INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm enepalibHOM pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydawomuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUSI Kypca (PM3HKHU: JINYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHOTro npeamera « Pu3nka» 1o rogaM o0y4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTMKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IMOJIy4YeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUH UMHU YUE€OHBIX UCCIICI0OBaHUMN.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH PAI HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BceX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, 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 IKOJIOTHYECKUMU TTPoOIeMaMu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OSKOJOTMYECKUM TMpoOJjeMaM 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
oOpa3oBaHus SBISAIOTCS (husmveckue Teopuu (hopMHUpOBaHWE MPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB M JAaOOpaTOpHBIX padorT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

bonbioe BHUMaHUWE yHaENsSETCS PCEHICHUI0 PacYETHBIX W KA4eCTBCHHBIX
3agad. [lpu 3TOM s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MaTepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKM HOHKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

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

JlaGopatopHoe o00OpyIOBaHHE MJI YYCHUYECKHX MPAKTHUYECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YUYCHUIO TIPUPOJBI, PAa3BUTHE WX HMHTCIUICKTyalbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

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

JlocTrxeHrne STUX Iene 00ecreunBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



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

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3dNYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAaMH CAMOCTOSITEIFHOTO IIJIAHHUPOBAHUS U TPOBEIACHHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIpEIEeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yudenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JabopaTOpHBIX U
MPAKTHUECKUX paboOT SIBISETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BbIOOp
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

@usuka — Hayka o mnpupone. Hayunbie mMeTonbl NMO3HAHUSA OKPYKAIOILIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

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

Pons m Mecto ¢u3NkuM B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KApTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX 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.

KpuBonuueitnoe  aBmkeHue. [IBukeHHEe  MaTepualbHOM TOYKH 1O
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC MEepeIayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

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

HaOmronenne ABWKEHHMS Teja, OPOIISHHOrO IO yIiioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOILIEHUS MEXAY MNYTSIMHU, HNPONAECHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroreHus. Cuna Tsxkectd. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO 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 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

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
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs 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>KUHHBIM [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. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU 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. ['a3oBble 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

OneIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

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.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHHM
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:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIMIOEMKOCTh BEIIECTBA.
KosruecTBo TEIIOTH pH TEIIONEpEIaye.

[lonarue 00 aamabaTHOM Tmporiecce. I[lepBbIii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM 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
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIBHUK, 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, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie 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
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETpP H
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 KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsaaoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onektpuyeckoe rmone. Hampsok€HHOCTh  anekTpudeckoro noisd.  [IpuHuun



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

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM I10JIE.

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

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH 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. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora oamekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomtHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

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

DOneKkTpudecKuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSATEIbHBIM M HECaMOCTOSTENbHbBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, FalbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

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

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABMXKYIIEH Ccuibl. KOpOoTKoe 3aMbIKaHHUE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 10 kiacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runoresa, (pusmyeckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B dKUBOUW NIPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE 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 HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoopHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTtossHHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  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 JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB 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. IlOoTOK BEKkTOpa MarHUTHOM
MHAYKIAK. OJIEKTPOABIKYIIAs CUjla HWHAYKIUM. 3aKOH JJIEKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS  CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM 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 UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nercTBUA NOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

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

[TpencraBienue o 3aTyxaroUMx KojeOaHUsAX. BrIHYX/I€eHHbIE MEXaHUUYECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IponsBoacTBo, mepegadya u MOTPeOICHUE DIECKTPUIECKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUS.

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

Pe3onanc mnpu mocCienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0 IHbL

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

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTpOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEAHIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6mronenune otpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

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



HccnenoBanre  CBOMCTB — DJJEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, 1udpakuus, UHTepdepeHIus.

Tema 3. Onmuxa

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

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTEelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas CHila TOHKOM JuH3bl. [locTpoeHue wnzo0OpaxeHHil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOJEHUS MAaKCUMMYMOB M MHUHHUMYMOB B HUHTEP(PEpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBAa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyna,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

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

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEIBLHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHH M COKpaICHHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepruu (OTOHA C €r0 YACTOTOM. DHEPIus
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBaA yacTull. BonHel ne bpoinsa. KopnyckynsipHO-BOIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paanoakTuBHOrO wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino saapa. M30Tormsl.

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

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

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl U TMEpPCHEKTUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NMPAKTHYECKOE MMPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUU M aCTPOPUIMKH

Otansl pa3BUTHUs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

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

ComnHeunas cucTema.

Connne. ConHewHast akTUBHOCTh. Mctounuk sHepruu CosiHIIa W 3BE3L.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KilacC —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHHOCTH. BHYTpeHHee cTpoeHHue



3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXO0XKACHUU U 3BoIonuu CosHIa 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
raJaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pa3beranue rajiakTHk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUN I ONPEIeNIeHUs MOJI0KEHNUS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COILIMAJIBHON M ATUYECKOMN cepax NeaTeTbHOCTH YeIOBEKa, POJib U MECTO (PUBUKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBICHUHN O PUPO/IE.

MexnpeaMeTHbIe CBSA3H

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

Meocnpeomemnvie nonsimus, CBI3aHHBIC C M3YYEHHEM METOIOB HAy4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeusa: snextpuueckue SBICHUS B KUBOW Mpupoje, KoseOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJLUIMYECKAsI CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHBIN
aHaus.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHOHHAs II€Yb, pajap, PaguONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHA ITPOT'PAMMBLI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOrOo TmpenMera «du3MKa» Ha YpPOBHE CpPETHETO OOIIEro
oOpa3zoBaHusi (0a30BbI YpPOBEHB) JOHKHO OOECHEUYUTh AOCTHXKEHUE CIIEAYIOIINX
JTUYHOCTHBIX, METANIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI yueOHoro mpeamera «Duszuka» TOIKHBI
OTpakaTb ~TOTOBHOCTH M  CIIOCOOHOCTh  OOYYaromuxcsi  PyKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEN JIMYHOCTH, CHUCTEMOWM I[EHHOCTHBIX
OpUEHTaIUH, MO3UTHUBHBIX  BHYTPEHHUX  YOCXKICHUM, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO 00IIeCTBa, paCIIUPEHHUE )KU3HEHHOTO OIbITa
W ONbITa JACATEIBHOCTA B TMPOLECCE pPeaau3aldd OCHOBHBIX HaIpPaBICHUU
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OO0YYaroOlEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYEIIOBEUYECKUX  TIyMAaHUCTUUECKUX U
JEMOKPATUUECKHUX [IEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYKO JIESITEIbBHOCTh B MHTEpecax TIPa)KJaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHUE B3aUMO/JIEVCTBOBATh C COLMAIIbHBIMA MHCTUTYTAMHU B COOTBETCTBUHU C UX
GYHKIUSMUA U HA3HAYECHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUUCKON IPaKIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAPCTBEHHBIM CUMBOJIAM, JOCTHXCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIHOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero puandyeckoil Hayke;

5) TpyA0BOro BOCIIUTAHUSI:



MHTEPEC K pa3InyHbIM cepam npodhecCuoHaANbHON AESTEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaylei
npodeccun u peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B 00JACTH
(GU3UKN HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JOTrNYeCKOTro BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh  IKOJIOTHYECKON  KYJIbTYpbl, OCO3HAHHE TJ00aJIHLHOTO
XapakTepa 3KOJOTHUYECKUX MpooIieM;

IJIAHUPOBAHKWE M OCYILIECTBJICHHE JCUCTBUM B OKPYXKAIOWIEH CpElNe Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacUIMpPEHHE OIbITA JIEATEIBHOCTH JKOJOTMYECKON HAIPABIECHHOCTH HAa OCHOBE
MUMEIOIINXCS 3HaHUH 1O (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTh  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUZNYECKON HAYKU;

OCO3HaHHUE LIEHHOCTU HAy4YHOU JIESATEIBHOCTH, TOTOBHOCTh B IIPOLIECCE U3YUCHUS
(U3MKK  OCYLIECTBIATh MPOEKTHYIO M  HUCCIIEIOBATEIbCKYI  JESATEIBHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornueckue JeiicTBUA:
CaMOCTOSITEIIbHO (DOPMYJIMPOBATh M aKTYaJTU3UPOBATh MPOOIEMy, paccCMaTpruBaTh
€€ BCECTOPOHHE;
ONpPENEATh LEIH JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUH UX
JIOCTHDKCHMUS;
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PacCMaTPUBAEMBbIX (PU3HUECKUX
SIBJICHUSIX
pa3pabarpiBaTh IUJIaH pEIICHUS MpoOJieMbl € YYETOM aHalIW3a HMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUH €SI TEIbHOCTH;
KOOPJAUHUPOBATH U BBHITIOIHATH PabOTy B YCIOBUSX PEabHOTO, BUPTYyAIHHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH )KH3HCHHBIX ITPOOJICM.
ba3oBble ucciaenoBarejabCKue J1eCTBHUSA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIFOYEBBIMU TNOHATUSMH H METOJAMU
bu3uYeCKOl HAYKH;



BJA/IE€Th HAaBbIKAMHU Y4YEOHO-UCCIIEOBATEIbCKON U IPOEKTHOM NEATENbHOCTH B
o0nactu (PU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY
METOJIOB pelIeHHs 3a1ad (PU3UUECKOrO COJEp)KaHus, NPUMEHEHUIO pPa3IMYHBIX
METO/I0B ITO3HAHMS;

BJIAJETh BHUJAMU JEATEIBHOCTH [0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNHU, IPE0OPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYaLUsX,
B TOM YHCJIE IIPU CO3AHUU YUEOHBIX POEKTOB B 00JIACTH (PU3UKH;

BBUSBJIAT IIPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyaJIU3UpOBATh  3ajJady,
BBIJIBUTaTh TUNIOTE3Y €€ pEelIeHUs, HAXOAUTh apryMEHThI JJI J0Ka3aTeIbCTBA CBOMX
YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PEILCHUS 3aJlaul Pe3yNbTaThl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTD, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh M  (OPMYIUPOBATH COOCTBEHHbIE 3aJaud B 00pa3OBaTEILHON
NEeSATEIBbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

yMETb MEPEHOCUTh 3HaHUS 1O (U3MKE B MPAKTUYECKYI0  00JacTh
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTh OpPUTrMHAIbHBIEC MOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTepHATUBHBIC PEILICHUS.

Pabora ¢ nndopmanueii:

BJaJ€Th HaBBbIKAMHU MOJy4YeHUs HWHGOpMaAMU (QU3NYECKOTO COAEpKAHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIATh TIIOMCK, aHAaJU3,
CUCTEMATH3ALMI0 W MHTEPIpEeTauui0 HHQOpMalUMU pPa3IudHbIX BUAOB U (popm
[PEICTaBIICHNUS;

OLIEHUBAThH JOCTOBEPHOCTHh HH(OpMALINY;

MCIIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUHI
B PpCEUICHHWH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPTaHM3AIlMOHHBIX 3a7ad C
cobmmoaecHueM TpeOOBaHMM JPrOHOMHUKH, TEXHHUKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepexeHusi, TMPaBOBBIX M HJTUYECKUX HOPM, HOpM HH(POPMALMOHHON
0e30I1aCHOCTH;

CO3/71aBaTh TEKCThI (PM3HUECKOTO COJEPKaHMS B Pa3IMYHBIX (hopmaTax ¢ yu€Tom
Ha3HAuYeHUd HHQPOPMALMM M IIEJIEBOM ayJUTOpPUHU, BBHIOMpAs ONTHUMAIbHYIO (opmy
MPEJICTaBICHUS U BU3YyaIU3al1H.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe 1eHCTBUS:
OCYUIECTBJIATH OOILIEHNE HA YPOKax (PM3UKHU U BO BHE-YPOUHOU /€SI TEIIbHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYallMi U CMATYATh KOH(QIUKTHL;
pPa3sBEPHYTO M JIOTMYHO M3JaraTb CBOKO TOYKY 3PEHHsSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;



MOHUMATh M UCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW M HMHIUBUAYAIbHOU
paboTHI;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX MACUCTBUI C y4€TOM O0OIIUX
MHTEPECOB M BO3MOXHOCTEH Ka)I0T0 WieHa KOJIICKTHBA;

OPUHUMATh  IEJIM  COBMECTHOM  JI€ATEIbHOCTH,  OPraHU30BHIBaTh U
KOOPIMHUPOBATh JEUCTBUS MO €€ JOCTIKEHHIO: COCTAaBJIATh IUIaH JCHCTBUH,
pacrpeneisiTb poJd C Y4€TOM MHEHHUH YYaCTHUKOB, OOCYXKAAaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KAa4eCTBO CBOETO BKJIAJa M KAXKIOTO0 yYaCTHHKA KOMaHIbl B OOIIWI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE IPOEKTHl, OLEHUBaTh MJEU C [O3ULUU HOBU3HBI,
OPUTMHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh  TMO3UTUBHOE CTPATETHYECKOE TIOBEJCHHE B  PA3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PeryisiTuBHBIC YHMBEPCAJIbHbIC Y4eOHbIE 1elCTBUA
Camoopranusanus:

CaMOCTOSTENIbHO OCYILECTBIIATh IO3HABATENIbHYIO JAESTENbHOCTh B 00JACTH
(U3MKM M aCTPOHOMHH, BBIABIATH MpPOOJIEMBbI, CTaBUTh M  (HOPMYJIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTABIIATH IUIAH PELIEHUS PACYETHBIX U KaYECTBEHHBIX 3a]1ad,
IJIaH BBINOJHEHUS TMPAKTHUYECKOW pabdoThl ¢ YyYE€TOM HMEIOIIMXCA PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JenaTb OCO3HAaHHBI  BBIOOpP, apryMeHTHpOBaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 3a PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO IPYAUIIMU B 001acTH (U3HKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, JMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYalldsIM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJIeTh HABBIKAMH MO3HABATEJIbHON peQUIeKCHH KaK OCO3HAHMsI COBEPIIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pediieKCHUH I OLUEHKH CUTyalluu, BbIOOpa BEPHOIO
peleHus;

YMETh OLEHHWBATh PHUCKA M CBOEBPEMEHHO IPUHUMATh pEIIEHUS MO0 HX
CHIDKEHHIO;



NpUHUMATh MOTHUBBI M apryMEHTHhl JAPYrMX TpU aHalu3e pe3ysIbTaToB
IesITeTbHOCTH;

NpUHUMATD ceOs, TOHUMasi CBOM HEJJOCTATKH U JOCTOWHCTBA,

OPUHUMATh MOTHBBI W apPryMEHTHl JPYTrUX TMpPU aHAIW3E PE3yJIbTaToOB
JeSITeIbHOCTH;

IpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIMOKH.

B mporecce noCcTHXKEHUS JTUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS IMPOrpaMMBbI IO
¢uszuke IS YpOBHS  CpeaHero  o0miero  o0pa3oBaHHA Yy OOy4aroluXCs
COBEpIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararomun
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOLIEr0 CIIOCOOHOCTh TMOHHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJAETb HANpPaBICHHS PAa3BUTHS COOCTBEHHOM 3MOLMOHAIBHON Cdepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMsI, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHUE TNPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEJIEHUE, CIHOCOOHOCTh  AAaNTUPOBATBhCI K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEHl MOTHMBAllMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHHUIO LEIH U
yCcrexy, ONTHMH3M, WHUIMATUBHOCTh, yMEHHE JCHCTBOBATh HCXOAS M3 CBOUX
BO3MOKHOCTEH;

SMIATHM, BKJIIOYAOLIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE
APYTUX, YIUTBIBATh €r0 MPHU OCYIECTBICHUN OOILEHUS, ClIOCOOHOCTh K COUYBCTBHIO U
COTIEPEKUBAHMUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C
APYTUMH JIOABMHE, 3a00TUTHCS, TIPOSBISTH HHTEPEC U pa3peraTh KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATDI

K xonuy obyuenus B 10 kiacce npeaMeTHble pe3yibTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (Pu3uku B (QOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHbBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKUA U
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIBHOCTH JIHOJIEH;

YUUTHIBAaTh TPAaHULBl MPUMEHEHUS M3YyYEHHBIX (PU3UUYECKHX  MOJENEH:
MaTephalibHasi TOYKa, MHEpIUalbHas CUCTeMa OTcuéra, abCOIIOTHO TBEPAOE TENO,
UJICAIbHBIN a3, MOJECIHU CTPOCHUS Ta30B, XKUIAKOCTEW U TBEPABIX TEJI, TOUYCUHBIN
AIIEKTPUYECKUH 3apsi/l IPU pelIeHnr GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (PU3MYECKHE SBICHUS (IIPOLECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOEHHUs BELIECTBA WU
3JIEKTPOJAVMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE IMPSIMOJIMHEUHOE IBUXKECHHUE,
CBOOOJIHOE MAaJIeHUE TeJ, JBUKEHUE N0 OKPYKHOCTH, UHEPIIMSI, B3aUMOJICHCTBUE Tell,



b dy3us, OpOyHOBCKOE JBUKEHUE, CTPOECHUE KUAKOCTEH U TBEPIBIX TEJ, U3MEHEHUE
o0bEéMa Ten Mpu HarpeBaHUM (OXJIAXKJEHWHU), TEIUIOBOE paBHOBECHUE, HCIIApEHHUE,
KOHJICHCAIUs, IUIaBJICHUE, KPUCTAUIM3allUs, KWUIEHHWE, BIIAXKHOCTh BO3IyXa,
MOBBIIIEHUE JABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b MEXKIY
rapaMeTpaMH COCTOSIHUSI ra3a B M30MPOlleccax, JICKTPU3ALMS Tell, B3aUMOJICHCTBHE
3apsJIoB;

OMKCHIBATH MEXAHUYECKOE JBH)KEHHE, HCIOJb3ysd (U3UUYECKUE BEIUYUHBIL:
KOOpAWHATA, MyTh, IEPEMEILICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUila, UMITYJIbC
Tena, KWUHETWYECKas OJHEPTHs, IOTCHIMAJIbHAS DJHEPrus, MEXaHudeckas padoTa,
MEXaHWYEeCKass MOIIIHOCTh; MPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKUI CMBICIT
UCIIOJIb3YeMbIX BEJIMYMH, HMX OOO3HAUEHUS U CJAWHMIIBI, HaXOIUTh (POPMYIIHI,
CBSI3bIBAIOILME JTAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAMU;

ONMUCHIBATh U3YYCHHBIE TEIJIOBBIC CBOMCTBA TEJ U TEIIOBBIC SIBICHUS, UCTIONb3YSI
dbu3uYecKkre BEJIMYMHBI: JABJICHHE Tra3a, TeMIlepaTrypa, CpEIHssi KUHETHYeCKas
SHEPrusl Xa0TUYECKOTO JBUKEHUSI MOJIEKYJI, CPEHEKBAIpaTUYHAsA CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEILJIOTHI, BHYTPEHHsISI 3HEprusi, padora raza, K03 UIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOTO JBUTATEJNsI; IPU ONMKCAHUU MPABUILHO TPAKTOBATH (PU3NUECKUN
CMBICJT MCIOJIB3YEMBIX BEJIMYHMH, UX 0003HAUEHUS W €JUHUILIbI, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3HYECKYIO BEJIMUMHY C IPYTUMU BEJIMYHUHAM;

ONMUCHIBATh M3YYECHHBIE JJIEKTPUUYECKHE CBOMCTBA BEILECTBA U AJIEKTPUUYECKUE
saBJeHHs (TIPOLIECCHI), MCIOJIb3YsS (DU3UYECKUE BEJIMUYMHBI: DJICKTPUUYCCKUN 3aps,
AIIEKTPUUYECKOE T0JIE€, HAMPSHKEHHOCTH TMOJIs, MOTEHIINAN, Pa3HOCTh MOTCHIIMAJIOB; MPH
OMMUCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, UX
0003HAYEHUS U €IMHUIII; YKA3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMHU BEIIMYMHAMU;

aHAIM3UPOBATh (PU3UUYECKHE IMPOIECChl M SIBJICHUS, MCMOJb3ys (U3HMUYECKUE
3aKOHBI W MPUHIMIBL: 3aKOH BceMupHoro tsrotenus, |, Il u Il 3axkonsr HeroToHa,
3aKOH COXPaHEHMSI MEXAHUYECKOW IHEPTUM, 3aKOH COXPAHEHUSI UMIMYJIbCA, TPUHIIUIL
CYyHEpHO3ULIMA CWJI, TPUHIMI PABHONPABUS HWHEPUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUYECKYI0O TEOPHUI0 CTPOCHUSI BEIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpeaHell KHHETUYECKOW HHEpPrHM TEIUIOBOTO JBIMXKEHHS MOJEKYNl ¢ aOCOIOTHOMN
TEMIIEpaTypoi, MEPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS IJICKTPUUYECKOTO
3apsiia, 3akoH KyioHa, mpu 3TOM pa3inyarh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BBIPAKCHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC MPUHIIMIBI JACHCTBUS MAIWH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3ivyarh yCJIOBUS HUX O€30MacHOTO HCMOJIb30BAHUSI B TMOBCEIHEBHOM
KU3HU;

BBITIOJTHATDh  DKCIIEPUMEHTBI TI0 HWCCIEIOBAaHUIO (PU3MYECKUX SBJICHUU U
MPOIIECCOB C MCIOJIb30BAHUEM TMPSAMBIX MU KOCBEHHBIX H3MEPEHUH, IpPU 3STOM



dbopmynupoBath MpoodsieMy/3aiady M THUIOTE3y Y4eOHOro 3KCIepHMEHTa, coOupaTh
YCTAaHOBKY M3 MPEIOKEHHOTO 000pyAOBaHUS, MPOBOJUTH OMNBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBJIATh TMPSIMbIE M KOCBEHHBIC M3MEPEHHsI (M3MYECKUX BEIMYUH, MPHU
9TOM BBHIOWPATh ONTHUMAJBHBIA CIOCOO WM3MEPEHUS] W WCIOJIb30BaTh HW3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (U3MUECKUMHU  BEJIMYMHAMU  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHI, TPU OTOM KOHCTPYHPOBATh YCTaHOBKY,
(GUKCHpOBaTh PE3yIbTAThl TOJYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIIMYWH B BUIE
TabuI 1 rpaduKOB, JAEIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

coOmro/iaTh TpaBuia 0O€30MacHOro TpyJa IMpU MPOBEICHUU HCCICIOBAHUMA B
paMKax Y4eOHOro OKCIIEpUMEHTa, Y4eOHO-UCCIEAOBATENBLCKOM M MPOEKTHOM
JEATETPHOCTH C WCIIONB30BAHUEM W3MEPHUTEIBHBIX YCTPOUCTB M JIAOOPAaTOPHOTO
000pynIoBaHUs;

pemaTh pacu€THhIC 3a7a4d C SBHO 3aJaHHON (PU3UYECKON MOJIEIBIO, UCIIONb3YS
dbu3nyueckrue 3aKOHBI U TMPUHIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/Jaud BBIOUpATh
(bU3HUECKYI0 MOJIENb, BBIACIATh (PU3UUECKUE BEIMYMHBI U (HOPMYIIbl, HEOOXOIUMbIE
sl €€ pelieHus, IMPOBOIUTH pPacd€Thl W OIEHWUBATH PEATBHOCTH ITOJYyYEHHOTO
3HAYCHUS (PU3NUECKON BETUINHBL

pemaTh KayeCTBEHHBIC 3a/laud: BBICTPAaWBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
IIEMOYKY PACCYXKIEHUN C OMOpOl Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
dbu3uYecKue sIBICHNUS,

WCITOJIB30BaTh TIPU PEIICHWH YY4eOHBIX 3a7ad COBPEMEHHBIC MH(GOPMAIIMOHHBIE
TEXHOJIOTUH JUIsl TIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMH W TIPEICTABICHUS
y4eOHOM ¥ HaAy4YHO-TIOMYJSIpHOM WHQOpMAIuU, TMOJYYEHHONM U3 Ppa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTy4aeMyto HH(pOpMaIHio;

MIPUBOANTH TPUMEPHI BKIIAJa POCCUUCKHX M 3apyOC)KHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAYKH, OOBICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTUH;

UCIIOJIh30BaTh TEOPETUUYECKUE 3HAHUS TO (PU3WMKE B MOBCEIHEBHOW KWU3HH JIJIS
obOecrieueHuss 0€30MACHOCTH TpU OOpAlICHWH C MNPUOOpaMU M TEXHUYECKUMU
YCTPONCTBAMH, JJII COXPAHEHUS 3I0POBbSI W COOJIIOJICHUS HOPM DKOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpELIE;

paboTatb B TpYIIE C BBIMOJHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
MJIAaHUPOBATh PabOTy TPYMIMbl, PAIUOHAIBLHO pacIpeAeisaTh OOf3aHHOCTH U
IUTAHUPOBATh JIEATCILHOCTh B HECTAHJIAPTHBIX CHUTYyaIUsAX, aJICKBaTHO OIICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOK TTPOOICMBI.

K koniy oOydenus B 11 kjacce npeaIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:



JEMOHCTPUPOBATh Ha IMpPUMEpPax pPoOJib U MecTo (Pu3uku B (PopMHUpOBAHUHU
COBPEMCHHOM HAay4YHOM KapTUHBI MHpa, B Pa3BUTUH COBPEMCHHOM TEXHUKU H
TEXHOJIOTUH, B TMPAKTUYECKOM MACATEILHOCTH JIIOACH, IIEJIOCTHOCTh M EIUHCTBO
du3znYeCcKOi KapTUHBI MUPA;

YYHUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3NUECKUX MOJETICH: TOUCUHBIN
AJICKTPUUYECKUH 3apsij, JIyd CBETa, TOUSCYHBIN UCTOYHUK CBETA, sJIepHAasi MOJIC)Ib aToMa,
HYKJIOHHAs MOJIeJTb aTOMHOTO si/ipa NP pPeIIeHur (PU3NIeCcKuX 3aj1ay;

pacmo3HaBaTh (puU3MUYECKHE SBICHUS (MPOIECCH) M OOBACHITH MX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKN W KBAHTOBOW (DU3WKH: DJICKTPUYECKAs MPOBOJAMUMOCTb,
TEIJIOBOE, CBETOBOE, XHWMHUYECKOE, MArHUTHOE JCHCTBUS TOKa, B3aMMOICHCTBHE
MarHyuTOB, JJEKTPOMArHuTHAsE MHAYKIUS, JeHCTBHE MAarHUTHOTO TOJIs HA IMPOBOJHHK
C TOKOM U JBIDKYIIUHCS 3apsji, DSJICKTPOMAarHUTHBIC KOJIeOaHWUS W  BOJIHBI,
MIPSAMOJIMHEHHOE pacmpocTpaHeHHE CBETa, OTpaKECHHUE, MpeJOMIICHHE,
uHTephepeHiusa, audpaknuus W [ONSApH3alds  CBETa, JUCHEPCHS  CBETA,
dotoanekTpuueckuii dhdext (porodrddekT), cBeToBOe MaBICHHUE, BO3HUKHOBEHHE
JUHEWYAaTOro CIHEKTpa aToMa BOJOPOJA, ©CTECTBEHHas M  HCKYCCTBEHHAs
PaTNOaKTHBHOCTD;

OMKCHIBATh HM3yYCHHBIC CBOWCTBAa BEMIECTBA (DJICKTPUYECKUE, MArHUTHBIC,
ONTHYECKHE, IEKTPUUCCKYIO TTPOBOIUMOCTD PA3IMYHBIX CPE) W JICKTPOMArHUTHBIE
SIBJICHUS (TMPOIIECCHI), MCITOB3Ysl (DM3UUECKUE BETMYMHBI: dJICKTPUUCCKUI 3apsi, cuja
TOKa, OJJICKTPUUYECKOE HAaMpsHKEHUE, DSJIEKTPUUYECKOE COMPOTHBICHHUE, PA3HOCTh
MOTEHITUAIOB, JJCKTPOABIDKYIIAs Chja, paboTa TOKA, WHAYKIIUS MarHUTHOTO TIOJIA,
cuna Ammepa, cwia JIopeHIa, HHIyKTUBHOCTh KaTYIIIKH, YHEPTHUS AJICKTPUIECKOTO U
MarHUTHOTO TIOJIeH, TIEPHO/T U YacTOTa KOJicOaHil B K0JIeOaTeITbHOM KOHTYPE, 3aps U
CHJa TOKa B MPOIECCE TapMOHUYECKHMX JJICKTPOMArHUTHBIX KojeOaHui, (hOKyCHOE
pacCTOSIHME M ONTHWYEeCKas Cujia JIMH3bI, MPH OMHCAHWM IPABHIIBHO TPaKTOBAaTh
(U3UYECKUI CMBICIT UCTIOJIB3YEMBIX BEJTMYHH, UX 0003HAUYCHUS U CIUHUIIBI, YKa3bIBaTh
(dbopMyIIBI, CBS3BIBAIONTNE JAHHYIO (U3HUECKYIO BEIMUNHY C IPYTUMH BEIIMUYNHAMU;

OTMCBHIBATh H3yYCHHBIC KBAHTOBBIC SBICHUS W  IIPOIECCHI, HCIOJb3Ys
(bU3UYCCKHE BEIMYMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa
CBETa, DHEPrusi ¥ UMIYJIbC (OTOHA, TIEPHO] MOTypaciaga, SHEPTHs CBS3H aTOMHBIX
snep, MPU ONMHMCAHWM TPABWIBHO TPAKTOBATh (PU3MYECKHA CMBICT HCIIOIb3YEMBIX
BEJIMYMH, UX 0003HAYCHUS M CIUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIIHE JAHHYIO
(GU3HYECKYI0 BEIMUMHY C JPYTUMHU BEJIMYMHAMH, BBIYUCISITH 3HAYCHHE (PU3MUECKON
BEJIMYMHBI;

aHAJIM3UPOBATh (PU3WUYECKHE IIPOIECCHl W SIBJCHUS, HCIOIB3YSA (U3HUICCKUE
3aKOHBI M TPUHIHUIBL: 3aKOH OMa, 3aKOHBI ITOCJEIOBATEILHOTO W IapajuIeILHOTO
COCIMHEHUS TMPOBOAHUKOB, 3akOoH Jxoynsa—JleHla, 3aKkOH BJIEKTPOMArHUTHOM
WHIYKIIUW, 3aKOH TPSMOJUHEHHOTO PACHpPOCTPAHCHHS CBETA, 3aKOHBI OTPAKEHUS



CBETa, 3aKOHBI IPEJIOMJICHUS CBETA, ypaBHEHUE DUHIITEHA U1t (oTodPdeKrTa, 3aKoH
COXpaHEHUsI DSHEPrHH, 3aKOH COXPAHEHHWS HUMIIYJIbCa, 3aKOH COXPaHEHUSs
ANIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOIO 4YHCHA, MOCTylaThl bopa,
3aKOH DPaJUOAKTHUBHOTO pacraja, MpU 3TOM pa3inyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYECKOE BBIPAXCHHUE W YCIOBUS (TpaHUIlBI, OO0JIACTH)
IPUMEHUMOCTH;

OTpeeNATh HAMpaBICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJIsi MPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHiia;

CTPOUTH M ONHCHIBATh U300PAKEHUE, CO3/1ABAEMOE IUIOCKUM 3€pKaJOM, TOHKON
JIMH30M;

BBITIOJIHATh  DKCHEPUMEHTBI 1O HCCICAOBAHUIO (PU3MUECKUX SIBICHUN U
IPOILIECCOB C HCHOJIb30BAHHEM TIPSAMBIX M KOCBEHHBIX HW3MEPEHUW: TPU ITOM
dbopmynupoBaTh MpodemMy/3aiayy U TUIOTE3y Y4EOHOrOo 3KCIEpPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYIOBaHUsS, MPOBOJUTH OMBIT U (POPMYIHPOBATH
BBIBO/IbI;

OCYUIIECTBJISITh MPSIMbIE M KOCBEHHbIE M3MEpPEHMs] (U3MUECKUX BEJIMYUH, MPHU
ATOM BBIOMpPATh ONTHUMAJBHBIN CHOCO0 H3MEPEHHS W HCIOJIb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIE0BAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIUYMH C HCIIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUI: TpU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCUPOBATH PE3YJIbTATHI
MOJIYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BHUJE TAOJUIl U TPpaHUKOB, IETaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BAHNUS;

cobyrofaTh TMpaBWiia 0€30MacHOTO TpyJda MPU TMPOBEICHUM HUCCICAOBAHUN B
paMKax Y4eOHOro »JKCIIEpUMEHTa, Y4eOHO-MUCCIEAOBATENLCKOM M MPOEKTHOM
JESTEILHOCTH C WCIIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOWCTB U J1aOOPATOPHOTO
000pyI0BaHUS;

pemaTh pacy€THbIE 3a7a4d C SBHO 33JaHHOW (PU3NYECKON MOJAEIBIO, UCTIOIb3YS
(u3nyuecKre 3aKOHbl U TMPUHLMUIIBI, HA OCHOBE aHalIMW3a YCJIOBHS 3a/Jaud BbIOUpATh
(bU3HUECKYI0 MOJIENb, BBIACIATh (PU3UUECKUE BEIMUYUHBI U (HOPMYIIbI, HEOOXOIUMbIE
Ui €€ pelIeHUsl, MPOBOJUTH PACUYEThl M OIEHUBATH PEATBHOCTH IOJIYYEHHOTO
3HAYCHUS (PU3NUECKON BETUUHHBL;

pemiaTh KaueCTBEHHBIE 3a/layd: BBICTPAaWBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
LENOYKY PACCYXIEHUH C OMNOpOl Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYECKHC ABIICHHUS,

WCIIOJIK30BaTh TMPHU PEIIEHWN Y4EeOHBIX 3a7a4 COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUU JJIsi TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIPETALUU U TPEACTaBICHUS
y4eOHOM M Hay4yHO-TIOMYJSIpHOM HWH(OpManuu, TMOJYYEHHONM M3 pa3IMYHBIX
UCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;



OOBSACHSTH NPUHILIMUIMBI IEUCTBHUS MAlIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasnuyaTh YCIOBHUS UX 0€30MaCHOIO UCIIOIb30BAHUS B MIOBCEIHEBHON KU3HH;

OPUBOJAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKU, B OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU
U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3ZHU JIJIS
oOecrieueHuss O€30MACHOCTH MpU OOpallleHuH C MNpudopaMu M TEXHHUUYECKUMU
YCTPOUCTBAMH, ISl COXPAHCHUS 30POBbS M COOJIFOJACHHS HOPM SKOJOTHUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYIIE C BBIMOJHEHUEM pa3IMYHBIX COIMAIBHBIX POJEH,
IUTAaHUPOBATh pabOTy TPYMIbI, PAIMOHAIBLHO paclpeAcsiaTh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITENBHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aJICKBATHO OLICHUBATH
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

Ne ni/m Kourposbubie IIpakTHyeckue
MPOrpaMMbl Bcero
padoTshI padoThI
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
1.1 ®u3rKa U METOJIbI HAYYHOTO MMO3HAHUS 2
Uroro no pazueny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10
2.2 JlnHamuka 10
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 9
Hroro no pazneny 29
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 9 1 1
TEOPHH
3.2 OCHOBBI TEPMOAMHAMUKHI 7 1
33 ArperaTHbIe COCTOSHUS BEIIECTBA. 3
' da3oBEIe TIEPEX OB
Hroro no pazneny 19
Paznen 4. DJIEKTPOJINHAMUKA
4.1 DneKTpocTaTHKa 6 1
42 ITocTostHHBIN 2neKTpUYeCKnid TOK. TOkM B 10 1

Pa3IUYHBIX Cpeax




Hroro no pazneny

PesepBHOE Bpemst

16

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KITACC

KoanuecTBO 4acos
Ne HaumeHoBaHue pa3jiesioB u
KonTpoabubie IIpakTuueckue

n/n TeM MPOrpaMMbl Bcero
padoThI padoThI

Pazgea 1. 9JIEKTPOJAUHAMUKA

Mar»uTtHoe 1ojJe.
1.1 11 1 3
DneKTpoMaruHuTHast MHIYKIUS

Hroro mo pazaeny 11

Paznea 2. KOJIEBAHUSA U1 BOJIHbI

21 Mexannueckue u 9 1

OJICKTPOMArHMTHBLIC KOJICOaHHS

Mexannueckue 1

2.2 5 1
3JIEKTPOMArHUTHBIC BOJIHBI
2.3 Onruka 10 3
Utoro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI crielMaIbHON TEOPUU

3.1 4 1
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHThI KBAHTOBOM ONTHUKH 6
4.2 Crpoenne aToma
4.3 ATOMHOE SpO 5
Hroro no paszneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DneMeHThl aCTPOHOMUU U

5.1 7 1

acTpopU3UKH

Hroro no paszneny 7

Paszpen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 ‘ O6o061matoniee MOBTOPEHUE 4 ‘
Hroro no pazneny 4
PeszepBHoe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10

[MPOT'PAMME 68 4 !




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

— ®usuka, 10 knacc/ Maxumes ['.51. byxosnes b.b.B., «<M3gaTenscTBO
«IIpocsenienue»

— ®uzuka, 11 knacc/ Mskumes ['.5. byxosues b.b.B., «3garenscTBO
«I[Ipocsenienue»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
— Meronnueckue marepuaisl «duszuka 10», JI. A. Kupuk, JI. O.

I'enpenmreiin, 0. U. Iuk, 2021r.
— COopHUK 3aJJaHUI U CaMOCTOSITENBHBIX padoT «Puszuka 10», JI. A.

Kupuxk, 10. 1. Jluk, 2021r.
— JleMOHCTpaIlMOHHBIN IKCIIEPUMEHT IO (PU3MKE B CpETHEHN IIKOJIE.
Y.1\mox pexn. A. A TTokposckoro\, 3-¢ uza., M: IIpocemienue, 1978.
— TecroBbie 3amanus o ¢puszuke H.W.I1aBnenko, K.I1.ITaBnenko, 2006t
— «Coopnuk BorpocoB u 3a1a4 1o gusuke» H. U. Tonbadap6, 2001r.
— O®usuka. [{unaktuueckue marepuansl 10 kinacc A. E. Mapon, E. A.
Maposn, 2022r;
— @usuka. [Junaktnueckne marepuansl 11 knacc A. E. Mapos, E. A.
Mapon, 2022r

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU
HUHTEPHET
https://nsportal.ru/
https://videouroki.net/video/
https://www.uchportal.ru/
https://www.youtube.com
www.festival.1september.ru
www.lessons.fizikam.ru
www.kvant.mccme.ru
www.uroki.ru
www.edios.ru
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https://videouroki.net/video/
https://www.uchportal.ru/
https://www.youtube.com/
http://www.festival.1september.ru/
http://www.lessons.fizikam.ru/
http://www.kvant.mccme.ru/
http://www.uroki.ru/
http://www.edios.ru/

