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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢us3uke 06a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIero
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE MOJOXKEHHU M TpeOOBaHUM K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00Opa3oBaTeIbHON MporpaMMsl, mnpeactaBieHHbIX B PI'OC
COO, a Takxke ¢ yuéroM enepanbHO paboyelt TpOrpaMMmbl BOCIUTAHUSA U
KOHIIETIIMU TIpernojiaBanusi yueOoHoro npeamera «Pusmka» B 00pa3oBaTeIbHBIX
OpraHMA3aIuaX Poccutickon Oenepanuy, peanu3yommx OCHOBHBIE
o0pa3oBareabHbIE MPOTPAMMBI.

Conepxanue mporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpoBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB rmipu
oOydeHun ux ¢usrke Ha 0a30BOM YpPOBHE HA OCHOBE CUCTEMHO-JAESITEIIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBeTcTByeT TpeboBanusm DGI'OC COO
IUTAHUPYEMBIM JITMYHOCTHBIM, TIPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOy4eHHs, a TaKKe€ YYUTBIBACT HEOOXOAMMOCTh pEeaU3aIlUU MEKIPEIMETHBIX
CBs3el (U3MKM C €CTECTBEHHO-HAy4YHBIMU YyYE€OHBIMU TpenMeramu. B Hel
ONPENENSIOTCA OCHOBHBIC LI€NM M3Yy4YeHUs! (U3MKUA HAa YPOBHE CPEAHEr0o OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTATHl OCBOEHUSI Kypca (PM3HKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, MPpeIMETHbIE (Ha 0230BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYALT:

e IUIAHMpPYEMBIE pe3yJIbTaThl OCBOCHHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCII€ IPEIMETHBIE PE3YJIbTATHI M0 0JIaM 00yUYEHUS;

e conepkaHue yueOHoro npeamera «dOusuka» no rogam 00ydeHus.

du3nka Kak Hayka o HamOosiee OONMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KauyecTBe y4eOHOTO MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxatoniem mupe. LIIkonpHbIN Kypc GU3HKK — cUCTeMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHUM, HW3YYaeMbIX XHUMHEH, OMOJIOTHEH,
dbuzmdeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpejeNsieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, IMOJIy4YeHUS HOBBIX MAaTE€pHalOB C 3a/JlaHHBIMU CBOMCTBAMHU M APYIHX.
W3ydyenne ¢Gu3MKu BHOCHUT OCHOBHOHM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYaromuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHBIH METO]I MO3HAHUS TIPY BHITIOJIHEHUHU UMH YYEOHBIX HCCIIEIOBAaHUH.

B ocHOBy kypca ¢usuku s ypoOBHSL CpEeIHEro oOIIero o0pa3zoBaHMs
MOJIOKEH PA HUJEH, KOTOpble MOXXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
OCTPOEHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepual Kypca (pU3uKH
o0beuHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noue.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanosiara€T HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANAa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHS
bu3ukn ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMaMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusukum mpegmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKkXe 00CYyXKIACHUs
npo6JieM palroOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKM Ha ypOBHE CPETHEro OOIIEro
oOpa3oBaHus sBISAIOTCS (pusmdeckue Teopuu (HopMHUpPOBaHHUE MPEICTABICHUN O
CTPYKTypE MOCTPOEHUS (PU3HMUECKON TEOpHH, poiau (GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O MPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOpPHM, JJisI OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CuCTeMHO-eSTENbHOCTHBIN TOJIX0/ B Kypce (DU3UKU peanu3yeTcsl Mpexkae
BCETO 3a CU€T OpraHMU3allud HKCIEPUMEHTATBLHON AESITEIBbHOCTH O0yYarolnuXcCs.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usuke oObeIUMHEHBI B OOMIMN CITHMCOK YYCHUYCCKHUX
pakTUYeCKUX paboT. BhifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOJAUMBIX JUISI KOHTPOJIE W OICHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
0o0pa3oBaTeNpHOTO TMpolecca HUCXOAS M3 OCOOEGHHOCTEW IUTAHUPOBAHHS U
ocHameHuss kaOuHera Qusmku. Ilpu dsToM  oOecmeyuBaeTcs  OBJIAJCHUC
0o0y4YaronMMuUCs yMEHUSIMU TPOBOJIUTh KOCBEHHBIE H3MEPEHHS, HCCIIETOBAHUS
3aBUCUMOCTEN (DU3UUECKUX BEJIUYMH M TIOCTAHOBKY OINBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YAENSIETCS PEUICHUIO PACUYETHBIX M KadeCTBEHHBIX
3aaad. [Ipu 3TOM 1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 33/1a4d C SIBHO
3a/laHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pa3HbIX pa3zenoB. [ KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
0OBsSCHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaroImIeh
XKU3HU, TpeOyromue BbIOOpa (PU3MUECKONM MOJAENU JUIsl CUTYyalluu MPaKTUKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecleYeHHI0 ydeOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeaHEro o0Iero oopa3oBaHus IOHKEH U3Y4aThbCsl B YCIOBUAX
IpeIMETHOrO0 KaOWHeTa (PUM3MKM WIA B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4HOro Iukia. B kaOunere (Qu3MKM HOMKHO OBITH
HeoOxonuMoe J1labopaTopHOe OO0OpYyAOBaHME JJI BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3HKe YYCHHYECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
00opyoBaHueE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEeYMBaeT IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpALUWA s
UCCJICIOBAaHMUSI ~ M3y4YaeMbIX  SBIICHUH ¥  MPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX TMPAKTHUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOecreunBaeTcsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOydJarommxcs. TeMaTHudecKre KOMIUICKTBI
71a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU 1EJISIMU U3Y4YEeHHS (PU3UKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

e (GopMHpOBaHHE HWHTEpPECa W CTPEMIICHHSI OOYYaIOIUXCS K HAyYHOMY
W3YUYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIICKTYAIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOJIe MO3HAHUS U (DOPMUPOBAHKE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (OpMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

e (¢dopMHpOBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTENbCTB;

e (dopMHpOBaHHUE TPEACTABICHUN O PO (HU3UKU IS Pa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHre 3TUX leleld 00eCreynuBaeTCsl PEIICHUEM CIIEAYIOMUX 3a/1a4d B

nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:



npuodpeTeHne CUCTEMbl  3HaHUH 00 o0mux bu3nIeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUsX, BKJIFOYAsI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

¢opMupoBaHHE YMEHUH TNPUMEHSATh TEOPETUUYECKUE 3HAHUA  JIs
OOBsICHEHUs] (PU3MYECKUX SBICHUH B TNpUpPOAE U JJI1 IPUHATHUSA
MPAKTUYECKUX PELICHUN B MOBCETHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pElIeHUs PA3NIMYHBIX 337ad C SBHO 3aJJaHHOMN
dusnyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3ganue GU3MIECKON MOJIENH, aJIEKBATHON YCIOBUSIM 33]1a4H;
NOHMMaHUE (PU3NYECKUX OCHOB M MPHUHILIMIIOB JEHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO
cpeny;

OBJIAJICHHE METOJAMHM CaMOCTOSITENIBHOTO IJIAHUPOBAHUS M IMPOBEACHUS
¢u3nyecKux SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpeTalud HH(OpMaluH,
OIpelEICHUS JOCTOBEPHOCTH ITOIyYEHHOTO PE3YJIbTATa;

CO3J]aHUE YCIIOBUU JUIsl pa3BUTHSA YMEHUU MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusydenune ¢usuku (6a30BbII ypOBEHBb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanus otBoguTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEI0), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiit B mporpamme 1o (U3MKE TMEpEeUeHb JIa0OPaTOPHBIX U
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeleHUusT J1abOpPaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.

Heau nzyyenusi pusukm:

npuoOpeTeHNEe HWHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
WU3YUYCHHUIO TMPUPOABI, PAa3BUTHE WX HHTEIUNICKTYAJIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJC MO3HaHMs U (OPMHUPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIONTUM SIBIICHUSIM;
dbopMupoBaHHE HAYYHOTO MHMPOBO33pEHHsI KaK pe3yibTaTa H3y4YeHHUS
OCHOB CTPOCHHSI MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMHupoOBaHUE TIPEACTABICHUH O POJU (DU3UKU IS Pa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  TPEACTAaBIECHUH O  BO3MOXKHBIX  chepax  Oymyuieit
npo¢eCCHOHATILHON JIeSITEIFHOCTH, CBSI3aHHOU C (DM3UKOM, TOJATOTOBKA K
JajgbHeHIeMy 0OyUYeHHIO B 3TOM HalpaBJICHUU.



JlocTikeHue 3TUX LeNiel mporpaMMbl Mo (U3MKE Ha YpOBHE OCHOBHOTO
o01ero 006pazoBaHus 00ECIEYMBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

NpUOOpETeHUE 3HAHWK O JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSIX;

NpUOOpETEHNE YMEHHUI OMHCHIBATH M OOBSCHATH (PU3UUCCKHUC SBICHUS C
WCITIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHIA;

OCBOCHHE METOJOB pEIICHHWs MPOCTEHINNX pacdyETHBIX 3adad  C
WCIIOJIb30BaHUEM bu3rIecKux MOJIETIeH, TBOPYECKUX u
MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BHUTHE YMEHU HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOIHATH OIBITHI,
JabopaTopHble  pabOThl M IKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCIIOJIb30BAaHUEM U3MEPUTEITHLHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PaboThl ¢ MHpopMalmend (HU3NIECKOTO COJEpIKAHMS,
BKJIIOYAsi THPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (DU3UKHU, aHATHU3 U
KPUTHYECKOE OlIEHWBaHNE NHPOPMAITUH;

3HAKOMCTBO €O cepamu podeccuoHaTbLHON AeSATEIbHOCTH, CBI3aHHBIMU
¢ (u3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSX (HPU3UIECKON HAYKH.



COIEPKXAHUE OBYYEHUSA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka o mpupone. HayuHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOpUM B IPOLECCE IO3HAHUA IPUPOJBIL.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pu3anyecKkux sSBJICHUM M TpolieccoB. HayuHble THNOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHuIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B MPAKTUYECKON JEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOTO JBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHUE MaTepuajibHOM TOUKH, UX MPOEKIMH HAa OCHU CUCTEMbl KOOPJUHAT.
CiioxeHne nepeMenieHnui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJIMHEHHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IYTH M HEpPEeMEUICHUs
MaTepuagIbHON TOYKU OT BPEMEHH.

CBobOosiHOE TIasieHne. Y CKOpeHue CBOOOHOTO MaeHuS.

KpuBonunennoe  nBuwxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPY>KHOCTH C MOCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon u yactora obpanieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TTepeavun.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM HNPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTAMH, MPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOMN KUIAKOCTH.

N3yuenune aBuxeHus Tena, OPOMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOoCcTH  ['anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUIs MaTepUaIbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

Cwuia ynipyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTUBIICHUSA NPU ABUKEHUU Te€Ja B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIIA.

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Nzyuenune aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

HccnenoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc MarepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nehopMupoBaHHOM  TpykuHBI.  [loTeHnManbHast  2HEprust Tena  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXAaHMYECKON JHEPrUHM CHCTEMBI TElL
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M 0OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yueHnre abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUr
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Paszpnes 3. MosekyasipHas (pu3uka 1 TEPpMOAUHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopul
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKEHHUS U
B3aWMOJICMCTBUSL YaCTUI] BElIECTBA. MoJAenu CTPOCHUS Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ uaMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHEN KWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasa. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OmnbIThl 10 TP PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopens, HIuTFoCTpUpyonas Mpupoay JaBICHHUS ra3a Ha CTEHKU COCYya.

OneITEl, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0b!I €€ n3meHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenavu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEITIOTH NpH TEIIONEepeaaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOJAMHAMHUKH.
[IpumeHenne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuky. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUIOBBIX  MAlIUH.
[Ipeobpa3oBanus SHEPruu B TEIUIOBBIX MamuHaX. KoadduiueHT mone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo um ero kodpduumMeHT moie3HOro
NEUCTBHUA. DKOJIOTHUECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpPruM Teja MpPU COBEPIICHHH pPadOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOAEMOHCTPALINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphl) Teja Ipy Tersionepeaye.

OnpiT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoi TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Vcnapenue u kumneHue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HacblmieHHbId map. YjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTayi3aius. Y aeibHas Tersiora miasienus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHruueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

Crioco6b! U3MEpPEHUSs BIIAKHOCTH.

HaGnronenue HarpeBanust v MiiaBJieHUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmuusie padomul

N3mepeHrie OTHOCUTENIBHON BIAaXHOCTH BO3/1yXa.

Pa3znen 4. JDiaeKTpoaMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anus Ten. ONEKTpUYEecKud 3apsan. JIBa BuAAa 3IEKTPUYECKHX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKUA W MOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil aneKTpUYecKuil 3aps.
Onekrpuueckoe mnone. Hanpspk€HHocTe  dnekTpuueckoro moisd.  [IpuHnumn



CYIIEPIIO3ULINMN DJIEKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabora cun  anektpocratmdyeckoro  mosis.  [loreHuman.  PasHoOCTh
MOTECHIMANOB. [IpOBOAHMKM © JUANEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHULIAEMOCTb.

DnekTpoéMKkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHIAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUECKasl 3allluTa, 3a3e€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  DJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUuyecKoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MIpUMECHAas MPOBOJIMMOCTb
oJIynpoBOgHUKOB. CBOMCTBaA p—n-niepexoa. [TomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEUYEHUsS U MaTepuaa.

CmenianHoe COeIMHEHNE MPOBOJHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenune cMEmaHHOro COEINHEHUS PEZUCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QYHKIHA,
napabona, runepbosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TeII000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHNE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH WU



ra3oB, 3JIEKTPHUYECKHE CBOMCTBA METAJUIOB, B3JEKTPOIUTHUYECKAs AUCCOLMALINS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIMHUKHA, HCMOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArpPEBATEIbHbBIC pUOOPHI,
AIEKTPOOCBETUTEBbHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

[ToctostHHble  MarHuThl.  B3anMoOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMHU. lIpuHoun cyneprnosuuuu
MAarHuTHBIX TMOJed. JINHMM MarHUTHOM MHAYKUMU. KapThHa JAWMHWUNA MarHUTHOU
VHYKIWAH NOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa InHMHUNA WHAYKIHU
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MO1yJib U HaIlPaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenria.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nanexktpuueckoe Tmosie. ODIEKTPOJBIXKYILIAs Cula HHIYKIUU B
IIPOBOJIHUKE, IBHKYIIEMCS ITOCTYIIATENIBHO B OJJHOPOAHOM MArHUTHOM II0JIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS — CHJA
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTapPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Henctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKUIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUsI HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pasnen 5. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONE€0AHUSA

KonebarensHast  cucrtema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonnyeckue konedanus. Ilepuoa, wacrtora, ammumryga v (aza KoneOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUSI B
UJCAIbHOM KOJI€OATeIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrHH B UJCAIBHOM KO0JIeOaTeIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyXIeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHuUs.

[lepemennpiii  TOK. CUHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTMUECKUE PUCKHU TNPHU MPOU3BOJACTBE AeKTposHepruu. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTponepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOOAHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUM PE3UCTOpa, KaTyUIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPAa.

Mopens TMHUY NEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 ITOCIEA0BATENBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctsb
pacnpocTpaHeHHsi W JJMHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMJICHHUE, MOoJsipu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkaya 37€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Paqnookaus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTUKAa B TEXHUKE WM MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpoOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecst Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
YaCTOTOM KOJIeOaHMIA.



Uccnenosanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUE, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. I[IpsMonnMHENWHOE pPacHpOCTpaHEHUWE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosITHUE M ONTHYECKas CHjia TOHKOW JuH3blL. IlocTpoeHue u3oOpaxeHUil B
coOuparomux U paccenBaromux JuH3ax. Dopmynia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JTaBaeMo€ JTUH30M.

[Ipenensl npUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurepdepennuss cera. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMOMEHUS MaKCUMyMOB W MHHHMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeéTka. YcIoBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH TAJCHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IIPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBINA armapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeiHOE pPacIpOCTPaHEHUE, OTPAXKEHHE U IIPEIOMIICHHE CBETA.
OnTtuyeckue MpuOOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanne CBONCTB U300paKeHUI B JTMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIA.

Habmonenune narepdepeHnm cBera.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHne cekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue cnekTpa ¢ MOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



H3mepenune nokaszaresns npeaoMICHUs CTEKIIA.
HccnenoBanue cBONCTB M300paKEHUH B JTMH3AX.
Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEJILHOCTH

['panubr IIPUMEHUMOCTH KJIaCCUYECKOM MEXaHUKH. [TocTynatsl
CIICIMATIbHOM TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEIHA.

OTHOCUTENTBHOCTh OJITHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHHM U COKpaIlleHUE
JUTAHBIL.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsI3p MacCChl C DHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTU
MTOKOSI.

Pasznen 7. KanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u sHEeprun GOTOHA C €70 YACTOTON. DHEPTUS
U UMITYJIbC (POTOHA.

OtkpsiTe U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotoaddexra. YpaBuenue DuHmTeitHa 11t poTodpdexra. «KpacHas rpaHunar
dboToaddexra.

JlaBnenue cBera. OnbiTol I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YCTpONCTBA M MPAKTHUUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(doToaaTUMK, CoTHEYHAas Oarapes, CBETOANO/I.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeIHET0 GhoTodddexra.

Cseroaunon.

Conneudnas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHUIO 0 -HaCTHIL.
[ImanerapHas Mozens aroma. Iloctynatel bopa. M3nydenue u morsiomieHue
(OTOHOB MpU MEpPexo/e aToMa C OJHOIO YPOBHS 3HEPrUM Ha Jpyroil. Buubl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/IA.

BonnoBele cBoiicTBa yactul. Bosnsel e bpoinsa. KopyckynsspHO-BOJIHOBOM
yaJTu3M.

CHoHTaHHOE U BBIHYXIEHHOE U3JIyUYEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habmnronenue muHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpOeHMs sApa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHs.
BrnusiHne paguoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  Mozens — saapa
I'eiizen6epra—Banenko. 3apsan sapa. MaccoBoe uucio sjipa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jleext macchl sapa.

SAnepusle peakuun. /lenenue u CUHTE3 AIEp.

Anepnsnii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TIEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTtonbl HaOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

dynaameHnTanbHble B3auMoAecTBU. EQMHCTBO (pr3nueckoit KapTUHBI MHpa.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHblii peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CYE€TYMK MOHU3BUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPUZNKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSpKUe 3BE3MBI, IUIAHETBI, UX BUIAMMOE
JIBHOKEHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajIbHbIA Kiacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJICIOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCJENA0BaTEIbHOCTU. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [TyTte — nama T'anaktuka. [lonoxenune u aBuxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060ma. Pazberanue raiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabitoieHus: HEBOOPYKEHHBIM IJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylIapus U IpKHUeE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NedaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, pOJib PU3NIECKON TeOpUn
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (DUINYECKON KapTHHE MHpPA, MECTO
(u3nyecKkoil KapTUHBI MHpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTUKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3smyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIh, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eNeHIe TIONIAIN IIIOCKUX GUTyp U 00bhEMa Tell.

buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPHUCTAUIMYECKOM PpEHETKH, CHEKTPaJbHbIN
aHaIN3.



leoepaghus:  MarHuTHBIC TIOMIOCA 3E€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUI.

Texnonocusa: JHWHUWA DIIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaAUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHus (0a30BbIM YypPOBEHb) JOJKHO OOECHEUUTHh JTOCTUXKEHHUE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUH, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMNbITA JIECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPa)KAaHCKOTrO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIbHON OpraHU3aIlNY;

YMEHHUE B3aMMOAECHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHME JINYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3n4eckoi Hayke;



5) Tpy10BOI0 BOCIMTAHMS:

UHTEpPEC K pa3IMyHbIM cdepam npodhecCHOoHANbHOU JeATEIbHOCTH, B TOM
YUCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOM KYJIbTYphl, OCO3HAaHHE TJI00aTBLHOTO
XapakTepa 3KOJIOTMYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacuipeHrde OmbITa JEATEIbHOCTH JKOJOTHMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBHUKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YyHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOIIECCe
u3ydeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W AKTyaJIU3UpoOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh UEIH ACATEIbHOCTH, 3a/1aBaTh IAapaMETPbl U KPUTEPUU HX
JIOCTHIKCHHS,
BBIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(U3UYCCKHX SIBICHUSAX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHajau3a WMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJAMHUPOBAaTh M  BBHIOJHATH pabOTy B YCIOBHUSX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHeE AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIKOYEBBIMU IMOHATHUSMH U METOAAMHU
dbu3nuecKoi HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM EITeIbHOCTH
B o0nactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUSA, NMPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHHS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlNY, MPEOOPa30BaHUIO W TMPHUMECHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/IaHMH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATE TPUYMHHO-CICACTBEHHBIE CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THUINOTE3y ©€ peIIeHUs, HaXOIAUTh apTYMEHTHI MJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApAMETPhI U KPUTCPUU PEIICHHUS;

aHAJIM3MPOBATh TIOJYUYEHHBIE B XOJIE pEIICHUS 3aJa4ud  PE3yJIbTaThI,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI M 3a/1a49H, JOIYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pab6ora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WHPOpMAINUK (U3HUYECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W WHTEPIpETANi0 WH(OOPMAIMKA Pa3TUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpeJCTBa  WH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOICHHEM TpeOOBaHWA HPTrOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI, pPECypcocOepexeHus, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliu.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSI4ath
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM 0OLIUX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJIeHa KOJUICKTHBA,

NPUHAMATh II€TH  COBMECTHOM  JIATEIBHOCTH, OpPTraHU30BHIBATH U
KOOPAMHHUPOBATh JIEHCTBUS TO €€ IOCTHIKCHHMIO: COCTAaBJATh IUIAH JCWCTBUH,
pachpenenartb poid C y4y€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXKJIOTO YYacTHHKA KOMAaHIbI B
OOIIHiA pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TPOEKTHI, OICHUBaTh HWACH C TO3UIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETHYECKOE TOBEJEHUE B Pa3IMYHbIX
CUTYAaIIUX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTaBJIATh IIAH PEIICHHUS PAacyE€THBIX M KadueCTBEHHBIX
3a]1a4, IJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmIMpsATh paMKH Y4E€OHOTO MPeaAMETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHMI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTrb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMHA B 00IacTU
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU Ui OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHus;



yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPHUHUMATh PEIICHUS II0 HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHMX TIPH aHAIM3E pPe3yIbTaTOB
NESITENHHOCTH;

IPUHUMATH Ce0s, TOHMMAas CBOM HEJIOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHTBl JPYTUX TIPU aHaJIu3e pe3yJbTaToB
NEeSATENHHOCTH;

NPU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporecce moCTHKEHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUS Yy OOyYarONIUXCs
COBEPIIICHCTBYETCS AMOITMOHAILHBIN HUHTEJIICKT, IIpEATOJIaratoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0e;

CcaMOpEeryJIMPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTPEMJICHUE K JTOCTHXKCHUIO 1ETH U
yCIexy, ONTHMM3M, WHUIMATUBHOCTb, yMEHHE JCHCTBOBATh HMCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIIECH CITIOCOOHOCTh MTOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peIiaTh KOHPIUKTHI.

INNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHble pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YYaIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MeCTO (PU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIEH:
MaTepuaibHasi TOUKa, MHEpLUaJIbHas CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCAIBHBIN I'a3, MOJIEIU CTPOCHMS I'a30B, KUAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsj] NPy PEIICHUH PU3NYECKUX 3a]1ay;

pacnio3HaBaTh (PU3NYECKHUE SBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHWMKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOCHMS BELIECTBA U



JIEKTPOJUHAMUKHU:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYKHOCTHU, HHEpLHS,
B3auMojielcTBue Tel, nuddy3us, OpOYHOBCKOE JBHXEHUE, CTPOCHUE KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArpeBaHUM (OXJIAKIEHUN ), TEIIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAUIM3alus, KUIICHHE,
BJIKHOCTbh BO3/lyXa, IOBBIIICHUE TABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBSI3b MEXIy M[apamMeTpaMy COCTOSIHHMS rasa B H30Mpoleccax,
AJEKTpU3aLus TEJl, B3aUMOJEHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3Yys (PU3NUECKUE BEIUYUHBL:
KOOpJMHATa, MyTb, NEPEMEIIECHHE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTCHUUAJIbHAS DHEPIUs, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUII CMBICT HMCHOJBb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M €IMHHIIBI,
HaXOAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTUYECKOro JIBHKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA((DUIIMEHT TMOJe3HOTO JEWCTBUS TEIUIOBOTO JIBUTATENs; MpPH OMUCAHUU
OPaBUWJIBHO TPaKTOBaTh (U3MYECKUH CMBICH MCHOJb3YEMbIX BEJIIMYMH, HX
0003HAUEHHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIUYUHY C APYTUMU BEIHMUNHAM;

ONKCBIBATh U3YUYECHHBIC 3JIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsij,
AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, PA3HOCTh MTOTEHLIHAJIOB;
OpU ONHCAHMM TNPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOIb3YEMBIX
BEITMYMH, WX OOO3HAYCHHS W CIUHHUIIBI; yKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIUYHHY C APYTUMH BEIMUUHAMY;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCIONB3YS (HU3HUUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW OJHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHIUIN CYNEPNO3ULIUUA CWJI, MPUHIUI PABHONPABUS HHEPLHHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOTO JBUXKEHUS MOJEKYI C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pas3indarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, MNpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUsS UX OE€30MACHOTIO MCIIOIb30BaHMS B
IIOBCETHEBHOM KU3HH;

BBIMIOJHATh JKCHEPUMEHTHI 0 HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU HTOM
GopMmynupoBaTth mpoOieMy/3ajady M TUIOTE3Y Y4eOHOro HKCIEpPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O00OpYAOBaHUS, MPOBOAWTH OMBIT U
bopMyIHpPOBATH BHIBO/IHI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OIIEHKH MOIPEUIHOCTEN U3MEPEHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (DU3MYECKUX BEJIUYUH B
BUie Tabnuil U TpaduKoB, JAeJIaTh BBIBOABI IO Pe3yJibTaTaM HCCIIEA0BaHNUS;

co0nroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HUCCIEI0BAaHUN B
pamMKax y4eOHOTO DSKCIEepHMMEHTa, Y4eOHO-MCCIeNOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemate pacu€THble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIENblo,
UCTIONB3Ys (hM3MUeCKHe 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJMMBIE ISl €€ pelleHHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
NOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3a7a4: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO
[ETIOYKY PAaCCYXJACHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCTIOJb30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJa4y  COBpPEMEHHbBIC
UH(GOPMALIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTABJICHUS yYeOHOW U HAyYHO-IOMYJISIPHON MH(pOpMAIUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHil;

UCTIONb30BaTh TEOPETUYECKHE 3HAaHWs MO (PU3UKE B MOBCEAHEBHOW JKU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaILlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTath B TpYyIIE C BBHIIOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, PAlMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHUIA:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJh aTOMHOTO Sifpa MpU pPEIIeHUU (PU3UIECKUX
3ajad;

pacro3HaBaTh (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MArHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsl, SJEKTPOMArHUTHBIE KOJeOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETa, OTPAXKEHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alMs  CBETa, JUCIEPCHUS CBETa,
dboToanexTpuueckuit 3gdext (poToadPdexT), cBETOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Yys (PU3MUYECKUE BEIUYUHBIL:
AIEKTPUYECKUIN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANpPSKEHUE, DJICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIAs CUiIa, paboTa TOKa,
WHIYKLIHMS MarHUTHOTO TMoJs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTB
KATYIIIKW, SHEPrus JJIEKTPUYECKOTO M MArHUTHOTO TMOJed, MEPHoJl U YacToTa
KoneOaHuii B KojebaTenTbHOM KOHTYpE, 3apsil M Ccuja TOKa B TMpoIecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKas CWJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUECKUU
CMBICTI HCIIOJB3YEMbBIX BEJIMYMH, MX OOO3HAYeHUS M EIAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJIECHUS M MPOLECCHI, HUCIOIb3YS
bu3ryuecKkrue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI M



4acTOTa CBETA, SHEPTUS U UMIYJILC (OTOHA, MIEPUOJI TIOypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIJIep, NpU OINHUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUYECKHN CMBICI
UCIIOIb3YEMbIX BEJIWYUH, MX OO0O3HAUCHUS] M €IUHMIIBI, yKa3blBaTh (DOPMYIIbI,
CBSI3bIBAIONIME JaHHYI0 (DU3UYECKYI0 BEIUYUHY C JPYTUMHU BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUINHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONB3Ys (U3HUUECKUE
3aKOHBI W MPUHIMIBL: 3ak0H OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeILHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOH Jkoyis—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHYKINH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHHE OWHINTEHHA s doTodrddexra,
3aKOH COXPAaHEHUs SHEPrUH, 3aKOH COXPAHEHHSI UMIIYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUs MacCOBOT'0 YHCIHA, MocTynaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOE BBIPAKECHHE H YCJIOBHUS (TPaHUIBI, OOJACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJISI POBOAHUKA
C TOKOM, cuJjibl Ammnepa u cuiibl Jlopenna;

CTPOUTh U OIHCHIBATH HM300pAKEHUE, CO3[aBaEMO€ IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 UCCIIENOBAaHUIO (DU3UYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOieMy/3agady M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIONKEHHOTO OOOPYJIOBaHUS, MPOBOAUTH OIBIT U
(dbopMyIHpOBaTH BHIBOJIBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BETUYHH, MIPU
ATOM BBIOMpaATh ONTUMAJIBbHBIA CIMOCOO0 W3MEPEHUS U HCMOJb30BaTh HM3BECTHBIC
METO/bI OLICHKH MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYHWH C HCIOJIb30BAaHUEM
NPSIMBIX M3MEPEHUH: MPU HSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEIUYMH B BUAE TAOJUIl U
rpadMKoOB, JeJIaTh BBIBOABI [0 PE3yIbTaTaM MCCIICIOBAHUS;

coOnroaaTh mpaBuia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCICIOBAHUMN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIbCKOW W IMPOEKTHOU
NESITETLHOCTH C HCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOIO
000pyI0BaHUS,

pemiatb pacu€THble 3aJayd C SBHO 3aJJaHHOM (DU3MYECKON MOJENbIO,
UCTIOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIMIIBGI, HA OCHOBE aHAM3a YCIOBUS 3a/1a9n
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUYECKHE BEIMYMUHBI U (POPMYIIHI,



HEOOXOAMMbIE JUIsl €€ pelleHus, NMPOBOJUTh PAcu€Thl M OLIEHUBATH PEaIbHOCTh
IOJIy4YEHHOT0 3Hau€HUs (PU3NUECKON BEIINUUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHNUS,

UCIOJb30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y IPEICTaBIICHUsS YYEOHOW M HAay4YHO-MOMYJSPHON MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH(OPMAILIUIO;

OOBSCHATh MPHUHLMIIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX O€30MACHOIO MCMOIb30BAaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOIECCOB OKPY)KAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JUtst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAaHEHUS 3J0POBbsSl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPYXAIOIIEH Cpee;

paboTaThb B TIpyNIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUTAaHUPOBATh padOTy TPYNIbl, palMOHAIBHO paACHpEAeiaTh OO0S3aHHOCTU U
IUTAHUPOBATDH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBaTHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE pACCMaTPUBAEMOM TPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos DIeKTPOHHBIE
HaumenoBanmue
Ne K (uu¢posbIe)
pa3aesioB H TeM oHTposabHble | IIpakTHueckue
n/n Bcero o0pa3oBaTejibHbIE
MPOrpaMMbl padoThI padoThl
pecypchl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®usznka U METOJIbI ) bubmuorexka [JOK
' HAy4YHOTO MO3HAHUSI https://m.edsoo.ruw/7f41bf72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [{OK
2.1 K 5
HHEMATHRA https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2
Huranuica / https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHHUS B 6 1 1 bubnnorexa [JOK
. MEXaHUKE https://m.edsoo.1u/7f41bf72
Hroro no pazaeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI Eu6 110K
nonorexa
3.1 MOJICKY AP HO: ? I https://m.edsoo.ru/7f41bf72
KMHETUYECKOUN TEOpUHU
39 OCHOBBI 10 | bubmuoreka [JOK
' TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72
33 ArperaTHble 5 bubnuoreka [IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

COCTOSIHUS BEILIECTBA.
®a3oBbIe IEPEXOIbI

https://m.edsoo.ru/7f41bf72

Hroro no pasaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6nuoreka [JOK
4.1 6) 10
flerIpocTatiia https://m.edsoo.ru/7f41bf72
[TocTosHHBIM
49 ANEKTPUIECKUHN TOK. 12 bubmmoreka [JOK
' Toku B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasaeny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KITACC

KoaunuecTBO yacoB D1eKTPOHHBIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazaen 1. JIEKTPOJIUHAMMUKA
MarsuTHOE€ 1ojJe. BuG 110K
HOINOTEKA
1.1 11 1 3
ICKTPOMATHHTHAA https://m.edsoo.ru/7f41c¢97¢
WHYKUUS
Uroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHnudeckue u
bub6aunoreka [IOK
2.1 3JIEKTPOMATrHUTHBIE 9 1
https://m.edsoo.ru/7f41c97¢
KOJIeOaHUsI
29 MexaHn4ecKue u 5 ) bu6mmoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 0) 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pazzea 3. OCHOBBI CIIEIITUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cIEITUATIBHOU 4 ) bubmuoreka [{OK
' TEOPUH OTHOCUTEILHOCTH https://m.edsoo.ru/7f41¢97¢
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJeMeHThl KBAaHTOBOMU 6 bu6mmoreka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OIITUKHU https://m.edsoo.ru/7f41c¢97¢
bu6mmoreka [JOK
4.2 C 4
TPOCHHC aToMa https://m.edsoo.ru/7f41c97¢
bu6mmorexa [JOK
4.3 A 5
TOMHOE A1po https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMUU U - | bubnmnorexa [JOK
' acTpopu3uKu https://m.edsoo.ru/7f41c97¢c
Wroro no pasaeny 7
Paznen 6. OBGOBLIAIOUIEE IIOBTOPEHUE
bubmuoreka [{OK
6.1 Obobuaromee nosToperHe 4 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

INIOYPOYHOE INTAHUPOBAHUE

10 KUIACC
KosaunuecTBo yacos D1IeKTPOHHBIE
T " BbI
Ne n/m Tema ypoka Kontpoasnbie | IlpakTuueckue Aara nu@poBLIc
Bcero paGoThI paGoTHI u3yuyeHusi | oOpas3oBaTejibHbIE
pecypchl
®usuka — HayKa O IPUPOJIE.
bubnmoreka [JOK
1 Hayunble MeTO1bI TO3HAHUSA 1 H
https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEero Mupa
Poinb 1 MecTo Gpu3uku B
) (dbopMUPOBAHNUN COBPEMEHHOM | bubnmnoreka [JOK
Hay4HOU KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEITHHOCTH JIFOIeH
MexaHn4eckoe JBUKEHUE.
3 OTHOCHUTEIBHOCTh MEXaHHUYECKOTO | bubmuoreka [IOK
nemxenusd. [lepemenienre, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE MPSIMOTMHENHOE | bubnmoreka [JOK
JBHKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE MIPSIMOJIMHEHHOE 1 bu6nuorexa [IOK
JIBHUKCHHEC https://m.edsoo.ru/ff0c372¢
6 CBoOoHOe majeHune. Y CKopeHue 1 bu6nuoreka [IOK
CBOOOHOTO MaJIcHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BHKEHUE. BuG LIOK
. noIMoTeKa
7 JBr>keHre MaTepraibHOM TOUKH T10 1
https://m.edsoo.ru/ff0c3ada
OKPY’KHOCTH
8 [Tpuniun oTHOCUTENBHOCTH [ anumes. 1 bubmmorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HHepHI/IaHBHBIe CHUCTEMBI OTCUCTA.
ITepsblii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunuun

9 CYIIepIo3uliK CWI. BTOopou 3akoH Bubmmorexa [IOK
YHep ) p N https://m.edsoo.ru/ff0c3be8
HeroToHa ans MmaTepuanbHOU TOYKU

10 Tpetuu 3akoH HeroToHa 115t bu6nuorexa LIOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUpHOTO TsArotenus. Cuna

11 TsKecTH. [lepBas kocMuueckas bubmmorexa [JOK

- P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. Koaddumument tpenus.

13 Cuna CEH OTI/IBHGI?I/qu)I pH JIBI/IE(CHI/II/I bubmorexa LIOK

p p https://m.edsoo.ru/ff0c3{76
Tena B KUAKOCTU WIIH ra3e
[TocTynarenbHOE U BpalaTesbHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnuoreka [JOK
MowmenT cuisl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOIO TENA
Nmnynbc MmaTepuaabHON TOUYKH,

15 CHUCTEMbI MaTE€pUATIbHBIX TOUEK. bu6nuoreka [IOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlyjibca. PeakTuBHOE TBUKEHUE
PaboTa 1 MOIIHOCTE CHJIBI.

16 Kunerudeckast sHeprus bubmmoreka [JOK
MaTepuaibHOU Toukd. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MCHCHUY KHHETUYCCKOU YHEPTUH

17 [TorennmaneHas 3HEprUs. bubnmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[MoTeHIIMabHASL SHEPTHS YIIPYTO
nehopMUpPOBaHHOU MPYKUHBI.
[ToTeHIManbHAasT SHEPTHS Tea BOJIN3U
MOBEPXHOCTU 3EMJITU

https://m.edsoo.ru/ff0c461a

[TorennanpHbe ¥ HENOTEHIIMATIbHbIC
cuitbl. CBsA3b paboThHI
HETIOTEHIIMAIBHBIX CHJI C U3MEHEHHEM

bu6mmoreka [JOK

18 .
MEXaHUYECKOU IHEPTUUA CUCTEMBI TEIL. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHCHUSI MEXaHHUECKOU
SHEPTUHN
JlaGoparopHas paboTa
«HMccnenoBanue cBs3H pabOThI CHITHI C
19 M3MECHEHUEM MEXaHUYECKON IHEPIruun bubmorexa HOK
p https://m.edsoo.ru/7f41c97¢c
TeJa Ha IPUMEPE PacTsKEHUS
PE3UHOBOTO JKTyTa
KonTponbHas pabota mo teme
20 «Kunemaruka. /lnunamuka. 3aKoHbI bubmorexa [OK
' ' https://m.edsoo.ru/ff0c4b74
COXpaHEHHUS B MEXaHUKE)
OCHOBHBIE TIOJIO)KEHHS MOJICKYJISIPHO-
21 KMHETUYECKOU Teopuu. bpoyHOBCKOE bromorexa OK
pHH. bpoy https://m.edsoo.ru/ff0c4dc2
nswkenue. Auddyzus
Xapaxkrtep IBHKECHUS U
” B3aMMO/JICMCTBUS YaCTHI] BEILIECTBA. bu6mmoreka [IOK
Mopenu cTpoeHus ra3oB, )KUAKOCTEH https://m.edsoo.ru/7f41¢97¢
Y TBEPJIBIX TEN
3 Macca monekyn. KomnuectBo bubnmoreka [JOK
BemlecTBa. [locrosHnas ABoraapo https://m.edsoo.ru/7f41¢97¢
24 TennoBoe paBHOBecue. TemmepaTypa bubnuoreka [JOK

u e€ usMmepenue. Illkana remneparyp

https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Henbcus

Wneanpuerii raz 8 MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHe KHHETUYECKON IHEPTrUun bubnuorexa [JOK
JBHYKEHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona

bu6mmoreka [IOK

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI hits://m.edsoo ra/7f41c97¢
JlaGopaTopHnas pabota

)3 «HccnenoBanue 3aBUCUMOCTH MEXKITY bubnuorexa [JOK
mapaMeTpaMu COCTOSIHUS https://m.edsoo.ru/7f41¢c97¢c
pa3pexKEHHOTO ra3ay

29 N3onporiiecchl B uaeaabHOM ra3e u ux bu6mmorexa [JOK
rpagu4ecKoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BryTtpeHHss 3HEeprus
TEPMOJIMHAMHYECKOU CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KomnuecTBo bubmuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsis https://m.edsoo.ru/ff0c5952
SHEPTUs OJHOATOMHOTO UJI€ATFHOTO
rasa

31 Buns! Tenonepenaun bubmmorexa [JOK

https://m.edsoo.ru/ff0c5¢36
VY nenbHast TEMIOEMKOCTD BEIECTBA.

1 KonunuecTBo Tennotsl npu bubnuoreka [JOK
Terutonepenade. AnuadbaTHbIi https://m.edsoo.ru/ff0c5¢36
nporuecc

33 [IepBrlii 3aKOH TEPMOJUHAMUKY U €TO bubmmorexa [JOK

https://m.edsoo.ru/ff0cSefc



https://m.edsoo.ru/ff0c4fde
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IMPUMCHCHHUEC K U30IIpoucccam

HeoGpatumocTs nporeccoB B

bu6mmoreka [JOK

34 .B i
TPHPOAIE. BTOPOH 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU
35 [Tpunnun aevicteus u KII1/ TermoBoit bu6mmoreka [IOK
MaIllUHbI https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
36 K KIT
Huicr Kapro u ero A https://m.edsoo.ru/7f41¢97¢
37 DKoJ0ru4ecKue npooIemMbl bubmmoreka [JOK
TEIUIOOHEPIreTUKHU https://m.edsoo.ru/7f41c97¢c
13 Oo6o6maromuii ypok «MoekysipHast bubnmoreka [JOK
¢usuka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «Monexynsipnas ¢puznka. OCHOBBI bubmmorexa LHOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3oBaHue 1 KOHIEHCAIIUS. bubnuotexa [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAsI U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/lyxa. HachieHHbIi bubmmorexa [IOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Teepnoe teno. Kpucrammmieckue u
aMmopQHbIe Tena. AHU30TPOIHUS
42 CBOI/I;(()I”)FB KpHUCTAJJIOB )KI/Ip KHUe Bubmmorexa LIOK
p ' A https://m.edsoo.ru/ff0c6510
Kpuctajibl. CoBpeMEHHbIE
MaTepHuabl
[1naBneHue u KpucTaIn3anusl.
bu6mmoreka [IOK
43 Y enpHas TEaoTa IUIaBICHUS.

Cyb6numarnus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK

44 vy §)
PABHEHHE TCIIOBOTO baanca https://m.edso0.1u/ff0c6820
DrekTpu3aius Tei. IJICKTPUISCKUN
45 3apsia. JIBa BUIa DIEKTPUIECKUX bubmmorexa [JOK
PAA. a p https://m.edsoo.ru/ff0c6bec
3apsI0B
IIpoBogHMKH, TUAIECKTPUKH U
46 H(I))JI TIPOBOIHUKH 3aK£H COXpaHEHUs bubmorexa [IOK
YHpOBOA ’ P https://m.edsoo.ru/ff0c6bec
AJIEKTPUIECKOTO 3apsiaa
B3aumoencTBre 3apsioB. 3aKOH
47 Kynona. TodyeuHBIH 3NEKTPUUECKAU bubmorexa HOK
y ) p https://m.edsoo.ru/ff0c6ced
3apsia
Hamnpsok€HHOCTB 27€KTPUUECKOT0
43 nosist. [IpuHnun cynepnosuuuu bubnuoreka [JOK
ANEKTPUYECKHX TOJIeH. JInHun https://m.edsoo.ru/ff0c6df2
HaNPsKEHHOCTU
PaGoTa cuit 31eKTpoCcTaTHIeCcKoro
49 nois. [Torennuan. PasHocTh bubmorexa LOK
' Hait. https://m.edsoo.ru/ff0c600
IMOTEHIINAIOB
ITpOBOIHUKY U AUDIEKTPUKU B
50 3J‘IpeK OCTAaTHYECKOM HOI:.:'IC bubnnorexa LIOK
™ ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckast IPOHUIIAEMOCTh
. bubmuoreka [JOK
51 DnexTpoeMKocTh. KoHnencaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTh IJIOCKOTO
52 KOHEHCATOPpa. DHEPIU 3apSKEHHOTO bubmmorexa TIOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue bubnuorexa [IOK

3JICKTPOEMKOCTH KOHeHcaTopa"

https://m.edsoo.ru/7f41¢97¢
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[TpuHIMT AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KONMTUPOBAIILHOTO

54 ammapara, CTpyHHOI'0 IIpHHTepa bubmmorexa HOK
pata, cIpy P pa- https://m.edsoo.ru/7f41¢97¢
DIIeKTpOoCTaTHYECKas 3aIlHTa.
3a3emiieHne AIIeKTPOIPUOOPOB
DIIEKTPUUYECKHUH TOK, YCIOBHS €T0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
bu6mmoreka [IOK
55 Cuna toka. Hanpsbkenue.
https://m.edsoo.ru/7f41¢97¢
Conpotunenue. 3akon Oma a1t
ydacTKa Lenu
[TocnenoBarensHOE, MapaieIbHOE,
CMEIIaHHOE COCTMHEHNE
56 IpPOBONHUKOB. JJaboparopHas padbora 0.5 bubmmorexa LOK
p ' PATOpHAA P ' https://m.edsoo.ru/ff0c 7410
«/3yueHue cMemaHHOro COeTUHEHUS
pPE3UCTOPOB»
57 PaboTa 1 MOIIIHOCTH AIEKTPUIECKOTO bubmmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0c7838
3akoH Oma AJi MOTHOU (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
P P bubmuoreka [JOK
58 3ambikanue. JlaboparopHas pabota 0.5
https://m.edsoo.ru/ff0c7ae0
«3mepenne DJIC ucTouHrKa TOKA U
€ro BHYTPEHHETO COMPOTHUBIICHUS
DNEeKTpOHHAs IPOBOJIUMOCTb
59 TBEPJBIX METAJUIOB. 3aBUCUMOCTh bu6mmoreka [IOK
COIPOTUBIIEHUS METAJIJIOB OT https://m.edsoo.ru/7f41c97¢
teMriepaTypbl. CBEpXIIPOBOIUMOCTh
60 DJIEKTPUYECKUHU TOK B BaKyyMe. bubnuorexa [JOK
CBOHCTBA DIIEKTPOHHBIX ITyYKOB https://m.edsoo.ru/7f41¢c97¢c
61 [MomynpoBoAHUKH, UX COOCTBEHHAS U bubnmoreka [JOK
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HpUMecHas IPOBOAMMOCTh. CBOHCTBA
p—n-niepexoaa.
[TosrynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUHU TOK B paCTBOPAxX M

2 pacIuiaBax 3J€KTPOJIUTOB. | bubmmoreka [IOK
DNEKTPONUTHYECKAs! JUCCOLIMALIMS. https://m.edsoo.ru/ff0c82ba
DneKTpoaun3
DEeKTPUYECKUHU TOK B ra3ax.

63 CaMOCTOSATEIBHBIN 1 1 bubmuoreka [JOK
HECAMOCTOSTEIILHBIN Pa3psijl. https://m.edsoo.ru/ff0c84ae
Mounnus. [lna3zma
DeKkTpudecKkrue Npudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE | bubnuorexa LIOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o6marmuii ypok 1 bu6muoreka [JOK
«DNEKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
KoHnTtponbHas pabota 1o Teme
«DnekTpoctatuka. [locTostHHBIN

66 3JeKTpUYecKuid TOK. TOKHU B 1 bu6nuorexa [IOK
pa3IuuHBIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
npoBepouHas paboTa npu
NpOBEICHUH HAa OyMa)KHOM HOCHUTEIE

67 PesepBHblii ypok. KonTpoibsHas 1 bubnmuotexa [JOK
paboTta no Teme "DIeKTpoAHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBublit ypok. O6o0miaromumii | bubnuorexa [IOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 68
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[TPOTPAMME




11 KITACC

KoauuecTBO 4acoB

DJIEeKTPOHHbBIE
Nen/m | Tema ypoka Kourpoubusie | IlpakTuueckue Hara nuppoBbIe
Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoThI padoTsbI
pecypchl
[TocTostHHBIE MATHUTHI U UX

| B3aMMOJIeicTBHE. MarHUTHOE MOJIE. | bu6mmorexa [JOK
Bextop MarHUTHOM MHAYKIUU. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW UHAYKIUU
MarauTHO€E 1oJie MPOBOIHHUKA C

5 TokoM. OnbIT DpcTena. | bubnmoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yuenue 1 1 bubnuorexa LIOK
MAarHuTHOIO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHe MAarHUTHOTO IOJISI HA
IIPOBOJIHUK € TOKOM. Cuita Ammepa.

4 JlaGoparopHas paboTa 1 | bu6nuorexa [IOK
«HccnenoBanue neucTBUSA https://m.edsoo.ru/ff0c9acO
IIOCTOSIHHOT'O MarHUTa Ha PaMKy C
TOKOM)

JlelicTBME MarHUTHOTO ITOJIS Ha

5 JBUKYILYIOCS 3apsKEHHYIO YaCTHULLY. 1 bu6nuoreka [JOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnektpoMarauTHas UHAyKIus. [loTok 1 bubnuotexa [JOK

BEKTOpa MarHUTHOM MHAyKuuu. I1C

https://m.edsoo.ru/7f41¢97¢
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WHIYKIIUW. 3aKOH JIEKTPOMarHUTHOM
uHaykiuu Papanes

JlaGoparopHas paboTa

7 «HccnenoBanue sIBICHUS bubmmorexa [IOK
. https://m.edsoo.ru/ff0cal50
3JICKTPOMArHUTHON UHIYKITUN
NunykTuBHOCTSH. SBIeHUE
2 camonHaykiuu. 9J1C caMOMHAYKIHH. bu6nuorexa LIOK
OHeprus MarHUTHOTO MOJIS KaTyIIKH https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMArHUTHOE TI0JIe
TexHu4ecKne yCTpOHCTBA U UX
MPUMEHEHUE: TOCTOSIHHBIE MATHUTHI,
9 SJICKTPOMATrHUTEI, 3JISKTPOABUIATCIIb bubmorexa TIOK
p ’ p ’ https://m.edsoo.ru/7f41¢97¢c
YCKOPHUTENH JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYb
10 O6o06maromuii ypok « MarautHoe bubmuorexa [IOK
noJie. DJIEKTPOMarHuTHasi UHIAYKIUS» https://m.edsoo.ru/ff0cab82
KonTponbnas pabora no teme
11 «MarauTHoe moJe bubmoreia HOK
' https://m.edsoo.ru/ff0cad58
DNIeKTpOMarHuTHast UHIYKITUSDY
CB00OIHBIE MEXAHUYCCKHUE
kosnebanus. 'apmonuueckue
12 KoJieOaHus. Y paBHCHHUE bubmoreia LHOK
P . https://m.edsoo.ru/ff0caf06
TapMOHHMYECKHX KOJIeOaHUH.
[IpeBparnieHue s3Heprun
JlabopaTtopHast pabota
13 «HccnenoBanue 3aBUCHMOCTH bu6mmoreka [JOK

nepro/ia MajbIxX KoJaeOaHuii rpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MACCBhI TPy3a»

https://m.edsoo.ru/7f41¢c97¢
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Konebatenbubir KOHTYp. CBOOOTHEIC
AJIEKTPOMArHUTHBIE KOJIeOaHMs B

14 HJIeaJbHOM K0JIe0aTeILHOM KOHTYPE bubmorexa TIOK
o ype. https://m.edsoo.ru/ff0cb820
AHaIOTHSI MEXTy MEXaHUYECKUMU U
3JICKTPOMArHUTHBIMU KOJICOAaHUSIMHU
®opmyna ToMmcona. 3akoH
15 COXpaHEHUs PHEPIUH B UJICATHHOM bubmotera [IOK
P P https://m.edsoo.ru/ff0cb9c4
KoJIeOaTeIbHOM KOHTYPE
[IpencraBnenue o 3aTyxarmx
KosieOaHusX. BeIHYKICHHBIS
bu6mmoreka [JOK
16 MeXaHHUecKue Kojicbanus. Pe3oHanc.
https://m.edsoo.ru/ff0cbb86
BriHyX)1€HHBIEC 3JIEKTPOMArHUTHBIE
KOJIEOaHHMS
[TepemenHbIM TOK. CHHYCOUIATBHBIN
MIEPEMEHHBIN TOK. MOITHOCTh
17 IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U bubmorexa LHOK
p, ' Y https://m.edsoo.ru/ff0cbd34
JIEUCTBYIOIIEE 3HAUCHHUE CHUJTBI TOKA U
HaIpsKEHUs
Tpanchopmarop. [IpousBoacTso
18 repegada U norpediieHue ’ bubmmorexa LIOK
p . p https://m.edsoo.ru/7f41¢97¢
AJIEKTPUICCKON IHEPTUU
YCTpOUCTBO U MPAKTHYECKOE
19 IPUMEHEHHUE 3JIEKTPUUECKOr0 3BOHKA, bubmuorexa [IOK
re’Heparopa nepeMeHHoro ToKa, https://m.edsoo.ru/ff0cc324
JIMHUM 3JIeKTponepeaayd
DKOJIOTUYECKUE PUCKU IIPU
20 MIPOU3BOJICTBE AJEKTPOIHEPIUU. bubnuorexa [JOK

KynbTypa ncnosb3oBanus
3JIEKTPOIHEPTHU B TIOBCEAHEBHOH

https://m.edsoo.ru/7f41c¢97¢
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KHU3HU

MexaHnyeckue BOJHBI, YCIOBUS
pactpoctpanenus. [lepuoa. CkopocTtb

bubmuoreka [{OK

21
pacrpoCTpaHEHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U MPOIOIbHBIE BOJIHBI
2 3Byk. CKkopocTb 3ByKa. I poMKOCTB bu6nunorexa [IOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbHIE BOJIHBI, UX
23 CBOMCTBa M cKOpocTh. [lIkana bubmmorexa LHOK
P ’ https://m.edsoo.ru/ff0ccfe0
3JEKTPOMAarHUTHBIX BOJIH
[IpuHIMNBI paguocBsI3u U
24 TeIJ)IeBH CHI/IE Passutue cpencrs bubmmorexa LIOK
A ’ pedl https://m.edsoo.ru/7f41c97¢c
cBs3u. Pagnostokamust
25 Kontponbhas padora «Konebanus u bu6nuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsMosiuHETHOE pacpoCTpaHEHNE
26 CBETa B OJHOPOAHOMU cpee. bubnuorexa [JOK
ToueuHblil HICTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxxeHus ceeta. IlocTpoenue bubmmorexa LHOK
R o R https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B IJIOCKOM 3€pKajie
[Ipenomiienue ceera. [loaHoe
)3 BHYTpEHHee oTpaxkeHue. [IpenenbHbin bubmuoreka [IOK
YTOJI IIOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKEHUSI
29 JlaboparopHas padota «3mepenue bubnuorexa [JOK

IMOKa3aTeJid IMpEJIOMIJICHUS CTCKIIa»

https://m.edsoo.ru/ff0cd67a
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JInnzel. [loctpoenue nzobpaxeHuii B

bu6mmorexa [JOK

30 nuH3e. PopMysa TOHKOM JIMH3BI.
pMy https://m.edsoo.ru/ff0cddle
VYBenu4yeHue JUH3bI
JlaboparopHas paboTa
31 «I/Iccie OI;aHH: CBOMCTB bubmmorexa [IOK
. . https://m.edsoo.ru/7f41¢c97¢c
M300paKEHHM B JIMH3aX)
Hucnepcus cera. CioxXHbIA COCTaB
1 oenoro ceeta. L[Ber. JlabopaTopHas bubnmoreka [JOK
pabora «Habmronenue aucrepcun https://m.edsoo.ru/7f41c97¢
CBETa»
1 Wntepdepennus cera. Audpakius bu6nuorexa [IOK
ceta. Judpaxkuronnas pemerka https://m.edsoo.ru/ff0ced22
14 [TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
Orntryeckue npuboOpsl U YCTPOMCTBA
35 U YCJIOBUSI UX gGSOHI;CHOZO ’ bubmmorexa [IOK
y https://m.edsoo.ru/7f41c97¢c
MIPUMEHEHUS
['panuiibl MpUMEHUMOCTH
36 KJIaCCUYECKOU MeXaHUKH. [locTynare bu6nuoreka [IOK
CIEIMAIEHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCUTEIbHOCTH
OTHOCUTENHHOCTHh OJTHOBPEMEHHOCTH.
37 3amenJIeHHe BpPEMEHH U COKpaIlEHUE buommorexa LIOK
g P patll https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprusi U UMITYJIbC PEISITHBUCTCKOH
38 yacTullbl. CBsI3b MacChl C YHEPTUCH U Bubmmorexa LIOK
HBL P https://m.edsoo.ru/ff0cfc68
UMITYJILCOM. DHEPTHUs MOKOS
39 KonTtponbHas pabora «OnrTuka. bubnuorexa [JOK
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OCHOBBI CIEITUATTBHON TEOPUH
OTHOCHUTEIBLHOCTI

https://m.edsoo.ru/ff0cf610

®oronsl. opmyna [Inanka. Dueprus

bubmuoreka [{OK

40
U UMITYJIbC OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE Eu 110K
noIMoTeKa
41 oroa(dpdexra. OnpITer A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsbl hotoadPekra. YpaBHeHue
42 3H“HmTe$Ha J'qu)[q)(i)OTOB(b(;@)eKTa bubmmorexa LHOK
s ' https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuma» porodddexra
Hasnenue ceera. OnwiTh [1. H.
43 JleOeneBa. X¥MMHUECKOE ICHCTBUE bubmmorera [JOK
FIeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiicTa u
44 MPaKTUYECKOE MPUMEHEHHUE: bu6nuoreka [IOK
dboTornieMeHT, POTOAATUHK, https://m.edsoo.ru/7f41c97¢c
COJTHEYHast OaTapesi, CBETOIUOT
45 Pemenue 3agau no reme « 3JI€MEHTBI bubnuoreka [JOK
KBAaHTOBOM ONTHKI) https://m.edso0.ru/ff0d0302
Mogens aroma ToMmcona. OTBITHI
46 Pezepdopna o paccessHuIO 0-4acTu bubmmorexa [JOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[LnaneTapHas Mozenb aToMa
bu6mmorexa [JOK
47 IToctynatel Bopa
y P https://m.edsoo.ru/ff0d0afa
Wznyyenue u normnomenue GoToHOB
43 IIPU [IEPEXO0JI€ aTOMA C OJJTHOTO bubmuoteka [JOK

YPOBHS SHEPTUU HA Apyroi. Bubl
CIIEKTPOB

https://m.edsoo.ru/ff0dOafa
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BosHoBbBIE CBOMCTBA YacTUL. BOJHBI
ne bpouisi. KopryckysipHo-

bu6mmoreka [IOK

49 .
BOJIHOBOU ayanin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3ITy4YEeHHE
OTKpbITHE paInOAKTUBHOCTU. OMBITHI
50 Pesepdopna no onpenenenuto Bubmmorexa [IOK
p&op P https://m_edsoo.ru/f0d0fd2
COCTaBa PaIMOAKTUBHOTO U3TyYEHUS
CsowuctBa anbda-, 6era-, ramma-

51 n3nydeHus. Bausaue bubnuoreka LIOK
PaaOaKTUBHOCTH HA KWBBIE https://m.edsoo.ru/7f41c97¢
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

5 Wzotonsl. Anbga-pacna. bubnuorexa LIOK
DJIEKTPOHHBIX ¥ MTO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. I'aMma-n3inydeHue
OHeprusi CBSI31 HYKJIOHOB B si/Ipe.

Snepusle peakuuu. nepHbid

53 eaIfTo I?I 001eMbl nep CIIEKTUBBI Bubamorexa [IOK
p p- 1P - 1ep 7 https://m.edsoo.ru/ff0d1356
3KOJIOTUYECKHE ACTIEKTHI SIIEPHOU
SHEPIreTHKU
DneMeHTapHbIe YacTullbl. OTKPBITHE
No3UTpoHa. MeTo bl HaOII0IeHUS U

54 PEruCTpALMH 3JIEMEHTAPHBIX YaCTHLI. bubmumorexa [IOK
Kpyruslii cton «®yH1aMeHTanbHbIE https://m.edsoo.ru/ff0d0e38
B3aUMOJICUCTBHS. EMUHCTBO
(GU3NIECKON KApTHHBI MAPa»

Dtanbl pa3BUTHS ACTPOHOMHUH.
bu6mmoreka [JOK
55 [IpuknagHoe 1 MUPOBO33PEHYECKOE

3HAYEHUE aCTPOHOMHUHU. Bun

https://m.edsoo.ru/7f41c97¢



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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3Be31HOr0 Heba. Co3Be3aus, IpKUe
3BE3/IBI, INIAHCTHI, UX BUAUMOC
nerkenne. CoHeyHas cucreMa

Counure. ConHeuHas akTUBHOCTb.

bu6mmoreka [JOK

36 Hcrounnk sHeprun CoJHIA U 3BE3]] https://m.edsoo.ru/7f41c97¢
3BE3/bI, UX OCHOBHEIE
XapaKTEPUCTHKH. 3BE3/IbI INIABHON

57 nocJieI0BaTeIbHOCTH. BHyTpeHHee bubnmoreka [JOK
cTpoeHnue 3B€311. COBpeMEHHbIE https://m.edsoo.ru/7f41¢97¢c
MIPEICTABJICHUS O IPOUCXOKICHUH U
sBotounu CoJiHLA U 3BE3]T
Mueunsid [1yTh — Hama ["anakTuka.

58 ITonoxxenue u nemxkenne CoHIa B bu6mmoreka [IOK
lanaktuke. ['anaktuku. YepHbie https://m.edsoo.ru/7f41¢97¢
JBIPBI B SIpax TajJaKkTUK
Bcenennas. Pa30eranue ranakTuk.

59 Teopus bonbiioro B3peiBa. bubnuorexa [IOK
PenukroBoe u3nydeHue. https://m.edsoo.ru/7f41c97¢c
Meraranaktuka

bu6mmorexa [JOK

60 Hepemennsie mpo6ieMbl acTpOHOMUU hitps://m.edsoo.r/7f41 c97c

61 KontponbHas paboTa «51eMEHTHI bubnmoreka [JOK
ACTPOHOMUU U aCTPOPHUIUKI https://m.edsoo.ru/7f41c97¢c
O6o6maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,

62 TEXHOJIOTUYECKOM, COIMAIbHON B bubmorexa LIOK

STUYECKOM chepax eaTeIbHOCTH
YeoBeKa

https://m.edsoo.ru/7f41c97¢c
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O6o0maromuii ypok. Poms 1 mecto

bu6mmorexa [JOK

63 3 aCTpPOHO 1
usuiy m Tp H Mmf B https://m.edsoo.ru/7f41¢97¢
COBPEMEHHOM Hay4HOIl KapTHHE MUpa
O6o06maromuit ypok. Poib
64 ¢duznueckoil Teopuu B 1 bubnuorexa LIOK
(dbopMHUpOBaHUH MPECTABICHUHN O https://m.edsoo.ru/7f41¢97¢c
(bU3HYECKON KapTHHE MUpPa
Ob6o06maromuit ypok. Mecto
65 ¢u3uUecKoil KapTHHBI MUpa B 00IIEM 1 bubnuorexa [IOK
Py COBPEMEHHBIX €CTECTBEHHO- https://m.edsoo.ru/7f41¢c97¢c
Hay4YHBIX TIPEJICTABJICHUI O IPUPOIC
66 PesepBHbIil ypok. MaruutHoe mnouie. 1 bu6nuorexa [IOK
DNeKTpOMarHuTHast UHIYKIUs https://m.edsoo.ru/7f41c97¢
PesepBHbiil ypok. Ontuka. OCHOBBI
67 CIIEMaJIbHOM TEOpUHn 1 Bubnmorexa [IOK
t P https://m.edsoo.ru/7f41c97¢c
OTHOCUTEIIbHOCTH
Pesepusbiii ypok. KBanToBas ¢usuka.
68 aﬂel\I/I)GHTH};I; OHOMMH U ! 1 buomorexa LIOK
P https://m_edsoo.ru/ff0d 1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble peaAMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMsd

10.1

JleMoHCTpHpOBaT, Ha TpuUMepax poilb W MeCTO (PU3UKH B
(hOpMHUpPOBaHMKM COBPEMEHHON HAyYHOW KapTHHBI MHpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

mroaen

10.2

Y4uThIBaTh I'PAaHULBl IPUMEHEHUSI U3YUEHHBIX (PU3MUYECKUX MOJIENIEH:
MaTepuajibHasi TOYKa, MHEepIHUalbHas CHUCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJEIIN CTPOCHMSI ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIA HJIEKTPUYECKUH 3aps] — IpU PEUICHUH

bu3nUeckux 3amaq

10.3

Pacno3naBaTth usnyeckue siBaeHUs (MpoLECcChl) U OOBACHATH X HA
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KMHETUUYECKOU TEeopuun
CTPOCHMsI BELIECTBA U  DJIEKTPOJMHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE IpPSMOJUHEIIHOE IBH)KEHUE, CBOOOJHOE NajeHue
T€J, ABUXKEHUE IO OKPYKHOCTH, WHEPLMs, B3aUMOJIEHCTBHE TEII,
mud¢ys3usi, OpOYHOBCKOE JBM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, H3MEHEHHe o00bEéMa Ten TMpU  HarpeBaHUU
(oxJlax/IeHNNn), TEIUIOBOE paBHOBECHE, MCIAapeHHe, KOHJEHcalus,
IUIaBJ€HUE, KpUCTAJUIM3allMs, KWIIEHHE, BIAXHOCTh BO3/yXa,
MOBBIIICHHUE JIaBJICHUS Tra3a MPH €ro HarpEeBaHUU B 3aKPHITOM COCY/IE,
CBS3b MEXJAy IapaMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax;

AJIEKTPU3AIIUS TEJ, B3aMMOJICHCTBHE 3apsiI0B

10.4

OnuchiBaTh MEXaHHWYECKOE JBWKEHHME, UCHONb3ysd (uznyeckue
BEJIMYUHBI: KOOPJMHATA, IIyTh, IEPEMENIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tella, KHHETUYECKas DHEPIHs,
NOTEHIMAIbHAs OJHEpPrus, MexXaHuueckas paloTa, MexXxaHHYecKas
MOIIHOCTh; IPU ONMHUCAHUM NMPABUIBHO TPAKTOBATh (PU3NUYECKHIA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUY€HUs M €AMHUIIbI, HAXOAWThH
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (U3UUECKYIO BEMYHUHY C APYTUMH

BCIN4YHNHaMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA Te€ll M TEIJIOBEIC




SBJICHHSI, WCIOJIB3ys (HU3WYECKHME BEIMYMHBI: JIaBJICHWE Trasa,
TeMIlepaTypa, CpeAHsIs KHHETHYeCKas JHEeprus XaOoTHYECKOTro
IBIDKEHUS MOJIEKYJ, CpeJHEKBaJpaTU4YHAsi CKOPOCTh MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss dSHeprus, pabora Trasa,
KO3 UIMEHT TMOJE3HOTO JEWCTBUSA TEIUIOBOTO JIBUTATENs; IpHU
OTMCAaHUU MPaBUIBHO TPaKTOBaTh buszngeckuit CMBICI
UCIIOJIB3yEMBIX BEIMYMH, WX OOO3HAUECHHS WM EIUHUIIbI, HAXOJUTh
(bopMyIIbI, CBSI3BIBAIOIINE TAHHYIO PU3NYCCKYIO BEJIMYUHY C IPYTHMH

BEIIMYHUHaAM

10.6

OnuchiBaTh M3y4EHHBIE JJIEKTPUUECKUE CBOWCTBA BEILECTBA MU
AIIEKTPUYECKUE  sBJIEHUS  (MpoOLeCcChl), HCHONb3Ys  (pusmueckue
BEJIMYMHBIL: IEKTPUYECKUN  3apsAl,  JJIEKTPUUYECKOE  IIOJIE,
HanpsOKEHHOCTh  MOJIA, IOTEHLUall, Pa3sHOCTh IOTEHIMAJIOB; IpHU
OMHCAaHUU MPABUIBLHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3YEMbIX
BEIMYMH, WX OOO3HAUYECHUS W EIWHUIIBI; YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEJIMYMHY C JAPYTUMH

BCINYNHaAMM

10.7

aHAJIM3UPOBaTh (PU3MUYECKUE TMPOLECCHl M SIBICHUS, HCHOJb3Ys
¢buznyecKkre 3aKOHbI ¥ MPUHIIMIIBL: 3aKOH BCEMUPHOTO TsArotenus, I, 11
n III 3akonbl HbrOTOHA, 3aKOH COXPAHEHUS MEXAHWYECKOM SHEPIHH,
3aKOH COXPAaHEHUS UMIIYJIbCA, IPUHLUI CYNEPIO3ULIUN CUJ, IPUHIINIL
paBHOIIpaBUsA  HHEPUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpPEIHEW KHHETHYECKOM SHEPruU TEIUIOBOI'O JBHKEHUS MOJEKYNI C
aOCOFOTHON TeMIepaTypoid, MEepBBI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXPAaHEHHUsl JJEKTPUUYECKOrO 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3ianyath CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HX O€3011acCHOro

HCIIOJIb30BaHMUS B IOBCEIHEBHOM KHU3HHU

10.9

BrimmonasaTs OKCIICPUMCHTEI 11O UCCIICAOBAHNUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
MIPOLIECCOB C MCIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; IPH
aToM (dopmyaupoBaTh TMpobiemMy (3amady) W THUIIOTE3y Y4eOHOro
OKCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIJIOKECHHOTO

000pyI0BaHUs, TPOBOIUTH ONBIT M (HOPMYITUPOBATH BHIBOJIBI

10.10

OCYHICCTBJISITI) NpsAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘~ICCKI/IX

BEJIMYMH; MPU ATOM BBIOMpATh ONTUMAIIBHBIA CIIOCOO0 HM3MEpPEeHUs U




HCIIOJBb30BaTh U3BECCTHHIC METOJbI OLICHKU HOFpGIHHOCTGfI I/ISMGpeHI/II\/II

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMH BEIMYUMHAMU C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IMPHU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (UKCHpPOBATh pE3yJIbTaThl IOJYyYCHHOH 3aBHCUMOCTH
(bu3nUecKux BEIMYUH B BUJE TaOJIUI U TPapUKOB, €1aTh BBIBOJBI MO

pe3yibTaTaM UCCICAOBAHUA

10.12

CoOmogath  mpaBuWjia  0O€30MAaCHOTO  TpyJda TPH  MPOBEIACHUU
UCCIIEIOBAaHUM B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHo-
HCCIIEIOBATENBCKOM M MPOEKTHOM JEATEIBHOCTH C MCIOJIb30BAaHUEM

U3MEPUTENIBHBIX YCTPOMCTB U 1aO0paTOPHOro 000PYI0BaHUS

10.13

Pemate pacuérHble 3a/7a4M ¢ SIBHO 3aaHHOM (hU3MYECKON MOEIbIO,
UCTIONB3Ysl (U3NYECKUE 3aKOHBI M TPUHIMUIBI, HA OCHOBE aHAIN3a
yCIIOBUSL  3aJauyd  BBIOMpATh  (PU3UYECKYI0 MOJEib, BBIAEIATH
dusnyeckre BENMIUHBI U (HOPMYJIBI, HEOOXOUMBIC NIl €€ pelIcHHS,
MPOBOJUTH PACUYETHI U OLEHUBATH PEAbHOCTD MOJIYYEHHOTO 3HAUYEHUS

¢bu3nuecKoil BeITUUNHBI

10.14

Pemarp  kauecTBeHHBIE  3a/Jauu: BBICTpauBaTh  JIOTHYECKU
HENPOTUBOPEUYHMBYIO LIETIOUKY PACCYKIEHHUI C OMOpOl Ha M3yYeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IC SABJICHUSA

10.15

Hcnonb3oBaTe MHpU  pelICHMM Y4eOHbIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMU JUIsl TOUCKA, CTPYKTYpUPOBaHMS,
MHTEpIpEeTallud M MPEACTaBICHUS y4eOHOM W Hay4HO-IOMYJISIPHON
MHpOpPMAalLIUY, TOJTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBAThH MOTy4aeMyto HH(OPMALIHIO

10.16

[TpuBOANTE IpUMEPBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPY KAIOIIErO

MHpa, B pa3BUTUC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TEOpETUYECKUE 3HAHUSA MO (DU3MKE B MOBCETHEBHOM
JKU3HU ISl oOecrieueHust 6€30MacHOCTH MPU 0OpaIIeHuu ¢ mpudopamMu
U TEXHUYECKUMM YCTPOWMCTBAMM, MJISI COXpPAHEHUs 370pPOBbS U

CO6J'IIOI[CHI/IH HOPM 3KOJIOTMYECKOI'O ITOBEACHHS B 01<py>1<a101u6171 cpeac

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHHUEM Pa3IUYHBIX COIHMANBHBIX POJEH,
IUIaHUPOBAaTh  pabOTy  TpyMIbl, pPalOHAIBHO  pacHpeaessiTh
00SI3aHHOCTH U IUIAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX
CUTyalMsIX, aJleKBaTHO OIICHUBATh BKJIQJ KaXXIOTO U3 YYaCTHUKOB

TPYIIBI B pellIEHUE paccMaTpUBAEMOM MpoOIeMbl




11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeHero 001ero oopa3oBanusi

11.1

JleMOHCTpHpOBAaTh Ha TMpHUMEpax polb W MecTo (PHU3MKH B
(GbOpMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOMN JEATECIbHOCTU

JOJIeH, LIeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4uThIBaTh TPAHULBl IPUMEHEHHSI U3yUYEHHBIX (PU3MUYECKUX MOJIENICH:
TOYEYHBIN ANEKTPUUYECKUHN 3apsi, siiepHasi MOJIeNb aToMa, HYyKJIOHHAas

MOJIEJIb AaTOMHOT'O Siipa MPH pelieHNH (PU3NIECKHUX 3314

11.3

Pacrio3naBate (usmueckue siBIeHUs (MPOIECCH) U OOBSICHATH WX HA
OCHOBE 3aKOHOB  DJIEKTPOJWHAMHUKMA W  KBAaHTOBOM  (pusmKwu:
ANIEKTpUYEcKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHUTHOE JEeHCTBUS TOKa, B3aMMO/ICHCTBUE MarHuTOB,
ANIEKTPOMATrHUTHAST WHAYKIHS, JCHCTBHE MArHUTHOTO MO Ha
MPOBOAHUK C TOKOM U MABWXKYIIMMCS 3apsil, SJICKTPOMArHUTHBIC
KojeOaHusi W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  IpejomiieHue, uHTepdepeHuus, audpakuus U
MOJIIPU3alisl CBETa, AMCIEPCUS CBETa, (OTOAIEKTpUIEeCKuil dhdexT
(poroaddexrt), cBeTOBOE HaBICHHWE, BO3HHUKHOBEHHE JIMHEHYATOrO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  HMCKYCCTBEHHas

pPaanOaKTUBHOCTD

11.4

OnuceiBaTh W3y4YEHHbIE CBOICTBa  BellecTBa  (JIEKTPUYECKHE,
MarHuTHBIC, ONTUYECKUE, IEKTPUUECKYIO MPOBOJUMOCTH Pa3IMUHBIX
Cpel) W DJIEKTPOMArHUTHbIE SIBJICHUSI (MPOLECCHI), HKCIONb3Ys
dbusznyeckue  BENWYHMHBI:  OJCKTPUYECKUH  3apsl, Ccuila  TOKa,
AIIEKTPUYECKOE  HANpsOKEHUE,  DAJIEKTPUYECKOE  COMPOTUBIICHHE,
pazHocTh mnoteHiumanos, DJC, pabora Toka, MHAYKIMS MarHUTHOTO
nosst, cuina Awmmepa, cuna JlopeHla, HWHAYKTUBHOCTh KAaTYIIKH,
SHEPTrHUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIEH, MepHoJ U YacToTa
Kosie0aHuil B KoseOaTeIbHOM KOHTYpE, 3apsl U CUJIa TOKa B Mpoliecce
rapMOHHUYECKHUX AIEKTPOMArHUTHBIX KoJieOaHuH, ¢boxycHoe
paccTosiHue W ONTHYECKas CHUJia JIMH3bI; MPU OMUCAHUU MPaBUIBLHO
TpakToBaTh (UINYECKUH CMBICT HCIOJB3YEMBIX BEINUYHMH, HUX
0003HAaUCHUS W CAWHMIIBI, YKa3biBaTh (POPMYIIBI, CBS3BIBAIOIINE

TaHHYIO (PU3HUYECKYIO BETMUUHY C IPYTHMHU BEIMYMHAMHU




11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLCCCHI, UCIIOJIB3YA
(1)I/I3I/I‘-ICCKI/IC BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, JSHCPIrud W HMIIYJIbC (I)OTOHa, nepuong
mojaypaciaaa, OSHEprusd CBIA3M AaTOMHBIX AAC€p, IIPU OIIHMCAaHHUH
IMpaBUJIBHO TPaKTOBATb (1)PI31/I‘~I€CKPII>1 CMBICJI UCITOJIB3YEMBIX BCJIWYHH,
UX 0003HAYECHUS U CAWHUIIBI, YKa3bIBaTb q)OpMYJIBI, CBA3BIBAIOIIHC
HaHHYIO (1)1/13I/II-IGCKYI-O BCIIMUUHY C APYI'MMHU BCINYUHAMU, BBIYUCIIATH

3HauYeHUE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBath (U3NYECKUE TPOLECCHl U  SBJICHUS, HCIOIb3Ys
¢busznyeckue 3aKOHbBI M OpuUHOUOBL  3akoH Owma,  3aKOHBI
MOCJEA0BATEIBHOIO M NAapauIeIbHOTO COEAUHEHHS IPOBOJHHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JEKTPOMArHUTHOM MHIYKLMHU, 3aKOH
MPSIMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBl ~ IIPEJIOMJICHUS  CBETa, YypaBHEHHWE  OWHINTEWHAa  JJIA
dotorddekra, 3aKOH COXpaHCHHS DJHEPTrUU, 3aKOH COXpaHEHUS
MMITyJIbCa, 3aKOH COXPAHEHMs DJJIEKTPUUYECKOrO 3apsAna, 3aKOH
COXpaHEHUsI  MaccoBOro uwucia, noctynarel  bopa, 3akoH
palMOAKTUBHOIO pacnaja; IMpH HSTOM pa3jindyaTh CIOBECHYIO
(bOpMYITUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHHUE M YCIOBUS

(rpanu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeZ[eJBITB HalpaBJICHUC BCKTOpa HWHAYKIMU MArHUTHOI'O II0JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CHJIbI HopeHua

11.8

CTpOI/ITB n  OIIUChIBATDH I/I306pa)KeHI/IC, CcO3JaBacMO€ IIIIOCKHUM

3epKajioM, TOHKOW JTHH30M

11.9

BBIOMHATE SKCIIEPUMEHTHI IO UCCIEAOBAHUI0 (PU3NYECKUX SIBICHUNA U
MPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (dopmynupoBaTh MpobiemMy (3amady) U THUIOTE3y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaThb  YCTaHOBKY M3  TIPEAJIOKECHHOTO

O60py2[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOBI

11.10

OCYH_ICCTBJI}ITB nNpsaMbIC W KOCBCHHBLIC H3MCPCHUA (bl/ISI/I‘-ICCKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/IpaTB OIITHUMAJILHBIH CII0CO0 HU3MCPCHHUA U

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKU HOFpGHJHOCTCfI H3MepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HCIHOJIb30BAHUEM
NpSAMBIX ~ HM3MEPEHUH; IPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUpPOBATh pe3yNbTaThl MOJYYCHHOH 3aBUCHUMOCTH (PHU3UUECKUX
BEJIMYMH B BUJE TaOJIHIl U TPaQUKOB, JIeNaTh BHIBOJBI 110 pe3yIbTaTaM

HCCIICOO0BaAHUA

11.12

CobOmronaTte mpaBuia 0€30MacHOrO TpyAa IMpH  MPOBEACHUU




UcCIeOBaHUH B paMKax ydeOHOro OSKCIIEpUMEHTa, Yy4yeOHO-
HCCJEN0BATEIbCKON U MPOCKTHON JEATEIBHOCTH C MCIOJIb30BAHUEM

U3MEpUTENbHBIX YCTPOUCTB U 1a00PaTOpHOro 060py10BaHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJaHHOM (DPU3MYECKON MOEIbIO,
UCTIONB3Ysl (U3MYECKUE 3aKOHBI M TPUHLUIBI, HA OCHOBE aHAIM3a
yCIOBUS  33Jauyd  BBIOMpATh  (PU3UYECKYIO MOJEb, BBIIEIATH
¢dusnyeckre BEIMYUHBI H (OPMYIIBI, HEOOXOUMBIC NIl €€ pelICHHS,
IPOBOJUTH PACUYETHI U OLEHUBATH PEAIbHOCTh IMOJYYEHHOTO 3HAUYCHUS

(buznyecKoil BeIUYNHBI

11.14

Pemarpr  KkauecTBeHHBIE  3aJauu: BBICTpaWBaTh  JIOTMYECKU
HEMPOTUBOPEUHMBYIO LIETIOUKY PACCYKIEHUI C OMOpOil Ha M3yYeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U q)HSI/I‘IeCKI/IC SABJICHUSA

11.15

Hcnonb3oBaTe MHpH  pelIeHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALlMOHHBIE TEXHOJIOTMHM [UIsl TOUCKA, CTPYKTypUpPOBaHMS,
MHTEpHpEeTallud M MPEACTaBICHUS y4eOHOM W Hay4HO-IOMYJISIPHON
uHpOpPMaLUY, TOJTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MalllH, MPUOOPOB U TEXHUYECKHX
YCTPOICTB; pa3iauyarh YCJIOBHS WX O€30IacHOr0 MCHOJIb30BAaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOPETUYECKHE 3HAHUSA MO (PU3MKE B IMOBCETHEBHOMN
YKU3HH 1)1 o0ecrieueHus 0€30MacHOCTH MpH OOpaIieHUH ¢ MpuOopaMu
U TEXHHUYECKUMH YCTPOWCTBAMH, JUISI COXPAHECHHUS 370pPOBbS U

COOJTIOJICHHST HOPM KOJIOTUYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cpeie

11.19

PaGortare B rpynme ¢ BBITOJHEHHEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh  pabOTy  TIPyNNbl,  PAalMOHATBHO  pacHpeAesaTh
00S3aHHOCTH ¥ IUIAHUPOBATh JESATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsAX, AJEKBAaTHO OLICHUBATh BKJAJ KaXXAOIO M3 YYaCTHUKOB

IpYIIIbI B PELICHUE paccMaTpUBaeMOM MPOOIIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
pa3jaena

Koa nposepsiemoro
3J1eMeHTAa

IIpoBepsieMble 3J1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHU A

1.1

@uszuka — Hayka o mnpupoxae. Hayunsle
METOJbl TIO3HAHMA OKPY)KAIOIIEr0 MHpa.
Ponp skcnepuMeHTa M TEOpUHM B IIpoLEecce
MIO3HAHUS  NPUPOABI.  OKCIEPUMEHT B

¢duznke

1.2

MonenupoBanue (QU3NYECKUX SIBICHUN WU
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
duznueckre 3aKOHbl W Teopuu. ['panuiibl
MPUMEHUMOCTH  (PU3UYECKUX  3aKOHOB.
[Ipuauun coorsercTBus. Ponp u  Mecto
¢uzukn B (HOpMHpPOBAHUM COBPEMEHHOU
Hay4YHOW KapTUHbl MHpa, B MPaKTUYECKOU

NEeITEeIbHOCTH JIIOIEN

MEXAHUKA

##HParH#KMTHEMATUKA

2.1.1

Mexannueckoe JIBUKEHHUE.
OTHOCHUTEIBbHOCTE MEXaHUYECKOTO

nBuxeHus. Cucrema orcuéra. TpaekTopust

2.1

[Tepemerenue, CKOpOCTh (cpemnsis
CKOpPOCTb, =~ MTHOBEHHas  CKOPOCTb) M
YCKOpPEHHE MaTepHallbHOM  TOYKH, UX
NPOCKIIMM HAa OCH CHCTEMBI KOOpPIUHAT.
CnoxxeHue TNEpeMElIeHU U CJIOXKEHUe

CKOpOCTel

PaBHOMEpHOE u PaBHOYCKOPEHHOE
npsMoyinHeiiHoe — aBwkeHue.  ['paduku

3aBUCHUMOCTH KOOpAuHAT, CKOPOCTH,




YCKOpEHMS, IYTH U  [EPEMEUICHUA

MaTepHaHBHOﬁ TOYKH OT BpECMCHU

CBoOoaHoe masieHue. Y CKopeHue

CcBOOOIHOTO MagcHUS

KpuBonuneiinoe nBukeHue. PaBHOMepHOe
NBIKEHNE  MaTepUAIbHOM  TOYKH IO
OKPY>KHOCTHU. YTJIOBasi CKOPOCTb, JTUHEHHAs
CKOPOCTb. [Tepuon 51 4acToTa.

I{eHTpOCTpEMUTENBHOE YCKOPEHHE

TexHuueckue  ycTpoWCTBa:  CHUIOMETD,
JBUKEHHUE CHApSI/IOB, LIEMHbIE U PEMEHHBIE

nepeaauun

[IpakTnueckue paboTHI. H3mepenne
MIHOBEHHOM  ckopoctu. HMccienoBanue
COOTHOUIEHUS MEXKIY My TSMU,
MIPOMICHHBIMU TEJIOM 3a MOCIE0BaTEeIbHbIC
paBHbIE  IPOMEXKYTKH  BPEMEHH  IIpH
PaBHOYCKOPEHHOM JIBJKEHHM C HayalbHOU
CKOpPOCThIO, paBHOW Hymwo. M3ydeHue
NBIKEHHUS IIIapUKAa B BSI3KOM JKHJIKOCTH.
W3ydyenne nBuKEeHUS Tena, OpOIIEHHOTO

TOPU30HTAJIBHO

2.2

#H#Park# TMHAMUKA

2.2.1

[TpuHIIMDI OTHOCHUTEJIHLHOCTHU T'ammnies.
IlepBeiii 3axkoH Hbrorona. Muepuuanbhbie

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [TpuHIMD

CYNEPIIO3ULINHU CUII

223

Bropoii 3axkon HproTOHa 111 MaTeprabHON
TOYKM B HHEPLMAIBHOW CHUCTEME OTCUETa
(UCO). Tpernit 3akon HproTona s

MaTCPpHAJIbHBIX TOYCK

22.4

3akoH BCCMHPHOT'O TATOTCHUAA. Cuma

TsKkecTH. IlepBasg KocMHYecKas CKOpPOCTb.




Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHUSI U CHJla TPEHHsS] IOKOS.
Koaddurment TPEHUSI. Cuia
CONPOTHBIIEHUSI TPU JBWKEHUM Tela B

KUIKOCTH HUJIU I'a3€

227

HOCTyrIaTeJ'ILHOG n BpaIaTCJIbHOC

JBKEHHE a0COJIIOTHO TBEPIIOTO Tela

2.2.8

Momeut CUJIBI OTHOCHUTEIILHO ocH
BpAIlCHHUS. [Ineyo CHJIEL. YcnoBus

paBHoBecus TBEporo tena B UCO

229

TexHudeckue yCTpOMCTBA: MOIUIUIIHUKY,

ABMIKCHUC NCKYCCTBCHHBIX CIITYTHUKOB

2.2.10

[IpakTnueckue paboTEHI. N3yuenue
IBIDKEHUsT ~ Opycka 1O  HaKIOHHON
IUIOCKOCTH TOJ JACUCTBUEM HECKOJIbKUX
cwi. HMccnepoBaHue 3aBUCMMOCTH — CHII
YOPYTOCTH, BO3HHUKAIOIINUX B
nepopMupyeMol TMpYyXHHE M PE3UHOBOM
oOpasie, OT BEIWYUHBI WX nedopmaruu.
HccnenoBanue YCIIOBUM paBHOBECHS

TBEPAOrO Tella, UMEIOIIETO OCh BPALLECHUS

23

##HPar#H##3AKOHBI COXPAHEHIA B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MarepuaibHbIX ToueK. MMmOynbc cuiabl u
M3MEHEHUE UMITyJIbCca Tela

3o 3akoH coxpaHeHus wummyisca B HCO.

o PeakTuBHOE 1BHXKEHME

233 Pa6ora cuibl

234 MONIHOCTE CHIIBI

535 Kunernueckass sHeprus  MaTepHAIBHOU

o TOYKH. Teopema 0 KHHETUYECKOW IHEPTUU

2.3.6 [TorenumaneHas sHeprus. lloTeHunanbHas




SHEprus YIPYTO neOopMUPOBAHHOM
npyxuHbl. lloTeHumanbHass sHeprus Ttena

BOJIM3U OBEPXHOCTH 3eMIIH

HOTeHI_[I/IaJ'IBHbIG n HCIIOTCHIMAJIbHBIC

cunel.  CBs3b pa6OTBI HEMMOTCHIHMAJIBbHBIX

2.3.7 CWJI C U3MEHEHUEM MEXaHWYECKOW 3HEPIrUu
CHCTEMBl  Tell. 3aKOH  COXpaHEHMs
MEXaHUYECKON SHEPrUuu

2.3.8 VYnpyrue u Heynpyrue CTOIKHOBEHHUS

3.0 TexHuueckue ycTpoicTBa: IBUKEHHUE PAKET,

o BOJIOMET, KOTIEP, IPY>KUHHBIN MTHCTOJIET

[Ipaktuyeckne paboTel. M3yueHuwe cBs3u

53,10 CKOpOCTEl TeJl Tpu HEymnpyroMm yjaape.

HccnenoBanne cBs3u pabOTBHl  CHIIBI  C

H3MEHEHHEM MeXaHHYSCKOM OHCPIUH TCJia

MOJIEKYJISIPHAS ®U3NKA U TEPMOAMHAMUKA

3.1

##Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

3.1.1

OCHOBHBIE  TIOJIOXKEHHUS  MOJIEKYJISIPHO-
KMHETHYEeCKOW  Teopuu.  BpoyHoBckoe
JBH)KEHUE. Hudbdysus. Xapaxkrep
JNBWKEHUS M B3aUMOJCUCTBUSL  4YaCTHUIL

BEIECTBA

Mogenu cTpoeHus Tra3oB, KUJIKOCTEH U
TBEPABIX TEeT M OOBSICHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE ATHX MOJIeICH

Macca wmonekyn. KonaudecTBO BeliecTsa.

[TocTostHHAast ABOTaapo

TemnoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Llenscus

Mopgens wunmeanpHoro rasa. (OCHOBHOE
ypaBHECHHE MOJICKYJISIPHO-KUHETHUECKOH

TCOpHUU UACAILHOTO Ira3a

AblcomoTHass  Temmeparypa Kak  Mepa

CpeaHEeN KMHETUYECKON 3HEPIrur TEIIOBOTO




IBrKeHus Jyactul rasa. [llkana temneparyp

KennBuna

VpaBuenue Knaneiipona — Mengeneesa.

3akoH JlanbToHa

T"a30BEBIE 3aKOHBI. N3onpoueccer B
HIeATLHOM raze c HOCTOSIHHBIM
KOJINYECTBOM BEILECTBA: n30TEpMa,

n30Xxopa, n3odapa

TexHuueckne  yCTpoWCTBa:  TEPMOMETD,

O6apomeTp

3.1.10

[TpakTnyeckue pabotbl. M3mepeHue macchbl
BO3JlyXa B KJIACCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXTY
[apaMeTpamMu COCTOSIHUSL ~ Pa3pe’KEHHOTO

rasa

3.2

OCHOBbI TEPMOJAMHAMUKNU

3.2.1

TepMoauHamuyeckas cucteMa. BHyTpeHHss
SHEpPrusi TEPMOJMHAMUYECKON CHCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

322

KonugecTtBo TETIIOTHI " pabora.
BHyTpeHHsAss ~ SHeprusi ~ OJTHOATOMHOTO

HeaIBHOrO0 ra3a

323

Buael Tenmonepenauu: TEIIONPOBOAHOCTb,
KOHBEKUMsA, M3IydyeHue. TertoéMKOCThb
Teaa. YenbHas TEINIOEMKOCTh BEIISCTBA.
Pacuér KOJIMYECTBA TEIIOTHI pu

TCIIonepeaaquc

324

IIepBbrit 3aKOH TEPMOJIUHAMUKH.
IIpumenenne IIEPBOTO 3aKOHA
TEPMOAVNHAMUKH K U30IPOLECCAM.

I'padmyeckas uHTepnperanus paboTH ra3a

3.2.5

TemnoBble MamuHbl. [IpuHIUIBL AEHCTBUS
TEIIOBBIX MalIVH. [IpeobpazoBanus

OHEPIrun B TCIIJIOBBIX MalInHax.




Koadduuuent nonesHoro neiictBus (nanee
— KIIJ) rermoBoit mammnusl. [ukn Kapao u
ero KIIJI

Bropoit 3aKOH TEPMOJMHAMUKH.

326 HeoOpatumocTs mpoueccoB B MpUPOAE.

o TeruioBble  ABUTaTend.  ODKOJOTHYECKHE
po0JIEMBI TEIIIOHEPTETUKU

TexHuueckne  ycTpoWCTBa:  JIBUTaTelb

3.2.7 BHYTPEHHETO CropaHusi, OBITOBOM
XOJIOUIbHUK, KOHTUITUOHED

328 [IpakTnueckue paboThI. N3mepenune

YAEIBbHOM TEIUIOEMKOCTH

33

#iHPari## Al PEIATHBIE COCTOSHMA BEHHIECBA. ®A30BbIE

[NEPEXO/IbI

3.3.1

[TapooGpa3oBanue " KOHJICHCAIIHS.
Wcnapenne W kureHue. YebHas TEIUIoTa
napooOpa3oBaHMUsL. 3aBHCUMOCTH

TEMIICPATYPhl KUIICHUS OT JaBJICHHA

332

AOCONIOTHAass U OTHOCHUTEILHAS BJIAKHOCTH

Bo3ayxa. HacelmenHslii nap

333

TBépnoe Teno. Kpucramimueckue
amopdHbIC Tena. AHM3OTPONHUS CBOMCTB
KpPHUCTAJIJIOB. Kunxue KpHUCTAJLJIBL.

CoBpeMeHHbIE MaTepUalIbl

334

[InaBneHne W Kpuctamauzauus. Y JenbHast

TCIIJI0TA I1IJIaBJICHUA. CY6J'II/IM8_I_II/I$[

3.3.5

YpaBHCHI/Ie TEIIOBOro OanaHca

3.3.6

TexHuyeckue YCTpPONCTBA: TUTPOMETP H
MICUXPOMETP,  KAJIOPUMETP, TEXHOJOTUHU
MOJTy4YEHUs COBPEMEHHBIX MAaTepuajoB, B
TOM qucIie HaHOMaTepHUaoB, u

HaHOTCXHOJIOTMH

3.3.7

[IpakTnueckue paboTHI. N3smepenne

BJIAJKHOCTH BO3yXa




OJIEKTPOAMMHAMUKA

###HPar##H#JIEKTPOCTATUKA

DnexkTpu3anusl Tell. DJIEKTPUUYECKUU 3apsi.

1 JIBa BHIa SIIEKTPUUECKUX 3apsI0B
[IpoBoaHMKH, TUDJICKTPUKHU u
4.1.2
MOJIYIIPOBOIHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaaa
414 B3aumoneiicteue 3apsanos. 3akoH Kynona
OnekTpudyeckoe mosie.  Hampsok€HHOCTH
415 3JIEKTPUUECKOTO OJIA. [TpuHIMDO
o cynepno3unuu. JIMHUKM  HAOPSHKEHHOCTU
AIEKTPUUECKOTO TOJIS
416 PaGota cun 31EeKTPOCTATUYECKOTO TOJS.
4.1 o [Torenmman. Pa3HOCTh MOTEHIIMAIIOB
[IpoBOMHUKY U AUAIEKTPUKH B TIOCTOSTHHOM
4.1.7 JNeKTpUUecKkoM moje. Jusnexrpuueckas
MIPOHHUIIAEMOCTD
DNEeKTPOEMKOCTb. Konnencarop.
4.1.8 DNeKTpOEMKOCTh MJIOCKOIO KOHIEHCATOopa.
DHeprus 3apsHKEHHOI0 KOHAEHcaTopa
TexHu4eckne yCTpPOUWCTBA: AJIEKTPOCKOT,
419 ANEKTPOMETP, AJIEKTPOCTaTUYECKas 3aluTa,
o 3a3eMJICHUE AIIEKTPOTIPHUOOPOB,
KOHJEHCATOp, KCEPOKC, CTPYHHBIN MIPUHTEP
4110 [IpakTueckue paboTHI. Nsmepenne
o ANEKTPOEMKOCTH KOHIEHCATOpa
HHH#Par##HTTIOCTOSIHHBIN DJIEKTPUUECKUN TOK. TOKU B
PA3JIMYHBIX CPEJAX
VYciaoBusi  CymIeCTBOBAaHUSA  TOCTOSIHHOTO
4.2.1 JJIEKTPUYECKOT0 TOKa. VCTOYHMKH TOKA.
42 Cuna Toka. [locTossHHBIN TOK
422 Hanpsoxenune. 3akon Oma a1 yyacTka 1enu
423 DNEeKTPUYECKOE COMPOTUBIICHUE. Y ACIbHOE

COIIPOTUBJICHUC BCUICCTBA




424

ITocnenoBarensHOE, napasuiesibHOe,

CMCIIaAHHOC COCAUHCHUC ITPOBOJHUKOB

4.2.5

Pabora »nexrtpumyeckoro Toka. 3aKoOH

Jxoyisa — Jlenna

4.2.6

MOIIHOCTh SJICKTPHUYCCKOI'0 TOKA

4.2.7

anekTpoaBkymas cuna (manee — DJIC) u
BHYTPECHHEE COIPOTUBIICHUE HCTOYHHKA
ToKa. 3akoH Oma 7Sl TOJTHOM (3aMKHYTOM)

anekTpudeckoi nenu. Koporkoe 3amblkanue

4.2.8

DONeKTpoHHAasT  MPOBOAUMOCTh  TBEPIBIX
METaJUIOB. 3aBHCUMOCTb CONPOTUBIICHUS
METaJUIOB oT TeMIIEPaTypPhl.

CBepXmpoBOIMMOCTD

4.2.9

DJIEKTpUYECKU TOK B Bakyyme. CBoOHCTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBoaHUKHU. CobcTBeHHAs u
MpUMECHast MPOBOJAUMOCTh
MOJIYTIPOBOIHUKOB. CaoiicTBa p-n

nepexo/a. [lomynpoBogHUKOBBIE TPUOOPHI

4.2.11

DNeKTpuYecKuid TOK B  AJIEKTPOJIUTAX.
ONEKTPOIUTHYECKAS JUCCOLAIUS.

DneKkTpon3

4.2.12

DNeKTpUYECKUMA TOK B rasax.
CaMOCTOSITENbHBIT U HECAMOCTOSITENIbHBIN
paspsn. Paznuunbie THUTIBI
CaMOCTOSATENIbHOTO  pa3psga.  MomHus.

ITmazma

4.2.13

TexHuueckue  yCTpOWCTBA:  aMmIepMmerp,
BOJITMETP, pEOCTaT, HCTOYHUKU TOKa,
AJIEKTpOHArpeBaTebHbIE npuOOpHI,
ANIEKTPOOCBETUTENBHBIE npuoopBl,
TEPMOMETP COIPOTUBIICHUS, BaKyyMHbIN
IMOA, TEPMHUCTOPbl U  (HOTOPE3UCTOPHI,

HOJIYHpOBOZ[HI/IKOBBII;'I JAU0a, raJIbBaHHUKaA




4.2.14

IIpakTHueckue paboTHI. N3yuenune
CMEILIaHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenne 3JIC UCTOYHMKA TOKa M €O
BHYTPEHHEro conportunieHus. Habmonenue

AIIEKTPOJIN3a

11 KUIACC

Kon
pa3jiena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

4

SJIEKTPOAMHAMUKA

##HHPartHHH#M AT HUTHOE [10JIE. D JIEKTPOMAI'HUTHAA

VHAVKINS

4.3.1

ITocTostHHEIC MAarHuThbl.

B3aHMOH€ﬁCTBHC IIOCTOAHHBIX MarHuToOB

432

MaruautHOoe mosie. BekTop MarHUTHOM
uHaykuuu. IlpuHnun — cynepnosuuun.
JIuaum maruuTHOM MHIyKuMH. KapruHa
JUHUMA MArHUTHOM MHAYKIUMUA  TOJIS

IIOCTOAHHBIX MariHuToOB

4.3

433

MarnuTHoOe 1Moje MPOBOAHUKA C TOKOM.
Kaptuna  juHMiA 0o IJIMHHOTO
OpsIMOTO TPOBOJHHMKA H 3aMKHYTOT'O
KOJIBIIEBOTO TIPOBOJHHUKA, KATYIIKH C
tokoM. OnbIT Dpcrena. Bzaumoaeiicteue

IMPOBOAHUKOB C TOKOM

434

Cuna Amnepa, e€ Moaysb U

HaITpaBJICHUC

4.3.5

Cuna JlopeHma, €€ Momyiab W
HarpaBjeHue. JIBMKeHue 3apsyKeHHOU
YacTHLBI B OJHOPOAHOM MAarHMTHOM

nosie. Pabota cunsl Jlopenua

4.3.6

SIBiIeHUE DNEKTPOMArHUTHOW HHAYKIUH

4.3.7

IToTok BeKTOpa MarHUTHOM MHYKIIUU




2/C WHIYKIHUH. 3aKkoH

438 3JIEKTPOMAarHuTHOM MHAyKunu Papanes
BuxpeBoe snektpuyeckoe mone. IJC
WHIYKIWWA B MPOBOJIHUKE, JBHKYIIEMCS
4.3.9 TIOCTYTIATENBHO B OJTHOPOTHOM
MarHUTHOM MOJie
4.3.10 [IpaBuno Jlenna
NHAYKTUBHOCTS. SIBneHue
4.3.11
camounaykuu. 2J1C caMonHaAyKIUN
DHeprusi MarHUTHOTO TOJsI KATYIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE I0JIe
TexHuueckue yCTpPOMCTBA: MOCTOSHHBIE
MarHUThlI, AJIEKTPOMATrHUTHI,
43.14 JJIEKTPOABUIATENb, YCKOPHUTEIHN
AJIEMEHTAPHBIX YaCTHUI], WHIYKIIMOHHAS
neypb
[Ipaktuueckne  pabotel.  M3yueHue
MAarHUTHOTO TIOJII KAaTYIIKH C TOKOM.
4315 HccnenoBanue neMCTBHUS TMOCTOSHHOTO

MarHuTa Ha  paMmKy C TOKOM.
HccnenoBanue SIBJIEHUS

BHCKTpOMaFHHTHOﬁ HHAYKOWUU

5 KOJIEBAHU S 1 BOJIHBI
##HPart#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE
KOJIEBAHUA
Konebarenpnas cucrema. CBoOoaHbIC
KojeOanus. ['apMoHnYecKre KojieOaHusl.
> [lepuon, wacrora, amrumrtyna u Qasa
> KoJicOaHui
[IpyXuHHBIN MAasITHUK.
>12 MaremaTtuueckuii MassTHUK
513 YpaBHEeHHE TapMOHHUYECKUX KOJIEOAHUU.

Kunemaruueckoe " IUHAMHIYECKOE




OMMCAaHUE KOeOaTeIbHOr0 IBUKEHUS

[IpeBpamenue SHEpruu npu
rapMOHUYECKUX  KojeOaHusax. CBA3b
aMIUTUTYABl  KOJICOAHWH  MCXOIHOU
BEJIMYMHBI C AMIUIMTyJaMu KoseOaHuH

€€ CKOPOCTH U YCKOPEHUS

Konebarenbubiit  kouTyp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHHs B
U/ICTbHOM  KOJIeOaTeIbHOM — KOHTYPpe.
AHaorust MEXIy MEXaHHYECKUMH |
3JIEKTPOMArHUTHBIMU KOJIEOaHUSIMU.

®opmyna Tomcona

3aKOH  COXpaHEHHs SHEpruv B

nacajlbHOM KoJIEOATEILHOM KOHTYpC

BeiHyX1eHHBIC MeEXaHUYECKUE
koiicOanmst. Pesonanc. PesonancHas
KpuBas. BrIHy X /1IeHHBIC

DJIEKTPOMATrHUTHBIC KOJICOAHUSI.

[lepemennbiii  TOK. CHHyCOMJAIbHBIN

MIEPEMEHHBIN TOK.

MoiHOCTh MIEPEMEHHOTO TOKa.
AMIuTy1HOE u JEHCTBYIOLIEE

3HAYCHHUE CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpanchopmarop. IIpousBoacTso,
nepegayda u norpebiieHue
JIEKTPUIECKON JHEPIuu.
OKOJIOTrH4ecKHe pHUCKHU pu
IPOM3BOJICTBE IEKTPUUECKOW SHEPrHUH.
KynsTypa UCII0JIb30BaHUs

3JIEKTPOIHEPTUHU B MOBCETHEBHOM KU3HU

5.1.11

TexHunueckue yctpoiictBa: cericMorpad,
ANIEKTPUIECKUH 3BOHOK, JTMHUH

QJICKTpoICpcaaqd

5.1.12

ITpaxtnueckue paGotel. MccnenoBanue




3aBUCUMOCTHU nepuojia MaJIbIX
KOoJeOaHWil Tpy3a Ha HUTH OT JUIHHBI
HUTU M Maccel rpys3a. HMccienosaHue
MEPEMEHHOTO  TOKa B  ILENU U3
MOCJIEIOBATEIBHO COEJIMHEHHBIX

KOHJICHCATOpa, KaTyIIKU U Pe3UCcTOpa

5.2

#HHPari#MEX AHUYECKHUE 1 OJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

Mexannueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon. CkopocTtb
pacmpocTpaHeHUssT © JUIMHA  BOJIHBI.

HonepeqHHe " IPOAOJILHBIC BOJIHBI

522

HiHP arfH# Nntepdepenys "

T paKus MEXaHUYECKUX BOJIH

523

3Byk. Ckopocth 3Byka. ['pomkocTb

3ByKa. BeicoTa ToHa. TemOp 3ByKa

524

DNEeKTPOMarHUTHbIE BOJHBI. Y CJIOBHS
U3JIyYCHHUS] DJIEKTPOMArHUTHBIX  BOJIH.
Bzaumnas opuenrtanus BexktopoB E, B u

UB BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyMC

5.25

CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakKCHHE, IpeJIOMIICHHE,
noJisipu3aIus, mudpaxius,
uHTepdepeHIus. Cxopoctb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixamna 3JIEKTPOMATrHUTHBIX BOJIH.
[IpumeHeHne 3J1eKTPOMAarHuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHLIMOBI paiuOCBs3U U TENEBUACHUS.
Pannonokanusi. ONeKTpOMarHuTHOE

3arpsA3HCHUC Oprxcanmeﬁ Cpcabl

528

Texuuueckue YCTpOMCTBA:
MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasl IMAarHOCTUKA B TEXHHUKE

U MEIMIMHE, pajap, paaHuONpPUEMHUK,




TENeBU30p, aHTeHHa, Tenedon, CBY-

Ic4Yb

53

###ParH#OIITUKA

5.3.1

[IpssmonuHeitHoe pacnpocTpaHeHue

cBeTa B OAHOpPOAHOM cpexe. Jlyu ceera

532

OtpakeHue cBeTa. 3aKOHBI OTPAKCHMS
cera. [loctpoenne n300pakeHHid B

TLTOCKOM 3CpKaJic

533

[penomienne cBeTa. 3aKOHBI TPETIOMIICHHS
CBeTa. AOCOIIOTHBIN [10Ka3arelb

IMPCIOMJIICHHA

534

[Tormoe BHYTPEHHEE OTpaKCHHUE.
[IpenensHblii yroi IIOJTHOTO

BHYTPCHHCTO OTPAKCHUS

5.35

Hucnepcusi cBera. CHoXHBIA COCTaB

Ocnoro cBera. LBeT

53.6

CoOuparone U pacceuBaroIIyue JIUH3BI.
Tonkas nmuH3a. @OKYCHOE pacCTOSTHUE U
ONTUYECKass CHJIa TOHKOM  JIMH3BL
[TocTpoenue M300paxeHui B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX.
dopmysia TOHKOW JIMH3BL. Y BEIHYCHHUE,

naBaeMoe JIHH30M

5.3.7

Hpeﬂenm IMPUMCHUMOCTHU

reOMETPUYECKON ONTUKHU

53.8

Wntepdepentus  cera. KorepeHTHbIE
UCTOYHUKU.  YCIOBUS  HaOIIOJEHUSA
MaKCUMYyMOB 51 MHUHHMYMOB B
UHTEePPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(ba?;HLIX KOICpCHTHBIX UCTOYHUKOB

539

Hudpakmus  cera. JudpakuuonHas
peméTka. YcnoBue HaOJr0ICHUS
[JIABHBIX MAaKCUMYMOB TIpH TaJICHUU

MOHOXpPOMAaTH4YE€CKOT'O CBCTa Ha




TU(QPAKIUOHHYIO PEIETKY

5.3.10 [Monspuszanus ceera
TexHu4yeckue ycTpOMCTBA: OYKH, JYyIIA,
¢doroanmnapar, MPOEKIMOHHBIN ammapar,
5.3.11 MHKPOCKOII,  TEJIECKOIl,  BOJOKOHHAs
ONTHKA, JUQPPAKIHOHHAS  pPEmETKa,
TOJISIPOU]T
[Ipaktuueckne pabotel. M3mepenue
MOKa3aTes MIPEJIOMIICHUSI.
5.3.12

HccnenoBanue cBOWCTB M300pa)keHUH B

nuH3ax. HaGmoaenue nucnepcun cBeta

BJIEMEHTAHI CITIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTU

6.1

['panuipl NPUMEHUMOCTH KJIACCHUECKOMN
MEXaHUKH. [TocTynatel TEOpUHU
OTHOCHUTEJILHOCTH: MHBapUaHTHOCTh
MOAYJsl CKOPOCTHM CBE€Ta B BaKyyMe,

MPUHIUI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCUTENBHOCTh  OJIHOBPEMEHHOCTH.
3aMeqyieHHe BpPEMEHU U COKpalleHHe

JJIAHBI

6.3

DHeprus W UMIYyIbC  CBOOOJHOM

HJaCTHUIIbI

6.4

CBsi3b MacChl C PHEPTUEH U HUMITYJIHCOM
CBOOOMHON 4YaCTHIBI. DHEPrusi MOKOS

CcBOOOIHOM YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

®oronbl. ®opmyna Ilnanka cBs3u
5Hepruu (OTOHa C€ €ro 4acTOTOH.

OHeprust 1 UMITyJIbC GOTOHA

OTkpeiTHE u UCCIIe/IOBaHNe
dorordpdexra. OnbiTel A.I'. Cronerona.

3akoHb! poTo3ddexra

YpaBHeHue OHHIITENHA s




dorordpdexra. «KpacHas  rpaHuIaN

dotordekra

7.1.4

Hasnenue cBera. OnwiTe! [1.H. JIeObenena

7.1.5

XUMHUYECKOE NEHCTBUE CBETA

TexHnnueckue YCTpOMCTBA:
dororneMeHT, GOTOAATYUK, COIHEUHAS

OaTapesi, CBeTOINO]T

7.2

CT

POEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITE
Pezepdopaa mo uccnenoBanuto
cTtpoenust aroMa. [1nmanerapnas monuens

aTomMa

7.2.2

[Toctrynatet  bopa.  U3nydyenue wu
norjioneHne (OTOHOB TMpH  MEpexoe
aToMa C OJHOIO YpPOBHS SHEPTrUU Ha
npyroi. Bunbet  cnextpoB.  Crnektp

YPOBHEW YHEPTUHU aTOMa BOJIOPOJIa

7.2.3

BoaHoBEIE cBOMicTBa yacTtuil. BoaHEI nie
bponns. KopnyckynsipHo-BOIHOBOM
nyam3M.  Jludpakmuss SIEeKTpOHOB Ha

KpHuCTaJlllax

7.2.4

CnoHrtaHHOE u BBIHYKJICHHOE
W3JIy4YeHHE. YCTPOWCTBO W MPUHIMI

paboThI Ja3epa

7.2.5

Texnuueckne YCTPOWCTBA:
CHEKTpaJIbHBIM aHanu3 (CIEKTPOCKOI),

Jasep, KBaHTOBBIN KOMIIBIOTEP

7.2.6

[Ipaktuueckue paboTel. Habmronenue

JIMHEWYATOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoasl HaGHIOI[CHI/IH U pErucTpannuu

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE PATUOAKTUBHOCTU. OTIBITHI

Pesepdopaa mo ompeneneHuro cocraBa




paauoakTHBHOTO wu3mydeHus. CBoiicTBa
anbda-, oera-, raMma-Mu3JIy4eHHUs.
BrusiHue paauMoakTHBHOCTH HA IKUBBIC

OpraHUu3MbI

OTKppITHE  TIPOTOHA W HEUTpOHA.

Hyxnonnas moznens siapa I['eiizenOepra —

733 MBanenKo. 3apsy sapa. MaccoBoe Umcio
sapa. M30Tonsl
Anbda-pacnan. ONEeKTPOHHBIN 51
NO3UTPOHHBIM  Oera-pacmaa. ['amma-
734 U3IydyeHUe. 3aKOH  PaJUOAKTUBHOIO
pacrmaza
OHeprus CBSI3M HYKJIOHOB B  sijIpe.
732 SAnepusie cunbl. Jledekt Macco sapa
Snepuble peakuuu. JleneHue u CUHTE3
7.3.6
aaep
Snepubit  peaktop.  TepmosaepHslid
cunte3. I[IpoGneMbl U TNEPCHEKTUBBI
737 SIIEPHOM  DHEPIreTUKU. KOJIOTMUYECKHE
aCIIEKTHI SIICPHON SHEPTETUKU
DnieMeHTapHble  4YacTulbl. OTKpbITHE
7.3.8 IIO3UTPOHA. @yH1aMEHTAIIbHBIE
B3aUMOJICUCTBUS
TexHuyeckue yCTpOWCTBA: JO3UMETP,
7.3.9 KaMmepa BuibCoHa, sIEpHBIM pEakTop,
aToMHas 6om0a
[Ipaktuueckue pabotsl. HccnenoBanue
7.3.10 TPEKOB YaCTHII (o TOTOBBIM
¢dororpadusm)
OJIEMEHTBI ACTPOOU3NKA
Bun 3Bé3mHoro Heba. Co3Be3nus, sipKue
8.1 3BE3IbI, MJIaHETHI, Ux BUJIUMOE
JBUKECHHE

8.2

Conueunas cucreMa. llimaHersl 3eMHOU




TpYHIIBI. IImaHeThI-ruranThl 141 ux
CIIYTHHKH, KapJIMKOBBIC IIJIaHCTHI.

Maisie tenna ComHEUHOH CUCTEMBI

8.3

Comnne, ¢orochepa u armocdepa.

CoJiHeuHas1 aKTUBHOCTD

8.4

Hcrounuk sueprun CoHIa U 3BE3]1

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBEeTUMOCTb, PaJyc, TEMIIEpaTypa,
170:¢ B3aMMOCBSI3b. Jwnarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBY.
3BE31bI TJIaBHOW IOCIIEIOBATEILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTbY» IS

3BE3/1 TJIaBHOI ITOCIEA0BATEILHOCTH

8.6

###Par###BuyTpenHee cTpoeHHne 3BE3.
CoBpeMeHHbIE TIPE/ICTaBIICHHS 0
MPOUCXOXKJICHUU U 3Booruu CoJHIA U

3BE31. DTanbl )KU3HU 3BE3T

8.7

Muneunbiii Ilyts — nHama [amakrtuka.
CnoupanpHas  cTpyktypa [amakTtuku,
pacnpeneneHue 3BE3/A, Traza M IBUIN.
[Tonoxxenne u paBwxenue CoyHIIA B
[Namaktuke. Ilnockas u cdepudeckas

noacucteMsl 'alakTUKHU

8.8

Tunel ramakTuk. PamuoramakTUKH H
KBazapbl. UYEpHBIE IBIPpBI B SApax

TaJIaKTHUK

8.9

Bcenennas. Pacmupenue BceeneHHOM.
3akon XaO0na. PasOeranue ranaxTuk.
Bospact u paguyc Bcenennou, teopus
bonpmioro B3peiBa. Mogens «ropsuen

Bceenennoi». PennkroBoe nsnyuenue

8.10

MacmirabHasi  cTpykTypa BceneHHOM.
MeraranakTuka. Hepeménneie

po06JieMbl aCTPOHOMHH




YUYEBHO-METO/IMUECKOE OBECITEYEHUME
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* @Ousuka. 10 xmacc. Mskumes ['.4., byxosue b.b., Corckuit H.H.; noa
penakmuei IlappenteeBoit H.A. AkmumonepHoe oo6OmecTBo «M3gaTenbcTBO
«IIpocBemenue»

e Ouszuka. 11 knacc. Msakumes ['.4., byxoBueB b.b., Hapyrun B.M.; nox
penakiuenr [lapdentreBoit H.A. Axmumoneproe ob6mectBo «M3maTenbcTBO
«IIpocsemienue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA
®uszuka. [loypouHoe mnnanupoBanue kK yueOHuky ['.5. Mskumesa, B.O.
[noB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bubmuoreka [{OK. Ccpinka: https://myschool.edu.ru/

Poccuiickas anekTponnas mkona. Cebuika: https://resh.edu.ru/
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