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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3rke Ha ypoOBHE CpeHEro 001Iero oopazoBanus pazpaborana
HAa OCHOBE TMOJOXEHHM U TpeOoBaHMN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM nporpammel, npeacraBieHHbix B ®I'OC COO, a takxe ¢ yuyeéTom
denepanbHOit pabouell mporpaMMmbl BocmHUTaHus W KoOHIENIUU mMpenogaBaHus
ydyeOHoro mnpeamera «®du3nka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoil
®denepanuu, peaiu3yoMX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

[Iporpamma no ¢usuke omnpeznenser o0sA3aTeNbHOE MPEAMETHOE COJIEpKaHUeE,
YCTaHAaBJIMBAET PEKOMEHAYEMYIO MOCIEAOBATEIbHOCTh M3YYEHUSI TEM U Pa3JIeoB
y4eOHOro MpeameTa ¢ y4ETOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKH y4eOHOTO MpoIiiecca, BO3PACTHRIX 0coOeHHOCTel oOy4aromuxcs. [Iporpamma
no ¢pu3nke JaET MPEeACTABICHHE O LIEIAX, COJACPHKAHUU, O0LIeH cTpaTerut o0y4eHus,
BOCIIUTAHUSI U Pa3BUTHs O0YUaIOIIUXCS CPEeACTBAMU yuyeOHOro npenMera «Du3nkay
Ha yriyOJ€HHOM ypOBHE.

Nzydyenune kypca QU3MKH YIUIyOJEHHOTO YpPOBHS IMO3BOJISIET peaIu30BaTh
3a/lauyu po(ecCHOHaNbHON OpUEHTAllMK, HAINpPaBJICHO Ha CO3JaHUE YCIIOBUU JUIs
IPOSBIICHUS] CBOMX WHTEJUIEKTYyaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaxKIbIM
oOyJaronumcsi, KOTOpblE HEOOXOIMMBI I MPOJOJDKEHHS O00pa3oBaHUs B
OpraHu3alusIX MPOPECCHOHAIBHOTO O00pa30oBaHUsl 1O Pa3IUYHBIM  (PUBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIEIUATbHOCTSIM.

B nporpamme no gusuke onpenenstorcs IaHUpyeMble pe3yIbTaThl OCBOCHUS
Kypca (UMK Ha YpOBHE cpeaHero oOmero oOpa3oBaHUsA: JUYHOCTHBIE,
METanpegMeTHble,  OpeaMeTHbie  (Ha  yriyOnéHHom  ypoBHe).  Hayuno-
METOJIOJIOTUYECKONM OCHOBOW Il  pa3pabOTKu TpeOOBaHWN K JIMYHOCTHBIM,
METanpeJIMETHbIM U TMPEIMETHBIM pe3yJbTaTaM oOyYaronuxcsi, OCBOMBIIUX
nporpamMmy 1o ¢pu3MKe Ha YPOBHE CpelHEero ooiiero oopa3oBaHusi Ha yriiyOinEHHOM
YPOBHE, SIBJIIETCS CUCTEMHO-AESATEIbHOCTHBIN MOJIXO/I.

[Tporpamma 1o pu3nKe BKITIOYALT:

IUTaHUPYEMbIE pe3yIbTaThl OCBOEHUS Kypca (PU3MKU Ha YIiTyOJIEHHOM YPOBHE, B
TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00YUYEHUS;

cojiepkaHue yueOHoro npeaMera « @usukay 1o rojgam o0y4eHusl.

[Iporpamma 10 @QuU3MKEe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
UCTOJIb30BaHa YUYUTENAMHU (PU3UKH JIJIS1 COCTABJICHHS CBOMX pab0YHNX MPOrpamMMm.

[IporpamMmMa 1o (u3uMKe HE CKOBBIBAET TBOPYECKYIO MHULMATUBY YUHUTENEH U
IPEAOCTABISAET BO3MOKHOCTHU JIJIsl pEATU3ALNUN PA3JIUYHBIX METOANYECKUX MOIXOJ0B
K NpenojaBaHuio (U3MKA Ha YriayOJEHHOM YpOBHE MpPU YCIOBUU COXPAaHEHHUS
0053aTEIbHON YaCTH COJEPKAHMS Kypca.

®dusuka Kak HayKa 0 Haubosee o0IuX 3aKOHaX MPUPO/IbI, BHICTYIAs B KAUECTBE
y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUU 00
okpyxatomeMm wmupe. IlIkonbHBIE Kypc (QU3MKH — CHCTEMOOOpa3yOmUi Jist
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX PEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI JIEKAT



B OCHOBE IIPOIIECCOB W SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouosjorueu, puznmueckoit
reorpadueit u actpoHoMmueid. VMcnonb3oBanue U akTUBHOE MPUMEHEHHE (HU3HUUYECKUX
3HAHUI ONpeNenuiio XapakTep U OypHOE pa3BUTUE PAa3HOOOPA3HBIX TEXHOJOTUU B
cepe dHEpPreTHKU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, MOJYYE€HHSI HOBBIX MaTE€pHaJIOB
C 3aJaHHBIMU CBoWcTBamMu. W3yueHune (U3MKH BHOCHT OCHOBHOW BKJIAl B
dbopMHUpOBaHHE  E€CTECTBEHHO-HAYYHOM  KapTHMHBI MHUpa  OOydYaromerocs, B
dbopMHpOBaHHWE YMEHHI MPUMEHATH HAYYHBIH METOJI MO3HAHUS MPU BHIOJHEHUU
UMU y4€OHBIX UCCIIETOBAHMM.

B ocHoBy kypca ¢u3MKN Ha YPOBHE CpEAHETO OOIIETr0 0O0pa30BaHUS MOJIOKEH
pAI Uaeh, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoea wuenocmuocmu. B COOTBETCTBUM C HEH KypcC SBISETCS JIOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT Marepuan U3 BCEX pa3AesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoea czenepanuzayuu. B CcoOOTBETCTBHM C HEW MaTepuanl Kypca (GU3UKA
o0beMHEH BOKpYr (¢u3Mueckux Teopuid. Bemgymum B Kypce  sBIAeTCA
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U
oJIE.

Hoea cymanumapuzayuu. EE peanvszanus MOPEANoOJaracT HUCMIOJb30BAHUE
T'YMAaHUTAPHOTO TOTEHIHANa (U3UYECKON HAYKH, OCMBICIICHHE CBSI3U DPAa3BUTHUS
bu3HKHU ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoea npuxnaonou nanpaenennocmu. Kypc busuku yriyOJIEHHOTO YpOBHS
OpeAnoiaraeT 3HaKOMCTBO C IIMPOKHUM KPYIOM TEXHUYECKUX U TEXHOJOTHYECKUX
IIPUJIOKEHUM U3YUYEHHBIX TEOPUHM U 3aKOHOB. [Ipu 3TOM paccmaTpuBarOTCsA Ha yPOBHE
oOIIUX MPEeCTaBICHUN U COBPEMEHHbBIE TEXHUUYECKUE YCTPOMCTBA, M TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyeTcsi IOCPEACTBOM BBEICHHUS DJIEMEHTOB
coJiepKaHusl, MOCBAIIEHHBIX 3KOJIOIMYECKUM MPOOJIEMaM COBPEMEHHOCTU, KOTOPBIE
CBSI3aHbl C PA3BUTHUEM TEXHUKU M TEXHOJOTHM, a Takke OOCYyX IeHUs MpodiiemM
PaIMOHAIIBHOTO MPUPOIOTIONB30BAHUS M 9KOJIOTHUECKONW O€30MacHOCTH.

OcBoeHue cojepx aHusi MporpaMMbl MO0 (PU3UKE JOHKHO OBITh MOCTPOCHO Ha
MPUHIIAIIAX CUCTEMHO-ACATEILHOCTHOTO moaxona. s dusuku peanuzamus 3TUX
OPUHIIMIIOB 0a3upyeTcs Ha WCIOJIb30BAHUU CAMOCTOSITENBHOIO IKCIIEPUMEHTa Kak
MIOCTOSIHHO JIeHCTBYIomIEero (paktopa yuebHnoro mnporecca. [ yramyOonéHHOTO ypOoBHS
— 3TO CHCTEMA CaMOCTOATEJIBHOTO YUYEHMYECKOIO SKCIEPUMEHTA, BKJIFOUYAIOLIETO
(GpoHTaNbHbIE YYEHWYECKHE ONBbITHl [PU HW3YYEHUHM HOBOTO Marepuaia,
nabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOXHBI JBa criocoda
peanu3anuu (GU3NIECKOTO MPAKTHKyMa. B mepBoM ciiydae MpPaKTHUKyM TPOBOIUTCS
mn6o B konne 10 m 11 kmaccoB, nubOO mocie MEPBOTO W BTOPOTO MOJIYTOAHMM B
KaXJIOM U3 3THX Kj1accoB. BTopoit cnocod — 310 uHTerpamus padboT mpakTuKyma B
CUCTEMY J1abOpaTOpPHBIX pabOT, KOTOPbIE MPOBOAATCS B MpOIECCe U3YUEHUs pa3zelia
(remsl). Ilpu sTomM mnonx paboTaMy MpakTUKyMa IMOHMMAETCS CaMOCTOSITENbHOE



UCCIIEJIOBaHUE, KOTOPOE MPOBOAUTCA IO PYKOBOACTBY CBEPHYTOro, 00OOLIEHHOTO
BUJIa 6€3 MOIIaroBo MHCTPYKIIUU.

B mporpamme mo ¢Qu3mke cucTeMa yYEHHYECKOTO  DKCIIEPUMEHTa,
1a00paTOpHBIX PAabOT W TMPAKTHUKyMma TMpPEACTaBlieHAa €IWHBIM IepedHeM. Bribop
TEMaTUKH [JI1 OTHX BUJOB YUYEHHYECKUX NPAKTUYECKUX PabdOT OCYIIECTBIACTCS
ydacTHUKaMU 00pa3oBaTEIbHOIO IMpollecca UCXOJs U3 OCOOCHHOCTEH MOYpOYHOIro
IUTAHUPOBAaHUS M OCHalleHus kaOuHeta ¢usuku. [lpu sTomM oOecneunBaercs
OBJIaJIcHHE OOYYalONIMMHCS YMEHUSMH TPOBOAMTH TMpsIMbIe W KOCBEHHBIC
U3MEPEHHsI, HWCCIECIOBaHMUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH M TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YIEISETCS PEUICHUI0 PACUETHBIX M KAYECTBEHHBIX 3aJ1a4.
[Tpu 3TOM [T pacYETHBIX 337124 MPUOPUTETOM SIBIISIFOTCS 33JIa4M C SIBHO 33aJaHHOW H
HESIBHO 3a/laHHOW (DM3MUECKON MOJIENbI0, MO3BOJIAIONINE TPUMEHSATh H3yUEHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, TaKk U HHTETPUPYS
NIpPUMEHEHUE 3HAHUM U3 Pa3HbIX pa3zesioB. [[1s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SIBIIAIOTCS 3a7aHusl Ha 00bICHEHHE/TIPe/ICKa3aHne MPOTEKAHUs (PU3NYECKUX SIBICHUI
U TIPOLIECCOB B OKPY’KAOIIEH XU3HH, TpeOyrolre BpiOopa puznueckoil Mmoaenu st
CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUn ¢ TpeboBanusimu ®PI'OC COO k mMarepHalibHO-TEXHUYECKOMY
o0ecrnieyeHn0 yuyeOHoro mpouecca Kypc (GU3MKu yriyOJa€HHOrO YpOBHsSI Ha YPOBHE
cpenHero oOuiero o0pa3oBaHUS JOJKEH H3y4yaThCs B YCIOBHUSAX MPEIMETHOIO
kabuneta. B kaOunere GUBUKM [OKHO OBITH HEOOXOAUMOE JabopaTopHOE
o0opyIoBaHuE JAJisl BHIMOJTHEHHUS YKA3aHHBIX B MPOrpaMMe Mo (pU3MKe y4eHUIECKHX
OTIBITOB, JIAOOPATOPHBIX PA0OT M padOT MPAKTHKyMa, a TaKXKE JEMOHCTPAIMOHHOE
obopyoBaHue.

JlemoHCTpanimoHHOE  00OpyJnoBaHue (GOPMHUPYETCS B  COOTBETCTBHUU  C
OPUHLMIIOM  MUHUMAQJIBHOH  JOCTaTOYHOCTH H  OOECIEeYMBAaeT  IMOCTAaHOBKY
NEPEUNCICHHBIX B TpOrpaMMme 1O (PU3MKE KITIOYEBBIX JEMOHCTpAaIui IS
UCCJICIOBAaHUSI  W3Y4YaeMbIX  SBJICHUH M TIPOLIECCOB,  OMIMPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopatopHoe oO0OOpynOBaHHE IS YYCHMYECKHUX MPAKTHUYECKUX padboT
dopmMupyeTcss B BHIE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamomwuxcs. TemMaTH4ecKue KOMIUICKTHI
1abopaTOpHOTO 000PY/IOBAaHUS JODKHBI OBITh IMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ LIUGPOBBIX J1a00PATOPHUH.

OCHOBHBIMU 1IENIIMU U3Y4YeHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIOTCS:

dbopMupoBaHUE HHTEPECA U CTPEMIICHUS O0YJAIOMINXCS K HAYYHOMY M3YYCHHIO
IPUPOBI, PA3BUTUE UX MHTEIIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEM;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJle TO3HaHWs W (opMHpOBaHUE
MCCIIEJIOBATETLCKOTO OTHOIICHHUS K OKPYKAIOIINM SBIICHUSM;



dbopMHUpoBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa U3YYEHHUS OCHOB
CTpOEHHUS MaTepuu U QyHIAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUe YMEHUN OOBSCHSTH SBJICHUS C UCIOJb30BaHUEM (PU3UMUECKUX
3HAHUW U HayYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUE TPEACTABIECHUNA O ponu (U3UKA IS Pa3BUTUA JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oyayiel npodeccruoHaabHOM
NEeATeNIbHOCTH, CBSI3aHHBIX C (PU3MKOM, MOJATOTOBKA K JajbHEWIIEeMYy OOYUYEHHUIO B
ATOM HaIPaBJICHUH.

JlocTrKeHUe 3TUX LieJie 00ECIEeYMBAETCS PEIICHUEM CIEAYIOIMNX 3aJad B
npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:

* IpUOOpETEeHNE CHUCTEMbl 3HAHUW 00 OOUX (PUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSX, BKIIIOYAs MEXAHUKY, MOJIEKYJIAPHYIO (PU3UKY, STIEKTPOJIUHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKY;

e hopMHUpOBaHNE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS I OOBSICHEHUS
bu3nuecKuX SBICHUW B TPUPOAEC W IJsl TNPUHATUS TPAKTUYECKUX PEHICHUH B
IMOBCEIHEBHOM KU3HU;

* OCBOCHHE CITOCOOOB PEIICHUS PA3JIMUHBIX 3a/1a4 C SIBHO 3aJJaHHON (PU3UYECKON
MOJIENIbI0, 3a/1ad, TOJPa3yMEBAIOIINX CaMOCTOSTENIbHOE CO37JaHue (U3UIECKOM
MOJEJH, aICKBATHOM YCIOBUSAM 3aJ1ay, B TOM YHUCJIE 3a]1a4 MHKEHEPHOI'O XapaKTepa;

e IOHMMaHUE (U3UYECKUX OCHOB U TMPUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMUCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPEY;

* OBJIQJICHUE METOJIaMH CAMOCTOSITEIbHOTO IUJIAHUPOBAHUS Y MPOBEACHUS
bu3HUeCKMX  IKCIIEPUMEHTOB, aHalM3a W  HMHTEpPIpEeTanuu  WHPOPMAIINH,
oTpeieNeHHs JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIIOBUHM JUIs Pa3BUTHUA YMEHUH MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPUYECKOU JICSITETbHOCTH;

e pa3zBUTHE MHTEpPEca K chepaM mpodhecCHOHATHHOU AESITEIIbHOCTH, CBSI3aHHOM C
bu3HUKOIA.

B coorBerctBum ¢ TpeboBaHusimu DPI'OC COO yrinyOn€HHBIH ypOBEHBb
u3yueHus yueoHoro npeamMera «dDusnka» Ha ypoBHE cpeaHero o0iiero oopa3zoBaHus
BbIOMpaeTcsd O0O0yYarolMMUCA, IUIAHUPYIOIMMH MPOJOJDKEHHE O00pa30oBaHUs 110
CIICIMAIBHOCTSM (DH3UKO-TEXHHUECKOTO TIPOQHIISL.

Ha wusyuenue ¢uszuku (yriayOn€HHBIN ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obpazoBanus otBoautcs 340 vacos: B 10 kiacce — 170 gacoB (5 yacoB B HEJIEN0), B
11 xmacce — 170 gacoB (5 9acoB B HEJIEIIIO).

[Ipenmaraemerii B mporpamme 1o (u3uke TepedeHb JabOpaTOPHBIX W
NPAKTUYECKUX paboT SBIACTCA PEKOMEHIOBAaHHBIM, YUYWUTETIh JIETAET BBIOOD
IPOBEICHUS] JTA0OPATOPHBIX pabdOT U ONBITOB C YYETOM WHAUBUIYAJTbHBIX
0COOCHHOCTEH 00yYarOIMUXCS.



COJEPXAHME OBYUYEHUA

10 KITACC

Paznen 1. Hayynblid MeTO MO3HAHUS NPUPOABI.

®uzuka — PpyHmaMeHTagbHas Hayka o npupoje. Hayuynslii MeToNl MO3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBICHUH.

DKCHepuMEHT M Teopus B Ipolecce Mo3HaHus mnpupoasl. HaOmtogenue u
AKCIIEPUMEHT B (pU3HKeE.

Crocob6bl  u3Mepenusi (U3MYECKUX BEIMYMH (AHAJOTOBBIE M ITU(GPOBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHu  ¢u3MUECKUX  BelMMYMH  (aOCONOTHAasE |
OTHOCHUTEIIbHASA).

MopenvpoBanue (U3UYECKUX SBICHUW W TPOIECCOB (MaTepHaibHAs TOYKa,
a0COMIOTHO TBEPIIOE TEIO, UeaIbHas )KUAKOCTh, UICANbHBINA Ta3, TOUYCHHBIN 3apsiy).
I'mnote3a. ®u3nyeckuil 3aK0H, TPAHULIBI €M0 NPUMEHUMOCTH. DU3nyecKas TEOpHUs.

Ponb 1 MmecTo pu3uku B popMUpPOBAHUU COBPEMEHHOM HAYYHOU KapTUHBI MUPA,
B IIPAaKTUYECKOM AESATENbHOCTHU JOJEH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3MepeHne cuiibl TOKa U HaNPSHKEHUS B LIEMU MOCTOSIHHOTO TOKA MPU MOMOILHA
AHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ I1UGpoBoi snadoparopueil no ¢usuke. [Ipumepsl u3MepeHus
(U3HYECKUX BEIMYUH TIPH IIOMOIIN KOMIIBIOTEPHBIX JATYHKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBrkeHHe. OTHOCHUTEIBHOCTh MEXaHMYECKOrO JIBHIKECHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Pagnyc-BexkTop MarepuanbHOW TOYKH, €ro MPOEKIMU HAa OCH CHUCTEMBI
koopauHat. Tpaekropus.

[lepemenienne, cKopocTb (CpemHsisi CKOPOCTb, MIHOBEHHAasi CKOPOCTb) H
YCKOPEHHE MATEepUaJbHOM TOYKH, UX MPOEKUMH HA OCH CHUCTEMBl KOOpJMHAT.
CroxeHue nepeMenieHui u CI0KeHUEe CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBH)KEHUE. 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS W NMYTH MaTepUaibHOM TOYKM OT BPEMEHU U UX
rpauku.

CBoOomHOE maneHue. YCKOpeHHEe CBOOOJHOTO mMajacHus. J[BukeHue Tena,
OpOILIEHHOTO0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHs MaTepUabHON TOYKHU OT BPEMEHU U UX IpauKu.

KpuBonuneiinoe npuxeHue. J[BUKeHUE MAaTEPUATIbHOW TOUKHU MO OKPY>KHOCTH.
VYrinoBas u  JuHeWHas  ckopocTh. Ilepwog u wacrtota — oOpalieHus.



LentpocTpeMurenibHOE (HOpPMalIbHOE), KacaTelbHOE (TAaHI€HUMAJIbHOE) M TOJHOE
YCKOpEHUE MATEPUAIIbHON TOUKHU.

TexHuueckue yCTPOMCTBA U TEXHOJIOTUYECKHE IIPOLECCHI:  CIIUIOMETD,
JNBWKCHUE CHAPSAIOB, LEIHBIE, IIECTEPEHYATBIE U PEMEHHBIE MEPENAYN, CKOPOCTHBIE
JTUQTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUYETA, WIUIIOCTpAlMs KUHEMATHYECKUX XapaKTEPUCTUK
JBHKCHUS.

CnocoObl uccie10BaHusl IBHXKEHHI.

Nnmroctpanys npeaenbHoro nepexoa U U3MepeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NBUKEHUIN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBwxeHHs Tena, OpOLIEHHOrO IMOJA YIJIOM K TOPU3OHTY H
TOPHA30HTAJIBHO.

Hamnpasnenue ckopocTu Ipu ABMKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTEH, TPACKTOPUIN, CKOPOCTEN IBUKEHUS OJTHOTO U TOTO K€ Teja B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3ydyeHne HEPaBHOMEPHOIO ABMIKEHHS C LEIBIO OIPENCICHUS MIHOBEHHOU
CKOpPOCTH.

N3mepeHne yCKOpeHHs IpH NPSAMOJIIMHENHOM PABHOYCKOPEHHOM JABMKEHHH I10
HAKJIOHHOU IIJIOCKOCTH.

Hccnenopanue 3aBUCHUMOCTM IIyTM OT BPEMEHM IIPH  PAaBHOYCKOPEHHOM
JBUKEHUM.

N3mepenne yckopeHusi CBOOOIHOrO MajieHus: (PEKOMEHI0BAaHO HUCITOIb30BaHUE
uudpoBoii 1abopatopun).

N3yuenue aBMKEHUS Tena, OpOMIEHHOr0 TOPU30HTAIBHO. [IpoBepka rumnoTessl o
IIPSIMOM MPOMOPLUHOHAIBHON 3aBUCUMOCTHA MEXKY HJAJIbHOCTBIO MOJETA U HAYAJIbHOU
CKOPOCTBIO Tea.

N3ydyenne nABMKEHHSI Tella IO OKPYKHOCTH C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpUOJia OOpaIleHUs] KOHUYECKOTO MAasTHUKAa OT
€ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBoii 3akoH HprotoHa. HMHepumanbHble cucteMmsbl OTCYETA. [IpmHIMN
oTHocuTenbHOCTH ['anmunes. HewnepruanbHble CUCTEMBI OTCUETA (ONMpEIECIECHHE,
IPUMEPBHI).

Macca tena. Cuna. [IpyHIun cynepno3uimu Cuil.

Bropoii 3akoH HproToHa 1151 MatepuaibHON TOYKH.

Tpertuit 3axkoH HproTOHA 111 MaTEPUATBHBIX TOYEK.



3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh T'PABUTAIIMOHHON U MHEPTHOM
MAaccChl.

Cwiia TsbKeCTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO MajJeHUsl OT BBICOTHI HaJl
MOBEPXHOCTHIO TUTAHETHI U OT reorpaduueckoi mupoThl. J(BuxkeHne HEOECHBIX TEN U
ux cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec tema. Bec Tena, aBwkymerocs ¢
YCKOPEHHEM.

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHUs CKOJILKEHHS U CHIIA TPEHUS TOKOS.
Koaddumment tpenns. Cuna COMpOTUBICHUS TP IBIKCHUN TEla B KUIKOCTH WIIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJILHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe gasinenue. Cuna Apxumena.

TexHudyeckre YCTPONUCTBA M TEXHOJIOTUYECKHE TMPOILIECCHhI: TMOIIUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue aBuKeHUs Tel B WHEPIUAIBHBIX M HEMHEPIIMAIBHBIX CHUCTEMaXx
OTCYETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenue nByX IWIMHAPOB WM IIAPOB pPa3HOM MaCChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCHUTEIIbHO HEMHEPIIUATBLHON CUCTEMBI OTCUETA.

CpaBHEeHUE PaBHOACHCTBYIOIIEH MPUIIOKEHHBIX K TEIy CUJl C MPOU3BEACHUEM
Macchl TeJla Ha €ro YCKOPEHHE B MHEPLUUAIBHOW CUCTEME OTCUETA.

PaBeHcTBO cHil, BOSHUKAIOLIUX B PE3yJIbTAaTe B3aUMOJICUCTBUS TEIL.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nadopamopmusvie pabomul, nPAKMUKYM.

N3mepennie paBHOACHCTBYIONIEH CHJI TIPU JIBIDKEHMHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIOTE3bl O HE3aBUCHUMOCTH BpPEMEHHU JBUXEHUS Opycka Mo
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

Uccnenoanne 3aBUCUMOCTH CUJT YOPYTOCTH, BO3HHUKAIONIMX B MPYKUHE H
pPE3UMHOBOM 00pasiie, OT uX JAehopMaIlHH.

N3ydeHne ABUMIKEHHSI CUCTEMBI TE€J, CBA3AHHBIX HUTHIO, NEPEKUHYTOW YEpe3
JErKuit OJIOK.

N3mepenne koddduimenta TpeHHUS IO BEIMYUHE YTIOBOTO KO (HUIIMECHTA
3aBucUMOCTH Fp(N).

UccnenoBanune nBuKeHHs Opycka MO HAKJIOHHOM IMJIOCKOCTH C TMEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenue nBUXKEHUS Tpy3a Ha BaLy C TPEHUEM.



Tema 3. Cmamuxa meépoozo mena.

AGcomoTHo TBEpHoe Teno. IloctynmaTenbHOoe M BpamiaTelibHOE JIBUXKEHUE
TBEPAOro Tejsa. MOMEHT CuiIbl OTHOCUTEIIBHO OCH BpaimieHus. llnedo cusbl.
CrioxeHne Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEIA.

YcroitunBoe, HeyCTOHYMBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuueckue YCTpPOWCTBA U TEXHOJOIMYECKUE IIPOLECCHl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, pelI€TYaThie KOHCTPYKLIMHU.

Jlemoncmpayuu.

Y ci10BUsL paBHOBECHSL.

Buner paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue yciioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPALLIEHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CHIT YIIPYTOCTH.

N3ydenune ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAb OIIOPBI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

Nmnynec MatepuanbHOW TOYKHM, CUCTEMBI MarepuaiabHbIX TOodeK. LleHTp Mmacc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUU LIEHTPa Macc.

Nmnynbece criibl 1 N”3MEHEHUE UMITYJIBCA TETA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

MoMeHT wumIynbCa MaTepHAIBHOW TOYKHM. lIpeacraBieHne o coxpaHEHHUH
MOMEHTAa UMITYJIbCA B IEHTPAJIBHBIX MOJISX.

Pabora cumimbpl Ha MaJloM M Ha KOHEUYHOM IepeMmenieHuu. I'paduyeckoe
pe/ICTaBlIeHne PadOThI CHIIBI.

MoIIHOCTb CHUIIBI.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. Teopema 00 HW3MEHEHHH
KUHETHYECKOW SHEPTUM MATEPUATIBHONU TOUYKHU.

[loreHunanbHple W HeNOTEHUMaNbHbIE Cuibl. [loTeHuManbHass >SHeprus.
[ToTennmanbHas 3Heprus ynpyro nedopmMupoBaHHOW MpykuHbL. [loTeHIMabHAS
SHEprus Tena B ONHOPOAHOM IpaBUTAUMOHHOM mosie. [loTeHnuanbHas sHeprus tena
B TPaBUTAIMOHHOM II0JIE OJHOPOJHOIO Mapa (BHYTpM M BHE Iuapa). Bropas
KOCMMYECKAast CKOPOCTh. TpeThbsi KOCMHUYECKast CKOPOCTb.

CBsi3b pabOTHl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKON SHEpruu
CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenue bepHymm I WOCAUIBHOM JKUAKOCTH KakK CIIEICTBUE 3aKOHA
COXPaHEHHSI MEXaHUYECKON IHEPIUU.

TexHnueckne yCTpOMCTBA U TEXHOJOIMYECKUE IPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KONIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHWE HA KOHbKaX.

Jlemoncmpayuu.



3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

N3mepenre MOIHOCTH CHJIBL.

W3MeHeHue 3Hepruu Tena Mpu COBEPIIEHUH PadOTHI.

B3auMHble mnpeBpamieHHs KUHETUYECKOM W TOTEHLHWAIbHOW JHEPrui IMpHU
JIEUCTBUM HA TEJIO CUJIbI TSYKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTruu NMpu CBOOOTHOM MaJICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomul, npaKkmukKym.

N3mepenne nmnyiibca Tenna no TOpMO3HOMY ITyTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIETH AJIEKTPOMOOMIISI M1 MOIITHOCTH CHUJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccnenoanne coXxpaHeHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHCTBUH.

N3mepenre KNHETHYECKON SHEPTUHU TEJIa IO TOPMO3HOMY ITYTH.

CpaBHEHHME U3MEHEHHS TMOTCHIMAIBHOU IHEPTUU TMPYKUHBI ¢ PabOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CWIBI TPEHUS NPHU ABUKEHUU Tela IO HAKIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MousiekyasipHas pU3MKa U TEPMOJANHAMMKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUUECKOT MeEopUU.

OcCHOBHBIE TOJIOXKEHUSI MOJEKyJsipHO-KHUHeTHdeckot Tteopun (MKT), wux
onbITHOE o0ocHOBaHue. Jnddy3us. bpoyHoBckoe nBUKEeHUE. XapaKTep ABUKEHUS U
B3aMMOJEHCTBUS YaCTHUIl BenecTsa. Monenn cTpoeHust ra3oB, )KUJIKOCTEN U TBEPABIX
Tel U 00OBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojeseil. Macca u pa3Mepsl
mouiekya (atomoB). KonnuectBo Bemectsa. [locTostHHass ABoraapo.

TenoBoe paBHOBecue. TemmepaTypa u crnocoObl €€ wusmepenus. Illkana
temneparyp Llenscus.

Mojgenp HUaeaIbHOIO ra3a B MOJIEKYJAPHO-KMHETUYECKOM TEOPUM: YaCTHUIIbI
rasa ABWKYTCSl XaOTUYECKHU U HE B3aUMOJIEUCTBYIOT APYT C IPYrOM.

l'azoBble 3akoHBl. YpaBHeHue MenpaeneeBa—Kianeitpona. AOcooTHas
temrneparypa (mkana temmnepatyp KenbBuHa). 3akoH [lambrona. M3omporiiecchl B
UJCAIBHOM Ta3e C IOCTOSHHBIM  KOJMYECTBOM  BemlecTBa. [ 'paduueckoe
IpeCTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0Pa, H300apa.

CBsi3p  MEXIy  JaBJICHHEM M CPEAHEHd  KHUHETUYECKOW  JHeprueu
MOCTYINATEIbHOTO TEIJIOBOTO JBMKEHUS MOJEKYJ HJCaNIbHOr0 Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUUYECKOM TEOPUH HJI€aJIbHOTO T'a3a).

CBsi3p aOCONIOTHON TeMImepaTypbl TEPMOIMHAMHUYECKONH CHCTEMBI CO CpeIHei
KUHETHUYECKOU SHEPTUEH MTOCTYIIATEIBHOIO TEMJIOBOTO ABUKEHUS €€ YaCTHII.

TexHu4yeckre YCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTyyeHue HaHOMaTepUasoB.

Jlemoncmpayuu.



Mojenu 1BUKEHUS YaCTHL] BELIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anMchbio peaibHOTO OPOYHOBCKOTO JBUKCHHUS.

Juddy3ust :KUIKOCTEN.

Mogens onsita llTepHa.

[IputsxeHne MOIEKyJI.

Mopenu KpucTaminyeCKuX pemeEToK.

HabGnronenue u vcciieqoBaHue N30IPOLIECCOB.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HUccnegoBanne mpomecca YCTaHOBICHUS TEIUIOBOTO  PaBHOBECUS  IIPHU
TeII000MEeHE MEXKTy TOpsSYeH U XOJIOAHOM BOJOM.

N3ydenne wu30TEpMUYECKOTO TIporiecca (PEKOMEHIOBAHO HCIOJIb30BAHUE
uudpoBoii 1abopatopun).

N3yuyenne n30xXopHOTO mpoiecca.

N3ydenune nzobapHOTO IMpoIiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM st
TEPMOJIMHAMHUYECKOW CHCTEMbl. BHemHue u BHyTpeHHHE mapamerpshl. llapameTpsl
TEPMOJIMHAMHUYECKOW CUCTEMBI KAK CPEJHUE 3HAYCHMS BEIWYMH, ONKCBIBAIOIIUX €€
COCTOSIHUE Ha MHUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hauaio  tepmoamHamuku.  CaMONpOU3BOJIBHASA  pellaKkcaius
TEPMOIMHAMHYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mojenp uaeanbHOro ra3a B TEPMOJMHAMUKE — CUCTEMA YPABHEHUN: YPABHEHHUE
MenneneeBa—KnamneipoHa ¥ BBIPAKEHUE Uil BHYTPEHHEW DJHEPrUH. Y CIOBUS
NPUMEHUMOCTH OTOM  MOJEIW: HHU3KAas KOHLEHTpalys 4YacTUIl, BbICOKHE
TeMneparypbl. BelpaxkeHue i BHYTPEHHEW SHEPrUUd OJHOATOMHOTO HJICATbHOIO
rasa.

KBazucratnueckre u HECTATUYECKUE ITPOLIECCHI.

DOnemeHTapHasi pabora B TepMoAuHamuke. Beruncienue paboTel mo rpaduky
rporecca Ha pV-auarpamme.

Termonepenaua  kak  cmoco® — WM3MEHEHUS]  BHYTPEHHEW  DHEPruu
TEPMOJIMHAMUYECKOW  cHCTeMbl  0e3  coBepiieHust  pabotel.  KonBekmws,
TEIUIONPOBOJIHOCTD, U3JIyUYCHHE.

KomnuectBo rtemnmotel.  TemnoémkocTh Tenma.  YaelbHas W MOJSIpHasd
TEIUIOEMKOCTU BeEIleCTBA. YpaBHeHUEe Maiiepa. YaenbHas TEIioTa CropaHus
TormBa. Pacu€r konmMuecTBa TEMIOTHI mpu Teruonepenade. llonstue 00
aauabaTHOM IIpoIIecce.

[TepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHHss sHeprus. KoinuecTBo TEMIOTHI U
paboTa Kak Mephl U3MEHEHUSI BHYTPEHHEH YHEPTUHU TEPMOIUHAMUYCCKON CUCTEMBI.



BTopoii 3aKk0H TEpMOJMHAMUKHU JIJI1 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOAUHAMHYECKONM CHUCTEMBI IMPOXOJIUT E€AUHCTBEHHAs
aguabaTta. AOGCONIOTHAS TeMIIepaTypa.

BTopo# 3akOH TEPMOIMHAMUKH Il HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepenaTh TEIJIOTY OT O0Jiee XOJOIHOTO Teja K Oosee HarpeToMy 0e3 KOMIEHCAlUU
(Knaysuyc). HeobpaTuMoCTh IpUPOIHBIX HMPOIECCOB.

[Tpunnune! aecTBus TermioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.

DKOJIOTUYECKHE ACMEKThl HCIOJIb30BaHMS TEIUIOBBIX JBUTaTeneil. TersoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEBI.

TexHu4yeckre yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCH: XOJOAWIbHUK,
KOHJIUIIMOHEP, AW3CIbHBIA W KapOIOpaTOPHBINM JBUTATENM, IapoBas TypOWHa,
MOJYyYEHUE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJOB C
UCIIOIb30BAaHUEM TEIJIOBOIO HACOCa, YTHIM3alUs OMOOPraHWYECKOro TOIUIMBA IS
BBIPAOOTKHU «TETUIOBON» U JIEKTPOIHEPTHH.

Jemoncmpayuu.

N3meHnenune TemmepaTypsl py auadaTUueCKoM pacIIMPEHUH.

Bo3sngymnoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHHS] BHYTPEHHEH SHEPTHH.

NccnenoBanue annabaTHOTO Ipoliecca.

KomrnbroTepHbie MOAEIN TEIUIOBBIX JBUTATEICH.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annadbaTHOTO IpolLecca.

N3yyeHne B3aUMOCBS3U DJHEPrUM MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBUSL U
TEMIIEPATYPbI KUTIEHUS AKUJTKOCTEH.

Tema 3. Acpecammniie cocmoanus eéewyecmea. Pazoevie nepexoowvl.

[Tapoo6pazoBanue u KoHAeHcalus. Mcnapenre u kunenue. Y nenpHas TEIioTa
napooOpa3oBaHUs.

Hacepimiennbie 1 HeHachIEHHbIE Tapbl. KauecTBEHHAs! 3aBUCUMOCTD TIJIOTHOCTH
U JIaBJICHUS HACHIIIEHHOTO Iapa OT TeMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BEMa
HACBIIIEHHOTO Iapa. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JJABJIICHUS B dKUJKOCTH.

BnaxxnocTs Bo3yxa. AGCONIOTHASI U OTHOCUTEIIbHAS BIa>KHOCTb.

TBépnoe tenmo. Kpucrammueckue u amopdHble Tena. AHU30TPONHS CBONCTB
KpuctaymioB. IlnmaBimeHne W Kpuctammsanusa. YOenbHas TEIUIOTa IIJIABJICHMS.
CyOaumarms.

Hedopmanuu tBEpaOro Tena. Pactskenue u cxarue. Cnur. Monyns FOnra.
[Ipenen ynpyrux nedopmanuii.



TeroBoe pacmmpeHue XUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEIHOE
pacuipenre. AHTapMOHU3M TEIJIOBBIX KOJIEOAHWW YaCTHIl BEIECTBA KaK MPUYUHA
TEIJIOBOTO pacUIMpeHus TeJl (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBaHue 3HEPTUH B (PAa30BBIX MEPEXOIAX.

YpaBHEHHUE TEITIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHe. Kod(pGUIUEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsapusie sBnenus. JaBneHue noa UCKpUBIEHHONM MOBEPXHOCTHIO KUAKOCTH.
®opmyia Jlarmuiaca.

TexHu4yeckre yCTpoMCTBA U TEXHOJOTHYECKHE MPOLECCHI: KUIAKUE KPUCTAIUIBL,
COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpayuu.

TeruioBoe pacimpeHue.

CBOJlCTBa HACBILICHHBIX TTAPOB.

Kunenune. Kunenue npy noHM>XEHHOM J1aBJICHUMU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnBbITHI C MBUIBHBIMU TUIEHKAMM.

CmauuBaHue.

Kanumnsapusle siBneHus.

Moenn HeHBIOTOHOBCKOM JKUJIKOCTH.

CriocoObl U3MEpEHUs BIaKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunbr neopmaniuii.

Ha6nronenue mansix nedopmarui.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEM.

N3mepenue yaenbHON TENI0ThI IUIABICHUS JIb/A.

N3ydeHue CBOMCTB HACHIIIEHHBIX MTAPOB.

N3mepenue aOCOMIOTHOM BII@XXHOCTH BO3AyXa M OIIGHKAa MAacChl IMapoB B
IIOMELICHUH.

N3mepenne ko3P duiineHTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenune monynsa FOunra.

UccnepoBanne  3aBUCHUMOCTH  AedOpMalMM  pPE3UMHOBOrOo  oOpasma  oOT
IIPUIIOKEHHON K HEMY CHIJIBI.

Paznen 4. DinekTpoguHaMuKa.

Tema 1. dnekmpuueckoe noie.

OneKkTpu3aums Tel U €€ MPOSBICHHs. OJEKTpUYecKni 3apsan. [[Ba Buna
JNEKTPUYECKUX  3apsnoB. IIpOBOAHMKHM, JOMAJIEKTPUKM U IOJYIPOBOJIHHKHU.
DneMeHTapHbIN 3JEKTPUUECKUI 3aps/l. 3aKOH COXPAaHEHHUs dJEKTPUIECKOTO 3aps/a.

B3aumoneiictBue 3apsaoB. Toueunsie 3apsanpl. 3akoH Kynona.

DnekTpudeckoe nose. Ero neicTere Ha 3JIEKTPUYECKUAE 3apsbl.



Hampsox€anocts  snexktpudeckoro  modst.  [IpoOGueiit  3apsn.  Jlunuwm
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO 1oJs. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIMaNBbHOCTh AIEKTPOCTATUYECKOTO TOJsl. Pa3HOCT NOTEHUHAIOB H
HanpspkeHue. [loTeHnmanpHas dHeprus 3apsaa B JJIEKTPOCTATHYECKOM  IIOJIE.
[ToTrennman anekTpocTaTudeckoro nois. CBs3b HANPsHKEHHOCTH MOJS U Pa3HOCTH
MOTEHIIMAJIOB JUI  3JEKTPOCTAaTUYECKOro Tmoyisi (Kak OJIHOPOJHOTO, TaK M
HEOJIHOPOIHOTO).

[IprHIMI Cynepno3uLInN dIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsima. I[lome paBHOMepHO 3apspkeHHOW cdepnl. [lome
pPaBHOMEPHO 3apsDKEHHOro 1o o0béMy miapa. Ilome paBHOMEpPHO 3apsKEHHOM
OECKOHEYHOW TIIOCKOCTH. KapTWHBI JMHUN HampsHKEHHOCTH JTUX TOJeH u
SKBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHMKH B DIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsI0B.

JIMDNEKTPUKHU B DJIEKTPOCTATUYECKOM ITouie. [{uanexkrpryeckas npoOHUIAEMOCTD
BEILIECTBA.

Konnencatop. DneKTpoEMKOCTh KOHAEHCATOPa. IDJIEKTPOEMKOCThH IIJIOCKOIO
KOHJICHCATOpa.

[TapannensHOE CcoenMHEHUE KOHIEHCATOpoB. IlociemoBaTenbHOE COeAMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHIEHCATopa.

JIBM)KEHME 3apsSyKEHHOM YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUYECKOM TOJIE.

TexHUuecKrue YyCTpOHMCTBA M TEXHOJIOTUYECKHUE IIPOLIECCHI: DIIEKTPOCKOII,
ANEKTPOMETP,  BJEKTPOCTaTHYECKas  3al[uTa, 3a3€MJIEHUE DIJIEKTPOIPHUOOPOB,
KOHJIEHCATOpHI, reHepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U NMPUHLUII IEUCTBUSA DJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIEeKTpUYECKOE MOJIE ABYX 3APSKEHHBIX IJIACTUH.

Mogaenb anekTpoctatudeckoro reueparopa (Bau ge I'paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

Y CTpONCTBO 1 IEUCTBHE KOHJIEHCATOPA IMTOCTOAHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTHU IJIIOCKOT0 KOHAEHCATOPa OT IIOLIAAU TUIACTHH,
PACCTOSIHUSI MEXKJly HUMU U TADJICKTPUUYECKON ITPOHULIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apsKEHHOTO KOHJIEHCATopa.

3apsiaKa 1 pa3psKa KOHIEHCATOpA YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

OueHka cuil B3auMOJICHCTBUS 3apsKEHHBIX TEJL.

HaGnronenue mpeBpallleHus SHEPTUH 3apsDKEHHOTO0 KOHJIEHCATOpa B DHEPTHUI0
U3JIyYEHUSI CBETOIMO/IA.

N3ydenune npoTekaHus TOKa B LENH, COAEPKAIIEH KOHIECHCATOP.



Pacnpenenenrie pa3HOCTH MOTEHUHAIIOB (HAMIPSYKEHUSI) TIPU MOCIEI0BATEILHOM
COEMHEHNH KOHJIEHCATOPOB.

Uccnenosanue pa3psija KOHIEHCATOpA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwliit 3.1eKmMpuiecKuil mox.

Cuia toka. [locTosiHHBIN TOK.

VYcnoBust CylIEeCTBOBaHUS IOCTOSHHOTO 3JIEKTPUYECKOrO0 TokKa. McTouHuku
toka. Hanpspxenne U u DJIC €.

3akoH OMa JiJ1g ydacTKa Ieu.

DJIEKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh COIMPOTUBIIEHUSI OJHOPOIHOIO
IPOBOJHUKA OT €ro MJIWHBl W IUIOIIAJH T[ONEPEYHOrO0 CEUEHHS. Y AENbHOE
CONPOTHUBJICHUE BEILIECTRA.

[TocnenoBaTenbHOE, MNapajUiebHOE, CMENIAHHOE COEAMHEHHE MPOBOJAHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux 1eneit. [Ipasmmna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akon [xoyns—JIenna.

MOITHOCTh DJIGKTPUYECKOTO0 TOKa. TersioBas MOIIHOCTb, BbIAC/seMas Ha
pe3ucTope.

OJIC u BHYTpEeHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma aJisi MOJHOU
(3aMKHYTOI) 3JEKTpHUYEeCKOM 1enu. MONIHOCTh UCTOYHMKA Toka. KopoTrkoe
3aMbIKaHHE.

Konnencarop B 11enu moCTOSTHHOTO TOKA.

TexHu4yeckrue YCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI:  aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3MepeHne cuitbl TOKa U HAPSHKEHUSL.

Uccnenosanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSIKEHUS I PE3UCTOPA, JIAMITBI
HaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh CONPOTHUBJICHUS UWJIWHJIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TTONIEPEYHOI0 CEUYEHHS U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMPOTHUBJICHUS MPU MOCTOSHHOM
HaIPSKCHUH.

[Ipsamoe n3mepenue DJC. KopoTkoe 3aMbIkaHUE ralibBAHUYECKOTO JIEMEHTA U
OIICHKAa BHYTPEHHET0 CONMPOTUBIICHHUS.

CrnocoObI coenMHEHUsT UCTOYHUKOB ToKa, DJIC GaTapei.

UccnenoBanne pa3HOCTH MOTEHIMAIOB MEXK]Y MOJIOCAMU HUCTOYHHMKA TOKA OT
CHUJIBI TOKA B IETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomsl, nPAKmMuKym.

HccnenoBanne CMEMAaHHOTO COEIMHEHUS! PE3UCTOPOB.

N3MmepeHne yaenbHOro CONpOTUBIIEHUS IPOBOJHUKOB.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKa OT HANpPSDKCHUS JUISL  JIAMITBI
HaKaJIMBaHUS.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETPA).



N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBJICHUSI HCTOUHHUKA TOKA.

Uccnenosanue 3aBucumoct J/]C ralbBaHUUECKOT0 3JIEMEHTA OT BPEMEHU NIPU
KOPOTKOM 3aMbIKAHUH.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY IOJOCAMU MCTOYHHMKA TOKA OT
CWJIBI TOKA B LIEIIH.

HccenenoBanue 3aBUCUMOCTH IOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3iuuHbix cpeoax.

DnekTpuyeckas  MHPOBOAMMOCTb  PA3JMYHBIX  BEUIECTB.  DJIEKTPOHHAas
IPOBOJUMOCTh TBEPIBIX METAIOB. 3aBUCUMOCTb CONPOTUBIIEHHS METAUIOB OT
Temrneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOWCTBA JIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKH. CobOcTBeHHas " IIpUMeECHast MIPOBOJIUMOCTh
NOJynpoBOIHUKOB. CBoiicTBa p—n-niepexoa. [1oaynpoBogHHKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. OJIEKTPOIUTHYECKAs JAMCCOLAALIMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIN3a.

DIIEKTPUYECKUN TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTEIbHBIN pa3psI.
Paznuunbie THUIIBI cCaMOCTOSITENBLHOTO pa3psaa. Monnus. [Inazma.

TexHHuuecKrue yCTpOMCTBA M MPAKTHYECKOE NPHUMEHEHHE: Tra3opa3psiaHble
JaMIbl, 3JEKTPOHHO-ITy4yeBass TpyOKa, HOJIYIPOBOJHUKOBBIE HPUOOPBL: AHOJ,
TpaH3ucTop, HOTOIMOMA, CBETOAMOI, rajJbBaHNKa, pa@UHUPOBAHUE MEIM, BHIILJIABKa
AITIOMUHUS, DIEKTPOHHAS MUKPOCKOITHS.

Jlemoncmpayuu.

3aBUCUMOCTH CONPOTHUBIIEHHS METAJIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3IEKTPOITUTOB.

3akoHsblI asekTposnza Papanes.

NckpoBoit paspsa M IpOBOJAUMOCTb BO3yXa.

CpaBHeHHE MPOBOJAMMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OnHOCTOPOHHSIS MPOBOAMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Habmronenue anexrposusa.

N3mepeHnne 3apsaa 0OTHOBAIEHTHOTO HOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS  TEPMOpPE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU ITUOAA.

Du3uYeCKU NPAKTUKYM.

Crioco0bl u3MepeHus: (PU3NUEeCKUX BETUYHUH C HCIIOJIb30BAHUEM aHAJIOTOBBIX H
IU(PPOBBIX H3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCHUTENIbHBIE TOTPEIIHOCTH M3MEpPEHUN (U3MYECKUX BEIUYUH.
O1ieHKa rpaHull MOTPEITHOCTEM.



[IpoBeneHne  KOCBEHHBIX  M3MEPEHUM,  HCCIEHOBAHUM  3aBUCHUMOCTEU
(u3nyecKkux BEJIWYMH, IPOBEPKAa MPENJIOKEHHBIX THUIOTE3 (BBIOOp M3 padoT,
OMMCAHHBIX B TEMAaTUYECKHUX pa3jiesiax «YUeHUUYEeCKUN dKCIEPUMEHT, J1a00paTopHbIe
pabOThI, MPAKTHKYM).

MeknpeaMeTHbIE CBSI3H.

N3yyenue kypca ¢puzuku yriiyoaéHHoro ypoBHs B 10 kijacce oCyIIecTBIsSETCs C
y4ETOM COACPKATENBHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMd MAaTE€MaTHKH,
OMOJIOTUU, XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO0008 HAYYHO20
no3HanuA: SBICHUE, HAY4YHBIA (akT, TUMore3a, (QuU3nyeckas BEIUYHMHA, 3aKOH,
Teopusi, HaOJIOJEHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I pOBas 1a00paTOPHs.

Mamemamuxka: perieHue cucteMbl ypaBHeHui. JInneitnas ¢pynkuus, napadoda,
runepbona, Ux rpapuKkd U CBoicTBa. TpuroHomeTrpuyeckue (QGYHKIMH: CHHYC,
KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOKIAECTBO. BEKTOPHI
Y UX IIPOCKLUN HA OCU KOOPAMHAT, CJI0KEHHE BEKTOPOB.

Buonozua: mexanuueckoe ABWKEHHE B KUBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH JKMBBIX OPraHMW3MOB, TEIJIOBOE 3arpsi3HEHHUE OKPY’KAIOIIEH Cpelibl,
yTUiau3anus OHOOPraHMYeCKOro TOIUIMBA s BBIPAOOTKH  «TEIUIOBOW» H
AIIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSIKEHUE M KalWUIAPHBIE SBJICHUS B IIPUPOJE,
AIIEKTPUYECKHUE SBIICHUS B )KUBOM IIPUPOJE.

Xumua: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJIApHAs Macca, IOJy4YeHHE HAHOMAaTepHalloB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEJ, XKUAKOCTEN M ra3oB, >KHJKHE KPUCTAJUIbI, 3JEKTPUUYECKHUE CBOWCTBA
METAJUIOB,  JJEKTPOJIMTHYECKAs]  JUCCOLMAlMs,  TalbBaHUKA,  DJIEKTPOHHAas
MUKPOCKOIHS.

TI'eocpagpua: BnaxuocTb BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozusa: tnpeoOpa3oBaHHE [BUKEHHN C HCIOIb30BAaHHEM MEXaHU3MOB,
Y4€T CYyXOro M XKUJKOTO TPEHUS B TEXHHUKE, CTATUYECKUE KOHCTPYKINHU (KPOHUITEMH,
peméryarble KOHCTPYKIMM), HCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS MEXAHUKU B
TE€XHUKE (TUPOCKOI, BOAOMET U JPYTHUE), IBUraTEIb BHYTPEHHETO CTOpPaHUs, MapoBas
TypOuHa, OBITOBOM  XOJOJWJBHUK, KOHJULIMOHEpP, TEXHOJIOTUU MOJYyYEHHUS
COBPEMEHHBIX MAaTEpPHAIIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOI'MH,
AJIEKTPOCTATUYECKasl 3allUTa, 3a3€MJICHHUE JJIEKTpONpHOOpOB, Trazopas3psiHbIe
JaMIIbl, OJTYIIPOBOJHUKOBBIE TPUOOPHI, FraJIbBAHUKA.

11 KJIACC
Paznen 4. JiaekTpoguHaMuKa.
Tema 4. Maznummnoe nosne.



B3auMopencTBrE MOCTOSIHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHutHoe
nosie. Bektop MarHuTHON MHAYKUMU. [IpuHUIMN Cyneprno3ulMi MarHUTHBIX TOJEH.
JIMHMY MarHUTHOW WHIYKLIHH.

MaruutHoe mojie MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKA U
KpyroBoro Butka). OneIT Jpcrena.

Cunia Amniepa, €€ HarpaBJIEHUE U MOJ1YJIb.

Cuia JlopeHua, €€ HanpaBJ€HUE U MOIYJb. [[BU)KEHHUE 3apsKEHHON YaCTUIIbI B
OJIHOPOJHOM MarHuTHOM mosie. Pabota cuiibl Jlopenia.

MaruautHOoe nose B BemecTse. DeppoMarHeTrky, rnapa- U IMaMarHeTUKHU.

TexHuueckne yCTPOMCTBA M TEXHOJOTHMYECKUE MPOLECChl: MNPUMEHEHUE
MOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JIEKTPOJBUTATENb
Axo0u, yCKOPUTEIU JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

KapTtuna nuHui MHIYKIIMUA MAarHUTHOTO MOJIS MOJI0OCOBOTO U MOAKOBOOOPA3HOTO
MOCTOSIHHBIX MarHuTOB.

KapTtuHa nuHuii MarHUTHON MHIYKIUU MOJIS JJIMHHOTO IPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJBLIEBOT'O MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

HaGnronenue ABMm>XeHUs MydyKa 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI nEeHCTBUS SJIEKTPOU3MEPUTEIHHOTO TPUOOPA MArHUTOAIEKTPUUECKOM
CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJISL TIOCTOSIHHBIX MAarHUTOB.

NccnenoBanue cBOMCTB eppOMarHETHKOB.

HccnenoBanue AelcTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

N3mepenue cuibl Amrepa.

N3ydenune 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MAarHUTHOW MHAYKIIMY Ha OCHOBE U3MEPEHHUSI CHIIbI AMIIEpA.

Tema 5. Inekmpomazcnumnan UuHOYKYUAL.

SBneHHEe  DNEKTPOMAarHWTHOM MHAYKOMHM. IlOTOK BEKTOpa  MAarHUTHOU
uaaykuuu. OJIC wHAaykumu. 3aKoH HSIIEKTPOMArHUTHON wuHAykuuu @Dapajes.
Buxpesoe anekrpuueckoe nozie. Toku Pyxo.

OJ1C uHAYyKIHMK B TPOBOJIHUKE, JBHKYLIEMCS B OTHOPOJHOM MarHUTHOM ITOJIE.

[Ipasuio Jlenua.

NupyktuBHOCTh. KaTymika WHIYKTUBHOCTM B LENU IOCTOSIHHOTO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHIYKIUU.

DHeprvst MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.



TexHu4Yeckre yCTpOUCTBA U TEXHOJIOTHUECKUE MPOLIECCHl: MHAYKIIMOHHAS T1€Yb,
COJICHOM/I, 3allIuTa OT JIEKTPU3ALNUH TEJI IPU JBUKEHUU B MATHUTHOM I10J1€ 3EMIIH.

Jemoncmpayuu.

HaOnronenue siBeHus 3JIEKTPOMArHUTHON UHYKIIUH.

Uccnenosanne 3aBucumoctd IDJIC UMHAYKUMH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

[IpaBuno Jlenna.

[Tanenuie MmarauTa B aJlOMUHHUEBOM (MEIHOM) TpyOe.

SBneHue cCaMOMHAYKIUU.

Uccnenosanne 3aBucumoctd I/IC caMOMHAYKIMHU OT CKOPOCTH M3MEHEHUS
CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHTYKIIUH.

Ornpenenenre UHIYKIIMU BUXPEBOTO MArHUTHOTO TOJISI.

UccnenoBanue sSiBIEHUS] CAMOUHIYKIIHUH.

COopka Mo1eTu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpnes S. KosieOanust M BOJTHBI.

Tema 1. Mexanuueckue xoneodanus.

Konebarenbnas cucrema. CBOOOIHBIE KOJICOAHUS.

Mapmonnyeckue konebanua. KuHemMartnueckoe M JMHAMHYECKOE OIHMCAHHE.
DHepreTUueckoe ONMHUCAHME (3aKOH COXPAaHEHUsS MEXaHWYeCcKoW sHepruu). BriBoa
JTUHAMHYECKOTO0 OINMUCAHMS TAPMOHHUUYECKUX KOJICOAHUN U3 HUX DHEPreTHUYECKOTro U
KMHEMATUYECKOTO OMUCAHUS.

Amvmutyna u ¢daza konebanuwil. CBs3b aMIUTUTYIbI KOJIEOAHM HCXOIHOU
BEJIMYHMHBI C aMIUTUTYJIaMU KOJIeOaHUi €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon wu wyactota kojeOanuid. Ilepron MasbIX CBOOOJHBIX KoJeOaHUM
MareMaTU4eckoro MmasTtHuka. llepuon CBOOOJHBIX KOJEOAHUN MPY>KUHHOTO
MasTHHKA.

[Tonsitue o 3aryxaronux kKosneOaHusx. BoiHyxaeHHble KonebaHusi. Pe3onanc.
Pe3zonancHas kpuBasg. BrusHue 3aTyXaHWsi Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOAHMS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHMUECKHE MPOLECCHhl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHBIC HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBHKECHHUSL.

Habnronenue He3aBUCUMOCTH TEepUOJa MaJlbIX KOJeOaHWUW rpy3a Ha HUTU OT
aAMILTATYIBL.

UccnenoBanue 3aTyxarwmux KoieOaHU W 3aBUCUMOCTH IMEPUOIAa CBOOOIHBIX
KOJI€0aHMI OT COMPOTUBIICHUSI.

UccnepoBanne KkojebOaHUM Trpy3a Ha MACCUBHOM TIPYXUHE C  LEJBIO
dbopMupoBaHus MPeICTaBICHUN 00 UI€AIbHOM MOJIENU MIPY>KMHHOTO MasiTHUKA.



3aK0H COXpAaHEHHS PHEPTUH MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

NccnenoBanue BRIHYKICHHBIX KOJICOAHUM.

Habmronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

N3mepenne mnepuoga CBOOOTHBIX KOJEOAHWUN HUTSHOTO W MPYKUHHOTO
MasTHUKOB.

N3yuenune 3aK0HOB JIBUKEHUS TeJla B X0/ KojeOaHuil Ha yIpyrom mojBece.

N3ydenune nBU)EHUSI HUTSHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPrUun B MPY>KUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTY/ bl 3aTyXaIOIIMX KOJICOAHMIA.

NccnenoBanue BRIHYKICHHBIX KOJICOAHUIM.

Tema 2. dnekmpomazcnumnuple KoneOAHUA.

Konebarenbupiii  koHTYp. CBOOOJHBIC SJIEKTPOMArHUTHBIE KOJICOAHUS B
uaeaIbHOM Kosie0aTeabHOM KoHType. Dopmyia ToMcona. CBsA3b aMILTUTYIBI 3apsiia
KOHJICHCATOpa C aMIUTUTY/ION CHIIBI TOKa B KOJieOaTeTbHOM KOHTYpE.

3aK0H COXpAaHEHHS YHEPTUH B UACATHHOM KOJeOaTeIbHOM KOHTYPE.

3aTyxarolme AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
ANIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemeHnHbli TOK. MOIIHOCTE NEPEMEHHOIO TOKAa. AMIUIMTYJHOE U
JEUCTBYIOIIEE 3HAUYCHHWE CHUJIBI TOKAa M HANpsDKEHUS TPH  pa3indHoON  (dopme
3aBUCHUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHMU.

CuHyconIanbpHbIA TNEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCAaTOp M KaTyllKa
WHIYKTUBHOCTH B ILENU CUHYCOMJAIBHOTO IEPEMEHHOTO TOKA. Pe30HAHC TOKOB.
Pe3onanc HanpsikxeHui.

Uneansubiii  Tpanchopmarop. [IpousBoacTBo, mepegaya u  moTpedlieHHe
3JIEKTPUYECKON IHEPTIUU.

OKOJIOTUYECKUE PHUCKM TIPU NPOU3BOACTBE 3JeKTpodHepruu. KynbTypa
VICIIOJIB30BAHUS 3JIEKTPOIHEPIUU B TOBCETHEBHOM KU3HMU.

TexHuueckre YCTPOWCTBA M TEXHOJOTMYECKUE ITPOLECCHI: AICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeaay.

Jemoncmpayuu.

CB0OOOAHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOTHI CBOOOJIHBIX KOJEOAHWI OT MHAYKTHBHOCTH U E€MKOCTHU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIM.

I'eneparop He3aTyXalOIIKX JIEKTPOMArHUTHBIX KOJIEOAHUM.

Monenb 3JIEKTpOMarHuTHOTO FeHepaTopa.

BriHyX/I€HHBIE CHHYCOUIATBbHBIE KOJICOaHUSI.

Pe3ucrop, kaTynika MHIYKTUBHOCTH U KOHAEHCATOP B LIENU IIEPEMEHHOTO TOKA.

Pe3onanc 1npu MmocnenoBaTENbHOM — COEAMHEHWHM  PE3UCTOPA, KaTyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.



Y cTpolicTBO M IPUHITUI ICUCTBUS TpaHchopmaTopa.

Mogenb IMHUY 3JIEKTPOIEPEAAUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

Nzyuenne tpanchopmaropa.

HccnenoBanne IMEPEMEHHOIO TOKa Yepe3 IOCIEN0BATEIbHO COCAUHEHHBIE
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOUHUKOB CBETA B LIENTM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaZHUMHbLE G0JIHbI.

MexaHuueckue BOJHBI, YCJIOBHS UX pacnpocTpaHeHus. llomepeunsle wu
IPOJOJbHBIE BOJIHBL. llepuoa, CKOpOCTh pacnpoCTpaHEHUsT W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJH: OTpaXeHHe, MpelioMJIeHUe, UHTephepeHIus Hu
nudpaxius.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BoicoTa ToHa. TemOp 3ByKa.

[IIyMOBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. YCIIOBUSl M3Jy4EHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPAXXEHUE, MPEIOMIICHHE, MOISpU3aLus,
uHTEpPEepeHIHs U Tudpakius.

[IIkana >IE€KTPOMArHUTHBIX BOJIH. [[pUMEHEHHE SJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHMIIBI pagUoOCBA3Y U TelleBUACHUA. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/ibl.

TexHHuuecKue yCTpPOWCTBA M IPAKTUYECKOE MPUMEHEHUE: MY3bIKalbHbIC
UHCTPYMEHTHI, pajap, paauoNpuéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu.

OO0pazoBaHue U pacpOCTPAaHEHHUE MOTEPEUYHBIX M IIPOJAOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

HaGnronenue orpakeHus: U NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habnronenue unteppepeHunn u 1udpakiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenue cBsi3M IPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIUTYJIOH H
4acTOTOM KOJeOaHU.

HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE, IPEIOMIICHHE,
nosspusanys, tudpaxius, THTEpPEpeHIHs.

Oo6HapyxeHue nHHPAKPaACHOTO U YIbTPahUOIETOBOTO U3ITYUSHHI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3ydenue napaMeTpoB 3ByKOBOW BOJIHBI.



N3ydenune pacupocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeiHOE paclpoCTpaHEHUE CBETa B OAHOpPOAHOM cpexe. Jlyu csera.
To4euyHbIN UICTOYHHK CBETA.

OTtpaxenue cBera. 3aKOHbI OTpakeHUs cBera. llocTpoenue m3o00pakeHUil B
iockoM 3epkaie. Cepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPENIOMIIEHUSI CBETAa. AOCOJIOTHBIA MOKa3aTellb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTenb npesioMieHus. [[oCTOSHCTBO 4acTOThI
CBETA U COOTHOIIEHHUE JUIMH BOJIH IIPH NEPEX0JIE MOHOXPOMATHYECKOTO CBETA Yepe3
IPAaHUILy pas3zena IByX ONTUYECKUX CPeNl.

Xon mydeii B nmpusme. Jlucniepcus cBera. CioxkHbIN cocTaB 6enoro ceera. L{Ber.

[TonHoe BHyTpeHHEE oOTpaxkeHue. [IpenenpHbIl yroy MOJHOTO BHYTPEHHETO
OTPAKEHMUS.

Cobuparomnye u pacceuaromye JuH3bl. ToHkas nuH3a. DOKYyCHOE pacCTOsSHUE
U ONTHUYECKass CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTH (POKYCHOTO PAacCTOSHUSI TOHKOMU
chepudecKkoil IMH3bI OT €€ TEOMETPUM U OTHOCUTEIILHOTO MTOKa3aTelis MPEIOMIICHUSI.

dopMyia TOHKOM JIMH3BL. Y BEIIMYECHUE, JaBAEMOE JIMH30M.

Xon ny4a, IPOLIEANIErO JIMH3Y IOJA INPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontuueckoir ocu. IlocTpoenne wu300pakeHU TOYKM H OTpe3Ka MpsSIMOM B
COOMPAOIIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHocTh. [11a3 kak onTudeckas
cUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

Bonnogas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HAOJIIOICHUS] MAKCUMYMOB M1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JIBYX
KOT€PEHTHBIX UCTOYHUKOB. [IprMepsl Ki1accuyecKux MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cera. Judpakunonnas pemérka. Y ciioBue HaOMIOACHUS TTaBHbBIX
MaKkCHUMyMOB TpU TaJ€HUH MOHOXPOMATHUECKOrO CBeTa Ha JIU(PaKUUOHHYIO
pPELIETKY.

[Tonspuzanus ceera.

TexHUueckrue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIIa,
NEPUCKOMN, (QoToamnmnapar, MHKPOCKON, MPOEKIHOHHBIN anmnapar, MPOCBETICHHUE
OTITHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

Hccnenoanne npeioMIIeHHsI CBETA.

Habnronenue noqHoOro BHyTpEHHEr0 OTpakeHusl. MoJienb CBETOBOIA.

Hccenenoanne Xo1a CBETOBBIX IYYKOB YE€PE3 IIOCKONAPAIIIETBHYIO IUIACTHHY
U IPU3MY.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mopenu MUKpOCKoma, TEJIECKOIA.



Habmronenune natepdepeHInm cBera.

Habmronenne 1iBETOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

N3yuenue auppakinOHHON pEMIETKH.

HaGnronenue nudpakiinoHHOTO CIEKTpa.

HabGnronenue nucnepcuu cBera.

HaGnronenue nosnsipuzaiuu cBeTa.

[IpumeHeHue MONSTPOUIOB JIJISl U3YUCHHS] MEXaHUUYECKUX HAIPSKEHUH.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

N3MepeHue nokazaresis nperoMIeHUs CTEKIIa.

NccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSTHUS OT BElIecTBa (Ha pUMepe
KUJIKUX JIUH3).

N3mepenrie POKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyuyenue n300pa’keHrs B CHCTEME U3 IUIOCKOIO 3€pKaja U JUH3bI.

[Tomyuyenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONUYECKUX CUCTEM.

HaGnronenue nudpakuuu, THTEpPEPEHLMH U MOISPU3ALUN CBETA.

N3ydenue noysipu3anny CBETa, OTPAKEHHOTO OT IMIOBEPXHOCTU JUIJIEKTPUKA.

N3yuenune naTepdepeHINm JIa3epHOTO N3IIYYCHHS Ha IBYX IIEIISX.

Habmronenune aucnepcun.

HabGnronenue u vccnenoBanue AUGPaKIMOHHOTO CIEKTpa.

HN3mepenune IMHbI CBETOBOU BOJIHBI.

[Tomyuyenue crekTpa HM3Iy4YEHUS CBETOAMONA MPU MOMOIIM JAUPPAKITNOHHON
PELIETKMU.

Paznen 6. OcHOBBI cIeNUAIbHON TEOPUH OTHOCUTEIHLHOCTH.

I'paHuLBl IPUMEHUMOCTH KJIACCUYECKOM MexaHUKHU. IlocTyarsl crienuaibHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBall. [IpeoOpazoBanus Jlopenua. ¥YcnoBue
OPUYUHHOCTU. OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U
COKpAIECHUE JIJTUHBI.

DHEpPrus U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsI3p Macchl C DHEPrUEW M UMITYJIBCOM PEIATUBUCTCKOW YAaCTHUIBl. DHEPIrus
TIOKOSI.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMYECKHME MPOLECCHl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEH 3aPSIKEHHBIX YACTULL.

YueHnueckuit SKCIEPUMEHT, J1a00OpaTOpPHBIC pabOThI, MPAKTUKYM.

OmnpeneneHre UMITYIbCA U SHEPTUHN PEIATUBUCTCKUX YacTHI] (TI0 oTorpadusm
TPEKOB 3aPSKEHHBIX YACTHUI] B MATHUTHOM MOJIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.



PaBHOBecHOE TerioBOE W3Ny4YeHHE (M3IIydeHHEe aOCONIOTHO YEPHOrO Teja).
3akoH cMemienus Buna. I'unoresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®otoaddexr. Onbitet A. I'. CroneroBa. 3akonsl (pororddekra. YpaBHeHUE
Oiinmrerina s oroaddexra. «Kpacnas rpanuma» Gorodddekra.

JlaBieHue cBeTa (B 4aCTHOCTH, JIaBJICHUE CBETA Ha a0COJIIOTHO MOTJIOMIAOIIYIO
1 abCOIOTHO OTpaxkarouryto nosepxHocts). OnbiTel [1. H. JIeOenena.

BosHoBbIE cBOMicTBa yactull. Bomnsl ae bpoiid. [Inuna BonHbl Ae bpoiuist u
pa3Mepsl 00JIaCTH JIOKATU3aluy JBUXKYIIEHCS dacTulibl. KopimyCKyIsspHO-BOJIHOBOM
nyanusMm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka mzMmepeHuid B Mukpomupe. COOTHOIICHUS HeonpeaeaEéHHOCTen
I'eiizenbepra.

TexHu4yecknue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CIEKTPOMETP,
dotosnemenT, (oTomaTUMK, TYHHEIBHBIH MHUKPOCKON, COJIHEUHas Oartapes,
CBETOJUO/,.

Jemoncmpayuu.

®oT03(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaPdekra.

UccnenoBanne  3aBUCHUMOCTH  CONPOTHUBJIEHUSI  MOJYIPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HccnenoBanne ¢poTope3ucropa.

N3mepenne nocrosiaHoi [lnanka Ha ocHOBe uccienoBanus Gporordpdexra.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA Y€pe3 CBETOAMO/ OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OnbIThl MO WCCIEAOBAaHUIO CTpoeHUsa aroma. llmanerapHas mozenb aroma
Pesepdopna.

[Toctynatel bopa. N3nydyenue u nornomieHue (OTOHOB MPHU MEpPEXoe aToMa ¢
OJIHOTO YPOBHSI DHEPTUU HA JIPYTOH.

Buapl ciexktpoB. CiekTp ypOBHEN S3HEPTUM ATOMA BOJAOPOAA.

CnoHTaHHOE U BBIHYXJICHHOE U3TydYeHue cBerta. Jlazep.

TexHuueckrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: CHEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBbII KOMIBIOTED.

Jemoncmpayuu.

Mopuens oneita Pesepdopra.

Habmronenune nuHeHYaThIX CIICKTPOB.

YcTpoicTBO U AEHCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

Ornpenenenne NIMHBI BOJHBI Ja3€PHOTO U3TyYECHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomuol, npaKkmukKym.



HaGnronenue nunHeiuaToro cnekTpa.

HccnenoBanue crekTpa pa3peKEHHOrN0 aTOMapHOTO BOJOPOJA U H3MEpPEHHE
noctosiHHoM Pundepra.

Tema 3. Qu3uka amomHo20 A0pa u I1EMEHMAPHBLIX YACHUY,

Hyxnonnass mopens siapa ['eitzenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucino sapa. M3oromsl.

PanuoaktuBHOCTh. AJjbda-pacnan. ODIEKTPOHHBIMA U TMO3UTPOHHBIA OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH PpaJAMOAKTUBHOrO pacnaaa. PaanoakTUBHBIE H30TONBI B IPUPOJIE.
CBoiicTBa HMOHHU3UPYIOUIETO W3Iy4YeHHs. BiusHHE paJIHMOaKTUBHOCTH HA JKHUBBIC
opranusmbl. EctrecTBeHHbIN QoH n3inydeHus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B szipe. AnepHbie cuibl. Jledext macchr siapa.

SAnepubie peakuuu. Jlenenue u cunHrte3 saep. SAnepusie peaktopsl. [Ipobiemsl
yIpaBJsieMOro TEPMOSIICPHOTO CUHTE3a. JKOJIOTMYECKUE ACTIEKThI Pa3BUTHUS I€PHON
SHEPIreTUKH.

Mertoapl perucTpalvy U UCCIEN0BaHUS 3JIEMEHTAPHBIX YaCTHUL.

OyHIaMEHTAJIbHBIE  B3aUMOJICMCTBUs. bapvoOHbBI, ME30HBI W  JIENTOHBI.
[IpencraBnenune o CtanmapTHOM Moaenu. KBapk-TirooHHas MOJENb apOHOB.

O®usuka 3a npenenamu CraHmapTHoM Mozenu. TémHas Marepus U TEMHAas
SHEPrusl.

EnuncTBO pmznueckoil KapTUHBI MUpA.

TexHUYecKne yCTpOWCTBA M TEXHOJIOTUYECKHUE MPOLECCHI: JT03UMETP, Kamepa
Bunscona, sinepHbIil peakTop, TEPMOSIEPHBII peakTop, aToMHas 00M0a, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (hoTorpadusim).

Uccnenosanue paanoakTUBHOTO ()OHA C UCIIOIL30BAaHUEM JI03UMETpA.

N3yuenune nornomeHns 0eTa-4acTUIl aTIOMIUHAEM.

Pa3znen 8. DineMeHTHI ACTPOHOMUM U ACTPOPU3HKH.

Otansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE M MUPOBO33PEHUYECKOE 3HAUYEHUE
actpoHoMuu. [IpumMeHUMOCTh 3aKOHOB (U3UKKH JUIsI  OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metoapl  acTpOHOMHUYECKUX uccieqoBanuil. (COBpEMEHHBIE  ONTHYECKHUE
TEJIECKOIIbI, PAJMOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bun 3Bé3nHoro neba. Co3Be3aus, sipkue 3BE3IbI, IUIAHETHI, UX BUAUMOE
JBIDKCHHUE.

ConnedHas cucrema.

Counnrne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIa U 3BE3 /.

3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHKHU. Jlmarpamma «CHEKTpalbHbIA KJIAcC —
CBETUMOCTBY». 3BE31bl TJIABHOW IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIs 3BE3]] TJIABHOMW MOCJIE0BATEIBHOCTU. BHyTpEeHHEE CTpOEHUE 3BE3 .



CoBpeMEeHHBIE NPEJICTABICHUS O MPOUCXOXACHUU WM 3Boitound ConaHua U 3BE3A.
Orarbl )KU3HU 3BE3NL.

Mnineunsiii Ilyte — Hama I'anaktuka. [lomoxenue m nBuxeHue ConHIa B
lNanaktuke. Tunbl ranaktuk. PanguoranakTuky u kBasapbl. UEpHBIE ABIPBI B sApax
raJIaKTHK.

Bcenennas. Pacmmpenne Bceenennoi. 3akon Xa06ma. Pa3Oeranue ramakTuk.
Teopus bonbiioro B3peiBa. PEMMKTOBOE U3IyUEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Yuenuueckue naoniooenuas.

Habmtonenust 3BE€31HOTO HeOa HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN NIJIsl ONPEACIICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE C03Be31us1 CeBEpHOro NoJIymapus 1 SpKue 3BE3/bI.

Habmonenus B Teneckon JIyHbl, TU1aHeT, TYMaHHOCTEH U 3BE3/THBIX CKOTICHUH.

Du3HYeCcKUuil NPAKTUKYM.

Crioco0bl u3MepeHus: (pU3MUECKUX BEIMYMH C HUCIOJIb30BAHUEM AHAJIOIOBBIX U
U(POBBIX H3MEPUTETBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JIaTYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCHUTENIbHBIE MOTPEIIHOCTH M3MEPEHUN (PU3MYECKUX BEJIMYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHUM,  HCCIEAOBAHUM  3aBUCUMOCTEU
(u3nyecKkux BEIWYMH, IIPOBEpKAa IMPENJIOKEHHBIX THUIOTE3 (BBIOOp M3 padoT,
ONMMCAHHBIX B TEMAaTUYECKHUX pa3jiesiax «YUeHUYEeCKUN dKCIEPUMEHT, J1a00paToOpHbIE
padOThI, MPAKTUKYM).

O06o01maroiiee NOBTOPEHNE.

O06001eHrne U cucTeMaTH3alusl COAEpKaHUs pa3lieloB Kypca «MexaHukKay,
«MonekynspHas ¢u3MKa U TEPMOAUHAMUKAY, «DIEKTpoauHaMuKay, «Konebanus u
BOJIHB», «OCHOBBI CHEIMAIbHOW TEOPUH OTHOCHUTEIIbHOCTHY, «KBaHTOBas Qusnkay,
«DIEeMEeHTHI aCTPOHOMHH U aCTPOUZUKI.

Ponb ¢pusuku u acTpoHOMUU B SKOHOMUYECKOM, TEXHOJIOTHYECKOM, COIUATbHOM
U 3TUYECKOU cdepax NesATEIbHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKU U aCTPOHOMHUHU
B COBPEMEHHOM  HAy4yHOM  KapTUHE  MHUpa, 3HAYEHUE  OIKCATEIbHOW,
CUCTEMATU3HPYIOLIEH, OOBICHUTEIBHON U MPOTHOCTUYECKON (DYHKIMHI (PU3HUECKOM
TEOpUHU, POJh GU3NUECKON Teopuu B (HOPMUPOBAHHUH MPEACTABICHUN O (HU3UIECKOM
KapTUHE MHUPA, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOILEM psATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

MesknpeaMeTHbIe CBA3H.

Nzydenne kypca ¢pusuku yriyoaéaHoro ypoBHs B 11 kiacce ocyIiecTBIseTcs C
Y4ETOM COJAEPKATEIBbHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMHd MAaTEMaTHKH,
OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHU.

Mescnpeomemmuvie nonamusa, céA3AHHbBIE C UYUEHUEM MEMOO0E HAYUHO20
nO3HaHuA: SIBIICHWE, HAayyHbIM (akT, runoresa, (puanyeckas BeIWUYMHA, 3aKOH,



Teopus, HaOMIOJIEeHWEe, OKCIIEPUMEHT, MOJCIUPOBAHUE, MOJACIb, W3MEPEHHE,
MOTPENIHOCTH U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, I pOoBast 1ad0paTopus.

Mamemamuxka: pelIEHHE CHCTEMBl ypaBHEHMH. TpHUroHOMETpUYeECKHE
(GYHKIMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO. BEKTOpPBl M WX NPOEKIMM HA OCHU KOOPAMHAT, CIOXKEHHE BEKTOPOB.
[IpousBoanbie snemeHTapHbIX (QyHKIUA. [lpusHaku 1MOAOOMS TPEYroOJHLHUKOB,
ornpeJereHre MIONIaaN MIOCKUX GUryp u 00bEmMa Tell.

buonocun: »>nekrpuyeckue SBICHUS B KUBOM MpHUpoie, KoseOaTeabHbIe
JIBW)KEHHUSI B JKUBOW MNPUPOJE, DSKOJIOTHUYECKUE PUCKA TPU NPOU3BOACTBE
3JIEKTPO3HEPTUM,  AJIEKTPOMArHUTHOE  3arpsA3HCHUE  OKPYXKAWOIIEW  Cpexsl,
yJIbTPA3BYKOBasl TUarHOCTUKA B MEJIUILIMHE, ONITHYECKHUE SBJICHUS B )KUBOU MPUPOE.

Xumun: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTALIMYECKAST CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUsl KPUCTAIUIMUECKOMN PEIIETKHY, CIIEKTPAIbHBIN aHAIH3.

T'eozpagpusa: MarHuTHBIE TIOJTFOCA 3E€MITH, 3aJI€KU MATHUTHBIX Py, (HOTOChEMKA
3eMHOM MMOBEPXHOCTH, cericmorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX  MAarHUTOB, 3JIEKTPOMArHHUTOB,
AJEKTpOABUTaTENb SIKOOM, TEHEepaTop MEPEeMEHHOTO TOKAa, WHAYKIMOHHAs TIeYb,
JVHHUM DJEKTpoNepeaay, 3JEKTPOJBUTraTelb, pajaap, PaJIUuONpPUEMHHK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yibTpa3ByKoOBas JAHArHOCTUKA B TEXHUKE,
IIPOEKIIMOHHBINA amnmnapar, BOJIOKOHHAs ONTHKA, COJHEYHasi Oarapesi, CIYTHHUKOBBIC
NPUEMHHKHY, SIIEPHAs SHEPreTUKA U YKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHSL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS IIPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHETO OBILIEI'O
OBPA3ZOBAHUA/INYHOCTHBIE PE3YJIBTATDI

JIMUHOCTHBLIE PE3YJIbTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHUSI yueOHOTO npeamMera «DU3nKa» JOJKHBI
OTpa)xkaTb TOTOBHOCTb U  CHOCOOHOCTh OOYYalOIIMUXCA PYKOBOJCTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAllUN,  TO3UTHBHBIX  BHYTPEHHUX  yOEXKIEHUW,  COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSM POCCHUKMCKOTO OOIeCcTBa, pACIIMPEHUE >KU3HEHHOTO
ONBITA U OMNbITA JEATENBHOCTH B IPOLECCE pealn3alyyd OCHOBHBIX HaIIPaBIICHUI
BOCIIUTATENIBHOW IEATENBHOCTH, B TOM YHCJIE B YACTH:
IPaKIAHCKOI0 BOCIIMTAHMS:

e CcPOPMHUPOBAHHOCTH TPAXKJIAHCKON MO3UIUHU 00YyYaromerocss Kak akTHBHOI'O
¥ OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

e INPUHATHE TPAJULUMOHHBIX  OOILIEYETOBEUECKMX TyMaHUCTUYECKUX U
JNEMOKPATUYECKNUX LIEHHOCTEW;

* TOTOBHOCTb BECTHM COBMECTHYIO IEATEIIBHOCTb B MHTEpECAX TPAXKIAHCKOTO
oOIecTBa, ydacTBOBaTh B  CaMOYIpPaBlI€HWH B  00pa3oBaTeIbHOU
OpraHH3alny;

e YMEHHE B3aMMOJECUCTBOBATH C COLMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUU
¢ uX QyHKIUSIMUA U HA3HAYCHHUEM;

* TOTOBHOCTb K T'YMaHUTAapHOM U BOJOHTEPCKOM ACATEIBHOCTH.

NAaTPUOTHYECKOr0 BOCIIMTAHUA:

e c(hopMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOLIEHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHKECHMSIM
POCCHICKUX YUEHBIX B 0051acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

* chOpPMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

* CHOCOOHOCTHh OLICHMBAaTh CUTYALMI0 W NPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI M LIEHHOCTH, B TOM
YUCJE B AEATEIbHOCTH YUYEHOTO;

e OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO.

3CTETHYECKOI0 BOCIIUTAHMSA:

e DCTETUYECKOE OTHOILIEHHE K MUPY, BKIOYAs 3CTETUKY HAy4YHOI'O TBOPUYECTBA,
npucymiero GU3nIecKoil Hayke.

TPYAOBOI'0 BOCIIUTAHMSA:

e UHTEpEC K Pa3iIu4HbIM cdepam NpoPecCHOHAIBHON AESITEIbHOCTH, B TOM

YHUCJIE CBSI3aHHBIM C (PU3UKOW M TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBIN



BBIOOp Oyaymiedt mpodeccun u peann3oBbIBaTh COOCTBEHHBIC KU3HECHHBIC
TUTaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOpa30BaHUIO B 00JIacTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HM.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(hOPMHUPOBAHHOCTh JSKOJOTUYECKON KYJIBTYpPhl, OCO3HAHHE TJ00aTBEHOTO
XapakTepa SKOJOTUYECKHUX MPOoOIeMm;

IUIAHUPOBAHUE U OCYIIECTBJICHUE JIEMCTBUM B OKPYXKAIOWIEM CpENE Ha
OCHOBE 3HAHUA LIEJIEN YCTOMYMBOTO PA3BUTUS YEJIOBEUECTBA;

paclIMpeHue OMbITa JEITEIBHOCTH SKOJIOTUYECKOM HAIIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAaHHE IIEHHOCTH HAyYHOW JESTEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHUs: (U3MKU OCYIIECTBISITH MPOEKTHYID M  HCCIEI0BATEIbCKYIO
NEeATEeIbHOCTh UHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS

Ba3oBble Jiornueckue AeiicTBUA:

CaMOCTOATENIbHO  (hopMynmupoBaTh H  aKTyaIM3UpOBaTh  MPOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LIENH AEATENbHOCTH, 3a/1aBaTh NapaMeTpbl U KPUTEPUHU HUX
JTOCTUXKECHUS,

BBIABJISAITH 3aKOHOMEPHOCTH W MPOTHUBOPEYUSI B  PacCMaTPUBAEMBIX
(bU3HYECKUX SBICHUSIX;

pa3pabaThiBaTh TUIAH pELIEHUS MPOOJIEMBbI C y4€TOM aHajanu3a UMEIOIINXCS
MaTepUaJIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh  KOPPEKTHBBI B  JIESTEIBbHOCTh, OLECHUBATH COOTBETCTBUE
pE3YJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPAVMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBUSIX  PEaJbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciienoBarejiLCKe 1eHCTBUA:

BIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYCBHIMU TOHATHUSMU M METOJaMU
dbu3nuecKoi HayKu;

BJIaJICTh HaBBIKAMH Y4eOHO-UCCIICIOBATEILCKON M IPOCKTHOM JACATCIBHOCTH
B 00JlacTH (PU3HKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEILHOMY
MIOVICKY METOJIOB pelIeHUs 3a1ad (PU3NUECKOTO COACpNKaHUs, TTPUMECHEHHIO
Pa3JIMYHBIX METOOB IIO3HAHHS;



BJIAJACTh BHJAMH JIECATEIBHOCTU II0 IIOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEPIIPETALNY, IPEOOPA30BAHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CUTyallMsiX, B TOM YHCJIE€ NPU CO3JaHUU YYEOHBIX IMPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh IIPUYHMHHO-CIIEICTBEHHBIE CBA3M M aKTyaJU3HpOBaTh 3ajady,
BBIJIBUT'aTh TUIIOTE3Y €€ PELIECHUs, HAXOAUTh apTyMEHTBI JUIs I0Ka3aTENbCTBA
CBOMX YTBEpXKICHUH, 3a71aBaTh IApAaMETPbI U KPUTEPUH PEILICHUS;
aHAIM3UPOBAaTh TIOJYYEHHbIE B XOJI€ PEIICHHs 3aJaud pe3yJIbTaThl,
KPUTUYECKHA OLEHUBATH MX JTOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTb M (QOPMYJIUpPOBaTH COOCTBEHHBIE 3aJayd B 0Opa30BaTENbHOMU
NEeSATENBLHOCTH, B TOM YKCIIE IPU U3YYEHUH (PU3UKHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

yMETb MEpPEHOCUTh 3HaHWs N0 (HU3UKEe B MPAKTHUUYECKYI0 O0OJIacTh
KU3ZHEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJEH, NIPEJIaraTh OpUruHaIbHbIE MOAXOAbl U PEILICHHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEILICHUS.

Pabora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMU MONy4YeHHsI MHPOpPMAUU (HU3NIECKOTO COIEPKAHUS U3
MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIIATH MOUCK, aHAIIN3,
CHUCTEeMATHU3aIMI0 W HWHTEPIpeTauio HWHGOOPMAlUK Pa3TUYHBIX BHUAOB H
dbopM mpeACTaBICHNUS;

OLIEHUBAThH JJOCTOBEPHOCTh MH(POPMAIIHH;

UCTIONB30BaTh  CPEIACTBA WHQPOPMAIMOHHBIX M  KOMMYHUKAIlMOHHBIX
TEXHOJIOTUH B  PCIICHUM  KOTHUTUBHBIX, = KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 3aJady C COOJIOJeHuEM TpeOOBaHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAIIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYCCKOTO COJNEPKaHWs B Pa3IMUHBIX QopmaTrax ¢
yuéToM Ha3zHadeHWsT WHPOpMAIMU U IEJEBOM ayIuTOpUH, BbIOHUpas
ONTUMAJBHYIO (POPMY TIPECTABICHUS U BU3YyaTH3AIHH.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE IelCTBHS:

OCYLIECTBJISATh OOIIEHWEe Ha Yypokax (U3MKK U BO BHEYPOUHOU
TSI TeIbHOCTH;

pacrmo3HaBaTh MPEANOCHIIKA KOHQIMKTHBIX CHTyallMii ©  CMSAT4YaTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W UCTOJIh30BaTh MPEUMYIIECTBA KOMAHAHONW U WHIWBHUIYaTHLHOU
padoThI;



BbIOMpaTh TEMaTUKy M METOJAbl COBMECTHBIX AEMCTBHI ¢ yué€ToM 0OIIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

OpUHUMATh LEJId COBMECTHOM  JEeSATENbHOCTH, OPraHU30BBIBaTh U
KOOPJAWHUPOBATH AEUCTBUS IO €€ TOCTHKEHUIO: COCTABIIATH IUIAH JIEVUCTBUM,
pacnpeenaTb poiau ¢ yu€TOM MHEHUH YYaCTHHKOB, 00CYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KauyeCTBO CBOETO BKJaJa M Ka)XXJOTO YYAaCTHUKA KOMAaHIbl B
o01IuMi pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TIPOEKTHI, OLEHMBAaTh MHJEU C TO3ULUUU HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETHUUECKOE TOBEIECHHE B PA3IMYHBIX
CUTYAIUSX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILLECTBIISITh [MO3HABATENIbHYIO JESTEHOCTh B 00JACTH
(U3MKK ¥ aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U (OPMYJINPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PELIEHUS PACUETHBIX M KaueCTBEHHBIX
3a/a4, TUIaH BBINIOJHEHUS MPAKTUYECKOW paboOThl C YUYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHU;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacmMpsTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEINOYTCHHI;
JieNnaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSIBICHUIO DJPYAMIMM B 00JacTH
(U3KMKHK, MOCTOSHHO IMOBBIIATh CBOW 0OpA30BATENbHBIA M KyJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOJIb, AMOIHUOHAJIbHBbIN HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYAaIlMsM, BHOCUTb KOPPEKTHUBBHI B JI€SITEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJIQJIETh  HAaBbIKAMU  TIO3HABaTENbHOW  peduiekcuu Kak  OCO3HaHMS
COBEPIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IPOILECCOB, UX PE3YJIbTATOB U
OCHOBAaHMUII;

UCIIO0JIb30BaTh MPUEMBI pedIeKCUU IS OIICHKH CUTYyalluu, BHIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATh PHUCKA M CBOEBPEMEHHO MNPUHMMATh PEUICHUA IO HX
CHIDKCHUIO;

NPUHUMATh MOTHBBI W aApPryMEHTBl JPYTUX IPU aHAIU3E pPe3yJbTAaTOB
JIEATSIILHOCTH;

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;



e TPUHUMATh MOTHUBBI M apPryMEHTHl JPYrUX TIPH aHaJIN3e pe3yJbTaToOB
JeSTEILHOCTH;
e TIPHW3HABATh CBOE MPaABO M MPABO APYTHX HA OIIHOKH.
B mporecce mocTmkeHHs] JIMYHOCTHBIX PE3YJBTATOB OCBOCHHUS IMPOTPAMMEBI II0
busnke A ypoBHS cpeaHero oOmiero oOpa3oBaHHMs Y OOyYarOIIMXCS

COBEpUIECHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MpeANnoIararonfii
c(hOpMHUPOBAHHOCTH:
* CaMOCO3HaHWuA, BKJIFOYAIOIIETO CIIOCOOHOCTD MMOHUMATh CBOE

AMOITMOHAJIEHOE COCTOSIHWE, BHJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOU
IMOIMOHATILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

e CaMOpETyJIMPOBAHUS, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIOCOOHOCTh aJalTHPOBATHCA K
AMOITMOHAJIEHBIM W3MEHEHUSIM W TPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEW MOTHBAIIMU, BKJIIOYAIOIICH CTpEMJICHUE K JOCTHKEHHUIO 1T U
yCrHexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JACHCTBOBaTh, HCXOHS U3
CBOMX BO3MOKHOCTEH;

e OMIATHUH, BKIFOYAIOIICH CTOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €ro MPH OCYIIECTBICHHH OOIIECHMsS, CIIOCOOHOCTh K
COUYYBCTBHIO M COIIEPEKUBAHUIO;

e COLMAJIBHBIX  HABBIKOB,  BKIIOYAIOMIMX  CIHOCOOHOCTh  BBICTPAMBATh
OTHOIIEHUS C JPYTAMHU JIIOJbMH, 3a00THUTHCS, TPOSBIATH HHTEpPEC U
paspeiiatb KOH(QIUKTHIL.

HHPEAMETHBIE PE3YJIBTATBI
K xon1y o0yuenus B 10 knacce ipeAMETHbIE PE3YyJIbTaThl HA YIIIyOJIEHHOM yPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e TMOHUMATh poONb (PUIUKKM B  OKOHOMHUYECKOH, TEXHOJOTUYECKOM,
IKOJIOTHYECKOM, COIMAIbHON M ITUYECKON cepax NesaTeTbHOCTH YeIOBEKa,
pOJIb U MeCTO (PU3MKH B COBPEMEHHOM Hay4yHOW KapTHHE MHpa, 3HAUYECHUE
onucaTesIbHOM, CUCTEeMATU3UPYIOIIEH, OOBICHUTEILHON U MPOrHOCTUYECKON
GyHKUMNA (U3UYECKON TEOpHUM — MEXAaHHMKH, MOJEKYISIpHOH (GU3UKUA U
TEPMOANHAMHUKH,  pOJb  (usmueckod  Teopun B (POPMHUPOBAHUU
MpeICTaBlICHU 0 GU3NUECKON KapTUHE MUPA;

e pasznuyaTh yCIOBUS MPUMEHUMOCTU MoJeie (PU3NUECKUX TeNl U MPOLECCOB
(s1BNeHMIT): WHEpIMalbHAs CUCTEMa OTCYETa, aOCOJIOTHO TBEPJOE TEIIO,
MaTepHalibHasi TOYKAa, PaBHOYCKOPEHHOE IBUKEHHE, CBOOOJHOE MaJIeHHE,
a0bcomoTHO ympyras jaedopmaimsi, aOCOIIOTHO YIPYyroe #u aOCOIIOTHO
HEYNpyroe CTOJKHOBEHHMs, MOJENM Tras3a, KUIAKOCTH W  TBEPIOTO



(KpUCTaJUIMYECKOI0) Tela, MACaJbHbIA Ta3, TOYEUYHBIN 3apsid, OJHOPOIHOE
AIEKTPUUYECKOE TOJIE;

paziuuath yciaoBUs (TpaHUIbI, OO0JACTH) MTPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TMOHMMAaTh BCEOOIIMI XapakTep (QyHAaMEHTaIbHBIX 3aKOHOB M
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHATH MEXAHUYECKHE TIPOLIECCHl U SIBIICHUA,
UCIOJIb3Ysl OCHOBHBIE MOJIOKEHMSI U 3aKOHBI MEXAHUKU (OTHOCHTEIbHOCTh
MEXaHUYECKOTO JBIKCHUS, (OPMYJIbl KHHEMATHUKU PaBHOYCKOPEHHOTO
JBYDKEHUS, TpeoOpasoBanus [amuies s CKOPOCTH W TIEPEMEIICHUS,
3aKkOHbI HpIOTOHA, IIPUHIIUIT OTHOCUTENBHOCTH ['anmuiies, 3aK0H BCEMHUPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOW SHEPIUH, CBS3b
paboThl CHIIBI ¢ U3MEHEHUEM MEXaHMYECKOW SHEPIruu, yCJIOBHUS PaBHOBECHS
TBEPJIOrO TeNa), NMPU 3TOM KCIOJIb30BaTh MaTEMAaTUUYECKOE BBIPAKECHUE
3aKOHOB, YKa3bIBaTh YCJIOBHS TPUMEHUMOCTH (U3HYECKUX 3aKOHOB:
npeoOpa3oBanuii ["anuses;, BTOporo u TpeTbero 3aKkoHOoB HbI0TOHA, 3aKOHOB
COXpaHEHHUS HMIIYJIbcA M MEXaHUYECKOM HHEPIruH, 3aKOHa BCEMUPHOTO
TATOTEHUS,

aHAJTM3UPOBAaTh U OOBSACHITH TEIUIOBBIE MPOLECCHl U SIBICHUS, UCMOIb3Ys
ocHoBHbIe TmoNokeHUss MKT u  3akoHBI MOJNIEKYIApHON GUHKKA U
TEPMOAMHAMHUKN  (CBA3b JIABJIEHUS MACAIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOW SHEpPruer TEIUIOBOTO JBWKEHHS M KOHLEHTpPAlHMEH €ero
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEHIECTBA CO CPEIHEN KUHETUYECKOMN
SHEPrUeM TEIUIOBOTIO JBHXKEHHSI €r0 YacCTHll, CBSI3b JABJICHHUS HICAJIBHOTO
raza ¢ KOHIEHTpallMEd MOJIEKYJ M €ro TeMIIepaTypol, ypaBHCHHUE
MenneneeBa—KnamneiipoHa, TmepBbId  3aKOH  TEPMOJAUHAMUKH,  3aKOH
COXpaHEHHUSI DHEPTHMH B TEIUIOBBIX IMPOIECCax), MPU STOM HCIOIb30BaTh
MAaTEMaTH4YE€CKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUSI TPUMEHUMOCTH
ypaBHeHus: MenneneeBa—Knaneipona;

aQHATM3UPOBATh U OOBSCHATH DJIEKTPUUECKHE SIBIICHHUS, UCTIOIb3YsI OCHOBHbIE
MOJIOKEHUS M 3aKOHBl  DJIEKTPOAMHAMUKH  (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsiza, 3aKOH KyioHa, MOTEHIMAIBHOCTh
3JIEKTPOCTATUYECKOTO MOJIS, TPUHIIUIT CYIIEPIIO3ULINH IIEKTPUUECKUX TIOJIEH,
IIPU 3TOM YKa3bIBasl yCJIOBUsS NPUMEHUMOCTH 3akoHa KyioHa, a Takxke
MPAaKTUYECKN BAXKHBIE COOTHOIIECHUS: 3aKOHbI OMa JuIsl ydyacTKa UENu U ISt
3aMKHYTOM DJIEKTpUYECKOW 1enu, 3akoH JDxoyns—Jlenua, mpaBuia
Kupxroda, 3akonsr @apajes A1 JIEKTPOIU3a);

OMHCHIBATh (PU3WYECKHUE TIPOILECCHl W SBJICHUS, WCIIONB3yS BEIMYMHBIL:
IIEpEMENIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEJl, CUJIA,
MOMEHT CHWJIbI, JaBJICHUE, TOTEHIMAJIbHASl YHEPTHS, KHHETUYECKAs] SHEPIUs,
MeXaHU4YecKasi dHeprusi, pabora CHUJIbI, IEHTPOCTPEMHUTEIHLHOE YCKOPEHHUE,
CUJla TSDKECTH, CuJla YIOPYrOCTH, CHJIa TPEHUS, MOIIHOCTb, SHEPrUs



B3aMMOJICUCTBUS Tena ¢ 3emiéii BOMu3u e€ MOBEPXHOCTH, DPHEPTHUsl yIPyTron
nepopManuy HpPYy>KUHbBI, KOJUYECTBO TEIUIOTHI, aOCONIOTHAsl TeMIlepaTypa
Tena, paboTa B TEpPMOJUHAMUKE, BHYTPEHHSS OSHEPrus UACAIbHOIO
OJIHOATOMHOTO Ta3a, padoTa HACATBHOIO ra3a, OTHOCUTEIbHAS BIIAKHOCTH
Bo3ayxa, KIIJ[ umeanbHOro TEmIOBOIrO JBUTaTENs; JJIEKTPUUYECKOE IIOJIE,
HANpPsHDKEHHOCTD  AJIEKTPUYECKOTO IOJISI, HANPSHKEHHOCTH IOJISI TOYEYHOTO
3apsfa WIM 3apsDKEHHOrO I1apa B BaKyyMe€ M B JTUAJIEKTPUKE, MMOTEHLIMAI
ANEKTPOCTATUYECKOI0 TMOJs, Pa3HOCTh MOTEHIHUANOB, 3JEKTPOABUKYILAS
CWja, CUjla TOKAa, HANpPSIKEHHE, MOIIHOCTh TOKa, JIEKTpHUUYecKas €MKOCTh
IJIOCKOTO KOHJIEHCAaTOopa, CONPOTUBJIEHUE  y4YacTKa  LEeNH C
[OCJIEI0OBATENbHBIM U MapajlIeNIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUs
AIEKTPUYECKOT0 MOJIsi KOHJEHCATOPA;

OOBSACHATh OCOOEHHOCTH MPOTEKAHUS (PU3UUECKUX SIBJIEHUN: MEXAHUYECKOE
JBIKEHUE, TEIJIOBOE JIBM)KEHHME YaCTHIl BEIIECTBA, TEIUIOBOE PAaBHOBECHE,
OpoyHOBCKOE€ JBIKeHHE, MU(dy3us, UcapeHne, KUIeHUE U KOHACHCAIIHS,
IUIaBJICHUE W KPUCTAJIM3alMs,  HANpPaBJIEHHOCTh  TEIJIONEpENayH,
ANEKTpPU3alUsd Tel, HKBUIOTCHIHMAIBHOCTh TMOBEPXHOCTH 3apsKEHHOTO
IIPOBOIHUKA;

IPOBOJUTH HCCIETOBAHUE 3aBHCHUMOCTH OJHOM (PU3NYECKOM BEIUYUHBI OT
JPYroM € MCIIOJIb30BAHUEM IPSMBIX WU3MEPEHMI, IIPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTb  pPE3yJbTaTbl  IOJYYEHHOHM  3aBUCHUMOCTH
(u3MUEeCKMX BEJIWYMH B BHAE TIpapuKoB ¢ Y4YETOM aOCOJIIOTHBIX
NOTPEIIHOCTEN U3MEPEHU, IEIaTh BBIBOBI I10 PE3YJIbTATaM UCCIEAOBAHUS;
OPOBOJUTHh KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEJIWYHH, MpPH STOM
BbIOMpaTh ONTHMAJbHBIA METOJ W3MEPEHHUs, OLEHUBAThb AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHHI;
IPOBOJUThH OMBITHI MO MPOBEPKE MPEMIOKEHHOW TMIOTE3bl: MIAHUPOBATh
IKCHEPUMEHT, COOMpaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY, AHAJIU3UPOBATH
IIOJIyYCHHBIE PE3YyJIbTaTbl M JENaThb BBIBOJ O CTaTyce NPENIOKEHHON
TUIIOTE3BI;

coOJiroaTh MpaBmiia OE30MACHOTO TPYAa MPHU MPOBEJACHUM UCCIEAOBAHUN B
paMKax y4eOHOTO DKCIIEPUMEHTA, IIPAKTUKyMa " y4eOHo-
UCCJIEIOBATENIBCKOM M TNPOEKTHOM JEATEIbHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U JTa0OPaTOPHOTO 000PYAOBAHMUS;

pemate pacuéTHble 3aJaud C SBHO 3aJaHHOW W HESBHO 33JaHHOMN
(¢u3MUEeCKO MOJENbI0: HAa OCHOBAaHMU aHallU3a YCIOBHUS OOOCHOBBIBATh
BbIOOp u3MUecKOl MOJENIH, OTBEUarolIeil TpeOOBaHUSIM 3a7aud, TPUMEHSTh
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3NUECKUX TEOpU TpU
UCIIOJb30BAaHUM MaTEeMaTHUYECKUX METOJOB peUIeHMs 3ajady, IPOBOAMTH
pacy€Tbl HA OCHOBAaHUU MMEIOUIUXCS JAHHBIX, AHAIU3UPOBATH PE3YJIbTATHI U
KOPPEKTUPOBATHh METObI PEIICHUS C YUETOM MOITYUYEHHBIX PE3YJIbTATOB;



pemaTh KaueCTBEHHbIC 3a7ja4H, TPeOyIolue MPUMEHEHHs 3HAaHUI U3 Pa3HbIX
pasziesioB Kypca (PU3MKH, a TaKKE MHTErpallui 3HAHUHW U3 IPYTUX IPEIMETOB
€CTECTBCHHO-HAYYHOTO IIMKJA: BBICTPAWBaTh JIOTHYECKYIO  IIETIOYKY
pacCyXJI€HU C ONOpPOM HAa H3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCCKHE SIBICHNUS,

UCIIOJIb30BaTh  TEOPETUYECKHE 3HAHUA I OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB pabOThl U3MEPUTETBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX TPOIIECCOB;

MIPUBOJIUTH MMPUMEPHI BKJIaa POCCUICKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BACHEHUE MIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE
TEXHUKU U TEXHOJOTHU;

aHAJIM3UPOBATh M OILICHWBATH IOCIEJCTBUS OBITOBOW M MPOU3BOJCTBEHHOM
JEeSTEIbHOCTH YeJIOBEKa, CBS3aHHOM ¢ (U3WYECKUMHU TPOIECCAMM, C
HO3UIMI 3KOJOTUYECKOM Oe30MacHOCTH, MPEACTaBICHUN O palMOHATBLHOM
IPUPOAOIOIH30BAHUN, a4 TaK)K€ Pa3yMHOM HCIOJIb30BAHUM JOCTHIKEHUN
HAYKW U TEXHOJOTUH I adbHEHIIIEr0 pa3BUTHS YEI0BEUECKOro O0IIeCTBa;
OPUMEHSTh pa3iudHble CIOCOObI paboThl ¢ HH(OpManuend (GU3nYECKOro
CONEp)KaHUsI C  HUCHOJB30BAaHMEM  COBPEMEHHBIX  WH(MOPMAIMOHHBIX
TEXHOJIOTUM, TPU HTOM HKCIOIB30BaTh COBPEMEHHBIE HWH()OpPMAIMOHHBIC
TEXHOJIOTUHU JIJIsl TIOUCKA, IEPepadOTKU U TIPEAbABICHUS yUeOHON U HAYYHO-
NomyJsipHOM ~ MHPOpPMALMK,  CTPYKTYPUPOBAHHS M HHTEpIpEeTaluu
uH(pOpMAITMH, TOJYYEHHONH W3 PA3JIMYHBIX HMCTOYHUKOB, KPUTHUYCCKU
aHAJIM3UPOBATh MOTyYaeMyt0 WH(OPMAIIMIO U OLIEHUBATH €€ JOCTOBEPHOCTD
KaK Ha OCHOBE HMMEIOIIMXCA 3HAHHM, TaK U Ha OCHOBE aHAM3a MCTOYHHKA
uHpopManuu;

TIPOSIBIISITH OpTraHU3aIMOHHBIC u MO3HABATEIILHBIE yMEHUS
CaMOCTOSITENIFHOTO MPHOOPETEHNsI HOBBIX 3HAHUI B MPOIECCE BHIMOIHCHUS
INPOEKTHBIX U Y4eOHO-HCCIIeI0BATENbCKUX PaldoT;

paboTaTb B TpYIIE C UCIOJIHCHHEM pa3IMYHbIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy TPYIIIbI, PALIMOHATIBLHO PAacHpeeisaTh NeTEIbHOCTh B
HECTaHJIAPTHBIX CHUTYallUsX, aJeKBaTHO OIEHUBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMON MTPOOIEMBI;

MPOSBJISITh MOTHBAIUIO K Oyaymiedl mpoQecCHOHAIBHON NESTeTbHOCTH T10
CHENUATBHOCTIM (QUBHKO-TEXHUYECKOTO MPOQPUIIS.

K koHiy o6yuenus B 11 knacce npeIMeTHbIE pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJb (PU3UKU B SKOHOMHUYECKOM, TEXHOJOTUYECKOM, COIHATBbHOM
U OTHUYECKON cdepax JesTENHbHOCTH YETOBEKa, pOJib U MECTO (DU3UKH B
COBPEMEHHOM Hay4YHOW KapTHHE MHUpa, POJIb ACTPOHOMUU B MPAKTUYECKOU
JEeSTeIbHOCTH YENIOBeKa M JalbHEHIIeM HaydHO-TEXHUYECKOM pPa3BUTHUH,
3HAYEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBACHUTENBLHON U



MPOTHOCTUYECKON (QYHKIHMH (PU3MIECKOH TEOpPHH — DJICKTPOJAMHAMUKH,
CHEeIUaIbHOM TEOpUHM OTHOCUTEIBHOCTH, KBAHTOBOM (PU3UKH, POJb
¢usnueckoil Teopun B (POPMUPOBAHUM MPEACTABICHUN O (usnyeckoin
KapTUHE Mupa, MecTO (U3MYECKOW KapTHUHBI MHUpa B oOIeM psaxy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPO/IE;

pasznuyaTh YCIOBUS MPUMEHUMOCTH MOJIENeH (PU3NYECKUX TEJ U MPOIIECCOB
(sIBJI€HMIT): OJTHOPOJHOE DJIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE MOJs,
rapMOHUYECKHE KoJieOaHMsl, MaTeMaTUYECKUl  MasTHUK, WJeaJbHbIN
NPY>KUHHBIN MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJICAJIbHBIA KOJIeOaTeIbHbIN
KOHTYp, TOHKasl JIMH3a, MOJEJEH aroMa, aTOMHOTO sApa W KBaHTOBOH
MOJIENIN CBETA;

paznuuath yciaoBUsS (TpaHUIIbI, OO0JACTH) MTPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TMOHMMAaTh BCEOOIIMI XapakTep (QyHIAaMEHTaIbHBIX 3aKOHOB M
OTPaHUYECHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh W OOBICHATH DJIEKTPOMATHUTHBIE TPOIECChl M SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUSI W 3aKOHBI JJIEKTPOJUHAMHUKH U
CIIeIMAIBHOM T€OPUU OTHOCUTEIBLHOCTHU (3aKOH COXPAHEHUS IJIEKTPUUECKOTO
3apsiga, cuna Ammnepa, cuna JIopeHna, 3aKk0H 3IEKTPOMarHuTHOW MHAYKIIWH,
npaBwio Jlenna, cBsizb DJIC caMOMHAYKIIMM B JJIEMEHTE 3JEKTPUUECKOM
LHEMU CO CKOPOCTbIO H3MEHEHMS CHUJIbl TOKA, IOCTYJAThl CIEIUAIbHON
TEOPUU OTHOCUTEILHOCTH DUHIITEIHA);

aHAJM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOLIECCHI U SIBJICHUS, UCIOIb3Ys
MOJIO’KEHUSI KBaHTOBOW (m3ukH (ypaBHeHue DifHIITeHHA 1151 PpoTodddexTa,
IEpBBIM W BTOPOM  MOCTyJarel bopa, MNpUHOWII  COOTHOLIEHHUS
HeomnpenenéHHocte ['eiizenOepra, 3aKOHBI COXpaHEHUs 3apsSOBOrO0 U
MacCOBOT'O YHCEJ U DHEPTUM B SACPHBIX PEAKIUSIX, 3aKOH PaJMOAKTUBHOTO
pacmaja);

OMHCHIBATh (PU3UYECKHUE TIPOLECCHl W SBJICHUS, WCIIONB3yS BEIMYMHBIL:
HaIpPsHKEHHOCTh  JIEKTPUYECKOrO MOJIs, MOTEHUHAN 3JIEKTPOCTATUYECKOTO
MoJI, pPa3HOCTh TMOTEHIMANOB, DJJIEKTPOABMXKYIA CHJIA, WHAYKIUS
MarHMTHOTO TIOJISl, MAarHUTHBIM TIOTOK, CWiIa AMIepa, WHIYKTUBHOCTD,
AIEKTPOABIKYIIAS CHUJIa CAMOMHAYKIIUM, SHEPrus MarHUTHOTO TMOJs
MPOBOJHUKA C TOKOM, PEISATUBUCTCKUN UMITYJIbC, MTOJTHASL SHEPIUs, SHEPTH
MOKOSI CBOOO/THOM YaCTHIIbI, JHEPTUSL U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U
3apsn Sapa, SHEPTHSI CBSI3U SIpa;

OOBACHSTH OCOOEHHOCTH MPOTEKAHUS buznyecKux SIBJICHUM:
AJIEKTPOMArHWTHAsT UHAYKIHS, CAMOMHIYKIHS, PEe30HAHC, MHTepdepeHIus
BOJIH, Judpakiusi, AWCHEepCcHUs, TIOJHOE BHYTPEHHEE OTPAKEHHUE,
dbotoanekTpudeckuii d3pdekt (hororddexr), anbda- u 6eTa-pacnaabl AaEp,
raMMa-u3JiaydeHue sjep, pu3nueckrue MPUHIUIIBI CIEKTPAIbHOIO aHadu3a U
paboThI Na3epa;



ONpENENATh HaIpPaBICHUE WHAYKUWHW MAarHATHOTO II0Js IPOBOJHHKA C
TOKOM, cuJibl AMriepa u cuiibl JIopeHua;

CTPOUTH MU300paKEHHUE, CO3aBaEMOE IJIOCKUM 3€pPKaJIOM, TOHKOM JIMH30M, 1
PacCUUTBIBATH €T0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOIOJIAralolUMe AaCTPOHOMHYECKHE IIOHATHUS, TEOPUH U
3aKOHBI JJIs1 aHAIM3a U O0BSICHEHUS (PU3NYECKUX MPOLIECCOB, TPOUCXOSAIINX
B 3BE€37aX, B 3BE3IHBIX CHUCTEMAaX, B MEXIaJaKTUUECKON Cpele; ABUKECHHS
HEOECHBIX TEJI, PBOIIONMH 3BE3] 1 BeerenHoii;

OPOBOAUTH  HCCIEAOBAHHWE 3aBUCUMOCTEH  (PU3WYECKUX BEIHYUH C
UCIIOJIb30BAHUEM  MPSAMBIX HM3MEPEHHI, NpPHU OSTOM KOHCTPYHPOBATh
YCTaHOBKY,  (UKCHUpOBAaTh  pe3yibTaThl  MOJYYEHHOHW  3aBUCHUMOCTHU
(¢u3MUecKMX BEJIWYMH B BHAE TIpapuKoB ¢ Y4ETOM aOCOJIIOTHBIX
NOrPEIIHOCTEN U3MEPEHU, JIENaTh BBIBOBI 110 PE3YJIbTATaM UCCIEAOBAHUS;
IPOBOJAUTHh KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYHH, MpPH STOM
BbIOMpaTh ONTHMAJbHBIA METOJA HM3MEPEHUs, OLEHUBATh aOCOJIOTHBIE U
OTHOCHUTENBHBIE OTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUN;
IPOBOJUTEH OMBITHI MO MPOBEPKE MPEMIOKEHHOW TUIOTE3bl: MJIAHUPOBATH
AKCIIEPUMEHT, COOMpPaTh HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, AHAJIM3UPOBATH
NOJIyYEHHBIE pPE3YyJIbTaTbl M JeNaThb BBIBOJ O CTaTyce NPeNOKEHHOU
TUIIOTE3BL;

ONMUCHIBATh METO/IbI NTOJIYYEHHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUN;
coOJiroaTh MpaBmia OE30MACHOTO TPYAa MPHU MPOBEACHUM UCCIEAOBAHUN B
paMKax y4eOHOTO DKCIIEPUMEHTA, IIPAKTUKyMa " y4eOHo-
UCCJIEIOBATENBCKOM M TNPOEKTHOM JEATEIBHOCTH C  HCIIOJIb30BAaHUEM
U3MEPUTEIBbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYAOBAHMUS;

pemarb pacuy€THbIC 3aJaud C SABHO 3aJaHHOM W HESIBHO 3aaHHOU
(¢u3MuecKoil MOJENbI: Ha OCHOBAaHMM AaHajiu3a yCIOBHS BBIOUpATh
¢usznyeckue MOJENH, OTBEYAIOUIMe TPEOOBaHUSAM 3aJaud, MPUMEHATDH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3NUECKUX TEOpUN Ipu
UCIIOJIb30BaHUM MAaTEMAaTHYECKUX METOJIOB PEIICHUS 3a1ay, MPOBOAUTH
pacy€Tbl HA OCHOBAaHUU MMEIOUIUXCS JAHHBIX, AHAIU3UPOBATH PE3YJIbTATHI U
KOPPEKTUPOBATH METObI PEIICHUS C YUETOM MOITYUYEHHBIX PE3YNIbTATOB;
peliaTh KaueCTBEHHbIE 3aaul, TpeOyIolue MPUMEHEHNs 3HaHUN U3 Pa3HbIX
pasziesioB Kypca (pU3MKH, a TAaK)KE WHTErPallui 3HAHUHW U3 IPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOIO0  LHKJIA: BBICTPAMBATH  JIOTUYECKYH)  IEMOYKY
pAacCyXIE€HU C ONOPOM Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

UCTIOJb30BaTh TEOPETHMYECKUE 3HAHHUA JUIsI OOBSICHEHHS OCHOBHBIX
MPUHIIMIIOB pabOThl U3MEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;



MPUBOJIUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHUE MPOIIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOM
JeSTeIbHOCTH 4YeJIOBEKa, CBS3aHHOM ¢ (U3NYECKUMHU TPOIECCaMU, C
MO3UIIMNA JKOJIOTUUECKONW O€30MacHOCTH, MPEACTABICHUN O PaIllMOHATLEHOM
IPUPOAOIONB30BAHUM, A TaKKE€ Pa3yMHOM MHCIOJIb30BAHUM JIOCTUKEHUN
HAyKU U TEXHOJOTUH JJI TadbHEHIIEro pa3BUTHS YEI0BEUYECKOro O0IIEeCTBa;
OPUMEHATh Pa3IM4YHBbIE CIMOCOOBI PabOTHl ¢ HHpOpMAIUEH (QUIUIECKOTOo
COJIEp)KaHUs €  HUCIHOJB30BAaHMEM  COBPEMEHHBIX  HH(MOPMALMOHHBIX
TEXHOJIOTUM, TMPU HTOM HMCIOJIB30BATh COBPEMEHHbIE HWH(OpMAIMOHHBIC
TEXHOJIOTUU JJIsl TIOUCKA, epepadOTKU U NIPEeAbABICHUS y4eOHON U HAYyYHO-
NOMyJsipHOM ~ MHQOpMalUUH, CTPYKTYPUPOBAHUS U  MHTEpIpeTaluu
uHpopMalMK, TOJYYEHHOM U3 Pa3IUYHBIX HCTOYHUKOB, KPUTUUYECKHU
aHAJIM3UPOBATh MOTyYaeMyt0 MH(OPMALIMIO U OLIEHUBATH €€ JOCTOBEPHOCTD
KaK Ha OCHOBE HMMEIOIIMXCA 3HAHHM, TaK U Ha OCHOBE aHAJM3a MCTOYHMKA
uH(popmaIuu;

IPOSBIIATH OpraHu3allOHHbIE u M03HABATEIIbHbIE yMEHUs
CaMOCTOSITENIFHOTO MPHOOPETEHUsI HOBBIX 3HAHUI B MPOIECCE BBHIMOIHEHUS
MIPOEKTHBIX M Y4EOHO-HUCCIIEA0BATENbCKUX PAdOT;

paboTath B TpYyIIE C HUCIOJIHEHHEM pa3JIMYHbIX COIMATBHBIX PpOJIei,
IUTAHUPOBATh pa0OTy TPYIIIbI, PALIMOHAIBLHO PACHPEEHATh NEATENLHOCTh B
HECTAaHAAPTHBIX CHUTyalUsiX, aJ€KBATHO OLIEHUBAaTh BKJIAJ KaXJIOTO W3
YYaCTHUKOB TPYTIIBI B PEIIICHUE PacCMAaTPUBAEMON MTPOOIIEMBI;

IPOSABIISTH MOTHUBALMIO K Oyaymieil mpoQecCHOHAIbHON NEATebHOCTH T10
CIIEUATBHOCTIM (PU3UKO-TEXHUUECKOTO MTPOUIISL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Koaun4yecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kourpoasnsie | IlpakTnyeckue
n/m | NMporpaMmsl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. HAYYHBIM METO/] TIO3HAHUS ITPUPO/IbBI
1.1 HayuHsblii MeTO1 TO3HAHUS TPUPOJIBI 6 bubmorexa [TOK
' Y A PP https://m.edsoo.ru/f16b68d7
Hroro no paszneny 6
Paznen 2. MEXAHUKA
bubnuoreka [JOK
2.1 K 1 1
nHeMaTHia 0 https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TBEpAOTO TeNA > ! https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 httos://m.edsoo ru/fL6b68d7
Nroro no pazaeny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON 15 1 bubmuorexa [JOK
' TEOPUHU https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
3.2 T T 20 1
CPMOHAMITKA. T CILIOBBIC MATHHb! https://m.edsoo.ru/f16b68d7
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 14 | bubmmoreka [IOK
' ®a3oBbIe IEPEXOJIbI https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Hroro no pazneny

49

Paznea 4. JIEKTPOJJUHAMUKA

bu6mmorexa [IOK
4.1 DIEKTPHYECKOE oJIe 24 https://m.edso0.1ru/f16b68d7
N N but6mmoreka [{OK
4.2 IToCTOSTHHBIN 2IIEKTPUYECKUM TOK 24 httos://m.edsoo.ru/f16b68d7
bu6nmoreka [IOK
4.3 TOKH B pasiHHHBIX cpeax 6 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 54
Pa3znen 5. PUBNYECKUM TIPAKTUKYM
N bubmmoreka [JOK
31 PusHrieCKHi IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 16
bu6mmoreka [IOK
Peseproe Bpems 10 https://m.edso0.1ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME



https://m.edsoo.ru/f16b68d7
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11 KITACC

Koan4yecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB Kontponbusie | TIpakTaveckme (undposbie)
n/m | ¥ TeM NpPorpamMmmsbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
bubnuorexa [JOK
1.1 M 14
ariitHoe HoJe https://m.edso00.1ru/39859ef1
12 DNeKTpOMarHuTHas 13 1 bu6muoreka [JOK
' WHIY KM https://m.eds00.1u/39859¢f1
Hroro no pazaeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
but6mmoreka [IOK
2.1 M 10
CXAHHHCCKNE KONCOaNNA https://m.edsoo0.ru/39859ef1
27 DJIEKTPOMarHuTHbHIE 15 bubmuotexa [JOK
' KoJIeOaHus https://m.eds0o.ru/39859¢f1
’3 MexaHHYeCcKHue U 10 | bu6mmorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edso0o.ru/39859ef1
bubnunorexa LIOK
2.4 2 1
Onrika > https://m.edsoo.1u/39859¢f1
Hroro no paszneny 60

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

3.1

Ocuoser CTO

5

1

bub6mmorexa [JOK
https://m.eds00.1ru/39859¢ef1

Hroro no pazneny

Pa3nesn 4. KBAHTOBAS ®PU3UKA
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41 KopmyckynsipHO-BOTHOBOM 15 bubmmoreka [JOK
' Jyaliu3m https://m.eds00.ru/39859¢f1
bu6mmorexa [JOK
4.2 o 5
it aroma https://m.eds00.ru/39859ef1
43 ®dusnka aTOMHOTO siApa U 5 bubnmnoreka [JOK
' 3JIEMEHTAPHBIX YaCTHI] https://m.edsoo0.ru/39859¢f1
Hroro no pazneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DJIEMEHTBI aCTPOHOMUU U 12 bu6nuoreka [JOK
' acTpopu3UKH https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12

Pazzea 6. PUSUNUYECKUN TPAKTUKYM

. bubnuorexa [JOK
6.1 DHIHCCKHH NPAKTHRYM 16 16 https://m.eds00.1ru/39859¢f1
Nroro no pazaeny 16
Paznen 7. OGOBINAIOIIEE IIOBTOPEHUE
CucreMaTusanus 1
0000111eHIE TPEIMETHOTO
COJIep>KaHus U OIbITa
7.1 esITEIILHOCTU 15 Eubmaorexa ITOK
' a R https://m.edsoo0.ru/39859¢f1
MPUOOPETEHHOTO TIPU
U3yYeHUH Kypca GU3NKU
10 — 11 knaccoB
Hroro no pasneny 15
bu6moreka [JOK
Pesepsroe Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO 170 16
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YACOB I10 [TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosamnuecTBo yacos DiIeKTPOHHBIE
Ne ara udposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue A upp
n/n Bcero U3yYeHUs o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
| ®dusuka — pyHIaMeHTaIbHas HayKa O | 1 yueOnas bubmmoreka [IOK
IpHUpoJIe Hezens https://m.edsoo.ru/l1beef346
) HayuHbIil MeTO1 TO3HAHUS U METO/IbI ) 1 yueOnas bu6muoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SIBICHUIN Hezens https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPUS B IpoLiecce
1 yueOHas but6mmoreka [JOK
3 no3HaHus npupoasl. Habmonenue u 1
Henenst https://m.edsoo.ru/34c49931
AKCIIEPUMEHT B (DU3HKE
4 Crioco6b! n3mMepeHust Pu3nIecKux | 1 yueOnas bubnuorexa [JOK
BEJINYHUH Henenst https://m.edsoo.ru/ca2def03
AOCOIIOTHAS M OTHOCHUTEIBHAS
5 MOTPEUTHOCTH U3MEPEHUH (PU3HMUECKUX 1 I yaebias bubmmorexa HOK
P P HeIens https://m.edsoo.ru/7f18fda3
BEJINYUH
MonenupoBanue B ¢pusuke. Poib n
6 MecTO (QHU3UKHU B (POPMUPOBAHUH ) 2 yueOHas bubnuoreka [IOK
COBPEMEHHON HAy4YHOU KapTHUHBI MHUPA, Henens https://m.edsoo.ru/eabbded1
B MMPAKTUUECKOU JIEATEILHOCTH JIIOIeH
Mexanuueckoe apmxenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh ) 2 yueOHas bu6nmoreka [IOK
MEXaHUYEeCKOro ABrKeHus. [Ipsmas u Hesens https://m.edsoo.ru/e9a52{02
oOparHas 3a/1a4il MEXaHUKU
Pannyc-BekTop MaTepralbHON TOYKH,
8 €ro MPOEKIIMHU Ha OCU KOOPAUHAT 1 2 yuebuas bubnnorexa LIOK
p p ' HeJenst https://m.edsoo.ru/30a108as

Tpaexropus. [lepememienne. CKOpocTs.
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Nx npoekiuu Ha 0CK KOOpAUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE

[TpuHnun oTHOCHTENBHOCTH [ anmunest.

9 nexkenue. ['padhuyaeckoe onucanue 2 yueOHas bubnmnoreka [JOK
PaBHOMEPHOTO MPAMOJUHENHOTO Heens https://m.edsoo.ru/89ba7190
JIBIDKCHUSI

10 CrnoxxeHue nepeMeleHuid U CKOPOCTEH. 2 yuebHas bubmuorexa [JOK
Pemenue 3anau Hezens https://m.edsoo.ru/761d18aa
HepaBnomepHoe nBuxeHue.

1 MrHoBeHHasi CKOPOCTb. Y CKOPEHHE. 3 yueOnas bubmmoteka [JOK
[IpsiMonMHEITHOE TBHKCHHE C HeAens https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduaeckoe onucanue

12 MIPSMOJIMHEMHOTO IBU>KEHMUS C 3 yuebnas brbsmorexa LOK

p A Henenst https://m.edso0.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOoHOE TIazicHre. Y CKOpeHHe

13 CBOOOTHOTO TaZCHUS. 3aBUCUMOCTh 3 yueGHas bubmmoreka [JOK
KOOpAWHAT, CKOPOCTH, YCKOPEHUS OT HeJenst https://m.edsoo.ru/f738109¢
BPEMEHH U UX rpapuKu

14 JIBukeHwue Tena, OpOMIEHHOTO O] 3 yueOnas bubmmoreka [JOK
YIJIOM K TOPU30HTY HeJens https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nBuxeHue. Jprxenue
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHas

15 ckopocts. [lepuoa u yactora 3 yuebias bubmmorexa [OK

p - epuon ’ HeJeNs https://m.edsoo.ru/33196fbe
LlenTpocTpeMHUTENbHOE U TIOJHOE
YCKOpEHHUEe

16 KoHTtponbHas paboTa mo teme 4 yueOHast bubnuorexa [JOK
"KunemaTtuka" Heens https://m.edsoo.ru/1242f32¢
[Tepasiii 3akoH HploTOHA.

17 NuepumanbHble CUCTEMBI OTCUETA 4 yucbias bubmmorexa [TOK

pit ’ Henensa https://m.edsoo.ru/5a9e4a64
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HewnneprmanbeHble ccTeMBbl OTCUETA

Cuna. PaBHOZ€EHCTBYIOIIAs CHIIA.

4 yuebHas

bubnuoreka [JOK

18
Bropoii 3akon HetoTona. Macca HeAens https://m.edsoo.ru/141d3837
19 B3aumoneiictue Ten. Tperuiil 3akoH 4 yuebHas bu6mmorexa [IOK
Herorona Heens https://m.edsoo.ru/57dbas505
[Tpunimn cynepno3uiuu cuil. Pemenue
20 3ap anLa 1| };IMSHGHI/I: 3aKOHOB 4 yucbuas bubmorexa [IOK
A p HeJenst https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMHUPHOTO TATOTECHHUSI.
21 DKBUBa eHT}?OCTB rPaBUTALMOHHOM U S yuebnas bubmmorexa [JOK
HU P i Heens https://m.edsoo.ru/9aba2b0a
WHEPTHOU MacChl
2 Cuna TAXKeCTH U YCKOpEHHE 5 y4eOHast bubnuorexa [JOK
CBOOOIHOTO IMageHUS HeJes https:/m.eds00.1ru/22757126
JIBuxeHre HeOECHBIX TE U UX
3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas 5 y4eOHast bubmmorexa [JOK
KOCMHUYECKasi CKOPOCTbh. 3aKOHBI HeZens https://m.edsoo.ru/11abfa0a
Kemnnepa
5 yueGHas bubmuoteka [JOK
.3 I'yka. B
24 Cuna ynpyrocti. 3axou I'yka. Bec Texa HeZens https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoma u BuabI cHIT 5 et bubmmoreka [JOK
YqycoHas
25 TpeHus. JIBUKEHHE B KUJIKOCTH U Ta3e ¢ IZQI[GJ‘IH https://m.edsoo.ru/1fa86499
YYETOM CHJIbI COIIPOTUBIIEHUS CPEIbI https://m.edsoo.ru/2cb29676
2% Hasnenue. ['mnpocraruueckoe 6 yueOHas bubmmoreka [JOK
nasnenue. Cuna Apxumena Heens https://m.edsoo.ru/a28aa7ad
AOGCOIOTHO TBEPAOE TEIO. 6 veaeh bubnmnorexa [JOK
YCcOHasA
27 IToctynaTenbHOE U BpalaTeabHOE }}IICIICJ]H bu6muoreka [IOK
JIBDKEHUE TBEPIOTO TEJa https://m.edsoo.ru/2b95d57¢
73 MoOMEHT CUJIbl OTHOCHTEIBHO OCH 6 yuebHas but6mmoreka [JOK
BpateHus. [1neqyo cubl HeIes https://m.eds00.1u/653d3459
29 Crno)xeHue CHI, MPUIOKEHHBIX K 6 yuebHas bubmuoreka [JOK
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TBepaoMy Teny. LleHTp TskecTu Tena. Hezens https://m.edsoo.ru/9aa79a7d
VYcnoBus paBHOBECHUS TBEPAOTO Tea.
Bunsl paBHOBecus
6 yueOHas bubnuorexa [JOK
30 Pemnrenue 3anau Y &
HeJenst https://m.edsoo.ru/dclcaac0
31 KonTponbHas pabota no teme 7 yueOHast bu6mmoreka [IOK
"Ilnnamuka. Ctatvka TBEpAOro tena" HeJes https://m.edsoo.ru/9f5a574c
NMiynsc MmaTepualbHON TOUYKH,
1 CUCTEMbI MaTepUaJIbHbIX TOYeK. LleHTp 7 yueOHas bubnmnoreka [JOK
MacC CUCTEMbI MATEPUAJIBHBIX TOYEK. HeJe s https://m.edsoo.ru/4bb8294b
Teopema 0 ABM>KEHUHU LEHTPaA Macc
NmMnynbc cunbl 1 U1BMEHEHUE UMITYJIbCa
33 TeJa. 3aKOH COXPaHEHUsI UMITYJIbCa 7 yuebnas bubmmorexa [TOK
) P Y ' HeJes https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoOMEHT uMITyJIbca MaTepuaabHON
14 Toyku. IIpencrasienue o coxpaneHuu 7 yueOHas bu6muoteka [{IOK
MOMEHTA UMILYJIbCA B IIEHTPAJIbHBIX Hesens https://m.edsoo.ru/d6532eb9
MOJISIX
7 yueOHast but6mmoreka [JOK
35 Pemenue 3anau
A HeJenst https://m.edsoo0.ru/f7706d63
PaGota cuibl Ha MaJIOM U HA KOHEYHOM
16 nepemereHuu. I'padguueckoe 8 yueOHas bu6mmoteka [{OK
Mpe/iCTaBJICHHE PaObOThI CHUITHI. HeseIs https://m.edsoo.1ru/913974c7
MOUIHOCTD CHIIBI
Kuneruueckas sneprus. Teopema 06
. 8 yueOHas bubnuorexa [JOK
37 M3MEHEHUN KMHETHYECKOM SHEPrUu
. Henens https://m.edsoo.ru/9a5e2¢e74
MarepuaibHOM TOUKU
[ToTenmanbHbIC U HETIOTEHIIUATBLHBIE
38 cwibl. [loTrennmansHas sHeprus. Bropas 8 yucbnas brbmmorexa OK
' 1 PR SIOP HeJeNns https://m.edsoo.ru/554bafcc

KOCMHYCCKAA CKOPOCTb
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Tpetbs kocMuyeckasi ckopocTb. CBs3b
pabOThI HEMOTEHIIUATIBHBIX CUJI C

8 yueOHast

bu6mmoreka [IOK

39 W3MEHEHUEM MEXaHUYECKOW SHEPTUU
Henens https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHECHUS
MEXaHUYECKON YHEPTUuun
VYrpyrue u Heynpyrue CTOJTKHOBEHHS.
40 VpasHeHne bepHyan a1 uaearsHOH 8 yuconas bubmmorexa HOK
p PHY. A A Henens https://m.edsoo.ru/f30f43b6
SJKUIKOCTHU
41 KonrpomnbHas padora o teme "3aKoHbI 9 yueOHas bubmmoreka [IOK
COXPAHEHHUS B MEXaHHKe" Heens https://m.edsoo.ru/474e7c4a
Pa3ButHe npeacTaBiIeHU 0 IPUPOIE
P pup 9 yuebnas bu6nmoreka [IOK
42 TemioThl. OcHoBHEIE TTONI0xeHust MKT.
Henens https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHoBckoe ABMKEHHUE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TEI. XapakTep ABWKECHUI U 9 yuebuas buommorexa HOK
PA . P pA Heaes https://m.edsoo.ru/c44d02e2
B3aHMMOJEUCTBUS YAaCTHUI[ BEIIECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB).
9 yuebHas bubnuorexa [JOK
44 KommuectBo BemecTBa. IlocTossHHAs
Henens https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TennoBoe paBHOBeCHE. 9 yueOHas bubmuoreka [IOK
IIxana Ienbcus HeAe s https://m.eds00.ru/0070d493
10 yuebnass | bubmuoteka [JOK
46 Pentenue 3amau
A HeNes https://m.edsoo.ru/1531aba5s
10 yuebnass | bubmmoteka [JOK
47 Wneanbueiii ra3. 'a3oBbie 3aKOHEI
a Hees https://m.edsoo.ru/1deb2367
43 VYpaBuenne MenneneeBa-Kianeiipona. 10 yuebnass | bubmnorexa [JOK
Pentenue 3anau HEJEens https://m.edsoo.ru/8d12¢328
49 AOGcomoTHas TeMiieparypa. 3aKoH 10 yue6nas | bubmuoteka [IOK
JlanpToHA HeJenst https://m.edsoo.ru/14e02d1f
50 N3onporieccel B uaeaaibHOM rase ¢ 10 yuebnas but6mmoreka [{OK
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MOCTOSIHHBIM KOJIMYECTBOM BEIIICCTBA Heaens https://m.edsoo.ru/68878d51
['paduueckoe npencrapnenHue
51 Hfog) OIIECCOB: i30Te Ma, U30X0pa 11 yuebuan | bubamorexa IOK
pol ) pMa, pa, Hezens https://m.edsoo.ru/1344327b
n3zobapa
11 yuebnass | bubamoreka [IOK
52 OcHoBHoe ypaBHeHne MKT
HOBHOC ypaBHCHH Hezens https://m.edsoo.ru/c8094721
11 yuebnas | bubmuoteka [JOK
53 Pemenue 3anau
A Hezes https://m.edsoo.ru/10265a05
CBs3b a0COMIOTHOM TeMIepaTypbl
TEPMOJIMHAMUYECKON CUCTEMBI CO
. . N 11 yuebnas

54 CpelHEN KUHETUYECKON SHEPTUEN e https://m.edsoo.ru/c38af875
MOCTYMATEILHOTO TEIJIOBOTO IBMKCHHUS
e€ yacTull

55 O06o001IeHre U cucTeMaTu3aus 3HaHu! 11 yuebnass | bubmmoteka [IOK
o teme "OcuoBsl MKT" HEICTIsI https://m.edsoo.ru/09d12£d8

56 KontponbHas padota mo teme "OCHOBBI 12 yuebnas | bubmuorexa [JOK
MKT" HeJenst https://m.edsoo.ru/13adad59
Tepmonunamudeckasi cucteMa. 3a1aHue
BHEIIHUX ycyoBui uist T/ cucreMsl.

57 Bueninve u BHyTpeHHUE MapaMeTPhI. 12 yuebnas | bubnuorexa [JOK
[Tapametpsl T]I cucTeMBbI Kak CpeTHHE HeAens https://m.edsoo.ru/5f8d38a3
3HAYEHUSI BEJIMUMH, OITUCHIBAIOIIUX €€
Ha MUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 Camonpoun3BonbHas penakcanus T/] 12 yuebuas | - bubmrorexa [IOK

P P t Hezens https://m.edsoo.ru/8ec5120
CUCTEMBI K TEIJIOBOMY PABHOBECHIO
Moaenp naeanbHOro ra3a B
59 TeDMOTHHAMIKe. Y CTOBMS 12 yuebnas | bubmmoteka [JOK
pMOZL T HeJenst https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOW MOJEIIH
60 VYpaBuenue MenaeneeBa-Knanelipona u 12 yuebnass | bubmmoreka [JOK
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BBIPAYKEHHE JIJI1 BHYTPEHHEW SHEPTUU HeAens https://m.edsoo.ru/bal178d0
BripaxkeHue a1 BHyTpeHHEH SHEPTrUun

61 0JIHOATOMHOTO HJI€aJIbHOTO Ta3a. 13 yuebnass | bubmuorexa [JOK
KBasucrarnueckue 1 HeCTaTHUECKUE HezeIst https://m.edsoo.ru/ac5caclS
MPOIIECCHI
DnemeHTapHas paboTa B

6 TepMoauHaMUKe. Beruncienue paboTsl 13 yuebnass | bubamoreka [IOK
o rpaduky mporecca Ha pV- HezeIst https://m.edsoo.ru/741d5738
JmarpamMmme
Tennonepenaya Kak crmocod U3MEHEHUs

63 BHYyTpeHHel 3neprun T/l cucremsl 6e3 13 yuebuas | bubamorexa LOK

HeJeNst https://m.eds00.1ru/3d734561

COBepILIEHHS pabOThI

64 KonBekuusi, TEmIonpoBOIHOCTb, 13 yuebnass | bubmamoreka [JOK
U3ITyYCHUE HeAens https://m.edsoo.ru/157b54cd
KonunuectBo TermnoTsl. TennoéMKOCTh

65 Tena. Y nenbHas U MOJISIpHAs 13 yuebnass | bubmauoreka [JOK
TEINIOEMKOCTH BelllecTBa. Y AelIbHAs Heens https://m.edsoo.ru/7ba67355
TEIJIOTa CropaHus TOIJIMBA

66 Pacuér konuuecTBa TEIIOTHI PU 14 yuebnas | bubmmorexa [JOK
TEeIuIonepe1aue Hees https://m.edsoo.ru/1dbSad4e

67 [TonsiTre 06 amuabaTHOM TpoIecce. 14 yuebnass | bubmamoreka [JOK
[lepBblii 3aKOH TEPMOAMHAMUKHU HeJeIs https://m.edsoo.ru/d8098824
KonunyecTBo TemmoTs! u paboTa Kak

68 MEpbl U3MEHEHHSI BHYTPEHHEN SHEPTUH 14 yueOnas | bubmmorexa HOK

HeJenst https://m.edsoo.ru/b047alcd

T cucrtemsbl
BTtopoii 3aKk0H TEpMOJIMHAMUKY 1JIs

69 PaBHOBECHBIX U HEPABHOBECHBIX 14 yuebnas | bubmmuoteka [JOK
npoueccoB. Heobpatumocts HeJenst https://m.edsoo.ru/c6f4f464
MPUPOAHBIX MPOLIECCOB

70 [IpuHIUIIBI IEUCTBUS TEIIOBBIX 14 yuebnass | bubmauoreka [JOK
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maruH. KT/ HeAens https://m.edsoo.ru/2e¢945513
71 MaxkcumanwHoe 3HaueHue KIT. [{ukn 15 yuebnass | bubamoreka [JOK
Kapno Hezens https://m.edsoo.ru/fe3857b9
15 yuebnass | bubamoreka [IOK
2 Pewerue sanaq Henens https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKUE ACTIEKThI
7 HCTIOJIL30BAaHUS TEIIJIOBBIX JBUTaTEIECH. 15 yuebnass | bubamoreka [JOK
TerutoBoe 3arpsi3HEHUE OKPYKArOLIEH Heeust https://m.edsoo.ru/9867aaa7
Cpelibl
15 yuebnass | bubmamoreka [JOK
4 Pemerue sanias Henens https://m.edsoo.ru/c8c70432
O0600mIeHre U CUuCTeMaTH3aIis 3HAaHUIA
75 no teme "Tepmonunamuka. TermnoBbie 15 yuebnaz bubnmorexa LIOK
" Henens https://m.eds00.ru/28d62b3f
MAaIIHBI
76 KonTtponbnas paboTa mo teme 16 yueOnas | bubnuorexa [JOK
"Tepmonnaamuka. TemnoBbie MaTuHbL" HeAens https://m.edsoo.ru/1b6e26¢5
[TapooOpa3zoBanue 1 KOHICHCAIIHS.
77 Ucnapenue u kunenue. Y nejibHas 16 yuebuas | bubmiorera [IOK
HEeAens https://m.edsoo.ru/6f8e¢6777
TEeIUI0Ta MapooOpa30BaHUs
HacebiienHbie ¥ HEHACHIIIICHHBIE MAPHI.
KadecTBeHHas 3aBUCMMOCTD TIJIOTHOCTH
Y JIaBJICHUS HACBIIIEHHOTO Mapa OT
78 TEMIIEPATypbl, UX HE3aBUCHUMOCTb OT 16 yuebuas | bubmmorexa LIOK
. HeAens https://m.edsoo.ru/f5¢c17d02
00BEMa HACHIIICHHOTO Tapa.
3aBHUCUMOCTb TeMIEPaTypbl KUIICHUS OT
JIaBJICHUS B )KUJIKOCTH
79 BrnaxaocTs Bo3ayxa. AGCOMIOTHAS U 16 yuebnass | bubmauoreka [JOK
OTHOCHUTEIbHAA BIIAXKHOCTH HeAens https://m.edsoo.ru/30ebbb79
20 Permere 3aau 16 yuebnass | bubmuorexa [JOK

HeIest

https://m.edsoo.ru/18e95ff3
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Tépnoe teno. Kpucrammmueckne n

. 17 yuebnass | bubmamoreka [JOK
81 amopdHbIe Tena. AHU30TPOIHS CBOMCTB
HeJenst https://m.edsoo.ru/20a88a03
KpUCTAJUIOB
[ImaBneHue U KpUCTAIIU3ALIMS.
17 yuebnass | bubmmoteka [JOK
82 VY nenpHas TEIUIOTA TUTABJICHHUS.
HeAens https://m.edsoo.ru/6ee91e9f
CyOmmmariust
eopManu TBEPAOTO TENA.
Jlegop P 17 yuebnass | bubamoreka [IOK
83 Pactsxenue u cxxarue. Casur. Monyinb
N HeIeus https://m.edsoo.ru/dalaab10
IOmnra. Ilpenen ynpyrux negopmanunit
TennoBoe pacmIMpeHne KUIKOCTEN U
84 TBEPBIX T€JI. AHTAPMOHU3M TEIIOBBIX 17 yueuas | bubmnorexa LIOK
P L p HeAens https://m.edsoo.ru/7baSedf2
Kosie0aHui YacTHUI] BEIIeCTBa
25 [IpeobpazoBanue 3Hepruu B (Ha30BBIX 17 yuebnas | bubnuorexa [JOK
nepexonuax Henenst https://m.eds00.ru/97a0672f
18 yuebnass | bubmmoreka [JOK
86 VYpaBHeHHE TEIIOBOTO OanaHca
p HeJenst https://m.edsoo.ru/ab1521fb
18 yueOnas | bubnuorexa [JOK
87 Pemenue 3angau
A HeJenst https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.

28 Kanunnsipueie sisnenus. JlaBnenue noj 18 yuebnas | bubnuorexa [JOK
HWCKPUBJICHHOW MOBEPXHOCTHIO Heaens https://m.edsoo.ru/b42f1{97
xuakoctd. Gopmyia Jlamnaca
O06o001IeHne U CUCTEMATH3AINS 3HAHUIA

} 18 yuebnass | bubmmoreka [JOK
89 1o TeMe "ArperaTHble COCTOSTHUS
| HeJenst https://m.edsoo0.ru/0b52575¢
BemecTBa. Pa3oBbie MEPEXObI
KonTponbras pabota mo Teme
| 18 yuebnass | bubmuoteka [JOK
90 ArperatHbie COCTOSIHUSI BEIIECTBA.
| HeJIens https://m.edsoo.ru/7dc2a739
da30BbIE IEPEXOABI

91 DnekTpu3alus Tel U €€ MPOosIBICHUS. 19 yuebnas | bubnunorexa [JOK

OnexTpuueckuil 3apsa. JlBa Buaa Heeust https://m.edsoo.ru/1aff445f
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ANeKTpudecKkux 3apsanoB. [IpoBogHuKH,
JUBJIEKTPUKHU U NTOJTYTIPOBOAHUKH

DneMEeHTapHBIN AIEKTPUUECKUI 3apsil.

92 3aKOH COXpaHEHUs AIEKTPUIECKOTO 19 yuebuas | bubmmorexa LOK
p p HeIens https://m.edsoo.ru/f49afd24
3apsa

93 B3aumoneincreue 3apsanoB. Toueynsie 19 yuebnass | bubamoreka [IOK
3apsabl. 3akoH Kynona Heqes https://m.edsoo.ru/445b7746

19 yucGHas but6mmoreka [JOK

94 Pemenue 3amau Hexens https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onektpuueckoe nose. Ero neiictBue Ha 19 yuebnass | bubmumoreka [JOK
BIIEKTPUYECKHE 3aPSIIbI Hezens https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [Tpo6uslii 3apsia. Jluauu 20 yuebnast | bubmmoteka [JOK
HaNpsHKEHHOCTHU BJIEKTPUYECKOTO MOJIA. Henes https://m.edsoo.ru/3dac6957
OnHOPOAHOE AIEKTPUIECKOE MOJIe
[ToTeHumanbHOCTH

97 ANEKTPOCTATUYECKOro 1oJsi. PazHocTh 20 yuebras | bubmmorexa [IOK

p ) HeeIs https://m.eds00.ru/80021447
MOTEHI[MAJIOB U HATPSKEHUE
[ToTeHumanbHas FHEPrus 3apsia B
20 yueOnas | bubmmorexa [JOK
98 aneKTpocTatuueckoM mnosne. [lorenunan
Henenst https://m.edsoo.ru/af5fa389
3NEKTPOCTATUYECKOTO MO
CBs13p HANPSHKEHHOCTH TIOJIS U

99 a3HOCTH MOTEHUIHUAJIOB JIJISI 20 yueuas | - buGmmorexa LIOK
p H g HeJenst https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MOJIS

100 [TpuHuMn cynepno3uuuu 20 yuebnast | bubmmoteka [JOK
AIEKTPUYECKUX TMOTEN Hezens https://m.edsoo.ru/Ocfe4abe

21 yuebnas | bubmmorexa [JOK
101 Pemenne 3ana
HHCHHC 3a/aq HEJEIIS https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [Tone 21 yuebnas | bubmmorexa [JOK
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PaBHOMEPHO 3apsKEHHOU ChephI HeIest https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO MO
103 00BbéMy 11apa. IToe paBHOMEpHO 21 yuebuan | bubmmorexa HOK
y ? : p . P HeIeus https://m.edsoo.ru/f7a665ee
3apsUKEHHON OECKOHEYHOM MITOCKOCTH
104 [IpoBOIHUKY B 3EKTPOCTATUYECKOM 21 yuebnas | bubmuorexa [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B Hesens https://m.edsoo.ru/32405eab
105 JIMPIeKTpUKY 1 TTOTYTTPOBOTHUKH B 21 yuebnas | bubmmorexa [JOK
DJIEKTPOCTATUYECKOM I10JI€ Henens https://m.edsoo.ru/060ebab5
Kongencarop. D1eKTpoEMKOCTh
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTh 22 yucbuan | bubmmorexa [IOK
A pa. p HeIeust https://m.edsoo.ru/845b4{73
MJIOCKOTO KOHAEHCAaTOpa
107 [TapannensHOE coequHEHUE 22 yuebnas | bubmmoreka [JOK
KOHJICHCAaTOPOB Heels https://m.edsoo.ru/d11e8ce?
108 [TocnenoBaresbHOE COCTMHEHUE 22 yyebnas | bubnuorexa [JOK
KOHJIEHCATOPOB Henenst https://m.eds00.1u/1€992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCATOpa 22 yucbuas | bubmmorexa [IOK
p p A p HeJenst https://m.edsoo.ru/73a34{18
22 yueGHan bu6mmorexa [IOK
110 Pemenue 3anau esens https://m.edsoo.ru/5tb2acb5
https://m.eds00.1ru/27434040
11 JIBr>xeHue 3apsKeHHOW YacTHUIbI B 23 yuebnas | bubamoreka [JOK
OJHOPOJAHOM BJIEKTPUUECKOM TI0JIE Hees https://m.edsoo.ru/8341d6ac
23 0
112 Pemenue 3anau yachas
Henensa
13 O060011IeHre U cCUCTEMaTU3aIIs 3HAHUIA 23 yuyebnas | bubmmorexa [JOK
o Teme "DieKTpuueckoe moie" HeJens https://m.edso0.ru/5752603f
114 Konrponsnas padora no teme 23 yuebnast | bubmmoteka [JOK
"DnexTpuueckoe mnosie" HeeTIsI https://m.edsoo.ru/cefe90e9
115 Cuia toka. [TocTosiHHBIN TOK. Y CIOBUS 23 yyeOnas | bubmuorexa [JOK
CYIIECTBOBAHHUSI IOCTOSTHHOTO Hezens https://m.edsoo.ru/233311b5
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SJICKTPHYCCKOI'0 TOKaA

24 yuebnast | bubmmoteka [JOK
11 n .H J1C
6 crounuy Toka. Hanpsienne u 511 HeAes https://m.edsoo.ru/0839al15
117 3axon OMa 11 ydacTKa LEenu. 24 yuebnast | bubmmoteka [JOK
DIIEKTPUUECKOE COMTPOTUBIICHHE HezeIst https://m.edsoo.ru/f14f251¢
3aBUCUMOCTb CONPOTUBIICHUS
1138 OJIHOPOJHOT'O IIPOBOJHUKA OT €r0 24 yuebnast | bubmuoteka [IOK
JUTMHBI ¥ TJIOMIAH TOTIEPEYHOTO HEeIes https://m.edsoo.ru/95fcdf51
CeUYeHUSs
119 VY enpHOE CONPOTUBIICHUE BEILIECTBA. 24 yyebnas | bubmmotexa [JOK
Perntenue 3amau Henes https://m.edsoo.ru/437f8300
120 [TocnenoBarensHOE, MapaeNabHOE, 24 yuebnas | bubauoreka [JOK
CMEIIaHHOE COEMHEHNE TPOBOTHUKOB Heens https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX IIEKTPUUECKUX 25 yuebnas | bubamoreka [JOK
neneii. [Ipasuna Kupxroga HeJens https://m.edsoo.ru/1794cf37
25 yuebnas | bubamoreka [JOK
P
122 CHICHHC 3a1aq Henens https://m.edsoo0.ru/3881b469
Pabota snmekTpuyeckoro Toka. 3akoH 25 yuebnas | bubamoreka [JOK
123
Jxoyist —Jlenna Hezens https://m.edsoo.ru/a3605¢5¢
25 yuebnas | bubmmotexa [JOK
124 P
CHICHHC 3a1aq Henens https://m.eds00.1u/6761bf0f
MOUIHOCTB IEKTPUYECKOTO TOKA.
125 TCHIJI'—IIOBaSI MO HOiTB BbIJIETIsieMasi Ha 25 yuebuan | bubmmorexa LIOK
m » BRI Henens https://m.eds00.1u/99750a6f
pe3ucrope
26 yueOnas | bubmmortexa [JOK
126 Pemenne sanas HeJenst https://m.edsoo.ru/eb72fc24
127 OJ1C u BHYyTpEeHHEE CONPOTHUBIICHUE 26 yueOnas | bubmuorexa [JOK
UCTOYHHUKA TOKA Heaens https://m.edsoo.ru/72d453af
3akon OMa 15 TOJTHOM (3aMKHYTOM ) 26 yueOnas | bubmmorexa [JOK
128 N
BIIEKTPAYECKON IEMH Hezens https://m.edsoo.ru/221f401b
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179 P 26 yueOnas | bubmmorexa [JOK
CHICHHC 3a1aq Henens https://m.eds00.1u/3580b679
26 yuebnas | bubmmoreka [JOK
130 MOMHOCTS HCTOUHMKA TOKA Henens https://m.edsoo.ru/a0ae51d8
27 yuebnas | bubaumoreka [JOK
131 Koporkoe saubikanue HEeJEIsI https://m.edsoo.ru/546f5632
132 K O CTOAHHOI0 TOKA 27 yuebnas | bubmmorexa [JOK
TOCTOSH
OHJICHCaTOp B HenH HeIeust https://m.edsoo.ru/35368f3¢
27 yuebnast | bubmmoteka [JOK
133 Pemerue sanas HeeIst https://m.edsoo.ru/4410cef0
Pemenue 3anau no teme "IlocTostHHBINM 27 yuebnas | bubmmorexa [JOK
134 . |
3JICKTPUYICCKHH TOK Henens https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no reme "IlocTostHHBIN 27 yuebnas | bubmmoreka [JOK
ANEKTPUUECKUN TOK" HeJens https://m.edso0.ru/744261b8
Pemrenue 3aga4d mo treMe "IlocTosSHHBIHM 28 yuebHas bubmmorexa [IOK
136 . |
ANEKTPUIECCKUN TOK HeAens https://m.edsoo.ru/eb5d4687
O06o001IeHre U cucTeMaTU3alus 3HaHUN
137 0 eme "I[TocTostHHBII 3JICKL":‘ WYECKUM 28 yuebuan | bubmmorexa OK
10 TEM TOSIHH
" P Heaenst https://m.edsoo.ru/bfd7a050
TOK
138 Konrponbnas padora no teme 28 yuebnast | bubmmoteka [IOK
"IlocTOSIHHBIN NEKTpUYECKUH TOK" Hezens https://m.edsoo.ru/1885ddf1
DJieKTpuYecKasi IpOBOAUMOCTD
139 P P 32[ i 28 yueOnas | bubmmorexa [JOK
PAsIMHHBIX BELIECTB. JICKTpHHCCU Henens https://m.eds00.1ru/da794295
TOK B MeTajiax. CBepXMnpoBOANMOCTD
DIEKTPUUECKUI TOK B pacTBOpaxX M
140 P o HTI:)B 3aIfOHI)I 28 yuebnast | bubmmoreka [JOK
T .
PacIlIaBax HJCKTpo Henens https://m.eds00.1u/4b423491
®dapajes 1S HIEKTPOIU3a
29 yuebnast | bubmmoreka [JOK
5 i
141 | Oneirputieckuii Tok B rasax. [hnasma wemens | hitps:/m.edsoo.rw/92d92f76
142 DNEeKTPUUECKUN TOK B BAaKyyMe. 29 yuebnast | bubmmoreka [JOK
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Bakyymasbie npubopsl HeIest https://m.edsoo.ru/2E+160
143 DNEeKTPpUYECKUM TOK B 29 yuebnas | bubamoreka [JOK
MOJIyIpOBOJHHUKAX HeOens https://m.edsoo.ru/ab61c660
144 [TomynpoBOIHUKOBEIE TPUOOPHI 29;;2?;% E£6;;I$T:§Si?rou/§3 622200
DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U HapsHKEHUS
B LIETIH [TOCTOSTHHOTO TOKA IPU MOMOIIN
QHAIOTOBBIX H UHPOBHIX 29 yuebnas | bubmmoreka [IOK
145 U3MEPUTEIBHBIX TPUOOPOB" HITH HeJIens https://m.edsoo.ru/5643ea56
"3HaKOMCTBO C LIUPPOBOIA
nabopartopueii o ¢pusuke. [Tpumepsr
U3MepeHus: PU3NYECKUX BETUYUH MTPU
MIOMOIIA KOMIBIOTEPHBIX JATYUKOB"
@U3HYECKUI NPAKTUKYM 110 TEME
146 "N3y4yeHre HepaBHOMEPHOTO JIBUKECHHUS 30 yuebnas | bubmmorexa LHJOK
C LEJBIO ONPEICICHUS] MTHOBEHHOM Heaens https://m.edsoo0.ru/f629215f
ckopoctu"
@U3HYECKUI IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSIMOJIMHETHOM paBHonyopeHHOM 30 yueonas | BuGmiorexa [JOK
147 IBYDKEHUH 110 HAKJIOHHOW IIocKocTH" e hits://m.edsoo r/6960b6ef
nnu "HccnenoBanue 3aBUCUMOCTH Iy TH
OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
IBHKeHUN"
@uU3HYECKUI MPAKTUKYM II0 TEME
148 "N3mepeHue ycKOpeHHsl CBOOOTHOTO 30 yueOnas | bubmuorexa [JOK
nagenus” win "M3ydenue IBUKEHUS HeJelst https://m.edsoo.ru/d1ea2402
Tena, OPOIIEHHOTO TOPU30HTATBHO"
149 OU3NYECKUI TPAKTUKYM I10 TEME 30 yucouas | bubamorexa OK

HEIEIs

https://m.edsoo.ru/bef53514
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"N3y4yeHue qBUKEHUS Teja 1o
OKPY’KHOCTH C TIOCTOSTHHOM TI0 MOTYJTIO
ckopocthio" win "MccnenoBanue
3aBHCHMOCTH MEPUOJIa OOpaIeHUsS
KOHHYECKOTO MAasTHHKA OT €0
napameTpos”

150

OU3NYECKUI TPAKTUKYM 10 TEME
"M3MmepeHune paBHOJCHCTBYIOIIECH CUITbI
MIpU IBUKEHUH OpyCKa M0 HaKJIOHHOU
wiockocty" unu "lIpoBepka runoressl o
HE3aBHCUMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOH ITIOCKOCTH Ha
3aJIaHHOE PACCTOSIHHE OT €ro Macchl'”

30 yueOHas
HeeIs

bub6nuoreka [IOK
https://m.edsoo.ru/0b34db84

151

Du3nYeCKUil NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIMX B IIPYKUHE U
PE3UHOBOM 00pasiie, OT uxX
nepopmanun" unmn "N3ydyenue
JIBUKEHHS] CUCTEMBI T€J1, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JErKUil
6moK"

31 yueOHnas
HeJens

bubnuoreka [JOK
https://m.edsoo.ru/b55b81al

152

@U3HYECKUI IPAKTUKYM 110 TEME
"U3mepenne kodhHuImenTa TpeHus mo
BEJIMYMHE YTII0BOTO KO3 PUIMEHTa
3aBucuMocTd Fp(N)" i
"UccnenoBanue ABMKEHUS OpycKa 1o
HaKJIOHHOH IJIOCKOCTH C IIEPEMEHHBIM
KO3 UIIMEHTOM TpeHUS" WIn
"N3yueHue qBUKEHUS Ipy3a Ha Baly €
TpeHuem"

31 yuebHas
Hesens

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

OUBNYECKUI TPAKTUKYM I10 TEME

31 yueOHas

bu6nmoreka [JOK
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"UccnenoBanue yciaoBUi paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
Bpamenus" win "KoHncrpyupoBanue
KPOHIITEHHOB U pacyéTr cui ynpyroctu"
nnu "M3ydeHne ycToiunBoCTH
TBEPAOIO TeJa, UMEIOIIETO MJI01Aaab
orops!"

HEIEeIs

https://m.edsoo.ru/4a04f4f7

154

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenune ummyiibca Teaa mno
TopMO3HOMY ITyTH" win "M3mepenne
CHWJIBI TATH, CKOPOCTU MOJIEIH
AIEKTPOMOOWIISI U MOIITHOCTH CHJTBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI"
nunu "HccnenoBaHue COXpaHeHus
UMITyJIbCa IPU YIIPYTOM
B3aumojieicTBun" unu "M3mepenue
KMHETUYECKOW SHEPruu Teia 10
TOPMO3HOMY ITyTH"

31 yuebnas
HeJens

bubmuorexa [JOK
https://m.edsoo.ru/8561b28e

155

OU3NYECKUI TPAKTUKYM I10 TEME
"M3y4yeHne U30TepMUUYECKOTo MpoIiecca
(pekOMEeH0BAaHO HCIIOIb30BaHHE
upoBoi 1adopaTopun)" win
"N3y4yeHue n30X0pHOro mpouecca” nin
"N3yuenne n3obapHOTO mporecca’ win
"[IpoBepka ypaBHEHHUS COCTOSHUSA"

31 yueOnas
HeeIs

but6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue yaenbpHoH TemnoéMkoctn"
un "UccnenoBanue npouecca
OCTEIBaHHUS BeliecTna Win
"UccienoBanue aguadaTHOroO

32 yyeOHas
HeJems

bubmuorexa [JOK
https://m.edsoo.ru/2f2faa61
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npouecca" nwin "HU3ydenue
B3aMMOCBSI3U SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJICHCTBHUS U
TEMITEPaTypbl KHIICHUS )KUAKOCTEH"

157

@uU3HYECKUI MPAKTUKYM II0 TEME
"N3yueHne 3akOHOMEPHOCTEN
WCTIapeHUs KUJKOCTEN" WiIn
"N3mepeHue yaenbHOM TEMI0ThI
maBiaeHus apaa" uim "M3yuenue
CBOMCTB HACBIIICHHBIX TApOB" MU
"N3mepeHne abCOTIOTHOM BIAXKHOCTH
BO3/lyXa M OLIEHKa MaccChl IapoB B
nomenieHuun". M3mepenune
Ko3(duLMeHTa TOBEPXHOCTHOIO
HaTSKEHUS

32 ydeOHas
HeeIs

bub6nuoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

@u3HYECKU NPAKTUKYM 110 TEME
"HaOmroienue npeBpalieHus SJHepruu
3apsKEHHOT0 KOH/EHCATOpa B YHEPTHIO
W3IIy4YeHUS CBETOANO A" HITH
"N3yuyeHne npoTeKaHus TOKa B LIETH,
coJIepIKalllel KoHJeHcaTop' WiIn
"Pacnipenenenue pasHOCTH
MOTEHIIMAJIOB (HAMPSLKEHUS ) IPU
MOCJIEI0BATEILHOM COE€IMHEHUH
KOHJIEHCAaTOpoB"

32 yyeOHas
Heens

bu6mmorexa [IOK
https://m.edsoo.ru/ec424377

159

OU3NYECKUI TPAKTUKYM IO TEME
"UcciaenoBaHue CMEIIaHHOTO
COEMHEHMSI PE3UCTOPOB" MU
"N3mepeHue yaenpHOro
COIIPOTHBIIEHUS IPOBOIHUKOB'" MU
"UccnenoBanue 3aBUCUMOCTU CHIIbI

32 ydeOHas
Heens

bubnuoreka [JOK
https://m.eds00.ru/2b179d98
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TOKa OT HANPSDKCHHUS JJIS JIaMITBI
HakaguBaHusa"

@U3HYECKUM PAKTUKYM I10 TEME
"Habmronenue anextponusa" uimn
"N3mepenue 3apsiia 0THOBAJIEHTHOTO

160 noHa" win "MccnenoBanue 32 yuebnas bubmmorexa [IOK
3aBUCUMOCTH COTIPOTHBIICHUS HeAens https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WIH
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEepPUCTUKHU Auoa"”

PesepBubIil ypok. O6001meHue
. 33 yueOnas | bubmuotexa [JOK
161 cUCcTeEMaTH3allis 3HAaHUI [0 TEME
" \ Heaes https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBHbIi ypok. O0001IEHHE 1
162 CHCTIe)MaTI/I:;ZpHs[ 3HAHUH 110 TEME 33 yucbuan bubmorexa LIOK
1 Heens https://m.edso0.ru/3149956b
"Ilnunamuka"
Pesepsuriil ypok. QO000IIIEHHE U
P P . 33 yueOnass | bubmuoreka [JOK
163 CHCTEMAaTHU3alMs 3HAaHUH 110 TeEME
, HeJeNIs https://m.edsoo.ru/0f9752ac
"CraTtuka TBEpI0TO TENa"
PesepBubIil ypok. O000IIEHNE 1

164 CI/ICTzMaTI/I'ijI/IS{ 3HAHUM T10 TeMe 33 yuebuas bubmmorexa OK

" I " Henens https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUSI B MEXAHHUKE
PesepBubIil ypok. O6001eHIE 1

165 CUCTEMaTHU3alMs 3HaHUN 110 TEME 33 yueOnas | bubmuotexa [JOK
"OCHOBBI MOJIEKYJISIPHOKUHETHYECKON Hezes https://m.edsoo.ru/de148976
Teopun"

PesepBubIil ypok. O6001meHne 1
. 34 yueOnas | bubmuorexa [JOK

166 cUcTEMaTH3alMs 3HAaHUI IO TEME

" " Heaes https://m.edsoo.ru/Obcc77¢cl
Tepmonunamuka. TeruioBble MalTUHBI
167 PesepBubiil ypok. O60011eHIE 1 34 yuebnass | bubmuoreka [JOK
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cucTeMaTH3alis 3HAaHUH 110 TEME Henes https://m.edsoo.ru/59ca5c91
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBeie Iepexo b
Pesepsusblil ypok. O000IIIEHNIE U
168 CI/ICTIC)MaTI/ISZl]pI/Iﬂ 3HAHUH I10 TEME 1 34 yucOnas bubnnorexa LIOK
. o i HeIeIst https://m.edsoo.ru/f2381¢c0c
DIIEKTPUYECKOE MOJIe
PesepBHblil ypok. O000MIEHNE 1
P P . 34 yuebnas | bubnmorexa [JOK
169 CUCTEMATHU3AIUs 3HAHUN 10 TEME 1
o o Henens https://m.edsoo.ru/3cae6dal
"IlocTOSIHHBIN 31EKTpUYECKUI TOK"
PesepBublil ypok. O0001IEHNE 1
170 CI/ICTIe)MaTI/ISZl]pI/ISI 3HaHUH 110 Teme "Toku 1 34 yueOnas bubmmorexa ITOK
1 | Henensa https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KITACC

KoandyecTBO 4acos

DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoasubie | IlpakTuueckue Aara uupposbie
n/n Bcero U3ydeHmust o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
BzaumopeiicTBue NOCTOSTHHBIX
1 MarHHT:B Y POBOJTHUKOB C TOKOM 1 I yuebnas bubmorexa [TOK
poBOA ’ HeAens https://m.edsoo.ru/487a8593
MaruutHoe noJsie. ['unoreza Amnepa
BekTop MarHuTHOM UHIAYKLIHH.
2 ITpun pI/IH CyIepno3u EIZ NLIIarHI/ITHLIx 1 I yueOnas bubmorexa [TOK
P ULI yHep 1 . HEJEIs https://m.edsoo.ru/4clabccb
noJieit. JIMHuM MarHUTHOM MHTYKIIMH
3 MarnuTHO€e noje IpOBOJHUKA C 1 1 yueOHast bu6muoteka [{IOK
TokoM. OnbIT Dpcrena HEJENs https://m.edsoo.ru/d35d5262
Cuia Amriepa, e€ HanpaBJICHHUE U 1 yuebHas bubmmoreka [JOK
4 1
MOMYJTh Henes https://m.edsoo.ru/26d9¢5ba
1 yuebOHas bubnmoreka [JOK
5 P a 1
CILICHHE 33124 HeJenst https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. | 2 yueOHas bubnmnoreka [JOK
DIIEeKTPOU3MEPUTETLHBIE TPUOOPHI Hezens https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHHUE U
. MOAYJb. J[BI>KEHHE 3apsiKeHHOM | 2 yueOHas bubnmnorexa [JOK
YacTULBI B ONHOPOJIHOM MATrHUTHOM Henes https://m.edsoo.ru/c97afaal
noJse
2 yueOHas bubnmnorexa [JOK
P 1
8 CILICHHE 3312t Hezens https://m.edsoo.ru/504e98c7
2 yueOHas bubnmnoreka [JOK
9 Pa6ora c Jlopenna 1
T4 CHIIBL SIOpeHl HeIens https://m.edsoo.ru/d518bedb
2 yueb bub OK
10 Pemenue 3amau 1 yraeonaz nommoreka L

HEIEeIs

https://m.eds00.ru/93617bd9
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MarsautHOE 110JI€ B BEMIECTBE.

1 DeDDOMATHETHKIL Taba- I 3 yuebHas bubnuorexa [JOK
PPOMATHCTHKH, Tlap Henens https://m.eds00.1ru/30ff9608
JIMaMarHeTUKU
OCHOBHBIE CBOMCTBA
12 deppomarneTukoB. [Ipumenenue 3 yueoias Bubmiorexa LIOK
PP P HeIEeIst https://m.edsoo0.ru/0b58190a
dbeppoMarHeTHKOB
13 Pemenue 3agau no reme "MarautHoe 3 yueOHas bu6nuoreka [IOK
roje" Heens https://m.edsoo.ru/5b55¢307
Pemienue 3amad no reme "MarautHoe 3 yueOHas bu6mmoreka [IOK
14
rmose" HeJes https://m.edsoo.ru/41c4ae8a
SIBaeHue 31eKTPOMarHuTHOM
15 KIIUH HOTIZ)K BEKTOpPa MarHUTHOM 3 yuebuas bubmmorexa HOK
ALY KIUTH. P Henens https://m.edsoo.ru/b3efalcl
WHIYKIUU
4 yueGHast bubmuorexa [JOK
1
6 OAIC nuayKum HeIest https://m.edsoo.ru/48150bd8
3aKOH JIEKTPOMArHUTHON UHAYKIIUU 4 y4ebOHast bubnmoreka [JOK
17
dapanes HeJens https://m.edsoo.ru/a6dec188
13 Buxpesoe anekrpuueckoe nosie. Toku 4 y4yeOHas bubnmnorexa [HOK
dyxko Hezens https://m.edsoo.ru/15abe140
OJIC MHIYKIIUU B IBUKYIIIMXCS 4 yuebHas bu6mmorexa [IOK
19
MPOBOTHUKAX HeAens https://m.eds00.ru/0235¢c02
4 yuebOHast bubnmoreka [JOK
20 Pemenne sanad Henens https://m.edsoo.ru/4dfda618
5 yueGHas bubnuoreka [JOK
21 Hpasuio Jlenma Henens https://m.edsoo0.ru/bbc22726
NaayxkruBHoCcTh. KaTymika
” o oc elzln HOCTOSHHOO 5 yueGHas bubnuorexa [JOK
MHAYKTHBHOCTH B T HeIes https://m.edsoo.ru/621eae9d
TOKa
7 SBnenune camounaykiuu. J/C 5 yueOHast bubmuorexa [JOK
CaMOUH/TYKITHH HeIes https://m.edsoo.ru/7ee60ca8
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3Heprm[ MAaramMTHOI'O IT0JIA KaTyIIKHU C

5 yueOHast

bubmuoreka [JOK

24
TOKOM. DJIEKTPOMArHUTHOE T0JIe HeAens https://m.edsoo.ru/b3c0ad11
5 yueGHas bubnmoreka [JOK
25 Pemenue 3agau
A HeJenst https://m.edso00.ru/88{69d2b
26 O0o001IeHNEe ¥ CHCTeMaTU3aIs 6 yueOHas bubnmnoreka [JOK
3HaHUH 10 TeMe "DneKTpoanHaMuKa" HeJest https://m.eds00.ru/76484025
7 KonrtponbHas pabora o teme 6 yaeOHas bubnnorexka HOK
"OnexkTpoauHaMuka" HeJens https://m.edsoo.ru/8ae09b98
Konebarenbnas cucrema. CBOOOIHBIE 6 veteh Bu6 OK
OTeKa
28 KojeOanus. ['apMmoHHYecKue yHehHa nonrorexa I
5 Henens https://m.edsoo.ru/7c1db385
KoJIeOaHus
29 KunemaTnyeckoe n TMHAMHAYECKOE 6 yueOHast bubmuoreka [JOK
oInycaHue KoinedaTeabHbIX IBIKEHUNA Heens https://m.edsoo.ru/87¢e9498
DHepreTuueckoe onucanue. Beioj
JTUHAMUAYECKOT0 OMUCAHUS 6 Vet BuG OK
. oTeKa
30 rapMOHUYECKUX KOJIeOaHUH U3 UX }}1]:;6;:;[ htlf H/I;I ' (I; 1 163699697
ps://m.edsoo.ru/e3c
SHEPreTUYECKOro U KHHEMATUYECKOTO
OTHCaHUs
7 yueOHas bubnmnoreka [JOK
31 A a u (paza xonebaHwmii
MILIMTY/a 1 b Jebant Heeus https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KOJIeOaAHHIA.
[Tepuoa ManbIx CBOOOIHBIX —_ Bu6 OK
32 KOJICOaHUI MaTEMaTHICCKOTO YHACOHAA mommorexa 11
- 5 HEIeust https://m.eds00.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHMI Py KUHHOTO MasiTHUKA
13 3aryxaromue KoieoaHus. 7 yueOHast bubnmoreka [JOK
Brinyxnennsie koneOanus. Pezonanc Henens https://m.edso0.1ru/72¢93d09
7 yueOHast bu6nmoreka [IOK
34 ABTOKOIICOaHUS
HeJest https://m.edsoo.ru/6add2644
35 Pemienne 3agau 7 yueOHast bubmuoreka [JOK
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Heens https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123¢5
VYpoxk-koHpepenuus "MexaHuueckne
36 KOJIEOAHHS B MY3BIKAJIbHBIX 8 yuebuas bubnnorexa LIOK
'}'] HeIems https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O0001IeHE U CHCTEMATH3AIUS
37 3HaHM# 1Mo TeMe "MexaHndeckue 8 yueOnas bubmmorexa LOK
" Henes https://m.edsoo.ru/eb84182f
KOJIEOAHMS
13 DNeKTPOMarHUTHbIE KOJIeOaHHUs. 8 yueOHas bubmuoreka [JOK
KonebarenbHblit KOHTYD HeAens https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUTATY ABI
39 3apsga KOHASHcaTopa ¢ aMIIATYION 8 yucOnas bubmorexa LIOK
P A p ya HeIeIs https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJICOATEIHHOM KOHTYPE
40 3aKOH COXpaHEHUsl SHEPTUH B 8 yueOHas bubnmnorexa [JOK
UJICaTbHOM KOJIe0aTeThbHOM KOHTYPE Henens https://m.edsoo.ru/d1e2d543
3aTyxarouiye 3JIeKTPOMarHUTHbIE
41 KoieOanus. BeIHy X IeHHbIE 9 yuebuas bubmmorexa IIOK
) y Henes https://m.eds00.1ru/5¢668619
AIEKTPOMArHUTHBIEC KoJeOaHus
IlepemennsIil TOK. Pe3ncrop u
42 KOHJICHCATOP B IIeNH IIEPEMESHHOIO 9 yueOnas bubmmorexa HOK
A p B 1 p Henes https://m.edsoo.ru/84836152
TOKa
43 Karymika uHIyKTUBHOCTH B LIeNTU 9 yueOHas bubmmoreka [IOK
TIEPEMEHHOTO TOKa HeZens https://m.edsoo.ru/cfa307af
44 3akoH OMa [Jist 3eKTPUYECKON Lenn 9 yuebnas bubmuorexa [JOK
IIEPEMEHHOI0 TOKa HeAeNs https://m.edsoo.ru/8bae38e6
MouIHOCTh NEPEMEHHOTO TOKA.
45 AMIUTUTYAHOE U ICMCTBYIOIIEE 9 yuchuas bubmorexa LHOK
ya A yrom Heens https://m.edsoo.ru/lcac6cdc
3HAUYEHHE CUJIbI TOKA M HANPSIKEHUS
. 10 yuebua bubmuoreka [JOK
46 Pe3oHaHC B 2JIEKTpUYECKOM 1Ienn yreoHat 1

HEeIEeIs

https://m.edsoo.ru/087506df
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10 yueOnas | bubmuorexa [JOK
47 Perenue 3agau
Henenst https://m.edsoo.ru/al6836a4
WneanbHbIil TpanchopmMaTop.
43 pousso CTBI; ne(be paqa Hp 10 yuebnas | bubnuorexa [JOK
P A - fepel " HeZens https://m.edsoo.ru/f97418ae
NnOTpeOICHUE DIICKTPUUECKONU SHEPTUH
OKOJIOTUYECKUE PUCKU IIPU
MIPOU3BOCTBE AJICKTPOIHEPTUH.
49 Kp JbTypa I/ICHOJII)30§aHI/I$Ip 10 yueGnaz | - bubmiorexa [OK
YARTYP . HeIens https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TOBCEIHEBHOM
KU3HU
10 yuebnass | bubmmoteka [JOK
50 Pemenue 3ama
HICHHE 3a%ad HeAes https://m.edsoo.ru/ee6677ed
11 yuebnas | bubmmoreka [JOK
51 Pemenue 3ana
HICHHE Saad HeJenst https://m.edsoo.ru/7cab59f8
O0001IeHNEe U CHCTeMAaTH3aIs
52 3HaHUH 10 TeMe "DIEeKTPOMarHUTHBIC 11 yuebuan |~ bubnmorexa I{OK
. p HeJenst https://m.edsoo0.ru/401024a9
Kosie0aHus
53 MexaHuYeCKHUE BOJHBI. 11 yuebnas | bubmuorexa [JOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH Hees https://m.edsoo.ru/a58e109f
54 ColicTBa MEXaHUYECKUX BOJTH 11 yuebuan | bubmorexa IOK
HeJEest https://m.edsoo.ru/d9ae1000
11 yaebnass | bubmmuoteka [JOK
55 3ByK. XapakTepUCTUKU 3ByKa
By PAKTCPUCTHKH 3BY HeIeus https://m.edsoo.ru/138b6f09
56 Wndpassyk u yasrpassyk. LllymoBoe 12 yaebnast | bubmuoteka [IOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl Henes https://m.edsoo.ru/7380038f
12 yuebnass | bubmamoreka [IOK
57 P
CHICHHE Sajadt HeJest https://m.edsoo.ru/cfd918bf
53 DIIEKTPOMarHUTHbIE BOJIHBI. 12 yuebnass | bubmamoreka [JOK
N3nyyenue 351eKTpOMarHuTHBIX BOJIH Hesens https://m.edsoo.ru/714e5dbl
59 DHEprus 3MEKTPOMArHUTHBIX BOJIH. 12 yuebnas | bubnuorexa [JOK
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CBoOIiCTBA 2JIEKTPOMArHUTHBIX BOJTH HeAens https://m.edsoo.ru/d01b818¢
[Ixana 31eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3eKTPOMarHUTHBIX 12 yaeGras | bubmmorexa HOK
p p Hezens https://m.edsoo.ru/49belf%e
BOJIH B TEXHUKE U OBITY
[IpuHuuMIBI pagnocBa3u U
61 TeJeBuieHUs. Pajnonokanusi. 13 yuebnass | bubamoreka [JOK
DNEeKTPOMarHUTHOE 3arpsi3HEHNE Hesens https://m.eds00.ru/9f96f118
OKpYXKaroIle Cpeabl
2 KoHnTtponbHas pabora 1o Teme 13 yuebnas | bubmuorexa [JOK
"Kosnebanus v BOJIHBI" Henens https://m.eds00.1ru/4f7985a0
63 Cget. 3aKOH NMPSMOIUHEIHOTO 13 yuebnass | bubmnorexa [JOK
pacIpoCTpaHEHUs CBETA Hezens https://m.eds00.1u/f9566406
Pemienue 3agau Ha mpUMEHEHUE
64 3aKOHA MPSIMOJIMHEHHOTO 13 yueGras | bubmmorexa HOK
p Hezens https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Orpaxenue cBera. [Lnockoe 3epkaino. 13 yueOnas | bubmuorexa [JOK
Cdepuueckoe 3epkaino Heels https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBINA U
OTHOCHTEJIbHBIN MIOKa3aTelb
66 npenomiieHus. [lonHoe BHyTpeHHEe 14 yueOnas | bubmmorexa HOK
p ) . yIp HeJENs https://m.edsoo.ru/bc2e55¢d
otpaxkeHue. [IpenenbHblil yron
MOJIHOI'O BHYTPEHHET O OTPAKEHUS
Pemenue 3agau Ha npUMEHEHNE
67 3aKOHOB OTPAXXEHUS U IPEIOMIICHUS 14 yuebuas | - bubnrorexa [IOK
p p HeJenst https://m.edso0.ru/49d830a9
CBeTa
Xon nydeit B mpusme. Jucrnepeust
. 14 yueOnas | bubmmoreka [{OK
68 cBeta. CIIOKHBIN cocTaB 0€I0ro CBeTa.
Heens https://m.edsoo.ru/d8elc3be
LBer
69 JInnzbl. POKyCHOE PaCCTOSIHUE U 14 yaebnas | bubmuoteka [JOK
OIITHYECKAas CUJIA JINH3BI HEAes https://m.eds00.ru/60441359
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70 [TocTpoenne n3oOpaxxeHu B TMH3AX U 14 yuebnass | bubmmoteka [JOK
UX CUCTeMax. Y BEJIMYEHHUE JINH3bI HeJens https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 5 HU P 15 yuebnass | bubmuorexa [JOK
HBODPAKCHIH, HOTYHACMBIX © HeJens https://m.edsoo.ru/5a868f09
ITOMOIIBIO JIMH3
7 r . 15 yaebnass | bubmmuoteka [JOK
flas Kax ontiHcckas cucrema HeIeus https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [penens
7 A pel . 15 yuebnas | bubmmorexa [JOK
TPUMCEHUMOCTH ICOMCTPHHCCKO HeJems https://m.edsoo.ru/cd174al10
ONTHKHU
CKOpOCTh CBETa U METOBI €€ 15 yuebnass | bubmamoreka [JOK
74
U3MEPCHUS Henens https://m.edsoo.ru/f32aab06
75 15 yuebnas | bubmuorexa [JOK
Aucnepens ceera Henens https://m.edsoo.ru/lel6ecbe
16 yueonass | bubamoreka [JOK
76 Murepepeniuns caera Henens https://m.edsoo.ru/5fc0c638
KorepeHTHble HICTOUHUKHU. Y CIIOBUS
77 5 P 16 yuebnass | bubmamoreka [JOK
HADTHOACHHA MAaKCUMyMOB 1 Henens https://m.edsoo0.ru/c6416d48
MUHHUMYMOB
73 p 16 yuebnass | bubmamoreka [JOK
CLICHHC 3a/1a4 Henens https://m.edsoo0.ru/3061de2b
79 o o 16 yuebnass | bubamoreka [JOK
PHUMCHEHHIE HHTCPQEPCHIH Henens https://m.edsoo.ru/668edbc8
16 yueOnass | bubmmorexa [JOK
80 Audppaxuus caera HeIeus https://m.edsoo.ru/12ed04b5
JudpakimonHas pemeérka. YcioBue 17 yaebnas | bubmuoteka [JOK
81
HaOJII0/IEHUS TJIABHBIX MAaKCUMYMOB Henens https://m.edso00.ru/f998d964
2 p 17 yuebnass | bubmamoreka [JOK
CLICHHC 3a/1at Henens https://m.edsoo.ru/d58c411a
83 [TonepedHOCTHh CBETOBBIX BOJIH. 17 yuebnas | bubmunorexa [JOK
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[Tonapuzanus cBera Henes https://m.edso00.ru/e9890fe9
17 yuebnas | bubmmuoteka [JOK
84 Pemenne sanau HeJIens https://m.edsoo.ru/c56¢8158
85 CBeToBbI€ SIBIIEHUS B IPUPOJIE 17 yuebuan | bubmorexa IOK
HeJenst https://m.edsoo0.ru/0b36363d

26 O0o001IeHNEe U CHCTeMAaTU3aIs 18 yuebnass | bubmumorexa [JOK
3HaHu# 1o Teme "OnTuka" Henes https://m.edsoo.ru/8a14748b

%7 KonrtponbHas pabora o teme 18 yuebnass | bubmuoteka [JOK
«OnTuka» Heesst https://m.edsoo.ru/82315dd4
['paHnLIBI TPUMEHUMOCTH

28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI 18 yuebnas | bubnuorexa [JOK
JJIEKTPOAUHAMUKU U TIPUHLIUII HEeIeIs https://m.edsoo.ru/c9bd77¢cb
OTHOCUTEIbHOCTH

29 [TocTynaTel cnenuaibHON TEOPUH 18 yuebnas | bubnuorexa [JOK
OTHOCUTEIBLHOCTH Henenst https://m.edsoo.ru/c56f05¢cb
[IpocTpaHCTBEHHO-BPEMEHHOU
uaTepBai. [Ipeodpasosanus Jlopenna.

90 VYcnoBue NpUYUHHOCTH. 18 yuebnass | bubmmoreka [JOK
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. Heaens https://m.edsoo.ru/d83742bb
3amenJIeHHe BpPEMEHH U COKpalleHUe
JUTUHBI

01 DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOM 19 yuebnass | bubmuorexa [JOK
YaCTHULIBI HeAemns https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ 3HEpPTHUEN U

92 UMITYJIbCOM PEIATUBUCTCKON YaCTULIBI. 19 yuebuan | - bubamorexa IOK

HEeJEIsI https://m.edsoo.ru/b6258ffa
DHeprus MoKos
93 PaBHOBECHOE TEIII0BOE U3ITYyUYEHHE 19 yuebuas | - bubmorexa IOK
HeJest https://m.edsoo.ru/f54035a5
19 yaebnass | bubmuoteka [JOK
94 3axon cmemeHm Buna Hezens https://m.edsoo.ru/1c5{f752
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95 I'mnorte3a M. Ilnanka o kBaHTax. 19 yuebnass | bubmmoteka [JOK
DOTOHBI Henens https://m.edsoo.ru/a5ffa218
20 yuebnast | bubmmoteka [JOK
96 OHCprus M MMIIYIILC (oTOHA Henens https://m.edsoo.ru/7fb307ec
97 ®otorddext. Onpiter A. T 20 yuebnast | bubmmoteka [JOK
CroneroBa. 3akonsl oTodPdexra HeJest https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITEHA 11
08 P - 8 " 20 yuebnas | bubnuoreka [JOK
Goroaddexra. "Kpacnas rparmma Henens https://m.edsoo.ru/01ef4556
dororddekra
99 Janenne ceeta. OnbiThl I1. H. 20 yuebnas | bubmmoreka [JOK
JleOeneBa Henes https://m.edsoo.ru/64b41966
. 20 yueOnas | bubnuorexa [JOK
100 Bososr1e CBoHCTBA HacTHIL Henens https://m.edsoo.ru/f59cfcec
Bonnsl ae bpoiins. JlpuHa BOIHEL Je
101 Enoi Aeop 216 A 21 yuebnas | bubnuorexa [JOK
POWJIA 1 pasMEpbl 0 H%CTH HeAens https://m.edsoo.ru/5d{8bafl
JIOKAJIU3ALUM IBUKYIIEHCS YaCTUIIBI
102 K . 21 yuebnas | bubmuorexa [JOK
OPIYCKYJIAPHO-BOIHOBOM Jlyal3M Henens https://m.edsoo.ru/8ccab62a
Judpakius 37eKTpOHOB Ha 21 yueOnas | bubmmoreka LIOK
103
KpHCTaJIax HeAens https://m.edsoo.ru/30dbal8¢
Cnenuduka n3MepeHuil B MUKPOMHUPE.
104 C i p . p vp 21 yueOHast bubnuoreka [JOK
O?THOHIGHIM HeONpeaCIIeHHOCTE Henens https://m.edsoo.ru/65783dec
Ieitzenbepra
21 yuebnast | bubmmoteka [JOK
105 Pemerme rpagirieckux 3azad Heeus https://m.edsoo.ru/e70195bd
. 22 yuebnast | bubmmoteka [JOK
106 Pemenme pacueripix sazad HeAes https://m.edsoo.ru/ee9b3182
KoHTtposbHas paboTa o TeMam:
107 "0 P CT OI?' " CVIDHO 22 yuebnast | bubmmoteka [JOK
CHOBBI > ROPHYCKYJIAp HeAes https://m.edsoo.ru/c3de891a

BOJIHOBO# Jtyanu3m"
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OmnLITEI IO HCCICOAOBAHHUIO CTPOCHUSA

22 yyebnas | bubnuorexa [JOK
108 aroMma. [Imanerapnas Mogenbs aToma
HEIEeIs https://m.edsoo.ru/312b750a
Pezepdopna
22 yyebnas | bubnuorexa [JOK
109 IToctynater bopa
y p Henens https://m.edsoo.ru/404dfa9a
110 Bunpt ciektpoB. CriekTp ypoBHE# 22 yuebnas | bubmmorexa [JOK
JHEPruu aTomMa BOI0poaa Henens https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJEHHOE 23 yuebnast | bubmmoteka [IOK
W3JIy4YEHHUE CBETA Hees https://m.edsoo.ru/f945d85c
23 yuebnas | bubmmoreka [JOK
112 JI
a3ep Henens https://m.edsoo.ru/2288a0c4
Hyxknonnas Mmozens snpa
113 Ieitzenbepra-lBanenko. 3apsia u 23 yuebnas | bubamoreka [JOK
MacCOBO€ YMCIO sAapa. M30Tonsl. HEAes https://m.edsoo.ru/34adaSde
PagnoaxkTuBHOCTE
3aKOH paJIMOaKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOLIETO
114 panvaeis. Brsie 23 yuebnas | bubmmoreka [JOK
y ’ Henensa https://m.edsoo.ru/aab98bef
pPaauOaKTUBHOCTH Ha KUBbIE
opranu3msl. /lozumerpust
DHeprus CBSI3U HYKJIOHOB B SIJIpE.
SAnepusie cunbl. Jledekt Maccol spa.
SnepHble peaknuu. JaepHbIe
115 eaIfTo BIpH 00JIEMBI I1)1 aBIIIEMOI'O 23 yucOnas bubnnorexa LIOK
p peL. LIp yip HeIems https://m.edsoo.ru/ff1758d0
TEPMOSIICPHOTO CUHTE3a.
DKOJIOTHYECKUE aCTIEKThl Pa3BUTHSI
AIEPHOUN SHEPrETUKH
MeTtoapl perucTpanuy u
116 HCCIIE OBIE)lHI/ISI aieMeHTa HBIX YaCTH 24 yucOnas bubnnorexa LIOK
A p x. Heens https://m.edsoo.ru/lac08aSb

DOyHIaMEHTaIbHbIE B3aUMOJICUCTBUA.



https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b

BapI/IOHI)I, ME30HBI U JICIITOHEIL.
[IpencraBnenue o CrangapTHOM
Mozenu. KBapk-TiItoOHHAst MOJIETh
aJpOHOB

®usuka 3a npeaenamu CtannapTHON

117 Mozaenu. TéMHast maTepusa U TEMHas 24 yyebnas | bubnuorexa [JOK
sHeprus. EnuHcTBO hm3mveckoit HeJens https://m.edsoo.ru/c026£d37
KapTHUHBI MUpPa
118 Oransl pa3BUTUS ACTPOHOMUHU. 24 yuebnast | bubmmoteka [JOK
3HavYeHHE aCTPOHOMHUH HeJenst https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (PU3UKH IS
119 00BSICHEHUS IPUPOJIBI KOCMHUYECKUX 24 yuebnast | bubmmoteka [JOK
00BEKTOB. MeTO/Ibl aCTPOHOMHUYECKHX Hezens https://m.edsoo.ru/39¢44028
HCCIICIOBaHUM
CoBpeMEHHbBIE ONITUYECKUE
120 TEJIECKOIbI, PAAHOTEIECKOIIEI 24 yuebuas bubmorexa TIOK
» Pall ’ Henens https://m.edsoo.ru/4877aale
BHEaTMoc(epHasi aCTpPOHOMUS
Bun 3sé3anoro neda. Co3se3nus,
i 25 yueOnas | bubmuotexa [JOK
121 SpKUe 3BE3/bl, INIAHETHI, KX BUINMOE
Henens https://m.edsoo.ru/aac588eb
IBIDKEHHUE
Comnreunas cucrema. CoJHIze.
25 yuebnast | bubmmoreka [JOK
122 ConHeuHas akTUBHOCTE. VICTOUHHK
3 Heaens https://m.edsoo.ru/22748eb4
sHepruu CoJiHIIa U 3BE3]T
3BE3/bI, X OCHOBHEIE
123 XapakTepUCTUKU. J[narpamma 25 yuebuan | bubmmorexa HOK
" Paktep . P " Heaens https://m.eds00.1ru/42169944
CHEKTPaIbHBIN KJIaCC — CBETUMOCTH
124 3Be3/1bI IIIaBHOH ITOCIIEIOBATEIIBHOCTH 25 yuebuas bubmmorexa [IOK
8 4 HEJEIs https://m.edsoo.ru/b3cb766¢
125 BuyTtpennee cTtpoeHue 3BE3 1. 25 yuebnast | bubmmoteka [JOK
CoBpeMeHHbIE TTPEICTABICHUS O Heles https://m.edsoo.ru/d09da494
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MPOUCXOXKACHUH U dBoonnK CoJTHIa
U 3BE311. DTaIkl )KU3HU 3BE3

Muneunsiii [1yTe — Hama I'anakTuka.

. 26 yueObnas | bubmmorexa [JOK
126 THIBL TATAKTHK. TEPHEIC ABIPHI B H};ZIGJ]SI httns://m.edSO(I)l.ruchIOaOa
Apax TajJakTUK
Bcenennas. Paciuupenue BeeneHHo. 26 yuebran | BuGmiorexa [JOK
127 3axon Xabona. Teopus bonbmoro HeJens https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PenukroBoe n3iyueHue
128 MacmrabHas cTpykrypa Beenennoii. 26 yueOnas | bubmmotexa [JOK
MeraranakTuka Heens https://m.edsoo.ru/ce234633
. 26 yueOnas | bubnuorexa [JOK
129 Hepemiénmpic mpobemet acTponomun HeAens https://m.edsoo.ru/d37d9ffe
®u3HYECKUN IPAKTUKYM I10 TEME
"HccneqoBanue MarHUTHOTO OJIS
MOCTOSIHHBIX MAarHUTOB" MJIN
130 "HccnenoBanue CBOMCTB 26 yuebnas | bubmmoreka [JOK
dbeppomMaruHeTUKoB" UIU HEJEIs https://m.edsoo.ru/67361aef
"HNccnenoBaHue aeiicTBUS
IIOCTOSIHHOT'O MarHUTa Ha PaMKy C
TOKOM"
DuU3nYECKU IPAKTUKYM 10 TEME
"N3mepenue cuiipl AMiiepa uim
131 "N3y4yeHne 3aBUCUMOCTH CHJIBI 27 yuebnast | bubmmoteka [JOK
AmMriepa OT cuJibl TOKa'" WU Hezes https://m.edsoo.ru/fcae91e9
"OnpeneneHne MarHUTHON UHIYKITUU
Ha OCHOBE U3MepeHus cuibl Amnepa”
Du3HUECKUN IPAKTUKYM I10 TEME
132 “Hecneponate HBjI eHiA " 27 yuebnas https://m.edsoo.ru/c36658da
AJIEKTPOMArHUTHOW MHAYKIMH" WIN He1enst

"OnpeneneHne HHAYKIIMH BUXPEBOTO
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MAarduTHOTO T1014"

DuU3HYECKUH IIPAKTUKYM I10 TEME

133 "UccnenoBanue siBIEHUS 27 yuebnas | bubmmorexa [JOK
camounaykiuu" win "COopka MoeTn HeNels https://m.edsoo.ru/b8tb6391
3JIEKTPOMArHUTHOTO reHeparopa”

Du3nUeCKU IPAKTUKYM I10 TEME

134 "N3mepenue neproaa cBOOOIHBIX 27 yaebnast | bubmmoteka [JOK
KOJICOAHU HUTSHOTO U MPY>KUHHOTO Hezens https://m.edsoo.ru/5d159d35
MasiTHUKOB"

PuU3nYECKU IPAKTUKYM 10 TEME
135 "[IpeoOpa3zoBaHue SHEPTUU B 27 yucOnas bubmmorexa ITOK
peoop I?' Henes https://m.edso0.1ru/a28026bd
NPY>KUHHOM MasiTHUKE
DU3NYECKUN TPAKTUKYM 110 TEME
"HccnenoBaHue nepeMeHHOI0 TOKa
yepes MocieIoBaTeIbHO COCTMHEHHbIE
136 KOHAEHCATOpP, KaTYIIKY U pe3uctop” 28 yucOnas bubmmorexa ITOK
| P YHIKY B p p Henes https://m.eds00.ru/89dc2d90
w "HccnenoBanue paboThl
HCTOYHHUKOB CBETA B LIEIH
IEPEMEHHOT0 TOKa"
DuU3nYECKU IPAKTUKYM 10 TEME
137 "M3yueHne mapaMeTpoB 3BYKOBOI 28 yucOnas bubmmorexa IIOK
M | P P y Henens https://m.edsoo.ru/b100661a
BOJIHBI
DU3NYECKUN TPAKTUKYM 110 TEME
"M3Mepenne nokazaTess NpeaoMIIeHUs
" " 28 yueOnas | bubmuorexa [JOK
138 crekya" win "l[lonyyenue
Henes https://m.edsoo.1ru/42569¢al
U300paKeHHsI B CHCTEME U3 TUIOCKOTO
3epkaia v JUH3bI"
DU3NYECKUH MTPAKTUKYM 110 TEME
) 28 yueOnas | bubmuotexa [JOK
139 Uccnenosanue 3aBUCUMOCTHU
Henes https://m.eds00.ru/b879fb3f

q)OKYCHOl"O pacCTOAHUA OT BEIICCTBA



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f

(Ha mpuMepe KHUJIKHUX JIUH3)" WIn
"U3mepenune GoKyCHOTO pacCTOSHUS
paccenBaronuUx JUH3"

PuU3HUECKU IPAKTUKYM I10 TEME

140 "HaGmonenue nqudpakumw, 28 yuebnass | bubmmorexa [JOK
uHTep(hEepeHIINH U MOJIAPU3ALUU Hesens https://m.edsoo.ru/8b7ac737
ceera"

Du3NUeCKU IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUU 29 vt Bu6 OK

141 PENSITUBUCTCKUX YacTHUIL (110 YACOHA nomHoteka 1l
DOTOTPAGDHSM TPEKO FApKEHHEX HeJens https://m.edsoo0.ru/63756¢47
YaCTHUI[ B MArHUTHOM T110J1e)"

DuU3HUECKUH IPAKTUKYM 110 TEME
"N3mepenue noctosHHol [lnanka Ha

142 ocHoBe uccienoBanus Gororpdexra" 29 yuebnast | bubmmoreka [JOK
niu "HccnenoBanue 3aBUCUMOCTH HeJens https://m.edsoo.ru/eb91682
CHJIBI TOKA Y€pEe3 CBETOAMO] OT
HanpspKeHus"

Pu3HYECKUN IPAKTUKYM 110 TEME

143 "UccnenoBanue cekTpa 29 yuebnass | bubmmorexa [JOK
pa3peKEeHHOTO aTOMapHOT0 BOJIOPOa HeAens https://m.edsoo.ru/ec651eb8
Y U3MEpEHHE MOCTOSTHHON Punbepra"

DuU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO 29 vt Bu6 OK

144 ¢doHa ¢ ucnoab30BaHUEM J103UMeETpa” YACOHa noHoteka 1
ji "Vsyuenie MoroIme N 6eta- Hezens https://m.edsoo.ru/c3dabebe
YaCTHUL AJTIOMUHHUEM"

DuU3HUECKUN IPAKTUKYM I10 TEME

145 "Habmronenus 3BE31H0T0 HEOA 29 yuebnas | bubmmorexa [JOK

HEBOOPYKEHHBIM TJIa30M C Hesens https://m.edsoo.ru/1072021e

HCITIOJIB30BAHUEM KOMIIBIOTECPHBIX
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MPWIOKEHUH I ONIPENEIICHUS
MOJIOKEHHU HEOSCHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3nusi CeBepHOro MoNyHIapus u
sipkue 3BE37b1" winu "HabmroneHus B

Teneckol JIyHbl, IIaHeT, TyMaHHOCTE!

U 3BE3IHBIX CKOITUICHUH"

O00011IeHrEe U CUCTEMAaTU3ALIHS

3HaHui. Ponb (hU3HMKU ¥ aCTPOHOMUH B

30 yueOHas

bub6nuoreka [IOK

146 3KOHOMquSKOH’ TeXHOH?FquCKOH’ Henens https://m.edsoo.ru/ad6ddeed
COLIMATILHOM U ATHYECKOH cepax
JIeSTeTbHOCTH YelIOBEKa
O0001IeHrEe U CUCTEMaTU3ALIHS
147 3HaHuii. Ponb u MecTo Gpu3uku u 30 yuebnass | bubmmorexa [IOK
ACTPOHOMHUU B COBPEMEHHOU Hay4IHOI HeJens https://m.edsoo.ru/18f19f7¢
KapTHUHE MUpa
O00011eHNEe U CUCTEMAaTU3ALIIS
3HaHUH. Ponb pusnueckoit Teopun B
dbopMUPOBaHUY TIPEICTABICHUI O
148 ¢du3nueckoil KapTHHE MHpa, MECTO 30 yucbuas | bubmmorexa IOK
N Henens https://m.edsoo.ru/e7d400f4
¢u3uUecKoil KapTHHBI MUpa B 00IIEM
PSAIy COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOJIC
149 O06o001IeHre U CUCTEMaTU3aIMS 30 yueOnass | bubmunorexa [JOK
3HaHu# o teme "Kunemartuka" HEJEs https://m.edso0.ru/b032fc4b
150 O06006111eHre U cUcTeMaTu3alus 30 yueOnass | bubnuorexa [JOK
3HaHuii mo teme "Kunemartuka" Heaens https://m.edsoo.ru/4e31b507
151 O06o01IeHre U cHCTeMaTU3alus 31 yueOnass | bubmunoreka [JOK
3HaHuK no Teme "J[mHamMuka" Hesens https://m.edsoo.ru/2dfbafc5
152 O06001mIeHNEe U CHCTEMAaTH3aIIH 31 yuebuas bu6mmoreka [IOK

HEIEeIs



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5

3HaHu# 1o Teme "CraTtuka TBEpAOTro
Teaa"

https://m.edsoo.ru/3cca482e

O0001IEeHUE U CUCTEMATU3ALIUS

31 yueOHas

bubnuoreka [JOK

153 3HAHUN 110 TeMe "3aKOHBI COXpPaHEHHUS
I — Heaens https://m.edsoo.ru/32a4d1a0
O00011IeHNE U CUCTEMATH3AIUS

154 3HaHUM Mo Teme "OCHOBBI 31 yueonas | bubmiorexa [TOK
MOJIEKY IAPHO-KHHETHHECKOT Teopui” Henes https://m.edsoo.ru/ed440ca8
O00011eHre U CUCTEMaTU3 AL 31 5 Eub OK

155 3HaHui no Teme "TepmoarHaMuKa. yHeoHat nomorexa L
e — Henensa https://m.edso0.1ru/c63f7¢c10
O0001IeHne U cCUCTEMAaTU3 AL

156 3HaHUU MO TeMme "ArperaTHble 32 yuebnas | bubmmorexa [IOK
cocTosiHu BemecTsa. Da3oBble Hemes https://m.edsoo.ru/1d36b5b1
nepexoanl"
O00011IeHNE U CUCTEMATHA3ALIMS 32 vt Eubs OK

157 3HaHUH 10 TeMe " DIEeKTPUIECKoe yreona nosmotexa I
I Henens https://m.edsoo.ru/3bf0def9
O00011IeHNE U CUCTEMATHA3ALIMS S Eus OK

158 3HaHu# 110 Teme "I1oCTOSTHHBINI yHeoHat nbnuoteka 11
SeKTpHYECKHH TOK" HeAes https://m.edsoo.ru/71453ee6
O000I11IeHNE U CUCTEMATH3ALIUS S 5u OK

159 3HaHUU 110 TeMe "TOoKU B pa3IMUHBIX yHeomad uosmoreka L1
cpeniax” Henens https://m.edsoo.ru/3d40077a

160 O060011IeHNE U CUCTEMATH3ALUS 32 yuyeGHas bu6mmoreka [IOK
3HAHUM 110 TeMe "MarsutHoe mnoJe" HEIEeIs https://m.edsoo.ru/3b4c06ae
PesepBHeIit ypok. O600IICHHE 1 33 vaeh Eubs OK

161 CHUCTEMAaTU3alMs 3HAaHUHU 110 TEME yHeoHat nbnnotexa 11
" eKTpOMATHHTHAS MHAYKIHA" Henens https://m.edsoo.ru/053e2248

162 PesepBublit ypok. O600mIeHNE U 33 yuebnas | bubmuoreka [JOK
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CHUCTEMAaTU3als 3HaHUH 110 TEME Henes https://m.edsoo.ru/d6310bfd
"Mexanndeckue Konebanus"
PesepBubiil ypok. O0001IEHE U
P P . 33 yueOnass | bubmuoreka [JOK
163 CHUCTEMATHU3AINI 3HAHUH 10 TEME 1
" " HeJe st https://m.edsoo.ru/5¢2bb83d
DJIeKTpOMarHuTHBIE KoJIeOaHust
PesepBHelit ypok. O6o01IeHue U
164 CHUCTEMAaTH3aLUSI 3HAHUH 110 TEME ) 33 yuebnass | bubnmorexa [IOK
"MexaHU4YeCcKue U 3JIEKTPOMarHUTHbIE Heienst https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurblii ypok. O000111€HIE U
165 CI/ICTzMaTI/BZpI/ISI 3HAHUH 110 TEME 1 33 yucbuaz Eubmaorexa LOK
" " B Henens https://m.edsoo.ru/52ad1603
Omnruka
PesepHbIii ypok. O6001ICHNE U
. 34 yueOnas | bubmuorexa [JOK
166 CHUCTEMAaTH3alMs 3HAaHUH 10 TEME 1
Henes https://m.edsoo.ru/Sbeclc65
"Ocuosel CTO"
PesepBHeiil ypok. O0001EeHE U
167 CI/ICTI;)MaTI/BZpI/ISI 3HAaHHUH 110 TEME 1 34 yacbuaz Bubmorexa IOK
" B . " Henens https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOTHOBOM JTyaliu3m
PesepBueiil ypok. O0001IEHE U
P P . 34 yueOnass | bubmunoreka [JOK
168 CUCTEMATHU3AIN 3HAHUH 10 TEME 1
" " Hezens https://m.edsoo.ru/1511654
dusnka atoMma
PesepBHslit ypok. O6o01IeHue 1
169 CHUCTEMAaTH3aLUSI 3HAHUH 110 TEME | 34 yuebnass | bubnmorexa [JOK
"®u3nKa aTOMHOTO si/ipa U Hezens https://m.eds00.1ru/905¢5¢ce0
3JIEeMEHTapHbBIX YacTuil"
PesepBurblii ypok. O000111€HIE U
170 CI/ICTzMaTI/BZpI/ISI 3HAHUH 110 TEME 1 34 yuebuaz Eubmaorexa LOK
" 5 " HeJens https://m.edsoo.ru/2bftb94c
DeMeHTHl acTpO(U3NKU
OBIIEE KOJIMYECTBO HACOB I10 170 16

I[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOH OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kox
NMpoBepPsieMoro
pe3yjabTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
0o0pa3oBaTeJIbHON MPOrPaMMBbl CpeIHero 001ero oopa3oBaHusi

10.1

JleMOHCTpHpOBaTh Ha MpPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAy4YHOW KapTHHBI MUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU
U TEXHOJIOTUH, B IPAKTUYECKOH JIeATEIbHOCTH JII0 I

10.2

Y4uTBIBaTh TPAaHUIBl MPUMEHEHHS H3YYCHHBIX (U3UYECKHX MOJIENEeH:
MaTepuajbHas TOYKa, HHepLUalIbHas cUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE
TEJI0, UACAITBHBIN Ia3; MOAEIN CTPOEHUS T'a30B, KUIAKOCTEH U TBEPABIX TE,
TOUYEYHBIN JIEKTPUUECKHUM 3apsi — IPU peLIeHUH (PU3NYECKUX 3a/1ad

10.3

Pacno3naBate ¢uznueckue sBaeHUs (IPOLECCH) M OOBACHATH UX HA OCHOBE
3aKOHOB MEXAaHMKH, MOJEKYISIPHO-KMHETUYECKOM TEOpPHUM CTPOCHMS
BEIIECTBA M DJIEKTPOJAWHAMHKH: pPaBHOMEPHOE M PaBHOYCKOPEHHOE
NpSMOJIMHEWHOE JIBUKCHHE, CBOOOJHOE TaJeHHWE TeN, MABIDKEHHE II0
OKPY>KHOCTH, HWHEpIUs, B3auMojeicTBue Tten; nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE KUJIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00bEéMa Tel
npu HarpeBaHUM (OXJIAXACHWU), TEIUIOBOE paBHOBECHE, HCIapeHue,
KOHJCHCAIIUs, TUIABJICHHE, KPUCTAJUTU3AIIHSI, KATIEHUE, BIAXKHOCTh BO3yXa,
IMOBBIIICHUEC NAaBJICHUA I'a3a IPU €ro HArp€BaHnuu B 3aKPbITOM COCYAC, CBA3b
MEXIy MapaMeTpaMH COCTOSHUS raza B W30MPOLECccax; AIEKTPHU3aLus Tell,
B3aUMOJICVICTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JBMKEHHUE, UCIOJb3YsI (PU3NUECKUE BEITUYHHBIL:
KOOpPJMHATA, IIyTh, IIEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, Cuia,
UMIYJbC TeNla, KUHETHUYECKas DSHEprus, NOTEHLUUAlbHAs dSHEprus,
MeXaHuueckass paboTa, MexaHW4yecKas MOUIHOCTh, TPU  ONHCAHUHU
NPaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEIMYHH, HX
0003HaYeHHsI W €IUWHUIBI, HaXOAWUThb (OPMYJIbI, CBSA3BIBAIOIINE JIaHHYIO
(GU3NUECKyI0 BEIMUMHY C IPYTMMHU BEIUYMHAMU

10.5

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€JI U TEIUIOBLIE SABJICHHA,
HCIIOJIb3YyA (1)I/I3I/I‘-ICCKI/I€ BCJIMYHMHBI: OABJICHUC Tra3a, TEMIICpaTypa, CpCaHAd
KHHETUYCCKadA OHEPIUid Xa0THUYECCKOIo IBHUXKCHUS MOJICKYII,
CpeIHEeKBaapaTHYHAsi  CKOPOCTh  MOJIEKYJ,  KOJHYECTBO  TEIUIOTHI,
BHYTPEHHSISI DHEprus, pabora raza, KOG UIMEHT IOJIE3HOTO ICHCTBUS
TETUIOBOTO JBHUTATENs; TIPU ONMCAHUU MPABUIBHO TPAKTOBATH (U3NUCCKUI
CMBICJT MCIOJIb3yEMbIX BEIMYUH, UX O0OO3HAYCHUS W CIAMHUIIBI, HAXOIUTh
dbopMyIbl, CBS3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEIHUYMHY C JIPYTUMHU
BCIIMYNHaAM

10.6

OnuceiBaTh HN3YYCHHBIC SJICKTPHYCCKUEC CBOMCTBaA BCIIECTBA n
QJICKTPHUYCCKUC SBJICHUSA (npoueccm), HCIIOJIb3YA (bHSH‘ICCKI/IC BCIINYHHBI:
BHGKTpI/I‘{CCKI/Iﬁ 3apsand, SJICKTPHUYECKOE TIO0JIC, HaHpH)KéHHOCTb 10JIA,




MOTEHITHAN, PA3HOCTh MOTEHIIMAJIOB; MPU OMMMCAHHUH MPABUIBLHO TPAKTOBATH
(bu3NYECKU CMBICI HCTIONb3yEMbIX BEIMYUH, UX 0003HAUYCHUS U €AMHMUIIbI;
yKa3bIlBaTh (POPMYJIbI, CBS3BIBAIOIINE NAaHHYIO (DU3MUECKYIO BEIUYUHY C
JIPYTUMH BeTHYHHAMHU

10.7

aHaJTM3UPOBATh (PU3UUYECKUE TIPOLIECCHI U SIBJICHUS, UCTIONB3Ys (pu3nyeckue
3aKOHbl M TPHUHIUIBL: 3aKOH BceMHpHOro Ttsarotenus, I, II u Il 3akonbl
HproToHa, 3aKOH COXpaHEHUS MEXaHWUYECKOW HHEPruH, 3aKOH COXpPAHECHUS
MMIyJIbCa, TMPUHIMIO  CYNEPNO3UIUA CUJI, TNPUHIUI PaBHOIMpPABUS
WHEPUUAIbHBIX CHCTEM OTCU€Ta; MOJIEKYJISPHO-KUHETUYECKYIO TEOPHIO
CTPOEHHUsI BEIIECTBA, Ia30BbI€ 3aKOHbBI, CBS3b CpPEIHEW KUHETHUYECKOU
SHEPrUM TEIUIOBOTO [BIKEHHUS MOJIEKYJT ¢ aOCONIOTHON TeMIlepaTypowu,
MEPBBIA 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAHEHHUS DIIEKTPUUYECKOTO
3apsiia, 3akoH KylioHa; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE M YCIIOBUS (IFpaHHULbI, 001acTH)
MIPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIE TMPHHLMUIBI JEHCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuyarh YCIOBHS HMX  0€30MacHOro
WCIIOJI30BaHNUs B IOBCETHEBHOW KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHl 1O MCCIEOBAHUIO (U3NYECKUX SBICHUA U
IPOIIECCOB C UCIOIB30BAHNEM MPSAMBIX M KOCBEHHBIX U3MEPEHUI; IPU ITOM
dopmynupoBate mpobieMy (3a1ady) U THIOTE3y Yy4eOHOTO SKCIEPHUMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000pyIOBaHUsS, TPOBOJUTH OIBIT
U GOPMYJIHPOBATH BHIBOJIBI

10.10

OcyuiecTBasATh NpsMble M KOCBEHHbIE M3MEpPEHUs (DPU3NYECKHX BEJIHYUH;
Py 3TOM BBIOMpATh ONTUMAJIBHBIA CIOCOO0 HM3MEpPEHHsS U HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh  3aBHCHMOCTH  MEXIY (PU3MYCCKUMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM MPSMBIX HM3MEPEHHH; TpPHU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  MOJYYEHHOW  3aBUCHUMOCTHU
bu3NYeCKUX BENIWYUH B BUAC TAaOIWIl W TpaduKOB, JIeJIaTh BBIBOIBI IO
pe3ylibTaTaM HCCIe0BaHuUs

10.12

CoOmroaTh npaBmiia 6€30MacHOr0 TPyAa IPH MIPOBEICHHH UCCIICIOBAHUN B
pamMKax  y4eOHOro  JKCIEpHMEHTa,  y4eOHO-HCCIEIOBATENbCKOH U
NPOEKTHOHN AEATENLHOCTH C UCIIOJIb30BAHUEM M3MEPUTEIBLHBIX YCTPOICTB U
71a00paTOPHOTO 000PYTOBAHHS

10.13

Pemates pacu€THBIC 3aauu C SIBHO 3aJaHHON (DU3HUYECKON MOJEIbIO,
UCIIONB3Yys (PU3MUECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAIM3a yCIOBUS
3aJauy BBIOUPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIUYMHBI
u QopMmynbl, HEOOXOAMMBIE NN €€ pEelIeHUs, MPOBOJUTH pacuéThl U
OILICHHUBAThHb peaHLHOCTL HOHy‘ICHHOFO 3HAUYCHUA (bHBPI‘-IGCKOﬁ BCJIIMNYMHBI

10.14

Pemats KauyecCTBEHHbBIE 3aJaun: BBICTpauBaTh JIOTHYECKH
HENPOTUBOPEUHBYIO IIEMOYKY pACCYXKJIEHUH C OMOpOod Ha H3y4YCHHbBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHE SBICHUS

10.15

Hcmons30BaTh npu PEIICHUHU y‘-I€6HI>IX 3aaa4 COBPCMCHHEIC




MH(GOPMALIMOHHBIE  TEXHOJOTHMM  JUId  TIOUCKA, CTPYKTYpUPOBaHUSA,
UHTEpIpeTallud U TPEACTaBICHUS Yy4yeOHOW U Hay4HO-TIONMYJISIPHON
uHbOpMallMK, TONYYEHHOH W3 Ppa3IUYHbIX HUCTOYHUKOB; KPUTUYECKU

aHAJM3UPOBATh MOTyyaeMyIo HHPOPMALIUIO

10.16

[TpuBOIUTE IPUMEPHI BKJIA/1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOUIEro MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUN

10.17

Hcnonp3oBaTh TCOPCTUUCCKHUEC 3HAHUS T10 (1)I/I3I/IK€ B HOBCGI[HGBHOﬁ KHU3HHU
uist  obecrieyeHust 0Oe30macHOCTUM Mpu  oOpallleHuu ¢ [pudopamMu U
TEXHUYECKHUMHU YCTPONCTBAMH, JUISI COXPAHEHUS 3I0POBBS M COOIIOACHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpefie

10.18

PaGorate B Tpymme C BBIMOJIHEHWEM pA3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIIMOHAIBHO PACIPEEIsITh 00S3aHHOCTH U
IJIAHUPOBATH JACATEIbHOCTh B HECTAHAAPTHBIX CHUTYALUSAX, aJCKBAaTHO
OLICHMBATh BKJAJ KaXJOr0 W3 YYACTHUKOB

IPyIIIBl B  PELICHHE

paccMaTpuBaeMou POOIeMBbI

11 KUIACC

Koxa
NpoBEPsIEMOT0
pe3yjabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHusi

JleMOHCTpHpOBATh HAa TPUMEpPaxX poJib U MEeCTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHHBI MUpPa, B PA3BUTUU COBPEMEHHOU TEXHUKH
W TEXHOJOTHM, B MPAKTUYECKOW JESITEIBHOCTU JIIOJIEH, IEJIOCTHOCTh M
€IMHCTBO (PM3NYECKON KapTUHBI MUpa

11.2

YYuTBIBaTh TPAaHUIBl MPUMEHEHHS H3YYCHHBIX (U3UYECKHX MOJICNEH:
TOYEYHBIM JJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO sJIpa MPH pelieHnH (PU3NUECKUX 3a7a4

11.3

Pacno3naBath (pI/ISI/I‘-ICCKI/Ie SABJICHUSA (HpOI_ICCCBI) U OOBSACHATH UX Ha OCHOBE

3aKOHOB JJICKTPOJAMHAMHUKH ¥ KBAaHTOBOW (DH3UKHU: DJIEKTpUYECKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBUSA
TOKa, B3aUMOJICCTBUE MAarHUTOB, JICKTPOMArHUTHASI MHAYKIIHS, IEHCTBHE
MarHuTHOTO TIOJISi HAa TPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3apsif,
AIIEKTPOMAarHUTHBIE KoseOaHus u BOJIHBI, MPsIMOJIUHEITHOE
pacrnpocTpaHEeHHE CBETa, uHTepdepeHus,
mupakus U MOJspU3alus CBeTa, AUCIEPCUs CBeTa, (POTOIIEKTPUUECKUN

sabdekt (poroaddexT), cBeTOBOE NaBieHHE, BOSHUKHOBEHHE JIMHEHYATOTO

OTpPpaXXCHHUC, MPCIIOMJICHUC,

CIICKTpPa aToMa BOaOpoOaa, €CTCCTBCHHAA n HUCKYCCTBCHHAA

PaaNOAaKTUBHOCTh

11.4

OnwuceiBaTh U3yYCHHBIE CBOICTBA BEIECTBA (JCKTPUYCCKHE, MarHUTHBIC,
ONTUYECKHE, DJICKTPUUCCKYH) MPOBOJUMOCTh pa3jM4YHBIX Cpel) |
AIIEKTPOMArHUTHBIC  SBIEHUS  (IPOIECCHI), HCTHOJIB3yS  (U3HUECKUE
BEJIMYUHBI: AJIEKTPUICCKUN 3apsi]], CUIIa TOKA, IEKTPHUUECKOEe HaIPsHKEHUE,
ANIEKTPUUECKOE COIMPOTHUBIICHHE, Pa3HOCTh moTeHimanos, IJC, pabora




TOKa, WHAYKUHMS MarHuTHOro moiisi, cwia Awmmepa, cwia JlopeHua,
WHAYKTUBHOCTh KaTYIIKH, SHEPTUS 3JEKTPUUECKOTO U MAarHUTHOTO MOJIEH,
NepUoA M YacToTa KojeOaHWil B KoieOaTelIbHOM KOHTYpE, 3apsii U cuiia
TOKa B TpOIECCe TapMOHUYECKHX JIIEKTPOMATHUTHBIX KOJICOaHMIA,
(GOKyCcHOE pacCTOSHHE U ONTHYeCKas cujla JMH3bI; MpPU ONUCAHUU
NpPaBUWIbHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOJIb3YEMBIX BEIMYHMH, MX
0003HaYCHHUS W EIUHMIIBI;, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(1)I/I3I/I‘~IeCKYIO BCJIMYHHY C APYTUMH BCIUYNHAMU

11.5

OnucelBaTh H3y4YEHHBIE KBAaHTOBBIE SIBICHUS W IPOLECCHI, HCIOJB3YS
¢u3nUecKre BEMUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETa, DHEPrusi M MMITyJbC (OTOHA, MEPHOJ MOJypachana,
DHEPIUs CBSA3M ATOMHBIX sAJ€p; NPU ONUCAHUU IIPABWIBHO TPAaKTOBATH
(¢u3NYECKUN CMBICIT UCTIONb3YEMbIX BEIMYUH, UX 0003HAUYECHUS U €AMHMUIIBI;
yKa3blBaTh (POPMYJIbl, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIIMYUHY C
JPYTUMU BEJTMYNHAMMU, BEIYUCIIAT 3HAUCHHE (PU3NYECKON BEIMYHUHBI

11.6

AHanu3upoBaTh (GU3NYECKHUE MPOLECCH U SIBICHUS, UCIIONB3YS (PU3NIECKUE
3aKOHBl W NPUHLMIBL 3akoH OMa, 3aKOHBI TIOCJEI0BaTENbHOIO U
NapajuIeIbHOTO COEIMHEHUS POBOIHUKOB, 3aKoH J[xoyins — JleHna, 3akoH
AIIEKTPOMArHUTHOW MHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO pacHpOoCTpaHEHUs
CBETA, 3aKOHBI OTPAKEHUs CBETA, 3aKOHBI MPEJIOMIICHUS CBETA, YPAaBHECHHE
OiiHmreitna g ¢oTtodddexra, 3aKOH COXpaHEHUS DJHEPrHH, 3aKOH
COXpPAHEHHUs MMITYJIbCA, 3aKOH COXPAaHEHUS 3JIEKTPUUYECKOIO 3apsiaa, 3aKOH
COXpaHEHHs MacCOBOIO 4HCIa, NMOCTyjnaTsl bopa, 3aKOH paaMOaKTHBHOIO
pacraza; MpU 3TOM pas3iIuyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BBIp@XGHHWE M yCJIOBHS  (TpaHHIBI,  00JacTn)
PUMEHUMOCTH

11.7

OHpeI[eJ'IFITL HaIlpaBJICHUEC  BCKTOpAa HWHAYKOHU  MArtuTHOIO  IOJIA
MMPOBOJHUKA C TOKOM, CHJIbL AMnepa " CHUJIbI HopeHua

11.8

Ctpouth M OmUCHIBaTh H300pakeHHE, CO3JaBaeMO€ IJIOCKHM 3€pKajioM,
TOHKOM JIMH301

11.9

Brinonaarte OKCIICPUMCHTBI I1I0 HCCICAOBAHUIO (1)H3HLIGCKI/IX SIBJICHUU U
MponecCoOB € UCIOJB30BAHUEM IIPSAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ; IIpu 5TOM
dbopmynupoBaTh podiemMy (3a7ady) U THIOTE3y YU4eOHOTO HKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PY/IOBaHHUS, MPOBOJIUTE OIIBIT
U GOpPMYIIUPOBATH BHIBOJIBI

11.10

OcymiecTBisATh TpsSMbIE M KOCBEHHBIE M3MEpEHUs (DU3UYECKHX BEIHYWH;
IpU 3TOM BBIOMPATh ONTHUMAIIBHBIA CIOCO0 HM3MEPEHHS W HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH C HCIHOJIb30BAHUEM
OpSMBIX U3MEPEHUi; PU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATh
pe3yJbTaThl TOJYYEHHOW 3aBHUCUMOCTH (U3NYECKUX BEJIWYMH B BHUJE
TaOIHI U TPaHKOB, AETaTh BHIBOBI 10 Pe3yJIbTaTaM HUCCIIETOBAHUS

11.12

CO6J'IIOI[aTL ImpaBujia 0€e301acHOTO TpyAa IpH IIPpOBCACHHUN HCCIIEJIOBAHUH B
paMKax yqe6Horo 9KCIICPUMCHTA, yqe6HO-HCCHe,HOBaTCHBCKOﬁ n




HpOGKTHOﬁ JACATCIBHOCTH C UCIIOJB30BaAHUEM U3MEPUTCIIBHBIX YCTpOﬁCTB u
71a00paTOPHOTO 000PYTOBAHHMS

11.13

Pemrate pacu€rHbple 3aaydl ¢ SBHO 3aJaHHON (pU3MUYECKOW MOJENbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI U MPHUHIIMIBL, HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4 BBIOMpPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3NUECKHE BEINYMHBI
u Qopmyibl, HEOOXOAMMBIE 11 €€ pEelleHUs, MPOBOJUTH pacuérbl U
OLIEHUBATh PEAIbHOCTH MOJIyY€HHOIO 3HAYE€HUs (PU3HMUECKON BETMUNHBI

11.14

Pewats KA4eCTBCHHBIC 3a/1a4N: BBICTPauBaTh JIOTUYECKH
HEIPOTHBOPEUYUBYIO IENOYKY paCCYyk ACHUM C ONOpPOM HAa HU3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS

11.15

Hcnonb3oBaTh  MpU  peIIEHUH  y4eOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTMH I TOMCKA, CTPYKTYPHPOBAHUS,
UHTEPIPETALIMM U TPEACTABIEHUS YUyeOHOW W HAy4HO-NIONYJISIPHOU
UHPOpPMALIMK, TOJYYCHHOM U3 pa3IM4YHBIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJIy4YaeMyto HH(OpMaIIHIO

11.16

OOBSCHATh MPUHIMIBI JEHCTBUS MAaIIWH, NPUOOPOB U TEXHHUYECKHX
YCTPOMCTB; pa3nuyaTh yCIOBUS UX O€30MacCHOr0 WCIOJIb30BAHUS B
HOBCEIHEBHON KU3HU

11.17

[TpuBOIUTH IPUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBACHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeopeTHUecKre 3HaHUS MO (U3UKE B MOBCEAHEBHON KU3HU
st oOecrieueHrss 0O€30MAaCHOCTH TIpH  OOpalieHud ¢ mnpubopamMu |
TEXHUYECKHMHU YCTPOICTBaMH, JUIsl COXPAHEHUS 370POBbS U COOIIOACHUSA
HOPM 3KOJIOTHYECKOT'0 IMOBEICHUS B OKpYXarolleil cpene

11.19

PabGorate B rpymnme c BBINOJIHEHWEM pA3JIMYHBIX COLUAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy IPYIIbl, PALIMOHAIBHO PACIpeNesaTh 0053aHHOCTU U
IUIAHUPOBATh JI€ATEIIbHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJEKBaTHO
OLIEHMBATh BKJaJ KaXJOr0 W3 YYacCTHUKOB TIpPYIINbl B pEIICHUE
paccMaTtpuBaeMoil mpooIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KITACC

Kox
pa3iena

Kox npoBepsiemoro

IJIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

OU3UNKA 1

METO/Ibl HAYUYHOI'O ITO3HAHUA

1.1

®usnka — Hayka o mnpupoxe. Hayunbelie meronasl
IIO3HAaHUsI OKpyXkKarouero mupa. Pons sxcriepuMenTa
U TEOpUHM B IIpoLEcce IIO3HAHUSA IPUPOIBL.
DKCIEPUMEHT B (PU3HKE

1.2

MopnenupoBanue ¢u3nveckux  SABICHUH |
nporieccoB. Hayunele runore3sl. ®Dusnyeckue
3aKOHBI W TEOpHH. [ 'paHUIBI MPUMEHUMOCTH
¢u3ndecknx 3aKOHOB. [IpUHIMIT COOTBETCTBHSL.
Ponrp w wMecro ¢usuku B popMupoBaHUU
COBPEMCHHOM  HAy4YHOH  KapTHHbI  MHUpa, B
NPaKTUYECKOH J1eATeNbHOCTH JIF0AeH

MEXAHUWKA

2.1

KNMHEMATHKA

2.1.1

MexaHuueckoe JIBIDKEHUE. OTHOCHTENBbHOCTE
MeXaHn4yeckoro aBrkeHus. Cucrema otTcuéra.
TpaekTopus

[lepemerienne, CKOpocTb (CpeAHsisi  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX HPOCKHOHWH Ha OCHU CHUCTEMbI KOOPAWHAT.
Ciio’)keHue nepeMeIeHU U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE NPSIMOIMHENHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOpPEHHUS, IyTH U HepeMeLICHUs
MaTEpUaIbHON TOYKH OT BpEMEHHU

CBoOoHoe najeHue. Y CKopeHrne cBOOOHOTO
maacHusAa

KpuBonuneiinoe JBH>KCHUE. PaBHOMepHOE
JBUKEHHE MaTEpHUAIbHOM TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEWHAs CKOpOCTh. [lepuon u
yacToTa. L{eHTpOoCTpEMUTENBHOE YCKOPEHNE

TexHuuecKkue yCTpOMCTBA: CHUIOMETP, JABUIKECHHE
CHApSJIOB, LIETIHbIE U PEMEHHbIE Tepeaaun

[Ipaktnyeckue paboTel. M3MepeHHe MrHOBEHHOM
ckopocTd. HMccnenoBaHue COOTHOIIEHUS MEXKITY
My TSIMH, MIPOWIEHHBIMU TEJIOM 3a
MOCJIEZIOBATEIbHBIE PABHBIC MPOMEXYTKH BPEMEHHU
IIPY PaBHOYCKOPEHHOM JIBWJKEHUM C HadaJbHOHN




CKOpPOCTBIO, paBHOM Hy0. M3ydeHWe IBUKEHHUS
mapuka B BA3KOW JKUAKOCTH. M3yueHue NBUKEHHUS
Tesa, OPOIIEHHOTO TOPU30HTAIILHO

2.2

TIMHAMUKA

2.2.1

[Ipuniun otHocutenbHOCTH ['anmuies.  [lepBsiit
3akoH HprotoHa. IHepuuanbHbie CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cynepno3unuy cuil

223

Bropoii 3akon HeroTOHA 1151 MaTepUaIbHON TOYKH B
uHepuuanbHoit cucteme otrcuéra (MCO). Tperuit
3akOH HproTOHA 119 MaTepuaibHbIX TOUEK

224

3aKoH BCEMHUPHOI'O TATOTCHMA. Cuita TSXKECTH.
HepBa;I KOCMHUYCCKast CKOPOCTb. Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHUsS
CKOJIBXKEHHUSI M cuia TpeHus nokosa. Kosddunuent
TpeHust. Cuiia CONpOTUBIIEHUS NPU JBUKEHUM Tela
B ’KHMJIKOCTHU WJIU ra3e

2.2.7

[locTymatensHOe W BpalllaTENIbHOE  JBHIKCHHE
abCcoII0THO TBEPOTO Tena

228

MOMEHT CHJIBI OTHOCHUTEIHHO OCH BpAICHUSA.
[1neyo cumbl. YcaoBus paBHOBECHUSI TBEPAOTO TEJa B
HNCO

229

TexHu4eckue yCTpOrUCTBa: MOAIINIIHAKY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktudeckne paboTel. M3yueHue  JIBUKEHUS
Opycka M0 HAKJIOHHOHM IUIOCKOCTH TOJ JEHCTBUEM
HECKOJIbKMX cwil. MccinenoBaHue 3aBUCUMOCTH CHUIT
YIOPYTrOCTH, BO3HHKAOIIUX B JaepopMupyemoii
MPY>KUHE W PE3MHOBOM OO0pasiie, OT BEIUYMHBI UX
nedopmanuu. MccrnenoBanue ycioBUil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

23

3AKOHbBI COXPAHEHNA B MEXAHUKE

23.1

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMbI
MaTCpHAJIbHBIX TOYCK. I/IMHYJ'ILC CHJIBI 1 UBMCHCHHC
HUMITYJIbCA TCJIa

232

3akoH coxpaHenusi umiyibca B MCO. PeaktuBHOE
JBIKCHHE

233

Pabora cunbl

234

MOIIHOCTE CUJIBI

235

Kunernueckass »dHeprus MaTepualbHOM TOYKH.
TeopemMao KMHETUYECKOW SHEPTUU

2.3.6

[TorennmanbHas sHeprus. [loTeHuuanbHas SHEprus
yIpyro nepopMUpOBaHHON MPY>KUHBI.




[ToTenmanpHast SHEPrus Tela BOIU3H MOBEPXHOCTH
3emnn

HOTGHI_II/IEUILHBIG N HCIIOTCHHUAJIBHBIC CHUJIBI. CBs13b
pa6OTI)I HCIMMOTCHIHMAIBHBIX CHJI C HU3MCHCHUCM

237 MEXaHUYECKOM HHEpruu CUCTEMBl Tell. 3aKOoH
COXpaHEHUS MEXaHUYECKON SHEPIUU
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHS
3.9 TexHuYecKkue  YCTpOWCTBA:  JBHUIKEHHE  PakKeT,
o BOJOMET, KOIIEP, IPYKUHHBIA ITUCTOJIET
[IpakTuyeckue padoTel. 3ydyeHue cBs3M CKOPOCTEH
53,10 Tel Npu Heynpyrom ynape. MccnepoBaHue cBS3U

paboThl CWJIBI C HW3MEHEHHEM MEXaHMYECKOU

SHEpPruu Tena

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KUHETUYECKOW TEOPHN

3.1.1

OcHoBHbIE I0JIOKEHHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeopuHu. DBpOyHOBCKOE JBHIKEHHE.
Huddys3us. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS
YaCTHI] BEIECTBA

Mogenu CTpoeHUsl Ta30B, XKUIKOCTEM M TBEPABIX
TeX U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
ATUX MOJIeIeH

Macca MOJIEKYI. KommuecTtBo BEIIIECTBA.
[TocTostHHast ABoraapo

TemmmoBoe  paBHOBecue. Temmeparypa u  e€
m3mepenue. [llkana remnepatyp Llenbcus

Mopens uaeansHoro rasa. OCHOBHOE ypaBHEHHE
MOHGKyanHO-KI/IHCTI/IqCCKOﬁ TCOpHUU HACAIIBHOTO
rasa

AblcomoTHas Temmeparypa Kak Mepa CpeaHei
KMHETUYECKOM JHEPruU  TEIUIOBOIO  JABUKCHUSA
gacTtul rasa. [IIkama remneparyp KenbsBuna

VpaBuenue Knaneiipona — MenzaeneeBa. 3akoH
JlaneTOHA

["a30BBIC 3aKOHBI. 30MpOIIECCH B HICAIEHOM Ta3e ¢
MMOCTOAHHBIM KOJIMYCCTBOM BCHIECTBA: H30TEpMa,
n30x0pa, n3obapa

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp

3.1.10

[TpakTueckue padoTsl. MI3mepeHne maccol Bo3ayxa
B KJIACCHOM KoMHaTe. MccrnenoBaHue 3aBHCHUMOCTH
MEXIy M[apaMeTpaMu COCTOSIHUSL Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJINHAMMKA




3.2.1

TepmonnHamuueckas cHcCTeMa. BryTtpenHss
SHEprus TepMOAMHAMHUYECKON CHCTEMBI U CHOCOOBI
€€ N3MEHECHUSA

3.2.2

KonnuectBo Temnorsl u  paborta. BHyTpeHHSS
DHEPIusi OJHOATOMHOIO UAEAIBHOTO ra3a

323

Bunet TeIUIoNepeiayn: TEIJIONPOBOAHOCTb,
KOHBEKLUsA, M3IydeHHe. TemIoéMKocTh  Tela.
VYaenpHas  TEINIOEMKOCTb  BewiecTBa.  Pacuér
KOJIM4ECTBA TEIUIOTHI IIPU TEIUIONepeaade

324

IlepBblidi 3akOoH TepMoAWHAMUKHU. [lpumeHeHuUe
IIEPBOT0 3aKOHA TEPMOJAMHAMHUKH K HM30IPOLECCAM.
I'paduueckas uaTEepnperanus paboTsl raza

3.2.5

TenoBwie MAaIlIUHEL [TpunIUTIBEI NEUCTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi JHEpruu B
TEIJIOBBIX MamuHaX. Koadduiment moae3Horo
nerictBus (nanee — KI1J) termoBoit Mammubl. [{ukr
Kapno u ero KI1/|

3.2.6

Bropoit 3akon TepMmomuHamuku. HeobpaTumMocTh
MPOLECCOB B MpuUpoAe. TerioBble IBUTATEIH.
DKOJOTHYECKHe MPOOIeMbl TETNIOIHEPTETUKU

3.2.7

TexHu4eckue yCcTpouCTBa: JABUIATENb BHYTPEHHETO
Cropanusi, ObITOBON XOJOIUIBHUK, KOHTUIIHOHED

3.2.8

[Ipaktuyeckue pabotbl. M3MmepeHue ynenbHOM
TEIJIOEMKOCTH

33

AT'PEI'ATHBIE COCTOSHNA BEHIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooGpazoBanne u koHaeHcamus. Mcmapenune u
KUATICHWE. YJenpHas TelyioTa MapooOpa3oBaHMS.
3aBHUCHUMOCTD TEMIIEPATyPhl KUIICHHUS OT JTaBJICHUS

332

AOComOTHAs 1 OTHOCUTENIbHAS BIIaXXKHOCTh BO3TyXa.
Haceiennsiit nap

3.33

Teépnoe Tteno. Kpucrammmueckue u amopdHbIe
Tesna. AHM30TPONUS CBOMCTB KpucTaioB. JKunkue
Kpuctawuibl. COBpeMEHHbBIE MaTEPHAIIbI

334

[InaBneHue u KpucramuMzauus. YjejlbHas TEIUIoTa
riassienus. Cyonumanus

335

YpaBHEeHHE TEIIOBOTO OamaHca

3.3.6

TexHnuueckue YCTpOMCTBA: TUTPOMETD u
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOIYUYEHUS
COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[TpakTnueckue paboTel. HM3mepeHne BIaXHOCTH
BO3yXa

SJIEKTPOAMMTHAMUKA




OJIEKTPOCTATHUKA

Onextpuzanus Ten. OJEeKTpudeckuil 3apsan. [lBa

411 BHUJIA 3JIEKTPHUYECKUX 3aPsII0B
4.1.2 [IpoBOHUKH, TUANEKTPUKHU U MTOTYTPOBOIHUKH
4.13 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.14 B3aumoneiictBue 3apsaoB. 3akon Kynona
DIIeKTpUYECKOe ToJie. Hanpsbxénnocts
4.1.5 anexkTpuueckoro noss. I[lpuHuun cynepno3uiuu.
JluHMK HANTPSHKEHHOCTH JICKTPHYESCKOTO TIOJIS
416 PaGora cuI AIIEKTPOCTATUIECKOTO OIS
o IMoteniuain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOMHUKHM ©  JUDAJIEKTPUKA B  TIOCTOSSHHOM
4.1.7 AJICKTPUICCKOM ToJIe. JusnexTpudeckas
MPOHUIIAEMOCTh
OnektpoéMkocTs. KoHneHcatop. DaeKTpoEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. OJHEPrusi 3apsiKEHHOIO
KOHJIEHCATOpa
TexHU4YeCcKue yCTpOICTBA: AJIEKTPOCKOII,
419 AIIEKTPOMETP, ANIEKTPOCTaTUUECKAs 3aIIuTa,
o 3a3eMIIEHHE  DJIEKTPOIPHUOOPOB,  KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 [TpakTudeckue paboTHL. N3mepenue
o 3JIEKTPOEMKOCTH KOHIEHCATOpa
IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJJAX
VYcnoBust CYIIIECTBOBAHHUS MTOCTOSTHHOTO
421 aneKkTpudeckoro Toka. Mcrounuku toka. Cuia Toka.
[TocTosiHHBINM TOK
422 Hampsokenne. 3akon Oma 1715 yyacTka ey
473 DJIEKTPUYECKOE COIIPOTHUBJICHHUE. VnenbHoe
o CONPOTHUBJIEHHUE BEILECTBA
494 [locnenoBarenpHOEe, TNapaICIbHOE, CMEIIAHHOE
o COCTMHEHHE TTPOBOIHUKOB
4.2 425 Pabora »snextpuueckoro Toka. 3akoH Jlxoyns —
o Jlenua
4.2.6 MOUIHOCTH 3JEKTPUUECKOTO TOKA
anekTpojaBwkymas cwia (mamee — JJC) wu
427 BHYTPEHHEE COMPOTUBJICHHE HCTOYHUKA TOKA.
o Bakon  Oma  Juis  [ONHOM  (3aMKHYTOM)
3NeKTpudeckon nenu. Koporkoe 3ambpikanune
DNEKTpOHHAs MPOBOJUMOCTH TBEPIBIX METAJIIOB.
4.2.8 3aBUCUMOCTb  COINPOTUBJIEHUS  METAUIOB  OT

temriepatypbl. CBEpXIIPOBOIUMOCTh




4.2.9

OnekTpuueckuid Tok B  Bakyyme. (CBoiicTBa
JJIEKTPOHHBIX ITyYKOB

4.2.10

[TonmynpoBonuuku. CoOCTBeHHass W TMpUMECHas
IIPOBOAMMOCTh IOYIPOBOAHMKOB. CBolcTBa p-n
nepexo/a. [lomynpoBogHIKOBEIE TPHUOOPHI

4.2.11

DIIEKTPUUYECKUI TOK B 3JEKTPOJIUTAX.
DIIEKTPONUTHYECKAsT JUCCOLMAIMS. DIEKTPOIIN3

4.2.12

DJIeKTpUYECKUM TOK B ra3zax. CaMOCTOSATEIbHBIA U
HECaMOCTOSITENIbHBIN  pa3psn. Pasnuunble  THUIBI
CaMOCTOSITENILHOTO pa3psina. Monnus. [lna3zma

4.2.13

TexHu4eckue yCTpOMCTBA: aMIIEpMETpP, BOJBTMETP,
peocTar, UCTOYHUKHU TOKA, dJIEKTPOHArpeBaTeIbHbIC
pUOOPHI, 3JICKTPOOCBETUTEIIbHBIC PUOOPHI,
TEPMOMETP CONPOTHUBJICHMS, BAKYyMHBIH THO[,
TEPMHUCTOPHI u (boTOpE3UCTOPHI,
NIOJIyTIPOBOXHUKOBBIN MO/, TaJbBaHUKA

4.2.14

[TpakTnueckue paboThl. l3ydeHue cmemaHHOTO
COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC uUCTOYHMKA TOKAa H  €ro
BHYTPEHHETO CONPOTHUBIICHUS. Habmronenue
AIIEKTPOJIN3A

11 KITACC

Kox
pa3neia

Koanposepsiemoro
3jeMeHTa

IIpoBepsiemble 3JieMeHTHI COIeP:KAHUS

4

OJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHA A MHAYKIOUA

43.1

ITocTostHHEBIE MAarduThl. Bs3aumoneiictBue
[IOCTOSIHHBIX MarHUTOB

432

MaruauTHOe nojie. BEKTOp MarHUTHON WHAYKIHH.
[IpmHnun cynepno3unmu. JIMHUM MarHUTHOM
MHAyKIuU. KapTrHa TUHUI MarHUTHON MHAYKIUA
ITOJIS TIOCTOSIHHBIX MarHUTOB

433

MarnuTtHOe 1oje NpoBOAHMKA ¢ TOKOM. KapruHa
JUHUM TOJS JUIMHHOTO MpPsIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHHKA, KaTYIIKH C
TOKOM. OngsIT Opcrena. Bzaumoneiicteue
IIPOBOJAHHUKOB C TOKOM

4.3.4

Cunia Amriepa, €€ MOIyJIb ¥ HalPaBJICHHE

435

Cuna JlopeHua, €€ MoOAylb U HalpaBJCHUE.
JBr>KeHUE 3apspKEHHOM 4YacTULBI B OJHOPOJHOM
MarHuTHOM mose. PaGora cuibl Jlopenna

4.3.6

SIBrieHME NEKTPOMArHUTHOM HHAYKIIUH




4.3.7

IToTok BeKTOpa MarHUTHOM MHIYKIIUU

4.3.8

OJAC wuHaykmuu. 3aKOH  3JIEKTPOMAarHUTHOU
uHaykuuu Papanest

4.3.9

Buxpeoe anektpuueckoe nose. 3JJC uHAyKIMUN B
MPOBOJHMKE, JBWXKYIIEMCS IOCTYMATENbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€

4.3.10

[IpaBuito Jlenna

4.3.11

NunyktuBHOCTh. SIBNeHne camounaykiuu. 2J(C
CaMOMHIYKITUN

4.3.12

9Hepm${ MAaramMTHOI'O I10JIA KaTyIIKH C TOKOM

4.3.13

DIIEKTPOMArHUTHOE I0JIe

4.3.14

Texunueckue YCTpOﬁCTBai INOCTOAHHBIC MArHHWTHI,
QJICKTPOMAIrHUTHI, SJICKTPOABUTATCIIb, YCKOPHUTCINU
QJICMCHTAPHBIX Y4CTUI], MTHAYKIITUOHHAA I1ICYb

4.3.15

[Ipaktuueckne pabGoThl. M3ydeHHe MarHUTHOTO
MoJIsl KaTyIIKh ¢ TOKOM. MccnmenoBanue nencTBUs
MOCTOSIHHOTO MAarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sBIEHUS  3JIEKTPOMArHUTHOM
UHIYKIUU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHNYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Konebarenbuast cuctema. CBoOOmHEBIE KOIEOAHUS.
['apmonnueckue koneOanus. Ilepwoxa, wacToTa,
amMIunTyaa u ¢asa KonedaHui

[IpyxvHHBIA MasgTHUK. MaTeMaTH4eCKUNA MAasTHUK

YpaBHeHUE TapMOHUYECKUX KoJIeOaHuil.
Kunemarnueckoen  JIUHAMUAYECKOE  OMMCAHUE
KOJIE0ATEIBHOTO ABUKECHUS

[IpeBpaiieHrie SHEpruM MNpU  TapMOHUYECKUX
kosnebaHusax. CBA3b  aMIUIUTYAbl  KoJjeOaHMH
UCXOJIHOW BEJIMYMHBI C aMIUIMTyAaMu KoJjeOaHHi
€€ CKOPOCTH U YCKOPEHUS

Koneb6arenbupiii KOHTYD. CBoOoHbBIE
AJIEKTPOMArHUTHBIE KOJEOaHWS B  HJICAITBHOM
KOJICOATEIBHOM ~ KOHType. AHAJOTHS  MEXIY
MEXaHUYECKUMHU u ANEKTPOMATrHUTHBIMH
kosiebanusimu. @opmyia Tomcona

3aKOH COXpaHEHHUSI DSHEpPruu B  UACATHLHOM
KOJIe0aTEIbHOM KOHTYpE

BrinyXneHHBIE MEXaHUYECKHUE Kosie0aHusl.
Pe3onanc. Pe3onaHcHas kpuBas. BbeIHyXIeHHbIE
3JICKTPOMArHUTHBIE KOJICOaHMSI.

5.1.8

[Iepemennsiit Tok. CUMHYCOMIAIbHBINA IEPEMEHHBIN




TOK.

MOIIHOCTh MNEpEMCHHOT'O TOKa. AMHJ’II/ITy,Z[HOe n

>1.9 JENCTBYIOIIEE 3HAUECHNUE CUIIBI TOKA ¥ HAMIPSKEHHS
Tpancpopmarop. IlpousBoacTso, mepenaya u
noTpediIeHne SIIEKTPUYECKOM SHEPTHH.

5110 DKOJIOTMYECKHE  PMCKM  IPU  [POU3BOJACTBE

o AIEKTPUUYECKOM SHEPTHH. Kynberypa
MCIIONIb30BAHMS DIIEKTPOIHEPIUU B ITOBCEAHEBHON
KU3HH

5111 Texuuueckune YCTpPOMCTBA: cericmorpad,

o SIEKTPUYECKHUH 3BOHOK, IMHUHU JJIEKTPOIEpe1ad
[pakThyeckue paboTHI. Hccnenosanue
3aBUCHMOCTH MIEPUOJIa MAIIBIX KOJIeOaHui rpy3a Ha

5112 HHTH OT JUIMHBI HMTH M Macchl TIpys3a.

HccnenoBanue mnepeMEHHOro TOKa B ILENHU U3
NIOCIIEI0BATENbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTyIlIKH U PE3UcTopa

5.2

MEXAHUYECKHUE N SJIEKTPOMATI'HUTHBIE BOJIHbBI

MexaHuveckue BOJIHBI, yCIIOBUS
591 pacrpocTpaHeHHUSI. [Mepuos. CkopocThb
o pactpoCTpaHeHus ¥ JUIMHa BOIHEL [Tonepeunsie u
POJIOIbHBIC BOJIHBI
591 ###HPar###  Wutepdepenuuss u  audpaxius
o MEXaHUYECKUX BOJIH
513 3ByK. CkopocTh 3ByKa. [’ poMKOCTb 3ByKa. BricoTa
o toHa. TeMOp 3ByKa
DJIeKTPOMArHUTHBIC BOJHBL. YCIIOBHS H3JTy4CHHS
504 JJIEKTPOMATHUTHBIX BOJIH. B3auMmHas opueHTarus
o BekTOpoB E, B 1 U B 3JIEKTPOMArHUTHOW BOJIHE B
BaKyyMme
CBoiicTBa DJIEKTPOMArHUTHBIX BOJIH: OTPa)KCHUE,
595 HpeJIOMJICHUE, HOJISIpU3aLus, mudpakmus,
o unTepdepentms. CKOPOCTh  3IEKTPOMArHUTHBIX
BOJIH
596 [IIkana 3JIEKTPOMArHUTHBIX BOJH. [IprMeHeHue
o AIICKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY
[MpuHIMIBI ~ paguMoOCBSI3M W TEJICBHICHMUS.
5.2.7 Panunonokarusi. DIEKTPOMarHUTHOE 3arpsi3HEHUE
OKPY’KarloIIeH Cpebl
Texuuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
508 UHCTPYMEHTHI, YJIbTPa3BYKOBas JIHAarHOCTHKA B

TeXHUKE W MEAWIMHE, paaap, paguonpHEMHUK,
TEJNEeBU30p, aHTeHHa, TenedoH, CBY-neup




53

OIITUKA

5.3.1

[IpssMonuHeliHOE  pacHpoCTpaHEHHUE CBETa B
oaHopoaHoM cpene. JIyu cBeta

532

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETa.
[TocTpoenue n300pakeHU B IIIOCKOM 3epKalie

533

[Ipenominenune cBeTa. 3aKOHBI IPEIOMIICHHS CBETA.
AOCOIOTHBIN MMOKa3aTelb MPETOMICHUS

534

IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI
YTOJI IOJTHOTO BHYTPEHHETO OTPAXKEHHUS

535

Hucniepcus cBeta. CIIOXKHBIN cOCTaB O€JI0TO CBETA.

Ber

53.6

Coluparoniue U paccewBarolue JUH3bL. TOHKas
nuH3a. DokycHOE paccTOsHUE M ONTHYECKas cujia
TOHKOW JuH3bL. [locTpoeHue wu300pakeHHl B
coOuparoImux U paccenBaromux jauH3ax. Gopmyna
TOHKOW JIMH3BI. Y BEJIMUEHHUE, 1aBaeMOe JTMH30M

5.3.7

[Ipenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHKH

53.8

Wntepdepennus cBera. KorepeHTHbIE HCTOUHUKH.
Ycenosus HaOIIoAeHUS MaKCUMYyMOB u
MHUHHMYMOB B HMHTEP(EPEHIMOHHON KapTHHE OT
JIBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB

539

Hudpakmus ceta. udpakiuonHas peméTka.
VYcnoBue HaOMIOACHUS TIaBHBIX MAaKCUMYMOB IPH
NAJEHUM  MOHOXpPOMAaTHYECKOTO  CBeTa  Ha
TU(QPAaKIUOHHYIO PEIIETKY

5.3.10

HOHHpI/ISaHI/IH CBCTa

5.3.11

Texnuueckue YCTPOWCTBA: OYKH, ayna,
(oroamnmnapar, MIPOEKIIMOHHBIN armapar,
MHUKpPOCKOII,  TEJIECKOIl, BOJIOKOHHAs  ONTHKA,
TU(ppakuOHHAs pelIETKa, MoJIIPOU

5.3.12

[Ipaktuyeckne paboTsl. M3mepenue mnokaszarens
HPEeJIOMIICHUSI. HccnenoBanue CBOWCTB
n3o0paxenuil B snH3ax. Habmonenue nucnepcun
cBeTa

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panue MPUMEHUMOCTH KJIACCUYECKOMN
MexaHukH. [locTynaTel TEOpUU OTHOCUTEILHOCTH:
WHBAPHAHTHOCTH MOJYJSL CKOPOCTH CBe€Ta B
BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DUHIITEHHA

6.2

OTHOCUTEIHLHOCTD OJTHOBPEMEHHOCTH.
3ameyieHre BpEeMEHH B COKpaIeHNe JJTHHBI

6.3

DHeprusi U UMITYJIbC CBOOOTHOM YaCTHUIIbI




6.4

CBsi3p  Macchl C DHEprue ¥  UMIYJIbCOM
CBOOOJIHOM YaCTHIIBI. DHEPTHUsl TOKOS CBOOOTHOM
YaCTULIBI

KBAHTOBAA ®U3MKA

7.1

DJIEMEHTbBI KBAHTOBOU OIITUKU

7.1.1

®otonbl. @Popmyna Ilmanka CcBA3M dSHEpPruu
¢doToHa € ero 4acToToW. DHEpPrusi U HMIIYJIbC
dboToHa

7.1.2

OTkpeiTHe U uccnenoBanue Gotorddexra. ONbITH
A.T'. CtoneroBa. 3akoHsl poTodddexra

VYpaBHenne OuHmTeliHa st doTodddekra.
«Kpacnas rpanuna» gorospdexra

7.1.4

Hasnenue ceera. OnbitTel [1.H. Jlebenera

7.1.5

XUMHUYECKOE NeHICTBUE CBETA

Texauueckue YCTpOMCTBA: (hoTodEeMeHT,
dboToIaTYNK, COJTHEUHAsE OaTapesi, CBETOIHO]]

7.2

CTPOEHHME ATOMA

7.2.1

Moguenb aroma Tomcona. OnbiTel Pesepdopa o
UCCJIEIOBaHHIO CTpoeHus atoma. [InanerapHas
MOJIEJIb aTOMa

7.2.2

[Toctynarer bopa. M3nydyenwe wu mnorniomeHue
(GOTOHOB MpHU MEepexoje aromMa C OJHOTO YPOBHSA
SHEepruv Ha Apyroil. Buabl cnektpoB. CHekTp
YpOBHEH HEPrUU aToOMa BOAOPOIa

7.2.3

BonHoBeie cBoiicTBa yactuil. BomHbel ne bpoits.
Kopmyckynsipao-BonHOBOM ayanusm. Judpaxius
3JIEKTPOHOB Ha KpUCTAIIax

7.2.4

CroHTaHHO€E u BBIHYKACHHOC HU3ITYy4YCHUC.
YCTpoiCcTBO U IpHHIIAT PabOTHI J1a3epa

7.2.5

TexHuyeckue yCTpONCTBA: CHEKTpajbHBIA aHAIN3
(cekTpockom), 1a3ep, KBAHTOBBIM KOMITBIOTEP

7.2.6

[IpakTuueckue paboThL. Habmonenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtobl HaOIIOICHUS 51 perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTie paguoakTuBHOCTA. ONBITEI Pezepdopaa
[0 OMNpEAENeHUI0 COoCTaBa  PaJMOAKTUBHOIO
uznyyenus. CpoiictBa anbda-, Oera-, ramma-
u3My4yeHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpTraHU3MBbI

7.3.3

OtkpbiTue npoTOoHa U HeWTpoHa. Hyknonnas
mozaenb snapa ['eitsenbepra — MBanenko. 3apsif




anpa. MaccoBoe uncio sapa. M3otomsl

7.3.4

Anbda-pacniaa. DIEKTPOHHBIH U TMO3UTPOHHBIN
Oera-pacmal. I'amma-usnydenue. 3aKoH
paZlnOaKTUBHOIO pacnaja

7.3.5

DHeprus CBA3M HYKIOHOB B siApe. SIAepHbIe CHIIBIL.
JedekT maccsl siapa

7.3.6

Snepuble peakuuu. JleneHne U CUHTE3 sAEp

7.3.7

Snepubiii  peakrop. TepMosIepHBIi  CHUHTE3.
[Ipobnembl U MEepCreKTUBHI SIEPHON YHEPTETHKH.
DKOJIOTUYECKHE aCIIEKTHI SIIE€PHON IHEPTeTUKU

7.3.8

:‘)J'ICMGHTapHBIe qaCTHUIIBI. OTKPBITI/IG MMO3UTPOHA.
(DyHI[aMCHTaJIBHBIC B3aUMOJEHCTBHUS

7.3.9

TexHuueckue yCTpOMCTBA: JO3UMETpP, Kamepa
BuiibcoHa, siiepHbIid peakTop, aToMHass bomba

7.3.10

[Ipaktuyeckue pabotbl. HMccnenoBanue TPEKOB
gacTtull (1o TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3bI,
IIIIaHETHhI, UX BUIUMOC IBUKCHHUC

8.2

Conneynas cucreMa. [lmaHeTbl 3eMHOW TpYIIIbL.
[l1aHeTpl-ruranTbl U UX CIIyTHUKH, KapJIUKOBBIE
mwianeTsl. Masnbie Testa COTHEYHON CHCTEMBI

8.3

Connne, ¢orochepa um armochepa. ConHeuHas
AKTUBHOCTb

8.4

Wcrounuk sneprun ConHua u 3BE371

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb, paauyc, TeMIIepaTypa, ux
B3aUMOCBs3b. JlnuarpaMMa «CIEKTPaJIbHbIN KIIAcC —
CBETUMOCTB. 3BE31bI TJIABHOM
IOCJIE0BATENBHOCTU. 3aBHCUMOCTb «Macca —
CBETUMOCTB)» JUIS 3BE3] TJIaBHOU
IIOCIIE0BATENBHOCTH

8.6

Buyrpennee ctpoenme 3BE3a. CoBpeMEHHBIE
HpeI[CTaBJ'IeHI/ISI (6] HpOI/ICXO)KI[eHI/II/I 1 DSBOJIFOIIUH
CouHIia v 3BE€3]1. DTallbl )KU3HU 3BE3]T

8.7

Mneunsiii ITyts — Hama 'anaktuka. CnupanbHas
CcTpyKTypa ['anaktuku, pacnpeneneHue 3BE371, ra3a
u . Ilonoxkxenune u nawxeHue ConHuLa B
lanaxTuke. [Tnockas u chepudeckas mMoICUCTEMBI
lNanmakTukn

8.8

Tunel ramaktuk. PaguoramakTuku M KBas3apsbl.
UYéEpHble AbIPHI B sAPax ralaKTHK

8.9

Bcenennas. Pacmupenune BceenenHoill.  3akoH




Xabb6mna. Paszberanue ramaktuk. Bo3pact u paanyc
Bcenennoit, teopuss bonwmoro B3peiBa. Mojenb
«ropsueit BeenenHnoit». PenukroBoe U3inyueHue

8.10

MacmrabHas CTPYKTypa Bcenennoi.
Meraranaktuka. Hepeménnsie po0IeMbI
aCTPOHOMUU




INPOBEPAEMBIE HA EI'D 10 PU3UKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM
IHPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa3oBaTeIbHOI NMPOrpaMMbl CpeHero 0011Iero
o0pa3zoBaHust

ChopMHpPOBAaHHOCT, YMEHUW pacro3HaBaTh (PU3UUYECKHE SBICHUS

(mpouecchbl) U OOBACHATH UX HA OCHOBE M3yUEHHBIX 3aKOHOB

BJ'IaI[CHI/Ie OCHOBOIIOJIararoImmumMHu (1)I/I3I/I‘~I€CKI/IMI/I IIOHATUAMHA u

BEJIMYMHAMH, XapaKTEePU3YIOIIMMHU (GU3NIECKHE TPOLIECCHI

ChopMupOBaHHOCT yYMEHHMH TPUMEHSTH 3aKOHBI KJIACCHYECKOH
MEXaHUKH, MOJIEKYJIIPHON bu3uKu u TEPMOJAUHAMUKH,
AJIEKTPOAMHAMUKY, KBAHTOBOW (DM3MKM Uil aHaiInM3a U OOBSICHEHUS
SABJICHUM MHUKpPOMHpPA, MAKPOMHpAa W MeEramupa, pas3jindaTb YCIOBHS
(rpaHuIBl, 00IACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IOHUMATD
BceoOIMi XapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
UCTOJIb30BaHUSI YAaCTHBIX 3aKOHOB; AaHAJIM3UPOBATh (PU3HMUECKUE
IIPOLIECCHI,  HUCIOJIB3ysl ~ OCHOBHBIE  IIOJIOKEHHUS, 3aKOHbl W

3aKOHOMEPHOCTH

ChopMHUpOBAaHHOCTh YMEHHS pPa3HyaTh YCIOBUS TPUMEHUMOCTH

Mojiesiel PU3NIECKUX TN U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTH yMEHHUSI pemaTh pacyETHBIE 33Ja4l C SBHO
3aJJaHHOM M HESBHO 3aJaHHOHN (hU3MYecKOW MOJEbIO: Ha OCHOBAHUU
aHamu3a YCJIOBUS BbIOMpaTh (U3MYECKHE MOJETH, OTBEYAIOIUe
TpeOOBaHUAM 3aJa4ul, IPUMEHSITH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH
U TOCTyJaTtbl  (U3UYECKUX  TEOpUH  TpU  HCIOJIH30BAHUHU
MaTeMaTHYECKUX METOJOB PEIICHUS 3a1ay, IIPOBOAUTH pacyE€Thl Ha
OCHOBAaHUU MMEIOLIUXCS JaHHBIX, aAHAJIU3UPOBATh pE3YyJbTAaThl H
KOPPEKTUPOBaTh  METOJbl pEHmIeHUus C  Y4ETOM  IOIYYEHHBIX

pE3yJIbTaTOB

Pemarp xauecTBeHHbIE 3ajaud, TpPeOyrOIIME NMPUMEHEHHs] 3HAHUN U3
pasHBIX pa3/eyoB IIKOJIBHOTO Kypca (M3MKH, a TaKXKe WHTEeTrpaluu
3HaHMH W3 JPYI'HMX IPEAMETOB €CTECTBEHHOHAYYHOIO  IIMKJIA:
BBICTPAauMBaTh JIOTMYECKYIO LEMNOYKY PACCYXKIECHUH C ONOpod Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/IG SIBJICHUSA

BJ'Ia)IeHI/Ie OCHOBHBIMHU METOJaMU HAay4HOT'O IIO3HaHUsI,
HCIIOJIb3YyCMBIMHU B (1)I/ISI/IK€: NpoBOAWUTL HPSAMBIC W KOCBCHHBIC

HU3MCPCHUMA (I)I/ISI/FICCKI/IX BCJIIMYMH, BLI6I/Ipa$I ONTHUMAJIBHBIN CIIOCOO




M3MEPEHUS] U UCIOJb3ys M3BECTHBIE METOJbl OLEHKU IMOTPEIIHOCTEH
U3MEPEHUll, MPOBOIUTH HCCIEIOBAHNE 3aBUCHMOCTEH (U3NIECKUX
BEJIMYMH C WCIOJb30BaHUEM TMPSAMBIX U3MEPEHHH, OOBICHATH
MOJTyYEHHBIE Pe3yJbTaThl, UCIONb3Ys (PU3MUECKHE TECOPUH, 3aKOHBI U
MOHSITHSL, U JIeNaTh BBIBOJABI; COOMIOAATh MpaBuiia OE30MacHOTO TpyAa
IIPU NIPOBEIECHUHU HCCIIEJOBAaHUM B paMKaxX y4yeOHOro 3KCIIEpUMEHTA U
y4eOHO-UCCIIEIOBATENbCKON  JESATEIbHOCTH €  HCHOJIb30BAHUEM
IU(GPOBBIX ~ H3MEPUTENBHBIX  YCTPOWCTB U J1aOOpaTOpPHOIO

00opyIoBaHUs

ChopMHpOBAaHHOCT,  YMEHHMA  aHaJIM3UpPOBATH HW  OIICHUBATH
MOCJIC/ICTBHS OBITOBOM M MPOU3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOU € (PM3WYECKMMHU MPOIECCaMU, C MO3UIMHA SKOJIOTHYECKOM
0€30MacHOCTH; MpeACTaBICHUI 0 panuoHaIbHOM
IPUPOJONOIB30BAHUM, A  TakK€  pPa3yMHOM  HCIOJIb30BaHUU
JOCTMKCHUM HAYKM M TEXHOJOTMWA ISl JAjJbHEWIIEro pa3BUTHUS

YeJI0BEYECKOro o01IecTBa

OBnageHne pa3IWYHBIMH ~crlocobaMu  paboTel ¢  UHpOpManuei
(Gu3MUecKoro  colepXKaHHUs C  HCIOJB30BAaHHMEM  COBPEMEHHBIX
UH()OPMAIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUH KPHUTHYECKOTO

aHaJIM3a U OIIEHKH JIOCTOBEPHOCTHU MOJTydyaeMoil nHdopmanuu

10

ChopMHUpPOBAaHHOCT, ~ YMEHHH  TPHUMEHSITH  OCHOBOIIOJIATAOIINE
ACTPOHOMHYCCKUC TIOHATUA, TCOpPHMHM W 3aKOHBI [JId aHajliu3a H
00BsiICHEHUST (PU3UIECKUX TPOIECCOB, MPOUCXOMASIINX Ha 3BE3/IaX, B
3BE3AHBIX CHCTEMax, B MEXKIallaKTUYeCKOM cpefe; ABMKECHUS

HeOECHBIX TeJI, YBOJIIOLIMY 3BE311 1 Beenennoi




HEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

11O ®U3UKE
Kon Kon .
IIpoBepsieMblii 3JIEMEHT CO/IePAKAHUS
pa3aeJia/TeMbl 3JIeMEeHTa
1 MEXAHUKA
1.1 KNMHEMATHUKA
11 Mexanunueckoe JIBU>KEHUE. OTHOCUTENBHOCTD
MEXaHUYeCKoro aBrmxeHus. Cucrema orcuéra
MarepuanibHasi TOUKa.
z TpacKTOpHA
Eé€ pamiyc-BekrTop:
Flr)=(xlz) vz ) z(z)),
TpaeKTOpIIA,
112 IepeMelleHILe: ? s
Ar =7(t))-r(t))=r, -1 = x
= (Ax, Ay, Az),
TyTb.
CroKeHHe [1epeMelleHHIl:
N, = 5, 405,
CkopocTh MaTepUaIbHOU TOUKHU:
i AF o
=—| =i"=(v,.w,.v.)
AL BT
Ax . .
v, At =X/, aHANOTIYHO v, =Y/, V.=Z,.
1.1.3 ’ e
CroxeHHe cKopocTeil: 6, =0, + 7, -
Brrunciienue nepeMeieHus v myTu MaTepuaibHON TOUKH
MIPH MPSMOJIMHEHHOM JBUKEHHUH BJIOJIb OCH X MO TpaduKy
3aBUCHUMOCTH Vx(t)
& ~_AD iy \
VCeKOpeHHe MaTepHAaNBHOIT TOUKIL: d = i (a,.a,.a.).
o (BeaysGy
1.1.4
Au o :
a =—= =(v,) ', aBamormHO a, =(v, ), a.=(v.)"
) Ar [y o ’ o i o
115 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHUE:
o X(t) = x0 + Voxt
1.1.6 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE JBUKCHUE:




R
at
x(t)=x,+u,t o

v ()=u, +aft }

. = const

vl —ul=2a,(x,-x)

2x

TTpi JBIDKEHII B OXHOM HAIPABIEHNH OyTh §= 1~ Y2 ¢

CBobOogHOE TazieHre. Y CKOpeHrne CBOOOTHOTO Ta/ICHUS.

y v
E

o Xo X

JIBr>keHue Tesna, OpOIIEHHOTO MO YIJIOM 0 K TOPU30HTY:

‘J.\’(r) =x,+ Uyt =2, +U,cosa-t

5

ig
=,

&1 :
S 10 +Usina-f—

l V(O =y, 40yt +

r.;‘

e
}ru_“_ O =uv,, =v,cosa
\ v, (D)=, + g1 =y,sina— gr

.=0

=—g =const

o O

f

!

KpuBonuneiinoe nuxenue. [[BuxeHre MaTepuaabHOM
TOYKH 10 OKPY>KHOCTH.

VYrii0Bast ¥ IMHENHHAss CKOPOCTh TOYKHU:

v = wR

1.1.8 HpI/I PaBHOMCPHOM ABHKCHUHN TOYKH I10 OKPYIKHOCTH

2n
:—:2
w T T

LenTpocTpeMuTenbHOE YyCKOPEHUE TOUKH:

02

Teépnoe Teno. [loctynarenbHoE U BpamaTeabHOE

JABMOKCHUC TBép)IOFO TCJ1a

JTMHAMUKA

191 Nuepumansubie  cuctembl  orcuéra. [lepBhiii  3akoH
Herorona. [IpuHnun otHocurensHocTH ['anunes

Macca tena. [IlmoTHOCTE BeliecTBa:

122 _m
P=y

1.2.3 Cuna. [IpuHUUMND cyneprno3uiuu CHI:




- — -

F =F1+F+...

paBHOAENCTB

1.2.4

Bropoii 3akoH HproToHa: st MarepuanbHONM TOYKH B
NCo

-
-

F1 =ma;q

N hd

Ap = FAt

1.2.5

-

Fil ﬁ.’;l

TpeTI/Iﬁ 3akoH HeroToHa s MaTCPHAJIbHBIX TOYCK!

—

Fip =-Fn

1.2.6

3aKkoH BCCMUPHOTO TATOTCHUA: CUJIbI HNPUTSIXKCHUA MCKIAY

TOYEYHBIMHA MacCaMU PaBHbI
F=G miymip
R2

Cuna tsoxectu. LleHTp Tsbxkectu Tena. 3aBUCUMOCTb CHIIBI
TSYKECTH OT BBICOTHI h HaJ MNOBEPXHOCTHIO IUIAHETHI

paguycom RO:
GMm

mg =———
$ = Ro+ )2

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F,=—kx

1.2.8

Cuna tpenusi. Cyxoe TpeHHe.

Cuna TpeHHs! CKOIBKCHUSI:
Fip =uN

Cuna TpeHus TOKOS:
Fip <uN

Koaddurment tperus

1.2.9

JaBneHue:

1.3

CTATHUKA

1.3.1

el




MOMEHT CHITBI OTHOCUTEIFHO OCH BPAICHUS:
IM| = Fl, rae | — muie4o cuiibl OTHOCUTENBHO OCH,

npoxojsuiei yepes Touky O neprneHuKyJIIpHO PUCYHKY

enTp macc Tena. LleHTp Macc cucTeMbl MaTEpHATBHBIX

TOYCK:

_myry+mpry + ...
H-M. mi+mnp+ ..

1.3.2

B onHOpoaHOM 1OJIE TSIRKECTH

—

(g = const)

HEHTP MACC TCJIa COBIMAAACT C €T0 LICHTPOM TAXKCCTHU

VYcnoBus paBHoBecust TBEpaoro tena B MCO:
1.3.3 [M;+M,+...=0
|F1-'-F3 +...=0

1.34 3axoH [Tackang

JaBienwne B )xuaKocTH, mokosmieicsa B 1CO:

13 p=po+pgh

3akoH Apxumena:

-

FApx = —Pgyirecn

1.3.6 €CJIM TEJIO U KUAKOCTh nmokoATrcd B MCO, To

Fppx = P8V abirecH

VYcioBue miaBaHus TEN

3AKOHbBI COXPAHEHNWA B MEXAHUKE

NMnynsc MmaTepuanbHONM TOYKU:

1.4.1 -
p =mov

I/IMHy.TIBC CHUCTCMBI TCJI:

1.4.2 -z
p=p1+p2+t..

3aKOH U3MEHEHHUS U COXPAaHCHUS UMITYJIbCA:

B CO

— — —

Ap = Alp1 +p2+...) = FlgnewnAt + Fopnewn At + -5

- -

1.4.3
B MCO, ecnu

Ap=Alp1 +pa+..)=0

€ClIn




- —

FlBHeLUH + FZBHeUJH +..=0

PeakTuBHOE NBUMXKEHUE

1.4.4

,

Ar X
PaboTa cuiibl Ha MaIOM TIepeMeIeHUN:

A=‘F|-|.if|-c05 a=F, -Ax

1.4.5

Q
S
Ty

MonIHOCTh CHUJIBI:
€clii 3a BpeMs At

pa60Ta CHJIBI USBMCHACTCA Ha , TO MOIITHOCTH CHJIbI

A4
P=— =F-v-cosa
Aty o

1.4.6

Kunernueckast sHEpryust MaTepUaIbHON TOYKH:

2 2
mo p
EKMH ==

2 2m

3aK0H M3MCHCHUS KHHETUYCCKOM 9HECPTHUU CUCTCMBL

MarepuanbHbiX Touek: B UCO AExkun = Al + A2 + ...

1.4.7

[TorenmanpHas 3Heprus:
JUISL TIOTEHIMAIBHBIX CHII

A12 = ElI'IOTeHU, - EZnOTeHu, -= AEHOTeHLI,

[ToTrenumanbpHas YHEPTU MATEPUATILHOM TOYKH B
OJTHOPOJHOM I0JIE€ TSYKECTH:

EI‘IOTEHLI, = mgh

[TorennuanbHast 3HEprus ynpyro aeGopMupoBaHHOTO

TEIa:

kx?
EI‘IOTeHLI, = 7

1.4.8

3aK0H U3MECHEHHS U COXPAaHCHUA MEXaHHUYECKOI OHCPIHUU:

Euex = Exum T Ernoresm,
B IICO AE,ex = Ascex senoresm. cun,
B IICO AE,ex =0, eI Agcex menorerm cur = 0

1.5

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.1

'apmoHnueckue  KoieOaHUsT  MaTepHAIbHOM  TOUKH.




Ammumutyga u ¢asa koneOanuii. KunHemaTmueckoe
OIUCaHHUE:

x(f) = Asin( @t +0,).

v (D=x/,

a(H=(v, ), =—'x(f) =a +0'x=0,
rZIe X - CMEILEHUE U3 PABHOBECHSL.

JIlnHamMu4eckoe onucaHue:

ma, =—kx,

rae k = maw?

OTO0 3HAYHUT, YTO
F,=—kx.

BHCpFeTI/I‘IeCKOG OIMMCaHHUC (SaKOH COXpaHCHUA

MEXaHUYECKON IHEPTUN):

m’ kR omt k4
+—=—"E—___ —qonst
2 2 2

- - -

g

CBs3b aMIIMTY/bl KOJEOAHUM CMEIIeHUs MaTephualbHOU
TOYKM C aMIUIMTyJaMH KojeOaHMi e€ CKOpOCTH H

YCKOPEHUS:

U =04, a__ = o4

Ilepron u yacToTa KoJIeOaHHA:

Hepnon MaJIbIX CBO6OI[HBIX KoJIEOAHMH MaTeMaTHYECKOIO

MasiTHHUKaA.
1.5.2
T'=2n i
g
[Teproa cBOOOIHBIX KO€OAHUH MPYKUHHOTO MAsITHUKA!
m
T=2n|—
k
153 Brinyxnennsie  konebanus. Peszonanc. Pe3onancHas
KpuBas
Ilonepeunsle u  mponosibHble  BosHBL.  CKOpOCTh
pacnpocTpaHeHus U JJIUHA BOJIHBI:
v
1.5.4 A=oT =Y
0
HNutepdepennius u qudpakius BOJIH
1.5.5 3ByK. CKOpOCTb 3ByKa




MOJIEKVJISIPHAS ©®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKVYJISAPHAS ©U3UKA

Mopenu cTpoeHUs ra3oB, >KUIKOCTEH U TBEPHBIX Tell
[Tycth TepMoanHaMuyecKkas cucreMa (Teno) cocTouT uz N

OAVNHAKOBBIX MOJICKYIJI. Torma KoIM4ecTBO BEIICCTBA

2.1.1 _N _m
V=— =—
N A U
rae N, —uucio ABOrajpo, m — Macca CUCTEMBI (Tena),
[ — MOJIsIpHasl Macca BeIllecTBa
2.1.2 TennoBoe NBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.13 B3aunmMopeiicTBre yacTuIl BeliecTBa
2.14 Huddyszus. BpoyHoBckoe aBHKEHHE
2.1.5 Mopenb uneansnoro raza 8 MKT
CBsi3b MeXIy JaBICHUEM M CPEAHEH KUHETHYECKOM
SHEPTHEH  TOCTYMATeIbHOTO  TEIJIOBOTO  JBUKCHUS
MOJIEKYJ HJIeabHOTO Ta3a (ocHoBHOE ypaBHeHHe MKT):
1. .= 2 (mp?) 2
p=-mgw =-n-|— |=-N-&,_.
e : il
2.1.6
I7Ie My — Macca OTHON MOJICKYJIbI,
n N
Vv
- KOHIIEHTPAIIUs MOJICKYT
2.1.7 AoGcomoTHas Temnieparypa: T =t +273K
Cesi3p TemmepaTypbl Ta3a CO CpelHeH KUHETHYECKOH
SHEpPrueil MOCTYyMaTeIbHOTO TEIMJIOBOTO JIBHXKEHUS €ro
2.1.8 MOJICKYJI:
3
==kT
2
2.1.9 VYpasaenue p = nkT
2.1.10 Mogenp naeanbHOro ra3a B TEpMOJIMHAMUKE:




| Vpagrerse Merreseera — Kraneiposa
| BeIpazkeHHe [T BHyTpeHHet SHepIHH
Vpaerenne MeHzeneepa — KianelipoHa (IpHMEHIMBIE (OPMEI
3AIIICH):
m pRT

pV ="RT =vRT =NKT, p=
0 u

BrIpaskeHIIe 118 BHYTPeHHell 3HepTI 0HOATOMHOTO IMeaTbHOTO
raza (IIpIMeHIIMbIe (OPMBI 2AIIICH):

U=3vRT =3 Mer =3 Rr =ve T=3 p¥
2 2 21 veo2

2.1.11

3akoH JlampTOHAa n1s JABIEHHUS CMECH Pa3peKEHHBIX
Tra30B:
p=p1+p2t+..

2.1.12

W3omporieccel B pa3peKeHHOM Ta3e C TOCTOSHHBIM
guciaoM MoJekyal N (C  TOCTOSHHBIM —KOJWYECTBOM
BEIIIECTBA V):

m3orepMma (T = const): pV = const

uzoxopa (V = const):

P
r_ t
T cons

n3zobapa (p = const):

K = const
T

I'paduueckoe npeacTaBieHHe H30MPOIIECCOB HA pV-, pT- 1
VT- nuarpammax.
OObeIMHEHHBIN ra30BbIIA 3aKOH:

pV

— = const

JJI TOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

Haceiiennsle u HeHacwllleHHbIE napsl. KadecTBeHHas
3aBUCUMOCTD IUIOTHOCTH M JABJIEHUS HACBILEHHOIO I1apa
OT TeMIepaTypbl, HX HE3aBUCUMOCTh OT 00BEMA

HaCbIICHHOI'O I1apa

2.1.14

Bnaxxnocts BO3ayXxa.

OrHocUTENbHAS BIAXKHOCTD:

_ Pnapa(T) ___Pnapa (T)
PHacuw.napa(T) PHaCblLunapa(T)

2.1.15

Hsmenenue arperaTHbIX COCTOSTHUM BCIICCTBA: UCIIAPCHUC




1 KOHACHCAlUsA, KUIICHUEC ) KUJIKOCTHU

H3MeHeHune arperaTHbIX COCTOSIHUM BEIIECTBA: IUIABJICHUE

2.1.16
Y KpUCTaJUIM3alus
2.1.17 [IpeobpazoBanue 3Hepruu B (ha30BBIX IEpexoaax
2.2 TEPMO/INHAMUKA
2.2.1 TennoBoe paBHOBECUE U TeMIIEpaTypa
222 BnyTtpeHnHss sHeprus
Temnonepenaua kak crnoco0 U3MEHEHUS BHYTpPEHHEH
223 sHeprun  Oe3  coepmieHuss  pabotel.  KonBekius,
TEIUIONPOBOAHOCTD, U3JIy4EHUE
KonnuecTBo TEMIOTHI.
22.4 VY nenbHas TEMIOEMKOCTH BEIIECTBA C:
Q =cmAT
VY nenpHas Temnora napoodpazosanus L: Q = Lm.
2.2.5 VY nenpHas TerioTa miaBiaeHus A: O = Am.
VY aenpHas TemI0Ta cropanus Tommsa q: O = gm
OneMeHTapHas paboTa B TEpMOJIUHAMUKE:
=pAV
2.2.6
Brruucnenune pabotel mo rpaduky mpoiecca Ha pV-
TuarpaMMe
[IepBrIi1 3aKOH TEPMOJAMHAMUKU:
Q2 =AU+ Ay = (U - Uy) + Arz
2.2.7
Annabara:
Q2 =0 = Agp = (U1 - Up) =AlUxz
2.2.8 Bropoii 3akon Tepmonnnamuku. HeoOpatumele nporiecchbl
[Tpuniune! aeiictBus TermnoBbix MamuH. KIT/:
2.2.9 . A, i |Cial| |_ ]
Orarp Oears Orcare
MaxkcumansHoe 3HaueHue KII/. [ukn Kapho:
2.2.10 O e i Tuw
' R TR I
VYpaBHeHHe TEIIOBOro OanaHca:
2211 Q1+ +Q3+...=
3 SJIEKTPOIMMHAMUKA




3.1

SJIEKTPUYECKOE I1OJIE

OnexTpuzanusi Tel U €€ MPOSIBICHUSA. DJIEKTPUUYECKUI
3apsazn. JlBa Buza 3apsiia. DJIEMEHTapHbIN JJIEKTPUUYECKUN

3apsijl. 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3apsia

B3aumoneiictBue 3apsiioB. Toueunsle 3apsbl. 3aKOH
Kynona:

B OJJHOPOJHOM BEILIECTBE C TUIIEKTPUIECKON
IIPOHULIAEMOCTBIO €

.qu _ 1

ar? 4nes, 1

G

i

-lg,

12

F=Fk

3J'IeKTpI/ILIeCKOC none. Ero gelictBue Ha QJICKTPUYCCKUC

3apsiabl

Hanpsk€HHOCTD 37€KTpUYECKOT0 MOJIS:

F-_F
4 npo6Hbilii

[Tone Toueunoro 3apsna:

q
E, =k—=
r rz

OAHOPOJHOC IT0JIC:

—

E = const.

Kaptunbl nMH1I HANPSHKEHHOCTU ATUX MOJEH

HOTGHHI/IaHBHOCTB QJICKTPOCTATHUYCCKOI'O I10JIA.

Pa3HOCTB IIOTCHIIHUAJIOB U HaHp$DKeHI/Ie:
A1 =q(Pp1 - P2) =—qA¢ =qU.

IToteHnnuanbpHas OHCPIrusAa 3apsaga B IJJICKTPOCTATUYCCKOM

I10JIC:
W=q¢
A=—-AW

IToTenmuan QJICKTPOCTATUYCCKOI'O ITOJIA:

_W
(P_q

CBs13p HanpsHKEHHOCTU MOJS U PA3HOCTU MOTEHIMAJIOB

JUTSL OJTHOPOHOTO 3JekTpocTaTudeckoro mosst: U = Ed

[TpuHIMIT Cyneprno3UIIUU ANEKTPUUECKUX TTOJICH:




— — —

E=E/+E,+.,0=P1+Pa+..

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

YcaoBue paBHOBECHS 3apAA0B: BHYTPU IIPOBOAHUKA
Et=0

BHYTPH U HA IIOBEPXHOCTH IPOBOJAHUKA (p = const

JuanexTpuku B AIIEKTPOCTATUYECKOM TnoJe.

I[I/II)HGKTpI/ILICCKaSI MMPOHUIIACMOCTDb BCIICCTBA €

KOHHCHC&TOP. 3J'IeKTpOéMKOCTL KOHACHCATOpa:

_1
C‘u

DNeKTPOEMKOCTb IIOCKOTO KOHIEHCATOpa:!
£epsS

c =805 _ .
PR

3.1.10

HapaHHeJ'IBHOC COCAMHCHHUE KOHACHCATOPOB:
q = ql + qz + ...,ul = UZ = ...,Cnapann - Cl + C2 + ces

IlocnenoBaTenbHOE COCIUHEHHIE KOHACHCATOPOB:

L 1.1,

U=U;+Up...q0 =9 =... =
1 2 ’ql qz ’Cnocn Cl C2

3.1.11

BHCpFI/If{ 3apsAKCHHOI'O KOHACHCATOPA!:

_qu_cu?_q

We=7 2 2C

32

3AKOHBI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

Fuind

At Ar—0

IlocTosHHEII TOK: I = const

Jns moctosiHHOTO TOKa q = It

322

VYcnoBus cymecTBOBaHUS IMEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

323

3akoH OMa it yyacTKa Lemu:

u
I==
R

324

BHGKTpI/I‘IeCKOG COIIPOTUBJICHHUE. 3aBUCHUMOCTh
COIMPOTUBJICHHUA OJHOPOAHOI'O IMPOBOAHUKA OT €ro AJIMHBI

1 CCUCHMUA. YIIGJ'IBHOG COIIPOTHUBJICHUEC BCHICCTBA.




[
R:pg

Hctounuku Toka. 3/]C ucTOUHMKA TOKA!

E= ACTOpOHHVIXCVIJ'I

3.25 - q

BHyTpeHHee conpoTHBIIEHHE HCTOYHUKA TOKA

3akoH Owma Ui TOJHOM (3aMKHYTOH) 3JIEKTPHUECKOM

uenu: E = IR + Ir, oTkyna
3.2.6 =E

HapannenLHoe COCAMHCHHEC IMPOBOJHNUKOB!

I=11+12+..,U0l=02=_,,

1 1.1,
Rnapann Rl RZ

3.2.7
[TocnenoBarenbHOE COETUHEHHUE TPOBOTHUKOB:

U=Ul+02+..,11=12=..,
Riocn =R1+ Ry + ...

Pabota snektpuueckoro toka: A = [Ut.
3akoH Jlxxoyins — Jlenia:

Q =I?R¢
3.2.8
Ha pesucrope

u2
KQ:A:FM:Hﬁ:§4

MOH_IHOCTB QJICKTPHUYCCKOI'O TOKA:
Ad
P=—
At

TennoBas MOIIHOCTb, BbIACIIACMAA HA PE3UCTOPC:

=IU

Al

e TP
3.2.9 PPR=" =]
R

MOIIHOCTh UCTOYHHUKA TOKA:




3.2.10

CBOOOJHBIE  HOCHUTENM  DJIEKTPUYECKHX  3apsaloB B
NPOBOJHUKAX. MeXaHU3Mbl IPOBOJUMOCTH  TBEPIBIX
METaJJIOB, PACTBOPOB M PACILUIABOB 3JIEKTPOJIUTOB, T'a30B.

[Tonynposoauuku. 1101ynipoOBOIHUKOBBINA U0

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHn4yeckoe B3aUMOJEHCTBUE MarHUTOB. MarHuTHoe
nosne. Bexkrop marmutHOM — mMHAyKuuu.  [IpuHnun

CYIICpIO3NIIHNNU MAarHUTHBIX TIOJIEH:

JInanu HHAYKOUHW MAr"tuTHOI'O IIOJIA. KapTHHa JIMHUHI
I/IH,HyKHI/II/I MAar"dmuTHOTO I10JIs1 IIOJIOCOBOT'O u

HOI[KOBOO6pa3HOI"O IIOCTOAHHBIX MAarHuTOB

332

OngpIT BpCTez[a. MarauTHoe moie IIpOBOAHHWKA C TOKOM.
KapTI/IHa JIMHUMN HHAYKOUHU MArHvuTHOrO IoJisd JJIMHHOI'O
IpsAMOro IMPpOBOAHHKA n 3dMKHYTOI'O KOJbLOCBOI'O

MMPOBOAHUKA, KATYIIKU C TOKOM

3.33

Cuna Amnepa, e€ HallpaBJIEHUE U BEJINYUHA:
F o = IBlsina

/i€ 0L — YToJl MEXy HarpaBJIeHUEM MMPOBOJIHUKA U

BEKTOpOM B

334

Cuna JlopeHua, €€ HaIIpaBJIeHUE U BEJIIMYHMHA!
Fnop = q | vBsina

IZI€ 0. — YToJl MEX]ly BEKTOpaMu
JIBr>keHME 3apsKEHHOM YacTUIbl B OJJHOPOJHOM MAarHMUTHOM

I10JIC

34

OJIEKTPOMATHUTHASA UHAYKIOUA

3.4.1

[ToTok BEKTOpa MarHUTHOM MHYKIIUU:
® =B, S = BScosa

342

SABnenue annekTpoMarHuTHON UHAYKIMU. DC nHIyKIMn

343

3aKoH 31eKTpoMarHuTHoi nHaykuu dapanes:

E=-0 =
Af

A —0




344

{y
Ny
2L/

O/1C uHAYKIHMA B TIPSIMOM MTPOBOAHHKE JUTHHOM |,

-

ABUIXKYIHIEMCA CO CKOPOCTBIO ©

—

L)

B OJHOPOJHOM MarHuTHOM ToJie B:
| E; |= Blucosa

—

rac a — yroj Mexxay BEKTOpOM Bu HOpMAJIbIO 71

N
-

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLI Ino

N N N

ecu ! LB,uv 10 | E; |=Blv

345

[IpaBuno Jlenma

3.4.6

NHIyKTUBHOCTB:

L:% i © = LI

Camounnykuums. JIC caMOMHAYKITUU:

a7

E:_LEL =-LI,
Aty

3.4.7

3Hepr1/1;1 MAarauMTHOI'O IT0JIA KaTyYIIKHU C TOKOM:

_Le

Wi >

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1

Konebatenbubiit koHTYp. CBOOOIHBIE 3NIEKTPOMATHUTHBIC
KoJieOaHus B UJCATHLHOM K0JIeOaTeIbHOM KOHTYpE:

" 4 . \

1 q( 1) =q . 5m( O +@p)

] . ' } ' ) "
[Z(t) =g, = o, cos| @t +@,) =1 __ cos( et +qp)

®opmyna TomcoHa:

T =2nJLC




OTKYyJ1a
21

w = =

T

=)~
(@)

CBs3b AMIUIMTY bl 3apsa KOHACHCATOpa C aMHHHTyHOﬁ
CHJIbI TOKa npu CBO60)IHI)IX OJICKTPOMArHUuTHBIX

KoJICOaHUSX B nacajibHOM KOJIe0aTeIIbHOM KOHTYpC:

3aKkoH COXPAHCHUSA SHCPIrUr B UACAIIbBHOM KoJIe0aTeIbHOM

359 KOHTYpE:
cu” + ﬂ = CU:““-" = % = const.
2 2 2 2
3.53 BrIHyXIeHHBIE 3JIeKTpOMarHUTHbIE Kojiebanus. Pe3onanc
354 Ilepemennbi  TOk.  IlpousBonacTBo, mepemada U
o MoTpeOICHUE IIEKTPUIECKOM SHEPTUH
CgnoiicTBa 3IIEKTPOMATHUTHBIX BOJIH. Bzaumuas
OpUEHTAllUsI BEKTOPOB B JJIEKTPOMAarHUTHON BOJIHE B
3.5.5 BaKyyMe:
ELB L;
3156 [Ikama AIIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
o ANEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
261 [IpsimoniHeiHOE pacnpOCTpaHEHUE CBETa B OJHOPOJHOMU
o cpene. Toueunslii nctouHuk. JIyd cBeta
3aKOHbI OTPa’KEHHUs CBETA.
a=p
3.6.2
alp
LT LAY
3.6.3 [TocTpoenue n300paxeHui B MIOCKOM 3epKajie
3aKOHbBI PEJIOMJICHUS CBETA.
364 [Ipenomnenue cBera:

nisina = npsinp.

AOCOIOTHBIN MOKa3aTeb MPETOMIICHHS:




_C
Na6e =2

OTHOCHTENBHBIN NOKA3aTENb IPETOMIICHUS:
n_oun

Noth =
nyp 0y

Xoz JIly4el B IpuU3Me.

V=V, , My =Mk,
COOTHOIIIGHHE YacTOT M COOTHOIIICHHE JUIMH BOJIH IIpH
IIepexojie  MOHOXPOMATHYECKOTO CBETa 4Yepe3 TIPaHUIY

paszena AByX ONTHYECKUX CPEI:

ny<n; 1,
n
3.6.5 o
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenpHbI yron MOJIHOrO BHYTPEHHETO OTPAKEHHUS:
. 1 n
SZTlanp = = _2
n
OTH 1
Colwuparonue M pacceuBarolIue JUH3BL. TOHKas JIMH3A.
3.6.6 DOKYCHOE PACCTOSHUE U ONTUYECKAs CUJIa TOHKOW JIMH3BI:
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@opmyJia TOHKOM JIMH3bL:
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VYBenuueHue, JaBaeMoe JTUH30M:
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3.6.8

Xox my4a, IpOIIEAIIEro JUH3Y O MPOU3BOJIBHBIM YIJIOM
K e€ rimaBHOU ontudeckoit ocu. Iloctpoenne nzodpakeHui
TOYKM U OTpe3ka MpsMOM B  COOMpAOIIUX U

paccCuBaArOIINX JIMH3aX U UX CUCTEMAX

3.6.9

dotoanmnapaT Kak onTuueckuil nmpubop. I[ma3  kak

OIITHYECKasa CUCTEMA

3.6.

Wntepdepennust  cBera.  KorepeHTHbIe  MCTOYHHKH.
VYcnoBust HaONMIOJEHUS MaKCUMyMOB M MHHHMYMOB B
UHTEpPEPEHIIMOHHOW KapTHMHE OT JBYX CHH(]Aa3HBIX

KOI'SpCHTHBIX UCTOYHHUKOB:

A :
MaKCHMYMBI — A=2m —; M= 0L 2243 .

WA
MITHIIMYMEI — A=(2m+1)—-, m=0,+1,£2.+3

-

3.6.11

Hudpakius cera. AudpakiuonHas pemérka. YcloBHe
HaAOJIIO/IEHUsI TJIABHBIX MAaKCUMYMOB IIPH HOpPMaJbHOM
MaJIcHUM MOHOXPOMATHYECKOIO CBETa C JUIMHOM BOJHBI A

Ha peweéTKy ¢ nepuoaom d:

dsing,, =mA,m =0,+/-1,+/-2,+/-3,...

3.6.12

[[chepcnﬂ CBCTa

KBAHTOBA ®U3UKA

4.1

KOPITYCKVYJISIPHO-BOJTHOBOM JIY AJIU3M

4.1.1

I'mnoresa M. Ilmanka o kBantax. ®opmyna [lmanka: E =
hv

®oToHbl. DHeprus (HoToHa:

E:hv:%:pc

Nmmynbe ¢poToHa:

ho
Cc

®dororpdexr. Onwvitet  A.I'.  CroneroBa.  3aKOHBI

dororddekra

VYpaBHenue DiiHireiiHa 11 GoTorpdexTa:

Egorona = ABbIXoaa + Eynmax,




rIe ,

C
Egorona = ho = 1

hc
ABblxo,qa = thp = /\_
Kp

2
Mo~ ax

Evurmax = > = eUzan

4.1.5

JlaBiieHue cBera.
JlaBneHue  cBeTa  Ha  IOJHOCTBIO  OTpaXkaroUlyro
IIOBEPXHOCTb M  HA  TMOJIHOCTHIO  MOMIOLIAKOULYIO

MOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

[lmaneTapHas MoJenb aToMa

422

[Toctynater bopa. U3nydenwe u moriomieHne (GpOTOHOB
Py TEpexoJie aroMa C OJHOIO YPOBHS DSHEPrUU Ha
JPYTOW:

hv,, = i =|E,-E

mn - .

m
“mn
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JluneituaTbie CIEKTPHI.

CnekTp ypoBHEl 3HEPruy aToMa BOJOPOJIA:

E

L

_ -1363B

e

=12 30

4.3

OU3NKA ATOMHOI'O SAIPA

4.3.1

Hyxnonnas mozens siapa I'eitzendepra — Banenko. 3apsin

sapa. MaccoBoe uncino sapa. M3oTonsl

432

PannoakTUBHOCTb.

Anbda-pacnaz;
s € Gt BB 1

bera-pacnan.

DNeKTpOHHBIN B-pacnan:

A Av, 0 =
zXz Y + je+v,

[To3uTpoHnHsIi B-pacna:

A - l —
AX->AY+ S+ v,




lN'amma-uznydenue

3aKoH paJiM0aKTUBHOTO pacnaja:
—t

N(t) = Ng=2T
433
[Tycth m — Macca palioakTUBHOTO BellecTBa. Toraa
m(t) = mg+ 2_%
434 Anepublie peakiuu. JleneHue u CUHTE3 siAEP




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

®uzuka. 10 kinacc. YueOHuk. ba3zoBblil u yrimy0onénublil ypoBHU. Mskuies I
A., byxosues b. b., Yapyruna B. M. / [log pen. [TapdentreBoit H. A.

®uzuka. 11 kinacc. Yuebnuk. ba3zoBblil u yrinyonéuuelil ypoBHu. Mskumies [
A., byxoBue b. b., Uapyrun B. M. / Ilon pexn. IlapdentneBoit H. A.
METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

®uzuka. 10 xnacc. ba3zoBbiii u  yrayOn€HHwlii  ypoBHU. I[loypounbie
paspabotku. Caypos 1O. A.

Ousuka. 11 xmacc. ba3zoBelii W yrayonéHHeli  ypoBHHU. [loypouHbie
pa3zpadotku. Caypos O. A.

Coopuuk 3amau mo ¢usuke. 10-11 kmaccel. ba3oBbiii u  yrioyOn€HHBIM
yposenu. [lapdentreBa H. A.

®uzuka. CamocTosTENbHBIE M1 KOHTPOJIbHBIE U padoThl. 10 knacc. EproTkun
E. C., Eptorkuna C. I

®uzuka. CamocTosTeNbHbIE M KOHTPOJIbHBIE U paboThl. 11 knacc. EproTkun

E. C., Eptorkuna C. T

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HHTEPHET

bu6anoreka I{OK:

10 kmacc https://lesson.academy-content.myschool.edu.ru/03/10

11 xmacc https://lesson.academy-content.myschool.edu.ru/03/11



