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HOACHUTEJIbBHASA 3AITMCKA

[Iporpamma o ¢usuke 6a30BOro ypoBHsSI Ha yPOBHE CpeAHETO 00IIero o0pa3oBaHus pazpaboTaHa
Ha OCHOBE TIOJIOXKCHHUH M TpeOOBaHUH K pe3yJbTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeIbHON MTPOTPaMMBI,
npezacrasieHHbix B PI'OC COO, a takxke ¢ yuérom (emepanbHoil paboueii mporpaMMbl BOCIIUTAHUS H
KOHIENIMK TpenojaBaHus ydeOHoro mnpeamera «Pusnka» B 00pa30BaTeNbHBIX OpPraHU3ALMIX
Poccuiickoit @enepannu, peaqu3yonmx OCHOBHbIE 00pa30BaTeIbHbIE POTPAMMBI.

Copepxanue mporpaMMmbl 1o (U3MKE HaMpaBleHO HAa (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHBI MUpa odydatromuxcs 10-11 kmaccoB npu oOyueHnn ux ¢u3nke Ha 6a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-/ICSITEIIBHOCTHOTO noaxoa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, IPEJAMETHBIM M METalpeAMETHBIM pe3yjbTaTaM OOydYeHHUs, a TaKkKe
YYUTBIBAET HEOOXOAMMOCTh pealn3allii MEXKIPEIMETHBIX CBSI3eH (PU3MKH C €CTECTBEHHO-HAYYHBIMU
yueOHBIMU TIpeMeTaMu. B Hell onpenensitoTcsi OCHOBHbBIE 1IeJIM U3Y4YeHUs (PU3MKHU Ha YPOBHE CPEIAHETO
obmero oOpa3oBaHUs, IJIAHUPYEMbIE pE3YJIbTaThl OCBOCHHMS Kypca (U3HMKH: JHYHOCTHBIE,
MeTarpeIMEeTHbIC, TpeIMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma no (pu3MKe BKIIOYAET:

® IUIAHUpPYEMbIE pe3yJibTaThl OCBOEHHUS Kypca (QU3MKHM Ha 0a30BOM ypOBHE, B TOM 4YHUCIIE
IIpeIMETHBIE PE3YIbTAThl IO rojiaM O0yUYeHUs;

e cojepkanue yuyeOHoro npeamera «Ou3ukay 1mo rogam 00y4eHus.

Odu3uka Kak Hayka o HauOonee OOUIMX 3aKOHAX MPHUPOJAbI, BBICTyMas B KauyecTBE y4eOHOIO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJAJ B CHUCTEMY 3HAaHUH OO0 OKpYKaloLIEM MHpE.
[koapHBIA Kypc (U3MKH — CHCTEMOOOpAa3yIOIUN Ui €CTeCTBEHHO-HAYyYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3HUYECKUE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB H SBJICHUH, H3y4aeMbIX XUMHUEH, OMOJIOTHEH,
dbuznueckoii reorpadueit u acrponomueil. Micrnons3oBanue U akTUBHOE MMPUMEHEHHE (PU3NYECKUX 3HAHUM
OTpeneNsieT XapakTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEPreTHKH, TPaHCIOpTa,
OCBOEHMSI KOCMOCA, IOJYYEHHUS HOBBIX MaTEpPHAIOB C 3aJaHHBIMM CBOWCTBAMHM U Apyrux. M3yuenue
(U3UKK BHOCUT OCHOBHOM BKJIaJ] B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOW KAPTHHBI MUpa 00yJatOIIIXC,
B (OpMHUpOBaHME YMEHHI MPUMEHATH HAYYHBIH METOJ TMO3HAHUS TPU BBITOJIHEHUU HUMH Y4E€OHBIX
HACCIIENOBaHUMN.

B ocHOBy kypca ¢u3uMku a8 ypoBHSA cpeiHero ooOumiero oOpa3oBaHMs IOJIOXKEH psaja Hlel,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW Kypc SIBISETCS JIOTMUECKU 3aBEpPIIEHHBIM, OH
COJIEP’)KUT MaTepual U3 BCeX pa3fenoB (U3MKH, BKIIOYAET KaK BOMNPOCHl KJIACCHUYECKOHM, Tak u
COBPEMEHHOM (PU3UKH.

Hoesa cenepanuzayuu. B cooTBETCTBUM C HeW Marepuasl Kypca (GU3MKH OObEIUHEH BOKPYT
¢usndeckux Teopuil. Bemymum B kypce sBisercs (GOpMUpOBaHHME IPEICTABIEHUH O CTPYKTYPHBIX
YPOBHSIX MAaTE€pPHH, BELLIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus mpearnonaraeT MCIONb30BaHUE TI'yMaHUTApHOTO
noTeHuuana (U3nIecKoil HayKu, OCMBICIICHUE CBSI3U PAa3BUTHUS (PU3UKU C pPa3BUTHEM OOILECTBA, a TAKXKE
C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHUECKUMHU MTPOOJIEMaMH.

Hoesa npuknaomnoii nanpaenennocmu. Kypc ¢GU3MKK TpeanojaraeT 3HAKOMCTBO C HIMPOKUM
KPYTrOM TEXHUYECKHUX U TEXHOJOTUYECKUX MPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonoeuzayuu peanu3yercs MocpeCcTBOM BBEICHHUS AIEMEHTOB COJEPKaHUs, TOCBIIIEHHBIX
9KOJIOTUYECKUM MPpOoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C PA3BUTHEM TEXHUKU M TEXHOJOTHH, a
Takke 00CYXKAeHHs MPoOIeM parliOHAIBLHOTO MPUPOAOIOIB30BAHUS U IKOJIOTHYECKOH O€30MacHOCTH.

CrepHEBBIMH AJIEMEHTaMHU Kypca (U3UKU Ha YPOBHE CPEIHEro o0Iero oopa3oBaHUs SBISIOTCS
¢usnueckue teopuu (popMupoBaHHE MPEACTABICHUH O CTPYKType MOCTPOCHUS (PU3MUECKOW TEOpHH,
poiu pyHIaMEHTaJbHBIX 3aKOHOB M MPUHIIUIIOB B COBPEMEHHBIX MPEJCTABIEHUAX O MPUPOJE, TpaHUIaxX
IPUMEHUMOCTH TEOPUH, 111 OTIUCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TMOAXO0 B Kypce (GU3MKH peaqu3yeTrcs Npexae BCero 3a Cuér
OpraHu3aIK 3KCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatonuxcs. st 6a30Boro ypoBHs Kypca pU3HKH —
3TO UCIOJIb30BaHUE CUCTEMbI ()POHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JJAOOPaTOPHBIX padoT,
KOTOpbIE B Iporpamme mo ¢Gu3uke oObeAWHEHBl B OOIIMN CIMUCOK YYEHMUYECKHX MPAKTHUECKUX padoT.
Briienenne B ykazaHHOM IepeuHe J1a0OpaTOpPHBIX padOT, MPOBOAUMBIX [JIsi KOHTPOJSI U OLCHKH,
OCYILECTBIISICTCS YUaCTHUKaMU 00pa3oBaTEIbHOTO MPOLEcca UCXO0s U3 OCOOCHHOCTEN TIIaHUPOBAHUS U



ocHamieHus kabunera Qusuku. [lpum 3TOM oOOecmedmBaeTcs OBIAAEeHHUE OOYYAIOMMMHUCS YMEHHUSMU
IPOBOJUTH KOCBEHHBIE M3MEPEHHsI, UCCICTOBAHUS 3aBUCUMOCTEH (PU3MUYECKUX BEIWYMH M MOCTAaHOBKY
OTIBITOB T10 TPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bosbioe BHUMaHME yAETSEeTCS PEIICHUIO PAcYETHBIX W KayeCTBEHHBIX 3amad. llpm sTom s
pacu€THBIX 3aJa4 MPHOPUTETOM SBJISIIOTCS 3a7aud C SBHO 33JaHHON (U3WYECKOM MOENBIO,
MO3BOJISIOIINE MPUMEHATh U3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjiesia Kypca, TaK U
UHTETPUPYS 3HAHUA U3 Pa3HBIX pa3zaesoB. /[ kadecTBEeHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a/1aHus Ha
O0BsICHEHHE MpPOTeKaHWs (U3NYECKUX SBICHUNA M MPOIECCOB B OKPYXKAIOMIEH >KU3HHU, Tpelyromue
BbIOOpa (hU3MUECKON MOJIENH JUIsl CUTYalluH IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k maTepHaTbHO-TEXHUYECKOMY OOECIICUCHHIO
yaeOHoro mporecca 6a30BbIi YpOBEHb Kypca (U3UKH Ha YPOBHE CpeIHEro o01ero oopa3oBaHus J0KEH
U3y4aTbCs B YCIOBHUSAX IMPEIMETHOro KaOuHeTa (PU3MKU WU B YCJIOBHSIX MHTETPUPOBAHHOIO KaOMHETa
NPEMETOB ECTeCTBEHHO-HAyyHOro Iukia. B kaOuHere (u3MKM [OMHKHO OBITH HE00XOAMMOE
nabopatopHoe 00OpyAOBaHUE JUIsl BBIMOJIHEHHUS YKAa3aHHBIX B IMpOrpaMMme Mo (pU3MKe Yy4eHUYECKUX
NPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000py/JOBaHUE.

JleMoHCTpallMOHHOE 000pyA0BaHHE (POPMHUPYETCS] B COOTBETCTBUU C MPHUHIIMIIOM MHUHUMAIbHON
JIOCTAaTOYHOCTH M O0ECNEUMBAET TOCTAHOBKY MEPEYHCICHHBIX B IMpOrpaMMe IO (DHU3HKE KITFOUEBBIX
JEMOHCTpAalMi  JUIsl  MCCIENOBAaHUS HW3YYaeMbIX SIBICHUH U  TPOIECCOB, HMIHUPUYECKUX H
(dyHIaMEHTATBEHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe oOOpynOBaHUE IS YYCHHMUECKUX MPAKTHUECKUX paboT dopMupyercs B BHUIE
TEMAaTUYECKHX KOMIUJICKTOB M 00eCHeunBaeTcs B pacdyére OJHOIO KOMIUIEKTa Ha JBYX OOYYarOIIUXCH.
Temaruueckue KOMIUIEKTHI 1a0OPaTOpPHOro 000pyAOBaHUS JOJKHBI OBITH MOCTPOCHBI HA KOMILUIEKCHOM
UCTIOJIb30BaHUH aHAIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX N3MEPHUTEIBHBIX CHCTEM B
BHJIC TU(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU TIETISIMH U3Y4EHUS (PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:

e (GopMUpOBaHME WHTEpeca M CTpeMIIeHUs OOydYalolMXCsl K HAyYHOMY HW3YYCHHIO MPUPOIBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE  TPEACTABICHHH O  HAYYHOM  METOA€ TMO3HaHUS W (OPMHUPOBAHHE
HCCIIEI0BATEIbCKOTO OTHOIEHHSI K OKPY>KAIOLIUM SIBIICHUSIM;

¢ (GopMHpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa H3y4eHHs OCHOB CTPOCHUSI MaTEPUU
U QyHJaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopMUpOBaHHE YMEHUN OOBSICHATH SBJICHHUS C HCIOJIb30BaHUEM (PHU3NYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeIbCTB;

e (QopMHpOBaHWE MPENCTABICHUH O POJHM (PU3HMKH I Pa3BUTHS JPYTHX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHHe 3TuX Ieneil obecneunBaeTcsl peleHueM CIeAYIOINX 3a7ad B MPoLecce U3ydeHHs
Kypca (pU3MKH Ha YPOBHE CPEHET0 OOIIEero 00pa3oBaHus:

e MpUOOpPETEeHHE CUCTEMbI 3HAaHUH 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKIIIOUAsi MEXaHUKY, MOJEKYISApHYIO (PHU3UKY, SJICKTPOAMHAMHKY, KBAHTOBYIO (DHU3HKY U DIIEMEHTHI
acTpopU3UKH;

e (QopMHpOBaHHWE yMEHHUIl NMPUMEHATh TEOPETHYECKHE 3HAHUS Ul OOBACHEHUs (PU3MUECKUX
SIBIICHUW B TIPUPOJIC U JIJIS IPUHSATHUS MPAKTHUECKUX PEIICHU B TOBCETHEBHOM JKU3HH,

® OCBOCHHE CIIOCOOOB pENICHHUS! Pa3IMUYHBIX 33aJad C SBHO 3aJlaHHOW (H3UYECKOW MOJIEIbI0,
3aja4, MOJPa3yMEBAIOIIUX CAaMOCTOATENbHOE CO37aHue (U3NYECKOH MOJENH, aJeKBATHOH YCIOBUSM
3a/1a49u;

e TOHMMaHHWE (UINYECKUX OCHOB U TPHUHIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

® OBJAJCHHE METO/JaMH CaMOCTOSTEIBHOTO IUTAHUPOBAHHS W MPOBEACHUS (PU3MUECKUX
OKCIEPUMEHTOB, aHAJIM3a W MHTEPIPETAUN WHPOPMAILIUHU, ONPENEICHUSI TOCTOBEPHOCTH MOIYYCHHOTO
pe3yibTara;

® CO3[MaHME YCIOBHH Ui pa3BUTUS YMEHHH TPOEKTHO-HCCIIEOBATEIECKOM, TBOPYECKOM
JeSITeIbHOCTH.

Ha n3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 O0IIEro oOpa3oBaHUs OTBOJUTCS
136 gacos: B 10 ximacce — 68 yacoB (2 yaca B Heen0), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBLHIET'O OBPA3OBAHUSA

OcBoenue yueOHOro mpeamera «du3nka» Ha ypoOBHE cpeaHero olmiero oopa3zoBaHus (06a30BBIiA
YPOBEHB) JOHKHO 00ECIICUYUTh JOCTUKECHHE CIICAYIOMUX THYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3ydbTaThl OCBOEHHUS yueOHOoro rmpenmera «®Pu3nKay JOKHBI OTpa)karb
TOTOBHOCTb U CIIOCOOHOCTH O0YYaIOLINXCSl PYKOBOACTBOBAThCSA C(HOPMUPOBAHHON BHYTPECHHEN MO3HULINEH
JUYHOCTH, CHCTEMOH  LIEHHOCTHBIX  OPHUEHTALUW, TO3UTUBHBIX  BHYTPEHHHX  YOEKICHHI,
COOTBETCTBYIOIIMX TPAAUIMOHHBIM IEHHOCTSAM POCCUUCKOro OOIIeCTBa, PACIIUPEHUE KUZHEHHOTO
ONbITa M ONbBITA JAEATEIBHOCTH B IPOLECCE peaii3alliM OCHOBHBIX HAIIPABJICHUN BOCIMTATEIbHON
NESITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXJAAHCKON IMO3ULKU 00YyYarolerocs Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO O0IIECTBa;

NPUHATHE  TPAJUIMOHHBIX  OOIEYENIOBEYECKMX T'YMAHHCTUYECKUX U JIEMOKPATHYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESITENbHOCTh B MHTEpPEcax TIPa)JaHCKOro OOIIEeCTBa,
y4acTBOBATh B CAaMOYIPABJICHNN B 00pa30BaTEIbHON OpraHU3alHu;

YMEHHE B3aUMOJICHCTBOBATh C COI[MAIBHBIMU MHCTUTYTAMH B COOTBETCTBUH C MX (DYHKUUAMHU U
HA3HAYCHHECM;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaXkIaHCKON MACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIAapPCTBCHHBIM CHMBOJIAM, JOCTHKCHHSIM POCCUHCKHX YYEHBIX B
obnactu (pU3MKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEACHHUS,;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PEUIEHHUs, OPUCHTHUPYSCh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B JESITELHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpY, BKJIIOYas ACTETUKY HAy4yHOTO TBOPYECTBA, IPHUCYIIETO
¢du3nueckoil Hayke;

5) Tpy/10BOT0 BOCIUTAHUS:

HMHTEpEC K pas3Iu4HbIM cdepaM NpodheCcCHOHATBLHON NEATENbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(GU3UKON W TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOP Oymyiied mpodeccuu W pearn30BbIBAThH
COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHMIO M CamMoOOpa3oBaHWIO B 001acTH (PU3UKU Ha
MPOTSKEHUH BCEH KU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

cOPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYJIbTYpHI, OCO3HaHHE  TJIOOAIBHOTO  XapakTepa
9KOJIOTHYECKUX MPoOIIeMm;

IUTAHUPOBAaHUE W OCYIIECTBICHHE ICHCTBHI B OKpY)KAIOIIEH cpelie Ha OCHOBE 3HAHHS IeJel
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paciivpeHue OmbITa JEATEIBHOCTH HKOJIOTMYECKON HANpaBIEHHOCTH HAa OCHOBE HMMEIOIIUXCS
3HaHUU 10 PU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
¢u3nUecKoil HayKu;

OCO3HAaHWE IIEHHOCTUM HAy4YHOW JesTeNIbHOCTH, T'OTOBHOCTh B IIpoliecce HU3ydeHus (U3MKu
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0OBATENBCKYIO IS TENbHOCTh HHIMBUYATbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBHUS



ba3oBble Jlornueckue AeicCTBHA:

CaMOCTOSITENILHO  (OPMYIUPOBATh W aKTyallM3MpOBaTh MpoOIeMy, paccMaTpuBarh €€
BCECTOPOHHE;

OTIPECIIATH 1SN JAeATSILHOCTH, 33]]aBaTh MApaMETPhl K KPUTEPHH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabarbiBaTh IUIAH pEIICHUs MPOOJIeMbl ¢ Y4ETOM aHAM3a HMMEIOIIUXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTh, OIEHUBATH COOTBETCTBHE PE3yJIbTATOB IEJISIM, OIEHUBATH
PHUCKU TOCTIEACTBUIN JESTENbHOCTH;

KOOpJIUHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX pEajbHOrO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBareibckue NelCTBUS:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MMOHATHAMHI U METO1aMU (PU3UYECKOM HAYKH;

BJIQJICTh HABBIKAMU y4eOHO-UCCIIEA0BATEIHCKON U MPOSKTHOMN NEATEIHHOCTH B 00acTH (U3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY IOMCKY METOJOB pelIeHUs 3a1ad (U3HUECKOTo
COJIepKaHUsl, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

BIIQJIETh BUJAAMH JCSITENBHOCTH IO TIOJYYEHUIO HOBOTO 3HAaHHs, €ro HWHTEpIpeTaIu,
peoOpa3oBaHUI0 M TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CHUTYaIlUSAX, B TOM YHCJIE TPH CO3JIaHUHU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISTH NIPUYUHHO-CIICJCTBCHHBIC CBS3M M aKTyaJM3WPOBATh 3ajady, BBIIBHTaTh THIOTE3Y €€
pellleHus], HaXOIUTh apryMEHTHl JUIsl JOKa3aTelbCTBA CBOUX YTBEPXKACHHM, 3a7aBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJ€ PEIICHUS 3aJla4d PEe3yJIbTaThl, KPUTHUYECKH OLEHUBATh HX
JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIIbHOM AESITEIbHOCTH, B TOM YHCIIe
py U3y4eHU! QU3UKH;

JaBaTh OLEHKY HOBBIM CHUTYAIlUsM, OLEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MePEHOCUTH 3HAHUS 110 (PU3MKE B TPAKTHYECKYIO 001aCTh KU3HEICATCIIEHOCTH,

yMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX yUEOHBIX MPEAMETOB,;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a7a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanmueii:

BIIa/IETh HAaBBIKaMU MONyueHUs: HHGopMauu GU3NIECKOTO COACPKAHMS U3 UCTOYHHKOB Pa3HbBIX
TUTIOB, CAMOCTOSITEIbHO OCYIICCTBIISATh IOWCK, aHAaJIW3, CHUCTEMATH3aIlMi0 H HWHTEPIPETAIHIO
uH(pOpPMaIIUU PA3INYHBIX BUIOB U JOPM MPEACTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIONIb30BaTh CpelICTBa WH(GOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEHICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHHW3AaI[MOHHBIX 3aJad C COOJIOJICHHEeM TpeOOoBaHUM
OPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYpCOCOEPEIKEHUs, MPABOBBIX U ITHUECKUX HOPM,
HOpM MH(POPMAIIMOHHON 0€30TTaCHOCTH;

CO3/1aBaTh TEKCThI (DU3UYECKOTO COJEpKaHUs B Pa3NUYHBIX (QopMmaTax C y4€TOM Ha3HAuCHUs
uHGOPMAITUH U IIEJICBOW ayIUTOPHUH, BEIOUpasi ONTUMAIBHYIO ()OPMY MPEACTABICHUS U BU3YATU3AIIHH.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ eliCTBHUS:

OCYIIIECTBIIATH OOIICHHE HA YpoKaxX (DM3UKH ¥ BO BHEYPOUHOH JIeITEIHHOCTH;

pacmo3HaBaTh NPEAMOCHUTKA KOH(MIMKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO W JIOTUIHO U3JIaraTh CBOIO TOYKY 3PEHUS C HCIOIh30BAaHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYATbHON pabOTHL;

BBHIOMpATh TEMAaTHKy M METOJbI COBMECTHBIX JCHCTBHH ¢ y4€TOM OONMX HWHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOTO YIeHa KOJICKTHBA,

MPUHUMATD IIeJTH COBMECTHOH JESITeTLHOCTH, OPTaHH30BBIBATE U KOOPJIUHUPOBATH JICHCTBHUS TI0
e€ JOCTMXKEHHIO: COCTABJATH IUIaH NEHCTBUH, paclpeiensTh poJid ¢ y4ETOM MHEHHMHA YYaCTHHKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOW pabOTHI;

OIICHUBATh KAa4e€CTBO CBOETO BKJIaJa U KAKIOTO yYaCTHHKA KOMaHABI B OOIIHMI pe3ynbTar IO



pa3pabOTaHHBIM KPUTEPHUSIM,

mpenjaraTb HOBBIE TIPOCKTHI, OIICHMBATh HUJCH C TO3UIMM HOBU3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETHYECKOE TOBEACHHWE B PA3IMYHBIX CUTYAIUSIX, MPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, ObITh HHUITUATUBHBIM.

PeryisiTUBHbIE YHHBepPCAaJbHbIE YUeOHbIe AeilicTBUS

Camoopranuszaums:

CaMOCTOSITENIbHO ~ OCYIIECTBIISITh  TTO3HABATENbHYIO JAEATENBHOCTb B 00NacTH (QHU3UKH U
ACTPOHOMUH, BBISIBIISTH MTPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIFHO COCTABJIATh IIJIaH pEIICHHUs pAacuy€THBIX M KAuyeCTBEHHBIX 3ajad, IJIaH
BBITOJIHEHUS MTPAKTUYECKON pabOThI ¢ Y4ETOM MMEIOIIUXCA PECypCcOB, COOCTBEHHBIX BO3MOXHOCTEH M
MPEANOYTEHU;

JlaBaTh OIEHKY HOBBIM CHTYAIIHSIM;

paciupsaTh paMKHi y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO JPYIUIMH B OOJACTH (DU3HUKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYalldsiM, BHOCHTb KOPPEKTHBBI B JESATEIBHOCTb, OICHUBAThH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;

BIIa/IETh HABbIKAMH IIO3HABAaTEIbHOW pedrieKcud KaK OCO3HAHMSI COBEPIIAEMBIX JEHCTBUU H
MBICIIUTENBHBIX TPOIIECCOB, MX PE3YJIbTATOB U OCHOBaHUIA,

UCIOJIb30BaTh MPUEMBI peICKCUU TS OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEILICHUS;

YMETh OIIECHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIDKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;

PUHUMATH €05, TOHUMAast CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MIPH aHAIHU3E PE3yIbTaTOB A€ITEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIHOKH.

B mporiecce MOCTHKEHUS JTHYHOCTHBIX PE3yAbTATOB OCBOCHHS MPOTPaMMBI MO (U3UKE IS
YPOBHSI CpelHero o06mero oOpa3oBaHHs y OOYYalOIIUXCS COBEPIIEHCTBYETCS SMOIMOHATBHBIN
UHTEIJIEKT, MPEANoIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HaHUSI, BKIFOYAIOMIETO CIOCOOHOCTh MOHMUMATh CBOE AMOITMOHAIBHOE COCTOSIHUE, BUICTh
HaTpaBIIEHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIBLHOU chephl, ObITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBENIEHNE, CIOCOOHOCTh aanTUPOBATHCS K SMOIIMOHATHHBIM U3MEHEHHSIM U TIPOSIBIISATH THOKOCTB,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIOYAIOUIEH CTpEMIICHHE K JOCTIKEHUIO IENIU U YCIeXy, ONMTUMHU3M,
WHHUIMATHBHOCTH, YMEHUE JIEHCTBOBATh NCXO/S U3 CBOUX BO3ZMOXKHOCTEH;

SMMATHH, BKIIIOYAIONIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATHLHOE COCTOSIHHE APYTUX, YUUTHIBATh
€T0 MPH OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTh BBICTPAMBATh OTHOILIEHUS C JIPYTHMH
JFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U pa3pemaTh KOHMIUKTHI.

HNPEIMETHBIE PE3YJBbTATHBI

K xoniy o6yuenust B 10 kiacce rmpeiMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JIEMOHCTPHPOBATh Ha TIpUMepax poJib U MecTO (PU3UKH B (POPMUPOBAHUH COBPEMEHHOW HAYIHOM
KapTUHBl MHpa, B PAa3BUTUM COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B MPAKTHUYECKON AESITeTbHOCTH
b1 {001 (17

YUUTBHIBATh TPAHMIIBI TPUMEHEHHUS HW3YYCHHBIX (PU3MYECKHX MojeJeil: MaTepualibHas TOYKa,
WHepIabHasl CUCTeMa OTcuéTa, abCOMIOTHO TBEPAOE TENO, MICANBHBIA Ta3, MOAETH CTPOCHHUS Ta30B,
KUAKOCTEH U TBEPJBIX TET, TOUCUHBIN AIEKTPUUYESCKUN 3apsii IPH pelieHur GU3NIECKUX 3a/1a4;

pacro3HaBaTh (GU3MYECKUE SBICHUS (ITPOILIECCH) M OOBSICHATh X HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOJICKYJISIPHO-KUHETHUECKON TEOPUH CTPOCHHUS BEIIECTBA M DIEKTPOJUHAMUKU: PaBHOMEPHOE U



PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJeHHe Tel, ABM)KEHHE MO OKPYKHOCTH,
UHepIys, B3auMoeiicteue Ten, Auddysus, OpOyHOBCKOE ABIKEHHE, CTPOCHHE JKUAKOCTEH M TBEPABIX
TeJ, W3MEHEeHHe o0BhEMa Teln MpU HarpeBaHWU (OXJIAKICHWHW), TEIJIOBOE DPABHOBECHE, HCIIAPEHUE,
KOHJICHCAllUs, IUIaBJIEHUE, KPUCTAJUIM3ALMS, KUIIEHUE, BJIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a
IIPU €r0 HAarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKY IMapaMeTpaMy COCTOSHUS T'a3a B U30MpoIleccax,
JIEKTPU3aLUA TEN, B3aUMOJEHCTBUE 3apsi10B;

OINMCHIBATh MEXAaHWYECKOE IBM)KCHME, HCIOJb3ys (PU3NYECKUE BEIWYUHBL: KOOpAUHATA, MYTh,
IepeMELIEHUE, CKOPOCTb, YCKOpEHHE, Macca Tejla, CHJIa, HUMIIYJIbC Tela, KUHETUYecKass SHEprusd,
NOTEHLMAaNbHAs PHEPrHs, MeXaHu4yeckass paboTa, MEXaHM4YeCKass MOIIHOCTh; MPU OMHCAHUU MPABUIHHO
TPaKTOBaTh (DU3MUECKUN CMBICT MCIIOJIB3YEMbIX BEJIMYMH, MX OOO3HAUYEHHS U €IWHUIbI, HAaXOAWUTH
(opMyIIbl, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;

OINMCHIBATh M3yYEHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, UCIONB3Yys (hU3MUECKHe
BEJIMYMHBI: JIaBJIEHUE Ta3a, TEMIEPATypa, CPEIHss] KUHETHYECKas SHEpPrus XaoTUYECKOTO JBMKEHUS
MOJIEKYJI, CPETHEKBAIpaTUUHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS dHEPrus, padora
raza, KOO(QQHUIMEHT MOJIE3HOTO JEHCTBHS TEIUIOBOTO JBUTATeNsl; PU ONMCAHUU MPABUIBHO TPAKTOBATH
buznyecKuil CMBICIT HCHOJB3YEMBIX BEIUYMH, WX OOO3HAYEHHUS M EAWHHUIBI, HAXOIUTh (HOPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMHU BEIUUMHAM;

OMKCHIBATh HW3YYECHHBIC OJJICKTPUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKHE SIBICHUS
(mpouecchbl), HCNONb3ysl (U3MUECKUE BEJIWYUHBL: DJIEKTPUUYECKUHA 3apsijl, DSJIEKTPUUECKOE II0JIE,
HANpPsDKEHHOCTD TOJIA, MOTEHUHUAN, Pa3HOCTh MOTEHIMAJIOB; MPH OMUCAaHUHM TMPABUIBHO TPAKTOBATh
(U3UYECKUN CMBICI HUCIIOJIB3YEMbIX BEIWYMH, MUX OOO3HAUEHUS U EIUHUIIBI; YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIIME IAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

aHATM3UPOBATh (PU3NUECKUE TIPOIECCHI U SIBICHUS, UCIIONB3YsS (PU3NUECKUE 3aKOHBI U MTPUHITUIIBL:
3akoH BceMupHoro Tsarotenus, |, Il u |1l 3akonsr HploToHa, 3aKOH COXpaHEHUS MEXaHUYECKOM SHEpruw,
3aKOH COXPAHEHUs HMITYJIbCa, MPUHIUI CYMEPIIO3UIMK CHJI, IPUHIUIT PaBHOMPABUS WHEPIUATHHBIX
CUCTEM OTCU&Ta, MOJIEKYJISPHO-KHMHETUYECKYI0O TEOpPHI0 CTPOCHHUS BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHel KUHETUYECKON SHEPTUu TEIIOBOTO JABMXKEHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIeparypoil, nepBblii
3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAHEHUs 3JIEKTPUUYECKOro 3apsiaa, 3akoH KynoHa, mpy 3TOM pa3nuyath
CJIIOBECHYIO (hOPMYIMPOBKY 3aKOHA, €0 MaTEMaTUYeCKOE BBIPAKEHHE W YCJIOBHS (TpaHUIlbI, 00JIacTH)
MPUMEHUMOCTH;

OOBSACHITh OCHOBHBIC TPUHIUIBI JEHCTBUS MAalllUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MacCHOTO UCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBIIIOJIHATh OKCHEPUMEHTHl 10 UCCIEJOBaHMIO (U3NYECKUX SIBICHUH U MPOLECCOB C
UCIIONIb30BAaHUEM MPSMBIX M KOCBEHHBIX H3MEPEHUU, MpU STOM (HOpMyIHpoBaTh MpodieMy/3agady u
TUIOTE3Y y4eOHOro IKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEJIOAKEHHOIO0 000py/10BaHUS, TPOBOAUTH
OTIBIT ¥ POPMYITHPOBATH BHIBOIBL;

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHBIE M3MEPEHMsI (PU3MUECKUX BEITUYWH, MPHU ITOM BHIOMPATH
ONTUMATBHBIA CIMOCOO HM3MEPEHHs M HCIOJIb30BaTh W3BECTHBIE METOIbl OIICHKH MOTPElrHOCTen
WU3MEPEHHUI;

UCCIIEIOBATh 3aBUCHMOCTH MEXKAY (QU3NYECKUMHU BEIMYMHAMH C HCIIOJB30BAHUEM MPSIMBIX
U3MEPEHU, IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTaThl OJYy4YEHHOW 3aBUCMOCTH
bu3NYECKUX BEIMYHMH B BUJIE TaOIUI] U TpaUKOB, JeNaTh BHIBOBI [0 PE3yIbTaTaM UCCIICOBAHMUS,

coOnrofaTh mpaBuia 0e30MacHOro TpynAa MPH MPOBEICHUM HCCIEAOBAHUN B paMKax yueOHOro
JKCHEPUMEHTa, Yy4eOHO-HCCIEeOBATEeNbCKOM M MPOEKTHOM  JEATETBbHOCTH C  HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1ab0paTOPHOTO 000PYIOBAHMUS;

pemats pacy€THBIE 3a7aud C SBHO 3aJaHHOW (U3MUYECKON MOMAENbI0, UCHONB3YS (PU3NYECKUE
3aKOHBI U TMPUHIUIIBI, HA OCHOBE aHajJM3a YCJIOBUS 3aJaud BBIOMpPATh (PU3UUYECKYIO MOJEIb, BBIICNATH
dbuznyeckue BENUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl €€ pelIeHus, POBOIUTh PACUETH U OIEHUBATH
PETbHOCTh MOJIYYEHHOIO 3HAYEHUS! PU3NYECKON BETUUHHBI;

pemarb KayeCTBEHHbIE 3aJauyd: BBICTPAWBATH JIOTMUECKH HEMPOTUBOPEUMBYIO  LIETIOUYKY
pacCyXJIeHHI ¢ OMOpOi Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBJICHHUS;

WCIOJIb30BaTh MPHU PEIICHUU YU4eOHBIX 33a]a4 COBpEMEHHbIC MH(DPOPMAIIMOHHBIE TEXHOIOTUHU IS
MOKMCKa, CTPYKTYpPUPOBAHMS, WHTEPHIpETAlM U TMpeACTaBiIeHHUs Y4eOHOM U Hay4HO-TIOMYJSPHOU
uH(pOpMAIIMK, TOJYYCHHON U3 Pa3lWYHBIX HCTOYHUKOB, KPUTHUYECKH aAHAIM3HPOBATH IOIYIaeMYIO



uHpopmaruio;

MIPUBOJIUTH MPUMEPHI BKJIAJIa POCCHICKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BAaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B IMOBCEIHEBHOW KM3HM Ui OOECTIeUeHHS
0€30MacHOCTH MpH OOpalieHuH ¢ NpubopaMu M TEXHUYECKUMHU YCTPOWCTBAMH, HJISi COXpPaHEHUs
3JI0pOBbsI U COOJIIOJICHHUSI HOPM SKOJIOTUYECKOT0 TIOBEICHUS B OKPYXKAIOIEeH cpere;

paboTaTh B TpYIIE C BBHIIOJHEHWEM pA3JIMYHBIX COLHUANBHBIX POJIEH, IMIaHUPOBaTh padoOTy
TPYMIIbI, PAMOHATIBHO PACHpPEACATh OOA3aHHOCTU M IJIAHWPOBAThH JEATENFHOCTh B HECTaHIAPTHBIX
CUTYalUsX, a/IEKBaTHO OLICHUBATh BKJIAJ KaXK/I0TO U3 YYaCTHUKOB IPYIIBI B pEIICHHE paccMaTpUBaeMOil
POOJIEMBI.

K konmy oOyuenust B 11 ki1acce npeiMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPAKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

JeMOHCTPHPOBATh HAa IpUMepax poJib U MecTO (PU3UKHU B (POPMUPOBAHHH COBPEMEHHOW HAYYHOU
KapTUHBl MHpa, B PAa3BUTUM COBPEMEHHOW TEXHUKU W TEXHOJOTHM, B MPAaKTHUYECKON AesITeIbHOCTU
JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NUECKOI KapTHHBI MHPA;

YUUTHIBATh TPAHULIBI TPUMEHEHUS U3YUYEHHBIX (U3MUYECKUX MOJENEH: TOUYEUHBIN dEeKTPHUUECKUI
3apsijl, JIyd CBETa, TOYCUYHBI MCTOYHHK CBETA, S/IEPHAs MOAETh aroMma, HYKJIOHHAs MOJEIh aTOMHOTO
A1pa MpH perieHny GU3NUECKUX 3a1ay;

pacno3HaBaTh (U3MYeCKHe SBICHHUS (NIPOIECCh]) W OOBSACHATh HMX HA OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAaHTOBOM (DM3HMKHU: DIEKTPUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOe, MAarHUTHOE JCWCTBUS TOKA, B3aMMOCWCTBME MArHUTOB, JJIEKTPOMArHWTHAas HWHIYKIUS,
JNECTBME MAarHUTHOTO TMOJsI HAa TMPOBOJHUK C TOKOM U JBIDKYIIMKCS 3apsiji, SJCKTPOMArHUTHBIE
KoJIeOaHUsT W BOJHBI, MPSMOJMHEHHOE pACIpOCTpAaHEHHWE CBETa, OTPAKEHHE, NpPEIOMIICHHE,
uHTepdepenys, nudpakuus U MONApU3aLUs CBETa, NUCIEpCHUs CBeTa, (HOTOINEKTpUUECKUU ekt
(poroaddexr), cBeToBOe MaBICHWE, BO3HHUKHOBCHHE JIMHEHYATOTO CIEKTpa aromMa BOJOPOJA,
€CTECTBEHHAsI U UCKYCCTBEHHAs paAMOAKTUBHOCTH;

ONMCHIBATh HW3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
JEKTPUUECKYIO TPOBOUMOCTD PA3IUUHBIX CPENl) U ANEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI), HCTIONIb3YS
¢u3nUecKre BETUYNHBL: dJIEKTPUIESCKHUNA 3apsl, CHIIa TOKA, DIEKTPHUUYECKOE HAIPSDKEHHE, DJICKTPUIECKOe
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOIBUKYIIAs cHila, paboTa TOKA, MHAYKIUS MarHUTHOTO
noJsi, cuiia Amriepa, cuia JIopeHia, HHAYKTUBHOCTh KAaTYIIKH, SHEPTHS IEKTPHUIECKOTO U MarHUTHOTO
nojei, mepuoj M 4YacToTa KojeOaHMil B KojeOaTenbHOM KOHTYpE, 3aps] M cuja TOKa B Ipoliecce
TapMOHUYECKHX AJIEKTPOMArHUTHBIX KOJIeOaHui, (POKYCHOE PacCTOSIHHE W ONTHYECKasi CUJIa JIMH3BI, TIPU
OMHMCAHUU TPABUIIBHO TPAKTOBaTh (PU3WYECKUN CMBICH HCIONb3YyEeMbIX BETUYHMH, X OO0O03HAYCHUS U
€IMHUIIBI, yKa3blBaTh (OPMYIBI, CBS3BIBAIONIME JAHHYI (DU3MUYECKYI0 BEIMYMHY C JAPYTHMH
BEJIMYUHAMU;

OIMCHIBATh M3YYECHHBIC KBAHTOBBIC SIBIICHUS W TIPOLECCHI, MUCTONB3Yys (PU3NUECKUE BEITHMUUHBI:
CKOPOCTh DJIEKTPOMATHUTHBIX BOJH, AJTMHA BOJIHBI U YAaCTOTA CBETA, DHEPTHS U UMMTYIbC (OTOHA, TIEPUO]T
NOJTypacmajia, SHePTrHs CBsI3U aTOMHBIX S/Iep, PU ONMCAHUH MPABHIILHO TPAKTOBATh (PU3NIECKUN CMBICI
UCTIONB3YEMBIX BEIMYWH, UX O0O3HAYEHUS M €IUHUIIBI, YKa3bIBaTh (DOPMYIBI, CBSI3BIBAIOIINE JTaHHYIO
(GU3NIECKYIO BETUYNHY C IPYTHMHU BEIMIHHAMH, BRIYHCIATh 3HAYCHHE (PU3NIECKON BETHUNHBL,

aHAJM3UPOBATh (PU3UUECKUE TPOLIECCH] U SIBICHUS, UCTIONb3Ys (PU3UUECKUE 3aKOHBI U MPUHIUIIBL:
3akoH OMa, 3aKOHBI TIOCJIEIOBATEIBHOTO | MapalIeIbHOTO COSINHEHHSI TPOBOJIHUKOB, 3aKOH JIKOyIsi—
JleHua, 3aKOH 3JIEKTPOMArHUTHOM MHAYKIIUH, 3aKOH MPSAMOJIMHEHHOr0 paclpoCTpaHEHHs CBETa, 3aKOHBI
OTpakKeHMsI CBETa, 3aKOHBI NPEJIOMJICHHUS CBETa, ypaBHeHHe OiHmTeiiHa s (poTodaddexTa, 3akoH
COXpaHEHMsI SHEPTHHU, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHMS AJIEKTPHUUECKOTO 3apsija, 3aKOH
COXpaHEHHsI MaCCOBOTO YHCJIa, TIOCTYIAaThl bopa, 3aK0H pagloakTUBHOTO pacmlana, MpH 3TOM pa3indyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE U YCJIOBUsS (TpaHUIIBI, 00JacTH)
IPUMEHUMOCTH;

OIpeJIeNIATh HAaIpaBlieHHE BEKTOpa WHAYKIIMM MArHUTHOTO IOJIA MPOBOJAHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl Jlopenna;

CTPOUTH M OMHCHIBATh N300paKeHHE, CO3JaBaeMO€ IJIOCKUM 3€pKaJloM, TOHKOM JIMH30M;

BBITIOJIHATh OKCHEPUMEHTHI 1O UCCIEJOBaHUIO (U3NYECKUX SIBICHUW U MPOLECCOB C
UCTIOJIb30BAaHUEM TPSMBIX U KOCBEHHBIX H3MEpPEHHil: Ipu 3TOM (QOpMYyJIHpOBaTh Mpobiemy/3afgady |



THITOTE3y Y4€OHOTO 3KCIIEPUMEHTA, COOMPATh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMUs, IPOBOANTD
OIIBIT ¥ (hOPMYIIUPOBATH BHIBOIBI;

OCYIIECTBIIATh NPSAMBIC W KOCBEHHBIC M3MEpEHMs (PU3MYECKHUX BEIUYUH, NPH 3TOM BHIOMpPATH
ONTHUMAJIBHBIA CIIOCO0 HM3MEPEHUs W HCIOJb30BaTh W3BECTHBIC METOBI OIICHKH IOTPEIIHOCTEH
WM3MEPEHHUI;

UCCIIeI0BaTh 3aBUCHMOCTH (DU3MYECKUX BEIMYMH C UCIIOJIB30BAHUEM NPSMBIX H3MEPEHUId: NpU
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh pE3yNIbTaThl MOIYYECHHOH 3aBHCHUMOCTH (H3MYECKUX
BEJIMYMH B BUJIC TAOJUI] U TPahUMKOB, J€IaTh BEIBOBI I10 PE3YJIbTATAM HCCIICAOBAHNUS;

co0iroiaTh MpaBmiIa 0€30MacHOrO TpyJa MPH MPOBEICHUU HCCIEIOBAHMK B paMKax y4eOHOTO
9KCIIEPUMEHTa, y4eOHO-MCCIIEAOBATENbCKOM M TPOEKTHOH AEATENBHOCTH C  HCIHOJIB30BAaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMS;

pemiate pacd€THBIC 3aJaydl C SBHO 33/IaHHOIN (DM3UYECKON MOJIENBIO, UCIIONB3YS (H3HMUECKHE
3aKOHBI M TPUHIIMIBI, HA OCHOBE aHAIM3a YCJIOBHUS 3a/1a4d BHIOMPATh (PU3NYECKYIO MOJIENb, BBIACIATDH
¢du3nyeckre BeIMYMHBI U (POPMYJIBI, HEOOXOJUMBIE Il €€ PEeLIeHNUs], TPOBOAUTH PacyEThl M OLICHUBATH
peaIbHOCTD MOJYYCHHOTO 3HAUCHUST (PH3HUUYCCKOI BEITMYHMHBL;

pemiate KayeCTBEHHBIC 3aJa4yd: BBICTPAaWBaTh JIOTHYECKH HETPOTHBOPEUYMBYIO ILIEHNOYKY
paccyXIeHHiA ¢ ONOpOr Ha 3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,

UCIIOJIF30BATh NPU PEIICHHH Y4eOHBIX 3a/lad COBPEMEHHbIC MH(MOPMAIIMOHHBIC TEXHOJIOTUH IS
NIOMCKA, CTPYKTYPUPOBAHHUsS, WHTEPIPETAIMA M TIPESACTABICHUS Y4eOHOW M HAy4HO-TIOMYJISIPHON
uH(pOpMalNK, TOJyYCHHOW W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTUYECKH AaHAIM3UPOBATH IOIY4aeMYIO
UH(POPMALIHUIO;

OOBSCHATH NPUHIMIBI JCHCTBUS MallWH, NPHOOPOB M TEXHUYECKUX YCTPOWCTB, pa3indaTh
YCIIOBHS UX 0€30MaCHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJIUTH NMPUMEPHI BKJIAJa POCCUIICKUX U 3apYOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIECTO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHUS IO (DU3UKE B IOBCEJAHEBHOHN JKU3HHM IS 00ECHECYCHUS
0€30MaCHOCTH TpU OOpaIleHUH ¢ NPUOOpPaMU M TEXHHUUECKUMH YCTPOHCTBAMH, JUIS COXPAaHEHHS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTHYECKOI 0 MIOBEICHUS B OKpYXKarollel cpere;

paboTaTe B TpyNIE C BBHIIOJHEHHEM pa3IMYHBIX COIMAJBHBIX POJIEH, IJIAHUPOBATH PabOTY
TPYIIBI, PalMOHAIBHO PaCIpeneNsaTh OOS3aHHOCTH M IUIAHWPOBATh JAEATENBHOCTh B HECTAHAAPTHBIX
CHUTYaIUsIX, aICKBATHO OIICHUBATh BKJIAJl K&XK/OT0 M3 YYaCTHUKOB TPYIINbI B PEIICHUE pacCMaTpUBACMON
poOJIeMBI.

COJEPKAHUE OBYYEHUA

10 KJIACC
Pa3nea 1. du3nka U METOABI HAYYHOI'O NO3HAHUS
®uszuka — Hayka O npuponxe. HayuHble MeToabl IO3HAHMS OKpyXkaromero Mupa. Pounb

9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue pu3nyeckux sBJICHUA U mporieccoB. Hayunsie runore3sl. usznueckue 3aKOHBI U
Teopuu. ['paHUIIbI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. [[pHHIIUIT COOTBETCTBUSI.

Ponb u mecTo pusuku B GopMHUPOBAHUM COBPEMEHHOW Hay4YHOH KapTHHBI MUpPA, B MMPAKTUYECKON
JEATEIIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AmnHanoroBblie u IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBmkeHHe. OTHOCUTEIHPHOCTh MEXaHMYECKOro ABmkeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemenienne, CKOpocTh (CpemHSIsI CKOPOCTh, MTHOBEHHAasi CKOPOCTb) W YCKOPCHHE
MaTepUalbHOM TOYKH, UX TMPOEKIIMU HA OCU CUCTeMbl KoopAuHaT. ClioKeHUe MepeMEIIeHUIN U CII0KEHUE
CKOpPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOpEHHOE TMpsSMOIWHEHHOE JBIKeHHe. [paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U EPEMELICHUS MAaTEPUAIBHONM TOYKH OT BPEMEHH.

CBobOoaHoe nazieHne. Y cKopeHrne CBOOOHOTO MaIeHUS.



KpuBonuneiinoe npuxeHue. [[BrokeHMEe MaTepHAIbHON TOYKHU MO OKPYKHOCTH C MTOCTOSIHHOU T10
MOJYJI0 CKOPOCTbIO. YTJIOBash CKOpOCTb, JHUHEWHas ckopocTh. Ilepmon u wactota oOpamieHus.
L{eHTpOoCTpEMUTENBHOE YCKOPEHNE.

TexHnuyeckue ycTpoicTBa M IPAKTHUUECKOE IPUMEHEHHE: CIHUJIOMETp, IABM)KEHHE CHApSIOB,
LEIHbIE U PEMEHHBIE NIEPEIAYU.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUYECKUX XapAKTEPUCTUK JBHKECHHUSL.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue aBrxeHus Tena, OpoLIeHHOTo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHHst CBOOOTHOTO MaACHUSI.

Hamnpanenue ckopocTy npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKAY IMYTSAMH, NPOWJIEHHBIMU TEJIOM 3a IIOCJEI0BATEIIbHbBIE
paBHbIE MPOMEXYTKM BPEMEHU IPU PABHOYCKOPEHHOM JBUKEHUU C HAYaJbHOM CKOPOCTHIO, pPAaBHOMU
HYIIIO.

N3yueHue nBUXKEHUS IAPUKA B BI3KOU KUJKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun orHocutenbHOocTH ['aynmies. IlepBeiii 3akoH HproToHa. VHepuuanbHblE CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cyneprno3uiuu cuwi. Bropoit 3akon HeloToHa ais MaTepuaibHOM
Touku. Tperunii 3akoH Hpl0TOHA /U151 MaTepranbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buabl TpeHust (mokosi, ckojbxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuiia
TPEHUs CKOJIBXKEHUsS U cuiia TpeHus nokost. Koapduuuent tperns. Cuia conpoTUBICHUS IPU JBIKEHUH
TeNa B XKUAKOCTU WU rase.

[TocTynaTensHOE U BpallaTesIbHOE ABMKEHHE a0COIIOTHO TBEPJIOTO Tea.

MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpaleHus. [1neuo cumbl. YciioBust paBHOBECHS TBEPIOTO TeNa.

TexHnueckue ycTpoiicTBa M NPAKTUYECKOE IPUMEHEHHE: NOAUIMITHMKH, JBH)KCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrienne nHepuum.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CrnoxxeHnue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TAJCHUH.

CpaBHEHHUE CUIT TPEHUS TIOKOS, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buabl paBHOBecusI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue neuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOHUKAIOIIUX B MPY)XUHE U PE3MHOBOM 0Opaslle,
oT ux Aehopmaruu.

HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKonbl COXpaAHEHUA 8 MEXAHUKE

Nmmnynee MaTepuanbHOM TOYKM (Tela), CHUCTEMBl MaTepuUalbHBIX ToueK. VMITylbCc CHUIIBI H
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE JBUKEHHE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunetnueckast sHeprusi MaTepruaibHON TOUKH. Teopema 00 N3BMEHEHUH KHHETUYECKOW YHEPTHH.

[TorennmaneHast »Heprus. IloreHnumanpHas »Heprus ynpyro aeGopMUPOBAHHOW TPYKHUHBI.



[ToreHunanbHas 3HEepPrUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[loreHnuanpHbple ¥ HENMOTEHIMAJIbHBIE CHIbL. CBsA3b pabOThl HEMOTEHIMAIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

VYupyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHn4eckue ycTpoicTBa U MPAaKTUUECKOE IPUMEHEHHE: BOIOMET, KONEP, NPYKUHHBIN MUCTOJIET,
JBUKEHHUE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexon moTeHNIMAIBLHON YHEPTHUH B KHHETUUYECKYIO H OOpaTHO.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenne abCOIOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOThI CHIIBI C M3MEHEHHEM MEXaHMUYECKOW SHEprHH Teja Ha MpHMEpe
paCTSKEHUSI PE3UHOBOIO KIyTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOIHMHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU MeopUun

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUYECKON TEOpUM U UX ONBITHOE OOOCHOBAaHHE.
BbpoynoBckoe nBuxkenue. duddysus. XapakTep ABMKEHUS M B3aUMOJCHCTBUS YaCTHI[ BELIECTBA.
Mogenu cTpoeHHs ra30B, )KUIKOCTEH W TBEPABIX TNl M OOBSICHEHNE CBOICTB BEIIECTBA Ha OCHOBE ATHX
Mozenel. Macca u pazmepsl mosekyn. KonnuectBo BeniectBa. [locrossunas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ nuzmepenue. lllkana remneparyp Llenbcus.

Mopens uneanbHoro raza. (OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKOM TEOpUHU
UJeaNbHOro raza. AOCONIOTHas TeMIleparypa Kak Mepa CpeiHeld KMHETUYECKOW SHEpruu TEIIOBOIO
IBWKeHUs yacTul rasa. lllkama temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenpaeneeBa—
Kunaneiipona. 3akon Jlanerona. M3omnporeccs B HACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA.
['padmyeckoe mpencTaBiIeHe U30MPOLIECCOB: H30TEpMa, U30X0pa, H3obapa.

TexHUYECKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOUINE TUCKPETHOE CTPOEHHUE BEIECTBa, poTorpaduu MOJIEKYJl OpraHU4YEeCKHX
COCIMHEHU.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogens OpOyHOBCKOTO JBHXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBHS.

Monens, WUTIOCTpUpYIOLIas MPUPOY AaBJICHUS ra3a Ha CTEHKU COCYAa.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€AaJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomuol

Omnpenenenre Macchl BO3JyXa B KJIaCCHOW KOMHAaTe Ha OCHOBE M3MEpeHUl 00b&éMa KOMHATHI,
JTaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnoebl mepmoounamurku

Tepmoannamuyeckas cucreMa. BHYTpeHHss SHEPTUsl TEPMOJIUHAMUYECKONH CHCTEMBI U CIIOCOOBI
e n3MeHenus. KonnuectBo TemioTel U paboTta. BHyTpeHHsIsI S5HEprusi OJJHOATOMHOIO HEabHOTO Tasa.
Bunel Teruionepenaun: TEMIONPOBOIHOCTD, KOHBEKIUS, U3TydEHHE. Y IeNbHas TEIUIOEMKOCTb BEILECTBA.
KonnuecTBo TEIIOTH MpH TeIIonepeaye.

ITonartue o6 aamabatHoM mporecce. IlepBbiii 3akoH TepMmoaMHaMuKu. lIpumMeHeHue mnepBOro
3aKOHA TEPMOJAMHAMUKH K H3omporieccaM. I'paduueckas uHTepnperanus padboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh MPOLECCOB B IPUPOJIE.

TennoBeie Mammubl. [lpuHnMnBl gelictBus TemaoBbIX MamuH. [IpeoOpazoBanus sHepruu B
TeroBbIX MammnHax. Kosdduuument monesnoro aeiictBust TemoBoil mamumubl. L{ukn Kapuo u ero
KOA((UIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTUYECKUE MPOOIEMBbl TEIIOPHEPTETUKH.

TexHnueckue ycTpoilcTBa M INPAaKTUYECKOE NPHUMEHEHUE: JIBUraTellb BHYTPEHHETO CrOpaHMs,
OBITOBOW XOJOIUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu



W3meHeHre BHYTpeHHEH SHEPIUH Tejla MpU COBEPIICHUH pabOoThIl: BBUIET MPOOKHU U3 OYTHUIKU MO/
JeCTBUEM  C)KaToro  BO3J1yXa, HarpeBaHue od¢upa B JIATYHHOW TpyOke myTéM TpeHus
(BuICOIEMOHCTpAITHS ).

W3meHeHne BHyTpeHHEHN 3HEpTruu (TemMIepaTypsl) Tea Ipy TeIUIonepeaaye.

OmnpIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3YUIHBIM OTHUBOM).

Monenu mapoBoil TypOHUHBI, ABUraTeNsi BHYTPEHHETO CrOPaHusl, pEaKTHBHOT'O JIBUTATEII.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoonvt

[TapooOpa3zoBanue u koHueHcanus. Mcmnapenwe u kuneHue. AOCONIOTHAS U OTHOCUTENIbHAsS
BJIQXKHOCTb Bo3ayXa. HacblmeHHbll mnap. VYjaenpHas TeIwuloTa I[apooOpa3oBaHus. 3aBUCHUMOCTD
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.

Teépmoe Temo. Kpucrammueckue u amopdHble Tena. AHU30TPONUS CBOWCTB KPUCTAIIIOB.
Kunkue xpucramibl. CoBpemeHHble Marepuainbl. [lmaBneHne m Kpucraumzauus. YJenbHas TEIIOTa
iaBienus. Cyonumarus.

YpaBHeHHE TEIIOBOro OanaHca.

TexHnueckue ycTpoicTBa U MPaAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTMH MOJYyYEHHUs COBPEMEHHBIX MaTepUajIoB, B TOM YMCJIE HAHOMATEPUATIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBILEHHBIX [1apPOB.

Kunenue npyu NoHMKEHHOM JJaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTAUTHIYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILJIOB.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenne OTHOCUTENBHOU BIIaXKHOCTH BO3/yXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. dnekmpocmamuxa

OnexTpuzanus Ten. DIEeKTpuueckuil 3apsn. JIBa Buaa anekTpuyeckux 3apsaoB. I[IpoBonHukw,
JUDJIEKTPUKHU U TIOJTYIIPOBOAHHUKHU. 3aKOH COXPAaHEHUS DJIEKTPUUECKOrO 3apsja.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbIN 2JIEKTpUUECKUI 3apsii. DJIEKTPUUECKOE
nosie. Hanpsk€HHOCTD 2neKkTpuueckoro nosid. [IpuHun cynepno3unuu 3iaeKTpuYecKux nosaei. JInaun
HaANPsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun anekrpocrarnyeckoro noss. [lorennuan. PasHocte motenumanos. I[IpoBogHukH U
JTURJIEKTPUKHU B JIEKTPOCTATUYECKOM IoJie. J(ManekTprueckas MpOHULIAEMOCTb.

OnextpoéMkocts. KoHaeHcaTop.  OJIEKTpOEMKOCTH  IIJIOCKOIO  KOHAEHCAToOpa. JHEeprus
3apsKEHHOT0 KOHEHCATOopa.

TexHnueckue ycTpolcTBa M NPAKTHUYECKOE IPUMEHEHHUE: JJIEKTPOCKOIN, 3JIEKTPOMETD,
JJIEKTPOCTaTUYECKasl 3allUTa, 3a3eMJIEHHE 3JIEKTpOonpuOOpoB, KOHAEHCATOpP, KOMUPOBAIbHBIN amnmnapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO U MIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEI.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTUYecKas 3aluTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOUIAJM IUIACTHH, PaCcCTOSHMS
MEXy HUIMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpeoax

DNEeKTPUYECKU TOK. YCIIOBUSI CYIECTBOBAHMS 3JIEKTpHUUecKoro Toka. Mcrounuku toka. Cuna



ToKa. [IoCTOSIHHBIN TOK.

Hanpspokenne. 3akon Oma 1 ydacTka LETH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y AECIbHOE COMPOTHUBJIEHUE BellecTBa. llocnenoBarenbHoOE,
napajuieIbHOE, CMEIIAHHOE COCIMHEHHUE MPOBOHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlkoyns—JIenna. MOImHOCTb AIEKTPHUIECKOTO TOKA.

DNEKTPOABUKYILAsl CUJIA U BHYTPEHHEE CONMPOTUBICHUE HCTOYHHUKA TOKA. 3aKOH OMa 151 TOJIHOM
(3aMKHYTOH) 351eKTpuyeckoi nernu. KopoTkoe 3aMbIKaHHE.

DNeKTpOHHAsE MPOBOJAUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTb CONPOTHUBIICHHUS METAJLIOB OT
temMriepaTypbl. CBepXIIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonynpoBoauuku. CoOOCTBEHHAS ¥ MPUMECHAS IIPOBOIUMOCTh IOTYIPOBOAHUKOB. CBOICTBA P—-
nepexoja. [loaynpoBogHKOBbIE TPUOOPHI.

DIEeKTPUUYECKHUM TOK B PACTBOPAX M PACILIABAX AJICKTPOIUTOB. DIEKTPOIUTUYECKAS TUCCOLIUALIMSL.
DIIEKTPOIIH3.

OnexTpuueckuid TOK B razax. CaMOCTOSITENbHBI M HECAMOCTOSATENbHBIM paspsan. MomHus.
[Lnazma.

TexHudeckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHUE: aMIIepMETp, BOJBTMETP, peocTar,
UCTOYHUKU TOKa, SJIEKTpOHArpeBaTelibHbIE MPUOOPHI, IIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP
COTNPOTHUBIICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, IMOIYINPOBOAHUKOBBIN O,
rajabBaHUKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCHUMOCTD COMTPOTUBJICHUS TUIUHIAPUUECKUX MPOBOAHUKOB OT JIJTUHBI, TUIOIIAIN TOTIEPEYHOTO
CEUYEeHMS U MaTepuaa.

CwmemnianHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe usmepeHue 3IeKTpoABMKYLIEH cuiibl. KOpoTkoe 3aMblKaHUE rajJbBaHUUECKOTO JIEMEHTa
Y OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHMOCTbH CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH JAHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne cMemaHHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYILEN CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Hab6mronenue snexrpoinusa.

MexnpeamerHblie CBA3U

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHA B 10 Kiacce OCYHIECTBISIETCS C  y4€TOM
COJIEpKaTENbHBIX MEXIPEAMETHBIX CBS3ed C KypcamMH MaTeMaTHKH, OMOJOTMM, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemuvle nousmusi, CBI3aHHbIE C U3YYCHHEM METOJIOB HAYYHOTO MO3HAHUS: SBJICHHE,
Hay4HbIH (akT, TUMOTe3a, (QuU3NUecKas BeIWYWHA, 3aKOH, TEOpHs, HAOII0JIeHHEe, SKCIEPUMEHT,
MOJICJIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, JuHeWHas (yHKuus, mapaboia, runepbona, Ux
rpaduKu ¥ CBOWCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOXKICCTBO, BEKTOPHI M UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHnueckoe JBMKEHUE B KHUBOU Mpupoae, Audy3usi, 0CMOC, TEIIO0OMEH KUBBIX
OpraHWU3MOB (BHJIBI TEIUIONIEPEIAYH, TETIJIOBOE PABHOBECHE), DIICKTPHUUECKHUE SBJICHUS B )KUBOU MPUPO/IE.

Xumus: TUCKpPETHOE CTPOEHUE BEIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TETUIOBBIE CBOMCTBA TBEPHABIX TeJ, JKUJIKOCTEH M Ta30B, JJEKTPUUYECKHUE CBOMCTBA
METaJIOB, ANEKTPOJIUTUYECKAS TUCCOIMAINS, TaIbBAHUKA.

l'eoepagpus: BNaxHOCTh BO3/yXa, BETPHI, OApOMETpP, TEPMOMETP.

Texuonoeus: mpeoOpa3oBaHHWE IABUKEHHWM C WCIONH30BAaHHEM MEXAHH3MOB, y4&T TpEeHUs B
TEXHHUKE, MOJUIUITHUKY, UCTIOJIb30BaHUE 3aKOHA COXpPAaHEHUS MMITYJIbCa B TEXHUKE (pakeTa, BOJOMET U
IpyTHe), IBUTATEIh BHYTPEHHEIO CTOpaHUs, MapoBas TypOWHA, OBITOBOM XOJIOJMIBHUK, KOHAUIIMOHED,



TEXHOJIOTMH IOJYyYEHHUsI COBPEMEHHBIX MAaTE€pPUAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH,
DIIEKTPOCTATUYECKAsT  3allUTa, 3a3€MJICHHE DJICKTPONPHOOPOB, KCEPOKC, CTPYHHBIA MPUHTED,
3JIEKTpOHArpeBaTelibHbIe MPUOOPHI, SIEKTPOOCBETUTENbHBIE MPUOOPHI, ralbBaHUKA.

11 KIIACC

Pa3znen 4. JjekTpoguHaAaMuUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThHl. B3auMopeicTBME NOCTOSHHBIX MAarHuTOB. MarHutHOoe moje. Bekrtop
MarHUTHOM WHAYKIUU. [IpuHIMII Cynepno3suuuy MarHUTHBIX IMOJed. JIMHMM MarHuTHOM MHIYKLHH.
KapTrHa nuHUI MarHUTHOM MHIYKLIHH I10JIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTHO€ 1oj€e NpoBOAHUKA ¢ TOKOM. KapThHa NTMHUI MHAYKIMU MarHUTHOTO MOJISL JJIMHHOTO
OpsIMOTO TPOBOJAHMKA M 3aMKHYTOI'O KOJIBIIEBOTO MPOBOAHMKA, KATYIIKHM ¢ TOKOoM. OmbIT Jpcrena.
B3auMozeiicTBuE TPOBOIHUKOB C TOKOM.

Cuiia Amriepa, €€ MOyJIb U HalpaBJICHHUE.

Cuina Jlopenna, e€ MoAynap W HampaBieHHE. J[BUKeHUE 3apsDKEHHOM 4acTHIbl B OAHOPOJHOM
MarHuTHOM moJje. PaGora cwibl Jlopenna.

SBneHue  SMEeKTpOMarHUTHOM  mHAykuuu. [loTok  BekTOpa  MarHUTHOW  MHAYKIUU.
DIEKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe anekTpuueckoe mojie. DIEKTPOABMXKYLIAsh Cuila MWHAYKIUU B  IPOBOJHUKE,
JBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHNE CAMOMHAYKIIMH. DJIEKTPOBUKYIIAs CHJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOT'O MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue  yCTpOHMCTBA W INPAKTUUYECKOE  IPUMEHEHUE:  IMOCTOSHHBIE  MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUII, MHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIvHUY MHIYKITUY MAarHUTHOTO TOJISI.

B3aunmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHue HNEKTPOMArHUTHON UHAYKITHH.

IIpasuio JleHua.

3aBHUCHUMOCTD AJIEKTPOIBIKYIIECH CHIIBI MHIAYKITUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIUY.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

UccnepoBanue neCTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnepnoBanue siBIEHUS 31€KTPOMarHUTHON MHIYKIUU.

Paspnen 5. KoJsieGanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAcHUMHbIE KONEOAHUA

KonebartenpHas cucrema. CB0oOOIHBIE MexaHWYECKHUE KojeOanus. ['apMoHMUecKHe KoJieOaHUsI.
Ilepuon, vactota, ammutyaa u ¢asza konebanuid. IIpyKuHHBIN MasTHUK. MaTeMaTH4eCKUN MasTHUK.
YpaBHeHHe rapMOoHHUECKUX KoyieOanuid. [IpeBpalienre sHepruu Mpyu rapMOHUYECKUX KOJICOaHUSX.

KonebGarenbupiit  koHTYp. CBOOOAHBIE DIEKTPOMAarHUTHBIE KOJeOaHUS B HUACATHLHOM
KOJIeOaTeTbHOM KOHTYpE. AHAJIOTHUS MEXAY MEXaHHYECKUMH U DJIEKTPOMArHUTHBIMH KOJCOAHHSIMHU.
®opmyna TomcoHna. 3aKOH COXpaHEHUS SHEPTUU B HJICATHHOM KOJIe0aTEIbHOM KOHTYpE.

[IpenacraBnenne o 3aryxamnmx KoneOaHusX. BbIHYXICHHbIE MEXaHHMYECKHE KOJeOaHUsI.
Pe3onanc. BeiHyX/I€eHHBIE 2IEKTPOMArHUTHBIE KOJIeOaHusI.

[IepemenHbli TOK. CHHYCOMJANBHBIM IEPEMEHHBIH TOK. MONIHOCTh IEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHNUE CUJIBI TOKA U HATIPSKEHUS.

Tpanchopmarop. I[IpomsBoacTtBo, miepemadya MW TOTPEOJICHHE DJICKTPUUYCCKON  DHEPTHUH.
DKOJIOTHYECKUE PUCKU TPU MPOU3BOJICTBE AEKTpodHepruu. KynbTypa UCMOIb30BAHUS 3JIEKTPOIHEPTUU



B IIOBCEIHEBHOM KU3HU.

TexHU4ecKkue YCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: 3JEKTPUUYECKUU 3BOHOK, T'€HEPaTop
IIEPEMEHHOT0 TOKA, JINHUM dJIEKTpOnepeiay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KojeOaTeNbHOW CHUCTeMbl (TMPYKUHHBIM WM MaTeMaTHYeCKUn
MasITHUK).

HalGmronenue 3aryxaronux KojieOaHu.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonnenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcuumiorpamMmsl (3aBUCUMOCTH CUJTBI TOKA M HAMPSKEHUSI OT BPEMEHH ) JJI AJIEKTPOMArHUTHBIX
KoJie0aHui.

Pe3onanc mnpu mociaeAoBaTeIbHOM COCAMHEHUM PE3UCTOPa, KATYIIKHM HWHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopeinb TUHUU 3IEKTpOIIepeaayun.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnegoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJIEOAHUM Tpy3a HA HUTU OT JUTMHBI HUTH U MACChI
rpysa.

HccnenoBanne nmepeMEHHOIO TOKa B LENHM U3 IOCJIEN0BATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KAaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHble 60JHbL

MexaHnuyeckue BOJHBI, ycioBHs pacrnpocTpaneHus. llepuon. CkopocTh pacnpoCTpaHeHHs M
JuTMHA BOJTHEL. [lonepedynsie U mpoaosbHbIe BOJHBL MHTepdepeHus u mudpakius MEXaHUIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBL. Y CJIOBUS M3JIYUCHHUs] JJICKTPOMArHUTHBIX BOJH. B3anMHas
opueHTanus BekTtopoB E, B, V B anekTpomaruutHoil BoiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakKCHHE, TpeloMIIeHUe, moyspu3anus, audpakmus, uaTepdeperus. CKOpOCTh ICKTPOMArHUTHBIX
BOJIH.

[[xana sneKTpOMarHuTHBHIX BOJIH. [I[pUMeHeHNEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuoOCBS3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue yCTpOHWCTBA M MPAKTHUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
yIBTPa3BYKOBAas JMArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, paauonpUEMHHUK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJIOIbHBIX BOJH.

Konebmromnieecs Teno kak UCTOUHUK 3BYyKa.

Habmoienne oTpakeHus U IpeJoMICHUS MEXaHUYECKUX BOJH.

Habmonienue nntepdepeHnu U AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

UccnegoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPa)XXEHUE, MPEIOMJIEHUE, MOJIApu3alius,
mubpakus, MUHTeppEpeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeiiHOe pacnpoCTpaHEHHE CBETa B OJHOPOAHOU cpene. Jlyu
cBera. ToueuHblll HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakxeHu B TIIOCKOM 3€pKaje.

[Ipenomiienne cBera. 3aKOHBI TPETOMIIEHUS CBeTa. AOCOMIOTHBIM TOKa3aTeNlb MPETOMIICHUS.
[Tonnoe BHyTpeHHEE oTpaxkeHue. [IpeenbHbIil yroil MOJIHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CrnoxkHbIN cocTaB 6eoro cBera. L[Ber.

Cobuparoie U pacceuBarolive JIMH3bL. ToHKas juH3a. POKYCHOE pacCTOSIHHME U ONTHYecKas
cuia ToHKoW nuH3bL [locTpoeHne n300pakeHUi B COOMPAOIIMX M pacceuBarIuX TuH3ax. Dopmyna
TOHKOH JIMH3EL. Y BEJIMUCHHUE, TaBaeMOe JIUH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.



BonnoBas ontuka. MuTepdepenius cBera. KorepeHTHbIE MCTOYHUKU. Y CIOBUS HAOIIOICHUS
MakCUMYMOB M MHUHHMYMOB B HWHTep(EpEHIMOHHOW KapTHHE OT JBYX CHH(a3HBIX KOTE€PEHTHBIX
UCTOYHUKOB.

Hudpaxius ceeta. Judpakunonnas pemeérka. Y cioBue HaOMOCHUS TI1aBHBIX MAKCUMYMOB TIPH
1aIeCHU MOHOXPOMATHUYECKOr0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpolicTBA M NPAKTUYECKOE IPUMEHEHHe: OukW, Jymna, (oToanmnapar,
NPOCKIIMOHHBIN ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, IU(PAaKIMOHHAS peIéTKa,
HOJISIPOU L.

Jlemoncmpayuu

[IpsimonnHeitHOE pacpocTpaHeHHe, OTPAKEHHE U MpesloMIieHne cBeTa. OnTudyeckue npruOopsl.

[TonHOE BHYTpeHHee oTpakeHue. Mojienb CBETOBOIA.

HccnenoBanue cBONCTB U300paXKeHUN B TMH3AX.

Mojenu MUKpOCKOIIa, TelIecKoIa.

HaGmonenue uaTepdepeHm cBera.

Hab6mronenue qudpakiuum cBera.

HaGurotenne aucriepcuu cBera.

[TomyyeHue ciekTpa ¢ HOMOIBIO IPU3MBI.

[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKH.

HabmtoneHue nomnsipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, 1a6opamophvie pabomul

W3mepeHue nokasaresis IpeaoMIICHUS CTEKIA.

HccnenoBanue cBONCTB N300paXeHU B TMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI cleIMAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'paHuubl OPUMEHUMOCTH KjaccMdeckoil MexaHuku. [locTynmaTbl —crenuanbHOH — TEOpUH
OTHOCUTEJIbHOCTH: MHBApPUAHTHOCTh MOJYJSl CKOPOCTH CBETA B BAaKyyMe, IMPHUHIMII OTHOCUTEIBbHOCTU
OWHIITEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIEHNE BPEMEHH U COKpAILlEHUE JITUHBI.

OHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PENSTUBUCTCKOMN YaCTHIIbl. DHEPrUs MOKOSL.

Pa3nea 7. KBantoBas pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®otonbl. Dopmyna [InaHka cBsi3u sHEpruM (HOTOHA € €ro YaCTOTON. DHEPrus U UMIYJbC (POTOHA.

OtkpeiTue u uccienoBanue goroddpdexra. Onbitel A. I'. CroneroBa. 3akonsl (oTorddekTa.
VYpaBuenue DiiHmreitHa g poroaddexra. «KpacHas rpanuna» Gororddexra.

Hasnenue ceera. OnwiTsl [1. H. JleGenena.

XHUMHUYECKOE JIEVUCTBUE CBETA.

TexHnueckue ycTpoilcTBa U MPaKTHUECKOE MPUMEHEHHE: (POTO3IEMEHT, POTOAATUUK, COTHEUHAs
Oarapesi, CBETOAMO.

Jlemoncmpayuu

®oTo3deKT Ha YCTaHOBKE C TUHKOBOM IIIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO (oToddeKTa.

Cseroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pe3epdopna mo paccesnuro o -dactuil. [lmanerapHas mMojensb
atoma. Iloctynarel bopa. U3nydyenue u nornomenue (GOTOHOB MPH MEPEXoje aroMa C OJHOTO YPOBHS
SHEpPIruM Ha apyroul. Buasl criekTpoB. CieKTp YpOBHEHN SHEPTUU aTOMa BOJIOPOJA.

BonnoBele cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYeHHE.

TexHuueckue ycTpoiicTBa M NPAaKTUUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIA aHalu3 (CIEKTPOCKOMN),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu



Mopenb onbiTa Pezepdopna.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HalGmronenne nuHeRvYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Haburoienne TMHEeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, J0Ka3bIBAIOIINE CIIOXXHOCTh CTPOEHMs sipa. OTKpbITHE pPaJMOAaKTUBHOCTH.
OmnsiTel Pesepdopaa nmo ompeneneHuto cocraBa pajnoakTUBHOro m3nydeHus. CpoiicTBa anbda-, Oera-,
ramMma-Hu3JIy4eHus. BiausHue paguoakTHBHOCTH HA KUBBIE OPraHU3MBI.

OTkpeiTHE IPOTOHA M HeWTpoHa. HykinonHas moaens siipa I'eitzen6epra—lBanenko. 3apsa sapa.
MaccoBoe uuncno sapa. M3otonsl.

Anbda-pacnan. DIEeKTpOHHBIH H TO3UTPOHHBIA Oerta-pacman. [amMma-usznyueHuwe. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macch sapa.

SAnepusble peakuuu. [lenenne u cUHTE3 sA1€p.

SAnepupiii peakrop. TepmosinepHblii cuHTe3. [IpoGieMbl U MEPCIEKTUBBI SIEPHONH SHEPreTUKU.
OKOJIOTUYECKHE ACIEKTHI SIIEPHON YHEPTETUKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metozbl HaOIIOACHUS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHUII.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBHUS. EAMHCTBO (PM3NYECKOI KapTHHBI MHpA.

TexHnuyeckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHUE: T03UMETpP, KaMepa BuibcoHa, siaepHbli
peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusim).

Pa3neu 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PHU3MKH

Oransl pa3BUTUs acTpoHOMUU. [IpuKitaqHOEe 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMUH.

Bun 3Bé3qH0r0 HebGa. Co3Be3us, spKue 3BE31bl, IUTAHETHI, X BUIUMOE JBHKEHHE.

ConneuHas cucrema.

Connue. Conneunast akTuBHOCTb. Mcrounuk sHeprum CosHua u 3BE31. 3BE3/bI, UX OCHOBHBIE
XapaKTepuCTUKU. JluarpaMma  «CHEKTpaJbHBIM  KjJacC —  CBETUMOCTb».  3BE3/bI  IJIABHOM
NIOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTbY Ul 3BE3] INIABHOM IOCIEI0BATEIBHOCTH.
Buyrpennee ctpoenue 3B€37. CoBpeMEHHbIE MPECTABICHUS O MPOUCXOKICHUH U 3BoJonnu CosHIa U
3BE3/]. OTalbl )KU3HU 3BE3N.

Mneunsiii Ilyte — nama [amaktuka. [lonoxkenune u npmwkenue Connna B [Namaktuke. Tumbl
rajJlakTUK. PaguoranakTiuky U kBazapsl. YEpHbIE NBIPHI B siipax raJlakTHK.

Bcenennas. Pacmimpenue Beenennoil. 3akon Xa66na. PazOeranue ranaktuk. Teopust bonbiioro
B3pbIBa. PenukToBoe n3iyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.

Vuenuueckue nabnrooenus

HaGmtoneHuss HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH JUIs
oTpezieNieHus MOJIOKEHHsI HeOEeCHbIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3us CeBepHOro
NOJIyLIApHsI U IPKUE 3BE3MBI.

Hab6monenus B reneckon Jlynsl, uraner, Maeunoro [lyru.

O0o0maroniee NnoBTOpeHUE

Pons usukm m acTpoHOMHHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOH, COIMAIBHOU M ITHYECKOM
cdepax IesTeTbHOCTH YeJIOBeKa, POJiIb U MECTO (PU3UKU U aCTPOHOMUHU B COBPEMEHHON Hay4YHOH KapTHHE
MUpa, posib GU3NYECKON TeOprH B (OPMUPOBAHUU MPEACTABICHUIN 0 (PU3MUECKOI KapTHHE MUpPa, MECTO
¢u3nueckoil KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX IPEJICTaBICHUI O
IIPUpOJIE.

MexnpeamerHblie CBA3U



N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kkjacce OCymIeCTBIACTCS € YYETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMu MaTeMaTHUKH, OMOJIOTUH, XUMHH, reorpapuu u
TEXHOJIOTHH.

Mescnpeomemusvie noHamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO TO3HAHUS: SBIICHHE,
Hay4yHbId (QakT, Tunoresa, ¢Gu3nyecKas BENUYHMHA, 3aKOH, TEOpUs, HaOIIOJeHHUEe, HKCIEPUMEHT,
MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUI, TPUTOHOMETpUYECKUE (PYHKIUU: CUHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIUU HA OCHU
KOOpJMHAT, CJIO)KEHUE BEKTOPOB, IPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIMM, TMpU3HAKK T0J00us
TPEYroJIbHUKOB, ONpeIe]IeHHE IIOMAAN IUIOCKUX GUryp u oobéma ted.

buonocus: >nexTpudecKkue SIBICHUS B KUBOW MPUPOJE, KOIeOATEIbHBIC JBMKCHUS B KHUBOU
PUPOJIE, ONITUYECKHE SIBICHUS B KUBOU MPUPOJIE, ACUCTBUE PaIMAllUU HA KUBbIE OPraHU3MBI.

Xumus: CTpoeHUE aTOMOB M MOJIEKYJ, KpUCTaUIMUecKasi CTPYKTypa TBEPABIX TEl, MEXaHU3MBbI
00pa30oBaHus KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaTu3.

leocpaghus: MarHWTHBIE TONIOCA 3EMJIHM, 3QJIEKU MArHUTHBIX pyaA, (poTochEéMKa 3eMHOMI
MOBEPXHOCTH, MPECKa3aHNe 3eMIICTPSCECHUI.

Texnonocusi: JIMHUW DIIEKTpOINlepenad, TE€HEpaTop IMEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAS Te4b, pajap, paguonpuéMHUK, TeJIeBU30p, aHTeHHa, Teiedon, CBY-meup,
MIPOCKITMOHHBIN anmapar, BOJIOKOHHASI OITHKA, COJIHEYHas Oarapest.

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB Z[eﬂTeJ'H)HOCTI) yuuresd €

Ne | HaumeHoBaHMe pa3/aesioB U Kontpoas | IIpakruy | YI1€TOM pabo4eii MporpaMmmbI

/0 | TeM NporpamMMsI Beero | e eCKHe BOCIMTAHHS

padoThI padoThI

Paznesa 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS

VYcraHoBIEHNE JOBEPUTEIBHBIX
OTHOILIEHHUH ¢ 00yJaroLUUMHCH,
CIOCOOCTBYIOLIUX
MTO3UTUBHOMY BOCIIPUSATHIO
®u3nKa 1 METO/IBI HAYYHOT O 2 oOy4aromuMucs TpedoBaHUM 1
MO3HAHM pochO yUUTEsl, MPUBICUECHUIO
WX BHUMaHUS K 00CyX1aeMoit
Ha ypoke UH(popMaIuu,
aKTUBU3ALMU UX
IIO3HABATEJILHON EATEIbHOCTH

11

Wroro no pazneny 2

Pa3zgen 2. MEXAHUKA

2.1 | Kuaemaruka 5 1 Pa3BuTie e HHOCTHOTO

2.2 | JluHamuka 7 OTHOILEHHS K IPUPOJE KaK

MCTOYHUKY KU3HU Ha 3eMIIE,
OCHOBE Camoro ee
CYILLECTBOBaHMS,
HYXJAIOIIENCS B 3alIUTE U
IIOCTOSIHHOM BHMMAaHHUU CO

6 1 1 CTOPOHBI YeJIOBEKa.
IIpumeHeHne Ha ypoke
MHTEPAKTUBHBIX (POPM pabOThI
¢ 00yYaroIIMMHUCS:
MHTEJJICKTYAJIbHBIX UID,
CTUMYJIMPYIOIINX

3aKOHBI COXPAHEHUS B
MEXAHUKE

2.3




MIO3HABATEIbHYI0 MOTHBALIUIO
o0yJaronuxcs.

[ToGyxnenue oOoyqarommxcs
cOo0JTI01aTh HA YPOKe
OOIIECTTPUHATHIE HOPMBI
HOBE/ICHUSI, TIPaBHJIa OOIICHUS
CO CTapIUIMMHU U CBEPCTHUKAMH,
NPUHINIB y9eOHOH
JMCIUILIHHBL 1
CaMOOpPraHU3aIHH.
[IpuBnevyeHre BHUMaHUSI
00yJaronmxcs K IECHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha YPOKax
SIBJICHUI, OPraHU3aLusl UX
paboThI ¢ IOTy4aeMoii Ha
YPOKE COIIMaIbHO 3HAYNMOMN
nH(popManuen.

Hroro no pazneny

18

Paznes 3. MOJIEKYJISAIPHASA ®U3NKA U

TEPMOJANHAMMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KWHETUYECKOU TEOPUH

9

1

3.2

OCHOBEI TCPMOAUHAMHNKHA

10

3.3

ArperaTHbl€ COCTOSIHUS
BemecTsa. PazoBble NEPEXOBI

IIpuMeHeHne Ha ypoke
WHTEPaKTUBHBIX (hOPM pabOTHI
¢ 00y4aroIMMuUCs:
UHTEIUICKTYaJIbHBIX UTP,
CTUMYJTUPYIOIIHX
MI03HABATEIbHYIO MOTHBAIIUIO
00yyJaroumxcs.

[ToGyxnenue obyqaronmxcs
co0JII0/1aTh HAa YPOKE
OOIIETTPUHATHIE HOPMBI
MIOBEJICHUS, TIPaBUIIa OOIICHUS
CO CTapIIMMHU U CBEPCTHUKAMH,
MPUHLIMIIBI Y4eOHOM
JCIUTUTHHBI U
CaMOOpTaHU3aIUH.
[TpuBneueHre BHUMAHHUSI
00ydJaronuxcst K IEeHHOCTHOMY
aCTeKTy M3Y4aeMbIX Ha YpOKax
SIBIICHHI, OpTaHU3aIHs UX
paboThI ¢ moTy4aeMoii Ha
YPOKE COIUAIBHO 3HAYNMOU
uHpopManuen.

Hroro no pasaeny

24

Paznea 4. JIEKTPOJANMHAMUKA

4.1

DIEKTPOCTaTHKA

10

4.2

IToCTOSIHHBIN 2IEKTPUYECKAN
TOK. TOKHM B pa3iIM4HbIX Cpelax

12

WNuunuupoBanue o0ydaronmxcs
K 00CY>KJIEHUIO, BBICKa3bIBAHUIO
CBOETO MHEHHSI, BEIPAOOTKE
CBOETO OTHOIIIEHUS O MOBOY
MOJIy4aeMOU Ha ypOKe
COITHAJILHO 3HAYNMOM
uHpopmanuu. MaunmmupoBanme
Y MOJIEPKKA
HCCIICIOBATEIIHLCKOM
JIeATETLHOCTH 00yUJaIOIIHNXCS




Hroro no pasaeny

22

PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 68 4 4
I10 TTPOTPAMME
11 KJIACC
KosmmuecTBo yacos JlesiTeJIbHOCTDh YYUTEJIS C
Ne | HammeHoBaHMe pa3/iesioB U Kontpous | lparru | Y4€TOM p a60ueil IPOrpaMMBbI
/1 | TeM MPOrpamMmbl
Bcero | Hble yeckue | BOCIHTAHUA
padoThI padoThI
Paznes 1. JIEKTPOIMHAMUKA
YcTaHOoBIEHUE T0BEPUTEIBHBIX
OTHOILIEHH C 00YJaIOLIUMHUCS,
CIOCOOCTBYIOLIUX MTO3UTUBHOMY
MarHITHOE HOlLC. BOCIPHSTHIO 00y4arouMMHCs
1.1 11 1 3 TpeOOBaHU U MPOCHO yUUTENs,
DNEeKTpOMarHuTHAs UHIYKINS
MIPUBJICYCHUIO X BHUMAHUS
K 00cyX/1aeMoil Ha ypoke
nH(pOpMAaIINY, AKTUBU3ALUN X
M03HABATENILHON 1eATeIbHOCTH
Htoro no pazneny 11
Pa3nes 2. KOJIEBAHUSA U BOJIHbI
21 Mexanuueckue u 9 1 Pa3BuTHe IeHHOCTHOTO
HIIEKTPOMArHUTHBIE KOJICOaHHS OTHOIICHHS K MPUPOE KaK
MeXaHUUECKHE K MCTOYHUKY JKU3HU Ha 3eMIie,
22 3IIEKTPOMATHUTHBIEC BOJIHBI > L OCHOBC CaMoro ¢ 5
CYIIIECTBOBaHMSI, HYKAIOIIECs
B 3aIIMTE ¥ MIOCTOSTHHOM
BHUMaHUU CO CTOPOHBI YeJIOBEKa.
IIpumeHeHne Ha ypoke
MHTEPaKTUBHBIX (hOpM paboTHI C
00yJarouUMuUCS:
WHTEJIEKTYaTbHBIX UTD,
CTUMYJTUPYIOIIHX
MO3HABATEIbHYIO MOTUBAIIHIO
00ydJaronuxcs.
2.3 | Onruxa 10 3 [ToGyxnenue obyqaronmxcs
co0JII0/1aTh HAa YPOKE
OOIIEePUHATHIE HOPMBI
MOBE/ICHNUS, IPaBUJIa OOIIEHUS CO
CTapUIMMH U CBEPCTHUKAMH,
MPUHIIMIIBI Y4eOHOM
JTUCITUTUIUHBI U
CaMOOpTaHU3aIUH.
NuuuupoBanue U MoaaepKKa
HUCCIIEN0BATENbCKON
JeSITETLHOCTH 00yYarOIUXCsl
Wroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

OcHOBBI cIENMANIBHON TeOpUn
OTHOCHUTEIBHOCTH

3.1

4

1

Opranuzanus paboTb
00yJaronuxcs ¢ COIUaIbHO




3HaYMMOi nHpopManuei —
o0cyKIeHuEe, BRICKa3bIBAHUE
MHCHHS

Nroro no pazaeny

Pasnesa 4. KBAHTOBAS ®PU3UKA

4.1 | DneMeHTHI KBAHTOBOI OITUKU

4.2 | CtpoeHnue aTroma

4.3 | AToMHOE sIIpO

[Ipumenenne Ha ypoke
MHTEPaKTHUBHBIX (hOpM paboTHI C
00yJaroIUMUCS
MHTEJUICKTYaJIbHBIX UTP,
CTUMYJIMPYIOIINX
MI03HABATEIBbHYIO MOTHBALIUIO
o0yJaronuxcs.

[ToGyxnenue oOoyqarommxcs
co0JTI01aTh HA YPOKe
OOLIENPUHATHIE HOPMBbI
NIOBE/ICHUSI, TIpaBHJIa OOIIEHUS CO
CTapIIMMHU ¥ CBEPCTHUKAMH,
NPUHIMIB Y9eOHOH
JTVICIIUTUTHHBL 1
CaMOOpraHU3aIHH.
[TpuBneueHre BHUMaHHUS
00yJaronmxcs K ICHHOCTHOMY
aCIIeKTy M3Y4aeMBbIX Ha ypOKax
SIBJICHUI, OPraHU3aLusl uxX
paboTHI C TOJTy4aeMON Ha YPOKE
COIIMAJIbHO 3HAYNMOMN
nH(popManuen.

Hroro no pazneny

15

Paznes 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPOD®U3UKHU

DJIEMEHTHI ACTPOHOMUH U

Pa3zBuTHE HEHHOCTHOTO
OTHOLIEHUS K MUPY KaK

5.1 7 1
acTpopU3UKHI [JIABHOMY IIPUHLIUITY

YeJI0OBEYECKOT0 OOIIEKUTHS.

Htoro no pazneny 7

Pa3nesn 6. OBOBIIAIOHIEE IOBTOPEHUE
Pa3BuTHE IEGHHOCTHOTO
OTHOILIICHUSA K 3HAHUAM KaK
MHTEIJIEKTYaTbHOMY pecypcy,

6.1 | OGoOmaromniee MOBTOPEHUE 4 obecnieunBaromieMy Oyayiiee
YeNoBeKa, KaK Pe3ylbTaTy
KPOTIOTJIMBOTO, HO
YBJIEKATENLHOTO Y4eOHOTO Tpy/ia

Wroro no pazneny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB 68 4

I10 [TIPOIT'PAMME

IHOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC

Ne Tema ypoka




n/n

®duznka — Hayka o npupoje. Hayunsle MeToapl NO3HAHNS OKPYKAIOLIETO MUPA

Posb 1 MecTo (u3nKu B GOPMHUPOBAHNU COBPEMEHHON HAYUYHOW KapTUHBI MUPA, B IPAKTHUECKON

2 JIEATEIBbHOCTH JIFOAEH

3 Mexanundeckoe nBuxeHrue. OTHOCUTEIBHOCTh MEXAHUYECKOTr0 ABMXKEeHUs. [lepemernienne, CkopocTs,
YCKOpPEHHUE

4 CraproBasi TMarHOCTHKA

3) PaBHOMEpHOE ¥ paBHOYCKOPEHHOE NPSIMOJIMHENHOE IBUYKEHUE

6 CBo0OoiHOE TajieHune. Y CKopeHrne CBOOOHOTO TaICHUs

7 KpuposmHeliHoe nBuxkeHue. JIBHKeHNE MaTEPUAIIBHON TOYKH 110 OKPYKHOCTH

8 ITpunnun otHocuTenbHOCTH ['anunes. Maepunansabie cucteMel orcyera. 1lepsslii 3akoH HeroToHA

9 Macca tena. Cuna. [lpunuun cynepnosunuu cui. Bropoit 3akon HeroToHa /17151 MaTepraibHOM
TOYKHU

10 Tperuit 3akoH HptoTOHA 1151 MAaTEPUAIBHBIX TOYEK

11 3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOpOCTh

12 Cuna ynpyroctu. 3akoH I'yka. Bec tena

13 Cuna tpenus. Koapoumment tperns. Cuiia CONpOTHBIICHUS MTPH JBM)KEHUH TEJA B )KUIKOCTH HITH
rase

14 [ToctynarensHoe U BpaliaTeabHOE ABUKEHHE a0COIIOTHO TBEPAOro Tena. MoMeHT cuiibl. [1neuo
CUJIbL. Y CJIOBHSI paBHOBECHS TBEPJOTO Tejla

15 HNmnynbc MaTepuanbHON TOYKH, CUCTEMbI MaT€pHANIbHBIX ToueK. IMIyibc cuiibl. 3aKoH
COXpaHEHHUs UMITYJIbCca. PEaKTUBHOE IBH)KEHHE

16 Pa6ora u MOLHOCTb CHJIBL. Kunernueckas sneprusi MarepuanbHoil Touku. Teopema 00 U3MEHEHUN
KMHETUYECKOW SHEPruu

17 [ToTennmanbHas sHeprus. [loTeHmanpHas sHEPTrUs ynpyro n1eGopMupoBaHHOMN MPYKUHBL.
[TorennuanbHast SHEprus Tesa BOIM3U MOBEPXHOCTH 3eMIIH

18 [TorennuanbHble U HEMOTEHIUANbHBIE CHIIBL. CBSA3b pabOTHI HEMOTEHIIMATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHUs MEXaHUYECKOM dHeprun

19 Jlabopamopnas paboma «Hccnedosanue cesa3u pabomel Cuibl ¢ USMEHEHUEeM MEeXAHUYECKol IHepeUuU
mena Ha npumepe pacmsiCeHUs Pe3UH08020 IHC2YMay

20 KonTpoJsbHas pabora no reme «Knnemaruka. Jlnnamnka. 3aKoHbI COXPAHEHHSI B MEXaHHKE

21 OCHOBHBIE NOJI0KEHUSI MOJIEKYJISIpHO-KMHETHYeCKoM Teopun. bpoyHoBckoe aprkenue. Anddysus

29 XgpaKTep JBUKEHMS M B3aUMOJICHICTBUS YacTHUL] BellecTBa. Moenu cTpoeHus ra3os, KUAKOCTEN U
TBEPABIX TET

23 | Macca monekyin. KonmuectBo BemectBa. [locrostHHas ABoranpo

24 TeroBoe paBHoBecue. Temneparypa u e€ uamepenue. [llkana remneparyp Lenbcus

25 Wneansneiii raz B MKT. OcHoBHOe ypaBHeHHe MKT

2% AGcomoTHas TemrepaTypa Kak Mepa cpeiHel KHHETUYEeCKOW SHEPTUH JIBUKEHUS MOJIEKYIL.
YpaBHenune Menneneesa-Knaneiipona

27 3akoH JlampToHa. ["a30BbIC 3aKOHBI

o8 Jlabopamopnas paboma «Hccredosanue 3a8ucumocmu mexcoy napamempami. COCmosHUs
DPA3PEACEHHO20 2a3a»

29 M3onporieccsl B HJI€aJIbHOM T'a3e U UX IpapruecKoe NpeACcTaBICHUE

30 BHyTpeHHsIs1 sHeprus TepMOIMHAMHYECKON CHCTEMBI U cITOco0b! €€ n3MeHeHus. KonnuectBo
TEIUIOTHI U paboTa. BHyTpeHHsIs HHEprusl 0JTHOATOMHOTO UACAIBLHOTO rasa

31 Bunpr Terionepenaun




VY nenbHast TEMIOEMKOCTD BeliecTBa. KoaumuecTBo TemIoThl Ipu Terjionepeaaye. AnuadaTHbIH

32
nporuecc

33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €r0 IPUMEHEHHUE K U30MpoIleccam

34 HeoOpatumocTs npoiieccoB B mpupoe. Bropoii 3aKkoH TepMoIMHAMUKU

35 ITpuniun nevicreust u KII/] TenmoBoi MammmHbl

36 Iuxn Kapno u ero KI1J1

37 DKOJIOTHYECKUE TPOOIIEMBbI TEIIJIOIHEPTETHKH

38 O6o6maromuii ypok «MonekynspHas Guznka. OCHOBBI TEPMOJTUHAMUKI

39 KonTposabHas pabora no reme «MoJiekyasipaas pusuka. OCHOBbI TEPMOJIMHAMUKI

40 ITapooOpa3oBanue 1 KoHaeHcanus. Vcrapenrue u KumneHne

41 AOGComI0THAs M OTHOCHUTENbHAS BIAXXHOCTh BO3yxa. HachleHHsblil map

42 Tépnoe Teno. Kpucrammmueckue u amopdusbie Teaa. AHU30TPOIUS CBOMCTB KpUCTAILIOB. JKuakue
kpuctauibl. CoBpeMEHHbIE MaTepHAIIBI

43 [TnaBnenue n Kpuctayumsanus. Y jenpHas TemioTa miasienns. Cyonumanus

44 YpaBHeHHE TEIJIOBOro OajaHca

45 DnekTpu3anus Ten. DNeKTpudeckuil 3aps. J(Ba Buia 2IEKTPUUECKHX 3apsI0B

46 [TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3apsaa

47 BzaumopeiictBue 3apsanoB. 3akoH Kynona. TouedHblil 3neKTprUeCKuii 3apsi

48 Hanp;m?HHOCTb aNeKTpudeckoro noss. [IpuHIun cynepno3uum 3IeKTpUIeCcKuX noiei. Jinauu
HANPSOKEHHOCTH

49 Pabora cni anekrpocrarnyeckoro nods. [orennman. PasHocTs moTeHmanos

50 [TpOBOTHMKY M JUAIEKTPUKHU B 3JICKTPOCTATHUECKOM ToJIe. MaIeKTpuieckas MpOHUIIAEMOCTb

51 Onexktpoémkoctb. Konnencarop

52 DIIeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPpa. DHEPTHsl 3apsHKEHHOT0 KOHIEHCATOpa

53 Jlabopamopuas paboma "Hzmepenue anexkmpoémxocmu konoencamopa"

54 [TpuHIMN OecTBUS ¥ TPUMEHEHHE KOHIEHCATOPOB, KOMUPOBAIBLHOTO aNIiapara, CTPYHHOTO
MpUHTEpa. DIEKTPOCTATUUECKAas 3alIUTa. 3a3eMIICHUE dIEKTPONPHOOPOB

55 DNeKTpUYECKHUd TOK, YCIOBUs ero cyiiectBoBanus. [locrosuubiiil Tok. Cuna Toka. Hanpsixenue.
Conporusienue. 3akoH OMa JJisl yyacTKa e

56 [TocnenoBarenbHOE, NapalieIbHOE, CMEIIAHHOE COeIMHEHNE IPOBOIHUKOB. Jlabopamophas
paboma «M3yueHue cmeuanno2o coeOuHeHus pe3ucmoposy

57 Pabota 1 MOITHOCTB AlIeKTpudecKkoro Toka. 3akoH Jxoyns-Jlenmna

58 3axon OMa a1 OJIHOM (3aMKHYTOM) anekTpudeckoil nenu. Koporkoe 3ambikanue. Jlabopamopnast
paboma «Msmepenue 3/[C ucmounuxa moka u e20 8HympeHHe20 CoOnpoOmMuUBIIeHUs»

59 O6006marmuil ypok «JIeKTpOAMHAMUKA

60 | OGoOmaroliee MOBTOPEHHUE MO TeMe "IIeKTpoIuHAMHKA"

61 DNeKTpOHHAs TPOBOAUMOCTH TBEPBIX METAIUIOB. 3aBHCUMOCTH COMTPOTUBIICHHS METAJJIOB OT
temrneparypbl. CBepXIIPOBOINMOCTh

62 DJIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX TyYKOB

63 [ToynpoBoIHUKH, UX COOCTBEHHAs U MPUMECHasi IPOBOAUMOCTh. CBoMCTBa p—N-Miepexoa.
[TorynmpoBOTHUKOBEIE TPUOOPHI

64 DNEKTPUUECKH TOK B paCTBOPAX M PACILIaBax dJIEKTPOIUTOB. DIEKTPOTUTHUECKAS TUCCOLIHUAITHUS.
DJIEKTPOJIN3

65 DJIEKTPUYECKHI TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monnus. [lnazma

66 I'onoBasi KOHTpPOJILHASI padoTa

67 DnekTpruueckre Nprudophl U YCTPOICTBA U UX MpaKTU4Yeckoe npumeHenue. [lpaBuia TeXxHuku




0€30I1aCHOCTH.

Ob6o061aro1iee MOBTOPEHKE MO TeMe «DieKTpocTaTtuka. [locTosHHbIHN anekTprudeckuii Tok. Toku B

68 pa3IMYHBIX Cpelax»
11 KJIACC

Ne

' Tema ypoka

1 [TocTosiHHBIE MATHUTHI M UX B3aUMOZAENCTBUE. MarHuTHOE 110J1€. BEKTOp MarHUTHOM MHTYKIIUU.
JIuHMK MarHUTHON MHAYKIIMHU

2 MarnuTtHoe nose npoBoAHHKa ¢ TokoM. OnbIT Dpcrena. BzanmozeiicTBrie MpOBOJHIUKOB C TOKOM

3 | Jlabopamopnasa paboma «H3yuenue MacHumHo20 noJis KAmyuKu ¢ moKom»

4 eticmeue macnumno2o noas Ha npoeooHux ¢ mokom. Cuna Amnepa. Jlabopamopuas paboma
«Hccnedosanue deticmeuss NOCMOAHHO20 MAZHUMA HA PAMK) C MOKOM»

5 JelicTBre MarHUTHOTO TIOJISI HA JIBIKYIIYIOCS 3apspDKeHHyro yacTuily. Cua Jlopenia. Pabota cubl
JlopeHnna

5 OnekTpoMarHuTHas UHAYKIUs. [loTok Bekropa MmaruuTHOM HHAYKUMU. D/]C nnaykuuu. 3akoH
AJIEKTPOMArHUTHOM MHAYKmu Papanes

7 Jlabopamopnas paboma «Hccredosanue s6nenust d1eKmpoMacHUMHOU UHOVKYUUY

8 WuayktuBHOCTh. SIBienue camonnaykiuu. IJIC caMonHAYKIMHU. DHEPTUS MarHUTHOTO OIS
KATYIIKUA C TOKOM. DJIEKTPOMarHuTHOE T0JIe

9 TexHu4yeckne ycTpoicTBa U UX MPUMEHEHHE: TTOCTOSHHBIE MATHUTBI, JJIEKTPOMAarHUTHI,
AJIEKTPOABUTATENb, YCKOPUTENN AJIEMEHTAPHbBIX YaCTHII, MHAYKIMOHHAS MeYb

10 | O6o6maromuii ypok «MarauTHoe noje. DIeKTPOMarHUTHAsT HHIYKITUS

11 | KonrpoJabHasi pa6oTa no teme «VMarHuTHoe moJjie. JJeKTPOMArHUTHAS HHTYKIHSD)

12 CBoOoiHbIE MexaHHuecKue Konebanus. ['apMonndeckue konebanus. Y paBHEHHE TAPMOHHUECKUX
kosneOanuil. [IpeBpaiienue sHepruu

13 Jlabopamopnas paboma «¥Hccnedosanue 3a8UcCUMOCmu neEpUOOa MAIblX KOJIeOanuii 2py3a Ha HUmu
om ONUHbL HUMU U MACCbL 2PY3a»

14 Konebatenbublit KOHTYp. CBOOOHBIE AIEKTPOMArHUTHBIE KOIeOaHus B UA€aIbHOM KoJebaTeTbHOM
KOHTYpe. AHAJIOTUS MEXKTy MEXaHUYECKUMHU U DJIEKTPOMArHUTHBIMU KOJICOaHUSIMU

15 | ®opmyna Tomcona. 3aKOH COXpaHEHHs SHEPTHUHU B UACATLHOM KOJIe0aTeIbHOM KOHTYpE

16 [IpencraBnenue o 3aryxaromux KoiedaHusx. BeiHyk/IeHHbIE MeXaHU4YecKre Koaebanus. Pe3onanc.
By IeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUs

17 ITepemenHsbIi ToK. CHHYCOMAANBHBIN IEPEMEHHBIN TOK. MOIIHOCTD IEPEMEHHOTO TOKA.
AMIUTMTYHOE U JEHCTBYIOIIEE 3HAUCHNUE CUJIBI TOKA U HAIIPSDKEHUS

18 | Tpanchopmarop. [TponsBoacTBO, NIepeavya v MOTpedICHUE SIECKTPHUICSCKON SHEPTHH

19 YCTp(V)ﬁCTBo Y TIPAKTUYECKOE TPUMEHEHHNE AIEKTPUIECKOTO 3BOHKA, TeéHepaTopa MEPEMEHHOTO TOKA,
JIMHUH 3JIeKTporiepeaad

20 DKOJIOTUYECKUE PUCKU TTPU MPOH3BOJICTBE IEKTPOIHEPTHH. KynpTypa ucnonszoBanus
AJIEKTPOIHEPTHH B TIOBCETHEBHOM JKU3HU

21 Mexanudeckre BOJIHBI, yCIIoBUs pactipoctpanenus. [lepnoa. CkopocTh pacnpocTpaHEeHUs U JUTHHA
BOJIHBIL. [lonepeunbie 1 Ipo0JIbHBIE BOJIHBI

22 | 3Byk. CkopocTs 3ByKa. 'poMkocTh 3ByKa. Beicora Tona. TemOp 3Byka

23 | DileKTpOMarHUTHBIC BOJIHBI, UX CBOMCTBA M CKOpPOCTh. I1Ikalia 3JIeKTpOMarHuTHBIX BOJTH

24 | TIpuHIMIIBI PaTMOCBSI3U U TeICBUICHNM. Pa3BuTHE CpeliCcTB CBS3H. Pajnookanus

25 | KonrpoabHas pabora «KoJiebaHusi 1 BOJTHBI»

26 | [IpsmonmHEHOE pacpOCTpaHEHUE CBETA B OJHOPOJHON cpesie. ToYeuHbIi MCTOYHUK CBeTa. JIyd




CBCTa

27 | OrpaxxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoenune n300pakeHni B TUIOCKOM 3€pKaJie

8 IIpenomnenue ceera. [lonHoe BHyTpeHHEe oTpaxenue. IIpenenpHblil yroi I0JIHOrO BHYTPEHHETO
OTpakKeHUS

29 | Jlabopamopuas paboma «Hzmepenue nokazamens npeiomieHusi CmeKkiay

30 | JIunzel. [Toctpoenune nzodpakeHuii B quH3e. @opMysia TOHKOH JIMH3BL. Y BETUUYCHUE JIMH3BI

31 | Jlabopamopuas paboma «Hccnedosarnue c80UCme uz00paiceHutl 8 1UH3axy

30 Hucniepcus cera. CioxxkHbIN cocTaB Oenoro ceera. LBer. Jlabopamopnas paboma «Habnoodenue
oucnepcuu ceemay

33 | Uarepdepennus ceera. Judpakuus cera. [udpakinmonnas pemeéTka

34 | IlonepeyHnocTh CBETOBBIX BOJH. [lonspu3arus cBera

35 | Onruueckue npuOOPHI U YyCTPOKCTBA M YCIOBHS UX 0€30MACHOTO MPUMEHCHHUS

36 ['paHuLbl TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTynarel criennanbHON TEOPUHU
OTHOCUTEJIbHOCTH

37 | OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U COKPALICHHE JIMHbI

38 DHeprusi ¥ UMITYJIbC PEISTUBUCTCKON YacTullbl. CBsI3b MaCChl C SHEPTUEH U UMITYJILCOM. DHEPTUs
TTOKOSI

39 | KonTpoabHasi padora «Ontuka. OCHOBBI CIENHAIbHOI TEOPHH OTHOCHTEJTLHOCTH

40 | ®ortonsl. opmymna [1nanka. DHeprus u umimynsc GoToHa

41 | OtkpsiTue u uccienoBanue Gorodddexra. Onbitel A. I'. CToneroBa

42 3akonbl porodddekra. YpaBHenue DiHiTerHa as pororddekra. «KpacHas rpanuna
dorospdexra

43 | HaBnenue ceera. Onbitel I1. H. JIeOeneBa. Xumudeckoe JelicTBHE CBETa

44 TexHU4eCcKre yCTPOICTBA U MTPAKTUUECKOE TpUMEHeHne: (POoTodrIeMenT, (HOTOAATUMK, COTHEUHAS
Oarapesi, CBETOANO]

45 | Pemenue 3a1a4 1o TeMe «JIeMEHThl KBAaHTOBOW ONTHUKI

46 | Mogens atoma Tomcona. OnbiTel Pesepdopna o paccesnuto a-yactuil. [lnanerapHas Mmoaens atoma

47 | locrynatsl bopa

48 Wznyuenue u normnouieHue GOTOHOB MPH MEPEXOe aToMa C OJTHOTO YPOBHSI SHEPTUHU Ha JIPYTOH.
Buael cnektpos

49 Bonnoseie cBoiicTBa wactuil. Bonusl ge bpoiinsa. KopmyckynsipHo-BosiHOBOHM Ayanu3M. CHOHTaHHOE U
BBIHYKJICHHOE U3JIyYeHHE

50 OtkpsiTue paguoakTuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHnto cocraBa paiuoakTUBHOTO
W3ITYICHUS

51 | CgoiicTBa anbda-, 6era-, raMma-u3aydeHus. Biusare paqnoakTHBHOCTH Ha )KMUBBIE OPTaHU3MBbI

50 OTtkpsrITHE TPOTOHA U HeTpoHa. M3oTombl. Anbba-pacnal. DIeKTPOHHbBIN U MO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydeHne

53 OHeprus CBA3U HyKJIOHOB B anpe. SAnepusie peakiuu. SAnepusiii peaktop. [IpoOiemsl, mepcrneKTUBEI,
HKOJIOTUYECKUE ACTIEKTHI JIEPHOMN SHEPreTUKU
DnemeHTapHbIe YacTUIIBl. OTKPBITHE MO3UTPOHA. MeToAbl HAOTIOACHHS U PETUCTPALIUN

54 | sanemenTapubIx yactuil. Kpyrierit cton «DyHaameHTanbHbIe B3auMoieicTBrsA. EquHCTBO
bu3NYECKON KapTUHBI MUPa

55 Otanbl pa3BUTHs acTpoHOMUU. [IpHUKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAYEHUE aCTPOHOMUU. Bun
3B&3tHOTO HEeba. Co3Be3us, sS(pKUe 3BE3/IBI, TNIAHETHI, UX BUAUMOE JBIKeHHE. COTHEUHAss CUCTeMa

56 | Comnine. ConHeuHast akTUBHOCTD. McTounuk Heprun CosHIA U 3BE3]]

57 3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IbI TVIABHOM MOCIEN0BATENbHOCTH. BHYyTpeHHEe

cTpoeHue 3B€311. COBpEMEHHBIE MTPEICTABICHMS O IPOUCX0KIEHUH U 3BOMIOIMK CoJTHIA U 3BE3]




Muneunsiii [Tyte — Hama [Nanaktuka. [Tonoxenue u npmxenue Connia B ['anaktuke. ['anakTuku.

o8 YéEpHble AbIPHI B SApPaX ralaKTHK

59 Bcenennas. Pa3z6eranue ranaktuk. Teopust bonbinoro B3psiBa. PenukToBoe n3mydeHue.
MerarajiakTuka

60 | Hepemenusle mpoOieMbl aCTPOHOMHUH.

61 | I'ogoBasi KOHTPOJILHAsI padoTa

6 O6o6maromuii ypok. Ponb GpU3uKH 1 aCTpPOHOMHUU B 3KOHOMUYECKOH, TEXHOJIOTUYECKOH,
COLIMAJILHOM U ATHYECKOI cepax NesTEeIbHOCTH YEI0BeKa.

63 | O6o00maromuii ypok. Poias u MmecTo pu3MKu 1 aCTpPOHOMHH B COBPEMEHHON HAYYHOUM KapTHHE MUPA

64 O6o6matromuii ypok. Ponb ¢uzndeckoit Teopuu B GOpMUPOBAHHUH MPEACTABICHUN 0 PU3NUECKON
KapTUHE MHUpa

65 O6o06maromuit ypox. Me:CTo (bu3nvecKkoil KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NPEJCTABICHUN O IPUPOJE

66 | PesepBHblii ypok. MarHuTHOE nojie. DIEKTPOMarHUTHAST MHYKITHUS

67 | Pesepublit ypok. Ontuka. OCHOBBI CIEIMAIBLHON TEOPUH OTHOCUTEIHLHOCTH

68 | Pesepnnlil ypok. KBantoBas ¢usnka. D1eMeHThl aCTPOHOMHH U aCTPODUZUKH

B ¢enepanbHbIX M pernoHalbHBIX NPOLEAYpax OLEHKHM KadecTBa OOpa30BaHUS MCIONb3YETCs

nepedeHb (KOAM(BHUKATOpP) pACIpee/ICHHbIX M0 KJIaccaM MPOBEPACMbIX TPeOOBaHHMN K pe3yJbTaTam
OCBOCHHUSI OCHOBHOW 00pa30oBaTeNIbHON MMPOrpaMMBI CpPEIHEro OOIMIero o0pa3oBaHUS M AJICMEHTOB
CoZIepIKaHus 110 PH3HKE.

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJILHOIN ITPOT'PAMMBI

10 KJIACC
Kon . .
DOBEDSIEMOLr0 IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ILHOM
poBep NporpamMMbl CpeiHero ooIero oopa3oBaHus
pe3yJibTara

JleMoHCTpHpOBaTh Ha TMpUMEpax poidb W MecTo GU3NKH B (OPMUPOBAHUU
10.1 COBPEMEHHOM HAay4YHOW KapTUHBI MHpA, B pa3BUTUU COBPEMEHHOM TEXHHUKH U
TEXHOJIOTHM, B TPAKTUYECKON AEATEIIbHOCTH JIFOJEH

Y4uTHIBaTh IpaHMIIbI IPUMEHEHHS U3YUYEHHBIX (U3UUECKUX MOJeNel: MaTepraibHast
TOUYKa, NHEPLUUAIbHAs CUCTEMa OTCUéTa, abCOJIOTHO TBEPAOE TEJO, UACANBHBIN Ias3;
MOJIETIN CTPOECHHUS Fa30B, KUAKOCTEN U TBEPABIX TEN, TOUCUHBIN AIEKTPUUECKUN 3aps]
— IpU peleHnu GU3NYECKUX 3a/1a4

10.2

PacnoznaBate pusnyeckue siBineHus (IPOLECCHl) U OOBSICHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYISIPHO-KMHETUYECKOW  TEOpUM  CTPOCHHS  BEIlecTBa U
3JEKTPOJIMHAMUKHU: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUYKEHUE,
cBOOOIHOE MaJieHue TeJ, JBHKEHHE IO OKPY>KHOCTH, MHEpIUs, B3aUMOJEHCTBUE
ten; auddy3us, OpOyHOBCKOE IBMKEHHE, CTPOCHHME >KUIKOCTEH W TBEPABIX Tel,
U3MeHeHHue o0béMa Tel NMpU HarpeBaHWU (OXJAKIEHUH), TEMJIOBOE paBHOBECHE,
uclapeHue, KOHJEHCAlus, IIJIaBJIeHUE, KpUCTAUIU3alUs, KHUIIEHUE, BIAXXHOCTh
BO3/yXa, MOBBIIICHUE IaBJICHUS Ira3a MPH €ro HarpeBaHUU B 3aKPHITOM COCY/E, CBA3b
MEXJly IapamMeTpaMH COCTOSHMSA Tra3a B H30IpolLeccax; JJEeKTpU3alus Tell,
B3aUMOJICHCTBHE 3aps0B

10.3

OnuceiBaTh ~ MEXaHMYECKOE JBUKEHHE, HCHOJb3ysl (HU3MUYECKHe BEIUMYMHBI:
KOOpPJMHATA, IIyTh, IIEpEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHIIA, UMITYJIbC
Tena, KWHETHYecKas SHEeprus, IOTeHIHalbHas DSHEpPrus, MexaHuyeckas pabora,
MeXaHU4eCcKasi MOITHOCTh; IPU ONMMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUYECKHUI CMBICIT
UCMONb3YEMbIX BEJIWYMH, WX OOO3HAYEHHS M EIUHMIBI, HAXOOUTH (OPMYIIBL,
CBSI3BIBAIOIME TAHHYIO (PM3NYECKYIO BEIMUUHY C APYTUMH BETUYMHAMU

10.4

10.5 OnuceIBaTh HN3YUYCHHLBIC TCIIJIOBLIC CBOMCTBa TE€I W TEIIOBELIE SABJICHUSA, UCIIOJIB3YS




¢u3nyecKkue BENMYWHBI: JIaBJICHHE Tra3za, TEMIlepaTrypa, CpEeIHssS KUHETHYecKas
OHEPTUsS XaOTHUYECKOTO JBMKEHUS MOJICKYJ, CpEAHEKBaJpaTUYHAS CKOPOCTh
MOJIEKYJ, KOJTUYECTBO TEIJIOTHI, BHYTPEHHSSI dHEPrusi, padbora raza, KodhPuimeHt
IIOJIE3HOI'O HeﬁCTBHﬂ TCILJIOBOT'O ABUIATCId; MIPU OIMMCAHWUH IPABUJIBHO TPAaKTOBATb
(Gu3NYECKUl CMBICT WCIOJIB3YEMbIX BEIWYMH, HX OOO3HAYCHHUS W CIUHUIIBI,
HaXOAUThb (DOPMYIBI, CBS3BIBAIOUIME JAaHHYIO (PU3UYECKYIO BEIUYHHY C JAPYTUMHU
BEJIMYMHAM

10.6

10.7

10.8

10.9

10.10

10.11

OnuceiBaTh U3Y4YEHHBIE HJIEKTPUYECKUME CBOMCTBA BEIIECTBA U JIIEKTPUYECKHUE
SBNICHUA (IIPOIECCHI), HMCMONB3YS (U3NYECKHE BEIUYMHBL SJIEKTPUYECKUN 3apsil,
3JIEKTPUYECKOE 110JI€, HAIPSHKEHHOCTD 0JIsA, MOTEHLUAJl, Pa3HOCTh OTEHUUAIOB; IIpU
ONKCAaHUH TMPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICI HCIIOJIB3YEMBIX BEIHYWH, UX
0003Ha4YeHHsI U €IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO
BEJIMYMHY C APYTMMHU BEITUYUHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOLIECCHI U SBJICHUS, UCTIONB3YS (PU3NUCCKUE 3aKOHBI
NPUHIUIBL: 3akoH BcemupHoro Tsarotrenus, |, Il m 11l 3akonsr HproToHa, 3akoH
COXPAHCHHUS MEXaHWYECKOW JHEPruM, 3aKOH COXPAHCHHUS HWMITYJIbCa, PUHIIHIT
CYNEpIO3UIIMH CWJI, TPUHIMUI PABHONPABHUS WHEPIHUAIBHBIX CHUCTEM OTCYETA;
MOJICKYJISIPHO-KUHETHUECKYIO TEOPUI0 CTPOCHHS BEHISCTBA, T'a30BBIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKOH OSHEPruM TEIJIOBOTO JIBMXKCHHS MOJICKYJ C aOCOJFOTHOM
TEMIIEPATYPOH, TIEPBBIN 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAaHEHUS DJIEKTPHIECKOTO
3apsizna, 3akoH KyloHa; mpu 3TOM pa3inyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0
MaTEeMaTHYECKOE BBIPAXKCHHUE U YCIOBHS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH

OOBSACHATH OCHOBHBIC TPUHIMIIEI ACWCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30IaCHOTO MCIIOJIb30BaHMS B ITOBCEJHEBHOMN
JKU3HU

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIIEA0BAaHUIO (PM3NYECKHUX SIBJICHUN W MPOIECCOB C
UCTIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX M3MEpPEHMH; MpH 3TOM (hopMyIHpoBaTh
npobneMy (3a7auyy) W TUIOTE3y y4eOHOro 3KCIEepHMMEHTa, cOOMpaTh YCTAaHOBKY H3
IPEeJI0KEHHOT0 000PYAOBAHUS, TPOBOAUTDH OMBIT M POPMYIUPOBATH BHIBOIBI

OcyiecTBisITh NpsSMbIE U KOCBEHHbIE U3MEPEHHUS (U3MUYECKUX BEIMYUH; MPHU 3TOM
BBIOMpPATh ONTUMAJIBHBIA CHOCOO HM3MEPEHUs W HUCMOJIb30BAaTh H3BECTHHIE METOJIBI
OILICHKH MTOTPEIIHOCTEN U3MEpPEHUI

HccnenoBath 3aBUCUMOCTH MEXAY (U3NYECKUMHU BEIMUYMHAMU C HCIOJIb30BAaHUEM
OpSAMBbIX HM3MEpPEHHH; MNpH 3TOM KOHCTPYMPOBAaTh YCTaHOBKY, (DUKCHPOBAThH
pe3yNibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUAE TaOIUI U
rpauKoOB, JeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM MCCIIEIOBAHUS

10.12

Cobmronate mpaBuiia 6€30MaCHOTO TPyZAa MPH MPOBEIEHUH HCCIEIOBAaHUN B paMKax
y4e0HOro 3KCHEPUMEHTa, y4eOHO-UCCIIEJ0BATEIbCKON U MPOEKTHON NEATEIIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOrO 000PYAOBAHUS

10.13

Pemate paC‘léTHBIC 3agadynu C SBHO SaﬂaHHOﬁ (bHSPI‘-IGCKOfI MOZCIIbIO, HCIIOJIb3YA
(1)I/ISI/IV-IeCKI/Ie 3aKOHBI W NPUHIOUIIBI; HA OCHOBE aHA/JIM3a YCJIIOBHA 3aaa4du BLI6HpaTB
(I)I/IBI/I‘-ICCKYIO MOACIIb, BBIACIATH (bI/I3I/I‘-ICCKI/Ie BCJIIMYMHBI U (bOpMYHBI, HCO6XOI[I/IMLIC
JUIA eé pe€iCHusd, IMIIPOBOJUTH paC'-IéTBI U OLCHUBATH PCAJIBHOCTH IMOJTYYCHHOI'O
3HA4YCHUA (I)I/I3I/I‘-ICCKOI\/'I BCIINYHNHBI

10.14

10.15

PemaTth KayecTBeHHBIE 3aJauyd: BBICTPAMBATH JIOTMUECKH HEMPOTUBOPECUUBYIO
[ENOYKY pacCyXJCHUN C OMOpod Ha U3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3nvecKue IBICHUS

Hcnonp30BaTh Npu pemieHud Y4YeOHBIX 3aJad COBpEMEHHble HH(POpPMAIMOHHbIE
TEXHOJIOTMM I IIOMCKA, CTPYKTYPUPOBAaHHs, HMHTEPIPETAUU M IPEACTaBICHUS
yueOHOM M HAyYHO-TMOMYJISPHON HHGOpPMALMK, TONYYEHHOH U3 pPa3InyHBIX
UCTOYHUKOB; KPUTUYECKH aHAJTU3UPOBATH MOJTy4aeMyro HH(pOpMaIuio

10.16

[IpuBoauTh mpUMEpHl BKJIAJAa POCCHMCKMX U 3apyOeKHBIX YYEHBIX-(U3UKOB B




pa3BUTHE HAYKH, OOBSICHEHUE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTUU

10.17

Hcnonp3oBarh TeopeTHYEcKHe 3HAHHMS N0 (PU3MKEe B IOBCETHEBHON KHU3HH IS
obecrieyeHuss 0€30MaCHOCTH INpu  OOpalleHHH C NpUOOpPaMH U TEXHUYECKUMHU
YCTPOMCTBaMHU, JUII COXPAHEHHUsS 3/J0pOBbS U COOJIOACHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKpY’Kalollel cpesie

10.18

PaGoTaTh B rpynne ¢ BBINOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, IIaHUPOBAThH
paboTy TpyNIbl, pPalUOHAIBHO pAacIpeAeisaTh O0sN3aHHOCTH M IUIAHUPOBATh
JeATEIIbHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aJI€KBATHO OLIEHUBATH BKJIAJ KaXKJI0TrO
U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM MPoOIeMBbI

11 KUIIACC

Kon
NMpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl CpeHero 001ero ooOpa3zoBaHus

111

11.2

JleMoHCTpHpOBaTh Ha MpUMEpax poJib U MecTo (U3MKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHbI MHpA, B Pa3BUTHM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTHH, B IPAKTUYECKON JESATEIBHOCTH JIIOJEH, ILIEJIOCTHOCTh U E€IMHCTBO
(bu3nyeCcKOil KapTUHBI MUpa

Y4uThIBaTh TPaHUIB TMPUMEHEHUS H3YYECHHBIX (PU3UUYECKHX MOJENeH: TOUYeUHbIN
ANEKTPUUECKUHN 3apsjl, sAepHas MOJENb aToMa, HYKJIOHHash MOJENb aTOMHOTO sjpa
IIPU pelieHnr GU3NIECKUX 3a1a4

11.3

PacriosnaBath husndeckue sBieHus (IPOIEcChl) U OOBACHITH UX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN M KBAHTOBOW (DM3UKH: 3JEKTPUYECKas MPOBOIMMOCTbH, TEILIOBOE,
CBETOBOE, XMMHUYECKOE, MAarHUTHOE [CHCTBHS TOKa, B3aUMOJICHCTBHE MarHUTOB,
AIIEKTPOMArHUTHAS MHIYKIHS, ACHCTBUE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM H
JBWDKYILIMICS 3aps], 3JeKTPOMAarHUTHbIE Kole0aHWs W BOJIHBIL, MHPSIMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, OTpakKeHUE, NpeJoMiIeHHe, nHTeppepeHus, nudpakuus u
HOJISIpU3alUsl CBETa, JUCNepcus cBeTa, GoTrodnekTpuueckuil apdexr (poroaddexr),
CBETOBOC [aBJICHWE, BO3HHKHOBCHHE JIMHEHYaTOro CIEKTpa aTomMa BOJOPOAA,
€CTEeCTBEHHAsl U MCKYCCTBEHHasl PaJJMIOAaKTUBHOCTh

11.4

OnuceiBaTh  M3y4YEHHBIE CBOWMCTBA  BellecTBa  (PNEKTPUYECKHE, MAarHHUTHEIE,
ONTHUYECKHUE, DIIEKTPUUECKYIO MPOBOJAUMOCTD PA3IMYHBIX CPEI) U DJIECKTPOMArHUTHBIC
sBIEHUS (TIPOIECCHI), HCTIONB3Ys (PU3UUECKUE BETUYHUHBI: AJIEKTPUUYECKHI 3apsii, cuia
TOKa, OJJICKTPUYECKOE HAMPSIKEHHUE, JJIEKTPUYECKOE COIMPOTHUBIICHUE, Pa3HOCTh
notennuanos, JJIC, pabora Toka, HHAYKIHUS MAarHUTHOTO TMOJs, cuiia AMmepa, cuia
JlopeHiia, MHIYKTUBHOCTh KATYIIKH, SHEPTHS JJICKTPHUUECKOTO U MAarHUTHOTO TOJIEH,
nepuoj M 4YacTtoTra KojebaHuil B KoyiebaTeNTbHOM KOHTYpE, 3aps] U CHiIa TOKa B
MPOIIeCCe TaPMOHMYECKUX AJIEKTPOMATHUTHBIX KoJIeOaHWU, (POKYCHOE pPacCTOSTHUE U
ONTHYECKAasl CUJIA JTUH3bI, PU ONMKUCAHUU MPABHIBLHO TPAKTOBATh (U3MUYECKUN CMBICIT
WCIIOJIb3YEMBIX BEJIMYWH, WX OO0O3HAYEHUS] W EIUHUIIBI; YyKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (DM3HUECKYIO BETMUUHY C APYTUMHU BeTMUYNHAMU

11.5

OnuceiBaTh U3y4EHHBIE KBAaHTOBbIE SBJICHUS M IPOLECCHI, UCHONB3YS (U3NUECKUE
BEJINYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JUIMHA BOJIHBI M 4acTOTa CBETa,
SHEpPrusi ¥ UMNyJbC (HOTOHA, NEPUOJ MONypacajga, SHEPTUsl CBA3U aTOMHBIX SEp;
P ONMHCAHUH MPABUIBHO TPAKTOBATh (PM3UUECKHUI CMBICI HCIOIb3YEMbIX BEIHUNH,
uX O00O03HaueHUss W EAMHMLBI;, YyKa3blBaThb (OPMYJbl, CBA3BIBAIOIIUE JTaHHYIO
(GuU3MYECKyI0 BEIMUMHY C JPYTUMHU BEIMYMHAMHU, BHIYUCISTH 3HAaUeHHE (PU3NUYECKOM
BEJINYMHBI

11.6

AHanu3upoBaTh (PU3NYECKUE MTPOLECCHI U SBJICHUS, UCTIONB3YS (PU3NYECKHE 3aKOHBI U
IPUHLIMIGL: 3aK0OH OMa, 3aKOHBI ITOCJIEOBATEIBHOIO U MAPAJLIEIBHOIO COCIUHECHMS
IIPOBOJIHUKOB, 3aKOH JIkoyia — JIeHna, 3aKOH 3JIEKTPOMArHUTHOM MHIYKIUHU, 3aKOH




11.7

NPSMOJIMHEHHOTO PACHpPOCTPAHEHUS! CBETAa, 3aKOHBI OTPAKCHMS CBETA, 3aKOHBI
NpeJOMIICHUS] CBeTa, ypaBHeHHME ODifHITeHHa 11 hoTodddexTa, 3aKOH COXpaHEHUS
9HEPIuH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPAHEHUS IIEKTPHUECKOT 0 3apsiaa,
3aKOH COXPAaHEHHs MAaccoOBOTO 4MCNA, MOCTyaaTsl bopa, 3akoH pajMOaKTHBHOTO
pacmaga; TIpH O3TOM pa3IU4aTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BHIPAKEHUE U YCIOBUS (TPaHMIIbI, 00JIACTH ) MPUMEHUMOCTH

OHpGI[eJISITB HaIllpaBJICHUC BCKTOpPAa HHAYKIIMKM MArHuTHOI'O II0JIA IPOBOAHHKA C
TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

11.9

CTtpouTh M ONHCHIBATh H300paKEHHE, CO37aBa€MOE IUIOCKUM 3€pPKaJIOM, TOHKOM
JIMH301

BBINONMHATE SKCMIEPUMEHTHI IO UCCIIE0BAaHUIO (PM3NYECKHUX SIBJICHUN U MPOIIECCOB C
UCITIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HM3MEPEHHIA; MPH 3TOM (POPMYIUPOBATH
npobiieMy (3amady) W TUNOTE3y YYeOHOTO JKCIIEPUMEHTa, COOMpPATh YCTAaHOBKY W3
IPE/I0KEHHOT0 000PYA0BaHUs, TPOBOUTH OMBIT H (HOPMYITHUPOBATH BBIBOIBI

11.10

OcyiecTBIATh MPSMbIE U KOCBEHHbIE M3MEpPEeHHsS (U3NYECKUX BEIWYMH; TPU ITOM
BBHIOMPATh ONTHUMAIBHBIA CHOCOO0 W3MEPEHHS W MCIOJIB30BaTh W3BECTHBIE METOJIbI
OILICHKH MOTPEIIHOCTEN U3MepeHuit

11.11

UccnenoBaTh 3aBUCUMOCTH  (U3WYECKUX BEJIMYUH C HCIOJIB30BAHUEM HPSIMbBIX
U3MEPEHUll; NpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YJIbTATHI
MOJTYYCHHOM 3aBUCUMOCTH (PU3MUYECKHX BEMYMH B BHUJE TAOIHIl U rpadUKOB, JIeTaTh
BBIBOJIbI 10 PE3YyJITaTaM UCCIEAOBAHUS

11.12

CobmronaTs nmpaBuiia 0€30MacHOr0 TPy/la MpU MPOBEICHUH MCCIEI0BAHUN B paMKax
y4e0HOr0 IKCHMEPUMEHTAa, YI4eOHO-UCCIEeIOBATENBCKOM M MPOEKTHOM JEsITeIbHOCTH
C UCIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOTO 000PYIOBAHUS

11.13

Pematsn paC‘léTHLIC 3aJadyu C sBHO SaﬂaHHOﬁ (1)1/1314%01(0171 MOZCIIbIO, HCIIOJIb3YA
(1)I/I3I/III€CKI/IG 3aKOHBI W NPUHIOUIIBI; HAa OCHOBC aHA/JIM3a YCJIIOBHA 3ada4du BI)I6I/IpaTI>
(1)I/I3I/I‘IGCKYIO MOACIb, BBIICIIATD (bI/ISI/I‘ICCKI/Ie BCIIMYHUHBI U q)OpMy.TIBI, HCO6XOI[I/IMBIG
JUIA eé peuicHus, IMNPOBOJUTH paCLIéTBI U OLCHUBATH PCAJIbHOCTL IOJIYYCHHOI'O
3HA4YCHUA (bPI3PI‘ICCKOI>i BCIINYHHBI

11.14

Pemate KadyecTBEHHbIE 3a/Jayd: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYKJIEHUM C ONMOpOd Ha H3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznueckue IBICHH

11.15

11.16

11.17

11.18

Hcnonb30BaTh MpHU pelleHuH Yy4eOHBIX 3aJad COBPEMEHHbIE WH(POPMALMOHHBIE
TEXHOJIOTMM JUIl TIOMCKA, CTPYKTYPUPOBAaHHWs, HMHTEPIPETAlUU M IPEACTaBICHUS
yuyeOHOI M Hay4yHO-TIOMYJSApPHOM HWHGPOpPMAlMU, NOJYYEHHOM M3  PpazIMuHBIX
VCTOYHUKOB; KpUTHUECKH aHAIM3UPOBAThH MOJTydaeMyko HH(OPMALIHIO

O0OBACHATH ITPUHIUIIBL JEHCTBUSA MallInH, HpI/I60p0B N TCXHHUYCCKHUX YCTPOI\/'ICTB;
pa3indaTtb YCIOBUA UX 0€30IaCHOr0 HCIOIL30BaHUS B HOBCC}IHGBHOI;'I KU3HU

[IpuBoauTh, TpUMEpHl BKJIaJa POCCHHCKMX U 3apyOekKHBIX YYEHBIX-QU3UKOB B
pa3BUTHE HAyKH, B 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTUH

Hcnonp3oBaTh TeopeTHYECKHE 3HAHMS MO (U3MKE B TIOBCEIHEBHOM KHU3HU JUIS
oOecrieyeHus O€30MAaCHOCTH TpU OOpalIeHHH C TpUOOpaMU U TEXHHUUECKUMHU
yCTpOMCTBAMHM, AJISi COXPAaHEHUS 370POBbsl U COOJIIOJIEHUS HOPM SKOJIOIMYECKOTO
NIOBEJICHUS B OKpYXalolleH cpene

11.19

PaGotats B rpymme ¢ BBINOJHEHHEM pA3IMYHBIX COLMAIBHBIX pOJIEH, MIAHUPOBATH
paboTy TIpymmbl, palUOHAIBHO paclpeleNnsaTh OO0S3aHHOCTH U IJIAaHUPOBATh
JIeATeNIbHOCTh B HECTAHJIAPTHBIX CUTYAIMsIX, aJeKBaTHO OLEHMBATh BKJIAJ KaXJIOr0 U3
YYaCTHHMKOB TPYIIIIBI B PELIEHUE paccCMaTpuBaeMoil MpooIeMbl

10 KUIACC

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA




Kon
nposepsieMoro IIpoBepsieMble 3JIeMEHTHI CO/IEPKAHUS
3JIEMEHTA

Kon
pa3neia

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHUA

®dusnka — Hayka o mpupoje. HayuHnsle METOIbI MO3HAHHS OKPYKAIOIIETO
1.1 mupa. Ponmb skcnmepuMeHTa W TEOPUHM B IPOIECCEe MO3HAHMS IMPUPOJIBL
OKcrepuMeHT B (pusuke

1 MogenupoBanue U3NIECKUX SBICHUHN U mpoueccoB. HayuHble runoTessl.
dusnueckue 3aKOHbI U TEOpUU. ['paHMIBI NMPUMEHUMOCTH (U3NYECKUX
1.2 3akoHOB. [IpuHun coorBercTBus. Ponbs 1 MecTo (pusuku B hopMupoBaHHU
COBPEMEHHOM HAy4YHOM KApTUHBI MHpa, B IPAKTHUYECKOH AEATEIBbHOCTU
IG7
2 MEXAHHWKA
KMHEMATHKA

MexaHn4deckoe IBHXKEHHE. OTHOCHUTENBLHOCTh MEXaHHYECKOIO JBHXKXCHUA.

211 «
Cucrema orcuéra. Tpaekropust

[lepemenienue, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTH) H
212 YCKOpEHUE MAaTepHAIIbHOM TOYKH, HX TMPOCKIUU HA OCH CHUCTEMBI
koopauHat. CiiojkeHue nepeMelieHni U CI0XKEHHE CKOPOCTeN

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABWXKECHHE. | paduku
213 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpPEHHUS, IYTH U IEepeMEelICHUs
MAaTEepUAIIBHON TOUYKU OT BPEMEHHU

214 CBoOoHOE MMajieHue. Y CKOpeHUe CBOOOTHOTO A ACHUS
2.1

KpuBonuneliHoe nBukeHue. PaBHOMEpHOE JABMKEHUE MaTepUAIbHOU
2.15 TOYKH I10 OKPYXKHOCTHU. YTJIOBasi CKOPOCTb, JINHEHHAs ckopocTs. Ilepuon u
yacToTa. [[eHTpOCTpEMHUTEIILHOE YCKOPEHNE

Texumueckne yCTpOﬁCTBﬁI CIIMAOMCTP, ABHUIKCHUC CHApAOAOB, LCIIHBIC U
PEMCHHBIC IICpCaAaAIn

2.16

IIpakTHueckue paboTHI. N3mepenne MIHOBEHHOM CKOPOCTH.
HcenenoBanue COOTHOUIEHUS MEXKIY NYTSIMH, IPOWICHHBIMU TEIOM 3a
IIOCJIEIOBATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHU NP PAaBHOYCKOPEHHOM
JBWKCHHH C HAYaJIbHOW CKOPOCTBIO, PaBHOM HyI0. M3yueHue IBHKEHUS
HIapuKa B BSA3KOW XKUAKOCTH. V3ydeHue NABHKEHMS Tena, OpOIIEHHOIO
TOPU30HTAIBHO

2.1.7

JTIMHAMUKA

[Tpuamun  otHocutenbHOCcTH  ['anmmues.  IlepBolid  3akoH  HproToHa.

221 N
I/IHepLII/IaJ'IBHBIC CHUCTCMBI OTCUETA

2.2.2 Macca tena. Cuina. [IpuHnun cyneprno3uuuy cuil

Bropoii 3akoH HproToHa Ui MarepuanbHOM TOYKM B WHEPUUATBHOU
2.2.3 cucreme orcuéra (MCO). Tperuit 3akon HploToHa 111 MaTepuanibHBIX
TOUYEK
3akoH BceMHupHOro TsArorenus. Cuna Tspkectu. IlepBas kocmudeckas

2.2 224
CKopocTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuia TpPEeHHUS CKOJIBKEHHS W CHJa TPEHUS
2.2.6 nokosi. Koadduuument tpenus. Cuia conpoTUBlIeHUs IpU ABUKEHUU Tella
B )KMJIKOCTHU HJIU Ta3e

2.2.7 HOCTynaTCHLHOC 1 BpalllaTCJIIbHOC ABUXKCHUC a0COJIFOTHO TBépZ[OFO TCJ1a

MOMEHT CHuJIbI OTHOCUTEIBHO OCH BpamieHus. Ilnedo cumibl. YcioBus

228 paBHOBecus TBEporo Tena B 1ICO




TexHmueckne }’CT‘pOﬁCTBaZ MNOAINWUITHUKH, JBUIKCHHE HCKYCCTBCHHBIX

2.2.9
CIIyTHUKOB
[Tpaktudyeckue pabotTel. M3yueHuwe nBUKEeHUS Opycka IO HAKIOHHON
IUIOCKOCTH IO JeHCTBUEM HECKOJLKHX cHil. McciemnoBaHue 3aBUCUMOCTH
2.2.10 CHJI YIPYTrOCTH, BO3HUKAIOIIHUX B Ae(hopMUpyeMOil IPYKUHE U PE3UHOBOM
obpasnie, oT BenmuuuHbl ux aedpopmanuu. McciemoBaHwe —yCIOBHM
paBHOBecHsI TBEPAOTO TEJIA, UMEIOIIETO OCh BPAIICHUS
3AKOHbBI COXPAHEHIM A B MEXAHUKE
231 Nmitynbc MaTepuanbHOM TOYKH, CHCTEMbl MaTepUaIbHbBIX ToueK. VIMITyibe
CWJIBI M I3MEHEHHE UMITYJIbCa Tella
2.3.2 3akoH coxpaHeHus umiynbca B UCO. PeakTuBHOE 1BHKEHUE
2.3.3 PabGoTa cubl
2.3.4 MOIIHOCT CHIIBI
235 Kunernueckas 3Heprus MarepuanbHOM TOYKU. Teopema O KMHETHMYECKOU
SHEPTUH
ITorennuuansHas SHEPTHS. IToTeHnuuanbHas SHEPTHs yIpyTo
23 2.3.6 neOopMHpPOBaHHOW TpPYXHUHBL. lloTeHIManbHas SHeprus Tena BOIH3H
MTOBEPXHOCTH 3EMITH
[ToreHnmanpHBle W HEMOTEHIUAIbHBIE  cuibl.  CBsS3b  paboOTHI
2.3.7 HEMOTEHIIUAIBHBIX CHJI C U3MEHECHHUEM MEXaHWYECKOH SHEPTHH CHUCTEMBI
TeN. 3aKOH COXPAHEHHS MEXaHUIECKOW YHEPTHH
2.3.8 Vpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuuyeckue ycTpoucTBa: IBUKEHUE PAKET, BOJOMET, KOIEP, MPY>KUHHBIH
MMHCTOJIET
[TpakTudeckune paboThl. M3ydeHHE CBSI3U CKOPOCTEH TEJl MPU HEYIPYroM
2.3.10 ynape. HccnenoBanue cBsizu pabOThI CUIIBI ¢ U3MEHEHHEM MEXaHUYEeCKOM
SHEPTUU Tela
3 MOJIEKVYJIAAPHAS ®U31UKA U TEPMOJJUHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUN
OCHOBHEBIC MTOJIOKECHUS MOJIEKYIISIPHO-KUHETHYECKON TEOpHH.
3.11 bpoynoBckoe  aBuxenue. uddysus.  Xapakrtep  ABHKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA
312 MO,ELCJ'II/I CTPOCHHS Ta30B, XUIKOCTEU n TBEPABIX TE€N U OOBIACHEHHUE
CBOWMCTB BEILIECTBA Ha OCHOBE 3THX MOJIEJICH
3.1.3 Macca monexyn. KonudectBo Bemectsa. [locrossHHas ABoraapo
314 TennoBoe paBHoBecue. Temreparypa u e€ usmepenue. lllkana remneparyp
Henbcus
31 315 Mopaenn WJICANLHOTO  rasa. OcHOBHOE ypaBHEHHE MOIEKYISIPHO-
KHHETUICCKOW TEOPUH HICATHHOTO Ta3a
316 AOcomoTHas TemrepaTypa Kak Mepa cpeaHed KHHETHYECKOW SHEpPTHH
TEIUIOBOTO JBMKEHUs dacTull ra3a. [llkana remneparyp KenbBuna
3.1.7 Vpasuenue Knaneiipona — MenneneeBa. 3akoH [lanbToHa
318 l'azoBbie 3akoHbl. HM30mpomecchl B HACAIBHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BEI[ECTBA: U30TepMa, H30X0pa, n3obapa
3.1.9 TexHU4YEeCKHEe yCTPOICTBA: TEPMOMETP, OapoOMeTp
[TpakTudeckue paboTsl. M3MepeHne Macchl BO3ayxa B KIACCHON KOMHATE.
3.1.10 HccnenoBanre  3aBUCHMOCTH  MEXKIY  IapaMeTpaMH  COCTOSHHS
pa3peKeHHOTO raza
3.2 OCHOBBI TEPMOJJUHAMUKN




TepMoguHamuyeckasi cucrema. BHyTpeHHSI SHEPrusi TEPMOAMHAMUYECKON

3.2.1 ..
CHCTEMBI U CTIOCOOBI €€ N3MEHEHHS
392 KomnyectBo TernoTsl M pabota. BHYTpeHHSS SHEprust OZHOATOMHOTO
ujiealbHOro rasa
Buasl Temnonepenauu: TEIIONPOBOJHOCTb, KOHBEKLUS, H3IIyYEHHUE.
3.2.3 TennmoémkocTs Tena. YpaenpHas TEMIOEMKOCTh BemiecTBa. Pacuér
KOJINYECTBA TEIUIOTHI NP TeIUIonepeaaye
ITepBblif  3akoH  TepMoanHamuku. IIpuMeHeHue mepBoro 3akoHa
3.24 TEPMOJMHAMHKH K H3ompoueccaM. I'paduueckass uHTEprpeTanust padoThl
rasa
TennoBble  MamuHbl. IlpuHnunNbl  OeMcTBUA — TEMJIOBBIX — MAIlMH.
325 [IpeoOpa3oBanusi >HEPruM B TEIJIOBbIX MamuHax. Koaddumuent
nosiesHoro nercrBus (mamee — KII/I) Tteropoit mammnsl. [ukn Kapao u
ero KIIJI
326 Bropoii 3akoH TepmoauHaMuku. HeoOpaTUMOCTh MpOLECCOB B MPUPOJIE.
TemioBble ABUTAaTENN. DKOJIOTUYECKUE POOIEMBI TEIUIOIHEPTETUKI
327 TexHu4ecknue yYCTpOWCTBA: JBHUTAaTelb BHYTPEHHETO CropaHus, OBITOBON
XOJIOAUIIBHUK, KOHIULIUOHED
3.2.8 [TpakTueckue paboThl. MI3Mepenue yneabHON TeIIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUMA BEIIECBA. ®A30BbLIE ITEPEXO/IbI

Hapoo6pa30BaHHe U KOHJICHCaIu:Ad. I/IcnapeHHe U KumneHue. Y aenabHas

3.3.1 TEIJIOTa IapooOpa3oBaHUs. 3aBUCHMOCTh TEMIIEPATypbl KHIIEHHS OT
JIaBJICHHS
3.3.2 AOCOIOTHAS M OTHOCHTENbHAS BIAXXHOCTh BO3ayxa. HacelmeHnHsIi map
333 Teépmoe temno. Kpucrammmueckue u aMopdHble Tena. AHH30TPONHUSL
33 CBOMCTB KpHucTaiuioB. JKuakue kpuctauibl. COBpeMEeHHBIE MaTepUaTbI
' 334 [lnaBnenne ™ KpUCTAUTU3alMsA. YJAelIbHas TEIUIOTa  IUIABJICHHS.
Cyb6numarus
3.35 YpaBHeHHUE TEIUIOBOTO OaaHca
TexHu4eckne yCTpOMCTBA: TUTPOMETP M ICUXPOMETpP, KaJOpUMETD,
3.3.6 TEXHOJIOTUM TIOJYYEHUS COBPEMEHHBIX MaTepuaioB, B TOM YHUCIE
HaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUHU
3.3.7 [TpakTyeckue paboTel. M3mMepeHne BIa)kHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
41.1 OnekTpuzanus Tea. DNeKTpUUYecKuii 3aps. [IBa BUa 3JEeKTPUUECKHX 3apsa0B
4.1.2 IIpoBOTHHUKY, TUDIIEKTPUKH U MOTYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3aumopeiictBue 3aps10B. 3akoH Kynona
415 OnexTtpuueckoe none. Hanpsok€HHOCTH anekTpuueckoro mouss. [Tpuniun
cyneprno3uiiy. JINHUM HanpsHKEHHOCTH DIIEKTPHYECKOTO TTOJIS
4.1 416 PabGora cun onektpocratuueckoro mois. Ilorenmman.  PasHocth
MOTEHIMAJIOB
417 [TpOBOTHUKK W JAHMANEKTPUKH B TOCTOSTHHOM OJIEKTPUYECKOM TIOJIE.
JuanexTpudeckas IpOHULIAEMOCTb
418 ONEeKTPOEMKOCTb. Konnencarop. DeKTPOEMKOCTD IUIOCKOTO
KOHJIeHCaTopa. DHEePTUs 3apsHKEHHOTO KOHIGHCATOpa
41.9 TexHuueckue YCTPOMCTBA: AJIEKTPOCKOTI, 3JIEKTPOMETD,

ANEKTPOCTATUYECKAS 3aIlnTa, 3a3eMJICHUE NIEKTPONPUOOPOB,




KOHJICHCATOP, KCEPOKC, CTPYHUHBIN TPUHTEP

4.1.10

[TpakTuyeckue paboTel. M3mepeHue a1eKTpoEMKOCTH KOHIEHCaTopa

IOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX CPEJIAX

Ycaopus CYHICCTBOBAHUA ITOCTOSAHHOI'O 3JICKTPHUYCCKOI'O TOKA. Hcrounuku

421 .
Toka. Cuita Toka. [1ocTosIHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma 1151 yyacTka Lenu
4.2.3 DNEeKTPUUECKOe COMPOTUBIICHHE. Y AelIbHOE COIPOTUBIICHHUE BELIECTBA
424 [TocnenoBarenbHOE, napajuIeIbHOE, CMEIIaHHOE COCJIMHEHHE
MIPOBOJHHUKOB
4.2.5 Pabora anekrpuueckoro Toka. 3akoH Jxoyns — JleHna
4.2.6 MOUIHOCTB AJIEKTPUIECKOTO TOKA
anexTpoaBikymas cuwia (nanee — O/1C) u BHyTpeHHEe COIPOTHBIICHHE
4.2.7 HUCTOYHHMKA ToKa. 3akoH Oma i MONHOW (3aMKHYTOW) 3JICKTPHYECKOU
uenu. Koporkoe 3ambikanne
4128 ONeKTpOHHAs  MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIMPOTHBIICHUSI METAIIJIOB OT TeMIieparypbl. CBepXIpOBOIUMOCTD
4.2 4.2.9 DneKTpUuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TyYKOB
[TonynpoBomuuku.  CoOCTBeHHass W TpPUMECHas  MPOBOJAUMOCTH
4.2.10 noxynpoBogHukoB. CBoiictBa p-n  nepexonaa. IlomynpoBOJIHUKOBBIE
pruOOpbI
4211 DJEKTPUUYECKUN TOK B AJIEKTPOIUTAX. DJICKTPOIUTUYECKAS TUCCOLMALIUA.
DIIEKTPOIN3
4212 OnexTpuueckuil Tok B razax. CaMoCTOATENbHBIH U HECAMOCTOSATEIbHBIN
pa3psia. Paznuynble THIIBI caMOCTOSITENEHOTO paspsaa. Monnus. [lna3zma
TexHu4eckue ycTpouCcTBa: aMIepMETp, BOJBTMETP, PEOCTAT, UCTOUYHUKU
4213 TOKa,  DJEKTpOHArpeBaTelibHbIe  MPUOOPHI,  DJIEKTPOOCBETUTEIHHBIC
npuOOpPbI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH MO, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TajJbBaHUKA
[TpakTueckue paboThl. M3yueHne cMemanHoro CoeIMHEHNs PE3UCTOPOB.
4.2.14 N3mepenne DJIC UCTOYHMKA TOKAa M €r0 BHYTPEHHErO CONPOTHUBIICHHS.
HaGnronenue snexrponuza
11 KJIACC
Kox Kon
paszea nposBepsieMoro IIpoBepsieMble 3J1eMEHTHI COIEPKAHUS
3JIeMEeHTa
4 DJIEKTPOAMMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHAA UHAYKIA
43.1 ITocTosaHBIe MarHuTHL. B3anMoieicTBHE MOCTOSHHBIX MAarHUTOB
MarautHoe  MoOIJe. Bexktop  MarHMTHOM  MHAYKUUH. [TpuHIMT
4.3.2 cynepno3uiuu. JInHun MaratuTHOM MHAYKIMU. KapTuHa TMHUI MarHUTHOM
MHIYKIWHU MOJIsI TOCTOSIHHBIX MAarHUTOB
43 MarnuTHoOe 1oJsie POBOJHMKA ¢ TOKOM. KapTuHa IUHMI MO JIIMHHOTO
4.3.3 MIPSIMOTO TIPOBOJHUKA W 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHHKA, KATYIIKH C
tokoM. OnbIT Opcrena. B3aumopeiicTBre mpoBOIHUKOB C TOKOM
4.3.4 Cwita Amriepa, €€ MOTyJIb ¥ HallPaBJICHHE
435 Cuna JlopeHua, e€ Monaynp M HampaBieHue. [[BukeHHe 3apsyKEeHHOU
YaCTUIIBI B OJJTHOPOJIHOM MarHUTHOM moJie. Pabota cuibl JlopeHna
4.3.6 SIBneHre AMeKTPOMArHUTHOM UHIYKIIUU




4.3.7

[ToTok BekTOpa MArHUTHON MHIYKIIUHI

4.3.8 O/1C uHaykuuu. 3aKOH 3IeKTpOMarHuTHON nHaykuuu dapanes

439 BuxpeBoe osnekrpuyeckoe mnone. IJIC UMHAYKUMM B IMPOBOJHHKE,
JBIDKYILEMCSI TIOCTYNATEIbHO B OHOPOJIHOM MarHUTHOM I10JIE

4.3.10 [TpaBumo Jlenma

4.3.11 WuayktuBHOCTH. SIBienue camonnaykuuu. 9JIC caMonHAyKIUN

4.3.12 DHeprusi MarHuTHOTO TIOJISI KATYIIKHA C TOKOM

4.3.13 DJIEKTPOMArHUTHOE T10JIe

4314 TexHuyeckue YCTpOWCTBA: TOCTOSHHBIE MAarHUTBI, AJIEKTPOMArHUTBHI,
AIIEKTPOJIBUTATEIIb, YCKOPUTEH 3JIEMEHTAPHBIX YaCTHII, MHIYKIMOHHAS [Ie€Yb
[TpakTuyeckue paboTel. M3yueHHe MarHUTHOTO MMOJISi KAaTYIIKH C TOKOM.

4.3.15 WccnenoBanue ACHCTBUS IOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.
HccnenoBanue sSBJICHUS JIEKTPOMArHUTHON MHIYKIIUU

5 KOJIEBAHU A U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMAT' HUTHBIE KOJIEBAHUA

511 Konebarenbnas cucrema. CBobognbie konebanus. [apmonuueckue
konebanus. [leprnon, gacrora, ammuutyaa u dasa kojaedaHui

5.1.2 [TpyxuHHBINA MasSsTHUK. MaTeMaTH4YeCKHUI MasTHUK

513 YpaBHeHUE rapMOHUYECKUX KoJIeOaHUH. Kunematnueckoe U
JTUHAMHYECKOE OMKCAaHUE KOJIeOATeNbHOTO IBUYKEHUS
[IpeBpamienre 2HEpruM NpU TrapMOHUYECKHX Konebanusx. CBs3b

5.1.4 aAMIUTUTYABI KOJIEOaHWH MCXOIHOW BEIMYUHBI C aMIUTUTYIaMHU KOJIeOaHUi
€€ CKOPOCTH U YCKOPEHUS
Konebartenbubiit koHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KOJIEOaHHS B

5.15 U7eabHOM K0JIe0aTeIbHOM KOHTYpE. AHAJIOTUSI MEX/1y MEXaHUYECKUMU U
3JIEKTPOMAarHUTHBIMH KonebanusMu. @opmysa ToMmcoHa

5.1.6 3aK0H COXpaHEHUs YHEPTUU B UJI€ATTLHOM KOJIE0aTeThbHOM KOHTYpe

51 517 Breinyxnennsle MexaHudeckue Kosjebanusi. Peszonanc. PesonaHcHas

KpHBasi. BeIHYK/I€eHHBIE 2JIeKTPOMarHUTHBIE KOJIEOaHusl.

5138 ITepemennblil Tok. CHHYCOUIANBHBIN TEPEMEHHBIN TOK.

519 MoIHOCTh MEepeMEHHOr0 TOKa. AMIUIMTYIHOE U JIeHCTBYIOIIEe 3HAaUeHUE
CHUJIBI TOKA W HANPSKSHUS
Tpancdopmarop. [TpousBojcTBO, nepeaaya " notpebaeHue

5110 AIIEKTPUUYECKONW HSHEPruu. OKOJIOIMYECKHE PHUCKHM MpPU TPOU3BOJACTBE
ANEKTPUYECKOM 3Hepruu. KyibTypa HMCHOIB30BaHUS JIIEKTPOIHEPTHH B
[TOBCEHEBHOM KU3HU

5111 TexHuueckue ycTtpoicTBa: ceiicMorpad, 3IEKTpUUYECKUN 3BOHOK, JIMHUH
alIeKTponepeaay
[IpakTuueckue paboTel. MccnemoBaHwe 3aBUCHMOCTH TEPUOJA  MAJIbIX

5112 KoJIeOaHUH Tpy3a Ha HUTU OT JUIMHBI HUTU U MacChl Tpy3a. I/Iccnenq?aHHe
NEPEMEHHOTO TOKa B IEMA W3 TOCIEAOBAaTEIbHO COCIWHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U Pe3UCTopa

MEXAHUWYECKHWE 1 DJIEKTPOMATHUTHBIE BOJIHBI

501 Mexannueckue BOJHBI, ycioBusi pacrpoctpaHeHus. [lepuoa. CkopocTh

pacrpoCTpaHeHHs U JITTMHA BOJHBL. [lonepedynble v po10JIbHBIC BOTHBI
5.2 5.2.2 #H#Par### Untepdepenus u audpakiius MEXaHHIeCKUX BOJH
5.2.3 3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3Byka
524 DJEeKTPOMAarHUTHBIE BOJHBL. YCJOBUS H3IYYEHHUS DIIEKTPOMArHUTHBIX

BOJIH. B3anMHas opueHTtauus BekTOpoB E, B u v B anekTpomMarHuTHOM




5.3

BOJIHE B BaKyyMe

5.25

5.2.6

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaKEHHUE, IPEIIOMIICHHE,
nossipu3anus, nudpakuus, uatepdeperius. CKOpocTh JEKTPOMAarHUTHBIX
BOJIH

[ITkana 3JIEKTPOMAarHUTHHIX BOJIH. [IpuMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY

5.2.7

5.2.8

53.1

[TpuHIIATIBI pamuoCBsI3u u TEJEBUICHUS. Pannonokanmus.
DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYXKAIOIIEH Cpebl

TexHu4ecknue ycTpoHCTBa: MY3BIKaJIbHBIE WHCTPYMEHTHI, YIIBTPa3BYKOBas
JIMAarHOCTUKA B TEXHUKE U MEIUIMHE, Paaap, paAuonpuéMHUK, TEICBU30D,
aHTeHHa, tenedon, CBU-neyp

OIITHUKA

IIpssMonMHEHOE PpAacIpPOCTpaHEHUE CBETa B OAHOPOAHOM cpene. Jlyu
cBeTa

5.3.2

5.3.3

OtpaxeHue cBera. 3aKOHBI OTpakeHUsi cBeta. llocTpoeHne n300paxeHuii B
TJIOCKOM 3€pKaie

[penomrienne cBera. 3aKoHBI MPEIOMIICHHS CBETa. AOCOJIIOTHBIN MOKa3aTelb
TIPEJIOMIICHUS

5.34
5.35

5.3.6

IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroj MOJHOr0 BHYTPEHHETO
OTpaXEHUSI

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser

CoOuparomue © pacceMBaImue JIMH3BL. ToHKas JwmH3a. DOKycHOe
paccTosiHue U ONTUYecKasi cuiia TOHKOM JnH3bL. [locTpoenue nzodpaxenuii
B COOMparoIMX U pacceuBarolMX JiMH3ax. PopMmyia TOHKOM JMH3BL
VYBenuueHue, 1aBaeMoe JINH30M

5.3.7

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITHKH

Wnrepdepennus ceera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBUS HAOIIOACHUS
MakCMMYMOB ¥ MHUHUMYMOB B HHTEp()EpPEHLHMOHHOW KapTUHE OT JIBYX
cUH(pa3HBIX KOT€PEHTHBIX HICTOYHHUKOB

Hudpakaus cBera. [udpakimumonnas pemeérka. YcioBue HaOIIOACHUS
INIABHBIX MAaKCHMyMOB IIpHM NaJEHUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY

ITonspusanus ceera

TexHuueckue YCTpONCTBAa: OYKH, Jyma, QoroamnmapaT, MPOEKIMOHHBINA
amnmapar, MHKPOCKOII, TEJECKOI, BOJOKOHHAs OINTHKA, IU(PPaKIHOHHAS
pemeéTKa, MOISTPOUT

[IpakTnueckue  pabotel.  M3mepeHue  mokaszarenss  MPEIOMIICHHS.
HccnenoBanue cBOWCTB U300pakeHuit B nuH3ax. HabmogeHue nucnepcun
CBETa

BJIEMEHTAI CITELTUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

['paHubl TPUMEHUMOCTH KJIACCMYECKOW MeXaHukH. llocTymarel Teopuu
OTHOCUTEJIbHOCTH: MHBAapPUAHTHOCTh MOJYJSl CKOPOCTH CBETAa B BaKyyMe,
IIPUHIUIT OTHOCUTEIIBHOCTH DWHINTEHHA

OTHOCHUTEIHLHOCTD OOIHOBPEMCHHOCTH. 3aMe)1neHHe BpPEMCHHA u
COKpALICHUC IJINHBI

6.3
6.4

3Hepr W U UMITYJIBC CBOGO)IHOI\/'I YaCTHUIIbI

CBsI3p MacChl C DHEPrueld M HUMITYJILCOM CBOOOJHOW YaCTUIIBI. DHEPTHs
MTOKOSI CBOOOTHOM YaCTHIIBI

KBAHTOBA ®U3UKA

7.1

3JIEMEHTBI KBAHTOBOU OIITUKA




®otonbl. @opmyna I[lmanka cBs3u sHepruu (HOTOHA C €ro YacTOTOM.

711
DHeprus 1 UMNyJIbCc GoToHa
712 OtkpeiTe u uccrnepoBanue Qoroddpdekra. Ombitet A.I. Cronerosa.
3akonbl poTtorddekra
713 VYpaBuenue OiHmreiiHa s dotoaddexra. «KpacHas rpanuma»
dororddekra
7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOGenena
7.1.5 XUMUYECKOE JICVCTBHUE CBETA
716 Texnuueckue ycTpoiicTBa: (orodnemMeHT, (OTOAATUYUK, COJHEUHAs
Oarapesi, CBETOAHO]]
CTPOEHUE ATOMA
791 Mopnenb aroma Tomcona. OnbiTel Pe3epdop/ia mo uccieqoBaHuio
cTpoenus aroma. [Imanerapnast mojiens atoma
[Tocrynarer Bopa. Usnyuenwe u moryomeHne (OTOHOB IPH IEPEXO0je
71.2.2 aToMa C OJHOTO YPOBHS 3HEpruu Ha Jpyrod. Buasl crnektpoB. CrexTp
YPOBHEW SHEPTUU aTOMa BOAOpOAA
7.2 723 BosHoBbie cBoiicTBa wactuill. Bomnel ne bpoina. Kopmyckynspho-
o BOJIHOBO# tyanusm. Judpakius 3JeKTPOHOB Ha KpUCTAIIaxX
704 CrHoHTaHHOE U BBIHYXJICHHOE M3JIydyeHue. Y CTPOMCTBO M IPUHITUI PaOOTHI
na3epa
705 TCXHI/I‘ICCIfI/Ie YCTPOWCTBA: CIEKTPAIbHBIA aHAIU3 (CIEKTPOCKOI), Ja3ep,
KBAHTOBBIM KOMIIBIOTEP
7.2.6 [TpakTrueckue pabotsl. HabmmroaeHne TMHEHYATOro0 CeKTpa
ATOMHOE AP0
7.3.1 MeToap1 HAONIIOIEHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHI]
OtkpeiTHe paaunoakTuBHOCTH. OmbiTel Pesepdopaa mo ompeneneHuro
7.3.2 cocTaBa paAvoakTUBHOro wu3nydeHus. CBoiicTBa ambda-, Oera-, ramma-
u3NydeHus. BiusiHre painoakTHBHOCTH Ha )KHBBIE OPTaHU3MBI
733 OTtkprITHE TIpoTOHA U HelTpoHa. HykinonHas mozens siapa I'eiizenOepra —
WBanenko. 3apsn sapa. MaccoBoe uncio siapa. M3otomnsl
734 Anbda-pacniaf. DNEKTPOHHBIM ¥ TO3UTPOHHBIN OeTa-pacmaa. [amma-
W3JIy4eHHEe. 3aKOH PaJMO0aKTUBHOTO pacmnaaa
7.3 7.3.5 OHeprus cBsi3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT macchl sipa
7.3.6 SAnepubie peakiuu. [lenenue u cuHTE3 siep
737 SAnepubiii peakrop. Tepmosinepusiii cunte3. IIpoOieMbl U MepCEKTHUBBI
SIIEPHOM SHEPTreTUKU. DKOJOTHUECKHE ACTIEKTHI AI€PHON SHEPTETUKHU
738 BHeMeHTaPHHe gacTupl. OTKpeITHE NO3UTpPOHA. DyHIaMEHTAIBHbBIE
B3aUMOJICUCTBUS
739 TexHudeckue yCTpoOMCTBa: JO3UMETp, Kamepa DBunibcoHa, saepHBIN
peaxkTop, aToMHasi bomba
7310 [Ipaktuueckue pabotel. McciemoBanue TpekoB dacTwil (MO TOTOBBIM
dororpadusm)
OJIEMEHTBI ACTPOOU3UKU
81 Bun 3B&3gHoro neba. Co3Be3nus, spkue 3BE3MBI, TUIAHETHI, UX BUINMOE
JIBIDKCHUE
8 8.2 Conneunas cucrema. [lnaners! 3emHON Tpymnmbl. [11aHeThI-TUTaHTBI U UX
' CIYTHUKH, KapJIUKOBbIE T1aHeThl. Masbie Tena ConHEeUHON CUCTEMBbI
8.3 Comnnue, ¢potochepa u atmochepa. CoHeuHAss aKTUBHOCTh
8.4 Hctounuk sHeprun ConHua U 3B€311




3BE31bI, WX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, pPaJuyc,
TeMmeparypa, HMX B3aUMOCBs3b. JlparpamMma «CHEKTpajbHBIA KJIAacC —

8.5 N .
CBETHUMOCTb». 3BE3/1bl INIABHOW MOCIIEN0BATEIBHOCTH. 3aBUCUMOCTb «Macca —
CBETUMOCTb» JUIs 3BE3]] ITIaBHOM NOCIIEA0BATEIbHOCTH

8.6 Buyrpennee  ctpoenue  3BE3n.  CoBpeMEHHBIE  NPEACTABICHUS O

MIPOUCXOKACHUHN ¥ ABOJTroIK CoJTHITA U 3BE3/]. DTaIbl )KU3HU 3BE3]T

Mineunsiii [lyte — Hama ['anaktuka. CriupanbHas cTpykTypa [Manaktuku,
8.7 pacnpeznenenue 3BE31, raza u npuid. llonoxxenne n nuxenue CosHua B
["anaktuke. [1nockas u chepuueckas noacuctemsl ["anakTuku

Tunsl ramaktuk. Paguoranaktuku u kBa3apbl. UEpHBIE IBIPBI B sAOpax
TaJIAKTUK

8.8

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06ma. Pasberanue
8.9 ranakTuk. Bospact u paamyc Bcenennoit, teopus bonbimoro B3phiBa.
Mopenp «ropsiueit Becenennoi». PennkToBoe usinyyeHue

MacmrabHast cTpyktypa Bceenennoit. Meraranaktuka. Hepeménusie

8.10
po0JIEMbI ACTPOHOMUH

Jlnisi mpoBeNeHHUs €AMHOTO TOCYJapCTBEHHOTO dk3ameHa 1o ¢usuke (manee — EI'D mo ¢usuke)
UCTIONB3YeTCS TepeyeHb (KOAN(DUKATOpP) MPOBEPSEMBIX TPEOOBAaHUH K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON IPOTPAMMBI CpEeTHETo 00IIero 00pa3oBaHuUs M AIIEMEHTOB COACPIKaHUSI.

IMPOBEPSEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOW OBPA3OBATEJIbHOM MPOT'PAMMBI
CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTeIbHON IPOrpaMMBbl CpeTHEr0 001Iero 0opa3zoBaHus
TpeOOBaHMS
1 CchopMupoBaHHOCTb YMEHUH pacmo3HaBaThb (U3MUECKUE SIBIEHUS (IPOIECChl) U

0O0BICHSITH UX HAa OCHOBE HU3Y4YCHHBIX 3aKOHOB

2 Bnagenue  ocHoBomomararouMu  (QU3MYECKMMM — TOHATUSMU U BEJIWYMHAMH,
XapaKTepU3yIOIUMH (prU3HUecKre MPOLECChI

3 ChopmupoBaHHOCTH ~ YMEHUH  NIPUMEHATH  3aKOHbl  KJIACCUYECKOW  MEXaHUKH,
MOJICKYJISIPHOM (PU3MKU M TEPMOAMHAMHUKH, 3JIEKTPOJMHAMMKH, KBAHTOBOM (U3UKU IS
aHaJIn3a U 00BsACHEHUS SBJICHUM MUKPOMHUpA, MaKpOMHUpa U MeraMupa, pa3jinyaTrb yCIOBUS
(rpaHuIBl, 00JIACTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIINN XapaKkTep
(yHIlaMEHTaJIbHBIX 3aKOHOB W OrPaHUYEHHOCTh UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;
aHAJM3UPOBaTh (PU3NYECKHE MPOLECCH, MCIOb3ysl OCHOBHBIE IIOJIOKEHUS, 3aKOHBI U
3aKOHOMEPHOCTH

4 ChopMHUpOBaHHOCTh YMEHHUSI pa3InyaTh YCJIOBHS NMPUMEHUMOCTH Mojemel (pu3nueckux
TEJ U MPOLIECCOB (SBICHUH)

5 ChopmupoBaHHOCTh YMEHHUS peEIllaTh pacyeTHbIEe 3aJauyd C SBHO 3a/JlaHHOM U HESBHO
3aJJaHHOH (PM3NYECKON MOJIENbIO: HA OCHOBAHWHU aHAJIM3a YCIOBHUS BBHIOMPATh (PU3UUECKUE
MOJIETIM, OTBEYalllue TpeOOBaHMUSIM  3aJayd, MPUMEHATH (QOPMYIbl, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJAThl (U3NUECKUX TEOPUH MPHU UCIOIb30BAaHUH MaTEMAaTHYECKUX
METOJIOB pELIEHHUs 3aJad, MPOBOIAUTH pPacyeThl HAa OCHOBAaHUU HUMEIONIMXCS JaHHbIX,
aHAJIM3UPOBATh PE3YyIbTaThl M KOPPEKTUPOBATH METOJIbI PEHICHUS C YYETOM MOJyUYEeHHBIX
pE3yJIBTAaTOB

6 Pemarp xauecTBeHHbIE 3a/1auM, TpeOyrollMe MPUMEHEHHUs] 3HAHUNW M3 Pa3HBIX pa3/esioB
HIKOJIBHOTO Kypca (U3MKH, a TaKKe MHTerpallud 3HAaHUA W3 JPYrux MpeaMeToB
€CTECTBEHHOHAYYHOI'O [IMKJIA: BEICTPANBATH JIOTUYECKYIO LEMOYKY PACCYXKIECHUN C ONIOPOI
Ha U3YYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS

7 BJI&[[GHI/IG OCHOBHBIMH MCTOJaMH HAYYHOI'O I103HAHHA, HCIIOJIB3YyCMbIMU B (I)I/I3I/IKCZ




MPOBOANTh TPSMBIE W KOCBEHHBICE W3MEpEHUs (PU3UYECKHX BEIUYHMH, BBIOHpAas
ONTHUMAJBHBIA CHOCOO W3MEpPEHUs] M  HUCIOJb3YSd M3BECTHBIE METONbl  OICHKHU
MOTPEIIHOCTe W3MEPEHH, MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (UBHUECKUX
BEJIMYMH C HCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHHM, OOBSACHATH IMOJYYECHHBIE PE3YNbTaThl,
UCTIONB3Ysl (PU3MUYECKUE TEOPHH, 3aKOHBI M TIOHSTHS, W JeJaTh BBIBOJABI; COOJIOAATH
mpaBwia 0€30MacHOr0 TpyAda MpU MPOBEICHUH HCCIEAOBAHUNM B paMKax y4eOHOro
JKCIIEPUMEHTa U  y4eOHO-UCCIIEOBATEIbCKON  JIE€ATENbHOCTH C  MCIIOJIb30BAaHUEM
U(POBBIX U3MEPUTENBHBIX YCTPOICTB U J1a00OPAaTOPHOTO 00OPYIOBAHUS

ChopmupoBaHHOCTE YMEHUH aHAIM3UPOBATH M OILCGHWBATH IOCIEICTBUS OBITOBON U
MIPOM3BOJICTBEHHON JESITEIbHOCTH YeNIOBEKa, CBSI3aHHOM ¢ (PU3NYECKUMU MPOIECCaMU, C
MO3UIUH  JKOJOTMYeCKOH  0e30macHOCTH;  MPEACTAaBICHWH O  palMOHAIBLHOM
MIPUPOJONOIB30BaHUHU, a TaKKe pPAa3yMHOM HCIIOJIb30BAHUU JIOCTHKEHUN HAYKH U
TEXHOJIOTHH U1 AaJTbHEHUIIero pa3BUTHS YEJIOBEYECKOTO 00IIecTBa

OmnazeHne pa3IUYHBIMU CIIOCO0aMU PaboThI ¢ HHPOpMaLUeH GpUu3nuecKoro coaepKanus ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH
KPUTHYECKOT'O aHaJIN3a M OLIEHKH JOCTOBEPHOCTH MOJTy4aeMoil HH(POpMauu

10

CdopmupoBaHHOCTH YMEHUIA IPUMEHSITh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE TTOHSTHSI,
TGOpI/II/I 1 3aKOHBI JJIs1 aHAJIn3a U 06"I>$ICHGHI/I$I (1)I/I3I/I‘~I€CKI/IX Hpoueccms, HpOI/ICXOIIFIIHI/IX Ha
3BE€3/1aX, B 3BE3JHBIX CHUCTEMaxX, B MEKraJaKTHUUECKOW CpeJie; NBMIKCHHS HEOCCHBIX Tell,
DBOJIIOIHH 3Be3]T M BecenenHoi

INEPEYEHbB 2JIEMEHTOB COAEPXKXAHMUSA, TIPOBEPAEMBIX HA EI'D 110 ®PU3UKE

Kon [IpoBepsieMblil JIEMEHT COACpKAHUS
paszgena/ | aneMeHTa
TEMBI
1 MEXAHUKA
11 KMHEMATHKA

1.1.1 Mexannueckoe nBrxenre. OTHOCUTEIBHOCTh MeXaHuueckoro AsimkeHus. Cucrema

OTCcUcTa

1.1.2 |MarepuanbHas TOUKa.

Ee pannyc-Bekrop:

. z 4 TPaeKTOpPHA
r(t)=(x(t).y(t).(t)).

TPAEKTOpUs,

TriepeMeIeHHe: ?_; AF
Ar:r(tz)_r(tl):rz_rl: -

=(AX, Ay, A7) ’ O 2 .
yTh . vy

CrnoxeHue nepeMerieHuii:
AF, = AT, + AT,

1.1.3 |CkopocTh MaTepHaIbHON TOUKHU:

5_AF r (U v U)
= — = t = 1 Uys U, )
At At—0
AX . .
Uy ZA_ = X;, ananoruuno L, =Y, 0, =1,
tAt—>0

Crnoxenne ckopocteii: Uy = U, Uy




Bpluncnenue nepeMelieHuss U IyTH MaTEpUAIBHOM TOYKM IPU IPSMOJIMHEHHOM

JIBUOKEHUH BJIOJIb OCH X IO rpaduKy 3aBUCUMOCTH Uy (t)

1.14

_ Ao .:(

VCKOpEeHHEe MaTepHaTbHON TouKK: & =
At At—0

Av

— X
X
At At—0

:(Ux )t, aHanoruyno 4y :(Uy )t, a :(Uz )t

N

1.15

PaBHOMepHOC HpHMOHHHeﬁHOC JBHKCHUC!

X(t) = X, +0,,t

v, (t) = vy, =const

1.16

PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKCHUE!
2

X(t) =X, + gt + axzt

O

) t):UOX+aXt
a, =c

= const
2 2
Uy —U = 2ax (XZ - Xl)

v+ U,
HpI/I ABHUXKXCHUH B OAHOM HAIIpaBJICHUHU ITIYThb S = 2 -1

1.1.7

CBobosHoe najieHne. Y CKopeHue cBoOOHOTO
najeHus. JIBuxeHue Tena, OpPOIIEHHOTO MOJ

yrinom & x ropusonty:
X(t) =Xy + Vgt = X, + 0, COS Q-

t? 2 _ -
y(t):y0+UOyt+gyT:y0+UOSin(X't—% ) “i_ v,

v, () =0y, =1, COS T o A

v, (t)=0,, +9,t =vysina—gt

=y

gX :0 () Xo
g, =—g = const

1.1.8

KpuBonuHeliHoe nBuXeHUE. /[BHKeHNe MaTepruaabHON TOYKH 110 OKPYKHOCTH.
VYrnoBass ¥ JNHMHENHAs CKOPOCTh TOUKH: U = oR . [Ipn paBHOMEPHOM JIBH)KEHHH

21

TOYKH 110 OKpYykHOCTH D = T =2nv

2
_ _ 2R
[{eHTpOCTpEMHUTENBHOE YCKOPEHHUE TOYKH: auc —? =0 R. [lomHOE yCKOpeHHE

MaTepHaHLHOﬁ TOYKH

1.1.9

TBCpI[OG TCIIO. HOCTYHaTeJIBHOC " BpalllaTCIIbHOC ABMXKCHUC TBCPAOIO TCJIa

1.2

TIMHAMUKA




121

HNuepunaneabie  cucrembl  orcuera. Ilepeeii  3akoH  Heroorona.  IlpuHnumn
OTHOCUTENBHOCTH ["anmnes

1.2.2 m
Macca tena. [InotHOCTB BemecTa: P = v
123 E _E4+F
Cuna. TIpHHIMI CYNIEPHOSULHU CUIT: M pagoeiiors — F1 T o+
1.2.4  |Bropoii 3axon HetoToHa: st MatepuansHoii Touku B MICO
F=ma; AP = FAt upu F = const
125 Tpernit 3akoH HproToHa 11 MaTepHAIBbHBIX __”"_‘_.—"':
TOYCK: F].Z = -F21 EQ F21
1.2.6 |3akoH BCEMHpPHOTO TSTOTCHUS: CHIJIBl TPUTSHKEHHUS MEXKIY TOUYCYHBIMU MaccaMu
mm
_ 1'%
pPaBHBI F=G ?
Cuna Tspxectr. LleHTp TsbKecTH Tea. 3aBUCMMOCTh CHIIBI TSDKECTH OT BBICOTHI N Ha
MOBEPXHOCTHIO MJIAHETHI pagunycom Ro:
_ GMm
T A w2
(R, +h)
1.2.7 |Cwuna ynpyroctu. 3akon ['yka: Fy = -kx
1.2.8 Cuia tpenusi. Cyxoe TpeHue.
Cuia TpEeHHS CKOJIBKEHHS: FTp =uN
Cua TpeHus MOKOS: Fp <uN
Koadduiment tpenus
1.29 F
_ 1
Jasnenue: P = ?
1.3 CTATHUKA
1.3.1 MOMEHT CUJIbI OTHOCUTEIBHO OCH BpAICHUS:
|M| =Fl , rie | - mmewo cmmer F
OTHOCHUTEIIEHO OCH, TTPOXOIAIICH Yepe3 TOUKY
O nepneHAUKYyIIPHO PUCYHKY F
132 |Ueutp wmacc Tema. IleHTp Macc  CHUCTEMBI  MaT€pPUAIBHBIX  TOYEK:
- mr +m,r, +... _
Vi, = -~ - . B oHOpOHOM TIOJIE TSXKECTH (g = COﬂSt) IIEHTP Macc
m, +m, +...
TeJa COBMAAET C €0 LIEHTPOM TAKECTH
133 M, +M,+..=0
YcnoBus paBHoBecus TBepaoro tena B UCO: | = =
P P F+F,+..=0
134 3akoH [lackans
135 . . = +pah
JlaBrerue B )unkocTH, mokosmeiics B MCO: P=P,+tpY
1.3.6 = 5

T

3akon Apxumena: Fapx = ~Foyrecn




eciu Teito U kuaKocThb nokoarcs B MCO, 1o Fapx = PYVumeen

VYcioBue miaBaHus TEN

3AKOHbBI COXPAHEHN A B MEXAHUKE

141 MMynbe MaTepranbHoil Touku: P = MU

142 HNMnynbec cucteMsl Tei: Fj = Iﬁl + rjz T

143 3aK0H U3MEHECHHS M COXPAHCHUS UMITYJIbCA:

—

s CO AP=A(P,+ Py +.) = R A+ By A+

5 UICO AEZA(E1+ ﬁz"‘---)zo,ecnn FllmuH-|-|E +..=0

2BHEITH

PeakTuBHOE NBUKEHUE

144 PaboTa criibl Ha MaJIOM TTepeMEIICHUH:

. F
A=|F||AT|-cos o = F, - Ax (

145 MOILIHOCTE CHIBL:

eciu 3a Bpemst Al pa6orta cuibl u3mensiercs o F
ma AA, ToO MOIIHOCTH CHITBI .
P= AA =F-v-cosa v
At At—0
1.4.6 m02 p2
KHHeTHIecKast SHEPIHsl MaTepHaIbHOI Toukn: E = T = % .

3aKOH W3MEHEHUsS KUHETUYECKOH DHEPIHM CHCTEMbI MATEPHANBHBIX TOYEK: B
uco AE_ =A+A, +..

147 ITorennmanbHas 3HEPTHS:

AJId TIOTCHIUAJIBHBIX CHJI AiZ = ElHOTeHu - EZHOTeHu = _AEHOTeHu .
HOTeHHHaﬂBHaﬂ 3HepFI/I${ MaTepI/IaJILHOfl TOYKHU B OJIHOPOI[HOM I10JIC TAXKCCTU. EHOTeHH
= mgh.
[MoTeHManbHas SHEPTHS YIPYro Ae(GOPMUPOBAHHOTO TeIa:
2
kx

MOTeHI 2

1.4.8 3aKOH U3MCHCHUS U COXpPaHCHUA MEXaHHYECKOM OHCPIUu:
EMex = EKPIH + EHOTeHLI!

B I/ICO AEMex = A

BCCX HCIIOTCHILI. CHII

B UCO AEMeX = 0 , €CIIN ABcex HETOTEHII, CHII — 0

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

151 |TapmoHuyeckue KoieOaHUs MaTepUANTbHON TOUKM. AMIUIMTYAa U (a3a KonebaHuil.
KuneMatndeckoe onucanue:

X(t)=Asin(ot+¢,),




UX(t)zxtl,

' 2 2
a, (t) = (UX )t =—-0 X(t) = a, +®°X=0, rge X - cMelenne U3 MONOKEHHS
paBHOBECHS.
JlnHamMuyeckoe OnucaHue:
2
may = -kx, rae K = M®* . Dro 3uauut, uro Fy = -kx.
DHepreTUYecKoe OMUCAHNE (3aKOH COXPAaHEHUS MEXaHMYECKOW SHEPTUN):
2

mo®  kx* moZ,  KA?

+ = = = const

2 2 2 2

CBs13p aMIUIUTYJbpl KOJIEOAHUN CMELIEHHUsSI MaTepUalbHONW TOYKU C aMIUIUTyJaMHU
KOJIeOaHUI ee CKOPOCTU M YCKOPEHHUS:

_ _ 2
Unx =OA @ =0°A

152 27 1
[Tepuon 1 yacToTa KOJICOAHMIA: T=—=—
® A%
I
[Teproa Manmbix CBOOOIHBIX KOJICOAHUN MATEMAaTHYECKOTO MAasITHHKA! T=2n a .
m
TTepro/1 CBOGOIHBIX KONEOAHMIT PYKHHHOTO MasTHHKA: | = 270, [—
15.3 Brinyxaennsie konebanus. Pesonanc. Pe3onancHas kpuBas
1.5.4 |Ilonepeuynsie ¥ MpoOJbHBIE BOJTHBL. CKOPOCTh PACHpPOCTPaHEHUS M JIMHA BOJHBIL:
1y
A=vl =—
v
Wutepdepenuys u audpakiys BOJIH
155 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVJISIPHAS ®U3UKA. TEPMOJAMHAMUKA
2.1 MOJIEKVYJISAPHAS ®U3UKA
211 Mopenu cTpoeHusl ra3oB, KUAKOCTEN M TBepAbIX Ten. [IycTe TepmoanHamudeckas
cuctema (teno) coctouT u3 N OJMHAKOBBIX MOJIEKYNI. Torma KOJTU4ecTBO BEIECTBa
N m
vV=———=—
N, n
rne Na - gmcno ABoraapo, M - macca cucTembl (Tena), M - monspHas macca
BeIIeCTBA
2.1.2 TennoBoe IBUKEHHE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BzauMoeiicTBie YyacTHIl BEIECTBA
214 | Iuddy3us. BpoyHOBCKOE MBMKEHUE
2.1.5 Monens uneansHoro rasa 8 MKT
2.1.6 |CBs3p Mexay HaBICHHEM M CpPeIHEH KHHETUYECKOW JHEpPruei MOCTYyMaTeIbHOro

TCIIJIOBOI'O0 ABUIKCHUSA MOJICKYJI HACAJIBHOI'O Ira3a (OCHOBHOC YpaBHCHHC MKT)

2
B - mo” | 2 5
p=—=mynv° =—=n- =-N-& ., tme My - Macca OJHOI MOJIEKYJIBI,

3 3 2 3




N

n= v - KOHIICHTPAIUsI MOJIEKYII
2.1.7 | AbcomrotHas Temriepatypa: T =t° + 273 K
2.1.8 |Css3p Temrmeparypbl ra3za CO CpeIHEH KHHETHYECKOW DHEPTUei MOCTYIaTeIbHOTO
TEIJIOBOTO JIBM)KCHUS €r0 MOJIEKYIIL:
— (mp*) 3 T
gHOCT - A
2 2
2.1.9 VYpasuenue p = nkT
2.1.10 |Mopaenp ueaabHOTO Ta3a B TEPMOIMHAMHUKE:
YpaBaenue Menneneesa — Kianenpona
BeIpakeHne 111 BHYyTPEHHEN SHEPTUN
YpaBuenue Meneneesa - Knaneiipona (mpuMeHUMbIe OPMBI 3aITHCH )
m RT
pV =—RT =vRT =NkT p="—
u u
Belpaxxenue 4 BHYTPEHHEH DHEPrUM  OJHOATOMHOIO  HJACAJIBHOIO  rasa
(mpuMmeHuMBIE (POPMBI 3aITUCH):
3 3 3m 3
U=—=—vRT =—NKT ==——RT =v¢, T =—pV
2 2 2 1 2
2.1.11 |3akon JlanbTOHA 111 TaBJICHUS] CMECH Pa3pEKEHHBIX Ta30B:
p=p1t+tp2+..
2.1.12 |M3ompomecchl B pa3peXEHHOM Ta3e C TOCTOSHHBIM uymciaoM wmoiekyn N (c
TIOCTOSIHHBIM KOJIMYECTBOM BemecTa v ):
uzotepma (T = const): pV = const,
P = const
uzoxopa (V = const): ? = const |
vV _
m306apa (p = const): T const
['paduaeckoe npeacrasiaeHue uzomnpoieccoB Ha pV-, pT- u VT-nuarpammax.
OObenMHEHHBIN Ta30BBIN 3aKOH:
V
v = const
T
715 TIOCTOSSTHHOTO KOJTMYECTBa BelecTsa v
2.1.13 |HaceimenHbsie ¥ HEHACHIICHHBIE Maphl. KadecTBeHHAasw 3aBUCUMOCTH TUTOTHOCTH W
JABJICHUSI HACBHIIIEHHOTO Mapa OT TEeMIepaTyphbl, WX HE3aBUCUMOCTH OT 0OObeMa
HACBIIICHHOTO TIapa
2.1.14 |BnaxHOCTh BO3OyXA.
P Pun(T)
OtHocuTenpHas BIaxHOCTh: ¢ = T T
pHaCLIHL mapa ( ) p HACBHIII. TTapa ( )
2.1.15 |H3meHeHune arperaTHBIX COCTOSIHHM BEIIECTBA: UCHIAPCHHUE W KOHJCHCAIMS, KUTICHUE

SKUIKOCTH




2.1.16

N3menenue arperaTHbIX COCTOSTHHUM BCILICCTBA: TNIABJICHUC U KPUCTAJJIN3AalA

2.1.17 |IIpeobpa3oBaHue 3HEepPruu B (Pa30BbIX Mepexoaax
2.2 TEPMOANHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TEMITepaTypa
2.2.2  |BHyTpeHHSs SHEPrus
2.2.3 Tennonepenaya kak crnoco® M3MEHEHHS BHYTPEHHEH SHeprum 0O€3 COBEpIICHUS
paboTel. KoHBEKIIHS, TETIONPOBOIHOCTD, U3ITy4ECHUE
2.2.4  |Konnu4ecTBO TEIJIOTHI.
VY nenpHast TEMIOEMKOCTh BEIIECTBA C: Q =cmAT
2.2.5 VY nenpHas Ternora napoodpazoanus L: Q = Lm.
Y niebHast TEII0Ta IUIABICHUS A : Q=am,
Y aenbHas TEIIoTa cropaHus Tormea g: Q = gm
226 DneMeHTapHas paboTa B TEPMOJIUHAMHKE: A= PAV | Byuucrenne paboThl 1O
rpaduky mporuecca Ha pV-auarpamMme
2.2.7 [TepBbIii 3aKOH TEPMOJTMHAMMKH
Q, =AU, +A, = (Uz _U1)+ A,
Anmabara:
Q,=0=A,=U,-U,=-AU,,
2.2.8 Bropoii 3akoH TepmoauHaMuku. HeoOpaTuMble mpoIeccol
2.2.9 [Ipunnune! geiicTBus TeroBsix MamuH. KIT/I:
oA Qo Ol [0
Quarp Quarp Quarp
2.2.10 |MakcumansHoe 3aaueHue KI1JI. [lukn Kapwo:
-T
max n = T]KapHo = Har—T— — = 1- -II-_XOH
Harp Harp
2.2.11 | VYpaBHenwue TeruioBoro 6amanca: Q; + Q, + Qs+ ... =0
3 OJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE TIOJIE
3.1.1 |DOnexTpusamus Tel W €€ MPOSBICHUS. DIEKTpuueckuil 3apsia. [[Ba Buga 3apsja.
DNeMEeHTapHBIN ANEKTPUIECKUH 3apsii. 3aKOH COXPAHEHUS ANEKTPUIECKOTO 3apsaa
3.1.2 B3aumopeiicTBue 3apsanoB. Toueunsie 3apsapl. 3akoH Kymona:
B OJTHOPOJIHOM BEIECTBE C AUDIEKTPUUECKON TPOHULIAEMOCTRIO &
S UG R B S U1
er 4mee, r
3.1.3 | Dnekrpuueckoe mone. Ero neiicTBre Ha AIEKTPUUECKUE 3aps bl
3.14 _ E
Hamps»keHHOCTB 3IEKTPHUECKOTo OIS E= .
L ——

E =kJ
ITone Toueunoro 3apsana: &y = F




—

omHOpoHoe Toste: E = const .

KapTune! nMHMA HanPsPKEHHOCTH 3TUX TOJIEN

3.15

IToTeH1IMaIbHOCTH QJICKTPOCTATHUYCCKOI'O ITOJIA.
Pa3zHocTh MOoTEHIIMAIOB B HaIpsIZKCHUEC!

A, =d(p,—9,)=-0Ap=qU .
HOTGHL[I/IaJIBHaSI 3HepI‘I/I$I 3apsma B 3HeKTpOCTaTI/I‘IeCKOM I10JIC:
W=qo,
A=—AW
W

CBs3b HANpPSDKEHHOCTH TIONISE W Pa3HOCTH IOTEHIMAIOB JIJIi  OJHOPOJIHOTO
snekrpocrarnyeckoro moist: U = Ed

HOTeHHI/IaH SJICKTPOCTATUYCCKOI'O I10JIA: (P =

3.1.6

HpI/IHI_II/Il'I CYIICPIIO3UIHUHU SJICKTPUICCKUX TIOJIEH:

E=E+E,+.., 0=+, +...

3.1.7

[TpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJ€. Y CIOBHE PAaBHOBECHS 3apsiiOB: BHYTPHU

r —
NMPOBOJHHKA | — (), BHYTPH H Ha IOBEPXHOCTH poBoamka P = CONSt

3.18

JIMDJIEKTPUKA B 3JIEKTPOCTATHUYECKOM TIoJie. JIMDJIEKTpUYecKas MPOHUI[AEMOCTh
BelecTBa ©

3.1.9

Konpencarop. DeKTpoeMKOCTh KOHIEHCaTOpa: C= U :
€€,S
3HeKTpOCMKOCTB IIJIOCKOT'O KOHJICHCATOpa: C = - 8Co

d

3.1.10

HapaHHeHBHOG COCAUHCHNEC KOHACHCATOPOB:
g=Qqi1+ Q2+ .., U =U= .., Cnapanﬂ =C1+Co+ ...
HOCHCI[OB@.TCHBHOC COCANMHCHNEC KOHACHCATOPOB:

1 1 1
— = —+...
Cl CZ

1oci

3.1.11

U:U1+U2+...,qlqu:..., C
qU CuU? ¢’

2 2 2C

SHCpF U 3apSKCHHOT'O KOHJICHCATOPA: WC =

3.2

3AKOHBLI TIOCTOAHHOI'O TOKA

3.2.1

Aq
Cuna Toka: I = . Iloctosstuubiil TOK: | = const

At At—0

Jlist mocTosiHHOTO TOKa ( = It

3.2.2

VY CII0BHS CYIIECTBOBAHUS IEKTPHUECKOTO TOKA.
Hanpsoxenne U u 3/1C E

3.2.3

U

R

3akoH OMa JJ1 yyacTKa LEeMu: | =

3.24

SHGKTpI/I‘ICCKOG COIMMPOTHUBJICHUC. 3aBUCHMOCTD COMMPOTUBJICHUA OJHOPOAHOI'O




IMPOBOJHUKA oT €ro JJIIMHBI n CCUCHU. YILCJIBHOG COIIPOTUBJICHUC

BEILECTBA. R= p

3.25 AC
E _ TOPOHHUX CHJI
Uctounuku Toka. DJ1C ucrounmnka Toka: = = —q .
BryTpeHHee conpoTUBIIeHNE UCTOYHUKA TOKA
3.2.6 |3akon Oma nmns TONMHOW (3aMKHYTOW) DIIEKTPUYECKOU E._r
E 5
nenu: E = IR + Ir, otkyna | =—— T R
R+r
3.2.7 |llapamnensHOoe COeAMHEHHUE TPOBOIHUKOB!
I=hi+l+.,U=U=.. 3 R R
TIapant 1 2
[TocnenoBarenbHOE COEAUHEHUE POBOTHUKOB:
U=U;+Uy+.., li=b=..,Riocx=R1 +Ro+ ...
3.2.8 | Pabota snextpuueckoro Toka: A = |Ut.
3akoHn Ixoyns - Jlenna: Q = I’Rt.
2
) U
Ha pesucrope R: Q = A= 1Rt = Ut =—R t
3.2.9 AA
MOIIHOCTb AMEKTPHUECKOTO TOKa: ' — At =1U
At—0
2
»n U
TerIoBasi MOIIHOCTB, BhIAemsieMas Ha pesuctope: P = 1R = ? =1U .
P — AACT CHJI — EI
MOoIIHOCTh UICTOYHUKA TOKA: 'E — At -
At—0
3.2.10 |CBoOOJHBIE HOCHUTENN JJIEKTPHUUECKUX 3apsAA0B B IPOBOAHUKAX. MeEXaHU3MBI
MPOBOJAMMOCTH TBEPJBIX METAJIOB, PACTBOPOB W PACILIABOB DJICKTPOJIUTOB, Ta30B.
ITonynpoBoaHUKU. 11011yIIpOBOAHUKOBBIN JUO
3.3 MATHUTHOE ITOJIE
331 MexaHn4yeckoe B3aMMOJEHCTBUE MAarHuTOB. MarHutHoe mone. Bektop mMarHuTHOM
WHAYKIHAA. [TpHHIATT CYTTepIIO3UIIMH MarHUTHBIX TTOJICH: B= Bl + 82 +...
JIvHUM MHIYKIIAA MarHUTHOTO mojs. KapTuHa JTWHWUH WHIYKIIMA MarHATHOTO TOJIS
MOJIOCOBOTO M TIOJJKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB
3.3.2 |OmbIT Opcrena. MarHuTHoOe ToJie TPOBOJAHKUKA ¢ TOKOM. KapThHa TUHUI HHIYKITUU
MarHUTHOTO TOJS JUTMHHOTO TPSMOTO TPOBOJHHWKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOIHHKA, KATYIIKH C TOKOM
3.3.3 |Cwuma Amriepa, ee HalpaBJICHUE U BEJTMYNHA!
Fa = IBI sin O rme O - yrom Mexmy HampaBleHMeM MPOBOJHHKA U
BekTopom B
3.3.4

Cuia JlopeHIia, ee HalpaBJICHHE W BEJMYHHA: Fnop = |q|U Bsina rpe @ - yroJ




— —

Mexay Bekropamu U u B. JIBwkenue 3apssKeHHONM YacTHIBI B OJHOPOIHOM
MarHuTHOM II0JIE

34 OJIEKTPOMATHUTHASA MHYKIUA
3.4.1 IToTok BekTOpa MAarHUTHOM MHITYKIIUU: ﬁ T B
®=B,S=BScosa / u;’/
3.4.2 | SIBnenue snexTpoMarHuTHOW nHAYKIMH. D/1C nHIyKINN
343 3aKoH 3JieKTpoMaruuTHOM unaykuuu dapanes:
AD :
Ei=——r =-D,
At At—0
3.4.4 OJ1C uHAYKIMYU B IPSIMOM MPOBOJHUKE
JUTHHOI |, MIBIOKYIIIEMCSl CO CKOPOCTBIO ) -
(5 L1 ) B OJIHOPOJHOM MarHUTHOM I1oJie B: 7
o)/
|Ei | = Blvcosa ,rae & - yron mexny Bektropom B 1 HOpMaibio N k mwiockocry, B
KOTOPOM JIe)KaT BEKTOPHI | w0 ; €CIH | IBuo LB , TO |Ei| =Blv
3.45 [TpaBumo Jlenma
3.4.6 d
NHAYyKTUBHOCTS: L= T ,mm @ =LI.
Al .
Camounnykuus. 9IC caMOMHAYKIIMU: Esi =-L A_ = _th
t At—0
DHeprust MarHUTHOTO Tost KaTyiku ¢ Tokom: W, = 7
3.5 OJIEKTPOMATHUTHBIE KOJIEBAHW A 1 BOJIHBI
3.5.1 |KonebarenbHblii KOHTYP. CBobopHbIe
AJIEKTPOMArHUTHBIC KoJeOaHus B HJICATEHOM
K0JIe0aTeIbHOM KOHTYpE:
() = Qe SIN (0 + @)
| (t) =0, = ©0, cos (ot +@,) = I,,.cos(ot+¢,)
21 1
®dopmyna Tomcona: | =27V LC | otkyma @ = — = 77—
CBs13b aMIUTATY/IBI 3apsijia KOHACHCATOpa C aMILTUTYIOW CHIIBI TOKA TIPH CBOOOTHBIX
AIIEKTPOMATrHUTHBIX KoJeOaHusIX B UeaTbHOM KoJ1ie0aTeIbHOM
_ Imax
KOHTYpC: qmax -
3.5.2  |3aKoH coXpaHEHUs SHEPTHH B UACATHHOM KOJeOaTeIbHOM KOHTYpE:




Ccu® LI* cu? _  LI?
+ = = =const.
2 2 2 2

3.5.3 | BeIHYXICHHBIC JIEKTpOMArHuTHHIE KojeOanus. Pezonanc
3.5.4 |Ilepemennsiii Tok. [IpousBoacTBO, Nepenaya u MOTpedIICHUE IEKTPUIECKON SHEPTHU
3.55 |CpoiicTBa »5neKTPOMAarHUTHBIX BOJH. B3auMHas opueHTalUsi BEKTOPOB B
>1eKTpoMarHuTHol Bonue B Bakyyme: E 1 B L C
3.5.6 |llkama >neKTPOMAarHUTHBIX BOJH. [[puMeHEeHNE IEKTPOMArHUTHBIX BOJH B TEXHUKE
U OBITY
3.6 OIITHUKA
3.6.1 [IpsamosiuHeiiHOE paclpoCTpaHEHHUE CBE€Ta B OJAHOPOAHOM cpene. ToyedHsblit
MCTOYHUK. JIyu cBeTa
362 | 3ax0mm oTpaxenus cera. & = p
alp
S
3.6.3 [TocTpoenne n300pakeHHH B TUIOCKOM 3€pKajie
3.6.4 | 3aKoHBI MpEIOMIICHHS CBETA.
IIpenomienue ceera: ySIN 0=, sinf Ry
AOGCOTIOTHBIN MMOKa3aTeb MPEIOMICHUS:
C
na6c -
L
n, u
o n = == —
OTHOCHUTEBHBIN IMOKA3aTeNb MPEJIOMIICHUS: ' ‘otn n .
U
Xon J1ydeil B ipu3Me.
CooTHOlLIeHHE  4YacTOT M COOTHOLIEHME JUIMH BOJH TpH  IEpexojie
MOHOXPOMATHUYECKOTO CBETA Yepe3 TPAHUILy pa3iena ABYX ONMTUYECKUX CPEJI:
V=V, A =NA,
3.6.5 |IlomHOE BHYTpEHHEE OTPAKEHUE.
IIpenenbHbli  yroa IOJMHOTO BHYTPEHHETO Hy<hy 1,
OTpaKEHHUS:
: 1 n,
sing, =—=—%
b n
OTH 1
3.6.6 |CoOupatome u pacceuBaromue JUH3bl. ToHKas nuH3a. POKYCHOE PacCTOSIHUE U
OIITHYECKAs CHIA TOHKOM Muu3p: D = E
» 7
3.6.7 | Dopmyna TOHKOW JUH3HI: d
1.1_1 !
d f E- H I
VBenuueHue, JapaeMoe JIMH30M: J":\ h
It
H A W




D<O:>F:i<0,
D

B ciydae paccenBaronieit JIMH3LIL:

h |f
I'=—-= u <1
d
3.6.8 | Xox nyua, npolueAnero JUH3y Mo MPOU3BOJILHBIM YIJIOM K €€ TJIaBHOM ONTUYECKOM
ocu. Iloctpoenue wn300pakeHU TOYKM M OTpe3Ka MNPSAMOW B COOMpAIOIIUX U
paccenBaroIIMX JIMH3aX U UX CHCTEMax
3.6.9 doToarnmapat KaK onTHYecKuii mpudop. I'11a3 kak onTuyeckas cucrema
3.6.10 |Hutepdepenumss cBera. KorepeHTHbpIe HWCTOYHHMKH. YCIOBHS  HAOIIOJCHHS
MaKCUMyMOB ¥ MHHHMYMOB B WHTEP()EpPEHIIMOHHON KapTHHE OT JBYX CHH(]A3HBIX
KOT€pEHTHBIX HCTOYHUKOB:
A
MaKCUMYMBI - A= ZmE ,m=0,+/-1,+/-2,+/-3, ...,
A
MUHHUMYMBEI - A= (2m +1)§ .m=0,+-1,+-2, +-3, ..
3.6.11 |Jdudpakmus cBera. [udpakmuoHHas pemieTka. YCIOBHE HAOMIONEHUS TJIaBHBIX
MaKCUMYMOB TIpM HOPMAJBHOM MaJ€HUM MOHOXPOMATHYECKOTO CBETa C JJIHMHOMN
BOJHBEI A Ha PEIIeTKY ¢ mepuoaoM d:
dsing, =mk m=0,+-1,+-2,+-3,..
3.6.12 | Iucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIN3M
4.11 I'mnores3a M. Iimanka o kBanTax. ®opmyna Ilnanka: E=hv
4.1.2 hc
®oToHbl. DHeprus GpoToHa: E=hv= 7 = pcC.
0 E hv h
Nmnynsc porona: M= =" =
yme b cC C A
4.1.3 ®dotorpdext. Onbrter A.I'. CTonerosa. 3akonsl poTtorddexra
4.1.4 | VYpaBHenue DiiHmTeiHa U1 poTodddexTa:
ECpOTOHa = ABLIXO)Ja + EKI/IH maxs
hc _ _ hc mo?
rae Eq)OTQHa = hV =, A&;mxona - hVKp - }M_ , Eanmax = max — eUm
A kp 2
415 |JlaBnenue cera. /[aBieHne cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO MOBEPXHOCTh U Ha
MOJTHOCTBIO MOTJIOUIAIOIIYI0 TOBEPXHOCTh
4.2 OU3UKA ATOMA
42.1 [Inanerapnas Mozienb aToma
4.2.2 |Iocrynarer bopa. M3myueHwe W moriomieHHe (GOTOHOB IMPH TEpEXojae aroma ¢
OJTHOTO YPOBHS SHEPTUHU Ha JPYTOi:
hc
hv,, =— =|E, — E,|
mn
4.2.3  |JIuneituaTbie CIEKTPHI.




CnexTp ypoBHEH 3HEpruu aTomMa BOJA0POJIa:

-13,6 5B
E,.=——— n=123, ..
n

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas moxaens simpa I'eiizenbepra - MBanenko. 3apsia siapa. MaccoBoe 4ucio
sapa. N3oTomsl

4.3.2

PaanoakTuBHOCTB.

Anbga-pacnan; QX —>§:§ Y + ;‘He _

bera-pacna.

Drexrponnsi B-Pactar : QX —>§+1 Y + Ele +V,.
TMosutponnsii P-Pacman ; ?X —)Q_l Y + ?lé +v,.

raMMa'I/ISJ'Iy‘l CHHC

4.3.3

t
3aKOH pain0aKTUBHOTO pacnaaa: N (t) =N, -2 LI

t
[TycTs M - Macca paguoakTUBHOTO BemecTsa. Torma m (t) =m,-27

4.3.4

Snepusle peakuuu. JleneHue U CHHTE3 sSAep
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