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IHHOACHUTEJIBHASA 3AIIUCKA

[IporpamMa mo ¢u3uke Ha YpOBHE CpeAHEro odmiero oOpa3oBaHUsl pazpaboTaHa Ha OCHOBE
MOJIOKEHUH ¢ TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOHM 0O0pa30BaTC/IbHOM IMPOrpaMMBbI,
mpencraBieHHeIx B PI'OC COO, a Takxe ¢ yu€rom ¢enepanpbHOl pabodeil mporpaMMbl BOCTIHTAHUS U
Konuenmuu npenoaaBanus yue6Horo npeamera «dusuka» B 00pazoBaTelbHbIX opranu3anusx Poccuiickoit
deneparnyu, peanu3yoUIMX OCHOBHBIE 00pa3oBaTeNbHBIE TPOrPaAMMBL.

[IporpaMmma mo ¢Qusnke ompernenseT o00s3aTeNbHOE NPEIMETHOE CONEp’KaHhe, YCTaHABIWBaET
PEKOMEHIIyeMYI0 TIOCIEOBATEIbHOCTh M3YYCHHS TEM U pa3lelioB yd4eOHOro MpeaMeTa ¢ y4EToM
MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH, JIOTHKH Y4eOHOTO Mpoliecca, BO3PaCTHBIX OCOOCHHOCTEH
oOyuaroruxcs. [IporpamMa mo ¢usnke Haér mpencTaBleHHE O IENAX, COACpPKaHWH, OOIIEH CTpaTeruu
oOydeHUs, BOCIUTAHHWS W Pa3BUTUS OOYYAIONIMXCS CpeacTBamMu ydeOHoro mpenmera «®Pusnmka» Ha
yriryOJ1EHHOM YpOBHE.

Uzyuenne kypca Gusnku yriayOoaéHHOTO YpOBHs TO3BOJISIET PEAIM30BaTh 3a1a4i MPOodecCHOHAIBHON
OpHEHTAIINH, HAIIPABIICHO Ha CO3JaHME YCIOBUH ISl MPOSBIEHHS CBOMX MHTEJUIEKTYalbHBIX W TBOPYECKHUX
CIOCOOHOCTEH KaKABIM O0y4aroluMcs, KOTOpble HEO0OXOAWMBI AJisl TMPOAOIDKCHUS 00pa3oBaHUS B
OpraHu3ausgx MpoQecCHOHATFHOTO 00pa30BaHMs MO Pa3IMYHBIM (U3UKO-TEXHHYECKHM M WH)KCHEPHBIM
CHETHaTBLHOCTSIM.

B mporpamme mo ¢u3mke ompenenstorcs IUIaHUPyEeMble pe3yibTaThl OCBOSHHS Kypca (PH3MKH Ha
YPOBHE CpeIHEro o0mero odpa3oBaHUs: JTUYHOCTHBIC, METAIPEeMETHBIC, MPEeAMETHBIC (Ha YriyOnEHHOM
ypoBHe). HaydHo-MeTomonmorn4eckoil OCHOBOW i pa3pabOTKu  TpeOOBaHWKA K  JTUYHOCTHEIM,
METanpeMETHBIM H TPEIMETHBIM pe3yibTaTaM OOyYarOUINXCs, OCBOMBIIMX IMPOTpaMMy 1O (U3HUKE Ha
YPOBHE CpEIHEro o0Iero oopa3oBaHUs Ha YriyOJIEHHOM YpPOBHE, SIBISICTCS CHUCTEMHO-ICATEIIbHOCTHBIM
MOJIXO/.

[Iporpamma o ¢u3nKe BKITIOYACT:

® IUTAaHWpYEMBbIE pPe3yJbTaThl OCBOCHHA Kypca (GU3WKH Ha YIIIyONEHHOM YpOBHE, B TOM YHCIE
MpeaMETHBIE Pe3yIbTaThI IO ToJIaM 00yUCHHS;
e cojepkanue yaeOHoro npeameta «Dusnuka» 1o rogam o0ydIeHusI.

[IporpaMMa 1o (HU3MKE MMEET MPUMEPHBIA XapaKTep W MOXKET OBITh HCIOJNB30BaHA YYUTEISIMU
(bM3HKH TS COCTABIICHHS CBOMX Pa0OUYUX MPOrpamM.

[IporpaMmma mo ¢Qu3uKe HE CKOBBIBACT TBOPUYECKYH0 WHHUIIMATHBY YYHTEIEH W TPEIOCTABISCT
BO3MOXHOCTH JIJISl peajii3allid pa3inYHbIX METOJUYECKUX TOAXO0JO0B K TPENoAaBaHUI0 (QH3WKH Ha
yriyOIEHHOM YPOBHE MPHU YCIIOBUU COXpaHEHUs 00sI3aTeNIbHONM YacTH COJepKaHus Kypca.

du3mka Kak HayKa 0 HanOoJiee OOIMIMX 3aKOHAX MPUPOBI, BEICTYIAs B KAUeCTBE yU4eOHOTO MpeaMeTa
B IIKOJIC, BHOCUT CYIIECTBCHHBIH BKJIaJ] B CUCTEMY 3HaHUN 00 okpyxaroimieM wmupe. IlkoabHBIA Kypc
¢u3uKu — cucTeMooOpa3yIOIIKi ISl €CTECTBEHHO-HAYYHBIX yUeOHBIX MPEIMETOB, MMOCKOIBKY (hU3NYECKUE
3aKOHHI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHHIA, N3y4aeMbIX XUMUEH, OMosorueid, Gpuzndeckor reorpaduei u
acTpoHoMmueil. Vcrnosib30BaHNEe M aKTUBHOE INMPUMEHEHUE (U3MYECKMX 3HAHUM OMNPEICIUIO XapakTep U
OypHOE pa3BUTHE DPAa3HOOOpA3HBIX TEXHOJIOTHH B cdepe DHEPreTHKH, TPAHCIOpPTa, OCBOSHHS KOCMOCa,
TIOJTyYeHHUS] HOBBIX MAaTEpUANIOB C 33/IaHHBIMH CBOWCTBaMH. M3ydueHune (M3WKH BHOCHUT OCHOBHOW BKJIAJa B
(hopMupOBaHHE ECTECTBEHHO-HAYYHOW KapTHHBI Mupa oOydJaromierocs, B (OpMHUpOBaHWE yMEHUH
MPUMEHSITh HAYYHBIA METO]l TIO3HAHHS TPU BBITIOJTHEHINH UMH y4eOHBIX UCCIIEI0OBAHNH.

B ocHOBY kypca (GU3MKH Ha YpOBHE CpeaHEro o0Iiero oOpa3oBaHUsS TOJIOKEH PSJ Uael, KOTOphie
MO>KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €70 TOCTPOCHHUSI.

Hoesn yenocmnocmu. B cOOTBETCTBHUH C HEl Kypc SIBISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH COJICPIKUT
MaTepHal U3 BceX pasJiesioB (PU3HKH, BKIIFOYAET KaK BOIMPOCHI KIIACCHYECKOM, TaK U COBPEMEHHOU (DU3UKH.

Hoes zenepanuzayuu. B cooTBeTcTBHM € Hel Marepuan Kypca (U3MKH OOBEIMHEH BOKPYT
¢usnueckux teopuid. Beaymum B Kypce sBisieTcst pOpMUPOBAHHE MPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX
MaTepHH, BEIECTBE U IOJIE.

Hoesa cymanumapuszayuu. EE peanuzanys NpeanojiaraeT MCIOIb30BaHHE T'yMaHUTaPHOTO
noreHnuana GU3NIECKOW HayKH, OCMBICICHHE CBSI3U Pa3BUTHA (U3UKU C Pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U SKOJIOTUIECKUMH TIPOOIIeMaMH.

Hoes npuknaonoit nanpaenennocmu. Kypc ¢usuku yriayO0nEHHOTO YpOBHS —IMperiojaracT
3HAaKOMCTBO C IIMPOKHUM KPYTOM TEXHHYECKHX W TEXHOJOIMYECKHX NPWIOKEHHH HM3YYEeHHBIX TEOpHH H
3akOHOB. [Ipu 3TOM paccMaTpuBalOTCSi Ha ypOBHE OOIIUX MPEACTABICHUA W COBPEMEHHbBIE TEXHUYECKHE
YCTPOMCTBA, U TEXHOJIOTHUH.

Hoesa rkonozuzayuu peannusyercsl MOCPEICTBOM BBEACHHS JIEMEHTOB COACP)KaHMSA, MOCBSILIEHHBIX
9KOJIOTHUECKUM IMpOoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHMH, a
Takke 00CYXICHUS IPOOIEM PAIIIOHATBHOTO PUPOIOTIOIB30BAHIS U DKOJIOTUIECKON 0€30MacHOCTH.



OcBoenne copepKaHust IPOrpaMMBbI 110 (DU3HMKE JOJDKHO OBITH MOCTPOCHO Ha MPHHIUIIAX CHCTEMHO-
JesITeNbHOCTHOrO moaxoza. s ¢u3uku peanusanus 3TUX IPUHIUIOB 0a3upyercsl Ha HCIOJb30BaHUU
CaMOCTOSITEIIBHOTO SKCIEPUMEHTa KakK IOCTOSHHO JeicTByromero ¢akropa ydeOHOro mpouecca. Jlis
YIIyOJEHHOrO YpPOBHS — 3TO CHCTEMa CaMOCTOSTEIbHOTO YUYCHHYECKOI'O SKCIEPUMEHTA, BKIOYAIOIIEIro
(hpoHTaNbHBIE yYEHWYECKHE OIBITHI MPH M3YYEHWH HOBOTO MaTephaja, JJabopaTopHble paboTel M pabOTHI
npaktukyma. [Ipu 3ToM BO3MOKHBI J1Ba crioco0a peann3anui GU3NIecKOro NpakThuKyMma. B mepBom ciryuae
MpakTUKyM mpoBoauTcst 6o B koHue 10 m 11 kmaccoB, auOO TOCHE MEPBOTO M BTOPOTO MONYTOIUH B
KaXXI0OM U3 3THX KjaccoB. BTopoii cmocob — 310 uHTErpanus padoT NpakTUKyMa B CUCTEMY JIaDOpaTOPHBIX
paboT, KOTOpBIE TPOBOATCS B TIpoIlecce M3ydeHus pasaena (Temsr). [Ipu sTom moa paboTamur MpakTHKyMa
MOHUMAETCSl CaMOCTOSITEJIbHOE HCCIIEOBAaHHE, KOTOPOE IPOBOAMTCS IO PYKOBOJACTBY CBEPHYTOTO,
0000mEHHOTO BUIa O€3 MONIaroBoi MHCTPYKIIHH.

B mporpamme mo ¢u3nke cucremMa YYEHHYECKOTO OJKCHEpUMEHTa, JabopaTOpHBIX pPaboT u
MpakTUKyMa NpEACTaBICHa €IUHBIM MepeyHeM. BpiOop TeMaTHKH Uil 3THX BHIOB YYEHHYECKHX
MPaKTUYECKUX paboT OCYIIECTBISETCS yYacTHUKaMH 00pa30BaTeIbHOTO MpoLecca UCXOAs U3 0COOCHHOCTEH
[IOYpPOYHOTO IUIAHMPOBAaHUS W OCHalleHHs Kabunera ¢usuku. [Ipu 3TOM obecneunBaercsi OBIafeHUE
00yYalIUMHC YMEHUSMH MPOBOJIUTH MPSMBIE M KOCBEHHBIC M3MEPEHUS, MCCIEeJOBaHUS 3aBUCHUMOCTEH
(U3NUECKUX BEJIIMYMH M TOCTAHOBKY OIBITOB IO MTPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonbiioe BHHMMaHME yHeNsieTcsl PEIICHHIO PAcuéTHBIX M KayecTBEHHbIX 3amad. Ilpu stom s
pacu€THBIX 3a7a4 MPUOPUTETOM SBISIOTCS 3aJauyd C SIBHO 3aJaHHOM M HESBHO 3aJaHHON (PHU3MUYECKOI
MO/IEJTBIO, TIO3BOJISIIONINE TPUMEHSTh U3yUEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jiena Kypca,
TaK M MHTETpHUPYs NPHMEHEHHE 3HAHUM M3 pasHbIX pasfenoB. [l kauecTBEHHBIX 3a4ad INPUOPHTETOM
SBIISIIOTCS. 3allaHUs Ha OOBSICHEHME/NPEACKAa3aHUEe MNPOTeKaHWsA (PU3NYECKUX SBICHUH M IIPOLECCOB B
OKpyXKaromied xu3HH, TpeOyrommue BbiOopa (U3MYECKOW MOJENU Ui CHUTyallud  IPaKTHUKO-
OPHEHTHUPOBAHHOT'O XapakKTepa.

B coorserctBum ¢ TtpeboBanmsimu PI'OC COO k marepuaabHO-TEXHUYECKOMY 00eCIeYeHUI0
y4eOHOro mpolecca Kype GU3nkH yriy0lIEHHOTO YPOBHS Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHus A0DKEH
W3y4yaThCs B YCIOBHSX TNpPEAMETHOro KaOuHera. B kaOuHeTe (U3MKM [OODKHO OBITH HEOOXOJMMOE
nabopaTtopHoe 000pyI0BaHUE ISl BHIIOJIHEHHS YKa3aHHBIX B IIPOrpaMMe 10 (U3UKE YICHUYECKUX OIBITOB,
MaboPaTOPHBIX paboT M pabOT MPAKTHUKYMa, a TAKXKE IEMOHCTPAIIHOHHOE 000PYy/I0BaHNE.

JeMoHcTpanioHHoe oOopynoBaHue (OpMHUpPYeTCs B COOTBETCTBHH C MPHHIUIIOM MUHHMAIbHOU
JOCTaTOYHOCTH W 00ECHeyMBaeT IIOCTAHOBKY IIEPEUUCICHHBIX B MpOrpaMMe MO0 (HU3MKE KIIOUEBBIX
JEeMOHCTpALMI AJIS1 MCCIIEIOBAHUS N3yYaeMbIX SIBICHUN U MPOLECCOB, IMIUPUIECKUX U (yHAaMEHTATbHBIX
3aKOHOB, HX TEXHUYECKUX IPUMECHEHHIA.

JlabopatopHoe 00OpyZOBaHME /il YYCHHYECKHUX MPaKTHYECKHX paboT Qopmupyercs B BUIC
TEMAaTHYECKUX KOMIUIEKTOB M oOOecreunBacTcs B pacyére OJHOr0 KOMIUIEKTa Ha JBYX OOYyYaroIIuXcCs.
Temaruueckue KOMIUIEKTHI J1a0OpaTOpHOro OOOPYAOBaHMS MOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJIB30BaHUH aHAJIOTOBBIX W IU(PPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX M3MEPHUTEIBHBIX CHCTEM B
BHJIe TH(PPOBBIX TabOpaTOpHii.

OCHOBHBIMH LIEJISIMHU U3y4eHHS (PU3MKHU B 001IeM 00pa30BaHUM SBIISIIOTCA:

e (QopMmupoBaHHE UHTEPECA U CTPEMIICHHUS 00yUYalOMKXCs K HAy9HOMY U3YyUEHHIO IPUPOABI, Pa3BUTHE
WX MHTEJUIEKTYJILHBIX U TBOPUYECKHUX CITOCOOHOCTEIH;

®  pa3BUTHE NPEACTABICHUH O HAYYHOM METO/I€ TIO3HAHUA U (POPMUPOBAHKE HCCIIEAOBATEIBCKOIO
OTHOUICHHUS K OKPYKAIOIIUM SIBIICHHSIM;

e (QopmupoBaHHE HAYYHOT'O MHPOBO33PEHUS KaK pe3ysIbTaTa U3yueHHss OCHOB CTPOCHHUSI MATEPUU H
(yHIaMEHTaJIbHBIX 3aKOHOB (DU3HKH;

e (QopMupoBaHHE YMEHHUI OOBACHATD SBJICHUS C UCIIOJIB30BaHNEM (PU3MUECKUX 3HAHUH U HayYHBIX
JI0Ka3aTeIbCTB,;

e (QopMupoBaHHE NPEACTABICHUN O POJIM (PU3HMKH AJISl pa3BUTHA APYTHX €CTECTBEHHBIX HAYK, TEXHUKU
TEXHOJIOTH;

®  pa3BUTHE NPEJICTABIICHHI O BO3MOXKHBIX cepax Oyaymiel mpodecCHoHaTbHOM e TeNbHOCTH,
CBSI3aHHBIX C (PU3MKOM, HOATOTOBKA K JajbHEHIIEMY 0O0YUEHHUIO B 3TOM HaIlpaBJICHUH.

JocTtmwxeHnune 3Tux Leeil odecreunBaeTcs pelieHueM CIEAYIOMMX 3a4a4 B IPOIIecce U3yueHHs Kypca

(hM3KKH Ha YPOBHE CPETHETO 001Iero 00pa3oBaHus:

® MpHOOpETEeHUE CUCTEMBI 3HAHUH 00 00X (HUZNIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX,
BKIIIOYAs MEXaHUKY, MOJIEKYJSIPHYI0 (HU3UKY, JIEKTPOAMHAMHKY, KBAaHTOBYIO (HM3UKY M 3JIEMEHTHI
acTpo(U3UKH;

e (QopMupoBaHHE YMEHHI NPUMEHATH TEOPETUUCCKUE 3HAHUS I 00BICHEHHS (PUINUECKUX SBICHUH B
IIPUPOZE U JUIA NPUHATHS NPAKTHUECKUX PEIIEHUH B IIOBCEIHEBHOM XKU3HMU;

®  OCBOGHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 327124 C SIBHO 3aJJaHHOH (PU3NUECKON MOJeNbIo, 3a1a4,



MOJ[Pa3yMEBAIOIINX CAMOCTOSTENBHOE CO3/IaHe (PU3NIEeCKO MOJIENH, aJICKBATHON YCIIOBHSIM 33]]a4H, B TOM
qrcie 3a]]a4 HHXCHEPHOTO XapaKTepa;

e MOHMMaHHE (PU3UIECKUX OCHOB U MPHUHITUIIOB ICHCTBUS TEXHHYCCKHX YCTPONUCTB U TEXHOIOTHUECKUX
MPOILIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELy;

®  OBJIAJCHHE METOJAMH CAMOCTOSITEIBHOTO TUIAHUPOBAHUS U TIPOBEICHUS (PU3UUECKUX IKCTIEPUMEHTOB,
aHaJ3a U MHTEpIpeTany HHOPMAIIH, OTIPEICIICHHS JOCTOBEPHOCTH MMOMYYCHHOTO PE3yNIbTaTa;

®  CO37aHHUE YCIOBHH JAJIS Pa3BUTUSI YMEHUH MPOEKTHO-UCCIE0BATENBLCKON, TBOPUECKOH AEeATEIbHOCTH;

e pasBuTHE MHTEpeca K cepam npodhecCHOHATbHOM AesITeIbHOCTH, CBA3aHHOHN ¢ (PU3UKOH.

B cootBercTBum ¢ tpedoBanmsiMu GPI'OC COO yrmyOnéHHbIi ypoBEeHb U3yUeHUs YIeOHOTO mpeaMeTa
«Du3nKa» Ha YpOBHE cpenHero oOmiero oOpa3oBaHUsl BbIOMpaeTcs OOYYarOIMMHUCS, IIaHUPYIOIIUMHU
MPOA0JDKEHNE 00pa30BaHus MO CIEHUATBHOCTIM (QU3HKO-TEXHHYECKOTO MPO(UIISL.

Ha uzyuenune ¢uznkn (yrimyOn€HHBINH yPOBEHb) HA YPOBHE CpPeIHEro o0IIero 0Opa30BaHUs OTBOIUTCS
340 yacos: B 10 xmacce — 170 yacoB (5 yacoB B Henento), B 11 kimacce — 170 yacos (5 4acoB B HEJEIIO).

[Ipennaraemelii B mporpamme mo (GU3UKE MepevyeHsb Ja00paTOpHBIX U MPAKTUYECKUX Pa0OT SIBISETCS
PEKOMEH/IOBAHHBIM, YYHTENb JeNaeT BhIOOP MPOBEACHUS J1a00paTOPHBIX pabOT W OIMBITOB € YYETOM
VHANBUIYATBEHBIX CIIOCOOHOCTEH 00yJaromumxcsl.

COJEPKAHUE OBYYEHUS
10 KJIACC
Pazpnen 1. Hayunblii MeTO NO3HAHUS NIPUPO/BI.

®dusuka — QyHIaMeHTanbHas HayKa o mpupoae. Hay4Hblil MeToJ] TO3HAHHS M METOJIbl UCCIICTOBAHMUS
(bm3uUeCKUX SBICHUM.
OKcIepuMEeHT U TeopHs B IpolLecce No3HaHus npupoasl. HaOmonenue u 5KkcepuMeHT B QU3HKE.
CriocoObl M3MepeHust (pU3NYecKuX BETMYUH (aHAJOTOBBIE M HU(PPOBBIE HU3MEPHUTENbHBIC MPUOOPHL,
KOMIIBIOTEPHBIC TaTYNKOBBIE CHCTEMBI).
[lorpemnoctr n3MepeHnit PU3NIECKUX BEMNIHH (a0COMOTHAS M OTHOCUTEIHHAS).
MopenupoBanue (pU3NYECKUX SIBICHWH W MPOLECCOB (MaTrepHaibHash TOYKa, aOCONIOTHO TBEPIOE
TEJOo, HIeaabHas KUIAKOCTh, HJICATBHBIN a3, TOUCUHbIHN 3apsa). [ unore3a. Ousndeckuit 3aK0H, TPAHUIIBI €TI0
npuMeHUMOCTH. PU3NUecKast TEOpHS.
Pone u mecto ¢usuku B HOpMUPOBAHMN COBPEMEHHOW HAayYyHOW KapTHHBI MHUPA, B MPAKTHYECKOH
JIEeATEILHOCTH JIIOJIEH.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuvt, nPAKMUKYM.
1. U3mepeHue cuibl TOKAa M HANPSDKEHUS B LIEMH IOCTOSHHOTO TOKAa MPH IIOMOIIM AHAIOTOBBIX U
HUPPOBBIX U3MEPUTETHHBIX MPHUOOPOB.
2. 3HakoMcTBO ¢ UdpoBoii nabopatopueit o ¢pusuke. [Iprumepsl 3MepeHus: GU3NIESCKUX BETHUUH MPH
MTOMOIII KOMIIBIOTEPHBIX TaTYUKOB.

Pa3nen 2. MexaHuKa.

Tema 1. Kunemamuxa.

Mexanndeckoe nBmwkeHrne. OTHOCUTETLHOCTh MEXaHUIECKOTO ABIKEeHIsI. CucTeMa oTcUETa.

[Ipsimast 1 oOpaTHas 3aaun MEXaHUKH.

Pamuyc-BekTop MaTepuabHOM TOYKH, €T0 MPOSKIIMK Ha OCH CHUCTEMBI KOOpAUHAT. TpaeKkTopusl.

[lepememenne, ckopocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOpEHHE MaTepHaIbHOU
TOYKH, WX MTPOEKIINN Ha OCH CUCTEMBI KoOopanHaT. CloKeHue epeMenIeHI 1 CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHUE. 3aBUCUMOCTh KOOPJAUHAT, CKOPOCTH,
YCKOPEHUS U ITyTH MaTepUAIBHOM TOUYKH OT BPEMEHH U MX TPadUKH.

CBobogHoe maseHue. YCcKkopeHue cBOOOAHOTO maneHus. [IBkeHne Tena, OpOIeHHOro Mo/ YIJIOM K
TOPU30HTY. 3aBUCHUMOCTh KOOPJIWHAT, CKOPOCTH U YCKOPSHHS MaTepHalbHOH TOYKH OT BPEMEHH U HX
rpadukH.

Kpuonuneiinoe nBuxeHue. JBUKEeHNE MaTe€pUAIbHONW TOUKHU MO OKPY>KHOCTH. YTJIOBas U JIMHEWHAs
ckopocth. Ilepwmom wm wactora oOpamienus. lLleHTpocTpeMuTensHOoe (HOpManabHOE), KacaTeabHOE
(TaHTeHIMATBHOE) U MOJHOE YCKOPEHHE MAaTePUATBHON TOUKH.

TexHn4yeckne ycTpOHCTBAa M TEXHOJIOTHYECKHE MPOIECCHI: CITUAOMETp, IBIKEHNE CHAPSAIOB, IIETTHBIE,
niectepéHuaThie U peMEHHBIC TIepelavyn, CKOPOCTHBIC TU(THI.

Jemoncmpayuu.
1. Mogens cUCTEMBI OTCUETA, WILTIOCTPAIUS KHHEMATHYSCKUX XapaKTEPUCTUK JIBIKESHUS.



Crioco0bI uccieI0BaHuUs IBHKEHHM.
Nnmoctpanus npeaenbHOTo nepexoia U u3MepeHne MTHOBEHHOM CKOPOCTH.
[IpeoOpa3oBaHue ABMKEHUH C UCTIOIIF30BAaHUEM MEXaHU3MOB.
[Tagenne Ten B BO3AyXe U B pa3pekeHHOM MIPOCTPAHCTBE.
Habmonenne nemxenns tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.
Hanpasnenue ckopocTH Mpy ABHKCHUU 110 OKPY>KHOCTH.
[IpeoOpaszoBaHue YrioBoOil CKOPOCTH B PEAYKTOPE.
CpaBHeHHE TyTel, TpaeKTOPHil, CKOPOCTEH MBWKEHUS OJHOTO M TOTO e Tella B Pa3HbIX CHCTEMax
OTCYETA.
Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomol, npaKmMuKym.
1. H3yuyeHune HEpaBHOMEPHOTO IBIKEHIS C IENIBbI0 OMPEAETICHIS] MTHOBEHHOW CKOPOCTH.
2. V3mepeHue YCKOpeHHsS TIpU TIPSAMOJIHMHEHHOM paBHOYCKOPEHHOM JIBIDKCHHH IO HAKJIOHHOM
MJIOCKOCTH.

3. HccnenoBanue 3aBUCMOCTH IyTH OT BPEMEHHU TIPU PAaBHOYCKOPEHHOM JIBH)KCHUH.

4. U3mepeHme yCKOpeHHS CBOOOJHOrO TafeHHs (PEKOMEHJOBAHO HWCIONb30BaHHE [H(POBOI

naboparopun).

5. UM3ydenue nBWKEHHUS Tena, OpOMIEHHOrO TOpW3OHTANbHO. [IpoBepka THMOTE3BI O MPSIMOM
MIPOTTOPITUOHATHHON 3aBUCHMOCTH MEXKAY AaTbHOCTBIO TIOJETa M HAYAIBHON CKOPOCTHIO TeTa.
WzydeHune nBmKeHUs Tema 10 OKPY>KHOCTH C TIOCTOSHHON TIO MOJTYJTIO CKOPOCTBIO.

7. HccnenoBaHue 3aBUCIMOCTH TIEPHO/Ia 00palleHsI KOHMYECKOTO MasTHAKA OT €r0 MapaMeTpoB.
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Tema 2. /lunamuxa.

ITepBbiit 3axoH HerotoHa. MHepruanbHble cucreMbl orcuéra. IIpuHiun oTHocuTenbHOCTH [anuiies.
HeunepuumanbHele cucteMbl 0TcU€Ta (OMpeieieHre, IPUMEpHI).

Macca Tena. Cuna. [TpyuHImn cynepno3uiuu CHUil.

Bropoii 3akoH HeroTOHa 17151 MaTEpHAIIBHON TOUKHU.

Tpernii 3axkoH HeroTOHA JU1s1 MaTepUaIbHBIX TOUYEK.

3aKOH BCEMUPHOTO TSATOTEHHSI. DKBUBAJICHTHOCTh TPABUTAIMOHHOW U MHEPTHON MAcCCHI.

Cuna TtsxecTu. 3aBUCHMMOCTb YCKOPEHHMS CBOOOAHOTO MAaACHHS OT BBICOTHI HaJl IMOBEPXHOCTHIO
TUTAaHETHl W OT Teorpaduveckoil mupoThl. JIBikeHHe HeOeCHBIX TeN M MX CIyTHUKOB. 3akoHbl Kemepa.
IlepBas kocMu4eckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena. Bec tena, ABHXKYILErocsi C yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEHUS CKOJBKCHUS W cuiia TpeHus mnokos. Koaddumment
TpeHust. Cuiia CONPOTUBIICHUS TPU JBWKEHUM Tella B KUAKOCTH WJIM ra3e, €€ 3aBHCHUMOCTh OT CKOPOCTHU
OTHOCHUTEIBHOTO ABMKEHUSI.

Hanenue. I'mapoctatuueckoe napieHue. Cuna Apxumena.

TexHn4yeckue ycTpoicTBa M TEXHOJOTHYECKHE MPOIECCHl: TOAIINITHUKY, IBUKEHHE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jemoncmpayuu.
1. HaOmromenue ABWKEHHS TN B WHEPIHATBHBIX M HEMHEPIHUAIBLHBIX CUCTEMaX OTCUETA.
2. TIpuHIUI OTHOCHUTENHHOCTH.
3. Kauenue nByX LWIMHAPOB WJIM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM YCKOPEHHEM OTHOCHTEIBHO
HEHWHEPLHUAIBHONH CUCTEMBI OTCUETA.
4. CpaBHEHHE PaBHOJACUCTBYIOIIEH MPHIOKEHHBIX K TEIy CHJI C TPOM3BEACHHEM MAacChl Tejla Ha ero
YCKOpPEHHE B HHEPLMAIBHON CHCTEME OTCUETA.
PaBeHCTBO cHIl, BOBHUKAIOIIUX B PE3YIbTATE B3aUMOICHCTBUS TET.
M3mMepeHue macc 1o B3auMo/I€CTBHUIO.
HesecomocTs.
Bec Tena nmpu yckopeHHOM noabEME U MaJICHUH.
. LlenTpobOexHbie MEXaHU3MBI.
10. CpaBHeHHUE CHIT TPEHHUS TTOKOS, KAUYSHHUS 1 CKOJILKECHUSL.
Yuenuueckuii sxcnepumenm, nabopamopnsie padomsi, nPAKmMuKym.
1. V3mepeHune paBHOAEHUCTBYIOMIEH CHII IPU ABIKEHUH OpyCKa MO HAKJIOHHOW TIOCKOCTH.
2. TlpoBepka rumoTe3sl 0 HE3aBHCUMOCTH BPEMEHHU JBHIKEHHs OpycKa IO HAKJIOHHOW IUIOCKOCTH Ha
33JIaHHOE PACCTOSIHUE OT €r0 MACCHI.
3. HccnenoBaHue 3aBUCUMOCTH CHII YIIPYTOCTH, BOSHUKAIOLINX B MPYXKHHE U PE3MHOBOM 00pasiie, 0T uX
nedhopmarum.
4. U3y4eHue IBMXKEHUS CUCTEMBI Tell, CBA3aHHBIX HUTHIO, IEPEKUHYTOH depe3 NErkuii OJI0K.
H3mepenune ko3 GUIUeHTa TPSHHUS 10 BEIMYUHE YTI0BOTr0 Kodddunmenrta 3aBUcUMocTh Frp(N).
6. HccnenoBanue qBIKEHUS OpyCKa IO HAKJIOHHOM INIOCKOCTH C IEPEMEHHBIM KO3 GHUITMEHTOM TpeHHSI.
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7. H3yudeHue NBIKEHU Ipy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.
AobcomoTHO TBEpAOe Teno. IlocTymaTenpHOE W BpamiaTelIbHOE ABMKCHHE TBEPAOTO Tena. MOMEHT
CWJIBI OTHOCHTEJIHFHO ocH BpameHus. [liredo cumnpl. CrojkeHue Cil, MPIIOKEHHBIX K TBEpAOMY Temy. Llentp
TSDKECTH Tela.
VYcnoBus paBHOBECHs TBEPOTO TeNa.
YcrolunBoe, HeyCTOWYHBOE, 0€3pa3INIHOE PAaBHOBECHE.
TexHuueckue yCTpOMCTBA M TEXHOJIOITMYECKHE MPOLECCHl: KPOHIITEHH, CTPOUTEIBHBIM KpaH,
peuéTyaTbie KOHCTPYKIHUU.
Hemoncmpayuu.
1. YcaoBus paBHOBECHS.
2. Bunel paBHOBecHSI.
Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomol, npaKmMuKym.
1. HccnenpoBanue yCIOBUI paBHOBECHS TBEPIOTO TEIa, MMEIOIIETO OCh BPAIICHHSI.
2. KoHcTpyHnpoBaHUE KPOHIITCHHOB U PACUYET CUJT YIPYTOCTH.
3. H3yudeHue yCTOWYMBOCTH TBEPIOIO TEJa, HMEIOIIETO ILIONMIAAb OTIOPHI.

Tema 4. 3axouvl coxpanenus ¢ mexanuxe.

NMnynsc MarepuaJbHONM TOYKH, CHUCTEMbl MaTEepUAIBHBIX ToueK. lLleHTp Macc cucremsl
MaTepHaIbHBIX ToueK. TeopeMa o IBMKEHNH IIEHTpa Macc.

NMIynec cUitbl 1 UI3MEHEHHE UMITYJIbCA TEJNA.

3aKoH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MomMeHT mMmIynbca MaTepHanbHOW TOUYKH. lIpencraBmeHwe O COXpaHEHMM MOMEHTA HMMITyJbCa B
LEHTPaJIbHBIX MOJISX.

Pabota cuiel Ha MaoM 1 Ha KOHEYHOM TiepemenieHnu. [ papuueckoe npencTapieHne paboThl CHIIBI.

MOIIHOCTE CHIIBI.

Kunerndeckast sHeprusi MaTepuanbHON TOYkd. Teopema 00 W3MEHEHHH KWHETHYECKOH SHEepruu
MaTepUalbHON TOUKHU.

[loTeHnmansHblE M HEMOTEHIMANbHBIE CHIBL. [loTeHnmanbHas sHeprus. lloTeHumanbHass 3Heprus
ynpyro aegopMuUpOBaHHOW NpykuHBI. lloTeHUManbHas SHEpPrus Teda B OJHOPOJHOM T'PaBUTALMOHHOM
nosie. [loTeHnmanbHas sHeprus Tena B FPABUTAIMOHHOM TIOJI€ OJTHOPOJIHOTO Iapa (BHYTpH M BHE IIapa).
BTropas kocMuyeckas ckopocTb. TpeTbst KocMHUYECKast CKOPOCTb.

CBs3p paOOTHI HEMOTEHIMANBHBIX CHJI C M3MEHEHHEM MEXaHHMYECKOH IHEPrUH CHCTEMBbI TEl. 3aKOH
COXPAaHEHUS MEXaHUYECKOHN SHEPTUH.

Yipyrue u Heylpyrue CTOJKHOBEHHS.

VYpaBHeHne bepHynun Ui uaeanbHON )KUIKOCTH KaK CIECACTBHE 3aKOHA COXPAaHEHHs MEXaHW4EeCKON
SHEPIHH.

TexHudeckue yCTpOWCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: JABMXKCHHE PpAKET, BOJOMET, KONED,
MPYKUHHBIH TUCTOJIET, THPOCKOII, PUTYpHOE KaTaHHE Ha KOHBKAX.

Jemoncmpayuu.
3aK0H COXpaHEHUS UMITYIIbCA.
PeakTuBHOE NBIKEHUE.
N3mepeHrie MOIHOCTH CHIIBL.
W3meHeHune sHepruu Tea nNpu COBEPLICHUH PaOOoTHI.
B3anMHbIe DpeBpallleHUsT KUHETUYECKOW W MOTEHUUAIBHONW SHEPTrUi MpU ACUCTBUM HA TEJIO CHUIIbI
TSYKECTH U CHJIBI YIIPYTOCTH.
6. CoxpaHeHue SHEpruu Npu cBOOOTHOM MaJCHUH.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomsi, nPAKMUKym.
N3mepenne uMirynbca Tejia o TOPMO3HOMY ITYTH.
W3mepenue cuItbl TSTM, CKOPOCTH MOJIENHU 3JIEKTPOMOOMIIS K MOLITHOCTH CHJIBI TSITH.
CpaBHEeHHE U3MEHEHUS IMITYJIbCa TeJla C UMITYJIECOM CHIIBI.
HccenenoBanve coXpaHeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUU.
N3mepeHne KUHETHYECKON SHEPTUHU TeJla 10 TOPMO3HOMY ITYTH.
CpaBHeHNE U3MEHEHUS MOTEHIMAJIbHON SHEPTUH MPY>KUHBI C pabOTOM CHITBI TPEHHS.
Omnpenenenue paboThl CUIIBI TPEHUS IIPU IBUKEHUH TeJla 110 HAKJIOHHOH IJIOCKOCTH.
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Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI MeopU.

OcCHOBHBIC TIOJIOKCHHSI MOJICKYJIsIpHO-KHHeTHYeckord Teopur (MKT), umx ombITHOe OO0OCHOBAaHHE.
Huddysus. BpoyHoBckoe NBHXEHHE. XapakTep ABMKCHUS W B3aMMOJCUCTBUS YacTHUI] BemiecTBa. Mojenn
CTPOCHHUS Ta30B, KUAKOCTEH M TBEPABIX TN M OOBSICHEHHWE CBOWCTB BEIISCTBA HAa OCHOBE JTHUX MOJEICH.
Macca u pa3mepsl Mosiekyn (atomoB). KomnaectBo BemecTBa. [locTossHHas ABoraspo.

TemnoBoe paBHoBecue. TemmnepaTypa u criocoOwl e€ namepenus. [lkana remneparyp Lienbcus.

Mopenbs wuaeadbHOTO Ta3a B MOJCKYJISIPHO-KMHETHUYECKOM TEOPUHM: YACTHULIBI Ta3a JIBUKYTCS
Xa0THYECKH U HE B3aNMOICHCTBYIOT JIPYT C APYTOM.

l'azoBpie 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. AOcomroTHas Temreparypa (mIKata
temneparyp Kenbpuna). 3akon JlaneroHa. M30mporiiecchl B HacaIbHOM Ta3e C MOCTOSHHBIM KOJIHMYECTBOM
BemiecTBa. [ padudeckoe npencraBieHre H30MPOIIECCOB: H30TEPMa, H30X0pa, n300apa.

CBsi3p MEXAy [aBJICHHEM H CpenHell KHHETHYEeCKOHW OSHEprueil MOCTymaTedhbHOrO TEerIOBOTO
JBWOKCHHUS MOJICKYJI HJICATBHOTO ra3a (OCHOBHOE YpPaBHCHHUE MOJCKYJISPHO-KUHETUYCCKOW TEOPHH
HJICATLHOTO Ta3a).

CBsi3p  aOCONIOTHOW TeMIlepaTypbl TEPMOAMHAMUYECKOW CHCTEMBI CO CpPEIHEeW KHHETHIeCKOi
SHEPTUel MOCTYNAaTEILHOTO TETLIOBOTO IBIKCHUS €€ YaCTHII.

TexHnueckre ycTpOHCTBa W TEXHOJOTMYECKHE IPOIECChl: TEPMOMETpP, OapoMeTp, MOIyueHHE
HaHOMAaTEPHAJIOB.

Jemoncmpayuu.
Mopenu nBU>KEHUS YaCcTHIL BEIIECTBA.
Monens OpOyHOBCKOTO JIBUKECHHSL.
Buneoponuk ¢ 3anMchi0 pealbHOTO OPOYHOBCKOTO JIBUKCHHSL.
Huddysus xunkocreit.
Mogens onbita [ITepHa.
[IpuTsxeHue MoJIeKyI.
Mopenu KpUCTaINIMYECKUX PEIIETOK.
Ha6ronenue u ucciegoBaHue U30MPOLIECCOB.
Yuenuueckuii s3xkcnepumenm, nabopamophuvie pabonsl, RPAKMUKYM.
1. HccnepoBanue mporecca YCTaHOBIICHHS TETUIOBOTO PaBHOBECHS TPH TEILIOOOMEHe MEXTy Topsiueit u
XOJIOJTHOM BOJIOM.
NzydeHne n3oTepMuuecKoro mnpoiecca (PeKOMEHJ0BaHO HCITOJIb30BaHue MU(POBOI 1aboparopun).
Nzydenne n3oxopHOTO Mporiecca.
Nzyuenne nzobapHOro mporecca.
[IpoBepka ypaBHEHUS COCTOSTHHS.
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Tema 2. Tepmoounamuxa. Tennoevie mautunol.

Tepmoannamuyeckas (T1) cuctema. 3aanue BHEIIHUX YCIOBUH A TEPMOJANHAMUYECKON CUCTEMBI.
Buemnune n BHyTpeHHue napametpsl. [lapaMeTpbl TepMOOMHAMHYECKOW CHUCTEMBI Kak CPEIHHME 3HAUYEHUS
BEIIMYMH, ONUCBIBAIOIIUX €€ COCTOSHNE HA MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hauano trepmoanHaMuky. CaMONpPON3BOJIbHAS peNlaKCcallisl TEPMOJANHAMUYECKON CUCTEMBI K
TEIJIOBOMY PABHOBECHIO.

Mogens naeanpHOro ra3a B TEPMOAMHAMUKE — CHUCTEMA YypaBHEHMI: ypaBHeHHEe MeHnpaeneeBa—
Kitanelipona ¥ BbIpaK€HUE JJI1 BHYTPEHHEH SHEpPruM. YCIOBUS NPUMEHUMOCTH 3TOH MOJENIW: HU3Kas
KOHIIEHTpAIMsl YacTHIl, BBICOKHE TEMIIEpaTyphl. BeIpakeHue g BHYTPEHHEH SHEPTHM OIHOATOMHOTO
HJealIbHOTO rasa.

KBasucrarndyeckne U HECTATUYECKHUE MTPOLIECCHI.

OneMeHTapHass paboTa B TepMoOAMHAMHKe. Bbrumcienne paboThl Mo Tpaduky mporecca Ha PV-
TuarpaMme.

Tennonepenaya xkak cnoco0 M3MEHEHUs] BHYTPEHHEW SHEPruH TEPMOJUHAMUYECKOW CHUCTEMBI 0Oe3
coBepieHust padoTel. KOHBEKIHs, TETUIONPOBOIHOCTD, U3TyYEHHE.

KonnuectBo Temmorel. Temmo€éMKocTs Tena. YaenbHass M MOJSIPHAs TEIUIOEMKOCTH BEIECTBA.
VpaBuenue Mailepa. VYjaenpHas TEIUIOTa CropaHusd ToOIUIMBA. PacuéT KoinMdecTBa TEIUIOTHI IIpU
terionepenade. [lonsatue 00 agmabaTHOM TIpoIEcce.

[lepBrIii 3ak0H TepMoAMHAMUKUA. BHyTpeHH:Aa sHeprua. KomndecTtBo TeruioTsl u paboTa Kak Mepbl
M3MEHEHUS BHYTPEHHEH SHEPTUH TEPMOJINHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOIMHAMHKH [ PABHOBECHBIX IIPOIIECCOB: dYepe3 3aJaHHOE pPABHOBECHOE
COCTOSIHHE TEPMOJMHAMUYECKON CUCTEMBI IIPOXOAUT €UHCTBEHHAs aguabdara. AOCOMIOTHAs TeMIIepaTypa.

Bropoii 3akoH TepMOAWHAMUKH JIJIs1 HEPAaBHOBECHBIX MPOLIECCOB: HEBO3MOXKHO MEPENATh TEIUIOTY OT
Oonee xomomHoro Tena K Oonee Harperomy 0e3 xommnencanuu (Kiaysmyc). HeoOpaTumocTs mpupomHBIX
IIPOLIECCOB.



ITpunnune! neictBus TemioBbix MamuH. KITJI.

MaxkcumanbHoe 3Hauenue KII/. Iukn Kapno.

OKOJIOTUYECKHE AaCHEKThl HCIMONb30BAaHUS TEIUIOBBIX JABUTarencil. TerioBoe 3arpsi3HEHUE
OKpY>Karolle cpesibl.

TexHn4yeckue yCTpoicTBa M TEXHOJIOTHYECKHE POIIECCHI: XOJIOMIbHUK, KOHIUITUOHED, TU3ENbHBIN 1
KapOIOPATOPHBIN JBUTaTENIM, IapoBas TypOWHA, TMOJIYYCHHUE CBEPXHHU3KHUX TEMIEPATyp, YTHIN3ALUA
«TETUIOBBIX» OTXOJIOB C HCIOJIb30BAHUEM TEIUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHMYECKOTO TOILTUBA IS
BBIPAOOTKH «TETUIOBOI U DICKTPOIHEPTHH.

Hemoncmpayuu.
W3MmeHeHune TeMriepatyphbl pu aquadaTHIeCKOM PacIIupPCHHH.
Bo3ayniHoe orauso.
CpaBHeHHE yIeIbHBIX TEIUIOEMKOCTEH BEIIIECTB.
CriocoObl U3MEHEHHSI BHYTPEHHEH SHEPTHH.
HUccnenoanue anunabaTHOTO mpoiiecca.
KomnbroTepHbie MOJIENH TETJIOBBIX IBUTATENCH.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, nPAKmMUKYM.
1. Usmepenue ynenbHON TEMIOEMKOCTH.
2. HccrnenoBaHune mporiecca OCTHIBAHHS BEIIECTRA.
3. HccrnenoBanne annabaTHOTO MpoIiecca.
4. MH3ydeHue B3aMMOCBSI3M SHEPIHUM MEKMOJIEKYJISIPHOTO B3aMMOICHCTBUS U TEMIICPATYPbl KHIICHUS
JKUJIKOCTEH.

I

Tema 3. Azpecammnute cocmoanusa eeujecmea. Pazogvie nepexooni.

[Tapoo6pa3zoBanue u KoHAeHcanus. MicriapeHue u KuneHue. Y [eibpHas TemioTa mapooopa3oBaHusl.

Haceimensple W HEHaCHIIEHHBIE Taphl. KadecTBeHHas 3aBUCHUMOCTh IIOTHOCTH W JIABJICHHSA
HACBHIIIEHHOTO Tapa OT TeMIepaTypbl, UX HE3aBUCHUMOCTb OT 00BEMa HACBHIIIEHHOTO Mapa. 3aBUCHMOCTh
TEeMIIEPaTyphl KUIIEHUS OT JABJICHUS B )KUJKOCTH.

BraxxaocTs Bo3myxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTD.

TBépnoe teno. Kpucrammaeckue u amop(dHbIe Tena. AHU30TPONHS CBOWCTB KpUCTaLIOB. [ lnaBnenne
W KpUCTaJUIM3ausl. Y ienbHas Teriorta miasneHus. Cyomumanus.

Hedopmamuu TBEpHoro tena. Pactsxenne u cxarue. Cnsur. Mogyne HOwra. Ilpemen ynpyrux
nedopMaruii.

TeruioBoe paciMpeHue S>KUIAKOCTeH U TBEPABIX Tel, OOBEMHOE W JIMHEHHOE pacUIMpEHUE.
AHTapMOHHM3M TEIUIOBBIX KoJieOaHWH YaCTHIl BEIIECTBA KaK MPHYMHA TEIJIOBOTO paclIMpeHus Ten (Ha
KauyeCTBEHHOM YPOBHE).

[IpeoOpaszoBanue sHEPTUM B (Pa30BBIX MEpeXoax.

YpaBHEHUE TEILIOBOTrO OajaHca.

[ToBepxHocTHOE HaTshkeHHE. KOAQUIMEHT MOBEPXHOCTHOTO HaTshHKeHHS. KammuisapHble sBIEHUS.
JlaBieHne 1o HCKPUBIEHHON MOBEPXHOCTHIO kuakocT. @opmya Jlamnaca.

TexHnyeckue YCTpOHCTBA M TEXHOJOTHYECKHE TPOLECCHl: JKUAKHE KPHCTAIbl, COBPEMEHHBIE
MaTepurabl.

Jemoncmpayuu.
TermnoBoe paciupeHue.
CBoiicTBa HACHIIIEHHBIX MTAPOB.
Kunenune. Kunenne npy noHnXKeHHOM J1aBICHHH.
N3mepenune cuibl MIOBEPXHOCTHOTO HATSHKEHHUS.
OnBITH ¢ MBUTHHBIMH IIEHKAMH.
CmauuBaHue.
Kanunnsaphsle sBneHus.
Monenu HEeHBIOTOHOBCKOM KHUAKOCTH.
Croco06bI U3MepeHHsT BIAKHOCTH.
10 NccnenoBanne HarpeBaHus U IUIABIEHNS KPUCTAJIMUECKOTO BEIIECTBA.
11. Buasl nedopmanuii.
12. HaGmtonenue Maiibix aedopmanuii.
Yuenuueckuit 3xcnepumenm, nadopamopnuvie padomol, npaKmuKym.
1. UyueHue 3aKOHOMEPHOCTEH UCTIAPEHUS KUAKOCTEH.
2. H3MepeHue yenbHON TEIIOTHI IJIABJICHUS JIbJA.
3. H3ydeHue CBOWCTB HACBHIIIEHHBIX MAPOB.
4. H3mepenue aOCOTIOTHON BIaXXHOCTH BO3/yXa U OLIEHKA MAcChl IAPOB B MOMEIICHHH.
5. Hsmepenne ko3 pHUIMEHTa TOBEPXHOCTHOTO HATSKCHUS.
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6. Hsmepenne momyis FOHra.
7. HccnenoBaHue 3aBUCUMOCTH eopMaIiii pe3smHOBOTO 00pasiia OT MPIJIOKEHHON K HEMY CHUTEL.

Pa3znen 4. DiaekTpoauHaMHUKA.

Tema 1. Inexkmpuueckoe nose.

OnexTpu3zanus Ted U e€ MPOSBICHHA. DJEKTpUUYecKUi 3apsia. [IBa BHIA AIEKTPHUUECKHX 3apsiioB.
[IpoBogHUKH, TUANEKTPUKHU W TTOIYIIPOBOTHUKH. DJIEMEHTAPHBIHN AIIEKTPHUECKUH 3apsia. 3aKOH COXpaHEHUs
3IEKTPUUECKOTO 3apsiaa.

Bsaumogneiictsue 3apsnoB. Todeunsie 3apsiipl. 3akoH Kyinona.

Onektpudeckoe moje. Ero aeficTBre Ha 3JIeKTPUICCKUE 3apsIbI.

Hamnpsox€aaocts dexTpudeckoro mons. [IpoOHerit 3apsia. JInHuM HANPsHKEHHOCTH AJIEKTPHUSCKOTO
noJis1. ONHOPOAHOE AIEKTPUUECKOE TOJIeE.

[loTeHIManbHOCTh  AJIEKTPOCTATHUECKOTO MMoyid. Pa3HOCTP MOTEHIMAIOB U HaIpsDKEHUE.
IloTeHuuanbHas 3HEprus 3apsga B AJNEKTpocTaTUdeckoMm mose. [loTeHnuan 3neKTpocTaTUYECKOro MOJs.
CBs13b HANPSDKEHHOCTH TIOJISI U PA3HOCTH MOTEHIIMANIOB JJIS SJIEKTPOCTATHYECKOro MoJisl (KaK OJHOPOJHOTO,
TaK ¥ HEOJJHOPOIHOTO).

[IpuHUMD Cynepno3nuuu 3JIEKTPUYECKUX MOJIEH.

[Tome Toueunoro 3apsina. [lone paBHOMepHO 3apsikeHHOM chepsl. [lone paBHOMEPHO 3apsHKEHHOTO 110
00BEMy 11apa. Ilone paBHOMEPHO 3apsHKEHHON OECKOHEUHOU TUIOCKOCTH. KapTHHBI TMHUI HANPsHKEHHOCTH
3TUX MOJEH U SKBUIIOTCHIUAJIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3JIEKTPOCTATHYECKOM ITOJIE. Y CIIOBUE PABHOBECHS 3apSI0B.

JIMBIeKTPUKY B 3JIEKTPOCTATHUECKOM Toiie. J(HanekTpruueckas MpoOHUI[aeMOCTh BEIIECTBA.

Kongencarop. DneKTpoEMKOCTh KOHEHCATOpa. DIEKTPOEMKOCTH MJIOCKOT0 KOHIEHCATOPA.

[TapannensHOE coeaguHEeHNE KOHIEHCATOPOB. [locnenoBarenbHOE COeIMHEHNE KOHACHCATOPOB.

OHeprus 3apspKeHHOr0 KOHAEHCaTopa.

JBr>xeHue 3apsyKeHHOM YacTULIbI B OJJTHOPOJIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHuueckue yCTpPOHCTBA UM TEXHOJOTMYECKUE  MPOLECCHI:  BJIEKTPOCKON,  AIIEKTPOMETD,
ANEKTPOCTATHYECKAS 3aIUTa, 3a3eMJICHIE AIEKTPOIPHOOPOB, KOHAEHCATOPEI, TeHepatop Ban ae ['paada.
Hemoncmpayuu.

Y CTpoiCcTBO M IPUHLIMIT AEHCTBUS IIEKTPOMETPA.
DJIIEKTPUYECKOE MOJIE 3aPSUKEHHBIX IIAPUKOB.
OnexTpruyecKoe Mojie IByX 3apsHKEHHBIX TUIACTHH.
Mogenb 3ekTpocTaTuieckoro reaeparopa (Bau ne I'paaga).
[IpoBOHUKH B 3JIEKTPUYECKOM IOJIE.
DJeKTpoCcTaTUYECKasl 3aIUTa.
YcTpolcTBO U IEUCTBUE KOHJIEHCATOPA MTOCTOSIHHON U IEPEMEHHON EMKOCTH.
3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOLIAAM IUIACTUH, PACCTOSHUS MEXIY
HUMH U AUDJIEKTPUYECKON MPOHUIIAEMOCTH.
9. DHeprus 3JMEKTPUUECKOTO MOJIS 3aPSHIKEHHOTO KOHIEHCATOPA.
10. 3apsjaka 1 pa3psjika KOHASHCATOPa Yepe3 Pe3UCTOp.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, NPAKMUKYM.
1. OrmeHka cwI B3aUMOJICHCTBUS 3apPSHKEHHBIX TEI.
2. HaGmoneHue npeBpaleHus SHEPTUH 3apsKEHHOT0 KOH/IEHCATOpa B SHEPTHUIO M3ITyYSHHUs] CBETOINOIA.
3. H3zydenue npoTekaHus TOKA B LIEIH, COJACPIKAIICH KOHICHCATOP.
4. PacrmpeneneHre pa3HOCTH TMOTCHIHATIOB (HANPSOHKCHHS) TIPH  IIOCIEAOBATEIIEHOM COEIMHEHUHU
KOHZICHCATOPOB.
5. HccnenoBanue pas3psiia KOHICHCATOPA YEpe3 Pe3UCTOpP.

Nk~ E

Tema 2. Ilocmoannwlil IneKmpuiecKuilli mox.

Cuna toxka. [IocTOSHHBIN TOK.

VYcioBus cymecTBOBaHMS MMOCTOSTHHOTO 3JIEKTpHYecKoro Toka. Mcrounnku Toka. Hampsokenne U n
SHAC é.

3axon OMa [J1s y9acTKa HemnH.

ONEKTPUYECKOE CONMPOTHUBIICHUE. 3aBHCHMOCTh CONPOTUBIEHHS OJHOPOJHOIO MPOBOJHHKA OT €ro
JUTMHBI U TUIOIIAIH MOIIEPEYHOr0 CEUeHUs. Y AEIbHOE COTPOTUBIIEHHUE BEIIECTRA.

ITocnenoBarenbHOE, NapallIEIbHOE, CMEIIAHHOE COEAMHEHNE MPOBOJHUKOB. Pacdy€T pa3BeTBIEHHBIX
anekTpudeckux uenei. [Ipasuna Kupxroda.

Pabota snexrpruueckoro Toka. 3akon Jlxoynsi—Jlenna.

MOIIHOCTB 3JIEKTPUYECKOro TOKa. TeroBas MOIIHOCTD, BbIIENsAeMas Ha pe3UCTOpeE.



OJIC u BHyTpEeHHEE CONPOTHBICHHEC HCTOYHHMKA TOKa. 3akoH OMa miId TOJNHON (3aMKHYTOMH)
3JIEKTpUUECKOM 11enu. MOIHOCTh UCTOYHUKA TOKa. KopoTKoe 3aMbIKaHUE.
Konnencarop B enu nocTOSHHOTO TOKA.
TexHnyeckue ycTpoHCTBA U TEXHOJIOTHYECKHE TPOILIECCHI: aMIIEPMETP, BOIBTMETD, PEOCTaT, CIETUNK
3JIEKTPUUECKON IHEPTUH.
Hemoncmpayuu.
1. U3mepenue cuibl TOKA U HAIPSIKCHUSI.
2. WccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA OT HAIPSHKCHUS JUIS PE3UCTOPA, JIAMITbI HAKAWUBAaHHS W
CBETOMOIA.
3. 3aBUCHMOCTh COTNPOTHUBICHHS IWIMHIPHYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOMIAAH MOMEPEYHOTO
CEYeHHs M MaTepuaa.
HccnemoBanne 3aBHCHMOCTH CHITBI TOKA OT COIIPOTHBIICHUS ITPU IIOCTOSHHOM HATIPSKEHUH.
[Ipsamoe uzmepenne D/]C. KopoTkoe 3aMblkaHne raJbBaHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO
COIIPOTHBJICHUSI.
6. Croco0Obl coequHEHHs HCTOYHUKOB Toka, DJ]C Oarapeii.
7. HccnenoBaHue pa3HOCTH MOTEHIMATIOB MEKAY MOJIFOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B LICTH.
Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomoi, npAKMUKym.
HccnenoBanne cMemaHHOTO COSTUHEHNS PE3UCTOPOB.
N3mepenne yneapHOTO COMMPOTUBIICHHUS TIPOBOTHUKOB.
HCCHGI{OBHHI/IC 3aBUCHUMOCTH CWJIBI TOKA OT HAIPSPKCHUA JIA JIaMITbl HAKaJIMBAHUA.
YBenmueHue npenena n3MEpeHHs aMIiepMeTpa (BOJIBTMETPA).
N3mepenne 3/IC 1 BHYTPEHHETO CONPOTUBICHHSI HCTOYHHKA TOKA.
UccnenoBanne 3aBucumoctd JJC TalbBaHUYECKOTO JJI€MEHTa OT BPEMEHH NpPU KOPOTKOM
3aMBbIKaHHH.
HccnenoBanne pa3sHOCTH MOTEHIIMAIOB MEX Ty MTOIFOCAMH UCTOYHHKA TOKA OT CHJIBI TOKA B TIETIH.
8. MHccnenoBaHue 3aBUCIMOCTH TTOJIE3HOW MOIIHOCTH HCTOYHHUKA TOKA OT CHJIBI TOKA.
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Tema 3. Toxu ¢ paznuunvix cpeoax.

OnexTpudeckas TMPOBOJUMOCTh PAa3UYHBIX BEIMIECTB. OJEKTPOHHAS MPOBOIUMOCTH TBEPIBIX
METaJIJIOB. 3aBHCUMOCTH COTIPOTUBIICHHUS METAJIJIOB OT TeMmepaTypsl. CBEpXIIPOBOAUMOCTb.

OnekTpuyecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[omympoBogauku. CobcTBEeHHas W MpHMECHas MPOBOJAMMOCTH MOIYIPOBOIHWKOB. CBoiicTBa pP-N-
nepexoa. [TorynpoBoTHUKOBEIE TPUOOPHL.

ONEeKTPUIECKUN TOK B DJIEKTPOIUTAX. DJIEKTPOIUTHYCCKAS TUCCOIMAIMS. DJIEKTPOIH3. 3aKOHBI
Ddapazest I AIEKTPOITN3A.

OnekTpuyeckuil ToK B razax. CaMOCTOSITENIbHBI U HECAMOCTOSITENbHBIN pa3psn. PaznuyHble THUIBI
CaMOCTOATENBHOTO pa3psina. MosHus. [Tna3zma.

TexHnyeckue yCTPOWCTBA W TMPAKTUYECKOE TNPUMEHEHHE: Ta30pas3psaHble JIaMITBI, AIIEKTPOHHO-
mydeBasi TpyOKa, MOJTYMPOBOIHUKOBBIE MPHOOPHI: TUOM, TPAH3UCTOP, POTOIMO, CBETOAHO/, TalhbBaHHKA,
paduHUpOBaHKUE MEH, BHIIIIABKA AMFOMUHHUSL, DJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpayuu.

1. 3aBHCHMOCTBH CONIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
2. TIpoBOIUMOCTbH AIIEKTPOIIUTOB.
3. 3akonsl nexrponuza Dapayes.
4. HckpoBoi# pa3psan v NPOBOAUMOCTE BO3AYXa.
5. CpaBHEHHE IPOBOANMOCTH METAJUIOB U HOJTYIPOBOJAHUKOB.
6. OXHOCTOPOHHSS MPOBOIMMOCTH JIUOJIA.

Yuenuueckuit 3xcnepumenm, nadopamopnuvie padomol, npaKmuKym.
1. HaGnroneHue 3nmeKTpoin3a.
2. W3mepenue 3apsiaa 0JHOBAICHTHOTO HOHA.
3. HccnenoBanvie 3aBUCIMOCTH COTIPOTUBIICHUS TEPMOPE3NCTOPA OT TEMITEPATYPHI.
4. CHsTHe BOJBT-aMIIEPHON XapaKTEPUCTHKH TUO/A.

DU3HYECKUI MPAKTHKYM.

CrniocoObl  M3MepeHHs (PU3MYECKHX BENIWYMH C MCIOJb30BAHUEM AaHAJIOTOBBIX M LHU(PPOBBIX
HU3MEPUTENBHBIX NPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCONIOTHBIE W OTHOCHTEIILHBIE
MIOTPEIIHOCTH U3MEPEeHNH pu3ndecknx BenndrH. OT[eHKa IPaHuUI] TIOTPEITHOCTEMH.

[IpoBeneHre KOCBEHHBIX H3MEPEHUH, HCCIEJOBAHUMA 3aBHCUMOCTEH (PH3MUECKUX BEIMYHH, IIPOBEPKa
MPEUIOKEHHBIX TUMoTe3 (BBIOOp M3 paldoT, OMMCAHHBIX B TEMaTHMYECKHX pasfeiiaXx «Y4YeHW4YeCKUil
AKCIIEPUMEHT, JJa0OPaTOPHEIE pabOTHI, IPAKTHKYM) ).



Me:xnpeaMeTHbIe CBS3H.

Wzyuenne kypca ¢us3uku yriyoaéHHoro ypoBHs B 10 Kkjacce OCYHISCTBISACTCS € y4ETOM
COJIEPIKATEILHBIX MEKITPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJOTMH, XUMUU, reorpadum u
TEXHOJIOTHH.

Mesxcnpeomemnole NOHAMUA, C6A3AHHbIE C U3YUEHUEM MEMO0008 HAYUHO20 NO3ZHAHUA: SBICHHC,
Hay4yHbId (haKT, THIOTE3a, (U3MUECKas BEIMYWHA, 3aKOH, TEOpus, HAOIIOJCHHUE, O3KCICPUMECHT,
MOJICTTUPOBAHUE, MOJCTb, MU3MEPCHUE, MOTPEITHOCTH H3MEPCHUH, W3MEPHUTEIbHBIE NPHOOPHI, UBpPOBas
nabopaTopus.

Mamemamuka: peunieHue cucTeMmbl ypaBHeHWH. JluneiHas ¢yHkmus, mapaborya, rumepOona, UX
rpaduku U cBoicTBa. TpUTrOHOMETpUYECKHE (PYHKIMU: CHHYC, KOCUHYC, TAaHTCHC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPHUUIECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMH HA OCH KOOPAUHAT, CII0KEHHE BEKTOPOB.

Buonozua: vexanndeckoe NBIKEHHE B XUBOW mpupoze, nuddysus, ocMOC, TETIOOOMEH >KHBBIX
OpPraHM3MOB, TEIUIOBOE 3arps3HCHUE OKPYKAIOUICH Cpeibl, YTHIM3alUs OMOOPTraHUYECKOTO TOILIMBA JIJIS
BBIPA0OTKH «TCIUIOBOW» W JJICKTPOIHEPrUH, TOBEPXHOCTHOE HATSHKEHUE W KANWUIAPHBIC SIBICHUS B
MIPUPOJIE, DIEKTPUUECKHUE SIBIICHUS B )KUBOH MPHUPOJIE.

Xumusn: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHAs
Macca, MOJy4YeHUE HaHOMATEpPUalIOB, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEW W Ta30B, KUAKHE
KPUCTAIUIBI, ODIIGKTPUYECKHE CBONCTBA METAJUIOB, DIIEKTPOJIUTHUYECKAS JCCOIMAINS, TalbBAHUKA,
ANEKTPOHHAS MUKPOCKOTTHSL.

Teozpaghus: BIaXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHNe IBIKEHUHN C MCTIOIH30BAHUEM MEXAHMU3MOB, YUET CYXOTO H KHUIKOTO
TPEHHUS B TEXHUKE, CTATHUECKHWE KOHCTPYKUIWHU (KPOHIITEHH, permérdaTrble KOHCTPYKIIUH), MCIIOIh30BaHNE
3aKOHOB COXpPAHEHMs] MEXaHHKH B TEeXHUKE (THPOCKON, BOJOMET W JpYrHe), IBUTATelb BHYTPEHHETO
Cropanus, mapoBas Typ6I/IHa, 6BITOBOI>'I XOJIOAWJIIBHUK, KOHAUITUOHEP, TCXHOJIOTUHU IMOJTYYCHUA COBPEMCHHBIX
MaTeprasoB, B TOM YHCIIE HAHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTHH, DIEKTPOCTATHIECKAsl 3allliTa, 3a3eMIICHHE
ANIEKTPONPUOOPOB, ra30pa3psAHbIC JIAMIIBI, TIOTYIIPOBOIHUKOBBIC TPUOOPHI, TaIbBaHHKA.

11 KJIACC
Paznen 4. DinekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anmoneiicTBUe TOCTOSIHHBIX MarHUTOB M IIPOBOJIHUKOB € TOKOM. MarHutHoe mnoje. Bektop
MarHuTHOW MHAyKUUU. [IpuHIMI Cynepno3uiyuy MarHUTHBIX MoJIel. JIMNHUY MarHuTHOM MHyKIUH.

MarauTtHO€ T0JIe IPOBOIHUKA C TOKOM (IIPSIMOTO MPOBOJHHKA, KATYIIIKH U KPYroBOro BUTKA). OmBIT
Opcrena.

Cuna Amriepa, e€ HalIpaBICHUE U MOIYJIb.

Cuna JlopeHua, e€ HampaBlieHHE U MOAYJb. JBI)KEHHE 3apsDKEHHOM 4YacTHULBl B OAHOPOIHOM
MarHuTHOM rosie. Pabota cuel Jlopenta.

MarunuTHOE 10JIe B BemecTBe. DeppoMarHeTUK, mapa- U JuaMarHeTHKH.

TexHudeckue yCTpOMCTBAa M TEXHOJIOTHUECKHE IPOIECCHl: MPUMEHEHHUE IOCTOSHHBIX MAarHUTOB,
ANIEKTPOMATHUTOB, TECTEP-MYIBTUMETP, SJIEKTPOJABHUTATENH SIKOOH, YCKOPUTEH IEeMEHTAPHBIX YaCTHII.

Hemoncmpayuu.
1. KaprtvHa nwHWH WHIYKOAA MAarHUTHOTO TIOJS TIOJIOCOBOTO M IOJAKOBOOOPA3HOTO TOCTOSHHBIX
MAarHUTOB.
2. KaptmHa nWHAMA MarHUTHONW WHIYKIUHM TIIOJIA JIMHHOTO MPSMOTO IPOBOJHHKA M 3aMKHYTOTO

KOJIBIEBOT'O IIPOBOAHUKA, KATYIIKH C TOKOM.

BsaumogeiicTBue AByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HetictBue cuibl JIopeH1ia Ha MOHBI 3JIEKTPOJIUTA.

Ha6HIOIIeHI/Ie JABWKCHUS ITyYKa 3JICKTPOHOB B MArHUTHOM I10JIC.

[IpuHIHM KEeWCTBUS NMEKTPOU3MEPUTEIHLHOT0 IPUOOPA MArHUTOAIEKTPHUECKON CUCTEMBI.
Yuenuueckuii 3xkcnepumenm, nabopamopnuvie pabomol, RPAKMUKYM.
I/ICCHC,ZIOBaHI/Ie MAarHuTHOTI'O I10JIA IIOCTOSAHHBIX MAarHUTOB.

HccnenoBanne cBoiicTB eppOMarHeTUKOB.

UccnenoBanue nedcTBUS MOCTOSIHHOTO MarHUTa Ha paMKY C TOKOM.
N3mepenne cuimsl AMriepa.

N3yuenue 3aBUCUMOCTH CUIIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHre MarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CUIIBI AMIIepa.

Nookw
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Tema 5. Inekmpomaznumnas uHOyKuus.
SIBneHne AIeKTpOMAarHUTHOW WHAYKIMH. IloTok BekTOopa MarHuTHOW WHAYKIMH. DJC WHIYKITHH.
3akoH anekTpoMarHuTHOM nHAykunn @apanesd. Buxpesoe anektpuueckoe noie. Toku Dyko.
O/1C uHAYKIINY B POBOAHUKE, JBIKYIIEMCS B OJHOPOJHOM MarHUTHOM IIOJIE.
ITpaBuio Jlenna.
NunyxtuBHOCTh. KaTylika WHIYKTUBHOCTH B IEMH TOCTOSHHOTO TOKa. SIBI€HHE CaMOMHAYKIIMH.
OJC camouHIyKITUN.
DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DJIIeKTPOMarHUTHOE TIOJIE.
TexHuueckue ycTpocTBa M TEXHOJOTUYECKHUE MPOIECCHl: MHAYKIIMOHHAS I€4Yb, COJCHOW[, 3alluTa OT
ANEKTPU3AIINY TEJl P IBIKEHUH B MATHUTHOM I10JIE€ 3€MITH.
Hemoncmpayuu.
HaOuroienue sBiieHUs 3JEKTPOMArHUTHON UHITYKITUH.
Uccnenopanue 3aBucumoct I1C MHAYKIINU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA.
ITpaBuio Jlenua.
[Nanenne Maraura B alfOMUHUEBOM (MEIHOM) TpyOe.
SIBrieHrEe CaMOMHIYKIIMH.
Uccnenopanue 3aBucuMoctdt DC caMOMHAYKIIMHA OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B LIEIH.
Yuenuueckuii 3xcnepumenm, nabopamophuvie padomol, RPAKMUKYM.
1. HccnenoBaHue sIBICHUS 3JICKTPOMArHUTHOW UHAYKITUH.
2. Onpenenenne HMHIYKIHA BUXPEBOTO MATHUTHOTO TIOJI.
3. HccrenoBanue sIBIEHUS CAMOWHAYKITUH.
4. COopka MOJEIH 3IEKTPOMAarHUTHOTO reHepaTopa.

ocouarwppE

Pa3nen 5. Ko1e60anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.
Konebarenpnas cucrema. CBoOOOIHBIE KOJIEOAHUS.
lapmonnueckue konebanus. KuHemaTmdeckoe W JWHAMHYECKOE ONHMCAHWE. ODHEPreTHIecKoe
onucaHue (3aKOH COXpaHEHHUS MEXaHWYECKOHW Heprur). BrIBo TMHAMHYECKOTO OMHCAaHUS TapMOHHUYECKHUX
KOJIeOaHUH U3 UX PHEPTETHYECKOTO U KWHEMATHUECKOT'O OMTMCAHUSL.
Awmnnuryna u ¢aza konedanuil. CBsi3b aMIITUTYIbI KoJeOaHUH HCXOIHON BEIMYHMHBI C aMIUTUTYAaMU
KoJie0aHUil €€ CKOPOCTH U YCKOPEHHUSI.
[lepuox u yacroTa xonebanuii. [Tepro ManbIX CBOOOIHBIX KOJeOAaHUI MATEMAaTHYECKOI0 MasTHHKA.
[lepuon cBoOGOIHBIX KONEOAHUIT IPYKUHHOT'O MasiTHHUKA.
[lonsTie o 3aryxaromux kosneOaHusx. BoiHyxneHHbsle konebanus. Pesonanc. PezonancHas kpuBasi.
Bnusinue 3aTyxaHus Ha BUJI Pe30HAHCHOW KPHBOW. ABTOKOJIEOaHMS.
TexHuueckne yCTpOHCTBA M TEXHOJIOTMYECKHE HPOLIECCH: METPOHOM, Yachl, KauelH, My3bIKaJbHbIC
HWHCTPYMEHTHI, cericMorpad.
Hemoncmpayuu.
1. 3anuce K0aedaTenIbHOro ABUKEHNUS.
2. HaGmoneHne He3aBUCUMOCTH IIEPHO/Ia MaJIbIX KOJIEOaHUM Ipy3a HA HUTH OT aMILIUTYIbL.
3. HccnenoBanue 3aryxaroliux Koie0aHWH W 3aBUCHMOCTH TIEpHOAa CBOOOJHBIX KOJEeOaHHWH OT
COIPOTUBJICHUA.
4. HccnenoBanue KosebaHui rpy3a Ha MAaCCHUBHOM MPYKUHE € 1IeTbI0 POPMUPOBAHUS MPEICTaBICHUN 00
HJ€aIbHOM MOJIENH MPYKMHHOTO MAsTHUKA.
5. 3aKoH cOXpaHEHHs SHEPTHHU MPH KOJIEOaHUAX TPy3a Ha MPYKUHE.
6. HccnenoBaHue BHIHYKACHHBIX KOJICOAHUH.
7. Habmonenue pe3oHaHca.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomsi, nPAKMUKym.
N3mepenue neproaa cBOOOIHBIX KOJICOAHHH HUTSHOTO M MPYKUHHOT'O MasiTHUKOB.
Wzyuenne 3aKk0HOB IBMXKEHUSI TeJla B X0/i€ KOJIeOaHUi Ha yIPYroM Io/Bece.
I/I3y11eH1/1e JABUWKCHUS HUTAHOI'O MasiTHUKA.
[IpeobpazoBanue YHEPTUN B IPYKUHHOM MasITHUKE.
UccnenoBanne yObIBaHNS aMIUTUTY/bI 3aTYXAIOMIKUX KOIEOaHUH.
HccnenoBanre BEIHYXIEHHBIX KOJIEOaHHH.

ocouhrownE

Tema 2. Inekmpomaznumnvle Konedanus.



KonebartenbHbiit KOHTYp. CBOOOHBIC 3JIEKTPOMArHUTHBIC KOJCOAHUSA B MJICAIBHOM KoJieOaTeaIbHOM
koHType. @opmyna Tomcona. CBs3p aMIUIMTYIBI 3apsifa KOHAEHCATOpa C aMIUIMTYIOM CHJIBI TOKa B
KoebaTenbHOM KOHTYPE.

3aKoH COXpaHEHUsI SHEPTUH B WICATBHOM KOJIeOaTeTbHOM KOHTYE.

3aryxaromue dJeKTpOMarHuTHBIE KoJieOaHrs. BeIHyKIeHHBIE 2JIEeKTPOMarHUTHBIE KOJIEOaHNsI.

[lepemennslii TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYIHOE M ACHCTBYIOIIEE 3HAUCHUE CHIIBI
TOKa U HaNpsDKEHUS PU Pa3IndHol (opMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT BPEMEHHU.

CuHycoumanbHBI TIEPEeMEHHBI TOK. Pe3ucTop, KOHAEHCATOp W KAaTyIIKa WHIYKTHBHOCTH B LIEMH
CHUHYCOUJAIBHOTO IEPEMEHHOr0 TOKA. Pe3oHaHC TOKOB. Pe30HaHC HanpsKEHUM.

Wneanbusiii TpancdopmaTop. [IponsBoacTso, nepegada u noTpedIeHUE SEKTPUUECKONW SHEPTHH.

OKOJOTHYECKNe PpUCKH TIPH  TPOW3BOACTBE  ANEKTpodHepruu. KynbpTypa  HCMONB30BaHUS
AIEKTPOIHEPTUH B TIOBCEAHEBHOM JKMU3HU.

TexHuueckre ycTpoicTBA M TEXHOJOTHYECKHE IPOIECCHI: AIEKTPUYECKUH 3BOHOK, TEHEpPaTop
MEPEMEHHOT0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Hemoncmpayuu.
CB00OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMsL.
3aBUCHMOCTh YaCTOThI CBOOOIHBIX KOJICOAHUN OT HHIYKTUBHOCTH M EMKOCTH KOHTYpa.
OcIorpaMMBI AIEKTPOMATrHATHBIX KOJIEOaHHH.
I'enepaTop HezaTyxaroMFX MEKTPOMArHUTHBIX KOJIeOaHMA.
Mogens 3J1eKTpOMarHUTHOTO TeHEPaTopa.
By eHHbIe CHHYCOUIATbHBIE KOMEOAHMS.
Pesucrop, kaTymka HHIyKTHBHOCTH U KOHAEHCATOP B IIEMH IIEPEMEHHOTO TOKA.
Pezonanc mpu TOCIEAOBATEIbHOM COCIMHCHWH PE3UCTOPa, KaTYIIKH WHAYKTHBHOCTH U
KOHJIeHCaTopa.
9. VYcTpoiicTBO ¥ MIPUHIIAIT AEUCTBUS TpaHCHOpMATOpA.
10. Mogens JIMHUY 3JEKTpoNepeaayu.
Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomol, RPAKMUKyMm.
1. HWsyuenwue Tpanchopmaropa.
2. HccrnenoBaHne MEpeMEHHOTO TOKA 4epe3 TOCIeN0BAaTeIbHO COeNMHEHHBIE KOHACHCATOP, KaTYIIKy H
pe3ucTop.
3. Habmonenne 1eKTpOMarHUTHOTO PE30HAHCA.
4. Hccnemoanue pabOTHI HCTOYHUKOB CBETA B IIETH ITIEPEMEHHOTO TOKA.

CONoGRrLNE

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHBIE GOTHDL.

MexaHnuecKre BOJIHBI, yCIOBUS UX paciipoctpaneHus. [lonepeunsle u npoaonbHeie BosHbL [lepuon,
CKOPOCTb PaclpoCTpaHEHUs] W AJvHA BOJHBI. CBOMCTBA MEXaHWYECKHUX BOJH: OTPaKE€HHE, NPEJIOMIICHUE,
HHTEepPepeHINs 1 JUPPaKITHSL.

3Byk. CkopocTh 3ByKa. I poMKoCTb 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

[ITymoBoe 3arpsi3HEHUE OKPY>KaIOIIEH CPeIbl.

ONeKTpOMarHuTHBIE BOJIHBL. Y CJIOBHA M3JIyY€HHUS AJIEKTPOMArHUTHBIX BOJH. B3ammuas opueHTtanus
BEKTOPOB B AJIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPaXCHUE, NPEIIOMIICHHE, MOJspU3alys, WHTepdepeHuus u
T PAKIIHSL.

[kana syeKTpOMarHUTHBIX BOJH. [[puMEeHEHUE IIEKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHIKIIEI pagrocBs3u U TeneBuIeHUs. Pagnonokanys.

ONEeKTPOMarHuTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPeIbl.

TexHnyeckue ycTpOWCTBA WM MPAKTHUECKOE MPHMEHEHHe: MY3bIKaIbHbIE WHCTPYMEHTHI, pajap,
panuonpuéMHUK, TENEeBU30p, aHTeHHA, TenegoH, CBY-meup, ynpTpa3ByKoBas JUATHOCTHKA B TEXHHUKE U
MEIUIHHE.

Hemoncmpayuu.

OO6pa3zoBaHuUe U pacIpOCTPAHEHHE TTOMIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Kounebmntomeecst Tes10 Kak HCTOUHUK 3BYKA.

3aBHCUMOCTb JUTUHBI BOJIHBI OT YaCTOTHI KOJICOAHHH.

Habmonenune oTpaxeHns 1 IpeIoMICHAS MEXaHUIECKUX BOJTH.

Habnronenue narepdepenuun u 1udppakunyd MEXaHUIECKUX BOJIH.

AKyCTHYECKHI pE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro NIpUMEHEHHUE.

Habnronenue cBs3u rpoOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM 1 4acTOTOM KoJIeOaHHH.
HccnenoBaHnne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, TPEIOMIIEHUE, MOJSIpU3alus,
¢ pakiys, HHTepdepeHIms.

CoNo~wWNE



10. OOHapyxeHHe HHGPAKPACHOTO U YIbTPahHOICTOBOTO H3ITyUCHHIA.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol, RPAKMUKYM.

1. H3yueHue napameTpoB 3BYKOBOU BOJIHEI.

2. V3ydenue pacrpocTpaHEHUsI 3BYKOBBIX BOJH B 3aMKHYTOM MIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMonuHeHOE pacIpoCTpaHEHUE CBeTa B OLHOpOAHOM cpene. Jlyu ceera. TodeuHBI UCTOYHUK
CBeTa.

OTpakeHre cBeTa. 3aKOHBI OTpakeHUs cBera. llocTpoeHme W300paKeHHWH B IIOCKOM 3epKalie.
Cdepuyeckue 3epkaia.

[Ipenomnenne cBera. 3aKOHBI TPEJIOMIICHHS CBeTa. AOCONIOTHBIA IIOKA3aTelb IPEIIOMIICHHS.
OTHOCHTENBHBIN TOKa3aTeNb MpesioMieHus. [IoCTOsHCTBO 4acTOTHl CBETa U COOTHOLICHHE AJIMH BOJIH MPHU
[epexo/ie MOHOXPOMATHUECKOT0 CBETa Yepe3 TpaHmIly pasfieia ABYX ONTHUECKUX CpeNl.

Xon nmyyeii B npusMe. ucnepcus cBeta. CnoxkHbIN coctaB 6enoro ceeta. Lger.

ITonnoe BHyTpeHHEE oTpakeHue. IIpenenapHplil yroia NoIHOTO BHYTPEHHETO OTPAXKEHUS.

CoOupatomue u paccenBaronye JTUH3bL. ToHKas 1uH3a. DOKYCHOE PacCTOSHHUE U ONTHYECKas CHIa
TOHKOH JIMH3BL. 3aBHCUMOCTH (POKYCHOTO DPACCTOSIHHMS TOHKOH CQEepHuecKOW JHMH3bI OT €€ TeOMETpUHU U
OTHOCHUTEIBHOTO IIOKA3aTeNs PETOMIICHHUS.

®opMyIia TOHKOH JIMH3BL. Y BEIHUYEHUE, JABAEMOE JTUH301.

Xon Jyda, OPOLIEAINErO JMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ IJIABHOW ONTHYECKOW OCH.
[loctpoenne m300pakeHWIl TOYKHM M OTpe3Ka MPsSMON B COOMPAIONINX W PACCEHBAIOMIMX JIMH3aX M WX
CHUCTEMaX.

Ontuueckue nprbopsl. Pazpemaromas criocobHocTh. [M1a3 Kak onTryeckas cucrema.

IIpenens npUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BomnroBas onrtuka. Untepdepenmms ceta. KorepeHTHbIE HCTOYHUKH. YCJIOBUS HAONIOJCHUS
MaKCUMYMOB U MUHHMYMOB B HHTEP(QEPEHIIMOHHOW KapTHHE OT ABYX KOT€PEHTHBIX HCTOYHHUKOB. [Ipumepsl
KJIAaCCUYECKUX MHTEP(PEPECHIIMOHHBIX CXEM.

Hudpaknus csera. JudpakumonHas pemérka. YciaoBue HaOMIOAEHHS TIJIaBHBIX MaKCHUMYMOB IIpH
[aICHUY MOHOXPOMATHYECKOTO CBEeTa Ha AU(DPAKIIMOHHYIO PELIETKY.

ITonsipusanus ceera.

TexHuueckne ycTpOHCTBa M TEXHOJIOTMUECKHE IPOLECCHl: OYKHM, JIyNa, MEepHUcKom, (oroammapar,
MHUKpPOCKOII, TPOEKLMOHHBIN ammnapar, MPOCBETICHUE ONTHKH, BOJIOKOHHAS ONTHKA, IU(PaKLHOHHAS
peuéTKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.
HccnenoBanue npenoMieHHs CBETa.
Habutoienue nosHOro BHYTpEeHHET0 oTpaykeHus. MoJienb CBETOBO/A.
HccnenoBanne xoaa CBETOBBIX ITyYKOB YepE3 IUIOCKONAPAIIIEIbHYIO IIIACTHHY U IPHU3MY.
HccnenoBanne cBOWCTB M300pakeHUH B IMH3AX.
Monenu MUKpPOCKOIIa, TEIECKOIIa.
Habnronenune unarepdepeHym crera.
Habnronenue 1BETOB TOHKHX MJIEHOK.
Habnronenune nudpaximu cera.
0. Uzyuenne nuppakiiMOHHON PEUIETKH.
1. HaGmronenne nupakimOHHOTO CIIEKTPA.

12. HabntoneHue AUCIIEPCHU CBETA.

13. HaOmntoneHue nosipusaiuy CBeTa.

14. TlpumMeHeHre OIIPOUIOB I U3YUCHUSI MEXaHUYECKUX HAPSHKEHUH.
Yuenuueckuit 3xcnepumenm, nabopamopnuvie padomol, npaKmuKym.
N3mepenne mokazaTens MpeaoMIIeHHs CTEKIa.
HccnenoBanre 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHHS OT BEIIECTBA (HA MIPUMEPE KUIKUX JIMH3).
Uzmepenne GoKyCHOro paccTOSHUS pacCEUBAIOIIUX JINH3.
[Tomryuenue n300paXkeHHs B CHCTEME M3 MJIOCKOTO 3€pKaia ¥ JINH3BI.
[Homyuenune n3006paXkeHHsI B CUCTEME U3 JBYX JIMH3.
KoHncTpynpoBanue TeIeCKOMMUECKUX CHCTEM.
Habnronenne audpaxkumu, naTepdepeHINN U NOISPU3ALNN CBETA.
N3ydeHne noiasipu3annu CBETa, OTPaKEHHOTO OT MMOBEPXHOCTH TUIIEKTPHKA.
. M3ydenue naTepdepeHINN JTa3epHOTO U3NyUYEHHUS Ha JBYX LICTSX.
10. HabnroneHue nucnepcu.
11. HaGnrogeHue u ucciaeaoBanue Tu(PakIImOHHOTO CIICKTpA.

RBPowoo~Nooa~whE
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12. V3mepeHue AJIUHBI CBETOBOM BOJIHBI.
13. TloaydyeHne creKTpa U3IyUYCHHsI CBETOINOIA IIPU OMOIIY AU(PPaKIIMOHHON PEIIETKH.

Paznes 6. OcHOBBI clieMAJILHON TEOPUHM OTHOCUTETbHOCTH.

I'paHuubl  OpUMEHHMOCTH — KJacCUYEeCKOW  MexaHuku. llocTynaTel  crnenudanbHOM — TeopHH
OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW uHTepBan. llpeoOpazoBanus JlopeHma. YcioBue NPUYHMHHOCTH.
OTHOCUTENFHOCTD OTHOBPEMEHHOCTH. 3aMeJIeHHe BPEMEHH U COKPAIIEHUE JITHHBI.

DHeprus U UMITYJIEC PEISITUBACTCKOMN YaCTHIIBI.

CBs13b MacChI C SHEPTUEH U UMITYJIBCOM PENIATUBUCTCKON YACTHUIBI. DHEPTHS TTOKOS.

TexHn4yeckue yCTpPONCTBA M TEXHOJIOTHYECKHE IPOIECCHI: CITyTHHKOBBIE MPHUEMHUKH, YCKOPUTEIH
3apsKEHHBIX YaCTHII.

Y4eHUYECKUI IKCIICPUMEHT, JJAOOPATOPHBIC PabOTHI, TPAKTHKYM.

OnpenereHue UMITYIbCa U SHEPTHH PEIAATUBUCTCKUX YacTUll (10 (oTorpadusiM TPEKOB 3apsKEHHBIX
YaCTHIl B MAaTHUTHOM TIOJIE).

Pa3znen 7. KBantoBas ¢gu3uka.

Tema 1. KopnycKyasaphno-601ano060ii 0yanu3m.

PaBHOBecHOe TerIOBOE M3MydeHHE (M3IydYeHHE aOCOIIOTHO YEPHOTrO Tena). 3akoH cMmelleHus Buna.
I'mmotesa IInanka o kBaHTax.

®oTOHBI. DHEPTUs U UMITYJIEC (POTOHA.

®otoadpdexr. Ompbitet A. I'. CroneroBa. 3akoHbl QoTodpdexTa. YpaBHeHHEe DWHIITEHHA s
doroadhdexra. «Kpacnas rpanuna» pororddexra.

JaBneHue cBera (B YacCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIOTHO MOIJIOLIAIONIYI0 M aOCOJIFOTHO
oTpaxarotnyto nosepxHoctb). Oneitel I1. H. JleGenena.

BonHoBeie cpoiictBa yactui. Boanbl ne Bpoitnsa. [dnuna BosHbl Ae¢ bpoins u pasmepbl obnactu
JOKAM3alny JBWKYIIEHCs dacTuipl. KopmycKymspHO-BOTHOBON Ayamm3Mm. Jludpakius 37IeKTpOHOB Ha
KpHUCTaax.

Cnenudurka uzmepennii B Mukpomupe. CooTHolIeHus HeornpeaenéHuocteit [ eizenoepra.

TexHuueCKHe YCTPOWCTBA U TEXHOJIOTUYECKUE MPOLECCHI: CIIEKTPOMETP, (OTO3IEMEHT, POTOAATIHK,
TYHHEJIbHBII MUKPOCKOII, COJIHEUHAas 0aTapesi, CBETOIUO/.

Hemoncmpayuu.
1. ®orodddekT Ha YCTaHOBKE C IIMHKOBOW TIACTHHOH.
2. HccnenoBanue 3ak0HOB BHemIHeTo (poTodddexTa.
3. HccnenoBanue 3aBUCMMOCTH CONPOTUBIICHUS MTOTYITPOBOJHUKOB OT OCBEIIEHHOCTH.
4. Cseroamos.
5. Conneunas Oarapest.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomst, RPAKMUKYM.
1. Hccnenoanue poTopesncropa.
2. Wsmepenune nocrosiHaol [Inanka Ha ocHOBe uccienoBanus Gorosddexra.
3. HccnenoBaHue 3aBUCMOCTH CHJIBI TOKA Y€PE3 CBETOIMO/ OT HANPSHKEHUS.

Tema 2. @duzuka amoma.
OmBITHI 110 HCCIIeA0BaHMIO CTpoeHUs aToMa. [Inanerapnas mozens atoma Pesepdopra.
Ilocrynater bopa. M3nyuenne u morjomeHHe (OTOHOB NPHU IEPEXOJe aToMa C OJHOTO YPOBHS
SHEPTUH Ha JAPYTOu.
Bune! criektpoB. CriekTp ypoBHEN SHEPTUHM aTOMa BOAOPOAA.
CrioHTaHHOE U BBIHYKJIEHHOE H3ITy4eHue cBeTa. Jlasep.
TexHnyeckue yCTpOMCTBa M TEXHOJOTHYECKHE MPOIECCHI: CIEKTPANbHBIN aHamu3 (CHEKTPOCKOM),
Jla3ep, KBAaHTOBBIN KOMIIBIOTED.
Jemoncmpayuu.
1. Mopguens onsiTa Pesepdopna.
2. HaOmoneHue TuHEHYaThIX CIICKTPOB.
3. YcTpoiicTBO U neiicTBUE CUETYMKA HOHU3UPYIOIIUX YACTHLI.
4. Omnpenenenue JJIMHBI BOJHBI J1a3€PHOTO M3IYUYCHUSI.
Yuenuueckuii 3xkcnepumenm, nabopamopnuvie pabomol, RPAKMUKYM.
1. HaOntopeHue THHEHYATOTO CIIEKTPA.
2. HccnenoBaHue CeKTpa pa3pekeHHOr0 aTOMapHOTO BOJOPOa U M3MEPEHHUE MOCTOSHHON Pundepra.



Tema 3. Duzuka amommnozo A0pa u INemMeHmapHbvIX Yacmuy.
Hyxmonnas momens sapa ['eiizendepra—Banenko. 3apsa sapa. MaccoBoe 9ncio sapa. M30Tors.
PagnoaktuBHOCTE. ANb(ha-pacnan. DIEKTPOHHBIN U IO3UTPOHHBIN OeTa-pacnai. ['aMma-u3ryueHue.
3aK0oH paJiMOaKTUBHOTO pacmajna. PaanoakTHBHBIE W30TOMBI B mpupoae. CBOWCTBA MOHU3UPYIOIIETO
W3mydeHus. BrusHWEe pagMoaKTHBHOCTH Ha JKWBBIE OpPraHM3MBlL. ECTeCTBeHHBI (OH U3IyYECHHUS.
Ho3umerpus.
OHeprus CBsA3M HYKIIOHOB B sijipe. SnepHbie cuibl. Jledekt Macchl spa.
Anepusie peakuwu. Jlemenwme w cuHTe3 smep. SnepHeie peaktophl. lIpobmemsl ympaBiseMoro
TEPMOSJIEPHOTO CHHTE3a. DKOJIOTUIECKHE ACTIEKTHI Pa3BUTHUS SACPHON SYHEPTETHKH.
Metoapl perucTpai U UCCIACAOBAHMS JIEMEHTAPHBIX YACTHII.
QdyHaaMeHTaIbHBIE B3aUMOJieiicTBHs. baproHsl, Me30HBI U lenToHEL. [Ipenctasmenne o CtanmapTHOM
Mozenu. KBapk-rirooHHast MOJENb aIJpOHOB.
®uzuka 3a npenenamu CrangapTHoi Monenu. TéMHas MaTepus U TEMHAS SJHEPTHSL.
EnuncTBO hriznueckoit kKapTUHBI MUpA.
TexHu4ecKue ycTpoiicTBa U TEXHOJOTMYECKUE IMPOLECCH: NO3UMETpP, Kamepa BunbcoHa, snepHbIA
peaKkTop, TEPMOSIICPHBINA PEaKTOp, aTOMHAass 60M0a, MAarHUTHO-PE30HAHCHAS! TOMOTpadus.
Yuenuueckuii 3xkcnepumenm, nabopamopnuvie pabomol, RPAKMUKyM.
1. HccnepoBanue TpeKoB 4acTHII (TIO TOTOBEIM (poTorpadusm).
2. HccrenoBaHune pagroakTUBHOTO (pOHA ¢ MCTIOTB30BAHUEM JO3UMETPA.
3. H3yuenue normomieHus OeTa-4acTUIl AIIOMHUHUAEM.

Pazpnen 8. DiieMeHTHI aCTPOHOMUY U ACTPOPU3UKH.

Otanbel pa3BUTHS acTpoHOMuH. [IpuknagHOe W MHPOBO33pEHYECKOE 3HAUYEHHE ACTPOHOMHHU.
[TpuMeHMOCTh 3aKOHOB (PU3UKHU 7SI OOBSICHEHUS IPHPOBI KOCMHUYECKUX OOBEKTOB.

MeTtoasl  aCTpPOHOMHYECKMX  HMCCIIEOBaHUM. CoBpeMEHHBIE ~ ONTHYECKHE  TEJECKOIHI,
PaZnuOTENeCKOIbI, BHEaTMOC(epHas aCTPOHOMHSI.

Bup 3Bé3nnoro Heba. Co3Be3us, sipKue 3BE3/bI, IUTAHETHI, UX BUAUMOE IBHKCHUE.

ConHeunas cucrema.

Comnnue. ConHeyHast akTUBHOCTh. McTounuk sHeprun ConHua u 3BE31.

3BE3/16I, UX OCHOBHBIE XapaKTEPUCTUKHU. J(marpamMma «CHeKTpajbHBIN KiIacc — CBETUMOCTBY. 3BE3/BI
[JIAaBHOM  TOCHENOBATENbHOCTH. 3aBHCHMOCTh  «Macca — CBETHMOCTB» AN 3BE31  IJIaBHOU
MOCIIEI0BAaTENBHOCTH. BHyTpeHHee crpoeHune 3BE31. COBpPEMEHHBIE NPENCTABIECHUSA O MPOUCXOXKIACHUU U
sBosoniny ConHIa 1 3BE3/1. DTambl )KU3HH 3BE3].

Muneunsiit [Iyts — Hama [Nanaktuka. [lomoxxenne u aemwkenne Conrma B ["anakTuke. THUIIBI rajJakTHK.
Paguoranaktuku u kBazapsl. YEpHEIE ABIPHI B sIpax TaJakTHK.

Bcenennas. Pacmmpenue Bceenennoi. 3akon XaO0ma. Pasberanne ramaktuk. Teopust bonbmioro
B3pbIBA. PENIMKTOBOE U3ITyUYEHHE.

MacmrabHast cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnsle npobiaemMbl acTpOHOMUHU.
Yuenuueckue navnrooenus.

1. HaGmomenust 3BE3MHOrO Heba HEBOOPYKEHHBIM TJa30M C HCIHOJIb30BAaHHMEM KOMIBIOTEPHBIX
NPWIOXKEHUI Ul ONpeleNeHNs] MOJI0KEHUSI HeOECHBIX OOBEKTOB HAa KOHKPETHYIO NIaTy: OCHOBHBIE
co3Be3 st CeBEpHOTO MONYIIAPHS U IPKUE 3BE3BI.

2. HaGmonenus B teneckor JIyHbI, TUIAHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHHIA.

Ou3nyecKuil MPaKTUKYM.

Crioco0pl  mM3MepeHus (U3NYECKHX BEJIWYMH C HWCIOJB30BAaHHMEM aHAJIOTOBBIX W ITH(PPOBBIX
HU3MEPUTENBFHBIX NPHOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE W OTHOCHUTENIBHBIE
MOTPEIIHOCTH U3MepeHnH prsndeckux BennyrH. OLeHKa rpaHull MOrPEIIHOCTEMH.

[IpoBeneHre KOCBEHHBIX H3MEPEHUH, HCCIIeJOBAHUIA 3aBUCUMOCTEH (PM3MUECKIX BEIHYHH, ITPOBEPKa
MPeNJIOKEHHBIX TUIoTe3 (BBIOOP ™3 pPadOT, OMHCAHHBIX B TEMAaTHYECKHX pa3fenax «YueHHIeCKHH
9KCIEPUMEHT, J1a00paTOpHbIE Pa0OThI, TPAKTHKYM»).

O06o0maronee NOBTOpeHUeE.

O6001IeHne 1 cucTeMaTU3alys CoepKaHus pa3ienoB Kypca «MexaHukay, «MoiekynspHas pusnka
U TepMOJVMHAMUKAY, «DieKTpoauHamuka», «KomebaHuss u BONHBY, «OCHOBBI CHEIHATBLHOW TEOPHH
OTHOCHUTEIHHOCTH», «KBaHTOBas Qu3uKkay, « IEMEHTH aCTPOHOMHUH U aCTPOPHUIUKU.

Ponb ¢pu3uky 1 acTpOHOMHUH B 3KOHOMHUYECKOM, TEXHOIOTUYECKOM, COLMATBFHON B STHYECKOH cdepax
JeSITEIbHOCTH 4YeNIOBEKa, POJb U MECTO (PM3MKM M aCTPOHOMHHU B COBPEMEHHON HAyYHOH KapTHHE MUDA,
3HAYCHHE OIMCATCIIBHOW, CHCTEMATHU3UPYIOIICH, OOBSICHUTCIILHOM W MPOTHOCTHYECKOH —(PyHKIUH



(U3NYECKOM TEOpUH, POJib (HU3NISCKONU TCOPHH B (POPMHUPOBAHHMHM IPEACTABICHUN O (PU3UUECKON KapTHUHE
MHUpa, MECTO (QU3MYECKOH KapTHHBI MHpa B OOIIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUH O IPUPOJIE.

Me:knpeaMeTHbIe CBA3M.

Wzyuenne kypca ¢usuku yrnyon€HHoro ypoBHS B 11 Kiacce OCYIIECTBISCTCS € y4ETOM
COJIEPIKATEIILHBIX MEKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJOTMH, XUMUHU, reorpadum u
TEXHOJIOTHH.

Mesxcnpeomemnble NOHAMUA, CEA3AHHbIE C U3YUEHUEM MeEMO008 HAYUHO20 NO3ZHAHUA: SBICHHC,
Hay4yHbId (hakT, THIOTe3a, (U3MUECKas BEJIMYWHA, 3aKOH, TEOpUs, HAOIIOJCHHUE, 3KCICPUMEHT,
MOJIETTUPOBaHIE, MOJEh, M3MEPEHNe, TMOTPENTHOCTH H3MEpPEHWi, M3MEepHUTEeNbHbIe TPHUOOpPHI, udpoBas
nabopaTopus.

Mamemamuxa: peuicHUE CUCTEMbl ypaBHEHH. TpuroHomerpuueckue (YHKIMH: CUHYC, KOCHHYC,
TaHTCHC, KOTAaHTCHC, OCHOBHOC TPUTOHOMETPUYECKOE TOXKICCTBO. BEKTOpPBHI W WX TPOCKIUM Ha OCHU
KOOpJMHAT, CIOXKeHHe BeKTOpoB. IlpomsBomHble siemeHTapHbIX (GyHKWA. llpu3Hakum momoOus
TPEYrOJIBHUKOB, OTIPEACIICHHE TUIOIIAIU TUIOCKUX (GUTYP U 00BhEMA Tl

Buonozus: >nexrpuueckye SBICHUS B )KUBOW PUPOJIC, KOeOaTeIbHbIC ABMKECHUS B )KUBOH MPUPOJE,
IKOJIOTHYECKUE PUCKH TIPU MPOU3BOJICTBE IJIEKTPOIHEPTUH, FIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYXKaromien
Cpenbl, yIAbTPA3BYKOBAs TUATHOCTHKA B METUITMHE, ONITHYECKIE SBIICHNUS B )KUBOU MTPHUPO/IE.

Xumus: CTpOCHHUE aTOMOB U MOJICKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX TeN, MEXaHH3MBI
00pa30BaHUs KPUCTAJUTMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAN3.

T'eocpagpua: warHWTHBIE TIONMIOCa 3€MJIM, 3aJie)KH MAarHATHBIX pynd, (OTOChEMKA 3EeMHOI
MMOBEPXHOCTH, cericmorpad.

Texnonozusn: NPUMECHECHUE TIOCTOSIHHBIX MAarHHMTOB, 3JCKTPOMAarHWUTOB, SJICKTPOJBUTATEIbh SIKOOH,
TeHepaTop MepeMEHHOTO TOKa, MHIYKIIMOHHAS TeYb, JIMHAW JJIEKTpOIepenad, 3JIeKTPOJABHTATeNb, pajap,
panuonpuéMHIK, TEIEeBU30p, aHTeHHa, TenepoH, CBYU-meub, ynbTpa3ByKoBas ITUAarHOCTHKA B TEXHHKE,
HpOCKHHOHHBIﬁ armapar, BOJIOKOHHasd OIITHKa, COJIHCUHaA GaTape;I, CITYTHUKOBBIC HpI/IéMHI/IKI/I, sacpHas
SHEPreTHKa U IKOJIIOTHIECKHE aCTIeKTHI € pa3BUTHSI.

ITNTAHUPYEMBIE PE3VIJIbTATHEI OCBOEHUM S ITPOI'PAMMBI I10 ®U3UKE HA YPOBHE
CPEAHET'O OBLIET'O OBPA3OBAHMAJINMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE Pe3yJIbTAThl OCBOCHUS Y4eOHOro npeamera «PU3HKa» JOJKHBI OTPaXaTh TOTOBHOCTD

U cIocoOHOCTh O0YyYaroIMXCsl PYKOBOJCTBOBAThCA CHOPMUPOBAHHONW BHYTPEHHEH MO3MLMEH JIMYHOCTH,
CHUCTEMON IEHHOCTHBIX OpHEHTAllM{, TO3UTHBHBIX BHYTPEHHUX YOEXJIEHHI, COOTBETCTBYIOIINX
TPaJULMOHHBIM LEHHOCTSIM POCCHIICKOro OOIIecTBa, pacIIMpeHHe KH3HEHHOI'O OINbITa M OIbITa
JESATENBHOCTH B IMPOLECCE PEATU3aLUN OCHOBHBIX HAIIPABICHUH BOCHHUTATENBHON JEATEIBHOCTH, B TOM
YUCIIE B YACTU:
IPAXKAAHCKOr0 BOCIIMTAHUS:

®  chOopMUPOBAHHOCTH TPAKIAHCKON IMO3UIIMK 00YYAIOMIETOCs KaK aKTUBHOTO ¥ OTBETCTBEHHOTO YJICHA
POCCHICKOTO O0IIECTBA;

® [PHUHATHE TPAJULIHUOHHBIX O0IIEYEIOBEUECKUX I'YMAaHUCTHYECKHUX U IEMOKPATHYECKUX LIEHHOCTEH;

® TOTOBHOCTH BECTH COBMECTHYIO AEATEIILHOCTh B MHTEPECAX IPasKAaHCKOrO OOILECTBa, y4aCTBOBATH B
camMoympaBJeHHH B 00pa30BaTEIbHON OpraHn3allny;

®  yMEHHE B3aMMOJICHCTBOBAThH C COLIMATBHBIMUA HHCTUTYTaMH B COOTBETCTBHHU C UX (YHKUUSAMH U
Ha3HA4YCHUEM;

® TOTOBHOCTb K 'YMaHMTApHOW U BOJIOHTEPCKOM NEATEIBHOCTH.
NMATPHOTHYECKOT0 BOCTINTAHMSA:

®  c(hOopMHUPOBAHHOCTH POCCUICKON IPpaXKIaHCKON HICHTUYHOCTH, TATPHOTH3MA;

® [IEHHOCTHOE OTHOILIEHHE K I'OCYAApCTBEHHBIM CUMBOJIAM, JOCTHKEHUAM POCCUMCKUX YUEHBIX B
o0nacT (U3MKU U TEXHHKE.
AYXOBHO-HPABCTBEHHOT0 BOCTIUTAHMSA:

e copMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO TIOBE/ICHMUSI,;

®  CIIOCOOHOCTH OLICHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEILICHUs], OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B AEATEIBHOCTH YUYEHOTO;

e  0OCO3HaHHE JUYHOI'O BKJIaJia B IOCTPOEHHE YCTOWYUBOrO OyAyILEro.
3CTEeTHYECKOr0 BOCIIUTAHUSA:



®  3CTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs 3CTETHKY HAYYHOTO TBOPUYECTBA, MPUCYIIECTO (HUIUUCCKON
HayKe.
TPYAOBOI0 BOCIIUTAHMA:

® HHTEpEC K pa3audHbIM cepam po(ecCHOHaTbHOM AeATSIBHOCTH, B TOM YHCJIE CBSI3aHHBIM C
(U3UKOW M TEXHHWKOM, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOP Oymymie# mpodeccrn W pearTu30BHIBATH
CcOOCTBEHHBIE KU3HEHHEIE IIaHEI;

® TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00JacTH (DU3UKH HA
MPOTSKEHUU BCEU KU3HHU.
JKO0JIOTMYeCKOro BOCIIUTAHMS:

®  c(hOpMUPOBAHHOCTH FKOJIOTUUECKON KYIbTYPhI, OCO3HAHUE TII00ATLHOTO XapaKTepa SKOJIOTHICCKUX
npobiem;

® IUJIAaHWPOBAHHE U OCYINECTBICHHE ACHCTBHI B OKPY)KAIOIIEH Cpejie Ha OCHOBE 3HAHMS IIeJICH
YCTOWMYMBOTO Pa3BUTHS YEJIOBEYCCTBRA;

®  PACIIMPEHHUE OIBITA AEATEIBHOCTH SKOJIOTHYECKOH HAPABICHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHHI
o (usuke.
HEHHOCTH HAYYHOI 0 MO3HAHUSI:

®  Cc(hOpPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(hm3uyecKoil HAyKH;

®  0OCO3HaHHE [[EHHOCTH HAyYHOH JIEATeIbHOCTH, TOTOBHOCTE B MPOIECCE M3YUEHUS (DU3HKH
OCYIIECTBIISTH MPOCKTHYIO U HCCIEA0BATENBCKYIO ICATSILHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDBI

IMo3naBaTe/bHbIE YHUBEpPCAJIbLHBIE YUeOHbIE T1eiicTBUS
baszoevie nocuueckue oeiicmeus:

®  CaMOCTOSTEIbHO (hOPMYIUPOBATh M AKTYAJIM3UPOBATH POOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

®  ONpEAeNsATh LN NeATeILHOCTH, 33/1aBaTh MapaMETPhl M KPUTCPUU UX TOCTHKCHHUS,

®  BBIIBJIATH 3aKOHOMEPHOCTH U MIPOTHUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUCSCKHUX SBICHUSX;

e pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI ¢ YUETOM aHAJIN3a UMEIOIIMXCSl MATEPHATILHBIX H
HEMaTepUANBHBIX PECypCOB;

® BHOCHTH KOPPEKTHUBHI B JCSITEITLHOCTh, OIIEHHUBATH COOTBETCTBHE PE3YIHTATOB IIEIISIM, OIEHUBATH
PHUCKH TIOCIEICTBHMA JIEATEIHHOCTH;

®  KOOPAMHHUPOBATH U BHITIONHATH PA0OTY B YCIOBHSAX PEATBHOTO, BUPTYaIhHOTO M KOMOMHHUPOBAHHOTO
B3aMMO/ICUCTBUS;

® pa3BUBaATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
bBazoevie uccneoosamennvckue oeticmeus:

®  BJAJICTh HAYYHOH TEPMHUHOJIOTHEH, KITFOUEBBIMY ITOHITUSAMHU U METOIaMU (PU3NIECKON HAYKH;

®  BJIaJICTh HABBIKAMHU Y4EOHO-HUCCIICIOBATEIBCKOM 1 TIPOCKTHOM JCATEIBHOCTH B 001aCTH (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSATEIBHOMY IOMCKY METOJOB pemeHHUs 3aaad (PU3UIECKOTO
coJiepKaHusl, MPUMEHECHUIO PA3IMIHBIX METOIOB TTO3HAHUS;

e  BIAJETh BUJAMU JCSITEILHOCTH 110 TIOJYYCHUIO HOBOTO 3HAHMSI, €70 MHTEPIPETAIINU,
MPeoOpa30BaHUI0 U IPUMEHEHHIO B PA3IIMYHBIX YYCOHBIX CHTYallUAX, B TOM YUCJIE TPU CO3JaHUH yUeOHBIX
MIPOEKTOB B 00JIACTH (PU3UKHY;

®  BBIBIATH IPUUMHHO-CJIEICTBEHHBIE CBS3U U aKTYaJIU3UPOBATh 3a7a4y, BbIIBUTaTh TUIIOTE3Y €&
pemieHus, HaXxOAWuTh apTyMEHTHl JUIsI JIOKa3aTebCTBA CBOWX YTBEPXKICHWH, 3aqaBaTh IapaMeTphl U
KPUTEPUU PEIICHUS;

®  AHATM3HWPOBATH MOJYUYCHHEIE B XOJC PEIICHUS 3aa9H PE3YJIbTAThI, KPUTHICCKH OIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

®  CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00Pa30BaTEIbHON IEATEIILHOCTH, B TOM YUCIIC
TP U3YYE€HUHU PUUKH;

®  J1aBaTh OIICHKY HOBBIM CHTYaIlUsSM, OIICHUBATh MPUOOPETEHHBIN OIIBIT,

®  yMeTh IIEPEHOCHUTH 3HAHUS 10 (PU3UKE B IPAKTUIESCKYIO 00JIaCTh KU3HEACATEIIPHOCTH;

®  yMEeTh MHTETPHUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 001aCTeH;

e  BBIJBUTATh HOBBIC UEH, IPEAJIaraTh OPUTMHAIIbHBIE MOIXO/bl U PELLICHNUS;

®  CTaBUTH MMPOOJIEMBI U 33]]a49H, TOMYCKAIONIUE aTbTCPHATHBHBIC PEIICHUS.

Paboma c unghopmayuei:
®  BJaJETh HABBIKAMHU MOJIYYCHHS HHPOPMAIIUU (PU3UIECKOI0 COACPKAHUS U3 HCTOYHHKOB Pa3HBIX



TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATh MOUCK, aHaJIM3, CUCTEMATH3aLUI0 U MHTEPIpPETAL0 HH(OpMaLUu
Pa3NUYHbIX BUIOB U (GOPM IpeACTaBICHUS;

e  OLCHHBATh JOCTOBEPHOCTh MH(pOpPMALIUY;

®  CIIOJIB30BATh CPENCTBA HHPOPMAIMOHHBIX 1 KOMMYHHKALMOHHBIX TEXHOJIOTHH B PEILICHUH
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX W OPraHU3allMOHHBIX 337a4 ¢ COOMIOJICHHEM TpeOOBaHHN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THIHEHBl, pecypcocOepekeHHs, TMPaBOBBIX M JITUYECKUX HOPM, HOPM
HH(POPMAITHOHHON 0€30TIaCHOCTH;

®  CO37aBaTh TEKCTHI (PU3MUECKOIO COAEPKAHMA B pa3INUHbIX (opMaTax ¢ yu€TOM Ha3HAUCHUS
WHPOPMALIMH U 1IeTICBOI ayTUTOPUH, BEIOUPast ONTHMANbHYIO (hOpMY NPEACTaBICHHUS U BU3YIU3AIIH.
KoMMyHnkaTHBHBIe YHUBepCAJIbHbIE y4eOHbIe 1elCTBUA:

®  OCYIIECTBIATH OOLICHNE HA YPOKaxX (DU3UKU U BO BHE-YPOUHOH NESTEIHLHOCTH;

®  pacmo3HaBaTh NPEANIOCHUTKY KOH(QIUKTHBIX CUTYalUi U CMT4aTh KOH(QIUKTHL;

e DPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOIB30BAHUEM SI3BIKOBBIX CPE/ICTB;

® [IOHMMAaTh U MCIIOJB30BATh IPEUMYILECTBA KOMaHAHOW U MHANBUIYAIBHOU paOOTHI;

®  BBHIOMpATh TEMATHKY H METOABI COBMECTHBIX ACHCTBHH C yUETOM OOLIMX HHTEPECOB  BO3MOKHOCTEH
Ka)KIOr0 4IeHa KOJUIEKTHBA;

® IIPUHUMAaTh LIETTH COBMECTHOH EATEIBHOCTH, OPraHU30BBIBATE U KOOPIANHUPOBATh JCHCTBHS IO €€
JOCTIDKEHHIO: COCTABIIATh TUIaH JICHCTBUH, pactpeaessiTh pojid ¢ y4ETOM MHEHUH YYaCTHUKOB, 00CYXKIATh
pe3yAbTaThl COBMECTHOM PabOTHI;

®  OIEHMBATh KAYECTBO CBOETO BKJIAJa U KAXKIOT0 YYaCTHUKA KOMaH/bI B OOIINH pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

e mpe[yaraTh HOBBIE IIPOEKTHI, OLIEHUBATh UJEH C MO3UIIMHY HOBU3HBI, OPUTHHAIIBHOCTH, TPAKTUYECKON
3HaYNMOCTH,;

®  OCYIIECTBIATH MO3UTUBHOE CTPATETMYECKOE TIOBECHHUE B PA3IMYHBIX CUTYaLUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaKCHUE, ObITh HHUIIMATUBHBIM.
PeryasiTuBHbIe yHMBepcabHbIe y4eOHbIe el CTBUS
Camoopzanuzayus:

®  CaMOCTOSTEJIBHO OCYLIECTBIISTH O3HABATEIbHYIO IESITEIBHOCTD B 00JacTU (DU3UKH U aCTPOHOMHUH,
BBISIBIISITH MTPOOJIEMBI, CTABUTH U (POPMYJIUPOBATh COOCTBEHHBIE 3a/1a4u;

®  CaMOCTOSITEIBHO COCTaBIIATh IUIAH PEIIEHUS paCUETHBIX M KAUECTBEHHBIX 3ajiay, MJIaH BBITOJHEHUS
MPAKTUIECKON PabOTHI C YUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M NPEANOYTCHUH;

e  JaBaTh OIIEHKY HOBBIM CUTYallHUsM;
pacmmpsTh paMKH y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUIA;

®  JlenaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32 PEIICHUE;

®  OIIEHHBATh NPUOOPETEHHBIN OTIBIT;

®  crnocoOCcTBOBATH POPMUPOBAHHUIO U MPOSIBICHHUIO DPYIUIMN B 00JIACTH QU3HUKH, IOCTOSHHO MOBBIIIATH
CBO 00pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHb.
Camoxkonmponb, IMOYUOHATLHBLIL UHMENTIEKM:

®  JaBaTh OIEHKY HOBBIM CHTYalllsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBHE
PEe3yIbTaTOB LIEISIM;

®  BJIaJICTh HABBIKAMHU I03HABATEIHLHON Pe(JICKCHUHU KaK OCO3HAHMS COBEPIIACMBIX JCHCTBUN U
MBICJIUTENBHBIX MPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

®  HCIIONIb30BATh MPUEMBI PeIICKCHH JIJIsl OIIEHKH CHTYaI[H, BBIOOPA BEPHOTO PEIICHUS,;
YMETH OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKEHHIO;
MIPUHUMATH MOTHBBI U pTYMEHTHI APYTUX MIPH aHAINU3€E PE3yIbTaTOB ACSITEIHHOCTH;
MPUHUMATE ce0sl, MOHUMAas CBOU HEJOCTATKU M JOCTOMHCTBA,;
MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX NP aHAINU3€E PE3YIbTATOB ACSITEIHHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce mocTmkeHUS TUYHOCTHBIX PE3yJIBTATOB OCBOEHHS MPOTPaMMBbI 1O (U3WKE I YPOBHS
cpeanero oOmiero o0Opa3oBaHHs Yy OOy4YaroIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBLHBIA WHTEIUIEKT,
MPEeaoNaraloufii CQOPMUPOBAHHOCTS!

®  CaMOCO3HaHMS, BKIIOYAIOIIETO CIIOCOOHOCTH MOHUMAThH CBOE AIMOIIMOHAIBFHOE COCTOSIHUE, BHJIETh
HampaBJICHUs Pa3BUTHS COOCTBEHHOM SYMOIMOHATBEHOHN chepbl, OBITh YBEPEHHBIM B ce0e;

®  CaMOpEryJMpOBaHUs, BKIIOYAIOLIET0 CAMOKOHTPOIIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE
[IOBEJICHHUE, CIIOCOOHOCTh aJallTUPOBAThCs K SMOLMOHAIBHBIM H3MEHEHUSAM U IPOSBIATH I'MOKOCTb, OBITH
OTKPBITHIM HOBOMY;

e BHYTPCHHEH MOTHBAalLlUH, BKIIOYAIOLIEH CTPEMIICHHE K JOCTHKECHHIO LIEIH U YCIIEXY, OITHMH3M,
MHUIIMaTUBHOCTh, YMEHHE AEHCTBOBATh, UCXOAS U3 CBOMX BO3MOYKHOCTEH;



®  DMIIATHU, BKIIOYAIOIIEH CIIOCOOHOCTh MIOHUMATh YMOIIMOHATBFHOE COCTOSIHUE APYTUX, YUUTHIBATh €TO
MIPH OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTD K COUYBCTBHIO U COTIEPEIKUBAHUIO;

®  COIMAaJbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHUS C APYTUMU JIIOJIbMH,
3a00THTHCS, IPOSIBIIATH UHTEPEC U Pa3periaTh KOHPIUKTHL.

IMPEJIMETHBIE PE3VJIbTATHI

K xonmy oOy4enuss B 10 knacce npeaMeTHbIE pe3yiabTaThl Ha YrIIyOJIEHHOM YpPOBHE JOJIKHBI

OTpaXkaTb CPOPMUPOBAHHOCTh Y OOYHAIOLINXCS YMEHUH:

® [IOHMMATh POJIb QPU3NKU B SKOHOMHUYECKOH, TEXHOIOTUIECKOH, IKOIOTHIECKOH, COLMAaIbHOMN 1
ITHYECKOH cepax AeATeIbHOCTH YeI0BEKa, POIbh M MECTO (PM3UKH B COBPEMEHHOM HAYYHOI KapTHHE MHUpa,
3HAYEHUE OIMCATENbHOW, CHUCTEMAaTH3UPYIOIIeH, OOBACHUTENbHOH ¥ TPOTHOCTHYECKOH (YHKUIUH
(U3NUECKON TEOPUU — MEXaHUKHU, MOJIEKYJISIpHON (DU3UKH U TEPMOAMHAMHKH, POJIb (PU3MYECKOH TEOPUH B
(hopMHUpOBaHUHT TIPEACTABIICHUN 0 PU3NUECKON KapTHHE MHPA;

®  pa3nMyarh YCIOBUs MPUMEHUMOCTH MOJENeH (PU3NUECKHIX TeJ U MPOLECCOB (SBICHUH):
WHEpIHadbHAs CHCTeMa OTCYETa, aOCONIOTHO TBEPIOE TEJIo, MaTepuaibHas TOYKA, PaBHOYCKOPEHHOE
JBOKCHHUE, CBOOOJHOE TaJeHue, aOCOJIOTHO ympyras nedopmaiiys, aOCONIOTHO YIPyroe W aOCOIIOTHO
HEYNPYroe CTOJIKHOBEHHUS, MOJENHN rasa, )KUIKOCTH M TBEPIOTO (KPUCTAJUINYECKOTO) Teja, WealbHbIN Tas,
TOYCYHBIH 3apsA/l, OMHOPOIHOE IEKTPHUECKOE TIOJIE;

®  pa3nIMYaTh ycIoBHs (TPaHUIIBI, 0OIACTH) TPUMEHUMOCTH (PH3NIECKUX 3aKOHOB, TOHUMATh BCEOOIITHIA
xapakTep QpyHIaMEeHTaIbHBIX 3aKOHOB M OTPaHUYEHHOCTh UCTIONB30BaHMS YaCTHBIX 3aKOHOB,

®  AHAIM3HUPOBATH U OOBSICHATH MEXaHUIECKHE MTPOIECCHI U SBIICHHS, UCIIONB3YsI OCHOBHEIE ITOJIOKEHUS
W 3aKOHBl MEXaHWKH (OTHOCHTEIBHOCTh MEXAaHMYECKOTO  JIBMOKEHUS, (OPMYNIbl  KHHEMAaTHUKU
PaBHOYCKOPEHHOTO IBMKEHUs, ipeobpa3oBanus [ annies s CKOPOCTH | ITepeMeleHns, 3aKoHs HproToHa,
MIPUHIAIT OTHOCHUTEIHHOCTH [ anmiesi, 3aKOH BCEMHUPHOTO TSTOTCHHUS, 3aKOHBI COXpaHEHHUS WMITYyJIbCca U
MEXaHUUECKOW SHEPTHHU, CBSA3b PaOOTHI CHIIBI C M3MEHEHHEM MEXaHWYeCKOW SHEPTHH, YCIOBHS PaBHOBECHS
TBEPIOTO Tena), MPU 3TOM HCIIOIB30BaTh MAaTEMaTHYEeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHSA
MIPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: TpeoOpa3oBanuil ['ammies, BTOporo u Tperbero 3akoHoB HeioToHA,
3aKOHOB COXPaHEHHs UMITYJIbCa U MEXaHWYECKOW IHEPTUH, 3aKOHA BCEMUPHOT'O TSATOTEHUS;

®  AHAIM3HUPOBATH U OOBSICHATH TEILIOBBIE TPOIIECCHI U SBJICHHUS, UCIIONB3ys OCHOBHBIE TTonokeHust MKT
W 3aKOHBl MOJICKYJSpHOW (M3MKM M TEepMOJMHAMUKH (CBSI3b JABICHHS HJCAIBHOTO Ta3a cO CpeaHel
KHHETUYECKOW DHEpPruell TeIUIOBOrO IBW)KEHUS W KOHIIGHTpalHueld ero MOJEKYJ, CBSI3b TeMIIepaTyphl
BEIIECTBA CO CpEeAHEH KHHETHYECKOW BSHEeprueil TeIIOBOro [BWKEHHS €ro 4YacTHIl, CBS3b JaBJICHHUS
WJIeaIbHOTO Ta3a ¢ KOHIIEHTpAIMe MOJIEKYJ U ero TemIeparypol, ypaBHeHne MenaeneeBa—Kiamnelipona,
MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAaHEHUS SHEPruM B TEIUIOBBIX TIPOIECccax), IMPH 3TOM
WCIIONIb30BaTh MAaTeMaTU4YeCKOe BBIPaXEHHE 3aKOHOB, YKa3blBaTh YCJIOBUS IMPUMEHHMOCTH YPaBHEHUS
MenneneeBa—Kianeiipona;

®  AHAJIM3HUPOBATH U OOBSICHATH DIEKTPHUUECKUE SIBICHHUS, UCIIONIb3YSl OCHOBHBIE TIOJIOXKEHHS U 3aKOHBI
ANIEKTPOMHAMUKN (3aKOH COXpaHEHHs OJJIEKTPUUECKOro 3apsjaa, 3akoH KylloHa, NOTEHIMATbHOCThH
ANEKTPOCTATUIECKOTO TOJSI, TPUHIIUI CYTIEPIIO3UITUH JIEKTPUIESCKUX TOJIEH, MPH 3TOM yKa3bIBasi YCIOBUS
MIpUMEHNMOCTH 3aKkoHa KysoHa, a Takke NMpakTHYeCKH Ba)KHBIE COOTHOIIEHUS: 3aKOHBI OMa ajisi ydacTka
LIEMU U JJI 3aMKHYTOM 3JICKTpUYECKOM 1iemu, 3akoH J[xoyns—Jlenna, npasuia Kupxroda, 3akonsl dapanes
IUIs1 TIEKTPOJIN3a);

®  OnMCHIBaTh (GPU3NUECKUE MPOLIECCHI U SBJICHUS, UCIOIb3YS BEIMUMHBL: IIEpEeMEIICHHE, CKOPOCTb,
YCKOpEHHUE, MMITYJIbC Tela W CHCTEMBI TE€J, CHJa, MOMEHT CHJIbI, JIaBJICHHWE, MOTEHIHAbHAs JHEPTHs,
KHHETHYECKasl dHEeprus, MeXaHWdeckas JHeprus, paboTa CHIbI, HEHTPOCTPEMHUTEIHHOE YCKOPEHHE, Chia
TSDKECTH, CHJIa YHOPYTOCTH, CHJIa TPEHUS, MOIIHOCTh, HEPTHs B3aUMOACHCTBHA Tena ¢ 3eMicid BOMM3u eé
MOBEPXHOCTH, SHEPrusl YIpyrou AeGopManiu MpyKWHBI, KOJMYECTBO TEIUIOTHI, a0CONIOTHAS TeEMIIepaTypa
Tena, paboTa B TEPMOJAMHAMHKE, BHYTPEHHSSI SJHEPTUs UICAUTLHOT'O OJIHOATOMHOTO Ta3a, padoTa UIealbHOTO
ra3a, OTHOCUTEIbHAs BIAXHOCTh Bo3ayxa, KIIJl maeanbHOro TEIUIOBOTO ABUraTelNs; 3JIEKTPHUECKOE TOJE,
HaIPsHKEHHOCTD JIEKTPUYECKOTO MO, HAIPSKEHHOCTD MOJI TOYEUHOTO 3apsi/ia WK 3apsKEHHOIo 11apa B
BaKyyM€ H B JHIJIEKTPUKE, MOTEHIHAI JJIEKTPOCTAaTHYECKOTO TOJS, pPa3HOCTh IOTEHIMAJIOB,
JNEKTPOABWXKYIIAsl CHJla, CHJIa TOKAa, HANMpsDKEHHE, MOIIMHOCTH TOKA, JJIEKTpUUEcKas EMKOCTh IJIOCKOTO
KOHJIEHCAaTOpa, CONMPOTUBIEHHE YYacTKa IENH C MOCIEN0BaTEIbHBIM M MapayIebHBIM COEJUHEHHEM
PE3UCTOPOB, PHEPTHSI ANEKTPHUIECKOTO IO KOHAEHCATOPa;

®  00BSACHATH OCOOCHHOCTU NPOTEKAHHUS (PUIUUECKUX SBJICHUH: MEXaHMYECKOE IBM)KEHHUE, TEIUIOBOE
IBIDKCHHE YacTHI[ BEIIEeCTBA, TEIUIOBOE PaBHOBECHE, OpOYHOBCKOe MABIDKeHHWe, auddysus, wucrnapeHue,
KHWIIEHHE W KOHJEHCAlUs, IUIaBJICHUE M KPUCTAJUIN3ALMs, HAIPABIECHHOCTh TEIIONEpEeNady, dJIEKTPHU3aLUsI
TeJ, SKBUIIOTEHIINATBHOCTh MOBEPXHOCTH 3apsyKEHHOTO IPOBOIHUKA;



® [POBOJUTH UCCIICAOBAHNE 3aBHCUMOCTH OJHOW (PU3MUECKON BETUUMHBI OT JPYrol C UCIOIb30BaHHEM
NpSMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCHPOBATH pE3yJbTaThl TOITY4YECHHOMN
3aBUCHMOCTH (PM3NYECKHUX BEIMYWH B BHIE IpapuKoB ¢ y4ETOM aOCONIOTHBIX MOTPEIIHOCTEH M3MEPEHHIH,
JieNaTh BBIBOABI [0 Pe3yJbTaTaM McCIeJOBaHUs;

®  TIPOBOJUTH KOCBCHHBIC M3MEPEHUsI (PH3UUECKUX BEJIUYMH, IPU 3TOM BEIOMPATh ONTHMATBHBIA METOJ
M3MEpEHVIsI, OIIEHNBATh a0COIFOTHRIE W OTHOCHUTENBHBIE ITOTPEITHOCTH MPSIMBIX ¥ KOCBEHHBIX NU3MEPEHUH;

®  MPOBOJUTH OMBITHI 10 MIPOBEPKE MPEITI0KEHHON TUIOTE3bI: INIAHUPOBATh SKCIIEPUMEHT, COOMPATh
9KCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJM3WPOBATH IONyYeHHBIE PE3YJIbTAaThl M [IENaTh BHIBOJ O CTaTyce
MPeJIOKEHHOM THITOTE3bI;

e coOxromaTh mpaBuiia 6€30MacHOTO TPya MPH MPOBEISHUH UCCIEIOBAHUN B paMKax y4eOHOTO
9KCIEPUMEHTA, TPAKTHUKyMa U Y4eOHO-HCCIIEA0BATEIbCKON U POCKTHON JIESTETbHOCTH C UCIIOJIb30BAHUEM
M3MEPUTENHHBIX YCTPOICTB 1 JIa0OPaTOPHOTO 00OPYIOBAHUS;

e pemaTh pacyETHRIC 33]a4H C SBHO 3aIaHHON M HESIBHO 3a1aHHON (DH3UIEeCKOW MOACIHIO: Ha
OCHOBAaHWM aHalM3a YCJOBUS OOOCHOBBIBATH BHIOOp (hM3HMYeckoil Mojenu, oTBedaromel TpeOOBaHUSIM
3aJaud, MPUMEHITH (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJaTbl (U3WYECKUX Teopud NpHu
WCTIONTb30BAaHIH MaTeMAaTHIECKUX METOIOB PEICHHS 33729, IPOBOIUTH PAcYEThl HA OCHOBAHUH MMEIOIITUXCS
JMaHHBIX, AaHANM3WPOBATH PE3yNbTaThl W KOPPEKTUPOBATH METOABI DEHICHHS C YYETOM TOJYYCHHBIX
pe3yJIbTaToB;

e pemaTh Ka4yeCTBEHHBIC 3aaul, TPeOYIOIIne MPUMEHEHUS 3HAHUH U3 Pa3HbIX pasZesioB Kypca Qu3nKy,
a TaKKe WHTETpallid 3HAHWA U3 JAPYTUX TMPEeIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh
JIOTUYECKYIO IIETIOYKY PACCYXICHHWH C OMOpO Ha W3yYeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH W (HU3UIECKHE
SIBJICHUS,

®  WCHOJB30BATh TEOPETHUECKUE 3HAHUS TSI OOBICHEHHSI OCHOBHBIX IPUHITUTIOB PaOOTHI
HU3MCPUTCIIbHBIX HpI/I60pOB, TEXHUYCCKHUX yCTpOﬁCTB 1 TCXHOJIOTUYCCKHUX ITPOLICCCOB;

® [PHUBOAMTH NPUMEPHI BKJIaZa POCCUHCKUX M 3apYOEIKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

®  AHANM3HUPOBATH U OLIEHUBATH ITOCIEACTBHS OBITOBOW U MMPOU3BOJCTBEHHON EATEIIFHOCTH YeTI0BEKa,
CBSI3aHHOM ¢ (PU3MYECKUMH TpOLECCaMH, C MO3MIMI JKOJIOTMYECKOW Oe30MacHOCTH, MPEACTaBICHUH O
palMOHAJIBHOM TPHPOJOIOIB30BAHUK, a TakkKe pa3yMHOM HCIIOJNB30BaHUU JOCTIDKCHUH HAyKd U
TEXHOJIOTHH ISl TaJIbHEHIIeTO pa3BUTHS Y€JI0BEYECKOT0 O0IeCTBa;

® PUMEHSTH Pa3InUHbIEe CIIOCOOBI paboThl ¢ HHpOopManueil GrU3nIeckoro coepKaHus ¢
WCTIOJIb30BAaHUEM COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJOTHH, MPU 3TOM HCIOIB30BaTh COBPEMEHHBIC
WH(POPMAIMOHHBIE TEXHOJIOTHH TSI TIOUCKA, IEPepadOTKH U MPEIbIBICHNs yueOHON U HayYHO-TIOMYJISPHON
WHPOPMALIUK, CTPYKTYPUPOBaHHMS W UHTEpNpeTalud WHPOPMALUKM, MOJYYEHHOW U3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH IMOy4aeMyH MH(QOPMAIIHIO U OIIEHUBATh €€ JTOCTOBEPHOCTh KaK
Ha OCHOBE MMEIOIINXCS 3HAHWH, TaK ¥ HA OCHOBE aHAIN3a HCTOYHHKA UH(POpMAIHH;

®  TIPOSBJIATH OpraHU3aIOHHBIE M MIO3HABATEEHBIE YMEHUS CAMOCTOSITETTHHOTO IPUOOPETEHHST HOBBIX

3HaHUI B TIPOIIECCE BHIMOIHEHMUS MPOEKTHBIX U Y4eOHO-HCCIIe0BATEIbCKUX paboT;

e paboTath B IPYIIE C UCIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH, MUTaHUPOBATh PabOTy IPYMIIHI,
PaIMOHANBHO PACIIPENENITh NEATEIBEHOCTh B HECTAHAAPTHBIX CHTYalUAX, aIeKBATHO OIICGHWBATh BKJIAJ
KaXXIOT0 U3 YYaCTHUKOB TPYIIITHI B PEIIEHUE pacCMaTPHUBaeMOi IPOOIEMBI;

®  TIPOSBJIATH MOTHBAIMIO K OyayIIei npodeccnoHambHON AeITeIhbHOCTH 10 CTIEUAIBHOCTSIM (DU3HKO-
TEXHUYIECKOTO TIPODHUIISL.

K xonmy oOyuenmss B I1 knacce TipeIMETHBIE PE3yNbTaTbl Ha YIIIyOJEHHOM YpPOBHE IOJDKHBI

0TpaxkaTb CHOPMUPOBAHHOCTh Y O0YJAIONIMXCS YMEHUH:

® [IOHMMATh POJb (PU3NKU B SKOHOMHUYECKOH, TEXHOJIOIMIECKOH, COMATFHON M 3THYECKOH cepax
JIeSITEIIBHOCTHU YeJIOBEKa, POJIb U MECTO (PM3UKU B COBPEMEHHOW HAyYHOW KapTHHE MUPA, POJIb ACTPOHOMHHU
B TPaKTHUYECKOW MAEATENbHOCTH YEJIOBEKa W JaJbHEHIIEM Hay4YHO-TEXHHYECKOM pa3BUTHH, 3HAUYEHHE
OIMCATENbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW M IIPOTHOCTHIECKON (QYHKIIUH (HU3NUECKON TEOpHH
— DNEKTPOAMHAMUKH, CHENHaIbHOW TEOPHH OTHOCHTEIHHOCTH, KBAHTOBOW (DM3WKH, POIb (DU3MUECKOH
TeopuH B GOPMHUPOBAHHUHU MPEACTABICHUH O (U3NYECKON KapTHHE MUPa, MECTO (PU3NUECKON KapTHHBI MUpa
B O0ILIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEAICTABICHUN O IPUPOJIE;

®  pa3nMyaTh YCIOBUS IPUMEHUMOCTH MOeel (GU3NUECKUX TeJ U MPOLECCOB (SBICHUI): OMHOPOAHOE
JIEKTPUYECKOE U OJHOPOAHOE MAarHUTHOE IOJIsI, TapMOHMYECKHE KOJeOaHMsI, MaTeMaTHYECKUN MasTHUK,
UAealIbHBIA MPYKUHHBIA MasTHUK, TApMOHMYECKHE BOJIHBI, WACATBHBIA KOJIECOATENbHBIH KOHTYp, TOHKas
JIMH3a, MOZENIE aToMa, aTOMHOTO Apa U KBAHTOBOM MOJEIHN CBETA;

e  pa3nuyarh yCIoBUs (TpaHUIbl, 00JIaCTH) NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIIUI
xapakrep (GyHIaMEHTaIBHBIX 3aKOHOB M OIPAaHUYCHHOCTH UCTIOJIb30BaHMS YACTHBIX 3aKOHOB,



®  AHAJIM3HUPOBATH U OOBSICHATH JEKTPOMATHUTHBIC TIPOIICCCHI U SIBIICHHSI, UCTIONb3YsI OCHOBHEIC
MIOJIOKEHUSI W 3aKOHBI JIEKTPOAMHAMUKHA W CIIEHHATBHON TEOPHH OTHOCHUTEIBHOCTH (3aKOH COXPaHEHUS
JNEKTPUYECKOTo 3apsiia, cuia Awmepa, cwia JlopeHma, 3akoH 3JEKTPOMAarHUTHOW WHAYKIIMH, TIPaBUIIO
Jlenna, cBs3p D/IC caMOMHIYKIIMY B 3JIEMEHTE 3IEKTPUUECKOHN LIEMU CO CKOPOCTHIO M3MEHEHMSI CHIIBI TOKA,
MTOCTYJIATHI CIIEIUATEHON TEOPHH OTHOCUTEIHHOCTH DWHINITeHA);

®  QHAJIM3HMPOBATH U OOBSICHATH KBAHTOBBIC TIPOIIECCHI U SBJICHHUS, UCTIONB3YS MOJIOKEHUS KBAHTOBOH
¢m3ukn (ypaBHeHWe OiHIITEWHA It ¢GorodddexTa, MEepBHIA W BTOPOW MOCTyNaThl bopa, MTpUHIHI
COOTHOILICHHsI HeompeaenéHHocTel [ eiizenOepra, 3aKOHBI COXpAaHEHHUsSI 3apsI0BOTO U MacCOBOTO YHCEN U
SHEPTUU B SJACPHBIX PEaAKLHIX, 3aKOH pPaJIMOAaKTUBHOTO pacmaza);

®  OINHKCHIBATh (DU3MUYECKUE MPOIIECCHI U SBJICHUS, UCIIOJIB3Ys BEIMYUHBI: HATPSKEHHOCTD
ANEKTPUIECKOTO TOJIsI, MOTEHIHAI YJIEKTPOCTATHYECKOTO OIS, Pa3HOCTh MOTEHIIMAIOB, dIEKTPOABIKYIIAS
CWJIa, MHIYKIUS MarHUTHOTO TIOJIsl, MArHUTHBIN MMOTOK, CHJIa AMIepa, HHIYKTHBHOCTD, JICKTPOABIKYIIAL
CWJIa CAMOWHAYKIIUU, SHEPTUsl MATHUTHOTO ITOJIsI TPOBOJIHUKA C TOKOM, PEIISITUBUCTCKUIA UMITYJIbC, ITOJTHAS
SHEPTHs, YJHEPTHUS MOKOSI CBOOOIHON YaCTHIIbI, DHEPTUSl U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsll S/pa,
SHEPTHs CBSI3M SIIIpa;

e  OOBSACHATH OCOOCHHOCTH MPOTEKAHUS (PUINIECKUX SIBICHUI: dJIEKTPOMarHATHAS HHAYKIIHS,
CaMOMHJYKIIUS, Pe30HaHC, HHTep(hEepeHIUs BOIH, AM(PaKIHs, JUCIIEPCHs, TIOJIHOE BHYTPEHHEE OTpaXkeHHe,
¢dotoanektpuueckuii 3pdext (hotorddekr), anbda- u OeTa-pacmangsl sAAep, ramma-u3IydeHHE sIep,
(hm3rYecKue MPUHIINITEI CIIEKTPATLHOTO aHAIM3a U Pa0OTHI Ja3epa;

®  OMpeAeNsATh HANPABICHNE HHAYKIIMA MAarHUTHOTO TOJIS TIPOBOTHUKA C TOKOM, CHIIBI AMITepa U CHITBI
Jlopenna;

®  CTPOWTH N300paKEHHE, CO3]aBAEMOE TNIOCKUM 3epKaJIoM, TOHKOH JINH30#, U PACCUUTHIBATH €TI0
XapaKTePUCTUKH;

o MNPUMCHATH OCHOBOIIOJIAraronue aCTpPOHOMUYCCKUEC MMOHATHUA, TCOPHUU U 3aKOHBI IJIA aHajin3a U
0o0BsiCHeHHS  (U3NYECKUX IMPOIECCOB, TMPOUCXOAIMMNX B 3BE3JaX, B 3BE3OHBIX CHUCTEMax, B
MEXTaJaKTHUECKON Ccpelie; NBIKEHMUS HeOSCHBIX TEI, IBOJIOINH 3BE31 1 BeeneHHoi;

®  TIPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEIHYHH C UCMOIB30BAHUEM MIPSIMBIX
W3MEPEHU, TP 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PHKCHPOBATh PE3YJbTAThl MMOMYYCHHOW 3aBUCHMOCTH
(hM3HYeCKUX BETMYHH B BUJIE TPA(QUKOB C YIETOM aOCOMOTHBIX MOTPEUTHOCTEN M3MEPEHUH, 1eJaTh BHIBOIBI
10 pe3yJIbTaTaM HUCCIIEIOBAHNUS;

®  TIPOBOJUTH KOCBEHHBIE H3MEPEHMsI (PH3NUECKUX BETUYMH, IIPU 3TOM BEIOMPATh ONTHMABHBIA METOJ
HU3MCPCHUS, OLICHNBATH a6COJ'I}OTHBIe 1 OTHOCHUTCIJIbHBIC IOTPECITHOCTH MPAMBIX 1 KOCBECHHBIX H3M€p€HPII71;

®  TIPOBOJUTH OIIBITHI 110 MPOBEPKE MPEIIOKEHHOM TUITOTE3bI: IUTAHUPOBATH IKCIIEPUMEHT, COOUPATH
OKCIICPUMCHTAJIBHYIO YCTAaHOBKY, aHAJIMW3UPOBATH IOJIYYCHHBIC PE3YyJIbTaTbl U ACJIATh BBIBOJ O CTAaTyCC
MIPEIJIOKEHHON THTIOTE3HI;

®  OIMHCHIBATh METOJIBI MTONyYEHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHMIA;

e coOxromaTh mpaBuiia 6€30MacHOTO TPy/a MPH MPOBEEHUH UCCIIEIOBAHUN B paMKax y4eOHOTO
SKCIIEPUMEHTA, TIPAKTHUKYMa U Y4eOHO-HCCIIe0BATEIbCKON H POCKTHON JIESTETbHOCTH C UCIIOJIb30BAHUEM
WU3MEPUTENBHBIX YCTPOICTB 1 1a00paToOpHOro 000PYIOBAHUS;

e pemaTh pacyETHBIE 3aJIa4H C SIBHO 33JJaAHHOW U HESBHO 33/IaHHON (PM3MUYECKON MOJIENbIO: Ha
OCHOBaHWM aHaJHW3a YCIIOBUS BBIOMpATh (U3WYECKHE MOJEIH, OTBEYalolyie TPeOOBaHHSIM 3aJIauH,
MIPUMEHATH (HOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH H IIOCTYNATHl (PHM3MUECKUX TEOPWUH TPH HCIIONH30BAHUU
MAaTe€MAaTUYCCKUX MCETOJ0B PCIICHUA 3adad, IMPOBOIUTH paCT-IéTI)I Ha OCHOBAaHHHN HMCHKOIIUXCA AaHHBIX,
AHAJIM3UPOBATH PE3YIbTATHl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YIETOM IMOTyYEHHBIX PE3yIbTaTOB;

®  pemiaTh KauyeCTBEHHBIE 33]]auH, TPEOYIOIINE MPUMEHEHNs 3HAHUH U3 Pa3HbIX Pa3JesioB Kypca GpHU3HKH,
a TaKKe WHTETpallid 3HAaHWW U3 JAPYTrUX IMPEeIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA: BBICTPAUBATh
JIOTMYECKYIO IIEMOYKY pacCyKIACHUH C OMOpOi Ha M3yYeHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH W (usndeckue
SIBJICHUS;

o HCIIOJIBb30BaTh TCOPCTUUCCKUC 3HAHUA JJIA OOBSICHEHHST OCHOBHBIX IIPUHOMUIIOB pa6OTI)I
M3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJOTHYECKUX IIPOLIECCOB;

®  TIPHUBOAMTH MIPUMEPHI BKJIA/Ia POCCUICKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B pA3BUTHE HAYKH, B
00BsICHEHHE TIPOIIECCOB OKPY’KAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

®  AHAJIM3HMPOBATH U OLIEHUBATH ITOCIEACTBHS OBITOBOW U MPOU3BOJICTBEHHOH JIEATEIILHOCTH Y€JIOBEKa,
CBSI3aHHOM ¢ (pU3MYECKUMH TpolleccaMu, C MO3MIMI JKOJIOTUYECKOW 0E30MacHOCTH, TMPEJCTABICHUN O
paIMOHABHOM TPHUPOJIOTIONB30BAHUN, a TaKKe pa3yMHOM UCHOJb30BAHUM JIOCTIDKEHUN HAYKH H
TEXHOJIOTHH JUIs JaTLHEHINEr0 pa3BUTHS YEIIOBEUSCKOTO OOIIECTRA,

®  TIPHUMEHSATH Pa3IMYHEIC CITIOCOOBI pa0OThI ¢ MHPOpManHel GU3NIECKOTO COJICPIKAHHS C
WCTIONIF30BAaHMEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJOTHH, MPHU 3TOM HCIOJIB30BaTh COBPEMEHHBIE
nH(OPMAITMOHHBIC TEXHOJIOTHUH IS MTOUCKA, IePepaboTKU U IPEAbIBICHUS YIeOHOW U HAYYHO-TIOMYJIIPHON



WHPOPMAIIUK, CTPYKTYPUPOBAHHS W WHTEpHpeTanu WHPOPMALWY, TIONYYCHHOW U3 Pa3IMIHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3HPOBATH MOIy4aeMyl0 MHQOPMAIIUIO U OIEHUBATh €€ JOCTOBEPHOCThH Kak
Ha OCHOBE MMEIOIIUXCS 3HAHU, TaK U HA OCHOBE aHaJIN3a NCTOYHHKA WH(POPMAITHIH;

®  TIPOSBJIATH OpraHU3aIMOHHBIC U MIO3HABATEIILHBIC YMEHHUS CAMOCTOSITEIIBHOTO IPUOOPETEHUST HOBBIX
3HAHUH B IIPOIIECCE BBHIMOIHEHNS MPOEKTHRIX U YI€OHO-NCCIIEIOBATEIHCKIX Pa0OT;

e paboTaTh B IPYIIIE C UCIIOJHECHUEM PA3IMYHBIX COIIMATBHBIX POJICH, TUIIAHUPOBATh Pa0OTy TPYIIIHI,
paIMoOHANBHO PACIIPENENITh NEATENBHOCTh B HECTAaHAAPTHBIX CHTYalHAX, al€KBATHO OIEHWBATh BKJIAJ
Ka)X/I0TO U3 YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTpUBaeMOil MpoOIIeMbl;

®  TIPOSBJIATH MOTHBAIMIO K Oyaymieil mpodeccnoHambHON AeITeIHHOCTH M0 CTIEHABHOCTIM (DU3HKO-
TEXHUYECKOTO MPOoduIs.



TEMATUYECKOE IIVIAHUPOBAHUE

10 KJIACC

KoaunyecTBo 4yacoB
Ne HaumenoBanue pa3aeioB 4 TeM NPOrpaMMbl DJIeKTpOHHBbIE (HU(POBHIE)
/i Bceero Kontpoabnbie | IlpakTuyeckue 06Pa30BATENBLHBIE PeCyPChI

padoTsI padoThI

Paznen 1. HAYUHBI METO/I IIO3HAHMSI ITIPUPO/JIbI
11 Hayunb1it MeTO TO3HAHUS PUPOIBI 6 \
Hroro o pasneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Cratuka TBEpIOTO TENa 5 1
24 3aKOHBI COXpaHEHHS B MEXaHUKE 10 1
Hroro o pasneny 35
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJEKYISIPHOKHHETHUECKON TEOPUHU 15
3.2 Tepmoannamuka. TemmoBble MaTUHBI 20
3.3 ArperatHblie COCTOSTHUS BelliecTBa. Da3oBbIe MEPEX0abl 14
HUroro mo paznemy 49
Paznea 4. SJIEKTPOJJUHAMUKA
4.1 ‘ ONeKTprudIecKoe moJje 24 1 ‘ ‘
4.2 | [TocTosTHHBIN 3NIEKTPUUYECKUI TOK 24 1 | ‘
4.3 Toku B pa3iMyHbBIX cpeax 6 ‘
Hroro mo pasneny 54
Pa3nen 5. PU3HUECKUN IPAKTUKYM
5.1 ‘ DU3N4ECKU MPaKTUKYM 16 ‘ 16 ‘
Hroro o pasneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




11 KJIACC

KoauyecTBO 4acos

Ne HaunmeHnoBaHue pa3iejioB 1 TeM NPOrpaMMbl JaexTponnbie (HugpoBbie
n/n P Pop Beero g:ﬁ'i;i‘:ﬂbm’le ;I;)g::igmecxne 06pa3ol:saTean(1ﬂe (ggcyp%)l
Pazgen 1. QJJIEKTPOANHAMUKA

1.1 | MarxuTHOe nosue 14

1.2 OneKTpoMarHuTHast UHIYKIHA 13 1

HUroro mo paznemy 27

Paznea 2. KOJIEBAHUS U1 BOJIHBI

2.1 | MexaHu4ueckue KoneOaHus 10

2.2 | DIeKTpOMarHWTHBIC KOJIEOaHHS 15

2.3 | MexaHU4ecKue U IIEKTPOMArHUTHBIE BOJHBI 10 1

24 OnTrka 25 1

Uroro mo paznemy 60

Pazzen 3. OCHOBBI CIEIIUAJIbBHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocuoset CTO 5 1

Hroro no pazuery 5

Pasznen 4. KBAHTOBAS ®PU3UKA

4.1  KopmnyckynspHO-BOJHOBON Ayaln3m 15

4.2 dusuka aToma 5

4.3 ®du3uKa aTOMHOTO Spa ¥ 3JIeMEHTAPHBIX YaCTHUI] 5

Hroro mo pasneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

5.1 ‘ DJIeMEHTbI aCTPOHOMHU U aCTPOYUUKU 12

Hroro o pazneny 12

Paznen 6. PU3UMUYECKHWIN IPAKTUKYM

6.1 ‘ DU3N4EeCKNd MPaKTUKYM 16 16
Hroro o pasneny 16

Pazgen 7. OBOBIIAIOLIEE IIOBTOPEHHUE

71 CucremaTtnsauus 1 0000IIEHHE TPEAMETHOTO COJICPKAHUS U OTIBITA 15

JEeSITeTBbHOCTH, MPHOOPETEHHOTO MPH U3ydeHUH Kypea ¢usuku 10 — 11




‘ KJIaCcCOB

Uroro no pazneny

15

PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME

170

16




IHOYPOYHOE IINTAHUPOBAHMHE

10 KJIACC
N Tema ypoka Komriectno acon Hara DJIeKTPOHHbIE U (POBbIE
n/n Bcero Koutpoabnsbie IMIpakTn4yeckune W3yseHus 06PA30BATEILHBIE PECYPehI
padoThI padoThI
1 dusuka — pyHIaMeHTaTbHAs HayKa O IPUPOJIE 1
5 Hayunblif MeToa mo3HaHUs U METOJIBI UCCIIEIOBAHUS 1
(hbM3UYeCcKuX SBIICHUN
3 DKCIEPUMEHT ¥ TEOPHs B MPOLECCE TTO3HAHUS TIPUPOIBL. 1
HaOmonenne n sxciepuMeHT B pr3uKe
4 CrniocoObl n3MepeHus QPU3NUECKUX BEITNINH 1
5 AOComoTHas ¥ OTHOCUTEJBHAS MOTPEITHOCTH U3MEPEHHUI 1
(hM3HYIECKUX BETHIUH
MonenupoBanue B ¢pusuke. Poib 1 MecTo Qu3nku B
6 (hopMHPOBaHWU COBPEMEHHOW HAyYHOU KapTHHEI MHpPa, B 1
MPaKTUIECKOH JAEATEIbHOCTH JIF0IeH
Mexanndeckoe arkeHue. Cucrema oTcyera.
7 OTHOCUTENFHOCTh MEXaHUYECKOT 0 ABIKEHUS. [Ipsmas u 1
oOpaTHas 3a/]Ja4l MEXaHUKA
Pannyc-BexTop MaTepuanbHON TOUKH, €0 MPOECKLUU HA
8 ocu koopaunat. Tpaexropus. [lepemenierne. CKOpOCTb. 1
Wx mpoekmmu Ha OCH KOOPIUHAT
9 PaBHOMeEpHOE MTpsIMOIMHEHHOE ABIDKEHNE. I'paduaeckoe 1
OIMCAaHNE PAaBHOMEPHOTO TPSIMOJIMHEHHOTO JIBHKEHHUS
10 CrnoxeHne repeMenieHnii u ckopocteid. Pemenue 3agaq 1
HepaBHomepHoe aBmxenre. MrHOBEHHas! CKOPOCTb.
11 Yckopenue. [IpsaMonuneriHoe 1BUKEHUE C TIOCTOSHHBIM 1
YCKOPEHUEM
12 I'paduueckoe onrcanue MPSIMOIMHEHHOTO IBHKEHUS C 1
MOCTOSIHHBIM YCKOPEHHUEM
CBo0oHOE TajieHue. Y CKOpeHue CBOOOIHOIO HaIeHusI.
13 3aBHCUMOCTb KOOPIWHAT, CKOPOCTH, YCKOPEHHUS OT 1
BPEMEHH U UX TpaduKu
14 JIBrkeHue Tejia, OPOIISHHOTO MO YIIOM K TOPU30HTY 1




KpHBOHHHCﬁHOG JBHXCHHC. I[BI/DKGHI/IC 10 OKPYKHOCTH.

15 VYrioBas u nuHeHas cKopocTs. Ilepuos u yacrtora. 1
LleHTpOCTpEMUTENBHOE U NIOJTHOE YCKOPEHHE

16 KontponbsHas pabora o teme "Knnemarnka" 1
[epssiif 3akoH HproToHa. HepuyanbHble cHCTEMBI

17 otcuéra. [Ipunuun otHocuTensHoCcTH ["amuies. 1
HeunepunanbHele cucTeMbl 0TCYETA

18 Cuna. PaBHOAEHcTBYOmAs cria. Bropoit 3akon HetotoHa. 1
Macca

19 Bsaumopeiicteue Ten. Tpetwuii 3akoH HeroToHa 1

20 [punnun cynepnosuiuu cui. Pemenue 3agad Ha 1
puMeHeHue 3akoHoB HproToHa

21 3aKkoH BCEMHPHOT0 TATOTEHHA. OKBUBAJIEHTHOCTh 1
I'PaBUTALMOHHON ¥ MHEPTHOM MacChl

22 Cuna TSKECTH U YCKOPEHHE CBOOOTHOTO TIaJICHUS 1

23 JIBmxeHre HeOECHBIX TeJl U MX HCKYCCTBEHHBIX CITyTHUKOB. 1
IlepBas kocMudeckast CKOpocTh. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1

o5 Cuna TpeHus. Hpnpozaa Y BUJBI CWI TpeHUA. [[BrkeHue B 1
XKHUJIKOCTH M T'a3e C YIETOM CHIIbI CONPOTHUBIICHHSI CPEIbI

26 Jasnenne. I'mapocratndeckoe nasnenne. Cuna Apxumena 1

27 AbcomoTHO TBepoe Teno. [loctymarensHoe 1 1
BpallaTeNnbHOE JIBHKEHHE TBEPIOTO TeNa

28 MoMeHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. [1ineuo cuibt 1
CrnoxeHnue cui, NPUIIOKEHHBIX K TBepaoMy Teiy. LlenTp

29 TSOKECTH Tea. Y CJIOBHsI PAaBHOBECHS TBEPOro Teya. Bupl 1
paBHOBeCHS

30 Pemenue 3amau 1

31 KonTponbpras I'?a60Ta o teme "JluHamuka. CraTrka 1
TBEPAOTO Tena
Nmnynsc MaTepranbHOM TOYKH, CHCTEMBI MaTEPUATBHBIX

32 Touek. [{eHTp Macc cucTeMbl MaTepHaibHBIX TOYEK. 1

TeopeMa O IBMIKCHUM IICHTPA MaCC




I/IMHYHI)C CUJIbI 1 UBMCHCHUC UMITYJIbCA TEJIa. 3akoH

33 COXpaHCHUs UMIyJbca. PeakTHBHOE JIBMKEHUE !

34 MoMeHT uMIysbca MaTepuaibHol ToukH. [IpencraBienue 1
0 COXpaHEeHHH MOMEHTA MIMITYJIbCA B IICHTPAIBHBIX TOJISIX

35 Penrenue 3anau 1
Pabora cuiibl Ha MaJIOM ¥ Ha KOHEYHOM TIEPEMEIICHUH.

36 I'padmyeckoe npeacraBineHne padbOTHI CHITbL. MOIIHOCTH 1
CHITBI

37 KI/IHeTI/I‘IeCKaf{ sHeprus. Teopema 00 H3MEHEHHHN 1
KHHETUYECKON SHEPTUU MaTepHallbHOW TOYKU

38 [loTeHnmanpHBIE U HENOTEHIMATBLHBIC CHITBI. 1
[TorenuuansHas sHeprus. Bropas kocmMuyeckas CKOpoCTh
Tpetbs kKocMugeckast CKOpocTb. CBs3b pabOTHI

39 HETIOTEHITHANBHBIX CHJI C U3MEHEHHUEM MEXaHUIECKOM 1
SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHUYEeCKOU
SHEPTUHN

40 Ynupyrue u Heynpyrue CTOIKHOBEHHUS. Y paBHEHHE 1
Bepnymm ais upeaibHON JKAIKOCTH

a1 KOHTpOJ'IB'I'-IaSI pabora 1o Teme "3aKOHBI COXpaHEHHUS B 1
MEXaHHKE

42 Pa3Burtue npencrasnenuii o npupoae TemioTel. OCHOBHBIE 1
nostockenuss MKT. luddysus. BpoyHOBCKOE IBHIKEHHE

43 CrpoeHue ra3000pas3HbIX, JKUJIKUX U TBEP/IBIX TSI 1
XapakTep ABUKEHHUS U B3aMMOJICMCTBUS YaCTHI] BEUIECTBA

44 Macca u pazmepsl Moiekyn (atomoB). KomudecTBo 1
Bemectra. [loctosnHas ABoraapo

45 Temnepatypa. Temnosoe paBHoBecue. [1lkana Lenbcus 1

46 Pemenue 3amau 1

47 WneanpHelii ra3. I'a3oBbeIe 3aKOHBI 1

48 VYpasaenne MenaeneeBa-Knanelipona. Pemenne 3anau 1

49 AOGcosroTHas Temieparypa. 3akoH JlaibToHa 1

50 N3omnporeccsl B uaeanbHOM Ira3e ¢ NOCTOSTHHBIM 1

KOJIMYCCTBOM BCIICCTBA




rpa(bI/I‘lCCKOC MPEACTABJICHUEC U30IIPOLECCCOB: NU30TCPMA,

51
nu3oxopa, nzobapa

52 OcHoBHoe ypaBHeHrne MKT

53 Pemrenue 3anau
CBs13p a0COIOTHOM TeMIEepaTypsl TEPMOANHAMUIECKOM

54 CHCTEMEI CO CpeIHEeH KHHETHYECKOH dHeprueit
MOCTYNATEIbHOIO TEMIOBOTIO ABM)KEHUS €€ YacTHIL
O06o00menue u cuctemMaTu3anys 3HaHui 1o Teme "OCHOBBI

55 "
MKT

56 KonTponbras padora o teme "OcuoBel MKT"
TepMonrHaMuyeckas cucteMa. 3aJaHie BHEIIHUX YCIOBHA

57 s T/L cucreMbl. BHelllHUe U BHYTpEHHUE NTapaMETPBI.
[TapameTpsl T/] cucTeMbl Kak CpeHUE 3HAUEHUS BEJIUYMH,
ONHKCHIBAIOIINX €€ Ha MUKPOCKOIIMUECKOM YPOBHE

58 Hynesoe Hauano tepmoguHamuku. CaMONpOU3BOJIbHAS
penakcauus T/l cuCTeMBI K TEIIOBOMY PAaBHOBECHUIO

59 Mozens uaeaabHOro rasa B TePMOAUMHAMUKE. Y CIIOBUS
NPUMEHUMOCTHU 3TON MOJAEIIH

60 VYpasaeHne MeHeneeBa-KnaneipoHa u BeIpakeHUE VI
BHYTPEHHEH dHEPTHU
BrIpaxxeHue 11 BHyTpEHHEN SHEPTUU OJTHOATOMHOI'O

61 HaeanbHOro raza. KBasucraruueckue U HeCTaTUUECKUE
MPOLIECCHI

62 OneMeHTapHas paboTa B TepMOJMHAMUKe. Beruucnenne
paboTsI 1o TpaduKy mporecca Ha PV-quarpamme

63 Tennonepenaya kak ciocod U3MEHEHUs! BHYTPEHHEH
sHeprun TJl cuctemsl 6e3 coBepieHus paboThI

64 KonBeknus, TemonpoBOgHOCTh, U3Ty4eHHE
KonnuecTtBo TemnoTsl. TemmoéMkocTs Tena. Y qenpHas u

65 MOJIIpHasl TEIUIOEMKOCTH BEIIECTBA. Y IeNbHas TEIIOTA
CrOpaHus TOTUTUBA

66 Pacuér konmyecTBa TEIUIOTHI MTPH TEILIONEpeIaie

67 [Nonsitue 06 aguadarHoM mporiecce. [lepBriii 3ak0H

TCPMOANHAMUKHA




KonnuecTBo TEIIOTH 1 pa60Ta KaK MEpbl UBMCHCHUS

68 . 1
BHyTpeHHeH sHepruu T/I cuctemsl
Bropoii 3aK0H TepMOAMHAMUKH JJIs1 PABHOBECHBIX U

69 HEPaBHOBECHBIX mpoieccoB. HeoOpaTuMocTh IPUPOIHBIX 1
TPOLIECCOB

70 [Ipuniune! nefictBus TeroBbix MammH. KITJ] 1

71 Maxkcumanbroe 3Hauenne KITJI. Iuxn Kapuo 1

72 Pemienue 3amau 1

73 DKOJIOTHYECKUE ACTICKTHI NCTIOIB30BAHMS TEIUIOBBIX 1
nBurateneil. TemioBoe 3arpsi3HEHUE OKPY KaOLIEH Cpeibl

74 Pemenne 3agau 1

75 '(?606IL[CHI/IC U CHCTeMaTH3allMs 3HAaHUHU 110 TeMe 1

Tepmonunamuka. TemaoBsle MalIuHbI"

76 KonTponbras pabora o teme "TepmoanHamuka. 1
TemnoBble MaIuHbL"

77 [TapooOpa3oBanue u KoHAeHCaNWs. VicmapeHre u KulieHne. 1
VY enbHas TeruioTa napooOpa3oBaHHs
HaceieHHble 1 HeHaChILeHHBIE MTapbl. KadecTBeHHAs
3aBUCHUMOCTb TUIOTHOCTH H JIaBJICHUSI HACBIIICHHOTO Tapa

78 OT TEMTIEPaTyphI, UX HE3aBUCUMOCTh OT 00BEMaA 1
HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPhl KUTICHHS
OT JaBJICHHS B )KUJIKOCTH

79 BrnaxxnocTth Bo3ayxa. AGCONIOTHAS U OTHOCUTEIbHAS 1
BJI&KHOCTh

80 Pemenue 3amay 1

81 Teépanoe teno. Kpucrammyeckue n amopdHble Tena. 1
AHM30TPONHS CBOUCTB KPUCTAJIIOB

82 [TnaBneHne u KpucTaIIH3AIUs. Y IeNbHAS TeIUIOTa 1
riaBieHus. Cyonumarust

83 Hedopmaruu TBEpaoro tea. PacTsokeHue U cxxaTHe. 1
Casur. Monayns FOnra. TIpenen ynpyrux nedopmarmii

84 TernoBoe paclIupeHUe )KUIKOCTEN U TBEPIBIX TE. 1
AHTrapMOHHM3M TEIJIOBBIX KOJeOaHUH YaCTHI BeLIeCTBA

85 [IpeoOpaszoBanue 3Hepruu B $a3zoBbIX Mepexogax 1




86

VYpaBHEHHE TEIIOBOrO OanaHca

87 Pemenue 3amau
[NoBepxHOCTHOE HaTsDKeHUE. KanuuispHble SBICHUS.

88 JlaBiieHue 10/ HCKPUBJICHHOM MOBEPXHOCTHIO JKHIKOCTH.
®opmyna Jlanmnaca

89 96o6meHHe Y CUCTEMaTH3aIusl 3HAHWUH 110 TeMe

ArperaTHble COCTOSTHUS BelecTBa. Da3oBbie mepexo s

90 KontponbsHas pabora mmo TeMe "Arperataple COCTOSHUS
BeniecTBa. Pa3oBble nmepexoapl”
DneKTpu3anus T U €€ MPOSIBICHHS. DJICKTPUUSCKUM

91 3apsz. JIBa BUaa 3JEeKTPUUSCKUX 3apsaaoB. [IpoBoaHuKH,
TUDIIEKTPUKH U TIOIYTIPOBOHHUKH

92 DJIeMEHTapHBINA 3IEKTPUUECKUM 3apsia. 3aKOH COXPaHEHUs
ANEKTPUIECKOTO 3apsiia

93 B3aumogeiictBue 3apsaoB. TodeuHsle 3apsibl. 3aKOH
Kynona

94 Pemenue 3amau

95 DnekTprdeckoe moie. Ero aeiicTBre Ha 3IeKTpUIecKue
3apsibl
HanpspkéanocTs anektpudeckoro mous. [IpoOHEIi 3apsi.

96 JInany HanPsHKEHHOCTH DIIEKTPUIECKOTO TIOJIS.
OmHOPOAHOE DIICKTPUUECKOE TT0JIe

97 [ToTeHIIMaNBHOCTH 3JIEKTPOCTATHIECKOTO 1101, PasHOCTh
MTOTEHIINAIOB U HAIIPSDKEHUE

98 [NoTeHnunanbHas >HEPTHsl 3apsja B NEKTPOCTATUHICCKOM
nosie. [loTeHIman 3J1eKTpoCcTaTHYecKoro moist

99 CBsi3b HANPSHKEHHOCTH TIOJISL M PA3HOCTH TIOTEHITHAJIOB IS
ANEKTPOCTATUIECKOTO TIOJS

100 | [IpuHUHKI CYNEPIIO3UIUH YICKTPUICCKUX TOJICH

101 | Pemrenue 3amau

102 ITone Toueunoro 3apsna. [lone paBHOMEPHO 3apsyKEHHOM
chepbl

103 [Tosie paBHOMEPHO 3apsAKEHHOTO 10 00bEMY miapa. [lose

PaBHOMEPHO 3apsHKCHHON OECKOHEYHOM MIIOCKOCTH




HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC. YcnoBue

104 1
paBHOBECHS 3apsIIOB

105 JuaeKTpUKY 1 MOTyPOBOHUKY B 3JICKTPOCTATUYECKOM 1
oire

106 KonaeHcilTop. ONeKTpoEMKOCTh KOHIEHCATOpa. 1
DNeKTPOEMKOCTH IIIIOCKOTO KOHIEHCATOPa

107 | [NapamienpHOE COCOUHEHNE KOHIEHCATOPOB 1

108 | [TocnemoBaTellbHOE COCIUHEHIE KOHACHCATOPOB 1

109 | DHeprus 3apsHKEHHOTO KOHACHCATOpa 1

110 | Pemenne 3ama4 1

111 JBrKeHue 3apsHKEHHON YacTUIBI B OTHOPOJAHOM 1
AIIEKTPUIECKOM T0JIE

112 | Pemenne 3aga4 1

113 ?606IH€HI/I6 Y CUCTEeMAaTHU3aIus 3HAHWUH 110 TeMe 1

DnekTpudeckoe mojue"

114 | KonTponbHas pabora o teme "DnekTpuaeckoe mose" 1

115 Cuna Toka. [locTosiHHBIN TOK. Y CIOBUS CYIIECTBOBAHUS 1
MOCTOSIHHOT'O 3JIEKTPUYECKOT'0 TOKA

116 = Ucrounuku Toka. Hanpspxenue u 3/(C 1

117 3axoH OMa 715 y4acTKa Henu. DIEeKTPHUECKOE 1
COTIPOTHBIICHHE

118 3aBUCHMOCTH CONPOTHBIIEHUS OAHOPOIHOTO TPOBOTHUKA 1
OT €ro0 JUIMHBI 1 TUIOIIAIX TONePEIHOTO CCUSHHS

119 | YaensHOe CONPOTUBIICHKE BelllecTBa. Pemenue 3amna4y 1

120 [locnenoBarensHOE, NapatienbHOE, CMEILIAHHOE 1
COeJMHEHUE TPOBOJHUKOB

191 Pacuér pa3BeTBIE€HHBIX 3nekTprueckuX neneil. [Ipasuna 1
Kupxroda

122 | Pemienwue 3a1aq 1

123 | Pabora snekrpuyeckoro Toka. 3akoH Jxoyns —JleHuna 1

124 | Peurenue 3amau 1

195 MOUIHOCTB 3JEKTPUUECKOTO TOKa. TermoBas MOLIHOCTE, 1

BBLJIENIIEMasi Ha PE3UCTOpe




126 | Pemienwue 3a1au 1

127 | DJ1C u BHyTpeHHEE CONPOTHBIICHHE HCTOYHHUKA TOKA 1

128  3axon Oma jans MoMHOW (3aMKHYTOM) 3JIEKTPHUUECKON IIeTTH 1

129 | Pemienwue 3amau 1

130 MourHOCTh HCTOYHHKA TOKA 1

131 | KopoTkoe 3aMbIKaHuE 1

132 | KonpeHcaTop B IeNH OCTOSTHHOTO TOKa 1

133 | Pemenue 3agau 1
Pemenue 3agau mo teme "I10CTOSIHHBIN AIEKTPUUSCKUIA

134 ToK" 1
Pemenue 3amau mo teme "I1O0CTOSIHHBIN AMEKTPHUSCKHIA

135 ToK" 1

1 Pemenue 3amau mo teme "I1O0CTOSIHHBIN AIEKTPUUCCKHIA 1

36 TOK"

137 O06001enue u cucTeMaTH3anys 3HaHWH| 110 TeMe 1
"TIocTOSTHHBIN 31EKTPUUECKUM TOK"

138 KonTponbHas padora o teme "llocTossHHBIHM 1
AIEKTPUIECKHUH TOK"

139 OnekTpuyeckas NPOBOAMMOCTh Pa3IHYHBIX BEIECTB. 1
OnexTpudeckuil TOK B MeTasuiax. CBepXIpoBOJUMOCTh

140 DJeKTprYeCcKHid TOK B paCTBOPaX U paciiiaBax 1
ANIEKTPONUTOB. 3aKkoHbl Papajes JUIst HJIEKTPoIn3a

141  Dnextpuueckuii Tok B razax. [Inazma 1

142 | DnexTpudeckuii TOK B Bakyyme. BakyymHbIe IpuOOpEI 1

Yy Yy

143 | DnexTpuvecKkuil TOK B MOIYIPOBOJHUKAX 1

144 | TlomympoBOJHUKOBBIE IPUOOPHI 1
dusnvecknii MpakTUKyM 10 Teme "3mepeHune cuisl Toka u
HaTpsHKEHUS B [IEMH OCTOSHHOTO TOKA TP IOMOIIH

145 | QHAJIOTOBBIX H UQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB" WK 1
"3HakoMCcTBO ¢ IM(POBOI TabopaTopueii o Gpusmke.
[Tpumepst n3Mepenust GU3NIECKUX BETHYHMH HPH TTOMOIIN
KOMITBIOTEPHBIX AATYHUKOB"

146 | ®wuszmueckuii mpakTukyMm no Teme "H3yuyenne 1




HEPaBHOMEPHOTO JABMXCHUS C LENbI0 ONpeAeICHUS
MTHOBEHHOM cKopocTH"

147

148

dusndeckuii MPakTHKYM 10 TeMme "M3MepeHne ycKkopeHus
MIPH MIPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBIDKEHUH 110
HaKJIOHHOM 1ockocTu" min "VcciienoBanue 3aBUCUMOCTH
IyTH OT BPEMECHHU TIPH PABHOYCKOPESHHOM JIBYDKESHUH'"
dusndeckuii MPakTHKYM 10 TeMme "M3MepeHne yCKkopeHus
cBoOoHOTO majieHust" win "3ydeHne ABYKCHUS Tena,
OpOIIIEHHOTO TOPH3OHTAIBHO"

149

dusnueckuil MpakTUKyM 1o Teme "M3yuenne qBuxKeHns
TeJa M0 OKPYKHOCTHU C MOCTOSHHOM 110 MOJyJIIO

ckopocThio" unu "MccnenoBanye 3aBUCUMOCTH MIEPHUO/IA
oOpalleHus] KOHUYECKOT0 MasiTHHKA OT €ro napameTrpos”

150

dusnueckuil mpakTUKyM 1o Teme "M3mepenue
PaBHOJIEHCTBYIOIIEH CHIIBI IPY ABIKEHUHU OpycKa o
HakJIOHHOM mnockoctu" mnu "IIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBU)KEHUS OpycKa M0 HAKIOHHOW
IUIOCKOCTH Ha 3aJJaHHO€E PACCTOsHME OT ero Macchl”

151

dusnueckuii mpakTUkyM 1o Teme "MccnenoBanue
3aBHCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX B IIPY>KUHE U
pe3nHOBOM 00pasiie, oT ux aedopmarmn’ win "zydenue
JIBYDKEHHS CUCTEMBI TeJI, CBI3aHHBIX HUTBIO, IEPEKUHYTON
yepes JErkuii 6710K"

152

153

154

dusnueckuii MpakTUKyM 1o Teme "M3mepenue

ko3 duimeHTa TpeHus o0 BEITMYUHE YIIIOBOTO
koad¢urmenta 3apucumoctu Frp(N)" wm "UccnenoBanue
JBYOKEHNA OpycKa 110 HAKJIIOHHOH TTOCKOCTH C
nepeMeHHbIM K03 durenToM Tperns” nim "Uzyuenue
JBIDKEHHS Tpy3a Ha Bajly ¢ TpeHueM"

®dusndecknil pakTUKyM 1o Teme "MccnenoBanue ycioBHit
paBHOBeCHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIICHS" UITH
"KoHcTpynpoBaH#e KPOHIITEHHOB B PacuéT CHII
ynpyroctu" win "M3ydeHne ycToHuMBOCTH TBEPAOIO TeENa,
HMMEIOIIETO IIOMAab Onoph"

®dusnveckuil IpakTUKyM 1o Teme "M3mepenne nmimysnbca
TeJla o TOpMO3HOMY IyTH" wutn ""M3MepeHune CHITBI TATH,




CKOPOCTH MOJIENN 3JIEKTPOMOOHIISI 1 MOLTHOCTH CHJIBI TATH"
nnu "CpaBHEHHE U3MEHEHHUS HMITYJIbCa TeJla ¢ UMITYJIECOM
cwibl" win "VccienoBanre COXpaHeHUS UMITYIIbCa TIPU
ynpyrom B3aumoeicTeun" i "M3mepenne
KMHETHYECKOH SHEpTrHu Tejia o TOPMO3HOMY Iy TH"

155

dusnueckuil MpakTUKyM 1o Teme "H3yuenue
M30TEpPMUYECKOr0 Ipolecca (PeKOMEHI0BaHO
ncrnonp30Banme nugpoBoit maboparopun)" wim "Uzyuenne
n3o0xopHoro npotecca” wim "Uzyuenne n3o00apHOTro
nporecca” win "lIpoBepka ypaBHEHHs COCTOSTHUS"

156

dusudeckuil mpakTUKyM 1o Teme "M3mepenue yaenbHou
temwnoémkocTl" win "HccaenoBanue npouecca OCThIBAHUS
Bemecta" wnn "MccnenoBanre anrabaTHOTo mpomecca”
nin "M3yueHne B3auMOCBA3H SHEPTHUH MEXMOJIEKYISIPHOTO
B3aMMOJEHCTBYS U TEMIIEPATYPhl KUIEHUS KUJIKOCTEeH"

157

158

dusnveckuil MpakTUKyM 1o Teme "M3yuenue
3aKOHOMEPHOCTEHN HCIapeHust KUAKOCTEH" uin
"N3mepenue yaenbHON TEIIOTH IJIaBICHUS JIbaa" Win
"N3y4eHre cBOWCTB HACHIIIEHHBIX napoB" win "M3mepenue
a0COJIIOTHO BIIaKHOCTH BO3/1yXa U OLIEHKA MacChl 1apoOB B
nomerienun". smepenue koaduiinenta noBepxHOCTHOTO
HaTSHKEHUS

dusndecknii mpakTUKyM 1o Teme "Habnronenne
MIpeBpalleHNns SHEPTUH 3apsHKEHHOT0 KOHJEHCaTopa B
SHEPrUI0 U3IydeHus ceeronuoaa” wiu "Mzyuenue
MPOTEKAHUS TOKA B LIETH, COAEprKalleil KoHAeHcaTop" Win
"Pacmipenenenne pa3HOCTH MOTEHITHAIIOB (HAMIPSKEHUS )
IIPU IIOCJIEA0BATEIbHOM COEJUHEHUH KOHJIEeHCaTOpoB"

159

duzndeckuii mpakTUKyM 1o Teme "MccnenoBanue
CMEIIaHHOTO COEIMHEHMSI pe3ucTopoB" uiu "M3Mepenne
YAEIBHOTO CONPOTUBIIEHMSI TPOBOJAHUKOB' WU
"HUccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS
JUTS JIAMITBI HaKaJTUBaHU"

160

Dusnyeckuii mpakTukyM o reMe "Habronenue

y
anexTponusa" uin "M3mepenue 3apsia OJHOBAJIEHTHOTO
voHa" unu "UccnegoBanue 3aBUCUMOCTH COMTPOTUBIICHUS




TEpMOpPE3UCTOPa OT TemnepaTypsl” uian "CHATHE BOJBT-
aMIepHOM XapaKTepUCTUKH Auoaa"

PesepBHbrii ypok. O000IICHNE U cHCTEMaTH3aIVsI 3SHAHUH

161 " " 1
no teme "Kunemaruka
162 PesepBHblii ypok. O000IICHNE U CHCTEMAaTH3AIIMS 3HAHUH 1
o teme "Imramuka"
163 PesepBHbrii ypok. O000IIeHHe U cucTeMaTH3aIwsI 3SHAHUH 1
o Teme "Crarnka TBeporo Tena'
164 PesepBHbIii ypok. O000IIeHe U cucTeMaTH3aIlvsI 3SHAaHUH 1
1o TeMe "3aKoHbI COXpaHEeHHs1 B MexaHuke"
165 PesepBHbIii ypok. O000IIeHHe U cucTeMaTH3aIvsI 3SHAHUH 1
1o TeMe "OCHOBBI MOJIEKYJISIPHO-KMHETHYEeCKOU Teopun”
166 PesepBHblii ypok. O000IICHNE U CUCTEMaTH3AIHMS 3HAHUH 1
o Teme "TepmoauHamuka. TerioBble MaIHb"
PesepBHblii ypok. O000IICHNE U CUCTEMaTH3AIMS 3HAHUH
167 | mo Teme "ArperaTHbie COCTOSIHHA BemecTBa. Da3oBbie 1
nepexoasr”
168 Pezepsuslii ypok. O0001IeHIE U cUCTEMaTU3aMs 3HAHUH 1
o Teme "DIeKTpudecKoe moie"
169 Pesepsublii ypok. O0001IEeHNE U cHCTEeMaTH3alMs 3HAaHUI 1
1o TeMe "[locTosSHHBIHN 3NIeKTpUYecKuii TOK"
170 PesepBHblii ypok. O000IICHHE U cHUCTEMaTH3AIlMs 3HAHUH 1
1o TeMe "ToKH B pa3iauyHbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
11 KJIACC
Ne KoaunuecTBO 9acoB JlaTa
n/n Tema ypoka B K 11 H3y4YeHHA JIeKTPOHHbIE IH(pPOBLIE
cero HTPOJILHBI AKTHYECKH
yp OHTPO ¢ P ecxue o0pa3oBaTeJIbHBIE PeCypChl
padoThI padoTsI
1 B3anMo/ieiicTBHE TOCTOSIHHBIX MATHUTOB M IIPOBOTHAKOB C 1
ToKOM. MarautHoe nose. ['unoresa Amnepa
2 Bekrop marautHON uHAyKUIuK. [IpuHunn cynepnozunyun 1
MAarHUTHBIX NoJied. JINHUM MarHUTHOW MHIYKIUU
3 MarsuTHOE 10JIe TPOBOTHUKA ¢ TOKOM. OMBIT IpcTena 1




Cuna AMrepa, e€ HalpaBJIeHUE U MOJLYJIb

5 Pemenue 3amau

6 [IpumeHeHue 3akoHa AMIiepa. DIEKTPOU3MEPUTEIILHBIC 1
TIPUOOPEI

7 Cuna Jlopenra, e€ HarpaBlieHHe W MOy, J[BrKeHme 1
3apsOKEHHOM YacTHIIBI B OJTHOPOJHOM MarHUTHOM ITI0JIE

8 Pemenne 3amau 1

9 Pa6ora cumer Jlopenmna 1

10 Pemenue 3amau 1

11 MarnuTHoOe none B BeuecTse. @eppoMarHeTUKy, napa- u 1
JMaMarHeTUKHA

12 OcHoBHEIE cBOHCTBa (peppomarHeTnkoB. [Ipumenenne 1
(heppoOMarHeTUKOB

13 Pemtenne 3amay no teMe "MaraurHoe mose" 1

it

14 Pemenne 3ana4d o reme "MaraurtHoe mosne'" 1

15 SIBnenue snekTpoMarHuTHON MHAYKIMH. [IoTOK BekTopa 1
MarHMTHOW WHAYKIHN

16 OJ1C nHayKUnU 1

17 3aKoH IeKTpOMarHuTHON HHAyKInu Dapaaes 1

18 Buxpesoe anextpuyeckoe nose. Toku Dyko 1

19 OJIC MHAYKIHMH B IBUKYILIUXCS IPOBOAHUKAX 1

20 Pemenue 3amau 1

21 [Ipasuno Jlenma 1

29 WuayxkruBHOCTh. KaTyllika HHIYKTHBHOCTH B LIETIH 1
IIOCTOSIHHOT'O TOKa

23 Asnenue camounaykuuu. 3C caMOMHAYKIMH 1

o4 DHeprus MarHUTHOTO TIOJIS KATYIIKH C TOKOM. 1
DNIEeKTPOMArHUTHOE TOJIe

25 Pemenue 3amau 1

2 O0001IeHNE U cCUCTEMAaTHU3allHs 3HAHUH 110 TEME 1
"DnexTpoguHamMuKa"

27 KonTtponbsHas pabora mo Teme "InexTpoauHaMuka” 1




KomnebarensHas cucrema. CBOOOIHBIE KOIEOaHNS.

28 1
apmMoHMueckme KonebaHust

29 Kunemarnueckoe U TMHAMUYECKOE ONMCAHUE 1
KOJIe0ATEeNbHBIX JIBHKEHUH
DHepreTudeckoe onucanue. BIBog TUHAMUYECKOTO

30 OIMCAHUSA TAPMOHUYECKHUX KOJCOAHUN U3 UX 1
SHEPTEeTHYECKOT0 M KHHEMAaTHIECKOTO OTMCAHHUS

31 Awmmuintyaa u ¢aza konedaHuii 1
[lepron n wacroTa Konebanwmii. [leprom MambIx cBOOOIHBIX

32 KoJeOaHui MaTeMaTHIecKoro MasTHuKa. [lepuon 1
CBOOOJIHBIX KoJieOaHHU IPYKUHHOTO MasiTHUKA

33 3aryxaromue konebanus. BeiHyXIeHHbIE KOJICOaHUs. 1
Pesonanc

34 ABTOKONEOAHNS 1

35 Pemrenue 3anau 1

36 Ypok-koHpepeHIUs "MexaHn"quKHe KojeOaHus B 1
MY3bIKQJIBHBIX HHCTPYMEHTAX

37 ?606H16HH6 1 CHCTeMaTH3alMs 3HaHUH 110 TeMe 1

MexaHnnveckne KoneOaHus"

38 OnekTpoMarHuTHeIe Konebanus. KoiebaTenbHbIH KOHTYD 1
®opmyna Tomcona. CBsi3b aMIUIUTY/IBI 3apsaa

39 KOHJICHCATOpa C aMIUTHTYIOW CHJIBI TOKA B KOJIeOaTeThbHOM 1
KOHTYpe

40 3aKoH COXpaHEHHsI SHEPTUH B UACAIBHOM K0JIeOaTeTbHOM 1
KOHTYpe

41 3aryxarolue IeKTPOMarHuTHbIE KOJIeOaHHSsI. 1
BhIHYK/ICHHBIE DJIEKTPOMArHUTHBIE KOJICOaHMsI

42 ITepemeHHbIi TOK. Pe3uCTOp U KOHIEHCATOD B LIETIH 1
MEPEMEHHOT0 TOKa

43 Katymika nHAYKTHBHOCTH B LIENH MIEPEMEHHOTO TOKa

44 3axon OMa aj1s1 3JeKTPUYECKON HENH MEPEMEHHOT0 TOKa

45 MOIIHOCTh IEPEMEHHOT0 TOKA. AMIUTUTYIHOE U 1

I[eﬁCTBYIOH_[CG 3HAYCHUC CUJIbI TOKA U HAIIPSKCHUS




46

Pe3onanc B anexTprudeckoi 1ienu

47 Pemenue 3anau

48 Wneansubiii Tpanchopmatop. [IponsBoacTBo, nepenaya u 1
MoTpebIIeHNE ANEKTPUIECKON SHEPTUH
DKOJIOTHYECKHE PUCKH IIPH MTPOU3BOACTBE AINEKTPOIHEPTHH.

49 Kynbrypa ncnonap30BaHus SMEKTPOIHEPTUH B 1
MOBCEHEBHOM )KU3HU

50 Pemrenue 3anau

51 Pemenue 3anau

52 '(?606HICHI/IC U CHCTeMaTH3alus 3HAaHUH 110 TeMe 1

DneKTpoMarHuTHbIE Kosebanus"

53 Mexanudeckue BOJIHBI. XapaKTEPUCTUKH MEXaHUYECKUX 1
BOJTH

54 CBoiicTBa MEXaHHMYECKUX BOITH 1

55 3ByK. XapakTepUCTHKH 3ByKa 1

56 Nudpaszsyx U YIbTPasByK. [IIymoBoe 3arps3HeHue 1
OKpY’KaloIeH cpe/ibl

S7 Pemenwne 3anau 1

58 DIeKTpOMarHuTHBIC BOJHBL M3mydenne 1
ANIEKTPOMArHUTHBIX BOITH

59 DHeprus EeKTPOMarHuTHLIX BoJH. CBOMCTBA 1
AJIEKTPOMArHUTHBIX BOJIH

60 [IIxana snekTpoMarHuTHLIX BOJIH. IIpumenenue 1
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

61 [TpuHIMIIBI paIMOCBS3U U TeNEeBUACHUA. Painonokanius. 1
DJEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIeH cpeibl

62 Konrtponbnas padora o Teme "KoneOanust u BoiHbI"

63 CBeT. 3aK0H NMPSIMOJIMHEHHOTO PACIIPOCTPAHEHHS CBETA

64 Pemienue 3anay Ha npuMEHEHHE 3aKOHA TPSMOJIMHEHHOTO 1
pacmpocTpaHeHusl cBeTa

65 Otpaxenue cBeta. [Inockoe 3epkano. Chepuieckoe 1
3epKajo

66 [Ipenomiienue cBeta. AOCOMIOTHBIA U OTHOCUTEIbHBIN 1




mokasaresb npenomiieHus. [ToHoe BHyTpeHHEe
otpakeHue. [IpeaenbHbIi Yol MOJHOTO BHYTPEHHETO
OTpaKEHHUS

Pemenne 3agad Ha IIPUMCHECHUEC 3aKOHOB OTPAXCHUA U

67 1
MPEJIOMIICHUSI CBETA

68 Xon myueit B mpu3me. [ucnepcus cBera. CII0XKHBII cOCTaB 1
Oenoro cBera. I[Ber

69 JIunzel. @OKyCHOE pacCcTOSIHUE U ONTHYECKAsk CHIIa JIMH3bI 1

70 [Toctpoenne n300pakeHMil B IMH3aX U X CHCTEMAaX. 1
YBenuyeHue JIMH3bI

7 Pemenwne 3anaq Ha mocTpoeHre N300paKEHUH, ITOTy9IaeMBIX 1
C TIOMOMIBIO JIMH3

72 ['ma3 xak onTu4eckasi cuctema 1

73 Pewenue 3anay. Ilpeaensl npuMEHUMOCTH T€OMETPUUECKON 1
ONTUKHU

74 CKOpOCTb CBETA M METO/IBI €€ H3MEPEHUS 1

75 Hucnepcus cpera 1

76 Wntepdepennns ceera 1

77 KorepeHTHbIC HCTOYHUKH. Y CIIOBUS HAOIOICHUS 1
MaKCUMYMOB U MUHHUMYMOB

78 Penrenue 3anau 1

79 [Ipumenenune nHTEPPEPEHITUN

80 Hudpakius ceera

81 JudpakiponHas pemérka. Y cioBre HaOMI0ICHHS TJIaBHBIX 1
MaKCHMYMOB

82 Penrenue 3anau 1

83 [TonepeyHocTs cBeTOBBIX BOJH. [lossipu3arust cBeta 1

84 Penrenue 3anau 1

85 CBeToBbIE SIBJICHHS B IPUPOIE 1

86 O0001eHne U cucTeMaTu3anys 3Hauni o teme "Ontuka" 1

87 KontponbHas pabora mo temMe «OnTrKa» 1

88 I'paHuIlbl IPUMEHUMOCTH KIIACCHYECKONH MEXaHUKH. 1




3aKOHEI QJICKTPOAUHAMUKHU U IPUHIUIT OTHOCUTCIIBHOCTH

89 [locTynatel cenyanbHON TEOPUH OTHOCUTENBHOCTH 1
IIpoctpancTBeHHO-BpeMeHHOI nHTepBail. [IpeobpasoBanus

9 Jlopenma. YcnoBue npuarHHOCTH. OTHOCHTEIHHOCTD 1
OJITHOBPEMEHHOCTH. 3aMelIeHue BPEMEHHU U COKpaIleHHE
JUTAHBI

91 DHEPTus U UMITYJIbC PENSATHBUCTCKON YaCTHUIIBI 1

92 CBsI3b MacCHI C SHEPTHEN U UMITYJIbCOM PENATHBUCTCKON 1
YACTHUIIBL. DHEPTHUS TTOKOSI

93 PaBHOBeCHOE TemI0BOE M3ITydeHUE 1

94 3axoH cMmelenns Buna 1

95 I'unore3a M. Ilnanka o kBaHTax. POTOHEI 1

96 DHeprus ¥ UMIyibe GOTOHA 1

97 ®oroaddext. OnbiTer A. I'. CToneroBa. 3aKoHBI 1
dbotorddekra

98 YpaBHe}f'He OiirmreriHa s poroaddexra. "KpacHas 1
rpanuna" horoaddekra

99 Jasnenue ceera. Onbitel [1. H. Jlebenena 1

100 | BoiHOBBIE CBOWCTBA YaCTHIL 1

101 Bonnel e bpoina. [liinaa Bostssl e bpoiins u pazmepsl 1
00J1aCTH JIOKAIHU3ALUH JBIKYLIEHCS YACTULIBI

102 | KopmoyckyisspHO-BOIHOBOW Ayan3M 1

103 | Judpakmus SIeKTPOHOB Ha KpUCTAIITAX 1

104 CHCI_II/I(l)I/IK?: U3MepeHHui B MUKpomMupe. COOTHOLIEHMS 1
HeomnpeaenéHuocTei I eiizendepra

105 | Pemenue rpaduyeckux 3aaad

106 | Pemenue pacu€THbBIX 3a/1a4

107 'I'<0HTponLHa51 paboTa 1o TeMaM: "Ocuossl CTO", 1

KopmyckynsipHo-BosTHOBOH myann3m”

108 OnbITH 11O UCCIIEIOBAHMIO CTpOoeHus aroma. [Imanerapras 1
Mmozenb aroma Pesepdopaa

109 | Ilocrynatsl bopa 1




Bunel criektpoB. CriekTp ypoBHEHN SHEprUM aTomMa

110 1
BOJOpOAA

111 | CnoHTaHHOE ¥ BEIHYXJICHHOE M3ITydeHIE CBETa 1

112 | Jlaszep 1

113 Hyxmonnas moznens siapa ['eitsendepra-Banenxo. 3apsn u 1
MaccoBO€ 4Hcio sapa. M3oronsl. PannoakTHBHOCTH
3aKkoH pamnoakTUBHOTO pacmana. CBoWCTBa

114 | noHM3MpYIOIIETO N3Ty4YeHHs. BiusHIe pagnoaKTHBHOCTH 1
Ha >KMBbIE OpraHu3Msl. Jlo3uMeTpus
DHeprus CBsI3U HyKJIOHOB B sape. SnepHsie cunbl. Jedekt

115  Maccelsipa. S nepHblie peakuuu. SnepHbIe peakTOpBI. 1
[IpoGiieMb! ypaBiasieMOro TEPMOSIIEPHOTO CHHTE3A.
OKOJIOTHUYECKUE acTIeKThl pa3BUTHS SIEPHON SHEPTETUKU
MeTo/pI perucTpaIiy U UCCIEAOBaHUS IIEMEHTAPHBIX

116 yactull. PyHJaMeHTalIbHbIE B3aUMOIecTBUA. bapuoHsl, 1
Me30HBI U JienToHsl. [Ipencrapnenue o CtanaapTHOU
Moxenu. KBapk-TimooHHast MOZIETh aJpOHOB
®uzuka 3a npenenamu CrangapTHol Monenu. TéMHas

117 | marepus u T€éMHas >Heprust. ETHCTBO (hr3mueckoit 1
KapTHUHBI MHUpa

118 | Dtamsl pa3BUTHS aCTPOHOMHU. 3HAYCHHE ACTPOHOMHH 1
[TpruMeHMOCTh 3aKOHOB (PU3UKH JIJIs1 OOBSICHEHUS TIPUPOIBI

119 | xocMuueckux 00beKTOB. MeTO bl aCTPOHOMUYECKUX 1
HCCIIEA0BAHNM

120 CoBpeMeHHBIE ONITUYECKHE TEIECKOIIbI, PATUOTEIECKOIIBI, 1
BHeaTMoc(epHask acTpOHOMHUS

121 Bun 38é3nH0r0 HeOa. Co3Be3nus, IpKUe 3BE3IbI, IJIAHETHI, 1
UX BUJUMOE JABM)KEHUE

192 Conneunas cucrema. Connie. ConHeuHast akTHBHOCTb. 1
Ucrounuk suepruu ConHua u 3BE37

123 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. JlarpamMma 1
" CIIEKTPAITLHBIN KJIACC — CBETUMOCTD"

124 | 3Be3nsl TIIaBHOI MOCIIENOBATEILHOCTH

125 | Bayrpennee crpoenue 38&31. CoBpeMeHHbBIE




MPEICTaBICHUS O TPOUCXOKICHUM U dBoroIK COJTHIIA U
3BE31. DTamnbl )KU3HHU 3BE3]

126

Mneunsiii [TyTe — Hama ["anaktuka. THIBI ranakTHK.
UYEpHBIE ABIPHI B sIIPaxX TaTaKTHK

127
128

Bcenennas. Pacimpenne Beenennoii. 3akon Xa06ma.
Teopus boapuioro B3psiBa. PenukroBoe uznyyeHue

MacmrabHast cTpykTypa Beenennoiil. Meraranaktrka

129

130

131

132

Hepeménnrie mpobiaeMbl acTpOHOMHH

®uznueckuil npakTUkyM 1o teme "HccnenoBanue
MarHUTHOT'O MOJISI IOCTOSHHBIX MArHUTOB" WX
"UccnenoBanue CBOMCTB (heppOMArHETHKOB" HITH
"UccnenoBanue NeUCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy
C TOKOM"

®uznyeckuil MpakTUKyM 1o Teme "H3mMepeHue cuibl
Awmrnepa" win "M3ydyeHre 3aBUCUMOCTH CHIIBI AMIiepa oT
cwibl Toka" uiny "Onpenenenie MarHuTHOM HHIYKIUU Ha
OCHOBE M3MepeHus cuibl Amnepa”

®uznueckuil pakTUKyM 1o Teme "HccnenoBanue sBICHUS

JIEKTPOMArHUTHON MHAYKIMK'" uin "Onpenenenne
WHAYKIHWW BUXPEBOTO MarHUTHOTO MoJIst”

133

134

dusnyeckuii MpakTUKyM 1o Teme "HccnenoBanue SBIeHUs
camouHAykiuu" uian "COopKa MOJICNIN 3JIEKTPOMArHUTHOTO
reseparopa”

®uznueckuil npakTUKyM 1o teme "M3mepenue nepuoaa

CBOOO/THBIX KOJICOAHUN HUTSHOTO U MIPYKUHHOTO
MAasiTHUKOB"

135

dusnueckuii mpakTHKyM 1o Teme "lIpeobpazoBanue
SHEPTrHUH B MIPYKUHHOM MasiTHHKE"

136

137

duzndeckuii mpakTuKyM 1o Teme "MccnenoBanue
MIEPEMEHHOr0 TOKa Yepe3 MOCIIEJ0BATENBHO COSANHEHHBIE
KOHJEHCATOp, KaTyIIKy U pe3uctop" uinn "Hccnenoanue
paboThI ICTOYHUKOB CBETA B IIEMH MIEPEMEHHOT0 TOKa"

Ou3ndeckuii MpakTUKyM 1o Teme "M3ydenne mapameTpos
3BYKOBOW BOJTHBI"

138

dusnveckuil MpakTUKyM 1o Teme "M3MepeHne nokasarens




npenomiieHus crekna” wim "Ilonxydenue nzoOpaxenus B
CHUCTEME U3 IUNIOCKOTr0 3epKaja U JUH3b!"

139

140

dusndeckuil mpakTUkyM 1o Teme "MccnenoBanue
3aBHCHMOCTH (DOKYCHOTO PacCTOSIHHUS OT BellecTBa (Ha
npumMepe xuakux aua3)" win "M3mepenne GokycHOTO
pPACCTOSIHUS pacCEUBAIOIIMNX JIMH3"

dusnyeckuii IpakTUKyM 1o Teme "Habmoaenue
nudpaxyy, HHTepdEepeHINY 1 MOJspu3aly cBera’

141

142

dusuueckuil MpakTUKyM 1o Teme "OnpeaeneHue UMITyIbca
W DHEPTHH PEJSITUBUCTCKUX YacTHIl (10 poTorpadusim
TPEKOB 3apsHKEHHBIX YaCTHI] B MATHUTHOM T10J1€e)"

®u3nyecKkuil IpakTUKyM 1o TeMe "M3MepeHne NoCTOSTHHOM
[Tnanka Ha ocHOBe HccaenoBanus GoTodddexra” umn
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPe3 CBETOIUO
OT HanpsbKeHus"

143

144

dusnueckuii mpakTUkyM 1o Teme "HccnenoBanue crekrpa
Pa3pexKEHHOr0 aTOMAPHOT'0 BOAOPOIA U U3MEPEHHE
noctostHHON Punbepra"

®uznueckuil mpakTukyM 1o teme "HccnenoBanue
paaroakTUBHOTO (hOHA C UCIIOIB30BAHUEM J03UMETpA" MU
"N3yueHue noriolieHus 0eTa-4acTHIl alFOMHUHAEM"

145

146

dusnueckuii mpakTUKyM 10 Teme "HaOsroaeHus 38€31HOTO
HeOa HeBOOPYKEHHBIM TJ1a30M C HCIIOIh30BAHUEM
KOMITbIOTEPHBIX MPUIOKEHUHN AJIs1 OIpeIeICHUS
MOJIOXKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be31s1 CEBEpHOro MOIYLIAPHUS U SIPKUE
3BE3ab1" wu "HaOmronenus B Teneckon JIyHEI, miaHer,
TYMaHHOCTEH M 3BE3IHBIX CKOTICHHI"

O60011eHne u crucTeMaTu3alys 3HaHui. Ponb ¢huzuku n
aACTPOHOMUH B SKOHOMUYECKOH, TEXHOJOTUUECKOH,
COLMAIBHOMN M 3THYECKOH chepax AesITenbHOCTH YeIoBeKa

147

148

O600menune 1 cucremMaTu3anys 3HaHui. Poib u Mmecto
(U3UKU ¥ aCTPOHOMHUH B COBPEMEHHOH HAayYHOH KapTHHE
MHpa

00001eHre U CUCTeMaTH3alusA 3HaHui. Posb husnueckoit




TEOpUHU B (POPMUPOBAHUH MTPEIICTABICHUH O (PU3HUYCCKON
KapTUHE MUPa, MECTO (PU3NUECKON KapPTUHBI MUPa B 00IIIEM
PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TPEICTABICHUN
0 MPHUPOJIE

O000111eHNE U CHCTEMATU3ALMS 3HAHUH 110 TEME

149
"Kunematuka"

150 O0001IeHNE U CUCTEMAaTHU3aLMsl 3HAHUH 110 TEME
"Kunematuka"

151 O0001IeHNE U cCUCTEMAaTHU3aLMs 3HAHUH 110 TEME
" Tunamuka"

152 O0001enre 1 cucreMaTu3anys 3HaHui 1o teMe "Craruka
TBepJoro Tena"

153 O000111eHNE U CHCTEMATU3AIMs 3HAHNUH 110 TeMe "3aKOHBI
COXpaHEHHUS B MeXaHuKe"

154 O000111eHNE U crucTeMaTH3ays 3HaHUi 1o TeMe "OCHOBBI
MOJIEKYJISIpPHO-KHUHETHUECKOH Teopuu”

155 O000111eHNE U CHCTEMATU3ALMS 3HAHUH 110 TEME
"TepmonuHamuka. TermoBsie MalTUHBL"

156 O0001IeHNE U cCUCTEMAaTHU3aLMs 3HAHUH 110 TEME
"ArperatHbie cocTostHUS BerecTBa. dDa3oBwie mepexoap"”

157 O0001IeHNE U cCUCTEMAaTHU3aLMs 3HAHUH 110 TEME
"Onekrpuueckoe nmosue"

158 O0001IeHNE U cCUCTEMAaTHU3aLMs 3HAHUH 110 TEME
"TIocTOSTHHBIN 3MEKTPUUECKUM TOK"

159 O000111eHE U crucTeMaTu3alys 3HaHui 1Mo Teme "Toku B
pa3nuuHBIX cpenax”
O0001IeHNE U cCUCTEMAaTHU3allHs 3HAHUH 110 TEME

160 " "

MarauTHOe Toe

161 PesepBHbIii ypok. O000IIEHNE U cHCTEMAaTH3AIHS 3HAHUH
1o TeMe "DeKTpoMarHuTHast HHAYKIHS"

162 PesepBHblii ypok. O000IIICHNE U CHCTEMaTH3AIMs 3HAHUH
o TeMme "Mexannueckue xkoneoanus"

163 PesepBHblii ypok. O000IIEHNE U CHCTEMAaTH3AllMsI 3HAHUH

1o TemMe "DIeKTPOMarHuTHbIE KosieOaHus"




PesepBHblii ypok. O000IICHNE U cCHCTEMAaTH3AIIHS 3HAHUH

164 " " 1
no Teme "MexaHH4YecKHe M AJIEKTPOMAarHUTHBIE BOJIHBI

165 PesepBHblii ypok. O000IICHNE U cCHCTEMAaTH3AIIMS 3HAHUH 1
o teme "Ontuka"
PesepBHblii ypok. O000IICHNE U cCHUCTEMAaTH3AIIMS 3HAHUH

166 " " 1
o Teme "OcHossl CTO

167 PesepBHbIii ypok. O000IIeHHEe U cucTeMaTH3aIHsI 3SHAaHUH 1
o Teme "KoprmyckynsipHO-BOITHOBO#H Tyanu3m"

168 PesepBHbIii ypok. O000IIeHe U cucTeMaTH3aIvsI 3SHAHUH 1
o teme "®usnka atoma"

169 PesepBHbIii ypok. O000IIeHHe U cucTeMaTH3aIvsI 3SHAaHUH 1
o TeMe "®u3nKa aTOMHOTO Apa U 3JIEeMEHTapHbIX yacTull”

170 PesepBHblii ypok. O000IICHNE U CUCTEMaTH3AIHMS 3HAHUH 1
1o Teme "DIeMeHTHl acTpopu3uKu"

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




YYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOT'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

1. ®wuzmka, 11 xnace/ Kacksaor B.A., O011ecTBO ¢ OrpaHUYECHHOW OTBETCTBEHHOCTHIO
«IPODAY; AximonepHoe obmecTBo «I3marenbeTBo «IIpocBemeHue.

METOINYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

2. KacesHOB, B.A., ®usnka. 10 xmacc. Yriryonennsrit yposens/ B.A. KacesHoB, 3-€ n31.,
crepeorurtHoe. M.: "Ilpocesmenue", 2022, 189 c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. VYuwmremsckuii moprax WwWw.uchportal.ru
2. @ectuBaNb negarornueckux uuei «OTKpbITHIA ypok» http://festival.1september.ru



