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IHHOACHUTEJIBHASA 3AIINCKA

[TporpamMMa mno ¢u3uke 0a30BOro YpoBHS Ha YpPOBHE CpPEJHEr0 OOLIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHUH M TpeOOBAaHUN K pe3ysibTaTaM
OCBOEHHMSI OCHOBHOM 00pa3oBaTeiIbHON MporpaMMmsl, npeactaBieHHbIX B PI'OC
COO, a rtakxke ¢ yuétoMm (enepanpbHOil pabodeld TMpOrpaMMbl BOCIUTAHHUS U
KOHIIENIMK MpenofaBaHus yueOHoro npeamera «®dusmka» B 00pa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanuy, peATU3YIOIINX OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopmepxaHnue mporpaMmbl 10 (M3MKE HAmpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyuvarommxcss 10-11 kmaccoB mpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOy4eHHs, a TaKXe€ YYUTHIBAET HEOOXOAMMOCTh PEAU3ALUU MEXKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAy4YHbIMH YYE€OHBIMU TNpeaMeTramu. B Hel
OTIPE/IEIISAIOTCA OCHOBHBIE LIETU M3y4yeHUs (U3UKH Ha YPOBHE CPEIHEro OOILEro
oOpa3oBaHMsl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PM3UKU: JINYHOCTHBIE,
MeTarpeAMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (hu3MKe BKIIIOYAET:

e IUTAHUpYEMBbIE Pe3yIbTaThl OCBOCHHUS Kypca (pU3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cozepkaHue yuyeOHoro npeamera «dusuka» 1mo rogaM o0yyeHusl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyNHas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoniemM Mupe. LIIKombHbII Kypc GU3HKHA — CUCTEMOOOPA3yIOIIHiA
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IMOJYYEHUS HOBBIX MATE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH U JPYIHUX.
W3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (popMupoBaHHME YMEHUU MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU Y4€OHBIX HUCCIICOBAaHUM.

B ocHoBy kypca ¢u3uKd JUIsi YPOBHS CpEIHEro oO0Iero oOpa3oBaHUs
MOJIOKEH PAX WAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIMIBI €ro
ITOCTPOEHHS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISCTCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/eioB (PU3MKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEM Marepuan Kypca (GU3UKH
o0bequHEH BOKpPYr ¢u3nueckux Teopuil. Benymmm B Kypce siBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTEpPHUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzamus TpeanoaraeT HCIO0JIb30BaHHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUS
bu3ukn Cc pa3BuTHEM OOmEecTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMHU U DKOJIOTHICCKUMH MTPOOTIEMaMHU.

Hoess npuxnaonoit  uanpasnennocmu. Kypc (usuku npeamonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIOKEHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS HJIIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM MpobjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXke OOCYKICHUS
MpOo0JIEM PAIMOHATILHOTO TPUPOIOTIOIB30BAHUS U AKOJIOTHIECKON 0€30IMacCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UKM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBanus sBIAIOTCS (pusnyeckue Teopuu (HOpMUPOBAHHME TPEICTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKONU TeOpUH, poiiu (HyHAAMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpPUH, JUIS OIHUCAHUS CCTCCTBEHHO-HAYYHBIX SBICHHH W
IIPOIIECCOB).

CucTeMHO-AeSTENHbHOCTHBIN TOJIX0/T B Kypce (DM3UKU pPEaTu3yeTcsl MPEexke
BCEr0 3a CUET OpraHU3alMH DKCIICPUMEHTATBHOU ACATEIHPHOCTH O0YYarOIIHXCS.
Jlns  GazoBoro ypoBHSI Kypca (U3UMKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpPOHTATBHBIX KPAaTKOBPEMEHHBIX JKCICPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke oObEIUHEHBI B OOMIUN CIHUCOK YUYCHUYECKHX
MpaKkTUYECKUX padoT. BrimeneHne B ykazaHHOM TiepedHe JTabopaTOPHBIX padoT,
NPOBOIUMBIX JUIS KOHTPOJS H  OICHKH, OCYIIECTBISICTCS  YYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpollecca MCXOMsl U3 OCOOCHHOCTEW TIUIAHUPOBAHUSA W
ocHameHus kaOuHera Qusmku. Ilpm dsToM  oOecreunBaeTCs  OBJAICHUC
OOyJaroIMMUCS yYMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIETOBAHUS
3aBUCUMOCTEH (IU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
IIPEIOKCHHBIX THITOTES.

bonbiioe BHUMaHUE yAENAETCS PEIICHUI0 PACUETHBIX M KAaueCTBEHHBIX
3anay. Ilpu »TOM U1 pacdy€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJa4M C SIBHO
3aIaHHON (PM3UYECKON MOJIENBIO, TTO3BOJISIFOIINE MPUMEHSTh H3yUYE€HHBIE 3aKOHBI 1



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, TaK U HUHTErpupys 3HAHUSA U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHMs Ha
0o0OBbsCHEHHE TMpoTeKaHusi (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpY’Kalollen
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJEeNHu JUisl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusMu PI'OC COO k wmarepuanbHO-
TEXHHUYECKOMY OOecreueHno y4deOHOro mpoiecca 0a30BBII YpPOBEHb Kypca
(bU3UKK Ha YpOBHE CpeTHEro 00IIero 00pa3oBaHusl IOKEH U3y4aThCs B YCIOBUIX
NpeIMETHOrO0 KaOWHeTa (U3UKK WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro IHKIa. B kaOuHeTe (U3MKH MOIKHO OBITH
HeoOXoMMoe J1abopaTopHOoe O0OOpyAOBaHUE [JiS BBIMIOJHEHUS] YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX pabOT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyaoBaHHE (OpPMHUpPYETCS B COOTBETCTBUH C
OPUHLMIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U  0OECHeuYMBaeT IOCTaHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTPAlUN IS
WCCIICIOBAHMUSI  M3YYaeMbIX  SBJICHHM W  MPOLECCOB, OMIHUPUYECKUX H
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe 00OpyaOBaHUE [UIsI YUYEHWYECKUX MPAKTUYECKUX pPaldoT
(GopMupyeTcss B BUJIE TEMaTUYECKMX KOMIUIEKTOB M OO€CleYMBaeTCsl B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydarommxcsi. TeMaTH4ecKue KOMILIEKThI
nabopaTopHOTO 000pY/IOBaHUSI JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BaHNN AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LIETISIMUA U3YYEHUS! (PUBHKHU B 00IIEM 00pa30BaHUM SIBIISFOTCSL:

e (opMupoBaHHE WHTEpeca M CTPEMJICHHsS OOYyYaromMXCsi K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (OPMUPOBAHHE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTara H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHHMH OOBSICHATH SBICHUS C HUCIOJIH30BAHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMHpoOBaHHE MPEACTABICHUN O poiu (U3UKU A Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TUX 1iesieid 00ecrieurBaeTCsl PelIeHUeM CIEAYIOMMNX 3a/1ad B

npolecce U3y4eHus Kypca GU3HKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBbl  3HAHUM 00  oOmMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, DBJIEKTPOJMHAMHKY, KBAaHTOBYIO (U3HKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHme yMEHHMIA TPUMEHATH TEOPETUYECKHE 3HAHUS IS
OObsiCHeHUS (PU3NYECKUX SBICHUW B TPUPOAEC U Uil TMPUHATHS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOEHME CIOCOOOB pEIIECHWS pPa3IUYHbIX 337Ja4 C $BHO 3a/laHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TMOHMMaHUE (PU3UYECKUX OCHOB U MPHUHILMUIOB JIEUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAIOIIYIO
cpexny;

e OBJIAJICHUE METOJAMHU CAMOCTOSITEJIBHOIO IIJIAHUPOBAHMS U TMPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHalIM3a W HHTEpIpeTanuu UHGOpMaINH,
OIpPEENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI Jisl pa3BUTHSl YMEHUN IMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbI1 ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpazoBanust otBoautcs 136 vacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE MepeyeHb JadopaToOpHBIX U
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
POBENICHUST JTA0OPATOPHBIX PAbOT U OMBITOB C Y4YETOM WHIUBUIYAIbHBIX
0COOEHHOCTEH 00yUYarOIMUXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. @®u3nka u MeTOAbI HAYYHOI'O MO3HAHMUS

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHUS OKPYIKAOILETO
mupa. Ponp dSkcnepuMeHTa M TEOPUM B IPOLIECCE TO3HAHMS MPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MonenvpoBanue (u3NYECKUX SBICHUM M mpoueccoB. HaydHble rumoressl.
dusnyeckre 3aKOHbl U TEOpPUH. ['paHUIBl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele M LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUYKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpemHsiE CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTepUaJbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMBbI KOOPIWHAT.
CroxeHue nepeMenieHnil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpsSMOMHEHOe nBmwkeHue. [ 'paduxu
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHUS, MyTH U [EepEeMENICHUs
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoboHOe majieHue. Y CKopeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonuHeitHoe  aBmkKeHue. [IBUkKEHHE  MaTepuaJbHOM TOYKH 1O
OKPYKHOCTH C IOCTOSHHOW I10 MOAYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JJUHEUHAS
ckopocTs. [lepuoa u yactora obpaiienus. [{[eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JBH)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCUYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeoOpazoBanue ABUKEHUHN C UCIIOJIH30BAHUEM MPOCTHIX MEXAaHNU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIICHHOTO IO YIJIOM K TOPHU30HTY M
TOPU30HTAIBHO.



H3mepenune yckopeHus CBOOOTHOTO MaeHHUS.

Hamnpasnenue CKOpoCTH NpU ABUKEHHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnmenoBanre COOTHOLICHHWS MEXKIY NyTSIMH, NPOMIACHHBIMU TEJIOM 3a
[IOCJIEAOBATEIbHBIE PAaBHBIE MPOMEXYTKH BpPEMEHM IIPHU PAaBHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue NBMKEeHUS Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunumn  otHocutenbHOCTH — [ammues.  IlepBeii  3akoH  HproToHA.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
IUI MaTepUajIbHOM TOUKU. Tpernil 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoOro Ttarorenus. Cumia Tspkectu. llepas kocmumueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CkoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuina TpeHusl CKOIBKEHUS U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuita cOpOTUBIIEHUS IPU IBUKEHUY TEJIA B AKUJIKOCTH WIIA Ta3e.

[TocTynarensHO€E U BpalaTesibHOE IBHXKEHHE a0COIIOTHO TBEPAOIO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHndeckrue yCTpPOWCTBA M IIPAKTUYECKOE MNPUMEHEHUE: MOIIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHune nHepuu.

CpaBHeHUE Macc B3aUMOJACHCTBYIOIINX TE.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Je(OpMalInu.

HesecomocTe. Bec Tena npu yCKOPEHHOM ITOIbEME U MTAJECHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HccnenoBanne yciaoBHM PABHOBECHS TBEPAOTO Tela, HMEIOLWIETO OCh
BpalICHUsI.

Tema 3. 3akonwl coxpanenus 6 mexanuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpPUAIbHBIX TOYEK.
NMnynbe cUbl U1 U3MEHEHUE HUMITyJIbca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE ABMXEHHE.

Pa6ora cusbl. MOITHOCTD CHITBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOU JHEPTUM.

[TorennumanbHas DHEPTHUSAL. [TorennmanbHas JHEPTUSA YIIPYro
neopMupoBaHHO  TipykuHbI.  [loTeHnManbHast  3HEprust Teda  BOJIU3H
OBEPXHOCTH 3€MJIN.

[loreHuuanbHple ¥ HENOTCHUMAJIBHBIE  CHUJIBI. Cs3b  paboThI
HENOTCHUUAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW SHEPIrUM CUCTEMBI TEI.
3aKOH COXpaHEHUS MEXaHNYECKON DHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOWCTBA U IMPAKTUUECKOE INMPUMEHEHHUE: BOIOMET, KONED,
IPY>KUHHBIN UCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATBEHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyenue aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBA3U pabOThI CUJIbI C U3MEHEHHEM MEXaHUYEeCKOW AHEpruu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Pa3nen 3. MogexkyasipHasi puznka U TepMOAUHAMUKA
Tema 1. Ocnosvl MOEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep IBWKCHUS U
B3aUMOJICCTBUS YaCTUIl BewlecTsa. MoJenn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Lenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJICKYJISIPHO-
KMHETHUYECKOW TEOpHHM HACAIbHOro raza. AOCOJIOTHas TeMmIieparypa Kak Mepa
CpeIHEN KWHETHYECKON SHEPrMy TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KenpBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHnaeneeBa—Knanerpona.
3akon JlanbroHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe MpencTaBiICHHE H30MPOIIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JIUCKPETHOE CTPOCHHME BellecTBa, doTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmneiThl 0 AU HY3UU KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita IITepHa.

OnBbITHI, JTIOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3anMO/ICHCTBHA.

Mogenb, WILTIOCTpUpYIOLIas MPUPOY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUSI MACAIBHOIO rasa,
M30IPOLECCHI.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

OnpeneneHue Maccbl BO3yXa B KJIIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIY ITapaMeTPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmonnHamuueckass cucreMa. BHYTpeHHsIsE HEpruss TEPMOAUHAMUYECKON
CUCTEMBI U cTIoco0BI e€ m3MeHeHus. KonmdecTBo TernoTel U padoTta. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  MAECAJbHOrO  rasa. Buasl  Temionepenayw:
TEIUIONPOBOHOCTh, KOHBEKIMS, U3IydYCHHUE. Y JeJIbHAs TEINIOEMKOCTh BEIIECTBA.
KonunyecTBo TeminoTsl npu Tenaonepeaaye.

[Tonsitue 006 aauabatHoM tmiporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKHM K u3ompoleccam. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TemoBple ~ MamwmHbl.  [IpuHOMIBI  OEMCTBUSA  TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi s>Hepruu B TeIIoBbIX MamuHax. Kosdduiment mnosne3Horo
nevictBus TemtoBod mamwuHbl. [{ukn KapHo m ero kosddummeHT moje3Horo
JEUCTBUSA. DKOJIOTHUECKUE MPOOIEMBI TETUIODHEPTETHUKH.



TexHu4eckue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUraTeib
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3mMeHeHre BHYTPEHHEH SHEpPruM Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUACOJEMOHCTPALIHS).

N3meHeHue BHyTpeHHEH SHEpruM (TeMIlepaTyphl) Tea MpH Teruionepenaye.

OneIT 1Mo ananabaTHOMY pACHIMPEHUI0 BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoi TypOWHBI, ABUTATEINS BHYTPEHHETO CTOPAHMUSI, PEAKTHBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Aepezammnuie cocmoanusa eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHJeHcalusi. VcnapeHue u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacwllieHHbIM map. YjaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT JIaBJICHHUS.

TBépnoe Teno. Kpucramnmnueckue u aMoppHbie Tena. AHU3OTPOIHUsI CBONCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpeMmeHHblE Marepuaibl. [lmaBienue u
KpucTayui3anus. Y aelbHas TerioTa rmiasienus. Cyonumarus.

YpaBHeHUE TEMIOBOTO OalaHca.

TexHuyeckue yCTpOCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTMU MOJTYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenune HarpeBaHus U IJIABJIEHUS KPUCTAIUNIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomoi

N3MepeHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

Pazjes 4. DiiekTpOAMHAMHUKA
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYECKHil 3apsia. J[Ba BuAa »IEKTPUUYECKUX
3apAnoB. IIpOBOJHWKM, IUANEKTPUKA W MOJYIPOBOJHUKH. 3aKOH COXPaHEHUs
ANEKTPUYECKOrO 3apsijaa.
B3aumopaeiictBue 3aps0B. 3akoH KyioHa. To4eUHBI AIEKTPUYECKUI 3apsil.
Onexktpuyeckoe mnone. Hanpspk€HHOCTh  anekTpudeckoro nods.  IIpuHimn



CYyHEPIO3ULNN IIEKTPUUECKUX IOJeH. JIMHNKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJIS.

PaGora cumm  snekrpoctatmueckoro  moisst.  [lorenmuman.  PasHocThb
MOTEHUHAIOB. [IpOBOMHUKM W JUANEKTPUKUM B  DJIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh IIOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHIEHCATOPA.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3alllUTa, 3a3eMJICHUE DJIEKTPONpHOOpPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmnapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIMI IEUCTBUS JJIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TE.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOAHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMDIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOWIAIN
IIJIACTUH, PACCTOSIHUSA MEXKAY HUMU U AUIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apspKEHHOTO0 KOHIEHCATOPA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

OJNEKTPUUYECKUA TOK. YCIOBHMS CYIIECTBOBAaHUS SJIEKTPUYECKOIO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenmu.

DJIEKTPUYECKOE CONPOTHUBIICHHE. YEIBHOE CONPOTHBICHHE BEILECTBA.
ITocnenoBarenbHOE, MAPAIIENBHOE, CMEIIAHHOE COEAUHEHHE ITPOBOIHUKOB.

PabGora nanekrpuyeckoro Toka. 3akoH JDxoyms—Jlenna.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOIBUKYILAsl CHJIa U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHHMKA TOKA.
3axoH Oma 1t TOAHOM (3aMKHYTOM) 5iekTpudeckoi nenu. KopoTtkoe 3ambikaHue.

ONEKTpOHHAsA  MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METANIOB OT TeMneparypbl. CBEpXIPOBOJUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[1omyrmpoBOIHUKM. CoOcTBeHHast 51 IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBoIHUKOB. CBolicTBa p—N-niepexona. [lonynpoBoHUKOBBIE TPUOOPHI.

OJNeKTpUYeCKHid TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOLMALA. DIEKTPOIIN3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITENbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: amIIepMeETp,
BOJIBTMETP, PEOCTAT, HMCTOYHUKH TOKA, DSJIEKTPOHAIPEBATEIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONMPOTHUBIICHUS, BAKYYMHBIN O],
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAaHUKA.

Jlemoncmpayuu

W3mepeHne CHITbl TOKA U HAPSLKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHHS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMelaHHOE COeIMHEHUE ITPOBOIHUKOB.

[Ipsimoe wu3MepeHHe SIEKTPOIABIKYIIEH Ccuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOTO AJIEMEHTA M OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTE IIEKTPOJIUTOB.

W ckpoBoii pa3psi ¥ IpOBOJAUMOCTb BO3AYXaA.

OHOCTOPOHHSSI IPOBOIUMOCTD HOJIA.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

M3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYIIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUSI.

HabGmronenue snekrpomsa.

MesknpeaMeTHbIE CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIecTBIsETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MaTHKH,
OMONOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAYYHOTO
NO3HAHUSA: SIBJIEHUE, HAyYHbIH (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIEPUMEHT, MOJICJINPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas QyHKUus,
napabona, runepoosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U X MPOEKIUHA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B XKUBOW mpupoje, Auddys3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHUE),
AIEKTPUYECKUE SBJICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTEU M



ra3oB, DJJIEKTPUYECKHME CBOMCTBA METAJLIOB, AJIEKTPOJMTHYECKAs IUCCOLMALNA,
raJibBaHUKA.

l'eocpaghus: BIaXXHOCTh BO3yXa, BETPHI, 0apPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE ABMXKCHHUN C HCIOJIb30BAHUEM MEXaHHU3MOB,
y4€T TpPEHUS B TEXHUKE, NOAIIWIHUKH, HCHOJb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M APYrHE), JBUIATENb BHYTPEHHErO
cropanusi, naposasi TypOrHa, OBITOBOW XOJIOAWIBHHUK, KOHAUIIMOHED, TEXHOJIOTHH
NOJIYYEHHUSI COBPEMEHHBIX MATEPUAIOB, B TOM YHCJIE HAHOMATEpPUAJIOB, H
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJIEHHUE DJIEKTPONpHOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC pUOOPBHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pasjnen 4. Di1eKTPOAMHAMHUKA

Tema 3. Macnummnoe none. I1eKmpomMazHuUmMHaAA UHOYKYUS

[loctostHHBIE ~ MarHuThl.  B3anmMoaelcTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnose. Bektop marsuTHOM wuHAYKUMU. [lpuHnun cynepnosunuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOW WHAYKIMU. KapTuHa JUHUI MarHUTHOM
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOJHHMKA € TOKOM. KapTuHa JWMHUN WHIYKIUA
MAarHUTHOI'O TOJISl JUIMHHOTO MPSIMOIO0 IPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOIO
IPOBOJIHUMKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBue mpoBOJHUKOB C
TOKOM.

Cuiia AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moly/ib U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTUIIbI
B OJHOPOJHOM MarHuTHOM IMoJjie. PaboTa cunsl JlopeHa.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
WHIYKIMHA. OJIEKTPOABIKYILAS CHJIA HWHIYKIMHA. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu Gapanes.

BuxpeBoe »ieKkTpuyeckoe ToJie. ODNEKTPOABIKYIIAs CUla HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

ITpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJIEKTPOJBIKYIIAs  CHUia
CaMOUHIYKIUH.

DHEeprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHndeckrue yCTpOMCTBA M MPAKTHUYECKOEC MPUMEHEHUE: TMOCTOSHHbBIC
MArHuThl, SJICKTPOMArHUTBI, JJEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTULl, NHIYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKIIOHEHHE PTIEKTPOHHOIO MyYKa MAarHUTHBIM TOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoeiicTBrue ABYX MPOBOAHUKOB C TOKOM.

Cuiia Amnepa.

JevictBue cunbl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON WHIYKIWH.

ITpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJBHXKYILEH CUJIbI HHAYKIIUU OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIINH.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3yueHre MarHUTHOTO TOJISI KATYIIKU C TOKOM.

HccnenoBanne AeMCTBUSA MOCTOSIHHOIO MAarHUTAa HA PaAMKY C TOKOM.

HccnenoBanue sBIEHUA 3JICKTPOMArHUTHOM MHIYKIWH.

Pa3nes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumuble Konedanus

KonebarenpHasts  cucrtema. CBOOODHBIE  MEXaHUYECKHE  KOJIEOAHUS.
I"apmonunyeckue konedanus. Ilepuoxa, yactora, ammuTyga M Qasza KojgeOaHH.
[Ipy>XMHHBIA MasTHUK. MareMaTUYECKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
kosnebanuii. [IpeBparieHune sHeprun Mpy rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
ANEKTPOMATHUTHBIMU KoyieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPIUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KoJjieOaHusx. BeIHYK/I€HHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BoiHyXI€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIMTYTHOE€ W JEUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA M
HANPSHKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepegavya u MoTpedICHUE IICKTPUUSCKOM
SHEPIrUU. DKOJIOTMUECKUE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanure mapaMmeTpoB KoJieOaTeNbHOW cHUCTEMbl (NIPYKUHHBIN WM
MaTEMaTUYECKUNA MASITHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuwinorpaMmbl (3aBUCUMOCTH CHUJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu MOCIIENOBATENIBHOM COEAWMHEHWH PE3UCTOPa, KATYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUM 2IEKTPONEPEIAYH.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPHOJA MaJbIX KOJIEOAHUH rpy3a HA HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 ITOCIEAO0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHble 60JIHbl

Mexanuyeckue BOJIHBI, YCIOBHS pacnpoctpanenud. llepuon. CkopocTh
pacrpocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble W TPOJOJILHBIE BOJIHEI.
WNuTtepdepenius u uppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3TYUEHHUSI JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoi BoiHe. CBoilcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXKeHUE, MpeJIOMIICHUE, Tospu3amus, Audpakiius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paIUOCBSI3U U TeJEeBUACHUA. Paanonokamusi.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckrue yCTpPOMCTBA M TMPAKTUUYECKOE TPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas AMArHOCTHKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHue U pacCIpPOCTPAHEHHUE MTOTIEPEYHBIX U TTPOIOJIHHBIX BOJTH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune unrepdepenimm u mudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrofgenue cBS3u I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOM U
4acTOTON KOJeOaHUI.



HccnenoBanne  CBOMCTB — DJIEKTPOMATrHUTHBIX — BOJIH: OTpaXKEHUE,
npesioMJIeHUE, MoJspu3anus, Judpakius, HHTephepeHITus.

Tema 3. Onmuxka

['eomerpuueckas onruka. I[IpsmMonnHENWHOE pacHpoOCTpaHEHUE CBETa B
ogHOpOoaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxenue cBeTa. 3aKOHbBI OTpaxkeHHs cBeTa. llocTpoeHne n300pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil Yroa IMOJHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cseta. CiioxHblii cocTaB O6enoro cseta. LBer.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DoKycHOE
pAcCTOSIHUE W ONTHYECKas CHjla TOHKOM JuH3bl. [locTpoeHune n3o0paxkeHud B
coOuparIIKX U pacceuBaroluX JuH3aX. Dopmyna TOHKOW JIMH3BL. YBEJIUYEHHUE,
JTaBaeMo€ JIMH30M.

[Ipenespl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOUYHUKH.
VYcaoBus HaOMOIEHWS MAaKCUMyMOB M MHUHMMYMOB B HHTep(hEepEeHIMOHHOU
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YcIoBue HaOMIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(DPaAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHUYecKue YyCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: OYKH, JyIa,
(oroanmnapaT, NPOEKIMOHHBIN ammapaT, MHUKpPOCKON, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

IIpsAMosIMHENTHOE pPAcCIPOCTPAHEHUE, OTPAKEHUE M IPEIOMIICHUE CBETA.
OnTtuyeckue npuOOpHI.

[TonHOE BHYTpEHHEE OTpa)xkeHne. Moelb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenne narepdepeHIum cpeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TonydyeHue criekTpa ¢ MOMOIIbIO MPU3MBI.

[TonyueHue crieKTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipusanuu CBETA.

Yyenuueckuii oxcnepumenm, nabopamopmsie pabomul



N3mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIEIIHAIBHOM TEOPUU OTHOCUTEIBHOCTH
['panunbpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIICLIMAJIbBHOW TEOPUH OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BaKyyMe, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU M COKPAILCHHE
JUTHHBI.
DHEPrUsl U UMITYJIbC PENSATUBUCTCKON YACTHULIBI.

CBs13b MaccChl ¢ 3Hepmel71 U UMITYJIbCOM peHHTHBHCTCKOﬁ HYaCTHUIIbI. 9Hepm;1
ITOKO4I.

Pasnen 7. KBantoBas ¢pusuka

Tema 1. Inemenmul K6AHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprun GOTOHA C €T0 YACTOTON. DHEPrus
U UMIyJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3akOHBI
doTorddexra. YpapHenue IDiinmreHa jis Gorodrddexra. «KpacHas rpaHuna»
dboTtorddekra.

JHaBnenne cBera. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHu4eckue yCTpOWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTODIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3(PheKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

Cgeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas mopmens aroma. llocrymarel bopa. M3nydeHuwe u morjomeHue
(GOTOHOB mMpU Mepexojie aToMa C OAHOrO0 YpPOBHS JHEPruu Ha JApyrou. Bumabl
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPOJA.

BousiHoBBIE cBoOVicTBa yactul. Bonnsl ne bpoinsa. KopnyckynsspHO-BOIHOBOM
Tyan3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHue IIMHBI BOJIHBI JIa3epa.

HabGmronenue nuHeRvaTbIx CIIEKTPOB U3TYUYEHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

HaOnroienne nuHeyaToro CreKkTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTBI, JOKA3bIBAIOIINE CIIOAKHOCTh CTPOCHUS siApa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna  1mo  ompeneneHuio  coctaBa
pannoakTUBHOrO wu3nydeHus. CpoiictBa anbda-, Oera-, ramma-u3IydeHHUS.
Binsinue pairi0akTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TTpOTOHA M HeWTpoHa. HykinoHHas moxens siapa I'elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacriaf. DNEKTPOHHBIM M TO3UTPOHHBIA Oera-pacman. ['amma-
M3JIy4yeHne. 3aKOH pauOaKTUBHOIO pacIaja.

DHeprus CBsA3M HyKIJIOHOB B szpe. SnepHbie cuibl. JledexT maccel sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepusiii peaktop. TepmosinepHsiii cunTe3. IIpobOiieMbl M NEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACIIEKTHI I€PHON SHEPTETHKHU.

DnieMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTop1 HAOIIOAEHUSI M pErHCTPaIK FIEMEHTAPHbBIX YacTHUL.

dyHIaMeHTaIbHbIe B3aUMOJIHCTBUA. ENMHCTBO (hU3nvecKoil KapTHHBI MUPA.

TexHuyeckue yCTpoHuCTBa U IPAKTUYECKOE ITPUMEHEHHUE: TO3UMETP, Kamepa
Buiibcona, simepHbIil peakTop, aroMHas 6omoa.

Jlemoncmpayuu

CuéTYrK MOHM3UPYIOIIHUX YaCTHULL.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanue TpekoB YacTHIL (IO TOTOBBIM (hoTOrpadusim).

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKHU

DTanbl pa3BUTHUS aCTPOHOMUU. [IpHUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUM.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKde 3BE3NBI, IUIAHETHI, MX BHJIMMOC
JIBYDKEHIUE.

CoiHeuHast cucTeMa.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajabHBIH Kjacc —
CBETUMOCTB». 3BE3MbI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTbY» JJI 3BE3]] IJIaBHOM MOCJIEAOBATEILHOCTU. BHYTpeHHEee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN W 3Boaounu ConHia u
3BE31. DTanbl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. [lonoxenue u nBwxeHue ConaHua B
INanaktrke. Tunel ranaktuk. Pagnoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
TaJIAKTHUK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa00sa. Pa3doeranue rajiakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUEeHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITHIOTEPHBIX
MPUWIOKEHUH I ONPENESICHU MOJ0KEHN HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be3/1usd CEeBEPHOro MOIYyIIapus U APKUE 3BE3/BI.

Hab6monenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

O6o0maronee NOBTOPEHUE

Ponpr ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax AesTeIbHOCTH YEJIOBEKA, POJib U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOUN HAay4YHOU KapTHHE MUpPA, POJb (PU3NYECKON Teopuu
B (GOpPMHpPOBAHUU TPEACTABICHUN O (DUINYECKON KapTHHE MHpPA, MECTO
bu3nuecKkoil KapTHUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COJAEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (HhakT, TUIOTe3a, (u3nuecKas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHMH HA OCH KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
POU3BOJHBIE BJEMEHTApHBIX (YHKIMM, TPU3HAKK TOJ00HUS TPEYrOJIbHUKOB,
ompeeeHIe MIOMIAAN IIOCKUX GUTYp U 00BEMA Tell.

bBuonocus: snektpuyeckue SBIEHUS B JKUBOM NpUPOJE, KojeOaTenabHbIE
JBUXEHHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU IPUPOAE, NCUCTBUE
paaualy Ha )KMBbIC OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTYpa TBEPIBIX
TEJN, MEXaHU3Mbl OO0pa30BaHUA KPUCTAUIMYECKON PEMIETKH, CHEKTPaIbHbIN
aHaIM3.



l'eocpagpusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aAHUE 3EMIICTPSICEHHIA.

Texnonoeus: JNUHUM DBJIEKTpONEpenady, TEHEepaTop IMEePEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS TI€4Yb, pajap, pPaauonpuéMHUK, TEIEBHU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
coJIHEeYHas OaTapes.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA HNPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mnpeamera «®Pu3nka» Ha YpPOBHE CpPEIHETO OOMIETo
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIECUUTH JTOCTUKEHHE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS y4eOHOTro npenmera « OU3uKay JOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOy4YarolmUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3UIMEN JHUYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCUIUPEHUE >XU3HEHHOTO
OIbITA U OMbITA JIEATEIBHOCTH B MPOLECCE Pean3allii OCHOBHBIX HAIlPaBICHUU
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpMUPOBAHHOCTh TPakKAAHCKON MO3UITUN 00YUaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

NPUHITHE  TPAAUIMOHHBIX  OOINEYEIIOBEYECKUX  T'YMAaHHUCTUYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECAX TI'PAXKIAAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHOW OpraHU3AINY;

YMEHUE B3aUMOJIEHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIUSIMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JIESITENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OILIEHUBATHh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HAHUE JUYHOTO BKJIAJla B TOCTPOCHUE YCTOMYUBOTO OyAYIIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAs 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuiero pu3ndyeckoil Hayke;



5) TpyA0BOT0 BOCTIMTAHUS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccruoHaNIbHON NeATeNbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyiel mpoeccuu 1 peau30BbIBATh COOCTBEHHBIC KU3HEHHBIC MJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3UKY HA TPOTSKEHUU BCEH KU3HH;

6) 3K0JIOrHYeCKOTr0 BOCTIUTAHMS:

C(OPMHUPOBAHHOCTDh HKOJIOTUYECKON KYJIbTYyphl, OCO3HAaHUE TJI00ATBLHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUN B OKPYKAOIIEH Cpelle HA OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

paclIupeHHe OIbITa JEATEIbHOCTH SKOJIOTMYECKOW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3HUKE;

7) IEHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTH HAay4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IpOIECCE
u3ydeHuss  (U3MKH  OCYLIECTBIISATh  MPOEKTHYD M MCCIEIOBATEIbCKYIO
NeATENbHOCTh UHNBHUIYAIbHO U B TPYyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAIbHBbIE YUeOHbIE JeiiCTBUSA
ba3oBble 1ornueckue aeiicTBM:
CaMOCTOSITENIbHO  (OpMyJIMpOBaTH W aKTyaJU3UpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeNATh LEIU IEATEbHOCTH, 3aJaBaThb MapaMeTpbl U KPUTEPUU HX
JOCTHXKCHHUS;
BBISIBJIAIT ~ 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B  paccMaTpUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHUS] MPOOJIEMBbI ¢ yU4ETOM aHaM3a WMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSATEILHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIHTATOB
1[eJISIM, OIIEHUBATh PUCKH MOCIICICTBUHN AESTEILHOCTH;
KOOPJMHUPOBATh W  BBHINOJNHATH pabOTy B YCJIOBHSIX  PEaBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciaenoBarejabcKHe 1eVCTBUSA.
BJIaJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJIaMU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIICIOBATEIHCKON M MPOEKTHON JCATEIHHOCTH
B 00ylacT (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUs 3a/iay (PU3UYECKOTO COJEpKaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

BJIQJICTh BHUJAMHU JICSITEIBHOCTH IO TOJYYEHUI0O HOBOIO 3HAHUS, €ro
UHTEPIpETAllY, MPeoOpa3OoBaHUI0 M TPUMEHEHUIO B PaA3JIMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YI€OHBIX MMPOSKTOB B 00y1acTh (hU3UKH;

BBISIBIIATh TIPUYMHHO-CIICJACTBEHHBIC CBS3M M aKTyaIM3WpOBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh ApTyMEHTHl MJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHaJIM3UPOBAaTh TMOJYYECHHBbIE B XOAE PpEIICHUS 3aJlayd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHOMN
NeSTEILHOCTH, B TOM YHCIIC TIPU U3yUYeHUU (DU3UKH;

JTaBaTh OIICHKY HOBBIM CUTYaIlUsM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;,

YMETh TEPCHOCUTh 3HaHWA 10 (u3MKe B TPAKTUYECKYIO 00JacTh
KU3HECATCIIEHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX YUYECOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC HJICH, TIPE/jIaraTb OPUTHHAIBHBIC TIOIXO0IbI U PEIICHUS;

CTaBUTh MTPOOJIEMBI U 33/1a4YH, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJNydeHHs] MHPOpMauu (HU3UIECKOTO COJCPIKAHHS W3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIICCTBISTh IOWCK, aHaJM3,
CUCTEMATH3AIMI0 U WHTEPIPETAlMI0 HMH(DOpMAIMK pa3IUYHBIX BUIOB U (PopM
IIPEICTaBJICHMUS,

OIICHUBATh IOCTOBEPHOCTh MH(POPMAITUH;

UCITOJIB30BaTh  CPEJICTBA  WH(DOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHHKH OE€30IacHOCTH,
TUTHEHBI, pEeCypcocOepexeHusi, TMPaBOBBIX M DJTUYECKHUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCcHOCTH;

co3JaBaTh TEKCThl (PU3MUYECKOTO COJEp>KaHUS B pa3IMYHBIX (opmaTtax ¢
y4éTOM Ha3HAYCHUS WH(POpPMAIIUU | TIEICBON ayIUTOPUH, BEIOMpAs ONITUMAIIBHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaJIU3aIiu.

KoMMyHuKaTHBHBIEe YHHBepPCcaJbHbIe y4eOHbIe 1eliCTBUA:
OCYILIECTBIISITH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaThb MPEANOCBUIKM  KOH(PIUKTHBIX  CUTyalldd M  CMATYaTh
KOH(JIUKTBI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHMMATh U MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX JEHCTBHI C Y4€TOM 0OLIMX
MHTEPECOB U BO3MOYKHOCTEN KaXKIOT0 YJICHA KOJUIEKTUBA;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOpPJIMHUPOBATh ACHUCTBUA MO €€ JOCTUKEHHIO: COCTAaBJISITh IUIAH JEUCTBHUM,
pacupenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yIbTaThl
COBMECTHOH paboThI;

OLICHUBATh KAadyeCTBO CBOEr0 BKJIAJa M KaXZOr0 yYaCTHUKA KOMAaHIBI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBATh HWIEU C TO3UWLUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranmsamnus:

CaMOCTOATENIbHO OCYLIECTBISATh MMO3HABATENbHYIO JAESITEIBHOCTh B OOJACTH
(U3UKK W aCTPOHOMHUH, BBIBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBECHHEIC 3a/1a49H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACUYETHBIX M KayeCTBEHHBIX
3aJ]1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKOW pabOThl C yUETOM HMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacUpsATh paMKH y4eOHOIro MpeaMeTa Ha OCHOBE JIMYHBIX IPEANOuYTeHU;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JpPYIULMA B 00JacTU
(U3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJUIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJE€Th HABBIKAMM  IO3HABATENIbHOM  pedJeKkcuu Kak  OCO3HAHUs
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENBHBIX IPOLIECCOB, WX PE3YJbTAaTOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUH ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
peleHus;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPU aHAINW3E pe3yIbTaToOB
TESTEIILHOCTH,

MIPUHUMATH ceOsl, TOHMMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBRA,;

NPUHUMATh MOTHBBI W apTryMEHTBHI JPYTHX TIPU aHAIW3E pPe3yIbTaTOB
JeSTEIILHOCTH,

MIPU3HABATh CBOE MPABO U MPABO APYTUX HA OIMTHOKH.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS MPOTPAMMBI
no ¢Gu3uKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEPILIEHCTBYETCSA AMOITMOHAJIbHBIN UHTEJIEKT, MpeAnoararonuii
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHU, BKIIFOYAIOIIETO CITOCOOHOCTh MMOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHHME, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIILHON CeEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh aIalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSIBIIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBAIIUMH, BKIIOYAIOIIEH CTpEMJICHUE K JIOCTHXKCHHUIO LU U
ycrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JCHCTBOBATH HMCXOJS W3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWHU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEIKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCThH BBHICTPANBATh OTHOIIIECHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy obOyuenuss B 10 kiacce mpeIMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (HU3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOW HAayYHOW KapTUHBI MHUpPa, B PA3BUTUH COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHULBI TMPUMEHEHUS M3YyYEHHBIX (U3MUYECKUX MOJIENeH:
MaTepHualibHasl TOUKa, MHEepIUaIbHas cucTeMa OTcu€ra, abCOMIOTHO TBEPIOE TEIO,
WJICAUTbHBIN Ia3, MOJACIHU CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/l IPU pelIeHnU GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (puU3MUECKHUe SBJICHUS (IPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJIPHO-KMHETUYECKON TEOPUU CTPOCHMS BELIECTBA U



3JIEKTPOJAVMHAMUKH:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  IMPSIMOJIMHEWHOE
JBWKEHUE, CBOOOJIHOE TMaJIeHWe TeJ, JBWKEHHUE IO OKPYKHOCTH, HHEPLHUS,
B3aumojiericTeue Ten, n1uddys3us, OpOyHOBCKOE IBM)KEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HArpeBaHUU (OXJIAK]IEHUH ), TEIIOBOE
paBHOBECHE, HWCHAPEHHUE, KOHJICHCALMs, IJIABJICHUE, KPUCTAJUIM3AIUsA, KUTIEHUE,
BJIA)KHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MPU €r0 HArPEBAHUU B 3aKPHITOM
COCyle, CBSI3b MEXIy MapamMeTrpaMyd COCTOSIHHS Ta3a B H30Mpolieccax,
ANEKTpU3aLUA TEJl, B3aUMOJICHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWUYECKOE IBIDKCHHE, WCIIONB3YS (DU3NUCCKHE BEITMYUHBIL:
KOOpAWHATa, NyTh, MNEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
AMIYJIbC TE€JIa, KUHETUYECKAasd JHEPrusi, MOTCHUUAIbHAA YHEPIUsl, MEXaHUYECKas
paboTa, MexaHUYecKash MOIIHOCTh; IPU ONUCAHUM TPABUIBHO TPAKTOBATH
(GU3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, WX OOO3HAYCHUS W EIUHMIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JIAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIEC SBJICHHS,
UCTIONB3YS (U3UUECKUE BEIMYMHBI: JABJICHHE Tra3za, TeMIlieparypa, CpeaHsis
KUHETUYECKAsl YHEPIUsl XaOTUUECKOr0 JIBMKEHUS MOJIEKYJI, CPEIHEKBAApaTUUHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAsS HSHEprus, paboTa rasa,
KOA((DUIIMEHT TMOJEe3HOTO JEWCTBUSL TEIJIOBOTO JBUTATEINsA; IPU OINKWCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UUECKUN CMBICT MCIOJB3YEMbIX BEJIUYUH, UX
0003HaYEHUsT U CAWHUIBI, HAXOAUTh (QOPMYJbI, CBA3BIBAIOIIME JAHHYIO
(GU3HYECKYI0 BEIMUUHY C IPYTUMHU BEIMYUHAM;

ONMCHIBAaTh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BELIECTBA U JIEKTPUUECKUE
SBJICHHSI (ITPOIIECCHI), UCTIONB3YS (PU3MUECKUE BEIUYUHBI: DJICKTPUUYCCKUN 3apsif,
3JIEKTPUYECKOE T10JI€, HAPSHKEHHOCTD MOJIsL, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
NPy OINMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICIT HCHOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHUsS] W EIUHUIIBI, YKa3bIBaTh (DOPMYyIIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHANMM3UPOBATh (PU3MUECKHUE MPOIECCHI U SBJICHHS, UCTIOIB3Ys (HU3UIECKUE
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OJHEPruu, 3aKOH COXPAHECHUS HWMITYJIbCa,
NPUHIUIT CYNEPHO3UIMN CUJI, TPUHIUMII PABHOINPABUS HWHEPIMAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KUHETHYECKYI0 TEOPHUI0 CTPOCHMUS BELIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYH C
aOCOIIOTHON TeMIMepaTypou, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pas3invyarh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPAHMIIB,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPHUHLHUIBI JEHCTBUS MAIIMH, NOPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuyarh YCJIOBHS MX O€30MacHOr0 MCIOJIb30BaHUS B
MOBCEAHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI IO HUCCIENOBAHUIO (PU3WYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAaHUEM IMPSIMBIX WM KOCBEHHBIX HW3MEPEHUN, TPHU 3TOM
dbopMmynupoBaTh MmpoOiieMy/3amady H TUIIOTE3y Yy4eOHOTO JKCIIEPUMEHTA,
co0upaTrh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U MCIOJIb30BAaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXIAYy  (U3UMYECKUMHU  BEIUYMHAMHU  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUHM, MpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(uKCHpOBaTh PE3YNbTAThl IMOJTYYEHHOW 3aBUCHUMOCTU (DU3UYECKUX BEIUYHMH B
BU/JIe TaOJIUIl U TpaUKOB, J€NIaTh BEIBOJBI IO pe3yIbTaTaM UCCIIeI0BaHMUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU UCCIIEIOBAaHUM B
paMKax y4eOHOIro OSKCIEpPUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM W IMPOEKTHOU
JEATEIBbHOCTH C HMCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB U JAOOPATOPHOTO
00opyI0BaHuUS;

pemarh pacuéTHble 3a7a4d C SBHO 3aJlaHHON (DU3MYECKON MOJIETBIO,
UCTOJb3Yys (PU3NYECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4u
BbIOMpATh (PU3UYECKYI0 MOAEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HE0OXoAuMBbIE JJid €€ pElIeHUs, MPOBOJUTh PACUETHl U OLIEHUBATh PEATbHOCTH
MOJy4YE€HHOTO 3HaueHUs! (PU3NYECKOIN BEIMUUHBI;

pelaTh KaueCTBEHHbIE 3aJaui: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUM C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3uYecKue SBJICHUS;

UCIOJIb30BATh Opd  pelieHMd  y4eOHBIX  3aJad  COBpPEMEHHbIC
MH(OpPMAIMOHHBIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN
Y TIPEJICTaBIICHUS YYeOHOW U HAyYHO-TIOMYJISIPHON WH(OpMAIK, MOTy4YeHHON U3

Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MIPUBOIUTH MPUMEPHI BKJIAa POCCUHCKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0O MHUpPA, B PpPa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Uit o0ecreyeHus: 0€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbS U COOJIOJECHUS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILEH CpeJie;



paboTaTh B TIpYyIIE C BBIIOJHEHUEM Pa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBAaTh pPabOTy TIpyHNbl, PALUOHAIBHO pACHpPEleNATh OOSI3aHHOCTH MU
IUTAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMON IPOOIIEMBI.

K xoHny obOywyenuss B 11 kjacce mnpenMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpaXkaTh C(POPMHPOBAHHOCTh y OOYYaIOIINXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (U3MKu B (popMHpOBAHUH
COBPEMEHHOW HAay4YHOM KapTHHBI MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKU H
TEXHOJIOTUH, B IPAKTUYECKOW IEATEIBHOCTH JIIOJEH, LEIOCTHOCTh M €IMHCTBO
(u3nyeCcKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TPUMEHEHUs H3YyYEHHbIX (U3UYECKUX MOJEIIEH:
TOYEYHBIA AJIEKTPUUECKUM 3apsAJl, JIyd CBETA, TOUCUHbI UCTOYHUK CBETA, S/ICPHAS
MOJI€JIb aTOMa, HYKJIOHHAas MOJENb aTOMHOTO siipa MPU pPEIIeHUU (U3HMUECKUX
3aj1au4;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAaHTOBOW (DM3UKHU: AIIEKTpUUECKAs] MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE IEHUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, 3JICKTPOMAarHuTHasT WHAYKUUS, JEHCTBHE MAarHUTHOIO IIOJS Ha
IOPOBOJHUK C TOKOM U JBIXKYIIUHCS 3apsl, JEKTPOMarHUTHbIE KOieOaHUs U
BOJIHBI, MPSIMOJIMHEMHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTephepeHus, audpakuuss U TNOJApU3ALMs  CBETa, JUCHEPCHs CBeETa,
dboTornekrpuueckuit 3pdext (potorddekT), cBeTOBOE NAaBICHUE, BOSHUKHOBEHUE
JMHEHYaToro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAs

PaJUOAKTUBHOCTD;
ONMKCHIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKHE, MArHUTHbBIE,
ONTHYECKHE,  DJIEKTPUYECKYID  TPOBOJUMOCTh  pPAa3jIMYHBIX  Cpel) U

ANIEKTPOMATHUTHBIE SIBJIIEHHUS (IIPOLIECCHI), HUCIOJIb3Yysl (PU3NYECKHE BETUUHHBIL:
JNEKTPUYECKUM 3apsill, CWJIA TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, JIIEKTPUUYECKOE
COTIPOTHBIIEHUE, PA3HOCTh MOTEHIIMANIOB, 3JIEKTPOABIKYIIAsl cujla, paboTa TOKa,
MHIYKLIHMS MarHUTHOrO TMOJs, cwia Ammepa, cuia JlopeHua, MHIYKTUBHOCTH
KATYLIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IOJEH, MEPUOJI M YacTOTa
KojeOaHui B KoJieOaTeNbHOM KOHTYpe, 3aps] M CHJa TOKa B Tpoliecce
FApMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHui, (HOKYCHOE pAacCTOsHUE W
ONTHYECKasi CHWJIa JIMH3bI, TIPW OMHCAHWUU TMPABWIBHO TPAKTOBATh (DU3UUECKUN
CMBICII HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUST U E€JMHHULbI, YKa3bIBaTh
dopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEJIMYMHY C JIpYTrUMU
BEJIMYNHAMU;

ONMCHIBATh H3YYCHHBIC KBAHTOBBIC SBICHUS U MPOLIECCHI, HCIOJIb3Ys
(¢u3nUecKre BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUOJ MOTypacnaaa, SHEPTUs CBA3U
aTOMHBIX SIJIEp, MNPU OINUCAHUU TPABWIBHO TPaKTOBAaTh (PU3UYECKUM CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUEHHS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOIIME JIaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYMHAMH,
BBIYHUCIISITH 3HAYCHUE (PU3MUECKON BEIMYUHBI,

aHAMM3UPOBAaTh (PU3MUECKHE MPOIECCHI U SBIICHUS, HUCIIONB3YS (HU3UICCKUE
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI NOCJIEIOBATEIBLHOTO U NapaJlIeIbHOTO
COCIMHEHMSI TPOBOJHUKOB, 3aKoH Jlkoyns—JleHIa, 3aKOH 53JIEKTPOMAarHUTHOU
UHAYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacIpOCTPAaHEHUsI CBETa, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEeHHE ODWHINTEHHa 171 (oTorddekTa,
3aKOH COXPaHEHWsl SHEPruu, 3aKOH COXpPAHEHUs HMIIYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsi/ia, 3aKOH COXpPAaHEHUsI MacCOBOr0 4ucia, MocTyaaTel bopa,
3aKOH PaJIMOAKTHUBHOTO pacmnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXCHHE M YCIOBHs (TpaHMIBI, 00JacTH)
MIPUMEHUMOCTH;

OTPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuJibl Ammnepa u cuibl JlopeHua;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI MO HCCICAOBAHUIO (PU3NYECKUX SIBICHUN W
MPOIIECCOB C HCMOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPHU ITOM
dbopmynupoBath TpobiieMy/3aadyy M TUIOTE3y Y4YEOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO OO0OpYyIOBaHUS, MPOBOAUTH OMBIT U
(GbopMyIHpOBaTH BHIBOIBI;

OCYILECTBJISITH MIPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTUMAJBHBIA CIIOCOO0 M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C HCIIOJIH30BAHUEM
OpSMBIX HU3MEPEHUM: TMPH DTOM KOHCTPYHPOBATH YCTAaHOBKY, (HUKCUPOBATH
pEe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUAC TAOJHUIl H
rpaduKoB, AeNaTh BHIBOBI IO pe3yIbTaTaM UCCIICIOBAHMS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIICIOBAHUM B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM W IMPOEKTHOU
JESTETLHOCTH C HCTOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB U JIAOOPATOPHOTO
000py/I0BaHNS;

pemarh pacuéTHbIE 3aJa4¥ C SBHO 3aJJaHHOW (DU3UYCCKOM MOJICIIBIO,
UCTOJIb3Ysl (PM3MUECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1auu
BbIOMpATh (U3UYECKYIO MOJIENb, BBIACIATh (PU3NYECKHE BETUYMHBI U (HOPMYIIbI,



HEO0OXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATBHOCTH
HOJy4YEHHOTO 3HaueHUs (PU3NYECKOI BEIMUHHBI;

peraTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEITPOTHUBOPEUUBYIO
LEMOYKY PAaCCYKIEHUH C OMOpOMl Ha M3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(uznyeckue sIBICHUS;

MCII0JIb30BAaTh Opyu  pelleHud  y4eOHBIX ~ 3aJad  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTABJICHUS y4eOHOU U HAYYHO-TIOMYJISIPHOM HH(pOpMAIHK, TOTy4YEeHHOM 13

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOIYYaEMYI0 HH(POPMALIHIO;

OOBSICHATh MPUHLMIBI JEHCTBUA MAallMH, HOPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3inyarh yCIOBUS UX O€30MACHOTO MCIIOJIb30BAHUS B MOBCEAHEBHOM

KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3HUKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEIO0 MHpA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCITIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
UIsl o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, JUIsI COXPAaHEHUS 3/I0pPOBbS U COOJIIOJICHUSI HOPM SKOJIOIMUYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEH Cpene;

paboTaTh B TpyNIe C BBIIOJHEHUEM pA3IUYHbIX COLMAIBHBIX PpOJIEH,
IJIaHUPOBATh PabOTy TPYNIbl, PAaUMOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IJIAHUPOBATH ACSITENBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBAaTHO OLIEHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM DJIeKTPOHHbBIE (LM (PpPOBHIE)
Ne i/ IIpakTnueckune
MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE pecypChl
padoThbI
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
11 ®u3KKa U METOJbl HAYYHOT'O IT03HAHUS 2 https://m.edsoo.ru/AV1IAWVNQOQ
Utoro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka ) https://m.edsoo.ru/SN02MCWXU
2.2 Jlunamuka 7 https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 https://m.edsoo.ru/86NRCXHA7
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBEI MOIICKY IAPHO- KHHETHHCCKOIH 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOpUu
3.2 OCHOBBI TEPMOJMHAMUKH 10 https://m.edsoo.ru/HK6KLG6RS9
3.3 ATPEraTHbIC COCTOANNS BEIIECTBA. 5 https://m.edsoo.ru/HSM355JCH
da3oBbIe EPEXOAbI
Hroro no pazaeny 24
Paznen 4. QJIEKTPOAUHAMUKA
4.1 DreKkTpocTaThKa 10 1 https://m.edsoo.ru/LSRP72QLI
4.2 HocrosHbiit onexrpieckiii Tok. Toiu b 12 1 https://m.edso0.ru/GEWTDQXWW
Pa3IUYHbIX Cpeaax



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Hroro no pazaeny

22

PesepBHOE Bpems
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11 KIIACC

KoandecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM dyieKTPOHHBbIE (HU(pPOBHIE)
Ne n/mm IIpakTH4yeckue
NMporpaMmbI Beero o0pa3zoBaTejibHbIE pecypchl
padoThI
Paznen 1. 9JIEKTPOJIMHAMMUKA
1.1 MaruutHoe nose. SIeKTpOMarHHTHas 11 3 https://m.eds00.ru/Z2Q390NG8
WHAYKIUS
Utoro no pazneny 11
Paznen 2. KOJJEBAHUS U BOJIHbBI
M
2.1 CXAHMHCCKIC H SICKTPOMATHHTHBIC 9 1 https://m.eds00.ru/3TLNQKPG6
KoJe0auus
2.2 MexaHH eCKHe H OICKTPOMArHHTHEIE 5 https://m.eds00.ru/WQT6385V1
BOJIHBI
2.3 Ornrtuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24
Paznes 3. OCHOBBI CHEIIMAJIBHON TEOPUU OTHOCHUTEJBHOCTH
3.1 OCHOBbI CTICUHANLHOH TEOpHH 4 https://m.eds00.ru/AOUCOVDK?2
OTHOCHUTEIBLHOCTH
Hroro no pazaeny 4
Paznen 4. KBAHTOBASA ®PU3UKA
41 DJIeMEHTLI KBAaHTOBOM ONTHUKHU 6 https://m.edsoo0.ru/SWO0VAWQRS
4.2 Crtpoenue aroma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE S71pO 5 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazaeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DIeMEHTHI ACTPOHOMHH M aCTPODU3UKH 7 https://m.edsoo.ru/3EODEKXI9
Hroro no pazaeny 7
Paznen 6. OBOBILIAIOUEE IOBTOPEHUE

6.1 O6o06matoniee MOBTOPSHHE 4 https://m.edsoo.ru/02JEGZCIM
Utoro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne n/m

Tema ypoka

KoaunuecTBO 4acoB

Bcero

IMpakTuyeckne
padoThbI

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/bHbIE pecypchl

®usuka — Hayka o npupoje. Hayuneie

1 1 https://m.edsoo.ru/Y XGQSPM1P
METO/bI TO3HAHUSI OKPY>KAIOIIETO MUPa
Ponb 1 mecto ¢pusuku B GopMupoBaHUU

2 COBPEMEHHOU Hay4HOU KapTUHbI MUPA, B 1 https://m.edsoo.ru/8HSXWFFVO
MPAKTUYECKON JIEATETbHOCTH JIIOIeH
Mexanudeckoe IBHKEHUE.
OTHOCHUTENBLHOC €XaHUYECKOIr 0

3 THOCHTEIBHOCTD MEXAHITHACCKOT 1 https://m.eds00.ru/RSOA0V5ZX
nerkeHus. [lepemenenne, CKOpocTs,
YCKOpEHUe

4 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE 1 https://m.edsoo.ru/L8IPY2JEZ
PaBHOYCKOpEeHHOE IPSIMOJIMHEHHOE

5 yerop p 1 https://m.edsoo.ru/MDIDKJOUB
NBIDKEHHE
CBoboaHOe maieHue. Y CKopeHue

6 1 https://m.edsoo.ru/MXPLZ1X8J
CBOOOIHOTO MaJeHUS
Kpusonnneiinoe asmxenue. /[[BIKeHne

7 P . g A 1 https://m.edso00.ru/TFLJ2C4DN
MaTepUaTbHON TOYKHU 10 OKPYKHOCTH
[Tpunnun otHOCHTENbHOCTH ["anmumest.

8 NuepunaneHbie cucteMsl oTcuera. [lepBolit 1 https://m.eds00.ru/J6QY7N3WN
3akoH HeroToHa
Macca rena. Cuna. [IpuHiun cynepno3unun

9 cui. Bropoii 3akon HeroTona mst 1 https://m.edsoo.ru/BVTNWTAQH

MaTepuaabHOU TOUKH



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH

10

Tpetuii 3akoH HeroTOHA 17151 MaTepUaIbHbBIX
TOYEK

https://m.edsoo.ru/JYL414UAN

11

3aKkoH BceMUpHOro Tarorenus. Cuna
TspkecTu. [lepBas kocMuueckast CKOpOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koaddunuent tpenus. Cuna
COIIPOTHBJICHUS MPH IBUKCHUU TEJa B
KHUJIKOCTHU WA Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarenbHOE U BpamaTesibHOE
JBUKCHHE a0COTIOTHO TBEPIOTO TElIa.
MowmenT cuibl. I1nedo cunbl. YcinoBus
paBHOBECHS TBEPAOTO Tl

https://m.edsoo.ru/IDOAU40TS

15

NMiynbsc MatepuanbHOM TOUKH, CUCTEMBI
MaTepuaibHbIX TOUYEK. IMIynbe cUbL.
3aKoH coXpaHEeHMs UMITyJibca. PeakTuBHOE
JIBUKCHHE

https://m.edso0.ru/M5JQTKNWC

16

Pa6ota u moutHocTh cuibl. Kunernueckas
SHEprus MaTepuanbHO Touku. Teopema 00
M3MEHEHUH KMHETUYECKOW 3HEPruu

https://m.edsoo.ru/J1V59L28B

17

[TorennmaneHas sueprus. [loreHnmanbHas
SHEPTHsI yIpyro aehopMupoBaHHOM
npyxuHbl. [loTeHmanbpHas 3Heprus Tena
BOJIN3M MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/RNEXJWA4KF

18

HOTGHHI/IaJ'II)HI)Ie N HEIIOTCHIIUAJIbHBIC CUJIBI.

CBsi3b pabOTHI HEMOTEHIMATBHBIX CHII C
N3MEHEHNEM MeXaHnYeCKON OHEpPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUU

https://m.edso0.ru/DA3QVTOXQ



https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ

19

JlaboparopHas padorta «/ccnenoBanue
CBSI3H PaOOTHI CHITBI C H3MEHEHHEM
MEXaHWYECKOM SHEPTUH Teja Ha IpUMepe
paCTSKEHUS PE3UHOBOIO KI'YTay

https://m.edsoo.ru/W1R4R88UG

20

KontponbHas padoTa mo teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE

https://m.edsoo.ru/LNM6EK6YY

21

OcHOBHbBIE MOJIOKEHUS MOJIEKYIISIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
neuxenue. Auddysus

https://m.edsoo.ru/OEY9VYU2B

22

XapakTep ABUKECHUS U B3aUMOJICHCTBUS
yacTHI BelecTBa. Mozienu cTpoeHus ra3os,
AKUIKOCTEN U TBEPIBIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyi. KonndecTBo BemecTsa.
[TocTostHHas ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TennoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [lkana temneparyp Llenscus

https://m.edsoo.ru/\WPNY6QA8Z

25

Uneanpusni raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOGcomtoTHas TeMIieparypa Kak Mepa
CpelHEeW KNHETUYECKON SHEPI U JBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH /lanpToHa. ['a30BBIC 3aKOHBI

https://m.edsoo.ru/Y3WB6613A

28

JlabopaTtopHas pabota «VccnenmoBanue
3aBHUCHMOCTH MEXIy MapameTpamMu
COCTOSTHUS Pa3pEIKCHHOTO Ta3a

https://m.edsoo.ru/35DBLKT96

29

H3onporiecchl B uACanbHOM raze v ux

https://m.edso0.ru/0OZJ3KZNJ5



https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

rpaduyeckoe MmpeacTaBieHUe

BuyTpeHHss 3HEprus TepMOAMHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ U3MEHEHUS.

30 KosurdgecTBo TerioTsl u padoTa. https://m.edso0.ru/9JQITVXI8
BHyTpeHHss 3HepTUs 0JJHOATOMHOTO
UJCATbHOTO ra3a

31 Buns! Teronepenaun https://m.edsoo.ru/36JJ120W9
VY aenbHas TETUIOEMKOCTH BEIIECTBA.

32 KonnuecTBo TEIIOTHI ITpH TEIIONEpeIaye. https://m.edsoo0.ru/5K3Y4H86L
AnmabaTHBIN mporecc
n N

33 CPBLIH SAKOH TOPMOZMHAMHEH 1 61O https://m.edsoo.ru/2HO6R3GA8
MIPUMEHECHHE K M30ITpoIIeccam
Heo0 .

34 coop ?THMOCTB MPOHECCOB B HPHPOAC https://m.eds00.ru/S85L WDFT8
Bropoii 3ak0H TepMOIMHAMUKHN
IT i KII 7

35 puuin nefictaus i KI1J] remosoit https://m.edsoo.ru/DLCDEAAUC
MaIlIHBI

36 Huxn Kapuo u ero KI1/] https://m.edso00.ru/4XPSAQV7M
€] 0

37 KOTIOTHHCCIC HPOBICHBL https:/m.eds00.ru/PO7ZMY M8
TEIUIOPHEPTEeTHKHI
0606 i M

38 ODHIAIONIIH YpOT (YOI YIPHA https://m.eds00.ru/9EKZODDWP
¢uzuka. OCHOBBI TEPMOIMHAMUKIY
KonTponbHas pabota mo teme

39 «MonexynsipHas ¢puzuka. OCHOBBI https://m.edsoo.ru/RCARYEGZX
TEPMOJTUHAMUKI)
[TapooOpa3zoBaHue U KOHACHCALINS.

40 POODPASOBALIIE W KOHACHCATIA https://m.edsoo.ru/X48Q078EE
Hcnapenue u xuneHue

41 AOGCOIIOTHAS U OTHOCUTENIbHAS BIaKHOCTD htts://m.edsoo.ru/98HVAEBMM

Bo3ayxa. HacelenHslil map



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM

TBépnoe Teno. Kpucraminyeckue u
amop¢HbIe Tena. AHU30TPOTHS CBOMCTB

42 https://m.edsoo.ru/JXFWLMZNK
KpucCTaljIioB. >KI/II[KI/IG KpHuCTaJlJIbI.
CoBpeMeHHbIE MaTepUalIbl
I1 €Hue .Yne

43 TABTICHHE H KPHUCTAN THIAIIL. ¥ ACHBHA https://m.edsoo.ru/OX117G6MR
teruioTa riasnenus. Cyonumanus

44 VYpaBHeHue TeniaoBoro danxanca https://m.edsoo.ru/0lUXGN211
One 3 .0 i .

45 HICKTPHSAIIIA TEIL, JUICKIPHHACCIHI 3apl https://m.edso0.ru/QJ2S7WSBM
JIBa BU/Ia DIEKTPUUYECKUX 3aPSIOB
[IpoBOAHMKY, TUINEKTPUKU U

46 MIOJIYTIPOBOJIHUKH. 3aKOH COXPAHEHHUS https://m.edsoo.ru/F3YVPQUYH
ANEKTPUYECKOTO 3apsaa
BsaumopeiictBue 3aps0B. 3akoH Kynona.

a7 ™ HUH TBAC 3apal Bu KOH RyTIon https://m.edsoo.ru/5U3BUOTHH
ToueuHslil 2NEKTPUIECKUN 3apsi
Hanpsik€HHOCTD 37€KTPUYECKOTo MOJIs.

48 [IpuHIUI Cyneprno3uLUU dJIEKTPUYECKUX https://m.edsoo.ru/9IKAWD2V6
nosiel. JInHnm HanpsKEHHOCTH
Pa6 .

49 aboTa CUJI BJIEKTPOCTaTUYECKOTO MO https://m.edsoo.ru/VOPDIASLE
[Torenmman. Pa3HOCTh MOTEHIIMAIIOB
[TpoBOAHHKY U TUAIIEKTPUKU B

50 AIEKTPOCTATUUECKOM I10JIE. https://m.edsoo0.ru/12P2S3127
HI/ISHeKTpI/I‘—IeCKaﬂ MMPOHNIIAEMOCTDb

51 OnektpoémkocTh. Konaercarop https://m.edsoo.ru/BIUPRD52W
OnexTpoém )

52 POCMIEOUTE THIOCKOTO KOR/leHtatopa https://m.edsoo.ru/XPUKP82V8
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa
JlaGoparopHas pabota "M3mepenue

53 P . pHAAD Vieb I,{,H https://m.edsoo.ru/PBGM4F845
ANEKTPOEMKOCTH KOHJIEHCATOPa

o4 [IpuHIUI NENCTBUSA U IPUMEHEHUE https://m.edso0.ru/H3QIPNHYY



https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY

KOHJICHCATOPOB, KOTIMPOBAJILHOTO anmapara,
CTPYHHOI0 IPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMJIeHHE IEKTPOpuOopoB

55

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cymiectBoBaHus. [locrosunsiil Tok. Cuiia
toka. Hanpspkenue. ConpoTusieHue. 3akoH
Oma 151 yyacTka 1enu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenbHOE, APALIEIBHOE,
CMEIIaHHOE COeTMHEHHE POBOIHUKOB.
Jlaboparopnas pabota «M3yuenue
CMEIIAHHOTO COCAMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa 1 MOITHOCTB AJIEKTPUYECKOTO TOKA.
3akon Jlxxoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axon OMa 11 OJIHOM (3aMKHYTOM)

anekTpudeckon nenu. Koporkoe 3ambikanue.

JlaGopatopHnas pabora «M3mepenue I/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHET 0
CONPOTHUBIICHUSD)

0.5

https://m.edsoo.ru/YN5BF7PBS

59

Pesepaubiit ypok. KonTponshas pabora mmo
teme "DnextpoauHamuka” / Beepoccuiickast
MpoBepoyHas pabora

https://m.edsoo.ru/MFEMG6EIE5SX

60

O06o0maromuii ypok «IeKTpoaHHAMHKA /
Bcepoccuiickas npoBepouHas paboTta

https://m.edsoo.ru/P86MDYO07H

61

DJEeKTpOHHAs MPOBOJUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COIPOTHUBIICHUS
METAJUIOB OT TEMIIEPATyPHI.
CBepXIpoBOIMMOCTh

https://m.edsoo.ru/M\VMNNBQL9H

62

DJIeKTpUYECKUH TOK B Bakyyme. CBolCTBa

https://m.edso0.ru/4CCYCJ785



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785

OJICKTPOHHBIX ITYYKOB

63

[TonynpoBOIHUKH, UX COOCTBEHHAS U
puUMecHas NpoBoauMocTb. CBoiicTBa p—N-
nepexoa. [lomynpoBogHINKOBBIE TPHOOPHI

https://m.edso0.ru/S55A1DQUR

64

DIEeKTPUYECKHM TOK B pacCTBOpax U
pacriaBax 3J€KTPOJIUTOB.
DIEKTPONUTHYECKAs IUCCOLIMALINS.
DneKTponu3

https://m.edsoo.ru/QUOQUWV91

65

DNEeKTPUYECKUM TOK B ra3ax.
CaMocCTOsITeIbHBIN U HECAMOCTOSI TEIIbHBIN
pazpsan. Monnus. [1nazma

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuueckue Npubopsl U YCTPOICTBA U
UX IIpakTU4YecKoe npuMeHenue. [Ipasuia
TEeXHUKH 0€30MacCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTtponbHas paborta no teme
«Quekrpocratuka. [TocTosHHBIM
JIEKTPUYECKUN TOK. TOKHU B pa3iInyHBIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHbIit ypok. O6001ma0mui ypok mo
temam 10 kacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KIIACC

Ne n/m

Tema ypoka

KoanuecTBo yacoB

Bcero

IIpakTnyeckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

ITocTostHHEIE MATHUTEI U UX
B3auMoeiicTBe. MaruutHoe noJie. Bekrop
MarHMuTHON MHAYKIUU. JIMHUM MarHUTHOM
WHAYKIUU

https://m.edsoo.ru/4ADMOY 1IJN6

MarsuTHO€ 1oJjie MPOBOAHUKA C TOKOM.
OnbiT Opcrena. Bzanmonaeiicteue
MIPOBOJIHUKOB C TOKOM

https://m.edso0.ru/1L5CT47FX

JlaboparopHas pabora «/3yuenue
MarHUTHOTO OJISl KATYIIKHA C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBrE MarHUTHOTO I0JIS1 HA IPOBOJIHUK
¢ TokoM. Cuita Amniepa. JlaboparopHas
pabota «VccnenoBanue neicTBUs
MIOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleficTBE MarHUTHOT'O MOJIS Ha
JBUKYILYIOCS 3apsKEeHHY0 yactuiy. Cuia
Jlopenua. Pabora cuiel Jlopenua

https://m.edsoo.ru/7ABZQGQC9

OnexTpoMarauTHas HHIyKus. [lotok
BEKTOpa MarHuTHOM uHAyKImuu. 3/1C

MHIYKIHUH. 3aKOH 3JIEKTPOMAarHuTHON
naaykunn Papanes

https://m.edsoo.ru/VA26C9C3J

JlabopaTtopHas pabota «lccnenoBanue
SIBIICHHSI JICKTPOMATrHUTHOM HHTYKIIU

https://m.edso0.ru/XZS5MQCBU

NHayKTUBHOCTB. SIBIIECHUE CAMOMHIYKIIUH.

https://m.edsoo.ru/EOTONSAEA



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA

OJ1C caMOMHyKIIMK. DHEPTUsi MATHUTHOTO
TOJIS KATYIIKUA C TOKOM. DJIEKTPOMArHUTHOE
oJje

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI,
3J€KTPOMArHUTHI, 3J1€KTPOIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAA TI€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6o6maronuii ypok «MarautHoe mose.
DNEKTPOMArHUTHAS WHIYKITHS

https://m.edso0.ru/COBO5BGMC

11

Kontponbnas pabora no reme «MarauTHoe
rosie. DJIEKTPOMAarHuTHasE UHIYKLUS

https://m.edsoo.ru/8X637ELEU

12

CB0001HBIE MEXAaHUYECKHE KOJICOaHHSI.
I"apmonrmueckue KoiebaHus. Y paBHEHUE
rapMoHuueckux kosiebanuii. [IpeBparenue
SHEepPruu

https://m.edsoo0.ru/9Y6GYWEVP

13

JlaGopatopHas pabota «/ccnenoBanue
3aBHCUMOCTH IIepro/ia MaJIbIX KOJIeOaHui
rpy3a Ha HUTU OT JJIMHBI HUTH U MacChl

rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

Konebartenbublit KoHTYp. CBOOOAHBIE
9JIEKTPOMArHUTHBIE KOJIeOaH!s B
U7ieaIbHOM KOJICOATEIbHOM KOHTYPE.
AHanorus MexxJy MeXaHuu4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJICOAaHUSIMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyina Tomcona. 3aKOH COXpaHEHUS
SHEPTUU B UJICaTHHOM KOJIeOaTeIbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU



https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrarnenue o 3aTyxarmux
KoJieOaHusX. BEIHYK/IeHHbIE MEXaHUYECKHE
koJjiebanus. Pesonanc. BeinyxieHHbIE
ANIEKTPOMArHUTHBIC KOJeOaHus

https://m.edsoo.ru/FMBDWPPG4

17

[Tepemennsblii Tok. CUHYCOUIATBHBIN
MepeMEHHbIN TOK. MOIITHOCTh IEPEMEHHOTO
TOKa. AMIUIMTY/IHOE U JEHCTBYIOLIEEe
3HAYEHHUE CUIIBI TOKA M HAMPSHKEHUS

https://m.edsoo.ru/VDEY XRVUI

18

Tpauchopmarop. [IpousBoacTso, mepeaaya
1 IOTpeOIeHUE IEKTPUUECKOMN dHEprun

https://m.edsoo.ru/1ZWZUL8QK

19

VY CTpoiCTBO M MPAKTUYECKOE TPUMEHEHNE
JJIEKTPUYECKOTO 3BOHKA, T€HEpaTOpa
IIEPEMEHHOT0 TOKA, JINHUW 3JIeKTponepesayd

https://m.edso0.ru/93Z12W4Q0Q

20

DKOJOTMYECKHE PUCKU IPU TPOU3BOJICTBE
3eKTpo3Heprun. KynbTypa ncronb30BaHus
JJIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU

https://m.edsoo.ru/SDUNY KWNO

21

MexaHuuyecKre BOJIHBI, yCIOBUS
pacripoctpanenus. [Tepuoa. CkopocTh
pacTipoCcTpaHeHUs ¥ JITHHA BOJTHEI.
[Tonepeunslie ¥ TPOAOTHHBIC BOTHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKopocTb 3ByKa. ' poMKOCTB 3BYyKa.
Bricota Tona. TemOp 3Byka

https://m.edso0.ru/Z82706V70

23

3J'IeKTpOMaFHI/ITHBIC BOJIHEBI, UX CBOICTBa U
CKOpPOCTD. IIkama SJICKTPOMArHuTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[IpuHIUIIBI PaAUOCBA3U U TEIEBUACHUS.
PazButue cpencts cBs3u. Pagnosnokanus

https://m.edsoo.ru/2WQTSLGLV

25

Kontponbras padota «Konebanus u
BOJIHBI»

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssmonuHeitHOE pacpoCTpaHEeHUE CBETA B
OJHOPOJHOM cpenie. ToueyHbIi HCTOUHHK
cBera. JIyd cBera

https://m.edsoo.ru/HUF74NDOW

27

OtpaxxeHue cBeTa. 3aKOHbI OTPAKECHUS
csera. [locTpoeHue n3o0paxeHui B
IJIOCKOM 3epKajie

https://m.edsoo.ru/IMBKQM?22Z

28

[Ipenomienue ceera. [lonHOe BHyTpEeHHEE
otpaxkeHue. [IpenesbHbIN yroJ moJHoro
BHYTPEHHETO OTPAXKEHUA

https://m.edsoo.ru/V49RISTRN

29

Jlaboparopuas pabora «/3mepenue
MOKAa3aTelIs MPEIOMIICHHS CTEKIIa

https://m.edsoo.ru/J02EIM1DQ

30

JIunzsel. [Toctpoenue n3o0pakeHui B IMH3E.

®opmyJia TOHKOMW JIMH3bI. Y BEJIMYEHUE
JIMH3bI

https://m.edsoo.ru/W2MMS9KJC

31

Jlaboparopnas pabora «VccnenoBanue
CBOMCTB M300pakKeHUH B JIMH3AX

https://m.edso0.ru/Q1ZCMW2980

32

Hucnepcus cera. Cli0KHBIN cOCTaB 6€710r0
cgera. [[Ber. JlabopaTopHas pabora
«Habmonenne mucepcun cBeTay

https://m.edsoo.ru/KOOWVKE11

33

WnTepdepennus cera. udpakuus cBera.
JudpakimonHas pemeTka

https://m.edsoo.ru/C8LCRSEJI

34

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonsapuzanus ceera

https://m.edsoo.ru/Q2118XY0J

35

Onrtuyeckre NpudOPHI M YCTPOcTBA U
ycJ0BHA UX 6€30IaCHOTO MTPUMEHEHUS

https://m.edso0.ru/M5127JYGT

36

['panu1IbI IPUMEHUMOCTH KJIACCUUECKOU
MexaHukH. [locTynartel crienuaibHON
TEOPUH OTHOCUTEITHHOCTH

https://m.edsoo.ru/P8GB9FJ5N



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N

OTHOCHUTEIHLHOCTD OOAHOBPEMCHHOCTH.

37 https://m.edsoo.ru/OVLMCN6B2
3ameJieHre BpEMEHU U COKPAICHHUE JTUHBI
DHEPrusi ¥ UMITYJIbC PEIATUBUCTCKON

38 yacTulbl. CBsI3b Macchl C YHEPrUEN U https://m.edso0.ru/190ZY4BUB
UMITYJICOM. DHEPIHUsl MOKOS
K 0 O .0

39 otp OHBHaiI paboTa (CITTHa. TICHOBH https://m.edsoo.ru/L8689JPLI
CHEIHaTbHON TEOPHUH OTHOCUTEILHOCTH
) .D I1 .

40 otoml. Dopmyia Hatika. Jepris i https://m.edsoo.ru/ZL6P16LA0
UMITYIbC GOTOHA
OtkpsiTHE U uccnenoBanue pororddekra.

41 https://m.edso0.ru/PGL5XXSRO
Omnsitel A. I'. CroneroBa
3akoHbl porodddekra. YpaBHEHUE

42 DuinmTeitHa s pororddekra. «Kpacnas https://m.edsoo.ru/YLCK770G8
rpanuna» ¢porodddexra

. II.H.J .

43 Aapreriie CBeTaU Ombrre! eOenesa https://m.edso0.ru/EGO6ZQ1SA
XuMHuyeckoe IeHCTBHE CBETA
TexHu4eckue ycTporucTBa U MPaKTHIECKOe

44 pUMeHeHHe: (OTOIEMEHT, (POTOJaTUHK, https://m.edsoo.ru/UFQDRSL5M
CoJIHeUHasi ObaTapesi, CBETOIUO]]
P €)

45 CICHIE SAJLET TIO TEME (CAEMEHTE! htps://m.edso0.ru/ZE73A67B1
KBaHTOBOM ONTUKM»
Mopenb aroma Tomcona. OnbIThI

46 Pezepdopnaa mo paccessHuo o-4acTHil. https://m.edsoo.ru/FIC11POHN
[Inanerapnas mozens aToma

47 IToctynarer bopa https://m.edso0.ru/6X7GFHZ9X
N3nyuenue u noriouieHre GOTOHOB NpH

48 IIepEX0/Ie aTOMa C OJHOT'0 YPOBHS SHEPTUU https://m.edsoo.ru/NNS8BHZYBE

Ha Jipyroi. Buasl ciekTpos



https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE

49

BomnHoBElIe cBolicTBa yacTull. BoiHEI e
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CHOHTaHHOE U BBIHYXICHHOE
W3JIy4eHue

https://m.edso0.ru/J710TLFCO

50

OTKpBITHE PaAMOAKTUBHOCTH. OIBITHI
Pesepdopaa no onpexnenenuio cocraBa
PaaOaKTUBHOI'O U3JIYYCHUSA

https://m.edsoo.ru/TSJFUU3TP

51

CoiicTBa anba-, 6eTa-, raMMa-U3ITy4eHUSI.
BrusiHue painoakTUBHOCTH Ha KHBBIS
OpTraHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTkpbITHE IPOTOHA U HEUTpOHA. V30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnas. ["amma-
U3IIy4EeHHE

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBsA3U HYKJIOHOB B sJipe. S nepHbie
peakuuu. SnepHslit peaktop. [Ipobnemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SAIEPHOMN DHEPIEeTUKU

https://m.edsoo.ru/CFJYJSSIG

54

DOnemeHTapHble YacTHUIlbl. OTKpBITHE
no3uTpoHa. Merospl HaOIOAEHUS U
PErucTpaLyy dJI€MEHTaPHBIX YaCTHL.
Kpyrastii cron «®yHaaMeHTalIbHbIE
B3anMo/ieiicTBus. EquHcTBO prusmieckoit
KapTUHBI MUPay

https://m.edsoo.ru/SUC62U40A

55

Ortansl pa3BuTHs actpoHoMuH. [Ipuknannoe
U MHPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuu. Bun 3BE31HOTO Heba.
Co3Be3nust, spKue 3BE3/bl, IIAHETHI, UX
BUaUMOE 1BIKeHue. ConHeyHas cuctema

https://m.edsoo.ru/5PXS219VY



https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY

56

Counuie. ComHeunas akTUBHOCTE. McTOUHUK
sHeprun CoJiHIIa U 3BE3T

https://m.edsoo.ru/1JZR54JA0

57

3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTUKU.
3BE3/1bI INIABHOM M1OCIIEI0BATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXO0XKICHUU U
sBositoniu CoHIA U 3BE3]

https://m.edso0.ru/GGD3W74Z0

58

Mnuneunsiii [TyTs — Hama ["anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanmaktuke. I'anaktuku. YEpHbIE ABIPHI B
Alpax rajJaKkTHK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa30Oeranue ranaktuk. Teopust
bosbiioro B3peiBa. PeaukToBOE H3iTyueHHE.
Meraranaktuka

https://m.edsoo.ru/QIWRLVWNN

60

Hep CIICHHBIC HpO6J’IeMH aCTPOHOMHU

https://m.edsoo.ru/LJIHNL2MCF

61

KontponbHas padbora « dneMeHThI
aACTPOHOMHU U acTPOPUIUKU»

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuit ypok. Pons ¢pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH chepax AesTeTLHOCTH YeIOBEKa

https://m.edsoo.ru/\WNJ5CRXYD

63

O6o6maromuit ypok. Pons u Mmecto Gpusuku
¥ aCTPOHOMHUH B COBPEMEHHON HAy4yHOU
KapTUHE MUpa

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuit ypok. Poib puznueckoit
TeopuH B GOPMUPOBAHHH TTPEIACTABICHHH O
¢du3nuecKkoil kKapTuHe MUpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o0maromuii ypok. Mecto Gpuzndeckoi

https://m.edsoo.ru/LKNUIKHZH



https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOI NPOrpaMMbI CpeIHero 001ero oopa3oBanusi

10.1

JleMOHCTpHpOBaT, Ha TpUMEpax pollb W MeECTO (U3UKH B
(hOpMHUPOBAaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKON AEATEIBHOCTH

IS

10.2

YuuThIBaTh IPaHUIlBl MPUMEHEHHS U3YYCHHBIX (PU3UUYECKUX MOJEIICH:
MaTepuaidbHas TOYKa, WHEpLHUAIbHAs CHUCTEMa OTCu€Ta, aOCOIFOTHO
TBEPAOE TEJO, UACATBHBIN T'a3; MOJEIN CTPOCHUS ra30B, JKUIAKOCTEH U
TBEPABIX TEJ, TOYCYHBIM DJICKTPUUECKUM 3apsal — MOpH PEIICHUH

Q)HSH‘ICCKI/IX 3aga4

10.3

Pacrnio3naBath Qu3nueckue siBiIeHUsS (MPOLECCH) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYISIPHO-KHHETUYECKOW TEOpHH
CTPOEHHMS  BEIleCTBAa M  JJEKTPOAUHAMHUKH: pPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEIHOE JBUKEHHE, CBOOOJHOE MajeHue
TeN, IBUKEHHE II0 OKDPY)KHOCTH, WHEpLUsS, B3aUMOJACHUCTBHUE TEII,
muddy3usi, OpOYHOBCKOE JBMIKEHHE, CTPOCHUE JKHUIKOCTEH U
TBEPABIX  Tell, W3MEHEHHe O00béMa Ten TMpU  HarpeBaHUU
(oxJaxJeHun), TEMJOBOE paBHOBECHE, HCIApeHHe, KOHICHCAIMs,
IUIaBJIEHUE, KPUCTAUIM3alldsd, KWIIEHUE, BIAXHOCTh  BO3AYXa,
MOBBILICHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBA3b MEXJy IapaMeTpaMH COCTOSIHMSI Ta3a B HM30IMpolieccax;

ANIEKTPHU3ALNS TEJl, B3aUMOICHCTBUE 3apsIIOB

10.4

OnuceiBaTh MEXaHMYECKOE JBM)KEHHE, WCIOIb3yd (HU3HUecKue
BEJIMYMHBI: KOOpAHWHATA, MYyTbh, MEpPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tela, KHHETUYECKas DHEprus,
MOTEHLIMAJbHAsL JHEpPrusi, MeXaHudeckas paboTa, MexaHHuYecKas
MOIIHOCTb; IPU OMUCAHUH IPABUJIBHO TPAKTOBATH (PU3NUECKUI CMBICIT
UCTOJIb3yEeMbIX BEJIWYMH, UX OOO3HAUeHWs] M EIUHUIIBI, HaXOIUTh
(dbopMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIUYMHY C IPYTUMH

BCIIMYMHaAMH

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBBIC CBOMCTBA TeJI W TEIJIOBBIE




SBIICHUS, WCHOJb3ysd (U3UYecKHe BEJIMYMHBI JaBJICHHE rasa,
TEMIEpAaTypa, CpEIHsAs KUHETUYECKass JHEPrusi XaoTHYECKOIo
JBUKEHHUSI MOJIEKYJ, CpEIHEKBaJpaTHUyHasi CKOpPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsAs JHeprus, pabora rasa,
KO3(Q(QULIMEHT TMO0JIE3HOr0 JEeMCTBUSA TEIJIOBOIO JIBUraTess; IpH
ONMCAHUU IIpaBUJILHO TPaKTOBAaTh busnueckuit CMBICT
UCTIONB3YEMBbIX BEJIIMYMH, WX OOO3HAYCHHS M EIUHHIIBI, HAXOIHUTh
(bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (PU3MUECKYIO BEJIHMUUHY C APYTUMHU

BCIIMYMHaAM

10.6

OnuceiBaTh M3yYeHHBIE DJIEKTPUUYECKHE CBOWCTBA BEIIECTBA U
DIIEKTPUYECKUE  SABIIEHUS  (MPOLIECCHI), HCMONb3ysd (hU3HUECKUe
BEJIMYUHBI: ANEKTPUYECKUIl  3apsl,  JJEKTpPUYECKOe  TOoJie,
HaMpsHKEHHOCTh  MOJIS, TMOTEHIHAN, Pa3HOCTh IOTEHIUAJIOB; TIpU
OTMCAHUU TIPABWIILHO TPAKTOBATh (PUINUYCCKUN CMBICT HCIIOIH3YyEeMBIX
BEJIMYMH, HX OOO3HAUYEHHUS ¥ EIUHUIBI;, YyKa3blBaThb (HOPMYIIBI,
CBSA3BIBAIOIIME JIaHHYI0  (U3MYECKYI0 BEIMYMHY C  JAPYTUMH

BCIIMYMHaAMH

10.7

AHAIM3UPOBATh (U3MUYECKHUE TMPOLECChl U  SIBICHUS, HCIOJIb3Ys
¢bu3nyeckne 3aKOHbI M MPUHIIMIIBL: 3aKOH BCEMUPHOIO Tsrotenus, I, 11
u I 3akonsl HproTOHA, 3aKOH COXpAaHEHUS MEXAHWUYECKOW IHEPIUH,
3aKOH COXPaHEHHUsI UMITYJIbCA, PUHLUIT CYNEPIIOZULIUU CUJI, TTPUHLIMIL
paBHOMpPAaBUS HMHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISAPHO-
KMHETUYECKYI0 TEOPUIO CTPOECHUS BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeHel KWHETHUYECKOM HSHEPruy TEIUIOBOTO JBMIKEHHUS MOJIEKYNI C
a0CONIOTHOW TeMIepaTypoil, MepBbId 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpAaHEHHUsI JJIEKTPUYECKOTO 3apAna, 3akoH KynoHa; npu 3ToMm
pasznuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE

BBIPAXKCHUC U YCIIOBUSA (F PAaHUIIBI, 06J'IaCTI/I) IMPUMCHUMOCTH

10.8

OOBSICHATH OCHOBHBIE MMPUHIIUIIBI JIeicTBUA MallliH, HpI/I60pOB )51
TCXHHUYCCKUX yCTpOfICTB; pas3j4atb  yCJIOBUA HUX 0e30macHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HU

10.9

BrimmonsaTe OKCIICPUMCHTEI 11O UCCIICAOBAHUIO (1)1/13I/II-IGCKI/IX SIBJIEHUU U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (dopmyaupoBaTh MpobiaeMy (3amady) W THUIOTE3Y YYEOHOTO
OKCIIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEMIOKEHHOTO

000pyI0BaHUSs, TPOBOIUTH OMBIT U POPMYIUPOBATH BBHIBOIBI

10.10

OC}’H.[GCTBJIHTL npAMBIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX

BEJIMYMH, TP 3TOM BBIOMPATh ONTHMAIBHBIA CIOCOO0 HM3MEpEHHUs H




HCIIOJBb30BaTh U3BECTHBIC METOAbI OICHKU HOFpCHIHOCTeﬁ PISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKIY (DH3UYECKMMH BEIMYMHAMH C
HCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHH; TpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh PE3yJIbTaThl IMOJIYYCHHONW 3aBUCHMOCTH
(GU3MYECKUX BEITUYHH B BHUJIC TaONHIl U TPaUKOB, ACIATh BHIBOABI 110

pe3ysibTaTaM UCCIIEA0BAHUS

10.12

Cobmtogate mpaBuiaa  0€30MacHOrO0  TpyAa MpH  MPOBEACHUU
UCCIICIOBaHUH B paMKaXx y4eOHOro OSKCHEPHMEHTa, Y4eOHO-
UCCIIC/IOBATEIIbCKOW M MPOEKTHOH IESITEHOCTH C HCIIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHple 3a1a4d C SIBHO 33JaHHONW (DPM3UYECKON MOJEIBIO,
UCTIONB3Yysl (PU3MUYECKHE 3aKOHBI M TPUHIMIIEI, Ha OCHOBE aHaIHM3a
YCIIOBHS  3a/la4d  BBHIOMpATh  (U3UYECKYI0 MOJENb, BBIICIATH
¢du3nyeckrue BEIMUUHBI U (OPMYIIbI, HEOOXOIUMBIE Ui €€ pelleHus,
IPOBOJUTH PAacU€Thl U OLEHUBATh PEAIbHOCTh MOJyYCHHOI'O 3HAYECHUS

bu3nyeCcKoil BeTMYNHBI

10.14

Pemats Ka4CCTBCHHBIC 3aJa4n: BBICTpanuBaTb JIOTMYCCKHU
HCIIPOTHUBOPCUUBYHO LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YyYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTh MOpU  pelICHUMM YY4eOHBIX 3aad  COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJOTUM JUIS IOMCKA, CTPYKTYpUPOBaHUS,
UHTEpHpEeTallud M MpPEJCTaBICHUS y4eOHOM W Hay4yHO-NOMYJISIPHOMN
nH(pOpMalLMY, TOJYYEHHOW W3 PA3JIMYHBIX HUCTOYHHMKOB; KPUTUYECKU

aHAJIM3UPOBATh NOTYYaeMYH0 HH(POPMALHIO

10.16

[TpuBoauTE mpHMeEpHl BKJIaZa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TEOpeTUYECKHE 3HAaHUS MO (M3MKE B IOBCEIHEBHOMN
KU3HH I o0ecrieueHust 0€30MacHOCTH MPU OOpaIeHU: ¢ TpUoopamMu
U TEXHUYECKHMMH YCTPOMCTBAMH, JUIsi COXPAHEHHsI 3J0pPOBbS U

COOTIOZICHHSI HOPM IKOJIOTHYECKOTO MOBEACHUS B OKpY-KaloIlel cpesie

10.18

PaboTatp B rpymnme C BBINOJIHEHHUEM DPA3JIMYHBIX COILMAJIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TpPYNIbI,  PAlMOHAIBHO  PacCHpeAessaTh
0053aHHOCTH ¥ IUIAaHUPOBATH JEATENbHOCTb B HECTaHIAPTHBIX
CUTyallusX, aJeKBAaTHO OIIEHMBATh BKJIaJ KaXXJIOTr0 W3 YYaCTHHKOB

TPYNIbI B PELIEHUE paccMaTpUBaeMoil poOIeMbl




11 KJIIACC

Kon .
IIpoBepsiemble MpeIMeTHBIE Pe3yJbTATHI 0CBOEHNSI OCHOBHOIM
NMPOBEPAEMOro .
00pa3oBaTeIbHON MPOrPaMMBbI CPeTHEr0 00111ero 00pa3oBaHus
pe3yabTarTa
JleMoHCTpHpOBaTh Ha TpUMEpax pojdb © MeCTO (HU3UKH B
111 (OpPMUPOBAHUK COBPEMEHHOW HAyYHOW KAapTHHBI MHpA, B Pa3BHTHU

COBPEMEHHOM TEXHUKHU M TEXHOJIOTHM, B IPAKTUYECKON AEATENBHOCTH

JIFO/IeH, IEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHHBI MUpPA

11.2

YuuThIBaThH T'paHULIbI IPUMCHCHU A U3YUCHHBIX (bHSH‘IeCKI/IX MOJICIICH:
TOYCYHBIN BHGKTpI/I‘IeCKI/Iﬁ 3apAan, AACpHas MOJCIIb aTOMA, HYKJIIOHHAA

MOJCJIb aTOMHOI'O AJipa IIpHu PCIHICHHUHA (1)I/I3I/I‘ICCKI/IX 3aaa4

11.3

PacrniosHaBath ¢u3uueckue sBIEHUS (MPOIECcCh) U OOBICHATH UX Ha
OCHOBE  3aKOHOB  3JIEKTPOJMHAMUKA M  KBAHTOBOH  (DU3UKU:
AIIEKTpUYECKasi IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE,
MarHuTHOE JICWCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
AJIEKTPOMAarHUTHAs MHAYKLIMs, JeWCTBUE MarHUTHOTO T1OoJId Ha
IOPOBOJHUK C TOKOM U JBIKYIIMWCS 3apsl, AJIEKTPOMAarHUTHBIE
KojeOaHusT W BOJIHBI, TPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe,  IpejoMieHue, uHTepdepeHuus, auppakuus U
HoJIsIpU3alusl CBETa, JHCIEpCUsi CBETa, (POTORNIEKTpHUUECKUH 3PeKT
(potorddexT), cBeTOBOE MaBieHHWE, BO3HMKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJIOPOJAA, €CTECTBEHHas U  HCKYCCTBEHHas

PaanOaKTHUBHOCTDb

11.4

OnuceiBaTh  M3y4YEHHBIE CBOICTBA  BeIIeCTBAa  (DJIIEKTPUYECKUE,
MarHuTHBIE, ONTUYECKUE, DJICKTPUUECKYIO MPOBOAUMOCTh Pa3IMUHBIX
Cpel) © DOJICKTPOMArHWTHBIE SIBICHUS (TIPOIECCHI), HCIONb3Ys
dbuznuecKkue BENUYHMHBL:  DJCKTPUUYECKUU  3aps], CHiIa  TOKa,
AIIEKTPUYECKOE  HANpsHKEHUE,  DJIEKTPUYECKOE  COIMPOTUBIICHUE,
pasHocTh noTteHnuanos, DJIC, paboTa Toka, MHIYKIUS MarHUTHOTO
nmons, cuiaa Awmmepa, cuia JlopeHnla, WHAYKTUBHOCTh KATYIIKH,
SHEPTUS DJICKTPUUECKOTO W MAarHUTHOTO TMOJIeH, TEPHOJ W YacToTa
Kosie0aHuil B Koje0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MpoIlecce
TapMOHUYECKHIX AIEKTPOMATHUTHBIX KoJeOaHuH, (dhoxycHoe
paccTossHUE W OINTHUYEeCKas CHJIa JIMH3BI, MPU OMUCAHWUU TPABHILHO
TPaKTOBaThb (UINYECKUH CMBICA HUCIHOJB3YEMBIX BEIMYMH, UX
0003Ha4YeHHs] W EAMHHUIBI;, YKa3blBaTh (OPMYIIBI, CBS3BIBAIOLINE

JAHHYIO (PU3HUECKYI0 BEIMYUHY C IPYTMMHU BEIMYNHAMU
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OnuceiBaTh HN3YUCHHBIC KBAHTOBBLIC SIBJICHUSA U MPOLECCHI, UCIIOJIb3YA
(1)I/IBI/III€CKI/IC BCJIIMYMHBI: CKOPOCTb JJICKTPOMArHUTHBLIX BOJIH, JIMHA
BOJIHBI MW 4YaCTOTa CBCTA, OSHCPIrUsd MW HMITYJIbC q)OTOHa, nepuon
nmojypacmnaga, OSHEpIrus CBI3M ATOMHBLIX AACpP, IIPU OIHMCaHHUN
MMpaBUJIbHO TPAKTOBATb (bHBPI“IGCKPIfI CMBEICJI MCITOJIB3YEMbIX BCJIWYHH,
ux 00O3HAYeHUs u CAWMHUIBI; YKa3bIBATb q)OpMyJIBI, CBA3BIBAIOIINEC
JaHHYIO (1)I/I3I/I‘I€CKYIO BCIIMYMUHY C JPYTMMU BCIMYMHAMU, BBIYUCIIATDH

3HaueHUE (PU3MYECKON BETUYMHBI

11.6

AHanu3upoBath (puU3MUYECKHE MPOLECChl U  SIBJICHUS, MCIIOJIb3Ys
¢u3nyeckue 3aKOHbI M OpUHIMNBL  3akoH OMa,  3aKOHBI
[OCJIEIOBATEIBHOTO M MAapauIebHOTO COEJMHEHUs IPOBOJIHUKOB,
3akoH J[xoynsa — JleHna, 3aKOH 2J€KTPOMArHUTHOM MHIYKLIMH, 3aKOH
IPSIMOJIMHENHOIO paclpoCTpaHEHUs CBETa, 3aKOHbI OTPaXXCHUs CBETA,
3aKOHBl  IIPEJOMJICHUS  CBETA, ypaBHEHUWE  OWHIUTEHHA I
doro3dexra, 3aKOH COXpaHEHHMs] DHHEPIrUH, 3aKOH COXPAHEHHUs
UMIIYJIbCA, 3aKOH COXPAHEHUS OJIEKTPUUECKOro 3apsAja, 3aKOH
COXpaHEHHMs  MacCcOoBOIO  uucila, MnocTynartel  bopa,  3akoH
palMOAaKTUBHOIO  pacmajga; @pU 3TOM  pPa3IMyaTh  CIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPA)KEHUE U YCIIOBUS

(rpaHuLbl, 00JACTH) TPUMEHUMOCTHU

11.7

OHpeI[eJ'ISITL HaIlpaBJICHUEC BCKTOpa HWHAYKOHUHW MArHuTHOTO IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMTiepa u cuiibl JlopeHnia

11.8

CTpOI/ITL n  OINChIBATH H306pa>1<eHHe, co3gaBacMo€  IMJIIOCKHUM

3€pKajgIoM, TOHKOW JIMH30M

11.9

BBIOTHATE SKCIIEPUMEHTHI IO HCCIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUI; TpU
sToM (dopmyaupoBaTh MpobiaeMy (3agady) WU THUIIOTE3Y Y4eOHOTO
OKCIIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO

06opy11013aH1/1;[, MIpOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTL BBIBOAbI

11.10

OcCylecTBisATh TpsAMBIE M KOCBEHHBbIE H3MEpeHHs (PU3HMUECKUX
BEJIMYMH; MPU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO U3MEpEeHHs U

HCIIOJB30BaTh U3BECTHBIC MCTOJbI OICHKHU 10T pCUJHOCTCﬁ H3MepeHHI>i

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH C UCIOJIb30BAHUEM
OpSMBIX ~ M3MEPEHUM; TpPU ITOM KOHCTPYMPOBATH  YCTAaHOBKY,
(UKCUPOBATh PE3YNHTATHl TOJYYCHHOM 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYMH B BUJIE TaOIHUI] U TpadUKOB, JEIaTh BEIBOJBI 1O PE3yIbTaTaM

HCCIICAOBAaHUA

11.12

CoOmomate  mpaBuia  0Oe€30mMacHOr0  TpyZa Tpd  [POBEICHUU




WCCIICIOBAaHUN B pamMKax Yy4eOHOro OKCIEPHMEHTa, Yy4eOHO-
UCCIICIOBATEIILCKOW M MPOEKTHOW JICATEIILHOCTH C UCIIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuéTHple 3a1a4M C SIBHO 33/JIaHHON (DPM3NYECKON MOJENbIOo,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHbI M IMPUHLOUIIBI; HAa OCHOBC aHalin3a
yCJioBUsA 3aJa4u BBI6I/IpaTB (bHBI/I‘-IGCKYIO MOJCIIb, BBIACIATH
¢bu3nyeckue BEIMUUHBI U (OPMYIIbI, HEOOXOIUMBIE I €€ pelleHHUs,
IPOBOJUTH PACUYEThl U OLIEHUBATh PEATBHOCTD IOJIYyYEHHOIO 3HAYECHUS

buznyecKoil BeTMYNHbBI

11.14

Pemate Ka4ye€CTBEHHbIE 3a/1a4u: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYXAEHUN C OMOPOM HA U3YUYEHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

11.15

Hcnonb3oBaTe NOpU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
UH(POPMALIMOHHbIE TEXHOJIOTUM JUIsl IOMCKA, CTPYKTYPUPOBaHUS,
UHTEpIpeTallid M HNpPeJCTaBIeHHUs y4yeOHOM M Hay4yHO-IOMYJISIPHOMN
uH(pOpMaLMY, NOJYYEHHOW M3 Pa3jIMYHBIX MCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH IOJIyYaeMyt0 HH(HOPMALIHIO

11.16

00BACHATH IMPUHIUIIBL HeﬁCTBHH MalluH, HpI/I60pOB U TCXHUYCCKUX
YCTpOﬁCTB; pa3jndaTtb YCJIOBHUA HUX 0€30I1aCHOr0 MCIIOJIb30BaHUS B

MOBCEIHEBHOMN KNU3HU

11.17

[TpuBOANTE MpHUMEpHl BKIAJa POCCUHCKHUX M 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MIPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAaHUS MO (PM3MKE B IMOBCEIHEBHON
JKU3HM JUTs o0ecTrieueHrs 0€30macHOCTH IpU OOpaIieHUH ¢ MpudopaMu
U TCEXHHUYCCKUMU YCTPOﬁCTBaMH, 1 COXpPAaHCHUA 3O0POBbA U

COOTIOZICHHSI HOPM IKOJIOTHYECKOTO MOBEACHUS B OKpY>KaIoIlel cpesie

11.19

Paborate B rpyImime ¢ BBHIIOTHEHUEM pPa3HUHBIX COLMATBHBIX POJIEH,
MJIaHUPOBaTh  pabOTy  TPYNIbI,  palMOHAIBHO  PaACIPEACNAThH
00s3aHHOCTH W TMJIAHUPOBATh JESATENBHOCTh B HECTaHAAPTHBIX
CUTyalMsiX, aJCKBAaTHO OLEHMBATh BKJIAJ KAXKJIOIO M3 YYaCTHHUKOB

TPYIIIbI B pEHIEHHE pacCMaTpUBaeMON poOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUS

10 KIIACC

Kon
pasneJa

Kon nposepsiemoro
3J1eMEHTa

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

OU3NKA U METOIbI HAYYHOI'O [IO3HAHMA

11

®usznka — Hayka o npupoge. Hayunbie
METO/IbI TTO3HAHUS OKpY’Karolero mupa. Poib
JKCIEpUMEHTa M TEOpUM B  IIpolecce

MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3UKE

12

MopenupoBanue  (pu3NYECKUX SBICHUA U
npoueccoB. Hayunsle runoressl. @Pusnueckue
3aKOHBI U TEOpHUM. ['paHMIIBI IPUMEHUMOCTHU
bu3nuecKux 3aKOHOB. [TpuHnMn
coorBercTBUs. Ponb M Mecro (u3MKH B
dbopMupoBaHUU COBPEMEHHOU Hay4YHOHI
KapTUHBI MHpa, B IIPAKTUYECKON

NEATEILHOCTH JIIOJEN

MEXAHUKA

KMHEMATHUKA

211

Mexaanu4deckoe JBWXKXCHUC. OTHOCHTENHHOCTh
MEXaHUYCCKOI'O ABHMKCHUA. Cucrema orcuéra.

Tpaekropust

2.1

2.1.2

[lepemenienue, cKOpocTh (CpenHss CKOPOCTb,
MIHOBEHHass  CKOPOCTb) U YCKOpPEHHE
MaTepuaIbHOW TOYKU, WX TPOEKIMU Ha OCU
CHUCTEMBI KOOpJIMHAT. Crnoxenue

MEPEMELIEHUI U CI0XKEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHEITHOE JIBUJKECHHUE. I'padpuku
3aBHCHUMOCTH KOOp/JIMHAT, CKOpPOCTH,
YCKOpEHUS, IIyTU u IepEMEILEHUS

MaTepuaIbHOU TOYKU OT BPEMEHU




2.14

CBobOogHOE TaieHne. Y CKOpeH#e CBOOOTHOTO

MMaJeHUs

2.1.5

KpuBonuuerinoe nBrmkenue. PaBHOMepHOE
JBIOKEHUE MaTepHallbHOU TOYKH 1o
OKPY>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAs
CKOpOCTb. Ilepuon " 4acToTa.

LleHTpOCTpPEMUTEIBHOE YCKOPEHUE

2.1.6

Texnuueckue YCTpOWMCTBA: CIIUJIOMETD,
JIBIDKCHHUE CHApsIOB, IIEMHBIE U pPEMEHHBIC

nepeaayn

2.1.7

[IpakTrueckue paboThL. H3mepenue
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEX]y MYTSIMH, TPOUICHHBIMU
TEJIOM  3a  IIOCJIENOBaTClIbHBIC  PABHBIC
MIPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM
JBWKEHUHM C HAayaJlbHOM CKOPOCTHIO, PaBHOU
Hyt0. M3ydeHne IBUKEHUS apuKa B BSI3KOU
JKUIOKOCTH.  M3yueHue  ABMKEHUS — Tea,

OpOILIEHHOTO TOPU3OHTAIBHO

2.2

JTIMHAMUKA

22.1

[TpyHIMI OTHOCHUTEIILHOCTH INamaines.
IlepBenii 3akoH HbroTroHa. HMHepumanbHbIe

CHUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. [lpuHnun cynepno3uuuu

CUII

2.2.3

Bropoii 3akoH HploTOHa g MarepualbHOU
TOYKM B MHEPLUHUAIBHOM CHCTEME OTCYETa
(UCO). Tpermit 3axkon HeroroHa  ms

MaTCpHaAJIbHBIX TOYCK

224

3akoH BCCMUPHOT'O TATOTCHUA. Cuna TsSHKeCTH.

[TepBast kocMudeckas ckopocTsb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJNBKEHHS M  CHjIa  TPEHUs  TOKOSL.

Koaddurment tperus. Cuna COMpoOTHBICHUS




IIpu ABUXKCHUH TCJIa B X KUAKOCTH HUJIN T'a3C

2.2.7

[TocTynarensHoe U BpalatesibHOE JABUKCHHE

a0COJIIOTHO TBEPAOTO TENa

2.2.8

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaIllCHHS.
[Tnedo cwitbl. YCIIOBUS paBHOBECHS TBEPIOTO
tena 8 UCO

2.2.9

TexHuueckne  yCTpOMCTBA:  IOJUIMITHUKY,

JABMKCHUE NCKYCCTBECHHBIX CITYTHUKOB

2.2.10

[TpakTuyeckue paboThl. M3ydeHue IBUKEHHUS
Opycka 10 HAKJIOHHOH IUIOCKOCTH  TIOJX
JICHCTBUEM HECKOJbKUX cuil. MccnemoBanue
3aBUCUMOCTH CHJI YHPYIOCTH, BO3HHKAIOIIUX
B J1eOpMHPYEMOil TPYKUHE M PE3UHOBOM
o0Opasme, OT BeNMWYMHBI WX jAedopMarum.
HccnenoBanue yciaoBUi paBHOBECHS TBEPIOTO

TCJIa, UMCIOLICTO OCh BpallCHUA

2.3

3AKOHBI COXPAHEHINA B MEXAHUKE

23.1

NMiynbc  MarepualbHOM  TOYKH, CHCTEMBI
MaTepHaabHBIX ToYeK. HMMmynbc cunsl u

HN3MCHCHHUEC UMITYJIbCA TCIIa

2.3.2

3akoH coxpaHenuss umnyiasca B HCO.

PeakTuBHOE IBUXKEHUE

2.3.3

PabGora cuiel

2.34

MOIIHOCTE CUJIBI

2.35

Kunernueckas OHEPIuUia MaTepHaJlBHOf/'I TOYKH.

Teopema 0 KHHETUYECKON SHEPTUU

2.3.6

[TorenumansHas sHeprus. [loTeHuumanbHas
SHEPTUst yIpyro nehopMHUPOBAHHON
npyxkusbl. [loTeHunansHas »dHeprus Tena

BOJIM3U MOBEPXHOCTH 3eMIIH

2.3.7

IloTeHnmanbHBIE HCIMMOTCHIMAJIbHBIC CHIJIBI.
Css13b pa6OTBI HCIIOTCHIOUAJIIBHBIX CHJI C
HN3MCHCHHEM MEXaHHIECKOI OHECPruun

CHUCTCMbI TCII. 3akoH COXpaHCHUA




MEXaHUYECKON SHEPTUU

2.3.8 VYipyrue u Heynpyrue CToJIKHOBEHUS
230 TexHHUYEeCKHEe yCTpPOMCTBA: IBUXKCHHE DPAKET,
o BOJIOMET, KOIIEp, PYKUHHBIN TUCTOJIET
[TpakTiueckne paboTel. M3yueHuwe CBs3M
2310 CKOpOCTEH Tel IIpM HEYNpyrom ynape.

HccnenoBanne  CBs3M  pabOTBI  CHJIBI  C

H3MEHEHHEM MEXaHHYEeCKOH OHEPTUU TClla

MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA

3.1

OCHOBbI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUU

3.11

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. BpoyHoBckoe
nerxenue. uddysus. Xapaktep IBUKCHUS U

BSaHMOIIeﬁCTBHSI qacCcTull BEUICCTBa

3.1.2

Mopnen CTpoeHHsI Ta30B, KUAKOCTEH H
TBEPABIX Te W OOBSCHEHHE  CBOMCTB

BEILIECTBA HA OCHOBE 3TUX MOZEIEH

3.13

Macca MOJICKYII. KonuuectBo BCIICCTBA.

[TocTostHHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u e

usmepenue. lllkana remneparyp Llenscus

3.15

Mogens,  uWaealbLHOro  rasa. OcHoBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM

TCOpHUU UACATIBHOI'O I'a3a

3.1.6

AOcomoTHas TeMIiepaTypa Kak Mepa cpeiHei
KMHETUYECKOW SHEPTUu TEIIOBOTO JIBHKEHUS

yactull ra3a. llIkana temneparyp KensBuna

3.1.7

VpaBuenne Knaneiipona — MeHaeneesa.

3akoH [lanpTOoHa

3.1.8

I'a30BBIC 3aKOHEIL. I/I3OHPOI_ICCCBI B NACaIbHOM
ra3€¢ C INOCTOSIHHBIM KOJIHYECCTBOM BCUICCTBA:

u30TepMa, H30xopa, nzodapa

3.1.9

Texuuueckue YCTpOUCTBA: TEPMOMET,

O6apomeTp




3.1.10

[Tpaktuyeckue paboTsl. M3mepeHue macchbl
BO3JyXa B KJIacCHOW koMHare. MccrnenoBanue
3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSHUS

Pa3pEKEHHOI'O Ira3a

3.2

OCHOBbI TEPMOJIMHAMUKHA

321

TepmonuHamuueckas cucrema. BHyTpeHH:s
DHEPIUs TEPMOJMHAMMYECKOM CHUCTEMBI H

CIIoCO0bI €€ U3MEHEHUS

3.2.2

KonngectBo Temnotel u pabora. BHyTpeHHSs

QHCPIusa OJHOATOMHOI'O UACAJIbHOI'O Ir'a3a

3.2.3

Buner Teruionepenaun:  TEIIONPOBOAHOCTD,
KOHBEKIIMS, U3llyuyeHue. TemnoéMKocTs Tena.
VienpHast TEIUIOEMKOCTL BellecTBa. Pacyér

KOJIMYCCTBA TCIJIOTHI ITPU TCIIOINICPEAAUC

3.24

IlepBbiit 3aKk0H TepMoauHaMuKU. [Ipumenenune
IIEPBOTO 3aKOHa TEPMOJINHAMUKHU K
u3onpoueccam. I'papuyeckas UHTEpIIpeTaUs

paboThI raza

3.25

TermoBble MamuHbl. [IpuHIMIBL  AEHCTBUA
TeIIoBbIX MammH. [IpeobpazoBanusi >HEepruu
B TemioBbIX  MammHax. Koadduunent
nonesHoro  neiictBus  (manmee —  KIIJI)

termioBoit MamuHel. [{ukin Kapuo u ero KI1J]

3.2.6

Bropon 3aKOH TEPMOJIUHAMUKH.
HeobGpatumocTs  mpolieccoB B NPHPOJIE.
TeruoBeie JIBUTATEIN. DKOJIOTU4YeCKre

Hp06J'ICMBI TCIUIOOHCPICTUKU

3.2.7

TexHuueckne YCTpOICTBa: JIBUraTelb
BHYTPEHHETO CrOpaHusl, OBITOBOI

XOJIOAWUIJIBHUK, KOHAWUIWOHED

3.2.8

[TpakTuyeckue pabotsl. M3mepenue yaenbHOM

TETUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNA BEIIECBA. ®A30BbBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u konaeHcanus. Mcnapenue




u KHUIICHUE. VnenbHas TEIUIoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYpPhI

KUIICHUS OT JaBJICHUA

AOcComoTHAsS M OTHOCHUTEILHAS BJIAKHOCTD

3:3.2 BO3Ayxa. HachllieHHbIN ap
Teépnoe TENO. Kpucraimmueckue u
333 amoppHble Tena.  AHM30TpONHUS  CBOMCTB
o KPUCTAJUIOB. Kunkue KPUCTAJUIBL.
CoBpeMeHHbIE MaTepUabl
334 IInaBneHne wu Kpucraumsauus. Y JIeNIbHAs
- TeruioTa miasieHus. Cyomumarnust
3.35 YpaBHEHHE TETIOBOTO OaaHca
TexHuueckne yCTpOMCTBA: THUIPOMETPp H
336 IICUXPOMETP, KaJIOpUMETP, TEXHOJIOTUU
- MIOJIy4YEHUSI COBPEMEHHBIX MaTepHalioB, B TOM
4lCJIe HAHOMATEPUaJOB, U HAHOTEXHOJIOTHU
337 IIpakTnyeckue paboTHI. N3mepenue
- BII&KHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 OnexTpuzanys Tei. DIeKTpUudecKui 3apsa. [Isa
o BUJIA DJIEKTPUYECKUX 3aPsAI0B
ITpoBoHUKH, JTUDIIEKTPUKN "
412
MOJTITPOBOIHUKHU
4.1.3 3aKOH COXPaHEHHUsI JIEKTPUUYECKOTO 3apsiaa
414 B3aumopeiictBue 3apsanoB. 3akoH Kynona
4.1 DnexTpudeckoe ToJIE. Hampsk€HHOCTD
415 BJIEKTPUIECKOTO TIOJI. [TpuHIMT
. cyneprno3uiuu.  JIMHMM ~ HapsHKEHHOCTH
AIEKTPUYECKOTO MOJIA
418 PaGota cum  3IEKTPOCTATUYECKOTO  MOJISL.
o [Torenuman. Pa3zHoCTh MOTEHIIMAIOB
417 ITpOBOAHMKN M JUAJIEKTPUKU B IOCTOSSHHOM

aneKTpuyeckoM — mone.  JlusnexkTtpudeckas




MMPOHUIIACMOCTDb

DNEeKTPOEMKOCTb. Konpnencarop.
418 ONEeKTPOEMKOCTh  IIJIOCKOTO  KOHJEHCATopa.
DHeprus 3apsHKEHHOTO KOHJIGHcaTopa
TexHuueckue  yCTpOMCTBA:  AIIEKTPOCKOIL,
419 AIIEKTPOMETp, DJIEKTpOCTAaTUYECKasl 3alluTa,
o 3a3eMIIeHUE 3JIEKTPONPUOOPOB, KOHIIEHCATOP,
KCEPOKC, CTPYUHBIN NPUHTEP
4110 [IpakTrueckue paboThLI. N3mepenue

AIEKTPOEMKOCTH KOHICHCATOPA

4.2

[IOCTOSIHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYIIE€CTBOBAHUA IIOCTOSIHHOI'O

421 ANeKTpUUecKoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosHHBII TOK
422 Hanpsixenue. 3akon Oma J1s yyacTka Lenu
123 DNEKTPUUYECKOE COIMPOTUBIEHHUE. Y IETBHOE
o COIIPOTHUBJICHUE BEIIECTBA
494 [TocnenoBarenbHoe, napaJuIebHoE,
o CMEIIaHHOE COeTMHEHNE MPOBOIHUKOB
Pabora anektpudeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB ANEKTPUIECKOTO TOKA
anekTponBrkymas cuia (mamee — DJIC) u
427 BHYTpEHHEE CONPOTUBJICHHE MCTOYHUKA TOKA.
o 3akoH Owma ans  MONHOM  (3aMKHYTOM)
aJIeKTprUYecKoi renu. KopoTkoe 3amMbIkaHne
DNeKTpOoHHAs IPOBOJTUMOCTh TBEPIBIX
128 METAJUIOB.  3aBHUCHMOCTh  COMPOTHBIICHHS
o METAaJUIOB oT TeMIepaTyphbl.
CBepXIpoBOIUMOCTh
429 OJIeKTpHYecKuil ToK B BakyyMme. CBolicTBa
o AIIEKTPOHHBIX ITyYKOB
4.2.10 [TomympoBoauku. CoOCTBEHHAs! ¥ IPUMECHAST




MIPOBOJIUMOCTh TOJYIPOBOAHUKOB. CBOMCTBa

p-n nepexona. [ToaynpoBoaHIUKOBBIE TPUOOPHI

4211

ONEeKTpU4YeCKUid  TOK B DJIEKTPOJIUTAX.
DNeKTpOIUTHYECKAs JMCCOLUALINS.

DNEKTPOIn3

4212

DNEKTPUYECKUI TOK B rasax.
CaMOCTOATENbHBIH U HECAMOCTOSITEIbHBIN
pa3psan. Pa3nuuHble THUIIBI CAMOCTOATEIBHOTO

paspsiaa. Monuus. [lnazma

4213

Texnuueckue yYCTpOUCTBA: amIepMmerp,
BOJIETMETP,  pPEOCTaT, MCTOYHUKU  TOKa,
JIEKTPOHArPEBATEIIbHBIE puOopBkl,
AJIEKTPOOCBETUTENbHbBIE PUOOPHI, TEPMOMETP
COIIPOTHUBJICHUS, BaKyyMHBII JUOT,
TEPMUCTOPBI u (doTope3ucTopsl,

HOJIYHPOBO,Z[HI/IKOBHﬁ Au04, raJlbBaHUKa

4.2.14

IIpakTnueckue paboThI. N3yyenne
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne OJIC HUCTOYHMKA TOKa U €roO
BHYTpEHHero compotupieHus. Habmonenue

QJICKTPOJIN3a

11 KJIIACC

Kon
pa3nea

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3J1eMEHTHI COJIePKAHUS

4

OJIEKTPOIMHAMUKA

4.3

MATHUTHOE ITIOJIE. DJIEKTPOMAI'HUTHAA MUHAYKLA

431

ITocTtosiHHEIE MarguThl. B3aumoneiicTBue

IOCTOAHHBIX MAarHuTOB

4.3.2

MarnutHoe Tmonie. BekTop MarHWTHOM
uHaykuuu.  [lpuHnun — cyneprno3uuuu.
Jluanm marnutHOM wHAYKIMU. KapTuHa
JMHUA  MarHUTHOM  MHAYKUMH  TIOJISI

IOCTOSAHHBIX MarHuToOB




MarautHoe 1oJje MNpOBOAHUKA C TOKOM.
KapTI/IHa JIMHHUN 10/ JJIMHHOI'O IIPAMOTIO

MMPpOBOAHMKA MW 3aMKHYTOI'O0 KOJIBICBOT'O

433 MPOBOJAHMKA, KaTyIIKU C TOKOM. OIBIT
Opcrena. BzaumopeiicTBre NpoBOJHUKOB C
TOKOM
434 Cuina Amrniepa, €€ MOJyJIb U HallpaBJICHUE
Cuna JlopeHiia, €€ MOyJib U HalpaBJICHUE.
JIB>xeHHe  3apsyKEHHOM  4YacTULbl B
435 OIHOPOJJHOM MAarHMTHOM mHoje. Pa6ora
cuiibl JIopeHtia
4.3.6 SIBieHME AIEKTPOMArHUTHOW MHAYKIUH
4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKIIMH
O/1C nnaykuuu. 3aKoH AIEKTPOMarHuTHON
438 unaykuuu Papayes
BuxpeBoe »snekrpuueckoe mnone. IC
WHIYKIIMA B TIPOBOJHHUKE, JBIDKYIIEMCS
439 MOCTYINATEIbHO B OJJHOPOJHOM MarHUTHOM
noJje
4.3.10 [TpaBumno Jlenmna
NHaykTUBHOCTD. SIBIIEHHE CAaMOUHIYKIUH.
4311
O/1C camouHAYKIUU
DHeprusi MarHUTHOTO TIOJSl KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TIOJIe
TexHudeckne yCTpPOHCTBA: ITOCTOSIHHBIE
4314 MarHuTHl, 3JIEKTPOMATrHUTBI,
AJIEKTPOIBUTATENb, YCKOPUTEITH
AJIEMEHTAPHBIX YACTUI], UHTyKIIHOHHASI TIEYb
[IpakTuueckue paboTHL. N3yuenue
MarHUTHOTO TIOJISl KATYIIKH C TOKOM.
4.3.15 UccnenoBanue 1EUCTBHS  MOCTOSITHHOTO

MarHurTa Ha paMKy ¢ TokoM. MccienoBanue

SIBJICHUA BHCKTPOMaFHI/ITHOI‘& HWHAYKIUA




KOJIEBAHUMA 1 BOJIHbI

5.1

MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE KOJIEFAHU A

Konebarenbnass  cucrema.  CBOOOIHBIC
£11 konebOanus. ['apMoHMuecKue KoyieOaHus.
[lepuon, wyacrora, ammutysa ©u dasa

KoJeOauuit

IIpyxuHHBI MasgTHUK. MaremMaTU4eCKUi

5.1.2
MasITHUK

YpaBHEHHE TapMOHHMYECKUX KOJICOAHHIH.
5.1.3 Kunemarnueckoe u JTUHAMAYECKOE

OIHMCaHHe KOj1e0aTEILHOro JABUKCHUA

IIpeBpamenue SHEpruu IpH
rapMOHHUYECKUX  KoneOaHusix.  CBs3b
5.14 aAMIUTUTY/IBI KoJie0aHui HCXOHON
BCJIMYMHBI C aMIUTUTYJaMU KOJIeOaHuW e

CKOPOCTH U YCKOPEHHUS

KoneGarenbubiii  koHTYp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIE Kosie0aHus B
- uAealbHOM  KOJEOaTeJIbHOM  KOHTYpE.
o AHajoruss MeXIy MEXaHWYECKHUMU U
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMHU.

®opmyina Tomcona

3akoH COXPAaHCHU SHEPTHUU B HICAIIBHOM

5.16
K0J1e0aTeIbHOM KOHTYpE

By eHHbIE MEXaHUYECKUEe KoieOaHusl.
517 Pe3onanc. Pe3onanchHas KpHUBasl.
BeinyxieHHbIe 3JIEKTPOMarHuTHHIE

KoJeOaHusl.

Ilepemennbi  TOK.  CHHYyCOMIAIBHBIN

5.1.8 §
MNEPCMCHHBIN TOK.

MoIIHoCTh MIEPEMEHHOTO TOKa.
519 AMIUIMTYIHOE W NEUCTBYIOIIEE 3HAYCHUE

CHJIBI TOKAa W HAIIPSIPKCHUSA

5.1.10 Tpancdopmarop. [IponsBocTBo, nepegayda




U TOTpeOJeHNE AIIEKTPHUUECKOW SHEPTHH.
DKOJIOrM4eCKHE PUCKHU IPU IPOU3BOACTBE
AIEKTPUYECKON JHEPI'Uu. Kynerypa
MCIIOJIb30BaHUs NEKTPOIHEPIUH B

HOBCEIHEBHON KU3HU

Texnuyeckue ycTpoicTBa: ceiicmorpad,

5.111 ANEKTPUUYECKUI 3BOHOK, JUHUU
alIeKTponepeaay
[Ipaktnueckue pabotel. MccimemoBanue
3aBUCUMOCTH TE€pUOAa MajbIX KOJI€OaHUN
5110 rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI

rpy3a. MccienoBanue nepeMeHHOrO TOKa B
LEMH W3 TOCIEI0BATEIbHO COSIUHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U pe3ucTopa

5.2

MEXAHUYECKUE U 9JIEKTPOMATHUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpoctpanenus. [lepuon.  CkopocTh
pacrpoCTpaHeHHss W JJIMHA  BOJIHBIL

[TonepeyuHbie 1 IPOIOTBHBIE BOJHBI

5.2.2

Wurepdepenus " T(pakius

MEXaHHUYCCKHUX BOJIH

5.2.3

3Byk. CkopocTbh 3Byka. I'poMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3Byka

524

3J'I€KTpOMaFHI/ITHI>I€ BOJIHBI. VcaoBus
HU3JTy4YCHUA OJICKTPOMAardauTHBIX BOJIH.
Biaumnas OpHUCHTalHA BEKTOPOB E, Buv

B BHGKTpOMaFHI/ITHOﬁ BOJIHE B BAKYyM€

525

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpa)KE€HUE, MPEJIOMIICHUE, TOISpU3aLus,
mudpakius, wuHTepdepeHus. CKopocTh

SJICKTPOMArHuTHBIX BOJIH

5.2.6

Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMmeHeHne >JeKTPOMarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIMIIBI PagUOCBS3M W TEJIECBUICHUS.




Paguonoxanus. DJEeKTPOMarHuTHOE

3arpsi3HEHNE OKPYXKAIOIIeH cpebl

5.2.8

TexHuyeckue ycTpoucTBa: MY3bIKaJbHBIC
WHCTPYMEHTHI, YIBTPa3BYKOBast
JIMarHOCTHKAa B TEXHUKE M MEIUIIMHE,
pamap,  paguONpPUEMHHUK,  TEJIEBHU30D,

aHTeHHa, Tenedon, CBY-neup

5.3

OIITUKA

5.3.1

IIpssMonuHENHOE PACIPOCTPAHEHUE CBETA

B OJHOPOJHOM cpexe. JIyu cera

5.3.2

OrpaxeHue cBeTa. 3aKOHBI OTpPAKCHUS
ceera. [Toctpoenne n300paykeHni B INIOCKOM

3epKaiie

5.3.3

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOJIFOTHBIA oKasareib

IIPEIOMIICHUS
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[Tonnoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIld yroyl MOJHOTO BHYTPEHHETO

OTPAKEHHUS

5.3.5

Hucnepcuss  cBera. CHOXHBIM  cOCTaB

oemoro ceera. [{Bet

5.3.6

CoOuparoliie ¥ paccerBarollfe JIUH3BI.
Tonkasg nuH3a. POKYCHOE PpACCTOSHHE W
ONTHYECKass  CWia  TOHKOM  JIMH3BI.
[TocTpoenue n300pakeHUi B COOMPAFOIITIX
u pacceuBaromux JauH3ax. Dopmyna
TOHKOM JHH3BI. YBEIWYECHHE, J1aBacMoe

JIMH30H

5.3.7

IIpenenbr NPUMEHUMOCTH TE€OMETPUYECKON

OIITHUKHA

5.3.8

WUntepdepenuss  cBera.  KorepeHTHble
HUCTOYHHKHU. Ycnosus HaOr0AeHUs
MaKCHMYyMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(ba?)HBIX KOTCPCHTHBIX HCTOYHHNKOB




Hudpakuus  cBera.  JudpakuuoHHas

pCHIéTKa. VYcnoBue Ha6J'IIOI[CHI/I$I TJIaBHBIX

5.3.9 MaKCUMYMOB npu MaJCHUNA
MOHOXPOMATHYECKOTO cBeTa Ha
TU(PPAKINOHHYIO PEHIETKY

5.3.10 [Tonstpusarnus cBera

TexHuueckne yCTpPOMCTBA: OYKH, JIyNa,

¢doroanmapar, NPOEKUMOHHBIA ammapar,

53.11 MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OINTHKA, TUPaKITUIOHHAS peméTka,
HOJISIPOHT
[IpakTuyeckne  pabOTHI N3mepenue

IMMOoKasarcjid IMPECIIOMIICHUA. UccnegoBanme

5.3.12
CBOMCTB  HM300paKCHMH B  JIMH3aX.

Hab6nronenue nucnepcuu ceera

BJIEMEHTbI CHELIMAJIBHOM TEOPUU OTHOCUTEJIbBHOCTH

I'paHnLBI TPUMEHMMOCTH KJIACCUYECKOU
MEXAHHKHU. [Toctynatsl Teopuun
6.1 OTHOCHUTEJIHOCTH: WHBAapUAHTHOCTh
MOIYJII CKOPOCTHM CB€Ta B BaKyyMe,

MPUHIUIT OTHOCUTCIIbHOCTU OuHIITEHHA

OTHOCHUTEBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amenyieHUe BpPEMEHH U COKpAICHHE

JJIMHBI

6.3 DHeprus ¥ UMITYJIbC CBOOOTHOM YaCTHUIIBI

CBsi3p Macchl C SHEPrueil U HMITYJIHCOM
6.4 CBOOOMHONW  yacTUIbl. ODHEpPrusi MOKOs

CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OITHUKH

®otonsl. ®opmyna Ilnanka cBsa3u sHepruu
7.11 dboToHa C ero YacToTOW. OHeprus u

UMITYJbC POTOHA

712 OTtkpbITHE U HccaenoBanue GoTorddexra.




OMBITEI AT. Cronerosa. 3aKOHBI

dotorddexra

7.13

YpaBHeHue OHHINTERHA JUIS

dotorddekra. «KpacHas TpaHHUIIa»

doroaddexra
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Jasnenue ceera. Onbitel I1.H. JleGeneBa

7.15

XMUMHYECKOE IEHCTBUE CBETA

7.16

TexHu4eckue yCTpOWCTBa: (POTORIIEMEHT,
dboToaTuuk, COJTHEYHAs Oarapes,

CBETOIUOT

7.2

CTPOEHUME ATOMA

7.2.1

Mogaens atoma ToMcoHa. OMBITEL
Peszepdopaa no uccnenoBaHuio CTpOSHUS

aTroma. HHaHeTapHaﬂ MOJCIb aTOMa

7.2.2

[Toctynatet bopa. Hznyuenune u
noryomeHue (GOTOHOB MpU  Iepexone
aToMa C OJHOIO YPOBHS JHEPrMM Ha
apyroi. Buasl criektpoB. CrieKTp ypoBHER

SHEPTUH aTOMa BOAOPOa

7.2.3

BonHoBeie cBoiicTBa yactull. BomHbl ne
bpoiis. KopnyckynspHo-BosHOBOM
nyamusM.  Judpakuus 51eKTpoHOB Ha

KpHuCTaJl1ax
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CnoHTanHOE BBIHYXXJICHHOC HU3JIYUCHHC.

YCTpoicTBO ¥ IPUHITUT pabOTHI Jiazepa

7.2.5

TexHUYeCKUEe yCTPOUCTBA: CIEKTPAIbHBINA
aHayu3 (CIEeKTPOCKOM), Jla3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[Tpaktnueckne  pabGotel.  HaGmionenue

JIMHEMYaToro CeKkTpa

7.3

ATOMHOE A/1PO

7.3.1

Metonsl  HAOMIOACHHWST M PETUCTPAIMH

SJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpbITHE  paguOaKTUBHOCTH.  OMBITHI




Pesepdopna mo ompeneneHur cocraBa
pagnoakTUBHOTO u3iaydeHus. CBoicTBa
anb(da-, 6era-, raMma-u3nydeHus. Biusaue

PaaAOaKTUBHOCTU Ha KMBBIC OPIraHU3MbI

7.3.3

OTkpbITHE  NPOTOHAa W HEUTpOHA.
Hyxnonnass monmens siapa ['eiizenbepra —
NBanenko. 3apsa sapa. MaccoBoe yuciio

sapa. M3otormsl
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Aunbda-pacna. DJIEKTPOHHBIN u
NMO3UTPOHHBIH  Oera-pacman.  'amma-
U3ITy4eHUeE. 3aKOH  PaaUOAaKTUBHOTO

pacnana

7.3.5

OHeprusi CBA3M  HYKIOHOB B  slIIpe.

Snepusie cunbl. [ledext maccsl sapa

7.3.6

Snepusle peakuuu. JleneHue W CHHTE3

anep

7.3.7

SnepHblii peaxTop. TepmosinepHbIit
cuHte3. IlpobmemMbl U TEpCHEKTUBHI
AEPHOM  DHEPreTHKU.  OKOJIOTMYECKHE

ACIICKThI ﬂI[CpHOfI OHEPIre€THUKU

7.3.8

OnemeHTapHble  yacTulpl.  OTKpbITHE
MIO3UTPOHA. OyHIaMEHTAIIbHBIE

B3aHUMOIENCTBUA

7.3.9

TexHuueckue  yCTpOMCTBA:  O3UMETP,
KaMmepa BwibCcoHa, SIOEpHBIM  peakTop,

aroMHas bomba

7.3.10

[Tpaktnueckue pabotel. MccnenoBanue

TPCKOB JaCTHI] (1'[0 TOTOBBIM

dbotorpadusm)

OJIEMEHTBI ACTPOOU3NKHN

8.1

Bun 3Bé3mnoro ueba. Co3Be3aus, sipKue

3Bé3Z[BI, IJIaHCTHI, X BUANMOC IBHIKCHHUC

8.2

Conueynast cucreMa. llmaHersl 3eMHOU

I'PpYIIIBL. IInaneTsI-TUranThl n ux




CIIyTHUKH, KapJIMKOBBIE IUIAHETHI. Maible

Testa COJTHEYHOU CUCTEMEI

8.3

Comunie, ¢orochepa u  armocdepa.

ConHeyHas aKTUBHOCTh

8.4

Ucrounuk sneprun CosHua U 3BE3]1

8.5

3BE3/bI, UX OCHOBHBIC XaPaKTEPUCTHKU:
Macca, CBETUMOCTb, pajuyc, TeMIeparypa,
HX B3aNMOCBS3b. Juarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTHY.
3BE3mBpI IJIABHOHM  ITOCJIEI0BATEIBLHOCTH.
3aBHCHMOCTb «Macca — CBETHMOCTBY» IS

3BE31 TJIaBHOU IIOCIACA0BATCIIbHOCTHU

8.6

Buyrtpennee CTpOCHUE 3BE3.
CoBpemeHHbIE MPEACTABICHUS 0
MIPOUCXO0XKACHUH U 3BOToLMH CoJTHLA U 3BE3.

JTarbl )KU3HA 3BE3]T

8.7

Mneunsii  Ilyre — Hama T'anmakrtuka.
CnupanbHass  cTpykTypa [ amakTukwy,
pacupeneneHue 3BE€31, ra3a MW IBUIM.
[Tonoxxenne u gBuxenne ConHoa B
lanaktuke. Ilmockas wu  chepruyeckas

HOACHUCTEMBI | allakTUKN

8.8

Tuner ramaktuk. PaguoramakTHku U

KBa3apbl. UEpHBIE BIPHI B s/ipax TalakTHK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaO6ma. Pasz0eranue rajakTuk.
Bospact u pamuyc BceneHHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsiuen

Bcenennoi». PenukroBoe usnyuenue

8.10

Macmrabnass ~ ctpykrypa  BceneHHOIA.
Mertaranaktuka. Hepenéuuslie npoOiaembl

ACTPOHOMHHU




YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Msixumies ['.5.,byxosnes b.b. ®usuka (6a30Bsiii ypoBens). 10 kmacc. — M.
[Tpoceemienue, 2024

Msikumies I'.5.,byxosueB b.b.Hapyrun B.M. ®u3uka (6a30Bsblil ypoBeHb). 11
kinacc. — M.: [Ipocsemienne, 2023

METOIUYECKHUE MATEPHUAJIBI IJI1 YYUTEJIA

Msxkumes I'.5.,byxoBueB b.b. ®u3zuka (6a30Bb1it ypoBeHs). 10 kinacc. — M.:
[Ipocsemenne, 2024

Msikumies I'.5.,byxosueB b.b.Uapyrun B.M. ®u3uka (6a30Bblil ypoBeHb). 11
knacc. — M.: [Ipocsenienne, 2023

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-fiziki/

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI M1 PECYPCbI CETHU
HMHTEPHET

https://Ibz.ru/metodist/iumk/physics/e-r.php
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