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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM U TpeOOBaHUI K pe3yiabTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (U3HKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4E€OHBIMH TpeaMeramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e INIAHUPYEMBIE PE3YNbTaThl OCBOEHUSI Kypca (U3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cOJIepKaHue yueoHoro nmpeamera « Ou3nka» mo rojgaM 00ydeHuUsl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOTO MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 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 DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
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 BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca ¢(usuku 1 YpOBHS CpeIHEro ooOiiero oOpa3oBaHUS
MOJIOKEH PAI HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzaunus OpeAnosiaraeT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IMTUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYCCKUX MPHUIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a TaKke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POIU (PYHIAMEHTAIBHBIX 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 OpraHU3alMKi IKCIEPUMEHTATBHOU ACSATEIHHOCTH O0YUYarOIIUXCA.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIAOOPaTOpHBIX padoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpaKkTUYeCKux paboT. Brifenenne B yka3aHHOM mepedyHe 1abopaTopHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOMIMMHUCS YMEHHUSIMU TPOBOJIUThL KOCBEHHBIE W3MEPEHUsS, HCCIICIOBAHMUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

bonbioe BHUMaHUWE yHaENSETCS PENICHUIO PacYETHBIX W KAueCTBCHHBIX
3agad. [lpu 3TOM nns pacdy€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKUX SIBICHUW M TPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
¢bu3MKN Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHMsl TOJKEH U3y4aThCs B YCIOBUAX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HE0oOXoauMoe J1abopaTopHOE OO0OpYyJOBaHHWE JMJiS BBHIMOJHEHUS YKA3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe 1o (U3UKE KIIOYEBBIX JIEMOHCTpALUi s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e popMUpOBaHUE HWHTEpPECa W CTPEMJICHHUS OOYYaAIOIIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHUE TPEJICTABICHUNA O HAYYHOM METOJE MO3HAHUS M (OpMHUpOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YCeHUs] OCHOB
CTPOEHUS MaTepuH U PyHIaMCHTAIIbHBIX 3aKOHOB (DU3HKH;

e popMupoBaHUE yMEHHH OOBACHATH SABIEHUS C  HCIIOJB30BAaHUEM
bu3MYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTeIbCTB;

e popMUpOBaHUE TPEACTABICHUA O POJM (PUUKU JUISI Pa3BUTUSA JIPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TUX 1elield oOecrneunBaeTcsl peleHueM CIeAYIOIUX 3a1a4d B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e MPUOOPETEHNE CUCTEMBI 3HaHUK 00 OO0MIKUX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKJIIOYAas MEXaHUKY, MOJIEKYJISIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

e popMHUpOBAaHWE YMEHHUNW TPHUMEHAThH TEOPETHUYCCKUE 3HAHUS IS
OoOBsICHeHHUS (PU3WYECKUX SBICHUW B TPUPOAC H ISl TPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB peHIeHUs pPa3ju4HbIX 3aJad C SBHO 3aJlaHHOMN
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e IOHUMaHWE (PU3NUECKUX OCHOB W TPHUHITUIIOB JACHCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

¢ OBJIQJICHWE METOJaMU CaMOCTOSATEIHHOIO IUIAHUPOBAHUS U TPOBEACHUS
(GU3MYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIUU HHGOPMAIIHH,
OIIpE/IENICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO Pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM [JIsl pa3BUTUS YMEHUH MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HENEIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JElaeT BBIOOP
NpoOBeNCHMUsI J1a0OpPaTOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayuneie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
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.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemelienne, CKOpOCTh (CpenHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EepEeMEUICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBvkeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyecknue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

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

HaGnrogenue aBukeHUs Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPENAEICHUS] MTHOBEHHON
CKOPOCTH.

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

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue 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 TtsaroreHus. Cuia Tskectd. llepBasg 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, n1abopamopusie padbonivl

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 MarepuanbHOW Touku. Teopema 00 H3MEHEHUH
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 MEXAaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI 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 cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXAHUYECKOW 3HEpruu
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. Xapaktep IBIKEHUS 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. Temmneparypa u e€ usmepenue. lllkama temneparyp
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.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CyILIIECTBOBAaHUE MEXMOJIEKYIIAPHOTO
B3aUMOJCHUCTBU.

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

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HACANBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3mMeHeHus. KonnuecTBo TemnoTsl U padota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3JIy4eHUE. Y IeJIbHASI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonarue 00 aamabaTHOM Tmporiecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

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

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi HHEPrUM B TEIUIOBBIX MamuHax. KoadduumueHt mnosne3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



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

Jlemoncmpayuu

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

N3meHeHue BHYTpEeHHEH SHEpruu (TeMIiepaTyphl) 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 TEIIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP 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 ¥ MIaBJIeHUsT KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsi Tel. ODJIEKTpUUEeCKHil 3apsia. J[Ba BHuIa 3IEKTPUYECKUX
3apsaaoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onekrpuyeckoe rmone. Hampsok€HHOCTH  anekTpuueckoro modis.  [IpuHnun



CYyNEPHO3ULIUN DNEKTPUUECKUX Mojiel. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

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

DnekTpoéMKocTb. KoHaeHcarop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBHUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAJIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu ¢ paznuunvix 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, NapalIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

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

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

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

DnexkTpudecKnid 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 ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONUCTBAa M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKAa U HATIPSKEHUS.

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

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBAaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

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

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

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

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEIMYMHA, 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, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

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

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIIOIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIY4YEHUs] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIE€ HAHOMAaTEpUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe nonie. I1eKmMpoOMaZHUMHAA UHOYKUUSA

[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 IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOaysb U HamIpaBJIeHUE. [[BUKEHNE 3apsKEHHON YaCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIIAs CUjla HWHAYKIUM. 3aKOH JJIEKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. DJICKTPOABWKYIIAS CHia WHAYKUUU B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs 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 TIOJISL.

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 neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuid. [IpeBpailieHre YHEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JIeOATEIbHOM KOHTYDE.

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

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

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
JHEPrur. DKOJIOTUYECKUE PUCKHU MPU MPOMU3BOACTBE 3JIeKTpodHepruu. KynpTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJEOATENIbHONH CHUCTEMBI (MPYKHUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

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

Pe3onanc mnpu mocCienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeuHble W TPOJIOIBHBIE  BOJIHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

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

[IpyuHLMTBI paauOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue CBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTOM KoJeOaHUM.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
IpesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

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.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroja MHOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmysa TOHKOW JUH3BI. Y BEJIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HbIX KOT€PEHTHBIX UCTOUHUKOB.

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

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOIN, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

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

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanre CBOMCTB M300paXeHU 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 sxcnepumenm, 1abopamopnsie pabomol



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

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

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

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAIICHHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTUS
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

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

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akOHbI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAas OaTapesi, CBETOUO.

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 mogmens aroma. llocrynater bopa. U3nydyenue u mnorjonieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

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

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

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



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habnronenue JIMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paavoakTuBHOrO wu3ny4yeHus. CBoiicTBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BuTHs acTpoHoMuu. [IpukinagHoe U MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

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

ComnHeunas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ComnHI@ U 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHeKTpadbHbIM Kjacc —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHHOCTH. BHYTpeHHee cTpoeHHue



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

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

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3ns CEeBEPHOro MOJyIIAPHs U IPKHUE 3BE3MBL.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOUN HAyYHOH KapTUHE MHUPA, pOJib (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

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

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

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI U MX IMPOCKIHUH HA OCH KOOPAMHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJE, ONTUUECKUE SIBJICHUSA B )KMBOM MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

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



l'eocpagpua: MarHuTHblE TOJKOCA 3€MJIM, 3aJ1€KM MArHUTHBIX Py,
(doTochEMKA 36MHOM MOBEPXHOCTHU, IIPEJCKA3AHNUE 3EMIIETPSACEHUH.

Texnonocus: JIMHAWA BJEKTPOIIEpead, TEHepaTop IEPEMEHHOrO0 TOKa,
DIEKTPOABUTATENb, WHAYKLIMOHHAA II€Yb, pPanap, PaIHONPUEMHUK, TEIEBU30D,
antenHa, tenedon, CBU-meub, MpOEKIMOHHBINA amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapesl.



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

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIi YPOBEHB) JOJDKHO OOCCTICUUTHh JOCTHIKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

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

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JI€SITETHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

MHTEpPEC K pa3IuyHbIM cdepam npodhecCHoHaNbHOU NEATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

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

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa [JEATEIIBHOCTH SKOJOTMYECKONW HAIpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE LIEHHOCTH HAy4YHOU [EATEIIbHOCTH, TOTOBHOCTh B MpOLECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune aAelcTBUA:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENU JCATCIBbHOCTH, 3aJaBaTh IApaMETPpbl U KPUTEPHUH HX
JIOCTHKCHMS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPAUHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.
ba3zoBble ucciaenoBarebCKkue JAeiicTBHA.
BJIAJICTh HAYYHOH TEPMHUHOJIOTHUEH, KJIIOUEBBIMU IOHATHUSMHU M METOAAMHU
(bu3nYeCcKO HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

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

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUTh APTyMEHTHI Ji JOKa3aTeJbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTel;

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

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYILIECTBISATh MOMUCK, aHaJu3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMH B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
yu€TOM Ha3zHayeHHs] HTHPOPMAIIUH U LEJIEBON ayAUTOPHUH, BHIOMPAsi ONTUMAIBHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacrno3HaBaTh MPEANOCBUIKA  KOH(DIUKTHBIX CHUTyallUd H  CMsr4aTh
KOH(JIMKTHI;



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

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAadyeCTBO CBOEr0 BKJIAJAa M KaXJOr0 yYaCTHUKA KOMAaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErHYeCKOE IIOBEACHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh W (POPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTECHHUI;

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

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pPa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

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

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
peuieHus;



YMETb OLEHUBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh pEIICHHA MO HX
CHIKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

npu3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpouecce nOCTHMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPOTIPAMMEBI
no (QusuKe A8 YPOBHS CpeiHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPLICHCTBYETCS HMOLMOHAIBHBIN UHTEIUICKT, IIPEAII0JIAraro Ui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMsl, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATILHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBaHUs, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAIIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIexy, ONTUMM3M, WHULIMATUBHOCTb, YMEHHUE ACHCTBOBATb MCXOIS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHAIEHOE COCTOSTHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOJUHAMUKHN:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMajJeHue TeJ, IABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojelicTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIApEHUE, KOHACHCAIIWs, IUIABJICHUE, KPUCTAILIM3AIUs, KUIICHHE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30MpOlieccax,
AJIEKTpU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIIONB3YS (HU3UIECKUE BEITMUWHBI:
KOOpAMHATa, MyTh, MEpPEMENIEHUEe, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPrusi, MEeXaHHUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM MPABUIBHO TPaKTOBAThH
(GU3MYECKUI CMBICT HMCIOJB3YyeMBIX BEIMYHMH, WX O0O3HAYCHUS M CIWHHIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPTIUs XaOTHYECCKOTO JBIDKCHHUS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO (PUIIMEHT TMONEe3HOTO JACUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUeHUsS W EAWHMIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIONINC JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
AIIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TOJIS, TIOTEHIIMAN, Pa3HOCTh MOTEHIINATIOB,;
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBATh (PU3UUYECKHUE MPOIECChI U SBIICHUS, UCIIONB3Yys (PU3HUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXpaHEHUsS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTpUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pasiuyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MpPEUIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT U
(GbopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN N3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIWYUMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BUJIE TaOnMIl U rpauKoOB, AeJaTh BBIBOABI IO pe3yJibTaTaM HCCIIEA0BAHNUS;

co0uro1aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUHM UCCIEI0BAaHUMN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCHOJNB3YS (PU3HUECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PACUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

peniaTh KaueCTBEHHBIE 3aa4/: BBICTPAUBATh JIOTHYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YIEOHOW U HAYYHO-TIOMYJISIPHON MH(POPMAIMH, TTOTYIYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh MOJIydaeMyto HH(POPMAILIHUIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

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



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.

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

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO siipa MpU PEUICHUU (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHuss, audpakuus U TOJAApU3ALMS  CBETa, JUCHEpCUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYIO  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) |

AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHIYKIUST MarHUTHOTO MojsA, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 W MAarHUTHOIO MOJIEW, MEPUOJ W YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CWja TOKa B MpoIecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE paccTosHuEe U
ONTUYECKas CUjia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS U CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBICHUA W TMPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIiBaTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHWHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapalljIeIbHOrO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPAaHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YeCKO€ BBIPAXXEHHUE M YyCJIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

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

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C MCIIOJIB30BAHUEM IIPSMBIX M KOCBEHHBIX HM3MEPEHUM: IPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBAThH BBIBOHI,

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEIUYHH, TTPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATHh YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
NESATETLHOCTH C HMCTIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIbI,



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

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTy4aeMyI0 HH(OPMAILIUIO;

OOBSICHATH TPHUHIMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUUYECKUMU
YCTPOMCTBAMH, NIl COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJOTHYECKOTO
MIOBECHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIie
Ne /it P Konrtpoannbie | Ipakruuyeckue (mudpp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnoreka [JOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK
' ®da30Bble IEPEXOBI https://m.edsoo0.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazaeny

24

Paznea 4. 3JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 JueKTpocTaTika 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN 3JIEKTpUYECKHU TOK. TOKH B bubnnoreka [HOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne /i P Kontpoannbie | Ipakruuyeckue (1udpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTHoe nosue. DIeKTPOMarHuTHas 11 1 3 bubnuorexa [JOK
' VHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHu4ecKHe U JIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKHe U AIEKTPOMAarHuTHBIE 5 1 bubnuotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cIEIIUATBLHON TEOPUHU 4 1 bubnuorexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A7pO > https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3NKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 Eggjﬁ;f;i?ﬁ/}; £41c07¢
Hroro no pasneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngsHE;T:clii)cL)Iroullé £41007¢
Htoro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

10.1

JleMOHCTpHpOBaTh Ha TMpUMepax polb U MeCTo (HU3UKH B
(GbopMUPOBaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIbHOCTU

moaen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UUYECKUX MOJIEIICH:
MarepuaibHas TOYKA, WHEpIUaJbHAas CHCTeMa OTCYETa, aOCOJIFOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOUYCYHBIA SICKTPUYECKUM 3apsii — MpU PEIICHUU

(1)I/I3I/I‘IeCKI/IX 3aJga4

10.3

Pacno3naBath ¢uzndeckue sABJICHHUS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYISIPHO-KUHETHUYECKON TEeopuu
CTPOCHHSI BEIIECTBA W  DIIEKTPOJMHAMHUKH: paBHOMEpHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHHE, CBOOOJHOE IajJeHHE
TN, JBUXXEHHE M0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEHCTBUE Tell;
muddys3usi, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJl, M3MEHEHHe oO0bEéMa Tel TMpU  HarpeBaHUU
(oxJakieHnn), TEIUIOBOE paBHOBECHE, HCHapeHue, KOHICHCAIMS,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIIEHHe, BJIAKHOCTh BO3IyXa,
MOBBIIICHNUE JABJICHHS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJAY IapaMeTpaMu COCTOSHHS Ta3a B H30IpoIeccax;

OJICKTPpU3alusA TCI, BSaHMOHeﬁCTBHe 3apAaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIB)KEHHE, HCHOJb3ys (U3HUecKue
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEPEMEIIEHNUEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tela, KHHETHUYECKas DJHEprus,
MOTEHIMaJbHasE JHEpPrus, MexXxaHudeckas paboTa, MexXaHHUYeCcKas
MOIIIHOCTb; TP OMUCAaHUH IPABUILHO TPAKTOBATh (GU3HUUECKUNA CMBICI
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €JAMHHUIIbI, HaXOAWUTH
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEITHMUUHY C JIPYTHMMHU

BCIN4YMHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOIMICTBA TE€I W TEIJIOBLIC




SBJICHUS, MCNOJb3ys (U3NUYECKUE BEJIMYMHBL: JlaBlIeHHE Ta3a,
TEeMIlepaTypa, CpEIHsAsl KHUHETUYECKas DSHEpPrusi XaoTUYECKOIo
JBIKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTpPEHHss dHeprus, pabora Ta3a,
KO3(G(UIUEHT TMOJEe3HOro JEeHCTBUS TEIUIOBOIO [JBUraTess; IpHU
ONMCaHUuU MIPaBUIILHO TPaKTOBAThH bu3nyeckuii CMBICIT
HCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHMS] U E€IUHUIbl, HAXOJIUTh
(opMyJibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMU

BCIIMYHUHAM

10.6

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKUE CBOMCTBA BeIlleCTBA U
ANEKTPUYECKUE  SIBIICHUs  (TPOLIECCHI), HCMONb3ys  (hU3MUEcKHe
BEJIMYMHBI: AJIEKTPUYECKUM  3apsf, JJEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  ITOJIA, IOTEHIMANl, Pa3HOCTb IOTEHLMAJIOB; IIpU
OMMCAHUU MPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OO0O3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C JIPYTHMH

BCIN4YMNHaMUN

10.7

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECCHl W SBICHHS, HCHOIb3Ys
¢u3nvecKkne 3aKOHbI U MPUHIUIBL: 3aKOH BCEMUPHOTO TsroTenus, |, 11
u |1l 3akonsl HbhroTOHA, 3aKOH COXpaHEHHUs] MEXaHWYECKOM IHEpIuH,
3aKOH COXPaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIIO3UIIUN CUJI, TPUHIIUIT
paBHONpaBUsS HMHEPUUATBHBIX CUCTEM  OTCU€Ta; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHUs BEILIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEN KWHETMYECKON DSHEPIHU TEIUIOBOIO [BUKEHHS MOJIEKYT C
aOCOJIIOTHOM TeMIIepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHHUs DJJIEKTPUUYECKOro 3apsiia, 3akoH KysnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYeCcKOoe

BBIPAKCHUC U YCIIOBUA (FpaHI/II_UpI, O6J'IaCTI/I) MNPUMCHHUMOCTHU

10.8

OOBACHATH OCHOBHBIC MMPUHIIUIIBI JeHCTBUSA MalllvH, HpI/I60pOB n
TCXHUYCCKUX YCTpOﬁCTB; pas3iiniate YCJIOBHUA HUX 0e30I1acHOro

HUCIIOJIBb30BaHHUA B HOBC@JIHGBHO?I KHU3HU

10.9

BBIIONHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MPH
aToM (opmyaupoBaTh TpoOieMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
DKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

10.10

OcyiecTBiaTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3UUECKUX

BEJIMYMH; MPH ITOM BBIOMpATh ONTUMAIBHBIA CIIOCOO0 HM3MEpPEHHUS U




HUCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKN HOFpeHIHOCTeﬁ HBMGPGHHP'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PHU3NYCCKUMHU BEIIMYMHAMH  C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHHH; TpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATH pE3yIbTAThl TMOTYYCHHOW 3aBUCHMOCTH
(u3MYECKUX BEIMYMH B BUJC TAOIUIl M rpauKOB, AETIaTh BHIBOABI 110

pe3yibTaTaM UCCICI0BaHNA

10.12

Cobnromate mpaBwia  0€30MAaCHOTO  TpyJda TpPU  TPOBEICHHH
UCCIEIOBaHM B paMKaXx yd4eOHOro OKCIIepHMEHTa, Yy4eOHO-
MCCIIEIOBATENILCKOM M TPOEKTHOM IEATENIFHOCTH C HCIIOJIb30BAHUEM

M3MEPUTEIBHBIX YCTPOUCTB U 1aOOPaTOPHOTO 00OPYIOBAHUS

10.13

Pemarp pacuérHble 3a1auMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
WCIIONB3Ysl (PU3MUYECKHE 3aKOHbI U TPHUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJaud  BBIOMpATh  (PU3UYECKYIO MOJENb, BBIICIATH
¢bu3nueckrue BeNMUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl €€ pEIIeHuUs,
MIPOBOAUTH PAcU€Thl M OLEHUBATh PEATBHOCTH MOJIYUEHHOTO 3HAUYCHUS

(hU3HUYECKON BETUIMHBI

10.14

Pemars Ka4eCTBEHHbIE 3a1a4H: BBICTPAaNBaTh JIOTUYECKU
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYKACHUN C OMOPOW HA M3YyYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U q)HSI/IIICCKI/IG SABJICHUS

10.15

Hcnonp3oBath mnpu  pelieHuu  yuyeOHBIX 3aJad  COBpPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
UHTEpIpETalMi M MpeJICTaBICHUS y4yeOHOM W Hay4yHO-NOMYJISIPHOM
uHpOpMalMY, NOJYYEHHOM M3 Pa3IUYHBIX HCTOYHUKOB; KPUTHUECKU

aHAIIM3UPOBATh MOJIy4aeMyr0 HH()OpMaIUIO

10.16

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pa3sBUTUC TCXHUKH U TEXHOJOTHI

10.17

Hcnonp30BaTh TeopeTHyeckue 3HAHUA MO (PU3MKE B MOBCETHEBHOM
YKU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpuOopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6J'IIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpymaromeﬁ cpeac

10.18

PaGoTtate B rpymnme ¢ BBIIOJIHEHUEM PA3JIUYHBIX COLMAIBHBIX pPOJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

IPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIEMBI




11 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

111

JleMOHCTpHpOBaTh Ha TMpUMEpax poib W MecTo (PU3MKH B
(GOopMHUpPOBaHUN COBPEMEHHOW HAay4yHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MMPAKTUYECKON ACATEIbHOCTH

.]'IIOI[GIZ, OEJIOCTHOCTh U €AUHCTBO (bHSI/I‘leCKOI;'I KapTUHBI MHUpPa

11.2

Y4YuUTHIBaTh T'paHULIbl IPUMCEHCHUA N3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOHeHeﬁI
TOYCUHBIN BHCKTpI/I‘leCKI/Iﬁ 3apsan, AsACpHasaA MOACIb aTOMa, HYKJIOHHAA

MO/IETIb aTOMHOTO s1/Ipa MPpU PEeLICHUN PU3NYECKUX 33]1a4

11.3

Pacno3naBate (usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKA W  KBAaHTOBOW  (pH3uKM:
ANEKTPUYECKasi TMPOBOJUMOCTh, TEIUIOBOE, CBETOBOC, XHMHYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
JIEKTPOMArHUTHAsE HWHAYKIUS, JCHCTBUE MArHUTHOTO TIIOJIA Ha
MPOBOAHUK C TOKOM W MABWKYIIHHUCS 3apsifl, JJICKTPOMArHUTHBIC
KoJeOaHUs W BOJIHBI, TPSIMOJIMHEHHOE pacIpOCTpaHEHHUE CBETa,
OTpakeHHe,  TMpelomiieHue, HuHTepdepeHnus, audpakiuus U
MoJIIpU3alvsl CBeTa, AMCIEpPCHs cBeTa, (GoTodneKTpudeckuil 3hdext
(boTtoapdexrt), cBeToBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHAS

PaauOaKTUBHOCTD

11.4

OnuceiBaTh M3YYCHHBIE CBOWCTBA  BEMIECTBA  (DJIEKTPUYCCKHE,
MarHuTHbIE, ONTHYECKUE, DIEKTPUUECKYIO0 MPOBOAMMOCTh Pa3IUYHBIX
Cpel) U DJIEKTPOMArHUTHbIE sBIEHUS (TPOIECCHI), HCIONb3Ys
¢u3nueckre BENWYHMHBLI:  OJJEKTPUUECKUH  3aps], CHilIa  TOKa,
JJIEKTPUUYECKOE  HANpPsOKEHHWE,  AJIEKTPHUECKOE  CONPOTHBIICHHE,
paszHocTh moTeHnuanoB, DJIC, paboTa ToKa, MHIYKIUS MarHUTHOTO
monsa, cuna Awmmepa, cuia JlopeHna, WHIYKTHMBHOCTh KATYIIKH,
OHEPTUA IJJICKTPUICCKOr0 W MArHuTHOI'O HOJ'IGI\/’I, nepuoa M 4Yacrora
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
TaQPMOHHYECKHX  JJIEKTPOMArHUTHBIX  KOJeOaHWUIA, boxycHOe
paccTosiHMe W OINTHUYEeCKas CHJIa JMH3bI, MPU OMHCAHUU TMPABUIBHO
TPaKTOBATh Q)HSquCKHﬁ CMBICI  MCITIOJIB3YEMBIX BCJIMYHH, nux
0003HAaYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbIL, CBSA3BIBAIOIINE

TaHHYIO (PU3HUYECKYIO BETHUUHY C JPYTUMH BeTUUYNHAMH




11.5

OnuceiBaTh U3yYEHHBIE KBAHTOBBIE SIBIICHUS M MPOLIECCHI, UCIOIb3Ys
(U3UYEeCKUEe BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA
BOJHBI M 4YacTOTa CBETA, DJHEPTUS M HUMITYJIbC (OTOHA, MEPHOJ
rojlypacraaa, J3HEprus CBSA3M AaTOMHBIX SAEpP; IPU ONUCAHUHU
MPaBUJIILHO TPAKTOBATh (PU3MUECKHUI CMBICIT HUCIOJIb3YEMbIX BEJIMYUH,
WX O00O3HAYCHHS WM CAMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIHE
JTaHHYIO (PU3UYECKYIO BEJIUYHHY C APYTHMHU BEIIMYUHAMU, BBIYUCIIATH

3HA4YCHUC (1)H3I/I‘ICCKOI>'I BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TMPOLECCHl U SBICHHSA, HCIOIb3YS
¢dusnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICIOBATEIPHOTO W IMapaJUICIbHOTO COCTUHEHHS IPOBOJHHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
NPSIMOJIMHEHHOTO PacpOCTPaHCHHUsI CBETA, 3aKOHBI OTPAKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, YypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHS DHEPTUU, 3aKOH COXpaHEHUs
UMIIYJIbCa, 3aKOH COXPaHEHHs 3JCKTPUYECKOTO 3apsija, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHUCJA, IOCTYyJNaTtel  bopa, 3akoH
paJIMOAaKTUBHOTO pachaja; MpH O3TOM pa3inyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHubl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIUKW MArduTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMTiepa u cuiibl JIopeHiia

11.8

CTpOI/ITL n  OIIMUCBIBATH H306pa>1<eHHe, co3agaBacMoO€  INJIIOCKHM

3€pKaJiOM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TIO UCCIIET0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCIOJB30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; TIPH
sToM (dopmyaupoBaTh MpoOieMy (3aady) W THUIIOTE3Y Y4eOHOTO
DKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO

OGOpy,I[OBaHI/IH, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

OCYH.[@CTBJBITL npsaMbIC W KOCBCHHBIC H3MCPCHUMA (I)I/I3I/I‘-ICCKI/IX
BCJIMYHH, IIPU 3TOM BBIGI/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HUCIIOJIB30BaTh U3BECTHBHIC METOIbI OIICHKN HOFpeHIHOCTefI H3MepeHHfI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHWH; TMpPU OTOM KOHCTPYHUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpaduKOB, AeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBaHUA




11.12

CoOmromate mpaBwia 0€30MacCHOTO Tpylda TMPH  IPOBEIACHUH
UCCIIEIOBAaHUH B paMKax y4eOHOTO OJKCIEpPHMEHTa, YydeOHO-
MCCIIEIOBATENbCKOW M MPOEKTHOM AESITENIbHOCTH C MCIOJIb30BaHUEM

U3MEPUTEINIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOJENb, BBIICIATH
¢busnyeckue BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE Il €€ peIieHus,
IIpOBOAUTDH paC‘-IéTLI 1 OLOCHHUBATH PCAJIBHOCTD MOJIYUYCHHOTO 3HAUYCHUA

(bu3nYecKoil BETUYNHBI

11.14

Pemrats Ka4C€CTBCHHBIC 3aJa4u: BBICTpanBaTh JIOTHYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;xneHHﬁ C OHOpOI>'I Ha U3YYCHHBLIC

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

11.15

Hcnonp3oBaTe MNpU  peLICHMH YY4EOHBIX 3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHbIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpeTalMi W NPEJACTABICHUS y4yeOHOW U HAy4YHO-IIOMYJISIPHOM
nHpOpMAIMY, TIOJYYCHHOW M3 PAa3JIMYHBIX HMCTOYHHUKOB; KPUTHUECKU

AHAJIM3UPOBATD MMOJIY94aCMYHO HH(bOpMaHHIO

11.16

OOBSACHATh MPUHUUIBI AEHCTBHUS MAaIIUH, NMPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3nyarh YCIOBUS UX OE30MaCHOTO HMCHOJIb30BAHUS B

NOBCEIHEBHOU KN3HU

11.17

[IpuBoAMTH HpHUMEpBI BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

11.18

Hcnonk3oBaTh TeopeTHdyeckue 3HaHUA MO (DU3HKE B TMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYCCKUMU YCTPOﬁCTBaMH, IJid COXPAaHCHUA 30pPOBbA U

CO6J'IIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B Opr)KaIOH_[Cﬁ cpeac

11.19

Paborarb B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUIaHUpOBaTh ~ paboOTy  TPYIIbl,  pPalHOHAIBHO  PACHpeNeNiTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHIAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOr0 U3 YYaCTHHUKOB

TPYIIIBI B PELIEHUE paccMaTprUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3nena

Koxa npoBepsiemoro
3JeMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

®uzuka — Hayka o npupoae. Hayunbie
METO/Ibl TIO3HAHUS OKpY»Karomiero mupa. Poib
JKCIIEPUMEHTa ¥ TEOpUHM B  Ipollecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

1.2

MonenupoBanue (U3MYECKUX SBICHUH U
nporeccoB. Hayunsie runores3sl. duznueckue
3aKOHBI U TeOpuH. ['paHUIBl TPUMEHUMOCTH
¢busnyeckux 3aKOHOB. [Ipunumn
coorBercTBUs. Pomp u Mecro Qu3uku B
(GOopMHpPOBaHMM  COBPEMEHHOW  Hay4HOM
KapTUHBI MUpa, B PAKTHYECKON

JIeSTEILHOCTH TI0AeH

MEXAHHWKA

###HPari#KMTHEMATHUKA

2.11

MexaHn4eckoe ABHKEHHE. OTHOCUTENBHOCTh
MEXAaHHUYCCKOT'O ABHIKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

2.1.2

[lepemenienue, ckopocTh (CpeaHsis CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) H  yCKOpPEHHE
MaTepuaibHON TOYKHM, UX MHPOEKIMU Ha OCH
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBromepHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUKCHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHMH, IIyTH " repeMeeHus

MaTepHaHBHOﬁ TOYKHU OT BPCMCHU




2.14

CBoOopaHoe masienue. Y cCKopeHue CBOOOTHOTO

IHagcHus

2.15

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPYKHOCTH. YTIJIOBasi CKOpPOCTb, JIMHEHHas
CKOpPOCTb. Ilepuon u 4acToTa.

[leHTpOCTpEMUTEIBHOE YCKOPEHHE

2.16

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JIBUKCHHE CHapsAOB, LENHBIE W PEMEHHBIE

nepeadn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MTHOBEHHO CKOPOCTH. HccnenoBanue
COOTHOUICHUS MEXKIy IyTSIMH, POUICHHBIMU
TEJIOM  3a  [OcCJelOBaTelbHbIE  paBHbIC
IIPOMEXKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM
JBIDKEHUHM C HaydalbHON CKOpPOCTBIO, paBHOM
Hy/I10. V3ydeHne NBUKEHHUS IIapuKa B BA3KOU
xuakoctn.  M3ydeHwe — IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

HH#Part## IMTHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

2.2.3

Bropoii 3akoH HbroToHa a1 MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpernit 3akon Heroorona ans

MaTCpHaJIbHBIX TOUCK

2.2.4

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

HepBa;I KOCMHUYCCKasd CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus

CKOJIB)XCHHUA n cHhJlia TPCHUMA ITOKOS.




Koaddumnment tpenns. Cuna conmpoTUBICHHS

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

HOCTyHaTeJIBHOG " BpaIaTCJIbHOC ABHUIKCHUC

a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpAIlEHUS.
[Inedo cunsl. YcioBus paBHOBeCUs TBEPAOIO
tena B UCO

2.2.9

Texunyeckne YCTpOfICTBai IIOAUINITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padoThl. U3yuenue ABUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH O]
JEHCTBUEM HECKOJIbBKMX cwil. lccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B JeOopMHpPYEMOIl TIPYy)KUHE U PE3UHOBOM
oOpa3iie, OT BEIMYMHBI UX JAeQopMallii.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OCh BPaIlllCHUA

2.3

###Par##3AKOHDBI COXPAHEHINA B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI

2.3.1 MaTepUaJbHBIX ToueK. MMmynbc cuiasl u
W3MEHEHHUE UMITYJIbCca Teja
939 3akoH coxpanenuss umnyiasca B HCO.
s PeakTnBHOE ABIKEHIE
2.3.3 PaGora cunbl
2.34 MomHOCTb CUJIBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
o Teopema 0 KHHETHYECKON YHEPTUU
[MorenumaneHast oHeprus. [loTeHumanbHas
236 SHEprus yIpyro nedhopMUpPOBaHHON
o npyxunsl. lloTeHumanbHas »Heprus Tena
BOJIM3U TOBEPXHOCTH 3eMIIU
[loTeHuuanpHple ¥ HENOTEHLUAJIbHBIE CHUIIBI.
2.3.7 CBs3b  pabOThl HEMOTEHUUAIBHBIX CHJI C

U3MCHECHUCM MEXaHUYEeCKOM SHEpPIrun




CHUCTEMBI TECII. 3akoH COXpaHCHUA

MEXaHUYECKON SHEPIrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHMUS
23.9 TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,
- BOJOMET, KOIIEP, IPYKUHHBIA TUCTOJIET
IIpaktuueckne pabotTel. M3ydeHue CBsI3U
2310 CKOpPOCTEM Tel Ipd HEYNPYroM Yyaape.

I/ICCJ'IG,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIbI C

H3MEHEHHEM MEXaHHMYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

311

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KHHETUYECKOU TEOPUH. BbpoyHnoBckoe
nemkenue. uddysusa. Xapakrep IBHKESHUS U

B3aUMOJICHCTBUS YaCTHUI] BEILIECTBA

3.1.2

Mogenu CTpoeHHsT Ta30B, XKUIAKOCTEHM U
TBEPABIX TeN W  OOBSCHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIeH

3.1.3

Macca MOJICKYII. Komuuecto BCIICCTBA.

[TocTostHHass ABoraapo

3.1.4

TenmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Lienscus

3.15

Mopnens  upeanpHOro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAILHOI'O Ir'a3a

3.16

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOW PHEPIUU TEIIOBOTO JBUKEHHUS

yactul] ra3a. lllkana remnepatyp KensBuna

3.1.7

VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlaabTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1IECCH B UAEaTbHOM
rase ¢ IOCTOSTHHBIM KOJIWYECTBOM BEIECTBA:

M30TEpMa, U30X0pa, H300apa




3.1.9

TexHnuueckue YCTpOMCTBA: TEPMOMETD,

OGapomerp

3.1.10

[Ipaktuyeckne paboTel. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHare. MccienoBanue
3aBUCUMOCTH MEXKIy IapaMeTpPaMU COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

3.2

OCHOBbI TEPMOJMHAMUMKU

321

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

3.2.2

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHSIH

OHEPIUsa OAHOATOMHOI'O UACAJIIBHOI'O Ia3a

3.2.3

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIUS, M3Iy4YeHHe. TernoéMKOCTh Tena.
VYnenpHas TEeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCILIOTHI IIPU TCILIOIICpCaauC

3.24

[TepBriii 3aKoH TepMoauHaMuku. [IpumeHeHue
MIEpBOTO 3aKOHa  TEPMOJMHAMUKHU K
u3omnpoueccaM. 'paduueckast nHTEpHpeTarys

paboThI Taza

3.25

TermoBble MammHbl. [IpuHIMIBL  OElCTBUSA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MamuHax. Koadpounuent
nonesHoro  geiictBus  (mamee —  KIIM)

terioBoid MamuHkl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJMHAMUKH.
HeoOpatumocTs  mpolrieccoB B MPUPOJIE.
TermoBsie JIBUTATEITH. IKOJIOTHYECKHE

HpOGJ’ICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHHUK, KOHAUTTHUOHCD

3.2.8

[IpakTuyeckue pabotsl. 3MepeHue yaeabHOI

TEIUIOEMKOCTH




3.3

##Pari## Al PEIATHBIE COCTOSHMA BEHHIECBA. ®A30BbIE

I[NEPEXO/IbI

331

[TapooOpa3zoBanue n koHaeHcaws. Mcnapenue
u KHIIEHHE. VY nenbHast TEeIIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPaTypPbI

KUIICHUS OT JAaBJICHUA

3.3.2

AOconioTHAss ¥ OTHOCHTEIbHAs BJIAXKHOCTH

Bo3ayxa. HacelmenHslil nap

3.3.3

TBépnoe TEJIO. Kpucramnueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpHUCTAJIIIOB. >KI/II[KI/I€ KpHuCTaJJIbL.

COBpeMCHHHe MaTCpHraibl

334

IInaBnenue wu KpUuCTallIn3alus. VYV nennHas

TeruioTa miasiaeHus. Cyonumanus

3.35

VYpaBHeHUE TEIUTOBOTO OalaHca

3.3.6

TexHudyeckue yCTpOMCTBA: THUTPOMETp U
IICUXPOMETP,  KaJOpPUMETpP,  TEXHOJIOTHH
IIOJIyYEHUSI COBPEMEHHBIX MaTE€pPHAJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHHN

3.3.7

[IpaxkTrueckue paboTHI. N3mepenune

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA

4.1

###HPar#t##OJIEKTPOCTATUKA

411

Onextpuzanys Ten. DneKTpudeckui 3apsi. JBa

BUJIa DJICKTPUUICCKHUX 3apsA/10B

4.1.2

HpOBOI[HI/IKI/I, AUSJICKTPHUKHU n

MOJYTPOBOITHUKH

4.1.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

414

B3aumoneiicteue 3apsanoB. 3akon Kymnona

4.1.5

DneKTpryeckoe oJIe. Hanpsxénnocts
ANEKTPUUYECKOTO OJIS. [TpuHIMI
CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA




4.1.6

PaGota cumim  ANEKTPOCTATUYECKOTO  TOJIS.

Ilorenuuan. Pa3HocTh NOTEHIINATIOB

4.1.7

HpOBOHHI/IKI/I U OUSJICKTPUKKU B IMOCTOAHHOM
OJICKTPHUYCCKOM I10JIC. I[I/IBJIGKTPI/ILIGCKaH

IMPpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konpencarop.
DneKTpOEMKOCTh  IJIOCKOTO  KOHJIEHCATOpa.

DHeprus 3apsHKEHHOI0 KOHAEHCaTopa

4.1.9

TexHuueckue  yCTPOHCTBA:  AJIEKTPOCKOII,
AJIEKTPOMETP, DICKTPOCTATUYECKAsT 3allHTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJIEHCATOP,

KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10

IIpakTuueckue paboTHI. H3zmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

HHPar###TIIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
ToKa. [IoCcTOAHHBIN TOK
4.2.2 Hanpspkenne. 3akon Oma 1715 yyacTka LenH
123 DJNEeKTpUYECKOe COINpPOTHUBIEHUE. Y IEeIbHOE
o COITPOTHBIICHUE BEIIECTBA
424 [MocnenoBarenbHOE, napaiebHOe,
o CMEIIaHHOE COeIMHEHNE TPOBOJHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyss
4.2.5
— JleHna
4.2.6 MOMIHOCTB JEKTPUIECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — IJC) u
427 BHYTpPEHHEE COIPOTHBIIEHHUE MCTOYHHKA TOKA.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe 3ambikaHue
DeKTpOHHAs MIPOBOJIUMOCTh TBEPIBIX
4.2.8 METaJJIOB.  3aBUCUMOCTb  COIPOTUBJICHHS

METAJIOB oT TEMIIEPATYpPHI.




CBepXIpoBOANMOCTh

4.2.9

DNeKTpuyeckuii TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

[onynpoBonnuku. CoOCTBeHHAs: M IPUMECHAs
IPOBOJUMOCTb IOJYIPOBOAHUKOB. CBOMCTBa

p-n nepexoxa. IloxynpoBoJHUKOBBIE TPUOOPHI

4211

ONEeKTpUYEeCKUH  TOK B DJIEKTPOJIUTAX.
DneKTpoIuTHYECKAas JMCCOLMALUS.

DneKTpoaun3

4.2.12

DNEeKTPUUIECKHUI TOK B rasax.
CaMmocTOsITENbHBII U HECAaMOCTOSITEJbHBIN
paspsan. PaznuunHble TUIBI CaMOCTOSITEIBHOTO

pazpsna. Monnus. [1nazma

4.2.13

TexHuueckue  ycTpoiicTBa: ammepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTellbHbIC npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBIN JIO]I,
TEPMHUCTOPbI u (boTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HPIKOBLIfI Auoa, ralbBaHHUKa

4.2.14

[IpakTnueckue paloThI. Nzyuenne
CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

WN3smepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusienus. HaOmonenue

QJICKTPOJIMN3a

11 KIIACC

Kon
pa3iena

Konnposepsiemoro
JJIeMeHTa

IIpoBepsiemble 371eMeHThI COAEPKAHUS

4

SJIEKTPOAMHAMUKA

#HH#HPart#M AT HUTHOE I1OJIE. DJIEKTPOMATHUTHA S MHAYKIWA

4.3

43.1

IlocTtosnnple MarHuTel. B3aumoneiicTBHe

IIOCTOSAHHBIX MAarHuTOB




4.3.2

MarauTtHoe TmoJie. BekTop MarHuTHOM
uHaykuud.  [lpuHnun — cyneprno3uimu.
Jluaum MarautHOM wWHAYyKUMU. KapTuna
JUHUM  MAarHuTHOM  MHAYKUMHU  TOJIA

IIOCTOAHHBIX MarHuTOB

433

MaruuTHOe T10J€ MPOBOJHUKA C TOKOM.
KapTuna nuHUI 1O JUIMHHOTO MPSIMOTO
MPOBOJHUKA W 3aMKHYTOIO KOJBbLEBOTO
MPOBOJIHMKA, KATyIIKH C TOKOM. OMBIT
Opcrena. BzaumoeiicTBre MPOBOJHUKOB C

TOKOM

43.4

Cuna Amnepa, €€ MOyJIb U HallpaBJIeHUE

4.3.5

Cuia JlopeHiia, €€ MOTyJib M HalpaBJICHHE.
JIBukeHne  3apsDKEHHOM — YacTUIbl B
OJIHOPOJIHOM MarHuTHoM mojie. Pabora

cuiibl JIopeHia

4.3.6

SIBnenue BHeKTPOMarHHTHOﬁ HHAYKIIUU

4.3.7

IToTok BCKTOpa Mar"HuTHOM HHAYKIIUU

4.3.8

O/1C nHayKuuu. 3aKoH EKTPOMarHUTHOM

naaykuu dapanes

4.3.9

BuxpeBoe osnextpuueckoe mnone. IJC
UHAYKIMM B IPOBOJHHUKE, JBUXKYIIEMCS
moCTynaTeJibHO B OAHOPOJHOM MarHuTHOM

IIoJIC

4.3.10

[IpaBuno Jlenna

4311

I/IH,ZLYKTI/IBHOCTB. SIBnenue CaAMOMHAYKIINH.

OJ1C caMOMHAYKIIMA

4.3.12

SHGPFI/IH MAariuMTHOIO IIOJIA KaTylmiKu C

TOKOM

4.3.13

3J'ICKTpOMaFHI/ITHOC 10J1€

4.3.14

TexHudeckue yCTpOﬁCTBaI IIOCTOSAHHBIC
MAarHurTHhI, OJICKTPOMArHuThI,
QJICKTPOABHUT'ATCIIb, YCKOPUTEIIN

OJIEMCHTAPHBIX YaCTUIl, MHAYKIIMOHHAA ICYb




4.3.15

[IpakTrueckue paboTHI. Nzyuenune
MAaroMTHOro T1II0Jis1 KaTylmllkKu C TOKOM.
HccnenoBanue JeicTBUS  TOCTOSIHHOTO
Mar"mTa Ha paMKy ¢ TokoM. MccrnenoBanue

SBJICHUA 3J'I€KTpOMaFHI/ITHOI71 HHAYKIOUH

KOJIEBAHMA 1 BOJIHBI

5.1

#H#HParMEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.11

Konebarensnass cucrema. CBoOOmHBIE
konebanus. [apmoHmueckue KojaeOaHus.
[lepuon, udacrtora, amrumtyga u (dasa

KoJicOaHuit

512

[IpyxxuHHBIH MasTHHK. MaTemMaTuyecKkuu

MasiTHHUK

513

YpaBHEHHE TapMOHHYECKHX KOJeOaHUH.
Kunemaruueckoe u OUHAMHUYECKOE

OIIMCaHKE K0JIe0aTEILHOTO JABUKCHUA

5.14

[IpeBpamienue SHEPruu npu
FapMOHMYECKUX  KOJeOaHUsX. Cs13b
aMILTATY/IbI Kosie0aHui UCXOJIHON
BEJIMYMHBI C aMIUIUTyJaMu KosieOaHui eé

CKOPOCTH M YCKOPEHUs

5.15

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHHS B
Ul€aTbHOM  KOJeOaTeIbHOM  KOHTYpE.
AHamorusi MeXIy MEXaHWYeCKUMH U
JIEKTPOMAr HUTHBIMU KOJIEOaHUSMU.

®opmyna Tomcona

5.16

3aKoH COXpPAaHCHUA DHEPTUH B HUACAITIBHOM

KoJIe0aTeIbHOM KOHTYPC

5.1.7

BrIHyX/1eHHBIE MEXaHUYECKHe KoJeOaHMs.
Pes3onanc. Pe3onancnas KpHBasl.
BoinyxneHHnbie AJIEKTPOMarHUTHBIE

KOoJIeOanus.

5.18

ITepemennbiii  TOK.  CHHYCOMIATbHbBIN




MEPEMEHHBIN TOK.

5.1.9

MomHoCTb IIEPEMEHHOI0 TOKA.
AMIUIUTYZAHOE M JIEHCTBYIOIIEE 3HAUEHUE

CUJIbI TOKA U HAITPSAXKCHUA

5.1.10

Tpancdopmarop. [Iponssoacrso, nepegaya
U NOTpeOJIeHUE DJIEKTPUYECKON SHEPruu.
OKOJIOTUYECKHE PUCKHU IPU IPOU3BOACTBE
JIIEKTPUYECKON JHEPIUu. Kynerypa
UCIIOJIb30BaHUS JJEKTPO3HEPIUH B

MOBCEIHEBHOMN KU3HU

5.1.11

Texuuueckue ycrpoiicTBa: ceiicmorpad,
ANEKTPUIECKHUH 3BOHOK, JMHUH

QJICKTpoIepcaaqd

5.1.12

IIpaktuyeckue pabotsl. HMccnenoBanue
3aBUCUMOCTH IepuoJia MaJIbIX KoseOaHul
rpy3a Ha HUTHU OT JUIMHBI HUTU U MAaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
Leny W3 IOCJIENOBaTEIbHO COEINHEHHBIX

KOHACHCATOPpA, KaTYIIKH U PE3UCTOpa

5.2

#HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

521

Mexanuueckue BOJIHBI, YCIIOBHUS
pactipoctpanenus. I[lepuon.  CkopocTb
pactpoCTpaHeHHss W JUIMHA  BOJIHBI.

HOHepeLIHI)IC " IpOJO0JIBHBIC BOJTHBI

5.2.2

###Par### Nnrepdepenuus u audpakius

MEXaHHNYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.

BricoTta Tona. TemOp 3ByKka

5.24

DJIEKTPOMAarHuTHbBIE ~ BOJIHBL. Y CJIOBUSA
WU3JYyYECHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.25

CsoiicTBa SJICKTPOMArHuTHBIX BOJIH:

OTpakeHHe, MpeIoMIIEHHE, MOoJsIpU3aIus,




mudpakmus, uHtephepeHiusa. CKOpPOCTh

OJICKTPOMAriuTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
IIpumeHeHHE 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHUHMNBl PaTUOCBI3U U TEJICBUICHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

5.2.8

TexHudeckue YCTpPOWCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTHI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIULMHE,
pamap,  pagUONpPUEMHMK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

##HPartH#OII TUKA

531

[IpsAMonnHEHOE PacIpOCTpPAHEHUE CBETA

B OJIHOpOJIHOM cpene. JIyd cBeTa

5.3.2

OtpaxkeHue cBera. 3aKOHBI OTPAXKCHUS
cBeta. I[loctpoenne M300pakeHni B IJIOCKOM

3epKaje

5.3.3

[penomrenne cBeta. 3akOHBI TMPETOMIICHUS
CBeTa. AOCOMIOTHBIH OKa3areib

IMPEIIOMIICHUA

534

Iomuoe BHYTPEHHEE OTpPa’KCHUE.
[IpenenbHbIl yroyi IMOJHOTO BHYTPEHHEIO

OTpaXXCHUSA

5.35

Hucnepcust cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

5.3.6

CoOuparome W paccerBalONINe JMH3BL
Tonkast nuH3a. DOKYCHOE pacCTOSHUE H
OIITHYECCKAas cuiia TOHKOU JIMH3BI.
[MocTpoenne n300pakeHn B COOMPAIOIINX
W pacceuMBalommx JuH3ax. Dopmyna
TOHKOW JMH3bI. YBEJIMUYEHHUE, JJ1aBaeMoe

JIMH30U




5.3.7

[Ipenensr IPUMEHUMOCTH T€OMETPUYECKOU

OIITUKH

5.3.8

Wntepdepennmst  cBera.  KorepenrtHsie
VCTOYHUKHU. Ycnosus HaOIoAeHUs
MaKCUMYyMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(ba3HbIX KOTCPCHTHBIX UCTOYHUKOB

5.3.9

Hudpakmuss  cBera.  JudpakiuoHnHas
peméTka. YciaoBue HaOJIOACHUS TJIABHBIX
MaKCHMYMOB pu MaJCHAN
MOHOXPOMAaTHYECKOTO CBeTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10

[Tonspusanusa ceera

5.3.11

TexHudeckue yCTpOWCTBA: OYKH, JIYIa,
¢doroanmnapar, NPOEKLUOHHBIM ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OITHKA, IU(ppaKIuOHHAS peeéTKa,

TIOJISIPOU /T

5.3.12

[IpakTuueckne  pabOTHI. N3smepenune
nokasarens npenomieHus. MccinenoBanue
CBOMCTB  HW300pakeHMM B  JIMH3aX.

Ha6JII-O,Z[eHI/Ie AUCIICPCUU CBCTA

BJIEMEHTHI CITIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunpl IPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. [TocTynatet TEOPUH
OTHOCHUTEIIBHOCTHU: MHBApUAHTHOCTb
MOAYJA CKOPOCTH CBE€Ta B BaKyyMe,

OPUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

6.2

OTHOCUTENBHOCTh OOTHOBPEMCHHOCTH.
3aMeJIJ'IeHI/Ie BpEMCHU W  COKpalICHUC

JUINHBI

6.3

9HCpI‘I/I}I " UMITYJIbC CBO6OI[HOI>'I YaCTHUIIBI

6.4

CBsi3b MaccChl C 3HCpl"PICﬁ U HMITYJIbCOM

CBOOOJTHOM YaCTHIIBL. DHEPrus IOKOs




CcBOOOIHOM 4aCTHUIIEI

KBAHTOBA ®U3UKA

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
7.11 ¢doroHa ¢ ero YacTOoTOW. OHEprus u

UMITYJIBC (POTOHA

OTtkpeiTHE U uccaeaoBanue GoTtodddekra.

7.1.2 Omeitet - A CroneroBa.  3aKkoHbI
dhoTodrddekra
YpaBHeHUE DOHHIITENHA st
7.1.3 doroaddekra. «KpacHas rpaHHIa»
dboTodrddekra
7.14 Hasnenue ceera. OnbiTel [1.H. JIeOenena
7.1.5 XUMUYECKOE IEUCTBUE CBETA

TexHuueckne yCTpOWCTBA: (OTOIIEMEHT,
7.16 ¢doromaTuuk, COJTHEYHasI Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbITEI
7.2.1 Pezepdopaa o uccnenoBaHuio CTPOCHUS

aToMa. HnaHeTapHa;I MOJCJIb aTOMa

ITocTynarsl bopa. N3nyyenune 51
HOIVIOIIEHNE  (OTOHOB IIpU  HEpexope
7.2.2 aToOMa C OJHOIO YpPOBHS DJHEPIUHM Ha
apyroii. Bunsl cnektpoB. CrieKTp ypoBHEH

OHCPIrur atroMa BOAOpOJaa

BomnnoBrle cBoucTBa vactull. BoJHBI e

bporins. KopnyckyinsipHO-BOJHOBOM
723 nyanu3M. Judpakuus dIEKTpOHOB Ha
KpHCTaIax
204 CrHoHTaHHOE W BBIHYXJECHHOE HU3IIyYEHUE.

YcTpoiicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5 TexHuueckue yCTpOMCTBA: CIEKTPaIbHbIN




aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

ITpaktuueckue  pabGotel.  Habmronenue

JIMHEYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroasl HaOMOACHHUS W PETUCTPALMH

QJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbITHE  PaAUOAKTUBHOCTH.  OMBITHI
Pezepdopna mo ompeneneHuio cocraBa
pamuoakTuBHOTO  m3mydeHus. CBoiicTBa
anb(a-, Oeta-, raMMa-u3inyueHus. BiusHue

PaaAnOaKTUBHOCTH HA JKUBBIC OPraHU3MBbI

7.3.3

OTkpplTUE  OPOTOHA U HEUTpOHA.
Hyxnonnas mopnens sijpa I'eiizenOepra —
WBanenko. 3apsan sinpa. MaccoBoe 4ucio

siapa. M3oTormbl

7.3.4

Anbda-pacna. DNEeKTPOHHBII u
TTO3UTPOHHBIN Oera-pacraj. lNamma-
U3ITy4ECHHE. 3aKoH pazvoaKTUBHOTO

pacrmaga

7.3.5

OHeprus CBS3M HYKJIOHOB B  sJIpe.

Snepusie cunbl. Jleekt Maccsl spa

7.3.6

HI[epHLIe pPCaKIunu. HCHGHI/IG n CHHTC3

saaep

7.3.7

SnepHsiii peaxrop. TepmosinepHbIi
cuHre3. [IpoGneMbl M  HEPCHEKTHBBI
ANEPHOM  DHEPreTHKH. JKOJOTHMYECKHE

ACIICKThI HI[CpHOfI SHCPTCTUKHA

7.3.8

OnemeHTapHple  yacTHlbl.  OTKpbITHE
II03UTPOHA. @dyH1TaMEHTaJIbHbIE

B3aHMOJICHCTBUS

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BwuibcoHa, sAnepHBI  peakTop,

aroMHas oomOa




7.3.10

[Ipaktrueckue pabotel. ccnemoBanue

TPEKOB YacCTUII (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. CosBesnmus, sSpKue

3Bé3IIBI, IIJIaHCTHI, UX BUAUMOC NBUKCHUC

8.2

Conueunas cucreMa. IlmaHeTsl 3€MHOM
TPYIIIbL. IImaneTsI-ruradThl u ux
CHyTHI/IKI/I, KapJII/IKOBHe IIJIAHCTHEI. Ma.HBIG

Tena COJTHEYHOM CHCTEMBI

8.3

Connue, d¢ortochepa u  armocdepa.

CotHeuHas aKTHBHOCTH

8.4

Wctounuk sneprun ConHua u 3B€371

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETHMOCTb, pajJuyc, TeMIlepaTypa,
170:¢ B3aHMOCBS3b. Hunarpamma
«CHEKTpabHBII  KJIACC — CBETHMOCTHY.
3BE3pl  TVIABHOW  IOCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIA

3BE3/] TTIABHOM IOCICA0BATECILHOCTH

8.6

##H#Par###BuyTpeHHee  CTpOoeHHe  3BE3IL.
CoBpemeHHBIE IIPEJCTaBIICHUS 0
poucxokaeHnn U sBomounu ConHua u

3BE3]1. DTaIbI )KU3HU 3BE3]T

8.7

Mineynsii  Ilyre — Hama ['anakrtuka.
CnupanbHas CTPYKTypa l"amakTukn,
pacmpeneneHue 3BE3J, rasa U IbUIM.
Ilonoxxeane wu gBmxkenwe CoaHIa B
lanaktuke. Ilnockas wu  cdepuueckas

noJICUCTEMBI I allaKTUKU

8.8

Tunel ramaktuk. PagmorajakThkn |

KBa3apbl. YEpHBIE ABIPHI B Apax raJakTUK

8.9

Bcenennas.  Pacmiupenue  BceeneHHOM.

3akoH Xa00ma. PasOeranme ragakTHK.




Bo3pact u pamuyc BcenenHoil, Tteopus
bonpmoro B3peiBa. Mogens  «ropsiden

Bcenennoii». PenukToBoe usinyyeHue

8.10

MacmrabHass ~ cTpykTypa  BceneHHnoii.
Meraranaktuka. Hepeménnsie npoGiiemsl

ACTPpOHOMUH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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