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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeAHEero ooOiero oOpa3zoBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHHN M TpeOOBaHUN K pe3yibTraTaM OCBOCHMS
OCHOBHOW 00pa3oBaTeinbHON mporpammsbl, npeactasieHHbix B ®I'OC COO, a
Takke ¢ yu€tom (eaepanabHOi paboueil mporpammbl Bocniutanus u Konuenmu
npernofaBaHusi  yueOHoro mpenmera «®Duszuka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoin denepanuy, peanr3yonmx OCHOBHEIE
oOpazoBaTeibHbIEC TPOTPaMMBI.

[Iporpamma 1o  ¢u3uke ompenensieT 00sM3aTeabHOE  MPEIMETHOE
COJIEpKAHUE, YCTAHABIMBAET PEKOMEHAYEMYIO MOCJIENI0BATEIIBHOCTh U3YYEHUS
TEM U pa3AeiioB y4eOHOro mpeaMera ¢ Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKA Yy4eOHOTrO MpoLecca, BO3PACTHBIX
ocobeHHocTel oOydvaromuxcs. [IporpamMmma mo ¢usuke na€t npeacTaBlIeHUE O
HEeJsIX, COAEpXaHWU, OOIIel cTpaTteruu OOy4YEHHUs, BOCIMTAHHUS W Pa3BUTHUS
oOyJaromuxcsi cpencTBaMu y4deOHoro mnpenamera «Dusuka» Ha yrTyOnEHHOM
YPOBHE.

Nzyuenne kypca ¢uznku yrmyOaE€HHOTO ypOBHS MO3BOJISIET pPeanu30BaTh
3a/1a4u poecCHOHANTBHON OPUEHTAIIUU, HAPABIIEHO HA CO3/IaHUE YCIIOBUM ISt
MPOSIBJICHUS CBOMX WHTEJUICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH Ka)IbIM
oOy4aroImuMcs, KOTOpble HEOOXOAMMBI JI1 MPOAOKEHUS OOpa3oBaHMs B
opraHuzanusx MnpopecCUOHAaTLHOr0 00pa30BaHUsA MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U UHXKEHEPHBIM CIIECIIUATbHOCTSIM.

B mporpamme mno ¢Qusuke omnpenensroTcs IUIAHUPYEeMble Pe3yNbTaThl
OCBOCHMS Kypca (U3MKM Ha YypOBHE CpeaHero oOmero oOpa3oBaHUS:
JUYHOCTHBIC, METANpEeAMETHbIC, MPEAMETHbIE (HA YIIyOJIEHHOM YPOBHE).
Hayuno-meTomonorudeckoii OCHOBOW 1Jii  pa3pabOTKu  TpeOOBaHHWM K
JTUYHOCTHBIM, METANPEIMETHBIM W TMPEAMETHBIM pPe3yjbTaraM OOYy4Yaromuxcs,
OCBOMBUIMX MpOrpaMMy MO (PU3MKE Ha YpPOBHE CPEAHEro O0IIero oopa3zoBaHUs
Ha ynIyOJI€HHOM YPOBHE, SBJISIETCSI CUCTEMHO-IEATETLHOCTHBINA MTOIXO.

[Iporpamma 1o (u3mke BKIIIOYAET: TUIAHUPYEMbIC PE3YJIbTaThl OCBOCHMUSI

Kypca pU3MKU Ha yr1yOnEHHOM
YpOBHE, B TOM YHCJIE IPEAMETHBIE PE3YIBTATHI 10 TO1aM 00yUEHHUS; COJIepKaHUe

y4yeOHoro npenmera « Pu3nkay mo rogaM o0ydeHus.

[Iporpamma 1o ¢u3MKe HMEET NPUMEPHBIA XapaKTep U MOXKET OBITh
UCIOJIb30BAHA YUUTENIAMHU (PU3UKH JJI1 COCTABIIEHUSI CBOMX pa0OUYUX MPOTPaAMM.



[Iporpamma mo (pusmke HEe CKOBBIBAET TBOPUYECKYIO MHULIMATHBY YUHUTEIICH
U TPEeNOCTaBIsI€T BO3MOKHOCTH ISl pean3allii Pa3IMYHbIX METOINYECKHX
MOJXO/I0OB K MpernojiaBaHuio (U3MKKM Ha YIITyOJIEHHOM YpOBHE MPHU YCIOBUU
COXpaHEeHUs 00s13aTeNIbHOM YacTH COolep:KaHus Kypca.

duszuka Kak Hayka o HauOoiiee OOIIMX 3aKOHAX TMPHUPONBI, BHICTyMHas B
Ka4eCTBE YU4EOHOTrO IPEeIMETA B IIKOJIE, BHOCUT CYIIIECTBEHHBII BKJIA/l B CHCTEMY
3HaHUW 00  okpyxkawmieM  wmupe. llkombHbli  Kypc  pusuku  —
CUCTEMOOOPa3yIoIIMil 11 €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB,
MOCKOJNBbKY (DM3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB U SIBICHUH,
M3y4yaeMbIX XHUMHEH, Ouosoruei, ¢usudeckoil reorpadueit u acTpoHOMUEH.
Hcnonp30BaHWEe U aKTUBHOE NPUMEHEHUE (U3MUECKHX 3HAHUW ONpPEaeIHiIo
Xapakrep U OypHOE pa3BUTHE pa3HOOOPA3HBIX TEXHOJOTHUI B Chepe IHEPTETHUKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJYYEHHs HOBBIX MATEPUAJIOB C 3aJaHHBIMU
cBoiicTBaMu. M3yueHue (pU3MKM BHOCUT OCHOBHOM BKJIaJI B (hOPMHpPOBAHUE
€CTECTBEHHO-HAyYHOM KapTHHBI MUpa 00yJaroierocs, B GOpMUpOBaHUE YMEHUN
MPUMEHATh HAy4YHBbI METOJ IO3HAHUA IMPU BBIINOJHEHUM HUMHU Y4eOHBIX
UCCIICOBAHUN.

B ocHoBy Kkypca ¢u3uMku Ha ypoBHE CpeaHEro oOIero ooOpa3oBaHUS
NOJIOKEH PAX HACH, KOTOpbIE MOXHO pPaccMarpyuBaTh KakK IPUHLMUIIBI €ro
NOCTPOECHHS.

Hoen yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JOTHYECKU
3aBEpUIEHHBIM, OH COACPKUT MaTepuall U3 BCeX pa3AesioB (PU3UKH, BKIIIOYAET KaK
BOTIPOCHI KJTACCUYECKOM, TaK M1 COBPEMEHHOM (DH3UKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM C HEW marepuan Kypca (pu3mku
o0beMHEH BOKpYr (Qu3nueckux Teopuil. Bemymmm B Kypce sBiseTcs
(opMupOBaHUE NMPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepuH, BELUIECTBE U
noJIe.

Hoea cymanumapuzayuu. EE peanuzanusi NpeanosiaracT UCMoJb30BAHUE
I'YMaHUTAPHOTO MOTEHUMaNa (PU3NUECKOW HAYKH, OCMBICICHUE CBA3U PA3BUTHUS
¢u3uku ¢ pa3BUTHEM OOIIECTBAa, a TakKke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMHU M SKOJIOTUYECKUMU IPOOIEeMaMH.

Hoen npuknaonoii nanpaenennocmu. Kypc pusuku yriryOn€HHOTO YPOBHS
OPEANOSaracT  3HAKOMCTBO C  IIMPOKMM  KPYrOM  TE€XHUYECKUX U
TEXHOJIOTMYECKUX MPUIOKEHUW W3YYECHHBIX TEOpPUHM U 3aKOHOB. lIpu stTOM
paccMaTpuBalOTCSi Ha YpPOBHE OOLIMX NPEACTaBICHUH UM COBPEMEHHBIC
TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.



Hoea 3xonocuszayuu peanusyercs IMOCPEICTBOM BBEIACHHUS 3JIEMEHTOB
COZIepXaHMsl, TOCBSIIEHHBIX OJKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKW U TEXHOJIOTHM, a Takke OOCYXKICHUS
npoOsieM  palMOHAJIBLHOTO  MPUPOAOINONB30BAHUS U AKOJIOTUYECKON
0€30MacHOCTH.

OcBoeHnue comep kaHus MPOrpaMMbl IO (PU3HUKE TOJDKHO OBITH TOCTPOCHO
Ha MPUHIIMIAX CUCTEMHO-AESITeIbHOCTHOTO noaxona. s dbusuku peanusanus
ATUX TMPUHIUIOB Oa3upyeTrcs Ha UCIOJB30BAHUM  CAMOCTOSITEIBLHOTO
HKCIEPUMEHTA KaK OCTOSHHO JIeHCTBYIOMIET0 (hakTopa yueOHoro mpouecca. Jis
yOIyOJAEHHOTO YpPOBHS — OTO CHCTEMa CaMOCTOSITENIBHOTO YUYEHHUYECKOTO
HKCHEPUMEHTA, BKJIIOYAIOLIETO (DPOHTANBHBIE YUYEHUYECKUE ONBITHI IPU
U3yYE€HUU HOBOI'O Marepuala, JlaboparopHble paboThl U padOThl MPAKTUKyMa.
[Ipu »TOM BO3MOXHBI JBa Crocoba peanuzanuu (pU3nuecKoro npakTukyma. B
MIEPBOM Clly4ae MPaKTUKyM IpoBoautcs jubo B koHue 10 u 11 kmaccos, mubo
[IOCJIE IIEPBOTO U BTOPOTO MOITYTOAUMN B KaXIOM U3 3THX Kj1accoB. Bropoii cniocod
— 3TO MHTErpanus padoT MPaKTUKyMa B CHCTEMY JJa0OPaTOpPHBIX paboT, KOTOphIE
MPOBOJATCSL B Tpoliecce u3yueHus pasznaena (tembl). [Ipu sTom mox paboramu
PaKTUKyMa IOHUMAETCS CAMOCTOATEIBHOE HCCIIeI0BAaHUE, KOTOPOE MPOBOAUTCS
10 PyKOBOJCTBY CBEPHYTOI0, 000OIIEHHOTO BUAA 0€3 MOMIAroBOil MHCTPYKIIMH.

B nporpamme 1o (¢usMke cucTeMa YYEHHMYECKOTO HKCIEPUMEHTA,
71ab0paTOpHBIX pabOT W MPAKTHUKyMa MpEeCTaBlIeHa eIUHBIM MepedyHeM. Brioop
TEMaTUKH JJIsl 3TUX BUJAOB YUYEHHUYECKHUX MPAKTUUYECKUX paObOT OCYLIECTBISIETCA
ydyacTHUKaMu  0Opa30BaTeNbHOrO Mpolecca MCXOAs U3  OCOOEHHOCTEH
MOYypOYHOTO TUIAHUPOBAaHUS M OCHAaIeHUs KaOuHeTa ¢usuku. [lpu sTOM
oOecredrBaeTcsl OBJaieHue 00ydJaloIUMHUCS YMEHUSIMA TIPOBOIUTH TMPsIMbIE U
KOCBEHHBIE M3MEPEHMsI, UCCIIEIOBAHUS 3aBUCUMOCTENH (PU3NYECKUX BEIMYUH U
MIOCTAaHOBKY OIIBITOB TI0 TPOBEPKE MPEAJIOKEHHBIX TUIOTE3.

bonbiioe BHUMaHHE YIENSIETCS PEIICHHIO PACYETHBIX W KadeCTBEHHBIX
3amad. [Ipu oTOM A pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3a7a4M C SIBHO
3aJIaHHOM ¥ HESIBHO 3a/IaHHON (PM3MUECKON MOJIEIBIO, TTO3BOJISIONINE TPUMEHSTh
M3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfena Kypca, Tak U
MHTETPUPYS MPUMEHEHNE 3HAHUH U3 pa3HbBIX pa3nenoB. /[ kauecTBeHHBIX 3a/1a4
IPUOPUTETOM SIBIIIIOTCS 3aJaHus Ha OOBSICHEHHE/TIPENCKa3aHHe MPOTCKAHUS
(bu3HUeCKUX SBICHUIA U TIPOIIECCOB B OKPYXKAIOIIEH KU3HU, TPeOYIOIIHe BIOopa
(duznygecKol MOJENH TS CUTYalluU MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.



B COOTBETCTBHUHU C TpeOOBAHUSIMU dIroC COO K
MaTepUaTbHOTEXHUYECKOMY O00€CIeUeHHI0 y4eOHOro mporecca Kypc (U3HUKH
yrIyOnEHHOTO YPOBHS Ha YpOBHE CpPETHETro o0Iero oOpa3oBaHHS OJKCH
U3ydaThCsl B YCIOBHUAX MPEAMETHOTO KabuHera. B kaOuHeTe (DM3HKHU TOIDKHO
OBITH HEOOXOMMMOE JTabopaTopHOE 00OPYIOBAHHUE JIJISI BHIMOTHCHUS YKa3aHHBIX
B MIporpaMMe no (pu3nKe YYeHHUECKHX OIBITOB, JTa0OpaTOPHBIX paboT u padoT
MPaKTHKYMa, a TAK)Ke JIEMOHCTPAalMOHHOE 000pyAOBaHuE.

JlemMoHCTpanioHHOEe 000pynoBaHHe (OPMUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MHHUMAJIbHON JIOCTATOYHOCTH U OOECIEUMBACT TOCTAHOBKY
MEPEYNCICHHBIX B MpOrpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTPAIMN IS
UCCIIEZIOBAHUSl M3Y4YaeMbIX SBICHUW M MPOIECCOB, OSMIMPUUECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TIPUMEHEHHI.

JlaboparopHoe oOOpymOBaHHE ISl YUECHHUYECKUX MPAKTHUYECKUX padoT
dopmupyeTcst B BUI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIIEUYMBACTCS B pacuére
OHOTO KOMILJIEKTa Ha JAByX oOOydaromuxcs. Temarndeckue KOMILJIEKTHI
71a00paTopHOrOo OOOPYAOBAaHUS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJb30BAaHUH AHAJIOTOBBIX M MU(POBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(DPOBBIX JaOOpaTOpHii.

OCHOBHBIMU LIETSIMU M3y4ueHUs GU3UKU B 001IeM 00pa30BaHUM SIBIISIOTCS:
(opMUpOBaHUE MHTEpECA U CTPEMIICHUS OO0YYaroIIMXCsl K HAyYHOMY H3YUYEHUIO
NPUPOIBI, Pa3BUTHE WX WHTEUIEKTyallbHBIX M TBOPYECKUX CIIOCOOHOCTENH;
pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJIE MTO3HaHUs U (popMUpoBaHUe
HCCIIEZIOBATENILCKOTO OTHOIICHUSI K OKPYXXAlOIIMM SIBJICHUSIM; (OPMUpPOBaHUE

HAyYHOTO MUPOBO33pPEHUS KaK pe3yIbTara u3y4eHus
OCHOB CTpPOGHHs Marepud ©  (pyHIaMEHTaJIbHBIX 3aKOHOB  (DU3HKH;

dbopMupoBaHUE YMEHUI OOBACHSTH SIBJICHHS C UCTIOJIb30BAHUEM
bu3HUeCcKrX 3HAHUHM U HAyYHBIX JOKA3aTeIbCTB; (POPMUpPOBAHUE TTPEICTABICHUN

0 PO (PU3UKHU TS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU W TEXHOJOTHIA;

pa3BUTHE  TPEJICTaBIEHUH O  BO3MOXHBIX  chepax  Oymyuien
npoeCCHOHAIBHON NeATEeTbHOCTH, CBS3aHHBIX C (DU3MKOH, TOATOTOBKA K
HanbHeneMy o0yueHHIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHue 3TUX 1iesieil 00ecreunBaeTcs pelieHreM CIeayoIMX 3a/1a4 B
Mpoliecce U3ydeHust Kypca (PU3MKH Ha ypOBHE CPEIHETO 0011Iero 00pa30BaHMs:

puoOpETeHHE CUCTEMBI 3HAaHUH 00 001X PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHSX, BKJIIOYas  MEXaHUKY,  MOJEKYISIPHYIO  (U3HKY,



AIICKTPOAMHAMUKY, KBAaHTOBYIO (M3UKy U  DJIEMEHTHl  acTPOPU3HKH;
dbopMupoBaHUE yMEHUN MPUMEHSTh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
bu3UYECKUX SBICHUN B MPUPOAEC M JJIs MPUHATHS MPAKTUYECKUX PEIICHUM B
MOBCEIHEBHOM JKH3HHU;

OCBOCHHE CIOCOOOB PpEIICHUS pPa3IWYHBIX 3a7ad C SBHO 3aJaHHOUN
bu3HUecKor MOJCNbBIO, 3a/1a4, TOAPa3yMEBAIOIINX CAMOCTOATEILHOE CO3aHUE
dbu3udeckolt Monenu, aJeKBaTHOM YCJIOBHAM 3ajadyd, B TOM YHCIE 3aaa4
WH)KEHEPHOTO XapakTepa;, NMOHMMaHWe (U3NUYECKUX OCHOB U MPHUHIUIIOB
JNEUCTBUSI TEXHUYECKUX YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSHUS
HAa  OKPYXAIOWIYIO CpeAy; OBJIQJICHUE  METOJaMH  CaMOCTOSITEIIBHOTO
IJIAHUPOBAHUS M TIpoBeAcHUA (U3UYSCKUX OKCIIEPUMEHTOB, aHaju3a |
UHTEpIpeTanu HHGOPMAIIUK, ONPEACICHHUs] JOCTOBEPHOCTH IOJIYYECHHOTO
pe3yapTara; CO3JAaHWE YCIOBUM  JJIi  Pa3BUTUS  yYMEHHH  IMPOEKTHO-
HCCIICIOBATEIbCKOM,

TBOPYECKOH NIESITENILHOCTH; pPa3BUTHE MHTEpeca K cepam mpodeccrnoHanbHON

TSI TEIIbHOCTH,

CBSI3aHHOM ¢ (PU3UKOM.

B cootBerctBun ¢ tpedoBanusiMu OGPI'OC COO yrnyOn€HHBIA YypOBEHBb
u3yueHus: yudeOHoro mnpeamera «®Pu3nMka» Ha YPOBHE CpeIHEro OOIIero
oOpa3zoBaHus BBIOUpaAETCs OOYYAIOUUMUCSH, TUIAHUPYIOIMIUMH TMPOJOKEHUE
00pa30oBaHus M0 CHEIUATBHOCTIM (HU3HKO-TEXHHYECKOTO TTPO(HIISL.

Ha nzyuenue gusnku (yrimyOn€HHbINA YPOBEHB) HA YPOBHE CPEIHETO OOILErO
oOpazoBanus orBoautcs 340 yacos: B 10 kimacce — 170 yacoB (5 4acoB B HEJEINIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJEJIO).

[Ipennaraemseiii B mporpamme 1o (U3HKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTHUECKUX paboT SIBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BHIOOD
IPOBEICHNs JTa0OPaTOPHBIX PadOT M OMBITOB C YYETOM WHIAMBUAYATBHBIX

0COOCHHOCTEN 00yJarOITUXCS.
COAEPKXAHUE OBYUEHUS

10 KJTACC
Pasznen 1. HayuyHblii MeTOA MO3HAHUS IPUPO/BI.

®duszuka — PpyHgamMeHTaIbHas Hayka o mpuponae. HayuHslili MmeTon mo3HaHus
Y METOJIbI UCCIICAOBAHMS (PU3HUCCKUX SIBJICHHM.



DKCHEepUMEHT U Teopusl B Ipoliecce Mo3HaHus npupoasl. Habmonenue u
HKCIEPUMEHT B (PUBHKE.

CriocoObl u3MepeHus: (PU3MUECKUX BEIMYMH (aHAJIOTOBBIE U IU(POBBIE
U3MEPHUTENbHBIC TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT u3MepeHud (U3MYECKUX BENMYUH (aOCOMIOTHAs W
OTHOCHUTEJIbHASA).

MopenupoBanue (pU3NUeCcKuX sIBICHUN U IPOIIECCOB (MaTepHUaibHas TOUKA,
aOCONIOTHO TBEpHOE TEJO, HJealbHasl KUAKOCTh, MUICANbHBIN a3, TOYEUHBIN
3apan). l'wnoreza. ®u3nyeckuid 3aKOH, TPAaHULBI €0 MNPUMEHHUMOCTH.
dusnyeckas TEOpHUs.

Ponps 1 Mecto pusnku B GopMUpPOBAaHUM COBPEMEHHOIN HayYHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnusie pabomaul, RPAKMUKYM.

N3mepenne cuiibl TOKa M HANPSDKEHUS B LIENM NOCTOSHHOTO TOKa MPH
MTOMOILM aHAJOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX MTPUOOPOB.

3HaKOMCTBO ¢ IUGPOBOI Jaboparopueit o dusuke. [IpuMepsl n3mepeHus
(bU3UYECKUX BEIMYHH MPH MOMOIIN KOMIIBIOTEPHBIX JAaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe IBrKeHne. OTHOCHTENFHOCTh MEXaHUYECKOTO JIBHKCHHS.
Cucrema orcuéra.

[Ipsimast m oOpaTHas 3a1a4 MEXaHUKH.

Pannyc-BexkTop MarepuaibHOM TOUKH, €r0 MPOEKIHUH HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[Tepemenienune, cKOpoCTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTepUajJbHON TOYKH, UX MPOEKIMU HAa OCH CUCTEMbl KOOPMHAT.
CioxeHne nepeMenieHu 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥  pPABHOYCKOPEHHOE  MNPSIMOJIMHEWHOE  JIBUYKCHUE.
3aBUCHUMOCTb KOOPJMHAT, CKOPOCTH, YCKOPEHHUS U TyTH MaTEpUaIbHON TOYKH OT
BPEMEHU U UX IPAPUKHU.

CBobOoaHoe majeHue. YCKOpeHHe CBOOOMHOrO MajeHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJI YIJIOM K TOPU30HTY. 3aBUCUMOCTHh KOOPJMHAT, CKOPOCTH W
YCKOPEHHS MaTepUaIbHON TOYKH OT BPEMEHH U UX rpadUKHu.

KpuBonuueitnoe nBukeHue. JI[BUKEHME MarepualibHOM TOYKHA 10
OKPYXHOCTH. YIJIOBasl U JIMHEWHas ckopocThb. lleprog u yacrora oOpaieHus.



[enTpocTpemuTenbHoe (HOpPMaJIbHOE), KacarelibHOE (TaHIreHUUAIbHOE) U
MOJIHOE YCKOPEHHE MaTepUaIbHOU TOUKH.

TexHuyeckue ycTpOWCTBA M TEXHOJOTUYECKHE TPOIECCHI: CIUIOMETP,
JIBWKEHUE CHApsIOB, IIEIMHbIE, IIecTepéHYarble M peMEHHbIE Tepe/ladu,
CKOpPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mojienb cucTeMbl OTCUETA, WILTIOCTPAI KHHEMATHYECKUX XapaKTEPUCTUK
JBUKCHUSL.

Croco0bI nccenoBaHusl IBHKEHUN.

Nnmoctpanust  mpenenbHOro Mnepexoja W U3MEPEHHE MIHOBEHHOM
CKOpPOCTH.

[IpeobpazoBaHue NBMKEHUHN C UCIIOIB30BAHHEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTRE.

HaGmionenue aBuxkeHUs Tesa, OpOIICHHOTO MOJA yIIOM K TOPU30HTY U
TOPU30HTAIIBHO.

Hamnpagiienre ckopocTu Nnpu JBUKEHUH IO OKPYKHOCTH.

[IpeobpazoBaHue yIiIOBOI CKOPOCTH B PEIYKTOPE.

CpaBHeHue myTeil, TPaeKTOPUi, CKOPOCTEN JBHXKEHUSI OJHOTO U TOTO K€
T€Ja B Pa3HbIX CUCTEMaX OTCYETA.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3yueHne HepaBHOMEPHOTO JBUXKEHHUS C LIEJIbIO OMPE/EICHNS MTHOBEHHOM
CKOPOCTH.

N3mepenune yckopeHust py NPSIMOJIMHERHOM PaBHOYCKOPEHHOM JABUKEHUH
10 HAKJIOHHOM ITIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH TyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JBIKECHUH.

N3mepenne  yckopeHHss  CBOOOJHOTO  majaeHusi  (PEKOMEHIOBAHO
HCIIOIb30BaHUE ITU(DPOBOI Ja00paTOpHH ).

N3yuenne nBmkeHHs Tena, OpolIeHHOTo ropu3oHTanbHO. [IpoBepka
TUTIOTE3bl O MPSIMOM MPOMOPLHMOHAIBHOM 3aBUCUMOCTH MEXKIY JalbHOCTBIO
MOJIETA M HAYAJIbHOW CKOPOCTBIO TETIA.

N3yueHne nBUXKEHUSA Tejla MO OKPYKHOCTH C MOCTOSIHHOM MO MOIYIIO
CKOPOCTBIO.

UccnenoBanue 3aBUCMMOCTH Tieproia oOpalieHusi KOHUIECKOro MasiTHUKA
OT €ro MmapameTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3ak0oH Hprotona. MueprmaneHble cuctemsl orcuéra. IIpuHnmn
otHocuTenbHOCTU ["anmiies. HemHepuuanbHble CHCTEMBI OTCUETA
(ompeneneHue, IpUMeEpHI).

Macca tena. Cuna. [IpyHuun cynepno3uiyu Cuil.

Bropoi 3akon HproToHa 1151 MarepruaibHOM TOYKH.

Tpetnit 3akoH HproTOHA [1JIs1 MaTepraIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. ODKBUBAJECHTHOCTh TI'PABUTALMOHHOW U
VHEPTHOM MAaCCBI.

Cuna 1spKecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOAHOTO MaJeHUs OT BBICOTHI
HaJl TMOBEPXHOCTHIO IUJIAHETHI W OT Treorpaduueckol IMUpPOTHI. JIBUXKEHUE
HEOECHBIX TeJl M MX CHYTHHUKOB. 3akoHbl Kerepa. IlepBas kxocmuueckas
CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tenma. Bec Tena, mBuxymierocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJBKECHUS W CUJIa TPECHUS
nokosi. Koaddumment tpenus. Cuna COMpOTUBICHUS TPHU JBWKEHUU Tella B
KUJIKOCTHU WJIY Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEIBHOTO JIBUKEHHS.

HNasnenue. ['uapocrarnueckoe nasienue. Cuna Apxumena.

TeXHUYECKHUE YCTPOMCTBA M TEXHOJIOTUYECKHE MPOUECCHI: MOAIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnionenune nBWKEHWS Tell B WHEPHHUAIBHBIX W HEUHEPIMATBHBIX
CHUCTEMax OTCYETA.

[IpyuHIMIT OTHOCUTEBHOCTH.

Kauenue nByX LWIMHAPOB WM IIAPOB PA3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIbHO HEMHEPLUUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME paBHOACHUCTBYIOLIEH NPUIIOKEHHBIX K TEIly CHUll
C ITPOMU3BEICHUEM MACChI TEJIA HA €70 YCKOPEHUE B MHEPLUHUAIBHON CUCTEME
OTCYETA.

PaBeHCTBO cHII, BO3HUKAOUIMX B PE3YJIbTAaTE B3aUMOICUCTBUS TEIL.

HN3mepenne mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec tena npu yCKkOpeHHOM MOABEME U TAJCHHUH.

LHeHTpOOEKHBIC MEXaHU3MBL.

CpaBHeHUE CUJT TPEHUSI OKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomel, npAKMUKYM.



N3mepeHne paBHONEUCTBYIOIIEH CUJI  TIPU ABMKEHUM  Opycka 10
HAKJIOHHOM IMJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHM JIBHXKEHHS OpycKa Io
HAKJIOHHOM MJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3UHOBOM 00pasiie, OT Ux jJAehopMallvu.

N3yuyeHue NBUKEHUS CUCTEMBI T€J, CBA3AHHBIX HUTHIO, IEPEKUHYTOMN uepes
JETKUil OJIOK.

N3mepenne kordummenTa TpeHnst Mo BeIWIUHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Frp(N).

HccnenoBanue NBUXeHMs OpycKa O HAKJIIOHHOM MJI0CKOCTH C IEPEMEHHBIM
KO3 PUITUEHTOM TPEHUSI.

N3yueHue nBuKeHUs rpy3a Ha Bally C TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomtotHo TBEpHOe Teno. [locTynarensHoe U BpamareabHOE JIBHKEHUE
TBEPIOTO Tena. MOMEHT CHIIBI OTHOCUTENBHO OCH BpauieHusd. [lneqo cuisbl.
CnoxxeHue cui, NPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxkecTH Tena.

YcnoBus paBHOBECHS TBEPIOTO TeNA.

YcroiturBoe, HEYCTOHYMBOE, OE3pa3IMIHOE PaBHOBECHE.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKUE NPOLECCHI: KPOHIITEWH,
CTPOUTENBHBIN KpaH, pelI€TYaTbie KOHCTPYKIUU.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadbopamopmusie pabomul, nPpAKMUKYM.

UccnenoBanue ycinoBUW pPaBHOBECHS TBEPIOrO Tejla, MMEIOLIETO OCh
BpALLCHHUS.

KoHcTpynpoBanue KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3ydeHne yCcTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO TUIOIAIb OIOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnysnbc mMarepuasbHOW TOYKH, CUCTEMBbI MaTepUalbHBIX TO4YeK. LleHTp
Macc CUCTEMbI MaTEpUAIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPA MACC.

NMnynbc cuibl 1 ©”3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktnBHOE nBMXEHUE.



MomeHT uMnynpca MaTeprualbHOM TOYKU. [IpencraBieHne o coOXpaHEeHHH
MOMEHTA UMITYJIbCa B EHTPAIBHBIX MOJIAX.

Pabora cuibpl Ha MajloM M Ha KOHEYHOM mepeMenieHud. ['paduueckoe
MIPEICTABICHUE PAOOTHI CHJIBI.

MOIIHOCTE CHUIIBI.

Kunernueckass sHeprus marepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKOM SHEPIUU MaTEePUAIbHON TOYKH.

[loTeHManbHbBIE M HENOTCHUMAJIbHbIE CHWIIbL. lloTeHIManbHAs >HEPrus.
[loTreHuunanbpHast SHEPTHUs yHpyro AeGopMUpOBaHHOH NPy UHBI. [loTeHInaapHast
DHEPrus Teja B OAHOPOAHOM IpaBUTAMOHHOM noie. [loTeHnnanbHas dHeprus
TeJla B TPAaBUTALMOHHOM I10JI€ OJHOPOAHOIO 11apa (BHYTpHU U BHE 11apa). Bropas
KOCMHMYECKasi CKOPOCTh. TpeThsi KOCMHUYECKAsE CKOPOCTb.

CBs3pb paOOThl HEMOTEHIMAIbHBIX CHJI C HM3MEHEHHEM MEXaHH4YECKON
SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUUYECKON YHEPTUU.

VYpyrue u HeyIpyrue CTONKHOBEHMS.

VYpaBHeHue bepHymm g UACAIbHON KUIAKOCTH KakK CIEICTBUE 3aKOHA
COXPaHEHHsI MEXaHUYECKON YHEPTUH.

TexHHUecKne yCTpOUCTBAa U TEXHOJIOTUYECKNE IIPOLIECCHI: IBU)KEHUE PAKET,
BOJIOMET, KOMEp, MPY>KUHHBIA MHUCTOJIET, TUPOCKOIM, (PUrypHOE KaraHue Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpAHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

HN3mepeHne MOIHOCTH CHIIBI.

W3meHeHune 3Hepruu Tela Mpu COBEPIIEHUU PaOOTHI.

B3auMHbIe npeBpanieHus KHUHETUYECKOW U MTOTEHIMAJIBbHOW SHEPTUN MpuU
JEVMCTBUH Ha TEJIO CUJIBI TSKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue sHEpruu pu CBOOOIHOM MaICHHH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepenne nmmynbca Tenaa no TOpMO3HOMY Ty TH.

N3mepenne cuibl TATM, CKOPOCTU MOJIEIH DJIEKTPOMOOMIS M MOIIHOCTH
CUJIBI TATH.

CpaBHEHNE U3MEHEHHS UMITYJIbCA TENIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne coXxpaHeHUs: UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBUH.

N3MmepeHne KNHETUYECKOW SHEPTUH TeJIa 10 TOPMO3HOMY ITyTH.



CpaBHEHHE W3MEHEHHs IMOTCHIMAIBHOW 3HEPrUU MPYKUHBI ¢ pabOTON
CHWJIBI TPEHUSI.

Omnpenenenne padbOThl CUIIbI TPEHUS NPU JBHKEHUM Tela MO HAKIOHHOW
IJIOCKOCTH.

Pasnen 3. MoJiekyasipHas (pusuka 1 TEpMOAHMHAMHUKA.

Tema 1. Ocnoevl MONEKYNAPHO-KUHEMUYECKO Meopuu.

OcHOBHBIE TOJIOKEHUSI MOJIEKYIsIpHO-KuHeTHueckon teopun (MKT), ux
onbiTHOE oOocHOBanue. Juddysus. bpoyHoBckoe nBHKeHHE. XapakTep
JIBWKCHUS M B3aUMOJICHCTBUSL YacTHUIl BellecTBa. Mojenu CTpOEHHUsI Tra3os,
KUJKOCTEH M TBEPIBIX TET U OOBICHEHUE CBOICTB BEIIECTBA HA OCHOBE ITHX
mojneneil. Macca u pasMmepsl Moisiekyn (aromoB). KonudecTBO BeliecTBa.
[ToctrosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u cnocoObl €€ usmepenusd. lllkana
temmneparyp Llenbcusi.

Monenp naeanbHOro ra3a B MOJIEKYJISIPHO-KUHETHYECKOU TEOPUU: YaCTHULIBI
rasa JBWKYTCS XaOTUYECKU U HE B3aUMOJCUCTBYIOT IPYT C IPYTOM.

["azoBbie 3akoHbl. YpaBHeHue MenjeneeBa—Kmaneiipona. AOGcomoTHas
Temrneparypa (mkana remmneparyp KenbBuna). 3akon [lansrona. M3omnponeccsl B
UJeaJbHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [paduueckoe
IpeCTaBIEHNE U30MPOLIECCOB: U30TepMa, U30X0pa, n300apa.

CBsi3b  MeXIy [daBICHUEM M CpPEIHEW KHUHETHYECKOM HSHepruei
MOCTYTATEIHHOTO TEIUIOBOTO JIBMXKEHUSI MOJICKYNT MJEaIbHOro Tra3a (OCHOBHOE
YPaBHEHHE MOJICKYJISIPHO-KUHETUUECKOW TEOPUHU HUICAIBHOTO rasa).

CBs3p  a0CONIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKOH CHCTEMBI CO
CpeaHEel KUHETUYECKOM SHEPTHEN MOCTYNAaTEIbHOIO TEIUIOBOIO IBUXKECHUS €€
YaCTHLI.

TeXHUYEeCKHe YCTPOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: TEPMOMETP,
OapomeTp, MoydeHrne HaHOMAaTEPHAJIOB.

Jemoncmpayuu.

Monenu IBUKEHHS 4aCTHUL] BEILIECTBA.

Monenb OGpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchbio peaibHOro OpOYHOBCKOTO IBHXKECHHS.

Hubdy3us KuaKocTe.

Mopnens onbita LlTepHa.

[IpuTskeHne MOJEKYIL.

Mogenu KpUCTAIUIMYECKUX PEIIETOK.



HabGnronenne u uccienoBaHue H30IpoIeCCoB.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomeol, npaKmMuKym.

HccnenoBanne mnponecca YCTAaHOBICHUS TEIJIOBOTO PAaBHOBECHUS MpPH
TEIUI00OMEHE MEXKTY TOpsiueil U XOJIOMHOU BOOM.

N3yyeHne H30TEpMUYECKOrO Mpolecca (PEKOMEHIOBAHO HCIOIb30BaHUE
1udpoBoi 1a60paTopumn ).

N3yuyenue nzoxopHoro mnpouecca. U3yuenue

n300apHOTO TpoIecca.

[IpoBepka ypaBHEHHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunbi.

Tepmonunamuueckas (TI) cucrema. 3agaHue BHENIHUX YCIOBUU JJIs
TEPMOJIMHAMUYECKONH CHUCTeMbl. BHemHue W BHYTPEHHHUE MapaMeTpBhl.
[TapameTpbl TEPMOJMHAMUYECKON CUCTEMBI KaK CpPEOHUE 3HAYEHUS BEIIUYMH,
OMMCBHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHamMuku. CaMONpoOW3BOJbHAS —perakcanus
TEPMOAMHAMUYECKOM CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mognenbs uaeambHOro ra3a B TEPMOAMHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHUE MenpaeneeBa—KianelpoHa U BbIpaKEHUE ISl BHYyTPEHHEN YHEPTHH.
YcnoBus NPUMEHUMOCTH 3TOM MOJIEIIN: HU3Kash KOHUEHTPALHsI YaCTUL], BBICOKHE
TEMIIEpaTypbl. BbIpaxeHue i1 BHYTPEHHEM DHEPrMM  OJHOATOMHOIO
MJICAJIBHOTO rasa.

KBa3sucrarnyeckue u HeCTaTU4ECKHUE MPOLIECCHI.

OnemeHTapHass pabora B TepMOAMHAMUKe. Bwluuciaenue paboThl MO
rpaduky nporecca Ha pV-1uarpaMme.

Temmonepenaua kak cnoco®0  WM3MEHEHUSI BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMUYECKOM cucTeMbl 0e3 coBepuieHus paboTel. KonBekius,
TEIJIONPOBOJHOCTD, U3JIyYEHHUE.

KomnuectBo Temnorel. Temno€MKOCTh Tena. YaeiapHas W MOJISIPHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. VYielbHas TEmIoTa CropaHusd
ToruBa. Pacu€r konnyecTBa TEmIOTHI mNpu Temonepenade. [lonstue 006
aauabaTHOM Ipolecce.

IlepBblii 3aKOH TepMOIWHAMUKH. BHyTpeHHssi sHeprus. KommuecTBo
TEIUIOTBI W paboTa Kak Mepbl M3MEHEHUs BHYTPEHHEH HHEepruu
TEPMOIUHAMUYECKON CUCTEMBI.



BTopoii 3akOH TEpMOAWHAMUKHU I PABHOBECHBIX IPOLIECCOB: YEPE3
3aJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHCTEMBI IPOXOIUT
eAMHCTBEHHAs aguadarta. AOCOIIOTHAS TeMIlepaTypa.

Bropoin 3akoH TEpMOAMHAMUKM JUII HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MO)XHO TIEpeaTh TETUIOTY OT 00JIee XOJIOHOTO Tea K 0oyiee HarpeToMy 0e3
xomreHncanuu (Kmnaysuyc). HeobpatuMocTh IpUpPOIHBIX MPOIIECCOB.

[TpuHuune! necteus TerioBbix MammH. KII/I.

MaxkcumansHoe 3Hauenue KIIJI. [{ukn Kapho.

OKOJIOTUUECKHE  aCHEKThl HCMOJb30BaHUSA  TEIUIOBBIX  JIBUTATEJICH.
TennoBoe 3arpsi3HEHNUE OKPYIKAIOLIECH CPENbL.

TexHUYeCcKne yCTpPOWCTBA U TEXHOJOTMYECKHUE MPOLIECCHI: XOJIOAUIBHHUK,
KOHJIUIIUOHEP, JTU3EIbHBIA M KapOIOpaTOpPHBIM JBUraTelH, MapoBas TypOHHA,
MOJTYyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALMUS «TEIUIOBBIX» OTXOJOB C
HCIIOJIB30BAaHUEM TEIJIOBOTO HAcocCa, YTHJIM3alus OMOOPraHMYECKOTO TOILIMBA
JUTSI BBIPAOOTKH «TETJIOBOM» U DJIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3meHeHnne TemnepaTypsl Ipu ainabaTHueCKOM PaclIupeHuHN.

Bo3znymHoe oruuso.

CpaBHeHUE yIeTbHBIX TEIIOEMKOCTEN BEIIECTB.

CnocoObl u3BMEHEHUs BHYTPEHHEN SHEPT M.

Hccnenosanue agnadbaTHOro mporecca.

KoMmnbrorepHbie MOJIENIH TEIUIOBBIX ABUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomel, npAKMUKYM.

N3mepenne yaenpHOoN TEMI0EMKOCTH.

Uccnenoranue npoiiecca OCTHIBAHUS BEIIECTBA.

Uccnenosanue aqnabarHoro mpoiecca.

N3yueHne B3aMMOCBSI3M SHEPTUU MEXMOJICKYISIPHOTO B3aUMOCHCTBUS U
TeMIepaTypbl KUTIEHUS KUJIKOCTEH.

Tema 3. Azpezammusie cocmoanusn eeujecmea. Dazosvie nepexoobl.

[TapooOpazoBanue u KoHJeHcalusa. VicmapeHue MU KUICHHE. YelabHasl
TEIJI0Ta MapooOpa3oBaHMUSL.

HacellieHHble M HEHachIlleHHbIE napbl. KadecTBEHHass 3aBUCUMOCTH
IJIOTHOCTH M JABJICHUs HACBILIEHHOT'O Iapa OT TEMIIEPATYPbI, UX HE3aBUCUMOCTD
0T 00bE€Ma HACBHIUIEHHOrO0 mMapa. 3aBUCUMOCTb TEMIeEpaTypbl KHUIIEHUS OT
JABJICHUS B )KUIKOCTH.

BrnaxHocTh Bo3nyxa. AOCOMIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.



Teépnoe teno. Kpucrammmyeckue u amopdHbie Tena. AHU3OTPOMHS
CBOMCTB KpuUCTaUIOB. [lmaBieHne W Kpucrtaimmsanus. YIeiapHas TeEIuIoTa
masieHus. Cyonumanus.

Hedopmanmu TBEpOTO TeNa. Pactsokenue u cxxkatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacuupenne KUAKOCTeH 1 TBEPABIX Tel, 00bEMHOE U TMHEIHOE
pacimiipeHre. AHrapMOHHM3M TEIUIOBBIX KOJEOAHMH 4YacTHIl BEIECTBAa Kak
MIPUYHMHA TEIJIOBOIO PACUIMPEHHUs TeJl (Ha KAY€CTBEHHOM YPOBHE).

[IpeoOpa3oBanue 3HEprun B (ha30BbIX MEPEXOIAX.

VYpaBHEHME TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. KoadpuiimeHT MOBEpXHOCTHOTO HATSKEHUS.
Kannspasie ABleHUA.  [laBileHMe 1107 HMCKPUBIEHHOU
IIOBEPXHOCTHIO )kuakoctu. Gopmyina Jlamaca.

TexHHUecKkne yCTPOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TemoBoe pacmupeHnue.

CBOlCTBa HACBHIILIEHHBIX MAPOB.

Kunenne. Kunenue npu noHM>KEHHOM J1aBIICHUH.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSIKECHUS.

OnBITEI C MBUIBHBIMH TNIEHKAMH.

CwmaunBanmue.

KanwuiapHsle sBiIeHUS.

Moenu HEHbIOTOHOBCKOM JKUJIKOCTH.

Croco0Ob1 U3MEPEHHUsI BIIAKHOCTH.

HccnenoBanne HarpeBanus M IJIaBJIEHUS KPUCTAJUIMYECKOTO BEIECTBA.

Buasr negopmarmii.

HaGmonenue manbix negopmanuii.

Yuenuueckuit sxcnepumenm, nadvopamopnsie padomul, nPAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCITAPEHHUSI JKUAKOCTEMN.

N3mepenue yeabHON TEIIOThI IIaBICHUS JIbA.

N3ydeHne cBOMCTB HACHILEHHBIX [1apOB.

N3mepenne aOCONIOTHOM BIAXXHOCTH BO3/AyXa M OLIEHKA MacChl MapoB B
ITIOMELIEHUN.

N3mepenne kodppuuueHTa noBepXHOCTHOIO HATSKEHMSL.

N3mepenne monyisa IOHra.



HccnenoBanne 3aBUCHUMOCTUA JAedopMalliil PE3MHOBOTO obOpasla oT
PUJIOKEHHON K HEMY CHJIBL.

Pa3zneun 4. DieKTpoaMnHAMHUKA.

Tema 1. dnexmpuueckoe nose.

Dnekrpu3anust Tea U €€ NPOSABICHUS. DJIEKTPUYECKHM 3apsna. /[Ba Buma
ANEKTPUYECKUX 3apsafaoB. I[IpOBOAHUKH, IUANEKTPUKU U TOIYNPOBOIHUKHU.
DOneMEeHTapHbId JJIEKTPUYECKUI 3apsAl. 3aKOH COXPaHEHHUsS 3JIEKTPUYECKOrO
3apsaa.

B3aumoneiictBue 3apsanoB. Toueunslie 3apsiabl. 3akoH KynoHa.

DIIeKTprUUecKoe 1onie. Ero 1ecTBUE Ha ANEKTPUYECKUE 3apsIbl.

HanpsokéaHocts  snektpuyeckoro  nois. IIpoOueiid  3apsia.  Jlunum
HaNpsHKEHHOCTH AJEKTPUYECKOTo NoJisl. OAHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHUMANBHOCTD 3MEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMAIOB U
HanpspkeHue. [loTeHunanbHas SHEpPrusl 3apsia B JJIEKTPOCTATUYECKOM IIOJIE.
[lorenmman »snekrpocrarnyeckoro mojisi. CBA3b HANPSHKEHHOCTH TMONS U
PA3HOCTU MOTEHUHUAJIOB ISl AJIEKTPOCTATUUYECKOTO MO (KaK OJHOPOAHOTO, TaK
Y HEOJHOPOJIHOTO).

[TpuHIMI CYyTEpIO3UIIUN ANEKTPUUECKUX TTOJICH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOU cdeprl. [lone
PaBHOMEPHO 3apsKEHHOTo 1o o0bEéMy mapa. [lone paBHOMEpPHO 3apsyKEHHOU
OeCKOHEYHOUM TIIOCKOCTH. KapTuHbl JUHUN HANpsDKEHHOCTH STUX TONEH U
AKBUITOTEHIUAJIBHBIX TOBEPXHOCTEM.

IIpOBOIHMKH B 3IIEKTPOCTATUYECKOM I10JI€. YCIIOBUE PABHOBECHS 3aPsAI0B.

JIMDNEKTpUKM B DIEKTPOCTATUYECKOM  mosie.  JludnmeKkrpudeckas
ITPOHUIIAEMOCTh BEILECTBA.

Konpnencarop. D5neKTpo€MKOCTh KOHIEHCATOPa. DNEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTOopa.

[TapannensHoE COEIMHEHNE KOHJIEHCATOPOB.
ITocnenoBarenbHOE COENMHEHNE KOHIEHCATOPOB.

DHeprus 3apsyKEHHOTO KOHAEHCATOPA.

JIBr>KeHUE 3apsSIKEHHON YaCTULIBI B OTHOPOIHOM DJIEKTPUYECKOM I10JIE.

TexHUYeCKHne yCTPOMCTBA U TEXHOJOTMYECKUE ITPOLIECCHI: IIEKTPOCKOIL,
AIIEKTPOMETP, IEKTPOCTATUYECKAsl 3alluTa, 3a3eMJICHUE 3JIEKTPOnprOOpOB,
KOHJIeHCaTOphl, TeHeparop Bau ne ['paada.

Jlemoncmpayuu.

YCTpOUCTBO M MPUHUMIT AECUCTBUSA JIEKTPOMETPA.



DNEKTPUYECKOE MOJIE 3apsKEHHBIX IAPUKOB.
DIEKTPUYECKOE MOJIe IBYX 3apsyKEHHBIX IJIACTHH.
Monens anekTpocTaruueckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKH B 3JIEKTPUYECKOM MOJIE.

DIEeKTpOCTaTUYECKAs 3alUTA.

YCTPOUCTBO M JEUCTBHE KOHAEHCATOPA IIOCTOSHHOW W IIEPEMEHHOU
€MKOCTH.

3aBUCHUMOCTh DJJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIN
NJIACTUH, PACCTOSIHUS MEKTy HUMHU U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprust IEKTPUUECKOTO MO 3apsHKEHHOTO KOHJIEH CaTropa.

3apsiika v pa3psi/iKka KOHJIEHCATopa 4epe3 pe3UcTop.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, npaKmuKym.

OneHka cuj B3auMOJICHCTBUS 3aPSAKEHHBIX TEIL.

HaOmtonenue mnpeBpalieHuss SHEPrUM  3apsHKEHHOTO  KOHJEHCAaTopa B
SHEPIUI0 U3TYUCHHS CBETOANOA.

N3yuenne npoTekaHusi TOKa B LIETIH, COAEPKAIIECH KOHIEHCATop.

Pacnpenenenne pPa3HOCTH MOTEHI[UATIOB (HampsKEHUs) npu
MOCJIEA0BATEIbHOM CO€IMHEHUHN KOHIEHCATOPOB.

HccnenoBanue paspsiia KOHJIEHCATOpa Yepe3 PE3UCTOP.

Tema 2. Ilocmoannbwlil 31eKmMpudecKuil mox.

Cuna Toxka. [IoCTOSITHHBIN TOK.

VYcinoBusi  CyIIECTBOBAaHMSI  IMOCTOSSHHOTO — BJIEKTPUYECKOTO  TOKAa.
Nctounuku toka. Hanpsoxkenne U u D[1C &.

3akoH Oma 1151 y4acTKa LEMH.

DIEeKTpUUECKOE CONIPOTHUBIICHHUE. 3aBUCHUMOCTh CONIPOTUBIICHUS
OJTHOPOJTHOTO MPOBOJHMKA OT €ro JJMHBI U TUIOMIAU TOINEPEYHOr0 CEUYCHUSI.
YaenpHOE CONPOTUBIICHUE BEILIECTRA.

[TocnenoBarenpHoOE, napajieIbHOe,  CMEIIAHHOE COEIMHEHUE
MIPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX ANEKTpUUECKUX Leneu. [IpaBuna
Kupxrodga.

PaGota snexrpudeckoro Toka. 3akoH J[>xoyns—JIlenma.

MOIIHOCTh JIEKTPUYECKOTO TOKa. TersioBass MOITHOCTb, BbIJEseMasl Ha
pesucrope.

OJIC ¥ BHyTpEeHHEE CONPOTUBJIECHHWE HMCTOYHMKA TOoKa. 3akoH Oma s
ITOJIHOM (3aMKHYTO#1) 3EKTpUUECKON Lenu. MOIHOCTh HICTOYHUKA TOKA.
Kopotkoe 3ambikanue.



KonzgeHcarop B ienu noCTOSIHHOTO TOKA.

TexHHuUeCKne yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: aMIIEPMETD,
BOJIETMETP, PEOCTAT, CUETUYMK AEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepeHne cuitbl TOKa U HAPSHKEHHUS.

HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKA OT HAIPSDKEHUs U1 PE3UCTODPA,
JIaMITbl HAaKaJIUBaHUS U CBETOIUO/A.

3aBUCHUMOCTbh CONPOTUBJICHUS MUINHAPUYECKUX MPOBOAHUKOB OT JJIUHBI,
IJIOIIA/IM MOTIEPEYHOTO CEYEHUS U MaTepuaa.

HccnenoBaHnne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTUBIICHUSA MpU
IOCTOSIHHOM HalpsKEHUU.

[Ipssmoe wm3mepenue OJIC. KopoTkoe 3aMbIKaHHE TaJlbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

Cnioco6b1 coeqrHeHUsT ICTOYHUKOB Toka, JJ]C Gartapeil.
HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXTy TIOTIOCAMHU UCTOUYHUKA TOKA
OT CHJIBI TOKA B TICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopusie padbomel, npAKMUKYM.

HccnenoBanre cMEMIAaHHOTO COETMHEHUST PE3UCTOPOB.

N3mepenune yaeapHOoro COnpoTUBICHUS! TPOBOTHUKOB.

UccnenoBanue 3aBUCMMOCTH CUJIBI TOKAa OT HANpPsDKCHUS IS JIAMITBI
HaKaJIMBaHUSI.

VYBenuueHue npejena n3MEepeHus ammnepMerpa (BoJIbTMETPA).

N3mepenne JJIC 1 BHYTPEHHETO CONPOTUBIICHHS] UCTOYHUKA TOKA.

Uccnenoanue 3aBucumoctu 3/[C raibBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMU HCTOYHUKA TOKA
OT CHJIBI TOKA B IIETIH.

UccnenoBanue 3aBUCHMOCTH TOJI€3HOW MOIIHOCTH HMCTOYHHKAa TOKa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DNeKTpuYecKkass MPOBOJUMOCTh PA3JIMUHBIX BEMIECTB. JJIEKTPOHHAS
MPOBOJIMMOCTH TBEPIBIX METAUIOB. 3aBUCUMOCTb CONTPOTUBJICHHUSI METAJIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUM TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MMYUYKOB.

[TomympoBogauku.  CoOCTBeHHass W TPUMECHas  MPOBOIUMOCTH
moJrynpoBoAHUKOB. CBoMCTBa p—n-mepexona. [lomynpoBogHUKOBBIE TPHOOPHI.



DNEKTPUYECKUI TOK B 3JEKTPOJIUTAX. DINEKTPOIUTHUECKAST JUCCOIHALIMS.
Onexrponus. 3akoHbl Papajes U1l IEKTPOIU3A.

OnexTpudeckuii ToK B ra3ax. CaMOCTOSATEIbHBIM M HECAMOCTOATEIIBHBIN
paspsa. Pazmuunble TUIIBI caMOCTOATENBHOTO paspsana. Monnus. [lnazma.

TexHH4YeCKHe yCTPOMCTBA M IPAKTHYECKOE NMPUMEHEHHUE: Ta30pa3psiaHble
JaMIIbl, AJIEKTPOHHO-IIy4eBass TPyOKa, MOTYyNPOBOJHUKOBBIE MPUOOPHI: AHOL,
TPaH3UCTOP, (OTOAMOA, CBETOAUOJ, TajbBaHUKA, pPAPUHUPOBAHHE MEIH,
BBIIIJIaBKA AJIFOMHUHHSL, SIEKTPOHHAS MUKPOCKOIIH.

Jlemoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHHS METAJIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB AIIEKTPOJIMTOB.

3akoHsl nekTponn3a Papazes.

HckpoBoit paspsa U IpOBOAMMOCTB BO3AyXa.

CpaBHeHHE MPOBOAMMOCTH METAJUIOB U MOIYTIPOBOIHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD JHOAA.

Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomul, RPAKMUKYM.

HabGmtonenue snexrpoinusa.

W3mepenue 3apsaa OMHOBAJICHTHOTO HOHA.

UccnenoBanue 3aBUCUMOCTH  CONMPOTUBIIEHUS  TEPMOPE3UCTOpPAa  OT
TEMITepPaTypBhl.

CHsiTHE BOJNBT-aMIIEPHON XapaKTEPUCTUKU THOJA.

Du3HYeCKUl MPAKTUKYM.

CnocoObl  u3MepeHus (PU3MYECKHX BEJIMYMH C  HCHOJIb30BAaHUEM
AQHAJIOTOBBIX U IU(MPOBBIX H3MEPUTEIBHBIX TPUOOPOB M KOMITBIOTEPHBIX
JTATYMKOBBIX CUCTEM. AOCOIOTHBIE M OTHOCUTEIbHBIC TTOTPENTHOCTH U3MEPEHUN
bu3ndyeckux BeandyuH. OIeHKa TpaHUIl IIOTPEITHOCTE.

[IpoBeneHue KOCBEHHBIX HW3MEPEHHUM, MCCIECNOBAHUN 3aBUCUMOCTEN
($u3HUeCKUX BEJIWYWH, TPOBEPKA MPENJIOKEHHBIX THMOTE3 (BBIOOp U3 PabdoT,
OMMCAaHHBIX B TEMAaTUYECKUX pazaenax «YUYEHUUYECKUH SKCIEPHUMEHT,
nabopaTopHbie pabOThI, MPAKTUKYM) ).

MesknpeaMeTHbIe CBSA3H.

N3yuenue kypca ¢Qusuku yriyonénHoro ypoBHa B 10 kiacce
OCYILECTBIISIETCS C YYETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMu
MaTeMaThKu, OMOJIOTUHU, XUMUHU, TEOTpaPUU U TEXHOJIOTHH.

Mesicnpeomemnple nouaAmus, CEA3AHHbIE C UYUEHUEM MEmMO0008
HAYYHO020 NO3HAHUA: ABIICHUE, HAYYHBIH (DaKT, TUIIOTEe3a, PU3nUYecKas BeTUYMHa,



3aKOH, TEOpHUs, HaAOMIOJCHNUEe, OKCIIEPUMEHT, MOJCIMPOBAaHUE, MOJETb,
M3MEpEHHEe, TOTPEITHOCTH W3MEPCHU, W3MEpPUTEIbHBIC MPUOOPHI, udpoBas
naboparopusi.

Mamemamuxka: penieHue CUCTeMbl ypaBHeHHM. JInHeitHas QyHKIUs,
napabosa, runepbona, ux rpaduKu ¥ CBOMCTBA. TPUTOHOMETPUIECKUE
GYHKIIMU:  CHHYC, KOCUHYC, TaHIE€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPBI M MX MPOEKIMU HA OCU KOOPIMHAT,
CJI0’)KEHHE BEKTOPOB.

buonozusa: mexannaeckoe IBMKCHHE B )KUBOU mipupose, muddysusi, ocmoc,
TEIJI000MEH >KUBBIX OPTraHU3MOB, TEIJIOBOE 3arpsI3HEHUE OKPYKAIOIICH Cpesbl,
yTHWIN3aIUsl OMOOPraHMYECKOTO TOIUIMBA JJiIi BBIPAOOTKH «TEIJIOBOW» U
AIIEKTPOAHEPTHH, IMOBEPXHOCTHOE HATSKEHWE W KalWUISIPHBIE SIBICHUSA B
MIPUPOJIC, MIICKTPUUECKUE SIBJICHUS B )KUBOUN MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI,
MOJIb BEIIIECTBA, MOJSIpHAsi Macca, MOJIydeHHEe HaHOMAaTepHalioB, TEIJIOBBIC
CBOMCTBA TBEPIBIX TEI, KUIKOCTESH U Ta30B, )KUJIKUE KPUCTAIIIBI, DJICKTPUICCKUC
CBOMCTBA  METAUIOB, DIJICKTPOJIMTHYCCKAs  JWCCOLMAINS, TajdbBaHUKa,
AIIEKTPOHHAST MUKPOCKOITHSI.

T'eozpaghus: B1aXXHOCTH BO3/IyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonozua: npeoOpazoBaHue ABUKEHUHN C UCIIOIB30BAHUEM MEXAHU3MOB,
YUYET CyXOr0 M KHUIKOTO TPEHHS B TEXHUKE, CTATUYECKHUE KOHCTPYKIUU
(KpoHIITENH, peméTryaTble KOHCTPYKIMHU), UCTIOJIb30BAaHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHUKE (TMPOCKOM, BOAOMET U APYrUe€), JBUraTeilb BHYTPEHHETO
CropaHusi, mapoBasi TypOrHa, OLITOBON XOJIOAWJIbHUK, KOHTUIIMOHEP, TEXHOJIOTHUN
MOJYy4YEHUsS] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMAaTepHajioB, U
HAHOTEXHOJIOTUH, DJICKTPOCTATHUECKAs 3alUTa, 3a36MJICHHE AIIEKTPOIPHOOPOB,
ra3opas3psiIHbIC JTaMIIbI, TTOTYIPOBOTHUKOBBIE TPHUOOPHI, TAIbBAHHUKA.

11 KITIACC

Pa3znen 4. DiekTpoanHaAMHUKA.

Tema 4. Maznummnoe none.

BzanmonencTBue MNOCTOAHHBIX MArHUTOB M TPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop marHuTHOW HMHAYKUMH. [IpuHOMO cynepnosuiuu
MAarHUTHBIX NIOJIeH. JIMHUY MAarHUTHOW UHIYKIIUU.



MarnutHoe 1oJie TPOBOJHUKA C TOKOM (ITPSIMOTO MPOBOAHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Ipcrena.

Cuna Amriepa, e€ HarpaBIE€HUE U MOIYJb.

Cuna JlopeHnia, €€ HampaBjJ€HHWE WU MOAYJb. JIBUXKEHHE 3apsHKEHHOU
YacTHI[bl B OTHOPOJHOM MarHuTHOM mose. Padora cuiibl JlopeHia.

MaruuTtHOe nosue B Bemectse. PeppOMarHeTUKy, Iapa- U JMaMarHEeTUKH.

TexHHUeCcKHe YCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: NMPUMEHEHNE
ITOCTOSTHHBIX MarHuTOB, AJIEKTPOMATHUTOB, TECTEP-MYIBTUMETP,
ANIEKTPOABUTATENDL SIKOOH, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

KaptuHa 7nMHUM MHOYKOMM ~ MarHUTHOTO — TIOJS  IIOJIOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna 1nwHWMNA MarHMTHOW WHIAYKIUMKA NOJA JJIMHHOTO MPSIMOTO
IIPOBOJIHHKA ¥ 3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOAHMUKA, KATYIIIKA C TOKOM.

B3anmonerictBue AByX MPOBOIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

Habmronenre ABM>KEHUS MyUyKa 3JIEKTPOHOB B MArHUTHOM I1OJIE.

[TpuHumn JIEUCTBUS AIEKTPOU3IMEPUTEIIBHOTO npubdopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

HccenenoBanne MarHUTHOTO MOJIS TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

Hccenenosanne nelcTBUs MMOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

N3mepenune cuitbl Amrepa.

N3yuyeHne 3aBUCUMOCTH CHIIBI AMIIEpA OT CUJIBI TOKA.

OnpeneneHne MarHUTHOW MHIYKLIWY HA OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. DnexkmpomacHumuas uHOyKUus.

SIBiieHne DNEKTPOMArHUTHOM MHAYKUMHU. IlOTOK BEKTOpa MarHUTHOU
uHayKInu. OJJC mHAyKiuu. 3akoH AJIEKTPOMarHUTHOM uHIOykuuu PDapanes.
Buxpesoe anexrpuueckoe nosne. Toku Oyxo.

O/1C uHAYKUMU B IPOBOJHMKE, ABMXKYILIEMCS B OIHOPOAHOM MAarHUTHOM
ToJIe.

[Ipasuno Jlenua.

NunykruBHOCTH. KaTymka MHAYKTUBHOCTH B LIENH IIOCTOSHHOTO TOKA.
Asnenne camonnaykuuu. IJIC caMOMHIAYKIUU.



DHEprusi MAarHUTHOTO TOJIS KaTYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TeXHUYECKHUE YCTPOMCTBA M TEXHOJIOTUYECKUE MPOIECChl: NMHAYKIIMOHHAs
1€4Yb, COJICHOU/I, 3aI1IMTa OT SJIECKTPU3AIMU T ITPU ABUKCHUU B MATHUTHOM TOJIE
3emutn.

Jlemoncmpayuu.

Habmronenue siBeHus 3JIeKTPOMAarHUTHOM UHTYKITUH.

UccnenoBanue 3aBucumoctd IJIC MHAYKIHMM OT CKOPOCTH H3MEHEHUSA
MarHUTHOTIO IMOTOKA.

[Ipasuo Jlenua.

[Tanenre MarauTa B aJIFlOMUHUEBOM (MEIHOM) TpyOe.

SIBrIeHME CAaMOMHTYKITUH.

Uccnenoanue 3apucumoctu IJIC caMOMHIYKIIUU OT CKOPOCTU U3MEHEHUS
CHUJIbI TOKA B IIETIH.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomaot, RPAKMUKYM.

HccnenoBanue sSBICHUS SJEKTPOMATHUTHOM UHAYKIIHH.

OnpeneneHue MHIYKIMU BUXPEBOTO MArHUTHOTO TTOJIS.

HccnenoBanue sSBICHUS CAMOWHTYKITUH.

COopka MoJeH 3JIEKTPOMAarHUTHOTO TEHEPATOpA.

Pasnen 5. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBoOOIHBIE KOJICOAHUSI.

[Mapmonnueckue konedbanusi. Knunemarnueckoe v JUHAMUYECKOE OTMCAHUE.
DHepreTUUECcKoe ONMUCaHNe (3aKOH COXpaHEHU MEXaHHUUECKON Heprun). BoiBon
JTUHAMUYECKOTO OTIMCAaHUsI TADMOHMUYECKUX KOJIeOaHUH U3 X SHEPTETUYECKOTO 1
KMHEMAaTUYECKOTO OMMCaHUS.

Amruntyna u (asza xonebanuil. CBsi3b aMIUTUTYbI KOJEOAHUN HCXOIHOM
BEJIMYMHBI C aMILTUTyAaMHU KoJIeOaHU# €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u yacrora koseOanuii. Ileprog manabix CBOOOMHBIX KoJieOaHUA
MaTeMaTH4ecKoro MasTHukKa. Ilepmon CBOOOAHBIX KOJCOAHWM TPYKHHHOTO
MasiITHUKA.

[Tonsitue o 3aryxaromux KojeOaHusX. BbIHYXIeHHBIE KOJIeOaHUS.
Pe3zonanc. Pe3onaHcHas xpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOU
KpUBOW. ABTOKOICOaHMS.

Texaudyeckne yCTpPOWCTBA W TEXHOJOTHMYECKHE TMPOIECCHl: METPOHOM,
4ackl, Kayelld, My3bIKaJdbHble HHCTPYMEHTHI, ceiicMorpad.



Jlemoncmpayuu.

3anuce Ko1e0aTeIbHOTO IBUKEHHUSL.

HabmioneHnre He3aBUCMMOCTH Mepro/ia MaJIbIX KojeOaHui rpy3a Ha HUTH OT
AMIUTUTY]IBI.

HccnenoBanue 3aTyxamIIMX KOJEOAHMH M 3aBUCHUMOCTH  IIepuoja
CBOOOJIHBIX KOJI€0aHUM OT CONPOTUBIICHHUS.

HccnenoBanne koneOaHWii Ipy3a Ha MAcCUBHOM IMPYKHHE C LENbIO
(dopMupoBaHUs NpeACTABICHUIN 00 HIeaTbHONW MOJEIU MPY>KMHHOTO MAsTHUKA.

3aK0H COXpaHEeHHsI SHEPTUU MNP KoJeOaHUAX Tpy3a Ha TPYKUHE.

HccnenoBanue BbIHYX/ICHHBIX KOJIEOaHUH.

Hab6mronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomaol, npaKmuKkym.

N3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWM HUTSHOTO W MPYKUHHOTO
MasITHUKOB.

N3yuyeHue 3akOHOB ABMKEHHMSI TEJIA B X0/1€ KOJI€OAHH Ha yIIPYroM MOABECE.

N3y4yeHue NBMKEHHSI HUTSIHOTO MasTHHKA.

[IpeoOpa3oBaHue 3HEPTUU B IPY)KMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTATYAbI 3aTyXalOIIUX KOJIEOAHHM.

UccnenoBanue BIHYKIEHHBIX KOJICOAHUM.

Tema 2. InexkmpomazHumHbsle KonedaHuA.

KoneGarenbubiii koHTYyp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJieOaHUS B
uaeasbHOM KoseOatenbHOM KoHType. Dopmyna Tomcona. CBSi3b aMIUIATYIbI
3apsija KOHAEHCaTopa ¢ aMIUIMTYION CUIIbI TOKA B KOJIe0aTeIbHOM KOHTYE.

3aKOH COXpaHEHUs YJHEPTUU B UACATbHOM KOJIEOATEIIbHOM KOHTYDE.

3aryxaroue AJIEKTPOMAarHUTHHIE KOJICOaHUS. BeIHYX1I€HHBIE
AIIEKTPOMArHUTHBIE KOJICOaHMUsI.

IlepemenHbI1 TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIMTYIHOE H
JeMCTByIOIee 3HAUEHUE CHJIBI TOKa M HaIpsDKEHUS TMPH pa3indyHOU (opme
3aBUCHUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconanbHbId MTEPEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOp U KaTylika
UHAYKTUBHOCTH B 1€ CUHYCOUAJILHOTO TIEPEMEHHOr0 TOKa. Pe3oHaHC TOKOB.
Pe3oHaHc HampsKeHUN.

UNneanwubiii Tpanchopmarop. I[IpousBoacTBo, mepenada u moTpedieHue
ANEKTPUYECKON SHEPTUM.

OKOJIOTMYECKHE PUCKM IIPU IPOU3BOACTBE 3JEKTpo3Hepruu. Kynbrypa
UCII0JIb30BAHMS DJIEKTPOIHEPTUU B IIOBCEAHEBHOM KU3HHU.



TexHn4YeCKHne yCTPOMCTBA U TEXHOJIOTUYECKUE TIPOLIECCHI: dJIEKTPUIECKAN
3BOHOK, TEHEPATOP NEPEMEHHOTO TOKA, JIMHUU AIIEKTPOIEepe1ay.

Jemoncmpayuu.

CBOOOIHBIE 3TIEKTPOMATHUTHBIE KOJIEOAHHUS.

3aBUCUMOCTb YacCTOThI CBOOOIHBIX KOJIEOAHUN OT WHAYKTUBHOCTH U
€MKOCTH KOHTYpA.

OcuusuiorpaMMbl AJIEKTPOMArHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXarwIKUX AIEKTPOMArHUTHBIX KOJIEOaHUM.

Mozenp 3MeKTpOMarHuTHOTO TEHEPATOpA.

BbIHYXI€HHbIE CUHYCOUIAIbHbIE KOJIEOAHUS.

Pesuctop, karynika MHAYKTUBHOCTH M KOHAEHCATOP B LIENH IEPEMEHHOIO
TOKa.

Pe3oHaHCc mpu NOCIEAOBATEIBHOM COEAMHEHUM PE3UCTOpa, KaTyIIKH
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYcTpoicTBO M MpUHIINT JeHCTBUS TpaHchopmaropa.

Monenp TMHAN 3JEKTPONIEPEAAYN.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

Nzyuenue Tpanchopmaropa.

HccenenoBanne MepeMEeHHOI0 TOKa 4epe3 MOCIEN0BAaTeIbHO COCIMHEHHBIE
KOHJIEHCATOP, KaTYILIKy U PE3UCTOP.

HabmroneHure 3ekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl HCTOUHUKOB CBETA B LIETIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpPOMAZHUMHbBLE GOJIHDL.

MexaHnuecKue BOJIHBI, YCIIOBHA MX pacnpocTtpaHeHud. [lomepednslie u
MPOJOJbHBIE BOJIHBL. llepuof, CKOpOCTh pacmpoCTpaHEHHs W JJIMHA BOJIHBIL
CBoiicTBa MEXaHMYECKUX BOJH: OTpaXeHUE, MPEIOMIICHHE, UHTepPEepeHLns U
nudpaxius.

3Byk. CkopocTh 3ByKa. | pomKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEbI.

DNEeKTPOMArHUTHBIE BOJIHBI. YCIIOBUS U3TyU€HUS JJIEKTPOMArHUTHBIX BOJIH.
B3anMHas oprieHTaIusi BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:  OTPaXEHHWE, IMPEJOMIICHHUE,
noJisipu3anusi, uHTepdepeHuus u qudpakuus.

[IIkaJa 3eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 3J1eKTPOMarHuTHIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBsI3U U TeNeBUACHUA. Paguonokanus.



DIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPE/IbI.

TexHudyeckue ycCTpOWCTBA M NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE
UHCTPYMEHTBI, pajap, paJdonpuéMHHUK, TEIEBU30p, AaHTeHHa, Tele(oH,
CBUneusb, ynpTpa3ByKOBasi JUAarHOCTHKA B TEXHUKE U MEULIMHE.

Jlemoncmpayuu.

OO6pazoBaHue 1 paclpOCTPAHCHHE MOMEPEUHBIX U MPOJOJIBHBIX BOJIH.

Konebumomeecs Teno Kak MICTOYHUK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHU.

Habmionenue orpakeHus: U MPEIOMICHUS MEXaHUYECKUX BOJIH.

HaGmronenue nateppepeHnu u 1udpakiii MEXaHUYECKUX BOJIH.

AKYCTHUYECKHI1 pe30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro IPUMEHEHHE.

HaGnronenue cBsi3u rpOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYION WU
4acTOTOM KoJIeOaHuU.

HccnenoBanne  CBOMCTB  JJEKTPOMAarHUTHBIX ~ BOJH:  OTPAXKCHHE,
peJIOMJICHHE, TTONIIpU3aIius, Tudpakius, HHTepPepeHIus.

OObnapyxeHne HH(ppaKpacHOIro U yIbTpa(HUOIETOBOTO U3TYyUEHH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3ydeHnne napameTpoB 3ByKOBOW BOJIHBI.

N3yyeHue pacpocTpaHeHHUs 3ByKOBBIX BOJIH B 3AMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonmHEHOE pacIpOCTpaHEHNE CBETA B OHOPOIHOM cpene. JIyd cBeTa.
TodeuHbIi ICTOUHUK CBETA.

OTtpakeHue cBera. 3akoHbI OTpaxkeHus cBeta. [locTpoenue n3oopakeHuil B
iockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenomyienne cBeTa. 3akOHbI TPEJIOMJICHUS] CBeTa. AOCOJIOTHBIM
nokaszarenap  npenomiaeHus. OTHOCUTENBHBIM  NOKa3aTelb  IPEIOMIICHHS.
ITOoCTOSIHCTBO 4YacTOTBI CBE€TA W COOTHOLICHHWE [JIMH BOJH HPHU IEPEXOne
MOHOXPOMAaTHYECKOIO CBETA YEPE3 TPAHHUILy pa3/ieiia ABYX ONTUYECKUX CPEL.

Xop nydeii B npusme. ucnepcus cBeta. ClHOXKHBIM cOCTaB 0€I0ro cBETa.
LBer.

[TonHOE BHYyTpeHHEE OTpakeHue. [IpenenpHblii yroi oJHOTO BHYTPEHHETO
OTpaXEHUS.

CoOuparomyie U pacceuBaromiue JuH3bl. ToHKkas muH3a. DOKyCHOE
paccTosiHMe W ONTHYECKas CHJa TOHKOM JHMH3BL. 3aBUCUMOCTb (POKYCHOTO



pPacCTOSTHUSL TOHKOM cepuueckoil JIMH3bI OT €€ TeOMETPUU U OTHOCUTEIBHOTO
NOKa3aTelisi IPEJIOMIICHUSI.

@opMyIa TOHKOH JIMH3BL. YBEIUYEHUE, 1aBAEMOE JIMH30M.

Xop Jy4a, MPOMIEANIETO JUH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM
ontuyeckor ocu. IlocTpoeHne u300pakeHUN TOUYKM W OTpe3Ka MPSMOM B
coOHparoIIMX U PACCEUBAIONINX JIMH3aX U UX CUCTEMaXx.

OnTuyeckue npubopsl. Paspemaromas crnocodHocTs. [71a3 kak onTryeckas
cUCTEMA.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUECKON ONTUKH.

BonnoBast ontuka. MuTtepdepennusi cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIONEHUST MAaKCUMyMOB UM MUHHUMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT JBYX KOTEpPEHTHBIX HWCTOYHUKOB. I[IpuMepbl KilacCHUeCKHUX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakusa cera. JudpakuronHas pemeTka. YCIoBUE HAOMIOIEHUS
[JIJaBHBIX MAKCUMyMOB TIIpU MaJC€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(DPaKIUOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCHI: OYKH, JyMa,
MepUcKoI, (oToarmapar, MUKPOCKOI, TPOECKIIMOHHBINA amnmnapar, MpOCBETIICHHUE
ONTHKH, BOJIOKOHHAS ONTUKA, AU(PPAKIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npenoMiIeHus CBETa.

HabmroneHre noaHoro BHyTpEeHHEro oTpaxeHus. Moziesb CBETOBO/A.

HccnenoBaHne Xofa CBETOBBIX IIYYKOB YeEpe3 IIOCKONAPAJUIEIbHYIO
MJIACTUHY U IPU3MY.

HccnenoBanne cBOWCTB U300pakKeHH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmtonenue nunrepdepeniiuu ceera.

HaGnronenne 11BETOB TOHKUX TUIEHOK.

Habmtonenue audpakiuu ceera.

N3yuyenune nudpakimoHHON PEIIETKY.

HaGnronenue nudpakiinoHHOTO CIIEKTpA.

HabOmtonenue aucnepcuu cBera.

HaGnionenue nossipusaiuiu cCBeTa.

[IprmeHeHne MONSPOUIOB 711 U3YUYEHNS MEXaHUUECKUX HAIPSKEHUM.



Yuenuueckuit 3xcnepumenm, nadvopamopnsie padomul, nPAKMUKYM.

N3mepenne nokaszaresns mpeoMIICHHS CTEeKIa.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BelllecTBa (Ha
MIPUMEPE KUJKHUX JTUH3).

N3mepenne GpoKyCHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tony4yenue n3o0paxxeHUsI B CUCTEME U3 IJIOCKOTO 3epKajia U JMH3HI.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 JBYX JIMH3.

KoncTpyupoBaHue TeneCKOMUYeCKUX CUCTEM.

Habnionenue nudpakunn, uaTepdEepeHINN U MOISPU3AIIHN CBETA.

N3yyenue nosspu3aluyd  CBETAa, OTPAKEHHOIO OT  ITOBEPXHOCTHU
TUBJIEKTPHUKA.

N3yuenue unTepdepeHINy Ja3epHOro N3IyUEHHs Ha ABYX IIEISX.

Habmntonenue aucnepcun.

HabOmtonenue u uccnegoBanue qudpakiimOHHOTO CIIEKTpA.

N3mepeHne JIMHBI CBETOBOM BOJIHBI.

[Tonmy4yenue criekTpa U3ay4eHus: CBETOAUOA ITPHU MOMOIIY TUPPAKITUOHHON
PELIETKH.

Pa3nesn 6. OCHOBBI crIeNMAJIBLHON TEOPUH OTHOCUTEJIBLHOCTH.

I'pannipl  OPUMEHUMMOCTH  KJIACCMYECKOW — mexaHuku. Iloctynarsl
CHELUATIBbHON TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOU nHTepBai. [IpeobpazoBanust Jlopenia.
Ycnoue npuaMHHOCTA. OTHOCUTENBHOCTD OTHOBPEMEHHOCTH. 3aMEIJIEHNE
BPEMEHH U COKpAIIECHUE JJINHBI.

DHEprust U UMIYJIbC PEASITUBUCTCKON YACTULBI.

CBs13b Macchl C 3HEPTUEHN U UMITYIBCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHUS
ITOKOSI.

TexHuueckue yCTpoOWCTBA U TEXHOJOTUUYECKHE MPOIIECCHI: CITyTHUKOBBIC
NPUEMHHKH, YCKOPUTEIIU 3apsKEHHBIX YaCTHII.

YyeHnueckuit SKCIEPUMEHT, J1a00paTOpHbIC PaOOTHI, TPAKTUKYM.

Onpenenenue uUMIyJIbca M SHEPrUM  PEISITABUCTCKUX 4YacTUll (1O
dotorpadusiM TPEKOB 3apSHKEHHBIX YACTHUI B MATHUTHOM TI0JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapHo-601H06801L Oyanusm.

PaBHOBecHOE TemioBO€ U3TyueHHE (U3TyueHHe aO0COMOTHO YEPHOTO TeNa).
3akoH cmenieHus Buna. ['mnoresa [1nanka o kBaHTax.

@DOoTOHBI. DHEPrUsi U UMITYILC (GOTOHA.



doroaddext. OnbiThl A. I. Cronerosa. 3akonsl hotorddexra. YpaBHeHUE
Oiinmrerina st poroaddekra. «Kpacnas rpanuia» hotoaddexra.

JlaBnenue cBeTa (B YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIOMIAIONTYI0 W a0CONIOTHO OTpaXkarollyro MoBepxHOcTh). Ombitel I1. H.
Jlebenena.

Bonnossie cBoricTBa yactuil. Bonubl ne bpouns. Jnuna BomHbl ne bpons
U pa3Mepsl oOnacTu JIOKaJIU3auu JBHOKYILIEHUCS YaCTHULIBI.
KopnyckynsapHoBomHOBOM yanu3m. Judpakius 31eKTpoOHOB Ha KpUCTaIax.

Crennuka uzmepennii B MuKpomupe. CoOOTHOIICHUS! HEOTIPEACIEHHOCTEH
I'eiizenbepra.

TexHUUecKHe yCTpONCTBA M TEXHOJIOTMYECKHUE IMPOLECCHI: CIIEKTPOMETD,
(dotosnemeHT, (OTOAATUYMK, TYHHEIbHBI MHUKpPOCKOIN, COJHEYHas Oarapes,
CBETOJUO/I.

Jemoncmpayuu.

®otor(PpdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTUHOM.

WccnenoBanue 3akoHOB BHeMIHETro hoTosddexra.

Uccnenoanue 3aBUCUMOCTH  CONPOTUBJICHUS TMOJYNPOBOJIHUKOB OT
OCBEIIEHHOCTH.

CBeToano.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

Hccnenosanue goropesuctopa.

N3mepenne nocrosiuHoi [1manka Ha ocHOBe HccienoBanus Gporodddekra.

NccnenoBanre 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOAMO]] OT HAMPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl IO UCCIENOBAaHUIO CTpoeHUs aroma. [ImaHerapHas mozaensb aToMma
Pezepdopna.

[Toctynarel bopa. M3nydyenue u noromieHue GOTOHOB IIPH MEPEXOe aToMa
C OJIHOTO YPOBHS 3HEPTHUU Ha JPYTOM.

Buapl ciektpoB. CekTp ypoOBHEN IHEPTUH aTOMa BOAOPOJIA.

CnoHTaHHOE M BBIHYKJICHHOE M3JIydyeHue ceta. Jlazep.

TexHuYeCcKne yCTPOMCTBA U TEXHOJIOTMUYECKHUE MPOLECCHI: CIEKTPaIbHbIN
aHaln3 (CIEKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pezepdopna.

Habmionenve nuHeHyaTbIX CIIEKTPOB.



YCTpOUCTBO M JECUCTBUE CUETUYMKA HOHUZUPYIOIINX YACTHII.
OnpeneneHue JUIMHBI BOJIHBI JIA3€PHOTO U3TYyUYCHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, RPAKMUKYM.

HaGmronenne nruHedaToro CrieKkTpa.

HccnenoBanue criekTpa pa3peskeHHOTO aTOMapHOTO BOAOPO/Ia U U3MEpPEHUE
nocTostHHOM PunGepra.

Tema 3. Duszuka amomHo20 A0pa u INEMEHMAPHBLIX YACHUY,.

Hyxnonnas moznens sinpa IeitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M3orormsl.

PannoaktuBHOCTh. Aunbda-pacmnan. OIEKTPOHHBIM W MO3UTPOHHBIN
Oerapacriaj. ['aMmMa-uznydeHue.

3aKkOH paJMOaKTHBHOIO pacnaja. PaauoakTHBHBIE W30TONBI B MPHUPOJE.
CBoiiCTBa MOHU3UPYIOIIETO U3ITy4YeHUsl. BiiMsiHue paguoakTUBHOCTH HA KUBBIE
opranusMsbl. EcrecTBeHHBIN QoH uzmydeHus. Jlozumerpus.

DHeprus CBs3M HyKJIOHOB B sifipe. SAnepHbie cuiibl. [ledexTt maccsl sapa.

Snepuble peakuuu. /[lenenue W cuUHTE3 sAnep. SlaepHbIE peakTOpHI.
[IpoGnembl yIpaBiIsieMOTro TEPMOSJIEPHOTO CHHTE3a. DKOJIOTMYECKUE ACTICKTHI
Pa3BUTHSA SIAEPHON SHEPIETUKMU.

Metoapl perucTpauny U UCCIEI0BAHUS SJIEMEHTAPHBIX YACTHILI.

DyHIaMEHTAIbHBIE B3aUMOACHUCTBUA. bapuOHBI, ME30HBI W JICNTOHBI.
IIpencrasnenne o CtangapTHOM Moaenu. KBapk-It0OHHAsE MOJIENb aJpOHOB.

®usuka 3a npenenamu CtangaptHol moaenu. TémHas marepust U TEMHas
SHEprusl.

EnuHcTBO mznueckoit KapTHHBI MUpA.

TexHUYecKne yCTPOMCTBA M TEXHOJOTHMYECKUE MPOLIECCHL: TO3UMETP,
kaMmepa BuiibcoHa, siepHblii peakTop, TEpMOsIIEPHBIN peakTop, aToMHas 0omoa,
MarHUTHO-PE30HAaHCHAas ToMorpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

HccnenoBanue TpekoB yacTull (10 rOTOBBIM GoTorpadusim).

WccnenoBanue paanoakTUBHOTO (POHA C UCMOJIB30BAHUEM JIO3UMETPA.

Nzy4denue noromieHus: 6eTa-4acTyll aTFOMUHHEM.

Paspen 8. JiieMeHTbI aCTPOHOMMH M ACTPO(PU3UKH.

Otanbl pa3BuUTHA acTpoHOMuHU. I[IpukinagHOE ©W  MHPOBO33PEHUYECKOE
3HaYeHHE AacTpoHOMHUH. [IpHUMEHHMOCTh 3aKOHOB (U3HKU ISl OOBSICHEHHS
MPUPOBI KOCMUYECKIX 0OBEKTOB.



MeToapl acTpOHOMHUYECKUX HcchaenoBaHuii. COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PaINOTENIECKOIIbI, BHEaTMOChepHasi aCTPOHOMMUSI.

Bun 3Bé3nnoro Heba. Co3Be3nus, spKue 3BE3bI, MIAHETHI, UX BHIUMOE
JIBUKEHUE.

Conneunas cucrema.

Connue. Conneunast akTUBHOCTb. McTouHuK 3Heprun CosHLA U 3BE3.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. J{narpaMma «CEeKTpaJIbHbINA KJ1acc
— CBETUMOCTB». 3BE3/1bI TIaBHOM MOCJEN0BATEIHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIs 3BE3] MIABHOM ITOCIEAOBATEIbHOCTU. BHYTpeHHEE cTpoeHne
3BE311. COBPEMEHHBIE MTPEACTABIICHHS O IPOUCXOKACHUHU 1 3BoIonuu ConHua u
3BE3/1. DTaNbl )KMU3HU 3BE3I.

Muieunbiii Ilyth — Hama [Nanaktuka. Ilonoxkenue u nBukenue CoiHIAa B
lNamaxTuke. Tunel ranakTuk. Paguoramaktuky u kBasapsl. YEpHBIE IBIPHI B IApax
raJaKTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3axkon Xa00ma. PaszOeranue
ranaktuk. Teopus bonpmoro B3psiBa. PennkroBoe usirydeHue.

Macmrtabnas ctpykrypa Beenennoit. Metaranakruka.

Hepeménnsie mpoOiemMbl aCTPOHOMUMU.

Yuenuueckue naoniooenus.

HaGnronenus 38€31HOTO HEOa HEBOOPYKEHHBIM TIIA30M C UCTIOIH30BAaHUEM
KOMITHIOTEPHBIX MTPUIIOKESHUM JJIs1 OTIPEICIICHUS TTOJIOKEHUS HEOECHBIX 00bEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE CcO3Be3Ausi CEBEpPHOrO MOJyLIapHs U SIPKUE
3BE3MBI.

HaGmionenuss B Teneckon JIyHbI, TUTaHET, TyYMaHHOCTEH U 3BE3THBIX
CKOTUICHUH.

Du3HYeCKUl MPAKTUKYM.

CnocoObl  u3MepeHus (PU3MYECKMX BEJIUYMH C  HCHOJb30BAaHUEM
AQHAJIOTOBBIX U ITM(MPOBBIX H3MEPUTEIBHBIX TPUOOPOB M KOMITBIOTEPHBIX
JATYNKOBBIX CUCTEM. AOCONIOTHBIC U OTHOCUTEIILHBIE TIOTPEITHOCTH U3MEPEHUN
buznyeckux BeanyuH. O1eHKa rpaHull MOrPEITHOCTEN.

[IpoBeneHue KOCBEHHBIX H3MEPEHUM, MCCIECNOBAHUN 3aBUCUMOCTEN
(u3MUEeCKUX BEJIMYMH, MPOBEPKA MPENJIOKEHHBIX THMNOTe3 (BbIOOp U3 PadoT,
ONMCAHHBIX B TEMAaTUYECKHX pasleiiax «YUYEHUYECKHM  OKCIIEPUMEHT,
71a00paTOpPHBIC PA0OTHI, TPAKTUKYM).

O06o01maoiee MOBTOPEHHME.

O6oOuieHne W cUCTeMaTu3alMsl — COJAEpKaHMsI  pa3lelioB  Kypca



«MexaHuka», «MonexkynspHast ¢uzuka U TEPMOJUHAMUKAY,
«OnexrpoauHamukay, «Konebanus u BoHb, « OCHOBBI CIIEHUAIBHON TEOpUU
OTHOCUTENBbHOCTH», «KBaHTOBass ¢usuka», «OIEMEHTHI aCTPOHOMHHM U
acTpou3nuKm».

Pomb ¢Qu3ukm w acTpoHOMHUHM B OSKOHOMHYCCKOW, TEXHOJIOTHYECKOM,
COLIMATIbHOW W 3TUYECKOW cdepax AeATeIbHOCTH YENOBEKa, POJb M MECTO
(U3MKM M aCTPOHOMHU B COBPEMEHHOW Hay4yHON KapTHHE MHpa, 3HAUYECHUE
ONUCATENBHON, CHUCTEMATH3UPYIOUIEH, OOBSCHUTENBHONM M MPOTHOCTHYECKOU
Gyukumii pusnyueckoil Teopuu, poib (U3MUECKO Teopuu B (HOPMUPOBAHUHU
MPEICTABICHUN O PU3NUYECKON KAPTUHE MUPA, MECTO (PU3NYECKOIN KapTUHBI MUPA
B 0OILEM psITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUNA O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne Kkypca Qusuku yniyonméHHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCS C YUETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBI3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemnvie nOHAMUA, CEA3AHHBIE C U3YYEHUEM MEMO008
HAy4YH020 NO3HAHUA: SIBIICHVE, HAYYHBIN (aKT, TUIOTEe3a, (pu3ndeckas BeIMInHa,
3aKOH, TEOpHus, HaOIIOJCHNWEe, OKCIIEPUMEHT, MOJCIMPOBaHNEe, MOJETb,
U3MEpEeHne, TOTPEIIHOCTH W3MEPEHUN, U3MEpUTEIbHbIE MPUOOPHI, IudpoBas
naboparopusi.

Mamemamuka: pEUIEHUE CUCTEMBbl YpPaBHEHUU. TpUTOHOMETpHUYECKHE
(YHKLMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO. BEKTOPBI U MX IPOEKLIMHU HA OCHU KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBonnbie 3nemMeHTapHbIX (QyHKUMA. [Ipu3Haku mogoOusi TPEyroNbHHUKOB,
OTIpeJIeICHHE TUIONIAIN TUIOCKUX GUTYp B 00bEMa Ted.

Buonozua: >nextpuueckue SBICHUS B >KUBOW NpUpPOAE, KosieOaTeabHbIe
IBWXKEHHUS B JKMBOW IIPUPOIE, JKOJOTMYECKHE PHUCKU IIPpU IPOU3BOICTBE
ANEKTPOIHEPTHH, DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYXKAOLIEH Cpembl,
yABTPa3ByKOBas JTMATHOCTHKA B MENMIIMHE, ONTHUYECKUE SIBIICHUS B IKHUBOU
IPUPOE.

Xumusa: CTPOCHUE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl O0Opa30BaHMSI KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

T'eocpagpun: ™MarHuTHBIE TMONIOCA 3€MJIM, 3aJI€KU MAarHUTHBIX Py,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, cericmorpad.



Texnonocua: TPUMEHEHUE TMOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANIEKTPOABUTATENb SIKOOH, TeHEepaTop MEPEMEHHOTO TOKa, WHAYKIIMOHHAS TeYb,
JIMHUY 3JIEKTpoIiepeaay, AEeKTPOABUTATENb, paaap, paaIuonpuéMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, yiabTpa3ByKoBas IUArHOCTHKA B TEXHHKE,
IIPOEKLMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEUHAsI OaTrapesi, CITyTHUKOBBIE
NpUEMHUKY, SJIEpHAsi SJHEPTeTHKA U KOJIOTMYECKUE aCTIeKThI €€ pa3BUTHSL.
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OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHMAIIMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3VYJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHUSA ydeOHOTro mnpeamera «Du3znkay
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh U CIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBAThCSI C(DOPMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OpPUEHTAllMN, MO3UTHUBHBIX BHYTPEHHHUX YOEKIICHUI,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOrO 0OIlecTBa,
pacliipeHre >KMU3HEHHOTO OMbITa U OIbITAa JIEITEJIBHOCTH B IIpoliecce
peanu3anyyd OCHOBHBIX HAaNpaBiICHUW BOCIHUTATEIBHOM NEATEIIBHOCTH, B TOM
YHUCJIE B YACTU:
rPa’KIAHCKOr0 BOCITUTAHUS:

«  chOpPMHUPOBAHHOCTh TPAXJAHCKOM TMO3UIMUA  OOydYaromlerocss Kak

AKTHBHOTO U OTBETCTBEHHOTO YJIEHa POCCUMCKOTO OOIIECTBA;

 TPUHATHE TPAAUIIMOHHBIX OOIIEUETOBEUECKUX TYMAHUCTUYECKUX U
JTEMOKPAaTUYECKUX IIEHHOCTEH;

- TOTOBHOCTh BECTU COBMECTHYH JICITEJIHLHOCTH B  HMHTEpecax
rpaXJIaHCKOTO  OOIEeCTBa, Yy4acTBOBaTb B  CaMOYIPABICHUU B
o0pa3oBaTeIbHON OpraHU3alNY;

- YMEHHME B3aUMOJICMCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B
COOTBETCTBHUH C UX (QYHKIIUAMH U Ha3HAUYCHUEM;

+ TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOW NEATEIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMS:
«  chOpPMUPOBAHHOCTh  POCCHICKOM TPaKIaHCKOU
UJICHTUYHOCTH, MTATPUOTU3MA;

+ I[IECHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTUKEHUSIM

POCCUHNCKHX YUEHBIX B 00acT (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

«  ¢hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, dTUYECKOTO TTOBEICHNS,

*  CIIOCOOHOCTH OIEHUBATH CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ACATEIIBHOCTH YUYEHOTO;

+ OCO3HaHME JUYHOIO BKJIaJla B IOCTPOCHUE YCTOMUHUBOIO OyIyIIEro.



ICTETHYECCKOIO BOCIIUTAHUA



ACTETHUYECKOEC OTHOIICHHE K MHpPY, BKIIOYAs OSCTETHUKY HAyIHOTO
TBOPUYECTBA, MPUCYIIETO (PU3UICCKON HAYKE.
TPYI0BOT0 BOCITUTAHUSI:

« HWHTEpPEC K pa3muuHbIM chepaM MpodecCHOHATHLHOU NEATeIbHOCTH, B
TOM YHCJIE CBSI3aHHBIM C (DU3UKOM W TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HAHHBI  BBIOOpP Oymymieli mpodeccM W peaan30BBIBATH
cOOCTBEHHBIC KU3HCHHBIC TIIAHBL

« TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHHIO B
o0nacTy PU3UKHU HA MPOTSHKEHUU BCEH JKU3HU.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

«  c(hopMUPOBAHHOCTh  JKOJIOTHUECKOW  KYJIBTYPBI, OCO3HAHHE
00AIbHOTO XapaKTepa IKOJIOTHYECKUX POOIeM;

 IUJJAHUPOBAHME M OCYILECTBIICHUE JIEUCTBHUI B OKpYKAIOIIEH Cpene Ha
OCHOBE 3HAHUS LIEeJIEH YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

+  pacIIMpPEHHE OIBITA ACATEITHPHOCTH YKOJIOTHICCKON HAPABICHHOCTH Ha
OCHOBE UMEIOLIUXCS 3HAaHUH 10 (pU3uKe.

HEHHOCTH HAYYHOTO NMO3HAHMA:

« c(hopMUPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3HUECKON HAYKH;

+ OCO3HAaHME IEHHOCTH HAYYHOW JESATETbHOCTH, TOTOBHOCThH B MPOIIECCE
U3y4YCHHs] (PU3UKH OCYIIECTBISATh MPOEKTHYIO U HCCIEI0BATEIBCKYIO
NEeATETbHOCTh MHANBUAYATHLHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEpPCaJbHbIC y4eOHbIe aeiicTBus ba3soBbie
JOTHYeCKHe JeHCTBHUA:
+  CaMOCTOSITENBHO (OpPMYIHpPOBaTH M  aKTYalM3UpPOBaTh MPOOIEMY,
paccMarpuBarh €€ BCECTOPOHHE;
*  OIpEeAeNsaTh LEeNn AEATEIbHOCTH, 3a1aBaTh I1apaMeTPbl U KPUTEPUU UX
JNOCTHKEHNS,
*  BBISABIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYUS B PACCMATPUBAEMBIX
(U3NUECKUX SIBICHUSIX;
« paspabarbiBaTh IUIaH pEIIEHUS TNPOOJEeMbl ¢ Y4€TOM aHajau3a
HMMEIOIIMXCSl MAaTEPUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;



BHOCHTH KOPPEKTHUBBI B JICITEIBHOCTh, OIICHUBATh COOTBETCTBUE
pE3yIBTATOB LIENSIM, OIICHUBATh PUCKH MOCICICTBHI ICATCILHOCTH;
KOOPIMHHUPOBATH U BHITOIHATH Pa0OTy B YCIOBHUSAX PEaIbHOTO,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPH PEHICHHHA  KU3HCHHBIX
npobiem.

ba3oBble uccienoBarejibCkue 1eMCTBUA:

BJIIAJICTh HAYYHOW TEPMHUHOJIOTHUEHN, KITFOUYEBBIMU MMOHATUSIMH U METOJIaMU
busnuecKon HayKH;

BIIQJICTh  HaBBIKAMU  y4EOHO-UCCIICIOBATEIBCKOM UM MPOEKTHOM
NEATEeIbHOCTH B 00JacTH (PU3HKU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEIbBHOMY TOMCKY METO/IOB pelleHus 3ajad (U3HUYECKOro
COJIepKaHUsl, MPUMEHEHUIO PA3IUYHBIX METOAOB MO3HAHMUS;

BIIQJICTh BUAAMHU JEATEIBHOCTH MO IMOJYYEHHIO HOBOTO 3HAHUSA, €ro
MHTEpIIPETAlNK, NPeoOpa30BaHUI0 U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CUTYallUAX, B TOM YHCIIE MPU CO3IaHUU YUYEOHBIX MPOEKTOB B
o0nacT (pU3UKHY;

BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJM3UPOBAThH 3a/1ady,
BBIIBUTaTh THUIIOTE3y €€ pELICHUs, HaXOOUTh AapryMEHTHl U1
JI0Ka3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh [MapaMeTpbl U KpUTEpUN
peuieHus;

aHAJIM3UPOBAaTh TMOJYYEHHbIE B XOAE pEIICHUS 3aJaud pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh X I0CTOBEPHOCTbH, IPOrHO3UPOBATH N3MEHEHUE
B HOBBIX YCJIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJayd B 0Opa30oBaTeNIbHON
JeSITeIbHOCTH, B TOM YHCII€ IPU U3YUYEeHUU (PU3HKH;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCHUTHh 3HAHUS TO (HU3MKEe B MPAKTUYECKYIO 00JacTh

KUBHENICATCITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IACTElH;

BBIIBUTATh HOBBIE WJCH, IMpeayiaraTh OPUTHHAIBHBIC TOIXOABI M

peIIcHMS;

CTaBUTh  TPOOJIEMBI U 3a/1a4w, JIOTTY CKAFOIIIHE
aJBTEPHATUBHBIC PEIICHUSI.

Pab6ora ¢ undgopmanueii:



*  BJAJIE€Th HABBIKAMHU MOJyUEHUS HHPOpMALMU (PU3HUECKOTO COAEPIKAHUS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIATh IOUCK,
aHaJIN3, CUCTEMATU3AlUI0 U UHTEPIIPETAMIO UHPOPMALIUK PATUYHBIX
BUJOB U (hOpM IPEICTABICHUS;

*  OLIGHMBATh JIOCTOBEPHOCTh HH(OPMALIUY;

UCIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMH B PEIICHUHM KOTHUTUBHBIX, KOMMYHHMKAaTHBHBIX W
OpraHU3alMOHHBIX 337a4 C COOJIOIEHHEM TpPeOOBAaHUM SPrOHOMUKH,
TEXHUKHA O€30MACHOCTH, TUTUEHBI, PECYpCOCOEpEKEHUs, MPABOBbIX U
ATUYECKUX HOPM, HOpM UH(OPMALIMOHHON O€30MacHOCTH;

*  CO3/1aBaTh TEKCThl (PUINUYECKOTO COJAEPKAHUS B Pa3IMUYHbIX (popMarax c
y4€TOM Ha3Ha4eHHs MHPOpMAlMM M LEJIEBOM ayIuTOpUH, BbIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3yaJTU3aLIUU.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe NeHCTBHA:

+ OCYUIECTBJIATH OOLIEHHME Ha YPOKaxX (U3UKM U BO BHE-ypOUHOU
NEeATEIbHOCTH;

+ pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CHUTyallMd M CMSAr4arb
KOH()JIMKTHI;

*  Pa3BEPHYTO U JIOTMYHO U3J1araTb CBOK TOUKY 3PEHUS C UCIOIb30BaHUEM
A3BIKOBBIX CPECTB;

- TMOHUMMaThb M  WCHOJb30BaTb MPEUMYIIECTBA  KOMaHIHOW U
WH/IMBUIyaJIbHOM pabOThI;

- BbIOMpaTh TEMAaTUKY U METOAbl COBMECTHBIX JIEHCTBUI C YUETOM OOIINUX
MHTEPECOB U BO3MOKHOCTEN Ka)KOT0 YiIeHA KOJJIEKTHBA;

+ MPUHUMATh LEIU COBMECTHOM [E€ATEIbHOCTH, OpPraHU30BHIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHXKEHUIO: COCTABISATH IJIaH
NEUCTBUM, pPaCHpeneysaTh pPOJM C YYETOM MHEHUN YYaCTHHKOB,
00Cy»XaTh pe3yJIbTaTbl COBMECTHOM pabOThI;

- OIEHMBATh KaYE€CTBO CBOETO BKJIA/Ja M KaXKJIOI0 YYaCTHHMKA KOMaH/bl B
oOUIMii pe3ysbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

 Ipemiararb HOBBIE MPOEKTHI, OLEHHWBATH WAEH C IMO3HUIHUH HOBU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

+  OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE MOBEJIEHUE B Pa3IMYHBIX
CUTyallUsX, TMpOSBISATH TBOPYECTBO U  BOOOpakeHUE,  OBITh
MHULMATUBHBIM.



0
PeryasiTuBHbIe yHUBepPcaJbHbIe YueOHbIe AeiicTBusi CaMoOpraHnu3amnus:

+  CaMOCTOSITEJIBHO OCYIIECTBIATh IM03HABATEIbHYIO JEATEIbHOCTh B
oOnactT (U3MKK W ACTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3aa4H;

«  CaMOCTOSITEILHO  COCTAaBISATH IJIAH  PEHICHUS  pPacuy€THBIX U
Ka4eCTBEHHBIX 3a/1a4, IJIaH BHITIOJHEHUS MMPAKTUIECKON pabOTHI C



y4€TOM HMEIOUIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U

MPENOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIIHsSIM;

pacuumpsTh paMKu y4eOHOro IMpeAMeTa Ha  OCHOBE
JUYHBIX MPEINOYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTUpPOBaTh €ro, Oparb Ha ce0s

OTBETCTBEHHOCTbH 3a PEILICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAUIIMU B 00NacTU

(U3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYpPHBIN

YPOBEHB.

CﬁMOKOHTpOJ’Ib, AMOLMOHAJILHBIN UHTE/JIEKT:

JlaBaTh OIICHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B
NEATENbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIETSIM;

BJIQJICTh HABBIKAMHU I[IO3HABaTEIbLHON pediekcuu Kak OCO3HaHMs
COBEPIIAEMBIX JECUCTBUM U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIBTATOB
1 OCHOBAaHMUI;

UCIIONB30BaTh MPUEMBI pedUICKCUU JIJIT OIEHKH CHUTYyalldd, BBIOOpA
BEPHOI'O PEIICHHUS;

YMETh OLICHMBATH PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS MO UX
CHIDKCHUIO;

MIPUHUMAaTh MOTHUBBI M APTYMEHTBI APYTUX IMPU AHAINU3E PE3YJIbTATOB
JIeSTEILHOCTH;

IPUHUMATD ceOs1, TOHUMAasi CBOM HEAOCTAaTKU U JIOCTOMHCTBA,
MPUHUMATh MOTHBBI M apryMEHThI JPYTHX IPU aHAJIU3E PE3yJbTaTOB
JIeATCIbHOCTH;

pU3HaBaTh CBOE MPaABO U MPABO JAPYTUX HA OLIUOKH.

B mMpouecCce NOCTHMIKCHUA JTMYHOCTHBIX PE3YIJILTATOB OCBOCHUS ITPOTPAMMBI 110

dusnke s ypoOBHS cpeAHero ooOiero oOpa3oBaHusi y OOyYarolIUXcs

COBCPIICHCTBYCTCH 3MOHHOH3J’IBHBII>1 HHTCIIICKT, Hpeﬂnonarammnﬁ

c(hOopMHUPOBAHHOCTD:

CaMOCO3HAHHs,  BKJIIOYAIOLIET0  CIOCOOHOCTh  IOHMMAThb  CBOE
SMOIIMOHAJIBHOE  COCTOSIHUE, BHJIETb  HAmlpaBlIeHUs  Pa3BUTHUSA
COOCTBEHHOW AMOIIMOHANILHOM c(hephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPEryJupOBaHMs,  BKJIIOYAIOIIETO  CaMOKOHTPOJIb,  YMEHHE
OPUHMMATh OTBETCTBEHHOCTh 3a CBOE IOBEJECHHE, CIIOCOOHOCTh



aJanTHpPOBaTbC K OMOLMOHAJIBHBIM HM3MEHEHUSM M IIPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

« BHYTPEHHEH MOTHBALMH, BKJIOYAIOIIEW CTPEMIICHHE K JIOCTHKEHUIO
eI U yCHEXy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHME JCHCTBOBATSH,
HCXOZS U3 CBOMX BO3MOKHOCTEM;

* DOMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh NOHUMAaThb 3MOLMOHAJIBHOE
COCTOSIHHE IpPYTUX, YUYUTHIBATh €r0 MpPH OCYUICCTBICHUU OOIICHHUSA,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

 COLMAJBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTh BBICTpauBaTh
OTHOUIEHUS! C JPYTUMU JIOAbMH, 3a00TUTHCS, MPOSBIATH HUHTEPEC U
pazpeiaTb KOHQIUKTHI.

INPEAMETHDBIE PE3VJIBTATDI

K xonny oOyuenus B 10 knacce nipeIMeTHbIE pe3ysbTaThl HAa YIITyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHUI:

« T[OHUMaThb poJib (UMK B SKOHOMHUYECKOH, TEXHOJOTUYECKO,
HKOJIOTUYECKOM, COLMAIBHON M JTHYECKOW cdepax AesTeNbHOCTU
YeJioBeKa, Pojib M MeCTO (PM3UKU B COBPEMEHHON HAy4YHOW KapTHUHE
MHpAa, 3HAYCHUE OMUCATEIIbHOU, CUCTEMATU3UPYIONICH, 00bICHUTEIHLHOMN
U TPOTHOCTHYECKOM (PYHKUMN (PU3MUECKOH TEOpUM — MEXAHUKH,
MOJIEKYJISIPHOM (DM3UKH U TEPMOJUHAMUKH, POJIb (PU3NUECKON TEOPUH B
(opMUpOBaHUU NPECTABIECHUN O (PU3NYECKON KapTUHE MUPA;

+ pasnuyarh YCIOBUS NPUMEHUMOCTH MoAene (U3MYECKUX Teln H
MPOLIECCOB (SIBJICHUI): WHEpIMalbHas CHUCTEMa OTCYETa, abCOIOTHO
TBEPAOE TEIO, MaTepHANIbHAs TOYKA, PaBHOYCKOPEHHOE JBUXCHHE,
cBOOOMHOE TajeHue, aOCONMOTHO ympyras nedopmarusi, aOCOIIOTHO
yOopyroe # aOCOJIOTHO HEYNpyroe CTOJIKHOBEHHUS, MOJAEIW rasa,
KUAKOCTH W TBEPIOTO (KPUCTAUIMYECKOTO) Tela, HACAIbHBIA Tas,
TOYEUHBIN 3apsiJl, OAHOPOJHOE IEKTPUUECKOE MOJIE;

+  pa3nuuarh yclIOBHUS (TpaHULbI, 00JacTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, IOHUMATh BCEOOUNI XxapakTep (PyHIaMEHTAIbHbBIX 3aKOHOB U
OrPaHUYEHHOCTh HCMOIb30BaHNS YACTHBIX 3aKOHOB;

+  QHANMM3UPOBaThb U OOBSICHATH MEXAaHMYECKHE IMPOIECChl U SBJICHHUS,
UCIIOJIb3YSl OCHOBHBIE ITOJIOKCHMSI M 3aKOHBI MEXAHUKHU



(OTHOCUTEIBHOCTh MEXaHUYECKOTO JABUKEHHS, (POPMYIbl KUHEMATUKU
PaBHOYCKOPEHHOI'O ABMKEHUS, IpeoOpa3oBaHus ['anumes A CKopocTu
U I[EepEeMEIIECHUs, 3aKOHbl HBIOTOHA, NPHHIMUII OTHOCHUTEIBHOCTH
["anuiiest, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCa
U MEXaHUYECKOW DHHEpPruu, CBA3b pabOThl CUJIBI C H3MEHEHHEM
MEXaHUYECKOW 3HEPTHH, YCIOBUS pABHOBECHS TBEPAOTO TEJIa), TPU ITOM
WCIIONB30BATh MAaTE€MAaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh
yCIOBUSI TMPUMEHUMOCTH (U3MUECKUX 3aKOHOB: MpeoOpa3zoBaHUM
["anuiest, BTOporo u Tperbero 3akoHOB HbIOTOHA, 3aKOHOB COXPAHEHUS
UMITYJIbCA U MEXaHUYECKON YHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS,
aHAJIM3UPOBATh U OOBSACHATH TEIIOBBIE ITPOLIECCHI U SIBJICHUS, UCIIONb3YS
ocHoBHbIe ToNiokeHUss MKT u 3akoHbl MoOjeKkyasipHOW (U3UKH U
TEPMOAMHAMUKH (CBSI3b JABJIICHHUSI UJCANBHOIO Ta3a CO CpeIHeu
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JIBMKCHUS W KOHILICHTpPAUMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPBI BEIIECTBA CO CPEOHEW KHHETHYECKON
JHEpPruey TEIUIOBOIO JBW)KEHMSA €r0 4YacTWl], CBsI3b JaBJICHUS
UJEAIBbHOIO Ta3a C KOHIICHTpAuueld MOJIEKYJI U €ro TEeMIIEpaTypou,
ypaBHeHHe MenpaeneeBa—Kianeiipona, nepBblil 3aKOH TEPMOANHAMUKH,
3aKOH COXPAaHEHMsS] SHEPIMM B TEIUIOBBIX MpolEccax), MPU 3TOM
UCIIOJIB30BAaTh MAaTE€MaTU4YeCKOE BBIPAXKCHUE 3aKOHOB, YKa3bIBaTh
yCIOBUS IPUMEHUMOCTH ypaBHeHUsT Menneneea— KnaneipoHa;
aHAJIM3UPOBaTh W OOBICHATH OJJIEKTPUUYECKHUE SBIICHUS, HCIIOJIb3YS
OCHOBHBIE MOJIOXKEHUS U 3aKOHBI ANEKTPOAUHAMUKYU (3aKOH COXpPaHEHUs
WIEKTPUYECKOrO  3apsAna, 3akoH  KynoHa,  NOTEHUHMAIBHOCTH
AIEKTPOCTATUYECKOIO TIOJIs, IIPUHLUI CYyNEPHO3ULIMU DIECKTPUUECKUX
IIOJIEH, MIPHA 3TOM YKa3bIBasl YCIOBUs NMPUMEHUMOCTH 3akoHa KyioHa, a
TaKX€e MPAKTUYECKU BAKHBIE COOTHOLICHMS: 3aKOHBI OMa Uil ydacTKa
LEeNU U I 3aMKHYTOW JJIEKTPUYECKOW Lienu, 3akoH Jlxoynsa—J/leHua,
npasuia Kupxroda, 3axonsr @apajest A7 31eKTPOIn3a);

OMKCHIBATh (PM3UUECKUE TPOLECCHl U SBICHUS, UCIIONIb3Ysl BEIUUYHMHBIL:
NEPEMEILIEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CHUCTEMBI TEN,
CUJIa, MOMEHT CUJIbL, IaBJICHUE, IIOTCHIIMAJIbHAS YHEPIUsl, KHHETUYECKas
SHEprusi, MeXaHu4eckasi JHeprusi, paboTa CUJIbI, IIEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CUJIA TSIKECTH, CUJla YIPYTOCTH, CUJIAa TPEHHUSI, MOIIHOCTD,
SHEPrusi B3aUMOJACUCTBUS Tejla ¢ 3emiiéid BOIM3M €€ TOBEPXHOCTH,
SHEeprusi ymnpyro nedopmanuu MNPYKHUHBI, KOJUYECTBO TEIUIOTHI,



abcoIIoTHas TeMIeparypa Teia, padbora B TEPMOJANHAMUKE, BHYTPEHHSS
SHEPrus HACANIbHOIO OJHOATOMHOIO rasa, pabdoTa HAealbHOrO rasa,
OTHOCHUTENbHAA BIAXKHOCTh Bo3ayxa, KIIJ[ wumeanbHOro TeminoBoro
JBUTATEIIS; IEKTPUYECKOE T0JI€, HANPSIKEHHOCTh 3JIEKTPUYECKOTO
10JIs1, HANPSDKEHHOCTD I0JIS TOYEYHOIO 3apsiia WIM 3apsHKEHHOTO 1apa
B BaKyyM€ U B JUAIEKTPUKE, IMOTEHIHUA MEKTPOCTATUYECKOIO IO,
Pa3sHOCTh IOTEHUHAJIOB, JJEKTPOABWKYINAs CHJIAa, CHJIa TOKa,
HanpsDKEHHWE, MOIIMHOCTBh TOKA, 3JEKTpUYeCKas EMKOCTh IIJIOCKOIO
KOHJIEHCATOpa, COIPOTHBIICHUE Y4YacTKa LENHU C IOCIIEN0BATEIbHBIM U
MapaJuIeIbHBIM COEIMHEHUEM PE3UCTOPOB, DHEPIUS DIIEKTPUYECKOTO
I10JIs1 KOHJIEHCAaTopa;

OOBSICHATHL ~ OCOOCHHOCTH  NPOTEKaHWs]  (U3HUECKUX  SIBICHUU:
MEXaHUYECKOE JBW)KCHUE, TEIUIOBOE [BW)KCHUE 4YaCTHUIl BELIECTBA,
TEIIOBOE paBHOBECHE, OPOYHOBCKOE JBUkeHUE, TudPy3usi, ucnapeHue,
KUIIEHNE W  KOHJACHCAlWs, IUIABJICHWE W  KPUCTAJUIM3aLHs,
HaIpaBJICHHOCTH TEIIONepeaayH, AIIEKTPU3ALUS Tel,
SKBUIIOTEHIHAIBHOCTh TOBEPXHOCTH 3apsKEHHOTO MPOBOAHUKA;
MPOBOJIUTH UCCJICIOBAHKUE 3aBUCUMOCTU OJTHOM (PU3NUYECKON BEITUYUHBI
OT Jpyrol C WCIOJIb30BAHUEM TMPSAMBIX HW3MEPEHUN, IIPU ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (DMKCHPOBATH PE3yJbTaThl MOIYYEHHON
3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TIpadUKOB C y4ETOM
aOCOJIIOTHBIX ~ MOTPEUIHOCTE M3MEpEeHWM, JejlaTh BBIBOJIBI IO
pe3yapTaram UCCIIEJOBaHUS;

IPOBOJUTh KOCBEHHbIE M3MEpeHUs (PU3MUECKUX BEIMYUH, HPU ITOM
BbIOMpATh ONTUMAaIbHBIA METOJ U3MEPEHUs, OLIECHUBAaTh aOCOJIIOTHBIE U
OTHOCHTEJIBHBIE MOIPEIIHOCTH IPSIMBIX U KOCBEHHBIX U3MEPEHNUI;
OPOBOAUTH  ONBITBI O  IPOBEPKE  MNPEMJIOKEHHOW  THIIOTE3BIL:
IJIAHUPOBATH SKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY,
aHAJIM3MUpPOBATh IOJYYECHHBIE PE3YJbTaThl U JIeJaTh BBIBOI O CTaTyce
NPEIIO)KCHHON TUIOTE3BI;

coOntonate  mpaBwia  0Oe30macHOro  Tpyda MNpU  MPOBEIECHUU
UCCIIEIOBAaHUNA B paMKaxX Y4YeOHOIro SKCIEPUMEHTa, NpPaKTHUKymMa W
y4eOHO-UCCIEIOBATENbCKOM M TMPOEKTHOM  JCSTENbHOCTH  C
UCIOJIb30BAHMEM  W3MEPUTENbHBIX YCTPOMCTB H  J1abOparopHOro
000pyIOBaHUS;



pemath pacdy€THhIE 3a7addl C SIBHO 3aJlaHHOM W HESIBHO 3aJaHHOU
¢u3nyeckol MOAETBIO: HA OCHOBAaHUU aHAIN3a yCIOBUS 000CHOBBIBATH
BBIOOp (PU3MYECKON MOMENH, OTBEYAIOIICH TpeOOBaHMIM 3a/1adH,
NPUMEHATH  (OPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTH H  MOCTYJAThl
(GU3NYIECKUX TEOPHd MPHU WCIOIH30BAHHUH MaTEMAaTUYCCKUX METOIIOB
perieHus 3aaa4, TPOBOAUTH pPacdéThl HA OCHOBAHMHM HWMEIONUXCS
JAHHBIX, AaHAJIM3WPOBATH PE3YAbTAThl W KOPPEKTUPOBATH METOIBI
pereHus ¢ Y4ETOM MOTyICHHBIX PE3yJIBTaTOB;

peliaTh KauyeCTBEHHBIC 3aJaud, TPeOYyIOIHe MPUMCHEHHUS 3HAHWNA W3
Pa3HBIX pa3leoB Kypca (pU3WKHM, a TaKKe WHTETPAMH 3HAHWN W3
APYTUX TIPEIMETOB ECTECTBEHHO-HAYYHOTO ITMKJIA: BBICTPAWBATh
JIOTUYECKYIO IIEMOYKY PACCYKICHUM C OMOPON HAa M3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUICCKUE SBIICHHUS,

WCITOJIB30BaTh TCOPETUYCCKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB  Pa0OThI  M3MEPUTEIBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPOUCTB U TEXHOJIOTUYECKHUX MPOLIECCOB;

NPUBOJIUTH  TNPUMEPHl  BKJIAJa  POCCHUICKUX U  3apyOe’KHBIX
VUYEHBIXQU3UKOB B pa3BUTUE HAyKH, B OOBICHEHHE IPOLIECCOB
OKPYAalOLIEro Mupa, B pa3BUTHUE TEXHUKHU U TEXHOJIOTUI;
aHaJIM3UpOBaTb W OILIGHHWBAaTh  TOCIEACTBUS  OBITOBOW U
MPOU3BOJICTBEHHOM  JICSITENIBHOCTH  YEJIOBEKa,  CBS3aHHOM ¢
bU3UYECKUMHU MPOIECCaMu, € MO3UIUN HKOJIOTMYECKON 0€30MacCHOCTH,
OPEICTAaBICHU O palUMOHAIBHOM IPUPOIOIOJIB30BAHUM, a TaKKe
Pa3yMHOM HCIOJIb30BAHUM JOCTH)KEHMM HAyKHM W TEXHOJIOTHM JUIs
JaJbHENIIEro pa3BUTHUS YEJIOBEUECKOro OOIIECTBA;

MPUMEHSATH Pa3IMYHbIEe CIOCOOBI pabOTHI ¢ HHPOpMaLel (PU3NIECKOTO
COZIepaHUsl C HCIHOJb30BAaHHUEM COBPEMEHHBIX HWH(GOPMAIIMOHHBIX
TEXHOJIOTUH, IIPH ITOM HCIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJOTUU AJIA TMOUCKA, NMEepepadOTKU U TMPEAbsIBICHUS Y4eOHOW u
HAy4YHO-TIONYJISIPHON uHpopmarmu, CTPYKTYpPHUpPOBaHUS u
MHTEpIIpeTaluyi HHGOPMAIUH, TOTyUYEHHON U3 PA3IUYHBIX HCTOYHUKOB,
KPUTHUYECKH aHATU3UPOBATh MOIy4aeMyto HHPOPMAIIHIO U OIICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCA 3HAHUW, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA HHPOPMALINK;



OpOSIBIISATh ~ OpPraHM3allMOHHbIE W [O3HaBaTEJIbHBIE  YMEHUSA
CaMOCTOSATEJIbHOIO NPUOOPETEHUs] HOBBIX 3HAHUM B  IpoIEcce
BBITIOJTHEHUS TPOCKTHBIX U Y4eOHO-UCCIIEA0BATEIBCKUX PAOOT;
paboTraTh B Ipylie ¢ MCHOJHEHUEM Pa3JIMYHBIX COLUAIBHBIX pPOJeH,
IUTAaHUPOBaTh ~ paboOTy  TPYNIbI,  PAIlMOHAILHO  pacCIpenessTh
NEATEeIbHOCTh B HECTaHJAPTHBIX CHUTyallUsIX, AJ€KBATHO OLICHUBATh
BKJIQJl K&XJIOIO M3 YYaCTHHUKOB T'PYIIIbl B PEHIEHUE pacCcMaTpuBaeMOn
poOIeMBl;

IPOSIBIISATh MOTUBAILIMIO K Oyayied npodecCuoHaIbHOM AesITeIbHOCTU
M0 CHENUATBHOCTAM (DPU3UKO-TEXHUYECKOTO MTPOQHIIS.

K xoniy oOyuenusi B 11 kaacce mnpeamMeTHbIE Pe3yibTaThl Ha yIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

MOHUMaTh poJib (U3UKA B SKOHOMHUYECKOH, TEXHOJOTMYECKO,
COLIMAJIbHOW M 3THUYECKOU cdepax AeATeIbHOCTH YEIOBEKa, POib U
MecTo (U3UKM B COBPEMEHHOM Hay4YHOW KapTUHE MUpa, pOJib
ACTPOHOMHUU B IPAKTUYECKOW JESITEIIBHOCTU YEJOBEKa M JaJIbHEHIIEeM
Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE OMHCaTEIbHOM,
CUCTEMATU3UPYIOIICH, OObSICHUTEIIbHONW U MPOTHOCTUYECKON (DYyHKIUN
(¢u3NUecKOl TEopurM — DIEKTPOJMHAMUKH, CIELHAIBHOW TEOpUHn
OTHOCHUTEIBHOCTH, KBAaHTOBOM (PU3UKH, poiib (PU3HUECKOM TEOpHH B
dbopMUpOBaHUU TIPECTABICHUN O (U3MUECKON KapTHHE MHUpPA, MECTO
(u3nyeckol KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NPEJICTABICHUIN O MPUPOJIE;

paznuyarh yCIOBHUS NPUMEHUMOCTH MoAene (U3MYECKUX Tel H
IPOLIECCOB (SIBJICHUI): OIHOPOJHOE AJIEKTPUUYECKOE W OTHOPOAHOE
MarHuTHOE TOJs, TAapMOHUYECKHE KoJeOaHUs, MaTeMaTH4eCKU
MasTHUK, WACATbHBIN MPYXUHHBI MasTHUK, TAPMOHHYECKHE BOJIHBI,
ujeanbHbId KoJieOaTeNbHbI KOHTYpP, TOHKas JMH3a, MOJEJEH aroma,
aTOMHOTO s1/ipa U KBAaHTOBOM MOJIENIN CBETA;

pasnuyarh yCioBHs (TPAaHMIIBI, 00JIACTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, IOHUMATh BCEOOUNI XxapakTep (PyHIaMEHTAIbHbBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIOJIb30BAHUS YACTHBIX 3AKOHOB;

aHAJM3UPOBATh M OOBSCHATH AJIEKTPOMATHUTHBIE MTPOIIECCHI U SBJICHUS,
WCIIONb3ySl OCHOBHBIE TMIOJOXEHUS W 3aKOHBI AIIEKTPOJUHAMHUKHA U
CHEIHUAJIbHOM  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUYECKOTO 3apsiga, cuina Awmmnepa, cuna JlopeHna, 3akoH
ANEKTPOMArHUTHON  mHAyKuuu, npaBuino Jlenna, cBsa3p  IJC
CAMOMHAYKIIMA B DJJIEMEHTE DJJIEKTPUYECKOW IEMA CO CKOPOCTHIO
U3MEHEHHs  CHJIBI  TOKA, TNOCTYyJaTbl  CIEIHUAIbHON  TEOPHUH
OTHOCUTEILHOCTU DUHIITEIHA);

aHATM3UPOBaTh W OOBSCHATH KBAHTOBBIC IMPOIECCHI W  SIBICHUA,
UCIIONIB3YS TIOJIOKEHHS KBAaHTOBOM (PU3UKH (YpaBHEHHE DUHINTEHHA TSI
dotoaddexra, mepBelii U BTOpoW TMOCTydaaTel bopa, mnpuHIUI
COOTHOIICHUs HeompeaenéHHocTei [eitzendepra, 3aKOHBI COXpaHEHUS
3apsIOBOTO M MACCOBOTO YHCENI M SHEPTUH B SICPHBIX PEAKITUAX, 3aKOH
PaAMOAaKTUBHOIO pacnaja);

OMUCHIBATh (PM3UUECKUE TPOLIECCHl U SBJICHUS, UCIIONIb3Ysl BEJIUYHUHBIL:
HanpsHKEHHOCTH AIIEKTPHIECKOTO TOJIA, MOTCHITHAIT
AIIEKTPOCTATUIECKOTO TIOJISA, PA3HOCTH MOTCHIINAIIOB, SIICKTPOABHKYIIIAS
CuJia, MHAYKIIMS MarHUTHOTO TOJISi, MarHUTHBIM MOTOK, cuiia AMIepa,
UHAYKTUBHOCTD, JJICKTPOABUXKYINAA CHJIa CAMOMHAYKIIMH, JSHEPTHUs
MarHuTHOTO TIOJISI TPOBOJHUKA C TOKOM, PEISATUBHCTCKUN HMITYIIBC,
MOJIHAST DHEPTHUsS, SHEPTHsl TOKOS CBOOOMHOW YaCTHUIBI, DHEPTHS WU
UMITYJIbC (DOTOHA, MACCOBOE YHCIIO | 3apsI SIpa, SHEPTHS CBS3H SIIpa;
OOBSICHATH ~ OCOOCHHOCTM  TPOTEKaHUs  (PU3WYECKUX  SBICHUM:
AIIEKTPOMAarHUTHAs WHIYKITASA, CaMOUWHIYKITHS, pe30HaHC,
uHTephEepeHITUS BOJNH, IU(pakius, AWCTIEPCHUS, TOTHOEC BHYTPECHHEE
oTpaxkeHue, porodekrpuaeckuii 3hdext (pororddexr), anpda- u 6era-
pacnazbpl Anep, raMMma-u3inydeHue saep, (puandeckue MPUHIIUTIBI
CHEKTPaJILHOTO aHallM3a U paboTHI Jia3epa;

OTIPEICNATh HANPABICHUE WHAYKIIUM MAarHUTHOTO TIOJIS TIPOBOIHHKA C
TOKOM, CUJIbl AMmnepa u cuiibl JIopeHna;

CTPOUTHh H300paXEHHE, CO37JaBaeMOE€ ITUIOCKHUM 3€pKajioM, TOHKOU
JIUH30M, U paCCYUTHIBATH €r0 XapaKTePUCTUKH,

IPUMEHSTH OCHOBOIIOJIAraloNue aCTPOHOMUYECKHUE TTOHATHS, TCOPUHU U
3aKOHBI JUIS aHalIM3a ¢ OOBSICHEHHS (U3NUECKUX TPOIECCOB,
MIPOUCXOMSAIINX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKTATAKTUIECKON
cpeje; NIBHKEHUS HeOSCHBIX TeJl, IBOJIFOIMHN 3BE31 1 BeeneHHoi;
IIPOBOANTH HCCIICOBAHNE 3aBUCUMOCTECH (DU3UYCCKUX BEIMYHH C
WCIIOJIb30BAaHUEM TPSMBIX HW3MEPEHUN, MPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (UKCUPOBATh pPE3YJIbTAaThl TOTYYEHHON 3aBHCHUMOCTH



¢u3NuecKuX BEIMYUH B BHUAE TpaduKkoB ¢ Yy4ETOM aOCONMIOTHBIX
MOTPEUIHOCTEN  W3MEpPEHWM, Jenarb BBIBOABI 10  pe3yibraraM
UCCIIEOBAHUS;

IPOBOAUTH KOCBEHHBbIE M3MEPEHHsS (U3HUECKUX BEIMYMH, MPU HTOM
BBIOMpATH ONTUMAJIbHBIN METO/ M3MEPEHHs, OLICHUBATh A0COTIOTHBIE U
OTHOCHUTENBHBIE IOTPELIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOAUTH  ONBITBI MO NIPOBEPKE  MNPEIJIOKEHHOM  THIOTE3BL:
IUTAHUPOBATh SKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIIbBHYIO YCTAHOBKY,
aHaJIM3UPOBATh IOJTYYECHHBIE PE3YJBTAaThl U JAENATh BBIBOL O CTaTyce
PEJIOKEHHON TMIIOTE3HI;

OMKCHIBATH METO/IbI MOIYYEHUS! HAYYHBIX aCTPOHOMHUYECKUX 3HAHU;

coOmonarh mpaBuiga  0e30MacHOro  Tpyda MpU  NPOBEIECHUU
UCCIIEZIOBAHUN B paMKax Y4eOHOro HKCHEPHUMEHTA, IMPaKTUKymMa U
y4e0HO-MCCIEIOBATEIbCKOH M TMPOEKTHOW  ACSITENbHOCTH  C
WCIIONb30BaHMEM U3MEPHUTENBHBIX yCTPOMCTB U  J1a00paTOpHOTO
000opynoBaHus;

pemiate pacdy€THbIE 3aJa4d C SIBHO 3a/JlaHHOM M HEABHO 3aJaHHOU
(¢u3nuecKkod MOIENBI0: Ha OCHOBAaHWM aHaliM3a YCJIOBHUS BbIOMpATh
¢uznyeckre MoneaH, OTBEUarolue TPEOOBAHMIM 3a7aul, MPUMEHSThH
(opMyIbl, 3aKOHBI, 3AKOHOMEPHOCTU U MOCTYNAThl (PU3NYECKUX TEOPUH
OpU HCIOJB30BAaHUM MaTeMaTHUYEeCKHMX METOJOB pelIeHUs 3ajad,
OPOBOIUTH  pacd€Thl HA  OCHOBAHMM  WMEIOIIUXCA  JAHHBIX,
aHAJIM3UPOBATh PE3YNbTaThl M KOPPEKTUPOBATh METONbI PEIICHUS C
Y4ETOM TOJTyYEeHHBIX Pe3yJIbTaTOB;

peliaTh KayeCTBEHHbIE 3aJaud, TpeOylolMe MPUMEHEHHUsS 3HAHUN U3
pasHBIX paslenoB Kypca (M3MKH, a TakkKe HHTETpaluyd 3HAHUN W3
APYyTUX TPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTpPAWBATh
JIOTHYECKYIO IIETIOYKY PacCyXIE€HUH C OMOpON Ha M3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUYECKUE SBIICHHS,

UCTIOBh30BaTh TEOPETUUYCCKUE 3HAHUA MJIs1 OOBSICHEHHsS OCHOBHBIX
NPUHIUAIIOB  pabOThl  M3MEPUTENBHBIX NPHUOOPOB, TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMUYECKHUX MPOIECCOB;

OPUBOAMTH  MPUMEPHl  BKJIaJa  POCCUMCKMX U 3apyOEKHBIX
y4€HBIX(QU3UKOB B pa3BUTHE HAyKd, B OOBSICHEHHE TMPOILIECCOB
OKPY’KaIOILIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



aHAIM3WPOBaTh W OIICHWBAaTh  TIOCIEACTBHS  OBITOBOW U
MPOU3BOACTBEHHON  JIEATENILHOCTH  4YElOBEKa,  CBA3AHHOW  C
(bU3HYEeCKUMH TIPOIIECCaMU, C TIO3UIIUH IKOJIOTUIECKON O€30MacHOCTH,
NPEJCTABICHUH O pPaldOHAIBHOM MPHUPOIONOIB30BAHUN, a TaKKe
pa3yMHOM HCIOJB30BaHUM JOCTIKCHWA HAyKd WM TEXHOJOTHUH s
TaTBHEUIIIETO Pa3BUTHS YEIIOBEUECKOTO OOIIECTRA,;

MPUMEHSTH Pa3INYHbIe CIOcOObI paboThl ¢ HH(MOpMaIuel GU3NIECKOTO
COZIepXaHUsI C WCIOJIb30BAaHHUEM COBPEMEHHBIX WH(GOPMAIIMOHHBIX
TEXHOJIOTUH, TIPH ATOM HCIOIB30BaTh COBPEMEHHBIC HHPOPMAIIMOHHBIC
TEXHOJIOTHH I TIOWCKA, MEepepaboTKW M TMPEAbsSBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON uH(popMaImy, CTPYKTYPUPOBAHUS u
UHTEpIpeTaluy HHPOPMAIUH, TOTYUYEHHON U3 PA3IUYHBIX HCTOUHUKOB,
KPUTHYECKHU aHAJIM3UPOBATH MOTy4aeMyI0 HHPOPMAIIHIO

Y OIIEHUBATh €€ TOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLINXCS 3HAHHIM, TaK
Y Ha OCHOBE aHaJM3a UCTOUYHMKA MH(OpMaLUY;

OpOSIBJISITH ~ OpraHU3allMOHHbIE W TIO3HABAaTEJIbHbIE  YMEHUS
CaMOCTOSITEJIBHOTO ~ NMPUOOPETEHHsT HOBBIX 3HAHUM B Ipolecce
BBITNOJIHEHUS TPOEKTHBIX U YUEOHO-UCCIIEA0BATENbCKUX PA0OT;
paboTarh B Trpymne C WMCIOTHEHHEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboTy  Ipynmbl,  pPalMOHAIBHO  paclpeaeisiTh
NESTeIbHOCTh B HECTAaHIApTHBIX CHUTyalUsiX, aJeKBaTHO OLICHUBATb
BKJIQJ] KaXJI0TO M3 YYAaCTHUKOB TPYMIBI B PEIICHHE pacCMaTpUBAECMON
pOOJIEMBI;

HPOSIBIISITH MOTUBALIMIO K Oyny1iel mpodeccuoHanbHON 1eATeIbHOCTH

M0 CHENUATBHOCTAM (DPU3UKO-TEXHUYECKOTO TPOHIIS.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
No (uudgpossbie)
wn HaumenoBanue pa3aejaoB U TEM IIPOrpaMmMabl Beero KOHTpO.HbeIe HpaRTHHCCKI/Ie 06pa30BaTeJILHbIe
padoThI padoThI pecypcerl
Paznen 1. HAYUHBIA METO/I TO3HAHMS ITIPUPO/IbI
1.1 Hayunblil MeToz MO3HaHUS TPUPOABI 6
Hroro no pazneny 6
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JmHamuka 10 1
23 Craruka TBEpIOrO TENA 5 1
24 3aKOHBI COXPAHEHUS B MEXaHUKE 10 1
Hroro no pazneny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOANHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKHUHETUYECKON TEOpUHN 15 1.5
3.2 Tepmoauuamuka. TernmoBble MallIuHbBI 20 2




Al"pel"aTHBIe COCTOsIHHMA BCIICCTBA. ®da30BEIC

3.3 MepPEXO/bI 14 1
Nroro no pazneny 49
Paznen 4. JJIEKTPOAUHAMUKA
4.1 DIEeKTpUYECcKoe 1oJie 24 2
4.2 IToCTOSIHHBIN TIEKTPUYECKUI TOK 24 2
4.3 Toku B pa3IMuHbBIX Cpemax 6 1
Hroro no pasneny 54
Pa3nen 5. PUSHUYECKH ITIPAKTUKYM
5.1 Pu3ndecKuii IpakTUKyM 16 16
Hroro no pasneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 13.5 16




11 KJIACC

KosnyecTBo yacoB JJIeKTPOHHbIE
No i/ HanmenoBaHue pa3nesioB H TeM (ungpposnie)
g NPOrpamMMbI Beero Kourtpoabubie | Ipakruueckue — 00PasoBareibHble
' paGoThI paGoThI pecypenl
Pazgen 1. JJIEKTPOAUHAMHUKA
1.1 MarunuTHOe noje 14 1.5
1.2 DNEeKTpOMAarHUTHAsI UHIYKLIHS 13 1.5
Hroro no pasneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanunueckue KoneOaHus 10 1
2.2 ONeKTpOMarHuTHbBIE KOJIeOaH!s 15 1.5
MexaHnuecKkue U 3JIeKTPOMarHUTHbIE BOJIHbI
23 10 1
2.4 Orntuka 25 2.5
Hroro no paznemy 60

Pasnen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIIBHOCTH

3.1

OcuoBel CTO

5

0.5




Nroro no pazneny 5
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckysipHO-BOJTHOBOH Jyain3M 15 1.5
4.2 ®dusuka atoma 5 0.5
43 ®u3rKa aTOMHOTO S7[pa ¥ 3JIEMEHTAPHBIX s .
YacTHUIL
Hroro no pazneny 25
Pazgen 5. JIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UKU
5.1 OeMEeHTHI aCTPOHOMUH U acTPOYU3UKU 12 1
Hroro no paszneny 12
Paznen 6. PU3HUECKHAN MPAKTUKYM
6.1 Pu3ndecKuii IPpakTUKyM 16 16
Hroro no paznemy 16
Pazgen 7. OBOBINAIOIIEE IIOBTOPEHUE
Cucremaru3anus u 00o011eHne
- IPEIMETHOTO CONAEPKAHUS M OIBITA s

NeSITebHOCTH, TNPHOOPETEHHOTO  IpH
u3yyeHuu Kypca gusuxu 10 — 11 xiaccoB




Hroro no paszneny

15

PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

170

13.5

16







ITOYPOYHOE IINTAHUPOBAHUE

10 KITACC
KosimuecTBO 4acos DJIeKTPOHHbBIE
Ne T uudgposbie
eMa ypoka
n/n yp B Konrtpoabusie | IpakTuueckue — 00PasoBareibHble
cero
padoTsI padoThI pecypcesl
®dusuka — QpyHIaMeHTaIbHAS HAyKa O
1 HpHpoe 1 https://www.yaklass.ru//
Hayunp1i1 MeTOT TO3HAHUS U METOJIBI
2 UCCIICIOBAaHUS (DU3MYCCKUX SBIICHHIMA 1 https://www. yaklass.ru//
DKCIEPUMEHT U TEOPHs B MPOIlecce
3 no3Hanus npuponsl. Habmonenune u 1 https://www.yaklass.ru//
HKCIIEPUMEHT B (PU3HKE
4 Crnioco6b!I u3MepeHus (PU3NYECKUX BEINIUH 1 https://www.yaklass.ru//
AOCOIIOTHAS U OTHOCHUTENbHAS TOTPEITHOCTH
3 M3MepeHn (PU3NUecKrX BeTHUNH 1 https://www.yaklass.ru//
MogenupoBanue B gusuke. Poib 1 mecto
¢usuku B (HOPMUPOBAHUU COBPEMEHHOMN
6 1 https://www.yaklass.ru//

HAayYHOU KapTHHBI MUPA, B IPAKTUYECKOM
JESATENBHOCTH JIIOAEH
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MexaHn4uecKoe OBHKCHHE. Cucrema orcuera.
OTHOCHUTEIBHOCTh MEXaHUYECKOT'O JABHKCHHA.
HpHMaﬂ u 06paTHa>1 3aJa4u MCXaHUKH

https://www.yaklass.ru//

Pannyc-BekTop MarepuanabHOU TOUKH, €TO

https://www.yaklass.ru//

IIPOCKLIMM HA OCU KOOPAMHAT. TpaeKkTopus.
[Tepemenienue. Ckopocts. VX mpoekiiuu Ha
OCH KOOpJHHAT

PaBHOMEpHOE IPAMOIIMHEWHOE IBUKECHHUE.
I'paduueckoe omnucanne paBHOMEPHOTO
IIPSMOJIMHEVUHOTO IBUKEHUS

https://www.yaklass.ru//

10

CrnoxeHue rnepemMenieHui 1 CKopocTeil.
Pewenue 3anau

https://www.yaklass.ru//

11

I'paduueckoe omnucanue MNPSIMOIMHEHHOTO
JBUKEHMSI C TOCTOSTHHBIM YCKOPEHUEM

https://www.yaklass.ru//

12

CBoOonHOE majeHUE. YCKOpPEHHUE
CBOOOZHOrO MajJieHus. 3aBUCHMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHH U UX rpaQuKu

https://www.yaklass.ru//

13

HepaBHomepHoe neuxenne. MrooBeHHast
CKOpOCTh. Yckopenue. IIpsamonnHeinHoe
JIBUKEHUE C MTOCTOSSHHBIM YCKOPEHHUEM

https://www.yaklass.ru//

14

JIBr>keHue Tesa, OpOIIeHHOTO MO/ YITIOM K
TOPU30HTY

https://www.yaklass.ru//



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

Kpusonuneninoe nmxeHue. JIBuxeHue mo
OKPY)KHOCTH. YTJIOBas M TUHEHHAsI CKOPOCTb.

15 I[Tepuon u yactora. 1{eHTPOCTPEMUTENBHOE https://www.yaklass.ru//
MOJTHOE YCKOPEHHE

16 Kontponbnas padora no teme "Kunemaruka" 1
IIepssbiit 3axkoH HproToHa. IHepnanbHble

17 cHCTeMbI otcuéra. TIprHImT https://www.yaklass.ru//
OTHOCHUTEJIBHOCTH [ anuies.
HeunepunanbHbie CUCTEMBI OTCUETA

8 Cwuita. PaBHopelicTByomas cuia. Bropoii — W p
3akoH HerotoHa. Macca Ups://Www. yaklass. i
BzaumoneiictBue ten. TpeTuil 3aKoH

19 https://www.yaklass.ru//
Herorona
[Ipunuun cynepno3unuu cuil. Pemenue 3anaq

20 Ha IpUMEeHEeHne 3aKoHOB HproToHa https://www.yaklass.ru//
3aKkoH BCEMHUPHOTO  TATOTEHUSI.

21 OKBHUBAJIEHTHOCTh IPABUTALIMOHHON U https://www.yaklass.ru//
MHEPTHOU MacChl
Cwuta TSKECTH U yCKOPEHUE CBOOOTHOTO

22 e Hus 0.5 https://www.yaklass.ru//
JBmwkenne HEOECHBIX Tel U HX

KOCMHU4YecKas CKOpocTh. 3akoHbl Kemepa
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24 Cuia ynpyrocrtu. 3akon ['yka. Bec tena https://www.yaklass.ru//
Cuia tpenus. [Ipupoaa u BUABI CUIJT TPEHUS.

25 JIBUKEHHE B KMJIKOCTH M rase C y4eToM https://www.yaklass.ru//
CHUJIbI COITPOTHUBIICHUS CPEIbI
Hasnenue. 'mapocraTuyeckoe JaBJICHUE.

26 0.5 https://www.yaklass.ru//
Cuna Apxumena
Ab6comotHO TBepaoe Teno. [loctynarenbHoe u

27 BpallareibHOEe ABUKEHUE TBEPAOIO Tela https:// -yaklass.ru//
MOMEHT CHUJIbI OTHOCUTEIBHO OCH BPALLCHHUS.

28 https://www.yaklass.ru//
Iieyo cunsl
CroxxeHue cuil, IPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TskecTu Tena. YeimoBus

29 paBHOBECHsI TBEPOTO Tena. Bujisl https://www.yaklass.ru//
paBHOBECHS

30 Pemntenne 3amgau

a1 KonTponwshas pabora o teme "Jlunamuka. |
Craruka TBepgoro tena"
Nmnynbc MatepuaibHON TOYKH, CHCTEMBI
MaTepHaIbHBIX TOUeK. LIeHTp Macc cuctemsl

32 https://www.yaklass.ru//

MaTC€pUaJIbHBIX TOYCK. TeopeMa O IBUXKCHUHN
IICHTPa Macc
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33

Nmmnynbe cuiibl 1 ©13MEHEHUE UMITYJIbCA TeNa.
3aKoH coXpaHEHUs UMITyJIbca. PeakTuBHOE
JIBIDKEHHE

https://www.yaklass.ru//

34

MoMeHT UMITyJIbCa MAaTEPUAIILHON TOYKHU.
[IpencraBnenue 0 COXpaHEHUN MOMEHTA
MMITYJIbCA B LICHTPAJIBHBIX IOJAX

https://www.yaklass.ru//

35

Perenue 3agau

https://www.yaklass.ru//

36

PaGora cwibl Ha MaJoM W Ha KOHEYHOM
nepemeniennn. ['paduyeckoe npeacrasienne
paboThl cuitbl. MOITHOCTH CHITBI

https://www.yaklass.ru//

37

Kunernyeckas sneprus. Teopema 06
M3MEHEHUU KUHETHUYECKOW SHEpruu
MaTepuaIbHONU TOUKU

https://www.yaklass.ru//

38

IToTeHManbHBIE U HENTOTCHIIUATIBbHBIE CHUIIBIL.
[TorenumaneHas sHeprus. Bropas

https://www.yaklass.ru//

KOCMHYCCKaAsA CKOPOCTb

39

TpeTbst KocMuyeckasi CkopocTb. CBs3b
paboThl HEMOTEHIUATBHBIX CHUJI C U3MEHEHUEM
MeXaHUYEeCKOW IHEPTHH CUCTEMBI TeNl. 3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPTUU

https://www.yaklass.ru//
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VYrpyrue u Heynpyrue CTOIKHOBEHUS.

40 YpasHenue bepryim quis naeanbHo# https://www.yaklass.ru//
KUJKOCTH
KonTtponbsHas pabora o teme "3aKoHbI

4l COXpaHEHUs B MeXaHuke"
Pa3Butue mnpezncraBieHuil o npupozae

42 teroTl. OcHoBHBIE NonoxkeHuss MKT. https://www.yaklass.ru/
Juddysus. BpoyHoBcKoe nBHKEHNE
CrpoeHue ra3000pa3HbIX, KHUIKUX U TBEPABIX

43 Ten. XapakTep JABUKEHUS U B3aUMOJICUCTBUS https://www.yaklass.ru//
YaCTHUI[ BEUIECTBA
Macca u pazmepsl MOJIEKY (aTOMOB).

44 Konuuectro BemiecTBa. IToctosaHast https://www.yaklass.ru//
ABoraapo
Temneparypa. TeruioBoe paBHosecue. Illkana

45 https://www.yaklass.ru//
Ienascus

46 Pemrenue 3agau https://www.yaklass.ru//

47 NneanbHebiil ra3. ['a30BbIe 3aKOHBI https://www.yaklass.ru//
VYpaBuenue Menaeneena-KnanelipoHa.

48 https://www.yaklass.ru//
Penrenue 3amau

49 AOcomnoTHas Temneparypa. 3akoH JanbroHa https://www.yaklass.ru//
N3onporiecchl B UIeaIbHOM rase ¢

50 https://www.yaklass.ru//

IIOCTOAHHBIM KOJIMYECCTBOM BC€HIICCTBA
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51

I'paduueckoe npeacrapaeHNEe U30MPOLIECCOB:
U30TepMa, U30Xopa, n3odapa

52

OcHoBHoe ypaBHeHue MKT

0.5

https://www.yaklass.ru//

53

Pemenue 3agau

54

CBs3b a0CONIOTHON TEMIIEPATyPbI
TEPMOIMHAMUYECKON CUCTEMBI CO CpEeIHEN
KMHETUYECKOW SHEPTHEN MOCTyIaTeIbHOIO
TEIJIOBOT'O JIBUYKEHUS €€ YacTHUIL

https://www.yaklass.ru//

55

O000111eHre U cUcTEMaTU3alUs 3HAHUHI 110
teme "OcHoBel MKT"

56

KontponpHas padora o teme "OCHOBBI
MKT"

57

TepmoanHamuueckas cuctema. 3alanue
BHEIIHUX ycioBul i T/] cucteMsl.
Breninue 1 BHyTpEeHHHE ITapaMETPHI.
ITapamerpsl T/ cucTteMbl Kak cpegHue
3HAYEHUs BEJIMYUH, ONKMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

https://www.yaklass.ru//

58

HyneBoe Havyasio TepMOAMHAMUKH.
Camonpoun3sBoJibHas penakcanus T/ cuctemsl
K TEIJIOBOMY PaBHOBECHIO

https://www.yaklass.ru//

59

MO}IGJ’IB HNICAIIBHOT'O ra3a B TCPMOAWMHAMUKE.
Ycnosus IMPpUMCHUMOCTH 3TOM MOJEIN

https://www.yaklass.ru//
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60

VYpaBaenue MenaeneeBa-Kianeitpona u
BBIpaXCHHE ISl BHYTPEHHEH SHEPTruu

https://www.yaklass.ru//

61

Bripaxenue 111 BHyTpEHHEH SHEPTUH
OJHOATOMHOT'0 HJI€aIbHOI0 Ia3a.
KBasucrarnueckue u HECTaTUYECKUE
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEPMOJUHAMUKE.
Brrancnenue pabotsl mo rpaduky npouecca
Ha pV-auarpamme

0.5

63

Temonepenaya kak crnocod U3MEHEHUs
BHYTpeHHel 3Heprun T/] cuctemsl 0e3
COBepIIEHHS pabOThI

64

KOHBGKI_[I/ISI, TCIIOIIPOBOAHOCTD, U3JTYUYCHUC

https://www.yaklass.ru//

65

KonnuecTBo TemnoTel. TemnoémMkocTh Tema.
VnenwbHas u MOJIApHAasA TEINIOEMKOCTHU
BEIIECTBA. YelbHAas TEIJIOTa CTOpaHusA
TOIIJIMBA

https://www.yaklass.ru//

66

Pacuér xonmyecTBa TEMIOTHI IPH
TeIionepesade

https://www.yaklass.ru//

67

[Tonsitue 00 agmabarHom mporecce. [lepBrrii
3aKOH TepMOlII/IHaMI/IKI/I

https://www.yaklass.ru//

68

KonuuecTBo TemioTs! 1 paboTa Kak Mepbl
W3MEHEHMS BHyTpeHHeH sHepruu T]l cuctemsl
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Bropoit 3aKOH TEPMOJAMHAMUKHU TUIA

69 PaBHOBECHBIX U HEPABHOBECHBIX ITPOIICCCOB. 0.5 https://www.yaklass.ru//
HeobpaTtuMocTs pUPOAHBIX TPOIIECCOB
0 [IpuHUMIIBI AEHCTBUS TEILUIOBBIX MAIIKH. N P W p
ttps.// www.yaklass.ru
71 MaxkcumanbHoe 3Hauenue KITJ1. Hukn Kapuo https://www.yaklass.ru//
72 Penrenne 3amay
DKOJIOTHYECKHE ACIEKTHI UCIIOIL30BAHUS
73 TEIJIOBBIX JBUTATEJICH. TemtoBoe https://www.yaklass.ru//
3arpsi3HEHUE OKPYKAIOIIEH cpeIbl
74 Pemenne 3amau
O0001IeHNEe U cUCTEMATH3aIMs 3HAHUH 110
75 teme "Tepmonunamuka. TennoBbie MaluHb!"
26 KontponpsHas pabora o teme |
"TepmoarHaMuKa. TeryoBble MalIUHbI"
[TapooOpa3oBaHue U KOHIEHCAIHS.
77 Hcnapenue u kunenue. YaenbHas TemjioTa https://www.yaklass.ru//

napooOpa3zoBaHus
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Haceplmiennblie 1 HEHACHIIIEHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTD IJIOTHOCTH U
JABJICHUS HACBIILIEHHOTO Mapa oT
TEMIEPATyphl, UX HE3aBUCUMOCTh OT 00BbEMa

78 https://www.yaklass.ru//
HACBIIIICHHOTO Tapa. 3aBUCUMOCTh
TEeMITepaTypbl KHTICHUS OT JIaBJICHUS B
SKHUJIKOCTH
Bnaxnocte  Bo3myxa.  AOcomoTHas — H
79 OTHOCHTENIBHAS BIAKHOCT https://www.yaklass.ru//
80 Pemrenue 3agau
Teépnoe teno. Kpucrammueckue u
81 aMmopdHbIe Tesa. AHU30TPOIHS CBOMCTB https://www.yaklass.ru//
KPUCTAJIJIOB
% IlnaBnenue u KpucTamIM3aus. YaeinbHas
TernoTa iaBnerns. CyOmumanys https://www.yaklass.ru//
Hedopmaruu TBEpIOTO Tena. PacTskenue u
83 cxarne. Casur. Monyne IOwnra. Ilpenen https://www.yaklass.ru//
yOpyTux aedopmanuit
TemoBoe pacmiMpeHue >KUIKOCTEH U
’4 TBEPABIX Tel. AHTAPMOHHU3M TETUIOBBIX https://www.yaklass.ru/
Ko1e0aHuI YaCTHIl BEIECTBA
[IpeoOpa3zoBanue sHeprun B (pa3oBbIX
85 Mepexoax https://www.yaklass.ru//
86 VYpaBHeHue TerioBoro OaitaHca https://www.yaklass.ru//
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87

Pemenue 3agau

[ToBepxHocTHOE HaTskeHUE. KanuiusapHeie
sBiieHUA. [{aBiieHre noa UCKPUBICHHOM

88 https://www.yaklass.ru//
MOBEPXHOCTHIO XUAKOCTH. Dopmyria
Jlamnaca
O00011IeHNe W CHUCTEMATH3alMsa 3HAHUKA II0
89 TeMe "ArperarHbie COCTOSIHUS BEIIECTBA.
®dazoBele niepexoib"”
KonTponbHas pabora o teme "ArperaTHbie
90 cocTostHuA BeriecTBa. Pa3oBbie nepexoap”
DNeKTpU3aIus TeJI U €€ MPOSBICHUS.
91 o https://www.yaklass.ru//
DnexkTpuyeckuii 3apsia. [[Ba Buna
AIIEKTPUUECKUX 3apsJIOB. [TpoBomHUKH,
JTUDJIEKTPUKHU U TIOTYTIPOBOTHUKHU
DNeMEHTapHBIN 3JEKTPUUYECKH 3apsia. 3aKOH
92 COXpaHEHUs AEKTPUUECKOTO 3aps/ia https://www.yaklass.ru//
BzaumoneiictBue 3apsiaoB. ToueuHble 3apsiibl.
93 3axon Kymona https://www.yaklass.ru//
94 Pemenue 3amau
OnekTpuyeckoe nojie. Ero gericteue Ha
95 https://www.yaklass.ru//

OJICKTPUYCCKUC 3apsabl
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96

Hanpsk€HHOCTD  2IEKTPUYECKOrO ITOJIA.
[IpoOubiii 3apsn. JIMHUM HAPSHKEHHOCTH
anekTpuueckoro  mois.  OpHOponaHOe
IEKTPUYECKOE T10JIE

https://www.yaklass.ru//

97

[ToTeH1ManbHOCTD AIEKTPOCTATUYECKOTO
1oJis1. Pa3HOCTh NOTEHIIMAIIOB U HAIIPSIKECHUE

https://www.yaklass.ru//

98

IToTrenmuanbHas OHCPIuA 3aps/ia B
QJICKTPOCTATHYCCKOM IIO0JIC. ITorennuan
QJICKTPOCTATHYCCKOI'O ITOJIA

0.5

https://www.yaklass.ru//

99

CBs3b HaprDKéHHOCTI/I IIOJIsI U pa3HOCTH
MOTCHIMUAJIOB AJIA SJICKTPOCTATUYCCKOIO ITOJIA

https://www.yaklass.ru//

100

[IpyuHOHAI CynepIO3UIMH SIEKTPUYECKUX
noJjien

https://www.yaklass.ru//

101

Pemenune 3agau

102

[Tone Toueunoro 3apspa. Ilome paBHOMEpHO
3apsKeHHOU cepsl

https://www.yaklass.ru//

103

[Tone paBHOMEPHO 3apSHKECHHOTO 10 00BEMY
mrapa. [lone paBHOMEPHO 3apsKEHHOU
OECKOHEYHOU TLUIOCKOCTHU

https://www.yaklass.ru//

104

[TpoBOIHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBecHs 3aps0B

https://www.yaklass.ru//
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105

JIMoJIeKTpUKM WM TOJYyIPOBOAHUKHA B
JIIEKTPOCTATUYECKOM I10JI€

https://www.yaklass.ru//

106

Konnencarop. DnekTpoéMKocTh
KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOIO
KOHJICHCATOpa

0.5

https://www.yaklass.ru//

107

HapanneﬂbHoe COCAUMHCHUEC KOHACHCATOPOB

https://www.yaklass.ru//

108

IlocnenoBarensHoe coefUHEHE
KOH/ICHCAaTOPOB

https://www.yaklass.ru//

109

DHeprus 3apsyKEHHOI0 KOHJeHcaTropa

https://www.yaklass.ru//

110

Pemenune 3agau

111

JIBuKeHME 3apsKEHHON YJaCTHUIIBI B
OJTHOPOIHOM 3JIEKTPHUYECKOM T0JIE

112

Pemenune 3agau

113

O00011IeHNe U CUCTEMATH3alUsA 3HAHUKA 110
TeMe "DnekTpudueckoe mnosie”

114

KontponbHas padora o reme
"Onexrpuueckoe nose"

115

Cuna Toka. ITocToguHbIi TOK. YCIIOBUS
CyILIECTBOBaHUSA HOCTOSHHOTO
AIEKTPUYECKOTO TOKA

https://www.yaklass.ru//

116

Wcrounnku Toka. Hanpsxenue n 9[1C

https://www.yaklass.ru//
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117

3akoH Oma Ju1sl y4acTka LEenu.
DNeKTpU4eCcKoe CONPOTHBIICHNE

https://www.yaklass.ru//

118

3aBHCHMOCTh COIIPOTUBJICHUA OAHOPOAHOI'O
IIPOBOJHHWKA OT €ro IJIWMHBI W IIJIOoINaau
IOIIEPEYHOr0 CCUCHUA

https://www.yaklass.ru//

119

YienbHOE COMPOTHUBIIEHUE BEIIECTBA.
Perenue 3agau

[MocnenoBarenbHOE, MapajlIeIbHOE,

120 CMEIIaHHOE COEIMHEHHE IPOBOJHUKOB https://www. yaklass.ru//
Pacuér pa3BeTBICHHBIX IMEKTPUICCKUX
121 nerreit. Tpasita Kupxroda 0.5 https://www.yaklass.ru//
122 Penrenne 3amay
Pabota snexrpuueckoro Toka. 3akoH Jxoyst
123 https://www.yaklass.ru//
—Jlenna
124 Pemntenne 3amgau
Mo1uHOCTh 3MeKTpudecKoro Toka. TernoBas
125 MOILHOCTb, BhIJIeseMas Ha PE3UCTOpPE https://www. yaklass.r//
126 Penrenue 3amau
OJIC 1 BHyTpEeHHEE COITPOTUBIICHUE
127 HCTOUHMKA TOKA https://www.yaklass.ru//
3axoH Oma Jy1sl TOJTHOM (3aMKHYTOI)
128 MEKTPHYECKOit TerTH https://www.yaklass.ru//
129 Penrenue 3amau



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

130 MouiHOCTh HCTOYHUKA TOKA 0.5 https://www.yaklass.ru//
131 Koportkoe 3aMmbikanue https://www.yaklass.ru//
132 KonpaeHcarop B 1ienu moOCTOSHHOTO TOKa https://www.yaklass.ru//
133 Pemenue 3anau
134 Pemenue 3anau no teme "llocTosiHHbII
AIIEKTPUUECKUHN TOK"
135 Pemenue 3anau no teme "lTlocTosiHHBII
AIIEKTPUUECKUHN TOK"
136 Pemenue 3anau no teme "IlocTosiHHBII
AIIEKTPUUECKUHN TOK"
3 O0001merne U cucreMaTh3alus 3HAHHK 110
7 teMe "[1oCTOsSHHBIN 2neKTpuYecKuil ToK"
138 KontponwsHas pa6ora mo teme "[locTosHHBIHI
IEKTPUUYECKUH TOK" 1
DNEeKTpUYecKas MNPOBOAUMOCTh Pa3IMYHBIX
139 BEIIECTB. DJIEKTPUUECKUHN TOK B METaJIIaX. https://www.yaklass.ru/
CBepXIpoBOIUMOCTh
ONEeKTpUYeCKuil TOK B  pacTBoOpax U
140 pacruiaBax 31eKTposuToB. 3akoHbl dapanes https://www.vaklass.ru//
JUTSL TIEKTPOJIn3a
141 DrekTpuUecKuii TOK B razax. [l1a3ma 0.5 https://www.yaklass.ru//
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142

DJIEeKTpUYECKUI TOK B Bakyyme. BakyymHbie
IPUOOPHI

https://www.yaklass.ru//

143

DNEKTPUUECKHUH TOK B IIOITYIIPOBOJHUKAX

https://www.yaklass.ru//

144

[TomynpoBOTHUKOBBIE TPUOOPHI

0.5

https://www.yaklass.ru//

145

Du3NYECKU IPAKTUKYM 110 TEME
"M3MepeHue cuiibl TOKA U HAPSHKEHUS B
[EeNH MOCTOSIHHOTO TOKA MPH TOMOIIN

AHAJIOTOBBIX M MU(POBBIX H3MEPUTEIBHBIX
npuoopoB".

146

®uznyeckuil NpakTUKyM 1o teme "M3ydenue
HEPAaBHOMEPHOIO  JIBWJKEHUS C  IIEJIBIO
orpeziesieHUs] MTHOBEHHOU cKopocTH"

147

Pu3nYeCcKuii IPaKTUKyM 110 TEME
"N3mepeHne yCKopeHus npu
HPSIMOJIMHEMHOM paBHOYCKOPEHHOM
JIBKEHUH 110 HAKIIOHHOM MIOCKOCTH".

148

Du3HYECKU IPAKTUKYM I10 TEME
"3mepeHne yCKOpeHus: CBOOOIHOTO
naaeHus".

149

®uznyecknil NpakTUKyM 1o Teme "M3yuenune
JBUKEHMSI T€Ja 110 OKPYKHOCTH C
MOCTOSIHHOM 10 MOJYJIIO CKOPOCThIO".
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150

DuU3NYECKUN MPAKTUKYM I10 TEME
"N3MepeHne paBHOJACHCTBYIOLIEH CUIIBI ITPU
JBUKEHUH OpycKa MO HAKJIOHHOM
IJIOCKOCTH".

151

Du3nyecKuil MpakTUKyM 1o teme "N3yuenue
JIBUJKEHUSI CUCTEMbI TE€Jl, CBI3aHHBIX HUTHIO,
MEePEKUHYTOM uepe3 NErkui 6ok"

152

Pu3nYeCKuil IPaKTUKYM 110 TEME
"UccnenoBanue NBMXEHHS OpycKa 10
HAKJIOHHOM IJIOCKOCTHU C IIEPEMEHHBIM
K03 GuIeHTOM TpeHus'".

153

dusznyeckuit MPAaKTUKYM I10 TEMC

"HccnenoBanue yCclIOBUN paBHOBECHS
TBEPOTO TeJa, UMEIOILEr0 OCh BpallleHus'" .

154

Du3HYECKU IPAKTUKYM I10 TEME
"N3MepeHne uMItyabca Teja o TOpMO3HOMY
nytu" win "M3mepenne KuHeTH4ecKoi
SHEpPruM Teja o TOpMO3HOMY IyTH"

155

@uznyecknii NpakTUKyM 1o teme "M3ydenne
U30TEPMUYECKOT0, M30XOPHOT0, M300apHOrO
npouecca (PEKOMEHIOBAHO MCIOIb30BAHNE
mudpoBoit snaboparopun)" wmnu "IIpoBepka
YPaBHEHHUS COCTOSIHUSA"




156

DuU3NYECKUN MPAKTUKYM I10 TEME
"N3MepeHue yaesibHON TeMI0EMKOCTH .

157

DuU3NYECKUN MPAKTUKYM I10 TEME
"M3MepeHue yaenbHON TEMI0ThI IJIaBICHUS
apaa" unu "M3mepenue abCcomoTHOM
BJIQKHOCTH BO3/lyXa U OLIEHKA MacChl apoB B
moMeIeHnun".

158

Pu3nYeCKuil IPaKTUKYM 110 TEME
"HaOmroneHre npeBpanieHus SHePTun
3apsHKEHHOTO KOHJICHCATOpa B YHEPTUIO
U3IIy4eHHS CBETOMOAA" WITH
"Pacmipenenenue pa3HOCTH MOTEHIIUAJIOB
(HampsHKEeHUs ) IPU MOCIIE0BATEIHLHOM
COETMHEHUH KOHJIEHCATOPOB"

159

Pu3nUecKuil IPakKTUKyM 110 TEME
"HccnenoBaHue CMEIAHHOTO COEAMHEHMS

pesucropoB” nim "M3MepeHne yaenpHoro
CONPOTUBIIEHUS TPOBOJHUKOB" WU
"HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT
HaIpsOKEHUS JJI JaMITbl HaKanuBaHus"




160

DuU3NYECKUN MPAKTUKYM I10 TEME
"HabmroneHnue anekTpoiun3a’ uim
"HccnenoBanue 3aBUCUMOCTH
COIIPOTHUBIIEHUS TEPMOPEZUCTOPA OT
temneparypsl” win "CHsaTue
BOJIETAMIICPHOM XapaKTePUCTHKU auoa’

161

PesepBHbIit YPOK. O60061eHne u
CUCTEMAaTH3alNs 3HAHUN TI0 TeMe
"Kunemaruka"

162

PesepBHbIit YPOK. O60061eHue u
CUCTEMAaTH3alUs 3HAHUN 10 TeMe
" Ilmnamuka"

163

PesepBHBIil  ypOK. O06oOmenue  u
cucreMaTusanud 3Haguit mo teMme "CraTuka
TBEpAOro Tena'

164

PesepBubiit  ypok.  OO6oOmieHne
cucTeMaTu3alusd 3HaHui 1o TeMe ""3aKOHEbI
COXpaHEHUsl B MexaHuke"

165

PesepBHBIIT  ypOK. O6o0menue  u
cucTeMaTu3anud 3Hanuii mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETHYECKOU TeopHrn"

166

PesepBubIit YPOK. O06o06menne u
CUCTEeMaTH3allus 3HAHUU TI0 TeMe




"Tepmonunamuka. TerioBble MalIMHBI"

PesepBHbIit YPOK. O6006m1eHne "
167 CUCTEeMAaTu3alus 3HAaHUN 110 TeMe |
"ArperaTHbie cocTosiHuA BeniecTBa. Da3zoBbie
nepexoant"
PesepBubIit YPOK. O600menue u
168 CUCTEMAaTHU3allKs 3HAHUU 110 TeMe 1
"Onekrpuueckoe nosue"
PesepBHblit  ypok. O06oOmieHue u
169 CUCTEMATH3allisgd 3HAHUM IO Teme 1
"TlocTOsTHHBIN ANIEKTPUYECKUI TOK"
PesepBubiit  ypok.  OO0oOmenue u
170 cucTeMaru3anus 3HaHui 1o reme "Toku B 1
pa3Iu4HbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 170 13.5 16
11 KITACC
Koum4yecTBo yacos JJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero Kontpoabnsie | IIpakTuyeckue oGpa3soBarebHbIE
padoThI padoThI pecypcsl




B3aI/IMOI[€I>'ICTBI/IC IIOCTOSAHHBIX MAarHuTOB 1
MIPOBOJHUKOB C TOKOM. MarHuTHOE ToJIe.
l'unoresza Amnepa

https://www.yaklass.ru//

Bexrop marmutHOM MHAykumu. IpuHimn

2 CYNEPIIO3ULIMYA MAarHUTHBIX NOJIEH. JInnuu https://www.yaklass.ru/
MarHUTHOM MHIYKIIUH
; MarnuTtHoOe 1oJie TPOBOAHUKA C TOKOM. OTBIT
Spcrena https://www.yaklass.ru//
4 Cuita Amniepa, e€ HanpaBJIEHHE U MOAYJIb https://www.yaklass.ru//
5 Pemenune 3agau https://www.yaklass.ru//
6 [Ipumenenue 3akoHa Ammepa.
DIEeKTPOU3MEPHUTETBHBIC TPUOOPHI 0.5 https://www.yaklass.ru//
Cuuta Jlopennia, e€ HarpaBiIeHHE U MOIYJIb.
7 JIBukeHHE  3apAKCHHOM — YacTHIBI B https://www.yaklass.ru//
OJTHOPOAHOM MarHUTHOM I10JI€
8 Pemrenue 3agau
9 PaGora cunsl Jlopenna https://www.yaklass.ru//
10 Pemenue 3amau 0.5
MarsauTHoOE 110JI€ B BENIECTBE.
11 https://www.yaklass.ru//
deppoMarHeTHKy, napa- u JuaMarHeTHKA
OcHoBHBIE CBOICTBA (heppOMAarHETHUKOB.
12 https://www.yaklass.ru//

[Ipumenenue peppomMarHeTHKOB
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13 Pemenune 3amay o reme "Marautsoe nose"

14 Pemenune 3amay o reme "Marautsoe nose" 0.5
SIBneHue 3MeKTPOMarHuTHOM UHTYKIIUH.

15 . https://www.yaklass.ru//
[ToTok BeKTOpa MarHUTHOW WHIYKIIMH

16 O[1C nnaykumu https://www.yaklass.ru//
3aKOH AMEKTPOMArHUTHON MHIYKIIMH

17 @ https://www.yaklass.ru//

apanes

18 Buxpesoe anexrpuueckoe nosue. Toku Pyko https://www.yaklass.ru//

19 OJIC MHAYKIMYU B ABUKYIIUXCS TIPOBOAHUKAX https://www.yaklass.ru//

20 Penrenne 3amau 0.5

21 [IpaBuiio JIenna
NunykruBHocTh. Karymika MHIYKTUBHOCTH B

22 LI} TTOCTOSHHOTO TOKa https://www.yaklass.ru//
SBnenue camounaykiuu. 31C

23 CAMOMHJTYKITHH https://www.yaklass.ru//
DHeprusi MarHUTHOTO TOJISI KaTyIIKU C TOKOM.

24 https://www.yaklass.ru//
DNEeKTPOMArHUTHOE T0JIE

25 Pemenue 3amau
O0001IeHNe UM cUCTEMATH3alUsa 3HAHUH I10

26 Teme "DnekTpoauHaMuka'

. KontponbsHas padora mo reme .

"OnekrponuHamuka"



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

28 KonebarennbHas cucrema. CBOOOIHbBIE https://www.yaklass.ru//
konebanus. ['apMoHMYeCcKUe KoeOaHus
. Kunemarnueckoe 1 JUHAMHYECKOE OIMCAHHUE
KOJIe0aTeIbHBIX IBIKEHUN https://www.yaklass.ru//
DHEPreTUIEeCcKoe OIIMCaHUE. Brison
JTUHAMHYECKOTO OMUCAHUS TAPMOHUICCKUX
30 KoyieOaHuil M3 WX DHEPreTHYECKOro M https://www.yaklass.ru//
KHHEMAaTHYECKOTO OIMMCAHUS
31 Ammuntyna u (aza koneGaHuii https://www.yaklass.ru//
[Tepuon n yactora konebanuii. Ilepuos
MaJbIxX CBOOOIHEBIX KoJeOaHuit
32 MaTeMmaTtudeckoro MasitHuka. Ilepuon https://www.vaklass.ru//
CBOOOJHBIX KOJIEOAHUH NPYKUHHOTO
MasiTHHKa
13 3aryxatoniue konebanus. BelHyXIeHHBIE
KoneGanys. Pe3oHanc https://www.yaklass.ru//
34 ABTOKOIE0AHUS https://www.yaklass.ru//
35 Pemenne 3amau 0.5
VYpok-koH(pepeHIH "MexaHnueckue
36 KOJIeOaHUS B My3bIKaJIbHBIX HHCTpYMEHTax"
37 O0001eHne 1 cucTreMaTh3alysg 3HaHui 110

Teme "Mexannueckue xkoiaeoanus"
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:‘)J'IGKTpOMaI‘HI/ITHI)IC KoJeOaHus.

38 . https://www.yaklass.ru//
KonebarenbHbIil KOHTYP
®opmyna Tomcona. CBs3b aMIUIUTYIbI
TOKa B KOJIeOATeTbHOM KOHTYpE
3aKOH COXpaHEHUs SHEPTHH B HJICATbHOM

40 KOMEBATETBHOM KOHTYDE https://www.yaklass.ru//
3aryxaromiye MeKTPOMarHuTHbIE KojeOaHusl.

41 BeiHy1€HHBIC 2JICKTPOMarHUTHbIC 0.5 https://www.yaklass.ru//
KoJIeOaHus
[Iepemennslii TOK. Pe3ncrop n koHIEHCATOpP B

42 [ETTH TIePEMEHHOTO TOKa https://www.yaklass.ru//
Karymka WHIYKTHBHOCTH B e

43 IEepEMEHHOTO TOKA https://www.yaklass.ru//

a4 3akoH Oma Jy1sl 2EeKTpUYeCKOr e N .
ITepEMEHHOTO TOKA ttps://www.yaklass.ru//
MoImHOCTh IEPEMEHHOTO TOKA.

45 AMIUINTYIHOE M IEHCTBYIOLIEE 3HAUYCHUE https://www.yaklass.ru//
CHJTBI TOKA M HAIIPSKCHHUS

46 Pe3onanc B anekTpuyeckoil enu https://www.yaklass.ru//

47 Pemenue 3amau 0.5
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Nneansubrif Tpanchopmarop. [Ipoussonctso,

48 nepeaavya u nmoTpedaecHue AEKTPUIeCKOR https://www.yaklass.ru/
SHEPIruu
DKOJIOTHYECKHUE PUCKH MPU MTPOU3BOICTBE

49 aneKTposHepruu. KympTypa ucnosib30BaHus https://www.yaklass.ru//
AJIIEKTPOIHEPTHH B TOBCEAHEBHOM KM3HU

50 Pemenue 3amau

51 Pentenue 3amau

5 O0o001IEHe W cUCTEMATH3alus 3HAHWH 110

3 TeMe "DIeKTpOMarHuTHbIe KosieOaHus" 0.5
MexaHu4eCcKre  BOJHBL.  XapaKTePUCTUKH

53 MEXAHHUCCKHX BOJTH https://www.yaklass.ru//

54 CBoICTBa MEXaHUYECKHX BOJIH https://www.yaklass.ru//

55 3ByK. XapaKTepUCTUKH 3ByKa https://www.yaklass.ru//

6 WNuppazByk u ynsrpassyk. Lllymosoe

5 3arps3HEHHE OKPYIKAIOMIEH CPETBI https://www.yaklass.ru//

57 Pemntenne 3amgau 0.5
DNeKTpOMarHUTHEIE BOJIHEL. Nznydenue

58 SIEKTPOMATHHTHBIX BOH https://www.yaklass.ru//
OHeprus 3IEeKTPOMarHUTHBIX BOJIH. CBOMCTBA

59 https://www.yaklass.ru//

OJICKTPOMArduTHBIX BOJIH
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60

[Ixamna JJIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHue 1eKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

https://www.yaklass.ru//

61

[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUSL.
Pannonoxarus. DNEKTPOMarHuTHOE
3arpsA3HEHUE OKPYXKAIOLIEH cpebl

https://www.yaklass.ru//

62

KonTponshas pabora o reme "KonebGanus u
BOJIHBI"

63

Cser. 3aKoH HPSIMOJIMHENHOTO
pacrpocTpaHeHHs CBETa

https://www.yaklass.ru//

64

Pemenue 3amad Ha IIPpUMCHCHHUEC 3aKOHa
HpHMOJ’IHHGﬁHOFO pacupoCTpaHCHUs CBCTA

65

Otpaxenue csera. [1nockoe 3epkaio.
Cdepuueckoe 3epkajio

https://www.yaklass.ru//

66

[Ipenomnenue cBera. AGCOTIOTHBIN U

https://www.yaklass.ru//

OTHOCHUTEJIBHBIN IT0KA3aTeNb IIPEIOMIICHHUS.
ITonHOE BHYTpEHHEE OTPAKEHUE.
IIpenenbHBIN yroi NOJHOTO BHYTPEHHETO
OTPAKEHUS

67

Perenue 3aga4y Ha MMPUMCHCHUC 3aKOHOB
OTPAXKCHUA U IPCIIOMIICHUA CBECTA

0.5

68

Xop nydeit B mpusme. Jlucnepeus ceera.
CnoxHEIN cocTaB Oenoro ceera. LBeT

https://www.yaklass.ru//
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JInn3bl. @OKYCHOE PACCTOSHHUE U ONITUYECKAS

69 —— https://www.yaklass.ru//
[TocTpoenne wu300pakeHWid B JIMH3aX W WX

70 cucTeMax. YBeIMUCHUE JTUH3bI https://www. yaklass.ru//
Pemenue 3aga4y Ha mocTpoeHue

71 N300paKeHUH, MOJIy4aeMbIX € TIOMOLIbIO JIMH3

72 ['ma3 xak onTuyeckas cucrema 0.5 https://www.yaklass.ru//
Pemienne 3amau. Ilpenmensl npuUMEHUMOCTH

73 reOMETPUUYECKON ONTHKU

74 CKOpOCTh CBETa U METOJIbI €€ U3MEPECHUS https://www.yaklass.ru//

75 Hucnepcus ceera https://www.yaklass.ru//

76 Wutepdepenuus cera https://www.yaklass.ru//
KorepeHTHbIE HCTOUHUKH. YCIOBUS

77 HaOJIIOIEHUS. MAKCMMYMOB M MUHHMYMOB https://www.yaklass.ru//

78 Pemenue 3anau

79 [Ipumenenue naTeppepeHun 0.5 https://www.yaklass.ru//

80 Hudpakus ceera https://www.yaklass.ru//
JudpakimonHas pemerka. Ycnosue

81 HaOJIIOIEHHUS TIIABHBIX MAKCUMYyMOB https://www.yaklass.ru//

82 Pemenune 3anau
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HOHGpe‘IHOCTB CBCTOBBIX BOJIH. HOJ'IHpI/I?)aI_[I/IH

83 cBeTa https://www.yaklass.ru//

84 Pemenue 3anau

85 CBeToBBIE SIBJIEHUS B IPUPOAE https://www.yaklass.ru//
OO6o0menne U cucTeMaTH3alMsl 3HAHWNA 110

86 teme "OnTuka"

87 KontponpsHas pabora o teme « OnTuka 1
['paHuUIbl MPUMEHUMOCTH KJIACCUYECKOU

]8 MEXaHUKH. 3aKOHBI AJIEKTPOJUHAMUKHU U https://www.yaklass.ru/
MPUHIIAIT OTHOCUTEIBHOCTH
[TocTynatsl cienuanbHON Teopun

89 OTHOCHTEIIEHOCTI https://www.yaklass.ru//
[IpocTpaHCTBEHHO-BPEMEHHON  WHTEpBal.
[IpeoOpazoBanust  JlopeHnra. VYcnosue

90 MNPUYUHHOCTH. OTHOCUTENBLHOCTD https://www.yaklass.ru//
OTHOBPEMEHHOCTH. 3aMe JICHUE BPEMEHU U
COKpAIlleHUE JUTHHBI

. DHeprus ¥ UMIYIbC PEIIATUBHCTCKOM

9 QACTHLEL https://www.yaklass.ru//
CBs13b MacChl C YJHEPTUEN U UMITYJIBCOM

92 PENATHBUCTCKOM YaCTHIL. JHEPTHs MOKOS https://www.yaklass.ru//

93 PaBHOBeCHOE TEIIOBOE U3ITy4EHHE 0.5 https://www.yaklass.ru//

94 3akoH cMeleHus Buna https://www.yaklass.ru//
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95 I'unore3za M. [1nanka o kBaHTax. @OTOHBI https://www.yaklass.ru//
96 DHeprus U UMIyJbc (HoToHA https://www.yaklass.ru//
97 ®otoaddext. OnbiTer A. I'. Cronerona.
3axonst hoTosddexTa https://www.yaklass.ru//
08 VYpaBuenue DiinmreliHa 11 porodddekra.
"Kpachas rpasnma” hotosddexra https://www.yaklass.ru//
99 Hasnenne cBera. Onwitel [1. H. JIeGeneBa https://www.yaklass.ru//
100 BoiHoBEIE CBOMCTBA YaCcTHIL 0.5 https://www.yaklass.ru//
Bounnsl ne bpoiina. {nuna BoaHb! ae bpoitns u
101 pa3Mepbl 00JIaCTH JIOKATH3AIUH IBIKYILEHCs https://www.yaklass.ru//
YaCTHUILIbI
102 KopmyckynsspHO-BOJIHOBOM Jyannu3Mm https://www.yaklass.ru//
103 Judpakius 37eKTpOHOB Ha KpHcTaslax https://www.yaklass.ru//
Crneuunduka u3mMmepeHuii B MUKpOMHUpE.
104 CooTHo1IEeHNs HEoNIpeneNEHHOCTEN https://www.yaklass.ru//
I'eiizenbepra
105 Pemenune rpadpuueckux 3agay
106 Peienue pacuérHbix 3a1a4y
. KontponbHas pabota no remam: "OCHOBBI .
CTQO", "KopnycKyIsipHO-BOJTHOBOU Tyainu3m"
108 OnBITHI 10 UCCIIEAOBAHUIO CTPOEHUS aToMa.
[TnanerapHas mozaens aroma Pesepdopna https://www.yaklass.ru/
109 IToctynarsr bopa https://www.yaklass.ru//
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Bunel cnekrpoB. CHnekTp ypOBHEH 3HEpruu

110 aTOMa BOZIOPOIA 1 https://www.yaklass.ru//

CroHTanHoeE U BBIHYXXJACHHOC U3JIYUYCHUC

111 cBeTa 1 0.5 https://www.yaklass.ru//

112 Jlazep 1 https://www.yaklass.ru//

Hyxiionnas mozens siapa
I'eitizenOeprallBaneHko. 3apst 1 MaccoBOE
YHUCIIO SAApa.

H3oTomnbl. PannoakTHBHOCTD

113 1 https://www.yaklass.ru//

3akoH paJMoakTUBHOIO pacnaga. CBolcTBa

MOHU3HPYIOUIETO  H3JIydeHUs. BumsHue

114 1 0.5 https://www.yaklass.ru//
PaIuOaKTUBHOCTU Ha KUBBIE OPTaHU3MBI.

Ho3nmerpus

DHeprus CBsA3M HyKJIOHOB B sijpe. SInepHble
cunbl. Jleext mMacchl sapa. SuepHbie
peakuuu. SnepHble peakTopsl. IIpo6ieMbr
115 YIPABJISEMOTO TEPMOSIIEPHOTO CHHTE3A. 1 https://www.yaklass.ru/
DKOJIOTHYECKUE ACTIEKTHI PA3BUTHUS SIEPHON
SHEPTETUKH

Mertoasl peructpanu U UCCICIOBAHUS
9JICMCHTAPHBIX YaCTHII. (I)YH)IaMeHTaJ'ILHLIC
116 B3aUMOJCHCTBU. BapI/IOHBI, MC30HBI U 1 0.5 https://www.vaklass.ru//
JICTITOHBI. HpeIlCTaB.HCHI/Ie 0 CTaHHapTHOﬁ
MOICIIN. KBapK-FJ'IIOOHHaSI MOZCJIb aApOHOB
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117

®dusuka 3a npegenamu CTaHIapTHON MOJEIN.

TémHas Marepus U TEMHAs SHEPTUs.
EnuHcTBO M3nyeckoil KapTUHBI MHUpa

118

Oranbl pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUHU

119

HpI/IMeHI/IMOCTL 3aKOHOB (I)I/I3I/IKI/I JUIA

00BSICHEHUSI IPUPOJIBI KOCMUUYECKUX
00BeKTOB. MeTObI aCTPOHOMUYECKUX
HUccaeq0BaHUI

120

COBpeMeHHHe OIITHYCCKUC TCIICCKOIIBI,
pPaauruoOTCIICCKOIIbI, BHeaTMOC(I)CpHaH
ACTpOHOMUA

121

Bun 3Bé3mgHoro Heba. Co3Be3aus, spkue
3BE37bI, IUIAHETHI, UX BUAUMOE JBUKCHHE

122

Comnueunas cucrema. Comane. ConHeynas
AKTHUBHOCTD. I/ICTOLIHI/IK BHCPFI/II/I COJ'IHHa H
3BE3

123

3BE3/bI, UX OCHOBHBIE XapAKTEPUCTHUKHU.
Juarpamma "CHeKTpaJbHBIA KJacc —
CBETUMOCTB"

124

3B63,Z[BI IaBHOM MOCIIEA0BAaTEILHOCTH

0.5




BuyTpennee crpoenue 38€31. CoBpeMEHHBIE
MPEJCTABICHUS O MPOUCXOKICHUU U

125 sBosironny ConHIa U 3BE3]1. DTarbl KU3HU
3BE3

1 Muineunsiii [lyte — nama I'anaktuka. Tumsl

6 rajiakTuk. YEpHbIe ABIPHI B SApax ralakTHK

Bcenennas. Pacimupenune Bceenennoit. 3akoH

127 Xab6mna. Teopus bonbimoro B3peiBa.
PenukroBoe uznyyeHue
MacmrabHnas cTpykrypa Becenennoii.

128
Meraranakruka

129 Hepeménnbie nmpoOiieMbl aCTpPOHOMUHU 0.5
Pu3nYeCcKuil IPaKTUKyM 110 TEME
"HccnenoBanre MariUTHOTO TIOJISt
IMOCTOSIHHBIX MaruuToB'" win "VccieqoBanue

130

CBOICTB (peppOMarHeTukoB" wiu
"HccnenoBaHue JENCTBUS IIOCTOSIHHOIO
MarHuTa Ha paMKy ¢ TOKOM"

131

®u3nYeCcKnil IPaKTUKYM 10 TEME
"N3mepenne cuiibl Amnepa” nnu "M3ydenne
3aBUCHUMOCTHU CHJIBI AMIiepa OT CHJIbI TOKa"
iy "OnpeneneHre MarHUTHOM MHAYKIUU Ha
OCHOBE U3MepeHus cuibl Amnepa”




132

DuU3NYECKUN MPAKTUKYM I10 TEME
"UccnenoBanue sIBICHUS JIEKTPOMarHUTHOM
uHaykuuu" wim "OnpeneneHue HHIYKIUN
BHUXPEBOI0 MAarHUTHOTO MO

133

DU3NYECKUN MPAKTUKYM I10 TEME
"HccnenoBanue sBICHUS CAMOMHIYKIIUH"
wiu "COopka MOJIENH AIEKTPOMAarHUTHOTO
reHeparopa"

134

Pu3nYeCcKuil IPaKTUKyM 110 TEME
"N3mepenune rneproa CBOOOTHBIX KoJIeOaHUH
HUTSHOTO U NPY>KUHHOTO MassTHUKOB"

135

Pu3nYeCKuil IPaKTUKYM 110 TEME
"IIpeoOpa3oBaHye YHEPTUU B TIPYKUHHOM
MasiTHUKeE"

136

Du3NYECKU IPAKTUKYM I10 TEME

"HccnenoBannue NEPEMEHHOIO TOKA YEpe3
[IOCIIE0BATEIbHO COEAUHEHHBIE
KOHJ/ICHCATOP, KaTyIIKy U PE3UCTOP" WUIIH
"HccnenoBanue pabOTh HCTOUHUKOB CBETA B
LENN TEPEMEHHOTO TOKA"

137

®uznyecknil NpakTukyM 1o teme "M3ydenne
[1apaMeTpPOB 3BYKOBOU BOJIHBI"




138

DuU3NYECKUN MPAKTUKYM I10 TEME
"M3MepeHne nokasaresisi IpeJIoMIICHUS
crekna" win "[lomydeHne n300pakeHus B
CUCTEME U3 IJIOCKOT0 3epKalia U JINH3bI"

139

duznyeckui MPaAKTUKYM o TeMe
"UccnenoBanue 3aBUCUMOCTH  (OKYCHOTO
paccTosiHMsL OT BellecTBa (Ha mpuMepe
xuakux nmuH3)" unn "U3Mepenne GpokycHOro
PaCCTOSIHUS pACCEUBAIOIINX JIMH3"

140

Ou3nyecKuil IPaKTUKYM IO TEME
"HaGmronenue mudpakuuu, uHTephepeHInn
Y nojsipu3aiuu ceera'

141

Pu3nYecKuil IPakKTUKyM 110 TEME
"OnpeneneHue UMITyIbCca U SHEPTUU
PENATUBUCTCKUX yacTull (1o oTorpadusim
TPEKOB 3apsKEHHBIX YAaCTHUIl B MATHUTHOM
none)"

142

Du3NYECKU IPAKTUKYM I10 TEME
"N3mepenue noctossHHO [11aHka HAa OCHOBE
uccienoBanus Gporodddexra" nmm

"HccmeqoBaHue 3aBUCUMOCTH CHJIBI  TOKa
4yepe3 CBETOMO]T OT HaNpsiKeHus"




143

DuU3NYECKUN MPAKTUKYM I10 TEME
"HccnenoBanue CriekTpa pa3peKeHHOro
aTOMapHOTO BOAOPO/A U U3MEPEHUE
noctostHHOU PunGepra"

144

Du3nYeCKUl IPaKTUKYM 110 TEME
"HccnenoBanue paaroakTHBHOTO (oHa ¢
UCIIONIb30BaHuEM Ao3umerpa unu "M3yuenue
MoNIoLIeHUs OeTa-4yacTHIl aTFOMUHHIEM"

145

Pu3nYeCKuil IPaKTUKYM 110 TEME
"HaOmronenus 3BE31H0r0 Heba
HEBOOPYKEHHBIM IJIa30M C UCIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUIIOKEHUHN IS
ompe/IeIICHUS TTOJIOKEHUS HEOSCHBIX 00OBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IMs
CeBepHOro noiymapus 1 sipkue 3BE31b1" Win
"Habmronenus B Teneckon JIyHbl, MIIaHET,
TYMaHHOCTEH U 3BE3IHBIX CKOIJIEHUI"

146

0O0001eHne 1 cucreMaTu3aiis 3HaHui. Pois
GU3UKA W aCTPOHOMHH B IKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITMAIbHON M ATHYECKOMH
c(epax esITeIBPHOCTH YeI0BEeKa

147

0O000menne u cucreMaru3ans 3HaHui. Pois
U MecTo (U3MKM W  acTpOHOMHUHM B
COBPEMEHHOM Hay4YHON KapTUHE MUPA




148

O0001eHne u cucreMaru3anus 35anuii. Poib
buzndecKoi Teopur B GOPMUPOBAHUHT
MIPEACTABICHUH O (PU3MYECKOM KapTHHE MHUpa,
MecTO (PHU3UYECKOM KApTUHBI MUPA B 00IIIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEICTABICHUH O IPUPOJIC

149

O0001meHne U cucreMaru3anus 3HaHUA 110
teme "Kunemaruka"

150

O0001IeHEe W CHCTEMATH3als 3HAHUKU IO
teme "Kunemaruka"

151

O06001IeHEe W CHUCTEMATH3aldsd 3HAHUKM IO
teme "JluHamuka"

152

O000merne U cUCTEMATu3alysd 3HAHUKA II0
teme "Cratuka TBepaoro tena'

153

O000merne U cUcTeEMaru3anysa 3HAHUKU II0
TeMe "3aKoHbl COXpaHEHUsI B MEXaHUKe"

154

O0001eHne U cUCcTEMAaTHU3aldsA 3HAHUI 110
TeMe "OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON
Teopun"

155

O0001eHne 1 cucTreMaTh3alysg 3HaHui 110
teme "Tepmonnnamuka. TermioBbie MalIMHBL"

156

OO6o0uieHne U cucTeMarus3anus 3HAHUH 10
TeMe "ArperarHble COCTOSIHUS BEILIECTBA.
da30BbIe IEPEXO/BI"




157

O0001eHre U cucTeMaTh3alus 3HaHUi 110

Teme "DnekTpuyeckoe mnose"

158

O0001eHrne U cucreMarA3alusg 3HaHUH 110

teme "TIoCTOSIHHBIN AIIEKTPUYECKUNA TOK"

159

O00011IeHNEe U cUCTEMATH3alUsI 3HAHUI 10

teme "Toku B pa3nu4HbIX cpeaax”

160

O00011IeHNE U CUCTEMATU3aLU 3HAHUH I10

TeMme "MaruutHoe noje"

161

PesepBurbiit ypok. O06o0IeHne 1
CHUCTEMAaTH3alHs 3HAHUH 110 TEME
"DneKTpoMaruuTHas MHAyKIus"

162

PesepBHbIit YPOK. O60061eHne
cUCTEMAaTU3alus 3HAHUH 10 TEME
"MexaHnnueckue Konedanus"

163

PesepBHelil ypok. O6001IeHuE U
cucTeMaru3anus 3HaHU| 1Mo TeMe
"JeKTpoMarHuTHbIE KosebaHus"

164

Peseprubrit ypok. O6001IeHNE U
CUCTEeMaTH3allus 3HAHUU TI0 TeMe
"MexaHU4YeCKHUE U IIEKTPOMAarHUTHBIS
BOJIHBI"

165

PesepBubIit YPOK. O06o06menne

n

cucTeMaru3anus 3Hannii mo reMe "Onruka"




PesepBHbIii YPOK. O06o0menue u

166 cucTeMarusanus 3HaHui mo TeMe "OCHOBBI 1
CTO"
PesepBHbIii YPOK. O06o0menue u

167 CUCTEeMaTHu3allus 3HAaHUU 110 TeMe 1
"KopryckynsipHO-BOIHOBOM Jtyanu3m"
PezepBubiit  ypok.  O6oOmenue u

168 cucTeMaTu3alus 3HaHui 1o teme "dusnka 1
atoma"
PezepBubiit  ypok.  OOoOmieHue  u

169 cUcTeMaru3anus 3HaHui mo teme "duszuka 1
aTOMHOTO Si7Jpa U dJIEMEHTAPHBIX YacTulr"
Peseprublit ypok. O60011eHNE U

170 CHCTEMaTHu3alys 3HaHUHM 110 TeMe " DJIeMEHTHI 1
actpoduzuxu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 13.5 16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NTPOLECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYHEHUKA

. ®dwusuka, 10 kimace/ Kabapauu O.®D., Opnos B.A., OBenuunk O.E. u npyrue;
non peaakuuent [Tunckoro A.A., Kabapauna O.®d., AkiinonepHoe 00111ecTBO

«HSI[&TCJII)CTBO «HpOCBeHIeHI/Ie»

. ®dusmka, 11 xmace/ Kabapaun O.D., I'mazynoB A.T., OpnoB B.A. u
npyrue; non peaakuueit Ilunckoro A.A., Kabapnuna O.®., AKIHUOHEpPHOE
00111eCTBO

«I/IBI[EITGJIBCTBO «HpOCBCHICHI/IG»

METOANUYECKHUE MATEPUAJIBI IJ1S YUUTEJIA

1. EM. I'yrauk, A.B. Ilepsimkun. [Iporpammel st oOrieo0Opa3oBaTeIbHBIX
yupexaenuil. duszuka. 7-11 ki. / coct. B.A. Koposun, B.A. Opnos. - M.:
Hpoda, 2010 r.

2. I'’A.Msxues, b.b. byxosues, H.H.Corckuit «®u3uka. 10 kimacey, -M.:

ITpocemenue,2020

3. ['A.Mskuiues, b.b. byxosues, B.M. Hapyrun «®usuka. 11 kmacce», -M.:

IIpoceemenue,2021
4. A.I1.PeimMkeBuny, 3agaqyHuk «P@uzuka 10-11», -M.:Ipoda,2019

5. JLA Kupuk «®uzuka 10. CamocTosiTeNIbHbIE U KOHTPOJIbHBIE PA0OTH», -M.:



Hnexca,2020

6. bakanuna, JI.I1., benonyukun, B.E., Kozen C.M. C6opHuK 3a/1a4 110
¢uzuke nmns 10-11 kmaccoB ¢ ymryOonmeHHbiM u3yueHuem ¢usuku /Ilon

penakuueint C.M.Kozemna, M. : Bepoym — M, 2013.

7. Kabapaun, O.®., Opnos B.A., 3unsbepman A.P. ®usuka: 3agaunuk: 9-11
KJacchl: YueOHoe nocobue A1t 00111e00pa3oBaTeNbHbIX YUpexaeHun. — M.:

Hpoda, 2014.

8.®Ou3nka: YueOHuk ais 10 kitacca KO U KJIACCOB C YIITyOJIeHHBIM

nzyuenuem ¢usuku /Ilon penakumeit A.A. Ilunckoro, O.®. Kabapauna. —

M.: IIpocBenienue, 2018. 9.@u3uka: YueOnuk ans 11 kinacca mkoin u

KJIACCOB C YIIIyOJieHHbIM u3yuenueM ¢uszuki. /Ilon pegakumeit A.A.

[Tunckoro, O.®. Kabapauna. — M.: [Ipocsemenue, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

UHTEPHET
1. bubnuoreka [IOK Axkanemun MunucrepcTsa mpocsenierus Poccumn—
Pexum noctyna: https://myschool.edu.ru/

2. bubnuoreka — Bcé€ mo npeamety «DPusukay. — Pexum gocrtyna:

http://www.proshkolu.ru



3. O6pa3oBaTeNbHBIN HHTEPHET-PECyPC IS IIKOIHHUKOB, CTYICHTOB, yUUTEIICH
u poauTtenei. — Pexxum moctyma: https://www.yaklass.ru//

4. «Knacc!nas pusuka» - 00OpazoBarenbHbIN CAalT AJs TE€X, KTO JIIOOUT
bu3nKy, yuuTca caM M  y4dT Jpyrux.. — Pexum  jgocryna:

http://classfizika.ru/home.html

5. BuzneoonsITel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

6. EnunHas koyuekius HUQPPOBBIX 00pa3oBareibHBIX pecypcoB. — Pexum
noctymna: http://school- collection.edu.ru

7. UnTepecHble Marepuasibl K ypokaM (DU3HKH MO TeMaM; TECThl 10 TeMawM;
HaIsAHbIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

8. Llndpporwie oOpazoBareabHbIC PeCcypchl. — PexxuM nocrymna:

http://www.openclass.ru

9. DneKkTpoHHbIe YUeOHUKHU 1O Pu3nke. — Pexxum pocryna:

http://www.fizika.ru






