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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HA YpPOBHE CpemHEro oO0Iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXEHUI W TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBarenbHON mporpammsbl, npeactaBieHHbIXx B @I'OC COO, a
Takke ¢ yd€toM ¢enepaibHONH pabodeil mporpaMmmbl BocnuTaHusi U Konuenuuu
npenofaBaHus yueOHoro mpeaMera « Pu3nka» B 00pa30BaTENIbHBIX OpraHU3AIHIX
Poccuiickoit ~ ®enepanuy,  peadu3yOIIMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IPOrpaMMBI.

[Iporpamma no gu3suke onpenenseT 00s13aTeaIbHOE MPEAMETHOE COJIEp KaHUE,
YCTAaHABJIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIBHOCTh U3YUYECHHS TEM U PA3LEIIOB
y4eOHOIro IpeIMeTa C YYETOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBA3EH,
JOTMKM y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydaronIuxcs.
[Iporpamma no ¢u3uke Aa€T NpeAcTaBIEHUE O LENAX, COAEp)KaHUH, OOIIeH
cTpareruu OOy4YeHHUs, BOCHUTAHHUA M PA3BUTHUS OOYYAIOIIMUXCS CpEICTBaMU
yueOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IO3BOJISIET PEaln30BaTh
3a/1a4u MPOPECCUOHAIBHONW OpPUEHTAIMH, HAIIPaBJICHO Ha CO3JaHUE YCIOBHM AJis
MPOSIBJICHUS] CBOMX HHTEIUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)abIM
oOydJaronumcsi, KOTOpble HEOOXOAMMbl J[UIsl MPOAOJKEHUS O0Opa3oBaHHs B
opraHu3anusx mnpo(ecCHOoHaNbHOTO O00pa30BaHUS 10 Pa3IUYHBIM  (U3BHKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIUATIbHOCTSIM.

B nporpamme 1o (¢u3MKe ONpEAeNSIOTCS IUJIAHUPYEMbIE pPe3ybTaThl
OCBOEHUS Kypca (PU3UKK Ha YpPOBHE CPEAHErO O0IIero o0pa3oBaHus: JUYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yrinyOonéHHoMm  ypoBHe). HayuHo-
METOJIOJIOTUYECKON OCHOBOM i1 pa3pabOTKM TPeOOBaHUM K JIMYHOCTHBIM,
METANpeIMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroNIuXcsi, OCBOMBIIIHMX
nporpaMmy 1Mo (uU3MKE Ha YpPOBHE cpeaHero oOmero oOpa3oBaHHs Ha
yrayOaEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

[TporpamMMma no ¢u3MKe BKIIOYAET:

IUIAHUPYEMbIE Pe3yibTaThl OCBOEHUS Kypca (UMK Ha yriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

coJiep>kaHune yueOHoro npeamera «Pu3nka» no rojgamM o0ydeHusl.

[Iporpamma mo ¢u3uke HMEET TPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHa YYUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOYUX MPOrPaMM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIEH U
OPEeIOCTaBIsET BO3MOXKHOCTH JUIsl peaju3alMi  Pa3IMYHbIX METOIUYECKHUX
MOJIXOJ0B K TMpenofaBaHUi0 (U3MKK Ha YrIyOJEHHOM YpOBHE MpPH YCIOBUU
COXpaHEHHUs1 00A3aTeNbHOM YaCTH COAEPKAHUS Kypca.



®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BBICTyMAas B
KayecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY
3HaHUU 00 okpykaromieM Mupe. [lIkonbHbIN Kype GU3NKH — CUCTEMOOOPA3YIOLIHIA
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, MOCKOJIBKY (PU3NUYECKUE 3aKOHBI
JeXKaT B OCHOBE IMPOIECCOB U SIBJICHUMN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢usndeckoir reorpadueir um acTpoHommer. Vcmonp30BaHWE W AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONPENEeNHIIO Xapakrep M OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMH B cepe >SHEPreTuKH, TPaHCIOPTa, OCBOCHMS
KOCMOCA, IOJIYYEHHUs] HOBBIX MAaTEpHUANIOB C 3aJaHHbIMH CBOMCTBaMHU. M3yueHue
(¢U3MKK BHOCHUT OCHOBHOM BKJaad B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOMU
KapTUHBI MuUpa o0y4aromerocsi, B (GOpMUPOBAHUE YMEHHUI NMPUMEHATh HAyYHBIN
METO/] TIO3HAHUS [IPH BBIITOJIHEHUU UMH Y4E€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpeIHEr0 00IIero o0pa3oBaHus MOJO0KEH
PAI UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK IPUHLHUIIBI €70 IOCTPOCHMUS.

Hoesa uenocmuocmu. B COOTBETCTBUM C HEN KypC SBIIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BONPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea z2enepanuzayuu. B cOOTBETCTBMM C HEW Marepuan Kypca (HU3UKH
0o0beUHEH BOKpPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBiseTcs
(opMupOBaHHE NPEJCTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaT€pHM, BELECTBE U
noJe.

Hoea cymanumapuszayuu. EE peanvzanus TpeanosaracT HCMOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BuTMEM OOIIECTBA, a Takke C MHUPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU ITPpoOIeMaMu.

Hoea npuxnaonoii nanpasnennocmu. Kype dusuku yriy6iEHHOTO ypOBHS
MPEANOIaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTHYECKHX
MPUJIOKEHUN H3YyYECHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMarpuBaroTcsi Ha
yYpOBHE OOIIMX MPEACTABICHUM M COBPEMEHHbIC TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »skonocuszayuu peanusyeTcsi MOCPEACTBOM BBEIEHHUS AJIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHUM, a Takxke OO0CYXKICHHS
po0JieM palMoOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTMUYECKOI 0€30MacHOCTH.

OcBoeHue cofiep:kaHusi MporpaMmbl 10 (U3HUKE JOHKHO OBITh MOCTPOCHO HA
MPUHIIUIIAX CUCTEMHO-AEATEIbHOCTHOTO noaxoaa. st pusuku peanusanus 3TUx
IPUHLUIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUM CAMOCTOSITEIBHOTO IKCIIEPUMEHTA KaK
IOCTOSTHHO JIeHCTBYIOIIEro Qaxkropa ydeOHoro mnpouecca. g yriayOnéHHOro
YPOBHS — D3TO CHUCTEMA CAMOCTOSITEIBHOIO YYEHHMYECKOTO SKCIIEPHUMEHTA,



BKJTFOYAIOMIETO (POHTAIBHBIE YYCHHUYECKHUE OMNBITHl NPU HU3YYCHUH HOBOTO
MaTepuaia, JabopaTopHbie padOThl U padOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3auuMd (GU3MYECKOro TMpakTUKyma. B mepBom ciydae
PaKTUKyM mpoBoAuTcs 160 B kKoHie 10 m 11 kimaccoB, b0 mocsie mepBoro u
BTOPOr0 IMOJIYTOJUMH B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — 370
WHTErpanusi padOT TpaKTUKyMa B CHCTEMYy JabOpaTOpPHBIX padoOT, KOTOpPHIC
IPOBOJSATCA B Mpolecce u3ydeHus: pasznena (temsl). [lpu stom mox paboramu
NpaKTUKyMa TTOHMMAETCs] CaMOCTOSITEIbHOE UCCIIEIOBAaHUE, KOTOPOE MPOBOJAUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOMIaroBOi MHCTPYKIIUU.

B mporpamme mo (Qusmke cHCTeMa YYEHHYECKOTO DKCIIEPUMEHTa,
7a00paTOPHBIX pabOT W MpaKTHKyMa MPEACTAaBICHA €AWHBIM TepedHeM. Brioop
TEMAaTHUKH JUIA 3TUX BHUJIOB YYCHHUYECKUX TPAKTHYCCKUX PAOOT OCYIIECTBIACTCS
y4aCTHUKaMU 00pa30BaTEIBHOTO MPOIIEcca UCXO/Is U3 OCOOCHHOCTENW TOYPOUYHOTO
IUTAaHUPOBAaHUS W OCHaleHusi kabuHeta Qusuku. [Ipu sToM obecneunBaeTCs
OBJIAJICHUE OOYYAIOMHUMHCSI YMEHHUSIMH MPOBOJUTH TPSMBIE M KOCBEHHBIC
W3MEPCHUsI, UCCICIOBAHUS 3aBUCUMOCTEH (PU3MUECKHX BEIWYWMH M TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIT0KEHHBIX TUIIOTES.

bonpiioe BHUMaHUE yAENAETCS PEIICHUI0 PACUETHBIX U KAaYECTBEHHBIX
3amad. [Ipu aToM It pacdETHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33/1a4é C SBHO
3aIaHHOM M HESBHO 3aJJaHHOM (DU3NUYECKON MOJENbIO, TO3BOJSIONINE TPUMEHSTh
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paslena Kypca, Tak
UHTErpUpYsl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. J[Jis KaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SBJISIFOTCS 3aJlaHUsl Ha OOBSICHEHUE/TIPEACKa3aHUe MPOTEKAHUS
(u3HUecKUX SIBJECHUN U MPOIECCOB B OKPYXAIOLIEH KWU3HH, TpeOyronme BbIOopa
(GU3UYECKON MOJIEIH ISl CUTYAIlHMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPIOC COO k wmarepuasbHO-
TEXHUYECKOMY OOECIICUCHHUIO0 Y4eOHOTO Ipoliecca Kypc (GU3UKH YriayOJEHHOTO
YPOBHS Ha YPOBHE CpPEIHET0 00IIero o0pa3oBaHusl HOKEH U3ydaThCs B YCIOBHUAX
npeaMeTHOro kabuHera. B kabunere (U3MKU JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe O00OpyAOBaHWE JJI BBIMOJHEHHUS YKAa3aHHBIX B MIporpaMme II0
bu3NKe YYCHUYECKUX ONBITOB, JIAOOPATOPHBIX pabOT W PabOT MpakTHKyma, a
TaKXKe JIEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanimoHHoe o0opyAoBaHUE (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TporpamMMme 1o (U3UKE KITFOUEBBIX JACMOHCTpPAlUNA IS
WCCIICIOBAHMSI  M3y4YaeéMbIX  SIBICHUA W  TPOIECCOB, OMIUPUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHM.

JlabopaTopHoe 000pylIOBaHHE JI YYEHUYECKHX MPAKTUYECKUX padboT
dbopmupyeTcss B BHJIE TEMATUYECKHX KOMIUIEKTOB U OOECIeuMBaeTCsi B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydamomuxcs. TemaTHuecKue KOMILIEKTHI
71a00paTopHOrO O00OPYAOBAHMS JIOJKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LIETISIMU U3Y4YCHHS (PU3UKU B 00111eM 00pa30BaHUU SBISIOTCA:

dopMupoBaHne HHTEpeca M CTpPEMJICHUS OO0y4aloumxcs K HaydHOMY
U3YYEHUIO TOPHUPOABI, pa3BUTUE HX HMHTEIUIEKTyalIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
HCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

(opMHpOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa MU3yYECHHs] OCHOB
CTPOEHHUS MAaTepuU U PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

(opMupoBaHrE YMEHUI OOBSCHATH SIBJICHUS C UCIOJB30BaHUEM (DU3MUECKHUX
3HaHUU U HAYYHBIX IOKA3aTEeIbCTB;

(opMHpOBaHHE MPEACTABICHUA O pONM (PU3UKU [ Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHHA O BO3MOXHBIX  cdepax  Oyayuiei
npo(eCCUOHATIBHOW  JEATENIbHOCTH, CBSI3aHHBIX C (U3UKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHUIO B 3TOM HalpPaBIICHUU.

JlocTikeHre 3TUX Ielield 00ecrieunBaeTCsl PElICHUEeM CIIEAYIONMX 3a7a4d B
npoIiecce n3yueHus Kypca (U3MKU Ha YpOBHE CPEIHET0 00111ero 00pa3oBaHus:

npUOOPETeHNEe CUCTEMbI 3HaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax,  TEOpHsX,  BKJIOYas  MEXaHUKY,  MOJEKYJIApHYIO  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKH;

(opMHpOBaHKE YMEHUI MPUMEHSATh TEOPETUUECKUE 3HAHUA JJI1 OOBICHEHUS
(u3NUecKUX SIBJICHUI B MPUPOJAE W JUIsl NPHUHATHS MPAKTUYECKUX PEIICHUH B
IIOBCEIHEBHOM KM3HU;

OCBOEHHE CIIOCOOOB pEIICHUs Pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢uznyeckoil Monemblo, 3a/1ay, MOAPa3yMEBAIOLIMX CAMOCTOSTEIBHOE CO3/JaHUE
¢u3nueckoil MOJeNH, aJeKBaTHOM YCJIOBHSIM 3a/layd, B TOM YHCIIE 3a/ad
UHKEHEPHOIO XapaKTepa;

NOHMMAaHWE (U3MYECKUX OCHOB U NPUHLHUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHHE METOJJaMU CAMOCTOSITEJILHOTO TUUIAHUPOBAHUS W TPOBEACHUS
(¢u3nyecKkux OSKCIEPUMEHTOB, aHajiW3a MW HUHTepIpeTaudd uHGOpMaluHy,
ONpEeNEIeHHS JOCTOBEPHOCTH MOIYYEHHOTO PE3YyJIbTaTa;

CO3[JaHHE YCJIOBUM JUISl PAa3BUTHS YMEHUM IIPOEKTHO-HUCCIIEIOBATEIBCKOM,
TBOPYECKOM J1E€ATENBHOCTH;



pa3BuTHE MHTEpeca K chepaM nmpodhecCHOHATHHON ACSTENHHOCTH, CBI3AHHOU
¢ (hU3UKOM.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOné€HHBIM ypOBEHb
n3ydeHuss ydeOHoro mpenvera «Ddu3uka» HA YpPOBHE CpEaHEro O0OIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYYaIOIIMMUCS, TUIAHUPYIOIIUMHU MPOJIOJKEHUE
0o0pa3oBaHus 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanust orBoauTcst 340 vacos: B 10 knacce — 170 yacoB (5 4acoB B HE/IEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipepnaraempiii B mporpamMme 1o ¢u3MKe IMepeueHb J1abopaTOpHBIX U
PAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJIaeT BBIOOP
MPOBEACHHUS J1a00pPaTOPHBIX pPabOT H OMBITOB € YYETOM HMHIAWBHUIYATbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. HayuHblii MeTO/1 NO3HAHUSI IPUPO/IbI.

®duzuka — pyHIaMeHTallbHAas HayKa o npupojae. HaydHslil MeTo/1 Mo3HaHUS U
METO/Ibl MCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

DKCIEepUMEHT U Teopus B IMpoliecce Mo3HaHus npupojsl. HabmrogeHue u
AKCIIEPUMEHT B (PU3UKE.

CnocoObl  m3MepeHus (GU3UYECKUX BEIWYUH (AHAJOTOBBIE M IU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (QU3MYECKUX  BEJIUYMH  (a0CONIOTHAsT |
OTHOCHUTE/IbHAs).

MonenupoBanue (pU3NIECKUX SBJICHUA M MPOIIECCOB (MaTepuaabHas TOYKA,
aOCONIOTHO TBEPJOE TeEJO, WJIcalNbHAs KUIAKOCTh, WJCANBbHBIA Ta3, TOUYCUYHBIN
3apsan). ['unoreza. @u3nyeckuii 3aK0H, TPAHUIIBI €ro NPUMEHUMOCTU. Du3ndeckas
TEOpUS.

Pons m Mecto ¢u3uku B (GOpMHPOBAHWM COBPEMEHHON HAyYHOM KapTHUHBI
MHpa, B IPAKTUICCKOMN TEITEITHHOCTH JIFOICH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomaol, npaAKMUKyM.

N3mepenne cuiibl TOKAa W HaNpsHKCHUS B IEMMH TOCTOSHHOTO TOKa TIPH
MTOMOIIIN aHAJIOTOBBIX U ITU(DPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBoH sadoparopueil no ¢usuke. [Ipumepsl uzmMepeHus
(U3UYECKUX BEIIMYUH TIPH IIOMOIIM KOMITBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanudeckoe aBuxkeHue. OTHOCUTETHLHOCTh MEXAHUYECKOTO JIBHXKEHUSI.
Cucrema otcuéra.

[Tpsimast m oOpaTHAs 31291 MEXaHHUKH.

Pannyc-BekTop MaTepuaqbHONW TOYKH, €r0 MPOEKIIMH Ha OCH CHCTEMbI
KoOopauHaT. TpaekTopus.

[lepemenienne, CKOpOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHHE MaTEepPUAIbHOW TOYKM, WX MPOEKIIMM HAa OCH CHUCTEMBI KOODJMHAT.
CroxeHue nepeMenieHui u CJI0KeHue CKOPOCTEN.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSMOJIMHEITHOE ABM)KEHHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MAaTePHUAIbHON TOYKHA OT BPEMEHHU U MX
rpaduku.

CBoOonHOoe maneHue. YckopeHue cBOOOAHOro mnaaeHus. JIBuxeHue Tena,
OpOIIEHHOTO TMMOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTb KOOpPJMHAT, CKOPOCTH U
YCKOPEHHSI MAaTEPHAILHON TOYKH OT BPEMEHU U MX TpauKy.



KpuBonunennoe  nBuxeHue. JIBWOKEHHE  MAaTEpPUAIBHOM  TOYKH IO
OKPYXXHOCTH. YTJOBas M JIMHEWHas ckopocTh. Ilepuoa u yactora oOpaileHus.
[lenTpocTpeMutrensHoe (HOpMabHOE), KacaTelbHOE (TAaHTCHIIMAIBHOE) U TOJHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHu4yeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE IMPOLECCH: CHUIAOMETD,
JBIKEHUE CHapsOB, LENHbIE, IIeCTepEHYaTble W PEMEHHBIE Iepeaayd,
CKOPOCTHBIE JIUPTHI.

Hemoncmpayuu.

Mogenbs cucTEMBI OTCYETA, WILTIOCTPALNS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKCHUS.

Crioco0b! Hcce0BaHNS IBUKEHHH.

NnmrocTpanus npeAenbHOro nepexoa i i3MEpeHne MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[lameHne Te B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OPOIIEHHOIO IOJ YIiOM K TOPU30HTY U
TOPU30HTAIIBHO.

HamnpaBneHnue cKkopoCTH MpH IBHKEHUH N0 OKPY’KHOCTH.

[IpeobpazoBaHue YIIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITIyTEH, TPACKTOPHM, CKOPOCTEH ABMKEHHUS OJHOTO M TOTO K€
Tela B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit 3xcnepumenm, nadopamopnuie padbomaol, RPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JIBMXKEHHS C LIEJIBIO ONPEAEIICHUST MTHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpeHHs MpU NPSIMOJUHEHHOM PAaBHOYCKOPEHHOM JIBUKEHUHU
10 HAKJIOHHOM IOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTM OT BPEMEHM IPU PABHOYCKOPEHHOM
JBUKECHUH.

N3mepenne  yckopeHuss ~ CBOOOJHOTO  mHaAeHUs  (PEKOMEHIO0BaHO
HCIIOJIB30BaHNEe TU(PPOBOM 1a00paTOPHH).

WN3yuenne paBwKeHHS Tena, OpOIIEHHOTO ToOpu3oHTaidbHO. [IpoBepka
TUIOTE3bl O TPSAMOM MPOMOPIMOHAIBHON 3aBUCUMOCTH MEXAY albHOCTBIO
IIOJIETA U HAYAJIbHOU CKOPOCTHIO TEJIA.

N3yuenue IBHKEHUS Tejla MO OKPYXHOCTH C MOCTOSIHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Tepuoia oOpallleHuss KOHMYECKOTO MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH Hprotona. Muepuumanenbie cucrtemsl oTcyéra. lIpumHumn
oTHocuTenbHOCTH ["anmuies. HeuHnepuuanbHbie cUCTEMBI OTcuéra (OmpenesieHue,
IpUMEPBHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3akoH HproTOHa 111 MatepranbHON TOYKH.

Tpernii 3ak0H HprO0TOHA 1711 MaTepUaIbHbBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBUBAJIEHTHOCTh TIPAaBUTALIMOHHON H
WHEPTHON MaccCBhl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TAJCHUS OT BBICOTHI
HaJ TIOBEPXHOCTHIO TUIAHETHI M OT reorpaduvyecKoi IHUpPOTHL. JIBHMKeHHE
HEOECHBIX TeJ U UX CIIyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, aBmxymerocs c
YCKOPEHUEM.

Cuna tpenms. Cyxoe tpenue. CHila TpEHUS CKOJBXKEHUS M CUJIA TPEHUSA
nokos. Koaddumuent tpenus. Cuiia CONPOTUBICHUS TPU ABWKCHUM Tejla B
KUJIKOCTH WIIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHUS.

Hasnenune. ['mapocrarnueckoe napnenue. Cuna Apxumena.

TexHn4ecKkre yCTpOMCTBA M TEXHOJOTHMYECKHE TMPOLECCH: MOAINIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HaOnronenue ABMKEHUS TEJl B MHEPIIUATIBHBIX U HEMHEPIUAIbHBIX CUCTEMAaxX
OTCYETA.

[IpyHIMT OTHOCHTEIBHOCTH.

Kayenne nByX LWIMHIAPOB WJIM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMATIBHON CUCTEMBI OTCYETA.

CpaBHEHME  PaBHOACHUCTBYIOMIEH  MOPWIOKEHHBIX K TeIy CHI  C
ITPOU3BEAECHUEM MACCHI TEJIA HA €70 YCKOPEHUE B NHEPLUHUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOZHUKAIOIMIMX B PE3YJIbTATE B3AUMOACHCTBHS TEIL.

N3mepenune Mmacc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U TTaJICHUMU.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHHUS IOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit 3xcnepumenm, nadopamopnuie padbomaol, RPAKMUKYM.

N3mepennie paBHOACHCTBYIOIIEH CHIT ITPU ABUKEHUHN OpyCKa 10 HAKIIOHHOMN
IJIOCKOCTH.

[IpoBepka rUMoTe3bl O HE3AaBUCUMOCTH BPEMEHHU JBUXKEHHUsA Opycka 1o
HAKJIOHHOW IJTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasIie, OT BX AchOpPMAIIHH.

N3yuenne ABUKEHUSI CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
JIETKUM OJIOK.

N3mepenre KodpQHIIMEHTa TPEHHS 110 BEJIWYHMHE YIIIOBOro Koddduimenta
3aBucuMocTd Fop(N).

WccnenoBanue nprxkeHus Opycka Mo HAKJIOHHOM TUNIOCKOCTH € IEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHUS.

W3ydeHne NBMKEHUSA I'Py3a Ha Baly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpHoe Teno. llocTymarenbHoe M BpallaTeNbHOE ABM)KEHUE
TBEpIOro Tena. MOMEHT CHibl OTHOCUTENBHO OCH BpamieHus. [lnedo cuisl
CroxeHne cwil, MPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

VY cnoBust paBHOBECHS TBEPAOTO TEA.

YcroitunBoe, HEyCTOMUNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOHMCTBA U TEXHOJIOTMYECKHE IPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, peIIETYATHIE KOHCTPYKIINH.

Jemoncmpayuu.

Y ciioBUs paBHOBECHS.

Buibl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomaoi, nPpaKmuKym.

UccnenoBanue ycinoBui paBHOBECUS TBEPAOrO TeEJA, HMEIOLIETO OCh
BpalICHUSI.

KoHcTpynpoBaHue KpOHIITENHOB U paCYET CUJT YIIPYTOCTH.

N3ydenne ycToMunBOCTH TBEPIOTO TEJIA, UMEIOIIETO TIOIAb OTIOPHI.

Tema 4. 3akonwl coxpanenusn 6 Mexanuxe.

NmMnynbc MaTepuanbHOM TOUKH, CUCTEMBI MaTEpPUANIBHBIX TOUEK. LIeHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHM)KEHUU LIEHTPa Macc.

NMnynbC CUibl 1 U3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE ABMKEHHE.

MomeHT uMmyJibca MaTepuaibHOM TOYKU. [IpencraBiieHne o cOXpaHEHUU
MOMEHTa UMITYJIbCA B [IEHTPAJIbHBIX MOJISX.

PaGora cwibl Ha MajoM W Ha KOHEYHOM IepemelneHuu. ['paduyeckoe
npeAcTaBieHue padOThl CUIIBI.

MoOITHOCTD CUJIBI.

Kunernueckass sHeprust maTepuanbHON TOYKU. Teopema 00 M3MEHEHHUH
KMHETUYECKOW SHEPTUN MATEPUAIBHOU TOYKH.



[loreHnManbHple W HENOTEHUMANbHbIE CHIBL. lloTeHumanbHas sHeprus.
[ToTennumanbHas 3Heprust ynpyro nepopmupoBaHHON MpykuHbl. [loTeHIManpHas
SHEpPrusl Teia B OJHOPOJHOM IpaBUTALlMOHHOM Imoje. [loteHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JI€ OJIHOPOJIHOTO IIapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsE CKOPOCTb.

CBs3pb pabOThl HENMOTEHUMAIBHBIX CHJI C M3MEHEHHEM MEXaHU4ECKOU
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPTHH.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHynmu s MACATBHOM JKUAKOCTH KAk CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUUYECKON YHEPTHH.

TexHu4yeckre yCTpOWCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

M3mepeHne MOITHOCTH CHJIBI.

M3MeHeHune 3Hepruu Teja Mpyu COBEPLICHUH PadOThI.

B3anmHbIe npeBpalieHus] KWHETHYECKON W MOTEHIHAIBHOW SHEPrUi NIpH
NEWCTBUU Ha TEJIO CUIIBI TSHYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue PHEprUH IPU CBOOOAHOM MaICHUH.

Yuenuueckuit akcnepumenm, nabopamopnuie padomaol, nPpaKmuKym.

N3mepenne uMitybca Tena o TOpMO3HOMY ITyTH.

N3mepenue cuiibl TSTM, CKOPOCTH MOJIEIM 3JIEKTPOMOOUIS M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHMS HMITYJIbCA TEJIA C UMITYJIbCOM CHIIBL.

HccenenoBanne cCOXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJIECHCTBUU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUsI TOTEHIMAIIbHON YHEPTUU NPYKUHBI ¢ PabOTOM CHUJIBI
TPEHUSL.

Omnpenenenne padbOThl CHJIBI TPEHHUS TPH JABWXKCHUM Tella MO HAKJIOHHOU
IJIOCKOCTH.

Paznen 3. MosiekyasipHasi pu3nka u TepMOAMHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU MeopUlL.

OcCHOBHBIE TOJOXKEHUA MOJEKyJIapHO-KuHeTnueckon teopun (MKT), wux
ombITHOe oOocHoBaHue. [uddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JNBWKEHUS M B3aMMOJCHUCTBUS YaCTHLl BeniecTsa. Mopaenu CTpOeHUs Trasos,
KHUAKOCTEH U TBEPABIX TeN M OOBSCHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHX



Mozened. Macca u pasmepsl Mojekyn (atomoB). KosmmyecTBo BemniecTsa.
[TocrosiHHas ABoraapo.

TenmoBoe paBHOBecwe. Temmepatypa u crmocoObr e€ m3mepenus. Illkama
temneparyp Llenbcus.

Mogenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHULIbI
rasa JIBUKYTCSI XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. AoOcomoTHas
temneparypa (mkana temmnepatyp KenbBuna). 3akon JlanbroHa. M3omnpornecch B
UJcalbHOM Ta3e C TOCTOSIHHBIM KOJIMYeCTBOM BemecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBICHUEM M  CPEAHEH  KHUHETUYECKOW  BSHEprueu
MOCTYMATEIbHOIO TEIUIOBOTO JIBH)KEHHSI MOJIEKYJ HIECATbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0CONIOTHOM TeMIEPaTypbl TEPMOJIMHAMUYECKONW CUCTEMBI CO CPEIHEN
KHHETUYECKOW SHEPruei MOCTyNnaTeIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckre yCTpOMCTBA U TEXHOJIOTMYECKHE MPOUECCHI: TEPMOMETD,
OapoMeTp, MoTyYeHuEe HaHOMAaTEPUAJIOB.

Jemoncmpayuu.

Mopenu NBUKEHHS YaCTHIL BEILIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopomnuk ¢ 3anuckio peaibHOro OpOyHOBCKOTO JIBHKECHHUSI.

Juddy3us xuakocTen.

Mogens onbita [lITepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIn4ecKuX peueTok.

HabGnrogenue u vicciiefoBaHUE U30MPOLIECCOB.

Yuenuueckuit 3xcnepumenm, nadopamopnuie padbomaol, RPAKMUKYM.

HccnegoBanue rmporecca YCTAHOBJIEHUS TEIUIOBOIO PaBHOBECHUS MpU
TeII000MEHE MEXKy TOpsiuei U XOJIOAHOM BOJIOM.

N3ydyeHne H30TEPMHUYECKOrO Mporecca (PEKOMEHIOBAHO HCHOJIb30BAaHUE
1udpoBoii 1abopaTopun).

N3yyeHnue n30XopHOro npouecca.

N3yuyenue nzobapHOro nporecca.

[IpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHELIHUX YCJIOBUM A
TEPMOJAMHAMHUYECKON CUCTEMBI. BHelHre 1 BHyTpeHHUE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBblI KaK CPEIHHUE 3HAYEHUsI BEJIUYWH, OMHCHIBAIOIINX
€€ COCTOSIHHE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamMuku. (CaMONpOW3BOJIBHAS — pelaKcalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.

Mopenp HI€anpHOTO ra3a B TEPMOJMHAMHUKE — CHCTEMa YPaBHEHHM:
ypaBHeHue MenneneeBa—Knaneipona u BbIpaXE€HHE [JI1 BHYTPEHHEHW JHEPIUHU.
VYca0BUS IPUMEHUMOCTH 3TOM MOJEIN: HU3Kas KOHLEHTpalUs 4acTHULl, BBICOKHE
TeMIlepaTypbl. BelpaxkeHue Ui BHyTPEHHEH SHEPIUHA OAHOATOMHOIO HACAIBHOIO
rasa.

KBazucrarnyeckne U HeCTaTUYECKHE MPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKe. Berunciaenne paboTsl 1o rpaduky
npouecca Ha pV-auarpamme.

Teronepenaya  kak  cnoco0  W3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuus,
TEIIONPOBOHOCTD, U3IyYEHHUE.

KomnyectBo Temnorsl. Temno€MKOCTh Tena. YAelbHAas M MOJSpHas
TEIUIOEMKOCTH BEHIECTBA. YpaBHeHHMe Maliepa. YaenbHas TEIUIOTa CrOpaHus
ToruiiBa. Pacuér komMuecTBa TEIIOTHI mpu Temionepenaye. I[lonarue o0
aauabaTHOM ITpoIiecce.

IlepBblii 3aKOH TepMOAMHAMHMKH. BHyTpeHHsAs odHeprusa. Kommuectso
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  HSHEpruu
TEPMOINHAMHYECKOU CHCTEMBI.

BTropoii 3akOH TEpMOAMHAMHMKHM JUISI PAaBHOBECHBIX IIPOLIECCOB: Yepe3
3alaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOM CHUCTEMBI MPOXOJIUT
eMHCTBEHHAas aaradara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akoH TEpMOJMHAMUKHM i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO TepeJiaTh TEIUIOTY OT 00jiee XOJIOAHOTO Tena K 0ojiee HarpeToMmy 0e3
komriencanuu (Knaysuyc). HeoGpaTumMocTh NpUPOIHBIX MTPOIIECCOB.

[TpuHume! nectBus TeruioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTUUECKHE aCMEKThl MCIOJb30BaHUs TEIUIOBBIX ABUTrarenieil. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJOAWIbHUK,
KOHJUIIMOHEp, NU3ENIbHBIA M KapOIOpaTOpHBIA JABUTaTeNu, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KHUX TEMIEPATYP, YTWIM3AUUS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HAcoca, yTUIN3alusi OMOOPraHMueCKOro TOTIMBA JIs
BBIPAOOTKHU «TETUIOBON» U 3JIEKTPOIHEPIHUH.

Hemoncmpayuu.

W3meHeHune TeMiieparypsl pu aauadaTuieckoM pacIIupeHun.

Bo3gymHoe orauso.

CpaBHEHHE yIETbHBIX TEIUIOEMKOCTEN BEIIECTB.



Crioco0Ob1 M3MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanue aqnabaTHOrO mpolecca.

KommnbroTepHbie MOAEIH TETUIOBBIX JIBUTATENICH.

Yuenuueckuit akcnepumenm, nabopamopnsie pabomot, npaKkmukym.

N3mepeHne ynenbHOU TEIIOEMKOCTH.

HccnenoBanre mporecca OCTBIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydenne B3aMMOCBSA3M HSHEPIUM MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUTIEHUS dKUJTKOCTEH.

Tema 3. Azcpezammnvie cocmoanusa eeujecmea. Pazosvie nepexoowl.

[TapooGpa3oBanue u KoHAeHcalus. VcnmapeHue u KureHue. Y JenbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacelllleHHBIE W HEHAChIIEHHbIE TMapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JAaBJICHUSI HACBHIIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCHUMOCTh
OT 00BbEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIEpaTypbl KUTICHUSI OT JTaBJICHUS
B KUJIKOCTH.

BnaxxnocTh Bo3myxa. AGCOJIIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.

Teépnoe Teno. Kpucramnmuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHnne w Kpucraums3auus. YJIENbHAs TEIUIOTA IUIABJICHUS.
CyOnmumarusi.

Hedopmanuu tBEpAOTO Tena. Pactsukenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruid.

TeroBoe paciupeHue KUAKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacupenre. AHTapMOHHM3M TEIUJIOBBIX KOJIeOaHMI YaCTHUIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIvpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue 3Heprun B ha30BbIX MEepexoaax.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTtHOe HaTspKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanmuapasie sBinenus. J[aBneHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlaruiaca.

TexHuyeckre yCTpPOWCTBA W TEXHOJOTHMYECKHWE TMPOLECCHl:  JKHUIKHE
KPHUCTaJLIbl, COBPEMEHHbBIE MATEPUAJIBI.

JHemoncmpayuu.

TerioBoe pacipeHue.

CBoiiCTBa HACHIIIEHHBIX MTAPOB.

Kunenune. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepeHure cuiibl TOBEPXHOCTHOTO HATSKEHMUSL.

OMBITHI C MBUTBHBIMU TIJIEHKAMMU.

CmauuBaHme.



Kanumisipabie siBneHusl.

Mo e HEHbIOTOHOBCKOM KHUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HArpeBaHus U IJIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

HaoGmronenue manbix qedopmarui.

Yuenuueckuit axcnepumenm, nabopamopnsie pabomot, npaKkmukym.

N3ydeHne 3akOHOMEPHOCTEN NCTIAPEHUS ) KUIAKOCTEN.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

M3ydeHne CBOMCTB HACBIIEHHBIX ITAPOB.

N3mepenne abCOMIOTHON BIaXHOCTH BO3/AyXa M OIIEHKAa MAacChl MapoB B
TIOMEILICHUH.

N3mepenne kordduirieHTa MOBEPXHOCTHOTO HATSXKEHHUS.

N3mepenue moayns FOHra.

HccnegoBanue 3aBUCMMOCTM  JeopMalud  pe3MHOBOro oOpasma  oT
MPUJIOKEHHOW K HEMY CHJIBI.

Paznen 4. JiexkTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noJe.

DIeKTpr3almsl Tell U €€ MPOSBICHHS. OJICKTPUUECKHAN 3apan. [Ba Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOOHUKHM, HAUAJIEKTPUKH U  MHOJYIPOBOJAHUKH.
DJIeMEHTapHbIM  3JIEKTPUYECKUA 3apsifl. 3aKOH COXPAHEHHUs SIEKTPUYECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. Todeunsle 3apsanbl. 3akoH KynoHa.

DnekTpudeckoe noJie. Ero neiicTBre Ha 3IEKTPUUYECKHE 3apsiibl.

Hamnpsoxk€nnocts  anextpudeckoro  mons.  [IpoOubrit  3apsin.  Jlunum
HaIPsHKEHHOCTH JIEKTPUUECKOTO Mojsl. OHOPOIHOE NEKTPUUECKOE MOJIE.

[ToTeHUIHAIBHOCTh 3JIEKTPOCTATHYECKOTrO MOJs. Pa3HOCTh MOTEHIMANIOB H
HarnpspbkeHne. [loTeHimanbHas sSHeprus 3apsiga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTreHnman 3nekTpocTaTuuecKkoro noiist. CBA3b HANPSX)KEHHOCTH TMOJS U pa3HOCTU
MOTEHIIUAJIOB JIJI1  DJIEKTPOCTATHUYECKOTO TMOoJid (KaKk OJHOPOJHOTO, TakK U
HEOJIHOPOJTHOTO).

[TpuHIMII CynIEPIIO3ULIUN FJIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHO# cdepnl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1o 00béMy mmiapa. [lome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUTOCKOCTU. KapTuHbl JMHUN HANpsHXKEHHOCTH OJTUX TOJEH W
AKBHUITOTECHIIMAIHHBIX TOBEPXHOCTEH.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM I10JIE. Y CIOBHE PABHOBECHS 3aPAJIOB.

JIMpAEeKTpUKHU B DJIEKTPOCTAaTUYECKOM noJie. Jusnextpuueckas
ITPOHUIIAEMOCTh BELIECTBA.



KoHaeHcaTop. DIeKTpOEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCThH IIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locienoBarenbHOe COEqMHEHNE
KOHJICHCAaTOPOB.

OHeprus 3apsyKEHHOT0 KOHJIEHCATOopa.

JIBrmxkeHHe 3apsyKEHHOM YacCTHUIIBI B OJHOPOJIHOM 3JIEKTPUYECKOM TOJIE.

TexHuyeckne yCTpOHMCTBA M TEXHOJIOTMYECKHUE TIPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETpP, DOJEKTPOCTAaTHUECKas 3allluTa, 3a3€MJICHHE DSIEKTPONPHOOpPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M IPUHLINI IEUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3APSKEHHBIX TUIACTHH.

Mopnensb anektpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOMCTBO U IEUCTBUE KOHAEHCATOPA IOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  JJIEKTPOEMKOCTH ILIOCKOTO KOHAEHCATOpAa OT  IUIOUIaJx
IJJACTHH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUYECKONU IPOHUILIAEMOCTH.

OHeprus 3J1eKTPUIECKOTO OIS 3apsKEHHOT0 KOHACHCAaTOpa.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit 3xcnepumenm, nadopamopnuie padbomaol, RPAKMUKYM.

OneHka Ccuil B3aUMOJICUCTBUS 3apsKEHHBIX TEIL.

Hab6nronenue npeBpailieHrs SHEPTUH 3apSHXKEHHOTO KOHJIEHCATOPa B YHEPTHUIO
W3JIyYEHHUS CBETOANOA.

N3ydeHne npoTekaHus TOKA B LIEIMH, COAEPKAIIEH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIIMAJIOB (HampsKEeHMsT) pu
IIOCJIEI0BATEIIBHOM COCIMHEHNN KOHIEHCATOPOB.

HccenenoBanne pas3psia KOHIEHCATOPA YePe3 PE3UCTOP.

Tema 2. Ilocmosanublil I1eKmpuuecKuil mok.

Cuna toka. [TocTOSHHBIN TOK.

VYcioBusl CymecTBOBaHUS MTOCTOSSHHOTO AJIEKTPUYECKOTO TOKA. McTOUHMKM
toka. Hanpsikenue U u D1C é.

3akon OMa Jy1s yyacTka 1enu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCHUMOCTh COIPOTHUBJIEHUS
OJHOPOAHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAAU IONEPEYHOIO CEYECHUS.
VY nenpHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COCIMHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBn€HHBIX AekTpuueckux emnei. [IpaBmia Kupxroda.



PaGoTa sanexTpudeckoro Toka. 3akon Jlxoyns—JIenna.

MOIIHOCTh 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIEIseMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTUBICHUE HCTOYHUKA TOKa. 3akoH Oma s
MOJTHOW (3aMKHYTOW) AJIEKTPUYECKOM 1enu. MOIIHOCTh HUCTOYHUKA TOKa.
KopoTtkoe 3aMbikanue.

KoHaeHcaTop B Lienu MOCTOSIHHOTO TOKa.

TexHuyeckre yCTpPOMCTBA W TEXHOJOTHYECKHME TIPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IIIEKTPUUECKON IHEPTUU.

Hemoncmpayuu.

N3mepeHne CUITbl TOKa U HATIPSKEHUS.

HccnenoBanne 3aBUCUMOCTU CHJIbI TOKA OT HAIpPSHKEHUS I PE3UCTOPA,
JIaMITbl HaKaJIMBAHUS U CBETOUO/A.

3aBUCUMOCTh COMPOTUBIICHUS HWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTONIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTHUBIIEHUS TTPU TOCTOSIHHOM
HaIpsHKEHUU.

[Ipsamoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TAIIBBAHUYECKOTO JIEMEHTA
1 OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco0sI coeruHeHNs] ICTOUHUKOB Toka, DJ]C Garapei.

HccnegoBanue pa3HOCTH MOTEHUIMAJIOB MEXIY IMOJIOCAMU MCTOYHUKA TOKA
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit 3xcnepumenm, nadopamopnuie padbomaol, RPAKMUKYM.

HccnenoBanre CMEIIAHHOTO COEIUMHEHUS PE3UCTOPOB.

N3mepeHne y1eabHOro CONPOTUBRIIEHNS IPOBOIHUKOB.

NccnegoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HaNpSOKEHUS JUIA  JIaMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npezena u3MepeHus amnepMeTpa (BoJbTMETPa).

N3mepenue D/1C v BHYTPEHHETO COMPOTUBIICHUSI ICTOYHHUKA TOKA.

Uccnenosanue 3aBucumoctd IJIC raibBaHUUECKOrO 3JIEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY IMOJIOCAMU MCTOYHUKA TOKA
OT CWJIbI TOKA B IIEIH.

HccnenoBanre 3aBUCMMOCTH TIOJIE3HOW MOITHOCTH MCTOYHUKA TOKA OT CHJIbI
TOKa.

Tema 3. Toku 6 paznuunsix cpeoax.

DneKkTpuyeckass MPOBOJAMMOCTb  PA3JIMYHBIX  BELIECTB.  DJIEKTPOHHAS
MPOBOAMMOCTH TBEPBIX METAIJIOB. 3aBUCUMOCTh COMPOTHUBJIECHUS METAIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



OnexTpudecKkuid TOK B BakyyMe. CBOKCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobcTBeHHas U npUMecHas IIPOBOJIUMOCTh
MOJIyIIpOBOJHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJIUTAX. INEKTPOIUTHYECKAS JUCCOLMALMS.
OnekTponu3. 3akoHbl Dapajes I FIACKTPOIIU3a.

DJNeKTpUYeCKUid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
paspsa. PazmuyHble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE ITPUMEHEHHE: Tra30paspsaHble
JamIbl, BJEKTPOHHO-Ty4eBas TpyOKa, MOJYHIPOBOJHUKOBEIE MPHUOOPHI: THO/,
TpaH3UCTOp, (POTOAMOJN, CBETOJMOM, TalbBaHHWKA, padUHUPOBAHUE MEJH,
BBIIUIABKA aJIFOMHUHMSL, 3JIEKTPOHHASI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh CONTPOTUBIIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 2stekTponuza dapanest.

W ckpoBoii pa3psas ¥ NpOBOAUMOCTD BO3/1yXa.

CpaBHEHHE TPOBOJUMOCTH METAJIJIOB U MOJTYTPOBOJIHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii akcnepumenm, nabopamopnuie pabomot, npaKmukKym.

HaOmronenue anextposusa.

W3mepenue 3apsiaa OJHOBAJIEHTHOTO HOHA.

HccnegoBanne  3aBUCMMOCTH  COINPOTHUBIICHHS  TEPMOpE3UCTOpa  OT
TEMIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOAA.

Pu3n4ecKuil MPaAKTUKYM.

Crioco0bl n3mMepeHust GU3NYECKUX BEJIMYMH C HUCIOJIb30BAHWEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTETBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX UM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
¢u3HUecKnX BEJIWMYMH, TPOBEPKA NPEIJIOKECHHBIX THMOTe3 (BBIOOpP U3 padoT,
OMHMCAHHBIX B  TEMAaTUYECKUX  paslierax  «YUEHHYECKHH  HIKCIEPUMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

Nzyuyenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSL ¢ YUETOM COJZIEpPKATEIbHBIX MEXIPEIMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMHUHU, T€Orpapuu U TEXHOIOTUH.

Mescnpeomemmnoie nonamus, C6A3aHHbIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: sBIICHUE, HaY4YHBIM (akT, runore3a, Qu3nyeckas BeJIMYMHA, 3aKOH,



Teopusi, HaONIOJICHHWE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abOpaTOpusl.

Mamemamuka: pelieHUE CUCTEeMbl YypaBHeHHMH. JluHeitHas QyHKIUS,
napaboia, rurepobona, ux rpaQuKyd U CBOWCTBA. TpUTroHOMETpUYECKUEe (HYyHKIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTops! 1 MX IPOEKINK Ha OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABI)KEHUE B KUBOH mpupoje, nupdysus, ocmoc,
TEII000MEH JKMBBIX OpPTraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpespbl,
yTUIU3alusg OHOOPTraHWYEeCKOTo TOIUIMBA JUIsl BBIPAOOTKH  «TEIJIOBOW» U
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSYKEHUE U KaWJLJISIPHbBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumusa: DUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJISIPHAs Macca, IOJIy4eHHE HAaHOMATEpUAJIOB, TEIUIOBBIE
CBOMCTBa TBEPABIX TEJ, KUIKOCTEH M Ia30B, KUJKHE KPUCTAILIIbL, AIEKTPUUECKUE
CBOMCTBA METAJIJIOB, JIEKTPOIUTHYECKAs JUCCOLMALMS, TAIbBAHUKA, dJIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpagpua: BnaxxHOCTH BO3yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABMKCHUN C UCIOJIb30BAaHUEM MEXAHU3MOB,
Y4€T CYXOro M OJKHJKOrO TPEHUS B TEXHHUKE, CTATHYECKHUE KOHCTPYKLHH
(KpOHILTENH, pemeéTyaTrble KOHCTPYKLUUH), UCIOIb30BAHUE 3aKOHOB COXPaHEHUs
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOI XOJIOAUIBHUK, KOHAULIMOHEP, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MAaTepuajoB, B TOM YHKCII€ HaHOMAaTepUajoB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTaTUYECKas 3alluTa, 3a3€MJICHHE JJIEKTPOIPUOOpPOB,
ra3opaspsAHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAJIbBAHUKA.

11 KITACC

Paznen 4. DnekTpoamHaMuKa.

Tema 4. Maznummnoe noe.

B3auMojieiicTBE€ TIOCTOSHHBIX MArHMTOB U TMPOBOJHUKOB C TOKOM.
MarautHoe mnosne. Bexkrop MarHuTHOM uWHAYKUMH. [IpuHOMD cynepro3uuuu
MAarHUTHBIX NOJIEN. JIMHUM MarHUTHOM MHIIYKIMH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYLIKU W
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, e€ HanTpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBICHUE U MOYJb. J[BUKEHUE 3apSKEHHON YaACTUILIBI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pa6ota cunbl JlopeHia.

MaruauTHoe nose B BeliecTBe. DeppoOMarHeTUKu, napa- U TMaMarHeTUKH.



TexHuueckne yCTPOMCTBA M TEXHOJOTHUYECKUE IMPOLECCHl: NPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AIIEKTPOMAarHUTOB, TeCTepP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KaptnHa  nuHWMA  WMHAYKOMA ~ MarHUTHOTO — IOJIA  MOJOCOBOTO U
MOJKOBOOOPA3HOIO MOCTOSIHHBIX MAarHUTOB.

KapTtuna mMHUI MarHuTHOM MHAYKIWH TOJIS JNIMHHOTO MPSAMOT0 NPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonenicTBue AByX IPOBOJAHUKOB C TOKOM.

Cuiia Ammnepa.

JlevicTBre cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

HabGmronenue qBr>keHUs MydKa 3JIEKTPOHOB B MArHUTHOM TT0JIE.

[TpuHuun JEUCTBHS 3JIEKTPOU3MEPUTEIILHOTO pubopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuit akcnepumenm, nabopamopnuie padomal, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISI HOCTOSTHHBIX MArHUTOB.

HccnenoBanue CBOMCTB eppOMArHETHKOB.

HccnenoBanne neMCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CHJIBI TOKA.

OnpeneneHne MAarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUSI CUJIbI AMIIEpA.

Tema 5. Inexkmpomaznumnasn uHOyKuusi.

SIBiieHME JNEKTPOMArHUTHOW MHAYKOMH. [lOTOK BEKkTOpa MArHUTHOU
uaaykiuu. OJIC uHAyKnuu. 3akoH SJEKTPOMAarHUTHOM HWHAykKuuu Dapajes.
Buxpesoe snektpuueckoe nosue. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBMKYLIEMCS B OJHOPOJHOM MarHUTHOM
ToJIE.

[IpaBuino JleHna.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTHM B IE€MU IOCTOSSHHOIO TOKA.
SABnenue camonnaykunu. J/1C camonHIyKIUY.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHnueckne YCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: MHAYKLIHUOHHAS
1I€4b, COJICHOM/I, 3aIATA OT JICKTPU3ALNUU TEJI IPU ABUKECHUU B MArHUTHOM I10OJIE
3emun.

JHemoncmpayuu.

HaOnronenue saBieHus 3JIeKTPOMarHiTHOM UHTYKIIUH.

UccnenoBanue 3aBucumoctd IOJIC HHAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHUTHOTO MOTOKA.



IIpaBuino JleHna.

[TameHrie MarHuTa B aJllOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuii 3xcnepumenm, nabopamophuie padbomasl, NPAKMUKYM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM UHIYKIUU.

Ornpenenenne MHAYKIUA BUXPEBOIO MArHUTHOTO MOJIS.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJIesIH JIEKTPOMAarHUTHOTO FeHepaTopa.

Pa3nen 5. Koie6anusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenbnas cuctema. CBOOOHBIE KOJIEOAHUSI.

IMapmonunueckue konedbanusi. Kunematnueckoe U JTUHAMUYECKOE OIKCAHUE.
DHEpreTUYecKoe ONMHCAHKUE (3aKOH COXPAHEHHUS MEXaHWYECKOH sHepruu). BriBon
JTMHAMUYECKOTO OMUCAHUsI TAPMOHUYECKUX KOJICOaHUM U3 UX HHEPreTUYECKOro U
KMHEMATUYECKOTO OMUCAHUS.

Amvmuntyna u ¢daza xosjebanuid. CBsI3b aMIUTUTYAbl KOJEOAHUM HCXOIHOU
BEJIMYUHBI C aMIUTUTYIaMU KOJIeOaHHi €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon u uactora koneOanuid. Ilepumom ManbiX CBOOOJHBIX KoJieOaHUIM
MaTeMaTU4ecKoro wmastHuka. [lepuon CBOOOMHBIX KOJEOAHUN MPYKUHHOTO
MasITHUKA.

[TonsiTue o 3aTyxaromux Kojaebanusx. BeiHyKaeHHbie kKonebanus. Pe3onanc.
Pe3onancHas xpuBas. BriusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
KaydeJil, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck KoaebaTeIbHOTO ABMKCHUS.

HaOnronenune He3aBUCUMOCTH MEPUOJIa MAJTbIX KOJIEOaHUM Tpy3a Ha HUTH OT
aAMILTUTYTBI.

HccnenoBanue 3aTyxaromuyx KojieOaHU 1 3aBUCUMOCTH ITEPHO/1a CBOOOTHBIX
KOJIeOaHMI OT COMPOTUBIICHHUS.

UccnenoBanue kojebaHWil Tpy3a Ha MAaCCUBHOM TIPYXHUHE C IIEJIbIO
dbopMupoBaHUS MPEACTABICHUN 00 MICATbHON MOJIETH IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS DHEPTUH NPU KOJeOaAHUIX TPy3a Ha TIPYKHUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Hab6nronenue pesonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomal, nPAKmMuKym.



W3mepenne mnepuoga CBOOOAHBIX KOJNECOAHWH HUTSIHOTO M MPYKUHHOTO
MasITHUKOB.

N3yyeHune 3aKOHOB ABMKEHUS Tella B X0JI€ KOJIEOaHUI Ha yIIPYroM MOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue 3HEPTUHN B IPYKUHHOM MasITHUKE.

HccnenoBanrie yObIBaHHS aMILTUTY bl 3aTYXaIOMUX KOJICOAHUIA.

HccnenoBanue BoIHYKICHHBIX KOJIEOAHUIA.

Tema 2. Dnekmpomaznumnole KoneoOanus.

Koneb6arenbupiii kOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOaHUS B
uaeanbHOM KosiebareabHOM KOHType. ®Popmyna Tomcona. CBA3b aMILTUTYIbI
3apsA/ia KOHAEHCATopa C aMIUIUTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUU B HJI€aTIbHOM KOJIEOaTEIbHOM KOHTYPE.

3aTyxaromme 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbIe
AIIEKTPOMATHUTHBIE KOJIEOaHUS.

IlepemeHHBII TOK. MOIIHOCTE IEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JNEUCTBYIOIEE 3HAUCHHE CWJIbl TOKA W HaNpsDKEHUs MOpU pa3udHou (dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunyconIabHBIA TNEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTU B LI€NU CUHYCOUJAIBHOTO NMEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsikxeHni.

Wneansubiii  Tpancopmartop. IlpomsBoacTBo, mepemadya u TOTpeOJICHHE
ANEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKUE PHUCKU TpU NPOU3BOACTBE JIIEKTpod3Hepruu. KynbTypa
MCII0JIb30BAHUS JIEKTPOIHEPTUU B IOBCEHEBHOM KU3HU.

TexHu4yeckre yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: JJIEKTPUYECKHUM
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpOINepe1ay.

Hemoncmpayuu.

CB0OOHBIE 2TIEKTPOMArHUTHBIE KOJICOAHHUS.

3aBUCUMOCTh YaCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumsuiorpaMmbl AIEKTPOMAarHUTHBIX KOJICOaHUH.

['eneparop He3aTyXaOMIMX JIEKTPOMArHUTHBIX KOJICOAHUI.

Mopenp 31eKTPOMAarHuTHOTO TEeHEPaTopa.

BriHy X eHHbIE CHHYCOUAAbHBIE KOJIEOaHusI.

Pe3ucTop, karynika MHIYKTUBHOCTH M KOHJIEHCATOP B LENU MEPEMEHHOIO
TOKA.

Pe3onanc mpu MoOCIEnOBATEIBHOM COCOMHEHHWH PE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

VY CTpoiicTBO M MPUHITUIT IEUCTBUS TpaHchopMaTopa.



Moaenb TMHAN 3TIEKTPOIIEpEIayuu.

Yuenuueckuii s3xcnepumenm, n1adopamopusie padoomot, nPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccnenoBanne nepeMEeHHOTO TOKa 4epe3 MOCIEA0BATEIBLHO COCAMHEHHBIC
KOHJICHCATOP, KaTYyIIKy U PE3UCTOP.

Hab6nronenue 37eKTpOMarHuTHOTO pe30HaHcA.

HccnenoBanre pabOThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpPOMAZHUMHbBLE B0JIHDL.

Mexannueckrue BOJIHBI, YCIOBUSI MX pacnpoctpaHeHus. [lomepeunsie u
MPOAOJIbHBIE BOJIHBL [lepuon, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJHBI.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpa)k€HUE, IPEIOMIICHHE, MHTepPEepeHInus U
nudpakIys.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IIyMoBO€E 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3ITy4YEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHast opreHTalusl BEKTOPOB B JICKTPOMArHUTHOM BOJTHE.

CoiicTBa  3JIEKTPOMArHUTHBIX BOJIH: OTpaKECHHUE, MpEJIOMIICHUE,
noJisipu3anus, HTepdepeHns U AU paKims.

[[Ikana 31€KTpOMarHUTHHIX BOJIH. [IpuMeHEHNE 3J€KTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paANOCBS3H U TENEBUACHUS. Pangrnonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEeH Cpeibl.

TexHudeckre yCTpOMCTBAa W MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbBIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-mneus,
yJIbTPa3BYKOBasl IMArHOCTUKA B TEXHUKE U MEIAUIIMHE.

Jemoncmpayuu.

OO6pa3oBaHHE U pacpOCTpaHESHUE MTOMEPEUHBIX U PO I0JIHHBIX BOJIH.

Komne06mromeecs Teno kKak HCTOYHUK 3BYKa.

3aBUCHMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHMIA.

HabGmroienre oTpakxeHus U IPeJIOMIICHUS MEXaHUYCCKUX BOJIH.

HaOmonenune uatepdepeHinu u 1uppakiimi MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yJIbTpa3ByKa U €ro IPUMEHECHHUE.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOW U
YaCTOTOM KojaeOaHHUid.

HccaenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXKECHHUE,
MpeIOMIICHUE, TTOSpU3anus, Tudpakius, UHTephepeHITHsI.

Oo6HapyxeHue HHGPaKpacHOTo U yJIbTPa(proIeTOBOTO U3ITYUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopuvie padoomot, nPAKMUKYM.



N3ydeHne nmapaMmeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacrpocTpaHEeHNsl 3ByKOBBIX BOJIH B 3AMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMONMHEHOE paclpOCTpaHEHNUE CBETA B OJTHOPOJHOMU cpene. JIyu cBera.
To4yeuyHbIN ICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue M300pakeHUil B
iockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHHS CBETa. AOCOTIOTHBIN TTOKA3aTelb
npenomieHuss. OTHOCUTENbHBIN NOKa3aTelpb npeaomiieHns. [1ocTosHCTBO 4acTOThI
CBETAa M COOTHOIICHHUE [JIMH BOJIH NPHU MEPEXOAE MOHOXPOMATHYECKOIO CBETa
4yepes3 TpaHully pasjziesia AByX ONTHYECKUX CpPE.

Xox nyueit B mpusme. Jucnepcusi cera. CioXHbIA cOCTaB OEOro CBETA.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTpaKCHHUSI.

CobOuparoue u pacceuBarompe JuH3bl. ToHkasg JnmH3a. DoKycHOe
paccTOsTHUE M ONTHYECKash Cujla TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOW c(epuyecKOl JIMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOIO
[TOKA3aTeIIs MPETOMIICHUS.

dopMysa TOHKOU JIUH3BI. Y BEJIMUYCHUE, 1aBAEMOE JIMH30U.

Xon Jy4a, MPOMIEAIIETO JIMH3Y IOJl MPOW3BOJBHBIM YIJOM K €€ TJIaBHOU
ontuueckoir ocu. IlocTpoeHrne wu300paKeHU TOYKM W OTpE3Ka NPsIMOM B
coOMpaKOIIMX U PACCEMBAIOIINX JTMH3AX U UX CUCTEMAX.

Ontuyeckue nmpudopsl. Paspemaromas cnocoOHOCTh. a3 kak ontuyeckas
cucreMa.

[Ipenenbr n(pUMEHUMOCTH T€OMETPUYECKOMN OTITHUKH.

BonnoBasi ontuka. Wurtepdepeniuss cBeta. KorepeHTHble HMCTOUHHKH.
VYcaoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTep(hEpEHIIMOHHON
KapTHHE OT [JIBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl KiacCHYecKUX
UHTEP(DEPEHIIMOHHBIX CXEM.

HNudpakus cBera. JudpakuuonHas pemérka. YclIoBUE HaOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB TIpU NAJE€HUU MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspu3zanus ceera.

TexHuueckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHI: OYKH, JIYIa,
MepucKom, QoTtoanmapaT, MUKPOCKOI, MPOEKIIMOHHBINA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



HccnenoBanue npeaomMieHus CBETA.

HaOmnroienue noaHoro BHyTpeHHEro oTpaxkeHust. Moielib CBeTOBOA.

UccnegoBanne Xoaa CBETOBBIX IIYYKOB YEpPE3 ILIOCKOMAPAIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBONCTB U300paKCHHI B JIMH3AX.

Mopenu MUKpocKoIna, TeJIeCKOona.

Habmronenune unrepdepeHiinm cBeTa.

HaOmnroienre 11BeTOB TOHKUX MIEHOK.

Hab6mronenune nudpaxium ceera.

N3yuenne nudpakiiMOHHOW PEIETKH.

Hab6mronenue qudpakiinoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HaOmnronenue noiasipu3aiu cBeTa.

[IpuMeHeHUE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepenune hoKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tomy4yenune n3o00paxeHus: B CUCTEME U3 TNIOCKOTO 3epKaJia ¥ JINH3HI.

[Tomy4yenune n300pakeHUsi B CUCTEME U3 JIBYX JINH3.

KoHcTpyrpoBaHue TeIeCKOMMYECKUX CUCTEM.

Hab6mrogenue nudpakunn, THTEpPEPEHLIUH U MOISPU3ALUU CBETA.

N3yueHne nosipuzaluu CBETa, OTPAKEHHOTO OT TOBEPXHOCTH IUAJIEKTPHKA.

N3yyenue nHTEpPEpEeHIINN JIA3ePHOTO U3TyUYCHUS HA IBYX IIETSAX.

HaOGmronenue qucnepcun.

HaOmronenue u ucciaegoBanve AMGPaKkIMOHHOTO CIEKTPa.

N3Mepenue I1rMHbI CBETOBOUM BOJIHEI.

[TomydyeHue criekTpa U3Iy4eHHUS] CBETOIMO/A MPU MOMOIIN AUPPAKITMOHHOM
PELIETKH.

Pa3nen 6. OcHOBBI crielIHAIBLHON TEOPUH OTHOCHTEIbHOCTH.

['pannupl  NPUMEHUMOCTH  KJIIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIeMAIbHOU T€OPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  wHTepBal.  [IpeoOpazoBanusi  Jlopenna.
VYcenoBue npuurHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJjIeHue
BPEMEHU U COKpAIIECHUE JJINHBI.

DHEPrus U UMITYJIbC PEIATUBUCTCKON YACTUIIBI.

CBsi3b MacChl C SHEPrUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MIOKOSI.



TexHuyeckre yCTpOWCTBA U TEXHOJOTMUECKHE MPOLECChl: CIYTHUKOBBIC
NPUEMHUKU, YCKOPUTENHU 3aPSYKEHHBIX YaCTHII.

VYyeHnueckuit SKCIIepUMEHT, 1a00paTOpHbIE PA0OThI, TPAKTUKYM.

Onpenenenrie UMIyJdbCa W OSHEPTUM  PEISATUBUCTCKUX  dYactuil  (TI0
doTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBasi ¢pusuka.

Tema 1. KopnycKyaapno-60iano860ii oyaausm.

PaBHOBeCcHOE TemIOBOE U3IyueHUE (M3JIydeHUE aOCOJIOTHO YEPHOTO TeEla).
3akoH cmenienns Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS ¥ UMITYIIBC (POTOHA.

®otoaddext. OnbiThl A. I'. CtoneroBa. 3akoHbl hoTodddexra. YpaBHeHUE
OitHmreitHa s potodddexra. «KpacHas rpanuiay Gorodrddekra.

JlaBnenue cBera (B YaCTHOCTH, JaBJICHHE CBeTa Ha aOCOIIOTHO
MOTJIONIAIONIYI0O M a0COJIOTHO OTpaXkawllyto moBepxHocTh). Ombitel I1. H.
JleGenena.

Bonnosele cBolicTBa yactull. Bonnsl ne bpoist. nvna BosHbl ae bpouns u
pa3Mepbl O0JAacCTH JIOKaIM3alUW JBWXKYyIIEWcs dacTuibl. KopmyckyispHo-
BOJIHOBOM ayanu3M. Jludpakiuys 37eKTpOHOB Ha KpUCTaJIaX.

Cneunduka nuzmepeuii B Mukpomupe. COOTHOLIECHUSI HEONpPeIeIEHHOCTEH
I'eitzenbepra.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE TPOLECCHL: CIIEKTPOMETD,
(doToseMEHT, (HOTONATUMK, TYHHEIbHBIA MHUKPOCKON, COJIHEYHasi OaTapes,
CBETOHO/I.

Hemoncmpayuu.

doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM TIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddekTa.

HccnegoBanne  3aBUCMMOCTH  CONPOTHUBIIEHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToano.

Conneunas O6arapest.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padbomaolt, nPAKMUKYM.

HccnenoBanme hoTope3ucTopa.

N3mepenne noctossHHOM [1manka Ha ocHOBe mccnenoBanus GoTodddexTa.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOIMO]] OT HAIIPSIAKEHUS.

Tema 2. @uzuka amoma.

OnpITEl MO HCCIEIOBAHUIO CTpOeHUs aroMma. IlmaHerapHas Mojeilb aroMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEpPExXoie aToMa
C OJTHOTO YPOBHs DHEPTMU HA IPYTOM.



Bunpl ciektpoB. CieKTp ypOBHEM SHEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHu4yeckue ycTpOWCTBA M TEXHOJIOTHYECKHE MPOLECCHI: CIEKTPAIBHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopnens onsita Pesepdopra.

Habnronenue TMHeYaThIX CHEKTPOB.

YCTpONCTBO U AEUCTBUE CUETUMKA NMOHU3UPYIOIIUX YACTHII.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomal, nPAKmMUKyM.

HabGmronenue mmHe4aToro CexkTpa.

HccnenoBanue crnekrpa pa3peKEeHHOr0 aTOMapHOTO BOAOPOJA U U3MEpPEHUE
nocrosinnoi Punbepra.

Tema 3. Du3zuka amommno2o A0pa u I1eMeHmMapHvIX Yacmuy,

Hyxnonnas mozens simpa ['eizenOepra—MBanenko. 3apsa siapa. MaccoBoe
qucio sapa. M30Tonst.

PanuoaktuBHOCTh. Aubda-pacmnaa. IJIEKTPOHHBIA M TMO3UTPOHHBIA OeTa-
pacman. ['amma-n3nyyeHune.

3aKOH paJMOAKTHBHOIO pacnajga. PaaumoakTUBHBIE HM30TOIBI B IPUPOJE.
CBolicTBa MOHM3HMPYIOUIETO M3IIyYEHHs. BiMsHHE pagnOaKTUBHOCTH HA KHUBBIC
opranusmbl. EctecTBeHHbIN QoH nznmydeHus. Jlozumerpus.

DHeprus CBsi3U HYKJIOHOB B sifipe. AnepHbie cuibl. Jlepekt macco sapa.

SAnepubie peakiuu. [lenenne u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YyOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTUYECKUE aCIEKThl pPa3BUTHUS
SAIEPHON SHEPTETUKH.

MeTtonbl perucTpalnu U UCCIEA0BAHNS JIEMEHTAPHBIX YACTHII.

DyHIaMEHTAIbHbBIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JICITOHBI.
[Ipencrasnenne o CtannaptHoi Moaenu. KBapk-ritooHHAst MOJEb aIpOHOB.

®usuka 3a npegenamu CTaHmapTHOW Monaenu. TéMmHas Martepuss U TEMHas
SHEPrusl.

EnuncTBO (hu3nyeckoil KapTUHBI MUpAa.

TexHuueckne yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCH: TO3UMETP, KaMepa
Bunbcona, siaepHbIi  peakTop, TEPMOSICPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHAs TOMOTpadus.

Yuenuueckuii a3xcnepumenm, nabopamopnuie padomal, nPpaKmuKym.

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3y4yenune nornomieHus 0eTa-4acTrIl aTFOMIUHUEM.

Pa3neu 8. D1eMeHTHI ACTPOHOMMH U ACTPOPU3UKHU.



Orarnbl pa3BUTHs acTpoHOMUU. [IpuKiagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. I[IpUMEHMMOCTh 3aKOHOB (U3UKH [JIsI OOBSICHEHUS MPUPOIBI
KOCMUYECKUX 00BEKTOB.

Metonbl acTpOHOMHUYECKHUX HccienoBaHuid. COBpEMEHHBIE ONTHYECKHE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bupa 3Bé3anoro neba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIMMOE
JBUKEHUE.

ConHeuHas cucrema.

Connue. Conmneunas akTUBHOCTb. MlcTrounuk sHepruu CoHIa v 3BE3I.

3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKH. J(Marpamma «CreKTpaabHbIA KJIacc —
CBETUMOCTB». 3BE31bl TJABHOM IOCIIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTb» JUIs 3BE3] IVIABHOW MOCIEAOBATEIILHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE NMPEJCTABICHUS O NPOUCXOXKIECHUU U 3Bosronuu CoJyHIa U
3BE31. DTambl >KU3HU 3BE3I.

Mnineunsin Ilyte — Hama [Nanaktuka. Ilonokenne u nBuxenue CosHOa B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
TaJIAKTHUK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa606sa. Pazberanue rajiakTuk.
Teopus bosbimoro B3psiBa. PenukroBoe uzinydeHue.

Macumrabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGnronenust 3B€3qHOr0 HeOGAa HEBOOPYXKEHHBIM TJ1a30M C MCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPHJIOKEHUH I ONpeneNeHus MOJI0KEHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO [aTy: OCHOBHbIE c03Be3ausi (CeBEepHOro NoJIylapus U SpKUe
3BE3/IBL.

HaGnronenuss B Ttemeckon JIyHbI, TIJIaHET, TYMaHHOCTEH W 3BE3IHBIX
CKOILUICHHM.

Du3nyecKuil NPaAKTUKYM.

Cnoco0bl u3MepeHust PU3NUECKUX BEJIMYUH C MCIOJb30BaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBenenne KOCBEHHBIX HW3MEPEHHUM, HCCIENOBAHUM  3aBUCHUMOCTEH
(¢u3MuecKuX BEIMYMH, MPOBEpPKA NPEAJIOKEHHbIX THNoTe3 (BbIOOp W3 pador,
OMHMCAHHBIX B  TEMAaTUYECKUX  pazlenax  «YUEHHYECKHH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MTPAKTUKYM).

O06o01maronee NOBTOPEHNE.



OO000uIeHNE U CUCTEMATU3ALMS COIEpKAHUS pa3leioB Kypca «MexaHHuKay,
«MomnekynspHas pu3nKa U TepMOJAUHAMUKA», « DIEKTpoAUHaAMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
puznka», «DIeMEHTBl aCTPOHOMHUU U aCTPOPUIUKIY.

Ponp ¢u3uku U acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOTHYECKOH,
COLIMAJIbHON M ATUYECKOM cepax AEsITENbHOCTH YEJI0BEKA, POb U MECTO (PU3UKU
Y aCTPOHOMHMH B COBPEMEHHON HAyYHOU KapTUHE MHpPA, 3HAUYCHHUE ONUCATEINBHOM,
CUCTEeMATU3HUPYIOMICH, OOBSICHUTEIPHOW W  MIPOTHOCTHYECKOW  (PyHKuMiA
(puznyeckoil Teopuu, posb GU3NUECKON TeOpuu B GOPMHUPOBAHUM IIPECTABICHUN
0 (u3MYeCcKOl KapTUHE MUPA, MECTO (PU3NUYECKONW KapTUHBI MHpa B OOILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeamerHbie CBSA3H.

N3yyenne kypca ¢usukum yriyonéHHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCA C YYETOM COJAEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Oorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnovie NOHAMUA, C6A3AHHBIE C U3YUECHUECM MEMOO0E HAYUHO20
no3HaHuA: SIBICHUE, HAY4YHBIA (PakT, TUnoresa, (pusmyeckas BEIWYMHA, 3aKOH,
Teopusi, HAONIOJACHHUE, OSKCHEPUMEHT, MOJCIUPOBaHHUE, MOJIENb, H3MEpPEHHE,
HOTPELIHOCTY U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaToOpusl.

Mamemamuka: pelieHUE CHUCTEMBI YypaBHEHUW. TpUTOHOMETpPUYECKUE
(YHKIIMH: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. BEKTOPBI M MX INMPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3yeMeHTApHBIX (GyHKUUWA. [Ipu3Haku NOMOOMS TPEYTrOJBHUKOB,
OTpeIeJICHHE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

Buonozua: >nexkrpuueckue SBICHHS B JKUBOM mpuUpojie, KoseOaTelbHbIe
IBWKEHUS B JKUBOM MPUPOAE, OKOJOTMYECKHME PHUCKU IIpU IPOU3BOACTBE
JJIEKTPOOHEPIUH,  DIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAIOUIEH  Cpenpl,
YJIBTPA3BYKOBasl JUArHOCTMKA B MEIWLMHE, ONTUYECKUE SBJICHUA B KUBOU
IPUPOLE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX
T€1, MEXaHU3Mbl O0O0pa30BaHUSl KPUCTALIMYECKON pPEMIETKH, CIEKTPaJbHBIMI
aHaIM3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX DY/,
dboTochEMKA 36eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE TMOCTOSHHBIX MArHHUTOB, 3JJIEKTPOMAarHUTOB,
ANEeKTpoJBUTaTENb IKOOM, reHepaTop MEPEMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JIMHUU 3JIEKTpOIEpeay, 3JI€KTPOJABUraTelb, pajap, paluonpUEMHUK, TEJIEBU30D,
antenHa, Ttenedon, CBY-meub, ynpTpa3BykoBasi AHArHOCTUKA B TEXHHKE,



HpOGKHI/IOHHBIfI arrapar, BOJIOKOHHAasA OIITUKA, COJTHCHHAA 6aTape>1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs SHCPTCTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIbTATBI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHUS yuyeOHOTrO mnpenMera «Dusnkay
JOJHKHBI OTPAXKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOUINXCs PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHX  YOEXIACHWH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA W ONbITA IESITEIBHOCTH B MPOILECCE pPealn3alii OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

IPAXKAAHCKOI0 BOCIIMTAHUSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3UIMM  OOy4YaroIIerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYETIOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOMN
OpraHH3allny;

e YMEHHE B3aUMOJICUCTBOBaTH C  COIMAJIBHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJOHTEPCKOM NESITEIILHOCTH.

NATPUOTHYECKOT0 BOCITUTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOM TpaKIaHCKOHU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU GU3UKHU U TEXHHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(hopMUPOBaAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MTOBEACHHUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HaHHUE JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTONYUBOIO OYAYILErO.

3CTETUYECKOI0 BOCIIUTAHUS:

e DOCTETHYECKOE OTHOIIEHHWE K MHPY, BKIKOYAsg OCTETHKY HAy4YHOIO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUS:



WHTEPEC K Pa3audHbM chepaM MpodecCHOHATBHON ACSITENHHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOW ¥ TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BRIOOp Oyymiel Mpodeccuu U peaaTn30BhIBATh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BaHUIO B
o0nacTu GU3HKHU Ha TPOTSHKEHUN BCEH KU3HH.

IKOJIOIHIE€CKOTI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHHUE W OCYLIECTBJIEHUE JICWCTBUM B OKPYXKAIOLIEH CpeAe Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEIIOBEUECTBA;
pacUIMPEHHE OMbITA JESITEIBHOCTH 3KOJOTMYECKOW HAIpPAaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

HEHHOCTN HAYYHOI'0O MO3HAHHUSA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UICCKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOW JIEeSITEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
HM3y4eHHUs] (PU3BMKH OCYIIECTBIATh IMPOEKTHYI0 M HCCIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE yUeOHbI€e 1eHCTBUSA
Bba3oBble Jiornyeckue 1eicTBHA:

CaMOCTOSITENIbHO  (DOPMYJIMpPOBaTh W aKTyaJU3UpOBaTh  MpoOsieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

OTIPEICIATh LENN NEeATeILHOCTH, 3a/1aBaTh MapaMeTpPhl U KPUTEPUU HX
JTOCTHKEHUS;

BBISIBJISITH  3aKOHOMEPHOCTH ¥ TPOTHBOPEYHS B  PacCMaTPHUBACMBIX
(bU3UYECKUX SIBICHUSX;

pazpabarbiBaTh IJIaH PEIICHUS TPOOIeMbl ¢ YUETOM aHAIN3a UMEIOLIUXCS
MaTepHaIbHBIX M HEMAaTePHUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSITEILHOCTh, OIEHUBATH COOTBETCTBHE
PE3YNBTATOB LIEJISIM, OIICHUBATh PUCKHU MOCIIC/ICTBUN JeATEILHOCTH,
KOOPJMHUPOBATh M  BBIOJHATH pabOTy B YCIOBUAX PEaBLHOTO,
BUPTYAJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble uccienoBarejbCcKue 1eMCTBUSA:

BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU TIOHATHUSMHU U METOJAAMH
(bu3nYeCcKO HAYKH;



BJIaJeTh  HaBBIKAMU  Y4€OHO-HCCIEAOBATEIbCKOM M MPOEKTHOU
NESATEIIBHOCTH B 00JIaCTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY IIOMCKY METOJOB pelIeHus 3a1ad  (pU3M4ecKoro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJIAJETh BHUAAMH JI€ATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAaHUS, €ro
UHTEPIIPETALUU, TPEOOPa30BaAHNUIO U IPUMEHEHHUIO B PA3INYHBIX yUCOHBIX
CUTyalUsiX, B TOM YHUCJI€ NPU CO3JAHUU YYEOHBIX MPOEKTOB B 00JIacTH
bu3uKY;

BBISIBIISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3y €€ pelIeHus, HaXOAWTb apPryMEHThl Ui
JTIOKa3aTelIbCcTBa CBOMX YTBEP)KICHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHAIM3UPOBAaTh IIOJyYEHHBIE B XOJ€ PEUICHUS 3aJa4d pPe3yJIbTarThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJayud B 00pa3oBaTEIbHOU
JESTEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (PU3UKU;

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;
YMETh TIE€PEHOCUTh 3HAHUS MO (U3UKE B NPAKTUYECKYIO O0JIACTh
KU3HEIEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTeH;
BBIJIBUTaTh HOBBIE UJIEH, MPEIaraTb OpUrHHAIbHbBIE TTOJIXO0/IbI U PEILIECHUS;
CTaBUTb IPOOJIEMBI U 3a/1a4H, JOMYCKAIOLIUE aIbTePHATUBHBIC PELICHHUS.

Pab6ora ¢ undpopmanmeii:

BJIa/IeTh HaBbIKAMHU MOJIyuyeHUs MH(pOpMauuu (PU3HUECKOTrO COJEpKaHus
U3 UCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIIATH IOMUCK,
aHalu3, CUCTEMATHU3alUI0 W HHTEPHpPETAlUi0 HWHPOPMALMHU PA3TUYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLICHUBATh IOCTOBEPHOCTH MH(OpMALINH;

UCIIOJIb30BaTh CpPEACTBa HMHGOPMALMOHHBIX W  KOMMYHHMKAIIMOHHBIX
TEXHOJOTUA B  PEIICHHMM  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX H
OpPraHM3allMOHHBIX 3a/ady C COONIIOJIEHHEM TpeOOBaHUN SPrOHOMHUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, PECypcOCOEpeKeHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COAEP)KaHUS B Pa3IUYHbIX (hopmarax c
yu€TOM Ha3HayeHUs WHGOpPMalMKW M IEJIEBOM ayAUTOpUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YaTIU3ALINH.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE AeCTBUS:



OCYIIECTBIATh OOIIeHWe Ha Yypokax (GU3MKM W BO BHE-YPOUHOI
NESITETbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIUKTHI,

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMaHIHOM U
VHIUBUIYAIBHON paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX ACHCTBHIA C yu€TOM OOILIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JI€ATEIBbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS N0 €€ JOCTHKEHUIO: COCTaBIIATH ILJIaH
NEHCTBUM, pacpeenaTh pojid ¢ y4éTOM MHEHUH y4aCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHOU PadOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHHKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEW C TO3UIMH HOBH3HBI,
OPUTHHATBHOCTH, MPAKTUYECKOI 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPAaTErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyalusiX, MpOSBIATH  TBOPYECTBO U  BOOOpakeHHe,  ObITh
UHUIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO  OCYIIECTBIISATh IMO3HABATENbHYIO JCSATEIBHOCTh B
obmacth (GU3MKH W aCTPOHOMHH, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTABJIATh TUTAH PEIICHUS PAaCUETHBIX M KauyeCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPAKTUYECKOH pabOThI ¢ yUETOM HMEIONTUXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUIA;

JIaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacmmpsTh ~ paMKd ~ y4eOHOro  TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

JenaTh OCO3HAHHBIA BBIOOp, apryMeHTHUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHUEC;

OIICHUBATH IPHOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAHMIMH B 00JaCcTH
(GU3UKHM, TMOCTOSHHO IOBBIIIATH CBOM 00pa30BaTENbHBIM W KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTpOJ'Ib, SMOLIMOHAJIbHbIN NHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAI[MIM, BHOCUTb KOPPEKTHUBBI B AEATEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH TIO3HABATEIHHOM pediIeKcHr Kak OCO3HAHHS
COBEPIIIAEMBIX JIEICTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBAHUM;

HCIIOJIB30BaTh MNpUEMBI peduiekcuu JJi1 OLIEHKU CHUTyalluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO KX
CHIKCHHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTBI JIPYTUX IIPU aHAJIU3E PE3YyIbTATOB
JICSATCIBHOCTH;

IPUHUMATH ce0sl, MIOHUMAas CBOM HEAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IPU aHAJIU3E PE3YyIbTATOB
JICSATCIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKHU.

B mpomecce mocTKeHUS JMYHOCTHBIX PE3YIbTaTOB OCBOCHUS MPOTPAMMBI T10
bu3uke 9 YPOBHS CpPEIHEro OOmero oO0pa3oBaHHus Yy OO0ydYaromMXcs

COBEpIICHCTBYETCS HMOIIMOHATBHBIN WHTEIJICKT, IPEeIoJIararouii
c(hOpMUPOBAHHOCTH:
e CaMOCO3HaHWUS, BKJIIOYAOIIETO  CMOCOOHOCTh  TIOHMMaTh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTUSI COOCTBEHHOU
AMOILIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOpPETyJIMPOBaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJAEHUE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIIMOHAJIBHBIM WM3MEHEHUSIM U MPOSBISATh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTMBALIMH, BKIIFOYAIOIIEH CTPEMIICHHE K JOCTUKEHUIO LEIH
U yCIlieXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE E€HCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHU, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh  3MOLIMOHAJIBHOE
COCTOSIHME JpPYTUX, YYWUTHIBATh €ro MpPH OCYIIECTBICHUU OOIICHUS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOLIMX  CIIOCOOHOCTH  BBICTPAMBATh
OTHOUIEHUS! C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSIBISATH HMHTEPEC H
paspemiaTh KOH(QIUKTHI.

I[MTPEJIMETHBIE PE3YJIbTATHI



K xonmy oOyuenus B 10 knacce mpenMeTHbIE pe3ylbTaThbl Ha YIIIyOJIEHHOM
YPOBHE JI0JIKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy 00YYaIOIIUXCSl YMEHUI:

MOHUMATh POJb (U3UKA B OKOHOMHYECKOW, TEXHOJOTUYECKOH,
IKOJIOTUYECKOM, COLMANbHOM U 3ITUYECKOM cdepax AesITeNbHOCTU
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAy4YHOU KapTHHE MHUPA,
3HAQUYEHHE OMHCATEIbHOM, CHCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
NPOTHOCTHYECKOW  (PyHKIUN  (HU3UYECKON TEOpuM —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU ¥ TEPMOIAWMHAMHUKH, POJb (U3UUIECKON TEOPHUH B
(dbopMUpOBaHNY TIPENICTABICHHA O PU3NIECKON KapTUHE MUPA;

paznuyaTh YCIOBUSL TPUMEHUMOCTH MOJenel (QU3HUecKuX Teln H
MpOIIECCOB (SIBJICHUI): HHEpIUalIbHAasi CUCTEMa OTcuéra, aOCOJIOTHO
TBEpIOE TEJIO, MATEpHAIbHAs TOYKA, PABHOYCKOPEHHOE JBHKCHHE,
CBOOO/JHOE mMajeHue, abcoNoTHO yrpyras aedopmaius, abCOTIOTHO
yHIpyroe u abCoNMOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJEIIN ra3a, )KUJKOCTH
U TBEPAOTO (KPUCTAILUTMYECKOT0) Teja, UACAIbHBIN ra3, TOUSUHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIUI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANMM3UPOBaTh M OOBACHATH MEXAaHWUYECKHUE TIPOIECCHl W  SBJICHMUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBMXKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHus [amuies uisi CKOPOCTH M TEpEMEIEHHS,
3akOHbl HbIOTOHA, TPUHIMII OTHOCHUTEIBLHOCTH [l 'anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPTUHU, CBS3b PabOTHl CUJIBI C M3MEHEHHEM MEXaHHUYEeCKOW JHEpPTruw,
yCIIOBUSI paBHOBECUS TBEPJAOrO Tena), MPU STOM  HCIOJIb30BAThH
MaTeMaTU4YecKoe BBIPAKECHHE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB: Mpeodpa3zoBanuii ['anmies, BTOporo
U TpPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMMIyJibca U
MEXaHUYECKOI IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh M OOBSCHATH TEIUIOBBIC TIPOIIECCHI U SBJICHUS, UCTIONb3YS
ocHoBHble mojyoxkeHus MKT wu 3akoHB MoONEKyIsipHOU GU3UKHA W
TepMOJUHAMUKU (CBA3b JAaBJIEHUS UJEAJbHOIO Tra3a CO CpeIHeu
KUHETUYECKOU DHEPTrUEH TEIUIOBOTO JBWXKEHHUS W KOHUECHTPAUMEHW €T0
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPruei TEMIOBOTO ABUKEHHS €r0 YacCTHll, CBSI3b JIaBJICHUSI UJ€ATbHOIO
raza ¢ KOHLEHTpauued MOJIEKYJ M €ro TeMIlepaTypoil, ypaBHEHUE
MenneneeBa—Knanepona, nNepBbIM 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIOIb30BaTh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBaTh U OOBICHATH DJIEKTPUUECKHE SIBJIICHUS, HCIIOIb3YS
OCHOBHBIE TOJIOKEHUS U 3aKOHBI 3JIEKTPOJAMHAMHUKU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KymoHna, NOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TOJI, MPUHLMI CYNEPIO3ZUIUU AIEKTPUUECKUX
MOJIEN, TP ATOM YKa3blBas YCIJIOBHS NMPUMEHHMOCTH 3akoHa KyioHa, a
TaK)K€ IMPAKTUYECKH BAJKHBIE COOTHOLIECHHS: 3aKOHbI Oma JUIsl ydacTka
LHENA W U1 3aMKHYTOM JJIEKTpUYECKOW uenu, 3aKkoH Jlxoymnsa—Jlenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTpoIn3a);

ONHKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIOJIb3Ys] BEIUYHMHBI:
nepeMeNIeHNe, CKOPOCTh, YCKOPEHHE, UMITYJIbC TENa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIbI, [aBJI€EHWE, MOTECHUUAJIbHAs »JHEPrus, KUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CHJIbI, LIEHTPOCTPEMHTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CUia YIPYTrOCTH, CHJIA TPEHUS, MOIIHOCTD,
SHEpPrusl B3aUMOACHCTBUS Tena ¢ 3eMiéid BOMM3M €€ IOBEPXHOCTH,
HEprus ynpyro gedopmanuu  MOpPYKUHBI, KOJUYECTBO TEIUIOTHI,
abCoOIOTHAsg Temreparypa Tena, padoTa B TEPMOJWHAMHKE, BHYTPEHHSIS
SHEpPrusl WUACAIBHOTO OJHOATOMHOrO Ta3a, paboTa HIeallbHOTO Tasa,
OTHOCUTEJIbHAsA BJIAXHOCTH Bo3ayxa, KIIJ[ wuaeambHOro TemioBoro
JBUTATEJIS; IEKTPUUECKOE M0JIE, HANPSHKEHHOCTD AJIEKTPUYECKOrO IMOJI,
HaMpsHKEHHOCTh MOJIS TOYEYHOTO 3apsja WIM 3apsDKEHHOro Iapa B
BaKyyM€ M B JAMDJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO MOJH,
pa3HOCTh  MOTEHIMAJIOB,  3JIEKTPOJBMXKYIAs CHJIa, CHJa  TOKa,
HaIpSDKEHUE, MOIIHOCTh TOKA, JJIEKTpUYecKas €EMKOCTb IIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIIEHHE Y4YacTKa LENU C MOCJIEI0BaTEIbHBIM U
napajieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS SIEKTPUUECKOTO MO
KOHJICHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PU3MUECKUX  SBJICHHM:
MEXaHUYECKOE [IBHJKEHHE, TEIUIOBOE JBW)KEHUE YacTULl BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, nuddy3us, ucrapeHue,
KUIEHUE U KOHJEHCAIUs, MJIaBJICHUE U KPUCTAIIM3allKs, HAPABJIEHHOCTh
TEIIoNepeaum, IEKTpU3aus Tell, SKBUIIOTEHIMATBHOCTh MTOBEPXHOCTH
3apsKEHHOT O TPOBOIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUUYHUHBI OT
APYrol C  HCIOJb30BAHMEM  IMpPSAMBIX  M3MEPEHUM, IIPU  ITOM
KOHCTPYHpPOBATh YCTaHOBKY, (UKCUPOBATh pPE3yJabTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHJIE TpaPUKOB C Y4ETOM



a0COJIFOTHBIX MOTPEUTHOCTEN U3MEPEHUM, JIeNIaTh BBIBOBI MO pe3ysibTaTaM
UCCJIEIOBAHMUS;

MPOBOJAUTh KOCBEHHBIE H3MEpEHUs] (DU3UYECKUX BEIUYUH, MPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHHUs, OIEHHWBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOJAUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: TIIAaHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEeJIOKEHHOU
TUIIOTE3HI;

coOJr01aTh MpaBuia 0€30MacHOro Tpy/la MPU MPOBEJICHUN HCCIEA0BaHUM
B paMKax Yy4eOHOro OKCIEpUMEHTa, TNpaKTUKyMa U  y4eOHO-
MCCIIEIOBATENIbCKOM M TPOCKTHOM JEATEIIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJa4d C SIBHO 33JaHHOM W HESIBHO 3aJaHHOU
bu3MUecKoi MOJENbI0: Ha OCHOBAHHWM aHajin3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (U3MUECKOM MOJENH, OTBeYaronel TpeOOBaHUSIM —3ajayH,
NPUMEHSIThL  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
bU3MYeCKUX TEOpUN MpPH HCHOJb30BAHUM MAaTEeMaTUYECKUX METOJIOB
peLIeHUs 3a/1a4, IPOBOJUTH PACUYETHl HA OCHOBAHUHM UMEIOIIUXCS TAHHBIX,
aHaJIM3UPOBAaTh PpE3yJbTaThl U KOPPEKTUPOBATh METOAbl PEUICHUS C
Y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemaTh KayeCTBEHHBIE 3aJauM, TPeOyIolue MPUMEHEHUsS 3HaHUN U3
Pa3HBIX pa3lie]ioB Kypca (GU3MKH, a TAKXKe MHTErpalluy 3HaHUN U3 APYTUX
MpPEAMETOB €CTECTBEHHO-HAyYHOTO IIMKJIA: BBICTPauMBATh JIOTHYECKYIO
LEMOYKY PacCyXJICHUM ¢ OMOPOM Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTHYECKHUX MPOIECCOB;

NPUBOJIUTHL MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKH, B OOBACHEHHE MPOLECCOB OKPYKAIOIIETO
MHUpAa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OIICHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
JEATEIbHOCTH YEeJIOBEKAa, CBSI3aHHOM C (PU3MYECKUMHU IIPOIIECCaMU, C
MO3UIIMHI IKOJIOTHUECKON 0€30MacHOCTH, PEACTaBICHUN O pallMOHAIBHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIIOJIb30BAHUU JOCTUKEHUN
HAyKM M TEXHOJIOTMH ISl JaJbHEHIIEro pa3BUTUSI UYEJIOBEUECKOTO
00I11eCTBA;



OPUMEHATh pa3IuyHble CocoObl paboThl ¢ MH(OpMAIE (PU3NIECKOTO
COJEpKAaHUS C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU TOM HCIOJIb30BaTh COBPEMEHHBIE MH(POPMAIMOHHBIE
TEXHOJOTMM JJI1 TIOUCKa, NepepalOTKM U NPEabsBICHUS Y4YEOHOH W
HAYYHO-TIOMYJISIPHON HH(OpPMALNU, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UpOBaTh  MOJIy4aeMyro  HMHQOpMAIMI0 U  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCSA 3HAHUM, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUH;

MPOSIBIISATH OpraHU3aIMOHHBIC u MO3HABATEIIbHbIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHHsT HOBBIX 3HAHMA B  TpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIETOBATENLCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3INYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAITMOHATFHO PACTIPEACIISATh ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallMsX, aJIeKBAaTHO OIICHWBATHh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIISATE MOTUBALUIO K Oyaymied npohecCHOHAIBbHON AESITENbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonmy oOyuenust B 11 knacce mpenMeTHbIE pe3yibTaThl Ha YriIyOIEHHOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

MOHUMATh POJIb (U3UKH B  SKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIIMATILHOM M 3THYECKOM cepax AesTeTbHOCTH YEJIOBEKA, POJIb U MECTO
(GbU3UKM B COBPEMEHHOW HAy4YHOW KapTUHE MHpA, POJb aCTPOHOMHUHU B
IPAKTUYECKOM  JICSITEJIbHOCTH 4YEJOBEKAa W  JAJbHEUIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHUH, 3HAUEHUE OIMHCATENIbHOMN, CHCTEMATU3UPYIONIEH,
OOBSCHUTETFHON M MPOTHOCTUYECKOW (YHKIMA (PU3UYECKONW TEopuu —
ANEKTPOAMHAMUKH, CIEHUAIBHOM TEOPUU OTHOCUTEIBHOCTU, KBAHTOBOM
bu3uKky, posib QU3nYecKor Teopur B (POPMUPOBAHUM MPEACTABICHUNA O
bu3nYecKoi KapTHHE MHUPA, MECTO (PU3UIECKON KapTUHBI MHpa B O0IIEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
pazinyath YCJIOBUS TMPUMEHUMOCTH Mojelied (PU3MUeCKux Tel M
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE DJJICKTPUUECKOE U  OJHOPOIHOE
MarHuTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHusl, MAaTeMaTUYECKUM MasITHUK,
WJICAJIbHBIN TPYXUHHBIA MasTHUK, TAQPMOHUYECKHUE BOJIHBI, WUJICATbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJCJICH aTOMa, aTOMHOTO sIpa U
KBAHTOBOM MOJICIU CBETA;

paznuyath yCcioBHUs (TpaHMIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIHMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC MPOIECCHI U SBIICHHS,
UCIIOJIb3Yd OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JJIEKTPOJAWHAMUKU U
CHEIMaIbHOW  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHus
ANEKTPUYECKOro  3apsaa, cwina Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlenma, cBsizp  DJIC
CAMOMHJYKIIMM B OJEMEHTE »HJICKTPUUYECKOM I1EMU CO CKOPOCTHIO
U3MEHEHHUS]  CHJIbBl  TOKAa,  IOCTYyJIaTbl  CHEUUAJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAM3UPOBATh U OOBSICHATH KBAHTOBBIC TIPOIIECCHI U SIBJICHHUS, UCIIOJIB3YSI
MOJIOKEHUSI ~ KBAaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  UIA
doToapdexra, mnepBblid W BTOpoM mocTydarsl bopa, TpUHIUO
COOTHOIIIEHMsI HeompeaenéHHocTed ['elizeHOepra, 3aKOHBI COXPAHEHMSI
3apsiA0OBOTO M MACCOBOTO YHCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, HUCMOJb3Yysl BEIUYUHBI:
HaNpsHKEHHOCTh AJIEKTPUYECKOTO MOJIsl, MOTEHITUAT JIEKTPOCTATHYECKOTO
MOJIsl, PA3HOCTh IOTEHUHAJIOB, JJICKTPOJABWXKYILAS CHJIA, HHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIiepa, UHIYKTUBHOCTbD,
ANEKTPOABUKYIIAS CHUJIa CAMOUHIYKIHUHM, SHEPrUs MAarHUTHOTO TMOJs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUNA HWMIYJbC, TOJHAS DHEPrusl,
DHEPrus TIOKOS CBOOOJHOW 4YAaCTUIIbI, DHEPrUs M HUMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATh  OCOOCHHOCTH  MPOTEKAaHUS  (PUBUUYECKUX  SBJICHUMA:
AJIEKTPOMArHUTHASL UHIYKIIHUS, CAMOUHIYKIIUS, PE30HAHC, NHTEphEepEHITUs
BOJH, Audpakius, JIUCIEpCHsi, TOJIHOEC BHYTPEHHEE OTPaKECHHUE,
dboroanektpuueckuii 3hdext (pororddekr), anbda- u Oera-pacnajsi
anep, raMMa-u3lydeHue snep, (Ppu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OTPENIENATh HAMpaBJICHUE WHAYKIIUM MarHUTHOTO TMOJII IPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300paKEHUE, CO3/]aBaEMOE TIJIOCKUM 3€pKajioM, TOHKON JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSITH OCHOBOIIOJIATAIONIUE ACTPOHOMUYECKHUE TMOHATHS, TEOPUU U
3aKOHBI JJI1 aHalim3a ¢ OOBACHEHUS (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3NHBIX CUCTEMAX, B MEKTaJaKTHUUYECKOU
cpeje; ABHMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH WCCIICIOBAHWE 3aBUCUMOCTEH (PU3WYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUN, IMPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUPOBATh pE3yJdbTaThl TOJYYCHHOW 3aBUCHUMOCTH



¢usznyeckux BeMMYUH B BHIE TIpadukoB C YYETOM aOCOIMIOTHBIX
NOTPEIIHOCTE  M3MEPEHUH, JenaTb  BBIBOJABI IO  pe3yibTaTaM
UCCIIEI0BaHMS;

IPOBOJNUTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYUH, INPU ITOM
BbIOMpaTh ONTUMAIBHBIA METOJ U3MEPEHHsI, OLIEHWBAaTh a0COJIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOANUTDH OMBITHI 110 MPOBEPKE MPENTIOKEHHOW TMIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIEPUMEHTANIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJy4YEeHHBIE PE3YNbTaThl U JENaTh BBIBOJ O CTAaTyce MPEAIOKEHHOM
TUIIOTE3BL;

OTHCHIBATh METO/IbI [TOJIyUYE€HUSI HAYYHBIX aCTPOHOMHYECKUX 3HAaHUM;
coOJiroaTh TpaBUiia 0€30MacHOTO TPYy/la MPU MPOBEICHUN UCCIEIOBAHUN
B paMKax Yy4YeOHOro DSKCIEpUMEHTa, NpPaKTUKyMa U  Yy4yeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOW JIESITENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pematb pacy€THbIE 3aJayd C SIBHO 3aJJaHHOM W HEABHO 3aJaHHOMN
¢u3znyecKkoil MOJENbl0: Ha OCHOBAaHMM aHajlu3a YCJIOBMS BBIOUpPATH
dusznyeckue MoJend, OTBEYaroIlne TpeOOBaHMSIM 3alady, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3NYECKUX TEOpU
OpU  HCMOJb30BAaHUM MaTEeMaTHMYECKUX METOJOB peIlIeHus 3anad,
IPOBOANUTH PacuéThl HA OCHOBAaHUM MMEIOIIMXCS JTaHHBIX, aHAJIM3UPOBATh
PE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YIETOM TOTYyYEHHBIX
pE3yIbTaTOB;

pemath KadyeCTBEHHBbIC 3a7aud, TpeOyrolnue NpPUMEHEHHUs 3HAHUN Wu3
pa3HbIX pa3zeioB Kypca GU3MKH, a TaKKe UHTErpaluy 3HAaHUM U3 Ipyrux
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHUKJA: BBICTpaMBaTh JIOTHYECKYIO
[ENOYKY pacCyKJIEHUI C ONMOPOi Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKMX U 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHAJIM3UPOBATh M OIICHUBATH MOCJEACTBUS OBITOBOIM M MPOU3BOICTBEHHOU
JESITEIIbHOCTH YEJIOBEKa, CBA3AaHHOW C (PU3WYECKUMH TPOIECCaMU, C
MO3UINI KOJOTHYECKON 0€30MacHOCTH, MPEJCTABICHUN O PalliOHATIEHOM
IPUPOJIOTIONIB30BAHUH, @ TAK)KE€ PAa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUIM



HAyKH W TEXHOJOTUW IS JadbHEHIIEro pa3BUTHS YEIOBEUYECKOTO
00I1IeCTBA;

IPUMEHATH pa3jHyuHble CIOCOObI paboThl ¢ MH(OpMAIHe PU3UIECKOTO
CONepKaHUsI C MCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHI, TPH 3TOM HCIIOJIb30BaTh COBPEMCHHBIC WH(DOPMAIMOHHBIC
TEXHOJIOTMH JUIS TIOMCKa, IepPepabOTKH M MPEAbSIBICHUS YYCOHOW U
HAyYHO-TIOMYJIAPHOM MH(DOPMAIUHU, CTPYKTYPUPOBAHUS U MHTCPIIPETAIIUN
uH(hOpMAIUK, TOMYYEHHON W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHICCKU
aHANMM3UPOBATh  MOJy4aeMyr0  HH(pOpManuiO W  OIEHWBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIONIUXCS 3HAHUH, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUU;

TIPOSIBIISITH OpraHU3aIMOHHbIE u MMO3HABATEIIbHBIE YMEHUS
CaMOCTOATEILHOTO  NPHOOPETEHUS  HOBBIX 3HAHWW B  IpoIiecce
BBITIOJTHCHUS IPOCKTHBIX U y9€OHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TPYyIIE C HCIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIBLHO PACIPENEIATh ACITEIbHOCTD
B HECTAaHJAPTHBIX CUTYalMsIX, aJeKBaTHO OIICHWBATH BKJIAJ Ka)XJOTO W3
YY9aCTHHKOB TPYTIIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymiel npodeccuoHanbHOU ASSTEIbHOCTH TI0
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3aesioB 1 TeM (uudposbie)
KonTpouabnsie | IlpakTuyeckue
n/n NporpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Paznea 1. HAYUYHBIA METO/I IO3HAHUS ITPUPOIbI
11 HayuHslii MeTO1 TO3HAHUSI IPUPOIBI 6
Htoro no pazgeny 6
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnaaMuka 10
2.3 Craruka TBEpOTrO TEna 5
2.4 3aKOHBI COXpaHEHUS B MEXaHUKE 10
Hroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJNHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKMHETHYECKOM TEOpUN 15
3.2 Tepmonnuamuka. TennoBble MallliHbI 20
33 ArperatHble cocTosiHus BeecTBa. da3oBbie 14 1
Hepexo/Ibl
Hroro no pazneny 49
Paznen 4. JIEKTPOAUHAMUKA
4.1 DIIEKTPUUYECKOE T0JIEe 24
4.2 [1oCTOSIHHBIN AJIEKTPUUECKHI TOK 24




4.3 Toku B pa3IM4HBIX cCpeaax 6
Hroro no pazneny 54
Paznen 5. PUSHUYECKUMN TPAKTUKYM
51 du3nYecKuil MPaKTUKYM 16 16
Hroro no pazneny 16
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanuecTBO 4acoB DJIEKTPOHHbBIE
HaunmeHnoBanue pa3aeioB U TeEM nuppoBbIE
Ne i/t P Konrtpoasnbie | IIpakTnuyeckue (ubp )
NMPOrpaMMbl Bceero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypcbl
Paznean 1. JIEKTPOINHAMMUKA
11 MarauTtHoe 1oJe 14
1.2 DJIEeKTpOMarHuTHasi UHAYKLUS 13 1
Htoro no pazgeny 27
Pa3znen 2. KOJJEBAHUS U BOJIHbBI
2.1 Mexannyeckue KojaeOaHus 10
2.2 OneKTpOMarHUTHbIE KOJIeOaHMs 15
93 MexaHnuecKue U SJIeKTPOMarHUTHbIE 10 1
BOJIHBI
2.4 Ornruka 25 1
Hroro mo pazneny 60

Paznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Wroro mo paznemy 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH yanu3m 15

4.2 ®dusnka atoma 5

43 ®du3nka aTOMHOTO siApa ¥ 3JIEMEHTAPHBIX 5

JaCTHI]




Uroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 12
Hroro no pazneny 12
Paznen 6. PUSUMUYECKHUUN [TIPAKTUKYM
6.1 Ou3nyecKuil MpaKTUKyM 16 16
Hroro no pazgeny 16
Pa3znen 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJICP KAHUS U OTIBITA 15
' NEeSTENIbHOCTH, TPUOOPETEHHOTO MTPH
u3yueHnu kypca gusuku 10 — 11 xnaccon
Wroro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







HOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIeKTPOHHBIE
Ne ara uppossbie
n/n Tema ypoka Bcero Koutpoaeusie | Ipakruieckue fllfiy‘lel-ll/lﬂ :)Iﬁ:)l;zoBaTeanme
padoThI padoThI pecypesI

1 ®duszuka — pyHaaMeHTaIbHas HayKa O 1
npupoe

5 HayuHblii MeTO/ TO3HAHUS U METOABI 1
ucclieoBaHusl (pU3NYECKUX SBICHUMN
DKCIIepUMEHT U Teopus B Ipoliecce

3 no3HaHus npupoasl. Habmronenue u 1 Bubnnoteka LIOK
9KCIIEPUMEHT B (pU3HKe

4 CriocoObl n3MepeHus: PU3NUECKUX BETMUUH 1
AOCOII0THAs M OTHOCUTEbHAS

5 MOTPEUIHOCTH U3MEPEHUH (Pru3nuecKux 1 BubanoTteka LIOK
BEJIMYMH
MonenupoBanue B ¢pusuke. Posb u MecTo

6 (1)1431/11(1/133 dbopmMHupoBaHUU COBpCMeHHOfIV 1 BunmoTexa LIOK
Hay4YHOW KapTHUHBI MUPA, B IPAKTUYECKOU
NEeATENbHOCTH JFOAEH
Mexannueckoe nBmxenue. Cucrema
orcyeTa. OTHOCUTEIBHOCTh MEXaHUYECKOTIO

7 1 Bubnnoreka LIOK
nskeHus. [Ipsimas u obpaTHas 3agaun
MEXaHUKU

8 Pannyc-BekTop MaTepUalbHON TOUKH, €TO 1

MPOEKIIMU Ha OCU KOOpAUHAT. TpaekTopusi.




[Tepemenienue. Ckopoctb. X mpoekiuu Ha
OCH KOOpJMHAT

PaBHOMEpHOE MPSIMOTMHENHOE IBUKEHHUE.
I'paduueckoe onucanre paBHOMEPHOTO
MPSIMOJIMHEITHOTO JIBM>KEHUS

Bubnnoteka LLOK

10

CrnosxeHue nepeMeneHuil 1 CKopocTei.
Pewmenne 3anau

11

HepaBHoMepHoOe nBr)eHHE. MrHOBEHHAs
CKOpOCTh. Y ckopenue. [Ipsamonuueitnoe
JIBUKEHHE C IIOCTOSTHHBIM YCKOPEHHEM

Bnbanoteka LLOK

12

I'paduueckoe onrcanue NpSMOIUHEHHOTO
JIBUKEHMSI C IOCTOSIHHBIM YCKOPEHUEM

13

CroOopaHoe majienre. Y CKOpeHue
CcBOOOIHOTO ITaJECHU. 3aBUCUMOCTD
KOOPJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpaduku

Bubnmoteka LOK

14

JIBu>xeHue Tena, OpOIIEHHOTO MO/ YTJIOM K
TOPU30HTY

15

Du3nUeCcKUi IPAKTUKYM I10 TEME:
"N3y4yenue nBukeHus Tena, OpoueHHOro
TOPU30HTAIBHO"

Bubnmoteka LOK

16

KpuBonunelinoe neuxenue. /J[puxxenue no
OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS
ckopocTts. [lepuon n yacrora.
LeHTpocTpeMHUTENBHOE U TIOJTHOE
YCKOPEHHUE

17

Pemenue 3amau

18

KonrtponsHas pabora 1o teme




"Kunemaruka"

[Tepssiif 3akon HetoTona. MHepimanbHbie
cucremsl orcuéra. [IpuHiun

19 OTHOCHUTEIBHOCTH [ anmuies.
HewnnepruuanpHbIe CHCTEMBI OTCUETA

20 Cuna. PaBHozelicTByr01Ias cuiia. Bropoit
3akoH Herotona. Macca

21 B3aumoneiictue ten. Tperniil 3akoH
HerotoHa

29 [Tpunumn cynepnosunuu cui. Pemenune
3aJ1a4 Ha IpUMEHEHHE 3aKoHOB HproTOHA
3aKOH BCEMUPHOI'O TATOTEHHUS.

23 OKBUBaJIEHTHOCTb TPAaBUTALIMOHHOMN 1
MHEPTHON Macchl

24 Cuna TSXKeCTH U yCKOpEHHE CBOOOHOTO
aJIeHUs
JIBr>xkeHre HeOECHBIX Tell M UX

25 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYecKasi CKOpOCTh. 3akoHbI Kerepa

26 Cuna ynpyroctu. 3akoH ['yka. Bec Tena

27 Cuna tpenus. [Ipupona u BUABI CUIT TPEHUSL.

28 JIBH>KEHUE B )KUIAKOCTH U Ta3e C y4ETOM
CHJIBI COIIPOTUBIIEHUSI CPEIBI

29 Hasnenue. [ mapocTaTnyeckoe 1aBieHUE.
Cuita Apxumena

30 AoGcomoTHO TBepaoe Teno. [loctynarensHoe

" BpalllaTCIbHOC ABMXKCHUC TBCPAOIro TCJIa

31

MOMEHT CHJIbI OTHOCUTEIILHO OCH




BpaliCHUs. IIneyo cuibl

32

CrnosxeHue cuil, IPUI0KEHHBIX K TBEPIOMY
teny. LlenTp Tsxectu Tena. Y cioBus
paBHOBECHS TBEPAOTro Tena. Bujibl
paBHOBECHS

33

Pemrenue 3amau

34

KonTponbhas pabora no reme "JluHamuxka.
Craruka TBepaoro tena'"

35

Hmnynbe MaTepuaibHOM TOYKHU, CUCTEMBI
MaTepHalIbHBIX ToueK. [[eHTp Macc cucTembl
MaTCpHraJIbHBIX TOYCK. TeopeMa O IBUXXCHUUN
LICHTPa Macc

36

NMmynbe cusibl 1 M”3BMEHEHUE UMITYIIbCa
Tena. 3aKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOEC IBIDKCHIE

37

MOoMEHT UMITyJIbca MaTEPUAJIBHOM TOUKH.
[IpencraBnenue 0 COXpaHEHMH MOMEHTA
HUMITYJIbCa B HECHTPAJIBHBIX ITOJISAX

38

Pemenue 3amau

39

Pabota cuiibl Ha MaJIoOM ¥ HA KOHEYHOM
nepemenieHuu. I'papuueckoe
IpeJCcTaBIeHUEe pabOThl CHIIbI. MOIIIHOCTD
CHJIBI

40

Kunernueckas sneprus. Teopema 06
W3MEHEHUN KNHETUYECKOW YHEPTUU
MaTepualbHON TOYKH

41

IToreHnmanpHbIe U HENOTEHIIHATbHBIE CHJIBI.
[TorenmaneHas 3Heprus. Bropas




KOCMHYCCKaA CKOPOCTb

42

Tperbs kocMuueckas ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTrUn
CUCTEMBI TeJl. 3aKOH COXPAaHEHUs
MEXaHUYECKON SHEPTUH

43

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepuyium 11t uaeanbHOU
KHUJIKOCTH

44

Pemenue 3amau

45

Kontponbnas pabora o teme "3akoHbI
COXPAaHEHHUs B MEXaHHKe"

46

PazButue npeacraBiaeHuii o npupose
terioTel. OcHoBHBIE nonoxkeHuss MKT.
Huddysus. bpoyHoBckoe nBUXKEHME

47

Crpoenue ra3000pa3HbIX, )KUIAKUX U
TBEPJBIX TeJI. XapaKTep ABUKEHUS U
BSaHMOHeﬁCTBHﬂ YJaCTHIl BEIIECTBa

48

PazBuTue npeacrasieHuii 0 npupoe
TemnoTbl. OcHOBHBIE noJiokeHns MKT.
Hudodysus. bpoyHoBckoe BuxkeHnE

49

Macca u pazMepbl MOJIEKYJT (aTOMOB).
Konmuaecto Bemectsa. [locTrostHHAs
ABoraspo

50

Temneparypa. TemioBoe paBHOBECHE.
[Tkana [enscus

o1

Pemenue 3amau

52

Wneanpubiii ras. 'a3oBbie 3aKOHEI




53

VYpasHenue Menaeneesa-Knaneiposa.
Pewenne 3anau

54

AOcoiroTHas Temneparypa. 3akoH Jlanbrona

55

I/Isonpoueccm B HACaJIbHOM ras€ C
IIOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA

56

I'padmyeckoe npencraBneHne
M30TPOIIECCOB: H30TEPMA, U30X0pa, H300apa

57

OcnosHoe ypaBHenne MKT

58

CBs3b a0COMIOTHOM TeMIIEpaTyphl
TEPMOJUHAMHYECKON CUCTEMBI CO CpEAHEN
KMHETUYECKOM SHEpruel mocTynaTeabHOro
TEIIOBOT'O ABMXKEHHUS €€ 4acTHUI]

Bnbnnoteka LLOK

59

O000I1IIEHNE ¥ CUCTEMATHU3AIINS 3HAHUH 110
Teme "OcuoBsl MKT"

60

Kontponbnas padora o Teme "OCHOBBI
MKT"

Bubnmoteka LOK

61

TepmoannaMuyeckas cuctema. 3ajaHue
BHEIIHUX ycsoBul it T/ cucreMsl.
Bueminve v BHyTpeHHHE TApaMETPHI.
[Tapamerpsl T/l cucTemsl Kak cpeaHue
3HA4YEHMs BEJIMYUH, OITUCHIBAIOIIUX € Ha
MHUKPOCKOIIMYECKOM YPOBHE

Bubnnoteka LLOK

62

HyneBoe Hauano TepMOAMHAMUKH.
CamonpounzBomabHas penakcauus T /1
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Bubnnoteka LLOK

63

Moenb uneaabHOTO Ta3a B
TepMOJANHAMUKE. Y CIIOBUS IPUMEHUMOCTH
3TOU MOJEIIH

Bubnnoteka LLOK




64

VYpasuenue Menaeneesa-Knaneiipona u
BBIPAKCHUE JUJI1 BHYTPEHHEN SHEPTUU

65

Bripaxkenue 117151 BHyTpeHHEH SHEPTUHU
OJIHOATOMHOT'0 UJICAJIbHOI'O Ta3a.
KBa3ucratnueckue U HecTaTUYECKHE
IIPOLIECCHI

Bubnnoteka LLOK

66

OnemeHTapHas paboTa B TEepPMOJMHAMUKE.
Brraucnienmne paboTs o rpaduky mpouecca
Ha pV-auarpamme

67

Temnonepenaya Kkak crocod N3MEHEHHS
BHyTpeHHel sHepruu T/l cuctemsl 6e3
COBEpIIECHUs pabOThI

Bnbnnoteka LLOK

68

KOHBeKHI/IH, TCIIOIIPOBOAHOCTD, U3JTYUCHHUC

69

KomuuectBo TennoThl. TenmnoEMKOCTE Tela.
YnenpHas u MOJIApHAasA TEINIOEMKOCTH
BCIIICCTBA. YIIGJ'II)Hafl TCIIOTA CropaHusd
TOIIIIMBa

70

Pacuér kosnmuecTBa TEIIOTHI IIPH
Terionepenaye "

71

[Tonsitue 06 agunadbatHom mporecce. [lepsbiit
3aKOH TCPMOJUHAMHUKN

Bubnmoteka LOK

72

KonnuaecTBo TemnoTe! 1 paboTa Kak Mepbl
W3MEHEHUs BHyTpeHHel sHepruu T /1
CHCTEMBI

73

Bropoii 3aKk0H TepMOIMHAMUKH AJIs
PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
Heo6paTUMOCTh MPUPOTHBIX MTPOLIECCOB

Bubnnoteka LLOK

74

[IpuHIUIIBI AENCTBHS TEMIOBBIX MAIIH.




KIIA

75

MaxkcumanbsHoe 3Hauenne KITJT. Huki
Kapno

76

Pemrenue 3amau

I

O06001IeHre ¥ cucTeMaTU3alus 3HaHUH 110
teme "Tepmonunamuka. TernoBbie
Mamuge!"

78

KonTposbHas padota 1mo Teme
"Tepmonunamuka. TernoBsle MalIMHb"

79

[TapooOpa3oBaHue U KOHICHCAIIHS.
Hcnapenue u kuneHue. Y aenpHas TeIioTa
nmapooOpazoBaHus

80

HacplleHHble 1 HEHACHIIIEHHBIE N1ApPHI.
KauecTBeHHast 3aBUCUMOCTb IJIOTHOCTH U
JIaBJICHUS HACBIILIEHHOTO Mapa OT
TEMIIEpATypbl, UX HE3aBUCUMOCTb OT 00BbEMaA
HACBIIIEHHOT0 Napa. 3aBUCUMOCTb
TeMIepaTypbl KUIEHUs OT JaBJICHUS B
KHUJIKOCTH

81

BraxxaocTs Bo3myxa. AGCONIIOTHAS U
OTHOCUTCJIbHAA BIAXKHOCTH

82

TBépnoe Teno. Kpucraminyeckue u
amopdHbIe Tena. AHH30TPOIHS CBONCTB
KpHUCTAJIJIOB

Bubnmoteka LOK

83

[TnaBnenue u KpucTayu3amnus. Y qeinpHas
teruiorta riapneHus. Cyonumanust

84

Hedbopmaruu TBEpaOTO Tena. Pactspkenue
cxarue. Casur. Monyine FOura. Ilpenen

Bubnmoteka LOK




ynpyrux nehopManui

TennoBoe pacuMpeHue XUIKOCTEN 1

85 TBEPABIX Te€J. AHTAPMOHU3M TEIIOBBIX Brubnnoteka LOK
KoJieOaHMi YyacTHI] BEIECTBA
86 VYpaBHeHHe TEIIOBOro OanaHca Bubanoteka LIOK
87 Pemenue 3agau
[ToBepxHocTHOE HaTsKeHUE. KanusuisipHbie
88 siBJIEHUsI. J{aBieHue 1Mo UCKPUBJIEHHON Bu6nvorexa LOK
MMOBEPXHOCTHIO XUAKOCTU. DopMyrna
Jlarmmaca
O000111eHrE U CHCTEMATH3ALIMS 3HAHUH 110
89 Teme "ArperatHbie COCTOSIHUS BEIIECTBA.
®da3oBble epexo b
90 KonTponbhas pabota o reme "Arperatabie
cocrosiHus BeniectBa. GazoBbie nepexoanb”
DnekTpu3anus Tel U €€ IposBICHUS.
o1 Dnektpuyeckuii 3apsia. JIBa Buma BunmoTexa LIOK
ANEKTpUUECKUX 3apA0B. [IpoBonHMKH,
JUAJICKTPUKU Y TIOJTYITPOBOTHUKH
92 DneMEeHTapHBIN ANEKTPUUECKUH 3apsil. Bu6nuoTexa LIOK
3aKOH COXpaHEHUs AIIEKTPUUECKOT0 3apsaa
93 B3aumoneiicteue 3apsiaoB. Toueunbie
3apsaasl. 3akoH Kynona
94 Pemenue 3amaq
Dnekrpuueckoe nojue. Ero geiictBue Ha
95 BubnnoTteka LIOK
BJIEKTPUYECKUE 3aPS bl
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
96 Bubnmoteka LLOK

[TpoOueIit 3apsia. JInaum HanpsHKEHHOCTH




SJICKTPHUYCCKOIO ITOJIA. OI[HOpOI[HOG
SJICKTPHUYCCKOC I10JIC

HOTGHI_[I/IaJ'II)HOCTB SJICKTPOCTATHYCCKOI'O

97 noJist. PasHOCTh MOTEHIINAIOB U Bubnunoteka LLOK
HanpsHKeHHE
[ToTenuuanpHas sHeprus 3apsjaa B
98 aneKTpocTaTuyeckom noie. Ilorennuan
3JIEKTPOCTATUYECKOTO moJis "
CBs13b HANPSHKEHHOCTH TOJIS U Pa3HOCTH
99 MMOTEHIIMAJIOB JJIS JIEKTPOCTATUIECKOTO
0TSt
100 Hpmiuun CYTIEPIIO3HIINN YIICKTPHUECKUX BunmoTexa LIOK
nonei
101 Pemenue 3agau
102 [Tone Toqeqvﬁoro 3apsaa. [Tone paBHoMepHO Bu6nvoTexa LIOK
3apsHKeHHOU chepbl
[Tonie paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
103 mapa. [Tose paBHOMEPHO 3apsKEHHON Brubanoteka LIOK
OECKOHEYHOM MITOCKOCTH
104 [TpOBOAHHKH B 3JICKTPOCTATHUECKOM ITOJIC.
YcnoBue paBHOBECHS 3apsAI0B
105 JIMDIIEKTPUKY U TIOTYIIPOBOHHUKH B
ANEKTPOCTATUYECKOM TI0JIE
Konpaencarop. 2nekTpo€MKOCTh
106 KOH/IeHCAaTopa. DJIEKTPOEMKOCTD MIIOCKOTO Bubnuoteka LIOK
KOH/IeHCcaTopa
107 [TapanensHOE COeqMHEHNE KOHAECHCATOPOB Bubanoteka LIOK
108 ITocnenoBaresHOE COEMNHEHNE




KOHACHCATOPOB

109 DHeprus 3apsHKEHHOT0 KOHAEHCaTopa Bubanoteka LIOK
110 Pemenue 3agau
111 JIBr>KeHME 3apsSyKEHHOM YaCTULIBI B
OJIHOPOJTHOM 3JICKTPUUYECKOM I10JIe
112 Pemenne 3agau Bubnunoteka LLOK
113 O06o001IeHre ¥ cUCTeMaTH3alis 3HaHUH 110
Teme "Dnekrpuyeckoe nose"
114 KonTponbHas pabota 1mo reme
"DnexTpuueckoe mose"
Cuna Toka. IlocTosHHBIN TOK. Y CJI0BHS
115 CYILLIECTBOBAHMS IIOCTOSSHHOI'O Bubnnoteka LIOK
AIEKTPUIECKOTO TOKA
116 Hcrounuku Toka. Hanpsokenne u 9/1C
117 3akon OMa 1t y9acTKa LETH.
DIEeKTpUYECKOEe CONPOTUBIICHHE
3aBUCHUMOCTb COITPOTHUBIIEHHS OTHOPOJIHOTO
118 NPOBOJAHHMKA OT €ro JJIMHBI U IUIOIAaan Bubnnoteka LLOK
MOTIEPEUHOTO CEYCHUS
119 VY nenbHOE CONPOTUBIIEHUE BEILIECTBA. Bu6nvorexa LOK
Pemrenue 3anau
120 [TocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COEIMHEHHNE TPOBOIHUKOB
Pacu€r pa3BeTBIEHHBIX JIEKTPUUYECKHUX
121 . Bubamoteka LIOK
neneit. [IpaBuna Kupxroda
122 Pemenue 3agau
123 Pabota snexkTpuueckoro Toka. 3akoH




Hxoyna —Jlenna

124 Pemenue 3agau 1
125 MoImHOCTb 3JIEKTPUIECKOro ToKa. TerioBas 1 EuG LOK
nbamnoTeka
MOIIHOCTb, BBIIETIsieMasi Ha PE3UCTOPe
126 Pemenne 3agau 1 Bubnunoteka LLOK
127 O/1C u BHyTpEHHEE CONPOTUBICHUE 1
HCTOYHHKA TOKA
3axon OMa 1l TOJIHOM (3aMKHYTOH)
128 . 1 Bubnunoteka LLOK
AIEKTPUICCKOH IETTH
129 Pewenue 3agau 1
130 MOIIHOCTh UCTOYHUKA TOKA 1
131 KopoTtkoe 3ampikanme 1
132 Konnencarop B 11emnu mocTosTHHOTO TOKa 1
133 Pemrenne 3amau 1
Pemenne 3agau no teMe "llocTostHHBIN
134 . Y 1
ANMEKTPUICCKUH TOK
Pemenue 3agau no teMe "llocTostHHBIN
135 . \ 1
ANEKTPUYECKUIN TOK
Pemenne 3aga4d mo Teme "IlocTOSTHHBII
136 . \ 1
ANEKTPUYECKUIN TOK
137 O00011IeH1E U CHCTEMATH3AIMs 3HAHUI 110 1
teMme "I10CTOSIHHBIN 3JEKTPUIECKNN TOK"
KonTtponsHasg pabota mo Teme
138 N N . Y 1
[ToCTOSHHBIH 3JTEKTPUICSCKHIA TOK
DeKTprUecKas MPOBOJUMOCTE PA3TMIHBIX
139 BEIIECTB. DJICKTPUUECKUN TOK B METaJIaX. 1

CBepXIIpoBOIMMOCTh




140

DJIEKTPUYECKUI TOK B paCTBOpax u
pacIuiaBax JIEKTPOJINTOB. 3akoHbI Papajes
JUIS BJIEKTPOIIHU3a

Bubnnoteka LLOK

141

DJIeKTpUYECKUi TOK B razax. [lnazma

Bubnnoteka LLOK

142

DneKTpUUeCKuii TOK B BakyyMme. BakyymHbie

pUOOPHI

143

BHGKTpI/IquKI/Iﬁ TOK B ITOJIYIIPOBOJAHUKAX

144

[TonynpoBoAHUKOBBIE TPHUOOPHI

145

®dusnyeckuii MPakTUKYM 110 TeMe
"N3mepeHue cuibl TOKA U HAIPSDKEHUS B
LETH MTOCTOSTHHOTO TOKA MPH ITOMOIIN
AHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX
npubopoB" nim "3HaKOMCTBO ¢ IH(PPOBOI
nabopatopueit o ¢pusuke. [Ipumepst
u3MepeHus: GU3NIECKUX BETUUUH MPH
MOMOIIIM KOMIIBIOTEPHBIX JATYUKOB"

146

Pu3nUeCKUil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO IBUKEHHUS C
LEJIBIO ONPEAEIEHUS MTHOBEHHOM
CKOpOCTH"

147

Du3NYECKUl IPAKTUKYM 110 TEME
"N3mepeHune ycKopeHus Npu
MPSIMOJIMHEHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW TUIOCKOCTH'" NN
"HccnenoBanue 3aBUCUMOCTH ITYTH OT

BPEMEHHU IIPH PaBHOYCKOPEHHOM JIBUKEHUU"

148

DU3NYECKUI TPAKTUKYM 10 TEME
"3mMepenune ycKopeHusi CBOOOIHOTO




najenus’ unm "M3yuenue nBM>KeHUS Tena,
OpOILIEHHOTO TOPU3OHTAIHHO"

149

DuU3NYECKUI TPAKTUKYM I10 TEME
"N3yueHue ABUKEHUS TEJa 110 OKPYKHOCTU
C IIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO" UIN
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpartieHust KOHMYECKOTO MasiTHUKA OT €ro
napameTpoB"

150

Ou3nyecKuil MPaKTUKyM 10 TeMe
"N3mepenue paBHOJACHCTBYIOLIEH CUIIBI IPU
JBYKEHUH OpycKa 10 HaKJIOHHOU
mwrockoctH" uiu "[IpoBepka runoTessbl o
HE3aBHCUMOCTH BPEMEHHU JIBIKEHUs Opycka
10 HAKJIOHHOM ITUIOCKOCTH Ha 3aJJaHHOE
paccTositHuE OT €ro Macchl"

151

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CHIT
YOPYrOCTH, BOSHUKAIOIINX B MIPYKUHE U
pe3uHOBOM 00paslie, oT ux Jedpopmanun”
nnu "M3ydeHue NBUKEHUS CUCTEMBI TEl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
TErkuii 00K"

152

@u3NYECKUil NPAKTUKYM IO TEME
"N3mepenune kodppuimeHTa TpeHus 1o
BEJIMYMHE YTIIOBOTO KO3 pHIreHTa
3aBucuMocTtu Frp(N)" mnu "UccnenoBanue
JBY>KEHUS OpycKa 10 HaKJIOHHOMW MJIOCKOCTH
C IepeMeHHBIM K03 duIineHToM TpeHus"
nnu "M3ydeHne IBMKEHHS Tpy3a Ha Baly C




TpeHueMm"

153

DU3NYECKUI NPAKTUKYM T10 TEME
"HccnenoBanue ycioBUl paBHOBECHS
TBEPJIOTO TeJla, UMEIOLIEr0 OCh BpallleHus "
niu "KoHCTpynpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" uin "M3yuenue
YCTOMYMBOCTH TBEPAOIO TEJIA, UMEIOLLETO
TIJI0IAb OTIOPHI"

154

dusnueckuil NpakTUKyM 110 TeMe
"N3mepenue umiynbca Tena mno
TopMo3HOMY yTH" uiu "M3mepeHue cussl
TATH, CKOPOCTU MOJEIH 3IEKTPOMOOUIIS U
MOITHOCTU cuJibl TATK" WK "CpaBHEHUE
U3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cwibl" unu "HccienoBanye coxpaHeHUs
HMITYJIbCA MPU YIIPYTOM B3aUMOICUCTBUN"
win "M3MepeHne KHHETUYECKOM SHeprun
Tesa 1o TOPMO3HOMY IyTH"

155

@u3HYECKUil MPAKTUKYM I10 TEME
"UccnenoBanue ycnoBUid paBHOBECHS
TBEPAOrO TeJa, UMEIOLIETO OCh BpalleHus"
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacu€r cuit ynpyroctu" wnm "M3yuenue
YCTOWYUBOCTHU TBEPOTO TEJIA, UMEIOILIETO
IJIOLIA/1b OTOPHI"

156

Pu3nYecKuil MPaKTUKYM 110 TEME
"U3mepenue yaenbHOM TeIIOEMKOCTH N
"UccnenoBanue npoiiecca OCTbIBAHUS
Benrectsa" wiu "MccnenoBanue




aguabatHoro nporecca” uinu "M3ydenue
B3aUMOCBSI3U SHEPTUU MEXMOJIEKYIISIPHOTO
B3aMMO/JICHCTBUS U TEMIIEPATYPbI KUTICHUS
JKuakocren"”

157

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHUs
xuakocren" uinn "M3mepenue ynenbHOU
TEIIOTHI IIIaBJIeHUs Jibja" uinu "U3yuenue
CBOMCTB HACBHIIIEHHBIX TTAPOB" WIIN
"N3mepenue abCOTIOTHON BIAKHOCTH
BO3/IyXa U OIIEHKa MacChl IapoB B
nomemenun". smepenune kodpuirenra
MMOBEPXHOCTHOTO HATSHKCHUS

158

dursnyecknin NpakTUKym no Teme
"HabntogeHne npeBpaLleHnst aHeprmm
3apsKEHHOro KoHAEeHcaTopa B 3HEPTUIO
nanydeHus ceetogunoga” unum "Usydenune
npoTeKaHus ToKa B Lenu, cogepxallemn
KoHaeHcaTop" unun "PacnpegeneHue
Pa3HOCTM NOTEHUMANOB (HaNPsKEHUS)
npuv nocrnegoBaTenilbHOM COeANHEHUN
KoHOeHcaTopoB"

159

PuU3NYECKU MPAKTUKYM IO TEME
"HccaenoBanre CMENIAHHOTO COEIUHEHUS
pesucropoB” win "M3mepeHne yaenpHOro
CONMPOTHUBIIEHHUS TPOBOIHUKOB" UITH
"MccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpsHKEHUS JJ1s1 TAMITbl HaKaTUBaHUs"

160

DU3NYECKUI NPAKTUKYM T10 TEME




"Habmronenue amekTponu3a’ wim
"M3mepenue 3apsija OJHOBAJIEHTHOTO HOHA"
i "HccnenoBaHue 3aBUCUMOCTH
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHsITHE BOJIBT-

aMIIEPHOI XapaKTepUCTUKHU 11oa"

O600LwWeHne n cnctemaTnusauns 3HaHUM

161 "
no teme "KnHemaTuka"

162 O06o001enre 1 cucTeMaTu3alus 3HaHUH 1Mo
teme "JlunamMuka"

163 O06o001enre 1 cucTeMaTu3alus 3HaHUH 1Mo
teme "Craruka TBEpAoro tena'

164 O06o001eHre 1 cucTeMaTu3alus 3HaHUH 1Mo
TeMe "3aKOHbl COXpaHEHUsI B MEXaHUKe"
O0600611eHre 1 cucTeMaTH3aIus 3HaHUH 110

165 TeMe "OCHOBBI MOJIEKYIISIPHOKHHETUYECKON
Teopuu”

O06o001eHre 1 cucTeMaTru3aIus 3HaHUH 1Mo

166 teme "Tepmoannamuka. TeroBsie
MaliiHbI"

O06o001enre 1 cucTeMaTru3aIus 3HaHUH 10

167 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da30BbIe IEPEXOBI"

168 O06o001enre 1 cucTeMaTru3aIus 3HaHUH 10
Teme "DnekTpudeckoe moie"

O0001eHne ¥ cUCTEMAaTH3aLINS 3HAHUH 110

169 teMme "[1oCTOSHHBIN 27eKTpUUECKUil TOK"




O06001IeHYE U cUCTEMATU3aLUs 3HAHUN 110

170 teme "Toku B pa3nnyHbIX cpeaax” 1
O0600611eHre U cucTeMaTU3alys 3HaHUi 1o

171 Tteme "ArperaTHble COCTOSIHUSI BEILIECTBA. 1
®da3oBbIe niepexoab"

172 O06o01IeHne 1 cucTeMaTu3alys 3HaHuH 110 1
teMe "[locTosHHBIHN 2neKTpuyecKuii ToK"

173 O0600111eHrE U cUCTEMAaTU3allKs 3HaHUH 10 1
teMe "Toku B pa3inyHbIX cpepax”
O0600611eHre U cucTeMaTH3aIus 3HaHUH 110

174 TeMe "ArperaTtHble COCTOSIHUSI BEIIECTBA. 1
®dazoBble Iepexo b

175 O0600111eHrE U CUCTeMAaTH3allHsl 3HaHUH 110 1
Teme "DnekTpuueckoe moie"

OBIIEE KOJIMYECTBO YACOB 10 175 16

[NPOIT'PAMME




11 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThbI padoTbI
pecypchbl

B3aumoeiicTBie NOCTOSTHHBIX MAarHUTOB U

1 MIPOBOJHUKOB C TOKOM. MarHuTHOE TOJIE. 1 Bubnunoteka LIOK
I'mnoTesa Amrmepa
Bekrop marautHOM nHAYKUMU. [TpuHmn

2 CYNEPIIO3UIIMN MarHUTHBIX 1oJiel. Jlunuun 1
MarHUTHON UHIIYKIIUU
MarnuTHOE 10J1€ TPOBOIHUKA C TOKOM.

3 1 Bubnnoteka LIOK
OneIT OpcTena

4 Cuita AMniepa, e€ HanpaBJIeHUE U MOJYJIb
Perienue 3agaq bubnnoteka LIOK

6 [Ipumenenue 3akoHa Ammepa. 1
DNEeKTPOU3MEPUTENbHBIE TPHUOOPHI
Cuua Jlopennia, e€ HamrpaBiICeHUE U MOJTYJIb.

7 JIBuKkeHME 3apsyKEHHON 4acTHULIBI B 1 BubanoTteka LIOK
OJTHOPOJTHOM MarHUTHOM IT0JIe

8 Pemnrenne 3amau

9 Pabota cwiter JlopeHia

10 Pemnrenne 3amau BubnnoTteka LIOK
MarHuTHOE 1I0JI€ B BEIIECTBE.

11 1 Bubnnoreka LIOK
®eppoMarHeTHKH, mapa- 1 JuaMarHeTUKu

12 OcHoBHBIE CBOICTBa (hepPOMATHETUKOB. 1

[Ipumenenue peppoMarHeTHKOB




13

Pentenue 3amau no teme "Maraursoe mnose"

14 Pemenue 3amay o reme "MarautHoe mose"

15 SIBieHME SNIEKTPOMArHUTHON MHIYKIIUH. Bunmorexa LIOK
IToTok BekTOpa MAarHUTHOM MHIYKLIUU

16 OJ1C uHIyKIMN

17 ?KOH AJIEKTPOMATrHUTHOW HHTYKITUU BunmoTexa LIOK

apajes

18 Buxpesoe anexrpuueckoe nosie. Toku Oyko

19 SAC uHAyKUAHT B ABHAYIXCA Bubanoteka LIOK
MIPOBOTHUKAX

20 Pemenue 3amau

21 [IpaBuso Jlenna

29 NuayktuBHOCTH. KaTyllika HHIYKTHUBHOCTH BunmoTexa LIOK
B IIENHU ITOCTOSIHHOTO TOKA

23 SIBnenune camounnykuuu. IJC
CaMOWHIYKITUU

24 DHeprus MarHuTHOTO TOJISl KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O0001eHne ¥ cUCTEMaTU3ALNS 3HAHUH 110
Teme "DNeKTpoauHaMuKa"

97 KonTponbhas pabota 1o teme
"OnexTponuHamMuka"

28 Komnebarensraasg cucrema. CBOOOIHBIE BuGnmoTexa LIOK
kosnebanus. [[apmoHnueckue konebanus
Kunematndeckoe ¥ JUHAMHYECKOE

29 Bubnmoteka LIOK

OIHCAaHME KOJIeOATEIbHBIX IIBI/I)KCHI/Iﬁ




DHepreTudeckoe onvMcanue. BoiBoj
JTUHAMUYECKOTO ONMCAHUS TAPMOHUYECKHUX

30 KoJIeOaHUN U3 UX SHEPreTHUECKOro U
KMHEMaTUYEeCKOTO ONHCAHHUS
31 Ammmaryna u dasza konebanui
[Tepuon u yactora konebanwuii. [lepuon
MaJIbIX CBOOOHBIX KOJICOaHUH
32 MaTeMaThu4yecKoro MasitHuka. [lepros Bubanoteka LIOK
CBOOOAHBIX KOJICOAHUN TIPYKHHHOTO
MasiTHUKA
23 3aryxaromue kojaeOanus. BeiHy)aeHHbIE En6nmotexa LIOK
Kosiebanus1. Pesonanc
34 ABTOKOJIEOaHHUS Bubnunoteka LLOK
35 Pemenue 3agau
36 Pemenue 3agau
37 O00011eHNe ¥ cUCTEMAaTU3ALNS 3SHAHUH 110
teMe "MexaHnudeckue Konedanus"
38 DNIeKTpOMarHuTHhIE KOJIeOaHuUs.
KonebarenbHblil KOHTYp
®opmyna Tomcona. CBsi3b aMIIUTY/IbI
39 3apsiia KOHAEHCATOpa C aMILIUTY 10N CHIIbI Bubnnoteka LOK
TOKa B K0JIEOATeIbHOM KOHTYpE
40 3aKOH COXpaHEHUs YHEPTUU B HJI€AIbHOM
K0J1e0aTeIbHOM KOHTYpE
3aTyxarolue 3JeKTPOMarHuTHbIE
41 KosieOaHus1. BeinyX1eHHbIe BubanoTteka LIOK
AIIEKTPOMAarHUTHBIE KOJICOAHUS
42 [Tepemennsrit TOk. Pe3ncrop u KoHIEHCATOP




B IICTIK IICPEMCHHOI'O TOKa

KaTYLHKa HWHAYKTUBHOCTHU B LICIIN

43 Bubnnoteka LLOK
MIEPEMEHHOTO TOKa

44 3akon Oma Juist 37eKTPUYECKOM Lienn Bn6nmotexa LIOK
MIEPEMEHHOTO TOKa
Mo1HOCTh NEPEMEHHOTO TOKA.

45 AMIUTUTYAHOE U ACHCTBYIOIIEE 3HAUCHHE Bubnnoteka LIOK
CHJIBI TOKA U HaIPSKEHUS

46 Pe3onaHc B 351eKTpUUYECKON 1IEH

47 Pemenue 3amau
WneansHbIif Tpancopmarop.

48 [IpousBoacTBO, Iepenada u moTpedIcHne BubanoTteka LIOK
ANEKTPUYECKON SHEPTUN
DKOJIOTUIECKUE PUCKU TIPH TTPOU3BOJICTBE

49 anexkTpodHeprun. KyapTypa ucnonb3oBaHus
AIEKTPOIHEPTHH B TOBCEAHEBHON KU3HU

50 Pemenue 3amau

51 Pemenue 3amau

59 0O00011eHne 1 CUCTEMATU3ALMS 3HAHUI 110
Teme "DJeKTpOMarHuTHbIe KojeOaHus"
MexaHnueckre BOJTHBI. XapaKTePUCTHKU

53 BubnnoTteka LIOK
MEXaHHYECKHUX BOJIH

54 CBo¥icTBa MEXaHUYECKUX BOJIH

55 3BYyK. XapaKTepUCTUKHU 3ByKa

56 Wnodpassyk u ynBTpaSByK.vLHYMOBOC BunvoTexa LIOK
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl

57 Pemenue 3agay




58

3J’I€KTpOMaI‘HI/ITHbIe BOJIHBI. I/ISJIY'-ICHI/IC
SJICKTPOMArHuTHBIX BOJIH

Bubnnoteka LLOK

59

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 31EKTPOMAarHUTHBIX BOJIH

Bubnnoteka LLOK

60

[IIxana 37eKTPOMArHUTHBIX BOJIH.
[IpumeHeHue 371eKTpOMarHUTHBIX BOJTH B
TEXHHKE U OBITY

61

[TpuHIMIIBI PAIUOCBS3U U TETICBUACHHUS.
Paguonoxanus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOIICH cpesibl

Bnbanoteka LLOK

62

Kontponbnas padora no teme "Konebanus
Y BOJTHBI"

63

Cgert. 3aK0OH IPSIMOJIMHEWHOTO
pacrpocTpaHeHHUs CBETa

64

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHEHHOT0 pacIpOCTpaHEHHS CBETa

65

Otpaxxenue csera. [1nockoe 3epkaio.
Cdepuueckoe 3epkaino

66

[Tpenomnenue cBeta. AGCOTIOTHBIN U

OTHOCHTEIIBHEIN ITOKA3aTeIb MMpCIOMIICHUS.

ITonmHOE BHYTpEHHEE OTpaKEHUE.
[IpenenpHbIN yroi MOJIHOIO BHYTPEHHETO
OTPaAXEHUS

Bubnnoteka LLOK

67

Pemenne 3aaa4 Ha IPUMCHCHHUEC 3aKOHOB
OTpaAXCHUSA U IMPEIIOMIICHUA CBETA

68

Xon tyyen B mpusme. Jlucnepcus ceera.
CnoxxHbIN cocTaB Oenoro csera. L{Ber

69

JInn3sl. DOKyCcHOE pACCTOSHUE U




OIITUYECKaA CUJia JINH3bI

[TocTpoenne n300pakeHnll B TUH3aX U UX

0 cucTeMax. Y BEIMYECHUE JINH3BI
Pemenue 3a1a4 Ha mocTpoeHue
71 M300paKeHHH, TTOJTy9aeMbIX C TIOMOIIIO
JIMH3
72 ['ma3 kak onTU4eckasi cuctTema
73 Pemenue 3amau. [Ipeaens npuMeHUMOCTH
TEOMETPHUECKOMN ONTUKH
74 CKOpOCTb CBETA U METOJIbI €€ U3MEPEHMS Bubnunoteka LIOK
75 Hucnepcus ceera Bubanoteka LIOK
76 HuTtepdepenius ceera
KorepenTHbie HICTOUHUKH. Y CIIOBHS
77 Bubnmoteka LLOK
HaOJTI0/ICHUST MAKCHMYMOB U MUHUMYMOB
78 Pemenne 3agau
79 [Ipumenenue nnTepdepeHun
80 Judpakmus cBera
81 JudpakumonHas pemérka. Y cioBue
HAOJTIOICHUS TJIABHBIX MAKCUMYMOB
82 Pemenue 3amau
[TonepeyHOCTh CBETOBBIX BOJH.
83 BubnnoTteka LIOK
[Tonsipuzanus ceera
84 Pemenue 3amau
85 CBeToBbIE BIICHUS B IPUPOAE
86 O00011eHrEe U cUCTEMAaTU3aLMs 3HAHUH 110
teme "OnTuka"
87 KonTtponsHas padora o teme «OnTuka




FpaHI/IHBI IIPUMEHUMOCTH KJIaCCHUYECKOM

88 MEXaHUKH. 3aKOHBI 3JIEKTPOIUHAMUKU 1 1
MPUHIIAIT OTHOCUTEILHOCTH
89 [TocTynarsl crienuaabHON TEOPUH 1
OTHOCHUTEJIBHOCTHU
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAI.
[IpeobpazoBanus Jlopenna. YcioBue
90 IpUYUHHOCTU. OTHOCUTEIBHOCTh 1 Bubanoteka LIOK
OJIHOBPEMEHHOCTH. 3aMe/IJIEeHHE BPEMEHU U
COKpAIIICHHUE JUTUHBI
o1 DHEeprus ¥ UMITYJIbC PEIISITUBUCTCKOMN 1
YaCTHUIIBI
CBs13b MaccChl C 3HEPTrUel U UMITYJILCOM
92 . 1 Bubnnoteka LOK
PESITHBUCTCKON YaCTUIIBI. DHEPTHSI TTOKOS
93 PaBHOBecHOE TeMII0OBOE U3TyUYEeHHE 1
94 3akoH cMmenieHus Buna 1
95 T'mmore3a M. I1lnanka o kBaHTax. @OTOHEI 1 Bubnmoteka LLOK
96 OHeprus 1 UMIyJbC (PoToHA 1
97 ®otoadp¢ext. OnbiTel A. I'. CTonerona. 1
3akoHbl poTorddekra
98 YpaBHCHI/IC 31?1HH1T"el7lHa st porodddexra. 1 EuGnmoTera LIOK
Kpacnas rpanuna” potorddexra
99 Hasnenue ceera. Onwitel I1. H. JleGeneBa BubnnoTteka LIOK
100 BotHOBEIE CBOMCTBA YaCTHI]
Bounsl e bpoiid. /InuHa BoyHbI e
101 Bpoiins u pazMepsl 00J1aCTH JIOKATH3AIUT 1 BubanoTteka LIOK
JIBUKYILIECUCS YaCTHULIBI
102 KopnyckynsspHO-BOJIHOBOH TyaJu3M 1




103

Judpakius >1eKTpOHOB HAa KPUCTAJIaX

Crnenuduka u3MepeHUu B MUKPOMHUPE.

104 CooTHo11eHNs HEOIIPEIEIEHHOCTEN Bubnnoteka LIOK
I'eiizenOepra

105 Pemenue rpadpuueckux 3amaq

106 Pemenue pacuéTHbIX 3a1a4
KontponbHas padora mo temam: "OCHOBBI

107 CTO", "KopnyckyJIsipHO-BOJIHOBOI
nyanu3m"”
OMnBITHI 10 UCCIIEOBAHUIO CTPOSHUS aToMa.

108 Bubnmoteka LIOK
[Tnanerapnast moaens atoma Pesepdopna

109 [Toctrynater bopa

110 Bunel cnextpos. CnexTp ypoBHEHN SHEPrUU
aToMa Boj0poza

111 CrioHTaHHOE 1 BBIHYXAEHHOE U3JTy4YeHUE BuGnmoTexa LIOK
CBETa

112 Jlazep
Hyknonnas mozens siipa ['eiizenOepra-

113 MBaHeHKo. 3aps 1 MaCCOBOE YHCIIO SAPA.
N3oTonsl. PagnoakTMBHOCTH
3aKOH paIMOAKTUBHOTO pacnaga. CBoMcTBa

114 VMOHM3UPYIOLIETO U3JIydeHUs. Biusnue BunmoTexa LIOK
PaAMOAaKTUBHOCTH HA )KMBBIE OPTaHU3MBI.
Jo3umerpus
OHeprus CBsA3M HYKJIOHOB B sizipe. S nepHble

115 cuibl. Jledekt maccol siapa. SAnepHbie

peakmuu. Snepusie peakTopsl. [Ipodiaemsl
YIPABIISIEMOT0 TEPMOSIIEPHOTO CUHTE3A.




DKOJIOTUYECKHE aCIIEKThl Pa3BUTHS S ACPHON
SHEPIreTUKU

MeToapl perucTpaIuy U UCCASI0BaHUS
aJIeMEeHTapHbIX YacTull. OyHaMeHTaIbHbIE
116 B3aUMO/IeUCTBUS. bapuoHbl, ME30HBI U 1 Bubnunoteka LLOK
nentoHsl. [IpeacraBnenne o CranaapTHON
Moaenu. KBapk-TiitoOHHAst MOJICIb aJpOHOB

®usuka 3a npenenamu CTaHIapTHOU
117 Mojenu. TéMHass MaTepus U TEMHAs

sHeprus. EnnHCTBO hr3nyeckoil KapTHHEI
Mupa

118 Oransl pa3BUTHS aCTPOHOMUU. 3HAUEHUE
aCTPOHOMHH

[IpumMeHMMOCTh 3aKOHOB (PU3UKU JUISI
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BeKTOB. MeTOIbI aCTPOHOMHYECKHUX
HCCIIeIOBAHUM

119 1 Bubnnoteka LOK

CoBpeMeHHBIE OTITHIECKUE TEJIECKOTIHI,
120 pauoTeNecKonbl, BHEaTMOC(hepHas 1 Bubaunorteka LIOK
ACTPOHOMHUS

Bun 3B€3mH0T0 HeOa. Co3BE3MUs, IPKUE
121 A A A P 1 Bubanoteka LIOK

3Bé3lII)I, IJIaHETHBI, UX BUIUMOC ABHKCHHUEC

Comnneunast cuctema. Comnite. CoHeuHas
122 aKTUBHOCTH. MicTounnk sHepruun CoJiHIa 1 1
3BE3]

3BE3/1bI, UX OCHOBHBIE XapaKTEPHCTUKH.
123 Jnarpamma "cnekTpajbHbIN Ki1acc — 1

CBETUMOCTD"




124

3B€3I[BI TJIaBHOM IIOCJICAOBATCIIbHOCTHU

125

Bnytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U
sBostonMK CoJHIA U 3BE3/. DTalbl )KU3HU
3BE3]

126

Mineunsiii [Tyt — Hama ["anaktuka. Tunsl
rajakTuk. YEpHbIE NBIPBI B IApaxX FATaKTUK

Bubnnoteka LLOK

127

Bcenennas. Pacuinpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukToBoe U3iyueHue

Bnbanoteka LLOK

128

MacmrabHas ctpykrypa BeenenHoid.
Meraranaktuka

129

Hepeménnsie mpobieMbl aCTpOHOMUUT

130

Du3nYeCKU IPAKTUKYM I10 TEME
"UccnemoBaHue MAarHUTHOT'O HOJIS
MMOCTOSSHHBIX MarHUTOB' MJIK
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JIEMCTBUSI IOCTOSTHHOTO MAarHWTa Ha paMKy ¢
TOKOM"

131

Pu3nYecKuil MPaKTUKYM 110 TEME
"N3mepenue cunsl Amnepa" wim "M3ydenne
3aBUCUMOCTH CHIIBI AMITEpa OT CHJIbI TOKA"
unu "OnpeneneHne MarHUTHON WHITYKIIUU
Ha OCHOBE U3MeEpeHUs cuiibl AMnepa'

132

Pu3nYeCcKUil MPaAKTUKYM 110 TEME
"UccnenoBanue ABJICHUS
3JIEKTPOMArHUTHON MHAYKIUN" WIH




"OnpeneneHyre MHAYKIUU BUXPEBOTO
MarHUTHOTO MOJjs"

DuU3NYECKU MPaAKTUKYM I10 TEME
133 "UccnenoBanue siBIEHUS CAMOUHTYKIIUN"
wiu "COopka MOJIENH 3JIEKTPOMAarHUTHOTIO

reneparopa"

Ou3nUecKuil MPaKTUKYM 110 TEMe
"N3mepenue neproia CBOOOTHBIX
KOJICOAHU HUTSIHOTO U TIPY>KUHHOTO

134

MasiTHUKOB"

dusnueckuil IpakTUKyM 110 TeMe
135 "IIpeoOpa3oBaHue SHEPTUHU B IPYKUHHOM
MasiTHUKE"

Pu3nYeCcKuil MPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes
136 MOCJIEIOBATEIbHO COSTMHEHHBIE
KOHJIEHCATOP, KaTYIIKY U Pe3UCTOp" WiIn
"HUccnenoBanue paboThl HICTOYHHUKOB CBETa

B LI€NIU IEPEMEHHOI0 TOKa"

137 Pu3NYecKuil TPAKTUKYM I10 TEME
"N3yueHne napaMeTpoB 3BYKOBOM BOJIHBI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
138 "NU3Mepenne nokazaresns NpeaoMIeHUs
crexna" umu "lomyuenune n3obpaxeHus B

CHUCTEME U3 IUIOCKOTO 3epKaia U JUH3bI"

Pu3nYecKuil MPaKTUKYM IO TEME
139 "HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHMA OT BellecTBa (Ha mpumepe

KuAKkux TuH3)" wim "M3mepenune




(OKYCHOTO PacCTOSTHUS PACCEHBAIOIINX
3"

140

DuU3NYECKU MPaKTUKYM I10 TEME
"Habmonenue nudpakiuu, narephepeHImm
Y noJisipu3anuu ceera'

141

DuU3nYeCKUi MPAKTUKYM 10 TEME
"Onpenenenye UMIyIbca U SHEPTUU
PENATUBUCTCKUX YacTHII (110 poTorpadusm
TPEKOB 3apsUKEHHBIX YaCTHUL] B MArHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenue nocrosiHHo [ lnanka Ha
OCHOBe nccienoBanus hororddexra” wim
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA
yepe3 CBETOAMO/] OT HaNpsKEHUs"

143

Pu3nYeCcKuil MPAKTUKYM 110 TEME
"UccnenoBanue crieKTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocrossHHOM Punbepra"

144

Pu3nYeCcKuil MPaKTUKYM 110 TEME
"UccnenoBanue paarnoakTUBHOTO GOHA C
WCIIOJIb30BAaHUEM JO3UMETpA" Miu
"H3yueHue nornomeHus 0eTa-4acTury
aTIOMUHUEM "

145

®u3nYecKuil MPaKTUKYM 110 TEME
"HaOnromeuus 386342010 HeOa
HEBOOPYXEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX TPUIIOKEHUN IS
OIIpeIeNIEHUS TTOJI0KEHUSI HEOECHBIX




00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3ausi CeBepHOTo MOTYyIIaApUs U IPKUE
3BE31b6l" win "HalOmroneHus B TEIECKON
JlyHBI, TUTAHET, TYMAHHOCTEHN M 3BE3THBIX
CKOIUICHUH"

146

O0o001IeHNEe 1 CHCTeMaTU3alnsI 3HAHHH.
Ponb pusuku u actpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTUYECKOH,
COITMAIBHOM M ATHYECKOM chepax
JIESITEIIbHOCTH YeJIOBEeKa

147

O06o0011eH1e U cUuCTeMaTU3alus 3HAaHUH.
Poub 1 MecTo (pu3KKK U ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

148

O0001IeHne U cUCTEMAaTH3AIlNS 3HAHUI.
Ponb ¢puznueckoil Teopuu B GopMupoBaHUN
npeJcTaBiIeHu 0 GPU3NYECKOI KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX MPE/ICTaBIECHUI 0 IpUpoe

149

O000111eHrE U cCUCTEMATU3ALMS 3HAHUH 110
Tteme "Kunemaruka"

150

O00011eHME U CUCTEMATU3ALNS 3HAHUN 10
Tteme "Kunemaruka"

151

O000IIIeHNE U CUCTEMATU3ALHS 3HAHUH 110
teme "/IluHamuka"

152

O00011IeHNE U CUCTEMATH3AIMS 3HAHUI 110
teme "CraTtuka TBepaoro tema"

153

O0001EeHrE U cucTeEMAaTU3alUs 3HAHUM 110




TeMme "3aKOHbI COXpaHEHUs B MEXaHUKe"

O06o0011eHe U cucTeMaTU3alus 3HaHUH 110
154 TeMme ""OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM
Teopun"

O00011IeHNE U cUCTEMATH3AIMS 3HAHWI 110
155 teme "Tepmoaunamuka. TernnoBbie
MaIugbe"

O06o0011eHre U cucTeMaTH3aLus 3HaHUH 110
156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble IepexoIbl"

O0001IEHHE U CUCTEMATU3ALIMS 3HAHUN 110

157
teMe "Dnekrpuyeckoe nose"

158 O0001Ienne 1 cucTEMAaTH3alHs 3HAHUHN 110
teMme "[1oCTOsHHBIN 21eKTpuuecKuii ToK"

159 0O00011eHNe ¥ cUCTEMAaTH3aLMS 3SHAHUH 110
teMme "Toku B pa3nnyHbIX cpeaax”

160 O00011eHne U cUCTEMAaTU3ALNS 3SHAHUH 110
TeMe "MarautHoe nosne"

161 O00011eHne ¥ cUCTEMAaTH3aLNS 3SHAHUH 110
TeMe "DneKTpoMarHuTHas UHIyKus"

162 . O0001IEHNE U cUCcTEMATH3AINAS 3HAHUH I10
TeMe "MexaHnuyeckue koiaeoanus"

163 . O0001IeHNEe ¥ cUCTEMATH3AaIMsI 3HAHUI 110
TeMe "DIeKTpOMarHuTHhIC Kojaebanus"
O00011eHNEe U cUCTEMATH3AIMs 3HAHUH 110

164 TeMe "MexaHN4eCKHE 1 JJIEKTPOMAarHuTHbIE

BOJIHEI"

165 O0001enne 1 cucTeMaTh3anus 3HaHuil 110




teme "OnTuka'

166 O06o001IeHre ¥ CUCTEMaTH3alisl 3HAHUH 110 1
teme "OcHoBbl CTO"

167 O06o001IeHre U CUCTEMaTH3alisl 3HAaHUH 110 1
teme "KopnyckynspHO-BOIIHOBOH Ayannu3m"

168 O06o001IeHNEe ¥ cCUCTeMaTH3alis 3HaHUH 110 1
teme "duznka aroma"
O0o001IcHNE U CHCTEMATH3aIIKS 3HAHUH 110

169 teme "®u3nKa aTOMHOTO sJIpa 1 1
AJIEeMEHTapHbBIX YacTuil"

170 O06o001IeHNEe ¥ CUCTEMaTH3aIus 3HAHUH 110 1
Teme "DneMeHThI acTpodu3uKu"

OBUIEE KOJIMYECTBO YACOB IIO 170 16

[TPOIT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

1. Vuebuuk B.A.KacesnoB ,10 knacc ®usnka. YriayOneHHbII ypOBEHb,
nzaaTenbeTBO «lIpocsemenue»,2025r
2. Yuebnuk B.A.KacbsnoB ,11 knacc ®usuka. YriiyOlieHHbIH YPOBEHD,

u3aaTenbeTBO «IIpocBemenue»,2025r.

METOAUYECKHUE MATEPUAJIbI 1JIS1 YYUTEJIA

1. Yyebnuk B.A.KacbsHos ,10 knacc @usuka. YTiiyOlieHHBINH YPOBEHB,
uznarenbcTBO «IIpocBemenue»,2025r

2. Yuebnuk B.A.KacbsHoB ,11 knacc ®usuka. YTiryOJieHHbIH YPOBEHD,
n3narenbeTBO «lIpocBemienne»,2025r.

3. Apoda. ®uzuka.10 xnacc. E.A.Mapon, A.E.Mapon Jluaktudeckrue MaTepuaibl
K yue6HukaMm B.A . KacbsanoBa 2025r.

4. Ipoda. ®usmka.l1 xknacc. E.A.Mapon, A.E.Mapon Jluaxktnyeckue MaTepraibl
K yue6HukaMm B.A .KacbsnoBa 2025r.

5. B.A.Kacbsiaos, JI.IT.Momeiiko, E.3.Patoune KontponbHbie paboTsr (K

yueOHuky B.A.KaceanoBa) @uzuka 11 knacc 2025, Ipoda
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