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MNOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 10 ¢Qu3uKe Ha YypPOBHE CpPETHETO OOIIero oOpa3oBaHUsA
pa3zpaboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBatebHOM mporpammsl, pencraBieHHbX B DI'OC COO, a Takxke
¢ yuétom ¢enepanpHON pabodeil mporpamMmbl BocrnuTaHus W KoHuenuu
npenoaaBaHus yaeOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit deaeparuu, peaiu3yroniix OCHOBHbIE 00pa30BaTelIbHbIC TPOTPAMMBI.

[Tporpamma no ¢usuke onpeaenser 00s13aTeIbHOE MTPEIMETHOE COJEpKaHuE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEILHOCTh U3YUEHHUSI TEM U Pa3/ieioB
y4eOHOro mpeaMeTa ¢ Y4ETOM MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3EH,
JOTUKKM y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEW OOydJaromuxcs.
[IporpamMma mo ¢u3uke Aa€T MPEACTAaBICHUE O IENAX, COACPKAHUH, OOIICH
cTparteruu oOOy4YeHUus, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpEeACTBAMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

W3ydenne kypca ¢U3MKH YrIyOJIEHHOTO YpPOBHS TIO3BOJISIET PEaM30BaTh
3aa4u MpoeCCUOHATBHONW OPHEHTAIINH, HANPaBICHO HA CO3/IaHUE YCIOBUU I
NPOSIBIICHUS] CBOMX HWHTEIUICKTYyalbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJaromuMcsi, KOTOpble HEOOXOAMMBI il MPOJOJDKEHHs] 00pa3oBaHUSA B
OopraHM3anusax mnpodecCHOHaTbHOr0 00pa3oBaHUs 1O Pa3jIUYHbIM  (PU3HKO-
TEXHUUYECKUM U WH)KEHEPHBIM CTICIIHATIEHOCTSIM.

B nporpamme o pusmke onpenestoTes miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (U3MKH Ha YypOBHE CpeaHero ooOmero oOpa3oBaHUS: JIMYHOCTHBIE,
MeTanpeaMeTHbIEe, MpeaMeTHble (Ha  yrinyOn€HHoM — ypoBHe).  Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBAaHUM K JIMYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaloluXCsl, OCBOMBIIIHMX
nporpaMmmy 1o Gpu3nKe Ha YpOBHE CpeHEro 0011ero oopa3zoBaHus Ha yriryOaEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO0/.

[TporpamMma no pu3mKe BKIIOYAET:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca GU3NKH Ha YTITyOIEHHOM ypOBHE,
B TOM YHCJIe IPEIMETHBIC PE3YIbTATHI IO TOJjaM O0yUYEHUS;

coJiepkaHue yueoHoro npeamera « Pu3nka» Mo rogam o0ydeHHsl.

[IporpaMma mo ¢u3MKe HMeeT NPUMEPHBIM XapakTep M MOMXKET OBITh
UCIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIS1 COCTABJICHHSI CBOMX Pab0YHMX POrpamMMm.

[TporpamMMa o ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUYHTENEH U
NPEIOCTAaBICT BO3MOXKHOCTH JUIS pealH3allii  Pa3IUYHbIX METOJUYECKHIX
NOJIXOJJOB K MpernojaBaHUI0 (UMK Ha YrIyOJNEHHOM YpPOBHE IMpPH YCJIOBHU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUS Kypca.



®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUN 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIBKY (PHU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueit u actpoHomued. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUU ONpENENuIo XapakTep U OypHOE pa3BUTHE
pa3zHo00pa3HBIX TEXHOJIOTHM B cpepe SHEPreTUKU, TPAHCIIOPTa, OCBOEHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MATE€pUAJOB C 3aJlaHHBIMU CBOWcTBamH. M3ydenuwe ¢uszmku
BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI MHPA
obOyuatomierocs, B popMupoBaHue yMEHUN MPUMEHATh HAYYHBIM METO] TO3HAHUS
P BBITIOJTHEHUW UMH YYEOHBIX HUCCIICIOBAHUM.

B ocHOBY Kypca ¢pu3nku Ha ypOBHE CpPEeTHETO 00IIero 00pa30BaHUs MOJI0KEH
psiI uaeh, KOTOpPbIe MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOCHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/ieJoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEl MaTepuan Kypca (U3HKU
o0ObequHEH BOKPYr (U3MUECKHX Teopuid. Bemymmm B Kypce SBISETCS
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE€ peanusanus OpeAnonaracT HUCIOJb30BAHUE
TYMaHUTAPHOTO TMOTEHIMANa (PU3NYECKOW HAYKW, OCMBICICHUE CBS3U PA3BUTHUSA
(bu3UKY ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYCCKUMU, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOTIEMaAMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢buzuku yrimy0a€HHOTO ypOBHS
MpEANoiaraeT 3HakOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTcsi Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs TMOCPEICTBOM BBEICHHS JIIEMEHTOB
CONIepKaHMs, TOCBAIMIEHHBIX OKOJOTHYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIOIIONIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue coJiep>kaHusi MPOrpaMMBbl 10 (GU3HKE JOKHO ObITh MOCTPOCHO Ha
MPUHITUTIAX CHCTEMHO-IEATEILHOCTHOTO moaxoaa. Jis pusuku peanusamus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITEIFHOTO AKCIIEPUMEHTA Kak
MOCTOSIHHO JIeHicTBYytomero ¢akropa ydeOHOTOo mporecca. s yrmyonéHHOTrO
YPOBHS — O3TO CHCTEMAa CAaMOCTOSITEIBHOTO YYEHHMYECKOTO OSKCIIEPUMEHTA,



BKITIOUAIONIETO (PpOHTANbHBIC YYCHHUYECKHE OIBITHl MPU H3YYCHHH HOBOTO
MaTepuana, 1abopaTtopHbeie padoThl U pabOTHl MpakTHKyMa. [Ipr 3TOM BO3MOKHBI
IBa criocoba peanuzanuu GU3NIECKOTO MpakTHKyMa. B mepBom ciiydae mpakTHKyM
npoBoauTcs 6o B kKoHie 10 m 11 kmaccoB, mmbOO MOCie MEPBOTO W BTOPOTO
MOJIyTOUN B Ka)X/JI0M M3 3THUX KJIaccoB. BTopoii cocob — 3To uHTerpamnus padot
PAaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPHIE MPOBOISTCS B MpOIECCe
uzyueHus: paszjaena (temol). Ilpu sToM mojx paboTamMu NMpakTUKymMa MMOHMMAETCs
CaMOCTOSITEJIbHOE ~ UCCJIEJOBaHHE, KOTOPO€ TMPOBOJUTCS MO PYKOBOJACTBY
CBEPHYTOTr0, 00001IEHHOTO BHU1a O€3 MOLIaroBOM HHCTPYKIIHH.

B nporpamme mo (¢u3Mke cucteMa YYEHHYECKOTO HSKCIEPUMEHTa,
71a00paTOpHBIX pabOT W MpaKTUKyMa MpelCTaBlICHA €IWHBIM TepeuHeM. Bribop
TEMATUKU IS 3TUX BUJAOB YYCHHUYECKUX MPAKTHUECKUX PabOT OCYIIECTBISACTCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYpPOYHOTrO
IUIAHUPOBAaHMUST W OCHalleHus kabunera ¢usuku. [Ipm sToM oOecneunBaercs
OBJIaJicHUEe OOYyYaIOUUMHUCS YMEHUSIMH TPOBOJUTH TIPSIMbIE U KOCBEHHBIC
U3MEPEHHS, UCCICIOBAHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IMOCTAHOBKY
OTIBITOB IO TIPOBEPKE MPEJIOKEHHBIX THITOTES.

Bonbiioe BHUMaHKE yAEISETCS PEHICHUIO paCYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM At pacu€THBIX 3aa4 MPUOPUTETOM SIBIISIOTCS 337a4M C SBHO 33JJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKON MOJIENBIO, TIO3BOJISIONINE TPUMEHSTh H3yUeHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjenia Kypca, TaK U HHTETpUPYS
IPUMEHEHHE 3HaHUH U3 pa3HbIX pa3aenoB. [ljig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIIAIOTCS 3aJlaHusi Ha OOBsSCHEHUE/NpeACKa3aHhe NPOTEKaHUs (UINYECKUX
SBJICHUN U IMPOLIECCOB B OKPY>KaIOLIEH KU3HU, TpeOyromue BbiOopa (pu3nuecKoil
MOJICJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k MaTepuaibHO-TEXHUYECKOMY
o0ecrniedeHnto yueOHOro nporecca Kype pusuku yriay0inEHHOro ypoBHS Ha YpOBHE
cpeaHero oomero oOpa3oBaHUs JOJDKEH H3Yy4aTbCsl B YCIOBHUSIX MPEAMETHOTO
kabuHeta. B kaOunHere (U3UMKM JODKHO OBITH HEOO0XOJUMOE JIabOpaTOPHOE
00opymoBaHue JJIs BEITIOTHEHHS YKA3aHHBIX B IPOTPaMMe 0 PU3NKE YUEHUIECKHIX
OTIBITOB, JJAOOPATOPHBIX PabOT U padOT MPAKTUKYMa, a TaKKe JEMOHCTPAIIMOHHOE
o0opya0BaHUE.

JleMoHCTpallMOHHOE  000pyJIoBaHHEe (POPMHUPYETCSI B COOTBETCTBHUH C
OPUHIIAIIOM MUHUMAIBHON JOCTAaTOYHOCTH U OOECHeYMBAaeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUi Jis
UCCIICIOBAaHMUSI ~ U3Yy4aeMbIX SIBICHMA M  TIPOLECCOB, SMIHUPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe 000OpymOBaHHME IS YYCHHUECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHJIC TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére



OJIHOTO KOMILJIEKTa Ha JABYX oOydarommxcs. TeMaTHyecKue KOMILIEKThI
71a00paToOpHOrO O00OPYAOBAHUS JOJKHBI OBITh IOCTPOEHBI HAa KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBLIX 1a00paTOpU.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBISIFOTCS:

(opMupOBaHHE UHTEpeca M CTpPEMJICHUS OO0y4arolmuMxcsi K HaydyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE MX HUHTEIUIEKTyaJbHBIX M  TBOPYECKHUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJe MO3HaHWs U (popMHupoBaHHE
HCCIIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

(opMHUpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAaK PE3yJibTaTa W3Y4YEHHs] OCHOB
CTpOEHUS MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHre yMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHUU U HAYYHBIX JOKA3aTEIbCTB;

(opMUpOBaHHE NPEACTABICHUH O POIM (U3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MpPEACTAaBICHUMM O  BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHOM  JEATENIBHOCTH, CBSI3aHHBIX C (PU3MKOM, TMOATrOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTrxeHre 3TUX Lened 00ecreunBaeTcsl peuleHueM CIeAYIOUIMX 3a1ad B
poLecce U3yYeHus Kypca GU3UKU Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus:

npuoOpeTeHNe CUCTEMBbl 3HAHUM 00 O0ImMX (PU3MUECKHX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpWsX,  BKIOYas  MEXaHUKy,  MOJEKYJSpHYI0  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3UKH;

(opMUpOBaHNE YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUS JIs1 OOBSICHEHUS
(u3NYeCKUX SIBICHUH B MPUPOAEC M JUIsl NPUHATUS MPAKTUUYECKUX DPEIIECHUN B
MMOBCEHEBHOM KHU3HHU;

OCBOEHHE CITOCOOOB PELICHHS PA3IMYHBIX 33714 C IBHO 3aJaHHON (PU3NYECKON
MOJIEJIbIO, 3a/lay, MOJpa3yMeBAIOIIMX CAMOCTOATEIBHOE CO3/laHue (PU3NYECKOU
MOJIEJM, aJEKBATHOM YCJIOBMSIM 3aJaud, B TOM 4YHUCIE 3aJady HHXXEHEPHOTO
Xapakrepa;

NOHMMaHHWE (U3NYECKUX OCHOB U NPUHLMUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M IPOBENCHUS
(¢u3NYeCKUX OSKCIEPUMEHTOB, aHajau3a M HMHTepIpeTauuu uH(poOpMaluy,
oTpezieNieHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJbTaTa;

CO3JJaHHWE YCJIOBUU Uil PA3BUTHS YMEHUU IPOEKTHO-HCCIIEIOBATEIBCKOMH,
TBOPUYECKOU JIESITEIbHOCTH;



pa3BuTHE UHTEpeca K chepam npodeccuoHaIbHON AesTENbHOCTH, CBI3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ tpeboBanusmMu DPI'OC COO yriayOnéHHBIM ypOBEHBb
u3ydeHus yuyeOHoro mpeamera «®duszmka» Ha YpPOBHE CpeIHEro OOIIero
oOpa3oBaHusi BbBIOMpaeTCd OOYYAIOIIMMHUCA, IUIAHUPYIOIIMMU MPOJOJHKEHHE
00pa3oBaHus MO CIEIUATBLHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIS.

Ha uzyuenue puzuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
obpazoBanus otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEIEIIO),
B 11 kimacce — 170 gacoB (5 4acoB B HE/IEIIO).

[Ipennaraemeiii B mporpamMmme no (¢uU3MKE IMepeueHb JIabopaTOpPHBIX U
NPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JacT BBIOOP
npoBeneHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJaroIMUXCS.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO NO3HAHUSA NPUPOBI.

dusuka — pyHnaMeHTanbHas HayKa o nmpupoje. HayuHslii MeTo mo3HaHus u
METO/IbI UCCIEIOBAaHUS (U3NUYECKUX SIBIICHUH.

OKCIIepUMEHT U TEOpHsl B Mpolecce Mo3HaHus Npuponsl. Habmonenue u
AKCTIIEPUMEHT B (PU3HKE.

CnocoObl  u3mepeHuss (GU3UYECKUX BEIUYUH (QHAJIOTOBBIE W LHU(POBBIC
U3MEpUTENIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JTATUNKOBBIE CUCTEMBI).

[TorpemnoctTn  u3MepeHuii  GU3NYECKUX  BEIMYMH  (aOCOMIOTHAs U
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NUYECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
abCOJIIOTHO TBEPIOE TEIIO, UcaNbHAS KUAKOCTh, UACATbHBIN a3, TOUCUHBIN 3apsij).
['unore3a. PU3nYECKU 3aKO0H, TPAHULIBI €r0 NPUMEHUMOCTH. DHU3nyecKas Teopusl.

Ponp u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MHPa, B IPAKTAYECKOU AEATEIBHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

W3mepenne cuibl TOKA M HANPSKEHUS B LIEMU MOCTOSIHHOTO TOKA MPH OMOIIU
aHAJIOTOBBIX M IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO C nudpoBoii taboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(bU3HMYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pa3znea 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yu MEXaHUKHU.

Pannyc-BekTop MarTepuasbHOM TOYKH, €r0 MPOEKIMH HA OCU CHCTEMBI
KoopauHat. TpaekTopus.

[lepemerienre, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHHE MAaTEpUAIIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMBI KOOPAHMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBH)KEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaTEPUAIbHON TOYKU OT BPEMEHU U HX
rpaduku.

CBoOonHoe maneHue. YckopeHue cBoOOAHOro mnajeHus. [[BukeHue Tena,
OpOIIEHHOr0 MO/ YIjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpauKu.



KpuBonuHeitHoe  aBrvkeHUe. JIBUKEHHME  MaTepuajbHOM TOYKH 1O
OKPY>KHOCTH. YTJoOBas M JIMHEWHass ckopocTh. llepuon u yactoTra oOpalleHus.
[lenTpocTpeMuTebHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIIMAIbLHOE) U TIOJIHOE
YCKOPEHUE MaTEPUAIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIUIOMETP,
JNBH>KCHUE CHAPAIOB, LIEMHBIE, HIECTEPEHYATHIE U PEMEHHBIE IEPEAAYH, CKOPOCTHBIE
JTUDTHIL.

Hemoncmpauyuu.

Mogenbs cuctembl OTCUETA, WILIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

CrniocoObl uccieI0BaHusl IBUKEHUM.

Nnnroctpanus npenesbHOro Nepexoa U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAaHUEM MEXAaHU3MOB.

[TameHne Ten B BO3yXe U B PaA3pEKEHHOM IIPOCTPAHCTBE.

HaGnionenue aBuxkeHUsi Teja, OPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTANBHO.

HanpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriIoBO CKOPOCTH B PEIYKTOPE.

CpaBHeHue NyTeH, TPACKTOPUHN, CKOPOCTEMN ABUAKEHHUS OJHOTO U TOTO KE Teya
B Pa3HBIX CHCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3yueHre HEpaBHOMEPHOTO ABUIKEHHUS C LIENbIO ONPEEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHre yCcKOpeHUs MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH NYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JIBH>KCHUU.

W3mepenne  yckopeHuss ~ CBOOOJHOTO  majgeHUs  (PEKOMEHJI0BAHO
UCIIOJIb30BaHue TU(PPOBOI Tab0paTOpUN).

N3yuyenue nBuxeHus Tena, OpoIIeHHOro TOPU30HTaNIbHO. [I[poBepka rumnoresbl
0 MpsAMOM MNPONOPUMOHATIBHON 3aBUCHMOCTH MEXKIY JaJbHOCTBIO MOJNETA U
HAa4YaJIbHOM CKOPOCTBIO TEJIA.

N3yueHne JBHXKEHHUS Tella MO OKPYXHOCTH C IOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEPHO/1a OOpalleHHs] KOHUYECKOTO MasiTHUKA OT
€ro IapaMeTpPOB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0H HproToHa. HMHepumanbHble cucTeMbl OTcYéTa. llpHHUIMAN
oTHocutenbHOCTH ["anmunes. HenHepuuanbHble cucTeMbl OTCU€Ta (OIpeaesieHue,
TIPUMEPHI).

Macca tena. Cuna. [IpuHUIuUI cyneprno3uiyu CHil.

Bropoi 3akoH HproToHa /U151 MaTepruaIbHON TOUKHU.

Tpernii 3akoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsS. OKBHBAJIEHTHOCTh TPAaBUTALMOHHOW H
WHEPTHON MAaCCBI.

Cuna TspKkecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MAIEHUS OT BBICOTHI HAJI
MOBEPXHOCTHIO IJIAHETHI M OT TeOrpapuIecKoi mupoThl. J[BrmkeHne HEOECHBIX Tell
Y UX CIIyTHUKOB. 3akoHbl Kerepa. IlepBas kocMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBuxyierocs c
YCKOPEHHUEM.

Cuina tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U CUIIa TPEHUS MTOKOSI.
Koaddumment tpenus. Cuna conpoTUBIECHUS PU ABUKEHUU TeJa B KUJIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTUYECKUE MPOLECCHI: IMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPIHMAIBHBIX CUCTEMAaX
OTCYETA.

[IpuHIMIT OTHOCUTEIBLHOCTH.

Kauenne AByX UWIMHAPOB WM MIAPOB Pa3HOM MACChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBLHON CUCTEMBI OTCUETA.

CpaBHEHUE PaBHOJAEHCTBYIOIIEH TPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM
MACCHhI TE€JIa HA €r0 YCKOPEHUE B UHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHcTBO cuil, BOSHMKAIOIIKUX B PE3YJIbTATE B3AUMOICHUCTBUS TEIL.

N3mepenue macce 1o B3auMOIAEHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U NAJCHUU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenre paBHOACUCTBYIONICH CUJI TIPU JABMXKEHUH OpYyCKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka THUIOTE3BI O HE3aBUCUMOCTH BPEMEHHM JBWIKEHUS Opycka II0
HAKJIOHHOM IUIOCKOCTHU HA 33JIaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX aedopmMaiiuu.

M3yyeHnne NBHKEHHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4epe3
JETKuit OJIOK.

N3mepenne koddduiienta TpeHus: Mo BEJIMYUHE YTIIOBOTO KO3(QuIireHTa
3aBucuMocTy Fop(N).

HccnenoBanue IBHXKEHUS OpycKa 10 HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

W3ydeHue nBUKEHNs Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpoe Teno. IloctynmarenbHoe M BpallaTeabHOE JIBUKEHUE
TBEPAOro Tejaa. MOMEHT CHJIBI OTHOCUTENBHO OCH BpalleHus. Ilnedo cuiel.
CrnoxxeHue Cul, NPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tsxectu Tena.

YcnoBust paBHOBECHS TBEPAOTO TeEIA.

YcroiiunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOe PaBHOBECHE.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHl: KPOHILUTEHH,
CTPOUTEIIBHBIN KpaH, pelI€TdaTble KOHCTPYKIIUH.

Hemoncmpauyuu.

VY ci10BUsL paBHOBECHSL.

Buns! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOIO TeEJd, HMEIOLIErO0 OCh
BpAILECHHUS.

KoHcTpynpoBaHne KpOHIUTEMHOB U PAaCUYET CUII YIPYTOCTH.

M3y4yeHnue ycTONYMBOCTH TBEPIOTO TENA, UMEIOIIETO TUIOLAb OIOPHI.

Tema 4. 3axonwl coxpanenus ¢ mexanuke.

NMnynec MaTepuanbHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CHCTEMBI MATEPUAIBHBIX TOYEK. TeopemMa O IBHKEHNHN LIEHTPA Macc.

VMITysibC CHIIBI M M3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

MoMeHT umIlynbca MarepuanbHOM TOuYkM. I[lpencraBieHue o0 COXpaHeHUH
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PabGora cuibl Ha MajaoM M Ha KOHEYHOM nepemerieHuu. ['paduueckoe
npecTaBiIeHUe padOThl CUIIBI.

MOIIHOCTB CHJIBI.

Kunernyeckass sHeprus MaTepuanbHOW TOUKH. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU MATEPUAIBHOU TOYKH.



[loTeHnManbHble W HENOTCHIMAIbHbIC CWbL. [loTeHIManbHAs >HEprus.
[ToreHuunanbHass sHEprus ynpyro AaegopMupoBaHHOW NpyxuHbl. IloTeHnmanbHas
DHEPIrHUs TeJla B OJHOPOJIHOM I'PaBUTALMOHHOM mosie. [loTeHnmnanbHas sHeprus reia
B TPAaBUTALMOHHOM IOJI€ OJHOPOAHOro mmapa (BHyTpH W BHE Iuapa). Bropas
KOCMMYECKAsi CKOPOCTh. TpeThbsi KOCMUYECKasE CKOPOCTb.

CBs13b pabOThI HEIOTEHIMAJIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHsI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHynd s HWOCAIBHOM KUJIKOCTH KakK CIIEICTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHu4ecKkue yCTpOMCTBAa M TEXHOJIOTHYECKUE MPOLECCHI: JABHKCHHUE PAKeT,
BOJIOMET, KONEP, MPYKUHHBINA MMCTOJIET, TUPOCKOI, (PUT'YPHOE KaTaHNUE Ha KOHbKAaX.

Hemoncmpauyuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKECHHME.

M3mepenre MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Teja Mpu COBEPIICHUN PaOOTBHI.

B3anmuble npeBpamieHuss KUHETUYECKOM M TNOTEHIMAIbHOM JHEPTUd IIPU
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHMe SHEpruy Npu CBOOOAHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

W3mepenne nMmysbca Tena o TOpMO3HOMY IIYTH.

W3mepenne cuibl TITH, CKOPOCTH MOJEIH 3JIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccnenoBanne COXpaHEHHs MMITYJIbCA IIPU YIIPYTOM B3aMMOJICHCTBHH.

M3mepeHne KHHETUYECKOU SHEPTUH TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEeHHE W3MEHEHUS MMOTCHLIUAIbHOW SHEPTUH MPYKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Omnpenenenue pabOThl CUIIBI TPEHUS IPHU JBWKEHUU Tejla MO HAKIOHHOW
IIJIOCKOCTH.

Pasnen 3. MosekyJsipHasi pu3nKa 4 TEPMOJAMHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU MEOPUU.

OCHOBHBIE TOJNOXKEHUSI MOJIEKYJsIpHO-KuHeTHUeckor Tteopun (MKT), wux
onbITHOE o0ocHOBaHue. Juddy3us. bpoyHoBckoe nBUxkEHNE. XapaKTep ABMKEHUS
Y B3aMMOJECHCTBUS YaCTHIl BewlecTBa. Moaenu CTpOoeHus ras3oB, KMAKOCTEU WU
TBEPABIX TEJ U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3THX Mozenel. Macca u
pa3mepsbl MoJiekyn (aromoB). KonmuecTBo Bemectsa. [locrossHHas ABoraapo.



TennmoBoe paBHOBecue. TemmepaTypa W crocoObl e€ um3mepenus. Illkana
temneparyp Llenbcus.

Mopens uieaNbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
rasza JIBHXKYTCS XaOTHYECKU U HE B3aUMOJEUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJealbHOM Tra3e C [OCTOSIHHbIM KOJIMYECTBOM BemecTBa. ['paduueckoe
IpeJICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n306apa.

CBsi3p  MeXIy [JaBJIE€HUEM U  CPEIHEW KUHETHYECKOM  3SHEeprueu
NOCTYIATEJbHOTO TEIUIOBOTO JBHKEHHSI MOJIEKYJ HMJIEATBHOIO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UICAIbHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KMHETUYECKOW DHEPTUEH MMOCTYNATEIbHOIO TEIUIOBOTO IBHUKEHHUS €€ YaCTULL.

TexHn4eckue yCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHL: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMAaTePUAJIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHUs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyszust sxuaKocTen.

Mogaens onbita LlTepHa.

[IpuTsykeHre MOJIEKYI.

Mopnenu KpUCTAIIIMYECKUX PEIIETOK.

HaOnronenue u uccieioBanre n30MpoLeccoB.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpsUYeil U XOJI0THOM BOJOM.

W3yyeHne H30TEpMUYECKOro Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
ndpoBoii 1abopaTopun).

N3yueHne n30X0pHOro nporuecca.

N3yuyenue nzobapHoro npoiecca.

IIpoBepka ypaBHEHUS COCTOSHHS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEHHHE MapaMeTpsl. [lapamerpsr
TEPMOAMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAYECHUS BEJIMUMH, ONIMCHIBAIONINX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepMoanHamukd. (CaMONpou3BOJbHAS — peslaKcauus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopenb wuaeanbHOrO raza B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHUM:
ypaBHeHue MenneneeBa—Kiamnelipona u BbIpakeHUE AJi1 BHYTPEHHEH SHEPIHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENH: HU3Kas KOHUEHTpPAILMs YacTHUll, BHICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruu OJHOATOMHOTO HJICalIbHOTO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMUKe. Boruncienue paboTel 1o rpaguky
npolecca Ha pV-auarpamme.

Tennomepenaya  kak  crmoco0  W3MEHEHHUS  BHYTPEHHEW  DHEPTUU
TEPMOJUHAMHYECKOW CcHUCTeMbl 0e3  coBepmieHus pabotel.  KonBekmws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KonmuuectBo Ttemnotsl. TermnoéMkocTh Tena. YAelbHas M MOJsSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUWE Maiiepa. YenbHas TEIIOTa CTrOpaHUs
TorumBa. Pacuér kommuecTBa TEMIOTHI mnpu Temonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBbIii 3akoH TepMoguHAMUKK. BHyTpenHsisa sHeprus. KoaudecTBo TemaoTh
u paboTa Kak Mepbl K3MEHEHUsI BHYTPEHHEH O3HEpruu TEpPMOJUHAMUYECKOU
CUCTEMBL.

BTopoii 3ak0oH TepMOIMHAMUKH JJIs1 PABHOBECHBIX MPOIIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHME TEPMOJUHAMUYECKON CHUCTEMBI MPOXOJUT €IUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3ak0oH TepMOAMHAMUKY J1J11 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepeaaTh TeIJIOTy OT 00Jiee XOJI0HOTO Tena K 0ojee HarpeToMy 6€3 KOMITeHCAIUN
(Knay3uyc). HeobpaTuMoCTh IPUPOIHBIX MPOIECCOB.

[Tpuniunsl aecTBus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. [ukn Kapho.

DKOJIOTUYECKHE ACHEKThl MCIIOIb30BaHUsI TEIUIOBBIX ABUTareneid. TermmoBoe
3arps3HEHUE OKPYKAIOIIEH CPebl.

TexHrYecKue YCTPONCTBA U TEXHOJIOTMYECKHE IPOILIECCHl: XOJIOAWIbHUK,
KOHJUIIMOHEp, AU3EIbHBIA W KapOIOpaTOpHBIA JBUraTeNHd, HapoBas TypOUHA,
MOJIyYeHUE CBEPXHU3KUX TEeMIEpaTyp, YTHIMU3AIUs «TEIJIOBBIX» OTXOJOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIM3AlUs OMOOPTaHUIECKOTO TOTUTHBA JIJIS
BBIPAOOTKH «TETUIOBOM» M SJIEKTPOIHEPTHUH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHUH.

Bo3nymnoe oraumso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHHSI BHYTPEHHEW SHEPTHUH.

HccnenoBanue annabaTHOTO mpolecca.



KomMmnbroTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aguabaTHOro mpoiecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MENKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUJTKOCTEM.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHAeHCanus. Micnaperue u kumneHue. Y aenbHas TerioTa
apooOpa3oBaHUsI.

HacpllieHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEPATYPhI, UX HE3ABUCUMOCTD OT
00BbEMa HACBHIIIEHHOTO Tapa. 3aBUCHMOCTh TEMIIEPATyphbl KUTICHUS OT JABJICHUS B
HKUJKOCTH.

BnaxxnocTh Bo3ayxa. AGCOIIOTHASL 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
KpuctaiuioB. [lmaBiieHne W Kpuctaimm3auus. YJIEJbHAas TEIIOTAa IUIABICHUS.
Cybnumarusi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarui.

TemnmoBoe pacmUpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacimupeHre. AHTapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYUHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[Tpeo6pa3zoBanue sHeprun B (Pa3oBbIX Mepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

[ToBepxnoctHOoe HaTsKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipuasie siBienus. /aBieHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiicTBa HACBIIIEHHBIX NTAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIABJICHUMU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUIbHBIMH TJIEHKAMH.

CmaunBaHue.

Kanumnisipasie siBJI€HUSA.

Mojenn HeHbIOTOHOBCKOM KUJIKOCTH.



CriocoObl U3MepeHNUs BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buawr nepopmaruii.

Ha6monenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

M3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTHM BO3JyXa M OILIEHKa MaccChl MapoB B
IIOMEILECHNH.

N3mepenne ko3P puiimeHTa noBEpXHOCTHOTO HATSHKEHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  nedopmaruu  pe3smHOBOro oOpasma  oT
NPUIOKEHHON K HEMY CHJIBI.

Paznen 4. DiekTpoauHaMuKA.

Tema 1. Inexkmpuueckoe noJe.

OneKkTpu3alus Tea W e€ MpOsBICHUSA. OJEKTpUueckuid 3apsa. [IBa Buaa
IIEKTPUYECKUX 3apAnoB. IIpOBOOHWKH, JUANEKTPUKA U  MOJYNPOBOIHUKH.
DneMeHTapHbIN 3JIEKTPUYECKH 3aps/l. 3aKOH COXPAHEHMSI AIIEKTPUUECKOTr0 3aps/ia.

B3aunmopneiicteue 3apsaoB. Toueunsle 3apsanbl. 3akoH Kynona.

DiekTpuiecKoe nojie. Ero AeicTBre Ha JIEKTPUUYECKUE 3apsi]Ibl.

Hanpspk€anocts  snektpuueckoro  mosa.  [IpoOueiit  3apsin.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJis. OJHOPOIHOE IEKTPHUECKOE TOJIE.

[IoTeHIMAIBHOCTB 3JIEKTPOCTATHYECKOTO ITOJSA. Pa3HOCTH NMOTEHIMANIOB U
HanpspbkeHue. lloTeHnumanbHass >HEprus 3apsga B AJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaK U
HEOHOPOIHOTO).

[IpyHIMT CyNEpNO3ULUN SJAEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnga. Ilome paBHOMEpHO 3apsbkeHHOM cdephl. [lone
PAaBHOMEPHO 3apsKEHHOro 1Mo o0bEémy miapa. [losie paBHOMEPHO 3apsiKEHHOM
OeckoHEeYHOU TIocKOCTH. KapTuHbl JMHUM HAmpsLDKEHHOCTH JTHX TMOJeH U
HKBUIOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B IEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JvsnexTpuku B DJIEKTPOCTATUYECKOM  MOJIE. Jwusnexrpruueckas
IIPOHUIIAEMOCTH BELIECTBA.

KonaencaTop. DneKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE coenMHEHUE KOHIEHCAaTOPOB. [locnenoBarenbHOe COEqUHEHNE
KOHJIEHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBr>keHue 3apsyKEHHOM YaCTULBI B OTHOPOJAHOM JJIEKTPUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTpOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Hemoncmpauyuu.

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apSIKEHHBIX MIACTUH.

Mogpens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKM B DIEKTPUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

YCTpONCTBO U AEUCTBUE KOHACHCATOPA NOCTOSTHHOW U IIEPEMEHHONU EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUYECKONU MPOHULIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOIO0 KOHJIEHCAaTopa.

3apsKa 1 paspsjika KOHIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TEI.

HaOnronenue npeBpallieHusi 3HEPTUU 3apsyKEHHOTO KOHJEHCATOPa B SHEPTHUIO
W3JIyYEHUs CBETOANOIA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HampspKEeHUs ) npu
MOCJIEA0BATEIBHOM COEAMHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuiia Toka. [TocTosIHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTka Lenu.

DNEKTPUUYECKOE COMTPOTUBIICHHE. 3aBUCUMOCTD CONMPOTUBIIEHUS OJJHOPOIHOTO
MPOBOJAHUKA OT €ro [JWHbl M IUIOMIAJA IONEPEYHOrO CEUYECHHS. Y IEJIbHOE
COIIPOTHUBJIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COSAUHEHHE NPOBOJHUKOB.
Pacuér pa3zBeTBnéHHBIX nekTpudeckux 1eneil. [Ipasmma Kupxroda.

Pa6ora snexrpuyeckoro Toka. 3akoH J[xoymns—Jlenma.



MomHOCTh 3JIEKTpUYECKOro ToKa. TemioBas MOIIHOCTb, BhIENsieMas Ha
pe3ucrope.

DJIC 1 BHyTpeHHEE CONPOTUBIICHUE UCTOYHMKA TOKA. 3akoH OMa /1J1sl MOJIHOM
(3aMKHYTO#) dJIEKTpUYEeCKOM I1enu. MOIMHOCTh HCTOYHHUKA Toka. KopoTkoe
3aMbIKaHUE.

KoHnaencaTop B Lienu MOCTOSIHHOTO TOKA.

TexHHUecKue YCTPOMCTBA M TEXHOJOTUYECKHE TMPOLIECCHl: aMIEpMETp,
BOJIBTMETP, PEOCTAT, CYETUUK JIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

W3mepeHne CUibl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CWJIbI TOKAa OT HAMNPSHKEHUS I PEe3UCTOpa,
JaMIIbl HAKAJIUBAHUA U CBETOAMO/IA.

3aBUCHUMOCTh COMPOTUBIICHUS UIMHAPUYECKUX HPOBOJHUKOB OT JIJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT CONMPOTHUBJICHUS IIPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Tpsimoe uzmepenne IC. KopoTkoe 3ambikaHUE ralbBaHUYECKOTO PJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIIECHUS.

Crnioco0sbI coennHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBbI TOKA B LICTIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBaHye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenne yAenbHOro CONpOTUBIIEHNS TIPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA OT HAMpsSOKEHUS JUISL  JIAMITbL
HaKaJIMBaHUS.

YBenuueHue npejesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne D/1C 1 BHyTPEHHETO CONTPOTHUBIICHHUS HICTOYHUKA TOKA.

Uccnenosanue 3aBucuMoctu IJIC raqbBaHMYECKOTO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJFOCAMU UCTOYHUKA TOKA OT
CHJIBI TOKA B LEIIH.

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

OnekTpuyeckas NPOBOAUMOCTb  Pa3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
IPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTHBIICHUS METAJJIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TonynpOBOIHUKMU. CobOcTBeHHas u pUMeCHast MIPOBOAUMOCTb
noJIyIpoBOJHUKOB. CBoicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHUYECKAS IJUCCOLMALIMS.
Onexrtposn3. 3akoHbl Dapanes 1 3IEKTPoIIn3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
pa3psia. PazmuuHble TUITBI caMOCTOSTENBHOTO pa3psiaa. Momuus. [lnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHUECKOE IMPUMEHEHHUE: Tra30pa3psiaHbIe
JamIbl, AJIEKTPOHHO-JIydeBas TpyOKa, MOJYNPOBOJIHUKOBBIE MNpUOOpHI: AHOI,
TPaH3UCTOP, (POTOIUOI, CBETOAMO/I, FalbBaHUKa, paUHUPOBAHUE MEJIU, BHIIIJIAaBKA
QIIFOMUHUS, JIIEKTPOHHAsA MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCHUMOCTb CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTE NEKTPOIIUTOB.

3akoHsl 3ekTposinza dapazes.

HckpoBoii pa3psa M IpOBOJIUMOCTb BO3yXa.

CpaBHEHUE IPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISE TPOBOAMMOCTD AUOA.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKMUKyM.

Habmonenue snexrposnnsa.

W3mepeHune 3apsaa OJTHOBAIEHTHOIO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTHUBJIEHUS  TEPMOPE3UCTOpA  OT
TEMIIepaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapAKTEPUCTHKHU JUOA.

Pu3nyecKuil NPaKTUKYM.

CnocoObl u3MepeHus: PU3NYECKUX BEIMYUH C UCTIOIb30BAHUEM aHATIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOIIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEINYHH.
OneHka rpaHul] NOrpeIHOCTEN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHUM, HCCIECAOBAHUM  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTe3 (BBIOOp W3 pabdoT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3feiax «YUYEHUYECKHH  JKCIIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTUKYM)).

MexnpeaMeTHbIe CBA3M.

N3yuenue xypca pusuku yriayonaénnoro ypoBHs B 10 kiacce ocyniecTBisieTcs
C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBS3€H C KypCcaMH MaTe€MaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnule noHAMUS, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTE3a, (U3NYECKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOJEHUE, DKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHUE,
NOTPEUTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1ad0paTopusi.

Mamemamuxka: pelieHHWEe CHUCTEMbl YypaBHeHUM. JluHelHas QyHKIus,
napaboa, rurep6osna, ux rpaduku U CBOMCTBA. TpuroHoMmeTpuyeckue (QyHKITUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIIMHU HA OCH KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

Buonocusa: mexanuueckoe ABMKEHHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH JKMBBIX OPTaHU3MOB, TEIUIOBOE 3arpsS3HEHUE OKPYKAIOUIEH CpeIbl,
yTHIIM3AIMs OWOOPTaHMYECKOTO TOIUIMBA I  BBIPAOOTKH  «TEIUIOBON» W
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSIKEHHUE U KAIIWJUISPHBIC SIBIICHUS B IPUPOJIE,
AIEKTPUYECKUE SIBJIICHUS B )KUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI Macca, IMOJy4YeHWE HAHOMATEPHUAJIOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJ, )KUAKOCTEN U ra30B, KUJKWAE KPUCTAIUIBI, SJIEKTPUUECKUE CBOMCTBA
METAJUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMAIUSA, TaJIbBAaHHUKA, JJIEKTPOHHAs
MHUKPOCKOITHS.

TI'eocpagpua: Bna>xxHocTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozun: nipeoOpa3oBaHKEe JIBIKCHUN C WCIIOJIH30BAHUEM MEXaHWU3MOB,
Y4ET CYXOro M IKMIAKOTO TPEHHS B TEXHUKE, CTAaTHYECKHE KOHCTPYKIIHHU
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), MUCIOIb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATEb BHYTPEHHEIO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJIyYEHUsT COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YHUCJIE HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE DJIEKTPOTPUOOPOB,
razopazpsaHble JaMIIbl, IOIYIIPOBOJIHUKOBBIE IPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. DiekTpoauHaMuKA.

Tema 4. Macnummnoe noe.

BzauMopelicTBrE TOCTOSIHHBIX MarHuTOB M NPOBOJHUKOB C  TOKOM.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUHMHW. [IpyuHOMIT Cyneprno3uuuu
MAarHUTHBIX NOJIEW. JIMHUM MAarHUTHOW MHAYKIIUH.

MaruutHoe 1oj€ MPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJHUKA, KATYIIKUA U
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HalpaBJIE€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanmpaBiae€HUE U MOAYJb. [[BUKEHUE 3apsSKEHHON YACTULIBI
B OJIHOPOJIHOM MarHuTHoOM mnoJje. Pabota cunbl JlopeHna.

MarnutHoe noJie B BemecTse. DeppoMarHeTuky, napa- i IMaMarHeTUKHU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOTMYECKHUE IIPOHCCChI: IMPHMCHCHHUC

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauyuu.

KaptuHa 7uHMHA  WMHOYKUMM ~ MAarHATHOTO  MOJSL  IOJIOCOBOTO M
[I0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa 1MHMI MarHUTHOW MHIAYKIWHU NIOJIS JUIMHHOTO MPSMOTO MPOBOJAHMUKA
Y 3AMKHYTOI'O KOJIBIIEBOI'O IIPOBOJHUKA, KATYIIKH C TOKOM.

B3aumonencTere 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HabmroieHue 1BUKEHUs Iy4yKa JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHMn JEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanye MarHUTHOTO OJISL IIOCTOSTHHBIX MAarHUTOB.

HccnenoBaHue cBONCTB (heppOMarHeTUKOB.

HccenenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yenue 3aBUCUMOCTH CHJIbI AMIIEpPA OT CHJIBI TOKA.

Omnpenenenne MarHUTHOW MHIYKLIIMYA HA OCHOBE U3MEPEHUS CUIIBI AMIIepa.

Tema 5. Inekmpomacnumnan UHOYKYUAL.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHWTHOU
uHaykuuu. OJIC uHaykuuu. 3aKOH AJIEKTPOMArHUTHOM uHHAYKIMM PDapanes.
Buxpeoe anekrpudeckoe noiie. Toku Oyko.

OJIC MHAyKIMHM B NPOBOJHHUKE, IBHXKYILIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

[IpaBuiio Jlenna.

NupykTtuBHOCTE. Karylika HMHIYKTMBHOCTH B ILENM IIOCTOSHHOTO TOKA.
SABnenune camonnaykuuu. 9J1C caMOMHIYKIIMH.

OHeprust MarHUTHOTO I1OJIS KaTYIIKU C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: WHAYKLIHWOHHAS
11e4b, COJICHOM], 3aIATa OT JJIEKTPU3ALMU TEJ IIPU ABUKECHUU B MArHUTHOM I10JIE
3emuu.

Hemoncmpauyuu.

HaOnronenue siBneHus 3IeKTpPOMarHuTHOM MHTYKIIHH.

HccnenoBanue 3aBucumMoctd IJIC MHAYKOUMUM OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO MOTOKA.



ITpasuno Jlenua.

[Tamenrie MarHuTa B aTFOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIHUH.

UccnenoBanue 3aBucuMoctd DJIC caMOMHIYKIMH OT CKOPOCTH W3MEHEHUS
CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Onpenenenne MHAYKIUU BUXPEBOrO MAarHUTHOIO TTOJISL.

HccnenoBanue sIBICHUS] CAMOUHTYKIIHH.

COopka MOJIeNu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nea 5. KoJsieoanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebatenbHas cuctema. CBOOOAHBIE KOJIEOAHMUS.

["apmonnueckue konebanusi. KnnemaTnueckoe M AMHAMUYECKOE OIMHUCAHHE.
DHepreTUYecKoe ONrcaHue (3aKOH COXpaHEHUs MEXaHWYECKOM sHepruu). BeiBon
JMHAMUYECKOI0 OMUCAHUsI TapMOHUYECKUX KOJIeOAaHUM U3 UX SHEPreTUYECKOro u
KMHEMATUYECKOTO ONTMCAHMUS.

Amrntyaa u ¢aza xonebanuil. CBsi3b aMIUIUTYbl KOJ€OaHUN HCXOIHOM
BEJIMYMHBI C aMIUTUTYAaMH KOJieOaHU €€ CKOPOCTU U YCKOPEHHSL.

[lepron u yactora kojeOGanuid. Ilepuon ManabiX CBOOOJHBIX KOJICOAHMI
MaTeMaTuyeckoro MasatHuka. llepuon cBoOOAHBIX Ko€OaHUN MPY>KUHHOTO
MasITHHUKA.

[TonsiTue o 3atyxaromux kKoneOaHusx. BeiHyXneHHble Konebanus. Pezonanc.
Pe3zonancnas kpuBas. BrausHue 3aTyxaHus Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMCTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauyuu.

3anuck K01e0aTeTbHOTO ABUKEHUSI.

HabGnronenne He3aBUCUMOCTH NIEPUOJIa MANbIX KOJIeOAaHUN Tpy3a HA HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyXaromux Koie0aHU U 3aBUCUMOCTH epro/ia CBOOOIHBIX
KOJIe0aHUM OT CONMPOTHUBIICHUS.

UccnenoBanre konebaHWi Tpy3a HAa MACCHUBHOM TMPYXKUHE C IEJbIO
dbopmupoBaHus NpeAcTaBiIeHUN 00 UacaIbHON MOEINU MPY>KUHHOTO MasgTHUKA.

3aKOH COXpaHEeHMsI SHEPTUH NP KOoJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Habmonenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.



W3mepenne mnepuoja CBOOOJHBIX KOJIEOAHUH HUTSHOTO M MPYXKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUXKEHUSA TeJa B X0JIe KoieOaHUil Ha yIIpyroM MojBece.

N3yueHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue FHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIIKUX KOJIEOaHUI.

HccnenoBanre BIHY X ACHHBIX KOJIEOaHUIA.

Tema 2. dnekmpomacHummnuple KO1eOAHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
uaeanbHoM KosiebatenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMILTUTYIbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIbI TOKa B KOJie0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs YJHEPTUU B UCAIBHOM KOJIeOaTeIbHOM KOHTYPE.

3aTyxaromniue AIIEKTPOMArHUTHBIE KoJieOaHmsl. BrinyxneHHbIE
3IIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemeHHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIONIEE 3HAYEHUE CWJIBI TOKA W HANpsDKEHUS MpU Pa3IUYHOM (dopme
3aBUCHUMOCTH IEPEMEHHOIO TOKA OT BPEMEHMU.

CuHycOMJQIbHBIA MEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VHIYKTUBHOCTH B LIEMH CUHYCOMJAIBHOTO IIEPEMEHHOrO TOKAa. Pe30HaHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Uneanbubiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya u mnotpedieHue
AIIEKTPUYECKOU SHEPTUH.

OKOJIOTUYECKHE PHUCKU TMPU MPOU3BOACTBE 3JeKTpodHepruu. Kynbrypa
VICIIOJIb30BaHUS DJIEKTPOIHEPI U B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMUYECKHE MPOLECCHI: JIEKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeiay.

Hemoncmpauyuu.

CBOOOIHBIE IEKTPOMATrHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUM OT MUHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eHepaTop HE3aTyXarOIMKX 3JIEKTPOMATHUTHBIX KOJICOAHU.

Mojienb 3JIEKTPOMAarHUTHOTO TE€HEPATOPA.

BriHyX1eHHbIE CHHYCOMIaTIbHBIE KOJIEOAHUS.

Pe3ucrop, kaTymika MHAYKTUBHOCTH M KOHJEHCATOP B LENMH MEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTYyIIKH
VWHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ACHCTBUS TpaHCchopMaTopa.



Mojenb TUHUY 3IEKTpOoIIEepeiayH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3zyuenue tpanchopmaropa.

HccnenoBanne mepeMEHHOT0 TOKa dYepe3 IMOCIeNOBAaTENIbHO COENUHEHHBIE
KOH/ICHCATOP, KaTyLIKy U PE3UCTOP.

Habiroienue 31eKTpOMarHUTHOTO pE30HaHCa.

HccnenoBanue padOThl HCTOUHUKOB CBETA B LIENH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHDL.

Mexanuueckue BOJHBI, YCJIOBHS HMX pacnpocTpaHeHusi. llomepednbie u
npoAoiabHbIe BOJIHBL. [lepron, CKOpOCTh pacmpoCTpaHEHHs W JJIMHA BOJIHBL
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)XXCHHUE, NPEIOMIICHUE, MHTephEepeHUUs U
nudpaxims.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymoBoe 3arps3HeHHE OKPYKAIOIIEeH Cpebl.

DONEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS M3IyYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTanys BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTpPaXKE€HUE,  IMPEJIOMIICHHE,
NOJIIpU3aIUsl, MHTepPEpEeHLUs U AU(PpaKLIUsL.

[lkana 371eKTpOMarHUTHBIX BOJH. [IprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLIMIIBI pagUOCBA3H U TeAEBUACHUA. Paguonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckue yCTpOWCTBa U MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neusp,
yJIbTPa3ByKOBasl AMATHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

Habimroienue oTpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmroenue nureppepeHuny u 1uppakiuy MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHUE.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOW H
4acTOTOMN KoJeOaHU.

HccnenoBanue CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, IPETOMIICHHE,
noJisipu3anus, tudpakuus, uHTepdepeHIHs.

Oo6napyxeHue nHPaAKPaACHOTO U YIBTPAPUOIETOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.



N3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHEHOE pacIpOCTPAaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zoOpaxkeHuit B
iockoMm 3epkaie. Chepudeckue 3epkaa.

[Tpenomiienue cBeTa. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npesnoMieHuss. OTHOCUTENBHBIN NOKa3aTespb npeaomiieHus. 110cToSHCTBO 4acTOThI
CBETA M COOTHOILIEHHE JUIMH BOJIH IIPH IIEPEXO0AE MOHOXPOMATHYECKOIO CBETA YEPE3
IpaHUILy pa3zena AByX ONTUYECKUX CPEl.

Xon nydeit B mpuszme. [ucnepcusi cBeta. CIoXHBIM cOocTaB O€I0TO CBETA.
[{BeT.

[lonHoe BHyTpeHHEEe OoTpakeHHe. [IpenenpHbIi yroa MmojHOro BHYTPEHHETO
OTPAKECHMUS.

Cobuparomnire 1 paccerBarolye TuH3bl. ToHkas muH3a. DoKycHOE paccTosiHUe
U ONTHUYECKAsl CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DPOKYCHOTO PACCTOSIHUSI TOHKOU
cepuueckoil JMH3BI OT €€ TEeOMETPUU U OTHOCHUTEIBHOIO IOKa3aTels
IIPEIOMIICHHUS.

dopMyJia TOHKOM JIMH3bI. Y BEJIMYEHHUE, JaBAEMOE JINH30M.

Xoa ny4a, MpOWENIIErO JUH3Y MHOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoil ocu. IlocTpoeHune u300pakeHUI TOYKM U OTpe3Ka MpsIMOA B
COOMpAIOIINX M PACCEHBAIOUINX JIMH3aX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnocoOHOCTh. [71a3 kak onmTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontmka. WuTrepdepenmus cBera. KorepeHTHbIE HCTOYHHUKHU.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTHHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. IIpumepsl Knaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOII0ICHUS
[JIABHBIX ~MAaKCUMyMOB IIpM IIaJ€HHH MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: OYKH, JIyma,
NEPUCKOI, (oToamnmapaT, MUKPOCKOI, MPOEKLUMOHHBIN ammapaT, MPOCBETICHHE
OITHKH, BOJIOKOHHAS ONTUKA, AUPPAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeoMIICHUs CBETA.

Habnrogenue nojHOro BHyTPEHHETO OTpakeHusl. MoJienb CBETOBOIA.

HccnenoBaHne xXoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300pakeHU B JTHMH3AX.

Mopenu MuKkpockorna, TeJIeCKona.

HaGmonenune natepdepeHnm crera.

HaOnronenue nBeToB TOHKUX TUIEHOK.

Ha6mronenue nudpaxium ceera.

N3ydenne 1uppakimOHHON pEIIETKH.

HaGmronenune nudpakiilmioOHHOTO CIIEKTpa.

HabGnronenue nucnepcuu cBera.

HaOmronenue nonsipusanuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSI OT BellecTBa (Ha
IPUMEPE KUJIKHUX JTUH3).

N3mepenne poKyCHOro pacCTOSHUS PACCEUBAIOIINX JINH3.

[TonyyeHnue n300pakeHusl B CUCTEME U3 MIIOCKOTO 3epKayia U JIMH3bI.

[Tonyyenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKONUYECKUX CUCTEM.

Hab6monenne nudpakunu, nHTEphEpeHINH U TOISIPU3ALUHN CBETA.

M3y4yeHue noyisipu3anyu CBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPUKA.

N3yyenue naTEepPEepeHIINM JIa3epHOT0 U3IIyUYEeHHS Ha IBYX ILEIsX.

HabGnronenue nucnepcuu.

Hab6mronenue u uccnenoBanre qupakiimOHHOTO CIIEKTPa.

N3Mepenue IIMHbI CBETOBOUM BOJIHBI.

[TonydyeHue criekTpa U3Iy4YEHUs] CBETOJMOAA TIPU MOMOIIU TU(PAKIIMOHHON
PEIIETKMU.

Pa3znesn 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH.

[ paHMIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHMKHU. [locTynaTel criennanbHOM
TEOPHUH OTHOCUTEIIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBal. [IpeoOpaszoBanus  JlopeHiia.
VYcnoue npuunHHOCTH. OTHOCUTEIBHOCTH OAHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKPAILIEHUE JJIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISATUBUCTCKOM YaCTHUIbl. DHEPIHs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKUE MPOLECCHI: CIYTHUKOBBIE
NPUEMHHKH, YCKOPUTEIH 3aPSKEHHBIX YACTHIL.

VYyeHndeckuil 3KCIIepUMEHT, J1a0opaToOpHbIe pabOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DSHEPrUU  PEISITABUCTCKUX  4YacTull (1o
dboTorpadusM TPEKOB 3apHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnycKyaapHho-801H0801 0yaiu3m.

PaBHOBecHOE TermioBOE M3IydeHHUE (M3TydeHUE aOCOTIOTHO YEPHOTO TEa).
3akoH cMmemnienus: Buna. ['mnoresa [1Inanka o kBaHTax.

®OTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotoadpdext. Onbitel A. I'. CrosneroBa. 3akonbl poTtorddexra. YpaBHEeHHE
Ouamreitna s hotodddexra. «KpacHas rpanunay gotodrddexra.

JlaBnenue cBera (B YACTHOCTH, JIABJICHWE CBeTa Ha aOCOJIOTHO
MOTJIONIAONIYI0O ¥ a0COJIIOTHO OTpaXKaromlyr moBepxHocTh). Ombeitel [1. H.
JleOenena.

BomnHoBsie cBolicTBa yactull. BosHbl ne bpoins. {nvnaa BonHbL Ae bpoiins u
pasMmepbl 00JlacTH  JIOKANIM3alMK JBUXKYIIEWcs dactuilbl. KopmyckymnspHo-
BOJIHOBOM yanu3m. Ju@pakius 3JeKTpOHOB HAa KpUCTaIJIax.

Crnenuguka nsmepenuit B Mukpomupe. COOTHOIICHUS HEONPEeAeTIEHHOCTEN
['eitzendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKUE MPOLIECCHI: CHEKTPOMETP,
dboToremMeHT, (HOTONATYMK, TYHHETBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauyuu.

®dotoapdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHETo GoTodddexTa.

Hccnenoanrie  3aBUCHUMOCTH  CONPOTHUBJIEHUSI  MOJYNPOBOAHUKOB  OT
OCBELICHHOCTH.

CBeToauon.

Conneunas Gartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne nocrostaHoM [Inanka Ha ocHOBe uccienoBanus Gporodddexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.

Tema 2. @uzuka amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpOoeHUs aroMa. [lmaHerapHass mojenb aroma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u normnoieHne (poToOHOB mpU NEPEXOJIE aTOMa C
OJIHOTO YPOBHSI DHEPTUH HA JIPYTOM.



Buapl ciektpoB. CrieKTp YpOBHEN S3HEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJIEHHOE U3Iy4deHHe cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPabHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaOmronenue muHeNYaThIX CIIEKTPOB.

Y CTpONCTBO 1 JEUCTBUE CYETUYMKA HOHU3UPYIOLINX YaCTHLL.

OnpeneneHue JIMHBI BOJIHbBI JTA3€PHOTO U3TyUYECHUSI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMUKyM.

HaOmronenue muHeRYaToro crekTpa.

HccnenoBanne CreKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qu3uka amomnozo a0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnass monens sapa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M30Tomnsl.

PanunoaktuBHOCTh. Aubda-pacnaj. DNEKTPOHHBIM M TO3UTPOHHBIM OeTa-
pacmnan. [ 'amma-nsnyyeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE H30TOINBI B MPUPOJIE.
CBOIICTBa MOHHU3UPYIOLIETO HU3Iy4YEeHUS. BiMsHUME pagnMOaKkTHUBHOCTH Ha KUBbIC
opranu3Mbl. EctecTBeHHBIN (oH usnydeHus. JlozumeTpus.

DHeprus CBS3M HYKJIOHOB B sifpe. SAnepubie cwbl. Jlepext maccsr siapa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepusie peaktopsl. [Ipobiemsr
YIOPABISIEMOrO TEPMOSAJEPHOTO CHHTE3a. ODKOJIOTMYECKHE AaCHEKThl pPAa3BUTHSA
AJIEPHOM SHEPrETUKH.

Metoasl perucTpaliiy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIbHBIE B3aMMOJECUCTBUA. bapuOHBI, ME30HBI H JICOTOHBI.
[IpencraBnenne o CrannapTHoi Moaenu. KBapk-TriitoOHHAs MOJENb aIpOHOB.

®usuka 3a npegenamu CtaHgapTHoOW Mojenu. TéMHas Martepusi U TEMHas
DHEPIUsl.

EnunHcTBO usnueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBA U TEXHOJOTUYECKHE ITPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, simepHbIi peakTop, TEpMOSIIEPHBIN peakTop, aToMHast 00MOa, MarHUTHO-
pe3oHaHCcHast ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM oTorpadusim).

HccnenoBanue paaroakTUBHOTO (POHA C UCTIOJIB30BAaHUEM JI03UMETPA.

N3ydenue noriouieHus 0eTa-4yacTHI] ATFOMUHUEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM M ACTPOPU3UKH.



Otansl pa3BUTUA acTpoHoMuUU. [IpUknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuHu. IIpUMEHMMOCTb 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIbI
KOCMUYECKHX 00BEKTOB.

Metoapl acTpOHOMHYECKHX HccienoBaHui. COBpPEMEHHbBIE ONTUYECKUE
TEJIECKOIIBI, PAANOTEIECKOIBI, BHEATMOC(EPHAsT aCTPOHOMUSI.

Buna 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BUAMUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. Mlctrounuk sHeprun CoJiHIla U 3BE3 /.

3BE3/1bl, UX OCHOBHbBIEC XapaKTEPUCTUKHU. J[MarpamMma «CeKTpaIbHbIA KIacc —
CBETHUMOCTB». 3BE3MBlI TJIaBHOW MOCIJIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTbY» ISl 3BE3] TJIABHOM IOCIENOBATENBHOCTU. BHYTpeHHee cTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOIonnM CoJiHIa U
3BE3/. DTallbl )KU3HU 3BE3].

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenne m aBwxkeHue CoiHIA B
[Nanaktrke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

Habnronenust 3BE31HOrO HeOa HEBOOPYKEHHBIM TIJIA30M C MCIOJIB30BAaHUEM
KOMITBIOTEPHBIX TPHJIOKESHUH I ONPEAeSICHUS TMOJ0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi CeBEpHOro MOJIylIapusi U SpKue
3BE3/IbI.

HabGmtonenuss B Ttemeckon JIyHbI, IJIaHET, TYMaHHOCTEHM H 3BE3IHBIX
CKOIUICHUH.

DU3NYECKHI PAKTHUKYM.

CrniocoObl u3MepeHus: PU3NYECKUX BEIHYUH C UCTIOIb30BAHUEM aHATIOTOBBIX U
HU(POBBIX M3MEPUTENBbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOJIFOTHBIE U OTHOCUTEJIBHBIC MMOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHul] NOrpeIHOCTEN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bu3nYeCcKUX BEJIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTE3 (BbIOOp W3 pabdoT,
ONUCAaHHBIX B  TEMATUYECKUX  pazienax «YUYEHUYECKHH  IKCIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

O0o0maromnee NOBTOPEeHUeE.



O0o001eHNe 1 cucTeMaTU3alusl COAEepkKaHUs pa3fesioB Kypca «MexaHuKay,
«MounekymnspHas GU3nKa 1 TEPMOJAUHAMUKAY, « DNEKTpOoAMHAMHUKAY, «Kosebanus n
BOJIHBI», «OCHOBBI CIELUUAIbHON TEOPUM OTHOCUTENIBHOCTH», «KBaHTOBasA
¢duznka», «IEMEHThl ACTPOHOMUHU U aCTPOPUBUKID.

Ponp ¢usuku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJILHOW M 3TUYECKOMU cepax NesTENbHOCTH YEJI0BEKa, POJIb U MECTO (DU3UKU U
ACTPOHOMHUHU B COBPEMEHHOM HAay4YHOM KapTHMHE MHpa, 3HAUYECHUE OINUCATEIbHOMH,
CUCTEeMATU3UPYIOIIeH, OOBSICHUTENPHOM UM  NPOTHOCTHYECKOW  (PyHKIMIA
duznyeckoit Teopuu, poib GU3NUECKO Teopuu B (POPMUPOBAHUU MPEIACTABICHUN
0 (Qu3MYecKoil KapTUHE MUpPA, MECTO (U3NYECKON KApTUHBI MUpPA B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPO/IE.

Me:xnpeaMeTHbIe CBA3H.

Nzyuenue kypca ¢pusuku yray0iaéHHoro ypoBHs B 11 kiacce ocymiecTBisercs
C yu€TOM COJEep>KaTeIbHbIX MEXIPEIMETHBIX CBA3€H C KypcamMH MaT€MaTUKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HAHUA: SBIICHUE, HAY4YHbIH (aKT, TUIIOTE3a, (PU3MUecKass BEJIWYMHA, 3aKOH,
Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENIbHBIE TPUOOPHI, ITUBpoBast JadbopaTopusi.

Mamemamuka: pelIeHUE CUCTEMBbl YypaBHEHUH. TpPUTrOHOMETpPUUYECKUE
(YHKIUM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIECTBO. BEKTOpPBI M MX MPOEKLUMU HA OCH KOOPIMHAT, CIOKEHHUE BEKTOPOB.
[TpousBogubie snemeHTapHbIX (QyHkuMiA. [Ipu3Haku 1omOOUS TPEYrOJIbHUKOB,
OTIpeJIeIICHNE TUIOMIAIN TIIOCKUX (GUTYp U 00BEMA TElI.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM NpUpoje, KoseOaTeslbHbIE
JIBUKEHHMSI B JKMBOM NPUPOJE, DKOJOTMYECKHUE PUCKH IPU IMPOU3BOJACTBE
AIIEKTPOIHEPTUH,  OJICKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXKAloIlled  Cpemsl,
yIbTPa3ByKOBasi IUArHOCTHUKAa B MEAULIMHE, ONTUYECKUE SBIICHUS B HKUBOU
IpUpOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAs! CTPYKTYpa TBEPABIX
TEJ, MEXAaHU3Mbl 00pPa30BaHUs KPUCTAUNINYECKON PEIIETKH, CIEKTPAIbHBIA aHAIIN3.

I'eocpagpua: marHuTHBIE TONKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonozua: TPUMEHEHUE TOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
AJIEKTPOJIBUraTeNb SIKOOM, reHepaTrop MEPEMEHHOro TOKa, MHAYKLHUOHHAs Iedb,
JVHHUM 3JIEKTpONepeaay, 3JIeKTPOABUTATENb, pajiap, paauonpuéMHUK, TEIEBU30D,
anteHHa, tenepoHn, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKa B TEXHUKE,
IPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTUKA, COJHEUHas Oarapesi, CIIyTHUKOBBIC
NPUEMHHUKH, AJIEPHAS YHEPTETUKA U 3KOJIOTUYECKUE ACTIEKTHI €€ Pa3BUTHUS.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHs Yy4deOHoOro mpemmera «Dusnkay
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITAa M OMbITA JNESATEIBHOCTH B MPOLECCE pPeaM3ali OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEJILHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

rPasKIAHCKOT0 BOCIIMTAHMSA:

e c(hopMUPOBaAHHOCTH I'PAKAAHCKOMN MO3ULIUU 00YUAIOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJI€HA POCCUNUCKOTO OOIIEeCTBa;

e TMPUHATHC TPAJUIIMOHHBIX OOIIEYETIOBEUECKNX TyMAaHUCTUYCCKUX U
JEMOKPATHYECKNUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO ACATEIBbHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOmiecTBa, Yy4yacTBOBaTb B CAMOYNpaBICHUHM B 0Opa3oBaTeNbHOM
OpTraHU3alllH;

e YMEHHE B3aUMOJICHCTBOBAaTH C COLUUAIBHBIMA  HWHCTUTYyTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYECHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU JIEATENBHOCTH.

NMAaTPUOTHYECKOI0 BOCIIMTAHMS:

e chopMupOBaHHOCTH POCCHICKOM rpaXXJaHCKON UJIEHTUYHOCTH,
NaTpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCUICKUX YUEHBIX B 00s1acTU (PU3UKKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO ITOBEICHMUS,

e CIOCOOHOCTH OIEHMBATH CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHEHTUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B AEATEIIBHOCTU YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJaJla B TOCTPOCHUE YCTOMYMUBOTO OYIYyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHUWE K MHPY, BKJIIOYas OCTETHUKY HAy4HOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



MHTEpEC K pa3nuuHbiM chepam mpodecCHOHaTBHON ACSITETbHOCTH, B TOM
YHCIIe CBA3aHHBIM C PU3UKOIN U TEXHUKOW, yMEHHE COBEPIIIATh OCO3HAHHBIN
BBIOOp Oyayiei nmpodeccur U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHbIC
TUTaHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO ¥ CaMOOOPa30BaHUIO B 00JIACTH
(GU3UKYN Ha IPOTSKCHUH BCEH KU3HU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYyJIbTYphI, OCO3HAHUE TJI00aTBHOTO
XapakKTepa KOJIOTUUECKHUX MPOOIeM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYXKAIOLIEH Cpelie Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA;

pacuIMpeHre ONbITa JEATETbHOCTH SKOJOTWYECKOW HAIpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 1O (U3HKeE.

HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHHME LEHHOCTH HAy4YHOW AESATEIbHOCTH, F'OTOBHOCTh B MpOLECCE
U3y4eHUS (PU3MKHU OCYIIECTBIATh MPOEKTHYI0 U HCCIEeI0BATENIbCKYIO
JEATEeIIbHOCTh UHAUBUIYaJIbHO U B CPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJoruueckue a1eiicTBUA:

CaMOCTOSITENIbHO  (OPMYNIHUpPOBaTh M aKTyaJMu3UpOBaTh MpodIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNsITh eI NIeATeNIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPHHU HUX
TOCTHKEHUS;

BBISIBIISITh  3aKOHOMEPHOCTH U TPOTHUBOPEUYHMS B  PacCMaTPUBAEMBbIX
(bU3NYECKUX SIBICHUSAX;

pa3palaThIBaTh IUIaH pEHICHUs TPOOJIEMbI C YUETOM aHAIM3a UMEIOLIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBaTb COOTBETCTBHE
pe3yJIbTaTOB LIEJISIM, OLIEHUBATh PUCKH MOCIIECTBUI 1€ATEIbHOCTH;
KOOPAMHUPOBATh M BBIMNOJHATH pabOTy B YCIOBHUSX PEaATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE IPU PELICHUH )KU3HEHHBIX POOIIEM.

Bba3oBble ucciegoBarelbcKye 1eHCTBUSA:

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIFOUEBBIMHU MOHATUSMU U METOJAMU
buznuecKoil HayKu;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATENIbCKOM M MPOEKTHOM
JeSITETbHOCTH B 007acTh (PU3MKH, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSAITEJIbHOMY TIOMCKY METO/JOB pelleHusl 3anady  (PU3N4ecKoro
CoJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOOB [TO3HAHUS;

BJa€Th BUAAMH JACSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalny, IpeoOpa3oBaHUIO U MIPUMEHEHHIO B PA3IMYHBIX YUECOHBIX
CUTyallMsIX, B TOM 4YHCIE TPU CO3JaHUM Y4EOHBIX HMPOEKTOB B 00JACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIE CBSI3M U aKTyaJlH3UpOBaTh 3a/aauy,
BBIIBUTATh THUMNOTE3y €€ pelIeHus, HaxOJuTh apryMeHThl Jid
JI0Ka3aTeabCTBa CBOMX YTBEP)KIACHUH, 3a/1aBaTh HapaMeTphbl U KPUTEPUU
peleHus;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJA€ pEIICHUS 3aJadd Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX yCJIOBHUSX;

CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3a7auyd B 0OPa30BaTEIbHOMN
JesITEeIbHOCTH, B TOM YUCIIE IPU U3yYeHUH (DUBUKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;
yMETb NEPEHOCUTh 3HaHHWS MO0 (U3MKE B MPAKTUYECKYI0 O0OJIacTh
KHU3HEIeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
BBIIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIE IOAXOAbI U PEIICHNUS;
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ unopmanmeii:

BJIa/ICTh HABBIKAMH TIOJyueHUst HHpopMarmu GU3MIECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEIIbHO OCYIIECTBISTh TIOWCK,
aHaIW3, CUCTEMATHU3AIMI0 W WHTEPHPETANi0 WHGOPMAIMHA Pa3TUIHBIX
BUJIOB U (hOPM TIPECTABICHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONIb30BaTh CpEICTBa HMH(DOPMAIMOHHBIX W  KOMMYHHKAI[MOHHBIX
TEXHOJOTMA B  PENICHUWH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W
OpPraHU3AIMOHHBIX 33/lad ¢ coOo/ieHneM TpeOOBaHUN HSPTrOHOMHKH,
TEXHUKA O€30MMaCHOCTH, TUTHEHBI, PECypCOCOEPEIKEHHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHOW 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJACPIKAHMsI B Pa3IMYHBIX (hopmarax ¢
y4éTOM Ha3HaueHus WHGOpPMAIMU H TEJICBOM ayJauTOpUH, BBIOWpas
ONTUMATBHYIO (OPMY MPEICTABIICHUS U BU3yaJIU3aIlIH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



OCYIIECTBIIATh OOIIEHWE Ha Ypokax (U3UKM U BO BHE-YPOUHOU
NEeATEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsr4arh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOXO TOUKY 3PEHHUs C MCIIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHON U UHAUBUILYAJIbHON
paboThI;

BbIOMpATh TEMATHUKy U METOJAbI COBMECTHBIX ACHCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOOpJIMHUPOBATh JAECUCTBUSA 1O €€ JOCTHKEHHIO: COCTaBIIATH IIJIaH
JEHCTBUM, pacpeesiTh POJId ¢ Y4ETOM MHEHUIN YYaCTHUKOB, OOCYKIaTh
pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAJa M KaXXJOrO Y4aCTHUKA KOMaHIbl B
oOLMii pe3ynbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpeajlaraTb HOBBIE IIPOEKTHI, OLEHUBATH WJIEH C IO3ULHUHA HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErHYECKOE IIOBEIECHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepCcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIIATH O3HABATENbHYIO JEATENBHOCTh B 0071aCTH
(GU3MKN U aCTPOHOMUHU, BBISBIISATH MPOOJIEMBI, CTABUTHh U (POPMYITUPOBATH
COOCTBEHHBIE 33]1a4U;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PEIICHUS] PACYETHBIX M KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHYECKONW paboThl ¢ y4ETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimmpATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JINYHBIX MPEANOYTEeHU;
JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHHUIO M TPOSABICHHUIO J3PYIUIMH B 00JIacTH
($U3UKH, MMOCTOSHHO TMOBBIIATH CBOW 0Opa30BaTENbHBIA M KYJIBTYpPHBIN
YPOBEHB.

CaMOKOHTpOJIL, IMOIUOHAJIbHBbIN HHTE/LJIEKT:

AaBaTb OLICHKY HOBBIM CUTYAIlUAM, BHOCUTH KOPPCKTUBBI B ICATCIIbBHOCTD,
OLOCHUBATDH COOTBETCTBHUEC PE3YJILTATOB LICIISAM,



BJIaJICTh HABBIKAMM II03HABATEJILHOW peduiekcur Kak OCO3HaHUs
COBEPIIIAEMBIX JCHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

WCITOJIB30BATh MPUEMBI PeIICKCHU JIJISl OIEHKH CUTYaIlNH, BRLIOOpa BEPHOTO
pelIeHus;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHMIO;

IIPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUX IPU AHAIU3E PE3YIbTATOB
JIEeATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IIPU aHAIU3E PE3YJIbTATOB
JIESTCIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mpomecce nocTmkeHHsT TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI IO
dbuzuke Ui YpOBHSA CpeIHEro oOmero oOpa3oBaHuss y OOydarouuxcs

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, IpeAnoaaratronuii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIONIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAILHOE COCTOSTHUE, BUACTh HAMPABICHUS PA3BUTHs COOCTBEHHOMN
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJIEHHE, CIIOCOOHOCTh aNanTUPOBATHCA K
OMOIMOHAJILHBIM W3MEHEHUSIM M TPOSBIATh TUOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEN MOTHBAILIMM, BKIIIOUAIOIIEH CTPEMIIEHHE K JOCTUXKEHUIO LIETTU
U yCliexy, ONTUMHU3M, MTHUIIUATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYIUX, YYHUTBIBATH €ro TMpPU OCYIIECTBICHUU OOUICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAMBATh
OTHOIIIEHUSI C JPYTUMHU JIIOJABMH, 3a00THUTBHCS, MPOSBISATH HHTEPEC U
paspemnaTh KOHQIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDBI

K xoniy o0yuenus B 10 knacce npeAMeTHbIE Pe3yabTaThl HA YIIyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y OOYYaIOIUXCSl YMEHUM:



NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COIMAIbHOW M OSTUYECKOM cdepax edaTelbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOIN HAay4YHOU KapTHUHE MHUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOW U
MPOTHOCTHYECKOW ~ (PyHKIUH  (HU3UYECKON TEOPpUU —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (PU3UYECKON TEOpUU B
dbopMUpPOBAHUHU MPEICTABICHUN 0 PU3UYECKON KapTHHE MUPAa;

pasnuvaTh yCIOBUS MPUMEHUMOCTH MOJIENEH (U3HMIECKUX TEIT U MPOIECCOB
(stB7ICHMIT): WHEpIMANIbHAsT CHCTeMa OTCuéra, aOCONIOTHO TBEPAOE TEIo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE IBMKEHHE, CBOOOTHOE TaJeHUE,
abCcoJIfoTHO yripyras jaedopmaiys, aOCONIOTHO YNpyroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHMS, MOJEJIN Tra3a, XKUIAKOCTH U TBEPIOIO
(KpUCTAIIMYECKOr0) TeNa, UICAJIbHBINA T'a3, TOUCUHBIN 3apsl, OJTHOPOIHOE
AIEKTPUUYECKOE TMOJIE;

paznuyath yCIOBHUS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DPUIMUECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBICHITH MEXAaHWUYECKHUE TIPOIECCHl W  SBIICHHS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TEepeMEIlEHUs,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCHUTEINBHOCTH [ 'anmmiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBsI3b PabOTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTHH,
yCIIOBUSI paBHOBECUS TBEPJOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTH
bu3nYecKuX 3aKOHOB: TpeoOpazoBaHmii ['anmumies, BTOPOTO U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHUS HMMITYJIbCA U MEXaHUYECKOU
SHEPIruu, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIIOBBIE MPOLECCHI U SIBJICHUS, UCIOJIb3YS
ocHoBHble mToNOkeHHsT MKT u 3akoHbI MoOJIEKyJIApHON (PU3MKK U
TepMOJUHAMUKUA (CBA3b JAaBJIEHUS HWJCAJBbHOIO Tra3a CO CpelHel
KUHETHYECKOW SHEPIUEN TEIUIOBOTO JBHXKEHHS W KOHLEHTPALMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEOHEH KHHETUYECKOU
DHEPIrUEN TEMJIOBOTO ABWKECHHS €T0 YACTHL, CBS3b JTABJICHUS UIECATbHOTO
rasa ¢ KOHLEHTpPAalUHUEeH MOJIEKYJI W €ro TEeMIEpaTypou, ypaBHEHUE
MeunneneeBa—Kianeipona, MNepBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpPAHEHUSl PHEPrUU B TEIUIOBBIX MpOIleccax), MPU 3TOM HCMOJIb30BAThH



MaTEeMaTUYeCKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneiipona;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHUSA, HCIHOJb3Ys
OCHOBHBIE IOJIOKEHUS U 3aKOHBI 3JEKTPOJUHAMUKHU (3aKOH COXPAHECHMS
AIEKTPUYECKOTO 3apsina, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
IEKTPOCTATUYECKOIO TIOJIA, NPHUHLMII CYNEPIO3ULUN DICKTPUYECKUX
IIOJICH, NIPU ATOM YKa3bIBas YCJIOBHMS IPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOILIEHHWA: 3aKOHbI OMa g ydacTka
LENA W JUI1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jxoynsa—JleHna,
npasuiia Kupxroda, 3akonsr apajes uist 31€KTpOIn3a);

ONMUCHIBATh (PU3NYECKUE TPOLIECCHl U SIBJIEHUS, WCIOJb3YS BEIMYUHBL:
IepeEMELICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHJIA,
MOMEHT CHJIbI, 1aBJIICHUE, TIOTEHIUAJIbHAS SHEPIUsl, KHHETUYECKas DQHEPT U,
MEXaHUYECKasl YHEPTus, padoTa CUIIbI, IICHTPOCTPEMHUTEILHOE YCKOPEHHE,
cuia TSDKECTH, CWJIA YIPYTOCTH, CHJIA TPEHHs, MOILIHOCTb, JHEPIruUs
B3aMMOJICHCTBUS TeJla ¢ 3eMJIEH BOIU3H €€ MOBEPXHOCTH, YHEPTHS YIIPYTron
nedopManuy NpYyKUHbI, KOJIUYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJWHAMUKE, BHYTPEHHSS OSHEPrusi HUACAIBLHOTO
OJIHOATOMHOTO Ta3a, padoTa UAeaTbHOrO ra3a, OTHOCUTENIbHAS BIaKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEMIOBOrO NBUTATENS; JIEKTPUUECKOE MOJE,
HaIpsHKEHHOCTD AJIEKTPUYECKOTO TMOJIS, HANPSHKEHHOCTD MOJII TOYEYHOIO
3apsiaa WM 3apspKEHHOTO IIapa B BAKyyME M B IMDJIEKTPUKE, ITOTEHIUAI
AJIEKTPOCTATUYECKOIO II0JIS, PAa3HOCTh MOTEHIMAIOB, JJIEKTPOIABHKYLIAS
CUJIa, CHJIa TOKA, HAIPSKEHUE, MOLIHOCTh TOKA, JJIEKTpUYECKas EMKOCTh
IUIOCKOIO  KOHJIEHCATOpa,  CONPOTHMBIIEHWE  y4yacTKa  LEeNu  C
MOCJIEA0BATENBHBIM U MAPAIJIENBHBIM COCTUHEHUEM PE3UCTOPOB, SHEPTUS
IIEKTPUYECKOTO N0JII KOHAEHCATOPA;

OOBSACHATP  OCOOCHHOCTH  MPOTEKAaHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHUYECKOE [JIBWJKCHHE, TEIUIOBOE JBM)KCHME 4YacTUI[ BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBWKEHUE, AUPPy3Usi, HCIapeHue,
KHUIICHUE U KOHJECHCAUus, IUIaBJICHUE U KPUCTAJUIM3aLUsl, HAlIPaBICHHOCTb
TEIUIONEpEeAaum, JIEKTPU3ALNS TeJl, SKBUIIOTCHIIMAIBHOCTD ITOBEPXHOCTH
3apsKEHHOTO IIPOBOIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
JIPYTOM C UCIIOJIB30BAaHUEM IIPSIMBIX U3MEPEHUH, ITPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEIMYUH B BHIE TIpadukoB C YYETOM aOCOIIOTHBIX
IIOIPEIIHOCTE  WM3MEPEHMM, JeJIaThb  BBIBOABI 110  pe3ysbTaTaM
VICCJICIOBAHNS;



OPOBOJIUTH KOCBEHHBbIE H3MEpPEHHUs (PHU3MUYECKUX BEJIHYWH, IMPH STOM
BBIOMPATh ONTUMAJIbHBI METOA M3MEpPEHUs, OLIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTDH OMBITHI 10 MPOBEPKE MPEII0KEHHON THIOTE3bI: TNIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
HOJydeHHbIE pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHOM
TUIIOTE3bI;

co0roaaTh mpasuiia 0€30MacHOTO TPyAa MPU MPOBEICHUH UCCIIEIOBaHHI B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpPakKTUKyMa ©  y4eOHo-
UCCIIEIOBATENIbCKONM M TMPOEKTHOM JAEATETbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOICTB U JIaOOpaTOpHOTO 000y I0BAHHUS;

pemath pacy€THblEe 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOI
¢u3znyecKkoil MoJeNbI0: HA OCHOBAaHUM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3HYECKOW MOJEIH, OTBEYAIOIICH TpeOOBaHUSM 3a/ayw,
OPUMEHSATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MTOCTYJIAThI (PU3HUECKUX
TEOPH MpPU UCIOJIB30BAHUU MAaTEMAaTHYECKHX METO/OB peIIeHus 3a/ad,
IPOBOJIUTH PAcU&Thl HA OCHOBAaHMM MUMEIOIIUXCS JaHHBIX, aHAJTU3HPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PELICHUSI C YUYETOM TMOIYYESHHBIX
pe3ybTaToB;

pelaTh KayeCTBEHHBIE 3ajlauu, TpeOyrolue MpPUMEHEHUs 3HAHUU U3
pa3HbIX pa3/eioB Kypca (GU3MKH, a TAK)KE UHTETPAllUMy 3HAHUW U3 JAPYTruX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJIeHUI C ONOPOM Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA Uil OOBSCHEHHS OCHOBHBIX
HNPUHIUIIOB pabOTHl U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHUECKUX MPOIIECCOB;

IPUBOIUTH MPUMEPHI BKIIaJa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAyKd, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIEro MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLIEHUBATD MOCIIEACTBUS OBITOBOM U MPOU3BOJICTBEHHOM
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI SKOJOTHYECKON 0€30acHOCTH, MPEACTABICHUHN O PAllMOHATIEHOM
IPUPOAOIOIB30BaHUN, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JIOCTHKCHHUN
HAyKHd ¥ TEXHOJIOTUH [UIs JalbHEMIero pa3BUTHS YeOBEYECKOTO
00111eCTBA;

OPUMEHATh pa3iNyHble CocoObl paboThl ¢ MH(OpMAaIHe (PUIUIECKOTO
CONIEpP)KaHUsI C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUI, P 3TOM HCIOJb30BATh COBPEMEHHBbIE MH()OPMALMOHHBIC



TEXHOJIOTUM ISl TIOMCKA, TNEpepadOTKU M MpeAbsBICHUS Y4YeOHOU U
HAy4YHO-NIOMYJISIPHOU MH(MOPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHdopMaIUKU, TOJTYYEHHON W3 pa3IUYHBIX MCTOYHUKOB, KPUTHYECKU
aHAJIM3UpPOBaTh  MOJy4aemMyr0  HMHQOpPMAIMI0O U  OLIGHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUH;

MPOSIBIIATH OpraHU3allOHHbIE u MMO3HABaTEJIbHbIC YMEHUS
CaMOCTOSITEJIbHOTO MPUOOPETEHUS HOBBIX 3HAHUN B MPOLIECCE BHIMOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BATENbCKUX PaldoT;

paboTath B Tpynie ¢ HCIOJHEHUEM pPAa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0O0Ty TPYMIIbI, PALMOHAIEHO PACTIPEACNSTh 1EATeIbHOCTh
B HECTAaHAAPTHBIX CHUTYyalMsX, aJI€KBATHO OLICHUBATh BKJIAJ KaXXJOTO M3
YYaCTHUKOB TPYIIIbI B pEeLICHUE paccCMaTpuBaeMoil MpoOIeMbl;

IPOSBIISATE MOTUBAIUIO K OyayIiiel npodeccuoHanbHOM ASSITEIbHOCTU IO
CHEUUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

K xoniy o0yuenus B 11 knacce npeiMETHBIE PE3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YYAIOIIUXCSl YMEHUM:

NOHUMATh POJIb (PU3UKU B IKOHOMUYECKON, TEXHOJIOTMYECKOH, COLIMAaIbHON
U 3TUYECKOHN cepax NeATeIbHOCTU YEJIOBEKA, poJib U MECTO (PU3UKU B
COBPEMEHHOW HAy4YHOU KapTUHE MUPA, POJb ACTPOHOMHUHU B NMPAKTUYECKOU
JEATEIIBHOCTH YEJIOBEKA M JAJbHEUIIEM HAay4HO-TEXHMYECKOM Pa3BUTHH,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON (PYHKIIUM (HU3NUECKOM TEOpUH — DJICKTPOJUHAMHUKH,
CHEIMAIIBHOM TEOpPUM OTHOCUTEJIBHOCTH, KBAaHTOBOM (DU3HMKH, pOJIb
¢uznyeckoit Teopun B (GHOPMUPOBAHMU MPEICTABICHUNH O (PU3NUYECKOU
KapTUHE MHpa, MECTO (HU3MYECKOW KapTUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHN O IPUPOJIE;
pa3auyath yCIOBUS IPUMEHUMOCTH MOJIEeH PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHUI): OTHOPOAHOE ANIEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIS,
rapMOHMYECKHE KOJIeOaHHsl, MaTeMaTUYECKUN MAasTHUK, WJCAJIbHBIMI
IPYKUHHBIA MAasiITHUK, rapMOHHUYECKHE BOJIHBI, UJ1€aJIbHbIN
K0JIe0aTENIbHBIN KOHTYD, TOHKas JIMH3a, MOJIEIEl aTOMa, aTOMHOTO sipa U
KBAaHTOBOM MO/ICJIM CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIBl, 00JIACTH) MPUMEHHUMOCTH (PU3UUYECKUX
3aKOHOB, NTOHUMATh BCEOOIIMU XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH MUCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH 3JIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHHS M 3aKOHBl JJIEKTPOJUHAMUKH U
CIELUMAJbHOM  TEOpPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUS



ANEKTPUYECKOro 3apsnpa, cwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMAarHUTHOM  WHAyKIMW, T1paBwio  Jlennma, cBa3p  IJC
CAMOMHIYKIIMM B DJIEMEHTE DJJIEKTPUYECKOM UENU CO CKOPOCTHIO
W3MEHEHHUSI CUJIbI TOKA, MOCTYJAThI CIIEIIMAIIbHON TEOPUH OTHOCUTEILHOCTH
OWHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHMSI, UCIIOJIb3YS
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
dboTtordexra, mepBIit 1 BTOPO MOCTYNATHl bopa, MPUHITAIT COOTHOIICHHMSI
HeomnpenenénHocren ['eitseHOepra, 3aKOHBI COXPAHEHHUS 3apsAIOBOTO H
MacCOBOTO YKCEJ U SHEPTUU B SIICPHBIX PEAKIIMIX, 3aKOH PAJUOAKTUBHOTO
pacmana);

OMUCHIBaTh (PU3NYECKHE TMPOIECChl W SIBJICHUS, HUCIOJIb3YsS BEIUYUHBI:
HaIMpsHKEHHOCTD AJIEKTPUUYECKOTO MOJIS, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MoJIsl, Pa3HOCTh IMOTEHUMAJIOB, JJICKTPOJABWKYILAS CUJIA, HHAYKIHUA
MAarHuTHOTO TMOJISl, MarHUTHBIM IOTOK, cuia AmIiepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJAa CAMOMHIYKLIHWH, SHEPrus MArHUTHOTO IOJIA
IIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIBC, TIOJIHAS] SHEPT S, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
U 3apsi siApa, SHEPTUs CBS3U AJ1pa;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHUs  (U3HUECKUX  SBJICHUIL:
AIIEKTPOMATrHUTHAS UHIYKLIUS, CAMOUHYKIIKS, PE30HAHC, UHTEPPEPEHITUS
BOJNH, Judpakmus, JIUCIEPCHS, TOJHOE BHYTPEHHEE OTpaKEHUE,
doTornextpuueckuii 3gdekt (hotordhdexr), annha- u 6eTa-pacmast aaep,
ramMmma-u3iydeHue saep, Gu3ndecKue MPUHITUITBI CIIEKTPATLHOTO aHAIN3a U
paboThI J1a3epa;

ONPEACIISATh HANPABICHUE WHAYKUWHA MArHUTHOTO TOJS NMPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKEeHNE, CO3/IaBAEMOE TUIOCKUM 3€pPKAJIOM, TOHKOM JTMH30M,
Y PAaCCUUTHIBATH €T0 XAPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATAIOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI Uil aHaiu3a M OOBSICHEHUS  (PU3MYECKUX IPOLIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEXKIaJIAKTUYECKOU
cpene; NBWKEeHUS HEOSCHBIX T, SBOJIIONHHY 3BE31 U Beenennoi;
IPOBOJUTH HCCIIEIOBAHWE 3aBUCUMOCTEH (U3MUECKUMX BEIUMYHH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpPOBaTh pe3yJabTaThl IMOJTYYECHHOW  3aBUCHMOCTH
¢usznyeckux BENMMYUH B BHIE TIpadukoB C Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  HM3MEpPEHM, JieJlaTh  BBIBOJABI [0  pe3ysibTaTaM
WCCIIEIOBAHUS;



IPOBOJUTHh KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEJIMYUH, NPU ITOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHTEJIbHBIE MIOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPECHMU;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIIOKEHHON TMIOTE3bL: NIAHUPOBAThH
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIM3UPOBAThH
IIOJIyYCHHBIE pe3ylbTaTbl M J€JaTh BBIBOA O CTaTyce MPEIJIOKEHHON
TUIIOTE3B;

ONMCBIBATh METO/IbI MOJYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;
co0roAaTh mpasuiia 0€30MacHOTO TPyAa MPU MPOBEICHUH UCCIIEIOBaHHI B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakKTUKyMa H  y4eOHo-
UCCJIEIOBATEIBCKOW M IPOEKTHOM JEATEIBHOCTH C HCIOJIB30BAaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 000PYOBaHMS;

pemaTh pacy€THBIE 3aJa4d C SBHO 33JaHHOM M HESBHO 3aJaHHOU
¢u3nyeckoil MOJENnpl0: HAa OCHOBAHMM aHajW3a YCJIOBHS BBIOMPATH
¢u3znueckue MOJENH, OTBEYarolMe TpeOOBaHMIM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJIAThl (PU3NYECKUX TEOPUN
IIPU  HCIOJB30BAHWM MAaTEMaTUYECKUX METOJOB DEIICHMs  3ajad,
IIPOBOJUTH PAcU€Thl HA OCHOBAHWH MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METO/ABI PEIICHUS C YYETOM IMOIYYEHHBIX
pe3yibTaToB;

pelaTh KayeCTBEHHbIE 3a7aud, TpPeOYIoIUEe NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAKKE WHTErpalluil 3HAHUH U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEIMOYKY PaCCyKJICHUI C OIOPOM HA U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NUECKUe SBJICHHUS;

UCIIOJIb30BAaTh TEOPETUUYECKHUE 3HAHUSA I OOBSICHEHMS OCHOBHBIX
IPUHLIUIIOB paOOTHI U3MEPHUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKHUX MTPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIAAa POCCUICKUX U 3apyOekKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIEITO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBAThH MOCJEICTBUSI OBITOBOI M MPOU3BOACTBEHHON
JESITEIbHOCTH YEJIOBEKA, CBA3AHHONW C (PU3WYECKUMH MPOILIECCaMU, C
MO3UIIMHI IKOJIOTHUECKON 0€30MMacHOCTH, MPEICTABICHUN O palliOHAILHOM
IIPUPOOIOIB30BAHUN, & TAKXKE Pa3syMHOM HCIIOJIb30BAHUM JTOCTHIKCHUN
HAyKd W TEXHOJOTWWA JUIsl JaJbHEWINEro pPa3BUTHS YEJIOBEYECKOTO
00I11eCTBA;

NPUMEHATh pa3iNyHble CocoObl paboThl ¢ MH(OpMAaIHe (PU3NIECKOTO
COJIEp)KaHUsl C HCIIOJIB30BAHMEM COBPEMEHHBIX HMH(MOPMAIIMOHHBIX



TE€XHOJIOTHU, MPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUM JUIsl TIOMCKA, TNEpepadOTKM M MpeAbsBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOM MH(MOpPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAILIUU
uHhOpMAIUK, TOMYYECHHON W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHAJIM3UpPOBaTh  MOJIy4aeMylr0  HMHQOpPMAIMI0O U  OLICHHWBAaTh €€
JOCTOBEPHOCTh KAK HAa OCHOBE MMEIOLIMXCS 3HAHUW, TaK U HA OCHOBE
aHaIM3a UICTOYHUKA UH(POPMALIUH;

MPOSIBIIATH OpraHu3alluOHHbIC U MIO3HABATEJIbHbIE yMEHUS
CaMOCTOSITENIbHOTO MPUOOPETEHUS HOBBIX 3HAHUN B MPOIIECCE BHIMOTHEHUS
MPOEKTHBIX U Y4eOHO-HCCIEI0BATENbCKUX PaldoT;

paboTath B TpYIE€ C MCHOJHEHHWEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PAa0OTy TPYMIbI, PALIMOHAIBLHO PACIPEACNSTh €ATeIbHOCTh
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATH BKJAJ KaXJOro W3
YYaCTHUKOB TPYMIIbI B pEeLICHUE paccCMaTpuBaeMoil mpoOIeMbl;

IPOSIBJISITH MOTUBALIMIO K OyAyiied npodeccuoHanbHOM NeITeTbHOCTH 110
CHEHHUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuecTBOo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoTsbI

JIeKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

Pazgen 1. HAYYHBIA METO/] IIO3HAHUS ITIPUPOIBI

1.1

HayuHb1ii MeTO1 TO3HAHUS IPUPOIIBI

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

http://elkin52.narod.ru/
https://resh.edu.ru/

http://www.fizika.ru/

Hroro no pazneny

Pa3zgen 2. MEXAHUKA

2.1

Kunemaruka

10

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

http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/

2.2

Jnnamuka

10

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

http://elkin52.narod.ru/
https://resh.edu.ru/

http://www.fizika.ru/

23

CraTtuka TBEpIOTO Tena

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

http://elkin52.narod.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/

https://resh.edu.ru/
http://www .fizika.ru/

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

2.4 3aKOHbBI COXpPaHEHHUSI B MEXAHHUKE 10 http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/

Hroro no paszneny 35

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU TEOpUU

15

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

http://elkin52.narod.ru/
https://resh.edu.ru/

http://www.fizika.ru/

32

Tepmoaunamuka. TemnoBsie MalIMHbI

20

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

http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/

33

ArperaTHble COCTOSIHHS BelecTBa. @a3oBbie
TIePEXOIbI

14

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

http://elkin52.narod.ru/
https://resh.edu.ru/

http://www.fizika.ru/

Hroro no pazneny

49

Paznea 4. JIEKTPOJIUHAMUKA

4.1

DIIEKTPUUYECKOE MOJIE

24

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

http://elkin52.narod.ru/



https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/

https://resh.edu.ru/
http://www .fizika.ru/

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

4.2 IToCTOSAHHBIN JIEKTPUUYECKUIN TOK 24 http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-
collection.edu.ru/

4.3 Toku B pa3IuuHbIX cpeaax 6 http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/

Hroro no pazneny 54

Paznen 5. PUBUUYECKHUU TIPAKTUKYM
http://school-
collection.edu.ru/

5.1 Pu3n4eCcKuil IPaKTUKYM 16 16 http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/

Hroro no paszneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/

11 KIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuecTBOo 4acoB

Bcero

KonTposibHbIE
padoThI

IIpakTuyeckue
padoTsbI

JJIeKTPOHHbBbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypcsbl

Pazpea 1. JIEKTPOJUHAMUKA

1.1

MarautHoOE 11071€

14

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

http://elkin52.narod.ru/
https://resh.edu.ru/

http://www.fizika.ru/

1.2

DNEeKTpOMarHuTHasE MHYKIUs

13

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

http://elkin52.narod.ru/
https://resh.edu.ru/
http://www .fizika.ru/

Hroro no pazneny

27

Pa3pen 2. KOJIEBAHUSA U1 BOJIHBI

2.1

Mexannueckue KoeOauus

10

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

http://elkin52.narod.ru/
https://resh.edu.ru/

http://www.fizika.ru/

2.2

DNEKTPOMArHUTHBIE KOJICOAHHUSI

15

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

http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/

23

Mexanndeckue 1 OJICKTPOMAarHuTHBIC
BOJIHBI

10

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

http://elkin52.narod.ru/
https://resh.edu.ru/

http://www.fizika.ru/

24

Onruka

25

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

http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/

Hroro no pasneny

60

Pazgen 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCHUTEJIIBHOCTHU

3.1

Ocuosel CTO

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

http://elkin52.narod.ru/
https://resh.edu.ru/

http://www.fizika.ru/

Hroro no pazneny

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1

KopnyckynsipHO-BOIHOBOM Ayanus3m

15

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

http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/

4.2

duzuka atoma

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

http://elkin52.narod.ru/
https://resh.edu.ru/

http://www.fizika.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/

®u3rKa aTOMHOTO S7pa U dJIeMEHTapHBIX

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

4.3 5 http://elkin52.narod.ru/
HacTil https://resh.edu.ru/
http://www.fizika.ru/
Hroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

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

5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHUIUKU 12 http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/

Hroro no pasaeny 12

Paznen 6. PUBUNUYECKUU IPAKTUKYM
http://school-
collection.edu.ru/

6.1 DuU3nYECKU MPAKTUKYM 16 16 http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/

Hroro no pazneny 16

Pazaen 7. OBOBIIAIOIIEE IIOBTOPEHUE
Cucremarusanusa 1 00001eHne http:// S_ChOOI'
OpPEeAMETHOIO COJICpKaHMUS U OIbITa collection.edu.ru/

7.1 pe Aep . 15 http://elkin52.narod.ru/

NEeSTENIbHOCTH, TPHOOPETEHHOTO MTPH https-//resh.eduru/
u3ydeHnn kypca ¢usuku 10 — 11 kmaccon http: / /www' ﬁzii<a u/

Hroro no paszneny 15



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://www.fizika.ru/

PesepBHOE Bpems

10

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

170

16
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