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MNOACHUTEJIBHAS 3AIIUCKA

[TporpamMma no ¢pusmke Ha ypoBHE CpeIHEro o0IIero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUH K pe3yJibTaTaM OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON MPOTrPAMMBI,
npencraBieHHbx B PI'OC COO, a takxke ¢ yu€toMm deaepanbHOi paboueit mporpaMmmsl
BocnuTanus u KoHuenimu npenojaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTeIbHbBIX
opranmzarusax Poccuiickoit denepainu, peai3yroNX OCHOBHBIE 00pa30oBaTEIbHBIC
IIPOrPaMMBI.

[Iporpamma no pusuke onpeaenser o0s3aTeabHOE IPEIMETHOE COJIepKaHue,
yCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEeI0BATEIbHOCTh U3YUYEHHUS TEM U pa3iesioB yueOHOro
npeaMeTa ¢ y4€TOM MEKITPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOTUKH yueOHOTrO
npoliecca, BO3pacTHRIX 0COOCHHOCTeN oO0yyaromuxcs. [IporpamMma no gusuke naér
MpeJICTaBICHHE O LIETISX, COJIEPIKaHNu, O0IIel CTpaTeruu 00y4eHHsl, BOCIUTAHUS U Pa3BUTHS
oOyuaromuxcs cpeacTBaMu yueoHnoro npeamera «Pusnka» Ha yriyOIEHHOM ypOBHE.

Nzyuenne kypca pusnku yriyO6i€HHOTO ypOBHS MO3BOJISIET Peau30BaTh 3a7aun
npodeccuOHaIbHON OpUEHTAIINHU, HAIIPABICHO HA CO3/IaHUE YCIOBHM ISl IPOSIBIICHUS CBOMX
MHTEJIJIEKTYyalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH KasKIbIM 00y4arOIIUMCs, KOTOpbIE
HE00XOIMMBI JJIs TPOJOJDKEHUS] 00pa30BaHUs B OPTaHU3ALMIX MPO(ECCHOHATBHOTO
00pa3oBaHUs 10 PA3IUYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUaIbHOCTSM.

B nporpamme 1o ¢usnke onpeaenstorces IaHupyeMble pe3yIbTaThl OCBOCHUS Kypca
(U3UKH Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus: TNYHOCTHBIE, METAPEIMETHEIE,
npeaMeTHbIe (Ha yriyOoaéHHOM ypoBHe). HaydHO-MeTo1070rHuecKoi OCHOBOH [Tt pa3paboTKu
TpeOOBaHU K JINYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM pe3yiibTaTaM 00ydaromuxcs,
OCBOMBIIIKX ITPOrpamMMy 10 (U3UKE Ha yPOBHE CpeHEro o0I1ero o0pa3oBaHus Ha yriryOiaEHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

ITporpamma no ¢pu3MKe BKIIOYALT:

IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHMSI Kypca (U3UKU Ha YIIIyOJIEHHOM YpPOBHE, B TOM
qucyIe MPEeIMETHBIE PEe3yIbTaThl IO T01aM O0YUYCHHUS;

coJiepkaHue yueOHoro npeamera « Pu3nkay 1mo rojgam oOydeHusI.

[Tporpamma no ¢pu3nKe UMeeT MPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIb30BAHA
YUUTETAMU (PU3UKU I COCTABIICHUSI CBOMX pabOUYUX MPOTPAMM.

[Tporpamma no ¢pu3nKe He CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY yUUTENCH 1
MIPEIOCTABIISIET BO3MOKHOCTH ISl pealIM3alluy Pa3IMYHbIX METOAMUYECKHUX MOJX0A0B K
npernoiaBaHuio (pU3MKK Ha yriyOIEHHOM ypOBHE IPU YCIOBUHU COXPAHEHUS 00s13aTeIbHON
YacTH COJIepP KaHUs Kypca.

du3nka Kak HayKka o Hanbosee o0IIMX 3aKOHAX MPUPO/IBI, BHICTYIAs B KAUeCTBE y4eOHOTO
IpeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIHN BKJIa/l B CUCTEMY 3HaHUM 00 OKpY:KaloIlIeM MUpE.
[IkobHBINA Kypc PU3UKU — CUCTEMOOOPa3yIOLIHii /Ul €CTeCTBEHHO-HAYUHBIX YUeOHBIX
MIPEIMETOB, MOCKOJIbKY (hM3MUYECKHE 3aKOHBI JIE)KAT B OCHOBE MIPOLIECCOB U SIBJICHU, N3ydaeMbIX
XUMUeH, ononoruen, pusnueckoit reorpadueit u actpoHomueil. Mcmnosnb3oBaHue u akTHBHOE
npUMeHeHre GU3NYECKUX 3HAaHUM ONpEeesIUiIo XapakTep U OypHOe pa3BUTHE pa3HOOOpa3HbIX
TEXHOJIOTHH B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHHUSI KOCMOCA, TIOJTYYECHHUsI HOBBIX
MaTepUajoB ¢ 3aJJaHHBIMU cBoiicTBamu. V3yueHne U3k BHOCUT OCHOBHOMH BKJaJl B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MHpa 00y4arouerocs, B GopMHUpOBaHUE
YMEHHUH PUMEHATh HAYYHBIN METOJ MO3HAHUS IIPU BBIIOJHEHUH UMHU yUEOHBIX HCCIIeI0BaHUH.

B ocHOBY Kypca (pU3MKH Ha ypOBHE CPEAHEr0 O0IIEro 00pa3oBaHUsI MMOJIOKEH P UICH,
KOTOpBIE MO’KHO paccCMaTpUBATh KaK MPUHIUIIBI €0 TOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUU C HEM KypC SIBJISIETCS JTIOTMUECKH 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepual U3 BceX pa3iesoB PU3MKU, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (DU3UKH.



Hoes zenepanuzayuu. B cooTBeTCTBUU C HeW MaTepHai Kypca GU3NKU 00beTUHEH BOKPYT
¢buznueckux Teopuid. Begyumm B kypce siBisiercs popMupoBaHUe MPeICTaBICHHN 0
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanosaraeT UCIoJIb30BaHUE TYMaHUTAPHOTO
noTeHIHata pu3nyeckon HayKu, OCMBICIIEHUE CBS3H Pa3BUTHS (DU3HUKH C pa3BUTHEM OOIIECTBa,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMHU M SKOJIOTUYECKUMH TPOOIEeMaMH.

Hoesn npuxnaonoit nanpasnennocmu. Kypc Gpusuku yriyOnéHHOTO YPOBHS
IperoiaraeT 3HaKOMCTBO C IMPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIIOTUICCKUX MPHIIOKCHHN
M3yUYEHHBIX TEOPHi U 3aKOHOB. [IpH 3TOM paccMaTpuBarOTCA Ha ypOBHE OOLINX MpeACTaBICHUIH
¥ COBPEMEHHBIC TEXHHUECKHE YCTPOHUCTBA, U TEXHOJIOTHH.

Hoesn 3konocuzayuu peann3yercs NOCPEICTBOM BBEIEHUS JIEMEHTOB COACPKAHMS,
MOCBSIIEHHBIX HKOJIOTHYECKUM IpobiieMaM COBPEMEHHOCTH, KOTOPbIE CBSA3AaHbI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYkKIEHUs MPOOJIeM parliOHAILHOTO MTPUPOIONIOIb30BaHUS U
HKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue cosiepkaHus IPOrpaMMBbI 10 (PU3HUKE TOIHKHO OBITH OCTPOCHO HA MPUHIIUIIAX
CHUCTEMHO-/IEITeTbHOCTHOTO noaxoAa. i (UK peanusaliysi 3TUX NPUHIUIIOB 6a3upyercs Ha
UCIIOJIb30BaHUH CaMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK MMOCTOSIHHO JICHCTBYIOIIErO (hakTopa
yueOHoro npouecca. s yrirybaéHHOro ypoBHS — 3TO CHUCTEMa CaMOCTOSITEILHOTO
YYEHHUYECKOT0 IKCIIEPUMEHTA, BKITFOUAIOIIETO (PPOHTAIBHBIC YUCHUUECKHUE OIBITHI ITPH
M3y4YeHHH HOBOTO MaTepuaia, 1abopaTopHbie padoThl U paboThl mpakTHKyMa. [Ipu sTom
BO3MOYKHBI JIBa crioco0a peanu3aiuu (pu3nyeckoro NpakTukyma. B mepBom cirydae npakTUKyM
npoBoauTcs Ja1bo B koHie 10 u 11 kinaccos, 1160 mociie nepBoro U BTOPOro MoIyroiuii B
KaXJIOM U3 3THX KJ1accoB. BTopoii cmocob — 3To nuHTerpanus paboT NpakTUKyMa B CUCTEMY
1abopaTopHbIX paboT, KOTOpPBIE MMPOBOATCS B Mpoliecce n3ydyeHus paszaena (temsl). [Ipu stom
noJ paboTaMy MPaKTUKyMa MOHUMAETCs CaMOCTOSTENIbHOE UCCIIEI0BaHUEe, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIaroBoi HHCTPYKITUH.

B nporpamme 1o ¢pusnke cucreMa yueHH4eCKOro SKCIEpUMEHTa, JJabopaTOpHBIX padoT U
NpaKTUKyMa MpeICTaBlIeHa eAMHBIM MTepeYHeM. BBIOOp TeMaTHKH [T ATUX BHIOB YUEHUYECKUX
MPAaKTUYECKUX pabOT OCYIIECTBISIETCS] YH4aCTHUKAMH 00pa30BaTEIbHOTO MpOoIecca UCXO0 IS U3
0COOEHHOCTEH MOYpPOUHOTO MJIAHUPOBAHUS U OCHalIeHNus kaOuHeta Gusuku. [Ipu sTom
o0ecrieuynBaeTcsi OBJIaIeHUE 00YyYaIOUIMMHUCS YMEHUSIMH [TPOBOIUTH MPSIMbIE U KOCBEHHBIE
W3MEPEHUs], UCCIICIOBAHUS 3aBUCUMOCTEH (PM3NYECKUX BEITMYUH U TIOCTAHOBKY OIBITOB IO
MPOBEPKE MPEUIOKEHHBIX THIIOTE3.

Bosbiioe BHIMaHUE yAETSETCS PEIICHNIO PACYETHRIX M KaYeCTBEHHBIX 3a1a4. [Ipu aTom
JUIS pacYETHBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCS 3a/1a4M C SIBHO 33JaHHON U HESBHO 3a/JaHHOM
buznyecKoil MOIeNbI0, TO3BOJIAIONINE IPUMEHATh U3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJTHOTO pasjiesia Kypca, TaKk ¥ UHTerpupys NpUMEHEeHHEe 3HaHUH U3 pa3HbIX pazaenoB. s
KayeCTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCA 3aJlaHUS Ha 00bsSICHEHUE/TIpe/ICKa3aHue
NpoTeKaHUs (U3NYECKUX SBICHUH U MPOLIECCOB B OKPY KaIOLIEH *KU3HM, TpeOylomne BeIoopa
buznyecKoil MoAeNnu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBum ¢ TpedoBanusiMu GPI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
obecrneyeHnIo y4eOHOro npoiiecca Kypc GU3NKM yriryOJI€HHOTO YPOBHS Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus TOHKEH U3y4yaThes B YCIOBUSAX MIPEIMETHOTO kaOuHeTa. B kabunere
(bU3UKA JODKHO OBITH HE00X0MMOe JabopaTopHOE 000PYIOBAHUE JJISI BHITTOJTHEHUS
yKa3aHHBIX B IporpaMMe Mo (U3MKe YYeHUYECKHX OIBITOB, 1a00paTOPHBIX paboT U padoT
MPAaKTHUKyMa, a TaKXKe TEMOHCTPAIIMIOHHOE 000pYJOBaHHUE.

JleMoHCcTpalnoHHOE 000py1oBaHNue (OPMHUPYETCS B COOTBETCTBUHU C MIPHHLIUIIOM
MUHHMAaJIHHOH TOCTATOYHOCTH U 00ECIIEYHBACT IIOCTAHOBKY MEPEUYHCICHHBIX B IIPOTPaMME 110
(bu3MKe KIIOUEBBIX IEMOHCTPAIMH JUIs UCCIIEIOBaHUS N3yYaeMbIX SBJICHUN U MPOLIECCOB,
OIMITUPUYECKUX U PYHIAMEHTATFHBIX 3aKOHOB, UX TEXHUYECKUAX MPHUMEHEHHH.

JlaGopaTopHoe 060py10BaHME JJIS1 YYCHUUECKUX MPAKTHYECKUX paboT popMUpyeTCs B
BU/JIE TEMAaTUYECKUX KOMIUIEKTOB U 0OecriedrBaeTcs B pacuére 0JJHOr0 KOMITJIEKTa Ha IBYX



oOyuatomuxcs. TemaTuueckue KOMIUIEKTHI JaOOpaTOPHOT0 000PYAOBAaHUS JOJKHBI OBITh
MIOCTPOEHBI HA KOMIUJIEKCHOM HCIIOJIb30BaHNU aHAJIOTOBBIX U U(PPOBBIX TPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JJAOOPATOPHil.

OCHOBHBIMU 1EJISIMU U3y4€HHUS (PU3UKHU B 00I11eM 00pa30BaHUM SIBISIFOTCS:

(dbopMHpOBaHKE UHTEPECA U CTPEMIICHUS 00YUAIONIUXCS K HAYYHOMY M3YUYSHHIO TPUPO/IBI,
pa3BUTHE UX UHTEIIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEICTABICHUN O HAYYHOM METO/IC MO3HAHUS U (POPMHUPOBAHUE
HCCJIEIOBATENIbCKOIO OTHOIICHHUS K OKPYKAIOIINM SIBJIICHUSM;

(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysibTaTa U3y4eHUsI OCHOB CTPOCHHUS
Matepuu U GyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

(dbopmupoBaHUEe YMEHHI OOBSICHATH SIBJICHUS C UCIOIb30BAHUEM (PU3HMUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;

(bopmMHpOBaHUE MPEACTABICHUIN O POJTU (PU3UKH JUIS Pa3BUTHA APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUl;

pa3BUTHE NPECTABICHUN O BO3MOXKHBIX cepax Oyayuiei npodeccuoHaIbHOR
JeSITEIbHOCTH, CBA3aHHBIX ¢ (PU3UKOM, MOATOTOBKA K JalbHENIeMy 00y4YEeHHIO B 3TOM
HaIpaBJICHUU.

JlocTrkeHne 3THX 1enel odecrednBaeTcs pelieHneM CIIeIyIoIUX 3a7a4 B Ipolecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero o0iiero o0pa3oBaHus:

MpHOOpeTeHNEe CUCTEMbI 3HaHHUH 00 001MX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsT MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, HIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY
U 3JIEMEHTHI acTPOU3HKH;

¢dbopmMHpOBaHHE YMEHHI IPUMEHATh TEOPETUYECKHE 3HAHUS I O0BSICHEHUS (PU3UUECKUX
SBJICHUH B IIPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIIeHUH B TIOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PELICHNS PA3IUYHBIX 33/1a4 C IBHO 33JJaHHOH (pru3nueckoit MOJIenbIo,
3aJ1a4, MOJIpa3yMeBaloIINX CaMOCTOSITeNIbHOE co3jaHle (PU3NUEeCKONH MOJIEH, aJleKBaTHOM
YCIIOBUSIM 33J]a4i, B TOM YHCJIE 3a]]a4 NHKEHEPHOT'O XapaKTepa;

MOHUMaHHE (PU3UUECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, UX BIUSHUSA Ha OKPYIKAIOLLYIO CPEAY;

OBJIaJICHHE METO/IaMU CaMOCTOSITENIbHOTO JIAHUPOBAHUS U MPOBEACHUS (PU3NUECKHUX
HKCIIEPUMEHTOB, aHAJIN3a U UHTEPIIPETA HHPOPMALIUH, ONIPEeNICHHS JOCTOBEPHOCTH
MOJTy4YEHHOTO pe3ysbTara;

CO3/IaHHE YCIOBHUM JUIsl pa3BUTHS YMEHHUM TPOEKTHO-UCCIIEA0BATENBCKOM, TBOPUYECKOM
JIeSITeJIbHOCTH;

pa3BUTHE HHTEpeca K chepaM NpodecCHOHANTBHOM NesITeTbHOCTH, CBI3aHHON C (PU3UKOH.

B cootBercTBuu ¢ TpedoBanusaMu GI'OC COO yrinyOnéHHBIN ypoBEeHb U3yUEHUs
yuebHoro npenmMeta «dusnka» Ha ypoBHE CpeHEro o0IIero oopazoBaHus BEIOUpaeTcs
00y4arImUMUCs, TNIAHUPYIOLIUMU MPOI0JKEHHE 00pa30BaHUS M0 CTIEHHUATBHOCTAM (PU3HKO-
TEXHUYECKOTO MPOdUIIS.

Ha uzyuenune ¢pusuku (yrayOn€HHBIN YPOBEHB) HA YPOBHE CPEIHETO 00IIero oOpa3oBaHms
otBoauTcs 340 vacoB: B 10 kimacce — 170 gacoB (5 yacoB B Heneno), B 11 kimacce — 170 yacos (5
4acoB B HEJIEIIO).

[IpeiaraemMslii B mporpaMMme 1o Gpu3uKe nepeueHs 1a00paTOPHBIX U MPAKTHUECKUX padoT
SBIIIETCS PEKOMEHIOBAHHBIM, YUHUTENb JIeJaeT BHIOODP MpOBeIeHNUs 1a00paTOPHBIX paboT 1
OTIBITOB C Y4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yYaroImuXxcs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Paszpnen 1. Hay4Hblit MeTO MO3HAHMSA NPUPOABI.

®dusuka — pyHaaMeHTaIbHas HayKa o pupoje. HayuHslit MeTO1 O3HAHUS U METObI
UCCIIEeIOBaHUs PU3NUECKUX SBICHUII.

DKCIIEpUMEHT U TeOpus B Mpoliecce Mo3HaHus npupoabl. Habmoienne 1 SKCepuMeHT B
¢busuke.

CrniocoObl n3MepeHus: GPU3NIECKUX BETMUUH (QHAJTIOTOBBIE U IU(PPOBBIE H3MEPUTEIbHBIE
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocTn n3MepeHuit pu3nuecKux BeIUYHH (a0COTOTHAS U OTHOCUTEINbHAS).

MonenupoBanue pU3NUYECKUX SBICHUH U MPOLeCcCOB (MaTepUaabHas TOYKa, a0COIIOTHO
TBEPJI0€ TEIO0, UAeaIbHAs )KUIKOCTh, UJCANbHBIN a3, TOUeUHbIH 3apsa). [ unoresa. @usnueckuit
3aKOH, TPaHUIIbl €ro NpUuMeHUMoCTU. Du3ndeckas TEOpHUs.

Posne 1 MecTO GpU3UKU B OPMUPOBAHUHN COBPEMEHHON Hay4YHOW KapTUHBI MUPA, B
MPAKTUYECKOMN JESITeTbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomst, npaKmuKym.

W3mepenue cuiibl TOKa U HAIIPsDKEHUS B LIEMU TTOCTOSIHHOTO TOKa IMPHU MOMOIIN
aHAJIOTOBBIX M LU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ IMPpoBoii 1adoparopueit o pusuke. [Ipumeps! n3MepeHus pU3NIECKUX
BEJIMYMH IIPU TOMOLIY KOMITBIOTEPHBIX JaTYMKOB.

Pa3pnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuyeckoe aBmxeHrne. OTHOCUTENbHOCTh MEXaHUUECKOT0 ABMkeHus1. Cucrema
OTCYETA.

[Tpsimast 1 oOpaTHas 3a1a4U MEXaHUKH.

Pannyc-BekTop MatepualibHOM TOYKH, €r0 MPOEKIIMU HAa OCHU CUCTEMBI KOOPIMHAT.
Tpaexropus.

[Tepemernienue, CKOPOCTh (CPEIHSSI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPECHHE
MaTepuaibHOM TOUKHU, UX MPOEKIIMHU Ha OCU CUCTEMBI KoopAUHAT. CloXKeHre epeMeIIeHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE NPSIMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPAUHAT,
CKOPOCTH, YCKOPEHUS U TIyTH MAaTepUaTLHON TOYKH OT BPEMEHHU U UX IpaduKH.

CBobOogHOE mazieHne. Y cKkopeHne cCBOOOTHOTO MaieHus. J[BikeHue Tena, OponieHHOro
MOJ] YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH M YCKOPEHUSI MAaTEPUATIbHON TOUKH
OT BpEMEHU U UX TpauKu.

KpuBonuneiinoe nBmxenue. [[BrmkeHne MaTepralibHOM TOUKHU MO OKPY>KHOCTH. YTJIOBas U
TuHeHast ckopocTh. [lepuon u yacrtora obpamenus. LlenTpocTpeMuTenbHoe (HOpMaIbHOE),
KacaTelbHOE (TaHTCHIIMAIIBHOE) U TIOJTHOE YCKOPEHHE MaTepUaTbHOM TOUKH.

TexHnueckre yCTpoMCTBA U TEXHOJIOTMUYECKHUE MPOLIECCHI: CIUAOMETP, ABUKEHHUE
CHapSIOB, IIETHBIC, IIECTepEHYATHIC U PEMEHHBIE TIEpe1aul, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mogenb cuctemMbl 0TCUETA, WILTIOCTPAIUS KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHHUS.

CriocoObI UCCIIeIOBaHMSI IBUKEHUIA.

NnmrocTpanus npeaeasHoro nepexoa u M3MEpeHne MTHOBEHHOM CKOPOCTH.

[TpeobpazoBanue ABMKEHUN C UCTIOIH30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmoienue nBrkeHus Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenve ckopocT npu IBUKEHUH MO OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.



CpaBHeHME IyTe, TPAEKTOPHil, CKOPOCTEN IBUKEHUS OJTHOTO U TOTO K€ TEJIa B Pa3HBIX
CHCTEMax OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npaKmuKym.

N3yueHne HepaBHOMEPHOTO IBM>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne ycKopeHus IpHU IPSIMOJIMHEWNHOM PaBHOYCKOPEHHOM JBUKEHUU 10 HAKIIOHHOU
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHUU.

W3mepenue yckopeHus cBOOOIHOTO MaJeHus (PEKOMEHJ0BaHO UCIIOIb30BaHUE LIUPPOBOI
nabopaTopun).

W3ydenue nBuxeHus Teia, OpOIIEHHOTO TOpU30HTaNbHO. [IpoBepka rumnoressl o npsmMoit
IIPONOPLUOHAIIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBHIO TOJIETA U HAYAJIBHOM CKOPOCTBIO TEJA.
N3yueHne nBrkeHUs Teaa Mo OKPYKHOCTH € TOCTOSHHOM IO MOJTYJIFO CKOPOCTBIO.
HccnenoBanue 3aBUCUMOCTH NEpHOa 00paIleHHsI KOHUYECKOTO MasiTHUKA OT €To

apaMeTpOB.

Tema 2. lunamuxa.

IIepBb1it 3akoH HproToHa. MIHEpumanbHbIe cucTeMbl 0TCYETA. [IpUHIAIT OTHOCUTENBHOCTH
["anunes. HemnepruanbHble cUCTEMBI OTCUETa (OIpeesieHIe, IpUMEpHI).

Macca Tena. Cuna. [IpuHIun cynepno3unuu Cuil.

Bropoii 3akoH HeroTOHA [171s1 MaTEpUAIBHON TOUKHU.

Tpetuit 3akoH HproTOHA J17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALlMOHHON U MHEPTHON MacCCHI.

Cuna TsKecTd. 3aBUCUMOCTh YCKOPEHHUs CBOOOTHOTO MaIeHUs OT BBICOTHI HAJT
MOBEPXHOCTHIO TUIAHETHI M OT TeorpapuuecKoil MUpOThL. J[BukeHne HeOECHBIX Tl U UX
cryTHUKOB. 3akoHbl Kemiepa. [lepBasg kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBMXKyIIErocs ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIbKEHUS U CHJIa TPEHHS TTOKOS.
Koadduuuent tpenus. Cuna cCOnpoTUBICHUS IPU ABWKSHUU Tella B )KUAKOCTH WM Tase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KCHHUSL.

HMasnenue. I'mapocratnueckoe nasienue. Cuna Apxumena.

TexHn4eckue yCcTpONCTBA U TEXHOJIOTHYECKHE MPOLECCHI: MOAIINITHUKH, JBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGmtonenue NBUKEHUS Tell B MHEPLUAIbHBIX M HEMHEPIUATbHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenue 1ByX HIMIMHIPOB UM ILIAPOB Pa3HOM MAcChl C OIMHAKOBBIM YCKOPEHHUEM
OTHOCHUTEIILHO HEMHEPIUAIBHOW CHCTEMBI OTCUETA.

CpaBHEHHNE paBHOAEHCTBYIOLIEH IPUIIOKEHHBIX K TEIYy CHJI C IPOU3BEICHUEM MAcChl Tea
Ha €ro yCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO CWJI, BOBHUKAIOIIUX B PE3YJILTATE B3aUMOICHCTBUS TEIL.

N3Mepenne mace 1o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec tena nmpu yCKOpeHHOM NOIBEME U MTaJICHUN.

LlenTpoOEKHBIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomst, npaKmuKym.

N3mepenue paBHOACHUCTBYIONIEH CHJI TPHU ABH)KEHUHU OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

[TpoBepka rumnoTes3sl 0 He3aBUCUMOCTH BPEMEHH JIBUKEHUS OpyCKa M0 HAKJIOHHOM
IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U PE3UHOBOM
obpasrie, oT ux aedopmaruu.

W3yuenne IBUKEHUS] CUCTEMBI T, CBA3aHHBIX HUTHIO, IEPEKUHYTOH uepes JTErkuil OJI0K.



N3mepenue kodppuirenTa TpeHns Mo BeIMYHHE YIII0BOro0 KO PHUIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue ABMKEHUS OpycKa 110 HAKIIOHHOM MIIOCKOCTH C MEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHHUS.

N3yueHne qBUKEHUS IPy3a HA BAJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpoe Teno. [TocTynarenbHoe U BpaliaTebHOE ABMKEHHE TBEPIOTO Tea.
MoOMEHT CuIIBI OTHOCHTENBHO OcH BpameHus. [1nedo cubl. CrioxkeHue Cuil, MPUIIOKEHHBIX K
TBEpaOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeA.

YcroitunBoe, HeyCTOHUMBOE, Oe3pazIMuHOE PABHOBECHE.

TexHn4eckne yCTporuCTBa U TEXHOJIOTHYECKHE MPOLECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, pelIE€TYaThle KOHCTPYKIIMH.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bunasl paBHOBecCHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomst, npaKmuKym.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUSI.

KoHcTpynpoBanue KpOHIITEMHOB U pacy€T CUJ YIPYTOCTH.

N3ydeHue ycToMYMBOCTH TBEPAOTO TeJIa, UMEIOIIETO IIOMIaAb OMOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

NMnynbsc MmaTeprallbHON TOYKH, CUCTEMBI MaT€pUaIbHBIX TOUEK. LIeHTp Macc cucTteMbl
MaTepHualbHBIX TOUEK. Teopema O JBUKEHUHU LIEHTpa Macc.

NMiynbec cuibl 1 M13BMEHEHUE UMITYJIbCA TENa.

3aKOH COXpaHEHMsI UMITyJIbCA.

PeaxTnBHOE ABIKEHME.

MomeHT umItysibca MaTepruanbHoi Touky. [IpencrasiaeHue o COXxpaHEHUH MOMEHTA
MMITYJIbCA B EHTPAJIBHBIX MOJISX.

PaboTa cuibl Ha MajloM U Ha KOHEYHOM TepeMenieHnH. [ 'padudeckoe npencraBieHue
pabOTHI CHITHI.

MOIHOCTE CHIIBI.

Kunernyeckas sHeprust MarepuaibHOM TOUkH. Teopema 00 U3MEHEHUH KUHETHYECKOM
OHEPIrUH MATEPUATILHON TOUYKH.

[ToTennmanpHple 1 HEMOTEHIMANbHbIE CHIIBL. [loTeHnmanbHas sueprus. IlorennmnansHas
SHEprus ynpyro aehopMupoBaHHO npyxuHbl. [loTeHManbHAas SHEPTrUs Tella B OAHOPOIHOM
rpaBUTAllMOHHOM MoJe. [loTeHnnanpHas sHeprys Tejla B rpaBUTAlMOHHOM I10JI€ OJHOPOJHOTO
mapa (BHyTpH U BHe 11apa). Bropast kocMuyeckas CKopocTb. TpeTbs KOcMUYECKasi CKOPOCTb.

CBs13b pabOTHI HETIOTEHIIMAIBHBIX CHJI C U3MEHEHHUEM MEXaHUYECKOU IHEPTHH CHUCTEMBI
Tel. 3aKOH COXPaHEHHS] MEXaHUYECKOW DHEPT M.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHysum U1 UACAIBHON KUAKOCTH KaK CICCTBUE 3aKOHA COXPaHEHUS
MEXaHUYECKON IHEPTUH.

TexHuueckue yCTpoNCTBa U TEXHOJIOTUYECKHE NIPOLIECCHI: IBUKEHHUE PAKET, BOJOMET,
KONEp, NPy KUHHBIN MUCTOJET, TUPOCKOI, GUTYpPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKECHUE.

N3mepenre MOIHOCTH CHJIBI.

V3MeHeHMe sHepruu Teja MpHu COBEPIIEHUH padOoThI.

B3anMHbIe peBpalieHNs] KHHETUYECKON U OTEHIIMAIBHON YHEPTUH IIPHU IEUCTBUU Ha
TEJIO CUJIBI TSKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Npu cBOOOIHOM Ma/IEeHUH.



Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npaKmuKym.

N3mepenne nmnysbca Teaa o TOPMO3HOMY ITyTH.

M3mepeHue cuibl TATH, CKOPOCTH MOJIENU 3JICKTPOMOOUIIS U MOLITHOCTH CHJIBI TATH.
CpaBHEHME U3MEHEHHNs HMITYJIbCA TEJNA C UMITYJIbCOM CHIIBI.

HccenenoBanue coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEHCTBUH.

N3mepenne KNHEeTHYeCKON YHEPTUHU Teja 10 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHIIUATILHON SHEPTUH MPYKHUHBI C paOOTOM CHIIBI TPEHUSI.
Omnpenenenre pabOThI CHIIbI TPEHHUSI IPU IBUKEHUU TeJla 10 HAKJIOHHOM MITOCKOCTH.

Paszpnen 3. MosexkyasipHasi GU3MKa ¥ TEPMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MeEOPUU.

OcHoBHbIE MOJ0XKEHUS MOJIeKyIsipHO-KuHeTn4deckoi Teopuu (MKT), ux onbiTHOE
ob0ocHoBanue. Juddysus. bpoyHoBckoe nBMkeHue. XapakTep JBIKEHUS U B3aUMOICHCTBHSA
YyacTHII BelecTBa. Mojienu cTpoeHus ra3oB, JKUJIKOCTEH U TBEPBIX TeNl U OOBSICHEHHE CBOMCTB
BEIIIECTBA Ha OCHOBE 3THX Mojeneil. Macca u pazmepsl MoJieky (atomoB). KonndecTBo
BemiecTBa. [locrosunas ABoraspo.

TennoBoe paBHOBecue. Temmneparypa u crioco0sl e€ usmepenus. llkana temneparyp
Lenbcns.

Mozenb uieanbHOro ra3a B MOJIEKYJIIPHO-KHHETUYECKON TEOPUH: YACTHUIIBI T'a3a IBUKYTCA
Xa0THYECKHU U HE B3aUMOJCHCTBYIOT JPYT C APYTOM.

I"a30BbIe 3ak0oHBI. YpaBHeHHE MenaeneeBa—Kanelipona. AGcontoTHas TeMnepaTtypa
(mkana remnepatyp Kenbsuna). 3akon JlansToHa. M3omporieccsl B HaeaabHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHHe H30MPOLIECCOB: U30TEPMa,
n30x0pa, u3o00apa.

CBs13p MEX]ly TaBJICHUEM U CPEIHEN KHHETUYECKON S3HEPTUEN TOCTYIaTEIbHOTO
TEIUIOBOTO JIBMKEHUS MOJIEKYJI HICAJIbHOTO ra3a (OCHOBHOE YPaBHEHHUE MOJIEKYIISIPHO-
KMHETUYECKOW TEOPUU MI€aTIBHOIO ra3a).

CBs13b a0CONIOTHON TeMIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeHEH
KMHETUYECKOW YHEPTUEH MOCTYNATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.

TexHUYEeCKHEe yCTPONCTBA U TEXHOJIOTUUECKHE MPOIIECCHI: TEPMOMETP, OapOMETp,
[I0JTy4€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu 1BUKEHUS YacTHUL] BEIIECTBA.

Mopenb GpOyHOBCKOTO TBH)KCHUS.

Buneoponuk ¢ 3anchio peaabHOro OpOyHOBCKOTO JBHXKEHUS.

Juddysus xkuaKocTei.

Mopens onbita IlITepHa.

[IpuTsxeHne MOJIEKYII.

Monenu KpUCTalNIn4eCKUX PELETOK.

Habmtonienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomost, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHUS TEIUIOBOTO PaBHOBECUS P TEINIOOOMEHE MEKITY
ropsiueil ¥ XOJI0JHON BOJOMU.

N3ydenne n30TepMUyYECcKOro mnpoiecca (peKOMEH0BaHO HCIIOIb30BaHue HU(POBOH
nabopaTopun).

N3ydenue n30XopHOTO mnpouecca.

N3ydenune n306apHOro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunoi.

Tepmoaunamuueckas (T/]) cucrema. 3aganne BHEUTHUX yCIOBHUH JUIs
TEPMOJMHAMHYECKOM cUcTeMbl. BHelIHNE 1 BHYTpeHHHE nTapaMeTpsl. [lapameTpsl



TEPMOJIMHAMUYECKOIN CUCTEMBI KaK CpeJIHNE 3HAUEHUSI BETUYMH, OMMCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nauano repmoanHamuku. CaMonpou3BoJibHAs pelakcaluus TepMOAMHAMUYECKOM
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopaenb uaeanbHOro ra3a B TEPMOJIMHAMUKE — CUCTEMAa YPaBHEHUN: ypaBHEHUE
MenneneeBa—KnaneipoHa u BEIpa)KEHHE JIUIs1 BHYTPEHHEN SHEPTUU. Y CIIOBHS IPUMEHUMOCTH
ATOM MOJIEIH: HU3Kasi KOHIEHTpAIUs YacTHII, BBICOKUE TeMIIepaTypbl. Beipaskenue st
BHYTPEHHEH YHEPTUU OJTHOATOMHOTO HACATBHOTO ra3a.

KBazucrarnueckue u HeCTaTHUECKUE MPOLIECCHI.

DOneMeHTapHas paboTa B TepMOIMHAMHKE. Beraucienne paboThl o rpaduky mpolecca Ha
pV-auarpamme.

Teruionepenaya kak cnoco0 U3MEHEHUS! BHYTPEHHEH SHEepruu TepMOAMHAMUYECKOM
cucTtembl 6e3 coBepieHus padboTel. KOHBEKIuS, TEMIONPOBOJHOCTD, U3ITYUCHHE.

KomnuectBo Tenmnotsl. TemmoéMKoCTh Tena. Y aenbHas U MOJIIpHAs TEMII0EMKOCTH
BelllecTBa. YpaBHeHUEe Maiiepa. Y nenbHas TEIUIoTa CropaHus TomuBa. Pacuér konmyecTsa
TEIIOTHI TIpH Terutonepeaaye. [loastue o6 agnadbaTHOM MpoIiecce.

[TepBsiii 3aKOH TepMOAMHAMUKH. BHyTpeHHss sHeprusi. KonmndyecTBo TemIoTsl 1 paboTa
KaK Mepbl U3MEHEHHUSI BHYTPEHHEH YHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

BTtopoii 3ak0H TepMOIMHAMHKH AJIs1 PABHOBECHBIX MPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €IUHCTBEHHAs aanabdara.
AOcomoTHas Temmeparypa.

BTtopoii 3ak0H TepMOIMHAMUKY JJI1 HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO TIEpeIaTh
TEIUIOTY OT OoJiee XOIOIHOTO Tena K Ooliee HarpeTomy 0e3 kommneHcanuu (Knaysuyc).
HeobpaTtumocTh MpUPOIHBIX MTPOIIECCOB.

[Ipunnune! aeiicteus TernoBbix MammuH. KIT/I.

MakcumansHoe 3Hauenune KIIJI. [{ukn Kapno.

DKOJIOTMUECKHUE aCEeKThl UCIOJIb30BaHMs TEIUIOBBIX ABUrareneil. TermnoBoe 3arps3HeHne
OKPYXaIoIIeH Cpebl.

TexHn4ecKue yCTpoiCTBa U TEXHOJOTUYECKHUE MPOIIECCHI: XOJIOAMIbHUK, KOHIUIIUOHED,
JIM3EIIbHBIN U KapOIOpaTOPHBIN ABUTATENH, TapOBasi TYPOMHA, MTOTYyYEeHUE CBEPXHUZKUX
TeMIIepaTyp, yTHIN3aLUs «TEIUIOBBIX» OTXOJ0B C UCHOJIb30BaHUEM TEIIOBOI'O HACOCA,
YTUIM3AUS OMOOPTaHUIECKOTO TOTUIMBA JIJISl BEIPAOOTKU «TETUIOBOM» M DJIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3menenne TemmepaTypbl Ipy aquadaTHIECKOM PaCcITupPEHUH.

Bo3nymiHoe orauso.

CpaBHEHHE YIEIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEH YJHEPTUH.

UccnenoBanue agnabaTHOTO TIpoIiecca.

KommnbrorepHbie MOJENH TETIOBBIX JBUTATENECH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomasl, nPAKMUKYM.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnenoBanue nponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mporiecca.

N3yuenne B3auMOCBS3M YPHEPTUU MEKMOJICKYJIIPHOTO B3aMMOJICUCTBHS U TEMIIEPATYPHI
KUIEHUS )KUIKOCTEH.

Tema 3. Acpecammnsie cocmoanusa eeuwiecmea. Pazoevie nepexoowl.

[TapoobpazoBanue u koHAeHcanus. MicnapeHue u KuneHue. Y aenbHas TerioTa
napooOpa3zoBaHusl.

Haceiiennsie u HeHacklleHHbIE NTapbl. KauecTBeHHAas 3aBUCUMOCTD INIOTHOCTH U
JIaBJICHUS HACBHIIIICHHOTO Mapa OT TEMIEPaTyPhl, UX HE3aBUCUMOCTh OT 00BhEMa HACKHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHUS B KUJKOCTH.

BrnaxHocTh Bo3ayxa. AGCOTIOTHAS U OTHOCUTENIbHASI BIAXKHOCTb.



TBépnoe teno. Kpucramnuueckue u amopHbie Tena. AHU3OTPOIHS CBOWCTB KPUCTAIIIIOB.
[TnaBnenue u kpucTaumsanus. Y AelbHas TerioTa miasienus. Cyomumanus.

Hedopmaruu 1BEpaoro Tena. Pactsokenue u cxxarue. Casur. Monyns FOnra. [lpenen
yOpyrux aedopmanui.

TemioBoe pacmupeHue KUAKOCTeH U TBEPIABIX Tell, 00bEMHOE U TUHEITHOE pacIIupeHue.
AHrapMOHHM3M TEIIJIOBBIX KOJICOAHMI YaCcTHUIl BEIIECTBA KaK MPUIMHA TETUIOBOTO PACIIHPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[Ipeo6pa3zoBanue sHEpruM B Pa3oBbIX Mepexoax.

YpaBHEHHE TEIUIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHUE. KOadDUIIMEHT MOBEpXHOCTHOTO HATsOKeHUs. KanuispHeie
sABieHud. /{aBieHue moa UCKpUBIEHHON TOBEPXHOCTHIO xkuAKocTH. Dopmyina Jlaraca.

TexHuueckre yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JKUIAKUE KPUCTAILIbI,
COBpPEMEHHBIE MaTEpHUAJIbI.

Hemoncmpayuu.

TemnnoBoe pacipeHue.

CBoiicTBa HACBIIIEHHBIX MapOB.

Kunenue. Kunenue npu NnoHM>KEHHOM JJaBJICHUU.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMnBITH ¢ MBUIBHBIMU TIJIEHKAMH.

CmauuBanue.

Kanunnsipusie sBiexHus.

Moenu HEHbIOTOHOBCKOM KUIKOCTH.

Crioco0bl U3MEPEHUS BIAYKHOCTH.

HccnenoBanue HarpeBaHus U MJIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr neopmariuii.

Ha6mronenune mansix aedopmMarimid.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npaKmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCTTAPEHUS KUIAKOCTEM.

N3mepeHue y1enbHOM TEUIOTHI IIJIABJICHUS JIbJA.

N3yuyeHne CBOMCTB HACBHIICHHBIX IAPOB.

N3mepenune abCOMOTHOM BIaKHOCTH BO3/yXa U OIICHKA MAacChl TAPOB B TIOMEIICHHH.

N3mepenne ko3 duiineHTa moBepXHOCTHOTO HATSHKECHUS.

N3mepenune moayns FOHra.

Uccnenoanue 3aBucuMocTH aeopMaIuu pe3nHOBOTO 00pasiia OT MPHIIOKEHHOW K HEMY
CHUJIBI.

Paspnen 4. DuekTpoamHaMuka.

Tema 1. Inexmpuueckoe noe.

OnexTpu3anys Tea U €€ NposBICHUS. DIIEKTPUUYECKHU 3apal. J[Ba BUa 3JEKTPUUECKUX
3apAoB. IIpOBOTHUKY, TUAIEKTPUKH U MTOITYIIPOBOIHUKHU. DJIEMEHTAPHBINA AIEKTPUIECKUN
3apsj. 3aKOH COXPaHEHUsS DJIEKTPUUECKOTO 3apsia.

B3anmoneiictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyoHa.

OnexTpuueckoe none. Ero nelicTBre Ha 2JEKTPUUECKUE 3apsiabl.

Hanpsoxkéanocts anextpuyeckoro nosst. [IpoGusiii 3apsa. JInHuy HanpspkEHHOCTH
ANEeKTpUYecKoro nosst. OqHOPOIHOE ANEKTPUUYECKOE TTOJIE.

[ToTeHIManbHOCTB 3JIEKTPOCTATUYECKOTO NOJIA. Pa3HOCTh MOTEHIIMAIOB U HAIIPSKEHUE.
IToTenumanpHas SHEPrus 3apsia B dJEKTPOCTaTUIECKOM 1oJe. [loreHnnan
AIEKTPOCTATUYECKOTO MoJs. CBsI3b HAPSKEHHOCTH MO U PA3HOCTH MOTEHIUAIIOB JJIS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOT0, TaK U HEOJHOPOJHOTO).

[TpuHIUIT Cynepno3UIUH JIEKTPUYECKUX MTOJIEH.



[Tone Toueunoro 3apsaa. [lone paBHOMepHO 3apsikeHHOH cdepsl. [lone paBHOMEpHO
3apsHKEHHOTO 10 00BEMY 1mIapa. [losie paBHOMEPHO 3apssKEHHON OCECKOHEYHOU TIIOCKOCTH.
KapTuns! 1MHNAN HAaNPsYKEHHOCTH ATUX NOJIEN U SKBUIIOTEHIIMAJIBHBIX TOBEPXHOCTEN.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM T0JIe. Y CJIOBHE PAaBHOBECHS 3apsiIOB.

JIMBIEKTPUKY B 3JIEKTPOCTaTUUECKOM ToJIe. J(nanekTpuieckas NpOHUIIAEMOCTh BEILIECTBA.

Konpnencarop. D11eKTpoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTH INTIOCKOTO
KOHJIEHCATOopA.

[TapamtensHOE coemHEeHHE KOHIeHcaTopoB. [locnenoBarenbHOe COeTMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKeHHOT0 KOH/IEHCATopa.

JIBM>KeHHE 3apsSKEHHOM YaCTULBI B OTHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHuyeckue ycTpoiucTBa U TEXHOJIOTHYECKHE MPOIIECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alHTA, 3a3€MIICHHE AIEKTPOIIPUOOPOB, KOHACHCATOPHI, TEHEPATOP
Ban ne I'paada.

Hemoncmpayuu.

Y CTpoHUCTBO M MPUHIMUIT ACHCTBUS AIEKTPOMETPA.

DIEKTPUUYECKOE T10JIE 3aPSKEHHBIX IIAPUKOB.

DJeKTpUYECKOe MoJIe IBYX 3apsSKEHHbIX MJIaCTHH.

Mozens anekTpocTaTuueckoro reueparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IOJIE.

DnexTpocTaTHYeCcKas 3aluTa.

Y CTpolCTBO U IEMCTBUE KOHAEHCATOPA MOCTOSTHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIIA U IUIACTHH,
paccTOSHUS MEXTy HUMU U AUAJIEKTPUUECKOIM MPOHUIIAEMOCTH.

OHeprus IEKTPUUYECKOTO MOJIS 3apsSKEHHOTO KOHAEHCATOPA.

3apsika ¥ pas3psiika KOHIAEHCATOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npaKmuKym.

OneHka cu1 B3aMMOACHCTBUS 3apsyKEHHBIX TEJl.

HabmtoneHue npeBpalieHus 3Hepruu 3apsKeHHOT0 KOHIEHCATOPa B SHEPTUIO U3ITyUYEHUS
CBETOANO/1A.

W3ydenne mpoTekaHus TOKa B LIETIH, COJIEPKalIel KOHAEH CaTop.

Pacrnipenenenue pa3HoCTH MOTEHUUANIOB (HAMPSHKEHUS ) TIPH IOCIIEI0BATEIEHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlii IneKmpuyecKuil mox.

Cuia Toka. ITocTOSAHHBIN TOK.

VYcnoBus CynecTBOBaHMs MOCTOSTHHOTO 3JIEKTPUYECKOT0 TOKa. MICTOUHUKH TOKa.
Hanpsokenne U u DJ1C &,

3axon OMa AJ1s yyacTKa IeTH.

DJEKTPUUECKOE COIPOTUBIIEHHE. 3aBUCUMOCTb COIIPOTUBIIEHHS OJHOPOJHOTO TPOBOJHHUKA
OT €ro JUIMHBI U IUIOLIa/Id MOTIEPEYHOr0 CeUeHUs. Y 1eJIbHOE COPOTHUBIIEHUE BEILIECTBA.

ITocnenoBarenbHOE, apalIeIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB. Pacuér
pa3BETBIEHHBIX AMEKTpHUecKuX 1enei. [Ipasmna Kupxroda.

Pab6ota snekrpuueckoro Toka. 3akoH /xoyns—Jlenua.

MoIHOCTb AMEKTPUYECKOro ToKa. TernsoBast MOITHOCTh, BbIJENIsIEMas Ha PE3UCTOPE.

O/1C n BHYyTpEHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKA. 3aKOH OMa 11 OJIHOM
(3aMKHYTOM) 2JIEKTpUUYECKOM 11er. MOIIHOCTh UCTOYHHUKA TOKa. KOpoTKoe 3aMbIKaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuyeckue ycTpoicTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: AMIIEPMETP, BOJILTMETD,
peocTaT, CUETUHK IIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

W3mepenne cuibl TOKa ¥ HaIIPSHKEHUS.



HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS U1 PE3UCTOPA, JIaMIIb
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTD CONIPOTUBIIEHUS IMJIMHAPUIECKUX TPOBOAHUKOB OT JIJIMHBI, TUIOIIAIN
MOTIEPEYHOI0 CEUEHHUs U MaTepHuaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTHUBIIEHHUS ITPU TOCTOSSHHOM
HaANPSDKEHUU.

IIpsamoe nzmepenne 3/1C. KopoTkoe 3aMbIkaHUE ralbBaHUUECKOIO JIEMEHTA U OLICHKA
BHYTPEHHET0 CONPOTUBIICHUSI.

CrniocoObl coeTMHEeHNs1 ICTOUHUKOB Toka, D/IC barapei.

HccnenoBanune pa3HOCTH MOTEHIIMATIOB MEXKIY MOJFOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B
LEMH.

Yuenuueckuit sxkcnepumenm, nabopamopmusie pabomaol, npaKmuxKym.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro COnpoOTUBICHHS TPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS U1 JIaMIIbl HAKaJIUBaHMsL.

YBenuueHue npenena u3MepeHus amrnepMeTpa (BOJIbTMETPA).

N3mepenune D/IC v BHYTPEHHETO CONPOTUBIICHUSI HCTOYHHUKA TOKA.

Uccnenosanue 3aBucumoctu J/1C raapBaHUYECKOro 371€MEHTa OT BPEMEHH NMPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanune pa3HOCTH MOTEHIIMAIOB MEXKIY MOJFOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DrnexTpuyecKas IpOBOAUMOCTh Pa3IMYHbBIX BEIIECTB. DIEKTPOHHAS IPOBOJUMOCTh
TBEPABIX METAJNIOB. 3aBUCUMOCTD CONPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.
CBepXnpoOBOIMMOCT.

OnexTpuuecKknii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U TPUMECHAs TPOBOAUMOCTH MOJIYIIPOBOJHUKOB.
CoiictBa p—n-nepexona. [1osynpoBoaAHUKOBEIE TPUOOPHI.

DNeKTpUYECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHUECKAS TUCCOLMALINS. DIEKTPOIH3.
3axonbl Dapazest 1Sl 2JIEKTPOIH3a.

DneKkTpuyecknil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENBHBIN pa3psI.
Pasznuynble TUIIBI caMOCTOATENBHOTO paspsaaa. Monnus. [Inazma.

TexHu4yeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: Ta30pa3psHbIC JIaMIIbI,
AJIEKTPOHHO-JIyueBasi TpyOKa, MOIyIPOBOAHUKOBBEIE TPUOOPHI: U0, TPAH3UCTOP, POTOIUO,
CBETOJINO/I, TaJIbBaHUKA, paQUHUPOBAHNE MEH, BHITIIIABKA AITFOMUHMS, FIEKTPOHHAs
MHUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTB COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbI 2nekTpoanza dapazes.

HckpoBoit pa3psn v MpoOBOJUMOCTb BO3/1yXa.

CpaBHEHHE IPOBOJUMOCTH METAIIJIOB U MOJYIPOBOIHUKOB.

OAHOCTOPOHHSSI MPOBOJUMOCTD AUOA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomst, npaKmuKym.

Hab6monenue anexrponusa.

W3mepenue 3apsiia 0THOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONTPOTUBIICHUS] TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOAA.

Pu3dnyecKuil NPaKTHKYM.

CrniocoObl n3MepeHus: GU3NUECKUX BEJTMUMH C UCTIOIb30BaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
M3MEPUTENIbHBIX TPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOIIOTHBIE U



OTHOCHTEJIbHBIE TIOTPEIIHOCTH U3MepeHui puznyeckux BennynH. OneHKa rpaHuIl
MTOTPEUIHOCTEM.

[TpoBeeHne KOCBEHHBIX U3MEPEHUH, CCIIEOBAaHUM 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH,
IIPOBEpKa MPEeI0AKEHHBIX TUIIOTE3 (BBIOOD 13 paboT, OMUCAHHBIX B TEMAaTHYECKUX pa3zenax
«Y4YEeHNYECKUN SKCIIEPUMEHT, 1a00opaTOpHbIE pabOThI, TPAKTUKYM).

MexnpeameTrHblie CBSI3H.

N3zyuenne kypca ¢pusuku yriryoiaéHHoro ypoBHs B 10 ki1acce OCyIIecTBIsAETCS C Y4ETOM
COJZIepKATEIBHBIX MEKITPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMUH,
reorpagpuu U TEXHOJIOTHU.

Meosicnpeomemnbvie nonamus, céA3aHHbIE C UFYUEHUEM MEMOO08 HAYYHO20
no3nanuA: sBIeHUE, HAy4YHbIH (akT, runoresa, pusnyeckas BeIMUUHA, 3aKOH, TEOPHS,
HaOJI0/IeHUE, SKCTIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIb, U3MEPEHUE, TOTPEUTHOCTH N3MEPEHUIH,
U3MepUTENIbHBIE IPUOOPHI, U pOBast 1abopaTopHsl.

Mamemamuxa: pelieHue cucteMbl ypaBHeHu. JIuneiinaa GyHkuus, napadona,
runepOona, ux rpaduku u cBoiicta. Tpuronomerpuueckue GyHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXK/1eCTBO. BEKTOPHI M MX MPOEKIMU HA OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannyeckoe IBUKEHHE B )KUBOI npupoae, auddysus, ocMoc, TeIooOMeH
JKUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpe/Ibl, YTHIIN3aIUs
OMOOPraHMYECKOT0 TOIUIMBA JIJISl BRIPAOOTKHU «TEIJIOBOW» U AJNEKTPOIHEPTHH, TOBEPXHOCTHOE
HaTsDKEHHE U KalWUIAPHBIC SIBICHUS B IPUPOJIE, HIEKTPUUECKUE SIBJICHHUS B KUBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE AaTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, MoJlyuyeHHe HaHOMAaTepHalloB, TEIJIOBbIE CBOMCTBA TBEPBIX TEI, JKUAKOCTEH 1
ra3oB, KUJKUE KPUCTAJUIbI, SJIEKTPUUECKUE CBOMCTBA METAJLJIOB, AJIEKTPOIUTUYECKAS
JMCCOIMALNS, TAJIbBAHUKA, 3JIEKTPOHHAS! MUKPOCKOITHSI.

TI'eocpaghua: BnaxxHOCTB BO3/lyXa, BETPbI, OApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUH C UCTIOIB30BAHUEM MEXaHU3MOB, YUET CyXOro U
KHJIKOTO TPCHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKIWH (KPOHIITEHH, peméTaaThie
KOHCTPYKIINH), UCTIOJIb30BAaHUE 3aKOHOB COXPAHEHUSI MEXaHUKU B TEXHUKE (TMPOCKOI, BOJOMET
U JIpyTHE), TBUTATEIIh BHYTPEHHETO CTOPaHMUs, TTapoBasi TypOnHa, OBITOBOI XOJOIMIBHUK,
KOHJIMIIMOHEP, TEXHOJIOTUHU TOTY4YECHUSI COBPEMEHHBIX MaTepUaJIOB, B TOM YHCIIE
HaHOMAaTEepHAJIOB, U HAHOTEXHOJIOTUH, SJIEKTPOCTaTHYECKasl 3allIUTa, 3a3EMIICHUE
AIIEKTPONPUOOPOB, ra30pa3psiAHbIE JAMIIBI, TOTYIPOBOIHUKOBBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoauHamMuka.

Tema 4. Maznummnoe none.

B3anMozeicTBre MOCTOSIHHBIX MarHUTOB U IIPOBOJHUKOB C TOKOM. MarHutHoe mnoJe.
Bexrop MarHuTHON MHAYKUUU. [IpuHIMI CynIepro3uiUuy MarHUTHBIX MOJIeH. JIMHUM MarHuTHOM
WHIYKIUU.

MarnuTHO€ 10JI€ IPOBOJHUKA C TOKOM (MPSMOT0 MPOBOAHUKA, KATYIIKHA U KPYTOBOT'O
BuTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuina JlopeHnua, €€ HanpaBIeHUE U MOYJIb. JIBUKEHHUE 3apSyKEHHOM YacTUIIBI B
OJTHOPOJHOM MarHuTHOM mose. PaGora cuibl Jlopenna.

MarnuTHOe nosue B Bemectse. PeppoMarHeTUKH, Iapa- U JUaMarHeTUKH.

TexHuueckue yCcTpoiucTBa U TEXHOJIOTUYECKHUE MPOIECCHI: MPUMEHEHHE MOCTOSTHHBIX
MarHuToB, 3JIEKTPOMarHUTOB, TECTEP-MYIbTUMETP, dJIEKTPOABUTaTENb SK0OU, yCKOpUTEIn
3JIEeMEHTapHbIX YaCTHLI.

Hemoncmpayuu.



KapTtuna nuHUI HHIYKIIUA MAarHUTHOTO TOJIS TTOJIOCOBOTO U TIOJIKOBOOOPA3HOTO
MMOCTOSTHHBIX MarHUTOB.

Kaptuna nuHuit MarHuTHOM MHAYKIMH MOJIS JJIMHHOTO MPSIMOT0 MPOBOIHUKA U
3aMKHYTOT'O KOJIBIIEBOTO IIPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoneicTre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJINATA.

Habuntoienue nBH>XeHUs My4yKa JIEeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS SMEKTPOU3ZMEPUTELHOTO MPUOOpa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopmnsie pabomaol, npaKmuxKym.

WccnenoBanne MarHUTHOTO MOJISl HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTHKOB.

WccnenoBanue 1ecTBUS TOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amrepa.

N3yueHune 3aBUCUMOCTH CHIIbI AMIIepa OT CUJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM Ha OCHOBE M3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnexkmpomaznumnan UuHOYKYUs.

SBnenue 3r1eKTpoMarHuTHOM MHAYKIMH. [IoToK BekTOpa MarHuTHOM MHAYKIMH. DJ1C
MHIYKIWU. 3aK0H 3JIeKTpoMarHuTHo unaykuun dapaznes. BuxpeBoe anekTpuyeckoe moiie.
Toxu dyko.

O/1C uHayKIMH B IPOBOJHUKE, JBUKYIIEMCS B OJTHOPOJJHOM MarHUTHOM II0JI€.

[IpaBumno JleHna.

NunyktuBHOCTh. KaTylika HHIyKTUBHOCTHU B LIETIM MIOCTOSTHHOTO TOKa. SIBNeHue
camonHaykuuu. IJ1C caMOMHAYKIINAH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuuecKkre yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: UHAYKIIMOHHAS 1€Yb, COJIEHOMU,
3alATa OT JIEKTPU3ALMH TEJI IIPU ABHKEHUU B MAarHUTHOM I10J1€ 3€MJIN.

Hemoncmpayuu.

Habuntoienue siBieHus 31eKTPOMarHuTHOM WHIYKITUH.

Uccnenoanue 3aBucumoct DIC UHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO
MIOTOKa.

IIpaBuio JleHna.

[Tamenne MmarauTa B alFIOMUHUAEBON (METHOW) TpyOe.

SIBneHre caMOMHIYKIIUU.

Uccnenosanue 3aBucumoctu 3/1C caMOUHIYKIIMH OT CKOPOCTH U3MEHEHUS CHJIbI TOKA B
LEIN.

Yuenuueckuit sxkcnepumenm, nabopamopmnsie pabomaol, npaKmuxKym.

UccnenoBanue siBICHUS IEKTPOMATHUTHON MHAYKIIUH.

OrnpeneneHne NHIYKIUA BUXPEBOIO MAarHUTHOTO TOJIA.

UccnenoBanue siBIeHUs CAMOUHIYKIUU.

CO6opka MozieH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. Kosedoanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenpuas cucrema. CBOOOIHBIE KOJICOAHHA.

I"apmonnueckue konebanus. Kunemarnueckoe v JUHAMHYECKOE OMTMCAHUE.
DHepreTuyeckoe OnrcaHue (3aKOH COXpaHEHUs] MeXaHn4ecKoi sHeprun). BoiBon
JTUHAMHYECKOTO OMMHMCAaHUs TAPMOHHUYECKUX KOJCOAHUI U3 UX SHEPTeTUYECKOTO U
KUHEMATHYECKOTO OIMCAHMS.

Awmmmutyna u aza konedanuii. CBsi3b aMIUTUTYIBI KOJICOAHUI UCXOTHOW BEJTMUUHBI C
aMIUTUTYIaMU KoJiIeOaHUM €€ CKOPOCTH U yCKOPEHHSI.



ITepuon u yacrora kosnebanuit. [leproa ManbIx CBOOOHBIX KOJIEOaHUNH MaTeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOEOaHU TPYKUHHOTO MasTHUKA.

[TonsaTHe 0 3aTyxaronmx Koaebanusx. BeiHyxeHHbIe Konebanus. Pezonanc. PezonancHas
KpuBas. BiausiHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KpUBOil. ABTOKOJIE0aHUS.

TexHnyeckue ycTpoicTBa U TEXHOJIOTUYECKHE MTPOLIECCHl: METPOHOM, Yachl, Ka4yelly,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3amnuch KonedaTeIbHOr0 JBHKEHHUS.

HabmtoneHne He3aBUCUMOCTH NEPHOA MAJIBIX KOJIEOaHU rpy3a Ha HUTH OT aMILTUTYIbI.

UccnenoBanue 3aTyXaromnmx KojeOaHUH 1 3aBUCHMOCTH TIEPHO/1a CBOOOTHBIX KOJIeOaHUA
OT CONPOTHBIICHUS.

Uccnenoanue xonebaHuii rpy3a Ha MACCUBHOM MPYKUHE C MBI (POPMHUPOBAHUS
npeJCcTaBIeHU 00 uaeanbHONU MO MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU MpHU KoeOaHUIX Irpy3a Ha MpYyKUHE.

HccnenoBanue BIHYKICHHBIX KOJICOaHUI.

HaGmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomst, npaKmuKym.

W3mepenue nepuojia cBOOOAHBIX KOJI€OaHUI HUTSHOTO U MPYKUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KoJIeOaHU Ha yIIpyroM MojBece.

W3ydenue qBUKEHHSI HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue SHEPTUH B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaOUINX KoieOaHUH.

HccnenoBanue BbIHYKJICHHbBIX KOJICOaHUI.

Tema 2. InexmpomazHumnsle Ko1e0aHUA.

Koneb6arenbHblit KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHbIE KOJIeOaHNs B U/1€ATbHOM
kosebaTesnbHOM KOHTYpe. @opmyina Tomcona. CBsi3b aMIUIMTYABI 3apsijia KOHACHCATOpa C
aMIUTUTYA0H CHJIBI TOKA B KOJeOaTeIbHOM KOHTYpeE.

3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM K0JeOaTeIbHOM KOHTYpE.

3aryxaromue 3JeKTpOMarHiuTHbIE KosieOaHus. BeIHyKI€HHBIE JIEKTPOMarHUTHbIE
Kosie0aHusl.

IlepemenHbII TOK. MOILITHOCTh NEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U JIEHCTBYIOIIEE
3HaYeHHUE CUJIbI TOKA U HAIPSDKEHUS MIPU Pa3IMdHON opMe 3aBUCUMOCTH IEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHyconaaIbHbIN IEPEMEHHBIN TOK. Pe3nucTop, KOHIEHCATOp U KaTyIIKa HHYKTUBHOCTH
B LIENIY CUHYCOMJIAIbHOT'O IEPEMEHHOTr0 TOKa. Pe3oHaHC TOKOB. Pe30oHaHC HanpsKeHui.

Wneanwsusiii TpanchopmaTop. [IponsBoacTBo, nepegada u moTpedIecHUE JIEKTPHUIESCKON
SHEPIHH.

DKOJOrM4ecKre PUCKU MpU MPOU3BOCTBE 3IeKTposHeprun. KyabTypa ncrnosnb3oBaHus
AJIEKTPO3HEPTUH B TOBCEIHEBHOM JKU3HM.

TexHn4eckue yCcTpoMuCTBa U TEXHOJIOTHYECKHE MPOLECCHI: dJIEKTPUUECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, IMHUU JIEKTpOIepe1ay.

Hemoncmpayuu.

CB00O/IHBIE AIIEKTPOMArHUTHbIE KOJIEOaHMUS.

3aBUCUMOCTB 4aCTOThI CBOOOIHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuusorpaMMBl 3JIEKTPOMarHUTHBIX KOJICOaHUH.

['enepaTop He3aTyXaroMMX 3JIEKTPOMAarHUTHBIX KOJIeOaHuH.

Mosenb 27eKTpPOMarHUTHOTO TeHEpaTopa.

BoinyKieHHbIE CHHYCOMIaTbHbIE KOJICOaHMsI.

Pe3ucrop, karymka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIENH IEPEMEHHOTO TOKA.

Pe3onaHc npu nocien0BaTeNbHOM COETUHEHUH PE3UCTOPA, KaTYIIKA UHAYKTUBHOCTH U
KOHJIEHCATOpA.

YcTpoiicTBO M IPUHLIKIT ACUCTBUS TpaHCPopMmaTopa.



Mogenb TUHUY 2IEKTPOIEPEIAUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKym.

W3zyuenue Tpanchopmaropa.

HccnenoBanue nepeMeHHOI0 TOKa Yyepe3 Mocae10BaTeNIbHO COeAMHEHHbBIE KOHIEHCATOD,
KaTyIIKy U PE3UCTOP.

Habutoienue 31eKTpoOMarHUTHOTO Pe30HAaHCa.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IIENH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL.

MexaHn4yecKkue BOJIHBI, yCIOBUS UX pacnpocTpaHeHus. [lonepednsie u Npo10JbHbIE
BoJIHBL. [lepuos, ckopocTh pacnpocTpaHeHHs U JUIMHA BOJIHBI. CBOMCTBA MEXaHHUUECKUX BOJIH:
OTpakeHHe, peoMIIeHUe, HHTephEepeHIHs U AU(PaKIIHsL.

3Byk. CkopocThb 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[lIymoBOe€ 3arps3HEHNE OKPYKAIOLIEH Cpebl.

DEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUS U3TyUYeHHsI 3JIEKTPOMarHUTHBIX BOJIH. B3anmuast
OpHUEHTAILM BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KEHHUE, IIPEIOMIICHUE, MOSpU3aliys,
uHTEepepeHIMs U TUPPaKIUSL.

[Ikana 3eKTpOMarHUTHBIX BOJIH. [IprMeHeHre 3IeKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMTIBI paaKOCBA3U U TeNeBUACHUS. Pagnomokausi.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue ycTponcTBa U MPAKTUYECKOE MPUMEHEHHE: My3bIKaIbHbIE HHCTPYMEHTHI,
panap, paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoHn, CBU-neus, ynpTpa3ByKkoBas
JUarHOCTHKA B TEXHUKE U MEJIULIHE.

Hemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJIOJIBbHBIX BOJH.

Konebmomieecst Te0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabmtoneHnue oTpaxeHus ¥ MpeoMIIeHUS MEXaHUUECKUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakiiui MEXaHM4eCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHE.

HabGmtoneHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOM U 4acTOTOU
Kosie0aHui.

HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEIOMIICHHE,
noJsisipu3anus, 1udpakuus, HTepdepeHIHs.

OOHapy:xeHue HH(PaKPACHOTO U YIbTPA()HUOICTOBOTO U3ITyUCHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKym.

N3y4eHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHsI 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonnHetHOE pacipoCTpaHEHNE CBETa B OAHOPOIHOM cpene. JIyu cBeta. TodeuHblid
HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o6paxeHuii B MI0CKOM
3epkaiie. Cpepuueckue 3epkaa.

[Ipenominenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelh
npesomiieHus1. OTHOCUTEINBHBIN MOKa3aTenb npeaoMieHus. [IocTOSHCTBO 4acTOTHI CBETA U
COOTHOILIEHHUE JITMH BOJIH MPH MEePex0/ie MOHOXPOMATHYECKOTO CBETA Yepe3 IpaHully paszelna
JIByX ONTHYECKUX CPEZ.

Xon nyueit B npusme. Jucniepcust ceera. CiaoxHbIN cocTaB 6enoro cBeta. L{Ber.

ITonHOE BHyTpeHHEE oTpaxkeHUe. IIpeenbHbIil yroi MoIHOro BHYTPEHHETO OTPasKEHUS.



CoOwupatolye u paccenBaronie JMH3bl. ToHKast TrH3a. POKYCHOE pacCTOsIHUE U
ONTHUYECKasl CUJIa TOHKOW JIMH3BL. 3aBUCUMOCTh (POKYCHOTO pacCTOSIHUS TOHKOM chepruuecKoi
JIMH3BI OT €€ TEOMETPHUH U OTHOCUTEIIBHOTO MOKa3aTesl IPEJIOMIICHUS.

dopMyia TOHKOW JIUH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

Xopa myya, MPOIIEAIEro JUH3Y MO TPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKON OCH.
[TocTpoenue n3o6paxeHuit TOUKH U OTpe3Ka MPSAMOM B cCOOMpaIOLIUX
Y pacCeuBAIOLUX JUH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspematoniast ciocoOHOCTh. ['1a3 Kak onTHYeckas cuctema.

IIpenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

Bonnosas ontuka. UnTepdepenuus ceera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaOJI0IeHUS] MAKCUMYMOB M1 MUHUMYMOB B HHTep(EpEeHIIMOHHON KapTUHE OT IBYX
KOT'€pEHTHBIX UCTOUHUKOB. [IprMeps! kitaccuuecknx HHTEP(EPEHIIMOHHBIX CXEM.

Hudpaxmus cera. AudpakimonHas pemeéTka. Y cioBue HaOMI0ICHUS TIaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspu3zanus ceera.

TexHuyeckue ycTponcTBa U TEXHOJIOTHYECKHUE MPOIIECCHI: OUKH, JIyTa, MEPUCKOIL,
¢oroanmapat, MUKPOCKOII, IPOEKIIMOHHBIN anmapar, IPOCBETICHUE ONTHKH, BOIOKOHHAs
onTHKa, TUGPaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue NpeoMIIEHNs CBETA.

Habuntoienne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB U€PE3 MNIOCKONAPAIUIENBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBONCTB N300paKeHHM B JIMH3AX.

Monenu MUKpOCKOTIa, TEIECKOIA.

HaGmronenue naTepdepeHm crera.

HaOmroieHre 11BETOB TOHKUX IUIEHOK.

HaGmronenue audpaknuu cera.

N3yuenne qudpakinOHHON PEIIETKH.

HaGmonenue audpakiinoHHOTO CIIEKTpa.

Habmtonenue nucrnepcuu cBeTa.

Habmoienue nomisipuzanuu cBera.

IIpuMmeHeHne noasIpon0B sl U3YyUEHHUS] MEXaHUYECKUX HaIPSyKEHUM.

Yuenuueckuit sxkcnepumenm, nabopamopmnsie pabomaol, npaKmuxKym.

N3mepenue nokasaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHSI OT BEIIECTBa (Ha MpUMeEpe KHUIKHX
JIUH3).

N3mepenue poKyCHOTo pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[Tonmyuyenue n300paXkeHUs B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3BL.

[Tonmydyenne n3o00paxeHus B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeneCKOMMYECKUX CUCTEM.

HaGmronenue aqudpakiuu, nHTephEpeHITNN U TIOJISIPU3AINH CBETA.

N3ydenue nossspu3anuy CBETa, OTPAXEHHOTO OT MOBEPXHOCTU AUDJIEKTPHKA.

N3yyenne nutepdepeHun 1a3epHOro U3JIyUYeHUs Ha IBYX LIEJISIX.

HaGmoienue nucnepcuu.

Ha6mronenue u uccnenoBanue qudpakiimOHHOTO CIIEKTpA.

W3mepenue IMHBI CBETOBOM BOJIHBI.

[TonydeHune ciekTpa U3IydyeHus: CBETOAMO0/1a IPU MOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3pnen 6. OcHOBBI crieMAJILHON TEOPUH OTHOCUTEJIBHOCTH.
I'panu1pl IPUMEHUMOCTH KJIacCU4eCKOW MexaHUKH. [locTynaTsl ciennanbHON TEOpUN
OTHOCHUTENIbHOCTH.



ITpocTpancTBeHHO-BpeMeHHOU nHTepBall. [IpeobpazoBanus Jlopenna. Yciosue
MPUYMHHOCTH. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKpAIICHUE
JUIUHBI.

OHeprus ¥ UMIYJIbC PEISITUBACTCKON YaCTUIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YAaCTHUIIBI. DHEPTHUS TOKOS.

TexHn4eckue yCTpONCTBA M TEXHOJIOTHYECKHE MPOLECCHI: CITyTHUKOBBIE TPUEMHUKH,
YCKOPUTEINH 3apsKEHHBIX YAaCTHIL.

Y4eHnuecKuil SKCIEPUMEHT, JJabopaTopHbIE pabOThI, TPAKTUKYM.

OnpeneneHre UMITYJIbCa U SHEPTUU PEISITUBUCTCKUX YacTHIL (TI0 ¢poTorpadusMm TPEeKoB
3apsKEHHBIX YaCTHI] B MArHUTHOM II0JIE).

Paznen 7. KBanroBas pusuka.

Tema 1. Kopnyckynapno-601n080it oyanusm.

PaBHOBeCHOE TerioBOE M3TyueHHe (M3TydeHHe a0COIFOTHO YEPHOTO Tea). 3aKOH
cMmelieHus: Buna. ['munoresa [lnanka o kBaHrax.

@®oTOHBI. DHEPTHUSA U UMITYJIbC (DOTOHA.

®otorddext. Onpitel A. I'. Cronerosa. 3akoHsl poTodddexra. YpaBHeHue DiHIITEHHA
st potorddexra. «KpacHas rpanuna» dhotodrddekra.

JlaBneHue cBeTa (B YaCTHOCTH, JIaBJICHHUE CBETa Ha a0COIIOTHO MOTJIOMIAIONIYIO U
a0COJIOTHO oTpakaromyto moBepxHoctsb). OmerTe [1. H. Jlebenena.

Bomnnoseie cBoiicTBa yactull. Bonuel e bpoiins. JlnuHa BonHs! e bpoiiia u pazMepsl
00JacTH JOKaJIM3aluy ABMXKYIIecst yacTUIbl. KopmycKyIsipHO-BOJIHOBOM Ty alTu3M.
Judpakius 3JeKTPOHOB Ha KpUCTaJIaX.

Crennguka n3mepenuit B Mukpomupe. CooTHomeHus HeonpeaenénHocrel I'elizendepra.

TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKUE MPOLIECCHI: CIIEKTPOMETP, (POTOITEMEHT,
dboTogaTuuK, TYHHEIbHBI MUKPOCKOII, COJTHEUHasi 6aTtapesi, CBeTOANO/.

Hemoncmpayuu.

®oTo3(PeKT Ha yCTaHOBKE ¢ IUHKOBOM MJIaCTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro ¢porodddexra.

HccnenoBanue 3aBUCMMOCTH COMTPOTUBIICHUS MOIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

Ceeronuon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomst, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrossHHOM [1nanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOAUO/ OT HAIIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITHI 110 HCCNEAOBAaHUIO CTpoeHus aToMa. [lnanerapHas monens aroma Pezepdopaa.

[Toctynatsl bopa. M3inydenue u nornomeHue GoToOHOB MpH NEpexoje aToMa ¢ 0JTHOTO
YPOBHS SHEPTUU Ha JAPYTOW.

Bunel criektpoB. CeKTp ypOBHEHN 3HEPTUU aTOMa BOAOPOAA.

CrioHTaHHOE U BBIHYKJIEHHOE U3IyueHue csera. Jlazep.

TexHnueckue ycTpoicTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: CIIEKTPAIbHBIN aHAIIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIH KOMIBIOTED.

Hemoncmpayuu.

Mopens onsita Pesepdopra.

Habmtonenue muHeyaThIX CIIEKTPOB.

YCeTpolCTBO U IEHCTBHE CUETYMKA HOHU3HPYIOLIUX YACTHUILL.

Onpenenenre AJIMHBI BOJIHBI JIA3EPHOTO U3IIYYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot, npakmukym.

Habmoienue MMHeRYaToro CueKTpa.



HccenenoBanue CriekTpa pa3peskeHHOr0 aTOMapHOro BOJIOPOAa U U3MEPEHUE ITOCTOSTHHOU
Pun6epra.

Tema 3. Dusuxka amomHo20 A0pa u 31eMEeHMAPHBLX YACHUY,.

Hyxnonnas monens spa ['eitzen6epra—MBanenko. 3apsia sapa. MaccoBoe uncio sapa.
N3otomsl.

PannoaktuBHOCTE. Anb(a-pacnan. DneKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4YCHHE.

3aKOH paJIMOaKTUBHOIO pacnaja. PanqroakTuBHbIE H30TOMBI B Tpupoie. CBOKCTBA
MOHU3UPYIOLIETrO U3JIy4eHUs. BiausHue paiMOaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
EctectBennslil pon uznyuenus. JJozumerpus.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepusbie peakuuu. [enenue u cunres aaep. Anepusie peaktopsl. [Ipodiaembl
YIPAaBISEMOr0 TEPMOSIIEPHOTO CUHTE3A. DKOJIOTMUECKNE ACIIEKThI Pa3BUTHUSA SACPHOM
SHEPTeTHKHU.

Meroasl perucTpanuy U UCCIEI0BAHNS DJIEMEHTAPHBIX YaCTHLL.

@yH/1aMEHTAIIbHBIE B3aUMOICHCTBUS. baproHbI, ME30HBI 1 J1enToHBIL. [IpeacraBienue o
CrangaptHoil Mozenu. KBapk-ritooHHAst MOAEIb aJIpOHOB.

®usuka 3a npeaenamu CtaHaapTHOM Moaenu. TéMHass MmaTepus U TEMHAS SHEPTHUA.

EnuHcTBO M3MUeckoil KapTHUHBI MUPA.

TexHU4eCKHEe yCTPONCTBA U TEXHOJIOTUYECKHE MPOIIECCHI: TO3UMETP, KaMepa BuiibcoHna,
SJICPHBIN PEaKTOp, TEPMOSIEPHBII peakTop, aToOMHast 60MOa, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomost, npaKmuKym.

HccnenoBanue TpeKkoB 4acTUIl (110 TOTOBBIM oTorpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenune mormomieHus 6eTa-4acTHI] ATFOMUHUEM.

Paznea 8. DiieMeHTBI aCTPOHOMUM ¥ ACTPOPU3UKH.

Ortanbl pa3BuTus actpoHoMmuH. [IpukiiaHoe 1 MUPOBO33pEHUECKOE 3HAUCHUE
actpoHOMUH. [[pMEHUMOCTH 3aKOHOB (PU3UKH 17151 OOBICHEHHS IPUPOJIBI KOCMUYECKHUX
00BEKTOB.

MeTo/1b1 acCTpOHOMUYECKHUX HCciieaoBaHui. COBPEMEHHBIE ONITHYECKHUE TEJIECKOITHI,
paZMOTENeCKOIbI, BHEATMOC(epHast aCTPOHOMHUSI.

Bun 3Bé3nnoro Heb6a. Co3Be3nus, ipKkue 3BE3/IbI, INIAHETHI, UX BUIUMOE JBUKCHUE.

ConHeyHas cucTeMa.

Comnnne. Conneunas akTUBHOCTh. McTounuk snepruu ComHIla v 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTePUCTUKH. [lnarpaMma «CreKTpajibHbIN KJIacc —
CBETHMOCTE». 3BE3/IBI TJIABHOM MOCJIEIOBATEILHOCTH. 3aBUCUMOCTD «MAacCca — CBETUMOCTEY JIJIS
3BE3]1 TJIaBHOM MOCJEe10BATENbHOCTU. BHyTpeHHee ctpoeHue 38€37. CoOBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUH U 3BOIOINK COMHIA 1 3BE3/. DTaIlbl KU3HU 3BE3I.

Mnineunsiii [1yTs — Hama ["anaktuka. [lonoxenue u apmxenue Connia B ['anaktuke. Tunsl
rajakTvk. PagroranakTuku v kBa3zapbl. YEpHBIE IbIPHI B SIpax TajlakTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa06sa. Pasberanue ranakruk. Teopus
Bonpmioro B3peiBa. PennkroBoe n3nyueHue.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus.

HabGmronenus 38€31H0TO HEOA HEBOOPYKEHHBIM TJIA30M C HCTIOIB30BAHUEM
KOMIBIOTEPHBIX MPUIIOKESHU I OTIPe/IeNIeHHs TIOJI0KEeHUsI HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE C03Be31usi CEeBEPHOTO MOMYIIAPHS U IPKUE 3BE3BI.

HaGmonenus B Teneckon JIyHbI, TJIaHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHUH.



Pu3nyecKuil NPaKTHKYM.

Crioco6b! n3MepeHus: PU3NYECKUX BETUYHH C UCIOIb30BaHUEM aHAJIOTOBBIX U LHHU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH U3MepeHuit pu3nyeckux BenuyuH. OneHKa rpaHull
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX U3MEpPEHUH, HCCieI0BaHUI 3aBUCUMOCTEN (PU3NYECKUX BEJIMYHH,
NPOBEPKA MPEUIOKEHHBIX THIIOTE3 (BBIOOP U3 paboT, ONMMCAHHBIX B TEMAaTHUYECKUX pa3jenax
«Y4YeHNUeCKHU IKCIIEPUMEHT, J1a00opaTOpHbIe pabOThI, MPAKTUKYM»).

O0o0maroniee noBTOpeHue.

O06001eHre U cucTeMaTU3alus CoJIepKaHus pa3AesoB Kypca « MexaHukay,
«MonekynsipHas GU3UKa U TEPMOJIUHAMHKAY», « DIEKTpOIUHAMUKay, «KomeOaHus 1 BOJIHBD»,
«OCHOBBI clielIuaIbHON TEOPUH OTHOCUTENBHOCTHY, «KBaHTOBast Ppu3uka», « II€MEHTHI
aCTPOHOMHUU M aCTPOPHUIUKI.

Ponp ¢usuku n acTpoOHOMUY B SKOHOMUYECKON, TEXHOJIOTUYECKOM, COIIMAIbHON 1
TUYECKOH cepax AeATeTbHOCTH YeJI0BEKa, POJIb U MECTO (PM3UKU M aCTPOHOMHHU B
COBPEMEHHOM HAYYHON KapTUHE MUPA, 3HAYECHHUE ONHUCATEIbHON, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENIBHOM U MPOTHOCTHYECKON (DYyHKIMKA (PU3NUECKOI TeOpHH, Posb (PU3NIECKON TEeOpUH
B (hOpMHUPOBAHUHU MPEICTABICHUMN 0 PU3NYECKON KapTUHE MHUPA, MECTO (PU3NUECKON KapTHHBI
MHpa B 00ILIEM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX MPECTAaBICHUN O IPUPOJIE.

MexnpeameTrHblie CBSI3H.

N3zyuenne kypca ¢pusuku yriryoiaéHHoro ypoBHs B 11 kinacce ocyiecTBisieTcs ¢ y4éTom
coJiepKaTeIbHBIX MEKIIPEIMETHBIX CBSI3el C KypcaMU MaTeMaTUKU, OMOJIOTHH, XUMHH,
reorpaguu U TEXHOJIOTHU.

Mescnpeomemnsle nonamus, c6A3aHHble C USYUEHUEM MEMOO0E HAYUHO20
no3nanuA: sBIeHUE, HAy4YHbIH (akT, runoresa, pusnyeckas BeIMUUHA, 3aKOH, TEOPHS,
HaOJI0/IeHUE, SKCTIEPUMEHT, MOJIETTMPOBAaHUE, MOJIEIb, U3MEPEHNE, TIOTPEUTHOCTH N3MEPEHUIH,
U3MepUTENIbHBIE IPUOOPHI, U pOBast 1abopaTopHsl.

Mamemamuxa: pelieHue CUCTeMbl ypaBHeHHH. TpuronomeTpuyeckue GyHKIMHU: CUHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. BEKTOPHI M nX
MIPOEKIIUY Ha OCU KOOPAMHAT, CII0)KEHHE BEeKTOPOB. IIpon3BogHbIE 351eMeHTapHbBIX (QYHKIUH.
[Tpu3Haku mogo0us TPEYTrOJIbHUKOB, ONpeeIeHNE TUIOMAAN TUNIOCKUX GUryp U 00BbEMa Tell.

Buonozua: snextpruyeckue sIBICHUS B )KUBOU NMpUpoe, KoieOaTeIbHbIe IBUKEHUS B
JKUBOMU NPUPOAE, IKOJIOTHUECKNE PUCKH ITPH IIPOU3BOICTBE AIEKTPOIHEPTUH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPY KalolIel cpebl, yIbTPa3ByKOBasi TUArHOCTHKA B
MEIUIMHE, ONITUYECKUE SIBJICHUS B )KUBOM NMPUPOJE.

Xumusa: CTpoeHrE aTOMOB M MOJIEKYJI, KPUCTAJNINYECKAst CTPYKTypa TBEPIABIX TeE,
MeXaHU3MBbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

TI'eozpaghua: marauTHbIE TIOMIOCA 3€MJTH, 3AJI€KU MarHUTHBIX pya, (GOTOCHEMKA 3eMHOM
MIOBEPXHOCTH, ceiicmorpad.

Texnonoz2us: npuMeHEHNE MOCTOSHHBIX MarHUTOB, 3JIEKTPOMarHUTOB, 3JIEKTPOIBUTATEIh
SxoOu, reHepaTop NEPEeMEHHOTO TOKa, UHAYKLMOHHAS 11€4b, JUHUU JIEKTpoIrepeay,
AJIEKTPOJIBUTATENh, pajiap, PaaIuONpUEMHIK, TEICBU30D, aHTeHHA, TenedoH, CBU-nieup,
yJIBbTPa3ByKOBasl AMATHOCTHKA B TEXHHKE, IPOECKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA,
coJiHe4Has OaTapes, CIIyTHUKOBbIE IPUEMHUKH, sIEpHAst SHEPreTUKA U SKOJIOTUYECKHE aCTIEKThI
€€ pa3BUTHS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHS yueOHOTO npenMeTa «Du3nka» T0MKHbBI OTPaXXKaTh
TOTOBHOCTB U CIIOCOOHOCTh 00YYaroIMXCsl pyKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEN
MO3ULUEN TNYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALNM, TO3UTUBHBIX BHYTPEHHHUX
yOEKIeHH, COOTBETCTBYIOIINUX TPAAUIIMOHHBIM IEHHOCTSAM POCCUHCKOTO O0IIEeCTBA,
pacIIipeHNe KU3HEHHOTO OIBITA U OIBITA JESATEIBHOCTH B IIPOLIECCE PEATN3AL[MH OCHOBHBIX
HaIpaBJIEHUH BOCTIUTATENBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaskKJAaHCKOr0 BOCIIMTAHUS:
c(OpPMHPOBAHHOCTh TPAXKIAHCKOM MO3UIIMH 00YUaIOIIEerocss Kak aKTUBHOT'O M OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IIECTBa;

NPUHATHE TPAJUIIMOHHBIX O0IIEYETOBEYECKUX TYMAHUCTHUECKUX U IEMOKPATHUECKUX
IIEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpECaxX I'Pa)IaHCKOro 00IIecTBa,
y4acTBOBaTh B CAaMOYTIPaBJIe€HUH B 00pa30BaTeIbHON OpraHU3allky;

YMEHHE B3aUMOJICHCTBOBATD C COIIMATILHBIMU HHCTUTYTaMU B COOTBETCTBHHU C UX (PYHKUUSAMH U
Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM eI TEIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHUS:

c(OpPMHPOBAHHOCTh POCCUHCKOM I'pakTaHCKOW MIEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHUE K TOCYTaPCTBEHHBIM CHMBOJIAM, TOCTH)KEHUSM POCCUICKUX YUEHBIX B
o0nacTé PU3NKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OIIEHUBATH CHTYAIIUIO U TIPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEGHHOCTH, B TOM YHCJI€ B ACATEIBHOCTH YUEHOTO;
OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OyAyLIero.

ICTETHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MUPY, BKIIFOUYAs SCTETUKY HAYIHOTO TBOPYECTBA, IPHCYIIETO
¢du3nueckoil Hayke.

TPY/10BOT0 BOCITUTAHMSA:

MHTEpEC K Pa3InYHbIM chepaM npodecCuoHaIbHOM eI TeTbHOCTH, B TOM YUCIIE CBSI3aHHBIM C
(Gu3HUKON U TEXHUKOM, yMEHHE COBEpILIaTh OCO3HAHHBIN BHIOODP Oyyiel mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE IIJIaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHUIO B 00JaCTH (PU3UKU Ha
NPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTh IKOJIOTHUECKON KYJIBTYPhl, OCO3HAHUE III00AJIBHOTO XapaKkTepa
HKOJIOTUYECKUX MPOOIeM;

IUTAHUPOBAHME U OCYIIECTBICHUE ICHCTBHI B OKpY’KalOIIel cpejie Ha OCHOBE 3HaHMS IesIei
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciIMpeHue ObITa AeSITeIbHOCTH HKOJIOTHUECKOM HAPaBICHHOCTH Ha OCHOBE UMEIOIINXCS
3HaHUU 1o (pusHKe.

LHEeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nueckoil HaykH;

0CO3HAHME [IEHHOCTH HAYYHOH e TETFHOCTH, TOTOBHOCTD B TIPOIIECCE N3YICHUS (PU3UKU
OCYILECTBJIATh MPOEKTHYIO U UCCIIEA0BATEIBCKYIO NeSITEIbHOCTh HHANBUIYAIbHO U B TPYIIIE.



METAIIPEJIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIe JeiicTBUS

ba3oBble JJornyeckue AelicCTBUSA:

CaMOCTOSITEIFHO (DOPMYIIUPOBATH U aKTyaATH3UPOBATh IPOOJIEMY, pacCMaTpPUBATh €€
BCECTOPOHHE;

ONPEAENATh LENU JEATeIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU UX TOCTHKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUECKUX SBICHUSIX;
pa3pabaThIBaTh TUIAH PEIICHUS TPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTepUaIbHBIX U
HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JIEATEIIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LIEJISIM, OLICHUBATh
PHUCKH TTOCHEACTBUM NESATENBHOCTH;

KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBHIX PEATHLHOTO, BAPTYAJIBLHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

Pa3BUBATh KPEATUBHOE MBIIINICHUE TIPU PEIICHUH KU3HECHHBIX TTPOOIEM.

ba3oBble uccienoBaTeabCKue JeiiCTBHS

BIIQJICTh HAYYHON TEPMHHOJOTHUEH, KIIFOUEBBIMH MMOHATUSIMH B METOJaMU (PU3UIECKON HAYKH;
BJIQ/IETh HABBIKAMU Y4eOHO-HCCIIE0BATENHCKON U IPOEKTHOM JIESATEIBLHOCTH B 00JIaCTH (PU3UKH,
CITOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB PEIICHHS 33729
(U3UYECKOTO COAepKaHUs, IPUMEHEHHUIO PA3TUYHBIX METO/IOB TIO3HAHMUS,

BJIAJIETh BUJAMH JICSITEILHOCTH IO MTOJTYYECHHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALINH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX CUTYAIIUAX, B TOM YUCIE PU
CO37ITaHUHU yUEOHBIX MMPOCKTOB B 00J1aCTH (HU3UKH;

BBISBJISATH IPUYUHHO-CIIEICTBEHHBIE CBSI3U U AKTYyaJIU3UPOBATh 3a/1a4y, BbIIBUTATh TUIIOTE3Y €€
pelIeHHs], HAaXOIUTh apTYMEHTHI JIJISl JOKA3aTeIbCTBA CBOMX YTBEPKIACHUM, 3a71aBaTh TapaMeTPhl
Y KPUTEPUU PELLICHUS,

aHAJIM3UPOBATH MOJYYCHHBIE B X0/I€ PEIICHUS 3314l PE3yJIbTaThl, KPUTUYECKHU OLICHUBATH UX
JIOCTOBEPHOCTD, IPOrHO3UPOBATH U3BMEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIC 3a7a491 B 00Pa30BATEIHLHON IEATETLHOCTH, B TOM
quclie PU U3YYCHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPHOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS N0 (PU3MKE B MPAKTUUYECKYIO 001aCTh KU3HEACSITEIFHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE UJIEU, ITPEIAraTh OPUTMHAIBHBIE OAXObI U PELICHHUS;

CTaBUThH MPOOJIEMBI U 33]]a4H, TOTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Padorta ¢ unopmanmeii:

BJIQJICTh HABBIKAMM MMOTy4YeHUs HHPOopManuu (PU3NIECKOro COACPIKAHUS U3 HCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIIATH IOMCK, AaHAIN3, CUCTEMATU3ALUI0 U UHTEPIIPETALINIO
nH(pOpMaIUK Pa3TUIHBIX BUJOB U (OPM MPEACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOJIH30BaTh CPeACTBA MHGOPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B pEIICHUN
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTaHU3AIMOHHBIX 33/1a4 ¢ COOMI0IeHHEeM TpeOoBaHU
APrOHOMUKH, TEXHUKU O€30MTaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHHUS, TPABOBBIX M STHYECKUX
HOPM, HOPM HH(OPMAITMOHHON 0€30MacHOCTH;

C0371aBaTh TEKCTHI (PU3UIECKOTO COACPKAHUS B PA3TUIHBIX (hopMaTax ¢ yuéToOM Ha3HAUCHUS
uH(pOpMAIIMHU U 1IETIEBOM ayAUTOPHUH, BEIOHUpas ONTUMANIBHYIO (hOpMY MpECTaBICHUS U
BU3yaJM3aliu.

KoMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUS:

OCYIIIECTBIISATH OOIEHNE HAa YpOKaX (PM3UKH U BO BHEYPOUHOU JEATEITHHOCTH,

pacmo3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallMid U CMSTYaTh KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHIHON U WHIANBUAYATHHON pabOTHI;



BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JIEMCTBUI C yUu€TOM OOIUX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4eHa KOJJIEKTHUBA;

IIPUHUMATD LIEJIM COBMECTHOM AEATEIbHOCTH, OPTraHU30BbIBAaTh U KOOPAMHUPOBATH AEUCTBHUSA 110
€€ JTOCTMIKEHUIO: COCTABIIATH IIJIaH ACUCTBUM, PACTIPEAEIIATh PO C Y4ETOM MHEHHI
YYaCTHHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OILICHMBATh Kaue€CTBO CBOET0 BKJIaJa U KaXKJIOr0 yYaCTHUKA KOMaH/Ibl B OOIINIA pe3yJbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAEH C O3UIMH HOBU3HBI, OPUTUHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBIISATH NO3UTUBHOE CTPATErMUECKOE MOBEJCHUE B PA3JIMUHBIX CUTYaLIUSAX, IPOSIBIIATD
TBOPYECTBO U BOOOpaKeHUE, ObITH MHUITUATHBHBIM.

PeryasiTuBHbIe yHUBEpCAJIbHbIC y4eOHbIe 1eiicTBUS

Camoopranuzanus:

CaMOCTOSITEJIbHO OCYILIECTBIISATH I03HABATEIbHYIO JIEATEIBHOCTh B 001acTH (DUBHUKH U
aCTPOHOMUH, BBISBIISITH IPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IJIaH PEIICHUs Pacu€THBIX M KaueCTBEHHBIX 3ajiay, TUIaH
BBINOJIHEHUSI TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEIITOYTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTEeHUN;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBOBATH (HOPMUPOBAHUIO U MPOSIBIICHUIO SPYAUIMH B 00J1aCTH PU3UKU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YIbTATOB LEISIM;

BJIaJIeTh HaBbIKAMU MTO3HABATEIbHOM pe(PIEeKCHUH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUIA U
MBICITUTENIBHBIX MPOLIECCOB, X PE3yIbTaTOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI pedIIeKCHH IS OLICHKH CUTYAIlH, BEIOOpa BEPHOTO PEeIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHUXKEHUIO;
IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIW3€ PE3YJILTATOB IEATEIbHOCTH;
MPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTHUX IPU aHAJIW3€ PE3YJIHTATOB EATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMINOKH.

B nporecce nocTrKeHNs TUYHOCTHBIX PE3YJIbTaTOB OCBOSHHSI TPOrPaMMBI 110 (PU3UKE JUIS
YPOBHS CpeIHET0 00IIero 00pa3oBaHus y 00yJarONIUXCsl COBEPIIEHCTBYETCS YMOITMOHABHBIN
MHTEJUIEKT, MPeanoaralonmi chopMIUpPOBAHHOCTS!

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE COCTOSTHUE,
BUJICTh HANpaBJICHUS pa3BUTHUs COOCTBEHHON SMOIIMOHAILHOM cephl, ObITh YBEPEHHBIM B cebe;
caMOperyJIMpOBaHUs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 32
CBOE MOBEJICHHE, CIIOCOOHOCTD AN TUPOBATHCA K YMOLMOHAIBHBIM U3MEHEHUSAM U MPOSBIATH
rHOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEN MOTUBALIMH, BKIIOYAIOIIEH CTPEMIIEHUE K IOCTHKEHUIO LIEH U YCIIEXY, OITUMHU3M,
MHUIMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

HMITATUH, BKIIIOYAOIIEH CTOCOOHOCTh TOHUMATh YMOLMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBHIBATh €T0 MPH OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOILICHUS C APYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTh KOHGIUKTHI.



INPEAMETHBIE PE3YJIBTATbBI

K konny o6yuenus B 10 knacce npeaMeTHbIE pe3yabTaThl Ha YIITyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:

MMOHUMATh POJIb (PU3UKHA B IKOHOMHUECKOU, TEXHOIOTUUECKON, YKOJTOTHIECKOHN, COIIMATTLHON 1
TUYECKOHU cepax AeATeIbHOCTH YeI0BEKa, pOiib U MECTO (PM3UKH B COBPEMEHHOIN Hay4YHOU
KapTHUHE MUpa, 3HaUE€HHUE OINUCATEIbHOM, CHCTEMaTHU3UPYIOLIEeH, 00bSICHUTEIHHON 1
MPOTHOCTUYECKOHN PyHKIMH pr3nueckolt Teopun — MEXaHUKH, MOJIEKYJISIpHOM pu3uku u
TEPMOJUHAMUKH, pOJib (PU3HUECcKOil Teopun B HOpMUPOBAHUHU MIPEACTABICHUHN O GU3NUECKOM
KapTUHE MUPA;

pa3ianyaTh yCIOBHS IPUMEHUMOCTH MoJienel (pu3ndeckux Tesl U MpoIeccoB (SIBICHUMN):
MHepIHaibHas CUCTeMa 0TCUYETa, aOCOTIOTHO TBEPIOE TEJIO, MAaTepHallbHas TOUKA,
PaBHOYCKOPEHHOE JIBYKEHUE, CBOOOIHOE MaJieHHne, abCOIIOTHO yripyras Aegopmaris,
a0COJIOTHO YIIpyroe 1 abCOJIIOTHO HEYIIPYTroe CTOJIKHOBEHMS, MOJICITH Ta3a, )KUAKOCTH U
TBEPAOrO (KPUCTAUIMYECKOTO0) TeNa, UACATbHBIN ra3, TOUSUHBIH 3aps], OAHOPOIHOE
AIIEKTPUYECKOE T0JIE;

pasnuyaTh ycIoBUs (TpaHUIIBI, 00JIaCTH) MPUMEHUMOCTH (DU3NIECKUX 3aKOHOB, TOHUMATh
BCeoOImnit Xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB U OIPaHMYEHHOCTh UCIIOIb30BAHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXaHUYECKHE MPOLIECCHI U SIBICHUS, UCIIOJIb3YsI OCHOBHBIC
MOJIO’KEHHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUUECKOTO ABMKEHUS, (HOPMYIIbI
KWHEMAaTHKH PAaBHOYCKOPEHHOIO JABIKEHHSI, IpeoOpa3oBanus ["anumnes s CKOPOCTH U
nepeMenieHus, 3aKkoHbl HploToHa, MPUHIIKUIT OTHOCUTENBbHOCTH ["anuiiest, 3aKOH BCEMUPHOTO
TATOTEHHUS, 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUUECKOW SHEPTUH, CBSI3b pabOTHI CUJIBI C
M3MEHEHHEM MEXaHWYEeCKOW SHEPTuH, YCIOBUS paBHOBECHS TBEPAOIO Tella), PU 3TOM
HCII0JIb30BaTh MaTEMATUUECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBAaTh yCIOBUS IPUMEHUMOCTH
¢bu3nyecKux 3aKOHOB: MpeoOpa3oBanuii ["anuies, BToporo u TpeThero 3akoHoB HproToHa,
3aKOHOB COXPAHEHUS UMITYJIbCA U MEXaHUYECKON YHEPIHH, 3aKOHA BCEMUPHOI'O TATOTEHMUS;
aHAJIM3UPOBATh U OOBSACHATH TEIJIOBBIE MTPOLIECCHI U SIBJICHMUSI, UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS
MKT u 3ak0HBI MOJEKYJISIpHON (DPU3UKU M TEPMOJUHAMUKH (CBS3b AABICHUS UACAIBHOTO rasza co
CpeHEN KMHETUYECKON YHEPTUEN TEIIOBOTO JIBKEHHS M KOHIICHTPAIMEW €ro MOJIEKYJI, CBSI3b
TEMIIEPATYPHI BEIIECTBA CO CPENHEN KNHETUYECKOW SHEPTUEN TEIJI0BOIO ABM)KEHHUS €r0 YaCTHIL,
CBA3b JIaBJICHUS MJI€ATbHOIO ra3a ¢ KOHLEHTpaluel MOJIEKYJI U €ro TeMIIepaTypoil, ypaBHEHUE
MenneneeBa—KnanelipoHa, nepBblil 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAaHEHUS YHEPTHH B
TEIUIOBBIX IpoLeccax), Py 3TOM UCMHOIb30BaTh MATEMAaTHYECKOE BhIpAKEHUE 3aKOHOB,
YKa3bIBaTh yCIOBHs IPUMEHUMOCTH ypaBHeHUs: MeHeneeBa—Kianeiipona;

aHAJIM3UPOBATh U OOBACHATH AJIEKTPUUECKHE SBJICHUS, UCTIOIb3YsI OCHOBHBIE TIOJIOKEHUS U
3aKOHBI SJIEKTPOJANHAMUKH (3aKOH COXPAaHEHUS JIEKTPUUECKOro 3apsaa, 3akoH Kynona,
MOTEHLUATBHOCTh 3JIEKTPOCTATUUECKOTO MOJIS, IPUHLUII CYTIEPIO3UIIMU ANEKTPUIECKUX MOJIEH,
IIPY 3TOM yKa3bIBasl yCIOBHUS IPUMEHUMOCTH 3akoHa KylloHa, a Takke MpaKTUYECKU BaXKHbIE
COOTHOIIEHUS: 3aKOHBI OMa JJIs yyacTKa UEeNH U JUIsS 3aMKHYTOH 3JIEKTPUUECKOH 1eTH, 3aKOH
Jbxoyns—Jlenna, npasuna Kupxroda, 3axonst @apajest Ui 3IEKTPOIN3a);

OMKCHIBATh GU3NYECKUE MPOIIECCH U SBJICHUS, UCTIOIb3Ys BEJIMYMHBI: IEpeMELIeHIE, CKOPOCTh,
YCKOpPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CUJIa, MOMEHT CHJIbI, JaBJICHHUE, IOTEHLUAIbHAS
SHEprusi, KHHETUYEeCKasl YHEPrHsi, MEXaHNUeCcKasi SHEeprusi, padoTa CHIIbI, IEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CUJIa TSKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHUS, MOLTHOCTD, SHEPT U B3aUMOJAEHCTBUSA
Tena ¢ 3emiél BOIM3U €€ IOBEPXHOCTH, SHEPrusl ypyrou nedopManuu npyKUHbI, KOJTUYECTBO
TEIUIOTHI, A0COJIIOTHAS TeMIepaTypa Telna, paboTa B TepMOIUHAMUKE, BHYTPEHHSS SHEPTHUs
U7ealbHOr0 OJJHOATOMHOIOra3a, pabora uaeaabHOro ra3a, OTHOCUTEIbHAS BIaXHOCTh BO3/1yXa,
KII/] naeanpHOro TEIIOBOTO ABUTATENS; dJIEKTPUUECKOE 110JI€, HAPSKEHHOCTD AIEKTPUYECKOTO
0JIs1, HAPSHKEHHOCTH MOJISl TOYEUHOTO 3apsijia WM 3apsHyKEHHOTO 11apa B BaKyyMe U B
JUDJIEKTPUKE, TOTEHIUAI AIEKTPOCTATUYECKOTO MOJISI, pAa3HOCTh MTOTEHIIUAJIOB,
AIIEKTPOJIBIIKYILAsl CUJIA, CHJIa TOKA, HANIPsDKEHHE, MOLITHOCTh TOKa, AJIeKTprUdecKas EMKOCTb



IUIOCKOTO KOH/IEHCATOpa, COIPOTUBIIEHUE y4acTKa LIENH C ITOCJIEJ0BATEIbHBIM U apaJUIEIbHBIM
COEJIMHEHUEM PE3UCTOPOB, FHEPTHUS AMEKTPUUECKOTO MOJISI KOHJEHCATOPa;

O00BSICHATH 0COOCHHOCTH MPOTEKaHUs (PU3NUECKUX SIBIICHUI: MEXaHUYeCKOe IBH)KEHUE,
TEIUIOBOE JIBU’KEHUE YaCTHI] BEIlIeCTBa, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUKEHHE,

Qg dy3us, uciapeHre, KUIMeHue U KOHJIeH callus, MJIaBJIeHUe U KpUCTaIIH3alus,
HAIPAaBJIEHHOCTD TEIUIONEPEIaut, IEKTPU3aLUs Tell, SKBUIIOTEHIINAIbHOCTh TOBEPXHOCTH
3apsHKEHHOTO IIPOBOJIHUKA,

MIPOBOAMTD HCCIIEIOBAaHNE 3aBUCUMOCTH OJTHOM (PU3MUECKON BEIMUUHBI OT IPYTro ¢
UCTIOJIb30BaHUEM IPSIMBIX U3MEPEHUH, IPU ATOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3yJIbTaThI MOJIYYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYHH B BHUJIE TPApUKOB C YUETOM
aOCOJIOTHBIX MOTPELTHOCTENH U3MEPEHUH, AeTaTh BEIBOIBI MO pPe3yJIbTaTaM UCCIIET0BaHMS;
MIPOBOANTH KOCBEHHBIE U3MEpEHUs! GU3NYECKUX BETMYHMH, IPU 3TOM BHIOMPATh ONTUMANIbHBIN
METOJ U3MEPEHUs, OLICHUBATH a0COIOTHBIC U OTHOCUTENIbHBIE IOTPEIIHOCTH IPSMBIX U
KOCBEHHBIX U3MEPEHHU;

IIPOBOAMTD OIIBITHI 110 MPOBEPKE NMPEATOKEHHON IMIIOTE3bI: TUIAHUPOBATH HKCIIEPUMEHT,
coOupaTh SKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAIM3UPOBATh MOJyUYEHHbIE PE3YIbTaThl U J1e]aTh
BBIBOJI O CTaTyC€ MPEJI0KEHHON THIIOTESI,

coOnroaaTh npaBuiia 6€30MacHOro TpyAa MU MPOBEICHUHN UCCIIEOBAHUN B paMKaxX y4eOHOTro
HKCIEPUMEHTA, IPAKTUKYMa U yueOHO-UCCIIEI0BATEILCKOM U POEKTHOM NesTeIbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyA0BaHUS;

pemaTh pacy€THbIE 33J]a4u C BHO 3a/IaHHON M HESIBHO 33JJaHHOM (pru3nyecKol MOJIeNbIo: Ha
OCHOBaHUU aHaJln3a yCIIOBUSI 00OCHOBBIBATh BHIOOP (DM3UYECKOM MOENH, OTBEYAIOIIeH
TpeOOBaHUAM 3a/1a4H, IPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYJIAThI
buznyecKux TeOpuil IpU UCMOJIB30BAaHUN MaTEMAaTUYECKUX METO/I0B PEIeHHs 3aad,
IIPOBOAMTH Pacu€Thl HA OCHOBAHUY MMEIOIINXCS IaHHBIX, aHAJIM3UPOBATh PE3YJILTATHI U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YUYETOM IOJIyYEHHBIX PE3YyJIbTaTOB;

pelaTh KayeCTBEHHbBIE 331a4H, TpeOYIOLIe MPUMEHEHNS 3HAaHUH U3 Pa3HbBIX Pa3J/ieNoB Kypca
¢bu3KKH, a TaKKe UHTErpalluy 3HaHUHN U3 IPYTUX MPeIMETOB €CTECTBEHHO-HAyYHOTO IUKIIA:
BBICTPAMBaTh JIOTHUECKYIO LIEMIOYKY PACCYKIEHHUM C ONOPON Ha U3yUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS IS OOBSICHEHHSI OCHOBHBIX TPUHLUIIOB PAOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOIUTH MPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOekKHbBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;
aHAJIM3UPOBATh U OLICHUBAThH MOCIEACTBHS OBITOBOIM M MPOU3BOJICTBEHHOM NEATEILHOCTH
YeJI0BEKa, CBA3aHHOMN ¢ PU3NUECKUMH MPOIECCAMU, C TIO3UIIUN IKOJIOTHIECKON O€30TaCHOCTH,
IIPEJICTaBICHUN O PAallMOHAJIBHOM IIPUPOIOIIOIB30BaHUH, a TAKKE Pa3yMHOM HCIIOJIb30BaHUH
JIOCTYKCHHUN HAYKH M TEXHOJIOTHH TS JATBHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTBA;
NPUMEHSTH pa3IndHble criocoObl paboThl ¢ MHPOpMaLuel Gpusnyeckoro coaepKanus ¢
MCIIOJIb30BaHNEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH, TIPU ATOM UCIIOIB30BaTh
COBpPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH ISl TIOUCKA, TepepaboTKH U MpeabsBICHUS
y4eOHOM 1 HAYYHO-MTOMYJISIPHON HHPOPMAINH, CTPYKTYPUPOBAHMS U MHTEPIIPETALIMU
UH(OPMALINK, TOTyYECHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKU aHATIU3HPOBAThH
MOJTy4aeMyto HH(POPMAIUIO U OLEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAaHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(OpMaIuy;

MPOSIBIISATH OPraHU3AIIMOHHBIEC U TIO3HABATENIbHbIE YMEHHS CAMOCTOSTEILHOTO TPHOOPETEHNUS
HOBBIX 3HAHUH B IpoIiecce BHITOJHEHNUS MPOSKTHBIX U Y4eOHO-UCCIIe10BaTeIbCKIX padoT;
paboTaTh B rpyIIIe C UCTIOJHEHUEM PA3JIMYHBIX COIUANBHBIX POJIeil, IIaHUPOBaTh paboTy
IpyNIbl, PAUOHAIBHO PACIPENENIATh AEITEIBHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aIeKBaTHO
OILICHMBATh BKJIAJ] KaX/I0T0 U3 YYaCTHUKOB I'PYIIIBI B pEIICHUE pacCMaTpUBaeMon poOIeMbl;
IPOSIBJIATH MOTUBALMIO K Oyy1ei mpoecCuOHaTbHON AEATEIbHOCTH 110 CTIEUATBHOCTSIM
(UBUKO-TEXHUYECKOTO MPOQHIIS.



K konny o6yuenus B 11 knacce npeaMeTHbIE pe3yIbTaThl Ha YIiTyOJIEHHOM YPOBHE JIOJIKHBI
OTpakaTbh CHOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUH:

MMOHUMATh POJIb (PU3UKHU B IKOHOMHUUYECKOU, TEXHOJIOTUUECKON, COITMATBHON U ATUIECKOM
cdepax IesTeIbHOCTH YeJI0BEKa, POJib U MECTO (PM3UKU B COBPEMEHHOW HAYyYHOH KapTHHE MUPA,
POJIb ACTPOHOMHMH B MPAKTUYECKON IEATEIbHOCTH YEJIOBEKA U JaJbHEHIIEM HAyYHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHUE OMUCATEIBHOM, CUCTEMaTH3UPYIOIIEeH, 00BICHUTENBHON 1
MIPOTHOCTHYECKON QYyHKINN (PU3NIECKON TEOPUHU — DIIEKTPOAMHAMUKH, CIICIIUATIEHON TEOpUHU
OTHOCUTEJIBHOCTH, KBAHTOBOU (DPU3UKH, POJIb PU3HUECKON TeOpUU B (POPMHUPOBAHUU
MIPEACTABICHUH O (GU3UIECKOIN KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUPa B 00IIIEM DSy
COBPEMEHHBIX ECTECTBEHHO-HAYYHbIX IIPEACTABICHUI O IPUPOLE;

pa3ianyaTh yCIOBHS IPUMEHUMOCTU MoJienel (pu3nueckux Tesl U MpoIeccoB (SIBICHUMN):
OJTHOPOJTHOE BJICKTPUUECKOE U OJHOPOJHOE MAarHUTHOE MOJIs, FTApMOHUYECKHE KoJieObaHus,
MaTE€MaTHYECKUI MasiTHUK, UICAIbHBIA MIPYKUHHBIA MAaATHUK, TAPMOHUYECKUE BOJIHBI,
u/ieabHbIN KoeOaTeabHbII KOHTYp, TOHKAs JIMH3a, MOZEJIeH aToMa, aTOMHOTO S1pa U
KBAHTOBOM MOJIEJIH CBETA;

pa3nuyath yciaoBus (TpaHULlbl, 06JaCTH) IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB, TOHUMATh
BceoO1uil xapakTep (GyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh MCIOIb30BaHMUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH JIEKTPOMATHUTHBIE TIPOLIECCHI U SIBICHHUS, UCIIOJIb3YSI OCHOBHbBIE
I10JIO’KEHUS U 3aKOHBI AIEKTPOAMHAMUKH U CHIEIUAJIBHON TEOPUU OTHOCUTENIBHOCTH (3aKOH
COXpaHEHU JIEKTPUYECKOro 3apsja, cuia Amnepa, cuia JIopeHiia, 3aKOoH 3JIEKTPOMarHuTHON
MHAYKIMH, npasuiio Jlenna, ca3p 31C caMOMHIAYKIMH B 3JIEMEHTE IEKTPUUECKON LIENH CO
CKOPOCTBIO U3MEHEHUS CUJIbI TOKA, TOCTYJIAThI CIIELIUAIBHON TEOPUHA OTHOCUTEIBHOCTH
OiiHITEHHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHMUS, UCIIOJIBb3YS MOJIOKEHUS
KBaHTOBOH (Qu3MKH (ypaBHeHHE DiHIITEHHA 17151 poTodhdekTa, mepBblil 1 BTOPOM MOCTYIIAThI
bopa, npunnmn cooTHomIeHUs HeonpeaenéHHocTel [ ei3enOepra, 3aKOHbI COXpaHEHUS
3apsA0BOIO U MacCOBOT'O YHCEN U SHEPTUH B SIIEPHBIX PEAKLIUAX, 3aKOH PaAMOAaKTUBHOIO
pacmaza);

OIHUCHIBATH (PU3UUECKUE TPOLIECCHI U SBJICHHS, UCTIONb3Ys BEIMYMHbI: HAPSHKEHHOCTD
ANEKTPUYECKOT0 MOJIsA, HOTEHIMA 3JIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh OTEHIIUAJIOB,
AJIEKTPOBMIKYILAs CUJIA, MHAYKIHS MarHUTHOTO 1I0JIsl, MATHUTHBIN NIOTOK, CHJIa AMIepa,
WHYKTUBHOCTB, JJIEKTPOABHKYIIIAS CHUJIA CAMOMHYKIIUH, SHEPTUs MATHUTHOTO TOJIS
IPOBOJIHUKA C TOKOM, PENIATUBUCTCKUN UMITYJIbC, IIOJIHASI SHEPTUS], SHEPTHs TOKOsI CBOOOTHON
YaCTHULIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsijl A1pa, YHEPTHs CBSI3U APa;
00BSICHATH 0COOCHHOCTH MPOTEKaHUs (PU3NYECKUX SIBICHUI: 3JIEKTPOMArHuTHAsE HHAYKIUS,
CaMOMHJYKIUSI, pe30HaHC, HHTep(epeHIus BOJH, Nu(paKkLus, JUCIIEPCHs], T0JIHOE BHYTPEHHEE
oTpaxkenue, porosnexrpuueckuit 3pdext (poroaddekr), anpda- u Gera-pacnaasl saep, raMmma-
U3Iy4eHue sjiep, pundeckue NPUHIMIbI CIEKTPAJIbHOTO aHalu3a U paboThI Ja3epa;
ONpEAEIIATh HAIIPAaBJIEHUE UHIYKIIUU MarHUTHOTO I10JI TIPOBOJAHMKA C TOKOM, CUJIbI AMIIEpa U
cuiibl JIopeHiia;

CTPOUTH U300paXKEHHE, CO3/JaBaeMO€ IIJIOCKUM 3€PKaJIOM, TOHKOM JIMH30H, U pacCUUTHIBAThH €TO
XapaKTEPUCTHUKH;

IIPUMEHSATH OCHOBOIIOJIArAIOIINE ACTPOHOMUYECKUE TIOHATHUS, TEOPUH U 3aKOHBI JUIsl aHAJIU3a U
00BsicHEHUS! PUBNYECKUX MTPOLIECCOB, MPOUCXOIAUINX B 3BE3/aX, B 3BE3/IHBIX CUCTEMAX, B
MEXKTaJaKTHIEeCKON Cpefie; NBIKEHUST HEOECHBIX Tell, IBOJIOLNH 3BE3/1 U BeeneHHoi;
IIPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BETMUYHH C UCTIOJIb30BAaHUEM MPSMBIX
U3MEPEHUi, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pE3yIbTaThI OJTyUYECHHON
3aBHCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE IPaQUKOB C yUETOM a0COIIOTHBIX MOTPEIIHOCTEN
M3MEPEHMH, 1eN1aTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICOBAHMS;



MPOBOANTH KOCBEHHBIE U3MEpEHUsT GPU3NUECKUX BETUYHH, IPU STOM BHIOMPAThH ONTUMAIbHBIN
METOJ U3MEPEHUS, OIICHUBATh A0COJIOTHBIE U OTHOCUTEIBHBIC MOTPEIIHOCTH NPSIMBIX U
KOCBEHHBIX U3MEPEHUI;

MIPOBOJIUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHON TUITOTE3bI: TUTAHUPOBATH SKCTICPUMEHT,
coOupaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY, aHATM3UPOBAThH MOTyUEHHBIC PE3yIbTaThl U JIeTaTh
BBIBOJ] O CTaTyCe MPE/I0KEHHON THITIOTE3bI;

OMUCHIBATh METO/IbI MOJYUYECHHS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

co0ro1aTh MpaBuiia 6€30MacHOTO TPyda MPU MPOBEACHUH MCCIICIOBAHUN B paMKaX y4eOHOTO
HKCIIEPUMEHTA, MPAKTUKYMa U Y4eOHO-HCCIE0BATEIHCKOM U IPOEKTHOM ESTEILHOCTH C
WCIIOJIh30BAaHUEM U3MEPHUTEIIBHBIX YCTPOMCTB M JIA0OPATOPHOTO 000PYIOBAHUS;

peniath pacu€THbBIC 3a]aUu C SIBHO 33/IaHHOW U HESBHO 33/IaHHOMN (PM3UYECKON MOJIETIbIO: Ha
OCHOBAHUWU aHAJIN3a yCIIOBUS BHIOMPATh (U3UUECKUE MOJICTH, OTBEYAIOIINE TPEOOBAHUSIM
3a/1a4u, TPUMEHATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U TIOCTYIAThI (PU3UUECKUX TEOPHM MPH
WCIIOJIb30BAHUN MaTEeMAaTHUYECKIX METOJIOB PEIIECHHUS 3a/1a4, IPOBOIUTEH PACUEThl HA OCHOBAHUH
MMEIOIIMNXCS JAHHBIX, aHAJTU3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATH METOIbI PELICHUS C
y4ETOM MOTYUYEHHBIX PE3YIbTaTOB;

peliaTh Ka4eCTBEeHHBIE 3a7]auu, TPeOYIore MPUMEHEHUs 3HAHUH U3 pa3HBIX pa3/IesioB Kypca
(bu3UKY, a TAaK)KE WHTETPAIMK 3HAHUHW U3 IPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA:
BBICTPANBaTh JOTUYECKYIO LIETIOUYKY PACCYk ACHHUI C OMOPON HAa U3YUYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3HUECKUE SIBJICHUS;

UCTIONIb30BaTh TEOPETHUECKUE 3HAHUS I O0BSICHEHUS! OCHOBHBIX MPUHITUTIOB PAOOTHI
HU3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIECCOB;
MPUBOIUTH MPUMEPHI BKIIAJa POCCUNUCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKHU, B
00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;
aHAIIM3UPOBATh U OIICHUBAThH MOCJIECTBUS OBITOBO M MPOU3BOJICTBEHHOM IEATETHHOCTH
YeJI0BEKa, CBA3aHHOUN ¢ PU3NUECKUMH MPOIECCAMU, C TIO3UIIUN IKOJIOTHIECKON O€30TaCHOCTH,
MIPEACTABJICHUH O pallMOHAIIBHOM MPUPOIOTOIB30BaHUH, a TAKKE Pa3yMHOM HCIIOIb30BaHUU
JIOCTYKCHHUM HAYKH M TEXHOJIOTHH TS JATBHEHIIIETO pa3BUTHS Y€JI0BEUYECKOTO OOIIECTBA;
MPUMEHSTH Pa3INuHbIe CIIOCOOBI paboThI ¢ MHPOpMaIHel (pU3nIecKoro coepkaHus ¢
HCITOJIh30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH, PXU ATOM HCIIOIB30BaTh
COBpEMEHHBIC HH()OPMAIIMOHHBIE TEXHOJIOTUH JJIs TOUCKA, TePepadOTKH U MPEIbIBICHHUS
y4eOHON ¥ HAyYHO-TIOMYJISIPHOM HH(POPMALIUU, CTPYKTYPUPOBAHUS U HHTEPIPETALIUN
uH(pOpMAaIIH, TTOTYYCHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTHYECKH aHATN3UPOBAThH
MoJTy4aemMyro HH()OPMAITUIO U OTICHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHHUKA HHPOPMAIIHH;

MIPOSIBIISATH OPraHU3AIMOHHBIE M TIO3HABATEILHBIC YMEHUS CAMOCTOSTEIFHOTO PUOOPETCHHS
HOBBIX 3HAHUI B MPOIIECCE BHIMOTHEHHSI MPOCKTHBIX U yUeOHO-UCCIIEIOBATENLCKUX padoT;
paboTaTh B TPYIINE C UCTIOTHEHUEM PA3THYHBIX COIMATBHBIX POJICH, TUTAHUPOBATH PaboTy
TPYIIIbI, pAlMOHAIBHO PACIPENEsATh NeATEIbHOCTh B HECTAaHAAPTHBIX CUTYAlUsX, aJIeKBATHO
OIICHUBATDH BKJIQ/] KQXKIOTO U3 YYACTHUKOB T'PYIIIHI B PEIICHUE pacCMaTpUBAEMOM TTPOOIIEMBI,
MPOSIBIISATH MOTHBAIINIO K Oyaymiel mpodecCHOHaNbHOM NeSTEIbHOCTH 0 CTIeUaTIbHOCTIM
(UBUKO-TEXHUYECKOTO MPOGHIIS.
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Pazpen 1.HAYYHbIN METOLA NO3HAHUSA NPUPOAbI

1.1 Hay4HbIn MeTOA NO3HaHUsA| 6

NpUPOAbI

Bunbnmnoteka LLIOK
https://m.edsoo.ru/7f41bf
72

NToro no paspeny §)
Paspen 2.MEXAHUKA
2.1 | KnHemaTtuka 10 1 Bubnnoteka LLOK Yac obweHuns «Moyemy Hano
https://m.edsoo.ru/7f41bf |3HaTb NpaBuIa LOPOXKHOIO
72 OBUXEHNSA»
2.2 |AnHamMuka 10 bubnnoteka LLOK dunsnyeckmn mapacoH «Cuna,
https://m.edsoo.ru/7f41bf |Macca - 3TO 340pOBbE U KpacoTa»
72
2.3 |CtaTunka TBEPOOro Tena 5 1 Bbubnnoteka LLOK HeHb OeTckmnx nsobpeteHunin. Ypok
https://m.edsoo.ru/7f41bf [n3obpeTaTenbCcTBO.
72
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MOJIEKYJIAPHOKNHETNYECK https://m.edsoo.ru/7f41bf |n sHeprocbepexeHune» B paMkax
on Teopun 72 Bcepoccuinckoro cectnsans
3HeprocbepexeHns -Bmecte
fApye.




Ne | HammeHOBaHMe pa3fesios Kosin4yecTBO 4acos DNEeKTPOHHbIe OcHoOBHble BuAabl paboT C y4yeTom
n/n n TeM nporpamMmmsl Bcer KOHTpOJ'IbeI rlpaKTI/I‘-IeCK (LI,I/I(*)pOBbIe) nporpamMmmsbl BOCMNMNTaHUA
0 e paboTbl | ne paboTbl obpasoBaTesibHble
3.2 [TepmognHamuka.Tennosbl | 20 1 Bunbnnorteka LLOK Ypok-nccnengosaHue «Tennosble
€ MalUVHbI https://m.edsoo.ru/7f41bf [npouecchbl Ha KyxHe»
72
3.3 |ArperaTHble COCTOAHMUA 14 1 bubnnoTteka LOK YpoK KoHepeHUuna «Mbl B
BelwlecTBa. ®a3oBble https://m.edsoo.ru/7f41bf [npodeccun»
nepexonbl 72
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4.1 DneKTpu4yeckoe nosne 24 1 bubnnoteka LLOK IleHb KOCMOHaBTUKW. YPOK
https://m.edsoo.ru/7f41bf \nccnepoBaHmne «KocMoc — 3To
72 Mbl» YPOKK NO «[lo)xapHon n
anekTpobesonacHoCTU»
4.2 MoCTOAHHBIN 24 1 Bunbnmnoteka LLIOK Becenbl no Teme «bopbba c
3/IeKTPNYECKUIN TOK https://m.edsoo.ru/7f41bf [TeppopnamMom»
72
4.3 [TOKWN B pa3nINyHbIX cpenax| 6 bubnnoteka LLOK
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Paspen 5.®U3NYECKUN NPAKTUKYM
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Pe3epBHOe Bpem4 10 |
OBLLEEE KOJIMYECTBO YACOB | 170 8 16
MO NMPOIrPAMME

11 KUIIACC



Ne HanmeHoBaHMe pa3fenos N TeM KosinyecTBo 4YacoB SNeKTPOHHbIE (LndpoBbIe) OcHoBHble Buabl paboT ¢
n/n nporpamMmmebl Bcer|KoHTpoJibHbI|[TpakTU4ecku obpa3oBaTesibHble pecypcChl y4eToM nporpamMmmobl
o] e paboThl e paboThl BOCMNTaHNA

Pazpen 1.9JIEKTPOOVUHAMUKA

1.1 MarHuTHOEe none 14 Bnbnnorteka LUOK Becenbl Nno Teme
https://m.edsoo.ru/7f41c9|«9KOHOMMNA pecypCos,
7c KOoTopble HeobxoanMbI AN

XKUSHU»

1.2 [SnekTpoMarHUTHas UHOYKUUA 13 1 bubnunoteka LLOK YpoK nNpoekT: «Bknapg
https://m.edsoo.ru/7f41c9|punsmkun B nobeny» Ypok
7cC be3onacHocTn «JeHb

MO>KapHOW OXPaHbI».

NToro no pasgeny 27

Paspen 2.KOJIEBAHNA N BOJIHbI

2.1 |MexaHun4eckmne konebaHuns 10 Bubnnorteka UOK
https://m.edsoo.ru/7f41c9
7cC

2.2 [911eKTPOMarH1THbIe KonebaHus 15 bubnnoTteka LIOK
https://m.edsoo.ru/7f41c9
7c

2.3 MexaHun4eckmne n aneKTpoMarHuTHbole| 10 1 Bubnnoteka LLOK

BOJIHbI https://m.edsoo.ru/7f41c9
7cC

2.4 |OnTuKKa 25 1 Bubnnorteka UOK Ounckyccuma «SdBneHuns,
https://m.edsoo.ru/7f41c9 okpy>KawoLme Hac »
7cC

NToro no pasaeny 60

Paszpen 3.0CHOBbI CMEUWAJIbBHON T

EOPUN OTHOCUTEJIbHOCTU

3.1

OcHoBbl CTO

5

1

Bunbnnorteka UOK
https://m.edsoo.ru/7f41c9
7cC




Ne HanmeHoBaHMe pa3fenos N TeM KosinyecTBo 4YacoB SNeKTPOHHbIE (LndpoBbIe) OcHoBHble Buabl paboT ¢
n/n nporpammebl Bcer |KOHTpOnbHbI[lpakTU4ecku obpa3oBaTesibHble pecypcChl y4eToM nporpamMmmobl
o] e paboThl e paboThl BOCMNTaHNA
NToro no pasgeny 5
Paszpen 4.KBAHTOBAA ®U3UNKA
4.1 [KopnyckynsipHo-BoJsIHOBOW Ayanu3am | 15 bubnunoteka LLOK Ypokun 6e3onacHoOCTH
https://m.edsoo.ru/7f41c9 «[MoaroToBKa K 4eNCTBUAM
7cC B YC»
4.2 | ®dn3nka atoma 5 bubnnoteka LLOK N3y4yeHune xun3HbL 1 paboTa
https://m.edsoo.ru/7f41c9|y4eHbliX, CBSI3aHHbIe C
7cC ABJIEHNEM
pannoaKTUBHOCTN.
4.3 | ®dn3nka aTOMHOro agpa u 5 Bubnmnoteka LLOK
3/1eMeHTapHbIX YacTuL, https://m.edsoo.ru/7f41c9
7cC
NToro no pasaeny 25
Paspen 5.9JIEMEHTbl ACTPOHOMUNU N ACTPOPU3UKN
5.1 9nemMeHTbl aCTPOHOMUU U 12 bubnnoteka LLOK farapuMHCKUM ypok
acTPoPU3NKKN https://m.edsoo.ru/7f41c9|«KocmMoc psgomMm ¢ HaMu»,
7cC YpoK - nyTewiecteme
«[FanakTUKn»
WToro no paspeny 12
Paspen 6. PU3NYECKNN NPAKTUKYM
6.1 |G>|/|3|/|L|eCK|/||7| MPaKTUKYM 16 16
NToro no pasaeny 16
Paspen 7.060BLLAIOLLLEE NTOBTOPEHUE
7.1 |Cuctematmsauynmsa n obobweHne 15 Bubnnoteka LLOK
rnpegMeTHOro coaep>aHus v onbiTa https://m.edsoo.ru/7f41c9
neaTenbHOCTU, NPNOBPEeTEHHOr o Npu 7c
n3yvyeHun Kypca gpunsmkm 10 - 11
KJ1aCCoB




OcHOBHble BUAbl paboT ¢

Konn4yecTtBo 4Yacos

INEeKTPOHHbIE (LUnNdpoBLIE)

No HanmeHoBaHMe pa3fnenos U Tem

n/n nporpamMmmsi Bcer |KoHTponbHbI|[[TpakTuyeckmn| 00pasoBaTesibHblE pecypCh y4yeToM nporpamMmmebl
o] e paboThl e paboThl BOCMNUTaHUA

NToro no pasgeny 15

Pe3epBHOEe BpemMA 5

OBLUEE KOJINYECTBO YACOB IO 165 4 16

MPOIrPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI 1151 YYEHUKA

1. ®usmka, 10 xkmacc/ KacbsiHoB B.A., O01iecTBO ¢ orpaHU4eHHON
oTBeTCTBEHHOCTHIO «JIPODAY; Axninoneproe obmectBo «M31aTenbcTBO
«IIpocBemienne»

2. ®usuka, 11 knace/ KacesiHoB B.A., O0111€CTBO ¢ OrpaHUYEHHON
O0TBETCTBEHHOCTHIO «[[PODAY; AkiinonepHoe o01iectBo «31aTenbcTBO
«IIpocseienue»

METOINYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

1. KacbanoB B. A. ®usuka 10 (yriay6nennsiii yposenb)— M.: «/Ipodar, 2019r.

2. KacpsnoB B. A. ®usuka 11 (yroyOaennsiit yposenb)— M.: «Ipoda», 2020r.

3. PeimkeBud A. I1. 3apaunuk «®uszuka 10 - 11» — M.: «/Ipoda», 2017T.

4. Ilporpammel B.A.KacbsiHoBa «®Pu3uka. YriyosaeHHblil ypoBeHb. 10-11 kmaccen»
(Pusuka. Yriyonennusiii ypoBeHb. 10—11 knaccsi:

5. Yuebno-meronnueckoe nocooue / B. A. Kacesnos, U. I'. Bnacosa. — M.:
Hpoda, 2017

6. I'.H. CrenanoBa. Coopnuk 3a1a4 no ¢usuke 10-11 ki1.: mocodbue ajis
o011eo06pa3oBaTeNbHBIX yapexaeHuii - M: « [Ipocsemenuey, 2009r.;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
1. Komnekmus LIOP http://school-collection.edu.ru

2. Ypoku no mosekyisipHoit ¢pusuke http://marklv.narod.ru/mkt

3. O6pazoBatenbHbIi TopTall «Bugeoypokm» https://videouroki.net/;

4. Buneokypc: «Pu3nKa B OMBITaX W SKCIIEPUMEHTAX)

5.http://www.fipi.ru/ - caiit ®UIIH,;

6. http://ege.edu.ru/ - mopran undopmanmonHoit mogaepxkku EI'D.



