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MNOACHUTEJIBHASA 3AIINCKA

ITporpaMMa 10 @Qu3uke Ha YpOBHE CpeaHEero oOmiero o0pa3oBaHUsA
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUMH U TPEOOBAHMH K pe3ysIbTaTaM OCBOECHMS
OCHOBHOM 00pa3oBaTesibHOM nporpammsl, mpeacTtaBieHHbIX B PI'OC COO, a Takxke
¢ yu€tom ¢enepanpHON paboyeil mporpamMmbl BocmuTaHus W KoHuenuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoit @enepanuu, peaau3yonmx OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

ITporpamMma no ¢usuke onpenenser 00s13aTeIbHOE IPEIMETHOE COJAEPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO NOCIIE0BATENBHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM  OOydaromuxcs.
ITporpamMma no ¢u3uke Aa€T NpeACTaBICHUE O LENAX, COACp)KAHUM, OO0IIen
cTparteruu OOy4YeHHUs, BOCHUTAHMUS M PA3BUTUS OOYYArOMIUXCS CpeICTBaMU
yaebHoro npeamera «dusnkay Ha yriayOnEHHOM YpPOBHE.

N3yuenne xypca ¢usuku yriayOn€HHOTO YPOBHS TO3BOJISIET PEaM30BaATh
3aJ1a4 Npo(eCCUOHATIBHOW OPHEHTAlLlMU, HAIPABJIECHO HAa CO3/laHUE YCIIOBUH I
IPOSIBJICHUS] CBOMX HWHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM KayKIbIM
o0ydJamuMcsi, KOTOpble HEOOXOAUMBI i MPOJOJDKEHHs 00pa30BaHUSA B
OpraHM3anusax mnpodecCHOHATBFHOr0 00pa3oBaHUS 1O Pa3IUMYHbIM  (PU3UKO-
TEXHUUYECKUM U MH)KEHEPHBIM CHEIUAIBHOCTSIM.

B nporpamme no gpusuke onpeaenstorcs mIaHupyeMble pe3yJIbTaTbl OCBOCHUS
Kypca (U3MKM Ha YypOBHE CpeJHEero oOmero oOpa3oBaHUsS: JIMYHOCTHBIE,
METalpeMETHbIe, NOpeIMETHble (Ha  yriyos€éHHoM  ypoBHe).  HayuHo-
METOJIOJIOTUYECKOM OCHOBOW [Isl pa3pabOTKH TpeOOBaHUW K JIMYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOydYaroluXCsl, OCBOMBLIMX
nporpaMmy 1o (pu3MKe Ha YPOBHE CpPEIHET0 00111ero oOpa3oBaHusl Ha yriryOIEéHHOM
YPOBHE, SIBJIIETCS] CHCTEMHO-AEATEIbHOCTHBIN MOAXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca GU3MKH Ha YriTyOJIEHHOM ypOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIBTAThI IO FOJaM 00yUYEHUS;

coJiepkaHue yueOHoro npeamera « Pu3nka» 1o rogam o0yyeHHsl.

[IporpaMMa mo ¢u3nke HMeeT NPUMEPHBIM XapakTep M MOXET OBITh
UCIOJIb30BaHa YUUTENSAMU (PU3HUKH JIJIS1 COCTABJICHHS CBOMX PaOOYMX MPOrPaMM.

ITporpaMMa no (u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENIEH U
IPEIOCTABIAECT BO3MOXKHOCTH I peaIM3alUd Pa3IUYHbIX METOJUYECKHUX
HOJIXOJ0B K IpenojaBaHU0 (U3MKKM Ha YINIyOJEHHOM YPOBHE IpPH YCJIOBHUHU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUSI Kypca.

®dusuka kak Hayka O HauOosee OOIIMX 3aKOHAX TMPHUPOABI, BBICTyMas B
KayecTBE y4eOHOro MpeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHUU 00 okpykatoieM mupe. LLkonpHbI Kype HU3HKH — cCTEMOOOpa3yOIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DPU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHWM, HW3Y4YaeMBbIX XHMHEH, OHOJIOTHEM,
dbuznyeckoit reorpadueit u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW ONpENeNuIo XapakTep U OypHOe pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B cpepe SHEPreTUKU, TPAHCTIOPTA, OCBOEHUSI KOCMOCa,
MOJyY€HHUs HOBBIX MaTepUajioB C 3aJaHHBIMH CBoWcTBaMu. M3ydenue Qusuku
BHOCUT OCHOBHOW BKJIaJl B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuaromierocs, B GOpMUPOBAHUE YMEHUN MPUMEHSATh HAYUYHBIH METO]I TO3HAHUS
IIPU BBIMOJHEHUU UMU YUE€OHBIX UCCIIET0BAHUM.

B ocHOBY kypca ¢pu3nku Ha ypOBHE CpeIHETO 00IIero o0pa3oBaHUsl MOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCMaTpHUBAaTh KAaK MPUHIIMIIBI €I0 OCTPOEHUSL.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/iesoB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEWl Marepuan Kypca (pU3MKu
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
oJie.

Hoea zymanumapuzayuu. EE peanusanus OpeAnonaracT HUCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUecKOd HayKH, OCMBICICHHE CBA3H Pa3BUTUA
(bu3HUKY C pa3BUTHEM OOIIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢busuku yriry0Ji€HHOTO ypOBHS
IPEANOaraeT 3HAKOMCTBO C HIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTCcsi Ha
yYpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHE YCTPOMCTBA, U
TE€XHOJIOTUU.

Hoea »3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHHS JJIEMEHTOB
COJIEp)KaHUs, TOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXKIEeHUs
po0JIeM palMOHAIBLHOTO IPUPOIOIIONIB30BAHMUS U HKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue coJiep>kaHusi MPOTrpaMMBbl 10 (GU3HKE JTOHKHO ObITH MOCTPOCHO Ha
NPUHIINIIAX CHCTEMHO-JIEATEIbHOCTHOrO noaxonaa. s Gusuku peanuzanus 3THX
NPUHLIUIIOB 0a3UPYyEeTCsl HAa UCIOIb30BAaHUH CAaMOCTOSITENIbHOTO HKCIIEPUMEHTA KakK
MOCTOSIHHO JielicTBYytolero ¢akropa ydeOHOro mpoiecca. s yriyOn€HHOro
YPOBHS — O3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOrO OSKCIIEPUMEHTA,
BKJIIOYAIOIIETO (PpPOHTAJIbHBIE YYEHMUECKUE OMNBITHl MpPU HU3YYEHUH HOBOIO
MaTepuana, JaboparopHbie paboTel U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI



nBa criocoba peanuzanuu GU3NYECKOTo MpakTUKyMa. B mepBom citydae mpakTHKyM
npoBoauTcs 6o B kKoHie 10 m 11 kmaccoB, mubOO mociae MEepBOTO W BTOPOTO
MOJIYyTOJIUH B KaXKIOM M3 3TUX KiaccoB. BTopoit cocob — 3To mHTErpamus padot
NPaKTUKyMa B CHCTEMY JabOpaTOpHBIX paboOT, KOTOpPHIE MPOBOISTCS B MPOIECCe
u3ydeHus pazzaena (temsl). [Ipu 3ToM mon paboTamu MpakTUKymMa MOHHUMAETCS
CaMOCTOSITENIbHOE ~ UCCJIEIOBaHHE, KOTOPO€ TMPOBOAUTCS MO PYKOBOJACTBY
CBEPHYTOro, 0000IEHHOrO BUAa 0€3 MOAaroBOi HHCTPYKIUH.

B nporpamme 1o (¢u3MKE CHCTEMa YUYEHHUYECKOTO OJKCIIEpUMEHTa,
1a00paTOpHBIX paboOT W MpaKTUKyMa MpElCTaBlICHA €IWHBIM TepeuHeM. Bribop
TEMATUKU IS 3TUX BUJAOB YYCHHUYECKUX MPAKTHUECKUX PabOT OCYIIECTBISICTCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpOIecca UCXOAS U3 OCOOCHHOCTEH MOYpPOYHOTO
IUTAHUPOBAHMUSI U OCHaimleHusi kabunera ¢usuku. [Ipm sToM oOecmeunBaercs
OBJIaJiIcHUEe OOYyYaIOUIUMHUCS YMEHUSIMH TPOBOJUTH TIPSIMBbIE W KOCBEHHBIC
U3MEpEHHUS, UCCIICIOBAHUS 3aBUCUMOCTEH (DM3MUECKHX BEIWYUH M TMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonpiioe BHUMaHKE yAETSETCS PEHICHUIO pAaCYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SBIIAIOTCS 33/4a4YU C SBHO 3aJJaHHOU
Y HESBHO 33JIaHHOW (PU3NIECKON MOJIENBIO, TIO3BOJISIONINE TPUMEHSTh N3yUYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjenia Kypca, TaK U HHTETPUPYS
NPUMEHEHUE 3HaHUI U3 pa3HbIX pa3aenoB. g KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIIAIOTCS 3aJaHusi Ha OOBsSCHEHUE/NMpEeNCKa3aHHe NPOTEKaHus (UINYECKUX
SIBIICHUI W TIPOIIECCOB B OKPYIKAIOIICH >KU3HH, TpeOyIomue BhIOOpa PU3NIECKOM
MOJICJIH JIJIsl CUTYaIllH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusamu @I'OC COO k maTepuaaibHO-TEXHUIECKOMY
o0ecrneyeHno yueOHOoro npouecca Kypc GU3uKH yriryOJaéHHOTO YPOBHS HA YPOBHE
cpemHero o6mero o0pa3oBaHUS OJDKEH HM3Yy4aThCs B YCJIOBHUSIX TPEIMETHOTO
kabuHeta. B kaOunere (U3MKM JOJDKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
00opyoBaHue JJIsl BEITIOTHEHHS YKAa3aHHBIX B IPOTrPaMMe 0 PU3NKE YUSHUIESCKIX
OTIBITOB, JJAOOPATOPHBIX PAabOT U pabOT MPAKTUKYMa, a TAKKe JEMOHCTPAILIMOHHOE
obopymoBaHue.

JleMoHCTpallMOHHOE  000pyJIoBaHHEe (QOPMHUPYETCSI B COOTBETCTBHUH C
NPUHIIUIIOM MUHUMAJIbHOW JOCTAaTOYHOCTH U  OOECHEeYMBAET IOCTAHOBKY
NEPEUUCIICHHBIX B TIporpaMMe 1o (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
UCCIICIOBAaHMUSI ~ U3yYaeMbIX SIBJICHUH M  TPOIECCOB, OSMIUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX PUMEHEHHI.

JlabopatopHoe 00OpyAOBaHHWE [JIsi YYEHWYECKUX NPAKTHUECKUX pPaboT
dbopMupyeTcss B BHJI€ TEMAaTUYSCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydYarommxcs. TeMaTH4ecKhue KOMILJICKTHI
7a060paTOPHOTO O0OPYAOBAHHS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM



UCIOJIb30BAaHUU AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE€ IIU(PPOBBIX 1a00paTOPU.

OCHOBHBIMU 1ENISIMU U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

(opMupOBaHHE UHTEpeca M CTPEMJIEHUS OO0y4arouMxcs K HaydyHOMY
U3y4YEHHUIO TPUPOJBI, pa3BUTHE MX HUHTEIUIEKTyaJbHbIX M  TBOPYECKHUX
CHOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOJe MO3HaHUs U (popMHpOBaHHE
UCCIIE0BATEIBLCKOIO OTHOIIEHHUS K OKPY’KAIOLUM SIBJICHUSIM;

(opMHpPOBaHNHE HAYYHOI'O MHPOBO33PEHMS KAaK PE3ysIbTaTa U3y4deHHs] OCHOB
CTpOEHMS MaTepuu U (pyHAaMEHTaJIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHre yMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHIX
3HAaHUU U HAYYHBIX OKA3aTEIbCTB;

(opMUpOBaHNE NPEACTABICHUH O pPOIM (PU3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE  NPEACTABICHHA O BO3MOXHBIX  cepax  Oyaymien
npo(hecCHOHANBHON JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOW, TOArOTOBKA K
nanpHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTrxeHne 3TUX Lened 00ecrneunBaeTCsl peuleHUeM CIEAYOUIMX 3a1ad B
npouecce U3yyeHus Kypca (U3UKU Ha ypPOBHE CPEJHETO 00111ero 00pa3oBaHus:

npuoOpeTeHNe CUCTEMBbI 3HAHUI 00 O0mMX (PU3MUECKHX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYJIApHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(opMHUpOBaHNE YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUS IJIs1 OOBSICHEHUS
(u3nyeCKuX SIBICHUH B MPUPOAEC M JUISl NPUHATUS MPAKTUUYECKUX DPEIICHUN B
MMOBCEHEBHOM JKU3HU;

OCBOEHHE CITOCOOOB PELICHHS Pa3IMYHBIX 33144 C SIBHO 33/JaHHOM (PU3NYECKOM
MOJIEJIbIO, 3a/lay, NOJpa3yMeBAaOUIMX CAMOCTOSTEIBHOE CO3JaHue (QU3n4YecKou
MOJIEIM, aJeKBATHOM YCIOBMSM 33Jaud, B TOM 4YHUCIE 3aJady WHXXEHEPHOTO
XapakTepa;

NOHMMaHHWE (U3NYECKUX OCHOB U TPUHLHUIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, X BIUSHUS Ha OKPY>KAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHHUS M IPOBEACHUSA
(¢u3nyeCKuX OSKCIEPUMEHTOB, aHajau3a M MHTEepIpeTrauuud uH(poOpMaluuy,
oTpezieNieHus JOCTOBEPHOCTH MOJIYY€HHOTO Pe3yibTarTa;

CO3JJaHHME YCIOBHUW Il PA3BUTHS YMEHUU MPOEKTHO-HCCIIEIOBATEIBCKOMH,
TBOPYECKOH 1€ATEIbHOCTH;

pa3BUTHE HHTEpeca K cepaM NMpoPecCHOHANBHON AeATEIbHOCTH, CBSI3aHHOM
¢ (hU3UKOM.



B cootBerctBun ¢ tpedoBaHuamMu PI'OC COO yrayOnéHHbI ypOBEHb
u3ydeHus: ydeOHoro mpenmera «®Dduszmka» Ha ypOBHE CpeaHEro oOIero
oOpazoBaHus BbIOMpaeTCs OOYYAIOIMUMHUCS, TUIAHUPYIONIUMHU TPOJIOJDKCHUE
00pa3zoBaHMs MO CHEUUATBEHOCTIM (QU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha usyuenne puzuku (yriayOnéHHBIA ypOBEHB) HAa YPOBHE CPEAHETO 0OIIEro
obpazoBanus otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEAEIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YUYUTENb JEJaeT BBIOOP
npoBeneHusl J1ad0opaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJbHBIX
0COOEHHOCTEH 00yJarOIIHUXCS.



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTOA NO3HAHUSA NPUPOBI.

®duszrka — pyHIaMeHTalbHas Hayka o npupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIEIOBAHUS (PUZNUYECKUX SBJICHUM.

DKCHEepUMEHT M TeOopusl B Mpollecce Mo3HaHus npuponbl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Croco0b1 m3Mepennsi (U3UYECKUX BEIWMYMH (AHAJIOTOBBIE W IHU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHoct  u3Mepenuit  usmyeckux BenuuuH  (abcomitoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (PU3NYECKUX SBJICHUA U MPOIECCOB (MaTepuaabHas TOYKA,
abCOIOTHO TBEPIOE TEIIO, UCATbHAS KUIKOCTh, UACATBHBIN Ta3, TOUYSYHBIN 3aPs).
['unore3a. ®u3nUecKuil 3aKOH, TPAHUIIBI €ro MpUMEeHUMOCTH. Dusndeckas Teopus.

Pons u Mecto ¢uzuku B (HOPMUPOBAHHKM COBPEMEHHOW HAYYHOM KapTUHBI
MHUpa, B IPAKTUYECKON JEATEIbHOCTH JIIO/ICH.

Yuenuueckuii skcnepumenm, nadopamopusie padomel, npaKmMuUKym.

N3mepenune cuiibl TOKA M HAMPSKEHUS B IIEMHU MOCTOSIHHOTO TOKA MPU TOMOIIU
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HakoMcTBO C 1udpoBor jabopatopueit no gusuke. Ilpumepsl u3MepeHus
(U3UYECKUX BEIIMYWH TIPH MIOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe ABukKeHUE. OTHOCUTENIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcuéTa.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKHU.

Pangunyc-BekTop MarepuasbHOW TOYKH, €ro MPOEKIMM HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX NPOCKIMU HA OCH CHUCTEMbI KOOPAHUHAT.
CnoxeHue nepeMeleHUI U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBH)KEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUabHON TOYKUA OT BPEMEHU U HX
rpaduKH.

CBoOomHOe manmeHue. YCKOpeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO TOJA YTJIOM K TOPWU30HTY. 3aBUCUMOCTh KOOPIWHAT, CKOPOCTH U
YCKOPEHHS] MaTEpUAIbHON TOYKH OT BPEMEHU U UX IPAPUKH.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBasi W JIMHEWHAas CKOpoCTh. [lepwon m yacTtoTa 0oOpaiieHus.
[{eHTpocTpeMuTEnbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHudeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETP,
JBUYKEHUE CHAPSAIO0B, EMHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauyuu.

Mopenb cucTeMbl OTCUYETA, WIIIIOCTpAUUs KMHEMATUYECKUX XapaKTEPUCTHK
JBHYKEHUS.

Crioco0b! uccieroBaHus IBH>KEHUH.

NnrocTpanus npeaenbHOro nepexoia i i3BMEpEHHe MTHOBEHHOM CKOPOCTH.

ITpeoOpa3oBanne ABMKEHUH C UCIIOIb30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pesKEHHOM IIPOCTPAHCTBE.

HabGmronenne aBmkeHus Tena, OpPOLICHHOTO MOJA YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

Hamnpagnenue ckopocTy pu ABMKEHUU 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEH, TPAEKTOPUH, CKOPOCTEMN IBUKEHHSI OJHOTO U TOTO K€ Tela
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnwie padomul, npaxmuKym.

M3yuyeHne HEpaBHOMEPHOIO JBMXKCHMS C LEIbIO0 ONPEIECICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHs NPU NPSAMOJIUMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBHYKEHUU.

WN3mepenne  yckopeHuss  CBOOOJHOTO  MajgeHusi  (PEKOMEHJI0BAHO
WCITOJIb30BaHUE ITU(POBOIA TaOOpaTOpHH).

W3yueHue NBUKEHHUS TeNa, OpPOIIEHHOr0 TOPU30HTaNbHO. [[poBepka runoressl
O IPSAMOM NPONOPUMOHATIBHOM 3aBUCUMOCTHM MEXKAY JNaJbHOCTBIO IIOJETA H
Ha4aJIbHOW CKOPOCTBIO TEJA.

W3yuyeHne IBWKEHHs Tella MO OKPYXXHOCTH C IIOCTOSIHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH IEPHOA OOpaIeHHUs] KOHUYECKOTO MasiTHUKA OT
€ro IapameTpoB.

Tema 2. /lunamuxa.



[lepBbiii 3akoH Hprorona. MuepumaneHble cuctemsl orcuéra. IIpmHImn
oTHocuTenpHOCTH ['anmunes. HenHepuuanpHble cUCTEMBbI OTCUETA (OINpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIUI Cyneprno3unyum CHuil.

Bropou 3akoH HeroTOHA 1711 MaTepuagibHON TOYKH.

Tperuit 3axkoH HbproTOHA 1151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
WHEPTHOU MAaCCBI.

Cuna TsxkecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOAHOIO MaIEHUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IIJIAHETHI U OT reorpaduieckoi MUpOThl. J(BUkeHUuEe HEOECHBIX Tell
U uX cryTHUKOB. 3akoHbl Kenepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxyierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIBKEHUS U CUla TPEHMSI ITOKOSI.
Koaddunuent tpenns. Cuna CONpOTUBIICHUS NIPU IBUKEHUH TEJa B KUIAKOCTH WIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJIBHOTO JIBUKEHHSI.

JHasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOAIIMITHUKH,
JBHYKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmronenne nBMKEHHS TEN B MHEPLMATBHBIX U HEUMHEPIHAIBHBIX CHUCTEMaX
OTCYETA.

[IpyHIMII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM WIapOB Pa3HOM MAacChl C OJUMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUATILHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIONIEHN MPUIIOKEHHBIX K TEITy CHJI C IPOU3BEACHUEM
MAaccChl TeJIa Ha €r0 YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIUX B PE3YyJIbTATE B3aUMOJECUCTBUS TEIL.

N3mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U AJCHUU.

I{leHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUSI IOKOS, KAYEHUSI U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

N3mepenne paBHOACHCTBYIOLIEH CHII NP ABHKEHUU OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

ITpoBepka TUIIOTE3bl O HE3aBHUCHUMOCTH BpPEMEHHU JBHXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3ydeHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Uepes
JETKui OJIOK.

N3mepenne ko3duimenta TpeHHs MO BETUYMHE YTIIIOBOro Koddduiumenta
3aBUCUMOCTH Fp(N).

HccnenoBanre ABMXKEHUS OpycKa MO HAKJIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03(pULIMEHTOM TpEHHUSI.

W3ydeHnne NBUKEHNS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpmoe Teno. IloctynatensHoe M BpaliaTteabHOE JIBUYKEHUE
TBEPAOTO Tena. MOMEHT CHJIbl OTHOCHUTENIBHO OCH BpaumieHus. [lnedo cuibl
CnoxeHune Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TENA.

YcroliunBoe, HeyCTOMYMBOE, O€3pa3IMYHOE PaBHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE MNPOLECCHI: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, pel€TyaTbie KOHCTPYKIIUH.

Hemoncmpauyuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnwie padomul, npaxmuKym.

HccnenoBanre ycCIIOBHMI paBHOBECHS TBEPAOTO TeJld, HMEIOLIErO0 OCh
BpALLCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenne ycTOMUNBOCTHU TBEPAOTO TENA, UMEIOIIETO TUIOMIAb ONIOPBI.

Tema 4. 3axonwl coxpanenus 6 mexanuke.

NmMnynibc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUaIbHbBIX TOUeK. LeHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHNUHU LIEHTPA Macc.

NMmyibe CUITBI M UBMEHEHUE UMITYJIbCa Tella.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIyabca MarepuanbHOl Touku. [IpencraBieHue o COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cumpl Ha MasioM W Ha KOHEYHOM TiepemernieHun. [ paduuaeckoe
npecTaBieHue paboThl CUITBI.

MoniHoCTh CHUJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIIBHON TOUKH.



[loreHnuanbHple WM HENOTCHIMAJIbHbIE CUJbl. llOTeHIManbHast >SHEprus.
[ToreHuunanbHass SHEprust ynpyro aeQopMUpoBaHHOM MpyxuHBL. [loTeHIManbHas
SHEprus Tejla B OJHOPOJIHOM IPaBUTAIMOHHOM I0Jie. [loTeHImanpHas 3Heprus tena
B TPAaBUTAILIMOHHOM TI0JI€ OJHOPOAHOrO Iapa (BHyTpHM M BHe Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTCHIIUATBLHBIX CHJI C U3MEHEHNEM MEXaHUYECKOM SHEPTUN
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymuM s uACadbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUECKON IHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: JBUKEHUE PAKET,
BOJOMET, KOTIED, MPYKUHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHWE HAa KOHBbKaX.

Hemoncmpauyuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTH CHUJIBI.

V3MeHeHue 23HepTuu Tena Mpy COBEPIICHUH PAOOTHI.

B3anmHble npeBpalieHUss KUHETUYECKOM W IMOTEHUMAJIbHOM JYHEPTrUM IIpHU
JNEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIbI yIIPYTOCTH.

CoxpaHeHHe SHEePTUH ITPU CBOOOTHOM T/ ICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnwie padomul, npaxmuKym.

N3mepeHne nMmmyJibca Tela o TOpMO3HOMY Iy TH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIIS U MOIIIHOCTHU CHJIbL
TATH.

CpaBHeHHE U3MEHEHUSI UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHsI UMITYJIbCA ITPU YIIPYTOM B3aWMOICCTBUU.

M3mMepeHre KHHETUYECKON SHEPTUU TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHUS! TOTCHIIMAIbHON YHEPTUU MPYKUHBI ¢ PabOTOM CHUJIIBI
TPEHUSL.

Omnpenenenre pabOTHI CHJIBI TPEHUS TPH JABMKCHUH Tela MO HAKIOHHOMN
IIJIOCKOCTH.

Paznen 3. MoJgekyJsipaasi Gu3nKa 1 TEPMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIApHO-KuHeTnyeckon Tteopun (MKT), wmx
onbITHOE 00ocHOBaHMeE. [{nddy3us. bpoyHoBckoe aBmxkeHue. XapakTep ABUKEHUS
Y B3aWMOJICHCTBUS YacCTHIl BeUIECTBA. MoOJenu CTPOEHUs Tra3oB, XKUAKOCTEU WU
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsbl MoJiekya (atoMoB). KonnuectBo Bemecta. [loctosnnas ABoraapo.



TennmoBoe paBHOBecue. TemmepaTypa u crocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenp naeanbHOro ra3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPUH: YACTHULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomtoTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon [ansToHa. M30mporiecchl B
UJCATPHOM Ta3e C TMIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
Mpe/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3pb  MEXIy JaBICHUEM M  CpPEAHEH  KUHETUYECKOW  JHEprueu
MOCTYIMATEIbHOTO TEIJIOBOTO JIBMXKEHUSI MOJIEKYJI HCAIbHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COIFOTHOM TeMIIepaTypbl TEPMOIMHAMUYECKONU CUCTEMBI CO CpeHEN
KMHETUYECKOU SHEPTUel MOCTYNAaTEIbHOrO TEIIOBOTO IBUKEHHUS €€ YaCTUL.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTydeHue HaHOMAaTePUAaJIOB.

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTUL] BEIIECTBA.

Mopenb OGpOyHOBCKOTO IBUKEHUS.

Buneoposnuk ¢ 3anuchio peanbHOro OPOyHOBCKOTO JIBUIKEHHUS.

Huddy3us KUIKOCTEH.

Mogens onsita IlTepHa.

[IpuTsrKeHNE MOJIEKY L.

Mopenu KpucTauInuyeCKuX pelETOK.

HabGmronenue u rcciieqoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HNccnepoBanne mpolecca YCTaHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IPH
TeII000MeHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

N3yuenune wH30TEepMUUYECKOrOo Tpolecca (PEKOMEHOBAHO HCIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3ydyeHne n30X0pHOTO MpoLecca.

N3yuyenue n300apHOro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM MJis
TEPMOJAMHAMMYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHHE napaMeTpshl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUECHUS BEJINYMH, ONTMCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hauwanmo TtepmoanHaMuku. (CamMoOnpoOM3BOJIbHAs — pellaKCalus
TEPMOJMHAMUYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.



Mopenp wuaeasbHOr0 rasa B TEPMOJMHAMUKE — CHCTEMAa YpPaBHEHMM:
ypaBHeHUe MenaeneeBa—Kianepona U BbIpaXXEHHUE Il BHYTPEHHEU DHEPIUH.
VYcnoBrsi MPUMEHUMOCTH 3TOW MOJENH: HU3Kasd KOHLEHTPALMs YaCTHIL, BBICOKHE
TeMnepaTrypbl. BeipaxxeHue il BHYTPEHHEW 3HEPTrUd OJHOATOMHOIO HJIEAIbHOTO
rasa.

KBa3sucratnueckue u HeCTaTHIECKUE MTPOLECCHI.

OnemeHnrtapHas paboTa B TepMOAUHAMUKe. Beruncienue paboTel 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crmoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJUHAMHYECKOM  cucTeMbl 0e3  coBepuieHus pabotel.  KonBekuus,
TEIUIONIPOBOAHOCTD, U3Iy4YECHHUE.

KomnuectBo Terunorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIPHAS
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CrOpaHUs
toruBa. Pacu€r kommuecTtBa TEmIOTHI mpu Temonepenaye. Illonsarue 00
aanabaTHOM IpoILIECCE.

[lepBbIli 3aKOH TEPMOAVMHAMUKHU. BHYTpeHHsAs1 Heprusa. KoinuecTBo TertoTsl
U paboTa Kak Mephl HW3MEHEHHMsS BHYTPEHHEHW HHEPruM TEePMOJUHAMHUYECKON
CHCTEMBI.

BTopoii 3aKk0H TEpMOIMHAMUKH /151 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI IPOXOAUT €AUHCTBEHHAS
aauabaTta. AOCOJIIOTHas TeMIepaTypa.

BTopoii 3aKk0H TepMOAMHAMUKY 111 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 0oJiee XOJ0AHOIO Tena K 0ojiee HarpeToMy 06e3 KOMITeHCaluu
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[Ipunnumne! gerctBus TertoBbix MamuH. KII/I.

Maxkcumainbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE ACIEKThI MCIIOIb30BaHUs TEIJIOBBIX ABUrarenei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOIIEN CPEBI.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJIOAUIIBHUK,
KOHJMIIMOHED, NIW3ENbHBIM U KapOIOpaTOpHBIM JBUTATeNH, MapoBas TypOHHA,
IIOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTHIM3AUUs «TEIUIOBBIX» OTXOIOB C
UCII0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUJIM3alUsl OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKU «TEIJIOBOM» U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu.

W3meHeHune TemnepaTypsl IpH a1uadaTHYeCKOM paCIIMpEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHMS] BHYTPEHHEW SHEPTUH.

HccnenoBanue annadaTHOro mpouecca.



KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii sxkcnepumenm, nadopamopusie padomel, npaKmMuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mpoiecca OCThIBAaHUS BEIIECTBA.

HccnenoBanne agnadaTHOTO MpoIiecca.

N3ydyeHne B3aMMOCBSI3M DHEPTUHU MENKMOJIEKYJSIPHOTO B3aMMOAEUCTBUS U
TEMIIEPATyPbl KUTICHUS KUJIKOCTEN.

Tema 3. Aepecammnsvie cocmoanusn eeuwgecmea. Pazosvie nepexoowl.

[TapooOpa3zoBanue u KoHAeHcaIus. Micnapenue v kumnenue. Y iejibHas TerioTa
napooOpa3oBaHus.

HacpimieHnsle u  HeHachllleHHbIE napbl. KadecTBeHHass 3aBHCUMOCTh
IJIOTHOCTH Y IABJICHHS HACBIIEHHOT O Mapa OT TEMIIEPATYPbI, UX HE3aBUCUMOCTb OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCHMOCTh TeMIIEpaTyphbl KUIICHUSI OT JIaBJICHUS B
JKUIKOCTH.

BraxxaocTh Bo3ayxa. AGCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe teno. Kpucramimueckue u amopubie Tena. AHU30TPOIUSL CBOMCTB
kpuctauioB. [lnaBneHne w Kpucraumsanus. Y elbHas TEIUIOTA IUIABJICHHUS.
CyOnumariusi.

Hedopmanmu tBEporo Tena. Pactsoxenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe paciupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
paciidpeHue. AHTApMOHHM3M TEIUIOBBIX KOJIeOaHWM YacTUIl BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO pacIIupeHust TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue Heprun B ha30BbIX MMEepexoaax.

YpaBHeHue TermiIoBoro OagaHca.

[ToBepxnocTHOE HaTsHKeHHE. KO3 (UIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsapusie sBiaenus. J[aBaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIAKOCTH.
®opmyiia Jlarutaca.

TexHn4eckrue yCTpPOWCTBA W  TEXHOJOTHUYECKHE TMPOLECCHL:  KUAKHE
KPHUCTaJIJIbl, COBPEMEHHBIE MATEPUATIBI.

Jemoncmpayuu.

TermnoBoe paciimpeHue.

CBoOMCTBa HACBIIICHHBIX aPOB.

Kunenune. Kunenue npu noHM>XKEHHOM JTABJICHHM.

N3mepenue criibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITEI C MBUIBHBIMM TIJIEHKAMH.

CMmauuBanue.

KanunnspHsie siBICHUS.

Mojenu HEHbIOTOHOBCKOM KMIKOCTH.



CriocoObI M3MepeHUs BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUSA KPUCTANINYECKOTO BEIECTBA.

Buner nedopmanuii.

Habmronenune mansix aedopmariimii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

M3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX MTapOB.

N3mepenne aOCOMIOTHOM BIAXKHOCTH BO3/JyXa M OILIEHKAa Macchl MapoB B
MTOMEIECHUH.

N3mepenne kodduiimenTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne Moy FOHra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3sMHOBOro obOpasina oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnexTpuzaums Tel U €€ MpOsIBICHUS. OJEeKTpuueckuil 3apsa. /IBa Buaa
DNEKTPUYECKUX 3apsAdoB. [IpOBOOHWKHM, HHMAJIEKTPUKH U  MHOJYIPOBOIAHUKH.
DJIeMEHTAPHBIN ANEKTPUUECKUI 3apsil. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsaoB. Toueunbie 3apsanbl. 3akoH Kynona.

Onektpuueckoe nose. Ero neiictere Ha 3JIEKTPUUYECKUE 3aPSiIbl.

Hanpsok€aHocTh  anekTpuueckoro  mosst.  [IpoOuwiit  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUUECKOTO 1MoJst. OJHOPOIHOE ANEKTPUUECKOE MOJIE.

[JoTeHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO IMOJSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loTeHnumanbHass >HeEprus 3apsaa B AJIEKTPOCTATHYECKOM IIOJIE.
[ToTenman snexkTpocraruyeckoro mnossi. CsA3b HANPSHKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIIMANIOB ISl AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, Tak H
HEOTHOPOJTHOTO).

[IpuHLIMT Cyneprno3uuy SAEKTPUUECKUX TTOJICH.

[Tone toueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsKEHHOro mo 00béMy Imapa. Ilose paBHOMEpPHO 3apsKEHHOU
OeckoHEeUHOM TIIOCKOCTU. KapTwHbl JUHUM HAOpsHKEHHOCTH ATUX TOJeH U
HKBUITOTEHIUAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPSI0B.

JvanexTpuku B BJIEKTPOCTATUYECKOM oJe. Jwanexrprueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konngencatop. DIeKTpOEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh IHIOCKOTO
KOH/JIEHCaTOopa.



[TapannenbHOE coenHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe cCOeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsiKEHHOr0 KOHAEHCaTopa.

JIBr>keHME 3apsyKEHHOM YaCTUIBI B OJTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: SJIEKTPOCKOII,
AIIEKTPOMETP, DJEKTPOCTAaTHUYECKass 3allUTa, 3a3€MJICHHE JJIEKTPONpHOOpPOB,
KOHJIeHCATOpHhI, renepaTop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U MPUHIIUII ICUCTBUS DIICKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPIKEHHBIX IAPUKOB.

DIEeKTpUUECKOE TOJIE IBYX 3apsiKEHHBIX IUIACTHH.

Mopuenb snekTpoctatuueckoro reneparopa (Baun ge I'paada).

[IpOBOAHUKH B IEKTPUUYECKOM IOJIE.

DJIEKTPOCTATUUECKAS 3ALUTA.

Y CTpOUCTBO U IEVUCTBUE KOHIEHCATOPA MMOCTOSIHHON U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIaan
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrust JIEKTPUUYECKOTO MOJIS 3apsIKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCAaTOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

OneHka cujl B3auMOJEHCTBUS 3apsSKEHHBIX TEI.

HabGnronenue npeBpallileHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
W3JIyYEHUs CBETOANO/A.

N3ydeHnne npoTekaHus TOKa B LIENH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIINAJIOB (HampsiKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmMpuiecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.

YcCioBus CymeCTBOBAHUSL MOCTOSSHHOTO 3JEKTPUYECKOTO TOKa. MCcTOYHMKM
toka. Hanmpsokenue U u O/1C &.

3akoH Oma i yyacTka LENu.

DIIEKTPUYECKOE CONPOTUBJIEHUE. 3aBUCUMOCTb CONPOTUBIICHHS OJTHOPOJIHOTO
MPOBOJIHMKA OT €ro JJWHbl W IUIOIIAJAM MONEPEYHOIO0 CEUYECHUA. Y IEIBHOE
COIPOTHUBJIEHNE BELIECTBA.

[TocnenoBaTenpbHOE, Mapajuie]bHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuét pa3BeTBin€HHBIX dekTpuueckux memnei. [Ipasumna Kupxroda.

Pabora snexkrpuueckoro Toka. 3akoH Jxoyns—JIeHa.



MOUHOCTh 3MEKTPUYECKOr0 TOKa. TeroBasi MOIIHOCTb, BblIeNsgeMasi Ha
pe3ucTope.

O/IC v BHyTpeHHEE CONPOTUBICHUE UCTOUYHHKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) dJeKTpuyeckod 1enu. MomHocTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKAHUE.

KonneHncaTop B 11enu NOCTOSIHHOTO TOKA.

TexHn4ecknue YCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPTUU.

Hemoncmpauyuu.

W3mepeHne Cuiibl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOUOA.

3aBUCHUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COIMPOTUBJIEHUS MPU TOCTOSIHHOM
HaIpPsKEHUH.

[Ipssmoe nzmepenue IJIC. KopoTkoe 3aMbIKaHHE TaTbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco0Obl coemMHEHUsT UCTOYHUKOB Toka, DJIC OaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK1y TTOJIFOCAMHU KCTOYHHMKA TOKA OT
CHUJIbI TOKA B IICTIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEUCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIbL TOKa OT HANpSOKEHUS] IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne /1C 1 BHYTPEHHETO CONPOTUBJIEHUSI HCTOYHHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajbBaHUYECKOTO 3JEMEHTa OT BPEMEHU
pU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEK/1y TTOJIFOCAMH HCTOYHHUKA TOKA OT
CHUJIBI TOKA B LEIIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 paziuunsix cpeoax.

OJIEKTPUYECKAs]  MPOBOAUMMOCTDh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTH CONPOTHBIICHUS METAIIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.

DneKTpUYeCcKUid TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.



[ToynmpOBOHUKH. CobctBeHHass U OpUMECHass  MPOBOJUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTposns. 3akoHbl Dapanes A dIEKTPoun3a.

DnekTpudecknuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN
paspsan. Paznuynbie TUIIBI CaMOCTOSTENBHOTO paspsana. Monnus. [lnasma.

TexHUYecKue YCTpONCTBA M MPAKTUYECKOE NPHUMEHEHHE: Ta30pa3psiIHbIE
JaMIibl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcTOp, (HOTOANO, CBETOMO/, TAIbBAHUKA, pAPUHUPOBAHUE ME/IH, BbITUIABKA
AIFOMHUHMUS, DIIEKTPOHHAS MUKPOCKOITHS.

Jemoncmpayuu.

3aBUCUMOCTB CONPOTUBJIEHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

3akoHsbI anekTposn3a Papazes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTB BO3IyXa.

CpaBHEHHE MPOBOAUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMUKym.

HabGnronenue snektponnsa.

W3mepeHne 3apsiaa OHOBAIEHTHOTO HOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKU JUOAA.

DU3NYEeCKUN NPAKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BETMYHUH C UCTIOTB30BAHUEM aHAJIOTOBBIX U
U(GPOBBIX HU3MEPUTENBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX H3MEpPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
¢uznyecKux BEIMYMH, MPOBEpPKa MPEAJIOKEHHBIX THUMOTe3 (BHIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTUYECKHX  pa3leNax «YUYEHHYECKHH  SKCIIEPHUMEHT,
Ja00paTopHbIE PAOOTHI, TPAKTUKYM).

Me:xnpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢pusuku yriayonaéHHoro ypoBHs B 10 kiacce oCymecTBiaseTcs
C Y4YETOM COJEP>KATEIBHBIX MEXIPEIMETHBIX CBSA3€H C KypcaMH MaTEeMaTHKH,
OMOJOTHU, XUMUH, reoTpaduu U TEXHOJIOTUH.

Mesicnpeomemmnple noHAmMuUsL, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3nanuA: SIBJICHUE, HAYYHBIM (akT, rumore3a, (uU3MyecKas BEJIMYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OHKCIEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTEIIbHBIE TPUOOPHI, ITUBpoBas JadbopaTopusi.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas QyHKUuS,
napa6oza, runep6ona, ux rpaduku U cBoicTBa. TpuroHomerpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOEKIMH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe ABWKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXKAIOLEH Cpelbl,
yTHWiIM3anus OHOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSKEHUE U KAIUJUISIPHbBIE SIBICHUS B IPUPOJIE,
AIIEKTPUYECKHE SIBICHUS B KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, MOJy4YeHUE HAaHOMATepHUasioB, TEIJIOBBIE CBOMCTBA
TBEPJBIX TEN, KUIKOCTEH U T'a30B, KUJKUE KPUCTAILIIbI, SJIEKTPUUECKHUE CBOMCTBA
METAJIJIOB,  JJIEKTPOJUTHYECKAss  AMCCOLMAIlMs, TalbBaHUKA, O3JICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OJKHMJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKUUU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMU), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKOIM, BOAOMET WM ApPYyTHUE), ABUTATEIb BHYTPEHHETO
cropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJioB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3aIlMTa, 3a3eMJICHUE D3JIEKTPONpUOOpPOB,
ra3opaspsiIHble JaMIIbl, TOTYTPOBOAHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamMuka.

Tema 4. Macnummnoe no.e.

B3anmoneiicTBUe TNOCTOSIHHBIX MAarHUTOB M NPOBOJHHMKOB C  TOKOM.
MaruntHoe mnone. Bektop MarnuTtHOM wuHAyKmmMM. [IpuHmun cynepnosuunn
MArHUTHBIX NOJIeH. JIMHMM MarHUTHOM MHIYKLHH.

MarsuTtHO€ 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJAHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. J[BH>KEHHE 3apsKEHHOM YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM moJje. Pabora cunsl JIopeHua.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKHU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTMYCCKHC IPOLCCChI: IMPUMCHCHHUC

MTOCTOSIHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauyuu.

KaptuHa  7uHHMA  WMHAYKOMM  MAarHATHOTO  MOJS  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHUTHOW UHIYKIIUU TIOJIS JJIMHHOTO MIPSIMOTO MPOBOTHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

HabGmronenue aBukeHus mydka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccnenoBanrie MarHUTHOTO MOJISt TOCTOSIHHBIX MAarHUTOB.

HccnenoBanne CBOMCTB (eppOMarHETHKOB.

HccnenoBanue neCTBUASI HOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenune cuiibl AMmriepa.

N3ydeHnne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIMK Ha OCHOBE U3MEPEHHUSI CWJIbl AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBiieHue ANEKTpOMAarHUTHOW MHAYKUMKU. IlOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC uHOykuuu. 3aKOH 3JleKTpoMarHWTHOW wuHaykuun Dapanes.
Buxpesoe anexrpuueckoe nosue. Toxku Pyxo.

OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B LIENM IOCTOSIHHOTO TOKA.
Asnenue camonHaykuuu. IC caMOMHAYKIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE MPOUECCH: MHAYKIMOHHAS
MeYb, COJICHOU/, 3alllUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM T10JIE
3eMuIH.

Hemoncmpauyuu.

HabGnrogenue siBjeHUs 3JIeKTPOMAarHUTHOW MHTYKIIMH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOe.

SIBneHre caMOUHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B LETIH.

Yuenuueckuii sxcnepumenm, nadopamopusie padomel, npaKmMuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TTOJIS.

HccnenoBanue sIBICHUS] CAMOUHIAYKIINAH.

COopka MoJ1eTH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHast cucrtema. CBOOOIHBIE KOJIEOAHUS.

["apMonnyeckue konebanusi. Kunematuueckoe ¥ JTMHAMHYECKOE OIMHUCAHUE.
DHepreTuyeckoe ONnucaHue (3aKOH COXpaHEHUsS MEXaHWYeCKOW sHepruu). BoiBon
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAHWN W3 MX SHEPTeTHYECKOTO W
KMHEMAaTUY€CKOTO OMUCaHMUS.

Ammntyaa u ¢asza kosebanui. CBsi3b aMIUIUTYIbl KOJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILJIUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m uacrora koseOanuii. I[lepmom mambix CBOOOTHBIX KOJI€OAHWIN
MaTeMaTH4eckoro wasitHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYNKUHHOIO
MasiTHUKA.

[TonsiTue o 3aTyxaromux Kojaebanusx. BeiHyKneHHbIe Konebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOIE0aHUSI.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K01ebaTeTbHOTO ABUKCHUS.

HalGmronenue He3aBHCHMOCTH TIEpHO/Ia MaJIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILTUTY ABL.

HccnenoBanue 3aTyXamux KojaeOaHU 1 3aBUCUMOCTH TIEPHOJIa CBOOOTHBIX
KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a Ha MACCUBHOM MpYKHUHE C IEJbIO
dbopMupoBaHUs IPEACTABICHUIN 00 UACATBHON MOIEIN MPYKUHHOTO MasTHUKA.

3aK0OH COXpaHEHUs PHEPTUU NPU KOJIeOaHUSAX rpy3a Ha NPy KUHE.

HccnenoBanue BRIHYXICHHBIX KOJICOAHUM.

HabGnronenue pes3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopusie padomel, npaKmMUKym.



W3mepenne mnepuona CBOOOIHBIX KOJEOAHUI HHUTSHOTO U MPYXUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBHXKEHUS TENa B X0JI€ KOJIeOaHH Ha yIIPYroM MOJABECE.

M3yuyeHue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/AbI 3aTYXaIONINX KOJIeOaHUI.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUA.

Tema 2. InekmpomazcHumnuple KOneOAHUA.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KoOJIOaHUS B
ueanpHoOM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3p aMIITUTY[bI
3apsa KOHAEHCATopa C aMIUIMTY0M CHIIbI TOKa B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM KOJeOaTeIbHOM KOHTYPE.

3aryxaromue JIEKTPOMAarHUTHBIC Kosie0aHusl. BeIHYyX/1€eHHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHUS.

[lepemenHbII TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JCHCTBYIOIIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pasiudHoil (opme
3aBUCHMOCTH MIEPEMEHHOIO TOKA OT BPEMEHM.

CHHyCOMJAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTryllKa
VWHIYKTUBHOCTH B LI€NM CUHYCOUJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspkeHUN.

WUneanvupiii  Tpanchopmarop. IlpousBonacTBo, mepegadya u moTpeOiIeHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKUE PUCKHA IpU IPOU3BOACTBE JJeKTpo3Hepruu. KymbTypa
VICITOJIB30BAHUS YJIEKTPOIHEPTHH B [IOBCEIHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLIECCHI: IEKTPUUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JUHUHN dJIEKTpOIIepeay.

Hemoncmpauyuu.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTB YaCTOTbI CBOOOJHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHHIA.

["'eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopeinb 31eKTPOMarHuTHOrO reHepaTopa.

BriHyX/1€HHBIE CHHYCOMIATIbHBIE KOJIEOaHNUs.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOTO
TOKA.

Pesonanc mnpu mociaenoBaTEIbBHOM COCAVMHEHUM PE3UCTOpPA, KATYILIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Y CTpoiCTBO M IPUHITUTT IEUCTBUS TpaHCPOpMATOpa.



Mopens nMHUM IEKTponepeaadm.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

N3yuenue tpancopmaropa.

HccnenoBanre MEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KATYILIKY U PE3UCTOP.

Habnronenue 351eKTpoMarHuTHOro pe3oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 6OTIHDL.

MexaHnueckre BOJIHBI, YCIOBHS HUX pacnpoctpaHeHus. llonmepeunsie u
MpPONOJbHBIE BOJHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHHsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, MpeJoMieHHe, MHTephepeHus u
U paKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3JIYyUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTanys BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIEGKTPOMAarHUTHBIX  BOJH:  OTPAXKEHHUE,  MPEIOMIICHUE,
noJisipu3aius, uHTepdepeHuns u qudpaxims.

[IIxana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMNBI paguoCBA3U U TeneBUAeHUA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH CPEJIbI.

TexHuyeckue yCTpOWCTBa M IPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHHK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebuomeecs Teo Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTD JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue natepdepennnn u qudpakiiuy MEXaHUIECKUX BOJTH.

AKYCTUYECKHUI PE30HAHC.

CBoiiCcTBa yIbTpa3ByKa U €ro NpUMEHEHHUE.

Habmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOM KOJIEOaHMIA.

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHHE, ITPEJIOMIICHUE,
noJisipu3aius, 1uPpakuus, THTepPepeHIus.

Oo6HapyxeHue nHHPAKPaACHOTO U YIbTPahUOIETOBOIO U3ITyUESHHI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.



M3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMosIMHEWHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
I0cKkoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHHs. [10CTOSHCTBO 4aCTOTHI
CBETA U COOTHOIIEHHUE JUIMH BOJIH IIPH MEPEX0AE MOHOXPOMATHYECKOTO CBETA YEPE3
rpaHully pa3fena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. Jucnepcust cBeta. CIOXHBINM cocTaB 0enoro cpera.
IIBer.

[lonHoe BHyTpeHHEEe oTpaxkeHue. [IpenenbHbIil yroa MmojJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniye 1 paccenBaroue JUH3bL. ToHKas JruH3a. DOKYCHOE pacCTOSIHHUE
U ONTHYECKasl cujia TOHKOM JIMH3BL. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUS TOHKOU
chepuyeckoi JMH3BI OT €€ TEOMETPUM U OTHOCUTEIBHOIO IOKa3aTels
MPEJIOMIICHHUS.

@opmyJiia TOHKOU JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon syya, mpOWEAUIero JUH3Y IOJ IMPOU3BOJIBHBIM YITIOM K €€ IJIaBHOM
ontuyeckoi ocu. [locTpoeHne wu300pakKeHMI TOUKHM W OTpe3ka NpsSIMON B
coOMpaloIIKX U pacCeUBaIONIUX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubdopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTHHE OT JBYX KOI€PEHTHBIX HCTOYHUKOB. IIpumeprsl knaccuuyeckux
UHTEP(PEPEHITMOHHBIX CXEM.

Hudpakuust cBera. JlubpakumonHas peméTka. YCIOBHE HaOIIOICHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, QoroamnmnapaTr, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanre npeioMIEHUs CBETA.

Habnronenue noyiHoro BHyTpeHHEro oTpaxeHus. Moziens cBeToBoAA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB YEPE3 IJIOCKOMApalIeNbHYIO
IJJACTUHY U IIPU3MY.

HccnenoBanre CBONCTB U300paKEHUH B JTMH3AX.

Mopenn MUKpOCKoOIa, TEJIECKONA.

Hab6mronenue natepdepenmm cpera.

HaOmronenne n1BeTOB TOHKUX TUIEHOK.

HaGmronenune nudpakiuu cBera.

N3ydenne nudppakiiMOHHON PeIETKH.

Ha6monenue nudpakiinoHHOTO CHIEKTpa.

Hab6monenue nucnepcun cera.

Hab6nronenue nossipusaliuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB ISl U3YUCHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

N3mepeHnue noka3aresns npeoMIeHUs CTeKIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne PoKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yenune n300paXkeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia U JTMH3BI.

[Tomyyenune n300pakeHUs: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TENECKONNYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIInn U MOISIpU3aIuu CBETA.

W3ydenne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenune naTepPEPEeHITNH JIA3EPHOTO W3ITyYCHHS Ha IBYX IIEIISX.

Habmonenue aucnepcum.

Hab6nrogenue u uccnenoBanue AUGpaKkiimOHHOTO CIEKTpa.

N3mepenune IMHbI CBETOBOM BOJIHBI.

[Tomy4yeHue criekTpa W3Ty4YeHHUs CBETOMMOAA TIPH MOMOIIU IU(DPaKIIMOHHON
PELIETKHU.

Pasznen 6. OcHOBBI crieIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['paHuIBbl TPUMEHUMOCTH KJIACCHUECKON MeXaHUKU. [locTynaTel criennanbHOMI
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpa3oBanus  Jlopenna.
Ycnoue npuduHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKPALIEHUE JJINHBI.

DHEPrust U UMITYJIbC PEIATUBACTCKON YaCTUILBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHUYeCKUue YCTpOWCTBA M TEXHOJIOTMUECKHE IPOLECCHI: CITyTHUKOBBIE
NPUEMHUKHU, YCKOPUTEHU 3apSKEHHBIX YACTHII.

YyeHnueckui IKCIIEPUMEHT, JIa0opaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue MMIYJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM T0JIE).

Paznea 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapHho-601H0801 0yaiu3m.

PaBHOBecHOE TermioBOe U3Iy4YeHHUE (M3TydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemienus Buna. I'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®orordpdext. Onwitel A. I'. CronetoBa. 3akonsl poTodddexra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIOIIAIONIYI0 ¥ a0COJIIOTHO OTpaxarollyr mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BousHoBbIe cBOMcTBa yactul. BosHbl ne bponna. /{nuna Bonnsl ae bpoia u
pa3Mepbl OOJAcTH JIOKAJIM3aUUu JBWXKYIIEWcs dacTuubl. KopmyckyispHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Crneunduka uzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPEneNEHHOCTEH
['eitzenoOepra.

TexHn4eckrue yCTPOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CHEKTPOMETD,
dboTosEMEHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHeUHas Oarapes,
CBETOJIUOL.

Hemoncmpauyuu.

®o1orh(HEeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiHHoM [lanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanye 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIUOJ OT HAIIPSIKEHUSI.

Tema 2. @uzuka amoma.

OnbITel MO HKCCIEIOBAHUIO CTpoeHus artoMa. [lmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornomnieHne GoToOHOB MPU MEPEXOE aTOMA C
OJIHOT'O YPOBHSI 3HEPTUH Ha IPYTroi.



Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TydyeHue cBerta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauyuu.

Mopnenb onbita Pesepdopra.

Habntonenue nuHevaTbIX CIIEKTPOB.

YCTpONCTBO U NEUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHII.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YCHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKYM.

Hab6mronenue nuaeyaToro crekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOT0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHou Punbepra.

Tema 3. Qu3uka amomnozo a0pa u INEMEHMAPHBIX YACMUY.

Hyxmonnas monens sigpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3oronsl.

PagnoaktuBHOCTh. Anb(a-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-nu3nyyeHue.

3akOH pPaguOaKTUBHOTO pacnaja. PaauoakTHBHBIE HM30TONBI B IPHUPOLE.
CBoiicTBa MOHU3HUPYIOLIEr0 W3JIy4YeHUs. BiusHue pagvMoOakKTUBHOCTH HA YKUBbIE
opranu3msel. EcTecTBeHHbIi poH nsznyuenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

SAnepusie peakuuu. JleneHnue u cuHTes saep. AnepHeie peakTopsl. [Ipobdiemsl
YIPaBISIEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKUE ACHEKThl Pa3BUTHS
SIIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS 3JIEMEHTAPHBIX YACTUL.

@dyHIaMEHTabHbIE B3aUMOJCUCTBUA. bapHOHBI, ME30HbI U JICNITOHBI.
[IpencraBnenne o CtanaaptHoi Moaenu. KBapk-riooHHas MOAENb aApPOHOB.

®dusznka 3a npenenamu CranaapTHol Mozaenu. T€MHass MaTepus U TEMHas
DHEPIUsl.

EnunctBO usnyeckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoicTBa U TEXHOJOTUUYECKUE MTPOLIECCHI: IO3UMETP, KaMmepa
BuunbcoHa, sinepHblil peakTop, TepMOSIIEPHBINA peakTop, aToMHasi 00M0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMUHM M aCTPO(PU3UKH.



Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHomMuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsi OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Mertoapl acTpOHOMMYECKHX HccienoBaHui. COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAsT aCTPOHOMHMUS.

Bun 3Bé3gnoro Heda. Co3Be3nus, sSipKUe 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUKEHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHLa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CIEeKTPAJIbHBIA KIacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW TOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBbY» JJIs1 3BE3M TJIABHOW MOCJIEAOBATENIBHOCTA. BHYTpeHHEE CTpoeHHe
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3BoMonuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mneunstii IlyTe — Hama I'anaktuka. [lonoxxenue m nuxenue CoyiHLIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B sSapax
TaJaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonpioro B3peiBa. PEIMKTOBOE M3TyUYEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepem€énnbie npoOiemMbl aCTPOHOMHUH.

Yuenuueckue navnwoenus.

HabGmronenust 3B€3qHOr0 HeOGAa HEBOOPYKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH JJI ONpeesieHUs MOJ0KEeHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi CeBEepHOro moJiylmiapusi U spKue
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbl, MJjaHET, TyMaHHOCTEH U 3BE3THBIX
CKOIUJICHUM.

Pu3nyecKuil NPaKTHKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BETMYHUH C UCTIOIB30BAHUEM aHAJIOTOBBIX U
TU(QPOBBIX M3MEPHUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHNE KOCBEHHBIX W3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
bU3MYeCKuX BETWYHMH, TPOBEpPKA MPEMIOKEHHBIX THUNoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax  «YUYEHUYECKHH  JKCIIEPUMEHT,
Jab0paTopHbIe PAOOTHI, TPAKTUKYM).

O6o01maomee NOBTOPEHUE.



O06o0061enne 1 cucTeMaTu3alus CoAepX aHUs pa3AesoB Kypca «MexaHHKay,
«MonekymnspHas pu3nKa 1 TEPMOJAMHAMUKAY, « DTIEKTpoAuHaMKKay, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUAIbHOM TEOPUM OTHOCUTENBbHOCTH», «KBaHTOBas
busnKay, « IIEMEHTHI aCTPOHOMUU U aCTPODU3UKIY.

Ponb ¢u3uku U acTpoHOMUUM B DIKOHOMHYECKOM, TEXHOJIOIMUYECKOM,
COLIMATILHON M 3TUYECKON cepax MesTEIbHOCTH YeJIOBEKa, POJib U MECTO (DPHU3HUKH U
ACTPOHOMHM B COBPEMEHHOM HAy4YHOM KapTUHE MHUpPA, 3HAYCHUE OIHUCATEIIBbHOW,
CHUCTEMATU3HUPYIOIICH, OOBSCHUTEIBPHOM WM  MPOTHOCTHYECKOW  (PYyHKIUMH
bu3nyeckoil Teopuu, posib (HU3NUECKON Teopur B GOPMUPOBAHUU MPEICTABICHUN
0 ¢U3HYECKO KapTHUHE MUpPa, MECTO (PU3UUYECKOW KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEJCTABICHUN O IPUPOJE.

MexnpeameTrHbie CBA3M.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 11 kiacce ocyuiecTBiasieTcs
C YYETOM COJEpKATEIbHBIX MEKIIPEIMETHBIX CBS3EH C KypCcaMH MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBICHUE, Hay4yHBIH (akT, TUmoTe3a, (u3nyecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEITHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTOHOMETPUYECKHE
(GYHKIUHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HA OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMEeHTApHBIX GyHKUMNA. [Ipu3Haku 1OAOOUS TPEyTrOJIBLHUKOB,
onpeeseHue TIONaAH MIOCKUX GUryp u o0bEMa Tel.

Buonozun: >nektpuyeckue SBIEHUS B JKUBOW NpUpOJE, KoyieOaTeabHbIE
JNBW)KEHUS B JKUBOW TNPHUPOAE, DKOJOTMYECKHE PHUCKA NPHU IPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAOWIEH  Cpenpl,
yJIbTPa3BYKOBass IOUArHOCTUKA B MEIHIIMHE, ONTUYECKUE SBICHHUS B IKHUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB Y MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00Pa30BaHUs KPUCTATNINYECKON PEIIETKU, CIIEKTPATbHBINA aHAIIN3.

T'eozpachua: wmarnuTHble mNOJIOCA 3€MIIM, 3aJ€KM MAarHUTHBIX  pYa,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonocusa: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
IIEKTPOABUTATEND KOOH, T€HEepaTop MEPEMEHHOrO0 TOKA, MHAYKLUHWOHHAs IMeYb,
JMHUAU 3JIEKTpONepeaay, dJIEKTPOABUraTelb, paiap, paaAuONpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yabTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJHEYHasi OaTapesi, CITyTHUKOBbIE
NPUEMHMKH, IEPHAsA DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHOro mpeaMera «Du3nka»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00yYaronInuXxcsi pyKOBOJACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIW, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHWH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O00IlecTBa, PACIIMPEHUE KU3HEHHOIO
ONBITAa U ONBITA JEATEIIBHOCTH B MPOLECCE pEealM3allii OCHOBHBIX HAIpPaBICHUN
BOCHUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKJAAHCKOI0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH TPAKTAHCKOHN MOZUIIUN O0YIAFOIIETOCS KaK aKTHBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYETIOBEUECKHX TyMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX I'PAKIAHCKOTO
oOllecTBa, y4yacTBOBaTh B CaMOYMpaBIEHHMM B 00pa3oBaTelbHON
OpraHM3allly;

e YMEHHME B3aMMOJEHCTBOBATH C  COLMAIbHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU IESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCHUICKOIN IPpaXXIaHCKOMN UIEHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHONIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHMUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIA/Ia B MOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NMUECKON HAyKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3InuHbIM chepam npodecCHOHATBHON e TEIbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3NKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIH
BbIOOD Oynyiielt mpodeccuu M peaan30BbIBaTH COOCTBEHHBIE KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUI0 B 001aCTH
(Gu3MKYN Ha POTSKEHUH BCEH KU3HU.

IKOJOTHYECCKOTI0 BOCIIMTAHUA

c(hOPMUPOBAHHOCTh AKOJOTHMYECKON KYJIBTYPhI, OCO3HAHHE TJI00ATHLHOTO
XapakTepa SKOJOTHYECKUX MPodIIeM;

IJJAHUPOBAHUE W OCYIIECTBICHUE NICHCTBUH B OKpPY’)KAIOIIECH cpele Ha
OCHOBE 3HAHUS LIEJEN YCTOMYUBOTO PA3BUTHUS YEIIOBEUYECTBA;

pacCIIMPEHUE OIbITA JIESITEIBHOCTH DKOJIOTMYECKOM HANPABICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 110 (hU3HUKE.

HEHHOCTH HAYYHOI'O MIO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHUE IEHHOCTH HAyYHOU JEATEeIbHOCTH, TOTOBHOCTh B TPOIECCE
U3Y4YCHUS (PU3UKH OCYIIECTBIISATh MPOEKTHYI0 W HCCIEI0BATEIBCKYIO
NeSITEIbHOCTh MHIUBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Ba3oBble JJornueckue AeiicTBUA:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh M aKTyaJU3UpOBaTh  MpoOIieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeNeNATh LUENH JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JNOCTH)KEHHS,

BBISIBISITh  3aKOHOMEPHOCTM UM NPOTUBOPEYHS] B PacCMATPUBAEMBIX
bu3NYecKuX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEeMbl ¢ YUETOM aHAIM3a UMEIOIIHUXCSA
MaTepHabHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATEIBHOCTb, OLEHHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LIENSM, OLIEHUBATh PUCKU MOCIEACTBHM 1€ TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBbIe uccieaoBaTe/LCKHeE TeHCTBUA:

BJIa/IETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJAMHU
(bu3nYeCKON HAYKH;



BJIaJeTh  HaBBIKAMU  Y4eOHO-MCCIIEOBATENbCKOM M MPOEKTHOM
JESTENIbHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY TOHMCKY METOJIOB pelIeHHus] 3a1ad  (PU3UYECKOTO
COJIepKaHUS, TPUMEHEHHUIO PA3INYHBIX METOAO0B O3HAHUS;

BIAJeTh BUJAMM JEATEIBHOCTU IO IOJyYEHUIO HOBOTO 3HAHMA, €Tro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYECOHBIX
CUTyallsiX, B TOM YHKCJE MPU CO3JaHUH YUYEOHBIX MPOEKTOB B 00JIACTH
busukwy;

BBISIBIISATh TTPUYMHHO-CJIE/ICTBEHHBIE CBSI3M W aKTyalU3UpOBaTh 3ajayy,
BBIIBUTaTh THUMOTE3y €€ peleHHs, HaXOAUTb apryMEHTBhl Ui
JI0Ka3aTeNbCTBA CBOMX YTBEPXKIEHUH, 3a/71aBaTh MapaMEeTPbl U KPUTEPHUH
pelieHus;

aHATM3UPOBATh IMOJNyYEHHBIE B XOJE pEeIIeHUs 3aJaud pPe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTh U (OPMYyJIHUPOBATh COOCTBEHHBIE 33aJaud B OOpa30BaTENbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;
yMETh [EPEHOCHTh 3HaHHWs 10 (HU3UKE B TNPAKTUUYECKYI0 00JacThb
KU3HECSATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00IacTei;
BBIJIBUTATh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHBIEC TIOJXO/bI U PELICHHUS;
CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIa/IETh HABBIKAMH NOJTyueHUs! HHpOopMaluu (U3NIECKOTO COACPKAHUS U3
VMCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITENBHO OCYIIECTBIISTh IIOMCK,
aHaJIW3, CUCTEMATHU3AlMI0 U HHTEPHpeTalnio HHPOPMALMU Pa3TUUHBIX
BUJIOB U (hOPM TPECTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX H  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTMA B  pPEIICEHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ coOJto/leHneM TpeOOBaHUN HSPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MMaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMS B Pa3IMYHBIX (hopmarax c
y4€TOM Ha3HaueHus UHGOpPMAIMM M 1EJIeBOM ayJuTOpuHu, BbIOUpas
ONTUMANIbHYIO (JOPMY NPEJICTABIICHUS U BU3yalIU3al1H.

KoMMmyHMKaTHBHBIE YHMBeEPCAJbHbIE Y4eOHbIe 1eHCTBUS:



OCYHIECTBIIATh OOIIEHHE Ha Yypokax (U3MKH U BO BHE-YPOUHOMU
NEeSATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyalluidi ©W CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOUKY 3PEHHS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB;

NOHUMATh U UCIIOJIB30BATh IPEUMYILIECTBA KOMAaHIHOW U MHAUBUAYAJIbHON
paboThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

OPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH, OPraHHU30BBIBaTH U
KOOPAMHUPOBATh JEUCTBUSA 110 €€ JOCTHIKEHHUIO: COCTAaBJATH IUIAH
NEeWCTBUH, pacrpeaessaTh POIu ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJA M KaXXJOT0 y4aCTHHMKA KOMaHIbl B
00wt pe3ynbTar no pazpaboTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IMPOEKTHI, OLUEHWBATH HWJEU C IO3ULHWHA HOBU3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYalUsIX, TPOSIBISATH TBOPUYECTBO U BOOOpaXKEHUE, ObITh UHUITUATUBHBIM.

PeryasiTuBHbIE yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IO3HABATEIBHYO IEATEIBHOCTh B 001aCTH
(U3MKN U aCTPOHOMUHU, BBISABIIATH NPOOJIEMBI, CTABUTHh U (POPMYJINPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IJIAH PELICHUs PACUETHBIX U KaYECTBEHHBIX
3a/1a4, IUIaH BBIIOJHEHUS MPAKTUYECKOW PabOThl C y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPENIIOUTEHUN;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMKi yu4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;
JienaTth OCO3HAHHBIA BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTth Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIIEHHBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO SPYIUIMH B 00JacTU
($U3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHBbIN HHTEJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYallUsAM, BHOCUTL KOPPEKTHUBBI B ACATCIbHOCTD,
OICHUBATDb COOTBCTCTBHUC PC3YJILTATOB LICIIAM,



BIAJCTh HABBIKAMH TO3HABAaTEIbHOW pediaeKcur Kak OCO3HAHHS
COBEPIIAEMBIX JEHUCTBUU U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHU;

HCIIOJI30BaTh MPUEMBI peIICKCHH ISl OIEHKU CUTYaIIMH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLIEHHBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PELIEHUS MO HX
CHIDKCHUIO;

MPUHUMATh MOTHUBBI M APryMEHTBI JPYIMX MPU aHAJIU3E PE3YJbTaTOB
JIESATCIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJOCTaTKHU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M APryMEHTBl JPYIMX MpPU AHAJIU3E PE3YJbTAaTOB
JIEATEIILHOCTH,

MpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIMIUOKH.

B mpormecce NOCTHKEHUSI JTMYHOCTHBIX PE3YJILTATOB OCBOCHHUSI MPOTPAMMBI IO
¢uszuke 18 YpPOBHS CpeAHero oOmiero o0pa3oBaHus y OOy4arouuxcs

COBEPIICHCTBYETCS OYMOIMOHAIBHBIH WHTEJUIEKT, IPEIOIararoIInui
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHWS,  BKIIOYAMOMIETO  CIOCOOHOCTh  TOHHMAaTh  CBOE

AIMOIMOHAIBHOE COCTOSIHUE, BUJETh HANPABJICHUS PAa3BUTHS COOCTBEHHOM
IMOLIMOHAIbHOM cepbl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIHpOBaHus, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IOBEJIEHHE, CIIOCOOHOCTh aqanTUPOBATHCS K
HYMOIMOHAIBHBIM M3MEHEHUSM U TPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOLIEH CTpeMIIEHUE K JOCTUKECHHIO LEIH
U yCIleXy, ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JE€WCTBOBAThH, UCXOJS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh IMOHHMMATh  AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHUTBIBaTh €ro MpU OCYIIECTBICHUH OOIIEHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMATIbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTH  BBICTPAUBATh
OTHOILIEHHSI C APYTUMH JIIOJbMH, 3a00THTHCS, MPOSBIATH HHTEpPEC U
pazpemarb KOHIHUKTBHI.

[MPEAMETHBIE PE3VJIbTATBI

K xonity o0yuenus B 10 knacce npeiIMETHbIE PE3yIbTaThl HA YTIyOJIEHHOM YpPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIIMXCS YMEHUM:



NOHMMAaTh POJb (PUIUKK B  IKOHOMUYECKOW, TEXHOJIOTHMUYECKOM,
HKOJIOTUYECKOM, COLMANbHOM U O3TUYECKOW cdepax AesTeNbHOCTU
YeJIoBeKa, PoJib U MECTO (DU3UKU B COBPEMEHHOW HAyYHOW KapTHHE MUPA,
3HAYEHUE ONMCATEIbHON, CUCTEMATU3UPYIOLIEH, OOBSICHUTENBHOU WU
IPOrHOCTUYECKOW  (YHKUMH  (U3NYECKOM TEOpuM — MEXAHMKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DPU3MUECKON TEOpPHH B
(dbopMUPOBAHUY TIPEJICTABICHUN O PU3NUECKON KapTUHE MUPA;

pa3auyath yCIOBUS IPUMEHUMOCTH MOJIEIeH PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHMI): MHEpLMANbHAs cUCTeMa OTCuéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuaabHas TOYKa, paBHOYCKOPEHHOE JBUYKEHHUE, CBOOOJHOE IaJICHUE,
abcomoTHO yrpyras aedopmanusi, aOCONIOTHO ympyroe u abCOIIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIH Ta3a, JKUAKOCTU U TBEPIOro
(KpHUCTaJUIMYECKOTr0) TeJa, UACAIBbHBIN ra3, TOUEUHBIN 3apsil, OJHOPOJIHOE
IIEKTPUYECKOE T0JIE;

pa3nuuaTh yCJIOBUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCIIOIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAHUYECKHE IPOLIECCHl U  SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MTOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (OpMYINIbl KUHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHMsI, TpeoOpazoBanHus [ammies 1ii CKOPOCTH U TEpEeMELICHHUS,
3akoHbl HpIOTOHA, mnpuHOMII OTHOCUTENbHOCTH ['anuies, 3aKkoH
BCEMHMPHOI'O TATOTEHMS, 3aKOHBI COXPAHEHUs MMITYJIbCA U MEXaHUYECKON
DHEPrUM, CBsI3b PabOThl CHUJIBI C W3MEHEHHEM MEXaHUYECKOM HSHEpPrum,
YCIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM HUCIHOJIB30BATh
MaTEMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS IPUMEHUMOCTH
(u3nyecKux 3aKOHOB: INpeoOpa3zoBaHuil ['amunes, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHMsI UMITyJbCa M MEXaHUYECKOH
DHEPrUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKyNIApHOW QU3UKH H
TEPMOAUHAMMUKM (CBSI3b JIaBJICHUS HJCAIBHOIO Ta3a CO CpeaHel
KMHETUYECKOW HJHEPruel TEIUIOBOIO JBMKEHHS W KOHLEHTpAalUEed €ero
MOJIEKYJI, CBSI3b TEMIEPATYPbl BEIIECTBA CO CpPEIHEH KHUHETUYECKON
JHEPruer TENIOBOro JBHKEHHUS €r0 YacCTHUL, CBS3b JABJICHHS UJI€aJIbHOTO
raza C KOHLEHTpAalMed MOJIEKYJ]l M €ro TEeMIEpaTypoW, ypaBHEHUE
MenneneeBa—KnaneiipoHa, IepBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAHEHHUs SHEPruu B TEIUIOBBIX IpOLECCax), IPU 3TOM HCIIOJIb30BaTh



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTH
ypaBHeHust MeHneneeBa—Knaneiipona;

aHANMM3UPOBaTh M OOBSACHATH DIIEKTPUUYECKHUE SIBJICHUS, WCIOJB3YS
OCHOBHBIE TIOJIOKEHHUSI W 3aKOHBI AJIEKTPOJMHAMUKHN (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsija, 3aKOH KyioHa, MIOTCHIIUAILHOCTh
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLMI CYNEPIO3UIUN JJIEKTPUUECKUX
MoJIeil, MPU ATOM yKa3biBas YCJIOBUS MPUMEHUMOCTH 3akoHa KyioHa, a
TAaKXK€ MPAKTUYECKH BaXKHbIC COOTHOIICHMS: 3aKOHbI OMa i yyacTka
HEeNYM U JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIeHna,
npaBwia Kupxroda, 3akonsr Dapajes 11s1 JIEKTPOJIN3a);

OTMCHIBATh (PU3MUECKHE TPOIECChl W SIBICHUS, HWCIOJIb3Ysl BEIMYWHBI:
NepeMeEIeHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbI, IaBJICHUE, TIOTCHIIMAJIbHAS SHEPTUS, KHHETUYECKAsl DHEPT U,
MEeXaHUUYeCKas dHEPTHs, paboTa CHIIbI, IICHTPOCTPEMHUTEIHHOE YCKOPEHHE,
CUJia TSDKECTH, CHUJa YIPYTrOCTH, CHJIa TPEHUs, MOIIHOCTb, SHEPrus
B3aUMOJIEUCTBUS TeJa ¢ 3eMJIEN BOJIU3H €€ MOBEPXHOCTH, SJHEPTHUS YIIPYTOi
nedopmary IpyKUHBI, KOJTUYECTBO TEIJIOTHI, a0CONMIOTHAS TeMIIepaTypa
Tena, paboTa B TEPMOJUHAMHUKE, BHYTPEHHSSI DHEPIrusl HJCATbHOTO
0JIHOATOMHOTO rasa, padoTa HUJIeaJIbHOTO ra3a, OTHOCUTEIbHAS BJIAYKHOCTh
Bo3ayxa, KIIJl maeanbHOro TEmaoBOro NBUTATENISA; JJIEKTPUUECKOE IMOJIE,
HaNpsHKEHHOCTD AJIEKTPUUYECKOTO MOJIsl, HANPSKEHHOCTh MOJISI TOYEYHOTO
3apsija WK 3apsKEHHOTO IIapa B BAKyyME U B JIMAJIEKTPUKE, MOTEHIIHAI
AIEKTPOCTATUYECKOIO MOJIA, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBUKYIIAs
CWJIa, CUJIa TOKA, HANPSHKEHUE, MOITHOCTh TOKA, AJIEKTpUYECKas EMKOCTb
IJDIOCKOTO  KOHAEHCATOpa,  CONPOTHUBJIEHHWE  y4acTKa  Lenu ¢
MTOCJIEIOBATENBHBIM U MAPAJUICIBHBIM COCAMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJIsI KOHJEHCATOpa;

00BICHSITH OCOOCHHOCTH MPOTEKaHUS bu3nyeckux  SBJICHMI:
MEXaHHYCCKOe [BIDKCHHUE, TCEIUIOBOS MBIDKCHHE YaCTHI[ BEIICCTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIWKEeHHE, Mu(y3us, UCTapeHUE,
KUIIEHUE W KOHJICHCAIIUS, TIJIABJICHUE U KPUCTAIUIM3alMs, HAITPaBIECHHOCTh
TeIUIoNEPEeAaUM, JICKTPU3ALMS TEJ, IKBUMOTEHIIMAILHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OAHOU (DPM3MUECKON BETMYHUHBI OT
JIPYroM ¢ UCIIOJIL30BAHUEM MPSIMBIX U3MEPEHHUM, TPU ’TOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHUPOBATh pPE3yjbTaThl TOJYYEHHOH 3aBHCHUMOCTH
dbu3nyeckux BEIWYMH B BUIE TrpadukoB ¢ yué€ToM abCOTIOTHBIX
MOTPEIIHOCTE  W3MEpPEeHMH, JelaThb  BBIBOABI MO  pe3yJibTaTaM
HCCJICOBAHHUS;



IPOBOANTH KOCBEHHBIE H3MEPEHUA (PU3MUECKHX BEJIMYMH, HPU STOM
BbIOMpATh ONTHUMAJBHBIM METOJ W3MEpPEHUs, OICHUBATh A0CONIOTHBIC U
OTHOCHUTEJIbHBIE MMOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUH;
MPOBOJUTH ONBITHI MO MPOBEPKE MPEI0KEHHON TMIOTE3bl: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAJIbHYIO YCTAHOBKY, aHATU3UPOBATh
MOJly4YE€HHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce MPEeaoKEeHHOM
TUTOTE3bI;

coOmro1aTh paBuia 6€30MacHOTO TPy Aa MPU MPOBEICHUU UCCIIEIOBAHUN B
paMKax  y4yeOHOTrO  O3KCHEpUMEHTa, MpakTUKymMa W y4deOHo-
UCCJIEIOBATENIbCKOW U TMPOEKTHOM JNIESITEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIa0OPAaTOPHOTO 0OOPYIOBAHMS;

pemaTe pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAHMM aHajIN3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3MUecKO MoOJenH, OTBEYarolleil TpeOoBaHUSM 3ajlayH,
IPUMEHSATH POPMYJIBL, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3NUECKUX
TEOpUH MPU UCTIOIH30BAaHUM MATEMaTHYECKUX METOJIOB pElIeHMs 3anad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIIMXCS TaHHBIX, AaHATM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATH METOAbI PEIICHUS ¢ YUETOM MOITYUYEHHBIX
pe3yIbTaTOB;

pemiath KayeCTBEHHbIE 3aJaud, TPEOyIolIMe NPUMEHEHHUS 3HaHUM U3
pa3HBIX pa3aeNoB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY pacCy>XICHUI ¢ ONOPO HA U3YUYEHHbIEC 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SIBJICHUS;

UCIIONIb30BAaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB paOOTHI U3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB;

IPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUA;

aHaAJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NEeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKMMHU NpOLEcCaMu, C
MO3ULIKNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PALIMIOHATIEHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN
HAyKd M TEXHOJOTMH Ui JaJbHEUIIero pa3BUTHUA YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3JIMuHbIe CIOCOOBI paboThl ¢ MHpOpMaIen (U3NIECKOro
COZepaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJOTHM, MPU 3TOM HUCIHOJIH30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE



TEXHOJOTHH JJii TIOMCKa, TepepabOTKH U TPEIbSIBICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
uHbOpMaIlMK, TOJYUYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHATM3UpPOBaTh  IONydyaeMylo  MHPOpPMAMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINU;

POSIBIISATH OpraHMU3alOHHbIE u MO3HABATENIbHbIC YMEHHUS
CaMOCTOSATEILHOTO TPUOOPETEHNSI HOBBIX 3HAHUH B IPOIIECCE BHITTOTHEHUS
HNPOEKTHBIX U Y4eOHO-UCCIIeI0BATENLCKUX PaldoT;

paboTath B Tpymne ¢ HUCIOJIHEHUEM Ppa3IMYHBIX COLHUAIBHBIX pOJIeH,
IUTAHUPOBATh PabOTy TPYMIbI, PAMOHATIBFHO PACIpEAesiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJ€KBATHO OIICHUBATh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIHI B PELICHUE PAacCMaTpUBAEMOI MPOOIIEMBI,

NPOSIBIIATh MOTUBAIMIO K Oyayiiel npodeccuoHaabHO JesITeIbHOCTH O
CHEIHAIBHOCTIM (PU3UKO-TEXHUIECKOTO MPOduIIs.

K xonity oO0yuenus B 11 knacce npeIMETHbIE PE3yIbTaThl HA YTIyOJIEHHOM YpPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

MOHUMATh POJIb PU3UKHU B IKOHOMHYECKOM, TEXHOJIOTHUECKOM, COUATTEHOMN
U ITUYECKON cdepax MesTeTbHOCTH YeNIOBEKa, POJIb U MECTO (DU3UKH B
COBPEMEHHOW Hay4yHOU KapTUHE MUpPA, POJIb ACTPOHOMUHU B IIPAKTUYECKON
NeSATEILHOCTH YeJIOBEeKa U JajbHEHIIeM HAay4YHO-TEXHHUYECKOM PAa3BUTHUH,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW (YHKIUNA (U3MUECKOM TEOPUU — DJIIEKTPOJIUHAMHUKH,
CIIEIUATbHON TEOPUU OTHOCHTEIBHOCTH, KBAHTOBOW (U3HUKH, POJb
busnyeckoil Teopun B (HOPMHUPOBAHUU TNPENCTABICHUNA O (HU3UUECKOM
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHHUI O IPUPOJIC;
pasnuvaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (U3HUIECKUX TEIT U MPOIECCOB
(stBJICHMIT): OTHOPOTHOE AIEKTPUUECKOE W OJHOPOIHOEC MArHUTHOE OIS,
rapMOHUYECKUE KOJIeOaHUs, MATEMaTUYECKUA MAasiTHUK, HACAIbHbIN
NPY>KUHHBIN MAasITHUK, rapMOHUYECKUE BOJIHBI, ujeanbHbINA
KOJIeOaTeNbHbIN KOHTYD, TOHKAs JIMH3a, MOJCIICH aToMa, aTOMHOTO siapa 1
KBAaHTOBOM MOJIC/IU CBETA;

paznuyath yciaoBUsA (TpaHMIlbl, O0JACTH) MPUMEHUMOCTH (DPU3MUECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOIH30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBIICHHS,
UCIIOJIB3ySl OCHOBHBIC TIOJIOKEHUS W 3aKOHBI DJICKTPOJUHAMUKH U
CHEIUaJbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUSs



IIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlenma, cBsizp  DJIC
CAMOWHAYKIIMM B DJJIEMEHTE DJJICKTPUUECKOW IIEMH CO CKOPOCTHIO
M3MEHEHUS CUJIbI TOKA, TOCTYJIAThI CHIEIUAIbHOW TEOPUU OTHOCUTEIbHOCTH
OWHIITEIHA);

aHAM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOIIECCHI U SIBJICHUS, UCTIONIB3YSI
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHMEe  OWHIITEWHA Ui
dboTordekra, mepBuiit 1 BTOpO MocTynaThl bopa, MpUHIIUIT COOTHOIICHHUS
HeonpeaenéHHocTer [elizenOepra, 3aKOHBI COXPAHEHMs 3apsIOBOTO U
MacCOBOTO YHCEJ U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAJHMOAKTUBHOTO
pacraja);

OTMCHIBATh (PU3MUECKHE TPOIECChl W SIBJICHUS, HWCIOJIb3Ysl BEIMYUHBI:
HaMPSHKEHHOCTD JIEKTPUYECKOTO MOJISL, MOTEHIUAT JIEKTPOCTATHUYECKOTO
NoJIs, Pa3HOCTh TMOTEHLMAJIOB, JJEKTPOJABIKYIIAS Cujla, WHIYKIUS
MarHUTHOTO TIOJIsl, MAarHUTHBIA TIOTOK, CWia Amriepa, WHIYKTUBHOCTD,
IEKTPOJBIKYIINASl CHUJIA CAMOWHIYKIIMHM, JHEPTHs MArHUTHOTO TIOJIS
MIPOBOJTHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIBC, TTOJTHASI SHEPTHU S, SHEPTHS
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTUSI K UMITYJIbC (POTOHA, MACCOBOE YHCIIO
U 3apsij siApa, SHEPTUS CBS3U SPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUS  (PU3MYECKUX  SIBJICHHIA:
AJIEKTPOMArHUTHAS UHIYKIINS, CAMOWHIYKITHS, PE30HAHC, HHTEPPEPECHITHS
BOJIH, Judpakius, JIUCIEpPCUsi, TOJHOE BHYTPEHHEE OTpaKEHUE,
dbotoanekTpudeckuii 3pdexT (pororddexr), anbda- u 6era-pacnasl saep,
raMmma-u3iaydeHue saep, Pu3ndecKkre NpUHIUIBI CIEKTPaIbHOTO aHau3a U
paboTHI J1a3epa;

OTIpEIETIATh HAMpaBICHWE WHIYKIIMM MArHUTHOTO TIOJISI TIPOBOJHUKA C
TOKOM, cHJibl AMIiepa u cuiibl JIopeHiia;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TNIOCKUM 3€pKaJIOM, TOHKON JTMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKHY;

MPUMEHSATh OCHOBOTIOJNIATAIONINE ACTPOHOMUYECKUE TOHATHS, TECOPUH U
3aKOHBI I aHaIM3a ©W OOBSICHEHHWS  (PU3WYECKUX  MPOIECCOB,
MPOUCXOMSIIUX B 3BE3MAX, B 3BE3AHBIX CUCTEMAaX, B MEKIaJlaKTUYECKON
cpene; ABWKEHHs HeOSCHBIX Tell, PBOJIIONNH 3BE3 U BeeneHHoi;
MPOBOJUTh HCCIICIOBAHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHH, TP O3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJTYYEHHON  3aBUCHMOCTH
bu3nuecKkux BEIUYMH B BHUAE TIpaduKoB ¢ Y4ETOM aOCOJIOTHBIX
NOTPENIHOCTe  M3MEPEeHMH, Jenarb  BBIBOABI IO  pe3yJbTaTam
WCCJICIOBAHNS,



IPOBOANTH KOCBEHHBIE H3MEPEHUA (PU3MUECKHX BEJIMYMH, HPU STOM
BbIOMpATh ONTHUMAJBHBIM METOJ W3MEpPEHUs, OICHUBATh A0CONIOTHBIC U
OTHOCHUTEJIbHBIE MMOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUH;
IIPOBOMUTH OMBITHI 10 TIPOBEPKE MPEIOKEHHON THIOTE3bI: TUIAHUPOBATh
IKCMIEPUMEHT, COOMPATh SKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJTU3UPOBAThH
MOJly4YE€HHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce MPEeaoKEeHHOM
TUTOTE3bI;

OTHMCHIBATH METOIbI TTOMYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
coOroaaTh mpasuiia 0€30MacHOTO TPpyAa MPH MPOBEICHUH UCCIICIOBaHH B
pamMKkax  yd4eOHOro  OJKCIepUMEHTa, TNpaKTHKymMa ©  y4eOHo-
UCCIIEIOBATENIbCKONM M TMPOEKTHOM JAEATETbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 0OOPYIOBAHHS;

pemiath pacy€THBIE 3aJadydl C SBHO 3aJaHHOW ¥ HESBHO 3a/IaHHOM
¢u3MYEeCKOl MOJENbI0: HAa OCHOBAaHMM aHajn3a YCIOBHS BBIOHMPATH
¢usznyeckue Mojenu, OTBEYalolMe TpeOOBaHMIM 3alayd, NTPUMEHSATH
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NUECKUX TEOpUi
OpU  HCIOJB30BAaHUM MaTEeMaTHUYECKUX METOJOB pElIeHUs 3ajaad,
IIPOBOJNUTH PAcU€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHATM3UPOBAThH
PE3YNBTAThl B KOPPEKTHUPOBATH METOBI PEIICHUS C YIETOM TOTYUEHHBIX
pe3yJIbTaToB;

pemath KadeCTBEHHbIE 3aJaud, TPEOyIolMe NPUMEHEHHUs 3HAHUM U3
PasHBIX pa3leoB Kypca GU3NKH, a TAaK)KEe MHTETPallii 3HAHUH U3 APYTUX
IPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHYECKYIO
IIETIOYKY pacCyKJIEHUI C ONOPOI Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUE SIBICHUS,

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB paOOTHI U3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTHYECKHUX TPOIIECCOB;

IPUBOIUTH IPUMEPHI BKIIaJa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUA;

aHAJIM3UPOBATh M OIICHUBATH MOCJEICTBUS OBITOBON M MPOU3BOCTBEHHON
JESTEIIbHOCTH 4YEJIOBEKa, CBA3aHHOW C (PU3WYECKUMHU TPOIECCaMU, C
MO3UIMI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUH O PAIlMOHATIEHOM
IPUPOIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN
HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIETO pa3BUTHA YEIIOBEYECKOTO
00I11eCTBA;

MPUMEHSTH Pa3lInuHbIe CIOCOOBI paboThl ¢ MHpOpMaIen (U3NIECKOro
CONIEpP)KaHUsI C MHCIOJB30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX



TEXHOJOTHM, PU 3TOM HUCIHOJIH30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepabOTKH U TPEIbSIBICHUS Yy4eOHOH H
HAYYHO-MIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
UHpOpMAaLIUK, TOJYYEHHON U3 pa3NUYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHATM3UpPOBaTh  IONydyaeMylo  WHPOpPMAlMIO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIUXCS 3HAHWW, TaK MU HAa OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINU;

IPOSIBIISTD OpraHu3alMOHHBIE u MI03HABATEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO TPUOOPETEHNSI HOBBIX 3HAHUH B MIPOIIECCE BHITTOTHEHUS
HPOEKTHBIX U y4eOHO-UCCIIeI0BATENLCKUX PaldoT;

paboTaTh B TpyMNE C MCIOJIHEHHEM pa3jIHYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAMOHATBFHO PACIpPEAeATh ACSITEIbHOCTD
B HECTAHAAPTHHIX CUTyaIUsIX, aJleKBaTHO OIIEHWBATh BKJIAJ KaKJIOTO U3
YYaCTHHUKOB TPYIIIIHI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

NPOSBIISATE MOTUBAILUIO K Oyaymiei nmpodeccuoHanbHOM AesITeTbHOCTU IO
CHEIHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOduIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1. HAYUHBIA METO/ ITIO3HAHUSI IIPUPOIbI
1.1 Hayunslii MeTOZ O3HAHUSA IPUPOLBI 6
Hroro no pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnnamuka 10
2.3 Craruka TBEpAOrO TENa 5 1
2.4 3aKOHBI COXpPaHEHUS] B MEXaHHUKE 10 1
Hroro no paszneny 35

Pa3nes 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUU 15 1
3.2 Tepmoaunamuka. TennoBbsie MalIMHbI 20 1
313 ArperatHble coOCTOsIHUS BenlecTBa. Da3zoBbie 14 |
' HEePEXOIbI
Ntoro no pazaeny 49
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DJIEKTPUYECKOE T0JIe 24 1

4.2 I1OCTOSIHHBIN 3JIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3nIu4HbIX cperax 6
Hroro no pazneny 54
Pasnea 5. PU3HUYECKUN MPAKTUKYM
5.1 OU3NYECKU TPAKTUKYM 16 16
Hroro no paszneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoabnbie  I[Ipakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
1.1 MaruuTHO€ nosie 14
1.2 DJIEKTpOMAarHuTHAsT MHIY KIS 13 1
Hroro no paszneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexanuueckue KoyieOaHus 10
2.2 DneKTpOMarHuTHBIE KOJIeOaHUs 15
3 MexaHu4ecKue 1 31eKTPOMArHUTHbBIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcHoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHO-BOIHOBOH Ayanusm 15

4.2 ®dusuka aroma 5

43 ®du3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX 5

HacCTHIl




Hroro no pazneny

25

Pa3nea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKI 12
Hroro no pazneny 12
Pa3znen 6. PU3HYECKHM TIPAKTUKYM
6.1 OU3NYECKUI TPAKTUKYM 16 16
Hroro no pazneny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus u 00001eHne
71 IIPEIMETHOIO COACPKAHMSI U OIIBITA 15
) JIeSITEIbHOCTH, IPUOOPETEHHOTO MPU
n3yueHuu kypca ¢usuku 10 — 11 xmaccor
Hroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bceero Kontpoarnkie  Ipakrideckue il:sy‘leﬂml :ﬁ[c)l;l;OBaTeJIbeIe
padoThbI padoThbI pecypenr
1 ®uszuka — pyHIaMeHTalbHasl HayKa O |
pupoJie
) HayuHblii MeTOT TO3HAHUS K1 METOBI |
UCCIEeIOBaHUS (PU3NYECKUX SIBJICHUMN
DKCIEPUMEHT U TEOpHsl B Mpoliecce
3 no3HaHus npupoasl. Habmonexnue u 1
9KCIIEPUMEHT B (pr3uKe
4 Crioco0b1 n3MepeHus PU3NIECKUX 1
BEJIMYUH
AOCOII0THAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1
BEJIMYMH
MonenupoBanue B ¢pusuke. Poib u mecto
6 ¢bu3uKn B OpMUPOBAHUN COBPEMEHHOMN |
HAy4YHOM KapTHUHBI MUPA, B TPAKTUYECKOM
NEeITEIbHOCTH JTIOIEH
Mexanuyeckoe apmxenue. Cucrema
7 orcuera. OTHOCUTENBHOCTD |

MEXaHHYECKOTO JBIKeHUs. [Ipsmas n
oOpaTHas 3a/1a4yu MEXaHUKH




Pannyc-BekTop MaTepHalbHON TOYKH, €TO
MIPOEKINN HAa OCH KOOPJUHAT.
Tpaektopus. [lepememienne. CKOpocTb.
WX mpoekiuu Ha 0OcH KOOpAUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE.
I'pahuueckoe onucanue paBHOMEPHOTO
IPSIMOJIMHEMHOTO JBUKCHHUS

10

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEM.
Pemenue 3anau

11

HepaBnomepHnoe aBukenne. MrooBeHHas
cKopocTh. Yckopenue. [Ipsamonuneitnoe
JIBUYKEHHE C MTOCTOSSHHBIM YCKOPEHUEM

12

I'paduueckoe onucanme MpIMOTUHEHHOTO
JIBUYKEHUS C IOCTOSHHBIM YCKOPEHUEM

13

CBobOoaHOe nageHue. Y CKopeHue
CBOOOIHOTO IMaeHUsA. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX Tpaduku

14

JIBmxeHue tena, OpOIIEHHOTO MO/ YTIIOM
K TOPU30HTY

15

KpuBonuneiinoe nBuxenue. /[prmxenune
M0 OKPYXHOCTH. YTJIOBas U JINHEHas
ckopocTtsb. [lepuon n yacrora.
[leHTpOCTpEMUTENIBHOE U TIOJIHOE
YCKOpEHUe

16

KontponbHas paboTa mo teme
"Kunemaruka"




Ilepsbiif 3akoH Hprorona. MHepunanbHbie
cucrteMsl orcuéra. IIpuHnmn

17 OTHOCHUTENBHOCTH ["anmues.
HeunepuuanbHble CUCTEMBI OTCUETA

13 Cuna. PaBHoeicTBytOIas cuiia. Bropoit
3akoH Herotona. Macca

19 Bzaumopeiictue ten. Tperuiil 3akoH
Hprorona

20 [Tpunin cynepno3uiuu cui. Pemenne
3aJla4 Ha MpUMEHeHHe 3akoHOB HbioToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 DOKBUBAJICHTHOCTh FPABUTAIMOHHOM U
WHEPTHOU MaccChl

2 Cuna TSHKeCTH U yCKOpEHUE CBOOOIHOTO
naJIeHUs
JIBuxkeHre HeOECHBIX Te U UX

23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocThb. 3akoHbl Keriepa

24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUAbI CU

25 TpeHus. [IBUKEHUE B )KUIKOCTU U rase ¢
YYETOM CUJIIBI COITPOTUBIICHUS CPEJIbI

%6 Hasnenue. ['mapocratnyeckoe JaBJICHUE.
Cuna Apxumena
AOGCOIIOTHO TBEPOE TEIIO.

27 [ToctynarenbHOE M BpalaTeabHOE

JIBIDKCHHE TBEPJIOTO Tea




28

MOMGHT CHUJIBI OTHOCUTCJIBbHO OCHU
Bpaienus. [1neqo cuibl

29

CrnosxeHue cuil, NpUIOKEHHBIX K
TBepaoMy Teny. LleHTp TskecTu Tena.
YcnoBus paBHOBECUS TBEPAOIO TeEA.
Bunel paBHoBecHs

30

Pemrenue 3agau

31

KontponbHas paboTa mo teme
"lnunamuka. Ctatuka TBepaoro tema"

32

NMiynsc MaTepualbHONU TOUYKHU, CUCTEMBI
MarepuanbHbIX Touek. LlenTp Mace
CUCTEMBI MAaTEPUAIIBHBIX TOYEK. TeopeMa
O JBMKCHHMM LICHTPA Macc

33

NMmynibe cuibl M1 U3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXpaHEHMs UMITyJIbCa.
PeaktuBHOE NBHXKEHUE

34

MoOMEHT uMITyJibca MaTePUATbLHON TOUYKH.
[IpencraBienue o cOXxpaHEHUU MOMEHTA
HUMITYJIbCAa B ICHTPAJIBHBIX IMOJIAX

35

Pemrenue 3agau

36

Pa60Ta CHJIbI HA MaJIOM U HAa KOHECYHOM
nepemenieHuu. ['paduueckoe
npencTaBicHne paboThl CHITBI. MOIIHOCTH
CHJTBI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHUH KHHETHYECKOW YHEPTUU
MaTepualbHON TOYKH




38

HOTGHI_[I/IEUIBHBIG 1 HEIIOTCHI M AJIbHbBIC
cunbl. [lorenuuanbHas sueprusi. Bropas
KOCMHUYEcKasi CKOPOCTb

39

Tpetbst KocMUUeckast CkopocThb. CBs3b
pa60T1>1 HEIMOTCHIINAJIBHBIX CHUJI C
M3MEHEHHEM MEXaHHUYECKOM OHCPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTUU

40

Yupyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHenue bepryium 1 uieaibHOM
JKUJIKOCTH

41

KontponbHas padoTa mo teme "3aKoHbI
COXPaHEHUs B MEXaHUKe"

42

Pa3BuTue npeacraBieHuii 0 npupoe
temnoTbl. OcHOBHBIE nosioxkeHust MKT.
Huddysus. bBpoyHOBCKOE NBHXEHUE

43

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPABIX TeJ. XapaKkTep ABIKCHUS U
B3aMMOJEHCTBHS YAaCTHUI] BEIIECTBA

44

Macca 1 pazmepbl MOJIEKYJI (aTOMOB).
KomnuectBo BCIICCTBA. ITocTossuaas
ABoraapo

45

Temneparypa. TemioBoe paBHOBECHE.
[ITkana [enscus

46

Pemrenue 3agau

47

NneannHbiii ra3. ['a30BbIe 3aKOHBI

48

VYpaBaenue MenpaeneeBa-Knaneripona.
Pemrenue 3agau




49

AOcomoTHas Temiieparypa. 3aKoH
JlanpTOoHA

50

I/Isonpoueccm B HACAJIbHOM ra3€ C
IOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'paduaeckoe nmpencrasieHne
M30TIPOIIECCOB: N30TEpMa, U30X0Pa,
n3obapa

52

OcHoBHoe ypaBHeHre MKT

53

Pemenue 3amau

54

CBs13b a0COMIOTHOM TEMIIEPATYPBI
TEPMOJUHAMHYECKON CUCTEMBI CO
CpeaHel KHHETUYECKON AHEprue
MOCTYNATEILHOTO TETJIOBOTO JBUKECHHUS
e€ JacTuIl

55

O0001IeHrEe 1 cCUCTEMaTU3aUs 3HAHUI
o TeMe "OcHoBsl MKT"

56

KonTponpHas padora o teme "OCHOBBI
MKT"

57

TepMoauHamuyeckas cucrema. 3ajaHue
BHEIIHUX ycsioBul U1 T/ cucreMsl.
BHemHue 1 BHyTpEHHUE TAPAMETPBI.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYEHUs BEJIMYMH, ONIMCHIBAIOIIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAMHAMUKH.
CamornpounsBomabHas penakcanus TJ]
CHCTEMBI K TETJIOBOMY PABHOBECHIO




59

Mopens uaeanbHOTO raza B
TEpMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH 3TOU MOJETU

60

VYpasuenune Menzeneesa-Knaneiipona u
BBIPAXEHUE JUIsl BHYTPEHHEW SHEPTrUu

61

Bripaxkenue 1151 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO HUJICAIbHOT'O Ta3a.
KBasucrarnueckue 1 HeCTaTHUECKUE
IIPOLIECCHI

62

DnemeHTapHas paboTa B TEpMOJAMHAMUKE.
Brruucnenue paboTsl 1o rpaduxy
npouecca Ha pV-auarpamMme

63

Temonepenaya kak cnocod M3MEHEHUS
BHyTpeHHel sHeprun T]] cuctemsr 6e3
COBEPIIICHUSI pabOTHI

64

KoHnBek1ysi, TerninonpoBoAHOCTb,
U3JIy4yeHue

65

KommgectBo Temorsl. TenmnoéMKocThb
Tena. Y IelbHas U MOJIsIpHast
TEII0EMKOCTH BeEIlleCcTBa. Y AebHAas
TEIJI0Ta CTOPAHUS TOILITUBA

66

Pacuér konmuecTBa TEMIOTH IPU
Tervionepeaye

67

[TonsTue 06 annabaTHOM TpoIecce.
[TepBblii 3aKOH TEPMOAMHAMUKHU

68

KonnyectBo TemnoTs! 1 paboTa Kak Mepsl
U3MEHEHUs BHyTpeHHel sHeprun T/1
CUCTEMBI




69

BTopoii 3aKk0H TEpMOIMHAMUKY 11
PaBHOBECHBIX M HEPAaBHOBECHBIX
nporieccoB. HeoOpatumMocTh mMpUpoHBIX
MPOIIECCOB

70

[IpuHIUMIIBI AEACTBUS TEIIOBBIX MALIUH.

KIIJT

71

MaxkcumansHoe 3nadenue KITJ. Iukn
Kapno

72

Pemrenue 3agau

73

OKOJIOTHYECKHUE aCIIEKTHI UCIIOIBL30BAHMS
TEIUIOBBIX ABUTATEIEd. TeIrioBoe
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl

74

Pemrenue 3agau

75

O000111eHIE U CUCTEMATH3AaIUs 3HAHUN
o teme "Tepmoauuamuka. TennoBbie
ManInuHE"

76

KonrponbHast pabora o Teme
"TepmoanHamuka. TenaoBble MAIIUHBI"

77

[TapooOpa3zoBaHue 1 KOHJEHCALIHSL.
Ucnapenue u kunenue. Y nejbHas
TEIUIOTa MapooOpa3oBaHUS

78

HachbiiieHHbIC ¥ HCHACHIIIICHHBIC TTApHI.
KauecTBeHHas 3aBUCMOCTD TJIOTHOCTH H
JIABJICHUSI HACBIIIIEHHOTO Mapa OT
TeMIepaTypsl, UX HE3aBUCUMOCTb OT
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCUMOCTD TEMIIEPATYpPbl KUTIEHUSI OT
JaBJICHUA B X KUAKOCTU




BrnaxnocTs Bo31yxa. AGCOTIOTHAS U

7 OTHOCHTEJbHAs BIaKHOCTb

80 Pemenue 3anaq
Tsépnoe Teno. Kpucramnuueckue u

81 amopdHbIe Tea. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

22 [InaBnenue u kpucramumsanus. Y gesbHast
TerioTa miasneHus. Cyoaumarus
Hedopmaruu TBEpIOTO Tena. PacTskeHne

83 u cxarue. Casur. Moayins FOura. Ilpenen
ynpyrux aedopmanuit
TermnoBoe pacuiMpeHne XUIAKOCTEH 1

84 TBEPABIX TEJI. AHTAPMOHU3M TEILIIOBBIX
KoJeOaHui 4acTHUIl BEIIecTBa

25 [IpeoOpazoBanue 3Hepruu B (ha30BBIX
nepexoiax

86 YpaBHEHHE TEIIOBOTO OamaHca

87 Pemrenue 3agau
IloBepXHOCTHOE HATSKEHUE.

28 Kanunnsipusie sinenus. Jlapnenue moy
MCKPUBJICHHON MOBEPXHOCTHIO KUAKOCTH.
®opwmyia Jlammaca
O06o01ieHne 1 cucTeMaTu3alus 3HaHU|

89 110 TeMe "ArperaTHble COCTOSIHUS
BeniecTBa. PazoBble nepexoab!”
KontponbHas paboTa mo teme

90 "ArperatHble COCTOSIHUSI BEIIECTBA.

da3oBble EPEX0bl"




91

OnexTpu3anus Tea U €€ IposBICHUS.
DnekTpuyeckui 3apsa. [[Ba Buga
ANEKTPUIECKUX 3apsaaoB. [I[poBoaHMKH,
JIARJICKTPUKH U TTOTYTIPOBOTHUKHU

92

DneMEHTapHBIN ANEKTPUYECKUH 3apsi.
3aKOH COXpPaHEHUs HIIEKTPUYECKOrO
3apsga

93

B3anmopencreue 3apsanoB. Touednsle
3apsaasl. 3akoH KyrnoHa

94

Pemrenue 3agau

95

Onexrpuueckoe noie. Ero nelicteue Ha
JIIEKTPUYECKUE 3aPsi bl

96

Hanpsik€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOGHbIii 3apsiy. JInHUM HANPSKEHHOCTH
aneKTpudecKkoro nosst. OqHOpOHOE
AJIEKTPUYECKOE TT0JIE

97

[ToTeHIMamBHOCTh 3JEKTPOCTATHUECKOTO
noJisi. Pa3HOCTh MOTEHIMAIOB U
HaIpsHKEHNE

98

[ToTennuanpHas YHEPTUS 3apsiia B
aleKTpocTaTnueckoMm mose. [lorennman
AIIEKTPOCTATHYECKOTO TOJIS

99

CBs13b HaNPSPKEHHOCTH MOJIS U Pa3HOCTH
[IOTEHIUAJIOB IS JJIEKTPOCTaTUYECKOIO
T10JIs

100

[IpuHIMIT CyNIEpIIO3UIIMHU IIEKTPUUECKUX
noJien

101

Pemrenue 3agau




102

[Tone Toueunoro 3apsana. [lone
PaBHOMEPHO 3apsKEHHOU chepbl

103

[Tone paBHOMEPHO 3apsHKEHHOT'O 110
00béMy mapa. [lone paBHOMEpHO
3apsHKCHHOW OECKOHEYHOU TIIOCKOCTH

104

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM
noJie. YCcloBUE paBHOBECHS 3apsiioB

105

JuareKTpuKy U OJTYTIPOBOJHUKY B
ANEKTPOCTATUYECKOM I10JI€

106

Kongencarop. D1neKTpoEMKOCTh
KOHJIEHCATOPa. DIEKTPOEMKOCTb
IUIOCKOT'O KOHJIEHCAaTOpa

107

[TapannensHOE coeqMHEHKE
KOH/JIEHCAaTOPOB

108

ITocnegoBarenpHOE COEQUHEHNE
KOHJICHCATOPOB

109

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa

110

Pemrenue 3agau

111

JBr>KEeHME 3apsSKEHHON YaCTULIbI B
OJTHOPOJHOM 3JIEKTPUUECKOM I10JIE

112

Pemrenue 3agau

113

O0001IeHrEe 1 cUCTEMaTU3aUs 3HAHUI
1o Teme "DnekTpuueckoe mose"

114

KonrponsHast pabora o Teme
"OnexTpuyeckoe nosue"

115

Cuia toka. ITocToSHHBIN TOK. Y CIIOBUA
CYIIIECTBOBAHUS TTOCTOSTHHOTO
AIEKTPUUYECKOTO TOKA




116

Hcrounuku Toka. Hanpsxenne nu 3/1C

3akoH OMa Jy1sl y4acTKa [enu.

17 DNEeKTpUYECKOe COMPOTUBIICHUE
3aBUCHMOCTb CONIPOTUBIICHUS

118 OJTHOPOJIHOT'O MPOBOJIHUKA OT €0 JIJTMHbI
Y IJIOIAY TIOTIEPEYHOTO CEUEHUS

119 VY nenbHOE CONMPOTHUBIICHHUE BEIIECTBA.
Pemrenue 3agau

120 [TocnenoBarenvHOE, MapaIebHOE,
CMEIIaHHOE COEIMHEHUE ITPOBOTHUKOB

121 Pacué€t pa3BeTBIEHHBIX ANEKTPUUECKUX
neneit. [IpaBuna Kupxroga

122 Pemenue 3agau

123 Pabota snekTpuueckoro Toka. 3akoH
Jxoyist —Jlenua

124 Pemrenue 3agau
MOIHOCTB 3JIEKTPUYECKOTO TOKA.

125 TemoBast MOIITHOCTb, BRIASIIIEMas Ha
pesucrope

126 Pemrenue 3agau

127 O/1C u BHyTpEHHEE CONPOTUBIIEHNE
HMCTOYHHMKA TOKa

128 3akon Oma 1715 IOJTHOM (3aMKHYTOH )
AIEKTPUYECKON LIETTH

129 Pemrenue 3agau

130 MoutHOCTh HICTOYHHKA TOKA

131

Kopotkoe 3ambikanne




132

KOHI[GHCEITOP B IICTIM ITIOCTOSAHHOI'O TOKa

133 Pemrenue 3agau

134 Pemenue 3amau no reme "[locTostHHBIN
AJIEKTPUYECKUM TOK"

135 Pemenue 3amau no reme "[locTostHHBIN
AIEKTPUUYECKUN TOK"

136 Pemrenue 3agad mo treMe "I1oCTOSIHHBIHN
AJIEKTPUYECKUM TOK"

O06o001IeH e U cucTeMaTU3alus 3HaHU|

137 1o TeMe "[1oCTOSHHBIN 3JIEKTPUUECKUI
TOK"

138 Konrponsnas pabora o Teme
"IloCTOSIHHBIN 27EKTpUUECKUI TOK"
DnexTpuyeckas MpoBOAUMOCTh

139 Pa3IMYHBIX BEUIECTB. DIEKTPUUECKHUI TOK
B MeTajuiax. CBepXMpoOBOJAUMOCTD
DJIEKTPUYECKUI TOK B pacTBOpaX U

140 paciuiaBax 3JIEKTPOJHUTOB. 3aAKOHBI
®dapages 115 HIEKTPOIU3a

141 DnexTpuuecKuil ToK B razax. [lmazma

142 DJIEKTPUYECKUH TOK B BAKyyMe.
BakyymHble npuGopsl

143 DJIEKTPUYECKUH TOK B MOJYIPOBOJHUKAX

144 [TomynpoBOIHUKOBBIE TPUOOPEI
OuU3NYECKU MTPAKTUKYM 10 TEME

145 "M3mepeHue cuiibl TOKa U HAPSIKEHUS B

IeTIN TIOCTOSTHHOTO TOKA ITPH OMOIIN
aHAJIOTOBBIX M LU(POBBIX




M3MEPUTENBbHBIX PUOOPOB" WK
"3HakoMCTBO ¢ 1IM(pOBOIi TabopaTropueit
no gusuke. [Ipumeps! uzmMepeHus
(bu3MYECKUX BEIMYUH MPU ITOMOILN
KOMIIBIOTEPHBIX TaTYUKOB"

146

Pu3NYeCcKUil IPAKTUKYM I10 TEME
"M3y4yeHre HEpaBHOMEPHOTO IBUKEHUSI C
LETIBIO OIPEAEIICHUS] MTHOBEHHON
ckopoctu"

147

Pu3nYeCcKUil IPAKTUKYM I10 TEME
"N3mepenue ycKOpeHHUsl Ipu
MPSAMOJIMHEHHOM PaBHOYCKOPEHHOM
NBWKECHUH 110 HAKJIOHHOW IIOCKOCTH"
nnu "HccnenoBanne 3aBUCUMOCTH Ty TH
OT BPEMEHH MIPU PaBHOYCKOPEHHOM
NBIOKEHUN"

148

DU3NYECKU TPAKTUKYM 10 TEME
"U3mepeHune ycKopeHusi CBOOOHOTO
nanenus” win "M3yuenue nBUxKEHUS
Temna, OpOIIEHHOTO TOPU30HTAIBHO"

149

@u3NUeCKU IPAKTUKYM 110 TEME
"N3yuyeHue NBUKEHUS Tella MO
OKPYKHOCTH C IMTOCTOSHHOM MO MOJTYJIIO
ckopocthio" wim "HMccnenoBanue
3aBUCUMOCTH TIeproJia oOparieHus
KOHHYECKOTO MasTHUKA OT €ro
napamerpos”

150

DuU3NYECKU MPAKTUKYM 10 TEME
"M3mepeHune paBHOICUCTBYIOIIECH CUITBI




IpU ABMKEHUH OpycKa Mo HaKJIOHHON
mrockoctu" uin "[IpoBepka runoTe3sl O
HE3aBHCHMOCTH BPEMEHU JIBHIKECHUS
Opycka 1o HaKJIOHHOM TIOCKOCTH Ha
3aJJaHHOE PAcCCTOSIHUE OT €ro Macchl'”

151

Pu3NYeCcKUil IPAKTUKYM I10 TEME
"UccneqoBanye 3aBUCUMOCTH CHJT
YIPYTOCTH, BO3HUKAIONTUX B MPYKUHE U
pPE3NMHOBOM 00pa3siie, oT ux aedopmanun"
i "N3ydeHne ABUKEHHS CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIErKui OJI0K"

152

®uU3NYECKU MPAKTUKYM 10 TEME
"Uzmepenue kodddummerTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 UIIMEHTA
3aBucuMoctu Frp(N)" wnm
"UccnenoBanue NBIKEHUS OpycKa 10
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
kodpunrenTom Tpenus" i "H3yueHue
JBH>KEHUA Ipy3a Ha Bajly C TpeHHeM"

153

Du3NYeCKU IPAKTUKYM 110 TEME
"NccnenoBanue yciaoBU paBHOBECHS
TBEPIOTO TEJA, UMEIOIIETO OCh
BpaieHusa" win "KoHcTpynpoBanue
KPOHILITEHHOB U Pacy€T CUJ ynpyroctu"
ninu "N3ydenune yCTOMYMBOCTH TBEPIOTO
TeJla, UMEIOIETo TUI0IAlb Onoph!"

154

@u3NYECKU IPAKTUKYM 110 TEME
"N3mepenue ummyibca Tena 1no




TopMO3HOMY IyTH" win "M3mepenne
CHJIBI TSITH, CKOPOCTH MOJIETTH
AJIEKTPOMOOUJISI ¥ MOIIIHOCTH CHJIBI TATH"
i "CpaBHEHHE U3MEHEHUS UMITYJIbCA
TeJla C UMITYJIbCOM CHUJIBI" WITH
"UccnenoBanue coxpaHEHUs UMITYJIbCa
IIPY YIPYIOM B3aUMOJEHCTBUM" MIIH
"N3mMepeHne KNHETUYECKON SHEPTUH TENa
110 TOPMO3HOMY ITyTH"

155

®u3NYECKU MPAKTUKYM 10 TEME
"N3yueHne u30TepMHUECKOr0 IIpoLecca
(PEKOMEHI0BAHO UCIIOIb30BAHUE
udpoBoii TabopaTopun)" win
"N3yueHne u30XopHOro npouecca’ uin
"U3ydenne n3o6apHoOTO TIporiecca’ uim
"IIpoBepka ypaBHEHUSI COCTOSAHUSA"

156

Pu3NYeCKUi IPAKTUKYM 110 TEME
"N3mepenue yaenbHoH TennoéMkoctu"
unu "VccnenoBanue mpoiiecca OCThIBaHUS
Benrectsa" win "Mccnenosanue
agnabatHoro mporecca” nwiu "M3ydeHue
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOJECICTBUA U
TeMnepaTypbl KUIICHUS KUIKOCTE"

157

®uU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEMN UCTTAPEHUS
xunakocten" win "M3aMepenue yneabHol
TEIJIOTHI TIJIABJICHUS JibAa" WIN
"N3yueHue cBOMCTB HACHIIIEHHBIX 1apOB"




wi "M3mMepenne abCcoMOTHON BIaKHOCTH
BO3/lyXa M OlLIEHKa MacChl apoB B
nomenieHun". M3mepenue kodddumreHTa
MOBEPXHOCTHOTO HATSKEHUS

158

@u3nUeCcKUil IPAKTUKYM 110 TEME
"HabmroneHne npeBpatieHus SHEpTun
3apsKEHHOTO0 KOHJIEHCATOPa B SHEPTUIO
n3nydeHus ceeroanona’ wim "M3yuenne
MpOTEKaHUs TOKa B LIETH, COAEpKaIIEH
KoHzaeHcaTop" i "Pacnpenenenue
Pa3HOCTH MOTCHIMATIOB (HATIPSIKCHUS)
MIPHU TIOCJIEIOBATEIILHOM COEAMHEHUN
KOHJIEHCAaTOpOB"

159

DuU3NYECKU MPAKTUKYM 10 TEME
"NccneqoBaHye CMEIIAaHHOIO COSIUHEHUS
pesucropoB” nnn "M3mepeHue yaenbHOro
COIIPOTHBIIEHUS IPOBOJHUKOB" WiIN
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKa
OT HANPSKEHUS JUIS JIaMITbl HaKaJIuBaHUs"

160

®uU3NYECKU MPAKTUKYM 10 TEME
"Hab6mronenue anekrponusa’ wim
"N3mepeHnue 3apsiia OIHOBAJIEHTHOTO
noHa" unu "VccnenoBanue 3aBUCUMOCTH
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepatypsl" unu "CHSATHE BOJBT-
aMITIEpHOM XapaKTEPUCTUKHU auoaa"

161

PesepBHelil ypok. O6o0eHHE 1
CHCTEMaTHU3allUs 3HAHHUI 110 TEME
"KunemaTtuka"




162

PesepBHelit ypok. O600IeHHE 1
CHCTEMaTH3alus 3HAHUH 110 TEME
"Jlunamuka"

163

PesepBHeIil ypok. O600IeHHE 1
CUCTEMaTu3anuia 3HAHUH 110 TEME
"CraTtuka TBEpaoro rena"

164

PeseprubIil ypok. O6001IeHIE 1
cucTeMaTHU3alus 3HaHUH 10 TemMe
"3aKOHBI COXpaHEHUS B MEXaHUKE"

165

PeseprubIil ypok. O6001IeHIE 1
CUCTEeMaTH3alusl 3HaHHUH 10 TeMe
"OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

166

PesepBubIil ypok. O6001IeHIE 1
CHCTEMATHU3aIUs 3HaHUH 110 TEME
"Tepmonunamuka. TenaoBeie MalIMHbBI"

167

PesepBHeIil ypok. O600IeHHE 1
CHCTEMAaTH3alMs 3HaHUH 10 TEME
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBeie epexo "

168

PesepBHeIil ypok. O6o0eHHE 1
CUcreMarmu3anusia 3HAHUH 110 TEME
"Dnexrpuueckoe nose"

169

PesepBHeIil ypok. O6001IeHHE 1
cucTeMaTHU3alus 3HaHUH 10 TemMe
"IloCTOSIHHBIN 27EKTPUUECKUI TOK"




PesepBHelit ypok. O600IeHHE 1
170 cucreMaTu3anys 3gaguii mo teMe "Toku B
pa3IMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

B3anmMmonelicTBie MOCTOSHHBIX MArHUTOB
Y TIPOBOJTHUKOB C TOKOM. MarHuTHoe
nose. ['unoresa Ammepa

BekTop marauTHON nHAyKIMU. [IpuHimn
CyNEepIO3UIIMM MATHUTHBIX ToJeH. JInnnuu
MarHUTHOM MHIYKIIUU

MarsuTHoO€ 110J1€ IPOBOJHUKA C TOKOM.
OmnbIT OpcTena

Cuna Amnepa, e€ HallpaBJIEHUE U MOYJIb

Pemmenue 3agau

[Ipumenenue 3akoHa AMmepa.
DIeKTpOU3MEPHUTEIbHBIC TPHOOPHI

Cuna JlopeHiia, e€ HanpaBJI€HHUE U
MOJYJIb. JIBUKEHHE 3apsSKEHHOM YaCTHUIIbI
B OJJTHOPOJTHOM MarHWTHOM TI0JIC

Pemmenue 3agau

PaGora cuel Jlopennia

Pemmenue 3agau

11

MaruuTtHoe 1moJjie B BELIECTBE.
DeppOMarHeTUKy, napa- U AMaMarHeTUKA

12

OcHoBHBIE CBOICTBA (heppPOMArHETUKOB.
[Ipumenenue peppoMarHeTUKOB




Permrenne 3aga4u mo reme "Margautaoe

13 |
roJjie

14 Pemenne 3amau no reme "MarautHoe
rmoje"

15 SIBlieHNE NEKTPOMArHUTHOW UHIYKIIUH.
[ToTok BekTOpa MarHUTHOM MHIYKIIUU

16 OJ1C unayKImu

17 3aKOH 3JIEKTPOMarHMTHON MHIYKIIMU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku
dyko

19 O/JC nHAYKIMY B IBUKYIIUXCS
MPOBOJIHUKAX

20 Pemmenue 3agau

21 [IpaBuio Jlenna

2 NuayktuBHOCTh. KaTyiika
WHYKTUBHOCTH B LIETIH MTOCTOSIHHOTO TOKa

” SBnenune camonnaykuuu. I1C
CaMOWHIYKITUN

24 DHeprus MarHUTHOTO TIOJISl KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

25 Pemmenue 3agau

26 O0o001IcHrEe U CHCTEMATH3alKs 3HAHUH 110
Teme "DneKTpoaguHaMuKa"

7 KonTtponbHas pabora o Teme

"OnexkTpoauHaMuka"




KonebarenbHas cucrema. CBoOOIHBIE

28 KojeOanus. ['apMoHUYecKre KoaeOaHus

29 Kunemarnueckoe u AHHaAMU4YeCKOE
OTHCaHUE KOJIeOATEIbHBIX IBUKCHUIMA
DHepreTudeckoe onvcanue. Beioa
JTUHAMHYECKOTO OMHMCaHUs

30 TapMOHHMYECKHUX KOJIeOaHUH U3 UX
SHEPreTUIEeCKOro U KHHEMaTHIEeCKOTO
OTIHCAHHUS

31 AmMmatyaa u ¢gaza kosebaHui
[lepuon u yacrora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIeOaHUM

32 MaTeMaTH4ecKoro MastTHuka. [lepuon
CBOOOJTHBIX KOJICOAHUH TTPY>KUHHOTO
MasiTHUKa

3 3aryxatomue Konedanus. BeiHy)1eHHBIE
konebanus. Pezonanc

34 ABTOKOIIC0aHUS

35 Pewenue 3amau
VYpok-koHpepenuus "MexaHHUECKUE

36 KOJICOAHUSI B MY3bIKAIbHBIX
UHCTpyMeHTax"

37 O0001eHre U cUCTEMAaTU3ALMS 3HAHUHN 110
teMe "MexaHndeckue Koiaeoanus"

18 DNEKTPOMArHUTHBIE KOJICOAHMSI.

KonebaTenpHbI KOHTYP




®opmyna Tomcona. CBsi3b aMILUIUTY b

39 3apsja KOHIEHCATOpa C aMIUTUTYI0N CUIIBI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEHUsl SHEPTUU B UI€ATTLHOM
KOJIe0aTEIbHOM KOHTYPE
3aryxaromye JeKTPOMarHuTHhIS

41 KoJjieOanus. BeIHyK1eHHbBIE
AIEKTPOMArHUTHBIE KOJIeOaHUS

4 ITepemennsblii TOK. Pe3uctop u
KOHJICHCATOP B IIETH MIEPEMEHHOTO TOKa

43 Karyiuika "HIYKTUBHOCTH B 1IeNTU
MEPEMEHHOTO TOKa

44 3akon Oma 1l 2JIEKTPUUYECKON 1enu
MEePEMEHHOTO TOKa
MoIHOCTh NEPEMEHHOTO TOKA.

45 AMIUTUTYAHOE U ACHCTBYIONIEE 3HAUCHUE
CHJIBI TOKA Y HaIIPSHKEHUS

46 Pe3oHaHc B ayiekTpudecKoi enu

47 Pemmenue 3agau
WneanbHblif TpancdopmaTop.

48 [IpousBocTBO, IEpenaya u NoTpedIcHNE
BIIEKTPUYECKOW SHEPTUU
DKOJIOTHYECKUE PUCKU TIPU MPOU3BOJICTBE

49 anekTpodHepruu. Kyiasrypa
HCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B
IIOBCEIHEBHOM XU3HU

50 Pemienne 3agau

51 Pemmenue 3agau




O0001IeHUE U CUCTEMATU3ALMS 3HAHUMN 110

32 TeMe "DIeKTpOMarHuTHhIC KojaeOanus"

53 Mexanuyeckue BOIHbL. XapaKTEepPUCTUKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXAaHNUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3BYKa

56 HNudpas3syk u ynpTpa3syk. lllymoBoe
3arpsi3HEHUE OKPY KaIoIIEeH cpeibl

57 Pewenue 3anau

58 DJIEKTPOMAarHuTHHIE BOJIHBL. 3myueHne
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBOHCTBA 2JIEKTPOMAarHUTHBIX BOJH
[Ixana 31eKTPOMarHUTHBIX BOJIH.

60 [IpumeHeHne 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHLIUIIBI PaAUOCBSI3U U TEIEBUACHUSI.

61 Paguonokarus. DneKTpoMarHuTHOE
3arpsiI3HEHUE OKPY KaIOILEH Cpebl

6 KontponbHas padoTa o Teme
"Konebanus u BogHBI"

63 Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa

64 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA
IPSIMOJIMHENHOTO PACIIPOCTPAaHEHUsI CBETA

65 Ortpaxenue cBera. [Lnockoe 3epkao.

Cdepuueckoe 3epkaino




[Ipenomiienue cBera. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN MTOKA3aTelb

66 npenomiieHud. [losHoe BHyTpeHHEe
oTpaxeHue. [IpenenbHblid yroJ mojJHoro
BHYTPEHHEI0 OTPaKEHUS

67 Pemenue 3a1au Ha IpUMEHEHNE 3aKOHOB
OTpaXeHUS U MIPEJIOMIICHUS CBETA

63 Xop stydeil B mpusMe. Jlucnepceus cBera.
CnoxHbIN cocTaB Oenoro csera. L{Bet

69 JInn3bl. DOKyCHOE PacCTOSIHUE U
ONTHUYECKAs CUJIA JTUH3BI

70 [TocTpoenne n3obpakeHuit B IMH3aX U UX
cUCTeMax. YBeJInYeHHUE JTUH3bI
Pemenue 3agau Ha nocTpoeHue

71 U300paKeHHI, TTOTYYaeMBbIX C TOMOIIBIO
JVH3

72 I'ma3 xak onrtuyeckas cucrema

73 Pemenue 3anau. [Ipeaensl npumeHUMOCTH
reOMETPUYECKON ONTUKHU

74 CkopocTb cBeTa M METO/BI €€ U3MEPEHUS

75 Hucnepcus cBera

76 WnTepdepenius ceera

77 KorepeHTHbIe HICTOUHUKH. Y CIIOBUS
HaOJI0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenne naTepdepeHun

80 Hudpakmus cBeta




Judpakumonnas pemeérka. Y cioBue

81 HaOJI0/IEHUS TJIAaBHBIX MAKCUMYMOB

82 Pemenue 3anau

23 [TonepeyHoCTH CBETOBBIX BOJIH.
[Tonsapuzanus cBera

84 Pemenue 3anau

85 CBeTOBBIC ABJICHUS B IPUPOJIE

26 O06o001IeHre U cHCTeMaTH3alus 3HAHUN 110
teme "OnTtuka"

87 KontponbHas padota o teme «OnTuka
['panu1IbI MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHKH. 3aKOHBI JIEKTPOIMHAMUKHU U
MPUHLIAIT OTHOCUTEbHOCTH

29 ITocTynartel cienuanbHOU TEOPUU
OTHOCHUTEJIbHOCTH
IIpocTpaHCTBEHHO-BpEMEHHON MHTEPBAJI.
[Ipeo6pazoBanust Jlopenna. YcioBue

90 NpUYUHHOCTU. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJIEHHE BPEMEHHU
Y COKpaIlleHHE JITTUHBI

91 DHEPrus U UMITYJIbC PEIATUBUCTCKON
YaCTHUIIbI
CB43b MacChl C SHEPTUEN U UMITYJILCOM

92 PENATUBUCTCKON YaCTHUIIbl. DHEPTUS
MOKOSI

93 PaBHOBeCHOE TEIIOBOE U3ITyYEHHE

94 3akoH cMemneHnsa Buaa

95

T'unnoreza M. Ilmanka o kBanTax. ®oToHBI




96 DHeprus 1 UMIyibc (OToOHA

97 dotoadpdext. OnbrTer A. I'. CtoneTora.
3akoHsbI hoTodPdexTa
YpaBHeHne DUHINTEHA 115

98 dotorddekra. "Kpacnas rpanuma"
dboTtordpdekra

99 Hasnenue cera. OnbiTel [1. H. JIeOeneBa

100 BoHOBEIE CBOIICTBA YaCTHUII
Bounsb! ne bpoins. JlnuHa BOIHBL 1€

101 Bpoiinst 1 pazmepsl 0071aCTH JTIOKAIU3AITUN
JBUKYIIEICS YaCTHUIIbI

102 KopnyckynspHO-BOIHOBO! Ayann3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaIax
Crienuduka u3MepeHuid B MUKPOMHUPE.

104 CooTHOILIEHUSs HEOTIPEAEIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduueckux 3amau

106 Pemenue pacu€THbix 3ama4
KonTpomnpHas padora o Temam: "OCHOBBI

107 CTO", "KopnyckyJIsipHO-BOJIHOBOI
ayanu3m"”
OMnBITHI IO UCCIIEIOBAHUIO CTPOCHUS

108 atoma. [manerapHas Mozaenp aToMa
Pezepdopna

109 IToctynater bopa

110 Bunes! ciektpoB. Cnextp ypoBHe

SHEPruM aToMa BOJI0poJa




111

CroHTaHHOE B BBIHYKACHHOC U3JIYUCHUC
CB€Ta

112

Jlazep

113

Hyxnonnas mozaens sinpa I eiizenOepra-
NBaneHko. 3apsaa U MacCOBOE YUCIIO SIAPA.
HN3otonsl. PagnoakTuBHOCTE

114

3aKOH paliOaKTUBHOTO pacnajaa.
CBolicTBa MOHU3UPYIOIIETO U3TyUYECHUS.
BnusHue pagnoakTUBHOCTH Ha JKHBbBIE
opranu3msl. [lozumerpus

115

OHeprus cBA3U HYKJIOHOB B SIpE.
SAnepusie cunbl. Jledekt Macco spa.
SnepHble peakiuu. SAnepHble pEaKTOPBHI.
[Tpo6GieMbl yrpaBiisieMoOro TepMOS,AEPHOTO
CUHTE3a. DKOJIOIMYECKUE aCIIeKThI
Pa3BUTHS SJIEPHON IHEPTETUKH

116

Meroabl perucTpaluu U UCCIe0BAHUS
3JIEMEHTAPHBIX YACTHII.
DyHaMEHTaIbHBIE B3aUMOJICHCTBUA.
baproHbl, ME30HBI 1 JICTITOHEI.
[IpencraBienue o CtaHAapTHON MOAEIH.
KBapk-ritooHHas Mozieb aipOHOB

117

®wusuka 3a npenenamu CTaHaapTHON
Mozaenu. TéMHast maTepus u TEMHas
sHeprus. EnuHcTBO hU3M4eCcKOi KapTHHBI
MHpa

118

Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMMHU




119

[TpruMeHUMOCTH 3aKOHOB (PU3UKH JIS
0OBSICHEHUS IPUPOIBI KOCMUUYECKHX
00BbEeKTOB. METO Il aCTPOHOMHYECKHUX
HUCCIENOBaHUN

120

CoBpeMeHHBIC ONTHYECKUE TEIECKOIIHI,
panuoTenecKonsl, BHEaTMochepHas
aCTPOHOMHS

121

Bun 38é3aH0r0 HebGa. Co3Besnus, spKkue
3Bé3£[I>I, IIJIaHEThI, UX BUAUMOC IBUXXCHUC

122

Conueunas cucrema. Conaite. ConHeuHas
aKTUBHOCTh. MicTounuk sHeprun ConHua u
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
b

Hwnarpamma "criekTpanbHbINA KJIacc —

CBETUMOCTB"

124

3BCSI[BI rJIaBHOM IOoCICa0BATCIBHOCTHU

125

BuyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPECTABICHUS O
MPOUCXO0KACHUH U 3Botounu CoJHIa U
3BE3/1. DTanbl KU3HU 3BE3]T

126

Mueunsiii [Iyte — Hama [Manaktuka.
Tunsl ranakTuk. YEpHBIE IBIPHI B sSApax
rajlakTUK

127

Bcenennas. Pacmimpenne Beenennoil.
3akon Xa66ma. Teopus bonbmoro B3peiBa.
PenukroBoe uznydeHue

128

MacmtaOHas cTpykTypa BeeneHnoii.
Meraranaktuka




129

Hepeménnsie mpoOieMbl acCTpOHOMUU

130

DuU3NYECKU MPAKTUKYM 10 TEME
"HccmeqoBaHie MAarHUTHOTO II0JISE
MMOCTOSTHHBIX MAarHUTOB' MIIH
"HccnemoBaHue CBOMCTB
deppomarneTrkos" wnm "HccnenoBanue
JIEHCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKOM"

131

Du3nYeCKu IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa" uiu
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibel Toka" uim "OnpeneneHue
MarHMTHOM MHIyKIIUU Ha OCHOBE
u3MepeHus cuibsl Ammepa"

132

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccmenoBaHue IBIEHUS
3JIEKTPOMArHUTHON MHIYKIIUU'" WITH
"OnpeneneHne HHIYKIIUU BUXPEBOTO
MarduTHOTO 1OA"

133

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CAaMOMHIYKIUN"
niu "COopka MOJENH JIEKTPOMAarHUTHOTO
reseparopa"

134

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepeHue nmeproia CBOOOTHBIX
KOJICOAHUH HUTSHOTO U TMPY>KUHHOTO
MasiTHUKOB"




135

Du3N4eCcKuil IPAKTUKYM 110 TEME
"[IpeoOpazoBanHue SHEPTUU B IPY>KUHHOM
MasiTHUKE"

136

Du3n4eCcKuil IPaKTUKYM 110 TEME
"HccnenoBaHue NeEpeMEHHOIO TOKa Yepe3
MOCJIEA0BATEIBHO COEAUHEHHBIE
KOHJICHCATOP, KaTylIKy U PEe3UCTOp" WUin
"UccnenoBanue pabOThl HCTOYHUKOB
CBeTa B LIEMH IEPEMEHHOTr0 TOKa"

137

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOW BOJIHBI"

138

DuU3nYECKU MPAKTUKYM 10 TEME
"N3mepeHue nokasaTesis IpeJoMICHUs
crexsa" win "llonydenue n3oopaxxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia U JIUH3bI"

139

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha mpuMmepe
*Kuakux auH3)" uim "M3mepenue
(OKYCHOT'O PacCTOSHUS paCCENBAIOLINX
auH3"

140

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HabOmonenue nudpakiuuu,
UHTEpEPEHINH U TOJISIPU3aIK cBeTa"

141

DuU3NYECKU MPAKTUKYM MO TEME
"OnpeneneHne UMITYJIbca U SHEPTUH
PEASATUBUCTCKUX YacTull (TIo
dororpadusM TPEKOB 3apsHIKEHHBIX
YacTUI] B MArHUTHOM T10J1¢)"




142

Du3N4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne noctosiHHou [limanka Ha
OoCHOBe HccienoBanus Goroadpdexra” nmm
"HccneqoBanue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO OT HalpsKeHUs "

143

Du3n4eCcKul IPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEpPEHUE
nocTostHHOM Pumbepra"

144

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue paguoakTUBHOTO (poHa ¢
WCIIOJIb30BaHUEM JO3UMETpA" UITH
"N3yueHue moriomneHus: 6eTa-4yacTuil
amoMuHIEM"

145

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaOmroaenus 3BE31HOr0 HEOa
HEBOOPYKEHHBIM TJIA30M C
HCIIOJIb30BAaHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUH JIJIs1 ONTpEeACIICHUs
MOJIOKEHHU S HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE CO3BE3/US
CeBepHoro nomnymapus 1 sipkue 3BE31b1"
win "Habmonenus B reneckon JIyHsl,
IJIAHET, TYMAHHOCTEHN U 3BE3IHBIX
CKOIUICHHI"

146

O06o001IeHre U cucTeMaTr3alusl 3HaHHH.
Posb ¢pu3uky 1 acTpOHOMUH B
9KOHOMMYECKOM, TeXHOJIOTHUECKOIA,




COLMAJILHOM U 3TUYECKOH chepax
JesATeIBHOCTH YeJIOBEKa

147

O0001IcHNE U CHCTEMATH3alKs 3HAHUI.
Ponb u MecTo pU3MKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAy4YHOH KapTUHE MUpa

148

O0001IeHNEe U CUCTEMATU3ALNS 3HAHUIA.
Ponw ¢pusmdeckoit Teopun B
(dbopMUPOBAHUH TIPENICTABICHHIA O
bu3nYECKON KapTHHE MUPa, MECTO
(du3nUecKoil KapTHHBI MUpa B OOIIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUIN O IPUPOJIE

149

O00011IeHHE U CUCTEMATU3ALMS 3HAHUMN 110
teme "Kunemaruka"

150

O0001IeHre 1 cUCcTEMAaTU3aLMs 3HAHUHN 110
teMme "Kunematuka"

151

O00011IeHrE U CUCTEMATU3ALMS 3HAHUI 110
teme "lunamuka"

152

O00011IeHIE U CUCTEMATU3ALIUS 3HAHUN 110
teme "Craruka TBepAoro tena"

153

O0001eHre U cUCTEMAaTU3ALMS 3HAHUHN 110
TeMe "3aKOHBbI COXpaHEHUS B MEXaHUKe"

154

O06o01IeHre U cUCcTeMaTU3alus 3HAaHUN 110
teme "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKON Teopun"

155

O00011IeHIE U CUCTEMATU3ALIMS 3HAHUN 110
teme "Tepmoaunamuka. TerioBbie
MAaIvHe!"




156

O00011IeHrE U CUCTEMATU3ALMS 3HAHUN 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble epexoab"”

157

O00011IeHIE U CUCTEMATU3ALIMS 3HAHUN 110
TeMe "DnekTpuieckoe nosue"

158

O0001IeHNe U cUCTEMATU3ALMS 3HAHUHN 110
teme "TloCTOSIHHBIN AeKTpUYEeCKUid TOK"

159

O0001eHNe U cUCTEMAaTU3ALMS 3HAHUHN 110
teme "Toku B pa3nuHbIX cpeaax”

160

O00011eHME U CUCTEMATU3ALMS 3HAHUMN 110
Teme "MaruutHoe noie"

161

PeseprubIil ypok. O6001IeH e 1
CHCTEMAaTU3alMsA 3HAHUH 110 TEME
"DJIeKTpOMarHuTHasE UHTyKUIUs"

162

PeseprubIil ypok. O6001IEeHNE 1
CUCTEMATHU3ALIMS 3HAHUHN 10 TEME
"Mexangndeckue Konedanus"

163

PesepBHeIil ypok. O6o0IeHre 1
cucremMaru3sanus 3HAHUHU 110 TEME

"DJIeKTpOMarHuTHhIE KoJieOaHus'

164

PesepBHelit ypok. O6001eHe 1
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"MexaHU4YEeCKUE U 3JIEKTPOMArHUTHHIE
BOJIHBI"

165

PesepBHelit ypok. O6o0IeHHe 1
cUCTeMaTH3aIlus 3HaHUI [0 TeMe
"OnTuka"




166

PesepBHeIil ypok. O6o0ImeHne u
cHCTEeMaTH3aIHs 3HaHUH 110 TeMe
"OcnHoBel CTO"

167

PesepBHeIil ypok. O6o0IeHne
CUCTEeMAaTH3aIHsl 3HAHUH 110 TeMe
"KopnyckynsipHO-BOTHOBOU Jyanu3m"

168

PeseprubIil ypok. O6001IeHNEe U
cUcTeMaTH3alis 3HaHui 1mo teMe "dusuka
aroma"

169

Peseprublil ypok. O6001IeHNEe 1
cucTeMaTu3anus 3Hagui mo treMe "dusuka
aTOMHOTO Si7[pa U 3JIEMEHTApPHbIX YacTul'"

170

PeseprubIil ypok. O6001IeHNE 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe
"SnemeHTsl acTpopuzuxu"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET






