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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usnke 0a30BOTO ypOBHS HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHIICTIIIUMA TIPEeTNo/laBaHus yueOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Copnepxkanue mporpamMmbl 1o (U3MKEe HaAmpaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydarommxcs 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
oOyueHHs, a TakKe YYHUTHIBAET HEOOXOJAMMOCTH peaU3alUd MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMHM IpeameTramMu. B Hel
ONPEENSIOTCS OCHOBHBIE LIETU M3Yy4YEeHHs (PU3HKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3HKU: JIMYHOCTHBHIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

TUIAaHUPYEMBbIE pe3yJbTaThl OCBOEHUSI Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM
YHCJIE IPEAMETHBIC PE3YIBTATHI IO TO/1aM 00YUYCHUS;
coziepkanue yueoHoro npeamera « Dusuka» Mo rojgaMm 00ydeHusl.

®du3rka Kak Hayka O Haubojee OONMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3UKN — CHCTEMOOOpa3yIomuii
JUUIS €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TIOJIyYeHHUsI HOBBIX MATEpHAIOB C 3aJaHHBIMU CBOWMCTBAMU M JIPYTHX.
N3ydenne (u3nKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE yMEHUN TPUMEHSTh
HAyYHBIA METO]I MO3HAHUS MPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUM.

B ocHoBy Kkypca ¢(usukm s ypoBHS cpemaHero oOiero o0pa3oBaHUS
MOJIOKEH PAI HUIEH, KOTOpPhlE MOXKHO paccMaTpUBaTh KakK MPUHIUIBLI €ro
MIOCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBIIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEM Matepuayl Kypca (QU3HKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Bemgymum B Kypce sBisieTcs



dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJIe.

Hoes cymanumapuzayuu. EE peanuzanus NpeanosiaraéT HMCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoes  npuxnaonoii  nanpasnennocmu. Kypc ¢dusukm mpemmonaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes  sxonoeuzayuu peaiusyercss TMOCPEACTBOM  BBEJCHUS  AJIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX ICHUS
npo6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTAMU Kypca (PU3MKH Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKType MOCTpOeHUsI GU3NUECKON TeOpuH, poiii GyHIaMEHTAIBHBIX 3aKOHOB H
INPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TEOPUH, A ONUCAaHWUSA €CTECTBCHHO-HAYYHBIX SBICHUUA U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAXO0A B Kypce (M3HKU PEeanu3yeTcsl Mpexkae
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHOM AESITeIbHOCTH O00YyYaroIMXcCs.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIIMCOK YUYCHHMYECKUX
MpaKTUYECKUX padoT. BhigeneHne B yka3aHHOM MepedyHe 1abopaTopHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
OocHalleHUs KaOunera ¢usuku. Ilpm >TOoM oOecreunBaercs OBJIAJACHHE
OOyJaloIUMHUCS YMEHUSIMU TIPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HWCCIICIOBAHMUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPETIOKEHHBIX THTIOTE3.

Bonpiioe BHUMaHUE yAETSETCS PEIICHUIO PACUETHBIX M KAYeCTBEHHBIX 3a]1ad.
IIpu 3TOM 171 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCS 3a1a4U C SIBHO 3aJaHHOU
bu3MYeCKO MOJENbI0, TO3BOJISIONIME TPUMEHSATh W3YYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK M WHTETpUpys 3HAHUS W3
pa3HbIX pa3nenoB. /[ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
OOBSICHEHHE NPOTEKAaHUSl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOLIEH
KU3HH, TpeOyromue BBIOOpa (U3MYECKOW MOACNU IS CUTYyalMd MPaKTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBum ¢ TtpedoBanusMu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOeCredYeHH0 ydyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKK Ha yPOBHE CPEIHEro 0011ero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKM WIA B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH



HE00X0AMMOe J1abopaTopHOE OO0OpYAOBAHME JJiS BBINOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opyI0OBaHUE.

JlemoHCTpanmoHHOoe 00OpynoBaHne GOPMHPYETCS B COOTBETCTBHH C
MPUHITUTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUd s
WCCJICMOBAHMSI  M3Y4YaeMbIX  SIBIIEHUA ¥  TPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe o00opyAOBaHHE I YYEHWYECKUX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuHuBacTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTH4ecKkue KOMILIEKTHI
7a00paTOPHOTO O0OPYAOBAHUS JOJKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE HU(POBBIX J1aOOpaTOPUA.

OCHOBHBIMM LEJIIMHU U3yY€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:
(dbopMHpOBaHWE MHTEpPECa U CTPEMJIEHUS OOyYalolUXCsl K HAYYHOMY H3YUYEHHUIO
MPUPOIBI, PA3BUTHE UX MHTCIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHWH O HAYYHOM METOJe TO3HaHWA W (OPMHUPOBAHUE
HCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa H3yYE€HHUS OCHOB
CTpOeHUs MaTepuu U QyHTaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE YMEHUH OOBSICHATH SBJICHHUS C MCIOJIB30BAaHHEM (PU3HYECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTAaBICHUN O pPOIM (OU3UKA I8 Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 3Tux 1Leneil o0ecreurnBaeTcs pelieHrueM CIeIyIoMuX 3a1ad B
npoIiecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:
NpUOOpPETEHNE CHUCTEMBbl 3HAaHUM 00 O0O0IWMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHWKy,  MOJEKYISIpHYI0  (U3HKY,
AIIEKTPOIUHAMUKY, KBAHTOBYIO (DU3HMKY M DJIEMEHTHI aCTPODU3HKH;
dbopMHpOBaHNE YMCHHH TPUMEHSATH TCOPETUUYCCKUE 3HAHUSA IS OOBSICHCHHS
bU3MYEeCKUX SIBJICHUN B TPUPOJE W JUISI TPUHITHS TPAKTHYCCKUX DPEIICHUHA B
MOBCEIHEBHOM XU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3JIMYHBIX 3a7a4 C SBHO 3aJaHHOW (HHU3MYECKOU
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (HU3HUECKON
MOJIeIIH, aJICKBATHON yCIIOBUSAM 3a/1a4H;

NOHUMaHue (U3NIECKUX OCHOB U TIPUHIIMIIOB JICHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHX MPOIIECCOB, UX BIHSHUS HA OKPYKAIOIILYIO CPEIY;

OBJIQZICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U TPOBEIACHHUS
bu3MUEeCKUX OKCIEPUMEHTOB, aHalIM3a MW HUHTepOpeTanuu  UHGOpMaInH,
OTIpEIEICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHME YCJIOBMM JJi Pa3BUTHS YMEHUH MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPYECKOU J1€ATEIbHOCTH.



Ha wusydenne ¢usuku (0a30BBIM ypOBEHb) Ha ypOBHE CpPEIHEro oOIIero
oOpazoBanus oTBoautTcs 136 vacos: B 10kimacce -68 gacoB(2 yaca B Heneno), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).

COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

®Pusuka — Hayka o npupone. HaydHele MeETOABI ITO3HAHUSA OKpPY KArOILLEro
Mupa. Poib DOKCcllepuMeHTa M TEOPUM B IPOLIECCE IO3HAHUS IPUPOJBIL.
OKCIIEpUMEHT B (PU3HKeE.

MopnenupoBanue (pu3anyeckux sIBJIEHUN U mpoueccoB. HayuHble TUNOTE3BI.
duznyeckre 3aKOHbI U TEOpUH. ['paHHIBl TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u Mecto pusuku B pOpMHUpPOBAHUU COBPEMEHHON HAy4YHOM KapTHHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ UU(QPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKEeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKECHUSI.
Cucrema otcu€ra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeIHsIsi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOpPEHUE MaTepuajbHOW TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
Clio)keHue NepeMENICHHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpEHHOE NpsiMOIMHENWHOoe nBkeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH W IepeMelIcHus
MaTepUaJbHOW TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaIeHUSI.

KpuBonuHeinHoe  nBuxeHue. JIBH)KEHUME  MATEPUAIIBHOM  TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepron u wactora obparmienus. LleHTpocTpeMHUTEIbHOE YCKOPEHUE.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Llemoncmpayuu

Mopenbs cuctembl OTCUETA, WILTIOCTPALMS KMHEMATHYECKUX XapaKTEPUCTHK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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



Habmionenue aBuxeHusi Tena, OpONIEHHOTO MOJ YIVIOM K TOPU30HTY M
TOPU30HTAIBHO.

N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue cKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3yuyeHrne HEPAaBHOMEPHOIO JBUKEHUS C LEJIBIO ONPENEICHUS MIHOBEHHOM
CKOpPOCTH.

HccnenoBanre COOTHOLICHHS MEXKAY IIyTAMH, HPOWJCHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KCHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydyeHne NBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunnun  otHOocutenbHOCTH  [amunea. IlepBeii  3akoH  Hbrotona.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepniosuuuu cui. Bropoi 3akon HeroTona
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BceMHUpHOro TAroreHus. Cuna Tspkectn. llepBas kocMuueckas
CKOpPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunbl Tpenus (mokos, ckonbxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIkKEeHUs U cuiia TpeHus nmokos. Koaddumment tpenus.
Cuita conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalaTeaIbHOE JIBIXKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIJIBI OTHOCHUTENBHO OCU BpauieHus. llnewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHu4eckre yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: MOAIIMITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTts. Bec tena npu yCKOpeHHOM NOABEME U NTaJICHHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmsvie padbomul

N3yuenue aBuxkeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHMKAIOUIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AehopMarH.

HccnenoBanre yclIoOBUM paBHOBECUS TBEPAOrO Tela, HMEIOLIETO0 OCh
BpALLCHUS.



Tema 3. 3akonbl cCOXpaneHUA 6 MEXAHUKE

NMiynbC MaTepuasbHOM TOYKM (Tesla), CHCTEMbl MaTEpPHAIbHBIX TOYEK.
NMIynbC cuiibl 1 U3MEHEHHE HMITyJibCa TeJa. 3aKOH COXPAHEHHS HMITYJIbCa.
PeakTrnBHOE 1BMXEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBI.

Kunernueckass sHeprus MarepuaibHOl TOuykH. Teopema 00 HW3MEHEHUU
KUHETHUYECKOU YHEPTUHU.

[ToTeHnmansHas DHEPTHUSL. IToTennmansHas DHEpPIrus yIpyro
nepopMUpOBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Teida  BOIU3H
IIOBEPXHOCTU 3EMIIU.

[ToreHunanbHble W HENOTEHLUMaJdbHble  cuibl.  CBsi3b  paboOTHI
HEIOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne yCcTpoMCTBAa M INPAKTUYECKOE IMPUMEHEHHUE: BONOMET, KOIED,
IIPY>KUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIUATBLHON SHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYIroro yjaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C U3BMEHEHHWEM MEXaHWYECKOW IHEepruu
TeJla Ha IIPUMEPE PaCTKEHUS PE3UHOBOIO KTy Ta.

Pazgea 3. MosexkyasipHas pu3uka 4 TEPMOAUHAMHUKA

Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJI U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.

Mopens  uaeanbHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH HACAIBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkarma
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH /lanpToHa. M30omponeccsl B UACATbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencraBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyecknue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.



Jlemoncmpayuu

OmnbITEI, JTOKA3bIBAIOLINE JHCKPETHOE CTPOCHHME BellecTBa, (oTorpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIFOCTPUPYIONIUE YPABHEHUE COCTOSIHUS UICAIbHOIO rasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

OmnpeneneHue Maccbl BO3[yXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUSL pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHamMuueckass cucTeMa. BHYTpEeHHsS SHEpPrus TEPMOAUHAMHYECKON
CUCTEMBI U crocoObl €€ n3meHeHus. KonmnuectBo TemnoTsl U padbota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IPH TEIIONEpEaaye.

[Tonsitue 006 amgmabarHoMm mporecce. [lepBbiii 3aKOH TEPMOJAMHAMUKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omporeccam. I'paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MpUpPO/IE.

TeroBpie  MammHbl.  [[puHOMOBI  ACWCTBUS — TEIJIOBBIX — MAIIIMH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nevictBusl TemoBod mamuHbl. [{ukn KapHo u ero kodpuuMeHT MOJE3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIUIOIHEPTETUKH.

TexHuueckue yCTpoicTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH SHEPTHHM Tejla TPU COBEPIICHUU PabOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXKATOrO0 BO3/lyXa, HarpeBaHue ddupa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOJEMOHCTpALIHS).

M3MeHeHne BHYTPEHHEN SHEPIUM (TEMIIEpaTypbl) TeIa MpH TeIUIonepeaaye.

OneiT 1O aanabaTHOMY paCIHIMPEHUIO BO3ayXa (OMBIT € BO3YIIHBIM
OTHUBOM).

Mopnenu nmapoBoil TypOUHBI, IBUTaTelsi BHYTPEHHEIO CrOPaHUsl, pEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenbHOoN TEIIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl



[TapooOpazoBanue u konaeHcauus. Mcnapenue u kunenue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXKHOCTh BO3AyXa. HacelmeHHbId map. YienbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATICHUSI OT JABJICHHUS.

TBépnoe teno. Kpucramiuueckue u amopdHbie Teraa. AHU30TPOMUS CBOMCTB
kpuctayioB. Kungkue kpuctamasl. CoBpemMeHHble MaTepuaibl. [lnaBienue u
KpUCTAIUIM3aIus. Y IebHas TeruioTa miasieHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuyeckue ycTpoilcTBa W MNPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU MOJYyUYEHHUSI COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX TAPOB.

Kunenue npy NnOHUKEHHOM JJaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmronenue HarpeBaHusl 1 MJIaBICHUS KPUCTAITIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpuCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepenne OTHOCUTENBHON BIAKHOCTH BO3TyXa.

Paznen 4. JaekrpoauHamMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3auus TeJl. OJJEKTpUYECKUM 3apsn. JlBa BuAa BIEKTPUUECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAaHECHHS
AIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodeuHblid 3IEKTPUUECKUIN 3apsi/l.
Onektpuueckoe mone. Hanpsok€HHOCTh — 3nekTpuueckoro mnojs.  [IpuHiun
CYNEPHO3UIIUUA DHICKTPUUYECKUX Tojei. JInHUM HanpsHKEHHOCTU DJIEKTPUUYECKOTO
oIS,

Pabota cun sanextpocratuyeckoro noss. [loreniuan. Pa3HOCTh MOTEHIIUATIOB.
[IpoBOAHUKN ¥ JUAJEKTPUKUA B DJIEKTpOCTaTHUUECKOM Toyie. Jludnexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHIeHCaTOp. DIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOPA.
DHeprust 3apsHKEHHOT0 KOHJEHCATopa.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DIIEKTPOCKOII,
AJIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS SJIEKTPOMETPA.

B3aumoieiicTBUE HadIEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.



3aBUCHUMOCTh JJEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLAgU
IJIACTUH, PACCTOSHUS MEXKIAY HUMH U JUIJICKTPUIECKOW NPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTpUYECKUd TOK. YCJIOBHUS CYIIECTBOBAHUSA DJIEKTPUYECKOIO TOKAa.
Hcrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DIJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEIBHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALIEIBHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDkoyns—Jlennma.  MoniHoOCTb
AIEKTPUYECKOTO TOKA.

OJIEKTPOABUKYILAsl CUJIa W BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuyeckol uenu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAass  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX TyYKOB.

[TonynpOBOIHUKHY. CoOcTBeHHas u MIPUMECHAS MPOBOJIUMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [1omynpoBoJHUKOBBIE TPUOOPHI.

DONEeKTpUYeCKUid TOK B  pacTBOpaxX M  paciuiaBax  AJIEKTPOJIMUTOB.
DNEeKTpOIUTHYECKas: AUCCOUALNS. DIEKTPOIH3.

DNeKTpuuecKuii TOK B razax. CaMOCTOATENBHBIH U HECAMOCTOSITEIIbHBIN
pazpsaa. Monunus. [lna3zma.

TexHudeckrue YyCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTEe/IbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN ANO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHune Cuiibl TOKa U HAMPSIHKEHUS.

3aBUCUMOCTbh COIPOTUBJICHUS IUJIMHJPUYECKAX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEYEHHUS U MaTepuania.

CMemaHHOe COeTMHEHUE TPOBOHUKOB.

[Ipsmoe wu3MepeHue JMEKTPOABMKYIIEH cuibl. KopoTkoe 3aMbIkaHHE
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUSL.

3aBUCHUMOCTh COMIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil v MPOBOJAMMOCTD BO3/1yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEemaHHOro0 COEIMHEHUSI PEZUCTOPOB.

N3MepeHne peKTpOABUKYIIEH CHUIIbI UCTOYHHUKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HabGmronenue snekrposnusa.
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MexnpeaMeTHbie CBA3H

N3yuenue xypca ¢puzuku 6a30BOT0 ypoBHS B 10 Ki1acce OCyIIeCTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMH MAaTE€MAaTHKH,
Oumonoruu, XUMHUH, reorpadu U TEXHOJIOTHH.

Mescnpeomemnvie nonsimusi, CBSI3aHHBIE C MU3YYEHHUEM METOJOB HAy4YHOTO
MO3HAHUSA: SIBJICHWE, HAay4YHBIH (akT, Tumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pemieHde CUCTEMBbl ypaBHEHUH, JHMHEWHas  (QyHKIHS,
napabosa, runepOoia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MIPOEKIMU HA OCH KOOPJAMHAT, CII0KEHUE BEKTOPOB.

buonoeusa: Mmexannveckoe IBMXEHHE B XKUBOM mpupone, muddysus, ocMoc,
TEIJIO00OMEH JKMBBIX OPTraHU3MOB (BUBI TEILIONEPEIayH, TEIJIOBOE PABHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS JHCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: peoOpa3oBaHUE JABUKEHUM C HUCIOJIH30BAaHUEM MEXAaHH3MOB,
YYET TPEHUS B TEXHUKE, IOIAUIUITHUKH, WCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JPYTHUE), JTBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJy4€HUsT COBPEMEHHBIX MAaTE€PUAIIOB, B TOM YHUCJIE HAHOMATEPUAIIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHUE JJIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHAIPEBATEIIbHBIE npuodopkI,
AJIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHUKA.

11 KUIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3aumMojelCTBHME  MOCTOSHHBIX  MAarHHUTOB.
MarautHoe mnone. Bekrop MarmuTHOM wuWHaykuuu. I[IpuHumn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
VHIYKUWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE 10JI€ TPOBOAHMKA C TOKOM. KapTuHa JIMHUNM WHAYKIHU
MAarHUTHOI'O TOJISL JJIMHHOTO IPSIMOTO NPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKu ¢ TOKOM. OnbIT IpcTena. BzanmoielicTBue nNpoOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, €€ MoayJib U HampaBiieHUE. [[BUKEHUE 3apsiKEHHON YaCTUILIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl JlopeHia.
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SIBiieHue 3NEeKTPOMAarHUTHOM MHAYKUMH. [loTOK BekrOopa MarHUTHOMU
WHIYKIUU. ODJEKTPOJBIKYILAs CUjla HWHAYKIMU. 3aKOH 3JIECKTPOMarHUTHOU
nHaykuuu Papanest.

BuxpeBoe »siekTpuueckoe IMoje. ODNEKTPOABMXKYINAs Ccujia HHIYKIUU B
MIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBJ€HME CaMOMHAYKUMHU. OJIEKTPOABMKYIAs CHIIA
CaMOWHYKIIHH.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHudeckue yCTpOMCTBA M IIPAKTUUYECKOE MPUMEHEHUE: ITOCTOSHHBIE
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTApPHBIX
YaCTHUL], UHAYKIIMOHHAS 1€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TIOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKLWH.

IIpaBuo Jlenua.

3aBUCHUMOCTh AJIEKTPOABUKYIIECH CUJIbI MHAYKIIUM OT CKOPOCTH WU3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne neMCTBASI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JICKTPOMAarHUTHON MHIYKIWH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHUmHbsle Kojiedanus

KonebarenrHasts  cucrtema. CBoOOIHBIE  MEXaHMYECKHE  KOJIEOAHMS.
["apmonnyeckue konebanms. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXvHHBIN MasTHUK. MaTremMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHne sHepruy NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOMHBIE D3JIEKTPOMArHUTHBIC KOJeOaHUS B
UJCATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHMYECKUMU U
AIIEKTpOMAarHUTHbIMU Konebanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHUS
HHEPTUU B UJ€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenue o 3aTyXawIIMUX KojieOaHUsX. BbIHYXIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJeOaHuUsl.

12



[Tepemennbiii  TOk. CHHyCOMAAQNbHBIA TEPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepenaya U MOTPEOICHUE IIEKTPUUECKOM
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: AIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJieOATENbHOW CHUCTEMBbl (MPY>KUHHBIA WU
MaTEeMaTUYECKU MasITHUK).

HabGmronenne 3atyxaromux KojeOaHuH.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJIEOAHUN.

HaGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTU CHJIbI TOKA U HANPSKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu 1OCHEAOBAaTEIBPHOM COCIMHEHUM PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopens THHUYN DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJIeOaHWM Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanue IMEPEMEHHOIO TOKa B LENM W3 MOCIEAOBATENILHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YcioBUsA pacnpocTpaHenus. Ilepuoa. CkopocThb
pacnpocTpaHeHusi W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nuppakuus MEXaHUYECKUX BOJIH.

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

DNEeKTPOMArHUTHbIE BOJIHBI. Y CIOBUSL M3IYUYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opuentaius BektopoB E, B, V B anexkrpomarnutHoii BosHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mosipu3anus, audpakus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3J1€KTPOMArHUTHBIX BOJH. [IpuMeHeHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI pauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHHUYecKHue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3ByKOBas AWArHOCTMKA B TEXHUKE W MEIULIMHE, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U pacpoOCTPaHEHUE MONEPEYHBIX U MIPOOJIbHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKa.
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HabGmronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJH.

3BYKOBOI1 pE€30HAHC.

Habnrogenue cBsi3u T'POMKOCTH 3ByKa M BBICOTBI TOHA C AMIUIMTYAOW M
YacTOTOM KOJEOAHUIA.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX  BOJIH: OTpaKECHHE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uaTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckas onTtuka. [IpsAMOIMHEWHOE pPAcIpPOCTPAHEHUE CBETa B
ogHopoaHou cpene. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHbI OTpakeHHUs cBeTa. [locTpoeHne n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[TpenomiieHue cBera. 3aKOHBI IPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MTOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome u paccewBaromue JnH3bl. ToHkas suH3a. DokycHoe
pacCTOSIHME M ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm3o00pakeHuil B
coOuparolux U paccerBarolmux JuH3ax. Gopmysia TOHKOW JMH3BI. YBeJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HaTepdepenuus cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTep(EpeHIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpaxmuonHas pemérka. YciaoBue HaOMOIEHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, JyIa,
doToanmapaT, NPOEKIIMOHHBIA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssmMonuHeiHOE pacHpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETa.
OnTtuyeckue mpruodopHI.

[TomHoe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

WccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMaA.

Hab6mronerne naTepdepeHIny CBETA.

Hab6mronenune nudpaxium ceera.

HabGmronenue nucnepcuu cBera.

[TonydeHnue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tony4yenue criekTpa ¢ MOMONIbIO AUGPAKIUOHHON PEIIETKY.

Habmronenue nonsipu3aluu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul
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W3mepeHnue nokasaresns NpeaoMIICHUs CTEKIA.
HccnenoBanue cBONCTB M300pakKeHUN B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  NPUMEHHMMOCTH  KJIACCHMYECKOW  MexaHuku.  llocTymnatel
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHH U COKPAILCHHE
JUTUHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHILIBI.

CBs13b MaccCHI C 3Hepmeﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. SHGPFHH
IIOKO.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [InaHka cBA3U SHEPTUU (POTOHA C €r0 YACTOTOW. DHEPrus
U UMITYJIbC (POTOHA.

OTtkpoiThe U uccienoanue gorordpdexra. OnbiTel A. I'. CTonetoBa. 3aKOHbI

doToapdexra. YpaBuenue OiiHmTeiiHa 11 poTodpdekra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M MPAKTUUECKOE TMPUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHUIo o -4acTHIL.
ILmanerapnas mopens aroma. Ilocrymarel bopa. M3nyuenue wu moriounieHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BosiHoBbIE cBOMcTBa yactull. BomnHbl ne bpoinsa. KopnyckyisspHO-BOITHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPHUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
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Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopmvie padomul

HaOnronenue tMHe4aToro CrekTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI, JOKAa3bIBAIOIIME CIOXHOCTh CTpOoeHus sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3Iy4YCHHS.
BiisiHue paainoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HeWTpoHa. Hyknonnas monens siapa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncino siapa. M3otomnsl.

Anbda-pacnian. DJEKTPOHHBIM UM TMO3UTPOHHBIM OeTa-pacnaa. ['amma-
U3IIy4eHHE. 3aKOH PAaIMOAKTHUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl spa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepusiii peaktop. TepmosimepHbii cuHTe3. [IpobiieMbl W TEPCHIEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

®dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO pU3NUYecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: TO3UMETpP, Kamepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUéTYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanne TpEKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPUIMKH

Otansl pa3BUTHS aCTPOHOMHUH. [IpUKIIaHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3gHoro HeOa. CosBesnusi, SpKue 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucrtema.

Connue. ConnewyHas akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne u nBwxkenue ConHua B
lNanaktrke. Tumnsl ramakTuk. PaguoranakTuku U kBasapbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHUK.

Bcenennas. Pacimmpenune Bceenennoii. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ITyUeHHUE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.
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Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabnroneHus: HEBOOPYXEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH /ISl OTIpeieNIeHUs] TIOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1isd CeBEpHOro MOIyIIapus U IPKUE 3BE3/BI.

Habnronenus B Teneckon JlyHsl, miuanet, Maeunoro Ilytu.

O6o01maromniee NOBTOPEeHUE

Ponb ¢u3Mku W acTpOHOMHUHM B IKOHOMHYECKOM, TEXHOJIOTMYECKOM,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O NIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢uzuku 6a30BOro ypoBHs B 11 Kitacce ocyiecTBisieTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTE€MaTHKH,
OHOJOruu, XUMHUH, reorpadu U TEXHOJIOTUU.

Meowxcnpeomemnvle nousimusi, CBA3aHHBIE C W3YYEHHEM METOAOB HAYYHOIO
NO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHne  CACTEMBl  YPaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHl U MX IIPOCKLUHMHU HA OCH KOOPAMHAT, CII0OKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

bBuonocus: snextpuyeckue SBICHUS B JKUBOM Mpupoje, KojedareabHbIe
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAININYECKAs! CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBIN
aHaJu3.

l'eocpagpusa: MarHUTHBIE —TIONIOCA  3€MJIM, 3aJ€KH MArHUTHBIX DY/,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKA3aHUE 3EMJIICTPSCCHUIA.

Texnonocusa: IMHAM ~ DJIEKTPOIIEpeay, TIEHEpaTop IIEPEMEHHOrO0  TOKa,
AJIEKTPOJIBUTATENIb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJIHEeYHas Oarapes.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «®duszuka» Ha ypPOBHE CpEIHEro OOIIEero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIDKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUSI yueOHOTO npeamMera «Dusukay A0IKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYaroOIUXCAd PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTpEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPaCIIMPEHUE >KU3HEHHOTO
OTbITa M OTBITA JIEATEIBHOCTH B MPOIECCE pean3allii OCHOBHBIX HalpaBICHHM
BOCIIUTATEIHHON ACSITENTFHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCKOro BOCHUTAHMA:

c(OPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIIMH 00yUYaAIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYETOBEYECKUX  T'YMAaHHUCTHYECKHX |
JEMOKpPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NEATEIBHOCTh B HMHTEpECax IPa)KAaHCKOTO
o011ecTBa, yuacTBOBaTh B CAaMOYIPABICHUH B 00pa30BaTEIbHON OpraHu3ally;

yMEHHUE B3aUMOJICHCTBOBATH C COIIMAIIbHBIMUA UHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTapHOMN U BOJOHTEPCKON JAESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOPMHPOBAHHOCTh POCCUMCKON FPAKIAHCKOW WAEHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JIOCTHKCHHIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPHUHUMATH OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucymero pu3nveckon Hayke;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpPEC K pPa3jIu4HbIM chepaM MpoPEecCHOHAIBHON AESTENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbI;
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TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOpa30BaHUIO B 00JaCTH
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh HKOJOTHMUECKON KYJIBTYphl, OCO3HAaHHE TJI00ATHHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBJIECHUE AEUCTBUNA B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHHUE OIbITa JAESITEIbHOCTH HKOJOTHYECKON HANpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKON HAYKH;

OCO3HAHME LIEHHOCTM HAy4YHOM JEATEIbHOCTH, TI'OTOBHOCTH B IPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATH  IPOEKTHYID M HCCIEAOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUS
Bba3oBble Jioru4ecKue aeiicTBUs:

CaMOCTOSITENILHO  (pOpMyIMpOBaTH M aKTyalM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh 1N JAEATEeIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU UX
JOCTUKECHHS,;

BBISIBJISITH  3aKOHOMEPHOCTHM W MPOTHBOpPEYHs B  paccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;

paspabatrbiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHaln3a HMEIOIIMXCS
MaTepuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B IEATEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3yIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTICICTBUN ACSITETLHOCTH;

KOOPAMHHUPOBATH M BBITIOIHATH pa0OTy B YCIOBHSIX PEAIbHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
ba3oBble uccienoBaregbcKue 1eHCTBUA:

BJa/IeTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMHU MOHSATHSAMH W METOJaMH
buznuecKoil HayKu;

BJIa/I€Th HABBIKAMHU y4eOHO-UCCIIEOBATENLCKON U MPOEKTHOM NEATEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TIO3HAHUS;

BJIQICTh BUJAMH JCSITCILHOCTH IO TIOJYyYEHHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPETAllY, MPEoOPa30OBaHUI0 W TPHMEHEHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPH CO3JaHUH YICOHBIX TIPOSKTOB B 00JIaCTH (DU3HKH;
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BBISIBJISAITh TPUYUHHO-CJICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAUTh apTYMEHTHI IJIs JT0Ka3aTeIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHU PEIICHHUS,;

aHANMM3UPOBATh TIOJIYYCHHBIE B XOJE PCIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (POPMYITUPOBAaTH COOCTBEHHBIE 3a/Jaydl B 0Opa30BaTENbHOM
NEeSATEIbHOCTH, B TOM YKCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TIEPEHOCUTh 3HAaHMS 1O (U3MKE B MPAKTUYECKYyI0 00JIacThb
KU3HEIEITeIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MOAXObl U PEIICHHUS;

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.
Pa6ora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMHU TMOydeHUS WHGOpMAIMK (GU3HIECKOTO COACP)KaHUS W3
NCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIHLHO OCYIIECTBISATh TIOWCK, aHAJW3,
CHUCTEMATHU3AIMI0 W WHTEPIIPETAIMI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
IIPE/ICTABIICHHUS,

OIICHHBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CpeicTBa  MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCTHl (U3MUECKOTO COJEPKAHMS B PA3JIUYHBIX (popMarax cC
y4ETOM Ha3HAYCHUST HHPOPMAIIUU | TIEIICBOM ayTUTOPHH, BEIOUpast ONTUMATILHYO
dbopMy TIpEeICTaBICHUS ¥ BU3yaTH3aIUH.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

OCYUIECTBJISATH OOLIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU JAEATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyallMii W  CMAr4arh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3pPEHHsI C HMCIOJIb30BAHUEM
A3BIKOBBIX CPE/CTB;

IIOHMMATh M MCIIOJb30BaTh IPEUMYIIECTBA KOMAaHIHONW W WHIAMBUILYAIbHOU
paboTHI;

BbIOMpaTh TEMAaTHKy M METOIbl COBMECTHBIX JACHCTBHHA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

IPUHUMAaTh IL€JIM  COBMECTHOM  JCATECIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIATh IIIAH JCHCTBUM,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTb pE3yJIbTaThl
COBMECTHOI paboTHlI;
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OLICHMBAaTh KAaueCTBO CBOErO BKJIAJa M KaXJOr0 ydaCTHUKAa KOMaHIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLEHWUBATh HIEU C IMO3ULHUH HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTHUBHOE CTPATETMYECKOE TOBEACHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIE YueOHbIe HeiCTBUSA
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIbHYIO NIEATEILHOCTh B OOJACTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOATENILHO COCTABJIATh IUIAH PEHICHUS PACUETHBIX M KaueCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OIIEHKY HOBBIM CHTYaIlHsIM;

pacIIMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOpP, apryMEHTHpPOBaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JSPYAUIIMU B 0O0JacTU
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OILIEHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

BIAJCTh  HaBBIKAMHU  [IO3HABATEIBHOW  pEQIIEKCUU  KaK  OCO3HAHUS
COBEpIIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAaHUII;

UCTIONB30BaTh MPUEMBI PEIICKCUH I OIEHKU CUTYyallMH, BHIOOpa BEPHOTO
pelIcHus;

yMETh OIICHWBATh PHCKA M CBOEBPEMEHHO IPUHUMATH PEIICHUS TI0 HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTMX TP aHaIW3e pPe3yJbTaToOB
NEeSATEeTLHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TMPH aHaIW3e pPe3yJbTaToOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporiecce mocTH)eHUS TUYHOCTHBIX PE3YJIHTATOB OCBOSHUS ITPOTPAMMBI 110
dbuzuke IS YpOBHA CpelHero oOmiero oOpa3oBaHUA Yy  OO0Y4YarOIIMXCs
COBEPILIEHCTBYETCSA AMOIIMOHAJIbHBIN UHTEJIEKT, MpeAnoaararonmii
c(hOpMHPOBAHHOCTH:
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CaMOCO3HaHMs, BKIFOYAIOIIET0 CITOCOOHOCTh ITOHMMATh CBOE dYMOIMOHATIBHOS
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AYMOIMOHAIEHBIM U3MECHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIONIEH CTPEMJIEHUE K JOCTHMKCHUIO LEIH U
yCIieXy, ONTHMHU3M, WHUIMATUBHOCTb, YMEHHME JCHCTBOBATh MCXOHSl M3 CBOMX
BO3MOKHOCTEM;

SMIIATHH, BKIJIIOYAIONIEH CIIOCOOHOCTH IMMOHMMATh SMOIMOHAIIBHOE COCTOSHHUE
JIPYTHUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHWU OOIIECHHS, CIIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHHS
C APYTUMU JIFOJIbMU, 3a00TUTHCSI, POSBIISITH UHTEPEC U pa3peiiaTb KOHPIUKTHI.

HNPEJAMETHBIE PE3YJIbTATBI

K koHmy oOyuenus B 10 kJacce npeiMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHaIOIIUXCSI YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpPax poJib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIOIEM;

YUUTHIBaTh TPAaHUIBl MPUMEHEHHUS HW3YUYCHHBIX (U3MUYECKUX MOJETCH:
MaTepuajgbHas TOUKa, MHepLUaIbHas cUCTeMa OTCYETa, a0COJIIOTHO TBEPAOE TEJNO,
WJICAIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU pelIeHUU PU3NIECKUX 3a/1ay;

pacrno3HaBaTh (pU3NYECKUE SBJICHUS (TPOLIECChl) U OOBIACHATH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUHM CTPOCHHMS BEIIECTBA U
DNEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJUHEHWHOE
JBUKEHUE, CBOOOJHOE TMaJeHuE TeJ, ABWKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3auMOJIelicTBUE Tell, Tudy3usi, OpOYHOBCKOE JIBH)KEHUE, CTPOSHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArPEBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPEHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTALIM3ALUs, KUIICHHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
coCyze, CBs3b MEXAY IIapaMeTpaMu COCTOSIHMS Tra3a B HM30IPOLECCax,
AJIEKTpU3aLus TeJl, B3aUMOJEHCTBUE 3aps10B;

OIKCHIBATh MEXAHWYECKOE JBIKEHUE, UCHOJB3YS (PU3MUECKHE BEIUYUHBL:
KOOpAMHATA, IyTh, MEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIA,
VMITYJIbC T€JIa, KUHETUYECKasl dHEprus, NMOTEHUHUAIbHASA JHEPIUs, MEXaHW4YeCKas
paboTa, MeXaHM4YecKass MOIIHOCTb; NPH ONUCAHWU NPABUIBHO TPaKTOBATh
(bu3MYeCKUl CMBICI MCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS W €IMHUIIbI,
HaXoJUTh (OPMYJIbl, CBSA3BIBAIOUIUE JTAHHYIO (DU3MYECKYIO BEIMYMUHY C JPYTUMU
BEJINYNHAMM;

ONMUCBHIBATh HM3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHMUS,
UCIIONIb3Yysl (U3MYECKME BEJIMYMHBI: JaBJ€HUE Tra3a, TeMIlepaTypa, CpeaHss
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KMHETHYECKasi HEPIrHsi XaOTHUECKOro JBUXKEHHUS MOJIEKYJI, CpEIHEKBaApaTUYHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOO (PHUIIMEHT TMONE3HOTO JMCUCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIWYUH, WX
o0O3HAUEHUsS W CAWHMIIBI, HAXOAuTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO
(GU3UYECKYI0 BEJTMYHUHY C IPYTUMH BEIMYUHAM;

OMUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TMOJISA, MOTEHIMAJ, Pa3HOCTh MMOTEHIMAJIOB,;
IpU ONHUCAHWM TPABUIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIOJIb3yEMbIX
BEIIMYMH, MX OOO3HAUEHMS] W EJIMHUIIBI; YKa3blBaThb (POPMYJIbI, CBSA3BIBAIOLIUE
JAHHYI0 (PU3UYECKYIO BETUYUHY C APYTUMHU BEIUYUMHAMU,

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCIONB3Ys (HU3MUYECKUE
3aKOHBI U MPUHLMIBLI: 3aKOH BceMHUpHOro TaroteHus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpAHEHUsI MEXaHWYECKOW DSHEpPruH, 3aKOH COXPaHEHUS HWMITYJIbCa,
NPUHIUN CYNEPHO3UIUA CHJI, TPUHIUIT PABHONPABUS HHEPLUHUATBHBIX CHUCTEM
OTCUY€Ta, MOJIEKYJSIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHS BEIECTBAa, Ta30BbIE
3aKOHBI, CBSA3b CpPEHENH KMHETUYECKOW PHEPTruU TEIJIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHHS
ANEKTPUYECKOro 3apsna, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TMPHUHIUIBI JCUCTBUS  MAallliH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 10 MCCIECOBAHUI0 (U3UYECKUX SBJICHUA U
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpPOBaThH BHIBOJIHI,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUsST (DU3NUECKUX BEIUYUH, TPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METObI OLIEHKH TTOTPEMIHOCTEN U3MEPEHNUM;

UCCJIENOBATh  3aBUCHUMOCTH  MEXHy  (pu3WdeckuMu  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yIbTATHl TMOJTYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BU/JIEe TaOJIUIl U TPaUKOB, A€NaTh BEIBOBI IO Pe3yJIbTaTaM MUCCIICI0BAHMS,;

COOJTI0/IaTh TpaBWiIa OE30MaCHOTO TPyAa MPHU MPOBEJACHUU HCCIICTOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
NESATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemiaTh pacu€THbIE 3a/ladyd € SIBHO 3aJaHHON (DU3MYECKOM MOJIETbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3aJla4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (OPMYIIbI,
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HEeoOXoauMble Jisi €€ pelleHUs, TPOBOAUTh PacUYE€Thl M OIIEHUBATH PEaJIbHOCTh
MOJTyYCHHOTO 3HAYCHUS (PU3UIECCKON BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 33J]a4i: BbICTPAUBATh JOTUUECKU HEMPOTHUBOPEUUBYIO
LEMOYKY PACCYXKJIECHHI C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIB30BAaTh ~ TIPW  pENICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPE/ICTABJICHUS YYEOHOU W HAay4YHO-TIOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH()OPMAIIHIO;

MPUBOJUTH IPUMEPHI BKJIa/Ia POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BATh TEOPETUUYECKUE 3HAHUS TI0 (PU3MKE B TOBCETHEBHOM KU3HU JIJIsI
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ NpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMHM, JJIsI COXPAHEHUS 3[0POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYKAIOILIEH CPEaE;

paboTaTh B TpyIE€ C BBHIIOJHEHUEM pa3IUYHBIX COIUAIBHBIX POJIEH,
MJIAaHUPOBaTh palbOTy TPYIIbI, pPalMOHATIBLHO pacHpeiessiTh O00S3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K konmy oOyuenuss B 11 KkJjacce mpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MPUMEpax poJib U MECTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoil KapTUHBI MUPA,

YUYUTBHIBATh TPAHUIBI TMPUMEHEHUS HW3YUYCHHBIX (DU3UYECKUX MOJIETICH:
TOYEUHBIN AJIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBI UCTOUYHHUK CBETA, sJepHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sifjpa MpU pPelIeHUU (HU3UIECKUX
3ajay;

pacro3HaBath (U3UYECKHUE SBJICHUS (ITPOIIECChI) U OOBSICHSATH MX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAaHTOBOW (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aMMOJICUCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUUS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHWsl U
BOJIHBI, MPSIMOJIMHENHOE PacHpOCTPAHEHUE CBETAa, OTPAXKEHUE, MPETOMIICHUE,
uHTepdepeHnus, audpakuus W TOJSpPU3alUsS CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PAaaAOAKTUBHOCTD,
OIMMCBIBAThb HM3YYCHHLIC CBOMCTBA BCIICCTBA (SHCKTpI/I‘leCKI/IC, MAarHuMTHBIC,
OIITUYCCKHC, QJICKTPHUICCKYTO IMpOBOAUMOCTD Pa3INYHbIX CpCI[) 141

AJIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECChI), MCHOJB3Yys (U3UYECKUE BEIMYMHBIL:
ANEKTPUUECKUI 3apsijl, CUjia TOKa, JJIEKTPUUECKOE HANpsHKEHUE, DIIEKTPUYECKOe

24



CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAas Cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Awmmepa, cuia JlopeHiia, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJed, MEepHoJ M YacToTa
KojeOaHnii B KoyieOaTeTbHOM KOHTYpE, 3apsij W CHia TOKa B TPOIECCce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pAcCTOSHUE U
ONTHYECKAs CUJIa JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3MUYECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYECHUS W EIUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JAPYTHUMH
BEJINYNHAMU;

OMHUCHIBATh H3YUYECHHBIE KBAHTOBBIEC SIBIICHUS W IPOLECCHI, HCIOIb3YS
bu3nUeckue BEIMYHUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTU U UMITYJIbC (POTOHA, IEPHOJT MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHHUS W EIUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JaHHYI (DU3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISIT 3HAUCHUE (DU3UUECKON BETUUNHBI;

aHaJIU3UPOBaTh (PU3UYECKUE MPOIIECCHl U SIBJICHUS, UCIOIB3YsS (U3UYECKUEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapasjieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOI0 4ucia, mocryiarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3linyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHUE U YCIOBUS (TpaHHIlBI, 00JIACTH)
MPUMEHHUMOCTH;

OMPENIENIATh HAMPABJICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl Amriepa u cuiibl JlopeHia;

CTPOUTh U OIHUCHIBaTh H300pak€HUE, CO3/1aBaeMO€ ILUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 10 HCCIEI0BaHUI0 (DU3WYECKUX SBJICHUU U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

OCYIIECTBJISTh NPSIMbIE U KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEITUYHH, MIPU
TOM BBIOMpAaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIEIOBATh 3aBUCUMOCTH (DH3NYECKUX BEJTUYHH C UCTIOIB30BAHUEM TIPSIMBIX
U3MEpPEHUI: MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJIyYeHHOU 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpaduKoB,
JI€TIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIEAOBAHNUS;

coOJII01aTh MpaBuiia 0€30MacHOr0 TPyAa MPHU MPOBEACHUM HCCIEIOBAaHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
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NESATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
000pyIOBAHUS;

pemiate pacu€THbIE 3aJaydl C SBHO 33JaHHON (DU3MYECKON MOJENbIo,
UCTIONB3YS (PrU3HUEcKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/1a4U
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUYECKOIN BEININHBI;

pelaTh KaueCTBEHHbIE 33/laul: BHICTPAUBATD JIOTUYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKICHUN C OMOpOoil Ha M3yUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKue SBICHUS;

UCIONB30BaTh  MpPU  pEUHleHMH  y4yeOHBIX  3aJad  COBPEMEHHBIC
nH(OPMAITMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TPEJCTaBJICHUs y4eOHOW U HAy4YHO-TIOMYJISIpHON MHGpOpMalUH, MOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKH aHATTU3UPOBATH MOIyIaeMyI0 HH(POPMAIIUIO;

OOBSICHATH TPHUHIUMBI JCUCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3iNyaTh yCIOBHS MX O€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH,

IPUBOUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO MHpPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B IOBCEIHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH TMpU OOpalieHuu ¢ TpudOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUYECKOI0
MOBEJICHUA B OKPYKaKOIIEH Cpee;

paboTaTh B TpYIIE C BBHINOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoamnuecTBo
4acoB
JJIeKTPOHHbIE
HaunmeHoBaHue pa3nesioB U TeM Konrp (undposbie)
Ne i/ 0JIbHBI
MpPOrpamMMblI o0pa3oBaTebHbIE
Bceero | e pecypeb
pabot
bl
Paznen | ®U3UKA U METO/1bI
1. HAYYHOI'O ITIO3HAHUA
®du3rKa ¥ METObI HAYIHOTO bubmorexa [TOK
1.1 —— 2 0 https://m.edsoo.ru/7f
410bf72
ga:"”e“ MEXAHHKA
bubmoteka IJOK
2.1 Kunemarnka 5 0 https://m.edsoo.ru/7f
410bf72
bu6mmoreka LIOK
2.2 Jlunamuka 6 0 https://m.edsoo.ru/7f
410bf72
bu6mmoreka LIOK
2.3 3aKOHBI COXPaHEHHUS B MEXAHUKE 7 1 https://m.edsoo.ru/7f
41bf72
Paznen | MOJIEKYJIAPHAS ®U3UKA
3. N TEPMOANHAMMUKA
OCHOBBI MOJIEKYJISIPHO- bubmuoreka [JOK
3.1 KUHETHYECKOM TEOpHH 9 0 https://m.edsoo.ru/7f
410bf72
OCHOBBI TEPMOJUHAMUKHU bu6mmoreka [JOK
3.2 10 1 https://m.edsoo.ru/7f
41bf72
ArperaTHbl€ COCTOSIHUS BEIIIECTBA. bubmoteka [JOK
3.3 daz3oBbie TIEPEXOIbI S 0 https://m.edsoo.ru/7f
41bf72
fa"’”e‘“ SJEKTPOJIMHAMMKA
DnekTpocTaTuka bubnnorexa [JOK
4.1 10 0 https://m.edsoo.ru/7f
41bf72
4.2 ITOCTOSHHBIN DJIEKTPUYECKUI TOK. 12 1 bu6morexa [JOK
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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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

ToKHM B pa3sinu4HbIX cpenax

https://m.edsoo.ru/7f
41bf72

PesepBHOE BpeMms 2 1
OBIIEE KOJIMYECTBO YACOB I1O 68 4
I[TPOT'PAMME
11 KJIACC
KosauvecTBo
JacoB
K JJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB 4 TeM OHTp (undposbie)
Ne n/mt 0JIbHbI
MpOrpaMMblI o0pa3oBaTebHbIE
Bcero e pecypeb
padort
bl
ll)a”‘e“ SJIEKTPOJINHAMMKA
M Hoe ole bubmoreka [JOK
1.1 3 arHuT e 11 0 https://m.edsoo.ru/7f
JICKTPOMarHUTHAS WH Ty KIIHS 41097¢
gmeﬂ KOJIEBAHMSI U BOJIHBI
MexaHuueckue u bu6morexa IJOK
2.1 AIIEKTPOMATrHUTHBIE KOJICOAHMSI 9 0 https://m.edsoo.ru/7f
41c97c
MexaHu4deckue u bu6morexka IJOK
2.2 AJIEKTPOMATrHUTHBIC BOJTHBI 5 1 https://m.edsoo.ru/7f
41c97c
OnTuka bu6mmoreka [JOK
2.3 10 0 https://m.edsoo.ru/7f
41c97c
p OCHOBBI CIIEIIUAJIBHOM
3 0| TEOPHH
' OTHOCUTEJIBHOCTH
OCHOBBI CITEIMAIBHON TEOPUHU bubmuoreka [JOK
3.1 OTHOCHUTEIBHOCTH 4 1 https://m.edsoo.ru/7f
41c97c
Paznen | KBAHTOBASI ®U3UKA
4,
4.1 DIJIEMEHTHI KBAHTOBOM OITHKH bu6moreka [JOK
6 https://m.edsoo.ru/7f
41c97c
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4.2 Crtpoenue atoma bubmnorexa [JOK
4 https://m.edsoo.ru/7f
41c97c
4.3 ATOMHOE SIpO bubmoteka [[OK
5 https://m.edsoo.ru/7f
41c97c
Paznen | QJIEMEHTBbI ACTPOHOMUU
5. N ACTPODPU3UKHN
5.1 DJIEMEHTBI ACTPOHOMUH U bubmuorexa [JOK
acTpOU3UKH 7 https://m.edsoo.ru/7f
41c97c
Paznen | OBOBIIAIOILIEE
6. INOBTOPEHHUE
6.1 O06o01aroniee NTOBTOPEHUE bu6mmorexa [JOK
4 https://m.edsoo.ru/7f
41c97c
PesepBHOE BpeMs 4
OBIIEE KOJIMYECTBO YACOB I1O 63

[TPOI PAMME
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YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

» ®usuka. 10 kimace: Yueb. mis o0eoOpa3oBaTeIbHBIX OpraHu3aIwii: 0a30BBIA 1
yray6nennsiii yposuu / I'.51.Msakumes, b.b.byxosues, Corckuii H. H. mox pen.
H.A.IlapdentreBoil. — M.: [IpocBemenue, 2023.

» Gusuka. 11 kiace: Yueb. 115 o0ieoOpa3oBaTeIbHbIX OpraHu3aluii: 60a30BbIid U
yriryoneHusiit ypoau / I'.S1.Mskumes, b.b.byxosues, Corckuit H. H. mox pes.
H.A.ITapdentbeBoii. — M.: [IpocBemenue, 2023.

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

3anaunuk: «CoopHuUk 3a1a4 o ¢usuke ais 10-11 kmaccor» A.Il. PeimkeBuy.
[TocoOue st 061eo0pa3zoBaTeIbHBIX yupexkaeHuit. Mocksa, «Jpoda»,2019.
I'pomuieBa O.U. EI'D 2020. 100 6amnos. ®uzuka: CamocTosTeIbHAs TOATOTOBKA K
EI'D/ O.M.I'pomuea.-M.: Dk3amen, 2020

Kameneuxuii C.E., OpexoB B.I1.. MeToauka perienus 3aga4 no pusnke B cpeHen
mkoiie. — M.: [Ipocsemenue, 1987.

JLLA. Kupuk «KOHTpOIbHBIE U CAMOCTOSITENIbHBIE PAOOTHI 110 (PU3UKEY.
M3natennscTBo « Miekcay, 2019.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChBI CETU
NHTEPHET

http://www.fizika.ru.

http://class-fizika.narod.ru.

http://fizika-class.narod.ru.

7. http://www.openclass.ru.

8. http://lwww.proshkolu.ru - 6ubmroTeka.
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