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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETIIUUA TIpernoJilaBaHusi yueOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa oOyuarommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPeaIU3alii MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4E€OHBIMH TpeaMeTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYIAas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIomni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIYYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMHU WU JPYTHUX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa oOydaromwuxcsi, B (GOpMUPOBAaHUE YMEHUU MPUMEHSTH
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU yU4e€OHBIX NCCIICTOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3iesioB (PM3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaonoit  nanpasiennHocmu. Kypc dusuku mpemmosaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX 3KOJOTMYECKHMM Mpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3zoBaHus SBISIOTCS (U3UUecKue Teopur ((PopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHH, JJisI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUUH U
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peanu3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIMXCs.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpBIE B MIporpaMmme 1o (pusnke oObeIMHEHBI B OOIIWHA CITMCOK YYCHHUYECKHUX
MpakTUYeCKux padoT. BrijeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabuHera Qu3uku. Ilpm 3TOM oOecrneunBaeTcsi OBJAJCHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bosnpiioe BHUMaHUE yAENsSETCAd PEUICHUI0 PACUETHBIX M KaueCTBEHHBIX
3anay. Ilpu 3TOM AJia pacy€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO
3aJlaHHOMN (DU3UYECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YYSeHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs HA
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOeCrledeHH0 ydeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LUKIa. B kabunere (U3HKU AOIKHO OBITH
HE0OXoaMMOe J1abopaTopHOE OOOpYIOBAHME JJI BBIMOJHEHUS YKa3aHHBIX B
nporpaMme o (puU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECIEYMBAET TMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHHMYECKUX NPAKTUUYECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

o (dopMmupoBaHHE YMEHHUU OOBICHATH SBIEHUS C HCIOJIH30BAaHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHrne 3TUX Ienei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOIMNX 3a71ad B

npoliecce u3yueHus Kypca (U3MKU Ha YpOBHE CpeIHET0 00111ero o0pa3oBaHus:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMH NPUMEHATb TEOPETHYECKUE 3HAHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOMU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue (U3NYECKON MOJIeINH, aleKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U MPOBEACHUS
bu3MYeCKuX SKCIEPUMEHTOB, aHaln3a W HHTEepHpeTanuu UHGOpMaIiH,
OIIPEIENICHMS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHHE YCIIOBHMM JJIS Pa3BUTHS YMEHMI MPOEKTHO-NUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HeZeN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BHIOOP
poBeleHUs] J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBHUYAIbHBIX
0COOEHHOCTEM 00yJaroIInXcs.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
mupa. Ponp JkcriepuMeHTa W TEOPMM B IPOLIECCE TO3HAHMS MPUPOIBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAYYHOW KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, HUX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitHoe  aBmkeHue. [IBukeHHe  MaTepualbHOM TOYKH 1O
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon u wactora obparienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIB>KCHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIC MEepe/Iayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIIEHHOrO TOJ YIioM K TOPU3OHTY H
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue nBUKEHUS Tela, OpOIIEHHOTO FOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['anmmned. IlepBeii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsbxkectn. llepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBH>KEHHE a0COIIOTHO TBEPJOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBl YIIPYTOCTH OT Jiehopmaruu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETHYECKOW SHEPTHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKONM JHEPIUM CHUCTEMBI TEll
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3u pabOThI CHIIBI C U3BMEHEHUEM MEXAHMYECKOW IHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapakrep IBKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkama temnepartyp
Llenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHn4eckrue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHCHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUI.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIIIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIFOCTPUPYIOIIME YPABHEHHUE COCTOSHUS HJICAIBHOIO Tasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Maccsl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPCHHM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cIocOObI €€ nu3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNIbHAs TEIIOEMKOCTh BELIECTBA.
KonnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTtHOM Tmporiecce. IllepBbIli 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue MepBOro 3aKOHA TEPMOJMHAMHUKM K u3omporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

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

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi HHEpPrUM B TEIUIOBBIX MamuHax. KoadduumeHt mnosne3noro
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOW XOJOJUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

W3meHeHue BHYTpEeHHEH SHEpruu (TeMrepaTyphl) Teja Mpu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3aius. Y AefibHas TerioTa miasienus. Cyonumarusi.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP |
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBanus U IiiaBJIeHUs KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsiioB. [IpOBOJMHUKH, TUANEKTPUKU W TOJYNPOBOIHUKH. 3aKOH COXPAHCHHS
AIIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsi.
Onekrpudeckoe mnoje. Hanpspk€HHOCTe  amekTpudeckoro moiid.  I[IpuHuummn



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3anmoenicTBrue HadIEKTPU3OBAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBIIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DONEeKTpOABIKYLIash CUia M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKa.
3akoH Oma 11 OHOM (3aMKHYTOM) 35IeKTpuueckoi tenu. KopoTkoe 3ambIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOoIuTUYECKask AUCCOLMALUS. DIEKTPOIH3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OAJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOJHUKOBBIN MO/, rajbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[Ipsimoe wu3MepeHUe dIEKTpoABMXKYIIEeH cuibl. KopoTkoe 3aMblkaHHe
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomaoi

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, IKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIENb, U3MEPECHHE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, rurnepbosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOHM mpupoje, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJNIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpHaloB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKA

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

IlocTtostHHBIE  MarHUTHL.  B3amMmonelcTBUe  NMOCTOSHHBIX ~ MarHuTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUA MarHUTHOM
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. BzanmoaeicTBrue NpOBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHAYKIAK. OJIEKTPOABIKYIAs CHja HWHAYKIUM. 3aKOH HJIEKTPOMarHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAU B
MIPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI MHIYKIHMH OT CKOPOCTH W3MEHEHHS
MarHUTHOTO ITOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmon, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XkMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOSICHUE DICKTPUIECKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHE: DIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJeOATeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOpa.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPa, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CxkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHHUE, MpeIoMJICHUE, MoJispu3anus, Judpaxius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE TOTIEPEUHBIX U TIPOIOTBHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJICOaHU.



HccnenoBanre  CBOMCTB ~ DJJEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
IpesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o0paxkeHUi B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cseta. LIBer.

CoOuparoniie ¥ pacceuBaroniue JuH3bl. ToHkasg suH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenesbl NpUMEHMMOCTH FEOMETPUYECKON ONTHKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [udpakuuonHas pemérka. YciaoBue HaONIOAECHUA
IJIABHBIX ~MAaKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AMPPAKIIMOHHAS PEUIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenune natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuiel TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctymnaTs
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUIMHBIL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPrUel U UMITYJILCOM PEIIITUBUCTCKON YaCTUIIbl. DHEPTUS
ITOKOSI.

Pazgen 7. KBanToBas pusmnka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
doTorpdexra. YpaBuenue OiiHmTeiiHa 11 (poTodpdekra. «KpacHas rpaHuiia»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTHUECKOE NIpPHUMEHEHHUE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMTHETo (poTodddekra.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habnronenue JIMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BisiHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKHE ACTIEKTHI AIEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NMPAKTHYECKOE NMPUMEHEHHUE: TO3UMETD, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otansl pa3BuTUs acTpoHoMuu. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConHeuHas cucrtema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKU. J[MarpamMma «CIEKTpalbHBIM KIacc —
CBETUMOCTBY». 3BE3bl IJIaBHOM NOCIEIO0BAaTEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEE CTpOEHHE



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToOBOE M3TydEHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOro MOJyIIapys U IPKHUE 3BE3IBI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJCTABJICHUMN O PUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsiETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, Qusnueckas BeTWYWHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI M UX MPOEKUHUH HA OCH KOOPAMHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHe oAU TIOCKUX (GUryp u oobeéMa Ted.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJIE, IEUCTBHE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJINn3.



l'eocpagpua: MarHuTHBIE TIOJMKOCA 3€MIJIM, 3aJ€KH MAarHUTHBIX pYI,
(doTochEMKA 36MHOM MOBEPXHOCTHU, IIPEJCKA3AHNUE 3EMIIETPSACEHUH.

Texnonocus: JIMHAWA BJEKTPOIIEpead, TEHepaTop IEPEMEHHOrO0 TOKa,
DIEKTPOABUTATENb, WHAYKLIMOHHAA II€Yb, pPanap, PaIHONPUEMHUK, TEIEBU30D,
antenHa, tenedon, CBYU-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEYHAs Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalONmUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOLIECCE PEaTr3allii OCHOBHBIX HAIPaBICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIECUETOBEYECKUX TyMaHUCTUUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JI€STEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;

YMEHUE B3aMMOJEHCTBOBATH C COLMAIBHBIMA HHCTUTYTAMU B COOTBETCTBHUHU C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHIMCKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE€ B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYas ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OMbITa JEATebHOCTH SKOJOTMYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1eNIM JACSITENIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYCBBIMH TOHATHUIMU M METOJIAMH
bu3nuecKoil HayKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIieHusl 3ajiady (U3MYECKOro COJIepKaHUsl, TPUMEHEHHUIO Pa3JIMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3a1ady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 0O0JacTb
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (HU3HUUYECKOTO COAEP)KaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh  CPEICTBA  MH(DOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHbIX (opMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIAThH OOIIEHNUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOI 1€ATEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmupenenartb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYKJIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXJOTO YYAaCTHUKA KOMAaHIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTH
(GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LENISIM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PUCKHM W CBOEBPEMEHHO INPHUHHUMATH PEIICHHA IO HX
CHIKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mpouecce nOCTHMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPOTIPAMMEBI
no (QusuKe A8 YPOBHS CpeiHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILIECHCTBYETCS SMOLMOHAJIBHBIN WUHTEJUIEKT, IIPEANOIAr a0 Ui
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHMs, BKJIIFOYAIOIIET0 CIOCOOHOCTh MIOHUMATh CBOE IMOLIMOHAIILHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBaHUs, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEACHME, CIIOCOOHOCTb aJaNTUPOBATHCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIexy, ONTUMM3M, WHULIMATUBHOCTb, YMEHUE ACHCTBOBATH MCXOIA U3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHATIBHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUJAKOCTEW W TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

pacro3HaBath (U3UYECKHUE SBICHUS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



DJIGKTPOJMHAMUKHA:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKCHHUE, CBOOOTHOE TMaJeHUE Tel, ABW)KCHHE 10 OKPY)KHOCTH, HWHEPIIHS,
B3auMoJieiicTBrE Tel, Auddy3usi, OpOYHOBCKOE IBMKCHHE, CTPOCHUE KHUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBecHE, WCMApPEHUE, KOHJICHCAIMS, IUIABJICHWE, KPUCTAUIA3AIUs, KUTICHUE,
BJIQKHOCTH BO3/yXa, MOBHIIICHNE JABJICHUS Ta3a MPH €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBSI3b MEXKIy I[apamMeTpaMd COCTOSHHS Ta3a B  H30MpoIleccax,
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

ONKCHIBATh MEXAHWUYECKOE BIDKCHHE, WCIIONB3YS (DU3UUCCKHUE BEITNYMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJIBC Tella, KHHETHYeCKasl SHEPTus, NMOTCHIIMATbHAS SHEPTUs, MEXaHUYCCKas
paboTa, MexaHHWUYECKas MOIIHOCTh, MpPH ONHCAHUW TIPABUIBLHO TPAaKTOBATh
(GU3MYECKU CMBICT HCIOJB3YeMbBIX BEIMYHMH, WX OO0O3HAYCHHWS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCTIONIb3Yysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, paboTa Trasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCHOJIb3YEMbIX BEIIUYUH, HX
0o0O3HAaUEHUS W EAWHMIIBI, HAXOMUTh (OPMYJBI, CBS3BIBAIOIINE JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJICHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3UYECKHE BEITWUYMHBI: IICKTPUUECKUN 3apsif,
IEKTPUUECKOE TM0JIe, HAMPSKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEIMUYUHAMU,

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI M MIPUHIMILL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPrHHM, 3aKOH COXpPaHEHHUS WMITYJIbCa,
MPUHITUI CYTEPIIO3UIIAA CHJI, TIPUHITUI PABHOMPABUS WHEPIUATBHBIX CHUCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsna, 3akoH KyloHa, Tpu 3TOM pa3iuyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MOBCEHEBHOM KU3HU;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIIONKEHHOTO OOOpYIOBaHUSA, IMPOBOJIUTH OMBIT U
(GbopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MUYECKUMHU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BUJIE TaOnMIl U rpauKoOB, AeJaTh BBIBOABI IO pe3yJibTaTaM HCCIIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MPHU MPOBEICHUN HCCIEIOBaHUM B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemarbs pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCHOJIB3Ys (PU3MUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUA 331a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PACUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

penaTh KaueCTBEHHBIE 3aa4l: BBICTPAUBATh JIOTUYECKH HETPOTHUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUN
U TIPENICTABJICHUS YYCOHOW W HAyYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

PUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXAIOIIET0 MHUpPa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOIIEN CpelIe;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIHI B PEIICHUE PACCMATPUBAECMON MTPOOIEMBI.

K kxoHny oOyuenus B 11 kiacce npeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpa, B PAa3BUTHUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIeei:
TOYEYHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SACPHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pEelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aWUMOJECHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NIPSIMOJINHEWHOE PACHPOCTPAHEHUE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus W TOJApU3ALMUS  CBETa, JUCIEpPCUsl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
OMUCHIBATh W3YYEHHbIC CBOMCTBA BELIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3IUYHBIX  Cpeda) |

AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIIAs cuja, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojsi, cuia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKHW, SHEPTUsl JJICKTPUYECKOr0 W MArHUTHOIO IOJIEW, MEPUOJ W YacTOoTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi M CHJa TOKa B MpoLecce
TFapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUHM, (OKYCHOE pacCTOsSTHUE U
ONTUYECKas CUjia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS U CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJIEHUA W MPOLECCHI, HCIIONb3YS
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SI7IEp, MPU ONUCAHWU MPABUIBHO TPAKTOBaTh (PU3MUECKHI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTNE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJEA0BATENLHOTO U MapalieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacCHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHEHHE ODWHIITEWHA 11 doTtodddekTa,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHECHMUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMclia, MocTynatel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3ndaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUS (TpaHUIlbl, 00JIaCTH)
MPUMEHUMOCTH;

ONPENIEATh HAMIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37AaBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCICJAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHU;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MPU DTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI MO pe3yjIbTaTaM UCCIIeI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4deOHOro JSKCIEpPUMEHTAa, Yy4eOHO-HUCCIIEIOBATEIbCKON W TMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJB3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE JUIsl €€ pEIlIeHus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHBIE 3a1a4n: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUYUBYIO
LETIOYKY PACCYKICHHM C ONOPOM HA WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUs y4eOHOW W HAYyYHO-TIONMYJSPHON MH(GOpPMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

OOBSICHATH TPHUHIMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOrO UCHOJIb30BAaHUS B IIOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUIICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOpalleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBECHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TpyHNbl, PALMOHAIBHO PpACHpPElesITh O0O0S3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT KQXJ0r0 U3 YYACTHUKOB I'PYIIIBl B PEIIEHUE pacCMAaTPUBAEMON MPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne /i P Konrtpoabnbie | Ipakruueckn (uncpp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI e padoThbl
pecypcsl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSL
bubmuorexa [JOK
1.1 ®du3nKa U METOIbI HAYYHOTO ITO3HAHUS 2 0 0 https://m.edsoo.ru/7fALbf72
Uroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewaritia > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hurammica ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 9 0 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBbI TEPMOHHAMHKH 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 0 0 bubnnorexka [HOK

@da30BbIE TIEPEXOABI

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



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

Hroro no pazgeny

24

Paznen 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 DUeKTpoCTaTHkA 10 https://m.edsoo.ru/7f41bf72
[TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B bubnunoreka [HOK
4.2 12
pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Htoro no paznemny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uudpoBbIe
Ne /i P Konrtpoabnbie | Ilpakruueckue (upp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Pazgen 1. JIEKTPOJIUMHAMUKA
MaruutHoe nose. DJIeKTpOMarHuTHas bubmorexa [IOK
1.1 ' 11 1 3 https://m.edsoo.ru/7f41c97
AHIYKIHUS c
Htoro no pazneny 11
Pasznen 2. KOJIEBAHUS 1 BOJIHbBI
bu6nuorexa [IOK
MeXaHI/IT-IGCKI/Ie nu SHCKTPOMaFHI/ITHI)Ie
2.1 9 0 1 https://m.edso00.ru/7f41c97
Kose0anus .
bu6nuoreka [IOK
MeXaHI/IT-IGCKI/Ie nu BHGKTPOMaFHI/ITHI)Ie
2.2 5 1 0 https://m.edso00.ru/7f41c97
BOJIHBI
c
bubnunorexa LIOK
2.3 Onruka 10 0 3 https://m.edso0o.ru/7f41c97
c
Wroro no pazueny 24
Pa3zaen 3. OCHOBBI CIIETIUAJTBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBHI cielTHaTbHON TEOPHUH Bubmuorexa LIOK
3.1 p 4 1 0 https://m.edso00.ru/7f41c97

OTHOCHUTCIBHOCTHU

C



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny

Pa3zgen 4. KBAHTOBAS ®PU3UKA

but6mmoreka [IOK

4.1 DJIeMEHThI KBAHTOBOM ONTHUKH 6 https://m.edso0.ru/7f41c97
c
bubmuorexa [JOK

4.2 CrpoeHue aToma 4 https://m.edsoo.ru/7f41c97
c
bubmuorexa [JOK

4.3 ATOMHOE PO 5 https://m.edso0o.ru/7f41c97
c

Uroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6nuorexa [IOK
5.1 DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH 7 https://m.edso00.ru/7f41c97
c
Hroro no pazgeny 7
Pa3znen 6. OBOBHIAIOHIEE TIOBTOPEHUE
bubnunorexa LIOK
6.1 O06o06aroree MOBTOPECHUE 4 https://m.edsoo.ru/7f41c97
c
Htoro mo pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoxa Kourpoabnbie | IlpakTuyeckue | H3YIECHH
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI A
pecypchl
®u3nka — HayKa O PUPOJIE.
1 Hayunbie MeT(})]K bl HO?I:)HEII)HI/iI 1 0 0 bubmmorexa [TOK
i A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEero MUpa
Posb 1 MecTo ¢uzuku B
5 dbopMHUpPOBaHUH COBPEMEHHOMN 1 0 0 bubnmnoreka [HOK
Hay4YHON KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
Mexannueckoe IBHKEHUE.
OTHOCHTEIFHOCTh MEXaHHYECKOTO bubmorexa [IOK
3 1 0 0
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMepHOE NpsIMONIHMHENHOE 1 0 0 bu6muoreka [JOK
JIBHKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE MPAMOIMHENHOE 1 0 0 bubmuorexa [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOoniHOe mageHne. Y CKopeHue 1 0 0 bubnuoteka [JOK
CBOOOIHOTO MAACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.
7 JIBKeHHE MaTepUaIbHON TOYKH 10 1 0 0 Bubmmorexa [IOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [TpuHtIMTT OTHOCHUTENBHOCTH [ amues. 1 0 0 but6mmoreka [IOK



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

HuepunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ilpunnun

bubnunoreka LIOK

9 CYINEepIo3uIy CHIl. BTopoii 3akon
yuep H p . https://m.edsoo.ru/ffOc3be8
HproToHa 111 MaTepualbHOW TOUKU
Tperuii 3akoH HproToHa 111 bubnuorexa LIOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TspKkecTH. [lepBas kocMuueckas bubmmorexa [JOK

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

12 Cuna ynpyrocru. 3akoH I'yka. Bec bu6nuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koadduument tpenus.

13 Cuia CEH OTI/IBJ‘ICI—(II)I/I(I; npu BI/I)P;(eHI/II/I Bubnworexa [IOK

P P https://m.edso00.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTreibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubanoreka LIOK
MowmenT cuisl. [lieuo cumel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Tea
HMMitynsc MaTeprabHON TOUYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuoteka [JOK
Hmnynbec cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE BUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunerndeckas 3Heprus MaTepuagIbHON bubmuoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEPrUUn

17 [TorennmaneHas 3HEPTHUSL. bubnunoreka LIOK



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

[ToreHuuanbHas SHEPTUs YIIPYTo
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3eMJITU

https://m.edsoo.ru/ffOc461a

18

[ToTreHManbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b pabOThI
HETIOTCHIIMAIBHBIX CHJI C U3MEHCHHEM
MEXaHUYECKOM SHEPTHH CHCTEMBI TEll.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPrUU

bubnuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHJIBI C
W3MCHECHHUEM MEXaHUYCCKON SHEPTUH
TeJa Ha IPUMEPE PACTHKCHHUS
PE3UHOBOTO JKI'yTa»

20

KonTponbHas pabota mo Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpAHEHUS B MEXaHHUKE»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu. bpoyHOoBcKoe
neuxenue. Audpdysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHUL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
Y TBEPIBIX TEN

23

Macca monekyin. Konuyecto
BemectBa. [locTtostnHas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTtypa



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

u e€ usMmepenue. [llkana temneparyp
Lenscus

W neanpusii raz 8 MKT. OcHoBHOE

bubnunoreka LIOK

25
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcoutoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPruun bu6muoreka [IOK
JIBUJKECHHSI MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akon JlanbToHa. ["a30BbIe 3aKOHBI
JlaGopaTtopHnas pabota
98 «HccnenoBanre 3aBUCUMOCTH MEKIY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a
29 N3omnporneccsl B U1€aIbHOM Ta3e U UX bu6nuorexa [IOK
rpaduyeckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BHyTpeHnHsis sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 crocoObI e€ m3MeHeHus1. KonmnuecTBo bubmorexa [IOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HJI€aTbHOTO
rasa
bu6nunorexa LIOK
31 Bunpr Terionepenaun
A pel https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.
32 KoaudecTBO TEIIOTHI IPH bubmorexa HOK
p . https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuabaTHbBIN TIpolece
33 [lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnmoreka [JOK

NPUMEHEHHE K U30IPOIIeccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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HeoOpatumocTs npoiieccoB B

34 npupoe. Bropoii 3akon bubmorexa LIOK
PHPOAC- P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunuun neiictus u KI1J{ TermnoBoit bubnunorexa LIOK
MalllWHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/{
37 DKOJOTuYecKHe MpoOIeMbl
TEIUIOIHEPTETHKU
38 Ob6o06maromuit ypok «MosnekynspHas bubnmnorexka HOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6938
Konrtponpnas padora mo reme
39 «Monexynspnas pusuka. OCHOBBI brbmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue U KOHIAEHCALIUS. bubmuoreka [JOK
Hcnapenue u KAreHue https://m.edso0o.ru/ff0c63b6
AOcoIoTHAsI 1 OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yXxa. HachleHHbIl bubmmorexa [JOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
4 aMmopdHbIe Tena. AHU30TPOIIHS bubnmoreka [JOK
CBOWCTB KpHUCTaIIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpucTayisl. COBpEeMEHHBIC MaTEePHAITBI
[TnaBiieHne ¥ KPUCTAUTA3AIIHS.
43 Y enbHas TEIUIOTa IUIABICHUS bubmmorexa LIOK
A ’ https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHEHHE TEIUTOBOTO OaslaHca bubmmorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
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DJIeKTpHU3alus Tell. DJIEKTPUUECKU N

45 3apsia. J{Ba BUIa SJIEKTPUYCCKHUX bubmorexa OK
AL A P https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOAHUKH, TUDIEKTPUKU U
46 ncf)n OBOJIHUKH 3aK(1;)H COXpaHEeHUs buGnuorexa [IOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bcc
AJICKTPUIECKOTO 3apsijia
B3aumonerictBue 3apsiioB. 3aKOH
47 Kynona. ToyedHbIN 3JIEKTPUICCKUI bubmorexa HOK
y ) p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepnosuuuu bubnmnorexka HOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 mosd. Ilorernman. PasHocts bubnmorexa HOK
’ ’ https://m.edsoo.ru/ff0c6f00
[IOTEHINATIOB
I[IpOBOIHUKHA U JAIEKTPUKH B
50 BJIIZDKT OCTaTI/I‘IGI([:KOM noie bubnnorexa LHOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
but6mmorekxa [IOK
51 DnexTpoéMikocTh. KoHIeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH MIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubnmorexa LOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa'
54 [TpuHIIMTT NEHCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOIIMPOBAJIIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

anmnapara, CTpyWHOTO IIpUHTEpA.
DneKTpocTaTHuecKast 3alluTa.
3azemiieHue AIEeKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [IoCTOAHHBIN TOK.
Cuna Toka. Hanpsbxkenue.
Conpotupnenue. 3akoH Oma it
y4acTKa [enu

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COEAMHEHUE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB»

bubmuorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIIHOCTb JIEKTPHUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

bubanoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
anekTpuyeckoit nenu. Kopotkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtouHnka TokKa u
€ro BHYTPEHHETO COIPOTHBIICHUS

bu6anoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

SJ'ICKTPOHHEUI IMPOBOAUMOCTD TBép,Z[BIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPHI. CBCpXHpOBO,Z[I/IMOCTB

60

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[TorynpoBoIHUKH, UX COOCTBEHHAs U
IpUMecHas MpoBoAUMOCTh. CBOMCTBA

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

p—n-nepexoxa. [lonynpoBoaHUKOBBIE
npuOOpbI
DNEKTPUYECKUM TOK B PaCTBOPAx U
pacruiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIn3
DIIEKTPUYECKHI TOK B Ta3ax.

63 CaMOCTOSITeTLHBIN U 1 bu6mmoreka [IOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKkTpuuecKue Npuodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnmnorexka HOK
npumMmeHenue. [IpaBusia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O6o0maromuii ypok 1 bubnuotexa [JOK
«OIEeKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas padbota no teme

66 «Qnekrpocraruka. [TocTosHHBIHI 1 bubmuoreka [JOK
ANEKTpUYeCcKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Pe3epBHblit ypok. KonTponbHast 1 bubmuorexa [IOK
pabota 1o Teme "DIeKTpoIuHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0oO0maromuii ypox 1 bubmuoreka [IOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoxa Konrpoasbnbie | IlpakTuyeckn
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI e padoThbl
pecypcsl
[TocTostTHHBIE MATHUTHI M KX

1 B3auMoO/iecTBUE. MarHUTHOE MoJIE. 1 0 0 bubmuorexa [JOK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarauTHoO€e 1oJie MPOBOIHUKA C

) TokoM. OnbIT Dpcrena. 1 0 0 bubnuoreka [IOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHast pabora «3yuenue 1 0 1 bubnmnoreka [JOK
MAarHUTHOTO ITOJIS KATYLIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota 1 0 1 bubnmnoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apsyKEHHYIO YaCTHILY. 1 0 0 bubnuoreka [IOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DJeKTpoMarHuTHas HHayKuus. [Totok 1 0 0

BEKTOpa MarHuTHOM uHAYKuu. IJ1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
nHaykiuu Papanes

JlaGopaTtopHnast pabota
«HccnenoBanue sIBJICHUS
3IEKTPOMArHUTHON UHTYKITUI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camouHaykiuu. 9JIC caMOMHAYKIINH.
DHeprusi MarHUTHOTO TIOJISI KATYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb,
YCKOPHUTENH JIEMEHTAaPHbBIX YaCTHII,
WHIYKIUOHHAs I1eYb

10

O6o06maromuii ypok «MarHutHoe
I10JIC. 3H€KTpOMaFHI/ITHa$I I/IH}IyKHI/IH»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padbota no teme
«MaruuTtHoOe 1oe.
3J'I€KTpOMaFHI/ITHa$I HHIAYKIOHA»

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUYECKHE
kosnebanus. 'apmoHnyeckue
Kosie0aHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBparienre sHEprun

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
nepuoja Majblx KojiebaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTH U MACChI I'py3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Koneb6arenbupiii kKoHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIE KOJICOaHUS B
UjIealbHOM KOJIe0aTeTbHOM KOHTYPE.
AHaJIOTHSI MEKIAY MEXaHHUECKUMH U
AIIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUU B HJICATHHOM
K0J1e0aTEIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

I[IpencTaBieHne O 3aTyXarOIIUX
KoJsicOaHusX. BeIHy)1eHHbBIC
MeXaHu4ecKue Kojaebanus. Pe3onanc.
BbIHYXIEHHBIE DJICKTPOMATHUTHBIC
KOJIEOaHU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

ITepemenHsbIil Tok. CHHYCOMIAIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
NIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JIEUCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Iponssozactso,
nepeaaya u notpediieHue
3JIEKTPUYECKON SJHEPTUN

19

YCTpolCcTBO U TPAaKTUUECKOE
MIPUMEHEHHUE DJIEKTPUUYECKOIO 3BOHKA,
reHeparopa NepeEMEeHHOro TOKa,
JIMHUH 3JIEKTpoIiepesad

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
Kynberypa ncnons3zoBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

QJICKTPOSHECPIUA B HOBCCI[HCBHOﬁ
KHU3HHU

Mexanunueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuorexa [JOK

21
pacupoCTpaHEHUS U JJINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunbie U MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuotexa [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNEKTPOMarHUTHbIE BOJIHBL, UX
23 cBoiicTBa u ckopocTts. [1lkana bubmmorexa [JOK
p ' https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIUIIBI paIuOCBA3U U
24 TeneBuaeHus. Pa3Burue cpeacTs
cBs3u. Pagmonokanys
o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpssMonuHEHOE pacIpoCTpaHEHUE
26 CBETa B OJHOPOJHOMU Cpejie. bubnunoreka [JOK
ToudeuyHbIil HICTOYHUK CcBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa [JOK
p L p https://m.edsoo.ru/ffOcd4e0
n300pakeHHi B TUIOCKOM 3epKaie
ITpenomnenue cera. I[lonHoe
28 BHYTpEeHHee oTpaxkeHue. [Ipenenbublil bubnnoreka [JOK
YTOJI IIOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKeHUs
29 JlaboparopHas pabota «3mepenue bubnmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IMOKa3aTeid IMPEJIOMIICHUA CTEKIIA»

https://m.edsoo.ru/ffOcd67a

JIunssl. [TocTpoenue n3odpakeHuil B

30 nuH3e. Dopmyna TOHKOW JTUH3BI bubmorexa [IOK
- OPMY ' https://m.edsoo.ru/ffocddle
YBenuyeHue JuH3bl
JlaGopaTtopHnast pabota
31 «HMccnenoBanue cBOMCTB
M300paXEHUH B JIMH3AX»
Hucniepcus cBera. CloskHBIN COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habitonenue aucrepcuu
CBETa»
33 Wutepdepennms ceera. Audpaxims bubnuorexa [IOK
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus csera https://m.edsoo.ru/ffOcf02e
35 OnTuueckue MpuOOPHI U YCTPOCTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH
36 KJIACCMYECKOW MeXaHuKH. [locTymarsl bubnuotexa [JOK
CIIELIMATIbHON TEOPUU https://m.edso0.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTETHLHOCTH OJTHOBPEMEHHOCTH.
37 3amenJieHHe BpPEMEHH U COKpaIlleHUe bubmorera [JOK
P P https://m.edsoo.ru/ffOcfa42
JUTHBI
OHeprusi U UMITYJIbC PEISATUBUCTCKON
38 yacTuiibl. CBS3b MAcChl ¢ SHEPTUEH U bubmorexa [JOK
' P https://m.edsoo.ru/ffOcfc68
UMITyJTECOM. DHEPTHUS MTOKOS
39 KoHnTtponbHas pabora «OnrTuka. bubmuorexa [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OCHOBBI CIEUATIBHON TEOpUHU
OTHOCHUTEJILHOCTHU

https://m.edsoo.ru/ffOcf6f0

®otounbl. Dopmyna [1nanka. DHeprus

bubmuorexa [JOK

40
U UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEN0BaHUE 56 [TOK
HOIHoTEKA
41 .0 A.T.
porospexra. OnbrTe: https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonsbl poTordpdexTa. YpaBHeHHE
42 3f/iHIHT6§H3, nq:[(bq)oroaq)(;@)ema bubmmorexa LIOK
s ’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porospdexra
Hasnenue cera. OnwiThl I1. H.
43 JlebeneBa. XuMuueckoe aeicTBHE bubmorexa LIOK
ACBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE:!
44
¢doTorsieMeHT, POTONaTUHK,
COJIHEUHas OaTapest, CBETOIUO/
bu6mmoreka [JOK
Pemenue 3amau mo reMe «JI€MEHTEI
45 . https://m.edsoo.ru/ff0d030
KBAHTOBOM OITHKH) 5
Monens atoma ToMcona. OTBITEL
46 Pesepdopna no paccesHuio o-yactu bubmmorexa LIOK
PROPA p t https://m.edsoo.ru/ff0d091a
[1nanerapnas Mozieiab aToma
bu6mmoreka [JOK
47 IT b
OCTYaTHl bopa https://m.edsoo.ru/ff0d0Oafa
H3nydenue u norioieHne GoToHOB
71 B ¢ bubmuoreka [JOK
48 MIpU TIEPEXO0/I€ aTOMa C OJTHOTO YPOBHS

SHEpPruu Ha Ipyrou. Buael cnekTpos

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BoaHoBEIe cBOMCTBA yacTHIl. BOJIHEI
ne bpoiina. KopnyckynspHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpseITHE PaTUOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuio cocraa
PaMOaKTUBHOTO U3ITYYCHHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaJIMOaKTHBHOCTH Ha YKHBBIC
OpTaHU3MBI

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIH OeTa-
pacnaz. ['amma-usiydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d116
2

53

DHeprus CBS3U HYKJIOHOB B S/pE.
Snepusle peakuuu. A nepHblit
peakrop. [Ipo0iemMbl, NepCHeKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
OHEPIreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. MeTo bl HaOMIOICHUS U
pPErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cron «DyHaameHTanbHbIe
B3anMoaercTBUA. EMMHCTBO
(bU3UIECKON KapTHHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3anoro He6a. Co3Be3aus,
SIPKHUE 3BE3IbI, IJIAHETHI, X BUANMOE



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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JBHXXCHUC. ComnHeuHas cucreMa

56

Connne. ConHeuHass aKTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IbI TTITABHOM
1ocJIe0BaTeNbHOCTU. BHyTpeHHee
cTpoeHue 3BE311. CoBpeMeHHbIE
IIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBotounu CoJiHLA U 3BE3]T

58

Muneunsiii [1yte — Hama ['anakTuxa.
[Tonoxxenue u neuxenue ConHua B
["amaktuke. 'anmaktuku. YE€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. PazOeranue rajakThk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpob6ieMbl aCTpOHOMUHU

61

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Pois pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIMAIbHON B
ATUYECKOH chepax NesTeIbHOCTH
YyeJioBeKa

63

O6o6maromuii ypok. Pons 1 Mmecto
($U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM Hay4YHOUW KapTUHE MUpa




O6o06maromuii ypok. Posb
64 bu3nIecKoit Teopuu B GOPMHUPOBAHUH
MIPEACTABICHHUH O HU3UIECKOM

KapTHUHE MHUpa

O6o06maromuii ypok. Mecto
65 (bU3UYECKON KapTHHBI MUpa B 0011IEM
psly COBPEMEHHBIX €CTECTBEHHO-

HAayYHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ O IMpupoae

66 PesepBHbIil ypok. MarautHoe noie.
DJNIeKTpOMarHuTHask UHIYKIUS

PesepBubriit ypok. Ontuka. OCHOBBI
67 CHeHATbHON TEOpUH
OTHOCUTEJILHOCTH

Pesepnnrit ypok. KBantoBas dusuka.
68 DJeMeHTB aCTPOHOMHUU U
acTpOopU3UKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO YACOB I10
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68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

» dmsuka, 10 xrace/ Msxummes I'.4., byxosues b.b., Corckuit H.H. mon
penaknueii [TapdenteeBoit H.A., AknrmonepHoe o6mecTBo «3marenscTBo
«IIpocsemienue»

» dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdpentreBoit H.A., AkiinonepHoe obmectBo «M31aTenbcTBO
«IIpocBenienue»

METOJUYECKUE MATEPHUAJIBI JJISI YYUTEJISA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYEHUKA

» ®uzuka, 10 knace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakiueit [lapdpentreBoit H.A., AkuinonepHoe o0iectBo «M31aTeancTBO
«IIpocBenieHue»

» Gusuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. noa
penakimueit [lapdpentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBO
«ITpocBenieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://lesson.edu.ru — buonmoreka [JOK
https://resh.edu.ru/for-pupil - paw

http://class-fizika.ru/ - «KnacclHaa ¢dmsuka>»

https://lecta.ru/ucheniku - LECTA - LincdphpoBas nnarcgpopma gna COBpeMeHHOM LWKOJibl
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki/ -
OHNaH-ypPOKM No pusmnke ot kopnopaumm «POCCUNCKUIN YyUeBHUK»
https://videouroki.net/ - O6pa3oBaTenbHbI CaiAT ANAa yuutenein «Bugeoypoku B
MHTEpHeT»

https://videouroki.net/blog/fizika/2-free video/4/ - «becnnaTHble BUAEOYPOKU

no ¢usnke» https://school.infourok.ru/ - OHnanH-wkona «UHpoypok>»

https://infourok.ru/biblioteka/fizika/type-55
https://100urokov.ru/o-kompanii - oHnaH-pecypc «100urokov.ru>

https://www.yaklass.ru/ - lucppoBoii o6pasoBaTenbHbiii pecypc ana wkon «fAKnacc
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https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki/
https://videouroki.net/
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DJIeKTPOHHBbIE 00pa3oBaTe/ibHbIe pecypchbl 0 Gpusnke

Hazsanue caiita

Agpec caiita

AHHOTaAUA

Poccuiickuit
o0meobpazoBar
€JIbHBIN ITOPTAI

http://experiment.edu.
ru

WNudopmanus 060 Bcex BUAax 00pazoBaTeIbHON
HOPOAYKIHUH U YCIIYT, HOPMATUBHBIX TOKYMEHTAX
(BKuIOUast OUIHATIBHBIE TEKCTHI), COOBITUAX
00pa30BaTeNIbHON KHU3HH.

Ennnas
KOJUICKIIUS

U (HPOBBIX
o0OpasoBareibH
BIX PECYPCOB

http://school-
collection.edu.ru

B Kosneknuu npeacraBieHsl HA00pH! H(PPOBBIX
pecypcoB K OOJIBIIOMY KOJMYECTBY YUCOHUKOB,
pexoMeHa0BaHHBIX MuHOOpHayku PO k
MCTIONIb30BAaHUIO B IIKOJIaX Poccuy, MHHOBAIIMOHHbIE
y4e0HO-MeTOIuYeCKe pa3paboTKU, Pa3HOOOpa3HbIC
TEeMaTHYECKHE U IPEAMETHbBIE KOJUIEKIIUH, a TAaKXKe
Ipyrue yaeOHble, KyIbTYPHO-TIPOCBETUTEIBCKHE U
II03HABATEIbHBIC MaTepHATIbL.

denepanbHbIi http://fcior.edu.ru Caiit ®IIMOP obecreunBaeT KaTalIOrU3aLHIO

LEHTP AJIEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB PA3THYHOTO

MH(POPMAIIMOHH THUIIA 32 CYET MCIIOJIb30BAHMS €IMHOMN

o- MH(POPMALIMOHHOM MOJIeIN METaJaHHbIX, OCHOBAHHOM

o0pa3zoBaTenbH Ha crannapre LOM.

BIX PECYPCOB

(PLIHOP)

Caiit st http://www.fizika.ru Ceroans caift — 310 60mee 2000 ¢aitnoB: yaeOHUKH,

npernoiaBaTeneit nabopaTOpHbIE U KOHTPOJIbHBIE pabOThI, TECTHI,

¢buzukwy, (baKyabTaTUB U MHOTOE-MHOTOE APYTOE.

yJaluxcs u ux

poauTenen

College.ru: http://college.ru/fizika | Bsl MOXeTe MOCMOTPETH B OTKPHITOM JTOCTYIIC

dusnka / yueOHUK, BKIIIOUeHHBbIN B Kypc "OTkpbiTas Ousuka"
(YYEBHUK), nopaboTath ¢ HHTEpaKTUBHBIMHU Java-
anmuieramu no ¢uszuke (MOEJIN), oTBeTUTH Ha
Bonpockl (TECTHI). Pazgen ®U3NUKA 8 UHTEPHETE
COJIEPXKUT 0030p UHTEPHET-PECYPCOB 110 HU3HKE.
Okcnpecc-tectbl EI'D, cratbu 1 HOBocTH 0 EI'D .

Tazera http://fiz.1september.r | TI'azera «®usuka» u3marenbekoro goma [epsoe

«PuzukKa» u CEHTAODA.

denepanbHas http://www.school.mi | ®3DTIII paboTaeT B TECHOM TBOPYECKOM

3a04Has pt.ru corpyanuyectse ¢ MOTHU u npyrumu

¢busuko- o0OpazoBaTenbHBIMU yUpexaeHusMu PO, peanu3zys

TEeXHUYECKast IporpaMMy HENpepbIBHOTO 00pa30BaHUs B LIETTH

IIKOJIA MPH "IKOJIa — yUYPEXKIECHUE IOBY30BCKOTO

MockoBCKOM JIOTIOJTHUTEIILHOT0 00pa3oBaHus — BY3'".

¢buzuko-

TEXHUYECKOM

WHCTHTYTE

Hayuno- http://kvant.mccme.ru/ | TlepBblii B MUpe Hay4HBIH )KypHAJ JUIS IKOJILHHKOB,

MTONYJIAPHBIN pacCUMTaHHBIM HA MACCOBOI'O YUTATEIS.

¢buzuko-

MaTeMaTHIeCKH

1 )KypHaI
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"KBant" (ApxuB

HOMEPOB)

[Topran http://www.e- I'naBHas 3agauda paszaena ®U3UKA - 00beIUHUTD

ecTecTBEHHBIX | science.ru/physics JrOJIeH MHTEepecyonMXCcst GU3NKON U MPEIOCTaBUTh

Hayk: Ou3nka YUTATEINISIM MaTEPHAIIbI 10 TEOPETHIECKOM (DU3HKE.

BBenenue B http://nano-edu.ulsu.ru | Cdepa HaHOTEXHOJOTHI CUUTACTCS BO BCEM MHPE

HAHOTEXHOJIOTH KJIFO4eBOM TeMor 1t TexHoiioruii XX| Beka.

u

W3narenscTBO http://metodist.lbz.ru/ | Caiit MmeToarueCcKO# CITy>KOBI H31ATEIBCTBA

BMHOM. OCYIIECTBIISIET 0OPATHYIO CBSI3b C YUUTEISIMU, CETEBYIO

JIaGoparopus KOHCYJIbTAI[HOHHYIO TIOJICPIKKY MeJ]aroroB Kak

3HaHUMU. cunamu aBTopoB Bcex YMK, tak u metonucramu
u3narenscTBa. Ha caiite (yHKIMOHHPYIOT aBTOPCKUE
Mactepckue pa3padotunkoB Y MK, B paMkax KOTOPBIX
MPEeUIaraloTCss METOANYECKIE MaTepHaIIbl aBTOPOB,
(GOPYMBI C YUUTEISIMH, JTOTIOJTHUTEIIBHBIC JJICKTPOHHBIE
MPUIIOKEHUSI B CBOOOTHOM JIOCTYIIE ISl BCEX
YUUTEIICH, a TAK)KE JICKTOPUH 110 Pa3THYHBIM
HarpaBJICHUsAM HHpOpMaTH3au 00pa30BaHus U
OpraHu3aiy 00ydeHus B OKPBITON HH()OPMAITMOHHON
cpere.

3AHUMATEJIb | http://elkin52.narod.ru | CtpaHuiibl caiiTa yYUTEISI-METOIUCTA, 3aCITY)KEHHOTO

HAS ®U3UKA |/ yuurenst PO Buxmopa Heanosuua Envkuna OyKBaIbHO

B BOIIPOCAX [IPOHU3aHbI IKCIIEPUMEHTOM — JEMOHCTPALIMOHHBIM U

N OTBETAX (bpoHTaTBHBIM, 1151 JTIO003HATEIBHBIX, — ONBITAMH-
doxycamu. O6cyxaroTcs MpoOIeMbl SIKCIIEPUMEHTA U
teopur. OUueHbr MHOTO MaTepraia K ypokaM B BUJIE
MOJIC3HBIX HAOIIOJICHUN W PACCYKICHHU.

KIIACCHAA http://class- Caiit Enenvi Anexcanoposnuvl banounoii, THTEPECHBIH U

OU3UKA fizika.narod.ru/index.h | amnst yuurenei, u st y4eHUKOB (4TO MOCMOTPETh, Y€M

tm YBJIEUbCS, UTO MOYNTATh). HeoObIuHBIE MaTEepHaIbl K

ypOKam, B OCHOBHOM JIJIsl 7-TO U 9-TO KJ1accoB
(HampuMep, ONITUYECKUE WIUTFO3UH ), MHOTO JIOMAIITHUX
OKCIEPUMEHTAIBHBIX 3aaHUH.

OU3NKA B http://physics.nad.ru/p | JlecsaTh oueHb KPACUBBIX aHUMAIIHIA TI0 OCHOBHBIM

AHUMAIUAX | hysics.htm. pazzienaM (HU3UKH — MEXaHUKE, TEPMOIHMHAMUKE,
OITHKE, dJICKTPOMArHETU3MY.

VYueOHo- http://nau-ra.ru/ [{udposas nadoparopus no dhusuke. Pexkomennarmu mo

pa3BieKaTEIbHBI pabote ¢ nnudpoBoii 1abopaTopueit (BHICOPOIUKH).

W mopTan st
JeTeit,
YUUTENEH, U
poauTENEN.
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