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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOrO0 YpPOBHSI Ha YpPOBHE CpeaHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUM U TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOHM 00pa3oBaTeIbHOM Mporpammel, mnpeacTaBieHHbXx B PI'OC
COO, a Takxke c yué€roM (enepanbHOU paboyeil MporpaMMbl BOCIUTAHUS U
KOHIICTIIMK TIpenoAaBanusl yuyeOHoro mnpeaMera «dDu3mka» B 00pa30BaTENIbHBIX
OpraHU3aUAX Poccuiickoi Oenepauuy, PEATU3YIOIINX OCHOBHBEIE
o0pa3oBaTeIbHBIC POTPAMMEI.

Copepxanue mporpaMmbl 1Mo (Qu3MKe HampaBieHO Ha (opmupoBaHUe
€CTECTBEHHO-HAYyYHOW KapTuHbl Mupa oOyvarommxcss 10-11 kiaccoB mnpu
oOydeHun ux ¢u3nke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESTEIHLHOCTHOTO
noaxona. [Iporpamma mo ¢usuke coorBerctByer TpeboBanusim GI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pPe3yibTaTaM
OoOy4eHHs, a TaKXKe€ YUYUTHIBAET HEOOXOAMMOCTb peah3allii MEXKIPEIMETHBIX
CBs3€l (PUBMKU C €CTeCTBEHHO-HAyYHBIMU YyYE€OHBIMH MpeaMeTramu. B Hel
OMPENICNAIOTCA OCHOBHBIC 1I€JIM M3Yy4YeHUs (PU3NKKM HA YPOBHE CPEIHEro OOIIEro
o0pa3zoBaHus, MJIAHUPYEMbIE PE3YyJbTAaThl OCBOCHUSI Kypca (PU3HMKHU: JIMYHOCTHBHIE,
METaInpeJAMETHBIC, MPeAMETHbIC (Ha 0a30BOM yPOBHE).

[Iporpamma no pusuke BKIIOYAET:

e ITAHUPYEMBIE PE3YJIBTAThl OCBOCHHSI Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJI€ TIPEIMETHBIE PE3yJIbTAThI MO roj1aM 00yUYeHHS;

e cojepkaHue yuyebHoro npeamera «Dusnka» mo rojgaM 00ydeHHUs .

du3nka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTyMHas B
KauyecTBE y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY
3HaHUI 00 okpysxkaromiemM Mupe. IIKoabHbIN Kypc QU3HKK — CUCTEMOOOPa3yIOIIHiA
JUTSl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SIBIICHHMM, HM3y4aeMbIX XHUMHEH, OHMOJIOTHEH,
¢usnueckorr reorpadueir u actpoHomuei. lcmonp3oBaHWE W AKTUBHOE
npuMeHeHHEe (U3MYECKUX 3HAHUM  OmpeenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTHMH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, TOJIyYEHHUsI HOBBIX MATEpHUAJIOB C 3aJaHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yuenne Qu3nkd BHOCUT OCHOBHOW BKJaJ B (POPMHPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MuUpa oOydaromuxcs, B (GOpMHUPOBaHUE YMEHUW MPUMEHSTh
HAYYHBII METO]I TO3HAHUSA NP BHITIOJHEHUN UMHU YU€OHBIX UCCIEAOBaHUM.

B ocHOBYy Kkypca ¢u3MKH I YpPOBHS CPEAHETO 0OIIero oOpa3oBaHMS
MOJIOXKEH PSAJ WJeH, KOTOphle MOXXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MOCTPOCHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW Kypc SIBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3/eioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (U3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (HU3UKH
o0beaMHEH BOKPYr (¢u3Mueckux Teopuid. Benymmm B Kypce sBIseTCA
(opMHUpOBaHUE NPEJICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MATE€pHH, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuszanus NOpeanojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMalIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢u3nkun ¢ pa3BuTHEM OOIIecTBa, a TaKkKe C  MHMPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoess npuxnaoumou  uanpasenennocmu. Kypc ¢dusukum nmpeamnosaraert
3HAKOMCTBO C IIHUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHMUECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss NOCPEACTBOM BBEIACHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJOTHM, a TaKke O0O0CYXKICHUS
po0JieM palOHAIBHOTO MPUPOIONOIB30BAHUS U DKOJIOTHYECKOM 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (PU3MKM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHusl ABISIOTCA (pu3mueckue Teopun (hopMUpOBaHHE MPEICTABICHUN O
CTPYKTYpPE MOCTPOCHUS (PU3NUECKOU TeOpUH, poiiu GyHIaAMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O IPUPOAE, TI'PAHHLAX
OPUMEHUMOCTH TEOPUHM, /JIs ONUCAaHUSA €CTECTBEHHO-HAYYHbIX SIBJICHUU U
IPOIIECCOB).

CHCTeMHO-AESATENBHOCTHBIN TOJIX0/I B Kypce (DU3UKHU peanu3yercs Npexie
BCEro 3a CYET OpPraHU3alU{ SKCHEPUMEHTAIBHOU AESATENBHOCTH OOYYarOIIHUXCH.
JUis  ©a3oBoro ypoBHS Kypca (HU3MKM — 3TO MCHOJb30BAHHE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B Mporpamme no (usuke oO0beIUHEHBbI B OOIIMH CHUCOK YUYEHHYECKUX
MPAKTUYECKUX PaboT. BrijeneHne B yka3aHHOM mepedyHe J1abopaTopHBIX padorT,
OPOBOJUMBIX JJIi  KOHTPOJS M  OLICHKH, OCYIIECTBIAETCS YYaCTHHUKAMU
o0pa3oBaTenpbHOTO TIpollecca HUCXOAd M3 OCOOEHHOCTEM IIIaHMpPOBAaHUSA U
ocHaimeHus kabunera Qusuku. Ilpu »dTomM obecrnieunBaeTcsi  OBJIAJICHUE
00y4arolMMHUCS YMEHUSMU TPOBOAUTH KOCBEHHBIE W3MEPEHUS, HCCIEAOBaHUS
3aBUCUMOCTEN (PU3MYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO IIPOBEPKE
NPEAIOKEHHBIX THIIOTES.

bonpiioe BHUMaHWE yAENAETCS PEUICHUI0 PAaCcYETHBIX W Ka4eCTBEHHBIX
3anay. IIpyu s3TOM JUIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCSA 3a/1a4d C SBHO
3a/laHHON (PU3NYECKOI MOJIEIbIO, TIO3BOJIAIOIINE IPUMEHSITh U3yUEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieia Kypca, TaK W HMHTCTPUPYS 3HAHUS W3
pa3HbIX pa3nienoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
0oOBsICHEHHE TPOTEeKaHUsl (U3MYECKUX SBICHUNA W TIPOIECCOB B OKpYXKarolien
XKU3HH, Tpelylolue BbIOOpa (QU3MUEeCKON Mojenu JUisi CUTyallMu MPaKTUKO-
OpHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PI'OC COO « wmarepuagbHO-
TEXHUYECKOMY OOECTICUeHHIO YydeOHOro mpolecca 0a3oBbIi ypOBEHb Kypca
(GU3UKHN HA YPOBHE CPEAHErO O0IIEro o0pa3oBaHus JOJDKEH U3y4aThCs B YCIOBUSAX
IpeIMETHOrO0 KaOuHeTa (U3MKKM WM B YCJIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBEHHO-Hay4YHOro Iukia. B kaOunere (u3uku AOMKHO OBITH
HEeoOXoMMoOe J1TabopaTopHOE OOOpYIOBaHME JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (PU3MKE YUYCHHUYECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
o0opy1oBaHUE.

JlemoHCTpaninoHHOe o0opyJoBaHuEe (opMHUpyeTcss B COOTBETCTBHUHM C
OPUHIIMIIOM MHHUMAJIBHOW  JOCTaTOYHOCTH H  OOECIEeYMBAET IMOCTAHOBKY
NIEPEUNCIICHHBIX B TMporpaMMe MO (HU3WKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJIEIOBAaHUS  HW3Y4YaeMbIX SBJICHUW M  MPOILIECCOB, OMIOUPUUECKHX U
byHIaMEHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHI.

JlabopaTtopHoe 00OpyJaOBaHUE [Jii YUYCHHUYECKUX MPaKTUUECKUX pabdboT
dbopMupyeTcsl B BUAE TEMaTHYCCKUX KOMIUICKTOB M OOECIIEUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydJarommxcs. TeMaThuyeckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAaHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUICKCHOM
WCIIOJTb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIC ITU(DPOBBIX JaOOpaTOPUH.

OCHOBHBIMHU LENIAMH U3Y4Y€HUS (PU3KUKHU B 001IeM 00pa30BaHUU SBJISFOTCSI:

o (opmupoBaHre wuHTEpeca M CTpEeMJICHUS OOYYAOMIMXCS K HAYYHOMY
W3YYCHHUIO TMPHUPOJBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
COCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOjie O3HAHUSA U (POpMUpOBaHUE
MCCJIEIOBATEIHCKOT'0 OTHOIIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHAaAMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue yMeHUN OOBSACHATH SABJICHHUSA C HUCIOJIB30BAHHEM
bu3HYeCcKNX 3HAHUN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHHE TpeACTaBICHUN O PONMM (PU3UKHU I PA3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHue ATUX 1eneld obecreunBaeTcsl peluieHueM CIEAYIONUX 3a/1ad B

nporecce n3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHETO O0IIeTo 00pa30BaHuUs



e TmpuoOpeTeHue  CUCTEeMbl  3HaHUM 00  oOmuXx buznuecKkux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHUsIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PU3WKY, BJIEKTPOJIMHAMHKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHWE YMEHHMI TPUMEHATH TCOPETUYCCKUE 3HAHUS IS
oOBbsicHeHUs (PU3MYECKUX SBICHUH B TNPUPOAEC W JJIS TNPUHATHUSA
MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOM )KU3HU;

e OCBOGHHE CMOCOOOB peHIeHHs] pa3IUYHbIX 3a7a4 C SBHO 3a/laHHOM
dusznyeckoil MOIENbI0, 3a/1ad, MOAPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3fanue (pu3nUecKoi MOJCIH, aJICKBaTHOM YCIOBHUSM 3aJ1a4H,

e TMOHWMaHUE (U3UYECKUX OCHOB U TPHUHITUIIOB JEUCTBHUSI TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOTYIO
cpeny,

e OBJAJICHHE METOJaMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHUS U TMPOBEACHUS
bu3MYeCKNX SKCIEPUMEHTOB, aHajdnW3a W HWHTEpIpeTanuu WHPOpMAaInH,
OIpeieJICHHsI TOCTOBEPHOCTH MOTYyUYEHHOTO PE3yIbTaTa,

e CO3JJaHUE YCIIOBUM JUJISl Pa3BUTHsI YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM J1EATETLHOCTH.

Ha wsyuenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obpaszoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 Jaca B Heemo), B
11 kmacce — 68 yacoB (2 yaca B HEJCIIO).

[Ipennaraempiii B mporpamme 1o ¢u3MKE TNepeueHb JabopaTOPHBIX U
MPAKTUYCCKAX padOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JeJacT BBIOOD
NIPOBENICHUS JTA0OPATOPHBIX PA0OT H OMBITOB C YYETOM HMHIWBHIYATbHBIX
O0COOCHHOCTEH 00yJarOIIUXCS.



COILEPKAHUE OBbYUEHUA
10 KJIACC

Pa3znen 1. ®u3uka u MeToAbl HAYYHOI'0 NO3HAHMA

®usuka — Hayka o mnpuponae. HayuHple METOABI NMO3HAHUS OKPYKAOLIETO
mupa. Poib JKCnepuMEeHTa M TEOpUM B IPOLECCE IO3HAHUS IMPUPOIBL.
DKCIIEpUMEHT B (PU3HUKE.

MopnenupoBanue (U3MYECKUX SIBICHUW M TpolieccoB. HayuHble THmoTes3bl.
dusnyueckre 3aKOHbI U TEOpPUH. ['paHMIIBI IPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponbs u mecto ¢usuku B (HOpMUPOBAHUN COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBble U 1UGPOBbIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKEHHS.
Cuctema otcuéra. Tpaekropusi.

[Tepememenue, CKOpPOCTh (CpemHssi CKOPOCTb, MI'HOBEHHAs CKOPOCTH) H
YCKOpEHHE MaTepuajbHOM TOUYKHM, MX MPOEKIMH Ha OCH CHUCTEMBbl KOOpJWHAT.
CroxeHune nepeMeIIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSMOJIMHEHHOE ABMXeHue. [ 'paduku
3aBUCUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, IyTH U TMepeMelIcHus
MaTepuaIbHOU TOYKU OT BPEMEHH.

CBoboaHOE mazieHue. Y CKOpeHue CBOOOTHOTO MaICHUSI.

KpuBonunennoe paBuxeHue. J[BMKEHHME  MaTrepualbHOW TOYKM IO
OKPYHOCTH C MOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEHHAS
ckopocTsk. [lepuon u yactora obpaienus. LlenTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre YCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE. CIUIOMETD,
JBI)KEHHUE CHAPSIO0B, LIEMTHbIE U PEMEHHBIC MTepeIayuu.

Llemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTIOCTpAlUsl KUMHEMATHUYECKUX XAPAKTEPUCTUK
JBUKECHHUS.

[IpeobpazoBanue NBUAKEHUM C HCTIOJIb30BAHUEM ITIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxkeHUs Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOTHOTO MaiCHHUS.

HanpaBneHnue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyeHne HEpaBHOMEPHOTO JABHXKEHHUS C LEJbIO ONPEICIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanre COOTHOLICHUS MEXAY IIyTAMH, I[POWUIEHHBIMUA TEIOM 3a
MIOCJIECIOBATENbHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHM INIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yueHue 1BUKEHUS LIAPUKA B BA3KOMN KUIKOCTH.

N3yuyenue nBuxeHus Tena, OpOIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyaumn  otHocutensHOCTH  [ammnes. Ilepeelii  3akoH  HproToHa.
NueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunuun cynepno3uuuu cui. Bropoii 3akon HeroToHa
IUI MaTEpUAIIbHON TOUKHU. Tpernii 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuina Ttskectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokos, ckoybxeHus, kadeHus). Cuia tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbKEHUS U cuiia TpeHus nokos. Koadduiment tpenusi.
Cuia conpoTUBIIEHUA NPU IBUKEHUHU TEJIA B )KUJIKOCTH WIIH rase.

[TocTymarensHOE U BpalaTeaIbHOE IBUKEHUE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpameHus. I[lnedo cunbl. YcnoBus
paBHOBECHS TBEPIAOIO TEIA.

TexHuyeckne yCTpoWcCTBA M NPAKTHUYECKOE IPUMEHEHUE: MOAIIMITHUKH,
JBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBiIeHUE HHEPIUA.

CpaBHeHHE Macc B3aUMOJIEHCTBYIOIINX TEIL.

Bropoii 3akon HeroTOHA.

N3mepenne cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeopMaIuu.

HesecomocTts. Bec Tena npu yCkOpEHHOM NOABEME U MAJEHUH.

CpaBHEeHUE CHIT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHU.

YcnoBus paBHOBECHUs TBEPAOTO Tella. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yuyenue nBmxeHns: Opycka 1Mo HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHUJI YNIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3uHOBOM 00pasiie, OT X Jaehopmariiu.

HUccnepoBanue yciaoBHM paBHOBECHS TBEPHAOTO TeJNa, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpaneHus 6 MexaHuke

Wmnynbe marepuaibHOW TOYKM (TEa), CHCTEMbl MaTepHUalbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criibl. MOIITHOCTE CHIIBL

Kunernueckass »Heprusi MarepuanbHOM TOYKW. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToreHumanbHas DHEPIuUsl. [ToreHumanbHas DHEPrus YIPYro
nedpopMupoBaHHON — mpykuHbl.  [loTeHumanbHas  SHeprus Tena  BOIU3U
MOBEPXHOCTH 3EMIIH.

[loreHunanbHplE W HENOTCHUHUAJIBHBIE  CHJIBI. CBsi3b  paboThI
HEMOTCHIUAIBHBIX CHJI C W3MEHEHUEM MEXAHUYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE. BOJOMET, KOMED,
MPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[lepexoa NOTEeHIMATLHON S3HEPTUU B KHHETUUECKYIO U 0OOpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yueHnne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsizu pabOThl CHUJIbI ¢ U3MEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IIPUMEpPE PACTSIKEHUS PE3UHOBOTO XKI'yTa.

Pa3nen 3. MoJsiekysipHasi pu3znka U TepMOJIMHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUHM M MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddy3us. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHSl YacTUL[ BeuiecTBa. MoJenu CTPOEHHsI Ta3oB, XHUAKOCTEW U
TBEPJIBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelieid. Macca u
pa3mepsl Moekys. KonnuectBo BemecTsa. [loctosHHas ABoraapo.

TermnoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanmpHoro raza. (OCHOBHOE  YpaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpHM HJEabHOrO rasza. AOCONIOTHas TeMIiiepaTypa Kak mepa
CpeoHEeW KWHETHMYECKOW JSHEPIHMM TEIUIOBOTO JBMXKEHHs dactull rasa. [llkama
temrieparyp KensBuna. ['a3oBbeie 3akoHBI. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [anerona. M3omnponeccsl B UACAIBHOM Ta3e C MOCTOSIHHBIM KOJMYE€CTBOM
BemecTBa. ['paduueckoe mpeacTaBIeHUE H3OMPOIECCOB. H30TEpPMA, H30X0pa,
nu3o0apa.

TexHuueckne YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE. TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITHl, JOKA3bIBAIOIIME JUCKPETHOE CTPOCHHME BemiecTBa, ¢ororpaduun
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnbiThl 110 UM PY3UHN )KUIAKOCTEH U Ta30B.

Monens GpOYHOBCKOTO JBUKEHUSI.

Mogens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIINAE CyLIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBUSI.

Mogaens, WUTIOCTpUpPYIOIIas TPUPOY AABIEHUS ra3a Ha CTEHKH COCyZa.

OnbIThl, WUIKOCTPUPYIOIIME YPABHEHHE COCTOSHUS MACATBHOIO Trasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

Onpenenenue Macchl BO3ayXa B KJIACCHOW KOMHATE€ HAa OCHOBE H3MEpPEHHIA
00bE€Ma KOMHATHI, JABJICHUS U TEMIIEpaTyphl BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMEeTpPaMU COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuKu

TepmonnHamuyeckas cucrteMa. BHYTpeHHSS dHEpPrus TEpPMOAMHAMUYECKOU
CHUCTEMBI U cIocO0bI €€ n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOrO  HWJEalbHOrO0  Ta3a.  Buael  Tensonepenayu:
TEIUIONPOBOJIHOCTh, KOHBEKIMS, U3Iy4YeHUE. Y IelIbHas TEIUIOEMKOCTh BEIIECTBA.
KonunuecTBo TemnoTsl npu Teronepeaaye.

[lonsitue 06 aauabatHoM mporecce. I[lepBbiii 3aKOH TEPMOJMHAMUKHU.
[IpumeneHnre mepBOro 3akoHa TEPMOJMHAMUKH K u3ompolieccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh POIIECCOB B MPUPOJIE.

TennoBple  MammHbl.  [IpuHUKNBL  AEUCTBHUA ~ TEIUIOBBIX  MAILHH.
[IpeoOpazoBanus SHEPruM B TEIUIOBBIX MammuHax. KoaddumueHnt moae3noro
nericTBus TemoBold MamwmHbl. [{ukn KapHo u ero ko3pduumeHT I0Ie3HOro
JNEeNUCTBUS. DKOJIOTHYECKUE TPOOIEeMbl TEMII0IHEPTETUKHU.



TexHuueckue yCTpOMCTBA U MPAKTUYECKOE TMPUMEHEHUE. JIBUTATElIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHIAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW SHEpPruu Tela MNpPU COBEPIICHUU PaOOThI: BBLIET
npoOKu U3 OYTBUIKM TMOJI JEMCTBHEM CXKAaTOro BO3JlyXa, HarpeBaHue sdupa B
JaTyHHOH TPyOKe MmyTéM TpeHus (BHICOICMOHCTPAIIHS).

N3meneHne BHyTpeHHEH sHepruun (TeMiiepaTypsl) Tella Py TeIuIonepeaade.

OneIT 1O aauabaTHOMYy pACHIMPEHHI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

HN3mepenue yaenbHOU TEITOEMKOCTH.

Tema 3. Azpezamnvie cocmoanus eeugecmea. Pazosvie nepexoont

ITapooOpa3oBanre 1 KoHJeHcarus. Vcrmapenne u kureHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAsA BJIAXHOCTh BO3Ayxa. HachelmeHHbI map. YjaenbHas TeIUIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhbl KUIIEHUS OT AaBJICHHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaymoB. JKuakue kpucramisl. CoBpeMeHHble Marepuainbl. [lmaBienue u
KpUCTaJIM3aIus. Y aeiapHas Temiora miaBienus. Cyonumanus.

VYpaBHeHue TeroBoro danaHca.

TexHu4yeckre YCTpPOMCTBA W NPAKTHUYECKOE MPUMEHEHUE. TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYUYECHHS! COBPEMEHHBIX MaTepHaloB, B
TOM YHCJI€ HAHOMATEPHUAJTIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu noHMKEHHOM J1aBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust U MaBJIeHUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJLIOB.

Yuenuueckuii skcnepumenm, 1abopamopnsie pabomaol

N3MepeHne OTHOCUTENBHON BIIaXKHOCTH BO3yXa.

Pa3nen 4. JaekTpoanHamMuka
Tema 1. Inexmpocmamuxa
OnekTpu3auust Ten. OJEeKTpuyYecKuil 3apsia. JlBa Buaa SIEKTPUYECKUX
3apsiioB. [IpOBOMHUKHM, TUANEKTPUKU W TOJTYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil snekTpuuecKkuil 3aps.
Onektpuueckoe rmojne. Hanpsok€HHOCTh  AnekTpuueckoro mods.  [IpuHiun



CYINEPIO3UIAMN DJICKTPUUECKUX ToyieH. JIMHUKU HanpsiKEHHOCTH JJIEKTPUUECKOTO
TOJISI.

PaGora cunm  anekrpocrarmueckoro  moisa.  [lorenmuman.  PasHocTh
MOTECHIMANOB. [IpOBONHMKM W [OUANEKTPUKKA B BJIEKTPOCTATUYECKOM MOJIE.
JvsnekTpuueckas NpOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh IIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHEHCATopa.

TexHuuecKknue yCTpPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE. SIEKTPOCKOI,
AJIEKTPOMETP, DJICKTPOCTAaTHYECKAs 3allluTa, 3a3eMJICHUE DJIEKTPONpPUOOPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anIapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLIMI IEVCTBUS JIEKTPOMETPA.

B3auMopelicTBre HARIEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUYECKOM TIOJIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAAH
IJIACTHH, PACCTOSAHUS MEXAY HUMH U AUAIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOTO KOHIAEHCATOPA.

Vuenuueckuii sxcnepumenm, rabopamoptuvie pabomuol

N3mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosnnstii 3nekmpuveckuii mok. Toxu ¢ paznuuHvlix cpeoax

DIJIEKTPUYECKAN TOK. YCIOBHUS CYIIECTBOBAaHUS JJIEKTPUUYECKOTO TOKA.
Hcrtounuku Toka. Cuia Toka. [IoCTOSTHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 yyacTka LeTu.

DIEKTPUUECKOE COMPOTUBICHUE. YJEIbHOE COMPOTHUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapalIeNbHOE, CMENIAHHOE COCTMHEHNE TPOBOJHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomHOCTb
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABIXKYIIAS] CHJIA U BHYTPEHHEE CONPOTUBIICHUE HMCTOYHUKA TOKA.
3akon OMa Jis oJIHOM (3aMKHYTOM) 3JIeKTprUUecKoi 1ienu. KopoTkoe 3aMbIKaHuE.

OJIEKTpOHHAas  MPOBOAUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAIIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA IJEKTPOHHBIX ITYYKOB.

[TonmynpoBOHUKH. CoOcTBeHHas u puMecHas MIPOBOJIUMOCTH
noynpoBoAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTpUYECKU TOK B pacTBopax M  paciulaBax  3JIEKTPOJIMTOB.
DIIEKTPOJIUTHYECKAS] JUCCOLMALIUS. DIECKTPOIIU3.



DOnexkTpudeckuid Tok B razax. CamMoCTOSTENbHBIA M HECAMOCTOSATEIbHBIH
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpoWcTBA M MPAKTUUYECKOE MPHUMEHEHUE. aMIIEPMETP,
BOJITMETP, PEOCTaT, HCTOYHHKM TOKA, 3JIEKTPOHArpeBaTelbHbIE MNPHOOPHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBII JUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TMOJ, TaTbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS MIIMHIAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IM MTOMEPEYHOT0 CEUEHHS U MaTepuaa.

CMelaHHOE COeIMHEHHE TPOBOIHUKOB.

[IpssmMoe wu3MepeHue >IEKTpOABMKYIIEeH cuiabl. KopoTkoe 3ambIKaHuE
raJIbBAaHUYECKOT 0 3JIEMEHTA U OI[EHKAa BHYTPEHHET O COMPOTUBIICHUSI.

3aBUCUMOCTH CONPOTHUBIICHUS] METAJIOB OT TEMITEPATyPHI.

[TpoBOAUMOCTB 3JEKTPOIUTOB.

NckpoBoit paspsa M IPpOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyeHnue cMenaHHoro COeJMHEHUsT PE3UCTOPOB.

N3mepenne 37eKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHEIO
COMPOTHUBJICHUSI.

Habmronenue amexrpoinusa.

MexknpeaMeTHbIe CBSA3H

Nzyuenne xypca ¢usuku 6azoBoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEeMaTHKH,
OHMOI0THH, XUMHH, TeoTpadun U TEXHOJIOTHH.

Meowxcnpeomemnvle nousimusi, CBA3aHHBIE C MU3yYEHHUEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, runores3a, (pU3mMyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa:. pelieHWe CUCTEMBbl ypaBHEHWH, JWHEWHas (QyHKIHS,
napa0ouna, runep0osia, Ux rpa)uku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMHU HA OCU KOOPJIUHAT, CI0KEHHUE BEKTOPOB.

buonoecusn: mexannyeckoe NBIKEHHE B KUBOW mpupojae, nuddysus, ocmoc,
TETJIOOOMEH KHMBBIX OPTaHU3MOB (BHIBI TEILIONEPEIadyH, TEIUIOBOS PAaBHOBECHE),
ANIEKTPUUECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, XKUIKOCTEH U



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTUYECKAS JIUCCOLMALINS,
rajibBaHHKA.

T'eoepagus’ BNaxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JIBUKEHUN C HUCIOIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEHUS] B TEXHUKE, NOAIIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOIOMET M JpPyrue), IBUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, ObBITOBOIM XOJOAMJIBHUK, KOHAUITMOHED, TEXHOIOTHUN
MOJIy4eHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, JJICKTPOCTAaTHUECKas 3allluTa, 3a3eMJICHHE JJIEKTPONpPUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AIIEKTPOHATrPEBATEIIbHBIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC IPUOOPHI, TAThBAHUKA.

11 KJIACC

Pazjnen 4. djaekTpoanHaMuKa

Tema 3. Maznummnoe noJie. I1eKMPOMAZHUMHAA UHOYKUUA

IlocTossHHBIE  MaruuThl.  B3aumMoaencTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAYKUMM. [IpuHIMD cynepro3uuuu
MArHUTHBIX MOJied. JIMHMM MarHuTHOM WHAYKUMU. KapTuHa JIMHWKM MarHUTHOU
WH]IYKIUHU T0JIS HOCTOSIHHBIX MAarHUTOB.

MarautHoe T10Ji€ TPOBOJHMKA C TOKOM. KapThHa IJMHMH HWHIYKUIHAH
MAarHUTHOTO TIOJS JUIMHHOTO MPSAMOIO IMPOBOJHHUKA M 3aMKHYTOI'O KOJBIIEBOTO
MPOBOJIHUKA, KATYIIKU ¢ TOKOM. OnbIT Jpcrena. BzanmoaelicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE.

Cuua Jlopenua, e€ Molynb U HanpaBieHue. [IBUKEeHHNE 3apsyKeHHON YaCTUIIbI
B OJTHOPOJIHOM MarHuTHOM mone. Pabota cubl Jlopenta.

SIBneHne DJIEKTpOMAarHUTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHWTHOM
WHIYKIUMU. OJIEKTPOABIKYIIAS CWJIA HHAYKUUHW. 3aKOH JJIEKTPOMAarHUTHOU
nHayknuu dapajes.

BuxpeBoe asnexktpuueckoe Tmoje. OIEKTPOABWKYIIAsd CWUJIA WHAYKIWA B
MIPOBOJIHUKE, IBUKYIIEMCS TOCTYIATEIBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTH.  SIBJIGHME CAMOMHIYKIMU. OJIEKTPOABIOKYIIAs  CuUja
CaMOMHAYKIIUH.

DHEprusi MArHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnuecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE. TMOCTOSHHbBIE
MAarHiThl, 3JEKTPOMArHUTHI, 3JICKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUII, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOIO ITyYKa MATHUTHBIM I1OJIEM.

JInHMY MHIYKIIMM MarHATHOT'O TTOJIS.

B3aumopenicrere 1ByX IpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI SJIEKTPOJIUTA.

SIBneHHE DIIEKTPOMAarHUTHOW HHAYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIKYLIEH CHIIBI MHAYKIMH OT CKOPOCTHM WU3MEHEHHSI
MarHUTHOT'O ITOTOKA.

SIBiIeHME CAaMOMHIYKIIU Y.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyeHnrne MarHuTHOTO MOJIs KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUs MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanne siBIEHUS 3JIEKTPOMarHUTHOM UHAYKLINH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle Ko1e0anus

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUS.
INapmonunyeckue kosnebanus. Ilepumonm, wactora, amrumryaa u (aza KoieOaHUM.
[IpyXuHHBIN MasTHUK. MaTreMaTUYeCKU MAsTHUK. YPaBHEHHUE TapMOHUYECKHUX
kosneOanuid. [IpeBpaliieHre HEpPrun Mpu rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJEOaHUS B
UJCAIbHOM KOJIEOATETbHOM KOHTYpe. AHAJOrusi MEXAY MEXaHUYECKUMHU U
ANIEKTPOMAarHUTHBIMU KoJiebaHusiMu. @Popmyna TomcoHa. 3akoH CcOXpaHEHUs
SHEPTUU B UJICaTLHOM KOJIe0aTeIbHOM KOHTYPE.

[IpeacraBnenne o 3aTyxaronmx KojeOaHUSIX. BBIHYK/IEHHbIE MEXaHUYECKUE
koneOanws. PezoHanc. BeHYXIeHHBIC SJIEKTPOMArHUTHBIC KOJICOaHMsI.

[lepemennblii  TOK. CHHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE W JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKESHHUS.

Tpanchopmarop. I[IpousBoacTBo, nepegaya U MoTpedICHUE FIECKTPUUECKOM
SHEPruM. IJKOJIOTUUECKUE PUCKHU TPU MPOU3BOJICTBE 3JIEKTpodHepruu. KymbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUH B TIOBCEIHEBHOM KU3HMU.

TexHnueckne yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE. BJICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0O TOKA, JIMHUHU JJIEKTPOIIEpeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KoOJeOATENbHON CUCTeMbI (NMPY)KUHHBIA WIN
MaTeMaTUYECKUN MasTHUK).



Hab6nronenue 3aTyxammux KoiaeOaHui.

HccnenoBanne CBONWCTB BBIHYKJICHHBIX KOJICOAHUM.

HaGnronenue pezonanca.

CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS.

OcumutorpaMMsbl (3aBUCMOCTH CHJIBI TOKA U HANPSOHKCHUST OT BPEMEHH) JIJIsI
AJIEKTPOMArHUTHBIX KOJIEOaHUI.

Pe3oHanc mnpu MOCIENOBAaTEIbHOM COEIMHEHHHM PE3UCTOpa, KaTyIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb IMHUY JIEKTPOIIEPEAAYH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEpUOJia MaJbIX KojeOaHUIl rpy3a Ha HUTH OT
JUIMHBI HUTH ¥ Macchl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAOBATEIBHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHble 60IHb

Mexannueckue BOJHBI, yCinoBUs pacnpoctpaHeHus. llepumon. Cxopoctb
pacupocTpaHeHuss M JUIMHA BOJHBL [lomepedHble M MPOJOJIBHBIE  BOJIHBL
WuTepdepenuus u qudpakuns MEXaHHIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3IyYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrauus BektopoB E, B, V B anexkrpomaruutHoil BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH. OTpakK€HHE, MpeNoMIICHHE, Mojspu3anus, audpakuus,
uHTeppepeHuns. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[Ilkana 3neKTpOMarHUTHBIX BOJH. [IpuMeHeHHEe 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMITBI paguOCBA3H U TeNeBUAEHU. Pagnonokanys.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIE Cpebl.

TexHuueckre yCTpOCTBA U MPAKTHUECKOE NPUMEHEHHE. MY3bIKaJbHbIE
MHCTPYMEHTHI, YIbTPAa3BYKOBas [IWAarHOCTHKAa B TEXHMKE W MEAMIIMHE, pazap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpOCTPAHEHUE MMONEPEYHBIX U MPOJIOJIBHBIX BOJIH.

KoneOmromeecs Teno Kak HCTOUHUK 3BYKA.

Habmoienue oTpaskeHus: U MPEIOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nnatepdepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGntonenne cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW H
4acTOTOM KOJIeOaHU.



UccnenoBanne  CBOWMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTPaKEHHUE,
pesioMIIeHUE, Mosipu3anus, Tudpakiys, UHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckass onruka. [IpsMonvHENHOE pPacHpOCTpaHEHUWE CBETAa B
oaHOpoAHOU cpene. JIyu cBera. ToUeUHBbIM UCTOYHUK CBETA.

OTtpaxkenne cBeTa. 3aKoHbI oTpaxkeHus: cBeTa. [locTpoeHue n3oOpaxkeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN OKa3aTesb
npenomieHus. IlonHoe BHyTpeHHee orTpakeHue. IIpenenbHbI yroijl IOJHOIO
BHYTPEHHETO OTPaXKEHUS.

Jluctiepcus cBeta. CIIOXKHBIN cocTaB Oeoro ceera. Lser.

CobOuparomine W pacceuBaronie JuH3bl. ToHkas suH3a. DokycHoe
paccTosiHME W ONTHYECKas cuja TOHKOM nuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaroluX JMH3aX. Dopmylia TOHKOW JUH3BI. Y BelUYEHUE,
JABAEMOE JINH30U.

[Ipenesnbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepeniuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMOIEHUS MaKCMMYMOB M MHUHMMYMOB B HHTEpGEpEHIIMOHHOU
KapTHUHE OT JBYX CUH(]A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [dudpakuvoHHas pemeéTka. YcloBUe HaOI0AeHUs
[JIABHBIX ~MaKCUMyMOB TIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonapuszanus cBera.

TexHnuecknue yCTpOWCTBA M TMPAKTHUYECKOE IPUMEHEHHUE. OYKH, JIYIa,
doroanmnapaT, NPOEKIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jemoncmpayuu

[IpsMonuHeEWHOE pacIpOCTPaHEHUE, OTPAKEHUE M TPEIIOMIICHHE CBETA.
OnTuyeckue npudopkI.

[TostHOE BHYTpEHHEE OTpakeHue. Moaenb CBETOBOA.

HccnenoBanne cBOMCTB M300paKEHUI B JTMH3AX.

Mopenu MuKpocKomna, TEJIECKOIa.

Habmronenue narepdepeHnm crera.

Habmronenune nudpakmuu cBera.

Habnronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOUIBIO IPHU3MBI.

[Tomyuyenue cnexkTpa ¢ MOMOIIBIO AUGPAKIIUOHHON PEIIETKH.

Ha6nronenue nonspuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl



N3mepenue nokaszarens NpesioMIICHUs CTEKJIA.
HccnenoBanne cBOMCTB M300paykKeHUH B JTUH3AX.
HaGnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI clieNUAJBLHON TEOPUU OTHOCHUTEIbHOCTH
['paHunel NPUMEHMMOCTH  KJIACCHYECKOM  MEXaHUKH. [Toctynarsl
CIIECIMATIbHOM TEOPUM OTHOCHUTEIBHOCTH. HWHBAPUAHTHOCTH MOAYJSI CKOPOCTH
CBETa B BaKyyMe€, IPUHILIMI OTHOCUTEJIbHOCTH DUHIITEHHA.
OTHOCUTEIBLHOCTh OJITHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKpAIIICHUE
JUTAHBI.
DHEPrusi U UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b MacCHI C BHCpFHGﬁ U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HJaCTUIIBI. SHCpFI/I}I
ITOKO4I.

Pasznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6aHmMoBOU ONMUKU

®oronsl. opmyna [1nanka cBsizu 3Hepruu (OTOHA C €ro YaCTOTOM. DHEPrus
U UMITyJbC (HOTOHA.

OtkpeiTue u uccienoBanue Gororddexra. OnbiTel A. I'. CtoneroBa. 3aKOHBI
dorosddexra. YpaBuenue DuHmreitHa st poToddpdexra. «KpacHas rpaHuna»
dotordpdexra.

JlaBnenue ceera. OnwiThl I1. H. JleGenena.

XHWMHUYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpONCTBA M MPAKTHYECKOE NPUMEHEHHE. (HOTOIIEMEHT,
(oromaTumk, conHeuHas 6arapesi, CBETOANO,.

Jlemoncmpayuu

®orord(dHeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Nccnenosanue 3akoHOB BHELIHETO GoTorddexTa.

CBeToauo.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pe3epdopaa mo paccessHUIO o -4acTHL.
IInanerapnass moxens aroma. llocrynatel bopa. M3iydeHue W DOriomieHue
(GOTOHOB TpW Tepexojie aToMa C OJHOTO YPOBHS SHEPrHHM Ha Jpyroi. Bumsl
cnekTpoB. CHEKTp ypOBHEW 3HEPTUH aTOMa BOJOPO/IA.

BosHoBBIE cBOMicTBa yacTull. Bonnel ne bpoinsa. KoprnyckynspHo-BoaHOBOM
IyaJIu3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYEHUE.

TexHu4ecKkne YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE. CIEKTPAIbHBIN
aHanu3 (CIeKTPOCKOIT), Jia3ep, KBAHTOBBIH KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue nuHeRyaThIX CIEKTPOB U3ITYUYEHUS.

Jlazep.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomol

HaGnronenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe s0po

DKCNEPUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paguoaktTuBHOCTH.  OmnbiThl  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, TramMma-u3ITydeHUs.
BnusiHne paanoakTUBHOCTH HA KUBBIE OPTaHU3MBbI.

OTtkpeiTHE TIpOTOHAa W HeuWTpoHa. HykionHnas monens snpa I'eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio siapa. M30Tonsl.

Anwsda-pacnaa. ODIEKTPOHHBIM ¥ TO3UTPOHHBIA OeTa-pacman. [amma-
U3JIydeHue. 3aKOH PaJuO0aKTUBHOIO pacIaa.

DHeprus CBsI3U HYKJIOHOB B siipe. SnepHbie cunbl. JledekT maccel aapa.

Anepusbie peakuuu. JleneHue u CUHTE3 IEP.

Anepnsiit peaktop. Tepmosinepubiii cunTe3. I[IpoOnembl U TMEPCHEKTUBHI
SIICPHOM IHEPrETUKU. DKOJIOTMUECKUE ACTIEKTHI SIAEPHON IHEPTETUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.

MeTto1b1 HAOJIIOACHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

@yH/1aMeHTaJbHbIE B3aUMOJEHCTBHS. ENMMHCTBO (hpr3nMuecKoil KapTUHBI MUpA.

TexHuueckne yCcTpoONCTBA M MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHbliii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTUrK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl

HccnenoBanue TpekoB YacTuil (1o roToBbIM GoTorpadusm).

Pa3nen 8. JjieMeHTBI aCTPOHOMMH M ACTPOPU3MKH

Oraribl pa3BUTHs aCTPOHOMUH. [TpUKIaaHOE U MUPOBO33PEHUECKOE 3HAUECHUE
ACTPOHOMMH.

Bun 3Bé3nnoro nHeba. Co3Be3qusi, sSipKUe 3BE3NBI, IUIAHETHI, UX BUIAUMOE
IBHKCHHUE.

ConneyHas cucrema.

Connue. Connewynass akTUBHOCTb. lcrounumk sHeprum CosHIA W 3BE3N.
3BE3bI, UX OCHOBHBIE XAPAKTEPUCTHUKU. JlMarpamMma «CIEKTpalbHBIM KIacc —
CBETUMOCTB». 3BE31bl TJABHOM ITOCIEN0BATENIBHOCTH. 3aBHCHUMOCTh <«Macca —
CBETUMOCTB» I 3BE3J TJIABHOM IIOCIIENOBATENBHOCTH. BHyTpeHHee cTpoeHue



3B€371. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUM U 3BotonMU CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3I.

Muneunbiii Ilyte — Hama T'amaktuka. Ilomokenue u aBwxkeHue CosiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktvky n kBasapsl. UEpHBIE ABIPHI B Aapax
rajaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajgakTuk.
Teopust bonpmoro B3peiBa. PennkToBoe n3nydeHue.

MacirabHast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnnlie nmpobsieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

Habmroneruss HeBOOPYKEHHBIM TJIa30M C HCIOJB30BAHUEM KOMITHIOTEPHBIX
MPUIOKEHUIN JJIsI ONpe/IelIeHUs MOJI0KEHN HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31sa CeBEpHOIO MOJIyLIApUS U SIPKUE 3BE3bI.

Habmronenus B reneckon Jlynsl, mianer, Mueanoro Ilytu.

O6o0maromee MOBTOPEHUE

Ponr Qusuku W acTpoHOMUM B DIKOHOMHUYECKOM, TEXHOJIOTUUYECKOIA,
COITMAIBHOM M ATUYECKOU cepax AesTeTbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKHU
U aCTPOHOMHUHU B COBPEMEHHON HAYyYHOUH KapTHHE MHUPA, POJb GU3HUUECKON TEOpUHU
B (opMupoBaHMM TPEICTABICHUN O (PUINUECKON KapTUHE MHPA, MECTO
bu3uYeCKON KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJCTABICHUMN O PUPOJIE.

MexknpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyuiecTBisercs ¢
Y4ETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBA3CM C KypcamMM MaTE€MaTHKH,
OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJOTHH.

Mescnpeomemuvie nonsmus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYYHOIO
NO3HAHUS. SIBJICHUE, HAy4HbIH (akT, rumore3a, (U3MYecKas BEIMYHMHA, 3aKOH,
Teopusi, HAOJIIO/IEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPEHUE.

Mamemamuka. peumieHUEe CUCTEMbl YPAaBHEHMM, TPUTOHOMETPUYECKHUE
(GyHKIIUU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPBI M MX IMPOCKIWH HA OCU KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMH, NPU3HAKK TOA00MS TPEyroJbHHUKOB,
orpeiesIieHUe TUIOMIAIU TIIIOCKUX (Uryp u oobéma Tell.

buonocus: »nekTpuyeckue SBICHUS B KUBOM MpPUPOJE, KoOJieOATENbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIEC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOJE, IEUCTBUE
paauayy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KPUCTAJIMYECKAST CTPYKTYypa TBEPIABIX
TEJ, MEXaHW3Mbl OOpa3oBaHUS KPUCTAIMYSCKOM PEIIETKH, CHEKTPAIbHBIA
aHalu3.



l'eocpagpusi: MarHuTHBIE TIOJIFOCA 3€MJIM, 3alleKd MArHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MTPECKa3aHUE 3eMJIICTPSICCHHI.

Texnonocus. JNVHWUM DBJIEKTpONEpenady, TEHEPATOpP MNEPEMEHHOIO0 TOKa,
3JIEKTPOJABUIATENlb, MHAYKIMOHHASA II€4b, pPajaap, pPagUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TtenedoH, CBY-meub, MPOEKIIMOHHBIN anmapaT, BOJOKOHHAs OINTHKA,
coJiHeyHas 6arapes.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

OcBoenne yudeOHOro mpenmera «Dus3mka» Ha ypOBHE CpEAHETO OOIIETro
obpa3zoBanus (0a30BBI YPOBEHb) JOJDKHO OOECIEUYMTHh JOCTHIKCHHE CIICTYHOIINX
JMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEbHBIX PE3yIbTaTOB.

JIMHHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Pe3yNabTaThl OCBOEHUS Y4eOHOTro npeaMera «Pu3nka» JT0IKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJACTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3HMIMENH JHUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHUX  YOEXJECHMH, COOTBETCTBYIOIIMX
TPaJUIUOHHBIM IEHHOCTSM POCCUHCKOrO OOILIECTBA, PaCUIMPEHUE KUIHEHHOTO
OTbITa W OMNBITA JIEATEIHHOCTH B MPOIECCE peaM3allid OCHOBHBIX HAIPaBICHUN
BOCTIUTATENBHOMN JAEATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIUTAHUS:

c(OpMUPOBAHHOCTH IPAKJAHCKOM MO3ULIKMK 00YyYarolIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIECTBA;

NPUHATAE  TPAJAULMOHHBIX  OOIICUETOBEYECKUX TYMAHUCTHUECKUX U
JE€MOKpPAaTUUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX TIPa)KTAHCKOTO
o0I1IecTBa, y4acTBOBaTh B CAMOYMPABICHUH B 00pa30BaTeIbHON OpraHU3aIiiy;

YMEHHE B3aMMO/ICHCTBOBATh C COIMATLHBIMA HHCTUTYTaMU B COOTBETCTBUH C
uX QyHKUMSMU U HA3HAYECHUEM;

TOTOBHOCTh K TYMaHUTAPHOMN M BOJIOHTEPCKON AEATEIHbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(OpMUPOBAHHOCTH poccuiickoi IpaXk/1aHCKOMN UJIEHTUYHOCTH,
NaTpuOTU3Ma,;

[IEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM
pOCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBEICHUS,

CIIOCOOHOCTh OILIGHHWBATh CHUTYallMI0 W MPHUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIe B
JESITEIbHOCTH YYEHOTO;

OCO3HAHUE JINYHOT'O BKJIAJa B IOCTPOECHUE YCTOMYMBOTO OyayLIero;

4) 3¢TeTHYECKOr0 BOCTIMTAHUSA

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIOYas ICTETUKY HAyUYHOTO TBOPYECTBA,
HpUCyIero (pu3nueckoi HayKe;



5) TpyA0BOr0 BOCIIUTAHUSI:

UHTEPEC K pa3InyHbIM cepaMm npodecCuoHANbHONU IesSTEIHbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP
Oynymieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC JKM3HEHHbBIEC MJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(bU3HKY HA TPOTSKEHUU BCEH KU3HH;

6) 3K0JIOrHYeCKOr0 BOCITUTAHUSI

c(hOpMUPOBAHHOCTb SKOJIOTMYECKOM KYJIbTYPhl, OCO3HAHUE TIJI00AIBLHOIO
XapakTepa IKOJOTHUECKUX MPobIIeM;

IJIAHUPOBAHUE U OCYILECTBIICHHUE JICUCTBUU B OKPYKAKOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMUYMBOIO Pa3BUTHUS YEJIOBEYECTBA,

pacuIMpeHue OmbITa JEATETbHOCTH HKOJOTMYECKON HalpaBlIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MUKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH,

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EATEIbHOCTH, TOTOBHOCTh B IIPOILIECCE
u3ydeHus:  (QU3MKKA ~ OCYHIECTBISATH  MPOEKTHYID M HCCIEAOBATENIbCKYIO
NEeATEeNIbHOCTh UHAUBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHBbIe YHHUBEPCATbHbIE YUeOHbIE AeliCTBHUS
Ba3oBble Jornyeckue NeiicTBUA:
CaMOCTOSATEILHO  (OPMYJIMPOBAaTH W aKTyalM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENEeNATh I[N JEATEIbHOCTH, 3aJiaBaTh IapaMeTpbl M KPUTCPUU HX
IOCTUKEHUA
BBISIBJISITh  3aKOHOMEPHOCTH M TNPOTHBOPEYUS B  pacCMaTpPUBAaEMBIX
(bU3UYECKHUX SIBICHUSX,
pa3palatrbiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ YYETOM aHajau3a HMMEHOIINUXCS
MaTepUAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICITCIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
1IEJISIM, OLICHUBATh PUCKH MOCICACTBUM ACSITCIBHOCTH,
KOOPJAMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBHUSX  pPeajbHOrO,
BUPTYaJIbHOI'O ¥ KOMOMHHPOBAHHOT'O B3aHMO/ICHCTBHS,
pa3BUBaTh KPEATHBHOE MBIILJICHUE IIPH PEIICHUH KM3HEHHBIX ITPOOJIEM.
Ba3oBble ncciieoBaTeIbCKHE AeiiCTBUA .
BJaJICTh HAyYHOH TEPMHHOJIOTMEH, KIIOYEBHIMH IMOHSATHUSAMH W METOJaMH
(bU3MYECKOI HAYKU;



BJIa/ICTh HaBBIKAMHU y4eOHO-HMCCIICA0BATEIIBCKON U MMPOCKTHOM JIEATEILHOCTH
B 00JlacTH (PM3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOUCKY
METOJOB PEIICHUs 3a7ad (PU3NUYECKOro COACP)KAHMS, NMPUMEHEHHUIO Pa3IUIHBIX
METO0B MO3HAHHS,

BJIQJCTh BHWJIAMH JCATEIBHOCTH II0 TIIOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIIpETaIllid, TPeoOpa3OBaHUIO M MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIUsIX, B TOM YHCJIC TIPU CO3/IaHUU YIEOHBIX MMPOCKTOB B 00J1aCTH (DU3HKY;

BBISIBIISITh TIPUIMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ pelIeHWs, HaXOAUTh apTyMEHTHI IS J0Ka3aTelbCTBa
CBOHMX yTBEPKICHUH, 3a/1aBaTh MMapaMeTPhbl U KPUTEPUHU PEIICHUS;

aHAJIM3UPOBATh IIOJYYCHHBIE B XOJI€ pCEIICHHS 3aJa4dl PE3YJIbTaTHI,
KPUTHYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBUSX;

CTaBUTh W (OpMyIHMpOBaTh COOCTBEHHBIC 3aJlayd B 00pa3oBaTEIIbLHOMN
JESITETHHOCTH, B TOM YHCIIC TIPU U3yUYeHUU (PU3UKH;

JaBaTh OICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH MTPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTh 3HAaHWA 10 (QU3MKE B MPaKTHYECKYI0 00JIacTh
KU3HENEATEILHOCTH,

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUEOHBIX MTPEAMETOB;

BBIJIBUTATh HOBBIC UJCH, TPEJIaraTh OPUTHHAIBHBIC ITOX0IbI U PEIICHIS;

CTaBUTb MPOOJIEMBI U 3a/1a4UH, JOITYCKAIOIINE aJIbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanueii:

BJIAJICTh HAaBBIKAMU TOJyYeHUS WHMOpMAIUU (PU3HUECKOTO COACP)KaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIICCTBISITH IOWCK, aHajIu3,
CUCTEMATHU3AIMI0 M HWHTEPIPETAni0 WHOOPMAIMK Pa3IMYHBIX BHJAOB U (GopM
IpeACTaBICHHUS,

OIICHUBATh JOCTOBEPHOCTHh MH(POPMAIIHH;

UCIIONIb30BaTh  CPEACTBA  HWH(MOPMAIIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEUICHUU KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3allMOHHBIX
3a7a9 ¢ COOJIOJICHHEM TpeOOBaHUN OSProOHOMUKH, TEXHUKH OC30IIaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHs, TMPaBOBBIX W OTUYECKUX HOPM, HOPM
uH(popMaIMoOHHOM 0€30MacHOCTH;

co3daBaTh TEKCTHI (PU3MUYECKOIO COACP)KAHUS B Pa3IUYHBIX (Gopmarax ¢
y4€TOM Ha3HA4YeHUS WH(DOpPMAIUU U TIEIEBOW ayIUTOPHH, BEIOMpAs ONTHUMAIIBHYIO
dbopMy TIpeICTaBICHUS U BU3yaJIN3AIIH.

KoMMmyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TeiCTBUSA:
OCYIIECTBIIATH OOIIECHUE HA YpOKax (U3UKH U BO BHCYPOUHOU JEATEIHLHOCTH;
pacrio3HaBaTh MPEANOCBUIKM  KOH(MJIMKTHBIX CHUTyallkd MW  cMsAr4aTh
KOH(DJIMKTHI,



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHMS C HCIOJIb30BAHUEM
SA3BIKOBBIX CPE/ICTB,;

IIOHUMATh U MCIOJB30BaTh NPEUMYIIECTBA KOMAaHIHOW U WHIUBUILYAIBHOU
padoThI;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JECUCTBUH C y4€TOM OOIIMX
VUHTEPECOB U BO3MOKHOCTEHN KaKI0I'0 YJI€HA KOJUIEKTHBA,

IPUHUMATh  L[EIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAMHUPOBATh JEWUCTBUS IO €€ JOCTHKEHHMIO. COCTABJIATH IUIAH JIEMCTBUY,
pacupenensTh poiad € y4E€TOM MHEHHMH YYacTHMKOB, OOCYXXIaThb pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaKIOTO yYaCTHUKA KOMAHIbI B
o0l pe3yJbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

IpeiaraTtb HOBBIE IIPOEKTHI, OLIEHMBATb UICU C IIO3ULUU HOBU3HBI,
OPUTMHAIIBHOCTH, NIPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLIUSIX, IPOSIBIISITH TBOPYECTBO M BOOOpaKE€HUE, ObITh MHULIMATUBHBIM.

PeryisiTuBHbIE YHUBePCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBJISATh MO3HABATENBHYIO JCSITEIBHOCTh B 00JaCTH
GU3MKM W acCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYyITUPOBATH
cOOCTBEHHEIE 3a7]a4X,

CaMOCTOATENILHO COCTABJIATH IJIaH PEIICHHS PAcUETHBIX M KAaueCTBEHHBIX
3a/1a4, TUTaH BBIMOJIHEHUS MPAKTUYECKOU padOThI ¢ YUETOM MMEIOIIHUXCS PECypPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEATIOYTEHUN;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsM,

pacHIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIUYHBIX MPEANOYTCHUIH;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO DJPYAUIMH B 00JaCTH
(u3KMKH, TOCTOSSHHO TIOBBIIIATE CBOM 00pa30BaTENbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyalldsIM, BHOCUTh KOPPEKTHUBBHI B JICSITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSM;

BJIQJI€Th  HABBIKAMHM  TIO3HABATEIHHOM  pedUIeKCMU  KaK  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBHM M MBICIUTENbHBIX MPOLECCOB, HX PE3YJIbTATOB U
OCHOBAHUM;

UCIIONIb30BaTh MPUEMBI pedIIeKCHH IS OLIEHKH CUTYyalllH, BhIOOpa BEPHOTO
peLIeHuS;



YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATh PEIICHUS IO HX
CHUKEHUIO;

IPUHAMATh MOTHBBI M apPryMEHTBI JPYrdX TIPH aHaJIU3e pPe3yJbTaToB
NEeSTENHHOCTH,

IPUHUMATH CeOsl, TOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA,

IPUHAMATh MOTHBBI M aPTyMEHTBl JPYrdX TNPH aHaIW3e pe3yJbTaToB
NEATCIIbHOCTH;

NPU3HABATh CBOE MIPABO M MPABO APYTUX HA OIIHOKH.

B mporecce qoCTHXKEHHS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe i1 YPOBHS CpEIHEro oOmero oOpa3oBaHUS Yy OOyYarOlIuXCs
COBEPIIIEHCTBYETCS AMOITMOHAJILHBIN HMHTEILICKT, MIPEANOJIararo A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIIOYAIOIIETO CITOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJIETh HAIIPaBJICHHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B CEOE;

caMOperyJIMPOBaHUs, BKIIFOYAIONIETO CAMOKOHTPOJb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCI K
AMOIIMOHAJILHBIM U3MEHEHHSM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEW MOTHBAIINH, BKIIOUYAONICH CTPEMIICHUE K JOCTYDKCHHIO TIEIH U
yCrexy, ONTUMH3M, WHHUIIMATUBHOCTh, YMEHHE ICHCTBOBAThH HMCXOAS M3 CBOMX
BO3MOKHOCTEH,

AMITaTUH, BKJIOYAIOIIEH CITIOCOOHOCTh ITOHMMATh AMOIIMOHAIBHOE COCTOSHUE
IPYTUX, YYUTBIBATH €r0 TMPU OCYIIECTBICHHH OOIIEHUsS, CIOCOOHOCTh K
COUYYBCTBHIO U COTICPEKUBAHHUIO,

COITMATbHBIX HAaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIECHUS
C APYTUMU JIIOJIbMH, 3a00TUTHCS, TIPOSBIATH HHTEPEC U pa3peniaTh KOHQIUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K konmy obOyuenuss B 10 kJjacce mpeaMeTHbIE Pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YyJAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTUHBI MHUpPa, B Pa3BUTUM COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOUN JAECATEIBHOCTH JIOJIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YUYCHHBIX (PU3UYECKUX MOJICIICH:
MaTepHalibHasi TOUKa, UHEepIUalbHasi CUCTeMa OTCU€Ta, aOCOIOTHO TBEPOE TEINO,
UJICaJIbHBIN ra3, MOJIEJIM CTPOEHHUS ra30B, KUJAKOCTEHM U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUECKUH 3apsij MPU PelIeHNH PU3NUECKUX 3a/1a4,

pacro3HaBaTh (Gpu3HUECKHE sIBICHUS (IPOIECCh) M OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH CTPOCHHS BEIIECTBA W



ANEKTPOJUHAMUKHN.  pPaBHOMEPHOE H  PABHOYCKOPCHHOE  MPSIMOJIMHCHHOE
JBIDKCHHE, CBOOOJHOE TIaJICHUE TeJ, JBM)KCHHE I10 OKPYXHOCTH, HWHEPIHS,
B3auMoJielicTBue Tel, Tuddy3us, OPOYHOBCKOE IBHKCHHE, CTPOCHUE JKHIKOCTEH
U TBEPJBIX TEJI, U3MEHEHNE 00bEMA TeIT NP HarpeBaHUM (OXJIAXKICHUH), TEIJIOBOE
paBHOBecHe, WCIApPEHHE, KOHJICHCAIWS, IUIABJICHWE, KPUCTAUIM3aIUs, KHUIICHUE,
BJIQYKHOCTB BO3/1yXa, TTOBBIIICHUE JABJICHUS T'a3a IIPH €ro HarpeBaHUM B 3aKPHITOM
cocyze, CBSI3b MEXKAY IapaMeTpaMd COCTOSHHS Traza B H30IMpolieccax,
ANEKTPHU3AIUS TEJ, B3aUMOJICHCTBUE 3aps/IOB,;

ONKMCHIBATh MEXAHMYECKOE JIBIKCHHE, HCIIONB3Ys (DU3NYCCKHUE BEIIUYUHBI.
KOOpJMHATa, IyTh, IIEpPEMEIIeHHEe, CKOPOCTh, YCKOpPEHHEe, Macca Tela, CHIIA,
UMITYJIbC TeJIa, KMHETHYSCKAsl SHEPIus, MOTSHIIMAIbHAS DHEPIus, MEeXaHHUYeCKas
paboTa, MexXaHWYECKass MOIIMHOCTh; TIPH OINHWCAHWHA TPABUIBHO TPAKTOBATH
(GU3MYECKUA CMBICIT MCHOJIB3YEMbIX BEIMYHMH, HX OOO3HAYCHHUS W EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIMUUHY C JAPYTUMU
BEITUYNHAMHY;

ONKCHIBATh M3yUYCHHBIE TEIUIOBBIC CBONCTBA TEM W TEIUIOBBIC SIBICHMUS,
UCTIONB3Ys (U3WYECKHE BEIMYMHBI. JaBJIEHUE Tas3a, TeMmIlepaTypa, CpeaHss
KMHETHUYECKasl SHEPTUs XaOTHYECKOTO JBIDKCHHS MOJICKYJI, CpeIHeKBaIpaTHYHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEpPrus, paboTa Trasa,
KO3 (UIIMEHT TIOJIE3HOTO JEWCTBHUS TEIUIOBOTO JBHUTATENs; TIPH OINUCAHUU
NPaBUIBHO TPAKTOBaTh (DU3UYECKUM CMBICI HCMOJb3yeMbIX BEIMYHUH, HX
0003HaUYCHUST M CIWHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINEC JAaHHYIO
(U3HYECKYI0 BETHUNHY C IPYTUMH BEIMYUHAM,

OMKCHIBATh M3YYCHHBIC DJICKTPUICCKHE CBOWCTBA BEIICCTBA U DJICKTPUICCKUE
sBJaCHUS (IIPOIECCHI), UCIONIB3YsT (U3HUYCCKUE BEIMYMHBI. dJCKTPHUCCKUN 3apsij,
AJICKTPUYECKOE TI0JIe, HAMPsHKEHHOCTD IO, MTOTSHIINAJ, PA3HOCTh MOTCHITUATIOB,;
IpU ONHUCAHWHM TIPABWJIBHO TPAKTOBATh (PU3UUYECKUNA CMBICT HCIIOJIh3yEMBbIX
BCIIMYMH, WX O0O03HAYCHHUS W CIWHHUIIBI, YKa3bIBaTh (OPMYIIBI, CBSI3bIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYHUHY C IPYTUMH BEJTUYUHAMH;

aHAJIM3UPOBATh (PU3UYCCKHUE MPOIECCHI U SBJICHUS, HCIOIB3YS (PU3HMUYCCKUC
3aKOHBI M MPUHIUIBL: 3aKOH BcemupHoro TsaroteHus, |, 1l u 1l 3akonst HeroToHa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHEHUsS HWMITYJIbCa,
NPUHIIAIT CYMEPIIO3UIIMA CHJI, TPHUHIIMI PaBHOMPABUS HMHEPIHAIBHBIX CHCTEM
oTCcuéTa, MOJEKYISIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEIHEH KMHETUYECKON SHEPTUU TETUIOBOTO IBMIKCHUS MOJIEKYI C
aOCOJIFOTHOM TeMmmepaTypou, NEPBbIM 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUS
AJICKTPUYECKOro 3apsiia, 3akoH KyioHa, mpw 3TOM pas3inyaTh CJIOBECHYIO
(GOpMYJIMPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKECHUE M YCIOBUS (IpaHUIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHSTh OCHOBHBIC TIPUHIIMIBI JICUCTBUS  MalllMH, TMPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuvarh YCJIOBHS MX O€30MacHOTO HCIOIb30BAaHUS B
IMOBCEIHEBHOM KU3HU,

BBITIOJTHATh DKCIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOILIECCOB C HCIMOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUU, MPU ITOM
dopmynmupoBath mpooOieMy/3agady M THIOTE3Y y4eOHOro OKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 TPEIJIOKEHHOTO OO0OpYy/IOBaHUS, MPOBOAUTH OIBIT W
dbopMyIIUpOBATH BHIBOJIBI;

OCYILECTBJISITh MIPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJBHBIN CHOCOO0 W3MEPEHHUsT W HWCIOJIb30BaTh W3BECTHBIC
METObI OIEHKH MOTPENTHOCTEN U3MEPECHUN;

UCCJIEIOBAaTh  3aBUCUMOCTH  MeXAy  (U3UYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM MPAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
bukcupoBaTh PE3yNbTAThl MOJTYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B
BUJIe TAOJIMII U TpaUKOB, AeTaTh BEIBOABI IO PE3yIbTaTaM UCCIICIOBAHNUS;

cobonaTh mpaBuia 0€30MaCHOTO TpyJa MpU MPOBEACHUM HCCIETOBAHUN B
paMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U IMPOEKTHOU
NESITEBHOCTH C HMCMOJIb30BAHUEM U3MEPUTEIbHBIX YCTPOWCTB M JIaOOPATOPHOTO
0o00opy10BaHMUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHON (DU3HUYECKOW MOJEIbIO,
UCTIONB3Ysl (PM3MUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJu3a yCJIOBUS 3aJa4u
BBIOWpATh (PU3NYECKYI0 MOJEIb, BBIIACHITh (PU3MUECKHE BEIMYMHBI U (HOPMYIIHI,
HEO0OXOouMBbIE JJi €€ pEIIeHUs, MPOBOJUTh Pacy€Thl U OLICHUBATHh PEaJTbHOCTH
MOJIY4YEHHOT'0 3HaUeHUs (PU3NUECKON BEJIUYNHBI,

pelaTh KaueCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEITPOTUBOPEUUBYIO
LEMOYKY pacCyKIECHUM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
busznUecKue sIBICHMUS,

UCIIONIB30BaTh ~ TPU  PEIICHWHM  Y4eOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUH JIJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIIN
U TIPEJICTABIICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHOU MH(POPMAIIUH, TTOTYUYCHHON W3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH MOTydYaeMyr0 HH()OPMAILIHIO;

IPUBOJUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBSACHEHHE TPOIECCOB OKPYXKAIOIIEr0 MHUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHON >KU3HU
JUtsl o0ecriedeHus: 6€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU
YCTPONCTBAMH, JIJISi COXPAHEHHUS 370POBbS M COOJIOIEHUS HOPM JKOJOTHYECKOTO
MOBEJICHUA B OKPYXKAIOUIEH CpeJe;



paboTaTh B Tpymme C BHIMIOJHEHUEM Pa3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palboTy TPYIIILI, pPaAIMOHATIBLHO pacHpeieisaTh O00sS3aHHOCTH U
IJJAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUAX, aJ€KBAaTHO OICHUBATH
BKJIQJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOMN MPOOIIEMBI.

K xonmy obyuenus B 11 kJiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y 00YJAIOIMIUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha IpUMEpax pojiab M MECTO (PU3MKH B (popMHUpOBaHHH
COBPEMEHHOM HAy4YHOM KapTHHBI MHpa, B Pa3BUTUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B TMPAKTUYECKOW NEATEIBHOCTH JIFOJCH, LEIOCTHOCTh U E€IUHCTBO
bu3nuecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBI TIPUMEHCHHS H3YyYCHHBIX (U3HUYCCKUX MOJICIICH:
TOYCUHBIA AIEKTPUUYECKUM 3apsifl, JIyd CBETa, TOUCUHBIN UCTOUHUK CBETA, sJIepHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sApa MpU PEmIeHUH (U3UIECKUX
3ajad,

pacro3HaBaTh (QU3NUECKHE SIBICHUS (IIPOIECCh) M OOBSICHATH MX Ha OCHOBE
3aKOHOB JJICKTPOJAUHAMUKHN U KBAHTOBOU (DU3UKU: JIEKTPUUYECKAS] MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEWCTBUA TOKA, B3aUMOJCUCTBUE
MAarHMTOB, DJICKTPOMAarHUTHAsE HWHAYKIUS, JEUCTBHE MAarHUTHOTO TOJISI Ha
MPOBOJHUK C TOKOM M JBIKYUIMUCS 3apsiji, AJEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJMHEWHOE PACIpPOCTPAHCHUE CBETA, OTPAXKEHUE, NPEIOMIICHUE,
uHTtepdepeHnus, audpakuus ¢ TOJApU3alMs CBETa, JUCIEPCHS  CBeTa,
¢dorosnexrpuueckuii 3h ekt (horodddeKT), CBETOBOE HaBiICHHE, BOSHUKHOBCHHUEC
JUHENYATOrO0 CIEKTpa aromMa BOJOPOJA, €CTECTBEHHAs MW MCKYCCTBEHHasd
PaIuOaKTUBHOCTD;

OINKCHIBaTh M3YYCHHBIC CBOMCTBa BellecTBa (dJIEKTPHUYECKHE, MarHHUTHBIE,
ONTHUYECKUE, AIICKTPHUECKYI0  IMPOBOAUMOCTh  Pa3dUYHBIX  Cpen) u
AJICKTPOMArHUTHBIC SIBICHUS (MPOIECCHI), WCMONB3Yys (HU3HYSCKUE BEIWIMHBIL:
AJIEKTPUYECKUHN 3apsiji, CWila TOKA, DJICKTPUUECKOE HAIMPSHKEHUE, BJIEKTPUYECKOE
CONPOTHURIJICHUE, PA3HOCTh MOTCHIIMAJIOB, JICKTPOJBIIKYIAs CHia, padoTa TOKa,
WHJYKIMSd MAarHUTHOTO TOJisA, cujia Ammepa, cwia JlopeHia, MHAYKTUBHOCTD
KaTYIIKH, SHEPrusi 3JIEKTPUYECKOTO M MArHUTHOrO TMOJeH, MepuoJl U YacToTa
KojebaHuii B KojebaTelnbHOM KOHTYpe, 3apsii W Ccujla TOKa B Iporecce
rapMOHUYECKUX DJIGKTPOMArHUTHBIX KojeOaHHui, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWiIa JIMH3BI, TMPH ONHCAHUW IPABUILHO TPAaKTOBAaTh (HU3WUECKUU
CMBICI UCIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUSI U €AUHUIIBI, YKa3bIBaTh
dbopMyIibl, CBS3bIBAIOIIME JaHHYIO (PU3NUECKYH0 BEJIMYMHY C JPYTHUMHU
BEJIMYMHAMM,

OMUCHIBATh H3YUYCHHBbIE KBAHTOBBIC SIBJICHUS M TMPOLECCHI, HCIONb3YS
dbu3uYecKre BEIUYUHBI. CKOPOCTh JJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



JacTOTa CBETA, SHEPTUS U UMIYJIbC (OTOHA, IEPUOJI TIOJypaciiaia, SHEPT s CBA3U
aTOMHBIX Si7Iep, NpPU OIMUCAHUU TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI
UCTIOJIb3YEeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHUIIbI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONIME JIAaHHYIO (M3WUYECKYI0 BEIMYMHY C JAPYTHMH BEJIMYHWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYHHBI;

aHATM3UPOBATh (PU3MUYECKHE TMPOIECCHl U SBIICHUS, WCIONb3YS (U3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCTIEIOBATEIHLHOTO M MapaliIeIbHOTO
COCIMHEHUS TPOBOJHMUKOB, 3akoH JDkoyns—JIeHma, 3aKOH >3JIEKTPOMArHUTHOU
WHAYKITUH, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHCHUS CBETa, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE ODWHINTEHHa ana doTodrddexra,
3aKOH COXPAHEHHUS DHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3aps/ia, 3aKOH COXpaHEHHUs MAacCOBOTO YHCIA, TOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipu 3TOM pas3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAXCHHWE U yCIOBHsS (TpaHMIBI, 00JaCcTH)
IPUMEHUMOCTH;

OTIpEIeNSITh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISl POBOTHUKA
C TOKOM, cuJIbl Amrnepa u cuibl JlopeHna;

CTPOUTh W OMNHCHIBATh M300pa)KEHHUE, CO3/1aBaEMOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JTUH3O0M;

BBITIOJTHATH JKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUH U
IPOIECCOB C HCIOJIb30BAHUEM MPSIMBIX W KOCBEHHBIX HM3MEPEHUU. MPH 3TOM
dopmynupoBaTh mpooOieMy/3agady M THIOTE3Y y4eOHOro OKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 TPEIJIOKEHHOTO OOOpYyIOBaHWS, MPOBOAWTH OIBIT WU
bopMyIUpOBaTH BHIBOJIBI;

OCYUIIECTBIISTh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYUH, MIPU
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 W3MEPEHHUs W HMCIOJIb30BAaTh W3BECTHHIC
METOJIbl OLIEHKH MOTPEUTHOCTEN U3MEPECHUM;

UCCIICIOBATh 3aBUCUMOCTH (DU3MYECKHX BEIWYMH C HCIOJb30BaHHEM
OpSIMBIX M3MEPEHMIl: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCUPOBATH
pe3yibTaThl TOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYMH B BHUIC TAOJHUIl U
rpaduKoB, ACIaTh BHIBOJGI 110 PE3yJIbTaTaM UCCIIEIOBAHNS,

coOroaTh MpaBuia O0E€30MaCHOr0 TpyJa MPU MPOBEAECHUU HCCIEIOBAHUMN B
paMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOECKTHOU
JESTENHPHOCTH C WCTIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
0o0opy10BaHMUS;

pemiatb pacy€THblEe 3a7auyd C SIBHO 3aJaHHON (U3HUYECKOW MOJEIbIO,
UCTIONB3Ysl (PM3MUECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHaJM3a yCJIOBUS 3aJa4u
BEIOWpATh (PU3NYECKYI0 MOJAEIb, BBIACTITh (PU3MUECKHE BEIIMYMHBI M (OPMYIIHI,



HeoOXoMUMBIC NIl €€ PEIICHUs, NPOBOJAUTH PAacUYEThl M OIICHUBATH PEATLHOCTH
MIOJTyYEHHOTO 3HAUCHUST (PU3NICCKON BEIIMINHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEITPOTUBOPEUUBYIO
IIEMOYKY PACCYXACHUI C OMOpPOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzndecKue sIBJICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIUN
Y TIPEJICTaBIICHUS YYEOHOW W HAyYHO-TIOMYJIIPHOW WH(POPMAIIUH, TTOTYYCHHOW W3
Pa3TUYHBIX UCTOYHHUKOB, KPUTHYCCKH aHAJIM3UPOBATH MOTyYaeMyr0 HH(OPMAITHIO;

OOBSICHATH TPUHIUIIBI JEHCTBUS MAaIllUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyarh yCIOBUSA UX OE€30MACHOTO HMCIIOIh30BAHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3apyO0eKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKd, B OOBSICHCHHE TPOIICCCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUCCKHE 3HAHWS MO (PU3MKE B MOBCETHEBHON >KU3HU
i obecriedyeHnst 0€30MaCHOCTH MPH OOpPAIEHUH ¢ MPUOOPAMH M TEXHUYESCKUMHU
yCTPOMCTBAMH, TSI COXPAaHEHUS 3I0POBbS M COOJIIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUA B OKPYXKAIOLIEH Cpee;

paboTaTh B TpYIIe C BBHINOJHEHUEM pPa3IUYHBIX COIHMAILHBIX POJICH,
IUTAHUPOBAaTh pPabOTy TPYNNbBI, PANMOHAIBHO PpACHpelNesITh OO0S3aHHOCTH U
TUTAHUPOBATD JESITELHOCTh B HECTAHJAPTHBIX CUTYaIlMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KIOTO M3 YYaCTHUKOB TPYMITHl B PEIICHUE PACCMATPUBAEMOM TTPOOIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE!

10 KJIACC
aMEHOBAHHUE
H
Ne OCHOBHBIE BUIBI J€ATEIHbHOCTH
pa3aeioB U TeM [IporpamMmMHOE cosiepKaHue
/o o0y4Jaromuxcs

y4eOHOT0 MpeaMeTa

Pa3z[e.11 1. ®u3zuka u METOAbI HAYYHOT O ITO3H

AaHNuA

1.1 | ®usuka u MeTobI 2 ®u3nka — HayKa 0 IPUPO/JIE. N3yueHne HayYHBIX (IMIUPHYECKUX

HAy4YHOTI'O TO3HAHUS Hay4dHble MeTO1bI NO3HAHUS Y TEOPETUIECKUX) METOJIOB IO3HAHUS
OKPYKarOLIEro Mupa. OKpY KaroLero Mupa.
Ponb skciepuMenTa u Teopuu OO0cy>xaeHue rpaHull IPUMEHUMOCTH
B [IPOLIECCE MTO3HAHUS IPUPOIBI. (¢u3nyeCKuX 3aKOHOB U TEOPUH.
DKCIIEpUMEHT B (PU3UKE. PaGota B rpymrmne no noaroTroBke
MopenupoBanue GU3NIECKUX KOPOTKHUX COOOIICHHI O POJIA U MECTE
ABJICHUI U TIpolieccoB. HayuHbie (U3HUKY B HAYKE U B IPAKTUYECKOU
runoTe3bl. Pu3ndecKkue 3aKOHbI JEATEIIBHOCTH JIIOAEH.
¥ TeopuHu. ['paHuIbl IPUMEHUMOCTH | JIeMOHCTpanys aHAJIOrOBBIX
¢buznyeckux 3aKoHOB. [TpuHLHI Y HU(DPOBBIX U3MEPUTEIBHBIX
COOTBETCTBHSI. npuOOpPOB, KOMIIBIOTEPHBIX JATYUKOB.
Poinb u Mmecto Qpusnku OcBoeHUE OCHOBHBIX MPUEMOB padOThHI
B (hopMUpOBaHUM COBpEMEHHON ¢ un¢poBoit 1abopaTtopueit mo puznke
HAy4YHOM KapTUHBI MUDA,
B MPAKTUYECKOM JIEITENBHOCTH JIFOAEH

Hroro no pazneny 2

! TIpu paspaboTke paboueil MporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUM JIOJDKHBI OBITH YUTEHBI BO3MOXKHOCTH MCIIOJIB30BAHUS DIEKTPOHHBIX (LHU(POBBIX)

06pa3OBaTeHBHBIX PECYPCOB, ABIAIOUINXCSA y‘Ie6HO'MeTOIII/I‘-IeCKI/IMI/I MarcepuaiaMu, COACPKaHNUEC KOTOPBIX COOTBETCTBYECT 3aKOHOAATCILCTBY 00 06pa30BaHI/II/I.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHn4ecKkoe JBUKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBmkeHus. CucreMma oTrcuera.
Tpaexropusi.

[Mepemerienue, ckopocts (CpemHss
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh )
Y YCKOPEHUE MaTEpUAITbHOU TOUYKH,
MX MPOEKIMU HAa OCU CUCTEMBI
koopauHat. ClloKeHue
MIEPEMENICHUN U CII0KEHUE
CKOPOCTEM.

PaBHOMEpPHOE 1 pAaBHOYCKOPEHHOE
MPSAMOJIMHEWHOE IBUKECHUE.
['paduiku 3aBUCUMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHUSI, IyTH

Y [IEpEMEILICHUS] MaTEPUATIbHOM
TOYKH OT BPEMEHHU.

CBoOonHOE najieHue. Y ckopeHue
CBOOO/IHOT'O TaJCHUSI.
KpuBonuHeitHoe qBHXKEHNE.
JIBr>KeHHe MaTeprUaIbHOM TOUKH
10 OKPYHOCTH C MOCTOSIHHOM

10 MOAYJTIO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JINHEHHAs CKOPOCTb.
[lepuon u yacToTa oOpaIeHuUs.

LleHTpOoCTpEMUTETBHOE YCKOPEHUE.

TexHnYecKne yCTpouCTBa

[IpoBeneHne 3KCIEpUMEHTA  U3YUYEHUE
HEPaBHOMEPHOI'O JIBUKEHUS C LEJIBIO
OIIpEJIETICHNs] MTHOBEHHOM CKOPOCTH;
UCCJIEIOBAHUE COOTHOLUEHUS MEXAY
NyTSIMU, TPOUAEHHBIMH TEJIOM

32 MOCJIeI0BATEIIbHbIE PABHBIE
POMEKYTKU BPEMEHHU

IIPU PABHOYCKOPEHHOM JIBUKEHUU

C HAa4aJIbHON CKOPOCTBIO, PAaBHOM HYJIIO;
W3Y4YECHHE IB)KCHMS IIapyKa B BA3KON
XKUJKOCTH; U3yUYECHHE JIBH)KECHHUS TENA,
OpOILIEHHOI'0 TOPU3OHTAIBHO.
OOBbsicCHEHHE OCHOBHBIX TPUHIIUIIOB
JIEUCTBUSI TEXHUYECKUX YCTPOMUCTB,
TaKUX KakK: CIUIOMETp, LEIHbIE

Y pEMEHHBIE NTepeAaun IBHXKCHMUS,

U yCcJI0BUM ux 0€30MacHOro
MCIOJIb30BaHUS B MOBCEHEBHOM
KU3HU.

Penienue pacyeTHbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UUECKON MOJEIBIO

C UCTOJIb30BaHUEM OCHOBHBIX (hOpMYT
KHUHEMATHUKU.

[TocTpoenue u ananus rpaukoB
3aBUCUMOCTEH KMHEMaTHYECKUX
BEJIMYMH OT BPEMEHU

JUIsl PABHOMEPHOT' O
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Y MPAKTUYECKOE MPUMEHEHHUE:!
CIIUOMETP, ABWKCHHE CHAPSIIOB,
IIETTHbIC U PEMEHHBIE IepeIaun

Y PAaBHOYCKOPEHHOT'O MIPSIMOJIMHEWHOTO
JIBUKEHUS.

Pacnio3naBanue pu3n4ecKux sBICHUN
B YU4€OHBIX ONBITAX U OKPYIKaroIen
YKU3HU. PABHOMEPHOE

Y PAaBHOYCKOPEHHOE MIPSIMOJINHEWHHOE
JBUKEHHE, CBOOOIHOE MaJIeHUE Tell,
JBH)KEHHE TIO OKPY>KHOCTH.
Onurcanne MEXaHUYECKOT0 JIBHXKEHUS
C MCTIOJIb30BAHUEM (DU3HUECKUX
BEJIMYMH. KOOP/IMHATA, MTYTh,
NEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE.
Pabota B rpynmnax npu rjiaHUpOBaHUH,
MPOBEJICHUN U UHTEPIPETALINU
pe3yJIbTaTOB OIBITOB U aHATU3E
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB
uH(bOpMAIINH 110 TEME

2.2

Jlnnamuka

IIprHIUIT OTHOCUTEIBHOCTH
I'anunes. [lepsbiit 3akoH HproTOHA.
NuepumanbHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipuniun
Cynepro3uuuu cui. Bropoi 3akoH

Hprotona 11 MaTepraibHOM TOYKHU.

Tperuit 3akoH HeroToHA

ISl MaT€pUAIIbHBIX TOYEK.
3aKOH BCEMUPHOTI'O TATOTEHUS.
Cuna tskectu. [lepBas
KOCMHYECKasi CKOPOCTb.

CpaBHEHME MACC B3aUMOJIECHCTBYOIIUX
TeJ.

M3ydeHne 3aBUCUMOCTH CHJITBI
yIPYTroCTH OT JehopMallui; CpaBHEHUE
CHJI TPEHUS TTOKOsI, KAaueHUs

Y CKOJIKEHHUS.

OObsicHEHNE HEBECOMOCTH.
IIpoBeneHue dKCIIEpUMEHTA.!
UCCJIEIOBAHNE 3aBUCUMOCTH CHJI
yIPYTrOCTH, BOZHUKAIOIINX

B IIPYKUHE M PE3UHOBOM 00pa3sIie,
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Cuua ynpyroctu. 3akoH ['yka.

Bec temna.

Tpenwue. Bunst Tpenus (moxos,
CKOJIbXKCHHSI, KAUCHU).

Cuina tpenuns. Cyxoe TpeHue.
Cuna TpeHUs CKOJbKEHUS U CUjla
TpeHus nokos. Koapdurment
TpeHus. Cuia COnpOTUBIICHUS
IIPU JIBUKEHHUU TEJIA B JKUIKOCTH
VI Ta3e.

IlocTtynarensHOE 1 BpalaTeabHOE
JIBUXKEHUE aOCOIIOTHO TBEPIOTO
Tena.

MOMEHT CUJIbl OTHOCUTEIBHO OCH
BparieHus. [lneqdo cumbl. YcnoBus
PaBHOBECHS TBEPJOrO TENA.
TexHuueckue ycTpoucTaa

U [IPAKTUYECKOE IPUMEHEHUE!
MOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

oT uX aedopmanuu; u3yueHue
JIBUKEHUS1 OpyCKa 10 HAaKJIIOHHOM
IJIOCKOCTH; UCCIIEIOBAHUE YCIIOBHI
paBHOBECHS TBEPAOTO T€JIa, UMEIOLIETO
OCh BpaIleHusl.

OOBsicHeHHE 0COOEHHOCTEH
PAaBHOMEPHOI'0 U PAaBHOYCKOPEHHOT'O
MPSIMOJIMHEWHOTO JIBUXKEHU,
CBOOOIHOTO TIAJICHUS T, TBUKCHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HeroToHa, 3aKoHa BCEMUPHOT'O TATOTSHHUS.
OObsiCHEHNE OCHOBHBIX MPUHITUATIOB
JEHUCTBUS MTOAIINITHUKOB U MX
MPAKTUIECKOTO TPUMEHEHUSI.
OObsicCHEHUE IBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pelienne pacyeTHBIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3HUECKON MOIEIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
U GOpMYII AMHAMUKH.

PacrioznaBanue Gpu3nuecKux SBICHUM
B Y4€OHBIX ONBITAX U OKPYKaroIen
YKU3HU . MTHEPIIVSI, B3AMMOJICHCTBHE TEJL.
AHan3 PU3NUECKUX MPOLECCOB

U SIBJICHUH C MCTIOJIb30BAaHUEM 3aKOHOB
Y TIPUHITUIIOB. 3aKOH BCEMUPHOTO
tarorenud, |, 11 u 11l 3akonsr HeroToHa,
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MPUHIINT CYTIEPIIO3ULIMY CUJT, TPUHIIUII
PaBHOINPABHOCTH MHEPIIMAIIBHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXPaHEHHUS
B MEXaHHUKE

NMnynbc MaTepuanbHON TOUYKH
(Tema), cucTeMbl MaTEPHAIBLHBIX

TOYCK. I/IMHy.TIBC CHJIBI 1 UBMCHCHHUC
HMITYJIbCa TCJIA. 3aKoH COXpaHCHHUA
HMITYyJIbCA. PeaktuBHOC JABHOKCHHUC.

Pabota cuibl. MOIIHOCTD CHJTBI.
Kunernueckas sHeprus
MarepuanbHOU Touku. Teopema
00 U3MEHEHUU KMHETUICCKOU
SHEPIrUu.

IToreHinanbHas SHEPT U
IToreHiuanbHast SHEPTUS YIIPYTrO
nehopMUPOBAHHOMN TPy KUHBI.
ITorenimanbHas 3HEPTUS TEIA
BOJIM3HM TOBEPXHOCTH 3EMIIH.
[ToreHmanbHbIE U
HENOTCHIIUAJIbHBIC CHJIbI. CBA3b
PabOThl HETIOTCHIIMATBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKOMN
SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPaHEHUsI MEXaHUYECKON
SHEPTHUH.

Yipyrue u Heynpyrue
CTOJIKHOBEHHSI.

[IpoBeneHne SKCIIEpUMEHTA . H3YYEHUE
abCOJIIOTHO HEYIIPYTOro yaapa

C IOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB; UCCJIEIOBAHUE
CBSI3U pabOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKON YHEPIUH Tela

Ha IPUMEPE PACTKEHUS PESUHOBOTO
KIyTa.

Onenka aOCONIOTHBIX M OTHOCUTENIbHBIX
NOTPENIHOCTEN U3MEpeHU (PU3NIECKUX
BEJINYUH.

Pelienue pacyeTHbIX 3a/1a4 € IBHO
3aTAaHHOM (PU3HUECKON MOJEIBIO

C ACIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 GopMyJ IMHAMHUKY U 3aKOHOB
COXpaHEHUL.

Pemenne kauecTBEHHBIX 3a1a4

C OIIOPOM HAa U3YyYEHHBIE B pa3jeiie
«MexaHHMKa» 3aKOHbI, 3aKOHOMEPHOCTHU
U (U3NYECcKHe SIBJICHUSI.

OnucaHue MEXaHUYECKOTO IBUKEHHUS

C UCTIOJIb30BaHUEM (PU3UUYECKHUX
BEJINYMH: UMITYJIbC TENA, KHHETHYECKas
DHEPTIUs, NOTCHIMAIbHAS YHEPT U,
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TexHu4yeckne yCTpomucTBa

Y IPAaKTUYECKOE TPUMEHEHHUE!
BOZIOMET, KOIIEp, MPY>KUHHBIN
IIACTOJIET, ABWKEHNE PAKET

MexaHu4eckas paboTa, MexaHu4ecKas
MOIIIHOCTb.

AHanu3 pU3HYEeCcKUX IPOLECCOB

Y SIBJIEHUH C UCIOJIb30BAHUEM 3aKOHA
COXPAHEHHUs] MEXaHUYECKOW YHEPTHUH,
3aKOHA COXPAaHEHHUs UMITYJIbCA.
OOBbsiICHEHHE OCHOBHBIX IMPUHILUIIOB
JEUCTBUS U TPAKTUYECKOIO
MPUMEHEHUSI TEXHUYECKUX YCTPOMICTB,
TaKMX KaK: BOJOMET, KOIIEp,
NPYKUHHBIA [TUCTOJIET.

OObsicHEHUE JBUKEHUS PAKET C OMOPOH

Ha W3Yy4YeHHbIC (PU3NYECKNE BEIIMUUHbI
Y 3aKOHbI MEXaHUKH.
Hcnonp30Banue py MOATOTOBKE
COOOIIIEHHIT O MPUMEHEHUH 3aKOHOB
MEXaHUKHU COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOJIOTUH

JUJIsl TIOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIIPETALMU U MPEJICTABIECHUS
uH(OpMaIK, KpUTUUECKUN aHATN3
noyiyyaeMon nHpopmanuu
[IpoBeneHNE KOCBEHHBIX U3MEPEHHUI,
VCCIIEIOBAaHUN 3aBUCUMOCTEN
(bu3NYeCcKUX BEJIMYMH, IPOBEPKA
MPEIJI0KEHHBIX TUTIOTE3

Uroro no pazneny

18
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Paznen 3. MoJiekyasipaasi u3uKa v TePMOAMHAMUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPHUH

9

OCHOBHBI€ MOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM
TEOPHUU U UX OMBITHOE 00OOCHOBAaHUE.
bpoyHOBCKOE 1BUXKEHME.
Huddyzusa. XapakTtep IBHKEHUS

Y B3aUMOJICUCTBUS YaCTHUIL
BellecTBa. Mozenu CTpoeHus ra3os,
YKUJIKOCTEH U TBEPABIX TET U
O00BSICHEHHE CBOWCTB BEIECTBA

Ha OCHOBE 7TUX Mojeinel. Macca

1 pa3mepsbl MolieKky1. KoanuecTBo
BemiecTra. [locrosaHnas ABoraapo.
TermoBoe paBHOBECHE.
TeMmmneparypa u ee u3MepeHue.
[ITkama Temneparyp Llenscus.
Mopenb uaeanbHOro rasa.
OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOMN
TEOPUU UJEATBHOIO rasa.
AOcomoTHas TeMneparypa Kak mepa
CpeaHEed KHHETUYECKON SHEPTUH
TEIJIOBOI0 IBUKEHUS YaCTHI] rasa.
[IIxana Temnepatyp KenbBuna.
["a30BbI€ 3aKOHBL. Y paBHEHUE
MenneneeBa—KitanenpoHa.

3akoH JlanbToHa. M30mporneccel

[IpoBeneHue 3KCIIEpUMEHTA!
OIpeIeJIEHUE MacChl BO31yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHnii 00beMa KOMHATHI, 1aBJICHUS
Y TEMIIEPATYpPhl BO3yXa B HEH;
VICCJIEIOBAHNE 3aBUCHUMOCTU MEXKIY
napameTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Onenka aOCOIOTHBIX M OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEpeHU (HU3NIECKUX
BEJINYUH.

OOBbsicHEeHNE OCHOBHBIX TPUHIIUIIOB
JEeUCTBUI TepMOMETpa U GapoMeTpa

U YCJIOBHI nX 0€30macHoro
UCIOJIb30BaHUS B MOBCEHEBHOM
KU3ZHMU.

PacnioznaBanue pu3n4ecKux sBICHUN

B Y4E€OHBIX ONBITAX U OKPYKAOIIEH
KU3HU. MU Py3us, OpOyHOBCKOE
JIBUKEHUE.

OrnrcaHue TEIUIOBBIX SBICHUN

C UCTIOJTb30BaHUEM (DU3UIECKUX
BEJIMYMH: JaBJIEHUE ra3a, TeMIlepaTypa,
CpeIHsI KHHETUYECKask SHEPIUs
Xa0TUYECKOTO IBMYKCHHS MOJICKY I,
CPEIHEKBaApAaTUYHAs CKOPOCTh
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B MJICAJIbHOM T'a3e C MOCTOSTHHBIM
KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
U30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHnYeCcKne yCTpOrucCTBa
Y IPAKTUYECKOE TPUMEHEHHUE !

TepMOMETp, OapoMeTp

MOJIEKYI.
AHanu3 pU3HYEeCcKUX MPOLECCOB

U sBJIeHHUH ¢ ucnoib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBS3U CPEAHEN
KMHETUYECKOW JHEPTUHU TEILIOBOTO
JBIDKCHHS MOJICKYI C aOCOIOTHOM
TEMIIEPATypPOM.

Pelienne pacyeTHBIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UUECKON MOJEIBIO

C HCTOJIb30BaHUEM OCHOBHBIX
nosioxkennit MKT, 3akoHOB 1 popmyn
MOJICKYJIIPHOUW (PU3UKH.

Pabota B rpynmnax npu rjiaHUpOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINI
pPE3yJbTATOB OIBITOB U aHAJIN3E
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(bOpMAIIUH 110 TEME

3.2

OCHOBEI
TEPMOIUHAMHUKHU

10

TepMoguHaAMHUYECKAsT CUCTEMA.
BryTpenHss sueprus
TEPMOANHAMHUYECKON CUCTEMBI

U CIIOCOOBI €¢ U3MEHCHHS.
KonuuecTBo TemnoTsl u padoTa.
BayTpeHHsIs1 SHEpTHs OJHOATOMHOTO
WJI€aIbHOT O Tra3a. Buasl
TeIIoNEepeaayu: TEMIONPOBOAHOCTD,
KOHBEKIIMS, U3JIy4YCHUE. Y IeTbHas
TEMJI0EMKOCTh BEIIECTBA.

[IpoBeeHNE SKCIEPUMEHTA . U3MEPEHUE
YIE€JIBHOM TEIUIOEMKOCTH BEILIECTBA.
Orenka aOCONIOTHBIX M OTHOCUTEIIBHBIX
MOTPEINIHOCTEN U3MEpPeHU (PU3NIECKUX
BEJINYUH.

N3yuyenue mozenei napoBoi TypOHHBI,
JIBUTATEJISI BHYTPEHHETO CropaHus,
PEaKTUBHOTO IBUTATEIIS.

OOBbsicCHEHUE IPUHLIUIIOB IEHCTBUS

U YCJIOBUH 0€3011aCHOT0 MCTOIb30BAHUS
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KosmuecTBo TEOTHI

MIpH Terionepeaaye.

[Tonsatre 00 agnadbaTHOM
npouecce. [lepBriil 3akOH
TEPMOIMHAMUKHU.

IIprMeHneHune nepBoro 3akoHa
TEPMOAMHAMUKH K U30TPOLIECCAM.
['padmyeckas uHTEpIIpeTALINS
paboTHI raza.

Bropoii 3aK0H TEpMOAMHAMUKH.
HeobpatumocTs mpoiieccoB

B MPUPO/IE.

TermnoBbie MamvHbL. [IpuHIUTIIBI
JIEUCTBHUSI TEIJIOBBIX MAIIIMH.
[IpeoOpazoBaHust SHEPTHH

B TEIUIOBBIX MAlIMHAX.
Koadhdumment nonesnoro neicTpus
TEIUIOBOM MaIlIVHBI.

[ukn KapHo u ero koagduumeHt
MOJIE3HOTO JICUCTBHS.
DKoJ0ruyeckue npooIeMsl
TEII03HEPTr e TUKU.

TexHnYecKne yCTporucTBa

U TIPAKTUYECKOE TPUMEHEHHUE!
IBUTATEIIb BHYTPEHHETO CTOPaHus,
OBITOBOM XOJIOJUIbHUK,
KOHAUIIMOHED

B [TIOBCE/IHEBHOM KU3HU JIBUTATENS
BHYTPEHHETO CTOpaHusi, OLITOBOTO
XOJOIUIIbHUKA, KOHTUIIMOHEDA.
Ornucanue CBOMCTB TeJl U TEIJIOBBIX
SIBJICHU C UCIIOJIb30BAaHUEM
(bU3MYECKUX BEIUYMH: JIaBJICHUE ra3a,
TEMIIEpaTypa, KOTUYECTBO TEIJIOTHI,
BHYTPEHHsISI SHEprusi, paboTa rasa.
Pelienre pacyeTHbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UUECKON MOJEIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOopMYyIT MOJIEKYJISIPHOU (DU3UKH

U TePMOJIMHAMUKHU.

Pemennie kauecTBEHHBIX 3a/1a4

C OIIOPO HAa M3YUEHHBIE B pa3jielie
«MoumnekymsipHast pu3nKa

Y TEpPMOJMHAMUKa» 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HMUECKre
SIBJICHHUSL.

PaGota B rpymnmnax npu aHanuse
JIOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(OpMAIUU TI0 TEME
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3.3

ArperarHblie
COCTOSIHUSI BEIIECTBA.
da30BbIC MEPEXO/IbI

[Tapoobpa3oBanue 1 KOHICHCAITHS.
HcnapeHue u KuneHue.
AOCOJIIOTHAsT U OTHOCHUTEILHAS
BJIQKHOCTB BO31yXa. HackIeHHbIN
nap. Y nenbHas TeIioTa
nmapooOpaszoBaHus. 3aBUCIMOCTh

TEMIICPATYPLI KUIICHUS OT JaBJICHUA.

TBepnoe teno. Kpucramnmueckne
1 amop(dHbIe Tena. AHU30TPONHS
CBOWCTB KpUCTAJUIOB. JKuakue
kpuctaiuibl. COBpeMEHHBIE
marepuaisl. [lnaBnenue

Y KpUCTauIM3amus. Y aenbHas
Teruiora miasienus. Cyoaumanus.
YpaBHEHHE TEIUIOBOTO OanaHca.
TexHuYecKne yCTporucTBa

Y [IPAKTUYECKOE MPUMEHEHHUE
TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIIOTUH
NOJIyYEHHUSI COBPEMEHHBIX
MAaTE€PUAIOB, B TOM YHCIIE
HAaHOMAaTEPUAJIOB,

Y HAHOTEXHOJIOTUH

IIpoBeaeHUE SKCIIEPUMEHTA: U3MEPEHHUE
OTHOCHUTEJIbHOM BIXKHOCTH BO3/yXa.
Ornenka aOCOTIOTHBIX 1 OTHOCHTEIIBHBIX
MOTPEINIHOCTEN U3MEpPeHU (PU3NIECKUX
BEIIMYHH.

N3yyeHune CBOMCTB HACHIIICHHBIX

napoB, CrocoO00B U3MEPEHUS
BIIQXKHOCTH.

HaoOmronenne kuneHus

MIPU TOHUKEHHOM JaBJICHUH,
HarpeBaHus W IJIaBJICHUS
KPUCTANIMYECKOT O BEILIECTBA.
OObsicCHEHUE IPUHITUTIOB JIEHCTBUS

1 yCJI0BUM 0€30MacHOI0 UCII0JIb30BAHUS
B IMOBCEIHEBHOMN KU3HU TUTPOMETPA,
MICUXPOMETPa, KAIOpUMETpa.

N3yueHne TeXHOIOTUI OTyYEHUsI
COBPEMEHHBIX MaTEPHAJIOB, B TOM YHUCJIC
HaHOMAaTEpHaJIOB.

Pelienne pacyeTHBIX 3a/1a4 C SIBHO
3aIaHHON (PU3NYECKON MOJEIBIO

C MCTIOJIb30BAaHUEM YPaBHEHUSI
TEIIOBOIO OajraHca.

Pemnrenune kauecTBEHHBIX 3a4a4

C OMOPOM Ha N3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKUE
SIBJICHHS 10 TEME.
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PacrioznaBanue Gpu3nuecKux sBICHUM
B Y4€OHBIX ONBITAX U OKPYKaroIEen
KU3HU: Iedopmarust TBEpAbIX Tel,
HarpeBaHue U OXJIAKJEHUE Tell,
WU3MEHEHHE arperaTHbIX COCTOSTHUI
BEIECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U (DOPMYJT MOJICKYJISIPHOMN
(bU3HKH.

Hcnonb3oBanue nHHOPMAMOHHBIX
TEXHOJIOTHUH JJISA IIOMCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALUN
U IIpe/ICTaBlIeHUs HH(OpMaALUU TTPU
MOJITOTOBKE COOOIIEHUM O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHOU (hU3UKU

Y TEPMOJIMHAMUKYU B TEXHUKE

Y TEXHOJIOTHSX

Hroro no pazneny 24
Pazgen 4. daexkTpoguHaMuka
4.1 | DnekTpocTaThka 10 Onekrpuszanus Ten. JiekTpuueckuid | [IpoBeneHne SKCriepuMenTa: U3MEPEHUE

3apsn. JIBa BUIa 3IEKTPUUECKUX
3apsanoB. [IpoBogHukH,
JIVBJIEKTPUKU U TTOTYyITPOBOJHUKHU.
3aKOH COXPAHEHUSI AJIEKTPUUYECKOTO
3apsna.

B3aumopeiictBue 3apsg0B. 3aKOH
Kyiona. TodyeuHslil 31€KTPUUYECKUI
3apsi. DNEKTPUUYECKOE TOJIE.

AIEKTPOEMKOCTH KOHIEHCATOPA.
Ornenka aOCOIOTHBIX M OTHOCUTEIIbHBIX
MOTPENIHOCTEN U3MEepeHU PU3NIECKUX
BEJIMYUH.

N3ydyenne npuHUMIIOB IEUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJICHCATOpa.

W3yueHne NpuHLIMIOB JEHCTBYS
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HanpsxeHHOCTB 3JIEKTPUYECKOTO
nonst. [IpuHnmn cynepno3uiuu
BJIEKTPUYECKUX ToJeu. JInauum
HaNPSIKEHHOCTH JJIEKTPUUECKOTO
HOJIS.

PaGoTa cuit a51ekTpocTaTHIecKoro
nonst. [Torennuan. PazHocts
roreHuuanos. [IpoBogHuku u
IUAJIEKTPUKH B
AJIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpuyeckas MpOHULIAEMOCTb.
OnexkrpoeMkocTh. KoHeHncarop.
DIIEKTPOEMKOCTb MIOCKOTO
KOHJIEHCATOpa. DHEPruUs
3apsKEHHOT0 KOHAEHCATOPA.
TexHu4yeckne yCTporucTBa

Y NPAKTAYECKOE MPUMEHECHHUE!
AIEKTPOCKOIL, 3JIEKTPOMETD,
AJEKTPOCTATUUYECKAs 3aIlNTA,
3a3eMJICHUE DJIEKTPOIIPHOOPOB,
KOHJICHCATOP, KOMMUPOBAIbHBIN
arrapar, CTpyMHbIN IIPUHTED

U yCIIOBUIA O€301IaCHOT0 MPUMEHEHUS
B [IPAKTUYECKOU JKU3HH,
KOIUPOBAIILHOIO anapara, CTpyHHOTO
pUHTEPA.

PaccmoTpenne ¢puznueckux o
CHOBaHMU JIEKTPOCTATUYECKON
3aIUTHI ¥ 3a3eMJICHUS
AIIEKTPOIIPUOOPOB.

Pemrenne pacyeTHbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3NYECKON MOJEIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U (HopMyJT IIEKTPOCTATUKH.

Pelienne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
SBJICHUS AJIEKTPOCTATUKHU.
PacrioznaBanue (pU3N4eCKuX SIBICHUAN
B Y4€OHBIX ONBITAX U OKPYIKaroIen
YKU3HU. DJIEKTpU3aIus Tel,
B3aUMOJIEUCTBHE 3apsA0B U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOopMYyII
AIIEKTPOCTATUKHU.

Ornucanue U3y4eHHBIX CBOMCTB
BEILIECTBA U DJICKTPUUECKUX SIBJICHUN

C UCTIOJIb30BAHUEM (PU3UUYECKHUX
BEJIUYMH: dJIEKTPUUECKUN 3apsij,
HaIpPSKEHHOCTh AJIEKTPUYECKOTO OIS,
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NOTEHIIMAJI, PA3HOCTh IOTEHI{UAJIOB,
AIIEKTPOEMKOCTb.

AHanu3 pU3NYECKHUX MPOIECCOB

Y SIBJIEHUH C UCIIOJIb30BAHUEM
(U3HYECKUX 3aKOHOB: 3aKOHA
COXpaHEHUS AEKTPUUYECKOTO 3apsija,
3akoHa Kynona.

Pabora B rpynmnax npu aHaiuse
JIOTIOJIHUTENBbHBIX HCTOYHUKOB
nH(OpMaIINK U TOJITOTOBKE COOOIICHUI
O MPOSIBIICHNUHU 3aKOHOB 3JIEKTPOCTATUKU
B OKPY>KAIOILIEH KU3HU U IPUMEHEHHUU
UX B TEXHUKE

4.2

IlocTosTHHBIN

AIEKTPUYECKUH TOK.

Toxu B pa3InyHbIX
cpenax

12

DIIEKTPUUYECKUN TOK. Y CIIOBUS
CYIIECTBOBAHMS JIEKTPUUECKOTO
toka. Mctounuku Toka. Cuia Toka.
ITocTOSIHHBIN TOK.

Hanpsoxenue.

3akoH Oma aJ1s ydacTKa Lenu.
DJIEKTPUUYECKOE COMPOTUBJICHHUE.

Y 1enpHO€ CONPOTUBIICHUE
BemecTBa. [locnenoBarensnoe,
NapajiyieIbHOE, CMEIIAHHOE
COEAMHEHUE MMPOBOIHUKOB.
Pabora anexkTpruyeckoro Toka.
3akoH J[xoyins—JIenna. MomHoCTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHue S3KCIEpUMEHTA: U3yUEHUE
CMEIIAHHOI'O COEIUHEHUS PE3UCTOPOB;
n3mepenue J/]C HCTOYHMKA TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHHUS,;
HaAOJI0ICHHE DJIEKTPOJIN3a.

OneHka abCONIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEpPeHU (HU3NIECKUX
BEJIUYMH.

OOBbsicCHEHUE IPUHLIUIIOB IEUCTBUS

U YCJIOBHI 0€3011acCHOTO MPUMEHEHUSI
aMIepMeTpa, BOJIbTMETPA, PEOCTATA,
MCTOYHUKOB TOKA,
AIEKTPOHArPEBATEIbHBIX U
AIIEKTPOOCBETUTEIBHBIX MTPUOOPOB,
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DNEKTPOJIBIKYILASA CUIIA U
BHYTPEHHEE COIPOTUBIICHUE
MCTOYHHUKA TOKa. 3aKkoH OMa

IS TIOJTHOH (3aMKHYTOI)
anexktpudeckou uenu. Koporkoe
3aMbIKaHUE.

DneKkTpoHHAasi IPOBOAUMOCTb
TBEPJBIX METAJUIOB. 3aBUCUMOCTD
COMPOTHUBJIEHUS METAILJIOB

OT TEMIIEpaTypHl.
CBepXIIpOBOAMMOCT.
DNEKTPUUECKU TOK B BaKyyMe.
CBOICTBA 2JIEKTPOHHBIX ITYYKOB.
[TomynpoBoauuku. CoOCTBEeHHAS
Y IPUMECHAs IPOBOJUMOCTD
MOJIyNIPOBOJHUKOB. CBOICTBa
p—n-niepexona.
[ToymipoBOTHUKOBBIE TIPHOOPHI.
DNEeKTpUYECKU TOK B paCTBOPAX
U paciuiaBax 3JIeKTPOJIUTOB.
DNEKTPONUTUYECKAS TUCCOLIUALIUSI.
DNEeKTPOIIN3.

DJIEKTPUYECKUN TOK B ra3ax.
CamocTosTeNbHBIN U
HECaMOCTOSTENbHbIN pa3psi.
Monnus. [1na3ma.

TexHuueckue ycTpoucTaa

TEpPMOMETpA COMPOTUBIICHUS,
BaKyyMHOTO J10]1a, TEPMUCTOPOB U
($hOTOPE3UCTOPOB, TTOTYIPOBOTHUKOBBIX
JINOJI0B, TaJIbBAHUKH.

Pemienre pacyeTHBIX 3aj1a4 ¢ IBHO
3aTaHHOM (PU3UUECKON MOJIEIBIO

C HCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
u dhopmyn Tembl «[locTossHHBIN
AIEKTPUYECKUN TOK».

PacrioznaBanue Gu3nUeCKuX SBICHHM
B YYEOHBIX ONBITaX M OKpYKaroIIeh
JKU3HU AJIEKTPUYECKasi TPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUUECKOE,
MarHUTHOE JEUCTBUS TOKA.

AHaIu3 3IEKTPUIECKUX SABICHUN

U TIPOIIECCOB B IIEMSAX MOCTOSTHHOTO
TOKa C MCMOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEBLHOTO U APAJLIEIIbHOTO
COCIMHEHUS MPOBOIHUKOB, 3aKOH
Jxoynsa-Jlenna.

OnucaHue U3y4eHHBIX CBONCTB
BEIIECTB U DJICKTPUUECKHUX SIBJICHUMN

C MCTIOJIb30BaHUEM (PU3UUECKHIX
BEJIMYMH: DJIEKTPUUECKUH 3apsiji, CHIIa
TOKa, AJIEKTPUYECKOE HANPSKEHNE,
AJIEKTPUYECKOE COMPOTUBIICHUE,
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Y IPAKTUYECKOE IPUMEHEHUE!
aMIIepMETp, BOJILTMETP, PEOCTAT,
VCTOYHUKH TOKa,
AJIEKTpOHArpeBaTesbHbIEe MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyYMHBII U0, TEPMHCTOPBI

U (OTOPE3UCTOPHI,
MOJTYyIIPOBOJHUKOBBIN U0/,
rajJbBaHUKA

pa3HoOCTh moTeHnanoB, IJ1C, padbora
TOKAa, MOIITHOCTH TOKA.
Hcnons3oBanne nHPOpMAIMOHHBIX
TEXHOJIOTUH JJIS IIOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU
U TIpeICTaBICHUS HHPOPMAIIUH

MIPU MOJITOTOBKE COOOIIEHUM

O MPUMEHEHUH 3aKOHOB MOCTOSIHHOTO

TOKA B TCXHUKEC U TCXHOJIOTHAX

Htoro no pazneny

22

Pe3epBHOE Bpems

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

48




11 KUIIACC

HanmenoBanue
No KomugectBo OCHOBHBIE BU/JIBI ACATEILHOCTH
pa3aeioB U TeM IIporpamMmMHOE coziepKaHue
n/mt 94acoB 00y4arOIIIXCSI
y4eOHOTO IpeaMeTa
Paznen 1. DaexkTpoauHaMuka
1.1 | MarauTHOE TI0JI€. 11 [TocTosiHHBIE MAarHUTHI. [IpoBenenne SKCIIEpUMEHTA: U3YUYCHHUE

DneKkTpoMarHuTHas
WHTYKITAS

BzaumoaeiicTBre ITOCTOSTHHBIX
MarauToB. MarauTHoe€ 1oJIe.
BekTop MarHuTHOM MHTYKIUU.
[IprHIMD cynepno3uunn
MarHMTHBIX IToJaeH. JInaumn
MarHuTHOM uHAyKuu. Kaptuna
JIMHUWA MarHUTHOM MHAYKIIUU OIS
IMOCTOSIHHBIX MAarHUTOB.
MarauTHoe 1oJjie NPOBOIHUKA

¢ TokoM. KapTuHa JTMHUNA UHIYKIIUA
MarHUTHOT'O MOJIS JJIMHHOTO
MPSMOT0 MPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJIHUKA, KAaTYIIKH
¢ TokoM. OTBIT DpcTrena.
B3aumozeiicTBre MpoOBOHUKOB

C TOKOM.

Cuna Amnepa, ee MOIYJb

Y HaIpaBJICHUE.

Cuna JlopeHia, ee MOyJIb

Y HarpaBJieHUE. [[BrkeHue
3apsHKEHHOM YaCTUIIbI

MAarHUTHOTO MOJSI KATYIIKH C TOKOM,;
WCCJIEIOBAHUE JECHUCTBUS MIOCTOSSHHOTO
MAarHuTa Ha PaMKy C TOKOM,;
WCCJICIOBAHUE SIBJICHUS
AJIEKTPOMArHUTHOW MHIYKIIVH.
OrneHka abCOIIOTHBIX U OTHOCUTEIHHBIX
MOrPEIIHOCTEN U3MEPEHUN PU3NUECKUX
BEJINYMH.

OOBbsicHEHUE PUHITUTIOB JICUCTBUS

U YCJIOBUN 0€30MacHOr0 MPUMEHEHUS
MOCTOSIHHBIX MAarHUTOB,
ANEKTPOMArHUTOB, JJIEKTPOJABUTATENS,
YCKOPUTEJEN JIIEMEHTAPHBIX YaCTHLI,
VHIYKUIVMOHHOM €Y.

Pewienue pacueTHsix 3a1au

Ha MPUMEHEHHE (HOPMYJIT TEMBI
«MarauTHoe 1nosje. JJIeKTPOMarHuTHas
VHTYKLIUS.

Pemienne kauecTBEHHBIX 3a0a4

C ONOPOY HA N3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
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B OJIHOPOJTHOM MAarHUTHOM IIOJIE.
Pa6ora cunel Jlopenna.

SIBneHne 3eKTpOMarHuTHOM
nHayknuu. [loTok BekTopa
MarHUTHON MHAYKIIHUH,
DJIEKTPOABIKYIIAS CUJIAa MHTYKITUU.
3aKOH AIEKTPOMarHuTHOMN
nHaykuuu dapajes.

BuxpeBoe ainekTpudeckoe moidie.
DJIEKTPOJABIIKYIIAS CHJIa MHIYKIIUU
B IIPOBOJHUKE, JBWXKYILIEMCSA
MOCTYIIATENBHO B OJTHOPOJIHOM
MarHuTHOM MOJIE.

IIpasuio Jlenna.

NunykTtuBHOCTS. fBIICHUE
CaMOMHYKIIMU. DIIEKTPOIBIKYIIIAS
CUJIa CAMOUHIYKIUH.

DHEprusi MAarHUTHOT O MOJIA KaTYIIKH
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuuecKnue ycTpoucTra

Y PAKTUYECKOE TPUMEHEHHUE
MTOCTOSTHHBIE MarHUThI,
AJIEKTPOMArHHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIIH
AJIEMEHTAPHBIX YaCTHII,
WH]IYKIIMOHHAS [1€Yb

SBJICHUS TEMbI «MarauTHOE MoJIE.
DJNIEKTPOMArHUTHAS UHIYKIIUS».
Ornpenenenue HanpaBIeHUsI BEKTOPA
MHIYKIMA MarHUTHOTO TOJIS
MIPOBOJAHMUKA C TOKOM, CHUJIbI AMIIEpa
u cwisl JlopeHa.

Pacno3naBanue puznueckux sBiIeHUN
B Y4€OHBIX ONBITaX U OKPYIKAIOIMICH
KU3HU. B3aUMO/ICHCTBUE MAarHUTOB,
AJIEKTPOMAarHuTHasE HHAYKIIHS,
JNEHUCTBHE MAarHUTHOTIO IOJIS Ha
IPOBOJHUK C TOKOM U JBHKYLIUKCS
3aps.

AHaIN3 31EeKTPOMArHUTHBIX SIBICHUI
C UCIIOJIb30BAHUEM 3aKOHA
AIEKTPOMArHUTHON MHIYKIIUH.
Onrcanue n3y4eHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SIBJICHUW C UCTIOJIb30BAHUEM
(hU3NYECKUX BETUYNH: UHIYKITUS
MarHuTHOTO IOJIs, cujla AMIepa, cuiia
JlopeHiia, MHOAYKTUBHOCTh KaTYLIKH,
SHEPIUs SJIEKTPUUYECKOTO U MATHUTHOTO
rosuen

Uroro no pazneny

11
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Pa3nen 2. Kosie0anus 1 BOJHBI

2.1

Mexanuueckue
Y DJICKTPOMAarHUTHBIE
KoJIcOaHUs

KonebarenbHas cucrema.
CB00OOHBIE MEXaHUYECKUE
konebOanus. ["apMoHnueckue
konebanus. [lepuon, yactoTa,
amIuMtyzaa u paza konebaHmil.
[Ipy>X“HHBIN MASTHUK.
MaremaTu4yeckuii MasTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosnebanui. [IpeBpaiieHue sHepruu
IPU TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHblit KOHTYP.
CB0OOTHBIE AJIEKTPOMArHUTHbHIC
KOJI€OaHMs B UACATBHOM
Kosie0aTeTbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUYECKUMU U

QJICKTPOMAaroinTHbBIMHA KOJICOAHUSMU.

®opmyna TomcoHa. 3aKoH
COXpaHEHHUS SHEPTHUH B UJEATLHOM
Kosie0aTeIbHOM KOHTYpE.
[IpencraBienue o 3aTyxarnmx
KosieOaHusax. BeiHyXIeHHbIE
MEXaHHYECKUE KOJeOaHus.
Pe3onanc. BeiHyXneHHbIE
AJIEKTPOMAarHUTHBIEC KOJICOAHNS.
[IepeMeHHBIN TOK.

CunyconanbHbIl IEPEMEHHBIN TOK.

Uccnenosanue napamerpos
Kos1e0aTenbHON CUCTEMBI — IEPHO/IA,
YaCTOThI, aMIUTUTY/IbI U (ha3bl
KoJieOaHui (MpyKUHHBIH

u/vi MaTeMaTUICeCKU MasTHUK).
Hab6nrogenue 3aTyxarmommx Kojie0aHui.
UccnenoBanne CBOMCTB BBIHYKICHHBIX
KoJieOaHui.

Hablmronenue pezoHanca.

[IpoBeneHne 3KCIIEpUMEHTA!
UCCJeI0BaHNE 3aBUCUMOCTH MIepruoaa
MaJbIxX KojeOaHuii rpy3a Ha HUTH

OT JIJTMHBI HUTH U MACChI IPY3a,;
UCCJIeI0BaHNE IEPEMEHHOIO TOKA

B 1IETM U3 MTOCJIEI0BATEIHHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKH
U pe3ucTopa.

OrieHka aOCOFOTHBIX U OTHOCUTEIBHBIX
MOrPEIIHOCTENW U3MEPEHUN PU3NYECKHUX
BEJTUYMH.

OObsicHEHUE IPUHIIUIIOB 1EUCTBUS

Y YCJIOBH 6€3011aCHOTO MPUMEHEHUS
AJNIEKTPUUYECKOr0 3BOHKA, FeHepaTopa
MEPEMEHHOTO TOKA, JINHUN
AJIEKTpoIepeaay.

Pelrenrie pacueTHbIX 3a/1a4 € SIBHO
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MOoIIHOCTH TEPEMEHHOT0 TOKA.
AMIUIMTYTHOE U JE€HCTBYIOLIEE

3HAYCHUC CUJIbI TOKA U HAIIPSAKCHUA.

Tpancdopmarop. [IpousBoactao,
nepeaada u noTpedieHue
AJIEKTPUYECKOUN IHEPIUHU.
DKOJIOTUYECKUE PUCKU

TP ITPOU3BOJICTBE DJIEKTPOIHEPIUH.

Kynbrypa ncnonb3oBanus
AJIIEKTPOIHEPTUHU B MIOBCEIHEBHOM
AKU3HMU.

TexHu4yeckne yCTporucTBa

U TIPAKTUYECKOE MPUMEHEHHE:
ANEKTPUYECKUI 3BOHOK, T€HEpaTop
MIEPEMEHHOT0 TOKA, JINHUU
ANIeKTponepeaay

3aTaHHOM (PU3MUECKOM MOJICIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYyJI, ONUCHIBAIOIIINX
MEXaHWYECKHE U DJIICKTPOMArHUTHHIE
KoJIeOaHMsI.

Onucanrue MEXaHUYCCKUX

Y DJICKTPOMArHUTHBIX KOJIEOaHUH

C UCITOJIb30BaHUEM (DH3UUSCKUX
BEJIMYHH: TICPUOJ] M YaCTOTa
KojeOanuii, ammutyaa u (asza
KoyieOaHMiA, 3apsiT U Chjla TOKa

B rapMOHHYECKHUX AJICKTPOMArHUTHBIX
KoJIeOaHMsIX.

Permenune kauecTBEHHBIX 3a/1a4

C OIOPOM HA N3yYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH, OMTHCHIBAIOIINE
MEXaHWYECKHUE U DJICKTPOMATrHUTHBIC
KojieOaHusl.

PaboTa B rpynmax npu IjiaHdpOBaHUH,
MIPOBEICHUH W UHTEPIPETAINH
PE3YJIbTATOB OIBITOB, U aHAJIN3E
JOTIOTHUTCIIBHBIX HICTOYHUKOB
nHGOpPMAITUH 110 TEME

2.2

Mexanuueckue
Y DJICKTPOMAarHUTHBIE
BOJIHBI

MexaHn4decKue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
CxopocTh pacnpocTpaHEeHUs

U 1nvHa BoJiHbL. [lonepeunsie

N3y4yenue obpazoBanus

Y paclipOCTPAHECHHUS ITOTIEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
Hab6nronenue otpaxeHus
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Y TIPOJIOJIbHBIE BOJTHBI.
WNurepdepentus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' pOMKOCTB
3ByKa. Bricota ToHa. TemOp 3ByKa.
DNEeKTPOMArHUTHBIE BOJIHBI.
YcnoBus U3MydeHUs
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas
OpHUEeHTaIus BEKTOpoB E, B,

V B JICKTPOMAarHUuTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpak€HUE, NPEJIOMIICHHUE,
noJisipu3anusi, TuPppaKius,
unTepdepeniusi. CKopocTh
AJEKTPOMArHUTHBIX BOJIH.

[Ikana 371eKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue 3JIeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHLIMITBI pagAUOCBA3U

U TeneBuieHus. Paguonokanus.
DIIEKTPOMATrHUTHOE 3arpsi3HEHUE
OKPY’KAIOIIEH CPEIbI.

TexHuuecKne ycTpoucTBa

Y MPAKTUYECKOE MPUMEHEHHUE:
MY3bIKAJIbHbIE HHCTPYMEHTHI,
YIIBTPa3ByKOBas JUATHOCTUKA

B TEXHUKE U MEIUIIMHE, pajiap,

U TIpeNIoMIJICHUS], HHTeppepeHuu

1 TupaKkiy MEXaHUIECKUX BOJTH.
HabGnroneHue CBs3M TPOMKOCTH 3BYKa
¥ BBICOTHI TOHA C aMIUTUTY 10

1 4aCcTOTOM KOJIeOaHMI, 3BYKOBOT'O
pe30HaHCA.

HccnenoBanne CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MpEeIOMIICHUE, TOJIsIpU3aIus,
nudpakiys, uHTephepeHITs.
N3yyeHune ycioBuil U3IydeHUs
AJIIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTanuu BekTopoB E, B, v

B AJICKTPOMArHUTHOM BOJTHE.
N3yueHne npumMeHeHns
AJIEKTPOMArHUTHBIX BOJH B TEXHUKE

U OBITY.

OObsicHEHUE IPUHIIUTIOB JIEHCTBUS

Y YCJIOBH 0€3011aCHOr0 NPUMEHEHUS
MY3BIKaJIbHBIX HHCTPYMEHTOB,
VIIBTPa3BYKOBOU TUATHOCTUKH

B TEXHUKE U MEIMIIMHE, pajapa,
paauonprueMHUKa, TeJICBU30Pa,
anTeHHsbl, Tenedona, CBY-meun.
Pemenue pacyeTHbIX M KaU€CTBEHHBIX
3a/1a4 ¢ OIOPOU HA U3YYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMTUCHIBAIOIINE
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PaaNONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neup

pacnpoCcTpaHEHUE MEXaHMYECKUX
Y 3JIEKTPOMArHUTHBIX BOJIH.
Ucnons3oBanue nuHGOpMaIMOHHBIX
TEXHOJIOTHUH JUIA IIONCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALIUU

1 TIpeACTaBICHUS HHGOPMAIIUH

MIPU MOJITOTOBKE COOOIIEHUI

00 MCT0JIb30BAHUU IEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VYuyactue B IUCKyCCUU

00 3JIEKTPOMArHUTHOM 3arps3HEHUH
OKPYKaroIIEH CPEIbI.

Pabora B rpynnax npu rnjiaHUpOBaHUH,
MIPOBEJICHUN U UHTEPIPETAIINU
PE3YJbTATOB OIBITOB U aHAIIU3E
JIOTIOJHUTEIIFHBIX HCTOYHHUKOB
uH(pOpMAITUH 110 TEME

2.3

Onruka

10

['eomerpuueckas onruxa.
[TpsamonnHetHOE pacIpOCTpAHEHUE
CBETa B OJHOPOAHOM cpene. Jlyu
cBeTra. ToyeuHbI HCTOYHHUK CBETA.
Otpaxkenue cBeTa. 3aKOHBI
oTpaxkeHus ceera. [loctpoeHue
U300paKEHUH B IJIOCKOM 3epKaje.
[Ipenomiienue cBeta. 3aKOHBI
MpeIoMIICHUS cBeTa. AOGCOIOTHBIN
rnokasarens npenomieHus. [lomnoe

N3yueHue siBIEHUS IOJTHOTO
BHYTPEHHETO OTPAXKEHUS, €ETO
IIPUMEHEHUS B CBETOBOJIE.

N3yuyenne Mmozene MUKpOCKOIa,
TEJIECKOIA.

Ilonydenue cnekTpa ¢ MOMOIIBIO
NPU3MBbI U TU(PPAKLIMOHHON PELIETKH.
N3mepeHne nokazaresns mpeIoMICHUS
CTEKJIA.

HccnenoBanre CBOMCTB H300paskeHUM
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BHYTPEHHEE OTPAXKECHHUE.
[IpenensHBIN yToa MOITHOTO
BHYTPEHHETO OTPaXKEHUS.
Jucniepcns cera. Cii0KHBIM COCTaB
oenoro ceeta. LBer.

Cobuparonirie 1 pacceuBaroIIme
nuH3bl. ToHkas nuH3a. DokycHoe
pPacCTOSIHUE U ONTHYECKasl CHUIIa
TOHKOM JuH3bI. [locTpoeHue
N300paXeHU B COOMPAIOIIINX

Y paccemBarolux JuH3ax. Gopmyna
TOHKOM JIMH3bI. Y BEJINUCHUE,
JlaBaeMOE€ JINH3O0U.

[Ipenensl IpUMEHUMOCTH
F€OMETPUYECKOU OITHUKH.
Bonnosas ontuka. Marepdepenus
cBera. KorepeHTHbIC HCTOYHUKH.

VY cnoBust HabmOIEHUS

MaKCUMYMOB U MUHUMYMOB

B MHTEPPEPEHIITMOHHON KapTUHE

OT JIBYX CHH(a3HBIX KOT€PEHTHBIX
UCTOYHUKOB.

Hudpaknus ceeta. JudpakimonHas
penieTka. Y cioBUe HaOIIOACHUS
[JIABHBIX MAKCUMYMOB MPU NaJEHUU
MOHOXPOMAaTUYECKOTO CBETA

Ha AUPPAKIIMOHHYIO PELIETKY.

B JIMH3AX.
OOBbsicCHEHUE PUHITUTIOB ICUCTBUS

U yCIIOBU 0€3011aCHOr0 NPUMEHEHUS
OYKOB, JIyTibl, (hOTOAIIApaTa,
MIPOEKIIMOHHOIO afmnapara,
MHUKPOCKOIA, TEIECKOMa, BOJIIOKOHHOM
ONTHUKU, TUPPAKIIMOHHOU PEIIETKH,
MOJISIpOUAA.

Periennie pacyeTHbIX 3a/1a4 C SIBHO
3aIaHHON (PU3HYECKON MOJEIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB M (DOPMYJT TEOMETPUIECKOMN
OITHKH.

[TocTpoenue u onmcanne n300paKeHus,
CO371aBa€MOT0 TJIOCKUM 3€pKaJIoM,
TOHKOW JIMH30M.

Paccmorpenue npenenos
MIPUMEHUMOCTHU T€OMETPUUECKON
OIITHKH.

PacnioznaBanue hpu3ndecKux SBICHUN
B OIBITaX M OKPY>KaOIIeH KU3HHU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHHE, MPETOMIICHHUE,
UHTepPepeHLrs], TUPPaKIHL

U TIOJIIpU3ALIMS CBETA, IUCTIEPCUS
CBETA.
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[Tonmapuszanus ceera.

TexHuYeCcKHne yCTporucCTBa

Y MPAKTUYECKOE MPUMEHECHUE!
OYKH, Jyma, (poroanmnapar,
MPOEKIMOHHBIN amnmapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA,
TIOJISIPOU T

N3yueHue ycrnoBuii HaOII0ICHHUS
MaKCUMYMOB 1 MUHUMYMOB

B UHTEp(PEPEHIIMOHHON KapTUHE
OT ABYX CHH(A3HBIX KOTEPEHTHBIX
WCTOYHUKOB.

VcnoBue HaOMIOACHHUS TJIaBHBIX
MaKCUMYMOB MpH MaICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha TUPPAKIIMOHHYIO PEIICTKY.
AHanM3 ONTHYECKUX SIBICHUMN

C MCIOJIb30BAaHHEM 3aKOHOB. 3aKOH
MPSIMOJIMHEWMHOTO PaCIIPOCTPAHEHUS
CBETAa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETA.
Onmcanne ONTHYECKUX SBJICHUHN

C UCHOJIb30BaHUEM (U3UUECKUX
BEeIUYUH: (POKYCHOE PACCTOSHUE

U OTNITMYECKas CUJjia JIMH3BI

Hroro no pazneny

Pa3nen 3. OCHOBBI ClleNMAJILHOM TeOPUH OTHOCHTENbHOCTH (1anee — CTO)

3.1

OcCHOBBI crIeIAILHON
TEOpUHU
OTHOCHTEIIbHOCTH

4

['panubl MpUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[TocTynatel cienuaabHON TEOPUU
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJYJII CKOPOCTH CBETA B BAKYyME,
MPUHIUIT OTHOCUTENBHOCTH
OWHIITENHA.

Pemenue kauecTBEHHBIX 3a/1a4

C OMOPOM HA U3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnonb3oBanue nH(HOPMAIMOHHBIX
TEXHOJIOTHUH JUIA IIONCKA,
CTPYKTYPHPOBAHUS, UHTEPIIPETALINU
U TipeicTaBiaeHust UHGOpMaIUu
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OTHOCHTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHU U COKPAILCHUE JJIHHBI.
OHeprus U UMIYJIbC
PEJSITUBUCTCKON YaCTHIIBI.
CBs13p Macchl € SJHEPrUeEn

Y UMITYJIbCOM PEJISTUBUCTCKOMN
YaCTHUIbl. DHEPrUsl OKOS

IIPH ITOATOTOBKE COOOIICHUI
O TpaHUIaX MPUMEHUMOCTH
KJIACCUYECKOM MEXAHUKH U OCHOBAX

CTO

Uroro no pazneny

Pasznen 4. KBanToBas pusuka

4.1

JJIEMEHTHI KBAHTOBOM
OITHUKH

®oronsl. Popmyna [Ltanka cBsi3u
sHepruu GOTOHA C €ro YaCTOTOM.
DHeprus 1 UMIyJIbC (HOTOHA.
OTKpBbITHE U UCCIIENOBAHNE
dbotoaddexra. OnbITH

A.T'. CroneroBa. 3aKOHBI
dororddexra. YpaBHeHue
OiiHmTenHa 1d porodddexra.
«Kpacnas rpanuia» porodddexra.
JlaBnenue cBeta. OmObITHI

I1.H. JIeOenena.

XHUMHUYECKOE JEHUCTBUE CBETA.
TexHuuecKkne ycTpoucTBa

1 TIPAKTUYECKOE IPUMEHEHHE!
dboToameMeHT, GOTOIATUHK,
coJIHEeYHas baTapesi, CBETOHO/T

Ha6mronenune hotorddexra

Ha YCTaHOBKE C IMHKOBOM IJIACTUHOM.
UccnenoBanue 3aKOHOB BHEIIIHETO
dbororddexra.

OObsicHEHHE OCHOBHBIX TTPUHITUIIOB
JNEUCTBUS TEXHUUYECKUX YCTPOWUCTB,
TakuXx Kak: GOoTO3IeMEHT, (POTOAATUHK,
COJIHEYHas Oarapesi, CBEeTOIUO;

U YCIIOBUM UX 0€30MacCHOT0
MIPUMEHEHUS B TPAKTUIECKOHN KU3HHU.
Pemenue pacueTHbIX 3a/1a4 ¢ SIBHO
3aIaHHON (PU3UUECKON MOJEIBIO

C UCTOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 (opMyJT KBAHTOBOW ONTHKU.
Pelrenrie kauecTBEHHBIX 3a1a4

C OMOPOM HA U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM OITHKHU.
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PacnioznaBanue Gpu3nyuecKux sBICHHMI
B Y4€OHBIX ONBITAX:
dotoanexTpuaeckuit 3 PeKT, CBETOBOE
JIaBJICHUE.

OnucaHue n3y4eHHbIX KBAHTOBBIX
SBJIEHUH U MIPOLIECCOB

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, IJIMHA BOJIHBI M 4YaCTOTA CBETA,
SHEPrus U UMITYJIbC (POTOHA

4.2

CtpoeHue aToMa

Monens atoma ToMcoHa. OTBITH
Pesepdopna no paccesHuo
a-dactull. [Inanerapnas monens
aroma. IToctymarer bopa.
N3nydenue u nornoimieHne GoToHOB
IIPU IIEPEXOJIE aTOMA C OJHOTO
YPOBHS SHEPTUU Ha Apyrou. Bubl
criekTpoB. CieKTp YpOBHEU YSHEPTUH
aToma BOJOpOJa.

BomHoBBIE cBOMicTBA YacTUI. BOIHEI
ne bpoitns. KopnyckynsipHo-
BOJIHOBOU JTYaJIU3M.

CHoHTaHHOE U BBIHYXJEHHOE
U3JTyYEHUE.

TexHuYeCcKne yCTponcTBa

Y [IPAKTUYECKOE PUMEHEHNUE:
CIIEKTPAJIbHBIN aHAJIN3

Nzyuyenue monenu onsita Pesepdopra.
[IpoBeneHue IKcrepuMeHTa

10 HAOJIIOJICHUIO JTUHEWYATOrO CIEKTPA.
Ornenka aOCOIFOTHBIX M OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

N3yuenue monenu aroMa: ToMcoHa,
IJIaHETAPHON MOZENHN aTOMa, MOJIENH
aroMa bopa.

N3yueHune crieKTpa ypoBHEN SJHEPTUU
aToma Bojiopoaa. O0bsicCHEHNE
MIPUHIATIOB JICCTBUS U YCIIOBUH
0e301acHOro MPUMEHEHHUS
CIIEKTPOCKOIIA, Jia3epa, KBAaHTOBOTO
KOMITbIOTEA.

Pelienrie kKaueCcTBEHHBIX 3aa4

C OIOPOM HA U3YUYCHHBIE 3aKOHBI,
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(ctiexTpocKoI), 1a3ep, KBAHTOBBIH
KOMITBIOTEP

3aKOHOMEPHOCTHU U (pU3HUECKUE
ABJIEHUA 110 TeMe «CTpOEeHuE aToma.
Pacno3naBanue pu3nvecKux sBICHUN
B YUEOHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOr 0 CIIEKTPa U3JIYyYEHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB

U SIBJICHUM C UCITOJIb30BAHUEM
rnocTyJsiatos bopa

4.3

ATOMHOE SApO

OKCIEPUMEHTHI, TOKA3bIBAIOIIHE
CIIOHOCTH CTPOSHUS SpA.
OTKpBITHE PATHOAKTUBHOCTH.
Omneitel Pezepdopaa

IO OTIPEICIICHUIO COCTaBa
PaAMOAKTHBHOTO U3ITYYCHHUS.
CgoiicTBa anb(da-, Oera-,
ramMma-u3iaydeHus. BiausiHue
PaAMOAKTUBHOCTH HA >KUBbBIE
OpPTaHHU3MBI.

OTKpBITHE TPOTOHA U HEUTPOHA.
Hyxiionnas monens snapa
I'etizenOepra-lBaneHkKo.

3apsn siapa. MaccoBoe 4HcIio sipa.
N3oromnsl.

Anwda-pacniaa. DIeKTpOHHBIH

U MO3UTPOHHBIA OeTa-pacmaj.
[Namma-uznyuenue. 3aKoH
PaMOaKTUBHOTO pacIaja.

N3y4yenune sKCriepuMeHTOB,
JIOKA3bIBAIOIINX CI0KHOCTh CTPOCHUS
aTOMHOTO fJIpa.

HccnenoBanne TpEKOB YaCTHIL

(o roToBEIM hoTorpadusim).
N3ydeHue saepHbIX CUIl, SISPHBIX
peakiuii CHHTE3a U pacraa,
TEPMOSIIEPHOTO CUHTE3A.

N3yueHne HyKJIOHHOW MOJIEIH AApa
I'eit3enOepra-MBaneHko.

OObsicHEHUE YCTPONCTBA

Y IPUMEHEHUS JO3UMETPA, KaMephI
Bunbcona, simepHOro peakTopa,
aTOMHOM OOMOBI.

Pemenue 3agau ¢ onopou

Ha MOJyYEHHbIE 3HaHUS, B T.4. O 3apsie
¥ MacCOBOM YHUCIIE sAJIpa.
PacnioznaBanue pu3nvecKux siBJICHUN
B YYEOHBIX OMBITAX U B OKPYXKAIOIIEH
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DHeprus CBsI3U HyKIIOHOB B SIZIpE.
SlnepHbIE CHUJIBL.

Hedekt macchl sapa.

SAnepHble peakunu. [lenenue

Y CUHTE3 SIIEP.

Anepnslii peaktop. TepmosinepHbIi
cunTtes. [Ipobaembl 1 TepCreKTUBHI
SIIEPHON YHEPIETUKMU.
DKOJIOTUYECKUE aCIIEKTHI S/IEPHOU
SHEPIreTUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE
MO3UTPOHA.

MeTtoabl HAOTIOIEHUS

Y pETUCTPALMU JJIEMEHTAPHBIX
YacTHII.

DyHaaMEHTAJIbHBIC
B3auMoOJieuCcTBUA. ENMUHCTBO
bu3nuecKon KapTUHBI MUPA.
TexHuueckue ycTponcTaa

Y IPAKTHYECKOE TPUMEHEHHUE .
IO3UMETP, KaMmepa BusbcoHa,
SIIEPHBIN peakTop, aTOMHasi Oomba

’KU3HU: €ECTECTBEHHAs U UICKYCCTBEHHAs
paliOaKTUBHOCTb.

OnucaHve KBaHTOBBIX SIBIICHUN

U [IPOLIECCOB C UCIIOJIb30BAHUEM
(U3UYECKUX BEJIMYUH: IEPHO/T
[IOJIypacIiaia, JHEPTHsl CBA3U ATOMHBIX
anep, nedexT Macchl apa.

AHaM3 MPOLECCOB U SBJICHUN

C MCIIOJIb30BAHMEM 3aKOHOB U
MOCTYJIaTOB: 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOTO 3apsiia, 3aKOH
COXpaHEHHUsI MaCCOBOT'0O YHCJIA,
nocrynatel bopa, 3axkoH
PaAMOAaKTUBHOTO pacnaia.

VYyactue B paboTte Kpyriaoro croia
«DyHIaMeHTaIbHbIE B3aUMO/ICHCTBUSI.

EnunacTBO hrzndeckoif KapTHHBI MUpay.
Hcnonp3oBanue nHOOPMAITMOHHBIX
TEXHOJIOTU JIJIs TIOMCKa,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALIUN

U TIpeJcTaBiIeHus nHopmanuu

IIPHU MOJITOTOBKE COOOIIEHUI

O MPUMEHEHUHN 3aKOHOB KBAHTOBOU
(U3UKY B TEXHUKE U TEXHOJIOTHUSX,
AKOJIOTMYECKHUX aCTIEKTaX SIACPHOMU
SHEPIreTUKH

Uroro no pazneny

15
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Pa3znen 5. DiieMeHTHI aCTPOHOMUU U ACTPOPU3UKH

5.1

DJIEMEHTHI
aCTPOHOMUU
U aCTpOPU3UKH

7

Dramnbl pa3BUTHS ACTPOHOMUH.
[TpuknagHOe 1 MUPOBO33PEHYECKOE
3HAYEHHUE aCTPOHOMHUHU.

Bup 3Be3gHoro ne6a. Co3Be3nus,
SIPKUE 3BE3/IbI, TUIAHETHI, UX
BUIMMOE IBHKECHUE.

CoJtHeyHas cucTEMa.

Comnnue. CoiHeYHAas! aKTUBHOCTb.

Uctounuk sHeprun ConHua v 3Be37.

3Be3bl, UX OCHOBHEIE
XapakTepucTuku. Jluarpamma
«CIIEKTPAJIbHBIN KJIACC —
CBETHUMOCTB». 3B€3/1bI IJITaBHOM
IIOCJICJIOBATEIbHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTD» JIJIS 3BE3]I
IJIaBHOM I1OCJIEC0BATCIBHOCTH.
BuyTtpennee ctpoeHue 3Be31.
CoBpeMeHHbIE TTPECTABICHUS

0 IIPOUCXOXKJECHUHU U IBOJIOLINU
CouHLa ¥ 3B€3]1. DTambl )KU3HU
3BE31.

Mueunsiii [Iyts — Hama ['aytakTuka.
ITonoxxenue n aBmxenne CoyrHIa

B ['amakTuke. Tumbl rajJakTHk.
PaanoranakTvky U KBazaphbl.
UepHble ABIPHI B A/Ipax TAIaKTHK.

ITonroroBka coobmienuii 00 3Tamax
Pa3BUTHUS aCTPOHOMUH, O TPUKIATHOM
Y MUPOBO33PECHUYECKOM 3HAYEHUU
ACTPOHOMHUH, O METOJIAX MOTYyUYECHUS
Hay4YHBIX aCTPOHOMMYECKUX 3HAHUH,
OTKPBITHSIX B COBPEMEHHOU
ACTPOHOMMUM.

N3ydeHne coBpeMEHHBIX
MPEJCTABICHUN O TPOUCXOKIACHUN

# dBonrony CoJIHIIa U 3BE3I.
N3ydenune TUIOB rajakTuK,
paauoragakTUK U KBa3apoB.

N3y4yenune nBmKeHUST HEOSCHBIX Tel,
9BOJIIOIMH 3Be3]1 U BeennenHoi,
MPOLIECCOB, MPOUCXOIAIINX B 3BE3/aX,
B 3BE€3JHBIX CHCTEMaX,

B MEKTAJIAKTUYECKOU CPENE,
MacITabHON CTPYKTYpbl BeeneHHoMH.
OObsicHeHue paciupenus BeeneHnoit
Ha OCHOBE 3aKOHa Xa001a.
[ToaroroBka K 006CYXIEHUIO
HEpeIIeHHbBIX TPO0JIeM aCTPOHOMHMH.
[IpoBenenue Habm0ACHUN
HEBOOPYKEHHBIM TJIa30M

C MCIIOJIb30BAaHUEM KOMIBIOTEPHBIX
MPUJIOAKEHUH TSI ONIPEETICHUS
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Bcenennas. Pacmumpenue
Bcenennoit. 3akon Xa006:a.
Paz6eranue ranaktuk. Teopus
bosnbuioro B3peiBa. PennkroBoe
U3ITYYCHHE.

MacmrabHast CTpykTypa
Bcenennoit. Meraranakruka.
Hepemennsie mpoOiaemsl
aCTpOHOMUU

MOJI0KEHUS HeOECHBIX 00OBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIEC
co3Be3usa CeBepHOro noiaymapus

U SIPKHE 3BE3/IbI.

[IpoBenenue HaOIIOICHUI B TEIECKOT
Jlynsl, mianet, Miteunoro Ilytwu.
VYyacTue B TUCKYCCUU O HEPEIICHHBIX
npoOjeMax aCTpOHOMUU

Uroro no pazneny

7

Pa3znen 6. O00061nat011€€ MOBTOPEHHE

6.1

O06ooOmaroriee
MTOBTOPCHHE

4

O00011IeHNE U CUCTEMATH3AIIUSI
coAep KaHusl pa3JesioB Kypca
«MexaHuka», «MonekyisapHas
¢dbr3uKa U TEPMOIMHAMHUKA,
«InexkrpoauHaMuka», «Konedanus
1 BOJIHBI», «OCHOBBI CIIEIIHaIbHOMN
T€OPHUU OTHOCUTEITBLHOCTHY,
«KBanToBas pu3nka», « JJIeMEHTHI
aCTPOHOMUH U aCTPODUUKU».
Ponb ¢pusuku u actpoHOMUn

B PKOHOMHYECKOH,
TEXHOJOTUYECKOM, COIIHAIbHOMN

U 3TUYECKOU chepax AesTeTbHOCTU
YeJIOBEKa, POJIb U MECTO (PUBUKHU

Y CTPOHOMHH B COBPEMEHHOM
HAay4YHOW KapTHUHE MUpa, 3HAYCHUE

VYyacTtue B TUCKYCCHUHU O POJIA (DU3UKHU
1 aCTPOHOMUHU B PA3JIMUHBIX chepax
JIEATEIbHOCTH YCJIOBEKA.
[ToaroroBka cooOIllEHUI O MECTE
(buznyecKoi KapTUHBI MUpPA B PALY
COBPEMEHHBIX IMPE/ICTABICHUI

O IPUPOAE.

BrinonHeHnne yueOHBIX 3aJJaHUM,
JEMOHCTPUPYIOLIUX OCBOCHUE
OCHOBHBIX IMOHATHH, (PU3UIECKHUX
BEJIMYMH U 3aKOHOB Kypca (Pu3NKu
10-11 xnaccos
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OIMMCaTEIbHOM,
CHUCTEMaTHU3UPYIOIIEH,
00BACHUTEITLHON

Y IPOrHOCTUYECKON (PyHKIIMH
(bu3nYecKor Teopuy,

PoJIb HU3UYECKON TEOPUH

B (D OpMHUPOBAHUH TIPEICTABICHUM
0 pU3HYECKON KapTUHE MUPA,
MecTO (PU3UYECKOU KapTHUHBI MUpPa
B OOIIIEM PSITY

COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
MPEACTABICHUN O PUPOJIE

Htoro no pazaeny 4
PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBHOMN ITPOI'PAMMBI

10 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl CpelHero 001ero 00pazoBaHus

10.1

JleMOHCTpHpOBaTh Ha TpUMEpPax poib W MeCTO (HU3UKH B
(hOpMUPOBAaHUN COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIBHOCTH
roaen

10.2

YYHUTHIBATh TPAHUIIBI IPUMEHEHHSI U3YUEHHBIX (DU3MUECKUX MOJICTICH:
MaTepuanbHas TOYKA, WHEpIMAaIbHAs CHUCTEeMa OTCU€Ta, aOCOJIOTHO
TBEPAOE TEJIO, UACATBHBIN I'a3; MOJEIN CTPOCHUS T'a30B, KUJIKOCTEN U
TBEPABIX TEJI, TOYEYHBIM DJJIEKTPUUYECKUU 3apsifi — IpPU PELICHUU
(dbuznvecKux 3amaq

10.3

PacrosnaBath (hu3uueckue sBICHUSA (IIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYIIPHO-KHUHETHYECKON TEOpHuHr
CTPOCHHS  BEIIECTBA M  DIIEKTPOJAMHAMUKH. pPaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIUHEWHOE JBIXKEHHE, CBOOOIHOE IaJCHHE
TEN, JBIJKCHHE IO OKPY)KHOCTH, HHEPIHs, B3aUMOJCHCTBHE TeI,
muddy3usi, OpOyHOBCKOE MABWKCHHE, CTPOCHHE IKHIKOCTEH U
TBEPABIX  TEJ, W3MEHEHHe o00béMa Ten TMpH  HArpeBaHHUU
(oxmaxkeHWM), TEIJIOBOE paBHOBECHE, HWCIAPCHHE, KOHIACHCAIMS,
[UTaBJICHWE, KPHUCTAJUTM3alHsl, KHIIEHHE, BIAXXHOCTh  BO3/YXa,
MOBBIIIEHHUE JABJIEHHS ra3a PHU €ro HarpeBaHWK B 3aKPBITOM COCY/IE,
CBS3b MEXAy IMapaMeTpaMH COCTOSIHHS ra3a B H30MpPOIECCax;
DJIEKTPHU3ALIMS TEIl, B3aUMOJECHCTBUE 3apsAI0B

10.4

OnuceiBaTh MEXaHHYECKOE JBIKEHHME, HCHONb3ysd (U3HYECKHe
BEJIMYMHBI. KOOPAMHATA, MyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWJA, MMIYJIbC Tejla, KHUHETUYECKass dSHEeprus,
MOTEHLIMAJbHAs JHEepPrusi, MexaHudyeckas paboTa, MeXxaHUYecKas
MOIITHOCTbH; TPY ONKUCAHUH MPABHIBHO TPAKTOBATh (PU3NYECKHIA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX O0O3HAu€HUS M EeAUHMIIBI, HAXOIUTh
(opMyIIbl, CBA3BIBAIOIINE JAaHHYIO (PM3UUYECKYIO BEJIUUUHY C APYTUMHU
BEIIMYMHAMU

10.5

OnuceiBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEI U TEIJIOBBIE
SBJICHUS,, UCHOJIb3ys (U3MYECKUE BEJIUYMHBI. JaBJIECHUE Tas3a,
TEMIIepaTypa, CpeIHssl KHUHETHYECKas DJHEPrus XaoTHYECKOIo
IBIDKEHUS MOJIEKYJ, CpEIHEKBAaJpaTU4YHAsI CKOPOCTb MOJEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss SHeprus, pabora rasa,
KO3((UUIUEHT TMOJE3HOro JEHCTBUS TEIUIOBOIO JIBUraTelsd; IpHU
ONHUCaHUU IIPaBUIIBHO TPaKTOBATh buznueckuit CMBICII
UCIOJIb3YEMBIX BEJIIMYMH, UX OOO3HAUYCHHUS W EIUHUIIbI, HAXOJIUTh
(GopMyIibl, CBS3BIBAIONINE JaHHYIO (PU3NYECKYIO BEIHMUUHY C IPYTUMHU
BEJIMYMHAM

10.6

OnuceIiBaTh HU3YYCHHBIC SJICKTPUYCCKUC CBOICTBa BeEIIECTBA U




ANMEKTpUYeCKHe  siBieHHs  (MpoLecchl), HCHONB3ys  (U3HYECKUE
BEJINYUHBI: JNEKTPUYECKUN  3apsin, JNEKTPUYECKOE 1oJIe,
HaIpsOKEHHOCTh  MOJISA, IMOTEHLMAN, Pa3sHOCTb IIOTEHLUAJIOB, IIPH
OTMCAaHWH TIPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICI HCIIOJIb3YEMbIX
BEIMYMH, HX OO0O3HAYeHHUs U EAMHULBI, YyKa3blBaTh (HOPMYJIbI,
CBSI3BIBAIOIIME  JIAaHHYI0  (U3UYECKYI0 BEIWYHHY C  APYTHMHA
BEJIMYUHAMU

10.7

aHATM3UpPOBaTh (PU3MUECKUE TIPOLECCHl M  SIBIICHUS, HCIOJIb3Ys
¢u3nuecKkue 3aKOHbI U MPUHLUIBL: 3aKOH BCEMUPHOTo Tarotenus, I, 11
u |1l 3axonsr HploTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEpPTuH,
3aKOH COXpaHEHHUs UMITYJIbCA, IPUHLUI CYNEPHO3ULIUU CUJI, TPUHLIUI
paBHOMPaBUs HMHEPHUATBHBIX CHUCTEM  OTCU€Ta; MOJEKYISIPHO-
KUHETHUYECKYIO TEOPHIO CTPOEHHsI BEIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpemHel KWHETWYECKOW SHEPTHH TEIJIOBOTO IBIIKEHHSI MOJICKYT C
abCONIIOTHOW TeMIlepaTypoi, MEepBbIH 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAHEHMsI JJIEKTPUUYECKOro 3apsaa, 3akoH Kynona; mnpu 3ToMm
pa3nuyarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIp2)KECHHE M YCIOBUs (TpaHHIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPUHIUIMBI JEHCTBHUS MaIUH, HPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuyarh YCJIOBUS HX O€30MacHOro
HCII0JIb30BaHUs B IOBCEIHEBHOM KU3HU

10.9

Brimmonasats OKCIICPUMCHTEI 11O UCCIICAOBAHUTIO (1)I/I3I/ILICCKI/IX SIBJIEHUU U
MPOIIECCOB € MCIOIBb30BAaHUEM MPSMBIX M KOCBECHHBIX W3MEPEHHI; MTPU
3ToM (opMyIHpoBaTh mpodaemy (3amady) W THUIIOTE3y YUeOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIIOKEHHOTO
000py/noBaHusl, IPOBOJUTH OMBIT U (HOPMYJIUPOBATH BHIBOBI

10.10

OcymecTBnaATh MNpsIMbIE M KOCBEHHbIE M3MEpEeHHs] (DU3NYECKUX
BEJIMYMH; TMPH ITOM BBHIOMPATh ONTHUMAJBHBIA CIIOCOO0 HM3MEpPEHHS WU
HCIIOJIB30BAaTh U3BECTHBIE METO/IbI OLICHKH IIOTPEILIHOCTEH U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEJIUYMHAMH C
HCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMH; IPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBAaTh pE3yJabTaThl MOJY4YEHHOW 3aBHCHUMOCTH
(¢u3NYeCcKUX BEIMYUH B BUJE TAOIUI U TPaHKOB, €JaTh BHIBOJBI IO
pe3yabTaTaM McCie10BaHus

10.12

CoOmogate mpaBmwia 0€30MacHOrO  TpyJa TIpH  HPOBEICHUU
UCCIIEIOBAaHUM B  paMKax Yy4eOHOro SKCIIEpUMEHTa, Yy4eOHO-
MCCIIEIOBATENILCKONH M TIPOEKTHOM IEATENHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIaOOPATOPHOTO 000PYJOBAHUS

10.13

Pemarp pacu€rHble 3aauu C SIBHO 3aJlaHHOW (DU3MUECKON MOJIENbIO,
WCTIONB3Ysl (U3MYECKUE 3aKOHBI M TIPUHIUIIBI, Ha OCHOBE aHallu3a
yCIOBHS  3a/ladyd  BbIOMpaTh  (PU3MUECKYI0  MOJENb, BBIICISATH
¢u3znueckre BeIUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE AJis €€ PEeLIeHHUS,
MIPOBOJIUTH PACUETHI U OLIEHUBATH PEATbHOCTH MOJIYYEHHOTO 3HAYEHUS
(hbU3UYECKON BETMYUHBI

10.14

Pemars Ka4eCTBECHHbIE 3aJ1a4u: BBICTPAaWBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKIACHUW C OMOPOM HAa WU3yUYCHHbBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHUE SIBICHUS

10.15

Hcnons30BaTh npu  pelICcHUU y‘I€6HI)IX 3aga4d COBPCMCHHBIC
I/IH(1)OpMaI_II/IOHHBIC TCXHOJIOTUM [JId TIOMCK4, CTPYKTYPUPOBAHUS,




UHTEpHpeTalud M MNpPeJCTaBlIeHHUs y4yeOHOM W Hay4HO-TOMYJISIPHOMN
nH(poOpMaLK, MOJYYEHHON M3 Pa3iIUYHbIX HCTOYHHMKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJyYaeMy0 HH(OpMAIIIO

10.16

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUWCKHX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOLECCOB OKPYKAIOLIETO
MHpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp3oBaTh TeopeTHYEeCKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOM
KHU3HH U o0ecTiedyeHnss 0€30IacHOCTH MpU 00paleHnn ¢ MpudopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, MJII COXpPAHEHUS 3J0POBbS U
coOII0IeHHSI HOPM 3KOJIOTMYECKOT 0 IOBEJIEHUS B OKPY>KaIOILEl cpeie

10.18

PaGotaTh B rpymnmne ¢ BBIIOJHEHUEM Pa3IMUYHBIX COLIMAJIBHBIX pOJIEH,
IUIaHUPOBAaTh  pabOTy  IpPYHIbl, pPallMOHAIBHO  pPacHpeneliiTh
00s3aHHOCTH ¥ IUIAHUPOBATh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTyallUsX, aJeKBAaTHO OIICHUBATh BKJIaJ KaXXIOro U3 YYaCTHUKOB
I'PYIIBI B peLICHUE paccMaTpUBaeMoil mpooaemMbl

11 KIIACC

Kon
MpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero oo1ero 0opa3oBaHus

111

JleMoHCTpUpOBaTH Ha TpHUMEpax pojib U MeCcTo (UMK B
(GbOopMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTHUYECKON AEATEIHbHOCTH
JOJIEH, IETOCTHOCTh U €AMHCTBO (DU3UYECKOM KapTUHBI MUPa

11.2

VY4YuTHIBaTh TPAHUIBI IPUMEHEHUS U3yYCHHBIX (U3NYECKUX MOJEIeH:
TOYEUYHBIN JJIEKTPUUECKUN 3apsl, saepHas MOJEIb aTOMa, HYyKJIIOHHas
MOJIEJTb AaTOMHOTO SIZ[pa TPHU peIIeHUH (PU3UYECKHX 3a/1a4

11.3

PacriosHaBath Qusuyeckue siBieHus (MPOIecchl) U OOBICHITH UX Ha
OCHOBE  3aKOHOB  JJICKTPOJMHAMUKMA W  KBAaHTOBOH  (DU3HUKWU:
ANIEKTPUYECKasT MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JICHCTBUS ~ TOKA,  B3aMMOJICHCTBHE  MAarHHUTOB,
ANIEKTPOMArHUTHAS HMHAYKIMSA, [ICHCTBHE MArHUTHOTO TOJs Ha
NPOBOJHUK C TOKOM M JIBHKYIIMHCS 3apsill, AJICKTPOMAarHUTHBIC
KoJIeOaHMss W BOJIHBI, MPSIMOJHHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHHe,  IpejomiieHue, uHTepdepeHuus, aAudpakuus U
MOJISIPU3AIMsl CBETA, TUCIIEPCUsl CBETa, (OTOANIEKTpUYECKUil >dpdekt
(boToaddekt), cBeToBOoe MaBiIeHHE, BO3HMKHOBEHHE JIMHEHYATOrO
CIIEKTpa aToMa BOJOPOJA, €CTECTBEHHass MW  HCKYCCTBEHHAas
PaaIuOaKTHBHOCTh

11.4

OnuceiBaTh HM3Y4YEHHBIC CBOWCTBA  BemiecTBa  (dJICKTPHUECKHE,
MAarHuTHBIC, OIITHUYCCKUC, BJICKTpI/ILIeCKYIO HpOBOI[I/IMOCTI) pa3J'II/I‘~IHI>IX
cpelr) © DNEeKTPOMAarHWTHBIC siBieHHs  (MPOIECChI), HCIOIB3Ys
(dbu3MYecKue  BETUYHMHBI.  JJIGKTPUUECKHH  3apsja, Cujla  TOKa,
JNEKTPUUYECKOE  HANpPsDKEHHE,  DJIEKTPUYECKOE  COMPOTHUBIIEHUE,
pasHocTh moteHimanos, DJIC, pabora Toka, MHAYKIMS MarHUTHOTO
noss, cuina Awmmepa, cuia JIlopeHla, WHAYKTHUBHOCTb KAaTYIIKH,




SHEPTUsl ANEKTPUYECKOTO M MArHUTHOTO TOJEH, MepHoJ W YacTtoTa
KoJieOaHu B KOJIeOATETLHOM KOHTYPE, 3aps]l U CUJIa TOKa B MPOIECCE
TapMOHUYECKHUX ANEKTPOMArHUTHBIX Kosie0aHui, dboxycHoe
PaCCTOAHUC KW ONTHUYCCKAsA CHJIa JINH3EI, Ipu OINHUCAHUN MPaBUIILHO
TPAaKTOBaTh (DU3MYECKUII CMBICI UCIOJB3YEMbIX BEJIHYUH, HX
00O3HAUEHHsI W eNWHUIBI, YKa3blBaTh (HOPMYJBI, CBSI3BIBAIOIINE
JTaHHYIO (DU3UUECKYIO BETUYHUHY C IPYTUMH BEIMYMHAMHU
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OnuceIBaTh U3yYEHHBIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIOIb3YS
¢u3nyecKue BETUYMHBI. CKOPOCTbh JIEKTPOMArHUTHBIX BOJIH, JJMHA
BOJHBI M 4YacTOTa CBETa, SHEPIrUs M HMIYJIbC (OTOHA, TNEPUOA
nojgypacmnaza, JSHEprus CBsI3U aTOMHBIX sAAep; IIPU ONMCAaHUH
MPaBUIbHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJb3yEMbIX BEJIUYMH,
ux 0003HAYEHMsS W EIUHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLIUE
JaHHYI0 (U3MYECKYIO0 BEIMYUHY C IPYTUMHU BEIUYMHAMU, BHIYUCIIATD
3HaueHue PU3NYECKON BEITUUUHBI

11.6

Ananu3upoBaTh (PU3MUECKHE MPOLECChl U SIBJICHUS, MCIIONb3Ys
¢usznueckue 3aKOHBI W OpUHOUOBL  3akoH Owma,  3aKOHBI
MOCTIEIOBATEIbHOTO W TMapaUIeTIbHOTO COCIUHEHUsSI TPOBOJIHUKOB,
3akoH J»xoyns — JleHna, 3aKOH 3JEKTPOMAarHUTHON WHAYKIIWHU, 3aKOH
MPSIMOJIMHEHHOTO PacIPOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa,
3aKOHBI ~ TPENOMIICHUS  CBETa, YypaBHEHHE OUWHINTEHHA Ui
dboToadderra, 3aKOH COXpPAHCHHS DHEPTrUH, 3aKOH COXPaHCHUS
UMITYJIbCa, 3aKOH COXPaHEHUs JJIEKTPUUECKOro 3aps/ia, 3aKOH
COXpPAaHEHHs  MacCOBOrO  4HWCJIa, TMocTyidaTel  bopa, 3akoH
pPaAMOAKTUBHOTO pacmajga; TpH JITOM pPa3inyaTh CIOBECHYIO
(hOpMYITHUPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE U YCIIOBHUS
(rpanHumIBI, 00JIACTH) TPUMEHHUMOCTH

11.7

OHpe)IeJ'IﬂTB HarpaBJICHUEC BCKTOpa HWHAYKIOWMH MArHuTHOI'O I10JIA
IIPOBOAHUKA C TOKOM, CHJIbL AMHepa " CHUJIbI HopeHua

11.8

CtpouTh # ONHUCHIBATH H300paXK€HWE, CO37AABAEMOE  IUIOCKUM
3€pKaJioM, TOHKOM JINH301

11.9

BremoaHATE SKCIICPUMCHTEI IO UCCIICAOBAHUTIO (1)I/I3I/I‘I€CKI/IX SIBIICHUM U
MIPOIIECCOB € MCIIOJIB30BAaHUEM NPSIMBIX U KOCBEHHBIX M3MEPEHU; PU
aToM (opmynupoBate mnpoOiiemy (3amady) M THIOTE3Yy Y4eOHOIro
SKCHEpUMEHTa,  CcOoOMpaTb  YCTAaHOBKY M3  IPEAJIOKEHHOTO
000py/0BaHusl, IPOBOJUTH OMBIT U (HOPMYJIUPOBATH BHIBOBI

11.10

OCYH_IGCTBJ'IHTB npsAMbIC W KOCBCHHBIC HU3MCPCHUA (bHSH‘lCCKI/IX
BCJIMYUH,; IPU 3TOM BI)I6I/IpaTIa OIITHMAJILHEIA CIIOCO0 HU3MCPCHHUA U
HCIIOJb30BaTh U3BCCTHBIC MCTOIbI OLICHKHU HOFpCIlIHOCTGfI I/I3MepeHI/II71

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH C HCIIOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUN; TpPU HATOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUpOBaTh PE3YNHTAThl TIOJYYCHHOW 3aBUCUMOCTH (PU3UUYECKHUX
BETTMYMH B BUJIE TaOnuIl ¥ TpaduKoB, JIeJaTh BBIBOJBI MO pe3yibTaTaM
HCCIEIOBAHUS

11.12

CobOmronate mpaBwia 0€30HACHOIO TpyAa TMpU  MPOBEJACHUHU
UCCIIEJIOBAaHUH B pamMKax ydeOHOro OSKCIEepUMeHTa, YydeOHo-
UCCIIe10BaTENbCKON U MPOEKTHON JEATENBHOCTU C MCIOJIb30BAaHUEM
M3MEPUTEITHHBIX YCTPOUCTB U Ja00OPaTOpHOTO 000PYAOBAHUS

11.13

Pemate pacuéTHpIe 3a7auu ¢ SBHO 3aJIaHHOW (DM3UYECKOH MOJEIIbIO,




UCTONb3ysd (U3MUECKUE 3aKOHBl M NPUHIMIIBI, HAa OCHOBE aHalu3a
YCIIOBHUS ~ 3a/la4ydl  BBIOMpATh (U3UYECKYI0 MOJENb, BBIICIATH
¢usnyeckue BeTUYMHBI U (OPMYIIbI, HEOOXOAUMBIE Ul €€ pelleHus,
MIPOBOAMTDH PACUETHI U OLIEHUBATh PEATIbHOCTh MOJYYEHHOTIO 3HAUECHUS
(u3n4YecKOl BeIMYHUHBI

11.14

Pemlate  kadecTBeHHBIE — 3aJa4M: BBICTPauBaTh  JIOTUYECKH
HENPOTUBOPEUYUBYIO LIEMOYKY PACCYKIECHHUH C ONOPON Ha M3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS

11.15

Hcnonp3oBaTh NOpU  pelICHUM YY4eOHBIX 3aJad  COBPEMEHHbIC
MH(OPMALlMOHHBIE TEXHOJIOTMM JUIsl TIOWMCKA, CTPYKTYpPUPOBaHMS,
UHTEpHpeTalud M HpPeJCTaBIeHUs y4yeOHOM W Hay4HO-IOIMYJIIPHOMN
nH(poOpMaLny, MOJYYEHHON M3 Pa3iIU4HbIX MCTOYHHMKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJy4aeMyr HH(OpMAIIIO

11.16

OOBSICHATh TPUHIUIBI JACHCTBHS MAIUH, MPUOOPOB M TEXHUYECCKUX
YCTPOMCTB; pa3nuyaTh YCIOBUS UX 0€30MacHOr0 HCIOJIb30BAaHUS B
IOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTh TpHUMEPHI BKJIa/la POCCUUCKHX W 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO
MHDa, B pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp3oBaTh TEOpEeTUYECKUE 3HAHHUS 1O (PU3UKE B TMOBCEIHEBHOUN
YKU3HHM JIJI 00ecrieueHrus: 0€301acHOCTH TP OOpaIlieH!uH ¢ MpuoopaMu
U TEXHHUYECKUMHU YCTPOWCTBAMH, JMJII COXPAHEHUS 3J0POBBSI U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJICHHUSI B OKPYIKAIOIIIEH cpejie

11.19

PaGoTaTh B Tpymnme C BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ pabOTy  TIPYHIbl,  PalMOHAIBHO  PACHpENeNiTh
O0SI3aHHOCTH M  IUIAHUPOBATh  JICSATENBHOCTh B  HECTAHAAPTHBIX
CUTyallMsX, aJCeKBaTHO OLEHMBATH BKJIAJ KaXIOr0 W3 YYaCTHHKOB
TPYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIIEMBI




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KUIACC

Kon
pa3jiena

Kon

NPOBEPSIEMOr0

3JIEMEHTA

IIpoBepsiemble 3JIEeMEHTHI COTEPKAHUS

OU3NKA 1 METObI HAYYHOI'O ITO3HAHUWA

1.1

®usmnka — Hayka o npuponae. Hayunbie MeToasl Mo3HAHUSA
OKpyXaromero mupa. Ponb 3kcnepuMeHTa M TEOpUM B
IpoLecce NO3HAHUSI MPUPOABI. DKCIIEPUMEHT B (DU3HKE

1.2

MopenupoBanue (GU3MYECKUX SIBJICHUH UM  IPOIIECCOB.
Hayunble runorespl. @u3nuecKkHe 3aKOHbI M TEOPHUH.
I'paHuIBl MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpuHIMM
cooTBeTcTBUS. Poib n Mecto ¢u3uku B (HOPMUPOBAHUU
COBPEMEHHON Hay4yHON KapTUHBI MHUpPA, B MPaKTUYECKOU
NEeITEILHOCTH JI0IEH

MEXAHHWKA

KMHEMATUKA

2.1.1

MexaHnueckoe JBUKEHUE. OTHOCHTENBHOCTH
MeXaHH4YecKoro aBkeHus. Cucrema orcuéra. Tpaekropus

2.1.2

2.1.3

2.14

[Tepememnienue, cKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsI
CKOPOCTb) W YCKOPEHHE MAaTepUabHON TOYKH, HX
IPOEKIMM Ha OCU cucTeMbl KoopauHatr. ClioxeHue
IIEPEMEIIEHUN U CII0KEHUE CKOPOCTEH

PaBHOMEpHOE U paBHOYCKOPEHHOE  HIPSAMOJIMHEHHOE
nBiokeHue. ['paguky 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS, IyTH U NEepEeMEIIEeHUs] MaTepHUabHON TOUKU OT
BpEMEHU

CBoOoaHOe maieHne. Y CKOpeHrue CBOOOTHOTO TaeHUs

2.1

2.15

KpuBonuueliHoe nBrkeHue. PaBHOMEpHOE [BUJKEHHE
MAaTepHaIbHON TOYKU MO OKPYXKHOCTU. YTJIOBasi CKOPOCTb,
JIMHEWHAas CKOpOCTB. Ilepuon u 4acToTa.
LIeHTpOCTPEMUTENBHOE YCKOPEHHE

2.1.6

Texnuueckue yCTpOﬁCTBa: CIINAOMCTD, JABHIKCHHC
CHapsAA0B, HCIIHBIC U pCMCHHBIC IIEPCAaun

2.1.7

[lpaktuyeckne  pabOTHI. WN3mepenne  MIHOBEHHOU
ckopocTH. MccnenoBaHne COOTHOIIEHUS MEXAY ITyTSMH,
IIPOMJEHHBIMU TEJIOM 3a IOCJIEI0BATE/IbHbIE paBHbBIC
IIPOMEXYTKH BPEMEHU IIPH PABHOYCKOPEHHOM JABH)KCHUU C
HayaJIbHOM  CKOPOCTBIO, paBHOM Hym0. I3ydeHue
JNBW)KEHUS IapuKa B BA3KOW KUAKOCTU. I3yueHue
JBMDKEHUSI Tea, OpPOIICHHOTO TOPU30HTAIEHO

JTMHAMMKA

2.2

2.2.1

IIpunuun ortHocurensHOcTH T'anuies. IlepBblil  3aKkoH
HproTona. MlHepunanbHble CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuna. [IpyuHIMn cynepno3uiuu cuil

2.2.3

Bropoii 3akoH HpIOTOHa 1 MaTepHalbHOM TOYKH B




uHepnuanbHoil cucreme orcuéra (MCO). Tpertwii 3akoH
HpbroToHa 17151 MaTepuaibHbIX TOYEK

2.2.4

3akoH BcemupHoro Ttsarorenus. Cwia Ttspkectu. IlepBas
KOCMHUYECKasi CKOpOCTh. Bec Tena

2.2.5

Cwuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIbKEHHUS U
cwia TpeHus 1nokos. Koadduuument tpenus. Cuna
COIIPOTHUBIICHUS TIPU JBWKCHHUHU TEJIa B KUJIKOCTH WJIH ra3e

2.2.7

IlocTynaTensHOE M BpallaTeIbHOE JBHKEHHE a0COIIOTHO
TBEPAOTO TENIA

2.2.8

MOMEHT CHJIBI OTHOCHTENBEHO OCH BpamieHus. [lnedo cuisl.
Ycnosus paBHoBecust TBEpaoro tena B UCO

2.2.9

TexHuueckne  yCTPOMCTBA: TMOAUIMITHUKH, JIBUKEHUE
HWCKYCCTBEHHBIX CITYyTHUKOB

2.2.10

[Ipaktrueckue pabotel. M3yueHue nBuKeHUs Opycka IO
HAKJIOHHOHN INIOCKOCTHU IIOJ JCHUCTBHEM HECKOJILKUX CHIIL
HccnenoBanue 3aBHCHMOCTH CHII YIIPYTOCTH,
BO3ZHUKAKOIIUX B AcPOPMUPYEMON MPYKUHE U PE3UHOBOM
oOpasne, ot BenmumHBl uX nedopmaruu. MccrnenoBanue
YCIIOBUM PpaBHOBECUS TBEPAOTO Tejaa, HMMEIOLEro OCh
BpaIieHus

2.3

3AKOHBI COXPAHEHHWA B MEXAHUKE

2.3.1

I/IMHy.]'II)C MaTepI/IaJ'H)HOI\/’I TOYKH, CHCTCMbI MaTCpHAJIbHBIX
TOYCK. I/IMHyJ'IBC CHJIbl 1 USMCHCHHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHuss umnyiabca B HWCO. PeaxTtuBHOE
JBMKEHHE

2.3.3

PaGora cuibl

2.3.4

MonIHOCTh CUJIBI

2.3.5

Kunernueckas sHeprus MarepuanbHOM To4ku. Teopema o
KMHETUYECKOW SHEPTUU

2.3.6

[TorenmansHas sHeprus. [loreHunanbHas 3HEPrus ynpyro
neopMuUpOBaHHONW TPYXKUHBL [loTeHIMaNbHAsT SHEPTUs
Tesa BOJMM3M OBEPXHOCTH 3eMITH

2.3.7

[loreHnuanbHble M HENOTEHIMATIbHbBIE CUIIBI. CBS3b PabOTHI
HENOTEHLUUAIbHBIX CWJI C M3MEHEHHMEM MEXaHUYECKOM
SHEPrUM CHCTEMBI TeJ. 3aKOH COXPAHEHHUS MEXaHW4eCKOH
SHEPTUU

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuyeckue yCTpPOWMCTBA: JBUKEHHUE PAKET, BOJIOMET,
Komep, NPYXUHHBINA MUCTOJIET

2.3.10

[Ipaktuyeckue pabGoTbl. M3ydeHue CBSI3U CKOpPOCTEH Ten
Ipu HEeymnpyrom yaape. MccnenoBanue cBsizu pabOThI CHIIBI
C U3MEHEHUEM MEXAHNYECKOW DHEPIUH Tea

MOJIEKVJISAPHAS ®U3UKA U TEPMOANMHAMUKA

3.1

OCH

OBbI MOJIEKYJISPHO-KMHETMYECKOM TEOPUH

3.11

OCHOBHBIE ~ TIOJIO)KEHUS  MOJIEKYJISIPHO-KUHETHUECKON
teopuu. bpoyHoBckoe nBmxenue. [Huddys3us. Xapaxrtep




JBMKEHUS W B3aUMOJCHCTBUS YaCTHI] BEIlleCTBA

3.12

Mogenu cTpoeHHsI Tra3oB, KUIAKOCTEHM W TBEPABIX TEN U
00BsICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE DTUX MOJEIEH

3.13

Macca wmonekyn. KomnuectBo BemectBa. IlocTosiHHas
ABoraipo

3.14

TemnoBoe paBHoBecue. Temmneparypa U €€ HU3MEpPEHUE.
IlIxana remneparyp Llenbcus

3.15

Mopens  uaeansHoro ra3za. (OCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KMHETHUECKON TEOPHH HUJIaIbHOIO ra3a

3.1.6

AOGcomoTHas ~ TeMmmeparypa  Kak ~ Mepa  CpexHei
KMHETHYECKOW SHEPTUH TEIJIOBOrO JBUKEHHUS YacTHI] rasa.
[Ikana Temnepatyp KenbBuna

3.1.7

VYpasuenue Kmaneiipona — MenaeneeBa. 3akon JlaipToHa

3.18

l'a3oBeie 3akoHbl. M3ompomeccsl B HacanbHOM Trase C
MOCTOSHHBIM KOJIMYECTBOM BEILECTBA: M30TEPMA, U30X0Pa,
n3obapa

3.1.9

TexHudeckne ycTpocTBa: TEpMOMETpP, ObapoMeTp

3.1.10

[IpakTrueckue paboTel. M3MepeHwe wmacchl BO3Iyxa B
KJIacCHOM KoMHate. McciegoBaHue 3aBUCUMOCTH MEXKIY
rapaMeTpaMu COCTOSIHUS pa3peKeHHOTO raza

3.2

OCHOBbI TEPMOJIMHAMUWKNM

3.21

TepMonuHamuyeckass cucrema. BHYTpeHHsss dHeprus
TEPMOTUHAMHUYECKONW CUCTEMBI U CIIOCOOBI €€ N3MECHEHUS

3.2.2

3.2.3

KonnuectBo Ttemnorel u pabota. BHyTpeHHssT sHeprus
0JIHOATOMHOT'0 MJI€aJIbHOTO r'a3a

Buzapl Teruionepenauyu: TEMJIONPOBOJHOCTh, KOHBEKIIMS,
n3inydeHue. TernoéMKoCTh Tena. Y ieinbHas TeIUIOEMKOCTD
BELIECTBA. Pacuér  kommuecTBa  TEIJIOTHI  IpHU
TeruIonepenaye

3.24

[lepBBIii 3akOH TepMOAWHAMUKHU. [IpuMeHeHue mnepBoro
3aKOHAa TEPMOJMHAMHKHU K wH3ompoieccaM. [ 'padudeckas
WHTEpIpeTarus paboThl raza

3.25

TermoBble MamuHbl. [IpUHOMOBL  AEHCTBUS  TEIUJIOBBIX
MamuH. [IpeoOpa3oBaHusi SHEPTUU B TEIUIOBBIX MaIllMHAX.
Koaddunuent mnonesnoro gevictus (mamee — KIIJ)
terioBoit mamuHbl. [{ukin Kapuo u ero KI1/]

3.2.6

Bropoii  3akOH  TEPMOJHMHAMMUKH. Heob6patumocts
mpoueccoB B npupoae.  TemoBele  ABUTaTeNu.
DKosorn4eckue nmpoOaeMbl TeIIOHEPTeTUKH

3.2.7

TexHuueckne  yCTpOWMCTBA:  JBHUraTrellb  BHYTPEHHEIO
cropanusi, OBITOBOM XOJOUIBHHUK, KOHTUITHOHEP

3.2.8

[IpakTnueckue paboTHL. N3mepenue yIEIBbHOU
TEIJI0EMKOCTH

3.3

AI'PET'AT

HBIE COCTOSHUSA BEHHIECBA. ®A30BBIE [TEPEXO/IbI

3.3.1

ITapooOpazoBanue U KoHAeHcauus. McnapeHue u KumneHue.
VYnenebHast — Temiota  MapooOpa3oBaHUS.  3aBHCHMOCTD
TEMIIepaTypbl KUIICHUS OT JaBJICHUS




AOCOII0THAsT W OTHOCUTEIbHAS BIIAXKHOCTh BO3yXa.

3.3.2 .
Hacelennslii map
Teépmoe Ttemo. Kpucramnuueckue u amopdHble Tena.
3.3.3 AHU30TpONMs CBOMCTB KpUCTALIOB. JKHUIKHE KPHUCTAJUIBI.
CoBpeMeHHbIE MaTepuabl
33.4 [InaBienne w© KpucTtajuiM3auus. YJIelapHas TEIUIOTa
iaBnenus. Cybomumanus
3.35 YpaBHeHHE TEIIOBOTO OajlaHca
TexHuyeckue yCTpOWCTBA: TUTPOMETP M TMCUXPOMETP,
336 KaJIOpUMETpP, TEXHOJOTHH TOJYYCHUS COBPEMEHHBIX
MaTepuagoB, B TOM YHCIE€ HAHOMAaTepHalloB, W
HAHOTEXHOJIOTUHU
3.3.7 ITpaktrueckue pabotel. U3MepeHne BIaXKHOCTH BO3TyXa
4 OJIEKTPOJMHAMUKA
OJIEKTPOCTATHUKA
411 DnexkTpu3anusi Ten. OIEKTpUYecKuid 3apsa. JlBa Buga
AIEKTPUYECKUX 3apsiIOB
4.1.2 [IpoBOIHUKY, TUATEKTPUKH U MOJTYTIPOBOAHUKU
4.1.3 3aKOH COXpaHEHHUs IEKTPUUYECKOT0 3apsia
414 B3aumopeiicteue 3apsiioB. 3akoH Kymnona
Dnekrpuyeckoe rmose. Hanpssk€HHOCTh 3IEeKTPUYECKOTo
4.15 nosist. [lpuHmun cyneprno3unuu. JIuHuyn HanpsHpkEHHOCTH
AIEKTPUUECKOTO OISt
416 PaGora cun snexktpoctaruyeckoro moms. Ilorenuuman.
4.1 Pa3HocTths moreHmuaios
417 [TpoBogHUKHN " JIUDIICKTPUKH B MTOCTOSTHHOM
ANEKTPUIECKOM Moie. JAudneKTpuueckas MpoHUIIaeMOCTh
DIIEKTPOEMKOCT. Konpaencarop. DNEKTPOEMKOCTh
4.1.8 IIOCKOT'O KOHJIEHCATOopa. OHepruss  3apsKEHHOTO
KOHJIEHCAaTOpa
TexHudyeckue ycTpOWCTBA: DIEKTPOCKOI, JJIEKTPOMETP,
419 AJIEKTPOCTATHYECKAS 3aIlnTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBIN
TIPUHTEP
4110 [Ipaktuueckne paboTel. HM3MmepeHue AIEKTPOEMKOCTH
KOHJIEHCAaTOpa
TTOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJAX
421 VYcnoBusi CymecTBOBaHUS IMOCTOSIHHOTO 3JIEKTPUYECKOTO
toka. Mcrounnku Toka. Cuia Toka. [TocTOsITHHBIN TOK
42 4.2.2 Hampsioxenue. 3akon Oma a1 ydacTka 1enu
' 423 DNeKTpUYECcKoe CONPOTHUBJICHUE. VnenpHoe
COMPOTHBIICHUE BEIIECTBA
494 [locnenosarensHoe, rapaiesbHoe, CMEIIaHHOE
COEJIMHEHUE MPOBOTHUKOB
425 Pabota snexTpudeckoro Toka. 3akon Jlxoyns — Jlenna




4.2.6

MoIIHOCTh QJICKTPHUICCKOI'O TOKa

4.2.7

anekTpoaBkymas cuia (manee — DJIC) m BHyTpeHHee
CONPOTHBIICHHE MCTOYHUKA TOKa. 3akoH OMa Il TMOJTHOM
(3aMKHYTO#) 25ekTpruecKoi 1enu. KopoTkoe 3amMbikaHne

4.2.8

OneKTpOHHas  NPOBOAMMOCTb  TBEPABIX  METAJUIOB.
3aBUCUMOCTb COIIPOTUBJIEHUS METAJJIOB OT TEMIIEPATYpBHl.
CBepxnpoBOIUMOCTb

4.2.9

OnexTpuueckuid TOK B Bakyyme. CBOHCTBa 3JEKTPOHHBIX
IIy4KOB

4.2.10

[lonyrpoBOAHUKMY. CobcTBeHHas 3 IpuMecHas
MPOBOJUMOCTh  TMOJYIPOBOJHUKOB. CgroiictBa  p-n
nepexoza. [ToaynpoBogHHKOBBIE TPHOOPHI

4211

DJIEKTPUYECKUN TOK B AJEKTPOIUTAX. DIECKTPOJIUTHUECKAS
JUCCOIMAIUA. DIEKTPOIHU3

4.2.12

DJIeKTpuYecKuii TOK B razax. (CaMOCTOATENIbHBIM U
HECaMOCTOSTEIbHBIN paspsa. Paznuunbie THIIBI
CaMOCTOSITENIBHOTO pa3psana. Mosnus. [lnazma
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4.2.13

4.2.14

TexHuueckue  yCTPOMCTBA.  aMIEPMETpP,  BOJIBTMETD,
peocTar, MCTOYHMKM TOKa, 3JEKTpOHArpeBaTelbHbIE
npUOOPHI, DIEKTPOOCBETHTEIbHBIE NPHOOPHI, TEPMOMETP
COIIPOTHBIICHUsI, BaKyyMHBIH JAMOJA, TEPMHUCTOPHl U
(bOoTOpPE3UCTOPHI, MOIYIIPOBOAHUKOBBIN U0, TaJIbBaHUKA

[IpakTnueckue paboTHL. N3yuyenune CMEIIIaHHOIO
COCAMHEHUS PE3UCTOPOB.

Namepenne DJIC ucToyHMKAa TOKAa W €TO BHYTPEHHETO
conpoTuBieHus. Habmoaenue snekTposinsa

Kon
pa3nena

Kon
NpoBepPsIeMoOro
JIeMEHTA

HpOBepﬂeMme JIEMEHTBI COACPKAHUA

4

OJIEKTPOJMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAI'HUTHAA MHAYKONA

43.1

IlocTostHHEIE MarHuTel. B3auMoaelcTBHE NOCTOSHHBIX
Mar"duToB

4.3

4.3.2

MarnutHoe 1mosie.  BekTop  MarHMTHOM  MHIYKLHH.
[IpyHuun cynepnio3uiuu. JIMHUM MarHUTHOW WHIYKLHH.
KapTuna nuHuiA MarHUTHOW MHAYKIUHU TOJS TMOCTOSTHHBIX
MarsuToB

433

MarnuTtHO€E moJie MPOBOJHMKA ¢ TOKOM. KapruHa jmHMiA
oJist  JUIMHHOTO IIPSIMOTO IPOBOJHMKA U 3aMKHYTOI'O
KOJBIIEBOTO MPOBOAHMKA, KATYIIKM C TOKOM. OIbIT
Opcrena. BzanMmopeiicTBre NpOBOJHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOIyJb U HAIIPaBJICHUE

435

Cuna Jlopenua, e€ Moaynab M HampaBieHue. [[BuxkeHue




3apsHKCHHOW YacTUII B OJHOPOJIHOM MarHUTHOM TOJIE.
Pa6ora cumel Jlopenia

4.3.6 SIBNeHHe ANEKTPOMArHUTHOW UHIAYKIIUU
4.3.7 [ToTok BekTOpa MAarHUTHON UHIYKLIMK
438 OJIC uHaykmuu. 3aKOH H3JIEKTPOMArHUTHOW WHAYKIUU
®Dapanes
BuxpeBoe osnektpudeckoe mone. IJIC uWHAYKIUH B
4.3.9 IIPOBOJAHMKE, JIBHXKYLIEMCSI IOCTYNATEIbHO B OAHOPOJHOM
MardyuTHOM IT0JIe
4.3.10 [IpaBuiio Jlenna
4311 NHayKTHBHOCTS. SIBienue CaMOUWHIYKITUH. OJIC
CaMOMHTYKITHH
4.3.12 DHeprusi MArHUTHOT'O TOJISl KATYLIKU C TOKOM
4.3.13 OJEeKTPOMAarHUTHOE I10JIE
TexHuueckue YCTPOMCTRA! ITOCTOSIHHBIE MarHuThl,
4.3.14 3JIEKTPOMArHUTHI, AJIEKTPOJIBUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YACTHII, HHAYKIIHOHHAS I1eYb
[IpakTtrueckue paboThl. M3ydeHHe MAarHUTHOTO TIOJIA
4315 KaTyIIKK C TOKOM. MccienoBaHue OEWCTBUS NMOCTOSHHOTO

MarHiuTa Ha paMKy ¢ TokoM. WMcciemoBaHue sIBICHUS
3JIEKTPOMATHUTHON MHIYKIIUH

5 KOJIEBAHUS 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMAT' HUTHBIE KOJIEBAHUA

KonebOarenpnass  cucrema. CBoOomHble  KoyieOaHUS.

51.1 Iapmonnueckue konebanus. [lepuon, yactora, aMIIATyAa
u (aza KoneOaHmit

5.1.2 [IpyxuHHBIN MasTHUK. MaTeMaTu4ecKuil MasiTHUK

513 VYpaBHeHue rapMoHUYecKuX KoneOanmii. Kunemarudeckoe
Y TUHAMHUYECKOE OMMCaHNE KOJeOATeThHOTO JBUKCHHUS
[IpeBpareHre SHEPrUU MPU TAPMOHUUICCKUX KOJICOAHUSX.

514 CBsi3p aMIUIUTYABl KOJEOAHWW MCXOTHOW BEIUYUHBI C
aMILUTATYIaMU KosieOaHui €€ CKOPOCTH U YCKOPCHHS
Konebarenpublit kOHTYp. CBOOOJHBIE IIEKTPOMATHUTHBIC

51 515 KojeOaHUs B WACATLHOM  KOJeOATeIbHOM  KOHTYpE.

AHanorus Mexay MeXaHUYeCKUMHU H IJIEKTPOMArHUTHBIMH
konebanusimMu. @opmyna TomcoHa

51.6 3aKOH COXpaHEHHUs SHEPTrUu B HEaJIbHOM KojebaTeabHOM
KOHTYpE
BreinyxkaeHHble MexaHWdeckue Konebanus. Pe3oHaHc.

5.1.7 PesonancHast kpuBas. BBIHYXIEHHBIE 2JIE€KTPOMAarHUTHBIE
KoseOaHus.

5.1.8 Ilepemennblil Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK.

519 M(\)’H_IHOCTB MEPEeMEHHOTO0  TOKa.  AMIUTUTYJHOE U
JEHCTBYIONIEE 3HAUCHUE CHITBI TOKA W HATIPSDKCHUS

51.10 Tpaucdopmarop. [IpousBoacTBo, nepeaayda u noTpedieHue

NEKTPUYECKOM DHEPIHMHU. OKOJOTUYECKHUE PHUCKH TIpU




NIPOM3BOJICTBE  AJIeKTpUdeckod  sHepruu.  KymbTypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM JKU3HU

Texuudeckue ycTpoiicTBa: celicMorpad, >3IEKTPUUECKUN

5111 3BOHOK, JIMHUU 3JIEKTpoIepenay
[IpakTrueckne pabGoThl. McciaenoBaHue 3aBUCHMOCTH
Meproja MabIX KoJieOaHWi Tpy3a HA HUTU OT JJIMHBI HUTH
5.1.12 U Macchl rpy3a. MccienoBanue nepeMeHHOro TOKA B IIETH

us3 OoCJICA0BATCIBHO COCIMHEHHBIX KOHACHCATOopa,
KaTyHIKHU U pE3ucTOpa

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHuyeckue  BOJIHBI,  YCIIOBHSL  PaclpOCTpaHEHUS.

5.21 Ilepuon. CkopocTh pacnpoCTpaHEHHs M JUIMHA BOJIHBL
[Tonepeunslie ¥ MPOJIOJIbHBIE BOJIHBI

5.2.2 WuTepdepentus u nudpaxiims MEXaHHUECKUX BOJTH

5923 3Byk. CkopocTh 3BykKa. I'poMKOCTh 3ByKa. BricoTa TOHAa.
TemOp 3ByKa
DONeKTpOMarHUTHbIE  BOJHBI.  YCIOBUSL  M3JIyYEHUS

5.2.4 JIEKTPOMAarHUTHBIX ~ BOJH.  B3aumHas  opueHTanus
BEKTOpPOB E, B 11 U B 311eKTpOMarHUTHOHN BOJTHE B BaKyyMe

5.2 CBoiicTBa  92JIEKTPOMarHUTHBIX  BOJH.  OTpaKE€HHE,

5.25 MpesIoMIIEHUE, MONIApU3alus, TUPpaKiys, HHTephepeHLIHs.
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH

526 [IIxana BJIEKTPOMATHUTHBIX BOJIH. [TIpumenenue

o 9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

507 [IpuHIUIBL paguoOCBSI3M U TEIEBUACHUA. Paamonokarus.
DNeKTpOMarHUTHOE 3arps3HeHHE OKPYKAIOIIeH cpebl
TexHuueckne yCTpOWCTBA: MY3BIKaJIbHBIE HHCTPYMEHTHI,

508 yIbTPa3BYKOBasl JUAarHOCTUKA B TEXHUKE U MEIUIUHE,
pazap, paauoOnNpUEMHUK, TEJIEBU30pP, AHTEHHA, TenedoH,
CBY-neun

OIITHUKA

531 [IpsiMonuHeitHOE pacmpocTpaHEHUE CBETa B OJHOPOIHOM
cpexne. JIyu cBeta

532 OtpaxeHne cBeTa. 3aKOHbI OoTpakeHusi cBera. [loctpoeHne
M300paKeHHH B IIJIOCKOM 3epKajie

533 [lpenomnenne  cBeta.  3aKOHBI  TPEJIOMJICHWST  CBETa.
AOCOIIIOTHBIN TIOKA3aTeNb MPETOMIICHHUS

534 [TonmHoe BHYyTpeHHEE oTpaskeHue. [IpenenbHblil yroyi mojJHoro

5.3 BHYTPEHHET0 OTPaKEHHUS

5.35 Hucnepcus ceeta. CioxHbIi cocTaB 6enoro csera. L[er
CoOuparone M paccewBarolue JUH3bL. TOHKas JMH3A.
@DOKyCHOE pacCTOSHUE M ONTHYECKAasl CUjla TOHKOW JIMH3BI.

5.3.6 Iloctpoenne  uw3oOpakeHwit B coOupamommx  H
paccenBaronux JuH3ax. QPopMysia TOHKOM  JIMH3BI.
YBenuueHue, JaBaeMoe JTMH301

5.3.7 [Ipenenbl IPUMEHUMOCTH F€OMETPUIECKOM ONTUKHU

5.3.8 HNurtepdhepennus  cBeta.  KorepeHTHbIE  MCTOYHHUKH.




VYcnoBuss HaOMIOJEHHS MaKCUMyMOB M MHUHUMYMOB B
UHTEpPEPEHIIMOHHONH KapTUHE OT JBYX CHH(a3HBIX
KOT€pPEHTHBIX UCTOYHUKOB

Hudpakaus cseta. JudpakumonHas pemeérka. YcioBue

5.3.9 HAONIO/IEHUsT TTABHBIX MaKCUMyMOB TIpU  MaJCHHUH
MOHOXPOMAaTHYECKOT0 CBEeTa Ha MU(PAKIMOHHYIO PEIIETKY
5.3.10 [Tonsipuzanus cBera
TexHudyeckue ycTpoicTBa: oYKW, Jiyma, (oToamnmapar,
5.3.11 MIPOCKITNOHHBIN ammapar, MHKPOCKOTII, TEJIECKOII,
BOJIOKOHHAS OINITHKA, TU(PPAKIIHOHHAS PEMIETKA, TOISPOUT
[IpakTueckue paboTHI. N3mepenne MoKa3aTeJst
5.3.12 npenomieHus. MccnenoBaHue CBOWCTB HM300pakeHUU B

nuH3ax. Habmronenue qucnepcun ceeTta

BJIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

['panunbl  TPUMEHMMOCTH  KJIIACCUYECKOM  MEXaHUKH.
HOCTy.TIaTI:I TCOpHUU OTHOCHUTCIILHOCTH. HWHBApUAHTHOCTDb

6.1 MOAYyNE  CKOpPOCTM CBe€Ta B  BaKyyMme, MPHUHIHII
OTHOCUTEJIbHOCTU DUHINTEHHA
6 6.2 OTHOCHUTEIHLHOCTE OJTHOBPEMEHHOCTH. 3amenienue
BPEMEHHU U COKpAIICHUE JJIUHBI
6.3 DHEeprusi ¥ UMITYIJIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3b MacChl C DJHEpPrHe M HMITYJIBCOM CBOOOIHOM
YaCTHUIIbl. DHEPTUS TIOKOSI CBOOOTHON YACTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTbI KBAHTOBOM OIITUKU
711 ®otonbl. Popmyna Ilnanka cBs3u sHEpruM (HOTOHA C €ro
4acTOTOW. DHEPTHs U UMITYIbC POTOHA
712 OtkpeiTiie U uccinenoBanue ¢orodrpdexra. Onbiter ATl
CroneroBa. 3akonsl poTorddexra
7.1 713 VpaBuenune OunmTeitHa mia  doTtodddekra. «KpacHas
rpanuna» hotodddexra
714 Hasnenue ceeta. OnbiTe! [1.H. JIeOenena
7.1.5 XUMHUYECKOE JIeICTBUE CBETA
716 Texuunyeckue ycrpoiicTBa: (oTo37aeMeHT, (OTOAATUHK,
collHe4Has OaTapesi, CBETOANO]T
CTPOEHUE ATOMA
Mopnens atoma Tomcona. OnbiTel Peszepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHUs aToMa. [ImanetapHas Moenb
aToma
[Mocrynater bopa. Uznyuenue u noriomieHre (OTOHOB TIPH
7.2 799 Mepexo/ie aroMa C OIHOTO YPOBHS DHEPrUU Ha JAPYTOil.
o Buner cnektpoB. Crnekrp ypoBHEW DJHEpruu aroma
BOZOpOJA
BonnoBele cBoiictBa yactun. Bosmnel ge  bpoius.
7.2.3 KopnyckynspHo-BoTHOBO# Tyaan3M. Hudpaxmms

OJICKTPOHOB HAa KpHUCTAJIJIaX




7.2.4

CroHTaHHOE M BBIHY)XIEHHOE HU3JIy4YeHHE. YCTPOWCTBO U
MIPUHLIKI paOOoTHI J1a3epa

7.2.5

TexHuueckue  yCTpOMCTBA:  CIEKTPAJbHBIA  aHAIMU3
(criexTpockort), 1a3ep, KBAHTOBBIM KOMITBIOTEP

7.2.6

[Ipaktnueckue  pabotel. HaOmrogenue — auHEHYATOTrO
CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIONEHUS U PErucTpaliM  JIEMEHTapHBIX
YaCTUIL

7.3.2

OtkpeiTe paamoakTuBHOCTH. OmnbiTel Pesepdopma 1o
OIPENICIEHUIO  COCTaBa  PaMOAKTUBHOTO  W3IYYEHHS.
CpoiictBa anbda-, OeTa-, ramMMa-u3IydeHus. BrusHue
pPalMOaKTUBHOCTH Ha YKUBBIE OPraHU3MBI

7.3.3

OTtkpeITHE TPOTOHA U HeWTpoHa. HykiioHHas mMonens siapa
I'eiizenbepra — MBanenko. 3apsg siapa. MaccoBoe 4ucio
sanpa. M3oronsl

7.34

Anbsda-pacnag. OIEKTPOHHBIM U TO3UTPOHHBIA OeTa-
pacnan. ['amma-u3nydenuwe. 3aKOH  PaJMOAKTUBHOTO
pacmana

7.3.5

DHeprus CBsA3M HYKJIOHOB B sjipe. SnepHbie cuibl. Jledexr
Macchl spa

7.3.6

ﬂﬂepHHC PpCaKIuu. I[e.IICHI/IC " CUHTC3 AOCP

7.3.7

Snepubrii peaktop. Tepmosinepusiii cuaTe3. [Ipobiemsl 1
NIEPCIIEKTUBBl  SIIEPHOM  DHEPreTHKH.  JKOJIOTMYECKHE
ACIIEKTHI I ICPHOU DJHEPTE€TUKHU

7.3.8

DneMeHTapHbIe YJaCTHIIBL. OTtkpbITHE IIO3UTPOHA.
DOyHIaMEHTAIbHBIE B3aUMOICUCTBUS

7.3.9

TexHuueckre ycTpoMcCTBa: NO3UMETp, kKamepa BuibcoHa,
SIEPHBINA PEaKTOp, aTOMHass Oomba

7.3.10

I[paktuueckue pabotsl. MccnenoBanue TpekoB dactuil (1o
roTOBBIM (poTOorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro neba. Co3Besnus, sipkue 3BE3/IbI, IIAHETHI,
HUX BHIAMOE IBUKEHUE

8.2

Conneunas cucrema. [lnanersr 3emHoi rpynnsl. [lnanersi-
TMTaHTBl U MX CIIyTHHKH, KAapJIMKOBbIE IUIaHETHL. Maiibie
Tena CoIHEYHOM cUCTEMBbI

8.3

Comnnne, potochepa u atmochepa. CoHeuHass aKTHBHOCTh

8.4

HcTounuk sHeprun CostHua 1 3BE37

8.5

3BE3/1bI, MIX OCHOBHBIE XaPaKTEPUCTHKH. Macca, CBETUMOCTb,
paguyc, TeMIieparypa, HX B3auMOCBA3b. [[marpamma
«CTIEKTPAJBHBIA KJIACC — CBETHMOCTB». 3BE3JIBI TJIABHOM
MOCJIEI0BATENIbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTH»
JUTS 3BE3]1 TTIABHOM ITOCIIE0BATEIBHOCTH

8.6

BuyTpennee CTpOCHHUE 3BE3 M. CoBpeMeHHbIE
MIPEACTABICHUs O IPOUCXOXKIEHUU U 3BoJoIMK COoJTHIIA U 3BE3.
OTanbl )KU3HU 3BE3]L




Mneunsnii  Ilyte — mnHama [lanaktuka. ChnmpanbHas
CTpyKTypa I alakTuku, pacrpeaeieHue 3B€37, ra3a u IbUIH.

8.7 ITonoxxenue u aBmwxkenne Connna B ['amaktuke. IInockas u
cdeprueckast MoACUCTEMbI [ alakTHKN

8.8 Tunbel ranaktvk. Panuoramaktuku u kBaszapbl. UEpHble
JBIPBI B SIAPAX TajJaKTUK
Bcenennas. Pacummmpenue Bceenennoil. 3akon Xa60:ma.

89 Pazberanme ramaktuk. Bospact u paamyc Bceenennoii,
teopus bonbiioro B3psiBa. Mogens «ropsuei BeeneHHon».
PennkroBoe n3nyyenue

810 MacmirabHast cTpykTypa Bceenennoil. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYHEHUKA
o @uzmka. 10 wmacc. Msaxumes [.4., byxoBueB b.b., Corckmiit H.H.; mox
penakmueint IlapdentoeBoit H.A. AxknumonepHoe o0miecTBo «l31arenbcTBO

«IIpocsemenue»
e ®usuka. 11 xmacc. Msakumes I'.4., byxoBues b.b., Hapyrun B.M.; non
penakuuent IlapdentreBoit H.A. AxnuoHepHoe o0mecTBo «l31aTenbcTBO
«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI JJIS1 YYUTEJIA

HupopMallnOHHO-METOJUIECKOE IMHCHMO 00 OCOOEHHOCTSX IPEHOJaBaHuUs
yuebHoro mpeamera «Pusnka» B 2025/2026 yuednom romy https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

Meroaudeckue peKOMEHJAIMU 10 CO3JaHUI0 KJIACCOB TEXHOJIOTMYECKOTO H
€CTEeCTBEHHO-HAYUYHOr0 MNpoduied MU KIACCOB C YrAyOJICHHBIM H3y4YeHUEM
MaTeMaTuKd, (QU3NKHA, XUMUH, OHOJIOTMH B  00mIeoOpa3oBaTEIbHBIX
OpraHU3aIugaX C HCIOJIb30BaHHEM HHQPPACTPYKTYpPhl, CO3JaHHOM B paMKax
HaloHabHOTO TpoekTa «OOpasoBanue» (KBantopuymsl, |T-kyOs, Touku
pocra U ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i _en_profilej 2025.pdf

Meronnueckue peKOMeHI[aHI/II/I. Opranuzanus B3aumojercteus “llkona — By3
npeanpusrue” (2025 r.) https://edsoo.ru/wp-
contem‘jupIoads/2025/09/mr sh_v_p_ 2025.pdf

Metoandeckie  peKOMEHAAIMK M0  M3ydeHHr0 TeMmbl  «[lOoCTOSIHHBINM
AIIEKTPUYECKUI TOK» B MIKOJIBHOM Kypce ¢usuku (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika_p_e_t.pdf

Y4ebHOo-MeTOoIMUecKoe O0ecreyeHue MpPOLECcCOB MPENoAaBaHus XUMHH,
Oouonorud, ¢U3NKK HAa YPOBHAX OCHOBHOTO OOIIEro M CPEIHEro OOIIero
00pa3oBaHMs C BKJIIOUYEHUEM JOTIOJHHUTEIHFHOTO HWHXKEHEPHOTO KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

Konrtekcrubie 3agaun. 3aganus K yaeOHoMmy Kypcy «Duznka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika_2024.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
1. bubnmoreka [{OK https://m.edsoo.ru/
2. SIKnacc https://www.yaklass.ru/
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