JIEKTPOMOOIIS U
MoIIHOCTH cuiibl TSru" unu "CpaBHeHue
WU3MEHEHUS UMITYyJIbCa TeJla C UMITYJIbCOM
cunbl" nnu "HccnenoBannue coxpaHeHus
MMITYJIbCa IIPU YIIPYTOM B3aUMOJECHCTBUM"
i "M3MepeHne KNUHETUYECKON IHEPTUH
T€Na o TOPMO3HOMY ITyTH"

155

DuU3HYECKU MPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUYECKOTO Mpolecca
(peKOMEHI0BAaHO UCIIOJIb30BaHHE
dpooit taboparopun)" nin "M3ydenne
n30XopHoro nporecca" win "N3yuenue




u3ob6apHoro npouecca" unn "IIpoBepka
YpaBHEHUS COCTOSTHUS"

156

157

PuU3NYECKU PAKTUKYM I10 TEME
"N3MepeHue yAeabpHON TEI0EMKOCTH" MIIH
"UccnenoBanue nporecca OCTbIBAHUS
Benlecra" unu "HcciaenoBanue
aguabatHoro nporecca” uinu "M3ydenue
B3aMMOCBSI3H SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBHSI U TEMIIEPATYPbl KUTICHHS
Kuakocten"

PuU3HYECKUI NPAKTUKYM 110 TEME
"N3ydyeHue 3akOHOMEPHOCTEH UCIapeHus
xuakocter" unu "M3mepenue ynenpHoi
TEIJIOTHI IU1aBieHus Jbaa" win "U3yuenue
CBOMCTB HACBIIICHHBIX TApOB" MU
"N3mepeHne abCOMOTHOM BIaXKHOCTH
BO3JlyXa U OIIEHKA MacChl TapOB B
nomernieHnn". 3mepenne kodduimenrta
MOBEPXHOCTHOTO HATSKEHUS

158

DuU3nYECKU TPaAKTUKYM I10 TEME
"HaOutoieHue nmpeBpalieHus SHEPTHH
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
n3iydeHus ceeroguoaa” wiu "N3ydenune
MPOTEKAHUS TOKA B LEIH, COAEPKaIIEH
KoHAeHcaTop" unu "Pacnipenenenue
pPa3HOCTU MOTEHIIUAIOB (HAMPSIKEHHUS ) TIPH
MOCIICIOBATEIIFHOM COCIMHCHUN
KOH/IEHCAaTOpOB"

159

®u3HYECKUI NPAKTUKYM II0 TEME




"UccnenoBaHne CMEIIAHHOTO COSAUHCHHUS
pe3uctopoB" unu "M3mepenue yaeiabHOro
COTIPOTHUBJICHUS TTPOBOTHUKOB" WK
"HccneqoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaNpsHLKeHUS JU1S JIaMITbl HaKaJIMBaHUs "

160

161

162

PuU3HYECKUI NPAKTUKYM 110 TEME
"Habmronenue anmekTpoaunza’ win
"N3Mepenue 3apsia OJHOBAJIEHTHOrO HOoHA"
nnu "UcciaenoBanue 3aBUCUMOCTHA
CONPOTHUBJICHUS] TEPMOPE3UCTOPA OT
temneparypbl" win "CHsATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU Auoaa"

PesepBHblit ypok. O60011eHre u
CUCTeMaTH3alus 3HAaHHUH 110 TeMe
"Kunematuka"

PesepubIil ypok. O600111eHNE U

cHUcTeMaTH3alus 3HaHUM 110 TeMe
"Imaamuka"

163

Pesepubiil ypok. O60011eHNE U
cucreMaru3anys 3HaHui mo reme "Craruka
TBep0ro Tena"

164

Pesepubiil ypok. O600111eHHE 1
cUCTEeMaTU3alus 3HaHu 1o TeMe "3aKOHEI
COXpaHEHUs B MEXaHUKe"

165

PesepBHblit ypok. O6001IeHNE U
cucTeMaru3anys 3HaHuH 1o TeMe "OCHOBEI
MOJICKYJIIPHOKMHETHUECKOU TeOpHH"

166

PesepBHbIit ypok. O6001IeHNE U
CUucTeMaTui3anusa 3HAHUH 110 TEME




"Tepmonunamuka. TemioBbie MaIMHbI"

167

PesepBHbIif ypok. O6001IeHNE H
cUCTeMaTH3alus 3HaHUH TI0 TeMe
"ArperaTHble COCTOSIHUSI BELIECTBA.
®dazoBbie Iepexoab"”

168

169

PesepBHbIii ypok. O60011eHNE 1
CUCTeMaTH3alusl 3HAaHUH [0 TeMe
"JnexkTpuueckoe mose"

PesepBHbIii ypok. O6001IeHNE 1
CUCTeMaTH3alMsl 3HAaHHUH 110 TeMe
"ITocTOSAHHBIN 2JIEKTPUYECKUI TOK"

170

Pesepubiil ypok. O60011eHNE U

cucTeMaTtusalusd 3Haduii no treme "Toku B

pa3JIMYHBIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16




11 KITIACC

Ne
n/n

Tema ypoka

KoauyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckm¢
padoTsbI

BzanmoeiicTBrE ITOCTOSHHBIX MAarHUTOB U
MPOBOJHUKOB C TOKOM. MarHuTHoE MmosJe.
I'mnore3a Amnepa

Bexkrop MmaruutHOM nHAyKuu. [IpuHnmn

CYTEepHO3UIIMHA MarHUTHBIX ToNei. JInnuu
MarHUTHOW MHTyKIIUH

MarHuTHOE 10JIe TIPOBOJHUKA C TOKOM.
OmnsIT OpcTena

Cuna Amnepa, €€ HanpaBJIE€HUE U MOAYJIb

Pemenne 3agau

IIpumenenune 3akoHa Ammepa.
DNeKTpOU3MEpUTENbHBIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBJIeHUE U MOAYJIb.
JIBUKeHUE 3apssKEHHOW YacTHUIIBI B
OZHOPOJHOM MAarHUTHOM I10JIE

Pemenue 3amau

PaGota cuiel Jlopenia

Pemenue 3amau

11

12

MarsuTHOe TI0JI€ B BEIIIECTBE.
deppoMarHeTuky, napa- U TuaMmarHeTUK1
OcHoBHbIE CBOICTBA (heppOMarHeTUKOB.
[Tpumenenue GheppoMarHeTUKOB




13

Pemenne 3agaud o reme "Marautaoe moie"

14 Penrenue 3amau no teme "MarautHoe nosie"

15 SIBIIEHUE DIEKTPOMArHUTHOW WHIYKIUH.
[ToTok BekTOpa MArHUTHOW MHIYKIIMHU

16 O/1C unaykuuu

17 3aK0H 2JIEKTPOMarHUTHOW MHTyKIIUH
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/J1C nHAYKIMH B IBUKYLIUXCS
MIPOBOJTHUKAX

20 Penrenue 3amau

21 ITpaBuio Jlenna

” WuayktuBHOCTh. KaTymika MHAYKTUBHOCTH
B LI IIOCTOSHHOT'O TOKA

7 SBnenune camonnaykimu. I1C
CaMOUHIYKITUU

24 DHeprusi MarHUTHOTO MOJIsl KATYIIKU C
TOKOM. DJIEKTPOMarHUTHOE 110J1€

25 Penrenue 3amau

26 O000111IeHrEe U CHCTEMATH3AIMsI 3HAHHH 110
Teme "DnekTpoarnHaMuKa"

7 KonrponbHas pabora 1o reme
"OnexTpoauHamuka'

)3 KonebarenpHas cucrema. CBOOOIHEIE
koseOanus. ['apmMoHnveckue konebanus

29 Kunematnueckoe u JTMHAMHYECKOE

OIMCaHUE KOJIEOATENLHBIX IBUKEHUN




DHepreTudeckoe onucanue. BeiBoj
JUHAMHYECKOTO OIMHUCAHUS TAPMOHHYECKUX

30 KOJICOaHMI M3 UX SHEPTETHUECKOTO
KHHEMATHYECKOTO OIMMCAHMS

31 Ammuintya u ¢aza xojaeOaHui
[Tepuon n yactora konebanuii. [lepuos
MaJIbIX CBOOOIHBIX KOJIEOaHUM

32 MaTeMaTU4YeCcKoro MastHuka. [lepuon
CBOOOTHBIX KOJIEOaHHU TIPY>KUHHOTO
MasiTHUKA

1 3aryxaromue Konebanus. BeiHyx1eHHbIC
KosieOanus. Pe3onanc

34 ABTOKOIE0aHU

35 Pemenue 3agau

36 VYpok-koHpepeHuus "MexaHnueckue
KoJIe0aHUs B MY3bIKaJIbHBIX HHCTPYMEHTaX"

37 O0o001IeHrEe U CHCTEMATH3AIMsI 3HAHHH 110
TeMe "Mexanndueckue Kojieoanus"

18 DNeKTpOMarHuTHbIE KOJeOaHusl.
KoneGaTenbHblil KOHTYp
®opmyna Tomcona. CBsI3b aMILTUTY b

39 3apsia KOHJEHCATOpa ¢ aMIUIUTYI0N CHIIBI
TOKa B KOJIeOaTeTbHOM KOHTYype

40 3aK0oH COXpaHEHUs YHEPTUHU B UJICATHHOM
K0JIeOaTeIbHOM KOHTYPE
3aryxaroiiue 3eKTPOMarHUTHBIE

41 kosie0aHus. Beinyx1eHHbIE

SJICKTPOMArHuTHLIC KoJIcOaHus




ITepemennsbIil TOK. Pe3uctop u KoHIeHCaTOp

42 B LIETIA [IEPEMEHHOTO TOKA

43 Karyika MHIyKTUBHOCTH B LIETIH
MEePEMEHHOT0 TOKa

44 3akoH Oma Jyisl 2JIEKTPUYECKOM 1enu
MEPEMEHHOr0 TOKa
MonHOCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE
CUJIBI TOKA Y HAIIPSHKEHUS

46 Pe3onaHc B anekTprueckoi 1enu

47 Penrenue 3amau
WneanwsHbiil Tpanchopmatop.

48 [Tpou3BoaCTBO, IEpeava U oTpedIcHIe
JJIEKT PU YECK O DH €pruu
DKOJIOTHUECKUE PUCKHU TIPU MPOU3BOJICTBE

49 anekTposHeprun. KynbTypa ucrnonbp30BaHus
AIEKTPOIHEPIUU B MOBCEAHEBHON KU3HU

50 Penrenne 3amau

51 Pemenne 3anau

5 O06o00611eHre U cucTeMaTu3alus 3HaHui 1o
TeMe "DIeKTpOMarHUTHbIE KoeOaHus "

53 MexaHnudeckue BOJIHbI. XapaKTePUCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3BYyKa

56 Undpa3syk u yabTpassyk. lllymosoe

3arpsi3HEHHNE OKPYKaroLIEH CpeIbl




57

Pemenue 3amau

58

DJIEKTpOMAarHuTHbIE BOJHEI. M3mydyenue
SJICKTPOMArHUTHBIX BOJIH

59

9Hepr1/1;1 OJICKTPOMArdHMTHBIX BOJIH.
CpolicTBa OJICKTPOMArduTHBIX BOJTH

60

IIIxana 31€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne IeKTPOMarHUTHBIX BOJIH B
TEXHHKE U OBITY

61

62

63

HpI/IHIII/IHBI PaaruoCBA3U U TCICBUACHUA.
Panuonoxanus. DieKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOLIEH CpeJIbl

KoHnTtponbHas pabora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHus CBeTa

64

65

66

Pemenue 3a1a4 Ha IpUMEHEHUE 3aKOHA
IPSIMOJIMHEMHOTO paclpOCTPAHEHNUS CBETA

Otpaxenue cBeta. [Tockoe 3epkaio.
Cdepuueckoe 3epkano

[Ipenomnenue cBera. AGCOMIOTHBIN U
OTHOCUTEJIbHBII MOKa3aTeab IPEeIOMICHHUS.
[lonHoe BHyTpeHHEE OTpaKEHUE.
[IpenenbHbIN yroy MOIHOTO BHYTPEHHETO
OTPa’KEHUS

67

Pemenne 3aaa4 Ha IPUMCHCHHUEC 3aKOHOB
OTPAXXCHUSA U IIPCIIOMIICHHA CBCTA

68

Xop nydeit B npusme. Jlucnepens ceera.
CrnoxHbIid cocTaB O6enoro cBera. Lpet




JInnzel. @OKyCHOE PacCTOSHUE U

69 ONTHYECKAs CUJja JINH3BI

70 [TocTpoenne n3o00pa>keHuii B IMH3AX U UX
crucTtemax. YBEJIUYEHUE JIUH3BI
Pemenue 3a1ay Ha mocTpoeHue

71 HN300PKEHHM, TTOTYYaEMBbIX C TIOMOIIBIO
JIVH3

72 I'ma3 kak onTuyeckas cucrema

7 Pemenue 3anau. [lpenenst npuMeHUMOCTH
reOMETPUYECKON ONTUKH

74 CKOpOCTh CBETA U METO/Ibl €€ U3MEPEHUS

75 Hucniepcus ceera

76 HNuTtepdepenmus cBera

77 KorepeHTHbIE HCTOYHHUKU. Y CIIOBHS
HaOJIIOACHUSI MAKCUMYMOB U MUHUMYMOB

78 Pentenue 3amau

79 [TpumeHenue uHTEepdepeHunn

80 Hudpakums cBeta

81 Judpakiponnas pemeTka. Y caoBue
HaOIIO/IEHUS TTIABHBIX MAKCUMYMOB

82 Pemenne 3anau

23 [TonepeuHOCTh CBETOBBIX BOJIH.
IHonsapusanus cBera

84 Penrtenue 3amau

85 CBeToBbIE ABJIEHUS B IPUPOJE

26 O06o011eHre U crucTeMaTu3alus 3HaHui| 110

Teme "OnTuka"




87 Konrtponbnas padora nmo reme «OnTuka» 1
['paHu1bl TPUMEHUMOCTH KIIACCHYECKOM

88 MEXAHUKH. 3aKOHBI 3JIEKTPOJUHAMUKY U 1
IIPUHLIAII OTHOCUTEJIBHOCTH

29 IToctynaTel cnenuanbHOU TEOPUHU |
OTHOCHUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HUHTEPBAI.
[Tpeo6pazoBanus Jlopenma. YcioBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/JIEeHHe BPEMEHH U
COKpAII[eHHE JIITMHBI

91 OHeprus U UMIYJIbC PEISITUBUCTCKON 1
YaCTHULIBI

9 CBs13b Macchl C SHEPTUEN U UMITYJICOM 1
PENSITUBUCTCKON YaCTUIbl. DHEPTUs MOKOS

93 PaBHOBECHOE TEILIOBOE U3TyUYEHUE 1

94 3akoH cmernieHus Buna 1

95 I'mnore3a M. Ilnanka o kBaHTax. @OTOHBI 1

96 OHeprus u UMIyJabc GoToHa 1

97 ®oroaddext. OnbiTel A. I'. CToneTona. |
3akonbl porodddekra

08 VYpaBuenue DiinmmreitHa s porodddekra. )
"Kpacnas rpanuna" ¢porosddexra

99 Hasnenue cBera. Onwitel [1. H. JIeGenepa 1

100 BoaHoBEIE ¢cBOICTBA YaCTHIL 1

101

Bousnbl ne bpoins. JlnvHa BOiHBI 1€
Bbpoiins u pazmeps! 001acTH JOKaIU3aluN
JIBUOKYILIEHCS YaCTULIBI




102

KopnyckyJspHO-BOJIHOBOH Jyaanu3M

103 Judpakmus 1eKTpOHOB Ha KPUCTAIIaX
Crennurka u3MepeHuit B MUKPOMUPE.

104 CoOTHOIIEHUS] HEOTTPEACIEHHOCTEN
I'eit3enOepra

105 Pemenue rpaduueckux 3agad

106 Pemienune pacy€THbIX 3a1a4
Kontposnbhas padora o temam: "OCHOBBI

107 CTO", "KopmyckynsipHO-BOJTHOBOM
qyanusm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapnast Mmoaens atoMa Pezepdopaa

109 [Toctynatel bopa

110 Bunpel ciektpoB. CiekTp ypoBHEH 3HEPTUU
aToMa Boj0opoAa

11 CroHTaHHOE ¥ BBIHYKJEHHOE U3TyUYCHHE
cBeTa

112 Jlazep
Hyxnonnas monens sigpa ['eiizendepra-

113 WBanenko. 3apsig 1 MacCOBOE YHCIIO SpaA.

M3oTomnwl. PagnoakTuBHOCTH

114

3aKoH paJnoakTUBHOTO pacmnaja. CBorcTBa
MOHU3UPYIOLIEro U3nydyeHus. Biusuue
PaadnOaAKTUBHOCTH HaA JXHUBBIC OPraHU3MBI.
Ho3zumerpus

115

DHeprusi CBSA3U HYKJIOHOB B sjipe. SlnepHbie
cunbl. [ledekt maccel siapa. SnepHbie
peakmuu. Anepusie peaktopsl. [Ipodiemsr




YIPaBJIAEMOr0 TEPMOSIEPHOIO CUHTE3A.
OKOJIOTHYECKHE acleKThbl Pa3BUTHSA AAECPHON
SHEpPreTUKU

116

Mertoabl perucTpaiuu U UCCIeI0BAHUS
3JIEeMEHTapHbIX YacTull. PyH/1TaMEeHTaJIbHbIE
B3aUMOJICUCTBUS. bapuOHbI, ME30HBI U
nentonsbl. [IpeacraBnenne o CTanmapTHON
Mojenu. KBapk-riirooHHast MOJIeb aIpOHOB

117

®usuka 3a npeneinamu CTaHIapTHON
Mozenu. TémHas MaTtepus U TEMHas
sHeprus. EquHCcTBO (hr3nyeckoi KapTHHBI
Mupa

118

119

120

Oranel pa3BUTUS ACTPOHOMUU. 3HAUECHUE
aCTPOHOMHUU

[TprMeHUMOCTH 3aKOHOB (PU3UKU TSt
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX
00BEKTOB. MeToIbI aCTPOHOMHYECKHUX
HUCCIEeN0BaHuN

COBpeMeHHHe OIITHYCCKHUE TCICCKOIIHBI,

pPaauOTCICCKOIIbI, BHeaTMOC(I)epHaH
ACTPOHOMMUA

121

Bun 3Bé3nnoro neba. Co3Be3ausi, sipkue
3Bé3IILI, I1aHCThI, UX BUAMMOC ABHXKXCHHUC

122

Comnreunas cuctema. Comaaie. Conneunas
AKTUBHOCTB. HCTO‘IHI/IK BHCpFI/II/I COJ'IHIIa nu
3BE3N

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKHU.
Jnarpamma "crieKTpaabHbINA KJ1acc —




CBETUMOCTH"

124

3Be3 bl IVIaBHOU MOCIIENOBATEILHOCTH

125

Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MIPEJCTABIICHUS O IPOUCXOKIECHUU U
sporonuy CoJiHIA B 3BE3]T. DTaIlbl )KU3HU
3BE3N

126

Muteunsiii [1yte — Hama ["amaktrka. Tumel
ranakTuk. YEpHbIE ABIPHI B A/Ipax ralakTUK

127

128

129

Bcenennas. Pacinpenue Beenennoit. 3akon
Xa66ma. Teopust bonbimoro B3peiBa.
PennkroBoe n3iyyeHue

MacmrabHast cTpyktypa BeeneHHoi.
MeraranakTika

Hepeménnsie npobieMbl acTpOHOMUHT

130

®u3HUECKU IPAKTUKYM II0 TEME
"UccnenoBanre MarHUTHOTO TIOJIS
MOCTOSHHBIX MAarHUTOB' MIIA
"UccmenoBaHue CBOMCTB
deppomarneTnkoB" wiu "Mccnenosanue
NENCTBUS MOCTOSTHHOTO MarHuTa Ha pamMKy ¢
TOKOM"

131

DU3NYECKUN TPAKTHUKYM 10 TEME
"N3mepenue cunbl Amnepa" uinn "Usyuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
nin "Onpenenenre MarHuTHON MHAYKIIUU
Ha OCHOBE U3MeEpeHus cuiibl Amrepa”

132

®u3HUECKUil NPAKTUKYM 10 TEME
"HccnenoBadue ABICHUSA




AJIEKTPOMArHUTHOW MHAYKIMU" WU
"OnpeneneHne MHIYKIUU BUXPEBOTO
MarHuTHoro mojis"

133

DuU3NYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue siBICHUSI CAMOMHAYKIUU"
win "COopKa MO 3JIEKTPOMAarHUTHOTO
reneparopa"

134

PuU3HYECKU NPAKTUKYM II0 TEME
"U3mepenue nepuoaa cBOOOIHBIX
KoJIe0aHUI HUTSHOTO U NPY>KUHHOTO
MasITHUKOB"

135

136

137

138

®dusndeckuii MPakTUKYM 110 TeMe
"IIpeoOpa3oBaHue SHEPTUU B TIPYKUHHOM
MasTHHUKE"

DU3nYECKU TPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA YEPE3
IIOCJIE0BATENIBHO COEUHEHHbIE
KOH/ICHCATOp, KaTYILIKY U pe3ucTop" Uiu
"UccnenoBanue paboThl MICTOUHUKOB CBETA
B LIENIM IEPEMEHHOT0 TOKa"

Pu3HUECKUl IPAKTUKYM 110 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOM BOJIHBI"

DuU3NYECKU PAKTUKYM 110 TEME
"M3MepeHue 1nokas3aress NpeloMICHUs
crexna" unu "[lomyuenue nzo0paxeHus B
CUCTEME U3 IIJIOCKOI0 3epKaja U JIUH3bI"

139

Pu3NUECKUl NPAKTUKYM II0 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha puMepe




kuakux uH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEUBAIOIINX
uH3"

140

DuU3NYECKUI IPAKTUKYM I10 TEME
"Habmronenue nudpakunu, nHTephepeHnn
U ToJspu3anuu ceera'”

141

DU3NYECKUN TPAKTUKYM 10 TEME
"OnpeneneHne UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTull (1o (otorpadusim
TPEKOB 3aps’KEHHBIX YAaCTHUI] B MATHUTHOM
mose)"

142

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepenue noctosHHol [lnanka Ha
OCHOBe uccieoBanus Gotorddexra” wim
"HccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA
yepe3 CBETOAMO OT HaIpsKeHUs "

143

144

Du3HUECKU IPAKTUKYM 110 TEME
"UccnenoBanue cieKkTpa pa3pe’keHHOTO
aTOMapHOT0 BOAOPOJAa U U3MEpPEHUE
noctossHHOU Punbepra"

Pu3HUECKUl IPAKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM J103UMeETpa’ Wiin
"N3yuenune norsomenus 6eTa-4acTHIl
aroMuHAEeM"

145

PuU3HYECKU NPAKTUKYM 110 TEME
"Habaronenus 38€31H0r0 Heda
HEBOOPYKEHHBIM I'J1a30M C UCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN 115




146

147

oTpeIeNICHUs TIOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOTo MOMyIIapHs U SIpKUe
3B€31b6l" win "HalOmroneHus B TeIeCKOI
JIyHbI, TUTAaHET, TYMaAHHOCTEN U 3BE3HBIX
CKOILICHUI"

O00011eHrEe 1 cUcTeMaTU3alUs 3HAHUI.
Ponb ¢usuku u actpoHOMUU B
9KOHOMHMYECKOM, TEXHOIOTHYECKOH,
COITMATBHOW M ATHYECKOH chepax
JIeSITEIIbHOCTH YeJIOBEKa

O0600I11IeHNE U CUCTEMATH3aIMs 3HAHUH.

Posnb 1 MecTo Gu3HUKHN U ACTPOHOMUU B
COBPEMEHHOM Hay4HOIl KapTHHE MUpa

148

149

O06o00mu1eHNe U cCUCTeMaTH3aIHs 3HAHUH.
Poinb ¢usnueckoit reopun B hopMupoBaHUU
npejcTaBieHuit 0 GU3NUECKOil KapTHHE
MHpa, MECTO (PU3NUECKOI KapTHUHBI MUPA B
00I111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPeACTaBICHUI O MpUpoe

O0001IeHne 1 cUcTEMaTU3ALMS 3HAHUH 110
teme "Kunemarnka"

150

O0001IeHne 1 cucTeMaTU3alMs 3HAHNUH 110
Teme "Kunemartnka"

151

O00011IeHrE U cUCTEMATH3alN 3HAHUH I10
teme "JIlunamuka"

152

O0001IeHne 1 cucTeMaTU3alis 3HaAHUH 110
teme "Craruka TBEpaoro tena'




153 O0o001IeHre U cHCTeMaTU3alus 3HaHUH 110
TeMme "3aKOoHbI COXpaHEHUs B MEXaHUKeE"

O060011eHNne ¥ CUCTeMaTH3alHsI 3HAHUH 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM
teopun"

O00011eHE U cCUCTEMATH3aIMs 3HAHUH 110
155 teme "Tepmonunamuka. TemnnoBbie
MaluHb!"

O00011eHrEe U cCUCTEMATH3aIMs 3HAHUH 110
156 TeMme "ArperaTHble COCTOSTHUSI BEIIECTBA.
®dazoBble Iepexoibl"

157 O0o001IeHNe ¥ cCHCTeMaTU3allus 3HAHUH 110
TeMe "DnekTpuyeckoe nojue"

158 O0001IeHME ¥ cUCTEMATU3 AU 3HAHUMN 110

teme "[locTosHHBIN nekTpuyecKuil ToK"

O00011eHrEe U cucTeEMaTU3alus 3HAHUI 110

159
teme "Toku B pa3nuuHbIX cpegax"

160 O0001IEHHE ¥ CUCTEMATU3ALMS 3HAHUM 110
Teme "MaruutHoe moJe"

PesepHbIif ypok. O60011eHHE U
161 cHUCTeMaTU3alus 3HaHUM 0 TeMe
"DneKTpoMarHuTHas UHIYKIHs"

PesepBHelIit ypok. O6001IeHNE U
162 CUCTEMAaTU3aug 3HAaHUU 110 TEME
"MexaHndeckue KoiecOanus"

PesepBHblIit ypok. O6001IeHNE U
163 crucTeMaTU3alus 3HaHUH 110 TeMe
"JeKTpOMarHuTHbIE KojaeOaHus"




164

PesepBHeIit ypok. O600IeHNE U
CHCTEeMaTH3alMs 3HAaHHUH 10 TeEMe
"MexaHu4eCcKHe U JIEKTPOMarHuTHbHIE
BOJIHEI"

165

PesepBHelit ypok. O6001IeHNE U

cucreMaru3aiug 3Hanuii mo reme "Onruka"

166

167

PesepBHbIif ypok. O60011ICHNE T
cucreMaTtu3alus 3HaHui 1o Teme "OCHOBBI

CTO"

PesepBHbIil ypok. O600111eHNE 1
cucTeMaTH3alus 3HaHUH 10 TeMe
"KopmyckynsipHO-BOJIHOBOU Jyanu3m"

168

PesepBHbiii ypok. O60011eHUE U
cUCTeMaTu3alus 3HaHui 1o Teme "duznka
atoma"

169

PesepBHbIif ypok. O60011IeHNE H
cucTeMaru3anys 3HaHui 1o teMme "dusnka
ATOMHOTO $S/Ipa ¥ 3JIEMEHTAPHBIX YaCTHIL"

170

Pesepaubiil ypok. O60011eHNE U
cUCTEeMaTH3alus 3HaHUI TI0 TeMe
"OnemeHTHl acTpoPpu3nKu"

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

170
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

» ®usuka. Mexanuka, 10 kimace/ Msakumes I'.5., CunsaxoB A.3., O0I111eCTBO ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «JJPODAY; AKliInoHEpHOE 0011IECTBO
«3narensctBO «IIpocBemienne»

» ®usuka. Monekynspuas gusuka. Tepmoannamuka, 10 knacc/ Msikumes [7.41.,
CunsikoB A.3., OO0I111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxnnonepHoe obmiecTBo «M3narensctBo «IIpocBemnienne»

®dusuka 10 knacc Knaccuueckuii Kypc

I, Msikumes, b.b.byxoBues

®usuka 11 knace Knaccuueckuit kypc

I, Msikumes, b.b.byxoBues

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
O.N.I'pomueBa @uznka 10 knacc skcrpecc-I1MarHocTuKa
O.N.I'pomiiea @usuka 10 kiacc Bcepoccuiickas NpoBepovHasi pabora
O.N.I'pomuea @usnka 10=11 kmacc cOopHUK 3a7a4 110 HU3UKE

E.B.Jlykamesa,H.M.HUuctsaxosa ®uszuka EI'D

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://ege.sdamgia.ru



IokymeHT yTBep>xaeH rpoctou I1LIII pykoBoauTes
YupexaeHusd
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