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1. HOACHHUTEJIBHAA 3AIIMCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIO)KEHUI M TpeOOBaHUM K pe3ynbTaTaM OCBOEHHMS OCHOBHOW 00pa30BaTelIbHON
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM denepanpbHO padoueit
nporpaMmbl BocnuTanuss v KoHuenuuu npenopaBaHusi ydeOHoro mnpenMera «®Pusuka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpIKAHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKH Y4eOHOro
nporecca, BO3PacTHbIX ocoOeHHocTed oOywaromuxcsa. [Iporpamma mno  Qusuke pgaér
IPEICTaBICHNUE O LEJIX, COAEPKAaHUM, OOIIeH cTparernu OoO0y4eHus, BOCIMTAHUS U Pa3BUTUS
oOyJaromuxcs cpeacTBaMu yueoHoro npeaMera «Pusnka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca Qu3MKK yriiyOJIEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aauul
npodecCHOHATIBPHON OpPHEHTALMK, HalpaBJIEHO HA CO3JlaHHE YCIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI JJIi  NPOJNOJDKEHUs OO0pa3oBaHMs B  OpraHM3alusAX MpodecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATIbHOCTSIM.

B mporpamme mo ¢usuke onpenensioTcs IUIAHUPYEMbIE pe3yJabTaThl OCBOCHHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHo-MeTo10/10rn4eckoil OCHOBOM A1 pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAapPEIMETHbIM U IPEAMETHBIM pe3yJibTaTaM 00ydaroIuxcs,
OCBOMBIIIKX MPOTpaMMy 10 (U3UKE HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus HA YIITyOJIEHHOM
YPOBHE, SIBJIIETCSA CUCTEMHO-AESITEIbHOCTHBIN MMOAXO.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAHUPYEMbIE pe3yNlbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriIyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YIbTaThl IO rojlaM O0yUeHUs;

coJiepkaHue yueOHoro npeamera «Pu3nka mo rogaM o0ydeHus.

[TIporpamMa 1o Qu3MKe HMEEeT NPUMEPHBIH XapakTep M MOXET ObIThb HCHOJIb30BaHA
YUUTEISIMU (PU3UKHU [T COCTABJIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYI0 HWHUIMATUBY YUWUTElIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEajM3alud PA3IMYHBIX METOAMYECKHMX TOIXOIO0B K
npenojiaBaHuio (U3UKKM Ha YriyOlNEHHOM YpOBHE NpPU YCIOBMM COXpaHEHHUs 00s3aTeNbHOU
YacTH COJIEP KaHUA Kypca.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUI, N3y4aeMbIX
XumHel, ouonoruel, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpeAenusio XapakTep M OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHsS KOCMOCa, MOJYy4YeHHsS HOBBIX
MaTepuaioB C 3aJaHHbIMU cBoWcTBaMu. W3ydyeHue UMK BHOCHUT OCHOBHOW BKJaa B
(dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOyuwatomierocs, B (OpMUPOBaHUE
YMEHUH NPUMEHATh HAYYHbIH METOJ MO3HAHUS IIPU BBITOJHEHUH UMH YU4EOHBIX UCCIIEI0BaHUM.



B ocHOBY Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 ITOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEM KypC SABISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fiesioB (PM3MKH, BKIIOUACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoea zenepanuszayuu. B cooTBEeTCTBUM C Hell marepuan Kypca (usuku oObenTuHEH
BOKpPYT (usmueckux teopuil. Bemymmm B Kypce siBisiercss (POpMUpPOBaHHME IPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'YMaHUTapHOTO
noTeHIuana (U3NIECKON HayKu, OCMBICIICHHE CBS3HM PAa3BUTHS (PH3UKU C pa3BUTHUEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO  ypOBHSA
IpernonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTMYECKUX MPUIOKEHUH
U3YyYEHHBIX TEOpUil 1 3aKOHOB. IIpu 3TOM paccMaTpuBarOTCsS Ha YpOBHE OOIIMX MPEICTABICHUN
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPONCTBA, M TEXHOJIOTHH.

Hoea »3rxonocuzayuu peanusyercs IMOCPEICTBOM BBEICHUS HIIEMEHTOB COJAEpIKaHUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PalliOHAIBHOTO MIPHPOJIOTIOIE30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cojepkaHus MPOrpaMmbl 10 (PU3UKE JTOKHO ObITh MOCTPOSHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO Noaxoza. st pusnku peanuzanus 3TUX IPUHIUIIOB Oa3upyeTcs Ha
UCIIOJIb30BaHUU CAMOCTOSATEIBHOTO AKCIIEPUMEHTa KaK IOCTOSHHO JAeMCTBYIOLIEro (axrtopa
yuebHoro mponecca. [l yrmyOn€HHOrO YpOBHS — O3TO CHCTEMa CaMOCTOSTEIBHOTO
YUYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHHUYECKUE OMbITHI IpU
U3y4eHHUM HOBOIO MaTepuasa, JiaboparopHble paboThl M palboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anui GU3nYecKoro rnpaktukyma. B mepBom ciiydae mpakTHKyM
npoBoauTca au6o B koHue 10 m 11 kiaccoB, MO0 mocie MmepBoro W BTOPOro MONYTOAMM B
KaXJ/IOM M3 3THX KjaccoB. BTopoil crmoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTHUKyMa MOHUMAETCsl CAMOCTOSITEIIbHOE MCCIIEI0BaHUE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa 0€3 MOIIaroBO MHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHYECKOTO IKCIEPUMEHTA, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM ITepedHeM. BbIOop TeMaTuku JUist 3TUX BUJIOB YUEHUUYECKHUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHHMKaMU 00pa3oBaTeNbHOIO Ipoliecca UCXOAS U3
O0COOEHHOCTEHl MOYPOYHOr'O IUIAHUPOBAHMA M OCHauleHus kabuHeta ¢usuku. Ilpu sToM
o0ecrieynBaeTcsi OBJaJIEHUE OOYYAIOUIMMHUCA YMEHUSIMH TPOBOAUTH TNpPsSMblE M KOCBEHHbBIE
U3MEpPEHUs, MCCIEeI0OBaHUs 3aBHUCUMOCTEH (M3MYECKHUX BEJIWYMH WU IOCTAaHOBKY OIBITOB IO
MPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PEMICHUIO PAacUETHBIX W KadeCTBEHHBIX 3amad. [lpu aTom
JUI Pacy€THBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/JlaHHOU
¢u3nUecKoil MOJIeNbI0, MO3BOJISAIONINE TPUMEHATh U3YYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jenia Kypca, Tak U MHTErpupys NMpUMEHEHUE 3HAHUW U3 pa3HbIX pasnenoB. [lns
Ka4eCTBEHHBIX 3a/la4 TMPHOPHUTETOM SBISIFOTCS 3aJaHWs Ha OOBsICHEHHE/TpeIcKa3aHne
NpoTeKaHus (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIoLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKkoil MosieNu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpebdoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOTo mporecca Kype (GpU3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
o0miero o0Opa3oBaHUs JTOJDKEH H3ydaTbCcs B YCIOBHAX NpeAMETHOro kabmHera. B kaOunere
GHU3UKH JOIHKHO OBITH HEOOXOJMMOE JTa00PaTOPHOE 00OPYLOBAHUE ISl BHIIOJTHEHHS YKa3aHHBIX
B IIporpamMMme 1o (U3UKEe YUCHHYECKHUX ONBITOB, JaOOPATOPHBIX PabdOT M PabOT MPAaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMmoHCcTpanmoHHOEe  000pyAoBaHHEe (HOPMHPYETCS B COOTBETCTBUU C TMPUHIIUTIOM
MHHUMAJIBHOHM JI0CTaTOYHOCTH M OOECIIEYMBACT IIOCTAHOBKY IEPEUYHCICHHBIX B IPOrpamMMe IO
¢u3MKe KIIOYEBBIX IEMOHCTpPAIMK JUIS WCCIEOBAaHHMSA H3y4aeMbIX SIBJICHUH U IIPOIECCOB,
HIMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PHUMEHEHHH.

JlaGopaTtopHoe 00OpyAOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIIeUMBAETCsl B pacyére OJHOr0 KOMILIEKTa Ha ABYX
oOyuvarommxcs. TemMarndeckne KOMIUIGKTHI JIaOOpAaTOPHOTO OOOPYAOBaHUS MJOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMU U3Y4Y€HUs GU3UKU B 00I1IeM 00pa30BaHUU SABIISIFOTCS:

(dopMupoBaHHE HHTEPECA U CTPEMIICHHUS 00YYaIOMINXCs K HAYYHOMY U3y4YCHUIO IPUPOIBL,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOA€ TMO3HaHHs W (HOPMHUpPOBAHHE
UCCJIEI0BATEIbCKOTO OTHOLICHUS K OKPYKAIOIUM SIBJICHUSIM;

(dopMupoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ysibTara M3Y4EHHs OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTATBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHruEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKUX 3HAHUU H
HaY4YHBIX JIOKa3aTeIbCTB;

dopMupoBaHHE TMPEACTABICHHH O PONM (PUMKU JUIS Pa3BUTHs APYIHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanIbHOM
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOJIrOTOBKA K JaybHeilleMy OOy4yeHHMIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STUX menel oOecrieynBaeTcsl pelieHneM CIEAYIONMX 3a7ad B Ipolecce
n3y4deHus Kypca GU3NKUA Ha YPOBHE CPEHETO 00I1Iero 00pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHUH 00 oO0mMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMEpoBaHUE YMEHUI NPUMEHATh TEOPETHUECKUE 3HAHUS JJIs1 OOBSICHEHUS! (PU3NIECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON )KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIo,
3a7ad, IOAPA3yMEBAIONINX CaMOCTOSITENIbHOE CO3/IaHue (PH3MUECKOW MOJENH, aJleKBaTHOM
YCIIOBHSIM 3aJ1a9H, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3NYECKHMX OCHOB M IPHHLMUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTETIFHOTO ITUTAHUPOBAHHUS W TPOBEACHUS (DU3MIECKHX
OKCTICPUMEHTOB, aHaJM3a ¥ WHTEPIpETalud HHPOPMAIIUHU, OIPENEICHUSI JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHMH NPOEKTHO-HCCIEI0BATENBbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BUTHE UHTEpPeca K chepam mpodhecCHOHATBLHOM ASSTEIHPHOCTH, CBSI3aHHOMN C (PU3HKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrioyOnéHHBIH ypOBEHb H3YyUEHHS
yuebHoro mnpeamera «®Pu3nka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTCs
0o0y4armuMuUcs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEHUaIbHOCTAM (U3HUKO-
TEXHUUYECKOTO MpOoduIs.

Ha wusyuyenme ¢u3ukn (yriayOa€éHHbI ypoBeHb) HAa YPOBHe CpeAHero oo0iero
oOpa3zoBanusi orBoautcsa 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B Hene0), B 11
kjaacce — 170 yacoB (5 yacoB B HeleI10).

[Ipennaraemslii B mporpamme mno Gusmnke nepeyeHsb J1ad0paTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



2. COAEP’ KAHUE OBYYEHUSA

10 KITACC

Pa3znean 1. Hayunblid MeTO/ NO3HAHUS NPUPOIBLI.

®dusuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblil MeTox MO3HaHMS U METOAbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIIepUMEHT U TeOpus B Mpolecce Mo3HaHus Npupoabl. Habmrogenue u 3KCepuMenT B
buzuke.

Crioco0b! u3MepeHus (U3NYECKUX BEIMYUH (QHAJIOTOBBIE U IU(PPOBBIE U3MEPUTEIIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKkux BeInYrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuasbHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeabHasl )KUAKOCTh, UJCANIbHBIN Ta3, ToUeuHbIH 3apsana). ' unoreza. duznueckuii
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponp u mecto ¢u3uku B (HopMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
HPAaKTUYECKOH J1eATENbHOCTH JHOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

W3mepeHne cuiibl TOKa M HaNpsyKEHUS B LENM IOCTOSIHHOIO TOKa HIpPHU IMOMOILU
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMCTBO ¢ LU(ppoBoil naboparopueil no ¢usuke. IIpumepsl n3mepeHus GuU3NYECKUX
BEJIMYMH [TPU MOMOILY KOMIIBIOTEPHBIX 1aTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBukeHue. OTHOCUTEIBHOCTb MEXaHMYeCKoro nswxkeHus. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro MPOEKIMHM Ha OCH CHCTEMbl KOOpPJUHAT.
Tpaexropus.

[Tepememnienue, CKOpoCTh (CpeAHssI CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOpPAMHAT,
CKOpPOCTH, YCKOPEHHS U IMYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX IpaduKu.

CBobosHOe majeHue. YCKOpeHHe CBOOOJHOro mnajaeHus. J[BuxeHue Tena, OpOIIEHHOTIO
MOJ1 YIJIOM K TOPU30HTY. 3aBUCHMOCTb KOOPJIMHAT, CKOPOCTU U YCKOPEHMSI MaTEpHAIbHON TOUKHU
OT BpEMEHH U UX TpapuKu.

KpuBonnHeiiHoe 1BUKEHUE. [[BUKEeHNE MaTepHaIbHON TOUKH 110 OKPY)KHOCTH. YTJIOBas U
auHelHas ckopocTb. llepmon u wacrora obOpamenusi. LlenHTpocTpemutenbHoe (HOpMaibHOE),
KacaTeJbHOE (TaHT€HIIMAILHOE) U TIOJTHOE YCKOPEHHE MaTepHabHOM TOUKH.

TexHuueckue YCTpPOHCTBA M TEXHOJIOTMYECKHE MPOLECChl: CHUAOMETpP, ABMKEHUE
CHaps10B, LIETIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepeJaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, UIUTIOCTPALUS KUHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUSI.

CrocoOBI HCCIIENOBAHNS IBUKECHUN.

Nnmoctpanys NpeAeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanne IBIKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBrkeHus Tenna, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HamnpaBnenue CkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue TyTel, TPACKTOPHl, CKOPOCTEH JIBHMKEHHUS OJHOTO M TOTO K€ TeJa B Pa3HbIX
cUCTEeMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne ycKOpeHUs TpU MOPSIMOJIMHEMHOM PAaBHOYCKOPEHHOM JBHIKCHUU 10
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHUU.

H3mepenue yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

N3ydeHue nBuKeHUs Teaa, OpOLUIEHHOIO FOpU30HTaIbHO. [IpoBepka rumoressl o npsiMoin
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOMW IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TepHoja OOpalleHus KOHUYECKOTO MAasTHHKAa OT €ro
11apaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepuuanbhbie cucteMmsl oTcuéTra. [I[puHINI OTHOCUTEIBHOCTH
[Nanunes. HemneprmanbHbie CUCTEMBI OTCUETA (OMPEIEIICHHE, IPUMEPHI).

Macca tena. Cuia. [lpuHuun cynepno3uuuu cui.

BTtopoii 3akon HeroToHa 117151 MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA /111 MaT€pUaibHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsKeCcTH. 3aBHUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJECHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TJIAHETHI M OT Treorpaduueckoil mupoThl. JIBrkeHHe HEOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIIerocsi ¢ yCKOpeHHUEM.

Cwna tpenus. Cyxoe Tpenue. Cuia TpeHUST CKOJBXKEHUS M CWIa TPEHUS TIOKOS.
Koadduiment tpenus. Cuna cOnpoTUBIEHUS MPHU ABHKEHUU Tella B JKUIKOCTH WU rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.

Hasnenue. ['unpocrarnueckoe nasienue. Cuna Apxumesna.

TexHuueckrne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: TMOJAIIUIHUKHA, JIBUXKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUS TEN B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMaxX OTCUETA.

[IpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX UMIMHIPOB WJIM IIApPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEICHUEM MACCHI TEa
Ha €ro YCKOpPEHUE B HHEPIUAIBLHONU CUCTEME OTCUETA.

PaBeHCTBO cHIl, BO3HMKAIOIINUX B PE3YJIbTATE B3aUMOJEHCTBUS TEI.

N3mMepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUU.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJT TPEHUS NIOKOSsI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIONICH CUIT TP IBH)KEHUU OpycKa [0 HAKIOHHOM MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCUMOCTH BpPEMEHHM JBIKEHHS OpycKa IO HaKIOHHOMH
IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yuenue ABUKEHUSI CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JETKUi OJIOK.

N3mepenune kodddumrenTa TpeHus Mo BEIWYHHE YTIOBOr0 KOd((UIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWXeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHne ABMKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpamaTenbHOE IBHKEHUE TBEPIOTO Tea.
MoMEeHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO Tea.

YcroitunBoe, HeycToiunBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryarble KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBust paBHOBeCHS.

Bunael paBHoBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacy€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMA(b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuke.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMBI MaTepHajbHBIX TOYeK. LIeHTp macc cuctemsl
MaTepuaibHbIX TOYEK. TeopeMa 0 JBMKEHUH LIEHTPA Macc.

HMITynbC CHIIBI 1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTnBHOE IBUKEHUE.

MoMeHT umnysnbca MaTepuanbHOM ToukH. lIpencraBieHne O COXpaHEHMHM MOMEHTA
UMITYJIbCA B IIEHTPAIbHBIX MOJISIX.

Pabora cuibl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpenacraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHIIBL.

Kunernyeckass sHeprus maTepuanbHOM TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUM MaTepUAIbHON TOUKH.

[ToreHnnanbHble M HEMOTEHIMAIBHbIE cuibl. [loTeHnmanbHas sHeprus. [loTeHnuanpHas
SHEprus ynpyro aegopMHpOBaHHOW MpyKUHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTalMOHHOM MoJne. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM I10JI€ OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas CKOpocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI C M3MEHEHHEM MEXaHHUYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPIUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymm s MACANbHOM JKUJIKOCTHM Kak CJEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHHYeCKHEe yCTPOMCTBA U TEXHOJIOTMYECKHE IPOLECCHI: IABH)KCHHE PAKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUIKEHUE.

W3mepeHne MOITHOCTH CHJIBI.

M3MeHeHne >HEepPruy Teja MpHU COBEPILICHUH PabOTHI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy Npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomovl, nPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTU MOJIENU 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CHJIBL.

HcenenoBanue cCoOXpaHEeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenre KNHETHYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEPIUU NPYKUHBI C pabOTOM CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIbI TPEHUS IPU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TepMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MeOopUU.

OCHOBHBIE TOJIOKEHHSI MoOJIeKyJIsspHO-KuHeTndeckoi Tteopun (MKT), ux onsiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTHUIl BellecTBa. MoJenn CTpOeHUsI Ta30B, )KUJIKOCTEN U TBEPABIX TeN U 0OBICHEHHE CBOMCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoragpo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ usmepenus. lllkama temmnepaTyp
enbcus.

Mopens wnaeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOPHUH: YacTHIbl Tas3a
JBUKYTCS XaOTUUYECKH U HE B3aUMOJIEUCTBYIOT IPYT C JPYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpeacTaBieHre U30MPOILIECCOB: H30TepMa,
u30x0pa, n3obdapa.

CBs3p MeEXIy [aBI€HUEM U CpEAHEM KHHETUYECKOW DSHEpPruel IOCTYNaTeNbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYNl HJealbHOro Tra3a (OCHOBHOE YpaBHEHHME MOJIEKYJSIpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3b  aOCOJIIOTHOM  TemMmepaTypbl TEPMOJMHAMHMUYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOU DHEPrUeH MOCTYNATENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKHE TMPOLIECCHl: TEPMOMETp, Oapomerp,
MIOJIy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHULl BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOT0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTe.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PELIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIUIOOOMEHE MEXIy
ropsiuei U X0JIOAHOW BOJOM.

W3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO WCIIONb30BaHHEe MHU(POBOH
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUI s
TEPMOJMHAMMYECKOM CUCTeMbl. BHemHue u  BHyTpeHHuEe napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbI KaK CPEIHHUE 3HAUYCHUS BEJIWYMWH, ONHCHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Havyasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS peflaKcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuAcanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHHH: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTU
OTOM MOJENIM: HHU3Kasg KOHILIEHTpalus 4YacTHLl, BBICOKHE TeMIIepaTyphl. Brlpaxkenue mid
BHYTPEHHEN SHEPIUU OJJHOATOMHOTO MJI€aJTbHOTO rasa.

KBa3zucrarnueckrne u HECTaTUYECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMOANHAMUKE. Beruucienne padboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKON
cucteMbl 0e3 coBepiieHus padoTel. KoHBEKIHS, TETUIONPOBOIHOCTD, H3TyUECHHUE.

KonuuectBo Temnotel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluMBa. Pacuér komuyectsa
TETJIOTHI TIpH Terutonepenaye. [lonstue 00 agnadbaTHOM TMporiecce.

[lepBblii 3ak0H TepMoaMHAMUKU. BHyTpeHHsst sHeprus. KonnyecTBo TemnoTsl u padoTa
KakK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKM i1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMHUYECKON CHCTEMBI IMPOXOIUT EIWHCTBEHHAs aauabdara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOIMHAMUKHU U1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO NEPENATh
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs pUPOIHBIX MTPOIIECCOB.



[Tpunimne! geiicTBus TenmnoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KI1/1. {ukn Kapho.

DKOJIOTUYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBLIX JBHUTrarenei. TerioBoe 3arps3HeHue
OKPYKaIOIle Cpebl.

TexHuueckrue yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJOIWIbHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpaTOPHBIM JBUTATENM, MapoBas TypOWHA, TMOJNydYeHHUE CBEPXHU3KUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIUIOBOIO HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJISl BEIPAOOTKH «TEIUIOBOWY M 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meHenue TemmepaTypsl py aquadaTH4eCcKOM pacIiupEeHUH.

BosaymHoe orauso.

CpaBHEHHE yJIETbHBIX TEIIIOEMKOCTEHN BEILIECTB.

CnocoObl U3MEHEHUsT BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mporiecca.

KommbrorepHbie MOJIENIM TETUIOBBIX TBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

N3mepenne yaenbHOU TeII0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHKS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

N3yueHue B3aMMOCBS3M 3HEPTrUU MEKMOJIEKYJIIPHOIO B3aUMOJACHCTBUSL U TeMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Vcnapenwe wu kureHwe. YenbHas TemioTa
apooOpa3oBaHUsI.

HacebliienHble ¥ HEHachIIeHHbIE Tapbl. KadecTBeHHas 3aBUCUMOCTH IIJIOTHOCTH M
JIABJICHUs HACBHIIIEHHOTO Tapa OT TEeMIIepaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUTICHUS OT JABJICHUS B KUIKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS M OTHOCUTENNbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miaBieHus. Cyoaumanus.

Hedopmaruu tBEpHoro Tema. Pactsbkenue u cxxarue. Casur. Moayne FOnra. Tlpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U TUHEHHOE pacluIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACHIUPEHUS
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHEPTUH B (Pa30BBIX MEPEXOax.

VYpaBHeHHE TEIMI0OBOTrO OanaHca.

[ToBepxHocTHOE HaTsmKkeHHME. KoadduimeHT moBepxXHOCTHOTO HaTshKeHUs. KanumispHbie
saBJeHUd. [aBieHue noj NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHuuyeckue yCTpOMCTBA U  TEXHOJOTMYECKHE MPOIECChl: IKUIKUE KPUCTAIUIBL,
COBpPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>KEHHOM JaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

Kanunnsipuele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CrniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUs KPUCTAITIMYECKOTO BELIECTBA.

Bunsr nedopmaruii.

Hab6nronenue mansix aedopmMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

W3mepenue yaenbHOU TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

W3mepenne abCoM0THOM BIIaXKHOCTH BO3AyXa U OLIEHKA MAcChl MapOB B IIOMEIICHUU.

N3mepenue ko3 duirenra moBepXHOCTHOTO HATSHKEHHUS.

Nzmepenue moxayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeOopMaliK pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OneKTpu3anus Tel U e€ MpOsIBICHUsA. DJIEKTPUUYECKUN 3apsan. J(Ba BUAA 3IEKTPUUYECKUX
3apAnoB. [IpoBOAHMKM, NUAIEKTPUKHA U TOJYIPOBOJHUKH. DJIEMEHTAPHBIM 3IEKTPUUYECKUI
3apsd. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsija.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3aKoH KyioHa.

OnekTpuueckoe nose. Ero neiictBue Ha 31eKTpUUYECKUe 3apsi/ibl.

Hampsoxk€aHnocTs  dekTpudeckoro mojs. [IpoOHbid 3apsn. JluHuM HanpsoKEHHOCTH
ANeKTprudecKkoro nosst. OHOPOIHOE FNEKTPUUYECKOE TOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[TorenunanpHass  dHEprus  3apsga B DJEKTPOCTAaTHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOro Mouid. CBsA3b HANpsDKEHHOCTH IMOJII M PAa3HOCTH IMOTEHIMANIOB IS
AIIEKTPOCTATUYECKOTO MOJIsI (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CynepHO3ULIUH SJIEKTPUUECKUX MOJEH.

[Tone ToueuHoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6béMmy mapa. Ilosme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KaprrHbl mMHUI HANPS/)KEHHOCTU ATUX TOJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECUS 3apsI0B.

JINDIIEKTPUKN B DJIEKTPOCTaTUYECKOM MToJIe. J{ManeKTpuyecKas IpOHUIIaeMOCTh BEIIECTBA.

Konnmencarop.  DieKTpOEMKOCTh  KOHACHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpA.

[MapayutenbHOEe  COCMUHEHWE  KOHIEHcAaTOpoB.  IlociemoBarenbHOE — COSMUHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

JIBr>KeHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuYecKkrne yCTpPOMCTBA M TEXHOJIOTHYECKHE MPOIECCHI: AJIEKTPOCKOMN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3€MJICHHE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau 1e
['paada.

Hemoncmpayuu.



YCTpolcTBO ¥ MPUHIUIT JEUCTBUSA SJIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JIE 3apsSKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B JIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

YCTpolCTBO U IEMCTBHE KOHJAEHCATOPA ITOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apsHKEHHOT0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiKka KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padomot, nPAKMUKyMm.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habnronenue npeBpallieHusi 3HEPTUU 3apsSXKEHHOTO KOHJIEHCATOPA B SHEPIHUI0 M3ITYUYECHHS
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LEMHU, COIEpHKAIIECH KOHAEHCaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANpsDKEHUS) TMPH  MOCIEAOBATEIbHOM
COEMHEHUU KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannbwlit IneKmpudecKuii mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYciioBUS  CyIIECTBOBAHMS IOCTOSIHHOTO AJIEKTPUYECKOTO TOKAa. VICTOYHHMKM TOKAa.
Hanpsokenne U u DZIC €.

3akoH OMa JJid y4acTKa LEeMH.

DJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJHMKA OT €ro JUIMHbI WU IUIOIIAJAM IONEPEYHOI0 CEYEHHUs. YIEbHOE CONMPOTUBIICHUE
BEIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—JIenna.

MOIIHOCTB 3JIEKTPUYECKOrO TOKA. TermoBas MOIIHOCTb, BhIAEIsIEMas Ha pE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBIEHHME HMCTOYHHMKA ToOKa. 3akoH Owma 1isd TOJIHON
(3aMKHYTOM) 27eKTpruecKoi renu. MoiHocTh ncTouHNKa Toka. KopoTkoe 3aMbIkaHue.

KonpaeHncarop B 1enu nocTOSHHOTO TOKA.

TexHU4YeCcKne YCTPONCTBA W TEXHOJIOTMUYECKHE TIPOIECCHl: aMIEpPMETpP, BOJIBTMETP,
peocTar, CYETUHUK IEKTPUUECKOU SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa ¥ HAPSDKSHHS.

UccnenoBanue 3aBUCMMOCTHM CHJIBI TOKa OT HaNpsKEHUS I8 PE3UCTOpa, JIaMIIbl
HaKaJIUBaHUs U CBETOIMOJIA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIATU
MIOINIEPEYHOT0 CEUYCHHS U MaTepraa.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHBIICHHS TPU TOCTOSSHHOM
HaIpsKEHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaIbBAHUYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO COTPOTUBIICHUS.



Cnioco0OsI coeHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH NOTEHLIMAIOB MEX]Y MOJIFOCAMH MCTOYHUKA TOKA OT CHIIBI TOKA
B LIEIIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npAaKmMuKym.

HccnenoBanre CMEIAaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHS! TIPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT HAIIPSDKEHUS U1 JIaMIIbl HaKaJIUBaHMsL.

YBenuueHue npezenia u3MepeHus amrnepMmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX]Y MOJIOCAMH UCTOYHUKA TOKA OT CHIIBI TOKa
B LICIH.

HccnenoBanue 3aBUCMMOCTH OJIE3HOM MOIIIHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OJleKTpUYecKasi MPOBOAUMOCTh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAS MPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TeMIEepaTyphbl.
CBepXnpoBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHas MPOBOAUMOCTH MOJIYNPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAs TUCCOLMALMS. DJIEKTPOIU3.
3axonbl Dapazest 1U1sl 3JIEKTPOIU3A.

OneKkTpuyeckuii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM paspsl.
Pasznuynble THIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuueckue yCTpOHCTBa U IMPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, 3JEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJIOB OT TEMIIEPATYpPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa dapazes.

HckpoBo# pa3psa v NPOBOAMMOCTD BO3AYXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (u3mueckux BenuuuH. OlleHKa TpaHuIl
MOTPEUIHOCTEM.



[IpoBeneHNEe KOCBEHHBIX HM3MEPEHUM, WCCICNOBAaHUM 3aBUCUMOCTEH  (DU3UUIECKUX
BEJIMYMH, MPOBEPKA MPEATOKEHHBIX THMOTE3 (BHIOOP M3 paboT, OMUCAHHBIX B TEMAaTHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHsA B 10 kiacce OCyLIECTBISIETCS ¢ YYETOM
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OWOJIOTHH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmusie noHAmMUA, C6A3aHHbIE C USYUCHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHNE, MO/ICIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIIHHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peEIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkusa, mapabona,
runep6ona, ux rpaduku u cBoiicta. Tpuronomerpuyeckue GyHKIMN: CHHYC, KOCUHYC, TAHT€HC,
KOTAQHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M HMX MPOEKIUMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalollel  cpeabl,  yTUIM3anus
OMOOPraHMYECKOTO TOIUTMBA JUISl BBIPAOOTKU «TEIJIOBOM» M AJIEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHas Macca, MoJy4yeHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KHUAKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJUIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAINS, TAIbBAHUKA, YJICKTPOHHAS] MUKPOCKOTIHSI.

T'eozpaghusa: BnaxxHOCTh BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKECHHUM C UCIIOIIb30BAHUEM MEXaHH3MOB, YUET CyXOro U
JKUJIKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMU (KPOHIITEHH, pemeérdyarsie
KOHCTPYKIIMH ), UCTIOIh30BaHUE 3aKOHOB COXPAHEHHUs MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CropaHHs, MapoBas TypOWHa, OBITOBON XOJOAWIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMM,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30pA3PSAHBIC JTAMIIBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaJTbBAHUKA.

11 KIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3anMoseiicTBre MOCTOSHHBIX MarHWTOB W INPOBOJHHUKOB C TOKOM. MarHuTHOe MoJie.
BekTop marHuTHON MHAYyKIMH. [I[puHIMN Cyniepno3niiuy MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WHIYKIIHAH.

MarHuTHOe 10Jje NMPOBOJHUKA C TOKOM (TIPSMOrO MPOBOJHUKA, KaTYIIKH M KPYroBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, e€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JIBHKEHHE 3apsSKEHHOW 4YacTHUIbI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

MarunuTHOe nosie B Beuiectse. @eppoMarHeTUkH, mapa- u AuaMarHeTHKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOM, YyCKOpUTEIn
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapruHa /AMHHMH MHAYKUMM MarHUTHOIO IO IOJIOCOBOTO M IOJKOBOOOPAa3HOIo
IIOCTOSIHHBIX MarHuTOB.

KaptuHa nuHUN MarHUTHOM MHIYKIMM MOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Amniepa.

[HerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

HaOnronenue 1BUkKeHUs ydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3IIEKTPOM3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuKym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA IIOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuinbl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHYKIIUM HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. Dnekmpomaznumnas uHOYKUUA.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOok BekTopa MarHuTHOM MHAyKuuMu. DJC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuUUecKoe IOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylika HWHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykiuu. JIC caMOMHAYKIINH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAS IIeub,
COJICHOMJI, 3aIMTA OT 3JIEKTPU3ALMH TN IIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 37€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanue 3aBucumoctd DJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHUS] MarHUTHOIO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIFIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHTYKIIUH.

Hccnenosanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW HHAYKIIHH.

Omnpenenenne MHAYKIMA BUXPEBOIO MAarHUTHOTO MOJIS.

HccnenoBanue sBJIEHUS CAMOUHTYKIUH.

COopka Mo/ieNr AIEKTPOMArHUTHOTO T€HEpATopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOAHBIE KOIEOAHHUS.

['apmonnueckue  konebanus. KunemaTnueckoe M JAMHAMUYECKOE  OIMMCAHUE.
DHepreTuyeckoe OmnucaHue (3aKOH COXpAHEHHUS  MEXAaHWYECKOW »Hepruu). BriBojg
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKHX KoJeOaHMi W3 HMX OSHEPreTHYecKoro u
KMHEMaTU4YECKOTO OIIMCAHMUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNM MCXOAHOW BEJIIMYMHBI C
aMIUIUTYIaMU Kosie0aHuil €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasTHUKA. [leprnos cBOOOAHBIX KOJICOAHUH PYKMHHOTO MAasITHUKA.

[TonsTe o 3aryxarommx KosneOaHusix. BoiHykneHHsle konebGanusi. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: METPOHOM, Yachl, Kayelu,
MY3bIKaIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

Habumronenne He3aBUCHMOCTH ITepHOJia MaJIbIX KOoJIeOaHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXamuX KOJIeOaHUH W 3aBUCUMOCTH TIEPHOa CBOOOTHBIX KOJICOAHUI
OT COMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a HAa MAaCCUBHOM MpPYXHHE C IIeNbI0 (OPMUPOBAHUS
IpeJICTaBICHUN 00 neaqbHON MOJEIN PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs YPHEPTUH MPH KOJIeOaHHUIX Tpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JIBM)KEHUS Tejla B X07ie KoeOaHui Ha yIIpyroM MoBece.

N3yueHue ABMKEHUS HUTIHOTO MAasTHHUKA.

[TpeoOpazoBaHue 3HEPTHH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaONINX KOIeOaHUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnsle Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJ€ATHHOM
kosneOaTesibHOM KOoHType. Popmyna Tomcona. CBs3b aMIUIUTYIbl 3apsia KOHJAEHCATOpa C
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJebaTeTbHOM KOHTYpE.

3aryxamolue 3JeKTPOMarHuTHble Kosie0aHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

ITlepemeHHBIIT TOK. MOIIHOCTH NEPEMEHHOIO0 TOKA. AMIUIUTYAHOE U JEHCTBYIOLIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHHS TIPU Pa3IndHON popMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHycongalbHbIA IEPEMEHHBIN TOK. Pe3uCTOp, KOHIEHCATOP M KATYIIKAa UHAYKTUBHOCTH
B LIENIY CUHYCOUJAJIIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHui.

Wneanbublii Tpanchopmarop. [IponsBonacTBo, mepenaya U noTpeOiIeHUe IEKTPUIECKOM
SHEPIHH.



OKOJIOTUYECKME PHUCKHU IIPU MPOU3BOJCTBE JJIEKTPOdHEpruu. KynbTypa MCHOIb30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPaTOp IEPEMEHHOI0 TOKA, JINHUU JIEKTpoIIepeiad.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX 3IEKTPOMAarHUTHBIX KOJIEeOaHUH.

Monenb 371eKTpOMarHUTHOTO TeHepaTopa.

BriHyXIeHHBIE CHHYCOHIATbHbIE KOJIEOaHUS.

Pe3ucrop, kaTylka HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu nocienoBaTenbHOM COCIMHEHUHM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopA.

YCTpORCTBO M IPHHIIAIT ACUCTBHS TpaHCcHopMaTopa.

Mogenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 MOCIe0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTyILIKY U PE3UCTOP.

HaOGnroneHue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUSA HX paclpocTpaHeHus. [lomepedynsle M IpoAosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHMs U AjduHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, [PEIOMJIEHHME, IOJISIpU3aLus,
uHTEephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeJeBUICHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEJIbI.

TexHnuecKkue yCTpoMCTBa M NMPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TENeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoOCTpaHEHHE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromieecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabmoneHue oTpaxeHus U NPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKYCTHUYECKHI pe3oHaHC.



CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

HabmiogeHne cBs3M T'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTON
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMAarHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPadUOIECTOBOTO U3TyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamMosMHENHOE paclpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHsl cBeTa. [locTpoenune H300pa’keHUN B IJIOCKOM
3epkane. Cepudeckne 3epkaia.

[Ipenomnenune cBera. 3aKOHBI MPEIOMJICHHS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npesnomieHuss. OTHOCUTENbHBIM MOKa3aTelnb MpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0Je MOHOXPOMATHYECKOTO CBETa YEpe3 IpaHully pasjesa
JIBYX ONITUYECKUX CpE.

Xon myueit B mpusme. ucnepeust ceera. ClioxkHBIH cocTaB Oenoro cera. Llger.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobupatomue W paccewBaroniye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHUYECKasi CHUJIa TOHKOHM JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH cepudecKkoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO I10Ka3aTeNs MPEIOMIICHHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JTMH30M.

Xox ny4a, IpOUIEALIEro JIMH3Y 0]l TPOU3BOJIbHBIM YIJIOM K €€ IJIABHOM ONTHUYECKOU OCH.
[TocTpoenue n300pakeHU TOYKK U OTpe3Ka MPSIMOU B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3AaX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspermatomnias cnocoOHOCTh. ['71a3 Kak onTHYecKast CUCTEMA.

[Tpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas onrtuka. WHrepdepenius cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB M MHHHUMYMOB B HWHTEpP(QEpEHIMOHHON KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepsl Kiaccu4ecknX HHTEP()EPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpaxiuuonnas pemérka. YcioBue HAOMIOACHHUS TIJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

ITonsipuszanus ceera.

TexHuueckue yCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
dboroanmapaT, MHUKPOCKOI, TMPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TUPaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeloMIIEHUS CBETA.

Habmtoienne noaHoro BHYTpEeHHEro oTpakeHus. Mojienb cBeToBOA.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB YepPe3 IJIOCKONAPAIIENIbHYIO TUIACTUHY U TPU3MY.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue naTepdepeHinm crera.



HaOnroneHue 1BeTOB TOHKHX TUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimoOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habumronenue nonspusanuu cBera.

[TpuMeHeHne TOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HANPSHKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

M3mepenue nokasaTess NpeoMIICHHs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO PAcCTOSTHHSI OT BELIECTBA (Ha MPUMEPE KHUIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3bI.

[Tony4yenue n300paxkeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKONMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOSpU3alUH CBETA.

W3yueHue noasipu3aluu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne nHTepHEpEHINH Ja3epHOTO U3TYICHUS Ha JBYX IIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PppakMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHsT CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielUAJIBLHONH T€OPUU OTHOCUTEIbHOCTH.

['paHuLibl IPUMEHUMOCTH KJIacCUUeCKOM MexaHuku. IlocTymarel cnenuanbHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMelJIeHHE BPEMEHU U COKpalleHue
JUINHBI.

OHeprusi U UMIYJbC PEAATUBUCTCKON YaCTUIIBI.

CBsI3b MacCCHI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUYeCcKne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHTENH 3apsHDKEHHBIX YacTHULL.

Y4eHnueckuil SKCIepUMEHT, Ja0opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpadusmM TpeKoB
3apsHKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKynapno-6011060it oyanusm.

PaBHOBecHOE TeMIOBOE W3JIy4YeHHE (M3IIyYeHHE aOCONIOTHO YEPHOrO Teja). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otosdpdext. Onbitol A. I'. Cronerosa. 3akoHbl poTtodddexra. YpaBHeHHEe DHUHIITEHHA
st potordexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO MOTJIOMIAIOIIYI0 U
abCcoOTHO oTpaskatollyto noBepxHocth). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa yactull. Bonnbl ne bpoits. JnvHa BosHbl ne bpoing u pasmepsl
obnmacTu  JOKaNMM3alMK  JBIDKYIIEHCS  dYacTuilbl. KopmycKymsipHO-BONHOBOM  JTyalU3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIAX.

Crnemnuduka n3mepenuii B Mukpomupe. CooTHOIIEHUsT HeonpeaenéunocTen [ elizenoepra.

TexHuuyeckue ycTpolcTBa M TEXHOJIIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTuuK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBELIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossaHOM [Inanka Ha ocHOBe rccnenoBanus hotodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHHUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [imaneraprast Mmoaens atoma Pesepdopra.

[Tocrynarer bopa. M3nydenue u morsiomieHrne (OTOHOB MPH MEPEXO0Je aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEprUU aTOMa BOJOPOA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaINU3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpeznenenne IJIMHBI BOJHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HabGmronenue nuHeRvyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOI'O BOJOPOJA U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. @usuxka amomnozo A0pa u 31eMeHMAPHLIX YaACmuy,.

Hyxnonnas moxens simpa ['eiizenbepra—MBanenko. 3apsn sapa. MaccoBoe 4mciio sipa.
N3oTomnsl.

PagmoaktuBHOCTE. Anba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4eHue.

3aKOH paguOaKTUBHOro pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBolcTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BiausiHue painoakTUBHOCTH Ha KHUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegexT macchl sipa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SnepHbie peaktopbl. IIpoGiemsl
YIOPABISIEMOTO TEPMOSIAEPHOIO CHUHTE3a. OKOJOTUYECKHE aCHEeKThl pPa3BUTUA  SAEPHOU
SHEPTeTUKHU.

MeToapl perucTpaIuy U UCCIIeI0BaHMS JIEMEHTAPHBIX YaCTHII.



DyHIaMeHTAIbHBIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI U JeNTOHBI. [IpeacraBienue o
CranpaptHoil Moaenu. KBapk-TitooHHast MOJENb apOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBo ¢puznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOHWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
SJCpHBIA  PEaKTOp, TEPMOSICPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

HccnenoBanue TpekoB dacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTHI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuu. IIpuknagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKUA Ui OOBSCHEHHS MPUPOIBl KOCMHUYECKHX
00BEKTOB.

Metoabl acTpoHOMHUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paanoTeNeCKOMbl, BHEaTMOC(hepHast acTpOHOMHUSL.

Bun 3B€3anoro Heba. Co3Be3ausi, ApKue 3BE3/bl, INIAHETHI, UX BUJUMOE ABUKECHHE.

ConneuHas cucrema.

Connue. Conneunas akTUBHOCTh. McTtounuk sneprun ConHia v 3BE31.

3BE3/1b, HX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpaJbHBIA Kilacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM 1OCJIEI0BATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTh» JJIs
3BE3]] TIJIABHOW IOCJIENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOIOLMH COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenue u neuxxenue Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiku u kBazapel. YEpHbIE ABIPHI B sApaxX rajlaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonbuioro B3peiBa. PennkToBOE N3IIyYEHHE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJIa30M €  HCHOJIb30BAHHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UIs OIpelesieHUs] IOJIOKEeHUsI HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11si CeBEpHOT0o MOMyLIapus U IpKue 3BE3/IbI.

Habmonenus B Teneckon JIyHbl, IUIaHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUM.

Du3nYecKU NPAKTUKYM.

Crioco6b! n3MepeHus (PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeaudyuH. OleHKa TIpaHUI
IIOTPELIHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUYECKHUX
pasnenax «Y4eHUYECKUH IKCTIEPUMEHT, JJa00paTOPHbIE paOOThI, TPAKTUKYM»).

O0o0maroniee NOBTOpPeHUE.

OO6oOuieHne W cUCTeMaTH3alMsl  COJIEpKaHMs — pas3zieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHieIUaNbHON TEOpUU OTHOCUTENbHOCTHY», «KBanTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKH.

Ponp ¢u3mku u acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIUATBHONH H
STUYECKON cdepax [eATeNbHOCTH YelOBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMHCATEIbHOW, CHCTEMaTHU3UPYIOLIEH,
OOBSICHUTEIBHOM M MMPOTHOCTHYECKON (DYHKIMIA (prusrueckor Teopuu, poib HU3NIECKON TeOpUn
B ()OPMUPOBAHUU TPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UUYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUHN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puszuku yriayoaéHHOro ypoBHs B 11 Kilacce oCymiecTBIseTcs ¢ y4EToM
COJICPIKATEBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmuvie nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, (Qu3MUeckas BEIMYWHA, 3aKOH, TEOpHs, HaAOIIOJCHUE,
OKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTETHHBIC
npuOopsI, U poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHUI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpBl M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naku mo100us TPEYroIbHUKOB, OMPEeIeHNE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Te.

buonozua: snektpuueckue SBICHHUS B KUBOM NpUpoJE, KoieOaTeNbHbIE ABM)KEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHEPIHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpeabl, YJIbTPa3BYKOBas JHArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAJIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

T'eozpaghusn: mMarHuTHBIC TIOMIOCA 3E€MIIH, 3aJIe)KW MArHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMEHEHNE TOCTOSHHBIX MarHUTOB, AJIEKTPOMATHUTOB, AJIEKTPOABUTATENb
Sxobm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH D3JIEKTpoIiepenad,
QJIGKTPOJIBUTATENb, pajiap, pPaTUONPUEMHUK, TEIIEBU30p, aHTeHHa, TeinedoHn, CBU-mneus,
yIbTPa3ByKOBasi JMArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJOKOHHAs OMNTHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsi JHEPTeTUKA U HKOJIOTMUECKUE aCTIeKThI
€€ pa3BUTHSL.



3.JIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOTro mpeamera «DHU3UKay J0JDKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAlMi, IO3UTUBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM pOCCHiIlCKOro oOIiecTna,
pacuIpeHre XU3HEHHOTO ONbITa M OIbITAa JESITEIHHOCTH B IMPOLECCE PeaTn3aldid OCHOBHBIX
HaNpaBJICHU BOCIUTATEILHON AEITETHHOCTH, B TOM YHCIIE B YACTHU:

IPasKAaHCKOr0 BOCIIMTAHUS:

e Cc(hOPMHUPOBAHHOCTD TPAXKIAHCKOW MO3MLIMU OOYYalOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [PUHATHE TPAAULIMOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTHYECKUX U JEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX TPAXKAAHCKOTO OOIIECTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHOI OpraHu3aluu;

® yMEHHE B3aUMOJICHCTBOBaTh C COLMAIbHBIMU WHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKLIMSAMU U Ha3HAYEHUEM;

® TOTOBHOCTb K F'YMaHUTapHOH U BOJIOHTEPCKOH J1€ATETLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM Ipa)1aHCKOW UAEHTUYHOCTH, IATPUOTU3MA;

® [[EHHOCTHOE OTHOILIEHHE K IrOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCHMCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBEJCHHUS;

e CHocOOHOCTh OLIGHUBaThb CHUTYallMl0O W MPUHUMATh OCO3HAHHBIE PELICHMS,
OPUEHTHPYSICh HAa MOpAaJIbHO-HPABCTBEHHbIE HOPMBI M IICHHOCTH, B TOM YHCIIE B
JIESITETbHOCTH YYEHOTO;)

® OCO3HAHME JUYHOI'O BKJIaJa B IOCTPOCHHE YCTOMYUBOrO Oy IyILEro.

ICTETHYECKOr0 BOCTIMTAHUS:

® DOCTETHYECKOE OTHOIIEHWE K MHUpY, BKJIIOYAsh ACTETHKY HAaydYHOTO TBOPYECTBA,

npucyIero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

® UHTEpeC K pa3uyHbIM cdepam MpodhecCHOHAIBHOW IeSTeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIM BHIOOP OymymIeit
npodeccuu 1 peaTu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHEI,

® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (U3UKU
Ha MPOTSHKCHUHU BCEH KHU3HU.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

e c(hOPMHUPOBAHHOCTD HKOJOTHYECKOW KYJIBTYpBI, OCO3HAHHE TIO0AILHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® IUIAHMPOBAHHME U OCYLIECTBIEHUE JACHCTBUN B OKPYXKAIOWIEH Cpelle HA OCHOBE 3HAHUS
1eJel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

® pacHIMpeHHe OIbITa JEATEIBHOCTH HKOJOTHYECKOW HAMpaBICHHOCTH Ha OCHOBE
UMEIOIUXCs 3HAaHUM 10 (pU3HKe.



HECHHOCTH HAYYHOI'0 MO3HAHHUA:

C(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUYCHUS
(GU3UKKM  OCYIIECTBJIATh  MPOEKTHYIO M MCCIIEJOBATENIBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIEe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTYaIM3UPOBATH MPOOJIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

ONPENENATh eI AEITEIBHOCTH, 3a1aBaTh [1APAMETPbl U KPUTEPUU UX JTOCTUKECHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYHMS B PAacCMaTPUBACMBIX (DHU3MUYECKHX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS NpoOJeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OLICHUBATh PUCKU IOCIEACTBUN JEATEIBHOCTH;

KOOPJWHUPOBATh W BBINOIHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBLle uccienoBaTelLCKHE AeiiCTBHSA .

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATUSIMU U METOaMH (pr3uIecKon
HAYKU;

BJIQJICTh HABBIKAMH Y4YCOHO-UCCIICOBATEIBCKON W IPOCKTHOH JEATCIILHOCTH B
obmact (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHbHOMY TOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NISCKOr0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOHOB IIO3HAH,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIINH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX CHUTYAIHSIX, B TOM YHCIIE IIPU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBSI3M WM aKTyaJIM3WPOBATh 3aJlady, BBIJIBUTATh
runore’y e€ pelleHus, HaxOOuThb apryMeHTHl i1 JI0Ka3aTelbCTBa CBOMX
YTBEPXKACHUI, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7auyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHECHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4i B 00pa30BATENbHOMN JEATEILHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT,

YMETh MePEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTUUYECKYIO 001aCTh KUZHEAEATEIbHOCTH;
YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIJIBUTATh HOBBIE WJICH, TIpeJIaraTh OPUTHHAIBHBIC TOXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.



Patora ¢ undopmaunmeii:

BIQZICTh HABBIKAMM TIOJIy4eHHS HMHGOpPMAuHu (QHU3UYECKOTO COJACPKAHUS U3
HUCTOYHHUKOB PpAa3HbIX THIIOB, CaMOCTOATENBHO OCYIIECTBIATH IOWUCK, aHAaJu3,
CHUCTEMATH3allMI0 W HMHTEPIPETAUUI0 HHPOPMALUU PpaA3IUYHBIX BHIOB U  (HOpM
Ipe/ICTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIINH;

UCTIOJIb30BaTh CpeicTBAa MH()OPMAIIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTMH B
pELICHNH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3alMOHHBIX 3aJad C
coOmofieHeM TpeOOBaHMH  J>PrOHOMUKH, TEXHHKH O€30IMacHOCTH, T'HTHEHBI,
pecypcocOepexeHHs, NPaBOBBIX M JITHYECKUX HOPM, HOPM HH(OPMAIMOHHOU
0€30I1aCHOCTH;

CO37aBaTh TEKCTHl (PU3MYECKOTO COACPKaHHMA B PA3IMYHBIX QopMmarax ¢ Y4€Tom
Ha3HAueHUs MHPOPMALMU U IEIEBOM ayIWTOPUH, BBHIOMpAas ONTUMAIbHYIO (Gopmy
IPE/ICTaBICHUS U BU3YaTH3aLIH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYILECTBIIATh OOIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM IEATEIBbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd ¥ CMATYATh KOH(IUKTHI;
pa3BEPHYTO M JIOTMYHO M3J1araThb CBOIO TOUKY 3PEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOW U MHAMBUAYAJIbHON pabOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JEHUCTBUN C y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaX/10T0 WIEHAa KOJUIEKTUBA,;

IPUHUMATh LIEJIM COBMECTHOM JESTEIIbHOCTH, OPraHU30BbIBAaTh U KOOPAUHUPOBATH
JEUCTBUS N0 €€ JOCTH)KEHHIO: COCTAaBJIATH IUIAH JEWCTBUM, PACHPENESATb POJIA C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLIEHMBATh KAyeCcTBO CBOEr0 BKJaJa M KaXJOr0 YJYacTHUKAa KOMaHJIbl B OOIIUI
pe3yibTarT Mo pa3paboTaHHBIM KPUTEPUIM;

IpeJiaraTb HOBBIE ITPOEKTHI, OLIEHUBATh UJEU C MO3UIMY HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MTO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3IMYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATEIBHYIO JIEATEILHOCTh B 00J1aCTH (DU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITH IUIaH PEIICHUs] pAaCYETHBIX M KAUECTBEHHBIX 3aj1ay, IUIaH
BBITIOJTHEHUS MIPAKTUYECKOW PabOThl ¢ YyUETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNI;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacIMpsTh paMKH y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €T0, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pEILICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO M TIPOSBICHHUIO JPYAWIIMU B 00acTd (HHU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.



CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LCIIIM;

BJIAJCTh HABbIKAMM II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKECHUIO;
IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB IEATEIbHOCTH;
NpUHUMATD ce0sl, TOHMMAast CBOU HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApIyMEHTBI APYIUX IIPU aHAIU3E PE3YJIBTATOB JEATEIbHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTrUX HA OLIMOKH.

B mporecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrPaMMbI MO (DU3HKE IS
YPOBHS CpeHero ooiiero o0pa3zoBaHus y 00y4yarolUXcs COBEPUICHCTBYETCS IMOLMOHAIBHBIH
WHTEIJIEKT, MPEANoIaralonuii chopMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CHOCOOHOCTH IOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHME, BUJETh HANpPAaBJICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOU cdepsl,
OBITH YBEpEHHBIM B ce0€;

CaMOpEeTyJIMpOBaHMsl,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yYMEHHE  INPHHUMATh
OTBETCTBEHHOCTh 3@ CBOE  IIOBEJCHHE, CHOCOOHOCTh  aJalTUPOBAaThCA K
SMOIMOHAIBHBIM U3MEHEHHUSM H POSIBISTh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIUH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXY,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHCTBOBATH, UCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
AMITATUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHAILHOE COCTOSIHUE APYTHX,
YUYUTHIBATh €r0 TIPH OCYIIECTBICHUH OOIIEHHs, CIIOCOOHOCTh K COYYBCTBHIO M
CONEPEIKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAaUBaTh OTHOLIEHHS C
JIPYTUMH JTIOBMH, 3200THTHCS, TIPOSIBIISITH HHTEPEC U Pa3pelIaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

NOHMMATh POJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLMAJIBHOM M 3THYECKON chepax AesTeTbHOCTH YeJIOBEKa, Pojib U MECTO (pU3MKH B
COBPEMEHHOM HAay4YHOU KapTHHE MHPA, 3HAYCHUE ONUCATEIbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKIMH (u3nyecKoit
TEOPUH — MEXAHHMKH, MOJEKYJISAPHOW (PU3MKH U TEPMOJIMHAMMKH, POJb (hrusnyeckon
TEOpHH B (POPMUPOBAHUU NPEACTABICHUN O (PU3NUECKON KapTHHE MHPA;

pa3nnyarth yCJIOBUS NPUMEHHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(sIBNIEHMIT): MHEpLMANIbHAS CHCcTeMa OTCUETa, a0COIOTHO TBEPIOE TENI0, MaTepHaIbHas
TOYKa, PABHOYCKOPEHHOE JBW)KEHHE, CBOOOJHOE TMaJeHue, aOCOJIOTHO YIpyras
nedopmarusi, abCOTIOTHO YIPyroe M abCONIOTHO HEYIMPYroe CTOJIKHOBEHHSI, MOJICIH
rasa, >KUIKOCTH M TBEPAOro (KPUCTAJUIMYECKOIO) Tela, WACaJbHBIN ra3, TOYCUHBIN
3apsill, OJHOPOIHOE IEKTPUUYECKOE I10JIE;



pa3nuyarh YCJIOBHUS (TpaHMIbI, OONACTH) NPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
HCIIOJIb30BaHUs YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXAHWYECKHE IPOLECChl M SBIEHUSA, MCIIOJIb3Ys
OCHOBHBIE TIOJIOXKEHMSI U 3aKOHBl MEXaHUKH (OTHOCUTEIBHOCTb MEXaHUYECKOI'O
JBWDKEHUS, (POpMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBIKEHUS, MpeoOpa3oBaHuUs
[amunes nns  CKOPOCTM M IepeMellleHus, 3akoHbl  HplooToHa, mnpuHUUD
OTHOCUTENIBHOCTH ['anuiies, 3aKOH BCEMMPHOIO TATOTEHHS, 3aKOHBl COXPaHEHUS
UMITYJIbca M MEXaHWYECKOM DJHEPruM, CBs3b pabOThl CHUJIBI C HW3MEHEHHEM
MEXAHUYECKON 3HEpPIruM, YCIOBMSI paBHOBECUS TBEPAOrO Tena), IpU 3TOM
UCIIOJB30BaTh  MAaTEMaTU4YECKOE  BBIPAXCHHE  3aKOHOB,  YKa3blBaTh  yCIIOBHS
IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeodpazoBaHuil ["anues, BTOPOro U TpeThEero
3aKOHOB HbIOTOHA, 3aKOHOB COXPAaHEHMs UMITYJIbCA U MEXaHUYECKON DHEPIuM, 3aKOHa
BCEMHUPHOTI'O TATOTCHUS;

AQHAJTM3UPOBATh U OOBACHATH TEIUIOBBIC NMPOLIECCH M SBJICHUS, UCIOIB3YsI OCHOBHBIE
nonoxernns MKT u 3aKOHBI MOJIEKYISIDHOH (H3UKH M TEPMOJUHAMUKH (CBSI3b
JIaBJICHUsI UJICAJIBHOIO ra3a Co CpeHEeN KMHETUYECKOW dHEPIUel TEIIOBOTO ABUKCHHUS
U KOHILIEHTpallMed €ro MOJIEKyJ, CBA3b TEMIIEpaTypbl BEIIECTBA CO CpeIHEHN
KMHETUYECKOW DJHEprued TEIUIOBOTO JBHMKEHUS €r0 4YacTHl], CBA3b JaBJICHUS
UJCAIBHOIO Ta3a C KOHLEHTpaUuMed MOJIEKYJ M €ro TEeMIEepaTypou, ypaBHEHHE
MenneneeBa—KuanelipoHa, mepBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUS
SHEprMM B TEIUIOBBIX Ipolieccax), HpU 3TOM HCIOJIb30BATh MaTeMaTHYecKoe
BBIPDAKECHHME 3aKOHOB, YKa3blBaTh YCJIOBHUS IPUMEHHMMOCTH YpaBHEHHs MenpeneeBa—
Knaneiipona;

AQHAIN3UPOBATh M OOBACHATH DJIEKTPUUECKHE SBJICHUS, MCIONb3ysd OCHOBHbIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOIMHAMUKHU (3aKOH COXPaHEHMsI AJIEKTPUUECKOI0 3apsija,
3akoH  KynoHa, NOTEHIMaIbHOCTH  JJIEKTPOCTATHYECKOTO  MOJSA,  IPHUHIHAII
CYNEPIIO3UIUHN DJIEKTPUYECKUX IIOJIEH, IPU ITOM YKa3blBas YCIOBUS NPUMEHHUMOCTHU
3akoHa KynoHa, a TakXe NpakTUYECKH BaXKHbIE COOTHOIIEHHUS: 3aKoHbl OMma Juis
y4acTKa LENU U JJI1 3aMKHYTOH 3JIEKTPUUYECKOU LIenH, 3aKoH J[xoynsa—JIeHna, npasumna
Kupxroda, 3akonsl @apanes A 3JIEKTPOIU3a);

ONMMCHIBATh (PU3HUECKUE MPOLIECCHl U SIBICHMSI, UCIIONb3Yys BEJIMYUHBL: MEepEMEIlECHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€da U CUCTEMBI TE€Jl, CUJIa, MOMEHT CHUJIbI, 1aBJICHUE,
NOTEHLIMAJbHAsl SHEPrusi, KUHETHYecKas HHEeprusi, MexXaHudeckas sHeprus, padbora
CUJIBbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA
TPEHUs1, MOIIHOCTb, SHEPIUsl B3aUMOAECHCTBHS Tena ¢ 3eMiEi BOIM3U €€ MOBEPXHOCTH,
SHEprus ynpyro paedopmamuu MNpYKHUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIIOTHAsS
Temreparypa Teia, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS HSHEPrus HICalbHOTO
OJIHOATOMHOTO Ta3a, paboTa HJealbHOIrO ra3a, OTHOCHTENIbHAsl BIIAXKHOCTh BO3]yXa,
KII[l waeanbHOro TEIJIOBOIO JIBUTATENsl; JJIEKTPUYECKOE TMOJIe, HANPSKEHHOCTh
AJIEKTPUYECKOrO II0JIA, HAINpPSHKEHHOCTh IOJII TOYEUHOIO 3apsia WU 3apsHKEHHOIO
niapa B BaKyymMe€ U B JUAJIEKTPHUKE, MOTCHIUAN dJIEKTPOCTATUYECKOrO I10JIs1, Pa3HOCTh
MIOTEHIMAJIOB, 3JIEKTPOABMKYINAS CHJIA, CHJA TOKA, HAIPSHKEHWE, MOIIHOCTh TOKa,
3JIEKTpUYECKass EMKOCTh IUIOCKOTO KOHJEHCATOpa, CONPOTUBIIEHUE ydacTKa LEMH C
[IOCJIEIOBATEIbHBIM U I[APAJUICJIBHBIM  COCAMHEHUEM  PE3UCTOPOB,  DHEPruUsd
IEKTPUYECKOTO I0JIs1 KOHJIEHCATOPA,



OOBSICHATH  OCOOEHHOCTH TPOTEKaHHWs (PU3MYECKMX  SBJICHUH: MEXaHMYECKOe
JBWKEHHE, TEIUIOBOE JBWKEHHWE 4YaCTHI] BEIIeCTBa, TEIJIOBOE PAaBHOBECHE,
OpOyHOBCKOE JBIKEHHE, TU(PYy3Hs, HCIapeHHe, KUIIEHUEe U KOHICHC AU, TUIaBICHUE
U KpUCTAUIM3allus, HAIPaBIEHHOCTb  TEIUIONEpEJaud,  JJIEKTpU3alUs  Tell,
SKBUIIOTEHIIUAIBHOCTh IIOBEPXHOCTH 3apsHKEHHOTO IMPOBOAHUKA;

MPOBOJMTH MCCIICIOBAaHUE 3aBUCHMOCTH OJHOW (PM3MUYECKON BEIUYHMHBI OT JIPYrol C
UCIIOJIb30BAHUEM IMPSMBIX H3MEPEHUH, NpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUIE
rpaduKoB C Y4€TOM aOCONIOTHBIX MOTPEUIHOCTEH W3MEPEHUH, N1enaTh BBIBOABI IO
pe3yJibTaTaM UCCIIEI0BaHuUs;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKMX BEIMYMH, NPH 3TOM BBIOMPAThH
ONTUMAIILHBIA METOJ M3MEpPEHHs, OICHWBAaTh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEUIHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

IPOBOAMTH  OIBITHI [0 MPOBEpPKE MPEIJIOKEHHOM TUIOTE3bl: IUIAHUPOBATH
SKCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJIM3UPOBAThH
[IOJIy4YEHHBIE PE3YJIbTAThl U 1€JaTh BBIBOJ O CTATYCE NMPEAJIOKEHHOMN T'MIIOTE3bl;
coOnrofarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, MpaKTUKymMa U y4eOHO-MCCIEI0BAaTEIbCKOW M IPOEKTHOM
JESATEIIbBHOCTH C MCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB U JaOOPATOPHOIO
000pyI0BaHus;

pemaTth pacu€THBIE 3aJa4ud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (DU3UYECKOM
MOJIeJIbIO: HAa OCHOBAaHMHM aHalIMW3a YCJIOBHs OOOCHOBBIBATH BBIOOp (u3MUEeCcKOU
MOJIeJM, OTBeYarIeld TpeOoBaHUSAM 3aJaud, HPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTyJaThl (U3UYECKUX TEOPUH TMpPH  HCIOJIb30BAHUU
MaTeMaTUYeCKUX METOJ0B pEeUIeHMs] 3ajad, MPOBOAUTH pacd€Tbl Ha OCHOBAaHUU
UMEIOUINXCA JAaHHBIX, AaHAJIU3UPOBAaTh pPE3YJIbTAaThl U KOPPEKTUPOBAaTh METOIbI
pELIEeHUs ¢ YYETOM IOJyUYEHHBIX PE3YyJIbTaTOB;

pelaTh KaueCTBEHHbIE 331a4M, TpeOyrolue NpUMEHEeHNs 3HAaHUN U3 pa3HBIX Pa3/ieoB
Kypca (QM3MKH, a TaKKe MHTErpalMd 3HAHUM U3 APYrHX NpPeAMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYKICHUW C OIMOpPOM Ha
M3YYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3NYECKUE SIBICHUS,

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUS! OCHOBHBIX MPUHIUIIOB PabOThI
U3MEPUTENIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPONUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHAJTM3UpOBaTh M  OLIEHUBATh IIOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOMN
JeSITeIbHOCTH 4YeNOBEeKa, CBS3aHHOW C (PU3MUYECKUMH TMPOLECCaMU, C TO3UIHH
JKOJIOTHYECKOM 0e30MmacHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
PUPOJIONIONB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTHXKEHUN HAyKU U
TEXHOJIOTUH JUIs JaTbHEHIero pa3BUTHI YeI0OBEUECKOro O0IIeCTBa;

MPUMEHSTh pa3IM4HbIe CIOCOObI paboThl ¢ MHpOpMaIUeil GU3NYECKOTO COIEPKaHUS C
UCTOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCMOJIb30BaTh  COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJIOTMM Ui  IIOUCKa,
nepepaboTKU M TpeAbsBIeHUS Y4eOHOM W Hay4YHO-MOMYJSIpHON HH(OpManuu,



CTPYKTYPHPOBAaHHS M HHTEpHpeTaluu HH(GOpMAanuy, MOITYYCHHOM M3 Pa3IHMYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIy4aeMyI0 HH()OPMAIMIO U OLICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWW, TaK M Ha OCHOBE aHaiu3a
UCTOYHMKA MH(pOpManuy;

OpPOSIBJIATH OPraHU3allMOHHbIE M TIO3HABATENIbHBIE YMEHHS CaMOCTOSTEIHLHOTO
NpuOOpeTeHNs] HOBBIX 3HAHWH B TIPOLECCE BBHIMOJHEHUS IPOCKTHBIX M y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

paboTaTth B TpyIIE C HCIOJHEHHWEM DPA3IMYHBIX COIMAIBHBIX POJICH, IJIaHUPOBATh
paboTy TpyIIBL, palMOHAIBLHO PpACHPEACTATh JAEATEIILHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJI€KBATHO OLIEHWBATh BKJIA/ KAXKJIOTO M3 YYACTHUKOB I'PYIIBI B pPEHICHUE
paccMaTpruBaeMoi mpoOIeMbl;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymedl npodecCHOHaNbHOW — JAEATENBHOCTH  T10
CIEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

K xonuy oOyuenus B 11 knacce npeIMeTHbIE pe3ysbTaThl HA YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:

MOHUMATh POJb (U3UKH B DKOHOMHUYCCKOW, TEXHOJOTHYECKOH, COIUAIBHOH U
ATHYECKON cdepax IesITeIBbHOCTH YeNOBEKa, POJb U MeCTO (PU3MKH B COBPEMEHHOM
Hay4yHOW KapTUHE MUpPA, POJIb aCTPOHOMUHU B MPAKTUYECKOM NEATEIbHOCTH YEJIOBEKA U
JAIBHEHWINEM  HAy4yHO-TEXHUYECKOM  pa3BUTHH, 3HaYCHUE  ONMCATEIbHOU,
CHCTEMATH3UPYIOIIEH, OOBSICHUTEILHOW M MPOTHOCTUYECKON (DYyHKIMHA (U3nUecKoit
TEOPUM — DIIEKTPOJMHAMHKH, CIELUAIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOHN
bu3uku, posib GuU3MUECKol Teopuu B (GOPMUPOBAHUM MPEACTABICHUN O (U3NUECKOM
KapTHHE MHUPA, MECTO (PU3MYECKOH KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUIN O IPUPOJE;

pasinyath yCJIOBUS MNPUMEHHUMOCTH Mojened (U3NYeCKUX Teld M IPOLECCOB
(sBJIEHUI):  OAHOPOJHOE DJEKTPUUECKOE W  OJHOPOJHOE MAarHWTHOE  IOJ,
rapMOHMYECKHE KOJIeOaHMs, MAaTeMaTHYEeCKUM MasTHUK, HA€albHBIA MPYXKUHHBINA
MasiTHUK, TApMOHMYECKUE BOJIHBI, UEaIbHBIN KoseOaTenbHbII KOHTYp, TOHKAs JINH3A,
MOJIEJIel aTOMa, aTOMHOI'O sA/Ipa ¥ KBAHTOBOW MOJIECIIH CBETA,

pasnnyarh YCJIOBUS (TpaHMIbI, OONAacTH) NPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
MOHMMATh BCeoOUMI XxapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
WCITOJIb30BaHNs YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLECCHI U SIBICHUS, HCIONIb3Ys
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBl DJJIEKTPOAVMHAMUKHM M CHELUUAIbHOM TEOopuu
OTHOCHUTEJIBHOCTU (3aKOH COXPaHEHHUs JIEKTPHUECKOro 3apsjia, cuia AMIepa, cuia
JlopeHnia, 3aKOH D3JEKTPOMarHMTHOM MHAyKUMM, npasuwio Jlenma, cBsszp JIC
CaMOMHAYKIMU B 3JIEMEHTE JJIEKTPUYECKOM LIENMH CO CKOPOCTBIO HM3MEHEHUs CHIIbI
TOKa, MOCTYJIaThl CIEIHaTbHON TEOPUN OTHOCUTENEHOCTH DUHINTEHHA);
AQHAIM3UPOBATH U OOBACHATH KBAHTOBBIE MIPOLIECCHI U SIBICHUS, UCIIONb3YS MOJIO0XKEHUS
KBaHTOBOHN (u3uku (ypaBHeHue OuHIITeHHA 11 (poTo3ddexTa, mepBold U BTOPOI
noctynarsl bopa, mpuHIMIT COOTHOIIEHUS HeonpeaenéHHoctel I'elizenOepra, 3aKoHbI
COXpaHEHHUs 3aps0BOI0 U MacCOBOIO YUCEI U DHEPIUU B AIEPHBIX PEAKLUAX, 3aKOH
PaIMOAKTUBHOTO pacmaja);

OIUCHIBATh (PU3MUYECKHE MPOLIECCHl U SIBJICHHS, UCIIOIb3Ys BEIMUUHBL: HANPSHKEHHOCTH
JJEKTPUYECKOTO  TOJIA, HOTEHUMANl  J3JEKTPOCTATHYECKOrO  IOJs,  Pa3HOCTh



MIOTEHIMAJIOB, AJIEKTPOJBIKYIIAS CHJIA, WHAYKLIUS MAarHUTHOTO MOJs, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JIEKTPOABMXKYIAs CHJIA CAMOUHIYKLIHH,
SHEPrUsi MAarHUTHOTO TOJII MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUM MUMITYJIbC, MOJTHAs
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YUCIIO U 3apAl apa, SHEPTHs CBA3M SAPa;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIINS, PE30HAHC, UHTep(HEPESHIIHS BOITH, TUPPAKIIHS, TUCTIEPCHUS,
MOJIHOE BHYTPEHHEE oTpakeHue, (hoTodnekTpudeckuit apdekt (dhororddekr), anbda-
u Oera-pacmaabl  sijep, ramma-u3inydeHue saep, (UINYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

ONpEeNEeNATh HalpaBJICHUE WHAYKIUUM MarHUTHOIO MOJIs ITPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunel JlopeHia;

CTpOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUMTHIBATH €r0 XAPAKTEPUCTUKU;

MIPUMEHATh OCHOBOIIOJIATAIOLIME ACTPOHOMHYECKHUE IMOHATUA, TEOPUH U 3aKOHBI IS
aHaM3a W OOBSICHEHUS (PU3NYCCKUX TIPOIECCOB, IMPOWCXOAAIIUX B 3BE3/IaX, B
3BE3MHBIX CHCTEMaxX, B MEXKTaJaKTUYECKOW CpeJe; MBIKEHUS HEOECHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUIA, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH Pe3yIbTaThl
MOJIyYEHHOW 3aBHUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpadUKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpPEeHW#, JelaTh BBIBOJBI IO  pe3yjbTaTaM
UCCJIEJIOBAHUS;

MPOBOJNTh KOCBCHHBIC HM3MEPCHUS (PUINYCCKUX BEIMYWH, TMPH ITOM BBIOMPATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OILICHUBAaTh aOCOJIIOTHBIE W OTHOCUTEJIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMIA;

MPOBOJIUTH  OMBITHI MO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY,  aHAJIU3UPOBATh
MOJIyYeHHBIE PE3YIbTaThl U JIENaTh BBIBOJ O CTATYCE MPEAJI0KEHHOM TUIIOTE3bI;
OMUCHIBATh METO/IbI MOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30macHOro TpyJda MpU MPOBEIECHUU HUCCIEIOBAHUN B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATENbCKOW W MPOEKTHOM
JIEATETLHOCTH C HCIOJIb30BAHHEM HW3MEPUTENBHBIX YCTPONCTB M J1a0OPAaTOPHOTO
000pyI0BaHNS;

pemaTth pacu€THBIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (DU3HUYECKOM
MOJIeJIbIO: HAa OCHOBAaHMM AaHalM3a YCJIOBHMsS BbIOMpaTh (U3MUECKHE MOJEINH,
OTBEUaloIe TPEOOBAHUAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl (PU3UYECKUX TEOpUN TPH HCIONb30BAHUM MAaTEMaTHYEeCKHX METOJIOB
pemieHusl 3ajad, TMPOBOJAWTH pPAcu€Thl HAa OCHOBAaHMHM WMEIOIIUXCS JIaHHBIX,
aHAJM3UPOBATh PE3yJAbTAThl M KOPPEKTUPOBATh METOJBI PEHICHHS C Yy4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pemaTh KaueCTBeHHBIC 3a71a4M, TPeOyIone MPUMEHEHHUST 3HAHUW U3 Pa3HBIX Pa3/eioB
Kypca (M3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C Omopod Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3NYECKUE SBIICHHUS;



UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUI OOBSICHEHHSI OCHOBHBIX NMPHHLUIIOB paObOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa/1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIEIO0 MHpA, B pPa3BUTUE TEXHUKU U
TEXHOJIOTHi;

AQHAIM3UPOBATh U  OLIEHUBATh IOCIEJACTBUS OBITOBOM U  MPOM3BOACTBEHHOMN
JeSITEIbHOCTH YeNIOBEeKa, CBS3aHHOW C (PU3MUECKUMH IPOLECCaMHU, C MO3UIHNA
HKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeJICTaBICHUN 0 paloHaIbHOM
MPUPOJONOJIB30BAHNM, a TAKXKE Pa3yMHOM MCIIOIb30BAHUM JOCTH)KEHUM HAYKH HU
TEXHOJIOTHI JIIs TalbHEHIero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

MPUMEHSTh pa3IN4HbIe CIOCOOBI paboThl ¢ HHpOpMAIUEil GU3NYECKOTO COAEPIKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIIMOHHBIX  TEXHOJOTHH, TpPH  STOM
UCTIOJIb30BaTh  COBPEMEHHBbIE  HMH(OpPMAIMOHHBIE  TEXHOJOTMH  JUIS  TIOUCKA,
nepepaboTKU UM TNpeAbsBIeHUS Y4eOHOM U HAyYHO-MOMYJSpHON uHpOpManmu,
CTPYKTYpUPOBAaHUS W HMHTEpHpeTanuud HHPOpMALMH, TOTYyYECHHOW U3 pPa3IUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIN3UPOBATh M0JIy4aeMylo HH(OpPMALIMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIU3a
UCTOYHUKA UH(OpMAIIUY;

IPOSBIATh OPraHU3alMOHHBIE M IO3HABATEJIbHbIE YMEHUS CaMOCTOSITEIbHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TMPOIECCE BBHIMOTHEHHUS MPOCKTHBIX U y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTaTh B TpyNIE C HCHOJHEHUEM Pa3UYHBIX COIMAIBHBIX POJICH, MIIAHUPOBATH
paboTy TpYMIbI, pPAlMOHAIBHO pPaCHpelesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTYalUsX, aJIcKBaTHO OLIEHMBATh BKJIAJ KaXKJOI0 U3 YYaCTHUKOB I'PYIIIbI B PELICHUE
paccMarpuBaeMoi IpoOJIEMBI;

IOpOSBIATE MOTHBALIMIO K Oyaymed mnpodeccHOHANbHOM — JIEATENbHOCTH  I10
CIENUATBEHOCTSM (PU3UKO-TEXHHUECKOTO MPODUIIS.



4 TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Konrpoabubie  IIpakTuueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6
Hroro o pasneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JuHamuka 10
2.3 Cratuka TBEpAOTrO TENa 5
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10
Hroro no paszneny 35
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15
3.2 Tepmoaunamuka. TerioBbie MaITMHBI 20
33 ArperatHble cocTostHUS BenecTBa. da3oBbie 14 1
nepexoabl
Hroro 1o pasneny 49
Paznen 4. JIEKTPOJINHAMUKA
4.1 DneKTpuYECcKoe ToJie 24
4.2 IToCTOSHHBIN IEKTPUUECKUI TOK 24




43  Toxus Pa3IMYHBIX Cpelax 6
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 du3nyeckuil NPakTUKyM 16 16
Wroro no pazueny 16
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
1.1 MarnutHoe nose 14
1.2 DNeKTpOMarHuTHas MHIAYKIINS 13 1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHbHIE KOJIEOAHUs 15
23 MexaHu4ecKue 1 AIeKTPOMarHUTHbIE 10 1
BOJTHBI
24 Ornrtuka 25 1
Hroro mo pazueny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO ) 1
Htoro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOH Ayannu3m 15

4.2 ®duszrka aroma 5

43 @du3mMKa aTOMHOTO S7pa U 3JI€MEHTapHBIX 5

YaCTHI]




Uroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTBI aCTPOHOMHUU U aCTPOPU3UKH 12
Hroro no pazgeny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 ®u3nyecKuil NPakTUKYM 16 16
Htoro no pazneny 16
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanusg U 00001eHne
71 NPEMETHOTO COJICPYKAHHS U OTIbITa 15
' JESTSIILHOCTH, IPHOOPETEHHOTO MTPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Htoro no pazneny 15
PesepBHOe Bpemst 10
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




Hpunoxenne 1

MyHununajabHoe 010/1KeTHOE 0011e00pa3oBaTe/ibHOE YUpPeKIeHUE
«Cpeansisi o0meo0pazoBareabHasi mkogaa Ne 196»

(MBOY «COMLI Ne 196»)

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO

PykoBonurens HIMO 3am. qupekropa no YBP [Ipukazom aupexropa MBOVY «COILI Nel196»
Knemenorosout H.I'. Bypeixuna FO.I1. or 30.08.2023 r Ne 418

[Iporokon Ne 1 «30» aBrycra 2023 1.

oT «29» aBrycra 2023 1.

KAJIEHJAPHO-TEMATHUYECKOE
IHHJIAHUPOBAHUE

yueoHoro npeamMera/kypca « DU3NKA»

s 10-11 xmaccoB cpegrero obmero oopa3oBaHus
Ha 2023-2025 yueOHbIe To/1a

Yyurenn




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnuyectBo yacos JonosHuTEIBHA
DJIEeKTPOHHbIE
Ne Jata o P A1 MHGopManus
HUPpOBLIC HUTOTOBBIE
n/ = Tema ypoka Bcer  Kontpoabnbl IIpakThuecku  HM3Y4eHH (
o0pa3oBaTe/bHbIE pe3yJbTaThI,
Il 0 e padoThbl e padoThbI A
pecypchl 3Tansbl UX
(hopMHUPOBaHHS U
CIOCOOBI OIIEHKH)
dusnka — -[IeMOHCTPHPOBATH
dbyHIaMeHTallbHAs HAayKa O 1 Ha npuMepax poJk
U MecTO (DU3MKH B
npupojie
(dbopmupoBaHUH
Hayunslit MeToq no3HaHusA COBPEMEHHOIA
Y METOJIbl UCCIICTOBAHUS 1 HaY4YHOI KAPTUHBI
(bU3HYECKUX SBICHUI MHpa, B pasBUTAN
5 COBPEMEHHOI
KCIIEPUMEHT U TEOPHsI B XK 1
IpoLecce MO3HAHUSA 1 TeXHOOTHiA, B
npuposl. Habmonenue u IPAKTHYECKOI
SKCIIEPUMEHT B (PH3HKE brbmiorexa LIOK JIeSTENLHOCTH
https://m.edsoo.ru/ff0c32 Jroieid.
CrniocoOsbl n3mepeHus
1 e2 Texkymas u
(UBUYECKUX BETUYUH
TEeMaTH4YeCKas.
AOGcomoTHas u Cnioco0nl
OTHOCHUTEJIbHAsA 1 OUCHHUBAHU:
MIOrPENIHOCTH U3MEPEHHU yernas pagora,
NMUCbMEHHas
(GUBUYECKUX BEITUYUH
(TecThl, IMKTAHTHI,
MopenupoBaHue B NPOBepoUHbIE U
¢duzuke. Poib u MecTo 1 CaMOCTOATEIbHBIC
¢u3uku B OpMHUPOBAHUHI pa6otsi),
NpaxkTu4iecKas.

COBPEMEHHON HAyYHOU




KapTUHBI MUDA, B
IIPaKTUYECKON
NEATEIbHOCTH JII0ACH

MexaHndeckoe JABHXKCHUC.

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MEXaHUIECKOTO
nBwxenud. [psmas u
oOpaTHas 3a1auu
MEXaHUKU

Paaguyc-Bexrop
MaTepUalIbHOU TOYKH, €TI0
MPOEKIIMU HA OCU
KoopauHar. TpaekTopus.

[Iepememnienue. CKopocTb.

Hx IMPOCKIHNU HAa OCH
KOooOpAuHAaT

PaBromepHOE
IPSAMOJIMHENHOE
neuxenue. ['papuueckoe
ONKMCAHNUE PABHOMEPHOIO
IPSAMOJIMHEMHOTO
JBUKCHUS

10

CrnosxeHue nepeMenieHui
U ckopocreil. Pemenue
3a1a4

11

HepaBHomepHOE
nBHKeHne. MrHOBeHHAs
CKOpOCTb. Y CKOpEHHE.

bubmuoteka 1{OK,
SKnacc, POII

Y4uTrsIBaTH
TPaHMIbI
NpUMeHeHus
HU3yYeHHBIX
puznyecknx
MojaeJieii:
MarepHuaibHas
TOYKa,
HWHEepUHaJIbHas
cHUCTEMa OTCUéTa
MIpU pELICHUHU
(bu3nUecKux 3amad.
Pacno3naBarthb
$puznueckue
sIBJICHHS
(mpoueccsl)
O00BACHATH UX HA
OCHOBE 3aKOHOB
MEXaHHUKHU,
paBHOMEpPHOE H
PaBHOYCKOPEHHOE
IPSIMOJIMHEHOE
IBWKCHHUE,
CBOOOJIHOE TIaJICHUE
TeJI, IBMXKCHHUE T10
OKPYHOCTH,
HHEepLHUS,
B3aUMO/ICHCTBHE
Tel.

OnuceiBaTh

MeXaHHYecKoe




12

13

14

15

16

[Ipamonuneitnoe
JIBUKEHUE C TOCTOSIHHBIM
YCKOPEHUEM

['paduyeckoe onucanue
MPSAMOJIMHEITHOTO
JBUKEHHS C MOCTOSIHHBIM
YCKOPEHUEM

CB00OOHOE ITaZICHUE.
YckopeHne cBOOOITHOTO
nageHus. 3aBUCUMOCTE
KOOPJIMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMCHH U
uX rpaduku

JIBMOKEHME Tena,
OpOILIEHHOTO MO YTIIIOM K
TOPU3OHTY

KpusonnHuelinoe
JIBIKEHHE. [[BIKEHHE 110
OKPYXKHOCTH. YTJIOBas U
JMHENHAsST CKOPOCTb.
ITepuon u yacrora.
LlenTpocTpemuTensHOE U
MIOJIHOE YCKOpPEHHUE

KonTponbnas pabota no
teme "Kunemaruka"

17

IlepBbr1if 3akoH HproToHA.
HNuepuuanbHbie CHCTEMBI
orcuéra. [ Tpununn
OTHOCHUTEIBbHOCTH

JABHKEHHE,
HCHO0JIb3YH
puznueckne
BeJIMYMHBI:
KOOPJMHATA, IyTh,
NepeMeIIeHue,
CKOPOCTB, YCKOPEHHE,
Macca Tena, Cuia,
HMITYJIbC Tela,
KHHETHYeCKast
SHEprus,
MOTCHIHAIbHAS
SHEPTHs,
MeXaHHJecKas paboTa,
MeXaHW9eCKast
MOIIHOCTb; TIPU
OIUCaHNH TIPaBHIBHO
TPaKTOBaTh
(bu3rYeCcKHuil CMBICI
UCIIOJIb3YEMBbIX
BEJIMUUH, UX
0003HaYCHUS U
€/IMHUIIBI, HAXOJUTh
(hopmyEL,
CBSI3BIBAIOIIIC
JaHHYIO (PU3NYECKYIO
BEJIMUUHY C IPYTUMH
BEJIMUMHAMMU.
AHATU3MPOBATH
puznueckne
npouecchl 1
SIBJIEHUS1, CIOJIb3YsI
(usznyeckne 3aKOHbI
W MPUHIHUIIBI: 32KOH
BCEMHUPHOTO




18

19

Iannnes.
Heunepunansusie
CHUCTEMEI OTCYETA

Cuna. PaBHOzeCTBYIOMIIAs

cuna. Bropoii 3akoH
Hprorona. Macca
Bzaumopeiicteue Ten.
Tpetuii 3akon HeroToHa

20

[IpuHnun cynepno3unun
cui. Pemenue 3anad Ha
IIPUMEHEHHE 3aKOHOB
Herorona

21

3aKOH BCEMUPHOIO
TATOTEHUS.
DKBUBAJIEHTHOCTh
rPaBUTALMOHHOMW U
WHEPTHOU MaccChl

22

23

24

25

Cwuiia TsKecTu u
YCKOpPEHHE CBOOOTHOTO
MaJICHAS

JIBrxeHne HeOECHBIX Tel
1 UX UCKYCCTBEHHBIX
CcIyTHUKOB. [lepBas
KOCMHYECKAsI CKOPOCTb.
3akonbl Kemnepa

Cuna ynpyroctu. 3aKkoH
I'yka. Bec Tena

Cuna tpenus. [lpupona u

Tsirotenus, I, I u 11
3akoHbI HeroTOHA,
3aKOH COXPaHEHMS
MEXaHU4YeCKOU
SHEPruu, 3aKOH
COXpaHEHHUs
HUMITYJIbCA, TPUHLUTT
CYMEPNO3UINH CUJI,
TIPUHITUIL
paBHOMIpaBHsI
WHEPLUATBHBIX
CUCTEM OTCU€Ta, IpU
3TOM pa3anyaTh
CJIOBECHYIO
(hopMyIHPOBKY
3aKOHa, €T0
MaTeMaTHYeCKOe
BBIp2)KEHUE U YCIIOBUS
(rpaHurpl, o61acTn)
MIPUMEHUMOCTH.
OO0BsICHATH
OCHOBHBIE
NPUHLIUIBI AeficTBUS
MaIIvH, MIPHOOPOB U
TEXHUICCKUX
YCTpPOMCTB.
Paznuuyars yciaoBus
HX 0€30MacCHOro
WCITOJIb30BaHMSI B
TOBCEIHEBHOM KU3HU.
BbInoaHATH
JKCIEePUMEHTHI 110
HCCJIE0BAHUIO
(hU3HYECKUX SBICHUIA
U IIPOLIECCOB C




26

27

28

BHJIbI CUJT TPEHUS.
JIBU>KEHUE B KUJIKOCTH U
rasze ¢ y4éToM CHJIbI
COIIPOTHUBIICHUS CPEBI

JlaBneHue.
I'mapocrarudeckoe
nasiaenue. Cuia
Apxumena

AOCOJIFOTHO TBEPJIOE TEJIIO.
[locTynarensHoe 1
BpalllaTeJIbHOE JIBUKEHUE
TBEPJIOTO Tesa

MoMeHT CUIIbI
OTHOCHUTEJIIBHO OCH
BpaieHus. [1nedo cuiibl

29

30

CroKeHue cuil,
HpI/IJ'IO)KCHHI)IX K TBCp}IOMy
teny. LleHTp TspkecTn
Tena. Y CIoBUs paBHOBECHS
TBepAOro Tena. Bussl
paBHOBECHS

Pemenue 3amau

31

32

KonTponsHas pabora no
teme "JIlunamuka. Ctatuka
TBEpAOro Tena"

HNMnynsc MmaTtepuanbHOU
TOYKHU, CUCTEMBI
MaTepHaIbHBIX TOYEK.
[{eHTp Macc cucTemsl

HCIIOJIb30BaHHEM
TIPSAMBIX U KOCBEHHBIX
HU3MEPEHUH, IPU 3TOM
(hopmynHEpOBaTH
npobnemMy/3agady u
THIIOTE3Y y4eOHOTO
JKCIIEPUMEHTAa,
coOMpaTh YCTAaHOBKY
U3 TIPEJI0KEHHOTO
00opyI0BaHus,
HPOBOJIUTD OIIBIT U
(hopmynHEpOBaTH
BBIBOJIBL.
OcyumecTBasTh
npsiMblie U
KOCBEHHbIEe
H3MepeHust
(hU3NYECKUX BEIMYUH,
TPU 3TOM BHIOMpATh
ONTUMAIIBLHBIN CITOCO0
U3MEpeHUs U
HCIIONIb30BAaTh
W3BECTHBIC METO/IBI
OLICHKH
MOTPELIHOCTEH
HU3MEpPEHUH.
Hccaenosarn
3aBHCHMOCTH MEXIY
¢uzuvecknmu
BeJIMYMHAMM C
UCIIOJIb30BaHUEM
TIPSIMBIX U3MEPEHUH,
TIPU 5TOM
KOHCTPYHPOBATh
YCTaHOBKY,
(uKcupoBaTh




33

34

35

MaTepuaibHBIX TOYEK.
Teopema 0 IBUKEHUU
LIEHTpa Macc

Nmnynbe cuibl U
M3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXPaHEHUS
uMIysbca. PeaktuBHoe
JBUKEHHE

Mowment HMITYJIbCa
MaTepHaHBHOﬁ TOYKH.
Hpe,I[CTaBJ'IeHI/Ie 0
COXpaHCHUHU MOMCHTA
HMITYJIbCAa B HCHTPAJIBHBIX
ITOJIAX

Pemenue 3amau

36

37

PaboTa criiel Ha MaJIoM U
Ha KOHCYHOM
NepeMEeIICHHH.
I'paduueckoe
npecTaBieHue padboThl
CHIIbI. MOIIIHOCTD CUJIBI

Kunernyeckas sHeprusi.
Teopema 06 U3MEHEHHUH
KMHETUYECKOU SHEPTUU
MaTepuaIbHOU TOUKH

38

IToTenuanbHBIE 1
HEMOTCHIMAIBLHEBIC CHUJIBI.
[TorennmansHas 3HEPrUs.
Bropas kocmuueckast

pe3yibTaThl
MOJIy4E€HHOMI
3aBUCHMOCTH
(pU3NIECKUX BETHYUH
B BHE TAOJIHUIl 1
rpauKoB, IeNIaTh
BBIBOJIBI 110
pe3ynbraram
HCCIIEIOBAHMSI.
Co0anronaTs npaBuia
0e3omacHOro Tpyaa
NpHU NPOBeJeHN U
HCCIEIOBAHUI B
pamKax y4eOHOTO
9KCIIEPUMEHTAa,
y4eOHo-
UCCJIEIOBATEILCKON 1
MIPOEKTHOM
JeITENILHOCTH C
UCIIOJIb30BaHUEM
U3MEPHUTENIBHBIX
YCTPOMCTB U
n1abopaTOpPHOTO
00opyIoBaHUs.
Pemats pacuérnbie
3a/1a4M ¢ IBHO
3aJaHHOH
¢busndeckoit
MO/IEJIbI0, HCIIONB3YsI
(usnvecKkue 3aKOHbI U
NPUHIIUIIBL, HA OCHOBE
aHaM3a yCIIOBUS
3aJja4u BIOMPATh
(pU3HYECKYIO MOJIEID,
BBIJIEITIATE (PU3HYECKUE




39

40

41

CKOpPOCTb

Tperbs kocMuyecKas
ckopocThb. CBsi3b pabOTEHI
HENOTEHUUAJIbHBIX CHJI C
WU3MEHEHHUEM
MEXAHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH
COXpaHeHUs
MEXaHUYECKON IHEPIUn

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu nis uaeanbsHOM
KUJKOCTH

Konrponbnas pabora no
TeMe "3aKOoHbI COXPAHEHHUS
B MexaHuke"

BEJINYUHBI U
(hopmyEL,
HEOOXOaUMBIE I €8
pELICHUs], TIPOBOIUTH
pacuéThl U OLICHUBATH
peanbHOCTD
MIOJTy4EHHOTO
3Ha4YeHUs PU3UYECKOM
BEIUYHHBI.

Pemartnb
KaYyecTBeHHbIe
3a/1a4M: BEICTPANBATh
JOTUYECKH
HETIPOTHBOPEUUBYIO
LETIOUKY
paccyxaeHuii ¢
OIIOPOY Ha U3y4YCHHbIE
3aKOHBI,
3aKOHOMEPHOCTHU U
(bu3nUecKue SBICHUS,
HCTIOJIB30BaTh MIPH
peneHny y4eOHbIX
3aJ]a4 COBpEeMEHHBIE
nH(pOpMaNOHHbIE
TEXHOJIOTHH JIJISI
TIONCKa,
CTPYKTYPHUPOBAHHUS,
UHTEPIPETALNH U
MpeACTaBICHUS
y4ebHOIl 1 Hay4HO-
HOIYJISIPHOM
nHpopManuy,
MOJTyYEHHO U3
Ppa3INYHBIX
HUCTOYHUKOB,
KPUTHYECKH




aHAITU3UPOBATh
MOTy4aeMyIo
HHPOPMAIIHIO.
IIpuBoauts
npuMephl BKJIaaa
POCCHIICKUX U
3apy0e:KHbIX
Y4€éHbIX-(H3HKOB B
pa3BUTHE HAYKH,
00BSICHCHHE
MPOLIECCOB
OKPY’KaIOIIero MHpa,
B Pa3BUTHE TCXHUKH U
TEXHOJIOTH.
Hcnoab3oBarb
TeopeTHYeCKHe
3HAHHSA MO0 (PU3NKe B
MMOBCETHEBHOU KU3HU
JUTs 00eCTIeYCHUS
0€301acHOCTH MpH
obparienuu ¢
pubopaMu 1
TEXHUYCCKAMHU
YCTPOUCTBAMH, IS
COXpaHCHHUS 37I0POBbS
¥ COOITIOZICHUST HOPM
9KOJIOTHYECKOTO
IIOBCICHUS B
OKpYy>Karolieil cpene.
PaGoraTh B rpynime c
BBIITIOJIHCHUEM
Pa3IHYHBIX
COLIMANTLHBIX POJICH,
IUTAHUPOBATh PaboTy
TPYIIIEL, PAAOHAIEHO
pacmpenensirts




42

43

Passutue npeacrasineHuin
O NPUPOJE TEILIOTHI.
OcHOBHBIE TIOJIOKEHUS
MKT. Iuddy3us.
BbpoyHoBckoO€e nBUXKEHNE

Crpoenue razoo0pa3HbIX,
KUAKUX U TBEPJIBIX TEIL.
Xapakrep JBUKEHUS U
B3alMOJICUCTBUS YaCTHUII
BElIeCTBa

0053aHHOCTH U
IUTAHUPOBATh
JIeSITeTHHOCTD B
HECTaHIAPTHBIX
CUTYalHsX, aACKBATHO
OIICHMBATH BKJIA
KaXJI0ro U3
YYACTHHUKOB TPYIIIBI B
pelieHue
paccmaTpuBaeMoin
pOOJIEMBI.
Texkymas u
TeMaTH4YecKas.
Cnoco0b1
OlICHUBAHMS:
ycTHasi padora,
NUCbMEHHAs
(TecThl, TMKTAHTHI,
NMPOBEPOYHbIE U
€CaMOCTOSITE/IbHbIE
padoThI),
NpaKTHYecKast.

YuurbiBaTh
TPaHuIbI
NPUMeHeHHUs
HU3y4YeHHBIX
puznyecknx
Moj1eJIei:
HJIeaNIbHBIN Ta3,
MOJIETTH CTPOCHUS
ra30B, KUJKOCTEH 1
TBEPABIX TN, IPU
pelIeHnn
(busnueckux 3amay.




44

45

46

Macca u pazmepsbl
MOJIEKYJI (ATOMOB).
KonnuecTBo BemecTna.
[TocTostnnas ABoraapo

Temneparypa. TemioBoe
paBHoBecue. [lIkana
Ienscus

Pentenue 3anau

47

48

49

Nneansuniii ra3. 'a3oBeie
3aKOHBI

YpaBuenue MeHieneena-
Knaneiipona. Pemenue
3amad

AOcomroTHas
TeMIiepaTypa. 3aKkoH
JlanpTOoHA

50

H3omponeccel B
UJeaIbHOM rase ¢
MTOCTOSIHHBIM KOJINYECTBOM
BEILIECTBA

o1

I'paduueckoe
Ipe/ICTaBICHNE
M30IIPOIIECCOB: U30TEpMa,
u30xo0pa, n3zobdapa

52

53

OcHOBHOE ypaBHEHHE
MKT

Pemenue 3amau

54

CBs13b a0COIOTHOM

Pacno3HaBarhb
puznueckne
sIBJICHUS
(mpoueccsl)
00BSICHATH UX HA
OCHOBE 3aKOHOB
MOJIEKYJISIPHO-
KUHETHYECKOM
TEOPUU CTPOCHHUSI
BEILIECTBA
mboysus,
OpOyHOBCKOE
IBIDKEHUE, CTPOCHUE
JKUJIKOCTEH 1
TBEPIBIX TETI,
W3MEHEHHE 00bEMa
TeJI TIPY HarpeBaHUH
(oxmakeHun),
TEIJIOBOE
paBHOBecHe,
ucrnapeHue,
KOHJICHCAIIUS,
ILJIaBJICHHUE,
KpHUCTaJUTH3AINS,
KHUIICHUE, BIAXKHOCTh
BO3/yXa,
MTOBBIIIICHHE
JIaBJICHUSI Ta3a mpu
€ro HarpeBaHUU B
3aKPBITOM COCY/IE,
CBSI3b MEKIY
napaMmeTpamu
COCTOSTHUS Ta3a B
H30IpoLeccax.
OnuceIBaTh




TEeMIIepaTypbl
TEPMOJINHAMUYECKOMN
CUCTEMBI CO CpeaHeEn
KUHETUYECKON IHEPTUEN
IIOCTYIATEIBbHOT O
TEIJIOBOT'O ABUKEHUS €€
YacTUIL

55

O06o0061IeHNE U
cUCTeMaTHU3anus 3HaHUU
o teme "OcroBer MKT"

56

S7

KonTponbHas padoTa 1mo
teme "OcuoBer MKT"

TepMoguHamuyeckast
cucTeMa. 3aJaHue
BHEIIHUX ycnoBul st T/]
cucrteMbl. BHenHue n
BHYTPEHHUE MTapaMETPHI.
ITapametpsr T/ cuctembl
KaK CpeTHHE 3HAYCHHS
BEJIUYMH, OIHCHIBAIOIINX
€€ Ha MUKPOCKOIIMYECKOM
YpPOBHE

58

Hynesoe nauano
TEPMOJIMHAMUKH.
Camonpou3BoJibHas
penakcanusa T/ cucremsl k
TEIJIOBOMY PaBHOBECHUIO

59

Moaens naeansrHOTO rasa
B TepMO)II/IHaMI/IKe.

U3y4YeHHbIe
TeInJoBbIe
CBOICTBA TeJl H
TeInJoBbIe
SIBJICHUS,
UCTIONB3YS
¢dusnyeckue
BEJTHYHHBL:
JlaBJICHHUE ra3a,
TeMIepaTypa,
CpelHsIA
KHHeTHYeCcKas
9HEPIHUs
Xa0THYECKOTO
JBHYKCHHUS MOJICKYJL,
CpeIHeKBaIpaTHIHA
sl CKOPOCTh MOJIEKYI,
KOJIMYECTBO
TEIUIOTHI,
BHYTPEHHSA
9Heprusi, padbora
raza, Ko3QQuIueHT
TIOJIE3HOTO ISHCTBHUS
TEIIOBOTO
JBUTATEJIS; IPH
OIMCaHUH
MIPaBUIILHO
TPaKTOBATh
(bu3MYeCKUil CMBICIT
HCTIOJIb3YEMbBIX
BCIIMYHH, UX
0003HauCHHUS U
€IUHULIBI, HAXOJUTb
(dopmyibl,
CBSI3bIBAIOIIHE




60

YcaoBust IpUMEHUMOCTH
3TOU MOJICIIN
VYpaBaenue Menpeneena-

Knaneiipona u BelpaxeHue
JUIsL BHYTPEHHEH SHEprUU

61

62

63

64

Beipaxenue nis
BHYTPEHHEHN 3HEPruu
OJIHOATOMHOT0
UJCAIBHOTO ra3sa.
KBasucrarnueckue u
HECTaTUYECKUE IIPOLECCHI

DnemeHTapHas pabora B
TEPMOJIMHAMHUKE.
Berauciienue paboThl o
rpaduky mpouecca Ha pV-
arpaMme
Termonepenaya kak
croco0 U3MEHEHus
BHYTpeHHeM dHepruu T/]
CHCTEMBI 6€3 COBEpIICHHUs
paboThI

Konpekius,
TEMJIONPOBOIHOCTbD,
U3IIy4eHHE

65

KommduecTBO TENIOTHI.
TenmoéMKOCTh Tela.
VnenbHas u MoJipHas
TEIJIOEMKOCTH BEIIIECTBA.
VY nenpHas TenaoTa

JaHHYIO
(usnIecKyro
BEJIMYHHY C
JIpYTIMH
BEIMYHMHAM.

AHaJIM3MPOBATH

puznyeckue

Npouecchl 1

SIBJIEHU S, HCIOJIb3YSI

(pu3nyeckue 3aKOHBI

W NIPUHIHUIBI:

MOJIEKYJISIPHO-

KHHETHYECKYIO

TEOPHIO CTPOCHUS

BEIIIECTBA, Fa30BbIC

3aKOHBI, CBSI3b

cpeaHei

KHUHETUYECKOU

9HEPrUH TEIIOBOTO

JABHKCHUA MOJICKYJI C

a0coMI0THOM

TEMIIEPATYpPOH,

TIEPBBINA 3aKOH

TEepPMOAMHAMUKH, TIPH

3TOM pa3inJarhb

CJIOBECHYIO

(hopMyITUPOBKY

3aKOHa, ero

MaTreMaTHYecKoe

BBIPAXKCHUE U YCIIOBUSA

(rpaHuIpI, 06IaCTN)

MIPUMEHUMOCTH;
OOBSCHATH
OCHOBHBIE
MIPUHINNBI IeHCTBHA




66

CropaHus TOILJIMBA

Pacuét xonmuectBa
TEIUIOTHI IPU
Temionepeaaye

67

ITousarue 06 aguadbaTHOM
npouecce. [lepBblil 3aK0H
TepMO[[I/IHaMI/IKI/I

68

69

KonnuecTBo TennoTel u
paboTa Kak Mepbl
WU3MEHEHUS BHYTPEHHEN
sHepruun T/] cucremsl

Bropoii 3akoH
TEPMOJAMHAMUKH JIJIS
PaBHOBECHBIX U
HEPaBHOBECHBIX
IIPOLIECCOB.
Heob6patumocts
MPUPOJHBIX MTPOLIECCOB

70

71

72

IIpuHUMIIBL NEWCTBUSA
TermioBbiX MamuH. KIT/]

MakcumanbHOE 3HaUCHUE
KITA. Hukn Kapnao

Pemenue 3agau

73

IKOIOTHIECKHUE ACIIEKTHI
HUCITOJIB30BAHUS TCIIJIOBBIX
nsurareyeit. TenmoBoe
3arpsi3HEHUE OKPYXKaroIen
cpenbl

MaIllMH, TPHOOPOB U
TEXHUIECKUX
YCTpOICTB;
pa3nu4aTh yCIOBUS
X 0e30MacHoOro
HCTIOJTb30BaHU B
MOBCETHEBHOI
JKHU3HU.
Pazauuars ycioBust
UX 0e30MacHOro
UCTIOJIB30BaHMS B
MTOBCETHEBHOM KU3HHU.
BbInoJHATH
IKCIEPUMEHTHI M0
HCCJIeI0BAHUIO
(bU3NIECKUX SBICHUMA
U TIPOLIECCOB C
UCTIOJIB30BaHHEM
NPSMBIX 1 KOCBEHHBIX
U3MEpEHUI, IIPU 3TOM
(dbopmyarpoBaTh
mpobnemMy/3agaqy u
TUIIOTE3Y y4eOHOTO
IKCIICPUMEHTA,
cOOUpaTh YCTAHOBKY
W3 TIPEIOKEHHOT O
obopymoBaHusi,
HPOBOJIUTD OIIBIT U
(dbopmyarpoBaTh
BBIBO/JIBI.
OcyuecTBJsITH
npsiMble 1
KOCBEHHbIEe
H3MepeHust
(U3MYECKUX BEJINYNH,




74

75

Penrenue 3anau

O0o061IeHNE U
CHCTEMAaTU3alMs 3HaHUH
o TeMe ""TepmoanHaMuKa.
TenmoBrie MalTuHEL"

76

KonTtponpsHas pabora o
teme "TepMoauHamMuKa.
TennoBbie MauHbL"

77

[TapooOpazoBanue u
KoHaeHcauus. Mcnapenue
Y KUIICHHE. Y IeJIbHas
TEIIOTa TapooOpa3oBaHuUs

78

79

80

Hacruimennsie u
HEHACHIIICHHBIC TIAPHI.
KauecTBennas
3aBUCUMOCTD INIOTHOCTH U
JaBJIEHUS HACKHIILIEHHOTO
napa OT TeMIlepaTyphbl, UX
HE3aBHCUMOCTE OT 00BbEMa
HACBIIIEHHOTO Mapa.
3aBUCUMOCTh
TEeMIIepaTyphbl KUTIEHHS OT
JaBJIEHUS B )KUIKOCTHU

Bnaxnocts BO3ayXa.
AOcomtoTHas 1
OTHOCHUTEJIbHAS BIAKHOCTh

Pemenue 3amau

81

TBépnoe Teno.
Kpucrannmueckue n

MIPH 3TOM BBEIOUPATH
ONITUMAITBHBIH CITOCO0
M3MEpEHUS 1
HCTIOJTb30BaTh
W3BECTHBIC METOJIBI
OIICHKH
TIOTPEIIHOCTEH
HU3MEepeHuil.
HccaenoBarp
3aBHCHMOCTH MEXKIY
uznvecknmMu
BeJIHYHHAMH C
HCTIOJIb30BaHUEM
MIPSIMBIX M3MEPEHHIA,
TP 3TOM
KOHCTPYHPOBATh
YCTaHOBKY,
(ukcupoBath
Pe3yIbTaThI
MOJIy4YEHHOH
3aBHCHUMOCTH
(hU3MIeCKUX BEITHYUH
B BUE TAOJHUIl 1
rpauKoB, IeNaTh
BEIBOJIBI TTO
pe3ynpTataMm
WCCIIeTOBaHMUSI.
CobuionaTh npaBusa
0e30macHoOro Tpyjaa
TPH MPOBeIEeHUH
HCCJIEIOBAHUN B
pamkax yuyeGHOTO
JKCIICPUMCHTA,
y4eOHO-
HCCIIEeI0BATENbCKON U
MPOEKTHOU




82

83

84

85

aMmopgHBbIC Tea.
AHUN30TpONUs CBOMCTB
KPHUCTaJJIOB

[InaBnenne n
KPUCTAJUTH3AIIUS.

V nenpHas TeILIOTa
miassieHus. Cyonumanus
Hedbopmaruu TBEpAOTO
Tena. PacTsokeHue u
cxkarue. Cosur. Moaynb
FOwnra. IIpenen ympyrux
nedopMaruit

TemnnoBoe pacmupeHue
JKUJKOCTEH U TBEPABIX
TeJ1. AHTApMOHU3M
TEMIOBBIX KOJIEOaHHI
YaCTHI] BEIIECTBA

[TpeoOpazoBanue YHEPTHH
B (ha30BBIX MEPEX0Iax

86

YpaBHEHHE TEIOBOTO
Oamanca

87

88

Pemenue 3amau

[ToBepxHOCTHOE
HaTspkeHue. KannisipHsle
ABieHus. JlaBneHue nox
VCKPUBJICHHOU
[IOBEPXHOCTBIO JKHUJIKOCTH.
®opmyna Jlamnaca

JeSTEILHOCTH C
HCTIONIb30BaHIEM
HN3MEPUTENBHBIX
YCTPOMCTB U
1abopaToOpHOTO
o0opynoBaHUs.
Pemarp pacuérnoie
3a/1a4M ¢ ABHO
3a/1aHHOM
(busndeckoit
MO/IEJIBIO, UCIIOIB3YSI
(u3HUEeCcKre 3aKOHBI 1
TIPUHINIEI, HAa OCHOBE
aHaNM3a yCIIOBUS
3a7a4y BBIOMPATh
(pU3MUECKYIO MOJIEIB,
BBIJICTISTH (PU3HYECKUE
BEJIMUUHBI U
(bopmyibl,
HeoOXxoaumble 11 e
peleHusl, IPOBOIUTH
pacyéThl ¥ OLICHUBATh
peaIbHOCTD
MOJTY4EHHOTO
3HA4YeHMs PU3HIECKOH
BEJIMYHHBI.

Pemarn
KavecTBeHHbIE
3a/1a4M: BICTPANBATh
JIOTUYECKH
HETIPOTHBOPEYHBYIO
LETIOUKY
paccyXaeHui ¢
OIOPOil HA U3YUYEHHBIE




0O0001EeHuEe 1
cucTeMaTu3alus 3HaHui

89 no Teme "ArperatHsie
COCTOSIHUS BEILECTBA.
®a30BbIe IEPEXOBI"
KonrponbHas pabora no

90 TeMe "ArperaTHbie

COCTOSIHUS BEILECTBA.
®a30BbIe IEPEXObI"

3aKOHBI,
3aKOHOMEPHOCTH U
(u3nIecKue SBICHUS;
HCTIONIB30BaTh MIPH
pemmeHnn y4eOHBIX
3a7a4 COBPEMEHHBIC
nH(pOpPMaIMOHHbIE
TEXHOJIOTHH JIJISI
TIOUCKA,
CTPYKTYPHpPOBaHUS,
UHTEpIpPETANHT U
MIPEACTaBICHUS
y4eOHOI 1 HayqHO-
MONYJISIPHOMN
nHpOpMaINH,
TIOJIy4E€HHOH U3
Ppa3IMYHBIX
HCTOYHHKOB,
KPUTHYECKH
aHAJIU3UPOBATh
HOJTy4aeMyo
HHPOPMALIHIO.
IIpuBoauTh
NpUMepbI BKJIaga
PoccuiicKuX U
3apy0e:KHbIX
Y4€HBIX-(QU3UKOB B
pa3BUTHE HAYKH,
00BsICHEHHE
HPOLECCOB
OKPY’KaloIIero Mupa,
B Pa3BUTHE TEXHUKH U
TEXHOJIOTHU1.
Hcnosb3oBars
TeopeTHYecKHe
3HaHNA N0 (pu3nKe B




TOBCEAHEBHOM XKU3HU
IS 00eCTIEYEeHUS
0e30MmacHOCTH IpH
oOpameHnu ¢
npubopaMu 1
TEXHUYECKUMHU
yCTpoiicTBamMH, AJist
COXpaHEHHMsI 3710POBbsI
U COOIOIEHNS] HOPM
9KOJIOTUYECKOTO
IIOBCICHUS B
OKpY>Kalomiel cpeje.
Paborars B rpynne
C BBIIIOJTHEHUEM
Pa3THIHBIX
COLMANTEHBIX POJICH,
TUTAHUPOBATH PaboTy
TPYIIIBL,
paunoHalbHO
pacrpenensith
00S3aHHOCTH H
IUTAHUPOBATh
JeSITeTBbHOCTD B
HECTaHIAaPTHBIX
CUTYAIIHSX,
aJIeKBaTHO
OLICHHUBAaTh BKJIAJ]
Ka)XJ0T0 U3
YYaCTHUKOB I'PYIIIIbI
B pelleHne
paccMaTrprBaemMoit
poOIEeMBI.
Texymas u
TeMaTH4ecKast.
Cnoco0nb1
OIICHUBAHMS:




ycTHas padora,
NUCbMEeHHasN
(TecThl, IMKTAHTHI,
NMpoBepPOYHbIE

CAMOCTOATC/IbHBIC
padoThI),
NpaKkTu41eCKas.
DrneKTpu3anus Ten u eé YuutbiBarh
IIPOSIBIICHUS. TpaHHUbL
DIIeKTPpUUECKUH 3apsil. TIPHMEHCHH
H3yYCeHHBIX
91 J1Ba BH1a DIEKTPUIECKUX F———
3apsiioB. [IpoBoiHMKY, MoIeJIeii:
JUBJICKTPUKU U TOYCYHBIN
T10JTy[IPOBOIHUKH 3IIEKTPUYECKUN
- 3aps]l IIpU PEeLIECHUN
OneMeHTapHbIH ¢buzyecKkux 3a1ad.
92 ANEKTPUYECKUI 3apsi. PacIo3HABATE
3aKOH COXpaHEeHUs usnueckue
JJIEKTPUYECKOTO 3apsaaa AB/ICHAA
- (mpoueccsl) U
B3anmopencTere 3aps10B. 0OLACHSITE HX Ha
93 Todeunsle 3apsapl. 3aKOH OCHOBE 3AKOHOB
Kynona 3JIEKTPOIMHAMUKH
94 Pemenue 3amau CBAIL MEXKIY
napaMmerpamy,
Onektpuueckoe nose. Ero SeKTpU3ALNS Tel,
95 JelficTBHE Ha B3aUMOJICHCTBHE
DJIEKTPUYECKHUE 3apsIbl 3aps/0B.
HanpsxénnocTh g;ﬁ::::
IIEKTPUYECKOTO MOJIS. IeKTpHYecKHe
96 [Ipo6usr1it 3apsz. JIunuu CBOIiCTBA BellecTBa

HaIpPsHKEHHOCTH
AJIEKTPUYECKOTO TOJIA.

U JJICKTPUYECKUE
ABJICHUSA




97

98

99

100

OnHopoaHoe
ANEKTPUUECKOE TOJIe
IToTeHMaIbHOCTE
3JIEKTPOCTATHYECKOTO
roJist. PasHocTh
MOTEHLHAJIOB U
HaIpsKEHUE

[ToTeHimanpHas SHEPTUst
3apsja B
3JIEKTPOCTATUYECKOM
noie. Ilorennman
AIEKTPOCTATHYECKOTO
TTOJIA

CBsi3b HAIIPSDKEHHOCTH
HOJISl U Pa3HOCTH
HOTEHIUAJIOB IS
AIIEKTPOCTATUYECKOTO
noJIst

[TpyHIMI Cyniepno3ULMH
INEKTPUUYECKUX TOJIEH

101

Pemenue 3agaa

102

103

ITosie ToueuHoro 3apsaa.
[Tone paBHOMEpHO
3apsKeHHOU cepsl

ITone paBHOMEpHO
3apsHKEHHOTO 10 00BEMY
miapa. [Tone paBHOMEpHO
3apsKEHHON OECKOHEYHOM
IJIOCKOCTH

(mpoueccsbl),
HCIO0JIb3YH
puznueckne
BeJIMYMHBI:
3IEKTPUYECKUN
3apsiz,
3IEKTPUUYECKOE
noie,
HaIpsKEHHOCTh
TI0JIS1, TOTEHIHUA,
pa3HOCTh
MIOTCHIINAJIOB; TIPH
OIIHCaHUH
MIPaBUIIBHO
TPaKTOBaTh
(u3HUECKHIl CMBICI
HCTIOJIB3YEMBIX
BEJIMUUH, UX
0003HaueHHUS U
€/INHULIBI;
YKa3bIBaTh
(hopmyEL,
CBSI3BIBAIOIIC
JaHHYIO
(uznIeckyro
BEJIMYHHY C
JpYruMHU
BEJIMUMHAMMU.
AHATU3MPOBATH
puznueckne
npoueccsl U
SIBJIEHUS1, CIOJIb3YsI
(usznyeckne 3aKOHbI
W MPUHIHUIBI: 32KOH
COXpaHEeHHMs
JNEKTPUUECKOTO




104

105

106

107

[IpoBOogHUKY B
AJIEKTPOCTATUYECKOM
mmoiie. Y cloBue
paBHOBeCHs 3apsiI0B

JrsneKkTpuKky u
MOJIYTIPOBOTHUKH B

SJICKTPOCTATUYCCKOM I10JIC

Konpencarop.
DIEKTPOEMKOCTh
KOH/JIEHCATOopa.
DIIEKTPOEMKOCTh
MIJIOCKOTO KOHAEHcaTopa
[TapannensHOE

COCIUHCHHC
KOHIACHCATOPOB

108

ITocienoBarenpHOE
COEIHEHNE
KOHJIEHCAaTOPOB

109

110

DHeprus 3apsyKEHHOTO
KOHJIeHCaTopa

Pemenue 3amau

111

JIBrkeHne 3apsyKeHHON
YaCTHUIbI B OJHOPOJHOM
AIEKTPUYECKOM I10JIe

112

113

Pemenue 3agau
O060061EHNE U

cucTeMaTtu3aius 3HaHU
1o TemMe "DIIeKTPUUECKOoe

3apsina, 3aKOH
Kynona, npu sTom
Pa3INYaTh CIOBECHYIO
(hopMyIHPOBKY
3aKOHa, €ro
MaTeMaTH4eCKOe
BBIPA)KEHUE U YCIIOBUS
(rpaHuLBl, 00MaCTH)
MIPUMEHUMOCTH;
OOBSICHATH
OCHOBHBIC
NPUHIHIBL JEHCTBUS
MallvH, TPHOOPOB U
TEXHUYECKUX
YCTpPOMCTB;
pa3nu4aTh yCIOBUS
ux 0e30MacHOro
UCIIOJIb30BaHMS B
[IOBCEIHEBHOMU
JKHU3HU.
Paznuuyars yciaoBus
HX 0e30IacHOro
HCIIOJIBb30BaHMS B
MIOBCEHEBHOU YKH3HH.
BbInoHATH
IKCIEPHUMEHTHI 110
HcCJIeI0BAHUIO
(hbU3HYECKUX SIBIICHUIA
U IIPOIIECCOB C
UCIIOJIb30BaHUEM
MPAMBIX 1 KOCBEHHBIX
HU3MEpEeHUH, IPH STOM
(opMyaHpoBaTh
npobiemy/3anaqy u
THITOTE3y y4eOHOTOo




114

noie"

KonTtponpHas padora o
Teme "DIEKTpUIECKOe
nose"

115

Cwuia Toka. ITocTostHHBIH
TOK. Y CIIOBHSA
CYIIIECTBOBAHUS
MOCTOSIHHOTO
3JICKTPUYECKOTO TOKA

116

117

118

119

HcTouHuku TOKA.
Hanpsokenne u 31C

3akoH OMa 11 yyacTka
Hemnu. DIEKTPUIECKOoe
COTIPOTHUBIICHUE

3aBHCUMOCTh
COTIPOTHUBIICHUS
OJIHOPOJIHOT'O ITPOBOJIHUKA
OT €r0 IJIMHBI U IUIOIIAIN
MOTIEPEUHOT0 CEUCHUS

VY 1enpHO€e CONPOTUBIICHUE
BenlecTsa. Pemenue 3anau

120

ITocnenmoBarensHOE,
napajuieIbHOe,
CMEIIaHHOE COEeTUHEHHE
MIPOBOJIHUKOB

121

Pacuét pa3zBeTBIEHHBIX
AIIEKTPUYECKHX LIETIEH.
[TpaBuna Kupxroda

JKCIIEPUMEHTAa,
coOMpaTh YCTaHOBKY
13 TIPEIIOKCHHOTO
o0opynoBaHus,
TIPOBOAUTH OIIBIT U
(hopmynHpOBaTH
BBIBOJIBL.
OcymecTBJsTh
npsiMbie U
KOCBEHHbIE
H3MepeHust
(U3HUYECKNX BEJINYNH,
TIPY 3TOM BBIOMpATH
ONITHMAJIBHBIH CII0CO0
HU3MEpEHNUS U
HCTIONB30BATh
HU3BCCTHBIC METOAbI
OLICHKH
MOTPELIHOCTE N
U3MEPEHUM.
Hccaenosarn
3aBHCHMOCTH MEKIY
puznueckumu
BeJIMYMHAMH €
HCIIONIb30BAaHHEM
MIPSMBIX U3MEPEHUH,
IIPH 3TOM
KOHCTPYUPOBATh
YCTaHOBKY,
(ukcupoBatb
pe3yabpTaThl
MOJTyYEHHO
3aBUCHMOCTH
(U3HYECKNX BEJINUNH
B BUJIC TaOJIHII U




122 Pemenue 3amau
Pabora anexrpuyeckoro
123 ToKa. 3aKkoH JIkoyis —
Jlenna
124 Pemienne 3agau
MontHOCTb
125 AJIEKTPUYECKOTO TOKA.
TemnoBas MOIIHOCTbD,
BhIZICNIIEMAas Ha Pe3UCTOpe
126 Pemenue 3amay
O/1C u BHyTpEHHEE
127 COIPOTHUBIICHUE
HMCTOYHHKA TOKA
3akon OMa 1 HOJTHOH
128 (3aMKHYTOH)
AIEKTPUYECKOMN LETH
129 Pemenue 3amau
130 MomHocTs HeTOUHHNKA
TOKa
131 KopoTkoe 3ambikaHue
132 Konpnencarop B uenu
MTOCTOSIHHOT'O TOKA
133 Penrenne 3amau
Pemenue 3agau mo reme
134 "IlocTosHHBIH
ANEKTPUUECKU TOK"
135 Pemenue 3agad mo reme

"TTocTOSIHHBIH

rpadKoB, 1e1aTh
BBIBOJIBI 11O
pesyabTaTam
HCCIICIOBaHHSI.
CobaroaaTs npaBuia
0e3omacHoOro Tpyaa
NpH MPOBeIeHN N
HCCIIeIOBaHUM B
pamkax yyeGHOTO
JKCIIEPUMEHTAa,
y4eOHO-
HCCIIEI0BATENBCKOM U
TIPOEKTHOU
JeATEIEHOCTH C
HCIIOJIBb30BaHHEM
H3MEPUTEITBHBIX
YCTPOUCTB U
J1a00paTOPHOTO
000pyI0BaHUs.
Pemarp pacuérnolie
3a/1a4M ¢ ABHO
3aJaHHOM
(uzndeckoit
MOJIEIBI0, UCTIONB3Ys
(bu3HYeCKHe 3aKOHBI H
MPUHIHIIBI, HA OCHOBE
aHaM3a yCJIOBUS
3a/1a4un BEIOMPATh
(hU3NUECKYIO MOICIb,
BBIJICIISITH (PU3HYECKUE
BCIIMYUHBI U
(bopmyibl,
HEoOXOoaUMBIE JIsl €€
pelIeHust, IPOBOIUTH
pacy€Thl ¥ OLICHUBATh
peaIbHOCTD




136

3NIEKTPUYECKUM TOK"
Pemenue 3agau no reme
"[TocTosHHBII
3NIEKTPUYECKUM TOK"

137

O0o0061IeH e U
CcHCTeMaTHU3alus 3HaHUH
1o Teme "IloCcTOSHHBIN
3NIEKTPUYECKUM TOK"

138

139

140

141

142

KonTtponpsHas pabora o
teme "llocTossHHBIN
ANEKTPUIECKUH TOK"

DJeKTpuuecKas
POBOJIUMOCTH Pa3IMYHBIX
BEUIECTB. DJIEKTPUUECKU
TOK B METaJlJIax.
CBepXImpoBOAUMOCTh

DIIEKTPUUECKUI TOK B
pacTBopax U pacrjaBax
AIIEKTPOIUTOB. 3aKOHBI
®Dapanes U1 JIEKTPOIU3a
DIIEKTPUUECKHUI TOK B
raszax. [mazma
DIIeKTPUUECKHUI TOK B

Bakyyme. BakyymHbIe
npudopbI

143

144

DJIEKTPUYECKUI TOK B
MOJTYITPOBOTHAKAX

[TonynpoBOIHUKOBBIE

MOJTY4EHHOTO
3HAaYCHUS (PI3UIECKON
BEJIMYHHBI.

Pemarsp
KayecTBeHHbIE
3a/1a4M: BEICTPANBATh
JIOTUYECKH
HETPOTHBOPEUUBYIO
LETIOYKY
paccyxaeHui ¢
OIIOPOY Ha U3y4YCHHbIE
3aKOHBI,
3aKOHOMEPHOCTH U
(usHyecKne IBICHUS;
HCTIONIB30BAaTh MIPH
pemIeHNH y4eOHbIX
3a/1a4 COBPEMEHHBIE
UH(OpPMAaLMOHHBIE
TEXHOJIOTHH JIJIsI
TIONCKa,
CTPYKTYPHPOBaHHUS,
MHTEPIIPETaN U
MIpeACTaBICHUS
y4eOHOI U HayqHO-
MONYJISIPHOMN
WHpOpMAINH,
MOJIyYEHHOU U3
Ppa3nuHbIX
HCTOYHHKOB,
KPUTHYECKH
aHATM3UPOBATh
MOJTy4aeMyto
nHpOopManuIio.
IIpuBoauTh
NMpUMepbI BKJIaga
poccuiicKux u




IPUOOPHI

3apy0e:KHbIX
Y4€HbIX-(QU3UKOB B
pa3BUTHE HAYKH,
00BsICHEHHE
TIPOIIECCOB
OKPY’KaIoIIero MHpa,
B Pa3BUTUC TCXHUKH U
TEXHOJOTHIA.
HUcnons3oBaTh
TeopeTHYEeCKHUe
3HAHHSA MO0 (PU3NKe B
TTOBCETHEBHOM KU3HH
IUTSL 00eCTIEYEeHUS
0e30MacHOCTH TIpH
oOparmieHnu ¢
mpubopaMu 1
TEXHUYECKUMHU
YCTpOWCTBaMHu, AJis
COXpaHEHHUS 310POBbS
U cOOJII0OACHHS HOPM
9KOJIOTHYECKOTO
MTOBEJICHUS B
OKpY’Karomien cpeje.
Paborars B rpynne
C BBITIOJTHEHUEM
Pa3IHYHBIX
COLIMAJIbHBIX POJICH,
TUTAHUPOBATH PaboTy
TPYIIIBI,
paloHaIbHO
pacnpenensTh
00513aHHOCTH U
IUTAHUPOBATh
JIeSITeTBbHOCTD B
HECTaHIAPTHBIX
CUTYAIIHSX,




aJIeKBaTHO
OLICHNBATh BKIIA]
KaXJI0TO W3
YYaCTHHUKOB T'PYTIITBI
B peIIeHNe
paccmaTpuBaeMoit
poOIeMBI.
Tekymas u
TeMaTHYecKast.
Cnoco0n1
OLICHUBAHMSA:
ycTHasi padora,
nUCcbMeHHast
(TecThl, IMKTAHTHI,
NMpPOBepPOYHbIE U
CcaMoCTOSITe/IbHbIE
padoThI),
NpaKTH4ecKas.

145

Pu3n4ecKuil NPAKTUKYM
no teme "M3mepenune cuiibl
TOKA M HANpPSKEHUS B
LENH MOCTOSIHHOTO TOKa
IIPY ITIOMOILY aHAJIOTOBBIX
U U (POBBIX
WU3MEPUTEIBHBIX
npubopoB" UK
"3HaKOMCTBO C IUPPOBOIA
nabopaTopueii o pusmuke.
IIpumeps! n3mepenus
bu3NYECKUX BEJIUYUH MPU
MIOMOIIY KOMITBIOTEPHBIX
JaTYNKOB"




146

DuU3nYECKU MPAKTUKYM
no teme "M3yuyenue
HEPABHOMEPHOI'O
JIBIKEHHUSI C LIEIIbIO
ONPEAEIIEHUS MTHOBEHHOM
ckopocth"

147

148

Pu3n4ecKuil IPAKTUKYM
no teme "U3mepenue
YCKOPEHHUS TIPH
MPSAMOJIMHETHOM
PaBHOYCKOPEHHOM
JBYDKSHUHU 110 HAKJIOHHOU
IUIOCKOCTH" MJIH
"UccneqoBanue
3aBUCUMOCTH TIyTH OT
BpEMEHU MPHU
PaBHOYCKOPEHHOM
JIBUKEHUN"

Pu3n4eCcKul IPAKTUKYM
o teme "U3mepenue
YCKOPEHHSI CBOOOTHOTO
nageHus" wim "M3ydenue
JIBUKEHUS TeNa,
OpOIIIEHHOTO
TOPU30HTAIIBHO"

149

Pu3nYeCcKuil TPAKTUKYM
o teme "N3yuenue
JIBUKEHHUS TeJla 10
OKPY>KHOCTH C




MOCTOSIHHOM 10 MOJYJIIO
CKOPOCTbHIO" WJIH
"UccnenoBanue
3aBUCHMOCTH TIEpHO/Ia
oOpalieHuss KOHU4eCKOro
MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3n4eCcKul IPAKTUKYM
no teme "M3mepenue
PaBHOJEHCTBYIOIIEH CUIIBI
IIpU JIBHKEHUH OpycKa Mo
HAaKJIOHHOM 1iockocTh"
unu "[IpoBepka rumnoresbl
0 HE3aBHUCHUMOCTU BPEMEHHU
JBIKEHUS OpycKa 1o
HAKJIOHHOM IUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT
ero maccol"

Pu3n4eCcKul IPAKTUKYM
o TeMe "HccienoBanue
3aBHCUMOCTHU CHII
YIIPYTOCTH, BOSHUKAIOIITHX
B IIPYKWHE U PE3NHOBOM
oOpasiie, OT ux
nedopMaruu umm
"N3yueHue nNBUKEHUS
CHCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON
yepe3 JErkuit 6J10K"




152

153

154

DuU3nYECKU MPAKTUKYM
no teme "U3mepenue

K03 uLreHTa TpeHus 1mo
BEJINYMHE YTJIOBOTO

ko3 unrenTa
3aucuMocTH FTp(N)" mim
"NccneqoBaHue ABUKEHUS
Opycka 1Mo HaKJIOHHOM
IUIOCKOCTH C NIEPEMEHHBIM
ko3 durmenTom TpeHus"
wiu "M3yuenue nBuKeHus
rpy3a Ha Bally ¢ TpeHueMm"

Pu3nyecKuil NPakKTUKYM
o teme "UccneqoBanue
YCJIOBUI paBHOBECHS
TBEPAOIO Tea, UMEIOILETO
OCb BpalleHus" uin
"KoHcTpynpoBaHue
KPOHUITEMHOB U pacy€T
CWJI YIIPYTOCTH" MIIH
"N3y4eHue yCTOHYMBOCTU
TBEPIOTO TEJIA, UMEIOIIETO
IJI0Ab OTIOPHI"

Pu3nYecKuil NPAKTUKYM
o teme "N3mepenue
UMITyJIbCa TeJa 1o
TOPMO3HOMY IIyTH" WK
"N3mepeHue CUIibl TATH,
CKOPOCTH MOJIeNN




155

156

AJICKTPOMOOUIIS U
MOIIIHOCTH CHJIBI TSTH"
wiu "CpaBHeHHE
M3MEHEHUSI UMITYJIbCa TeJla
C UMITYJIbCOM CHJIBI" MIIN
"UccnenoBanue
COXpaHEHHUS UMITYJIbCa
IIPU YIIPYTOM
B3auMOIEUCTBUN" WU
"U3mepenue
KMHETUYECKON SHEPrUuu

TeJa 10 TOPMO3HOMY
n

yTH
dusnueckuil NpaKTUKyM
no teme "M3yuenue
U30TEPMUYECKOTO
npouecca (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOH
naboparopun)" Win
"N3y4eHne n30X0pHOTo
npouecca" win "MU3ydenne
n300apHoOro nporecca"
i "lIpoBepka ypaBHEHUS
cocrosiHus"

Pu3n4eCcKuil IPAKTUKYM
no teme "M3mepenune
yAEIbHON TEMI0EMKOCTH"
nmm "UccnenoBanue
IpolLecca OCThIBAHUS




BelecTBa" UM
"UccnemoBanue
aauabaTHoro npoiecca"
win "N3yuenue
B3aMIMOCBSI3U SHEPTUU
MEXMOJICKYJISIPHOT'O
B3aMMOJICHCTBHSA U
TEeMITepaTypbl KUTICHHS
JKAOKocTen"

157

158

Pu3n4ecKuil NPAKTUKYM
no teme "M3yueHue
3aKOHOMEPHOCTEMN
WCTIApEHUS KUJKOCTEH"
unu "U3mepenue
YAECIBHOM TEIUIOTHI
IUIaBJICHUS J1bJa" WU
"N3yuenune cBONCTB
HACBILIEHHBIX MapoB" WK
"N3mepenue abCoOTHON
BJIQ)KHOCTH BO3/lyXa U
OILIEHKa MacChl 11apoB B
nomenienuun". 3mepenue
Ko duneHTa
MOBEPXHOCTHOTO
HaTSDKEHUS

Pu3n4ecKuil IPAKTUKYM
no teme "HabGumonenue
IIPEBPALICHNS SHEPTUN
3apsYKEHHOTO
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160

KOHJICHCATOpa B YHEPTHIO
U3IIy4yeHus ceeToauoaa”
win "N3yuenue
MPOTEKaHUs TOKA B LIETIH,
coaepKallein
KOHJIeHcaTop" uiu
"Pacnipenenenue pasHOCTH
MOTEHIINAJIOB
(HanmpspDKEeHMs ) TPy
MOCIeI0BAaTEIbHOM
COEIMHEHUU
KOHJIEHCAaTOpoB"

Ou3nyecKuil MPakTUKyM
o teme "UccneqoBanue
CMEIIaHHOTO COCIMHCHUS
pe3ucTopoB" uiu
"Usmepenue yaenpHOToO
COTIPOTHUBIICHUS
MIPOBOJIHUKOB" UITH
"UccnemoBanue
3aBHUCUMOCTH CHIJIBI TOKa
OT HANPSHKEHUS 1151
JIaMITHI HaKaJIMBaHUA"

Pu3nYecKuil NPAKTUKYM
o Teme "HaGnronenue
AJIeKTposin3a" win
"N3mepenue 3apsa
OJHOBAJIEHTHOTO MOHA"
i "MccnenoBanme




3aBUCUMOCTH
COIPOTUBIICHUS
TEPMOPE3UCTOPA OT
TEeMIEpaTypbl" WIH
"CHsTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKHU Auoaa"

161

PesepBHBI ypOK.
O0o061IeH e U
cucTeMaTu3aIus 3HaHui
o TeMe "Kunemarnka"

162

163

164

165

PesepBHBIil ypoK.
O6o006menne u
crucTeMaTu3auurs 3HaHUI
no teme "lunamuka"

PesepBHBIil ypoK.
O06o0061IEHNE U
CHCTEeMaTH3aIis 3HaHUU
o teme "CraTnka
TBep0ro Tena'

PesepBHBIil ypOK.
O6o61eHne u
crucTemMaTu3aluvs 3HaHUI
1o Teme "3aKOoHBI
COXpaHEHHUs B MEXaHHUKe"

PesepBHBIi ypOK.
O06o06mIcHNE U
CHCTEeMaTH3aIis 3HaHUH
1o Teme "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECK

Texkymas u
TeMaTH4YecKas.
Cnoco0s1
OLICHMBAHMA:
ycTHasi padora,
nuCcbMeHHast
(TecThl, AMKTAHTHI,
NPOBePOYHbIE U
caMoCTOsATeIbHbIE
padoThI),
NMpaKTHYecKas.
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168

169

170

oit Teopun"
PesepBHBI ypOK.

0O0001EeHue 1
CHCTEMAaTHU3alNs 3HAHUI

o TeMe ""TepmoanHaMuKa.

TenmoBbie MaIUHEL"

PesepBHBIi ypOK.
0O0001EeHue 1
cucTeMaTtu3anus 3HaHUI
o TeMe "ArperatHbie
COCTOSIHMSI BELIECTBA.
®dazoBble Iepexos"

PesepBHBIil ypoK.
O06o0061IEHNE U
CUCTEeMAaTH3alMsl 3HAaHHHA
1o TemMe "DIIEKTPUUECKOoe
nosie"

PesepBHBIil ypOK.
O6o61eHne u
cucTeMaTtu3anus 3HaHU
o teme "[locTosTHHBIH
ANEKTPUIECKUIN TOK"

PesepBHBIil ypOK.
O06o001menue u
CUCTEMATH3alMsl 3HAaHUH
1o treme "Toku B
pa3n4YHbIX cpeaax”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara ugposBbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁljl;l;OBaTeﬂbHLIe
padoThI padoThI pecypenI
B3aumoneiicTBrU€e MOCTOSTHHBIX MarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1
I'mnoTesa Ammepa
Bekrop marautHOM nHAYKUMU. [TpuHnmn
2 CyNEepHO3UIMU MArHUTHBIX ToJed. JInnnn 1
MarHUTHOW MHIYKIIUH
3 MarauTtHoe 1nosje NPOBOJHUKA C TOKOM. 1
OnbIT DpcTena
4 Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb
5) Pemenue 3anau
6 [Ipumenenue 3akoHa Amrepa. 1
DNEKTPOU3MEPUTENbHBIE TPUOOPHI
Cuua Jlopeniia, e€ HanpaBJI€HUE U MOJYJIb.
7 JIBr>KeHue 3apsKEHHOW YaCTHUIIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JIe
8 Penrenne 3amau
9 Pa6ora cunsl Jlopenua
10 Pemenne 3amau 1
11 MarHuTHoOe noJie B BEIIECTBE. 1
deppoMarHeTHKH, rapa- U IMaMarHeTUuKu
12 OcHOBHEBIE CBOMCTBa (heppPOMATrHETUKOB. 1

[Tpumenenue peppoMarHeTUKOB




13

Penrenue 3amaud mo reme "MarautHoe mose"

14 Pemenune 3amau no reme "MarautHoe nose"

15 SIBlieHUE ANEKTPOMArHUTHOW UHAYKIUH.
IToTok BekTOpa MAarHUTHOM MHIYKLIUU

16 OJ1C uHAYKIMH

17 3aKOH AIEKTPOMArHUTHOW WHIYKIIMH
®dapanes

18 Buxpesoe anekrpudeckoe mnojie. Toku Dyko

19 OJ1C MHAYKIMY B ABUKYIIAXCS
MIPOBOTHHKAX

20 Pemrenne 3agau

21 [TpaBumo Jlenma

99 HNunykrtrBHOCTH. KaTymka MHIYKTUBHOCTH
B L€ ITOCTOSIHHOT'O TOKA

93 SBnenune camonnaykuu. 3/C
CaMOUHYKITUU

24 DHeprus MAarHUTHOTO TIOJIST KaTyIIKH C
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amau

26 O0o001IcHNEe U CHCTEMAaTH3alHsl 3HAHUH 110
TeMe "DnekTpoarnHamMuKa"

97 KonTposnbHas pabora no teme
"OnexkrpoaguHamMuka"

78 Konebarensuas cuctema. CBOOOIHEIE
KoneOanus. ['apMoHUYEeCKre KoIeOaHus

29 KunemaTnueckoe 1 THHAMHUYECKOE

OIMCAaHMUE KOJeOaTEIbHBIX JBHOKCHHUH




DHepreTudeckoe onucanue. BoiBog
JTUHAMHUYECKOTO OMMCAaHUsI TAPMOHUYECKHUX

30 KOJIeOAHUN U3 UX SHEPTETHYECKOTO U
KMHEMAaTU9YECKOTO OTTMCAHUS

31 Ammntyna u dasza koaedanuit
[lepuon u yacrora konebanuii. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHMIA

32 MaTeMaThdeckoro MasTHuka. [lepuon
CBOOOIHBIX KOJIEOAHU TTPYKHHHOTO
MasiTHUKA

33 3aryxaroue Kosuebanus. BolHyK1eHHbIE
Kosiebanus1. Pesonanc

34 ABTOKOJIE0aHUSA

35 Pemenue 3amay

36 Ypok-koHpepenmus "MexaHnueckue
KoJie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O06o01IeHre U cucTeMaTu3alys 3HaHU| 1o
teMme "MexaHnnueckue KonebaHus"

38 DNeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbIil KOHTYP
®opmyna Tomcona. CBsI3b aMIUIUTYBI

39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYION CUITBI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHHOM
KOJIe0aTeIbHOM KOHTYpE
3aryxarolue 3JIeKTPOMarHUTHbIE

41 KosiebaHus1. BeinyxkneHHbIe

SJICKTPOMArHuTHBIC KoJIeOaHMs




ITepemennsbIit TOK. Pe3auctop n KoHaeHCaTOp

42 B I[ENTU TICPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B LIENTU
MIEPEMEHHOT0 TOKa

44 3akoH OMa AJ1s1 2JIEKTPUUECKON LIenu
MEPEMEHHOTO TOKa
MoIHOCTh EPEeMEHHOT0 TOKa.

45 AMITTUTYZAHOE U IEHCTBYIOLIEE 3HAUCHUE
CWJIBI TOKA Y HATPSDKEHUS

46 Pe3oHaHC B 2JIEKTPUYECKOM LIETTH

47 Pewenne 3anau
Wneanbublif Tpanchopmatop.

48 [Ipon3BoacTBO, IEpenava u nmoTpedacHue
ANEKTPUYECKON IHEPTHH
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anekTpodHeprun. KynbTypa ucnons3oBaHus
AIEKTPOIHEPTHH B IOBCEAHEBHON KU3HU

50 Pemrenne 3amau

51 Pemenue 3amau

59 O00011eHre U cCUCTEMAaTU3AINS 3HAHUI 110
TeMe "DIeKTpOMarHuTHbIE Kojaebanus"

53 MexaHnyeckne BOJIHbI. XapaKTepUCTUKHU
MEXaHHYECKUX BOJTH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKkTEepUCTUKH 3ByKa

56 Wnopassyk u yaprpasByk. Lllymosoe

3arpsA3HCHHUC Opr)KaIOH_Ieﬁ CpCablL




57

58

Penrenue 3anau

3JI€KTpOM3,I‘HPITHbI€ BOJIHBI. I/I3J1yqu1/Ie
OJICKTPOMAardiMuTHBIX BOJIH

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHue IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHHI/IHBI PaauoOCBA3U U TCICBUACHUA.

Paguonokamus. aﬂeKTpOMaFHI/ITHOC
3arps3HCHUC oxpymaromeﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

63

64

Caer. 3aKOH NPSIMOJIMHENHOTO
pacnpocTpaHeHus CBeTa

Pemienune 3ama4d Ha MPUMCHCHHUC 3dKOHA
HpHMOJ’IHHCﬁHOFO pacipoCTpaHCHUA CBECTA

65

Otpaxenue csera. [1nockoe 3epxkaino.
Cdepuueckoe 3epkaino

66

[Tpenomnenue cBeta. AGCOTIOTHBIN U
OTHOCHUTEIIbHBIN 1MOKa3aTeb MPETOMICHHUS.
ITosmmHOE BHYTpEHHEE OTPAKECHUE.
[IpenenbHbIN yroia NOJHOTO BHYTPEHHETO
OTpa)KEHUs

67

68

Pemenue 3aga4u Ha TpUMEHEHUE 3aKOHOB
OTpaXeHUS U MPEIIOMJICHHS CBETA

Xon stydeit B mpusMe. Jlucnepceus cBerTa.
CroxxHbII cocTaB Oenoro cera. L{pet




JInn3pl. ®OKYyCHOE PacCTOSTHUE U

09 ONTHUYECKAs CUJIA JIMH3BI

70 [TocTpoenue n3o0pakxeHUi B JIMH3AX U UX
cUCTeMax. YBeJIMYEHHUE JTUH3bI
Pemenue 3agau Ha noctpoeHue

71 N300paKeHHIA, TIOTY9aEeMBIX C TOMOIIBIO
JMH3

72 I'na3 kak onrtuyeckas cucrema

73 Pemenue 3anau. [Ipeaenst npuMeHUMOCTH
TEOMETPUUECKOMN ONTUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucniepcust cBera

76 WHuTepdepennus cera

77 KorepeHTHbIe HCTOYHHUKH. Y CIIOBHUS
HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue nuTeppepeHnn

80 Judpakuus ceera

81 JudpaxknuonHas pemeéTka. Y cioBue
HaOJIF0IeHUS TIIaBHBIX MAKCHMYMOB

82 Pemenue 3amau

83 [TomepeyHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus ceera

84 Pemenue 3amau

85 CBeToBbIe SBJICHUS B IPUPOJIE

86 O0001eHne 1 cUCcTEMaTU3ALMS 3HAHUI 110

teme "OnTuka"




87 KoHnTtpoinbHas paborta mo teme «OnTrka 1
['paHuUIBI MPUMEHUMOCTH KIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKH U 1
MPUHIIUIT OTHOCUTEIILHOCTH

89 [TocTynartel cienuanbHOU TEOPUU 1
OTHOCUTEIILHOCTH
[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAJI.
[IpeobpazoBanus Jlopenua. YcioBue

90 npuIUHHOCTH. OTHOCUTENFHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U
COKpAIIICHUE JITHHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM 1
YaCTHIIBI

92 CBs13b MaccChl C PHEPTUEH U UMITYIBCOM 1
PENATUBUCTCKON YaCTHUIbl. DHEPTUS MTOKOS

93 PaBHOBECHOE TETITOBOE H3ITyUeHHE 1

94 3akoH cmenieHus Buna 1

95 I'umore3a M. ITnanka o kBanTax. ®OTOHBI 1

96 OHeprust U UMITyJIbC GOTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akoHbl poTodddexra

98 VYpaBuenue DitHiTeiHa 175 GoTodddexra. 1
"Kpacnas rpanuna" ¢porordpdexra

99 Hasnenue cera. OnbiTel [1. H. JIeOeneBa

100 BostHOBBIE CBOIICTBA YaCTHII
Bounsl ne bpoiia. /InuHa BosiHbI 1

101 Bpoiins u pa3mepsl 00J1acTH JTOKATU3AMN 1

JBUXKYIIEHCS YaCTHUIIBI




102

KopmyckynsipHO-BOJIHOBOM Ayann3m

103 Judpakius 31eKTPOHOB Ha KPUCTAJIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHoIlIeHHs HEOTIpEeAeIEHHOCTEN
[eitzenbepra

105 Pemenue rpadguveckux 3aaaq

106 Pemenune pacuéTHbIX 3a1aq
KoHnTtpoinbHas pabota o temam: "OCHOBBI

107 CTO", "KopnyckyJsspHO-BOJIHOBOI
nyanuzm"

108 OMNBITHI O UCCIIEOBAHUIO CTPOCHUS aTOMA.
[Tnanerapnast moaens atoma Pesepdopaa

109 [Tocrymnarer bopa

110 Bunet ciektpoB. CriekTp ypoBHEH 3HEprun
aToMa BOJ0Opoa

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4YeHUE
cBeTa

112 Jlazep
Hyknonnas mozens siipa ['eiizenOepra-

113 MBaHeHKo. 3apsii 1 MacCOBOE YUCIIO AApa.
N3otonel. PagnoakTuBHOCTH
3aKoH paguoakTUBHOTO pacmnana. CBoicTBa

114 MOHU3HUPYIOUIETO U3NydeHus. Biausinue
PaZIMOaKTUBHOCTH Ha )KHBBIE OPTAaHU3MBI.
Jo3umerpus
DOHeprus CBsS3U HYKJIOHOB B siape. S nepHbie

115 cuibl. Jledekt maccol siapa. Anepuoie

peakuuu. Snepusie peakTopsl. [Ipobiemsl




116

117

118

YIPaBJIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

MeTobl perucTpaluy u ucciae10BaHus
3JIEMEHTapHbIX YacTul]. OyHaaMeHTaIbHbIe
B3aUMOJIeiicTBUA. bapruoHbl, ME30HBI U
nentoHsl. [IpencraBinenue o CtannapTHOU
mozenu. KBapk-riitooHHass MOJEIb aipOHOB

®usuka 3a npenenamu CTaHIapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO (hU3MYECKON KapTHHBI
Mupa

OTanbl pa3BUTHUS aCTPOHOMHUHU. 3HAUYCHHUE
aCTPOHOMUU

119

[TpruMeHUMOCTh 3aKOHOB (PH3UKH IS
00BsICHEHUS TPUPO/IbI KOCMUYECKHUX
00BEeKTOB. METO Il aCTPOHOMHUUYECKHUX
HCCIICIOBaHUM

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
PaaAMOTENECKOIIbI, BHEATMOC(EpHas
aCTPOHOMHUS

121

122

Bup 38é3nH0r0 HeOa. Co3Be3nus, sipKue
3BE3 /1B, INTAHETHI, UX BUIUMOE IBIIKCHIE
Comaneunas cucrema. Connne. ConHeuyHast
akTUBHOCTbB. McTounuk sneprun ConHia u
3BE3]

123

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




124

CBETUMOCTD"

3B€3HBI TJIaBHOM IMOC/IE0BATEILHOCTH

125

126

127

Bnytpennee ctpoenue 38E31. CoBpeMEeHHbIE
IIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBositoiny CosHIA U 3BE3/. DTarllbl )KU3HU
3BE3 ]

Mneunslii [Iyte — Hama ["anaktuka. Tumnsl

rajakTuk. YEpHbIe ABIPHI B A1pax rajJakTUK

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBoe u3nyyeHue

128

MacmrabHas crpykTypa Beenennoil.
Meraranaktuka

129

130

131

132

Hepeménnsie npobieMbl aCTPOHOMHH

Ou3nyecKuil MPakTUKYM IO TEME
"UccneqoBaHue MarHUTHOTO TIOJIST
IMOCTOSTHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkos" uimm "MccnenoBanue
JIEUCTBUSI TTOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Du3nUeCcKu IPAKTUKYM I10 TEME
"N3mepenue cunel AMnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CHJIbI TOKa"
unu "OnpeneneHne MarHUTHON WHITYKIIUU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS




133

134

135

3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH
"Omnpezaenenre MHAYKIIMA BUXPEBOTO
MarHuTHOro mnojus"

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue ABICHUS CAMOUHIYKIIUM"
nn "COopka MOJENH 3JIEKTPOMArHUTHOTO
reneparopa"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue neproa CBOOOIHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasATHHUKOB"

Pu3n4ecKuil IPAKTUKYM 110 TEME

"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasTHUKe"

136

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKA Yepes
MOCJIEIOBATEIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTYIIKY U pe3ucTop’ min
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIH NTIEPEMEHHOI0 TOKa"

137

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHne nmapamMmeTpoB 3ByKOBOW BOJIHBI"

138

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHue nokasaresns npeaoMIeHUs
crexia" win "llonyyenue usoOpaxxeHus B
CHCTEME U3 IUIOCKOTO 3epKaia U JTUH3bI"

139

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUA OT BellecTBa (Ha mpuMepe




140

141

142

143

Kuakux auH3)" uinu "M3Mepenue
(OKYCHOTO pacCTOSIHHS PACCEHBAIOIIIX
uH3"

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habnronenue nqudpakuun, nHTEpHEepeHInN
Y noJisipu3anuu ceera'

Pu3N4eCKu IPAKTUKYM 110 TEME
"OnpenesneHne UMITYJIbCa U SHEPTUU
PEISTUBUCTCKUX yacTull (1o pororpadusim
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenne noctosinHou [lnanka Ha
oCHOBe ucciienoBanus Gorordpdexra” nmm
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HAMPsKEHHS "

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocrostHHOM Punbepra"

144

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (oHA C
UCIIONIb30BaHUEM JI03UMETpa" HIn
"3y4yeHue morjaomeHus 6era-4acTuil
aJITOMUHUEM"

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOnroenus 3BE31HOr0 HEOa
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX IPUIIOKEHUN JUIs




OTIpEICTICHUS TTOJIOYKEHHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MOMyIapus U sipKkue
3BE3161" nian "HaOao1eHus B TEJIECKOII
JIyHbI, IUTAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUIeHHI"

146

O06o001IeHre U CUCTEMAaTH3allUsl 3HAHHM.
Poub ¢pu3uku 1 acTpOHOMHH B
SKOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITCIIbHOCTH YCIIOBEKA

147

148

O06o00mIeHne U cucTeMaTu3aus 3HaHuH.
Poub u MecTo (pM3KKK U ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

O06o0011eHre U crucTeMaTu3alys 3HaHUH.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
MIPEACTABICHHUH 0 (PU3NYECKOIN KapTHUHE
MHpa, MECTO (PU3NYECKON KapTUHBI MUPA B
00111eM psiy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEICTABIECHUN O IPUPOAE

149

150

O000111eHrE U cCUCTEMATU3ALNS 3HAHUI 110
teme "Kunemaruka"

O00011eHrEe U cCUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"

151

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "/IluHamuka"

152

O00011IeHNE U CUCTEMATU3ALUS 3HAHUI 110
teme "Cratuka TBEpaoro tena'




153

154

O00011eHre U cUCcTEMAaTU3ALMS 3HAHUI 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"

O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

O00011IeHNE U CUCTEMATU3AIUS 3HAHUM 110
teme "Tepmoaunamuka. TemioBbie
MaIluHe!"

156

157

158

O06o00mIeHre U cUCTeMaTU3aIMsl 3HAHUH 110
TeMe "ArperaTHble COCTOSIHHUS BEIIECTBA.
®a30BbIe IEPEXObI"

O06o011eHre U cucTeMaTu3alys 3HaHU| 0
TeMe "DnekTpuyeckoe nose"

O06o011eHre u cucTeMaTu3alys 3HaHu| 1o
teme "TlocTOSIHHBIN AIEKTpUUECKU TOK"

159

160

161

O00011eHre U cCUCTEMAaTU3AINS 3HAHUI 110
teMe "Toku B pa3nnyHbIX cpepax”
O00011IeHNE U CUCTEMATU3AIMS 3HAHUIN 110

TeMme "MaruutHoe noJe"

PesepBHslit ypok. O600111eHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"DneKTpOMarHuTHas MHIyKOus"

162

Peseprubriit ypok. O600111eHIE U
CUCTEMATH3AINA 3HAHUH 110 TEME
"Mexanundeckue KoneOanusg"

163

Peseprubrit ypok. O6001eHuE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"DreKTpoMarHuTHbIE KosieOaHus "




164

165

166

PesepBHbIil ypok. O0001ICHNE 1
cUCTEeMaTH3alus 3HaHUM 110 TeMe
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O0001ICHHE U
cucreMarusanus 3HaHui no teme "OnTuka"

PesepBHeiit ypok. O600IICHHE 1
cucTeMatu3anys 3HaHui mo reMe "OCHOBEI
CTO"

167

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TEME
"KopnyckynsipHO-BOJIHOBOM Ayanus3m"

168

169

170

PesepBHeIit ypok. O000IICHHE 1
CHCTEeMaTu3alys 3HaHul 110 Teme "Pu3nka
aroma"

PesepBusiit ypok. O60011eHNE U
crucTeMaTu3alus 3HaHui no teme "dusnka
ATOMHOTO SIApa U AJIEMEHTAPHBIX YaCTHIT"
PesepBHsIit ypok. O6001IeHNE U
CHCTeMaTU3allys 3HAHUH 110 TeMe
"JneMeHTh! acTpou3uku”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




IIpunoxenue 2
HopMmbI 1 0c00€HHOCTH OLIEHKH NPeIMETHBIX pPe3yJIbTATOB.

Hcnonb3yemble HOPMBI OLICHUBAaHHA MO YYEOHBIM HpeAMETaM M TPeOOBaHUS K CHUCTEME OLICHHBAaHUS
00pa3oBaTeNbHBIX AOCTIKEHUH, 0Oydalomuxcs Mo mpeaMeTy (u3uka, TpeOOBaHUS K BBICTABICHUIO
OTMETOK 32 TIPOMEKYTOYHYIO aTTECTAIHIO OTPaXeHBI B TOKATBHBIX akTax MBOY «COILL Ne 196x:

- «ITosmoKeHne O CUCTEME OIICHUBAHUsI 00PA30BATEIbHBIX TOCTHKEHHUMA, 00YJaIOIIUXCS», YTBEPIKIACHHOES
mnpukazoM MBOY «COIII Ne 196» ot 30.08.2023 r Ne 417,

- «llonoxxerne 0 HOpMax OICHWBAaHUS IO YYeOHBIM TpeaMeTam», yTBepKAeHHoe mpukazoMm MBOY
«COHI Ne 196y ot 30.08.2023 r Ne 417.

I'padvik KOHTPOTBHBIX MEPONPHUATHH IO TIpeaMeTy (HU3NKa BXOIUT B €IUHBIA TOKYMEHT IITKOJIBI
uMeHyeMblii  «['padMKOM OLIEHOYHBIX NPOLEAYpP», COCTAaBIsETCS JBa pa3a B TOA M YTBEPKAAeTCS
MPUKA30M JUPEKTOPA IIKOJIBI.

UtoroBeie mnaHupyemble pe3yNibTaThl, A3Tallbl MX (OPMUPOBAHUS M CIHOCOOBI HMX OICHKH
otrpaxarorcsa B KTII B paznene qomonauTensHas nHQOpMAIIS.



IIpunoxenue 3

OueHovHbIe cpeacTBA (OLIEHOUHbIE MATEPHAJIBI) 1 MEeTOAUYECKHE MATEPHUAJIbI

padoueii mporpamMMbI 1o
(YKa3aThb HAaMMEHOBAaHHE MPEIMETA)

(busuke

Kanacc | Meroguueckue | OueHouHble CpecTBa YyeOHuk (1) DJIeKTPOHHbIE MATEPHAJIBI,

peKoMeHIanuu, (oleHOYHbBbIE JOMOJIHUTE/IbHbIE
MOypOYHbIEe matepuauabl) / KUMbI MaTepHUaJIbl
pa3padoTKu

10 - Omsuka. 10 - ®dm3uka. DKcupecc- - Om3uka: Yueb. - OJIEKTPOHHBIC TETPATH
KJacc: quarHocTtuka. 10 st 10 xkin./H.M. https://videouroki.net/et/my/
TEXHOJIOTHYECKHE | Kaacc.60 IIIaxmas, C.H. - puneoypoku 10,11 ximace
KapThl YPOKOB 110 | THATHOCTHYCCKUX Maxmaes,/I.I11. https://videouroki.net/video/
yueOHUKY [ BapuaHTOB.- C.A. [Tonues.- M. - Ypoxu pusuku Kupuina u
S.Msikuiies, b.b. | CokomnoBa [Ipoceenienue. Medonus (BepryanbHas mkona,
byxosies, H. H. | - ®usuka. 10 kiacc. - ®dusuka: Yueo. CD)
CoTtckuii — TecToBrIe 3agaHus K s 10 /T -VIDEOUROKI.NET
Bonrorpar; OCHOBHBIM y4EOHHKAM. S Msikumes, b.b. ®wusuka 10,11 kiaccet CD
-Metomnyeckoe Pabouas rerpans-3opun | byxosues, H. H. - O6pazoBarenbHbIe MOT(HOPMEI
nocobue K H.I. Cotckuit-M.: https://learningapps.org/
yueOHuKy B.A. - dusuka. 10 kiacc. [poceeexue; - https://www.yaklass.ru/
KacpsinoBa TecTbl B 2-X YacTsX.- - ®usuka. 10 - https://resh.edu.ru/
«Dusnka 1O.H. Criuér ki1./B.A. KacesiHoB- | - https:/lecta.ru/
yTIyOJIeHHBIH - ®uszuka. Konrpomns M.:[Ipoda - Harnsnnas gusuka CD (1o
ypoBeHb. 10 3HAHUM, YMEHUN U -Ousuka. 10 kimace. | pazzmenam Kypca)
KJIacec HaBbIKOB yuamuxcs. 10- | KonTpoabHbie
- Ousuka. 10 11 xnaccel - 3a00THH paboThI B HOBOM
KJ1acc. B.A., Komuccapos B.H. ¢dopmare - ['onoBa
[ToypouHnbie n.B.
pa3paboTku K
Y4EeOHUKY -
Msxumesa I".41.,
Caypos I0.A.

11 - ®uszuka. 11 - @usuka. 11 kmacc. - ®uzuka: Yued.
KJIacc: TecToBBIE 3a1aHUS K i 11 xn./H.M.
TEXHOJIOTHYECKHE | OCHOBHBIM YUYEeOHHKaM. [axwmas, C.H.
KapThl ypokoB 1o | PaGouas terpagp-3opun | Hlaxmaes, /I I11.
yaeOHUKY [ H.N. [Moaues.- M.:
S .Mskumes, b.b. | - ®uzuka. Koarpoib IIpoceeuienue.
byxosues, H. H. | 3Hanuii, ymenwuii u - ®uznka: YueO.
Cotckuii — HaBBIKOB yuammxcs. 10- | s 11 xon./T.
Boarorpan; 11 knaccel - 3a00THH SI.Msxumres, b.b.
- Omsmka. 11 B.A., Komuccapos B.H. byxosues, H. H.
KJ1acc. Cotckuii-M.:
Iloypounsie [Ipocsemenue;
pa3paboTKH K - Omsuka. 11
y4eOHHKY - ki1./B.A. KacbsiHOB-
Msikumesa .41, M.:Ipoda
Caypos 10.A. - ®msuka. 11kmace.

KoHTposibHbIE




paboThI B HOBOM
dbopmarte - 'ogoBa
n.B.




IIpunoxenue 4

AHHOTADUA
IHosHoe PaGouass mporpamma mo ¢usuke s ywamwmxcs 10-11 kiaccos,
HAHMEeHOBaHUe peanmu3yromas  TpeOoBaHUs  (enepaTbHOr0  roCyIapCTBEHHOTO

padoueil mporpaMMbI

00pa30BaTeNbHOIO CTAaHIApPTa CpeJHEero oouero oOpa3oBaHUs U
@OII COO.

MecTo y4eOHOro
npeaMeTa B CTPYKType
OCHOBHOM

VueOnsii mpeamer «Pu3MKa» BKIIOYEH B 00S3aTEIbHYIO YacTb
yuebnoro miaana OOIT COO MBOY «COULI Ne 196». N3yuaetcs Ha
yriryOJIeHHOM ypoBHE (Kak 2 4yaca B 00s3aTeNIbHOM 4acTH M 3 Jaca B

o0pa3oBaTe/ibLHOI gacTu GOPMHUPYEMOUN YIaCTHUKAMM).

NPOrpaMMbl

HopmaruBHasi ocioBa | 1. ®I'OC cpennero obiero oOpa3zoBaHusi, yTBEPKIESHHBIM IIPUKA30M
pa3padoTKu Munnpocsenienust Poccun ot 17.05.2012 r. Ne 413;

NPOrpaMMblI 2. llpukaz Munnpocsemenusst Poccun ot 12.08.2022 Ne 732 o

BHeceHMHM u3MeHeHud B  DenepanbHbIi  TOCYAapCTBEHHBIN
o0pa3oBaTeNbHBI  CTAaHAAPT CpEIHEro o0mero oOpa3oBaHHS,
YTBEPKJACHHBIN MPUKA30M MUHUCTEPCTBA 0Opa3oBaHUS M HAYKU OT
17 mas 2012 1. Ne 413;

3. depepanbHas oOpa3oBaTelbHas MporpaMMa CpeIHEero oOIero
oOpa3oBaHus» yTBEPKJCHHAs MpukazoM MunnpocsemieHuss Poccun
ot 18.05.2023 Ne 371,

4. OcHoBHas oOpasoBarenbHas nporpamma COO MBOY «COIII
Ne 196», yrBepxkaennas npukazoM ot 30.08.23 Ne 418;

5. Tlonoxenue o pa3paboTke padouMx MporpamMMm Y4eOHBIX
MpeIMETOB, KypCOB, JUCHUUIUIMH (MOAyJeW) TmeJaroraMd B
cootBercTBUU ¢ TpeboBanusimu GI'OC HOO, ®I'OC 000, ®I'oC
COO u ©OOII yrBepxkaenHoe npuka3zom ot 30.08.2023 Ne 417,

KoandecTBO YacoB 1Jis

Ha yrny6nennom ypoue340 vacos, B ToM uucie: B 10 kiacce — 170

peaau3anuu gacoB (5 wacoB B Hemenoo), B 11 xmacce — 170 gacoB (5 wacoB B
NMPOrpamMMblI HEJIEIII0).

Hean peanusanuu e (QopMuUpOBaHHE HHTEpeca M CTPEMJICHHS OOydaroIuxcs K
NporpamMmbl HAy4YHOMY U3YUYEHHUIO MIPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaTIbHbIX

U TBOPYECKUX CIIOCOOHOCTEH;

® Pa3BUTHC HpeI[CTaBJ'IeHI/Iﬁ O HAay4YHOM MCTOAC IIO3HAHUA H
¢dbopmupoBaHue MCCIIEJOBATEIBCKOTO OTHOIIECHHUS K
OKPYKAIOIIUM SIBJICHUSM;

e (opMupoBaHHE HAy4yHOrO MHPOBO33PEHHUS Kak pe3yjibTara
U3YYEHHUS OCHOB CTPOEHHS MarTepuu U (PyHIaMEHTaJIbHBIX
3aKOHOB (DU3HKH;

e (GopMHUpOBaHHE YMEHUN OOBSCHATH SBJIICHUS C MCIOJIb30BAaHUEM
(1)I/ISI/I‘IeCKI/IX 3HAHUH U HAayY4YHBIX TOKAa3aTCIIbCTB,

e (opMupoBaHHE NPEACTABICHUN O poiM (DU3MKHU AN pPa3BUTHUS
JIPYTHX €CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

YyeOHo-MeToauYecKui
KOMILIEKC

MsxkumeB I'.5., byxoBues b.b., Corckuit H.K. ®usuka. 10 kmnacc.-
M.:«IIpocemenue», 2008 T.
MsxkumeB I'.5., byxoBueB b.b., Corckuit H.K. ®u3uka. 11 knacc.-
M.:«IIpocsemienuey, 2010 r.




MeTtoabl u popMbI
OLIEHKHM Pe3yJIbTATOB
OCBOEHHS MPOrPaMMbI

JImgHOCTHBIE: HAONIOICHHE, aHKETUPOBaHUE.

Meramnpenmernele: Oecena, TUCKycCHs, ydeOHOE HcCiel0BaHue,
MPOEKT, CAMOOIICHKA.

[IpenmerHsie: TecT (3agaHus ¢ BBIOOPOM OTBETA, C KPATKMM OTBETOM,
C pa3BEéPHYTHIM OTBETOM), (HU3UYECKUH JAUKTAHT, ITUKTAHT IIO
dopmynam, mabopatopHas paboTa, mpakThdeckas  pabora,
KOHTpOJIbHAsE paboTa, TEMAaTHYECKHE M HTOTOBBIE KOHTPOJIbHBIC
paboThl, rOCYIapCTBEHHAsI UTOTOBAsI ATTECTAIIHS.

5-0ajutbHas cCTEMa OIICHUBAHUS TEKYIIIEH YCIICBAGMOCTH.
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