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INOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma 1o (pu3uke Ha ypoBHE cpenHero odiiero oopa3zoBanus (0a30BbIid YpPOBEHB
W3y4eHHs TpEeJMEeTa) COCTaBJICHAa Ha OCHOBE IOJIOKEHHWH W TpeOOBaHUI K pe3ylibTaTaM OCBOCHUS
OCHOBHOI 00pa3zoBaTeNbHON MpOrpaMMbl, TNpeACTaBIeHHbIX B @elnepalbHOM TOCYAapCTBEHHOM
o0Opa3oBaTensHOM cTaHAapTe cpeaHero odmero obpaszoBanusi (PI'OC COQO), a Takke ¢ y4€ToM
dbenepanbHOl paboyeil mporpammbl BocnuTaHus W KoHuenuuu mpenopaBaHusi yd4eOHOTO IpeamMera
«Dusnka» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoit denepanuu, peaau3yrOIIMX OCHOBHBIC
o0mieo0pa3oBareabHbIe TPOrPAMMBI.

Copnepxxanme I[Iporpammbl HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOW KapTHHBI
mupa yvamuxcs 10—11 knaccos npu o0ydyeHnu ux ¢uszuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTelbHOCTHOrO noaxona. Ilporpamma coorBerctByeT TpeboBanusM PI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TPEAMETHBIM M MeETalpeJIMETHbBIM pe3yjbTaTaM oOOy4YeHMs, a TaKKe YYHUTBHIBAET
HEOO0XOMMOCTh PEATH3ALUN MEKIPEIMETHBIX CBSI3e€H (PU3UKU C €CTECTBEHHO-HAYYHBIMU y4EOHBIMU
npeaMmeramu. B Hell onpenensioTcss OCHOBHBIE LIE€IM M3y4eHHMs (U3UMKU Ha YPOBHE CPEIHEro OO0IIero
00pa3oBaHMsl, IUIAHUPYEMBIEC PE3yIbTaThl OCBOSHUS Kypca (DU3UKHU:

JMYHOCTHBIE, METANpeAMETHBIE, TpeIMETHbIE (Ha 0230BOM YPOBHE).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «®U3UKA»»

®dusnka KaK Hayka o Hanbosee OOIIMX 3aKOHAX MPUPOJbI, BBICTYIAs B KAUECTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUUW 00 OKpYXKalolleM MHpe.
[IkonpHBINA Kype (GU3UKH — CHCTEMOOOPA3YIOINI Il €CTECTBEHHO-HAYYHBIX YUCOHBIX IPEIMETOB,
MOCKOJIbKY (PM3WYECKUE 3aKOHBI JIKAT B OCHOBE IMPOIIECCOB M SBICHUN, HM3y4aeMbIX XUMHEH,
owosorueit, ¢puznyeckoi reorpadueld m actpoHommel. Vcmonp3oBaHHE W AKTHBHOE MPUMEHEHUE
bu3nuecKux 3HAHUN ONpeAeNseT XapakTep U pPa3BUTHE PA3HOOOpA3HBIX TeXHOJOruil B cdepe
SHEPTeTUKH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, TIOJYYEHHMs] HOBBIX MAaTE€pPUAJIOB C 3aJaHHBIMHU
cBoiictBamu u 1p. M3yueHue ¢Gu3MKM BHOCUT OCHOBHOHM BKJaJ B (OPMHUPOBAHHUE €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpA y4aluxcs, B GOPMUPOBAHNE YMEHUM MPUMEHSTh HAYYHBIN METO]T TO3HAHUS
MIPH BBITIOJIHEHUN UMH YY€OHBIX HCCIEIOBAHUN.

B ocHoBy Kkypca ¢usuMku cpenHed IIKOJbl MOJIOKEH psiA Uael, KOTOpble MOXHO
paccMaTpuBaTh Kak MPUHIUIIBI €70 TOCTPOCHHUS.

Hoesn yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuan M3 BCeX pa3lieloB (PU3WKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOW, TaK U
COBpEMEHHOM (pU3UKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUU ¢ Hell MaTepual Kypca Gpu3uku o0beAUHEH BOKPYT
¢dusmdeckux teopuil. Benymum B Kypce siBisieTcs (OPMHUPOBAHHE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€puu, BELUIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanys MpenanoyiaraeT MCHOJb30BaHUE TYMaHUTAPHOTO
MoTeHIrana GpU3n4ecko HayKH, OCMBICICHHE CBS3U Pa3BUTHUs (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U YKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoen npuknaouou nanpagnennocmu. Kypc GuU3MKU TpennonaraetT 3HAKOMCTBO C
ITUPOKUM KPYTrOM TEXHHUUECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUH N3y4E€HHBIX TEOPHI 1 3aKOHOB.

Hoea 3rKkonozuzayuu peanusyeTcs IOCPEACTBOM BBEACHUS DIIEMEHTOB COJEPIKaHUA,
MOCBAMIEHHBIX JKOJOTUYECKHM TMPOOJIEeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C pPa3BUTHEM
TEXHUKU W TEXHOJOTHH, a Takke OOCYXACHHS MpoOJeM palOHATBHOTO MPUPOIOINOIE30BAHUS H
9KOJIOTMUYECKOM 0€30M1acHOCTH.

CTep>KHEBBIMU dJIEMEHTaMU Kypca (PU3UKU CpeHEH MIKOIBI SBISIOTCS (PU3NIECKUE TEOPUHU
(popmupoBaHue TPENCTaBICHUNH O CTPYKTYpe IMOCTPOCHHMS (PU3UYECKOM TEeopuu, posu
(GyHIaMEHTAIbHBIX 3aKOHOB U MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJIE, TPAHUIIAX
MPUMEHUMOCTH TEOPUH, JJISI ONTMCAHUSI €CTECTBEHHO-HAYYHBIX SIBIICHUM U TIPOIIECCOB).



CHCTeMHO-IETETbHOCTHBIN MOX0J B Kypce (U3MKU PeaIn3yeTcsl MPexkIe BCEro 3a CUéT
OpraHM3allK JKCIEPUMEHTANbHON JesTeNbHOCTH oOywatomuxcsa. [lns 6a30Boro ypoBHS Kypca
(GU3MKH — 3TO HCIOJB30BAHUE CUCTEMbI (DPOHTAIBHBIX KpPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHbIX pabOT, KOTOpble B MporpaMme OOBEAMHEHbI B OOIIMH CIHUCOK YUYEHUYECKUX
NPaKTUYECKHX paboT. Beinenenue B ykazaHHOM IEpeYHE J1a0OPATOPHBIX paboT, MPOBOIUMBIX IS
KOHTPOJSI M OIICHKH, OCYIIECTBIISIETCS YYaCTHUKaMHM O0Opa30BaTEILHOTO MpoIllecca HCXOIs U3
0CcOOEHHOCTEH TEMaTHMYECKOro IUIAHWPOBAaHUS M OCHamleHus kabuneta ¢usuku. Ilpm sTOM
o0ecrieurBaeTcs OBJIAJeHUE OOYYAIOUUMUCS YMEHUSMU MPOBOJUTH KOCBEHHBIE W3MEPEHUS,
UCCIICIOBAaHMSI 3aBHUCUMOCTEH (DU3MYECKUX BEIUYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIJIOKEHHBIX TUIIOTE3.

Bonbmoe BHUMaHUE yAENSETCS PEUICHUIO PACYETHBIX M KaUeCTBEHHBIX 3a/1a4. [1pu aTom s
pacuéTHBIX 3aJa4 MPUOPUTETOM SIBISIOTCA 3aJaud C SBHO 3aJaHHOM (DU3MUYECKON MOJEINbIo,
MO3BOJISIOINE IPUMEHSTh U3Y4YE€HHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3zesia Kypca, TaK
U UHTETpUpYs 3HAHUS M3 Pa3HbIX pa3fesoB. (s KauecTBEHHBIX 3a/lad MPHUOPUTETOM SIBISIOTCS
3aJaHug Ha OOBSCHEHHE MPOTEKaHUSA (U3NYECKUX SIBICHUH W MPOLIECCOB B OKPYKAIOMICH KHU3HH,
TpeOytomire BbIOopa pU3ndeckoil MOIETH 7Sl CUTyallH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusiMu @I'OC COO k MaTepHaTbHOTEXHUIECKOMY 00CCTICUCHUIO
yueOHoro mpoiiecca 0a30BbI ypoBeHb Kypca (PU3UMKKM B CpeIHEH MIKOJIe JIOJDKEH H3ydaThbCs B
YCIIOBHSIX IPEAMETHOTO KaOWHEeTa (PU3UKH MITH B YCIOBUSAX MHTETPHUPOBAHHOTO KaOWHETA MPEIMETOB
€CTeCTBEHHO-HAYYHOTrO LuKiIa. B kabunere (u3MKu AOMKHO OBITH HEOOXoauMoe TabopaTopHOe
00OpyIOBaHUE Il BBHIIOJHEHHS YKAa3aHHBIX B MPOTPaMME YYCHHYECKHX IMPAKTHYECKHX paboT u
J€MOHCTPAIIMOHHOE 000PYAOBaHHUE.

JeMoHCTpaniioHHOe  00OpyAOBaHUE (QOPMUPYETCSI B COOTBETCTBUU C  IPHUHIIUAIIOM
MUHUMAJIbHOM JIOCTATOYHOCTH M OOeCreurBaeT IIOCTAHOBKY IIEPEUUCICHHBIX B Iporpamme
KITIOYEBBIX JEMOHCTPAIMNA I WCCIEIOBAHUS U3yYaeMbIX SIBICHHH M MPOIECCOB, SMIUPUUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 000pyIOBaHHE U YIEHUYECKUX MPAKTHUECKUX padoT hopMupyercs B BUe
TEMaTUYECKHX KOMIUIEKTOB M 00€CIeYnBaeTCs B pacuéTe OJJHOTO KOMILIEKTa Ha IBYX 00YYarOIIUXCs.
TemaTnueckue KOMIUIEKTBI JIaOOpPaTOPHOTO OOOPYJOBAaHUS JIOJDKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOIb30BAHUM AQHAIOTOBBIX U HHUQPOBBIX MPHUOOPOB, a TaKKe KOMIBIOTEPHBIX
WU3MEPHUTENIBHBIX CHCTEM B BUJIE ITU(POBBIX JTabOpaTOPHUH.

HOEJIN U3YYEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

OCHOBHBIMU 1IENISIMU U3Y4€HUsI GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
— (QopmupoBaHuEe HMHTEpeca W CTPEMJIEHMs] OOyYaromMXCS K HAaydyHOMY H3y4YEHUIO
HPUPOIbI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
— pa3BUTHE IMIPEACTaBICHHM O HAyyHOM METOJA€ II03HaHUuA U (HOpMHpOBaHHE
HCCIIEIOBATEIBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;
— (opMUPOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB CTPOEHUS
MaTepuH U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKHY;
— (opMupoBaHUE YMEHHI OOBSICHATH SIBIICHUS C MCTOJIb30BaHUEM (PU3HUECKUX 3HAHUN
U Hay4HBIX JI0Ka3aTEIIbCTB;
— (opMupoBaHHE PEICTABICHUN O POIH (HUBUKH JUISL Pa3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.
Joctuxenne 3TUX Leneld oOecrneyuBaeTcsl pelleHHeM CIEeNyIMX 3aJad B Ipoliecce
U3yueHus Kypca GU3MKU Ha YPOBHE CpeHEro o0IIero oopa3oBaHus:
— npuoOpeTeHne cucTeMbl 3HaHUH 00 o0IIMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (DU3UKY, SJIEKTPOJIMHAMHKY, KBAHTOBYIO (DM3UKY U
AJIEMEHTHI acTPOYU3UKY;



— ¢QopmupoBaHUe YMEHUH TPHUMEHATH TEOPETUUYECKUE 3HAHUS Ui OOBSICHEHHS
(Gbu3nyecKux SBICHUA B NPUPOJAE U NJS MPUHATUS NPAKTUUECKUX PEHICHUH B IMOBCEIHEBHOMN
KU3HH;

— OCBOCHHE CIOCOOOB pELICHUS Pa3IUYHbIX 3a/lad C SIBHO 3a/laHHON (Qu3MdecKon
MOJIENIBIO, 337134, TOJPa3yMEBAIOIIUX CAMOCTOSATENIFHOE CO3JaHue (U3NYECKOH MoJeny,
aJIeKBATHOW YCIIOBUSIM 3aJ1a4u;

— TOHWMaHue (U3UYECKUX OCHOB W MPUHIUIOB JCUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX IPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

— OBJIQJICHUE METOJaMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUS U TPOBEACHHS (PU3UICCKUX
SKCIIEPUMEHTOB, aHalM3a U HWHTEpIpeTaluu HHPOPMAIUK, OINpPEIeIeHUs JIO0CTOBEPHOCTU
IIOJIyYEHHOT'O pe3yJbTara;

— CO3JIaHUE YCJIOBHM IJIsl pa3BUTUSL YMEHHM MPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPUYECKOM
NEeSTEbHOCTH.

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO ¢dusuka siBisercs o0s3aTeIbHBIM MPEIMETOM Ha YPOBHE
cpeaHero obmero oOpas3oBaHus. JlaHHas MporpaMma IpeaycMaTpuBaeT H3ydeHue (U3MKM Ha
06a30BoM ypoBHE B 00béMe 136 u 3a aBa roma oOydenus mo 2 4 B Hemento B 10 u 11 xmaccax. B
TEeMaTU4YeCKOM IuIaHupoBaHuu ans 10 u 11 kimaccoB mpeanonaraioTcs pe3epB BpeMEHH, KOTOPBIN
YUUTEIb MOXKET UCII0JIb30BATH [0 CBOEMY YCMOTPEHHIO, U TIOBTOPUTENILHO-00001IAI0IINE YPOKH.

JIrobass paGouast mporpaMmMa JOJDKHA MOJTHOCTBIO BKIIOYATh B ce0sl CoJiepyKaHME JaHHOM
IPOTPaMMBI.

B oTnenbHbIX ciaydasx Kypc ¢pu3nku 6a30BOro ypoBHS MOXKET U3ydaThest B 00bEMe 204 4 3a
nBa roga odyuenus (3 4 B Henemo B 10 u 11 knaccax). B aToM ciyyae yBennuuBaeTcsi HE MEHEE YEM
10 20 4 pe3epBHOE BpeMs, KOTOpOE HCIOJIb3YeTCs YYMTEIEeM JJsl H3y4yeHHUs BOIPOCOB, TECHO
CBSI3aHHBIX C BBIOpaHHBIM IpoduiieM 00ydyeHHUs, U YBEIUUUBAETCs yueOHas Harpy3ka, OTBOAUMAs Ha
U3yuyeHHE MEXAaHUKH, MOJEKYISIpPHOW (DU3MKM U SJIEKTPOAMHAMHUKH, 3a CUYET pacIIMpEHHs 4ucia
71a00paToOpHbIX PabOT HCCIENOBATENBLCKOIO XapakTepa M YPOKOB pELICHHS KaueCTBEHHBIX H
pacyETHBIX 3a/1a4.

COAEPKAHUE YYEBHOI'O ITPEJIMETA «®U3UKA» (6a30Bblii ypOBEHb)
10 kaace

PA3JIEJ 1. ®PU3UKA U METObl HAYYHOTI'O ITIO3HAHUA

®u3nka — Hayka o npupone. HaydHble mMeTOnbl MO3HaHUA OKpyKawlero mupa. Pomib
HKCHEPUMEHTA U TEOPUH B IIPOIecce MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (hr3HKe.

MopnenupoBanue ¢u3nyeckux siBI€HUN U mporeccoB. Hayunsle rumoresbl. dusnueckue
3aKOHBI ¥ TeopuH. [ paHUIIbI MPUMEHUMOCTH (pU3MYECKHX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Ponp m mecro ¢usuku B (QOpMUPOBAHMM COBPEMEHHOM HAay4YHOM KapTHHBI MHpa, B
MIPAKTUYECKOU IEATEIbHOCTH JIFOIEH.

Hemoncmpayuu

1. AmnanoroBele M 1M(POBbIE HU3MEPHUTENbHbIE NPUOOPBI, KOMIBIOTEPHbIE JATYUKU.

PA3JIEJI 2. MEXAHUKA

Tema 1. KunemaTnka

Mexannueckoe JBHKeHHE. OTHOCHUTEIBPHOCT MEXAaHUYECKOTO JBHWKeHHsd. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, ckopocTb (CpeaHsis CKOPOCTh, MIHOBEHHAas CKOPOCTb) M YCKOpPEHHE
MaTEpUaIbHOM TOYKH, MX IPOEKLUHUU HAa OCHU CUCTEMBI KoOpauHAT. CIIOKEHUE IEepEMEIEHUN U
ClIO)KeHHE ckopocTel. PaBHOMepHOe M paBHOYCKOpEHHOE NpsSMOIMHEWHOoe ABmkeHue. ['paduxu



3aBUCUMOCTH KOOPJUHAT, CKOPOCTH, YCKOPECHMS, IIyTH U IEPEMEIICHUS MAaTEpUAIbHONM TOYKH OT
BpPEMEHH.
CBoOoiHOE majieHne. Y CKopeHrne CBOOOTHOTO TaICHUS.

KpuBonuneitnoe nBuxenue. JIBI)KeHHE MaTepUaibHOW TOYKM MO OKPYXKHOCTH C
MOCTOSSHHOM MO MOJYJI0 CKOPOCTBIO. YTJOBasg CKOPOCTh, JIMHEHHAsE CKOpocThb. Ilepuon m wacrora
oOparteHusi. LleHTpocTpeMUTENbHOE YCKOPEHUE.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHerue: CliiJOMETp, IBUKEHUE CHaPSI/IOB,
LEMTHbIE U PeMEHHBIE MTepeladH.

Hemoncmpayuu

1. Mopenb cuctembl OTCUéra, WIUTIOCTpAIMs KUHEMAaTHYECKHX XapaKTEePUCTUK
JIBUKCHUSI.

2. [TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIb30BAaHUEM IIPOCTHIX MEXAHU3MOB.

3. [Tagenue Ten B BO3IyXe U B pa3peKEeHHOM IIPOCTPAHCTBE.

4. Habmonenue fABMKEeHUs Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

5. N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

6. Hanpapnenue ckopocTy MpH IBMXKEHUH 110 OKPY>KHOCTH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot

1. N3yuyenne HEpaBHOMEPHOIO IBMKEHUS C LIEJIBIO ONPEACICHUS MTHOBEHHOU
CKOPOCTH.
2. HccenenoBanue COOTHOLIEHUS MEXKIY IIYTSMH, IPOMJACHHBIMA TEJIOM 34

MIOCJIE/IOBATEIbHbBIE PAaBHBIE IPOMEXKYTKHM BpPEMEHH IpU PABHOYCKOPEHHOM [BHKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

3. N3ydenune ABUKEHUS IapuKa B BI3KON KUIKOCTH.

4, N3yuenune aBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIpunnun otHocutensHOCTH ['anmunes. [lepBbiit 3akoH Hprorona. MHepuuanbHblE CHCTEMBI
OTCUéTa.

Macca Ttena. Cwuma. [lpunnun cynmepno3uruu cwi. Bropoit 3akoH Heiorona mis
MarepualbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA 1711 MatepUalIbHBIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenune. Bunbl Tpenust (mokos, ckonbxeHus:, kaueHus1). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHUSI CKOJIbXEHMS M cuia TpeHus mnokos. Koapduument Ttpenus. Cuna CONpOTHBIECHUS NpU
JBHKEHUH Teja B )KMJIKOCTH WJIU Tase.

[TocTynaTensHOE M BpalllaTesIbHOE ABM)KEHHE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT cHIbl OTHOCUTENBHO OCH BpaieHus. [ledo cuibl. YCinoBus paBHOBECUS TBEPIOTO
Tena.

Texnuueckue yCI’I’tpOL?CWlGCl u npakmuyeckoe npumeHerue: TOAIIUIIHUKA, OBUXCHUC

HCKYCCTBEHHBIX CITyTHHKOB.
Hemoncmpayuu
1. SIBeHne nHEepLUMH.
CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.
Bropoii 3akoH HeroToHA.
N3mepenue cuil.
CrnosxeHue cuil.
3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIium.
Hesecomocts. Bec Tena npu yCKOpeHHOM NOIbEME U NAJICHUU.

N o gk wbd



8. CpaBHeHUE CUJI TPEHUS MTOKOSI, KAaU€HUSI U CKOJIbKEHUSI.
9. VYcnoBus paBHOBecus TBEpAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii 3xcnepumenm, nadbopamopmusvie padomot
1. I3y4yenue nBuxeHus Opycka Mo HaKJIOHHOW TIOCKOCTH.

2. HccenenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOLIUX B IIPYXKUHE U
pe3nHOBOM 00Opasiie, OT UX JedopMaIuu.

3. HccnenoBanue yciioBWid paBHOBeCHs TBEPAOTO Tela, MMEIOMIETO OCh
BpAIIICHHSI.

Tema 3. 3aK0oHBI COXpAHEHUS B MEXaHUKeE
HNmnynbc MarepuaibHOM TOUYKU (Te€na), CUCTEMBl MaTepUaIbHBIX TOUYeK. VIMITyslbc CHIIBI U
M3MEHEHUE UMIYJIbca Tela. 3aKOH COXpaHeHUs UMITylbca. PeakTuBHOE ABMXKEHUE.
Pabota cuiibl. MOIIHOCTE CHJIBI.
Kunernyeckass sHeprus MarepuaabHOM Touku. TeopemMa 00 M3MEHEHUU KHUHETHYECKON
SHEPTHUH.
[TorenuuanbHas sHeprus. [loreHuunanpHas sHEprus ynpyro AeOpMUPOBAHHON MPYKUHBL.
[ToTennumanpHas SHEPTUst TeJa BOJIM3U MOBEPXHOCTH 3EMIIH.
[ToreHuuanbHble W HEMOTEHIHUANbHbIE CHIIBL. CBs3b pabOThl HEMOTCHIMANBHBIX CHII C
H3MEHEHHEM MEXaHUIECKOU OHEPIUU CUCTCMBI TCII. 3akoH COXpPAaHCHUA MeXaHHn4eCKOU OHCPTHUHU.
Yupyrue u Heynpyrue CTOJIKHOBEHHUS.
Texnuueckue ycmpouicmea u npaxmuyeckoe npumeHeHue:. BOJAOMET, KOMNEP, MPYKUHHBIMN
MUCTOJIET, IBUKEHHUE PaKeT.

Hemoncmpayuu
1. 3aKOH COXpaHEHMsI UMITYJIbCA.
2. PeakTruBHOE IBUKEHUE.
3. [Tepexox mOTEHIIMATLHON SHEPTUHN B KHHETHYECKYIO U 00PaTHO.
Yuenuueckuit 3xcnepumenm, nabopamopusie padomoi
1. N3ydyeHrne aOCONIOTHO HEYNPYroro yaapa ¢ IMOMOUIbIO JBYX OJHMHAKOBBIX
HUTSHBIX MasiTHUKOB.
2. HccnenoBanue cBsi3u pabOThI CHIIBI C M3MEHEHHUEM MEXaHHMYECKOW »HEepruu

TCJIa Ha TPpUMEPE PACTANKCHUA PE3UHOBOI'O KT'yTa.

PA3JIEJ 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMMUKA Tema 1.
OCHOBBI MOJIEKYISIPHO-KHHETHYECKOI TeOpuH

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH U UX OINBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBuxenue. uddysus. Xapakrep IBUKEHUS U B3aUMOJIEHCTBMS YacTHI[ BELIECTBA.
Mopenu cTpoeHus Ta30B, KUAKOCTEH W TBEPIBIX TEI U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
9THX Mozeneil. Macca u pazMepsl Mosiekyil. KonnuectBo BemecTsa. [locTosinHas ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mognens upeanpHOoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOpHUHU
ueanbHOro raza. AGCoNIoTHas TeMIiepaTypa Kak Mepa cpelHel KHHETHYECKON YHEPIHH TEII0BOI0
nBykeHMs yacTull rasa. lllkana remneparyp KenbBuna. 'a3oBble 3akoHBL. YpaBHeHHEe MeHaeneeBa—
Knaneiipona. 3akon /lanpToHa. M3omponecchl B WIEaTbHOM Ta3e C MOCTOSIHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mnpencTaBieHNe H30IPOIIECCOB: H30TEpMa, U30X0pa, U300apa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue: TEPMOMETp, bapoMeTp.

Hemoncmpayuu
1. OnbIThl, JTOKa3bIBAIOLIME JIMCKPETHOE CTPOEHHE BellecTBa,pororpaduu
MOJIEKYJI OpraHMYECKUX COCTUHEHHI.
2. OnbITh! 0 AU PY3UH KUAKOCTEHN U Ta30B.
3. Monenb OpOyHOBCKOTO JBUKEHHUSL.
4. Mopens onbiTa [llTepHa.



5. OHBITI:I, JOKa3bIBAIOIIHNEC CYIICCTBOBAHUC MCKMOJICKYIIAPHOTO

B3aUMO/JICHCTBUA.

6. Mogenb, WITIOCTPUPYIOLIas MPUPOJTY J1aBJICHUS ra3a Ha CTEHKU COCY/Ia.

7. OnbIThl, WUIIOCTPUPYIOIIUE YpaBHEHUE COCTOSHUA UACAIBHOIO Tasa,
M30IPOIIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot

1. Ormpenenienne Macchl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBEU3MEPEHHI
00BEMa KOMHATHI, JABJICHHS U TEMIIEPATYPhI BO3/IyXa B HEH.

2. HccnenoBanue 3aBUCUMOCTA MEXKY MapaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. OCHOBBI TEPMOIUHAMUKH

TepmoauHaMuueckass CHUCTeMa. BHYTpEHHsSI SHEpPIrus TEPMOJMHAMMYECKOW CHUCTEMBI M
crocoObl e€ u3meHenus. KomumyecTBo TemaoTel U paboTa. BHyTpeHHsS sHEprusi OJHOATOMHOI'O
UJealbHOr0 Trasa. Buapl Temionepenadu: TEIIONPOBOAHOCTb, KOHBEKLIMS, W3JIyd4eHHUE. Y AelIbHas
TEIIOEMKOCTh BellecTBa. KoanyecTBO TEmIOThI pHU TEIIoNepeaaye.

[Tonsitre 06 anuabarHOM Tporiecce. [lepBhIil 3aK0H TepMOAMHAMHUKH. [I[puMeHeHEe TIepBOTO
3aKOHa TEPMOAMHAMUKH K H30mpoiieccaM. ['padudeckast uHTepIpeTaus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeobpaTuMoCTh MPOIIECCOB B MPUPOJIE.

TemnnoBeie MamuHbl. [IpUHIKIIBI 1eHCTBUS TEMIOBBIX MamiuH. [IpeobpazoBanus sHEPrUu B
teruioBbix MamuHax. KIIJ] terioBoit mammnsl. Hukn Kapuao u ero KIIJI. Oxonoruueckue npodiaemsl
TEIJIO3HEPTeTUKH.

Texnuueckue ycmpoucmea U NpaAKMUYecKoe nNpuMeHeHue: JBUTaTelb BHYTPEHHETO
CropaHus, ObITOBOW XOJOJMIBHUK, KOHUIIHOHED.

Hemoncmpayuu
1. V3MeHeHre BHYTpEHHEH SHEpruu Tejla MPU COBEPUICHHH pPalOThI: BBUIET
POOKY U3 OYTHUIKH TOJ JICHCTBHUEM CXKATOrO BO3yXa, HarpeBaHue d(upa B JTaTYHHOU TpyOKe
nyTéM TpeHHUs (BUIEOJEMOHCTPALIMS).

2. M3MeHeHne BHYTpEHHEH sHepruu (TeMIieparypsl) Teja Ipy TeIuionepeaye.

3. OnbIT 110 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

4. Mopnenu napoBoil TypOUHBI, JBUTATENs] BHYTPEHHEIO CropaHus, pPeaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomoi
1. H3mepenue ynenbHOH TEIUIOEMKOCTH.

Tema 3. ArperaTHble cocTosiHUA BenecTBa. Ma3oBbie Mepexoabl

[Tapoo6pazoBanue u koHaeHcauus. Mcnapenue u kunenue. AOCOIIOTHAsE U OTHOCUTENbHAs
BJIQXKHOCTh BO3Ayxa. HaceblmeHHbI map. YaenpHas TeioTa mnapooOpa3oBaHus. 3aBUCHUMOCTH
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.

TBépnoe Teno. Kpucrammmueckre u aMmop@Hbie Tena. AHU3OTPONUS CBOWMCTB KPHUCTAJUIOB.
XKunkue xpucramisl. CoBpeMeHHbIE MaTepuainsl. 1naBnenne n kpucrammsanus. Y aeapHas TeIoTa
miassienHus. CyOnumarusi.

YpaBHeHUEe TeII0BOro HagaHca.

Texnuueckue ycmpoucmea U NpaKmuyecKkoe HnpuMeHeHue: TUTPOMETP U ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTMH MOJIYYEHHUS] COBPEMEHHBIX MaTEpUajOB, B TOM YMCJIE HAHOMAaTEPHUAJIOB, U
HAaHOTEXHOJIOTUH.

Hemoncmpayuu
1. CBolicTBa HaChIIEHHBIX MapOB.
2. Kunenue npu noHWKEHHOM JIaBJICHUHU.
3. Crioco0bl U3MepeHus BIAKHOCTH.
4. HabGnronenue HarpeBaHus U TUTABJICHHS KPUCTAIUTHYECKOTOBEIIECTBRA.
5. JleMoHCTpalus KpuCTalIoB.



Yuenuueckuit y3xcnepumenm, nabopamopnsie pavomet 1. VizmepeHne oTHOCHTEIBHON
BJIQKHOCTH BO3JyXa.

PA3JIEJI 4. JIEKTPOAUHAMMUKA

Tema 1. DiekTpocTaTuKa

OnexTpuzauuss Tela. OJEKTpUYecKuil 3apsan. JlBa Buzaa 3JIEKTPUUYECKHX — 3apsi/ioB.
[IpoBOIHUKY, AUBIEKTPUKH U MOTYTIPOBOAHUKH.

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue  3apsnoB. 3akoH Kymnona. ToudeuHbId  3JIEKTPUYECKUM  3apsl.
Onextpuueckoe none. HanpsoxkéHHocTh  anekTpuueckoro nois. [lpuHuun — cynepro3uuuu
ANEKTPUYECKUX NoJel. JINHNKM HaNpsy)KEHHOCTHU AJIEKTPUUYECKOTO MOJIS.

Pabora cuin anexrpocratuueckoro nois. [lorenuunan. Paznocts norenuunanos. IIpoBogHuku
U JUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM ToJie. [{uanexTpuueckas IpOHULIAEMOCTb.

OnektpoéMkocTb. KonnmeHncarop. DNEKTpOEMKOCTh IUIOCKOTO KOHAEHcCATopa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHeHue: 3JIEKTPOCKOIN, 3IIEKTPOMETP,
ANEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJIEHHE JJIEKTPONpUOOpOB, KOHAECHCATOp, KOMUPOBATIHHBIN
anmapar, CTpyMHBIA IPUHTED.

Hemoncmpayuu
1. YCeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.
B3auMozeiicTBue Ha3IEKTPU30BAHHBIX TEJl.
DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.
[TpoBOAHMKY B 3JIEKTPOCTATHUYECKOM TIOJIE.
DIIeKTpOCTaTUYECKas 3allIMTA.
JIMdIeKTpUKY B JIEKTPOCTaTUYECKOM IIOJIE.
3aBUCHUMOCTD 3JIEKTPOEMKOCTHU IIOCKOI0 KOHAEHCATOpa OTILIOLAAN IJIACTHH,
PAacCTOSHUSA MEXAY HUMH U JU3JIEKTPUUECKON IPOHUIIAEMOCTH.
8. DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomut
1. U3mepenue 3nekTpoEMKOCTH KOHIEHCATOpA.

No oo kowbd

Tema 2. IlocTostHHBIN 1eKTPUYECKH TOK. ToKH B pasjM4YHbIX cpegax

ONEeKTPUYECKUH TOK. YCIIOBUSI CYIIECTBOBAaHUS 3JIEKTPUYECKOro Toka. MCTOYHMKH TOKa.
Cuna toka. [TocTosiHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

DIEKTPUUYECKOE COMPOTHUBIIEHHE. Y IENIBHOE CONPOTHUBIIEHNE BelecTBa. IlocienosarensHoe,
MapajuIeIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOJHUKOB.

Pab6ota snekrpuueckoro Toka. 3akoH Jxoyns—IJIenna. MoITHOCTb 37€KTPHUECKOTO TOKA.

O/1C u BHyTpeHHEe CONPOTHUBIIEHNE UCTOUYHUKA TOKA. 3akoH OMa JiIsl 1OJIHOM (3aMKHYTOM)
aneKkTpuyeckor nenu. Koporkoe 3aMbIkaHue.

DNEeKTpOHHas NMPOBOJUMOCTh TBEPJBIX METANIOB. 3aBUCUMOCTh CONPOTHUBIIEHUS METAJUIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTD.

DneKkTpuuecKkuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHas MPOBOJUMOCTb MOJIYHPOBOJIHUKOB.
CaoiicTBa p—n-niepexoja. [lonynpoBoaHUKOBBIE TPUOOPHI.

DNEKTPUYECKUH TOK B paCTBOPAx M pacIllaBax JIEKTPOIUTOB.

DIIEKTPONUTHYECKAs AUCCOLHUANMS. DIEKTPOIIU3.

OnexkTpuueckuil ToK B razax. CaMOCTOSTENBHBII U HECAMOCTOSTENbHBIN pa3psa. MosHus.
[Tna3ma.

Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHerue . aMIepMeTp, BOJIbTMETP, PEOCTaT,
MCTOYHUKHU TOKA, JIEKTPOHArpeBaTeNIbHBIE MPUOOPHI, AIEKTPOOCBETUTENBHbBIE PUOOPHI, TEPMOMETP



COIIPOTHBIICHUS, BaKYyMHBII ITMOJZ, TEPMUCTOPBHI M (POTOPE3UCTOPHI, MOIYNPOBOJIHUKOBBIN MO/,
raJbBaHUKA.

Hemoncmpayuu

1. M3mepenne Cuilbl TOKa U HAIIPSKEHMUSL.

2. 3aBUCHUMOCTb CONPOTHUBIICHUS LWIMHAPUYECKUX IPOBOIHUKOB OT JUINHBI,
IUIONIA/IN IIOTIEPEYHOT0 CEUEHUS U MaTepHUaa.

3. CMelaHHOE COEIUHEHUE POBOIHUKOB.

4. [Tpsimoe nzmepenune 3C. KopoTkoe 3aMbpIkaHUE ralbBaHUUECKOIO AIEMEHTA U
OLICHKA BHYTPEHHETO COIIPOTUBIICHHUS.

5. 3aBUCUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

7. HckpoBoli pa3ps 1 IPOBOAUMOCTb BO3/1yXa.

8. OaHOCTOPOHHSIS POBOIMMOCTD JTUOJIA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot
1. 3y4yeHne CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.
2. N3mepenne 3/IC ncToUHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.
3. Habmroienue snekrponusa.

MEXKIIPEIMETHBIE CBA3U

Uzyuenne kypca ¢usmku 0OazoBoro ypoBHsS B 10 Kilacce OCYHIECTBISETCS € YYETOM
COACPIKATCIIbHBIX MEKIIPEAMCTHBIX CBSI3EH C KypCaMH1 MaTE€MaTHKH, 6I/IOJIOFI/II/I, XUMHU, FCOI‘pa(bI/II/I n
TEXHOJIOTHH.

Mesicnpeomemnole noHaAmMuUA, C6A3AHHbBIE C U3YYCHUEM MEMO008 HAYYHO20 NO3HAHUA:
SBJICHWE, HAy4HbI (QakT, rumnore3a, (u3MuUecKas BeJIMYMHA, 3aKOH, Teopus, HaOI0JeHHE,
JKCIIEPUMEHT, MOJCIMPOBAHNE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHue CUCTEMbl YpaBHEHUN; TnHelHas QyHKUus, napaboina, runepbona,
X TpaQuKH U CBOWMCTBA; TPUTOHOMETPHUYECKHE (YHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC;
OCHOBHO€ TPUTOHOMETPUUYECKOE TOXKIECTBO; BEKTOPHI U UX MPOEKLUHUU HA OCU KOOPAUHAT, CIOKEHUE
BEKTOPOB.

buonozua: mMexannueckoe IBWKEHHE B KUMBOHM mpupoje, nuddysus, ocMoc, TemnooOMeH
KUBBIX OPTraHMW3MOB (BHbBI TEIUIONEpENadyH, TEIJIOBOE DPABHOBECUE), AJIEKTPUUYECKUE SIBJICHUS B
YKABOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJl, JKUIKOCTEHW M ra3oB, DJIEKTPUUYECKUE CBOWCTBA
METAJUIOB, 3JIEKTPOJIUTAYECKAs TUCCOIMAIUs, FajbBaHUKA.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JBUKEHHUI C MCIONb30BAaHHEM MEXAaHU3MOB, YUET TPEHHUS B
TEeXHHKE, MOALIINIHUKY, UCIOIb30BaHNE 3aKOHA COXPAHEHHS UMITYJIbCa B TEXHHUKE (paKkeTa, BOJIOMET
M T. I.), JBUTAaTelb BHYTPEHHEro CropaHus, MapoBas TypOWHA, OBITOBOM XOJIOAUIIBHUK,
KOHJULMOHEP, TEXHOJIOTHUH ITOJYUYEHHS] COBPEMEHHBIX MATEPUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTUUECKas 3allUTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, dJIEKTPOHATPEBATENbHBIE TPUOOPHI, JIEKTPOOCBETUTENbHbIE TPHUOOPHI, TATbBAHHKA.

11 kaacce
PA3IAEJI 4. JIEKTPOJINHAMMNKA

Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHAS HHIYKIHS

[TocrosiHHBIE MAarHUTHI. B3anMo1elicTBME MOCTOSIHHBIX MarHuTOB. MaruutHoe noJie. Bektop
MAarHUTHOM MHAYKUMH. [IpyHUIMN Cyneprno3uuny MarHUTHBIX MOJIEH. JINHMM MarHUTHOW MHAYKLHWH.
KapTuna nuHMil MAarHUTHOM MHTYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe mosie MpOBOJHMKA ¢ TOKOM. KapThHa NMHMI WMHIYKIUMM MAarHUTHOTO MOJIA
JUTMHHOTO MPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJIBLIEBOT'O MPOBOJI HUKA, KATYIIKH ¢ TOKOM. OTBIT
Opcrena.



B3anmopnencTere MpoBOJIHUKOB C TOKOM.
Cuna Ammepa, €€ MOJlyJib U HallpaBJICHUE.
Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BWKEHUE 3apsyKEHHOW YacTULBl B
OJIHOPOJHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.
SIBneHue 3I€KTPOMarHUTHONM MHAYKUMU. [loTOk BekTopa MarHMuTHOM uHAYKuMU. DJIC
MHIYKUWU. 3aKOH 3JIEKTpOMarHuTHol nuaykuuu dapazes.
BuxpeBoe »snextpuueckoe mone. IJC HMHAYKIMM B IPOBOJHHUKE, JIBHXKYIIEMCS
IIOCTYIATEIbHO B OJJHOPOIHOM MarHUTHOM IIOJIE.
IIpaBuno Jlenna.
NunyktuBHOCTD. SBNeHue caMonHaykiuu. J1C caMOMHAYKIWH.
OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.
DJIEKTPOMAarHUTHOE I0JI€.
Texnuueckue ycmpoucmea u NpaAKMuU4ecKkoe npumeHeHue: TIOCTOSIHHbIE MarHUTBHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI, UHIYKIIHOHHAs [1€Yb.
Hemoncmpayuu
OmneiT DpcTena.
OTKJIOHEHUE AIEKTPOHHOIO MTy4YKa MarHUTHBIM I10JIEM.
JIuHUM MHOYKIUMK MarHUTHOTO TOJIS.
B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.
Cuita Amnepa.
[HerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.
SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.
IIpaBuno Jlenna.
3aBucuMocth D/]C MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOI'O [TOTOKA.
10.  SIBneHue CaMOMHAYKIIMH.
Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot
1. U3yueHne MarHuTHOTO NOJIL KaTYIIKH C TOKOM.
2. HccenenoBanue nelcTBUS NOCTOSIHHOTO MAarHUTA HA PaMKYC TOKOM.
3. HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUU.

PA3JIEJI 5. KOJIEBAHUSA U BOJIHbBI

Tema 1. Mexanu4eckue H 3JICKTPOMATHUTHBIC KOJIeOaHUS

KonebarenbHas cuctema. CBoOoaHble MexaHWYeckue KojebaHus. [‘apmoHMueckue
konebOanus. Ilepuon, wdacrota, ammautyga u ¢asa koneOanuil. [IpyKUHHBI MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHUE rapMOHMYECKMX KojeOaHuil. [IpeBpalienue sHepruu npu
TapMOHHYECKHUX KOJIeOaHUX.

Konebarenbupiii  KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIeOAaHUST B HUJCATHLHOM
KoJ1e0aTeIbHOM KOHTYpe. AHAIOTHS MEXY MEXaHUYECKHUMH U DJIEKTPOMAarHUTHBIMU KOJICOAHHUSIMH.
®opmyna ToMmcoHa. 3aKOH COXpaHEHHS YPHEPTUU B UACATHHOM KOJIEOATEIHHOM KOHTYPE.

[IpencraBienue o 3aTyxaromuXx KoseOaHUSX. BBIHYXIEHHbIE MeXaHHMYeCKHe KoseOaHus.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennbiii Tok. CHHyCOMIANbHBIA NMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JACHCTBYIOIIEE 3HAYEHNE CUJITbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpowsBoacTBo, mepenada M MOTPEOIEHHWE DIEKTPUUYECKOW IHEPTHH.
DKOJIOTHYECKHE PHUCKM TpU  TPOM3BOACTBE  AeKTpodHepruu. KynbTypa  HCHONIb30BaHUS
AJIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HHU.

Texnuueckue ycmpoucmeéa U npaKmuiyeckoe npumeHexue: SIEKTPUYECKUN 3BOHOK,
TrE€HEPATOP MEPEMEHHOT0 TOKA, TUHUU AIIEKTpOIepeaay.

Hemoncmpayuu
1. HccnenoBanue mnapaMeTpoB KoyieOaTeNbHON CUCTEMbl (NMPYKXUHHBIA WU
MaTeMaTUYECKUI MasiTHUK).
2. Hab6nronenue 3aryxaromnmx Kojie0aHui.
3. HccnenoBaHue CBONCTB BBIHYXK/ICHHBIX KOJIeOaHUH.
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4, Hab6nronenue pezonanca.

5. CB0OOHBIC AJICKTPOMArHUTHBIC KOJICOAHUSI.

6. OcuuiiorpaMmsel (3aBUCHMOCTH CHJIBI TOKa M HANPsDKCHHUS OTBPEMEHH) IS
3JICKTPOMArHUTHBIX KOJICOAHUMH.

7. Pesonanc mpu mocneqoBaTENIbHOM — COSAWMHEHUH  PE3UCTOpA, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

8. Mojenp TMHAM 3JIEKTPONEPEIAUH.

Yuenuueckuii skcnepumenm, nabopamopusie padomot

1. HccnenoBanue 3aBUCUMOCTH TIEPUOJIa MaJIBIX KOJEOaHWM TIpy3a Ha HUTH OT
JUIMHBI HUTU ¥ Maccel Ipysa.

2. HccnenoBanue mepeMEeHHOTO TOKA B IIEMH U3 MOCIEAOBATEIbHO COCTMHEHHBIX

KOHACHCAaTOopa, KaTYIIKH 1 PE3UCTOpA.

Tema 2. Mexanu4eckue U 3JIeKTPOMATHUTHbIE BOJTHbBI

Mexanuueckue BOJIHBI, yclI0BHs pactipocTpaHeHus. [lepuoa. CkopocTh pacpoCTpaHeHus U
JuinHa BoJHBL. [lomepeunsle U npojoibHbIE BOJHBL. MHTepdepeHuus n qudpakuns MEeXaHHYeCKUX
BOJIH.

3Byk. Ckopoctb 3ByKa. [’ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS M3Iy4€HHs dJIeKTpomar-L] ] HUTHBIX BOJIH. B3anMHas
opueHTanus BekTopoB E, B, V B snexTpomMarHuTHOM BojHe. CBONCTBa 3JEKTPOMATHUTHBIX BOJIH:
OTpa)keHUe, IPEIOMIICHHUE, oJIApu3aLus, 1udpakuus, HHTepdEepeHIUSL.

CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH.

[llkana 31EeKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

IIpuHIMIIBI paTnoOCBA3H U TeleBUAeHUs. Pagnonokanusi.
DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. MY3bIKaJIbHbIE HWHCTPYMEHTHI,
yJABTPa3ByKOBasi JUArHOCTHKA B TEXHUKE U MEIULMHE, pajap, paluoNpuEMHUK, TEIEBU30p, AaHTCHHA,
tenepon, CBU-neus.

Hemoncmpayuu

1. OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.
HaGnronenue oTpakeHus ¥ MpeaoMIIeHUs MEXaHUUECKUX BOJIH.
Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKHUX BOJIH.
3BYKOBOH pE30HAHC.
. HaOnronenue CBsI3M T'POMKOCTH 3BYKa W BBICOTBI TOHA C aMIUTUTYAOH H
4acTOTOM KoneOaHUH.

7. HccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTPAKEHUE, MPEIOMIIEHHE,
noJsipu3alus, Tudpakuus, UHTephepeHIus.

o0 s wN

Tema 3. OnTuka

I'eomerpuyeckas onrtuka. [IpsMonuHeliHOe pacpocTpaHEHHE CBETa B OJHOPOJIHOM cpeje.
Jlyd cBera. ToYeUYHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbl OTpakeHusi cBera. llocTpoeHue wn300pakeHH B IUIOCKOM
3epKale.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUSI CBETa. AOCONIOTHBIN MTOKa3aTeb MPEIOMIICHUSI.
[Tonnoe BHyTpeHHEe oTpaxeHue. [IpenenbHblil yro MoaHOro BHYyTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CroxkHbli cocTaB 6enoro cera. L{ger.

CobOwupatoniue u pacceuBaronue JUH3bL. ToHkas nuH3a. @DOKYCHOE pacCTOSHUE U
ONTHYECKasi cuja TOHKOW JuH3bI. [locTpoeHne M300pakeHH B COOMPAIOIMIMX U PACCEHUBAIOIINX
nrH3ax. Popmysia TOHKOM JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.



BonnoBast onrtuka. HWutepdepenius cBera. KorepeHTHble HCTOYHHUKH. Y CIIOBUS
HaOII0ACHNsT MAKCUMyMOB M MHUHUMYMOB B HHTEP(QEPEHIMOHHONW KapTUHE OT JBYX CHUH(a3HBIX
KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakuus csera. JludppakunoHHas pemé€rka. YciaoBue HaOMIOAEHMSI  IVIABHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

Texnuueckue ycmpoucmea u Hnpakmuiyeckoe npumerenue. OYKH, Jymna, (oToammapart,
IIPOEKIMOHHBIN aImnapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA, AU(PAKIMOHHAS pPElIETKa,
HOJIAPOU L.

Hemoncmpayuu
1. [IpsiMonuHetHOE paclpOCTpaHEHHE, OTpPaKEHUE U MPEIOMIICHHE CBETa.
OnTuueckue mpruOOpHI.
2. [TonHoe BHYTpeHHee oTpaxkeHrue. MoJienb CBETOBO/Ia.
3. HccnenoBanue CBOWCTB M300paKEHUHN B JIMH3AX.
4. Monenu MUKpPOCKOTIA, TEIECKOIa.
5. Habmronenue unatepdepeHium cera.
6. Hab6nronenue nudpakuuu cBera.
7. Hab6nronenue qucnepcuu ceerta.
8. [Tomydyenue cnekTpa ¢ TOMOIIBIO MPU3MBI.
9. [Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

10. HaOnronenue nosisspu3anuu CBETa.
Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot
1. U3mepenue nokasaresns IpeaoMIIeHUs CTEKIIA.
2. HccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.
3. Habmroienue nucnepcuu cBera.

PA3JIEJI 6. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
['paHuIpl NpUMEHUMOCTH KJIacCHYecKor MexaHuku. IlocTynaTel cnenuanbHON Teopuu
OTHOCUTENIHOCTH: MHBAPUAHTHOCTh MOJYJISi CKOPOCTH CBETa B BaKyyMe, MPUHIIAI OTHOCUTEIHHOCTH
OHNHIITEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJTUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

PA3JIEJ 7. KBAHTOBAS ®U3UKA

Tema 1. D1eMeHTbI KBAHTOBOI ONTHKH
®ortonsl. Dopmyna [lnanka cBsizu >Hepruu GoTOHA C €ro YaCTOTON. DHEPrus M UMITYIbC
¢dbotoHa.
OtxkpeiTre u uccnenoanue porodddexra. OnbiTel A. I'. Ctonerosa. 3akoHsl GpoTordpdexra.
VYpasuenue DitnmreitHa 115 hotoddpdexra. «KpacHas rpanuiay hotodddekra.
Hasnenue ceera. OnbiTe [1. H. JIeOGenena.
XHUMHUYECKOE JIEHCTBHUE CBETA.
Texnuueckue ycmpoticmeéa u npakmuyeckoe npumererue: (OTOIIEMEHT, (POTOAATUHK,
coJIHeuHasi OaTapesi, CBETOIUOI.

Hemoncmpayuu
1. ®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.
2. UccnenoBanue 3akoHOB BHeMHETO GoTorddexra.
3. Cseroguos.
4. Conneunas Oatapes.



Tema 2. CTpoenue atoma

Mopens atoma Tomcona. OmbiTel Peszepdopma mo paccesnuro o-yactuil. [lmanerapHas
mojenb atoma. [loctynatsl bopa. znydenue u norsomienrne GOTOHOB MPH MEPEXO0JIE ATOMA C OTHOTO
YPOBHS 3Hepruu Ha Apyroi. Bunel cnektpoB. CrieKTp ypOBHEW SHEPIHHU aTOMa BOJOPOAA.

BousiHoBgIe cBOMcTBa yacTull. Bosnbl ne bpoins. KoprnyckyisspHO-BOJIHOBOU Ayalu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

Texnuueckue ycmpoucmeéa u npaKkmuiecKkoe npumeHeHue: CHEKTPAJIbHBI  aHaIu3

(criekTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu
1. Mopnens onbita Pesepdopra.
2. Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
3. Habntonenue nuHeRvaTsix CIEKTPOB U3TYyUCHUS.
4, Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot
1. HaGmronenre TuHERYaToro CreKTpa.

Tema 3. AToMHOe S/1pO

OKCHEPUMEHTHI, J10Ka3bIBAIOLIUE CIOKHOCTb CTpOeHUs sapa. OTKphITHE PaJlOaKTUBHOCTH.
OmnbiThl Pesepdopaa no onpeneneHuo cocraBa paguoakTuBHOro n3nydenus. CpoiictBa anbga-, 6eta-
, TaMMa-H3JlydeHus. BiausHue paaroakTHBHOCTH HA KUBbIE OPraHU3MBI.
OTkpbITHE IPOTOHA U HeHWTpoHa. HykiionHas Mozens siipa ['eiizen6epra—ILlBanenko. 3apsn
anpa. MaccoBoe uucino sapa. M3oromnst.
Anbda-pacnaa. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacna.
["amma-uznyyenue. 3aKkoH paAloOaKTUBHOIO pacraja.
OHeprus cB3M HYKJIOHOB B sijipe. SlnepHble cuiibl. JledekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTE3 SIED.
Snepubiii  peaktop. TepmosaepHblii cuHTe3. [IpoGnemMbl M MEPCHEKTHBBI  SACPHOU
SHEPreTUKU. JKOJIOIMUECKUE aCIEKThI SEPHOIN SHEPTEeTUKHU.
OnemMeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHnaMeHTaIbHbIE B3auMoecTBusA. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: HO3UMETp, Kamepa BuibcoHna,
SJICpPHBINA peakTop, aToMHasi bomoa.
Hemoncmpayuu
1. CuéTunK MOHM3HUPYIOIINX YaCTHLI.
Yuenuueckuit 3xcnepumenm, nabopamopnuie padomoi
1. UccnenoBanue TPeKOB YacTHUI] (110 TOTOBBIM (oTorpadusim).

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

Dtanbl pa3BUTHs acTpoHOMUHU. [[pUKiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMUMU.
Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/bl, MIIAHETHI, HX BUIMMOE ABH)KCHHUE.
ComHeuHas cucTeMa.

Connue. ConneuHass akTUBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE€ XapaKTEPUCTUKH. J[MarpamMma «CHEKTPaIbHBIM KJIACC — CBETUMOCTBY». 3BE3/bI TIaBHOM
IIOCIIEAOBATEIbHOCTH.  3aBUCHMOCTh  «Macca —  CBETHMOCTb»  JJsi  3BE3J  IJIaBHOK
MOoCNeN0BaTeIbHOCTH.  BHyTpeHHee  cTpoeHue 3BE€31. COBpEMEHHBIE  MPEJICTABIEHUS O
MPOUCXOXKACHUH U 3BoJoMK COJIHLIA U 3BE31. DTalbl KU3HU 3BE3I.

Mnineunsiii [1yte — Hama [Manaktuka. [lonoxxenne u nuxenue Connua B [Manaktuke. Tumsl
rajakTvk. PaguoramakTuku u kBazapbl. YEpHbBIE OBIPHI B SIAPAX FaTaKTHK.



Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00ma. PasOeranme ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBoe u3nydeHue.
Macimrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUH.
Yuenuueckue naonwoenusn
1.HaOnroneHuss HEBOOPYXKEHHBIM TIJIA30M C  HCIOJB30BAHMEM  KOMITBIOTEPHBIX
OPWIOKEHUN Il ONpeJeNieHUs] TMOJOXKEHUS HeOEeCHbIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHbIE c03Be3/11s1 CEeBEpHOro Noayliapus U pKUe 3BE3/IbI.
2.Habmonenus B treneckon Jlynsl, mianet, Mueunoro [lyru.

OBOBIIAIOIIEE IOBTOPEHUE

Ponp (u3MKM M acTpOHOMUM B HKOHOMMYECKOW, TEXHOJIOTMYECKOH, COLMAIBHOW WU
THYECKOU c(hepax AeATEIIbHOCTH YeJOBEKa; pojib U MECTO (PM3UKU U aCTPOHOMHH B COBPEMEHHOM
Hay4YHOH KapTHHE MUPA; pojb (PU3NYECKON Teopur B (POPMHUPOBAHUU MPEICTABICHUN O (hrU3HUECKON
KapTHHE MHUpa, MECTO (PU3MUECKOW KApTHHBI MHpa B OOIIEM psALy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTABICHUN O IPUPOJIE.

MEXIIPEJIMETHBIE CBA3U

N3yuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kimacce ocymiecTBisieTcs € Y4ETOM
COZIepIKaTEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XMMUH, reorpaduu u
TEXHOJIOTHH.

Meswcnpeomemnvie nOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SIBJICHHUE, Hay4HbId (akT, TrUMoTe3a, (U3MYEecKas BEIWYMHA, 3aKOH, TEOpHUs, HaOII0JCHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelmieHHE CHCTEMbl ypaBHEHUH; TPUTOHOMETpUYECKHE (YHKIUHU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHT€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO; BEKTOPHI M UX MPOCSKIHH
Ha OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB; MPOMU3BOIHBIC AIEMEHTAPHBIX (DYHKIIHIA; TPU3HAKH MTOI00MS
TPEyroJIbHUKOB, ONPEAEICHUE IUIOIAN ITIOCKUX (UTYp U 00BbEMa Ted.

Buonozusa: snekrpruyueckue SBICHUS B )KUBOU MPUPO/IE, KOJIeOaTeIbHbIC TBUKCHUS B )KUBOU
IPUPOJIE, ONITUYECKHE SBICHHS B )KUBOW IPUPO/JIE, ACHCTBUE paiallii Ha )KUBBIC OPraHU3MBbI.

Xumusa: CTpOCHHE aTOMOB W MOJEKYJ, KpPUCTANIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PElIETKH, CTIEKTPaIbHBIN aHaIN3.

T'eozpagpus: marHuTHBIE TIONMIOCA 3€MITH, 3aJIeKM MarHUTHBIX Py, QOTOChEMKA 3eMHON
MOBEPXHOCTH, MPE/ICKa3aHUE 3eMIIETPSCCHUM.

Texnonozua: MUHUM 3IEKTPOIEpeay, TeHEPaTOp MEPEMEHHOr0 TOKa, 3JEKTPOABHUIATElNb,
WHAYKIMOHHAs TMedYb, pajaap, paJuoNpUEMHHUK, TeJIeBH30p, aHTeHHa, Tenedon, CBY-neus,
MPOEKITMOHHBIN armapar, BOJOKOHHAS ONTHKA, COJIHEYHas OaTapes.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA YYEBHOI'O

MNPEAMETA «®U3UKA» HA YPOBHE CPEJJHEI'O OBLIEI'O

OBPA3OBAHMUS (FA30BbI YPOBEHD)

OcBoenne yueOHOro mpenmera «Pu3nMKa» Ha YpPOBHE CpEAHEro o0Iero ooOpazoBaHUs
(6a30BBIf  ypOBEHB)  JOJDKHO  OOECIeYMBaTh  JOCTIDKCHHE  CIEAYIOIIMX  JUYHOCTHBIX,
METamnpeIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

I'pasicoanckoe eocnumanue:

— c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIUM O0O0YyYaroIIerocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHIICKOTO 00IIeCTBA;

— MPUHATHE TPAJAULIMOHHBIX 00IIIEYEIOBEYECKIX T'YMAaHUCTHYECKHUX U IEMOKPATHUECKUX
IIEHHOCTEH;



— TFOTOBHOCTh BECTH COBMECTHYIO JICATEIILHOCTh B MHTEpPECaX TPaKIaHCKOI0 00IIecTBa,
y4acTBOBATh B CAMOYIIPABJICHHUH B ILIKOJIE U I€TCKO-IOHOIIECKUX OPraHU3aIHsiX;

— YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HUX
(GYHKLIMSAMU U Ha3HAYEHUEM;

— FOTOBHOCTb K T'YMaHUTApHON U BOJIOHTEPCKOM IEATEIBHOCTH.

Ilampuomuueckoe éocnumanue:

— c(OPMHUPOBAHHOCTb POCCUNCKOM I'pakITaHCKOW MIEHTUYHOCTH, IAaTPUOTU3MA;

— IIEHHOCTHOE OTHOIIEHHE K IrOCYJapCTBEHHBIM CHMBOJIAM; TOCTHKECHUSM POCCUHCKUX
Y4EHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

/lyxoeHo-npascmeennoe eocnumanue:

— c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

— CIIOCOOHOCTb OLICHHMBaTh CHUTYyallUl0 M [PUHUMAThb OCO3HAHHbBIE pEIlEHUs,
OPHEHTUPYSICh HA MOPaJbHO-HPAaBCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCIIC B JEATEIHHOCTH
YUYEHOTO;

— OCO3HaHME JIMYHOI'0 BKJIaJa B IOCTPOEHUE YCTOHUNBOro OyayIIero.

Icmemuueckoe gocnumanue:

— DJCTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas ACTETUKY HAy4yHOIO TBOPYECTBA,
npucymero Gpusnueckoi HayKe.

Tpyooeoe socnumanue:

— HWHTEepeC K Pa3Nu4HbIM chepaM NpodecCHOHATBHON AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOM, yMEHHE COBEpIATh OCO3HAHHBIN BbIOOp Oynyieil npodeccuu
Y peaIn30BBIBATH COOCTBEHHBIC )KU3HEHHBIE TIAHbI;

— TOTOBHOCTbH M CIIOCOOHOCTH K 00pa30BaHHUIO U CAaMOOOPA30BaHMIO B 00IaCTH (PU3HKH
Ha MPOTSKEHUU BCEH KU3HHU.

JKonocuueckoe 6ocnumanue:

— c(hOPMHUPOBAHHOCTb HKOJOTMUECKONW KYJIbTYphl, OCO3HAHHUE IJ00AJBHOIO XapakTepa
9KOJIOTMUYECKUX MPOOIIEM;

— IJJAHUPOBAHUE U OCYILECTBIICHHE JEHCTBUM B OKpY’Kalollel cpesie Ha OCHOBE 3HAHMS
LeJIeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

— pacmmpeHue OIbITa JESTeIHbHOCTH JKOJIOTWYECKON HAIpaBICHHOCTH Ha OCHOBE
UMEOIIUXCcs 3HaHUi 1o (usuke.

Ilennocmu nayuno2o nosnanua:

— c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA HU3NUECKON HAYKH;

— OCO3HAHHE [EHHOCTH HAayYHOW MAEATEIbHOCTH, TOTOBHOCTH B TpOIECCe H3yUCHHS
(GU3MKN OCYIIECTBIATh MPOEKTHYI0 U HCCIEI0BATENbCKYIO JIEATENbHOCTh MHIMBHYyaJbHO U B
rpymre.

B mnpomecce nocTMXKEHUs JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IPOTPAMMBI CPEIHETO
oO1mero oopazoBaHus Mo (PU3MKe y OOYHAIOIINXCSI COBEPIIICHCTBYETCS IMOYUOHANbHBIL UHMETLIEKN,
npeanoiararoIuil copMUpOBaHHOCTb:

—  CAMOCO3HAaHUsA, BKJIIOYAIOIIET0 CIHOCOOHOCTh IOHUMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJAETh HANPABICHUS pPAa3BUTUS COOCTBEHHOM SMOLMOHAIBHON cgepbl, ObITH
YBEPEHHBIM B ce0e;

—  camopezyiuposanus,  BKIIOYAIOMIETO  CAMOKOHTPOJb, yMEHHUE IPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHUE, CIOCOOHOCTh aIalTHPOBAThCS K HSMOIMOHAIBHBIM
M3MEHEHMSIM U NPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

— @HYmpeHHel MoOmusayuiy, BKIIOYAIONEH CTpeMIIeHne K JOCTHKEHHUIO LeNU U yCIexy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXO/S U3 CBOMX BO3MOXKHOCTEH;

— omMnamuu, BKIIOYAIOEld cCiocOOHOCTh OHUMATh SMOLIMOHATIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATH €TO MIPH OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

— COYUANbHBIX HABLIKOG, BKIIOYAIOIIUX CIOCOOHOCTh BBICTpAMBATh OTHOILICHUS C
JIPYTUMH JFOABMH, 3200THTHCS, IPOSIBIISITH HHTEPEC U Pa3penaTh KOH(PIUKTHL



METANPEIMETHBIE PE3YJIbTATHI

YHuBepcaibHble O3HABATEIbHbIE 1€l CTBUSA
bazoevie nocuueckue oelicmeus:

— CaMOCTOSITEIBHO (HOPMYJIMPOBATh M aKTYaJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

— ONPEIENATh LEeIH IeSTEIIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU UX JOCTHIKCHUS,

— BBIABJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PacCMATPUBACMBIX (DU3HUECKUX
SIBJICHUSX;

— pa3pabarbiBaTh IUIAH pEHICHUS MPOOJeMbl C Y4YETOM aHalIM3a HMEIOIINXCS
MaTepUaIbHBIX U HEMaTEePUAIBHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHUBHI B JIEATEIHLHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OLICHUBATh PUCKHU MOCJIEICTBUI 1€ITEIbHOCTH;

— KOOPAMHHUPOBATH U BBINOJHATH PabOTy B YCJIOBUAX PEAbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BUBATh KPEATUBHOE MBIIIJICHHE MTPU PEIICHUH KU3HEHHBIX IPOOIIEM.

ba3zoesvie uccnedosamennvckue oeiicmeusn:

— BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KJIIOUEBBIMU MOHATUSAMHA U METOJIaMU (PU3MUECKON
HayKHU;

— BJAJACTh HaBbIKAMU YYEOHO-UCCIEAOBATEIBCKON U MPOCKTHOM JESITEIIbHOCTH B
obnactu pU3MKHU; CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY METOJIOB PEIICHHUS
3a51a4 (pU3NIECKOro CoMep KaHus, IPUMEHECHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;

— BJIAJIETh BUJIAMH JICATEIHOCTH 1O MOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIPETALINH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3NIUYHBIX YUEOHBIX CUTYAIUAX, B TOM YHCIE MIPU CO3TaHUU
Y4eOHBIX TIPOEKTOB B 00JIaCTH (DU3HKH;

— BBISIBJIATh NMPUYUHHO-CIECJCTBEHHBIC CBSI3W M aKTyalU3UpPOBATh 3aJady, BBIIBUTaTh
TUNIOTE3y €€ pellieHus, HaXOIUTh apryMEHThI JJI JOKa3aTelIbCTBa CBOUX YTBEPXKIACHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,;

— aHAJIM3UPOBATh IOJYYEHHBIE B XOJI€ PEIICHHS 3aJaud pPe3yiIbTaThl, KPUTHUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

— CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1aUu B 00pa30BaTeNbHO 1eATEIHHOCTH, B
TOM YHCJIE TIPU U3YYCHUU (HU3UKU;

— JIaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

— YMETb MePEHOCUTH 3HaHUSI 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEAEATEIbHOCTH;

— YME€Tb UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTeil;

— BBIJIBUTaTh HOBBIE HJIEH, MpEAsiaraTh OPUTHHAIBHBIC MOAXOMABI U PEIICHUS; CTaBUTh
poOJIEeMBI U 3a7]a41, JTOMYCKAIOIIUE AIbTePHATUBHBIC PEIICHHUS.

Paboma c ungpopmanueii:

— BIIAJIeTh HaBBIKAMHM TMOJY4YeHHUS HHPOpMannu (PUIUUECKOTO COACPIKAHUS U3
HMCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH MOUCK, aHAIN3, CUCTEMATU3AIUI0 1
MHTEPIpETAINIO HHPOPMAIIMK Pa3INYHbIX BUJOB U (DOPM MpEICTaBICHHUS;

— OLIGHUBATh JIOCTOBEPHOCTHh NUH(POPMAIINH;

— HCTOJB30BaTh CPECTBA MHPOPMAIMOHHBIX W KOMMYHHUKAIITMOHHBIX TEXHOJOTHUH B
pElIeHNd KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHMU3AIMOHHBIX 3aJady C COOIIOJeHUEM
TpeOOBaHUN IPTrOHOMHKH, TEXHUKH OE30MaCHOCTH, TUTHEHBI, PECypCcOCOepeKeHns, MMPAaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE€30MaCHOCTH;

— CO37aBaTh TEKCThl (U3UYECKOTO COACPKAHUS B Pa3IWYHBIX (QopMarax ¢ y4ETOM
HazHaYeHUs HHGOPMAIIUU U 1[EIeBON ayAUTOPUHU, BEIOUpAst ONTUMAIBHYIO (OPMY TPEICTaBICHUS
Y BU3yaJIM3aIiu.

YHuBepcajibHble KOMMYHUMKATHBHbIE J1eiiCTBUS
Obwenue:



— OCYLIECTBIIATH OOILIEHHE Ha YPOKaxX (PM3UKH U BO BHEYPOUHOH IEATEIbHOCTH;

— Pacno3HaBATh NPEANOCHUIKH KOH(MIUKTHBIX CUTyallui U CMSATr4aTh KOHQUINKTHI,

— Pa3BEPHYTO M JIOTMYHO M3J1araTb CBOK TOYKY 3PEHUS C MCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB.

Coemecmuasn deamenpHOCHMb:

— MOHUMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOW M UHIAUBHIyaTIbHON paboTHI;

— BBIOMpATh TEMAaTHKY M METOJIbl COBMECTHBIX JI€HCTBUI ¢ yUETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEH KaKJI0T0 4ICHA KOJUIEKTUBA;

— IPUHUAMATh LEJIM COBMECTHOM IESITEIBbHOCTH, OPraHU30BBIBATh U KOOPAMHHPOBATh
JEUCTBHUA 10 €€ JOCTUKEHHUIO: COCTABJIATH IIIAH JEHCTBUN, pACIPEACIIATh POIU ¢ Y4ETOM MHEHUM
YYaCTHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON pabOThI;

— OIICHMBATh KAa4e€CTBO CBOETO BKJIAZA M KaX/JIOIO y4yaCTHHKAa KOMaHJbl B OOLIMI pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

— npeJlaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UICH C MO3ULIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKOM 3HAYUMOCTH;

— OCYIUECTBJIATH ITO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PAa3JIMYHBIX CUTYyalHUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKEHHE, OBITh HHUIIMATHBHBIM.

YHuBepcaibHble peryJsiTUBHbIE 1eliCTBUA

Camoopzanuzayusn:

— CaMOCTOSITETILHO OCYIIECTBISTH MO3HABATEIBHYIO IEATEIHLHOCTh B 00JacTH (DU3UKH U
ACTPOHOMUHU, BBISIBIISATH MPOOJIEMBI, CTaBUTh U (POPMYITHUPOBATH COOCTBEHHBIE 3a1a4H;

— CaMOCTOATEJIbHO COCTAaBJIATH IUIAH PEUICHUSI paCUETHBIX U KAUECTBEHHBIX 3a/a4, IU1aH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ yu€TOM HMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTECHUI;

— J1aBaTh OLICHKY HOBBIM CUTYAIIHUsIM;

— pacuIupsTh PAaMKU y4€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX TPEANOYTCHU;

— JlenaTh OCO3HaHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a peleHue;

— OIICHUBATh MPUOOPETEHHBIH OIBIT;

— CIMOCcOOCTBOBAaTh (DOPMHUPOBAHHUIO M TPOSIBICHUIO SPYAUIMH B obimactu (pus3mKw,
MTOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJbTYPHBIA YPOBEHbD.

Camokonmpons:

— JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JIEATEILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJbTATOB LIETSIM;

— BJaJETh HAaBBIKAMH TMO3HABATENbHON peIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNENUCTBUM U MBICIMTENIBHBIX MPOIECCOB, UX PE3YJIHTATOB M OCHOBAHUI; HCIOJIH30BATH MPUEMBI
pediekcuu s OLEHKH CUTYallud, BRIOOpa BEPHOTO PELICHHUS;

— YMETb OIEHHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATH PEIIEHHUS 110 UX CHIKEHUIO;

— MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX TIPHU aHAJIU3€E PE3yIbTATOB JACATEIHHOCTH.

Ilpunamue ceda u opyaux:
— MPUHUMATH ce0sl, TOHUMAasi CBOU HEJIOCTATKH U JOCTOMHCTBA;

— MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX TP aHAJIM3E PE3yIbTAaTOB JACATEIHHOCTH;
— MpU3HABaTh CBOE MPaBO U MPABO JPYTUX HA ONIMOKH.

HNPEAMETHBIE PE3VYJIBTATBI YYEBHOI'O IIPEJMETA «®U3UKA» (6a30Bblit
YPOBEHBb)

[Io yuebHomy mpenmvery "®uzuxa" (0a30BbIii ypoBeHb) TpeOOBaHUS K TPEAMETHBIM
pe3yiabTaTaM OCBOEHUS 0a30BOro Kypca (GU3UKHU JIOJIKHBI OTPaXkaTh:

1) chopMUpOBaHHOCTH TPEJCTABICHUI O POJIK U MecTe (PU3UKU U aCTPOHOMHUU B COBPEMEHHOM
Hay49HOW KapTHHE MHUpPa, O CHCTEeMOOOpaszymoImier ponu (U3UKA B PA3BUTHUH ECTECTBEHHBIX HAYK,



TEXHUKA U COBPEMEHHBIX TEXHOJIOTH, O BKIAJEC POCCHICKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU; TIOHUMaHUE (HU3HUECKOMN CYIIHOCTH HAOII0JaeMbIX SBICHUI MUKPOMHpA, MaKpOMHUpPa
U Merammpa; IOHMMaHHE POJIM aCTPOHOMMHU B MPAKTUUYECKOMN AEATEIbHOCTH YEJIOBEKA U JaJbHEUIIEM
HAyYHO-TEXHHUYECKOM pAa3BUTUH, posid (U3NKu B (HOPMHPOBAHHHM KPYrozopa M (QPyHKIHOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) chOpMHUPOBAHHOCTh YMEHUH pacro3HaBaTh PU3NUYECKHUE SBIICHUS (TPOIECCHI) U OOBICHSITH
X Ha OCHOBE M3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBIKCHHE,
CBOOOJHOE TaJICHUE TENl, JABWKCHHE M0 OKPYKHOCTH, MHEPIHS, B3aMMOJCHCTBHE Tel, KojeOaTeabHOoe
JBMDKEHUE, PE30HAHC, BOTHOBOE JBIDKeHHE; UM (dy3usi, OPOYHOBCKOE JBIKEHHE, CTPOCHHUE JKUIKOCTEH
U TBEpPIBIX TEJ, U3MECHEHHWE O0beMa Tell MpU HarpeBaHUM (OXJIAKICHHH), TEIJIOBOE pPaBHOBECHE,
UCTapeHne, KOHACHCAIHS, IUIABJICHUE, KPUCTAILTH3AIHS, KUTICHUE, BIaXKHOCTh BO3/yXa, CBS3b CpEIHEH
KHHETUYECKOW DHEPTHM TEIUIOBOTO JBMKCHHS MOJIGKYT C aOCONIIOTHON TeMIEepaTypol, MOBBIIICHUE
JaBIICHHSI Ta3a MPHU €ro HAarpeBaHUU B 3aKPBHITOM COCY/IC, CBS3b MEKIY MapaMeTpaMu COCTOSIHUS ra3a B
M30MpOLIeccax; JJIEKTPU3AMs TeJ, B3aMMOJACHCTBHE 3aps0B, HArpeBaHHE IPOBOJHUKA C TOKOM,
B3aMMOJICHCTBHE MAarHUTOB, MJICKTPOMArHUTHAS. WHIYKIIHS, JICHCTBHE MarHUTHOTO TOJISl HA MPOBOJIHUK
C TOKOM W JBIDKYIIUHCS 3apsiji, DJICKTPOMArHUTHBIC KOJICOAHUS ¥ BOJHBI, TPSIMOJHHEHHOE
pacrpoCcTpaHEHHE CBETa, OTPaKCHUE, IMpeJoMIICHHE, WHTephepeHus, Audpakius U MOISIpU3aIHs
CBeTa, JHcrepcus cBera; (OTOANEKTpHUECKUil A(PQEeKT, CBETOBOE aBICHHE, BO3HUKHOBCHHE
JMHEWYaTOro CIEeKTpa aToMa BOJOPO/Ia, €CTECTBCHHASI U HCKYCCTBEHHAs PaJIMOaKTHBHOCTb;

3) BiIageHWE  OCHOBONOJATAIOIMIMMUA  (U3NICCKUMHU  TOHATHUSMH W BEIMYMHAMH,
XapaKTepU3YIOIUMH  (U3MYECKHE TIPOIECChl  (CBA3aHHBIMH C  MEXAHHYECKUM  JIBHDKCHHUEM,
B3aMIMOJICHCTBUEM TEJl, MEXaHHUECKUMHU KOJICOAHUSMHU U BOJTHAMH, aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
BEIICCTBA, TCIUIOBBIMH IPOILIECCAMH; IJICKTPUUYECKHMM M MArHUTHBIM IOJISIMH, 3JIEKTPUYCCKUM TOKOM,
AJIEKTPOMArHUTHBIMHA KOJICOAHUSIMU W BOJTHAMH; ONTHYCCKUMH SIBJICHHSIMH; KBAaHTOBBIMH SIBIICHUSIMH,
CTPOCHMEM aroMa M aTOMHOrO sJpa, pPaJHMOAaKTHBHOCTBIO); BIIAJICHUC OCHOBOIIOJIAraOIMMH
ACTPOHOMUYCCKUMU TOHSTHSMH, ITO3BOJISIFOIIMMH XapaKTePU30BaTh IPOIECCHI, MPOUCXOJANINEC Ha
3Be3/[aX, B 3BE3JIHBIX CHUCTEMaX, B MEKTaJIAKTUYCCKON cpeje; ABMKCHHE HEOCCHBIX TEJI, JBOJIIOLIMIO
3Be3] 1 BeceneHnnoii;

4) BnajieHNe 3aKOHOMEPHOCTSIMU, 3aKOHAMH M TEOPUSIMU (3aKOH BceMUpHOro Tarotenus, I, 11 u
Il 3akonbl HpIOTOHA, 3aKOH COXpaHEHHsT MEXaHWYECKOM SHEpruM, 3aKOH COXpaHEHHs MMITyJIbCa,
NPUHLMIT  CYNEPHO3UIMH CWJI, NPHUHLUI PAaBHONPABHOCTH MHEPIHUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOEHHUs BEIIECTBA, Ta30BbIE 3aKOHBI, MEPBBIM 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAaHEHMs IEKTPUUYECKOro 3apsna, 3akoH Kynona, 3akoH Oma [uid yyacTka
1eny, 3akoH OMa /171 ITOJIHOM JIEKTPUUYECKOH 1enH, 3aKoH J[xoyis - JIeHna, 3aK0H 3J1IeKTpOMarHUTHON
UHAYKIMM, 3aKOH COXpPAHEHHs] SHEPIHM, 3aKOH MPSMOJMHEHHOro pachpOoCTpaHEHUs CBETa, 3aKOH
OTpaKEHHs CBETA, 3aKOH IPEIOMIIEHHS CBETA; 3aKOH COXPAHEHMsI DHEPIUH, 3aKOH COXpPaHEHMS
UMIIYJIbCa, 3aKOH COXPAHEHHUs DJIEKTPUYECKOro 3apsia, 3aKOH COXPaHEHUs MAaccoOBOrO 4HCIA,
noctynarel bopa, 3aKOH paJuMOAaKTUBHOIO pachaja); YBEPEHHOE HCIIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEN NpH aHanu3e (U3NUECKUX SBJICHUI U IPOLECCOB;

5) yMeHHMe yuYUTBHIBaTh TpaHMIBI TNPUMEHEHUS M3YYEHHBIX (U3NYECKUX MOJEIeH:
MaTepuajbHas TOYKa, WHEpPLUaJbHAas CHCTEMa OTCYETa, WJCAlIbHBbIM Tra3; MOJAENU CTPOEHUsl ra3os,
KHUJKOCTEH M TBEPABIX TEJ, TOYEHHBIN JJIEKTPUUECKUN 3apsij, AAepHas MOJENb aToMa, HYKJIOHHas
MOJI€JIb aTOMHOTO si/ipa NP pelIeHNH PU3NUYECKHUX 3a]a4;

6) BIaJeHHE OCHOBHBIMM METOJAMHM HAYYHOI'O TIO3HAHUS, MHCIIOJNb3yeMbIMH B (u3uKe:
MPOBOJIUTH MPSMbIE M KOCBEHHBIE M3MepeHHs (U3NUYECKUX BEIMYHMH, BHIOMpAs ONTUMAJbHBIA CIIOCOO
U3MEpPEHUs] W HCIONIb3YsS M3BECTHBIE METOAbl OIEHKU TMOTPEHIHOCTE W3MEpeHHM, NpOBOIUTH
UCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C UCIOJb30BaHUEM MPSIMbBIX H3MEpEHUil,
OOBSCHATH MOJYYEHHbIE PE3YIbTAThl, UCIONB3Yd (PU3HMUECKHE TEOpUH, 3aKOHBI U MOHATHUSA, U JeNaTh
BBIBO/IbI; COOJTIOIATh MpaBMiIa 0€30MacHOro Tpy/a Ipy MPOBEACHUHU UCCIEI0BaHUN B paMKax y4eOHOTro
JKCIIEPUMEHTa M  y4eOHO-UCCIIEJOBATEIbCKON  JESATeNIbHOCTH C  HCIHOJB30BaHHEM LHU(PPOBBIX



M3MEPUTENBHBIX YCTPOMCTB U J1a00OpaTopHOro 000pyaOBaHUs; COPMHUPOBAHHOCTH MPEICTABICHUN O
METOJIaX IOIY4ECHHs HayYHbIX aCTPOHOMHYECKHX 3HAHUM;

7) chOpMUPOBAHHOCTh YMEHHS peIIaTh pacueTHbIE 3a/layd C SBHO 3aJaHHON (U3NYECKOU
MO/IEIIBIO, UCTIONB3Ys (PM3NYECKHE 3aKOHBI U IPUHIIHUITBI; HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M BHIOWPATh
(bu3MYECKyI0 MOJIeNb, BBIACIATh (DU3MUECKHE BETUYUHBI U POPMYJIbl, HEOOXOUMBIE ISl €€ PEIleHUs,
MIPOBOANTH PACYCTHl U OIICHUBATH PEaTbHOCTh MOJIYICHHOTO 3HAYCHUS (PU3MUECKON BEIMYMHBI, PEIIaTh
KaueCTBEHHbBIE 3a/la4yM, BHICTpaUBas JIOTMUECKU HETPOTUBOPEUMBYIO LIEMIOUKY PACCYXACHUN C OMOpOii
Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKHUE SIBICHUS;

8) chopMHpPOBAaHHOCTh YMEHHsI MPUMEHSATH MOJYYCHHbIE 3HAHWS AJI1 OOBSICHEHHUS YCIOBUUN
NpOTeKaHus (PU3MUECKUX SIBICHUH B TpPUPOAEC M IS NPUHATHS NPAKTUYECKUX pELICHUH B
MOBCEIHEBHOM KM3HM JUIsl obecrieueHus: 0e30MacHOCTH MpH oOparieHuu ¢ ObITOBBIMH MpUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMSI 3J0POBbsI U COOJIIOIEHUSI HOPM DKOJIOTHYECKOTO MTOBEIECHUS
B OKpYXarollel cpene; MOHMMaHue He0OXOIUMOCTH MPUMEHEHHUS JOCTHKEHUH (PU3UKU M TEXHOJIOTUI
U1 pallMOHaIbHOI'O IPUPOIOTIOIb30BAHUS;

9) chopmMupoBaHHOCTH COOCTBEHHOW IMO3WIUHU M0 OTHOMICHUIO K (PU3UYECKOW WMH(DOpMALINU,
MOJy4aeMOi M3 pPa3HbIX UCTOYHHUKOB, YMCHHH HCIOJb30BaTh HU(PPOBBIC TEXHOJIOTUHM JIJIS TTOUCKA,
CTPYKTYPUPOBAHUS, WHTEPIIPETAIIMHA U TIPEICTABICHHUS YIeOHON M HAYYHO-TIOMYJISIPHOW WH(OPMAIIHH;
pa3BUTHE YMEHUI KPUTHUECKOTO aHAIIM3a TIOJy4aeMoil HH(POPMAIIUH;

10) oBnasgeHyne yMeHUsIMU pabOTaTh B IPYIIIE C BBINOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh PabOTy TPYyMINbl, PALUOHAIBHO pACHpPEAesaTh MAEATENbHOCTh B HECTAHAAPTHBIX
CUTyalusiX, aJeKBATHO OLEHUBAaTh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB TPYIIBI B pELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

11) oBnageHue (cHOpMUPOBAHHOCTHh TMIPEACTABJICHHUI) NpaBUIaMHU 3alUCH  (PU3UUECKHX
dbopmyn penbedHO-TOUCHHON cucTembl oOo3HadeHwit JI. Bpaims (st crmensix W C1abOBUISIINX
o0yuaromuxcs).

INPEJIMETHBIE PE3YJIBTATDBI

10 knacc
B mporiecce u3yuenus kypca ¢pusznku 6a3oBoro ypoBHs B 10 ki1acce yueHUK HAyYUTCS:

— JIEMOHCTPUPOBATh Ha TMpUMEpax poib U MecTo ¢GU3UMKU B (POPMUPOBAHUU
COBPEMEHHON HAyYHOM KapTHUHBI MHUpA, B Pa3BUTHUM COBPEMEHHOM TEXHHKUM W TEXHOJOTUH, B
MPAKTUYECKOU JIEATETLHOCTH JIIOICH;

— YYMUTBHIBATh TPAHUIBI IPUMEHEHHS U3yYEHHBIX (PU3MYECKHX MOJEJei: MaTepuanbHas
TOYKa, MHEpLUalbHas cHcTeMa OTcuéra, abCONIIOTHO TBEPAOE TENO, WACANBHBIM Tra3; MOJENH
CTPOEHHUSI Ta30B, XKUAKOCTEH M TBEPIABIX TEJN, TOUYEUHBIM SJIEKTPUUECKHM 3apsii MpU pPELICHUU
¢bu3nyecKux 3aaay;

— pacrno3HaBath (hu3nuecKue SBICHUs (IPOIECChl) U OOBIACHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIAPHO-KUHETUUECKOW TEOPUU CTPOEHHUs BEUIECTBA M AJIEKTPOJIMHAMHUKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOJHOE TaJeHuE Te,
JBIDKEHUE TIO OKPY>KHOCTH, WHEPITUS, B3auMojieicTBUe Ten; nuddy3us, OpOyHOBCKOE JTBUKEHUE,
CTpOCHHE XHUAKOCTEH M TBEPIABIX Tell, U3MEHeHHe 00bEMa Tel MPHU HarpeBaHUU (OXJIAXICHUN),
TEIUIOBOE paBHOBECHE, HCIapeHue, KOHACHCAllus, IUIaBJICHHE, KPUCTAUIM3AlUs, KUIIECHHE,
BJIQKHOCTh BO3/yXa, MOBBIIICHUE JIaBJICHUs ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBS3b
MEXIy IapaMeTpaMu COCTOSIHHMSI ra3a B H30IpoLieccax; AJIEKTpU3alus Tes, B3auMOJEWUCTBHE
3apsJ10B, JIEKTPUUYECKAs] MPOBOJIUMOCTD, TEIIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE JAEHCTBUSA
TOKa;

— OINKCBHIBAaTh MEXaHWYECKOE JBUKCHHE, WCIONb3ysd (U3UYEeCKHe BEIUYUHBI:
KOOpJUHaTa, MyTh, MEepeMelIeHNne, CKOPOCTb, YCKOpEHHE, Macca Teja, Cuja, UMIYJbC Tena,
KHHETUYEeCKash DSHEeprus, TMOTEHIMallbHAs DJHEPrus, MexaHudeckas paboTa, MexXaHHYecKas



MOIITHOCTh; TPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICT MCIIOIB3YEMBIX BEITUYMH,
uX 0003HAUEHUS U €AUHULIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUHHY
C IpYTMMH BEJIMYMHAMU;

— ONUCHIBAaTh M3YyUYCHHbIE TEIJIOBBIE CBOWCTBA TEJl U TEIUIOBBIEC SIBICHUS, HCIIOJIb3Ys
¢usnveckue BEIMYMHBL: JaBICHHE ra3a, TEMIEepaTypa, CpeaHsas KHHETHYecKas SHEeprus
XA0THUYECKOT0 JIBUKEHUS MOJIEKYJ, CpEIHEKBAaJpaTU4HAsi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TETUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(pQUIHEHT MOJE3HOTO IEHCTBUS TEIUIOBOTO
JBUraTelsl; IpU ONUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MYECKUNA CMBICI UCHOJIb3YEMBIX BEJIWYMH,
uX 0003HAUCHUS U €AUHUIIBI, HAXOIUTH ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHUUHY
C IpyTMMHU BEJIMYMHAM;

— ONMCBIBATh U3YUYEHHBIE IEKTPUUYECKUE CBOKCTBA BEIIECTBA, JIEKTPUUECKUE SBJICHUS
(mpouecchl) M BJIEKTPUYECKYIO IPOBOAMMOCTh pa3IMYHBIX Cpell, HUCHOJb3ysd (u3nueckue
BEJIMYMHBI: DJIEKTPUYECKUI 3apsijl, JJIEKTPUUECKOE II0JI€, HANpsHKEHHOCTh OIS, IMOTEHIMAI,
Pa3sHOCTh MOTEHIIMAIOB, CUJIAa TOKA, JIEKTPUUYECKOE HAMPSKEHUE, JICKTPUIECKOE COIIPOTHBIICHUE,
O/1C, pabota TOKa; mpU ONMUCAHUU NPABUWIBHO TPAKTOBATH (PU3MUECKUIA CMBICI HCIOIb3YEeMBIX
BEIMYMH, HUX OOO3HAYEHUS U €IUHULBI; YKa3blBaTh (OPMYIbI, CBS3BIBAIOLIME JaHHYIO
(GU3NUECKYIO BETMYMHY C IPYTHMHU BEIIMYMHAMUY;

— aHaJIM3UPOBATh (PU3UUECKUE MPOLECCHl U ABJICHUS, UCIIOb3Ys (PU3NYECKHE 3aKOHbBI U
NpUHLUMIIBL: 3aKOoH BcemupHoro Ttsrotenus, |, Il u |1l 3akonsr HploToHa, 3akoH coxpaHeHus
MEXaHUYECKON IHEepruu, 3aKOH COXPAHEHHs HMITyJbCa, IPUHIUI CYNEPIO3ULUN CUJI, TIPUHIIUIL
paBHOINpPABUS MHEPLHMAIBHBIX CHUCTEM OTCUETA; MOJIEKYJISIPHO-KHHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CpEJHEM KHHETHMYECKOW H3HEPTrUU TEIUIOBOIO JIBUXKEHMS
MOJIEKYJ1 C aOCOJIIOTHOM TeMIepaTypoil, NEpBbI 3aKOH TEPMOAMHAMUKH; 3aKOH COXPaHEHUS
JIEKTPUUYECKOro 3apsna, 3akoH Kynona, 3akoH Owa, 3aKOHBI IOCIEI0BaTE€IbHOIO U
NapajuleIbHOTO COEIMHEHUSl IPOBOJHUKOB, 3akoH JDxoymns—IJIeHuna; mpu 3TOM pasiauyarh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBbIPa)KEHHE U YCIOBUS (TpaHULIb,
00J1acTH) TPUMEHUMOCTH;

— OOBSACHATH OCHOBHbIE NPUHIMIIBI JCUCTBUS MallMH, NPUOOPOB MU TEXHUYECKHUX
YCTPOWCTB; pa3inyaTh YCIOBHS UX O€30MaCHOT0 MCIIOIb30BAaHMS B TOBCEHEBHOM JKU3HU;

— BBINOJHATh SKCIIEPUMEHTHI MO0 MCCIIEOBAHUIO (PU3MUYECKUX SBJICHUNA U MPOLECCOB C
HCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUI: TPHU 3TOM (GOPMYIUPOBATH MpoOIeMy/3agauy
U TUIOTE3y y4eOHOTO SKCIIepUMEHTa; COOMpPaTh YCTAaHOBKY W3 MPEUIOKEHHOIO 00OpYIOBaHUS;
MIPOBOJIUTH OTBIT U ()OPMYITHPOBATH BHIBOBI;

— OCYILECTBJIATh NPSMbIE€ U KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIUYMH; IPU ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHs M HCIOJIb30BaTh HW3BECTHBIE METOJBI OIEHKU
MIOIPELIHOCTEN U3MEPEHUN;

— HCCIIE0BaTh 3aBUCUMOCTU MEXIy (DU3MUYECKMMM BEIUYMHAMU C HCIOJIb30BAaHUEM
OpSMBIX HW3MEPEHUH: TpU ITOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHPOBAaTh pE3yJIbTaThl
MIOJTYYEHHOM 3aBUCUMOCTH (DM3NYECKUX BEIMYUH B BHJE TAOIHIl M TPApHUKOB, J1EIaTh BHIBOJIBI 110
pe3yabTaTaM MCCIEeJOBAHNUS;

— co0mroaTh mpaBuiia 6€30MacHOro TpyjJa MpH MPOBEIEHUU HCCIEN0BaHUN B paMmKax
y4eOHOT0  3KCIEpUMEHTa, Y4eOHO-MCCIENOBATENbCKOM M NPOEKTHOM  JESATETbHOCTH C
HCIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PYAOBAHMUS;

— pemaTh pacuy€THbIE 3aJaud C SBHO 3aJJaHHOM (U3UYECKOM MOJENbI0, HCIOJIb3YS
¢u3nyecKkre 3aKOHbl U NMPUHIUIIBL, HA OCHOBE aHAJIM3a YCJOBHS 3aJaud BBIOMPATH (PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIWYMHBI U (HOPMYJbl, HEOOXOIUMBIE sl €€ pelIeHHMS,
MIPOBOJIUTH PACUYETHI M OIIEHUBATh PEATbHOCTH IMOyY€HHOTO 3HAUYEHUS (PH3HMUECKON BEITMYHMHEI;

— pemiath Ka4yeCTBEHHbBIE 33/1a4M: BHICTPAUBATh JJOTMUYECKH HEPOTUBOPEUUBYIO IIETIOUKY
pPacCyXJIEHHI ¢ ONTOPOi HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

— UCMOJb30BaTh TPU pEIIEHUH Y4YEOHBIX 3a7ad COBpPEMEHHbIe HH(OpMaIMOHHBIE
TEXHOJIOTUH JUIS TIOWCKA, CTPYKTYPHPOBAaHWS, WHTEPIPETAIMH W TPEICTABICHHUS Y4eOHOH H



HAYYHO-TIOMYJIIPHOM HMH(OpPMAIMK, TOJMYYEHHOW W3 pPa3IMYHBIX HCTOYHUKOB;, KPUTHYECKH
aHAJIM3UPOBATh MOJyYaeMyro HH(OpMaLINIO;

— TMPUBOAWUTH MPHUMEPHI BKJIAJa POCCUUCKHX U 3apyOSKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTUE TEXHUKH H
TEXHOJIOTHIA;

— HCIOJb30BaTh TEOPETUYECKUE 3HAaHUSA MO (U3UKE B MOBCEIHEBHON >KM3HHM IS
obecrieyeHrs: 6€30MaCHOCTH NPU OOpaIIeHUuH ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOUCTBAMH, JJIS
COXPAHEHHUS 3/I0POBbS U COOJIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH cpene;

— paboTarh B TPyMINE C BHINOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX POJIEH, IUIAHUPOBATH
paboTy TpyMmIbl, palMOHAIbHO pACHpEeNesaTh OO0S3aHHOCTH M IUIAHUPOBATh JEATEIBHOCTH B
HECTAaHIAPTHBIX CHUTYAIUsX, aJ[EKBATHO OIICHMBATH BKJIAQJ KAXJIOTO W3 YYaCTHHUKOB TPYIIH B
pelieHrne paccMaTpuBaeMon POOIIEMBI.

11 kaacc

B mpouecce u3yuenus kypca ¢puszuku 6a3oBoro ypoBHs B 11 kinacce yueHUK HAyqUTCS:

— JIEMOHCTPHpOBaTh Ha TpUMEpax poOidb HU MecTo (U3MKH B (HOPMUPOBAHHUH
COBPEMEHHOM Hay4yHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJIOTUH, B
MIPAKTUIECKON JACSITEILHOCTH JTFOICH, IIEJIOCTHOCTh ¥ €IMHCTBO (PH3UUIECKON KapTUHBI MUPA;

— YUUTHIBaTh TPAHUIIBI TPUMEHEHUS H3YyYEHHBIX (PU3UYECKHX MOJENCH: TOYEeUHBIN
ANEKTPUUYCCKUH 3apsil, Tyd CBETa, TOUCUHBIM HCTOYHUK CBETA, SJICPHAS MOCIh aTOMA, HYKJIOHHAs
MOJIeTIb aTOMHOTO siJipa NP pelIeHUH PU3NIECKUX 33/]1aY;

— pacro3HaBaTh (hU3MYECKUE SBICHUS (IIPOIECCHI) M OOBICHATH UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH W KBAaHTOBOW (M3WMKU: B3aUMOACHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIWSI, JCWCTBUE MArHUTHOTO TIONST HA MPOBOJHUK C TOKOM W JABMKYIIHICS 3apsj,
ANIEKTPOMArHUTHBIE KOJICOAHMs W BOJHBI, MPSIMOJIUHEIHOE pacHpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnusa, audpakmus €W - TONSpH3AUsS  CBETa, JHCICPCHS CBETa;
dhotoanekrpuuecknii 3pdext (hoTodddekT), cBeToBOe AaBICHUE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aTOMa BOAOPO/Ia, €CTECTBEHHAs! M UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

— ONUCHIBATh U3YYCHHbIE CBOMCTBA BEIIECTBA (IJEKTPHUUECKHUE, MATHUTHBIE, ONITHYECKHE
M 3JICKTPOMArHUTHBIE SIBIICHUS (ITPOLIECCHI), UCIIOJIB3YsT (PU3MUYECKUE BEIMIMHBI: JICKTPHUCCKUN
3apsil, Ccuila TOKa, DJEKTPUYECKOe HAMpsDKeHUE, JJIEKTPUYECKOe COMPOTHBICHHE, Pa3HOCTh
notenimanos, DJIC, paboTa Toka, HHAYKIIMS MarHUTHOTO TOJs, cwia Ammepa, cuia JlopeHiia,
WHIYKTUBHOCTh KAaTYIIKH, SHEPTUs SJIEKTPUYECKOr0 M MAarHUTHOTO TOJEH, MEepuoa M 4acToTa
KojeOaHuil B KojebaTeIbHOM KOHType, 3apsii M CHila TOKa B Mpolecce TIapMOHHMYECKHX
ANEKTPOMArHUTHBIX KoeOaHuH, POKYCHOE pacCTOSHUE U ONTUYECKAs CHJIA JIMH3BI, IPU OMKUCAHUU
MPaBWIBHO TPAKTOBATh (U3MUYECKUN CMBICI WCIOJIB3YeMBIX BEIMYMH, WX OOO3HAYCHHS U
€IMHUIIBI; YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYI0 BEIMYHUHY C JIPYTUMU
BEJTMYUHAMHU;

— OMKCHIBATh M3yYEHHBbIC KBAHTOBBIC SIBJICHHS U TPOIECCHI, UCIONB3Yys (U3MUECKUE
BEJIMYHHBI: CKOPOCTh JJIGKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M YacCTOTa CBETA, DHEPIHS W
UMIynsc GOTOHA, IEPUOJT TTOTypaciaia, YHEPT sl CBSI3U aTOMHBIX s/Iep; MPH OMMCAHUH MPABUIHHO
TPaKTOBaTh (U3WYCCKUN CMBICT HWCIIONB3YEMbIX BEJIIMYUH, WX OOO3HAYCHHUS W CIUHUIIBL
yKa3bIBaTh (JOPMYIIBI, CBS3BIBAIOIIUE NAaHHYIO (PU3UYECKYI0 BETUYHMHY C JPYTMMU BEIHMYHMHAMH,
BBIYHCIIATH 3HAYCHHUE (DU3HUSCKON BEIIMYNHBL;

— aHANM3HUPOBaTh (PU3MUECKHE TMPOIECCHl U SBICHUS, UCTONB3YS (PHU3NYECKUE 3aKOHBI U
MPUHIIMITBL: 3aKOH 3JIEKTPOMAarHUTHOHW WHAYKIIUW, 3aKOH TNPSIMOJIMHEHHOTO pacipOCTpaHEHUS
CBETa, 3aKOHBI OTPAKCHHs CBETA, 3aKOHBI MPEIOMIICHUS CBETa; YpaBHEHHE OWHINTEWHA s
dboToddderTa, 3aKOH COXpaHEHHUS SHEPTUM, 3aKOH COXPAHEHHUs HMITYJIbCA, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsifia, 3aKOH COXpPaHEHHs] MacCOBOTO 4YHCNA, TMOCTynaTel bopa, 3akoH
PaZAMOaKTUBHOIO pacnaja; MpUd O3TOM pa3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKEHHUE U yCIOBHS (TpaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

— ONpEeIIATh HAIIPaBJICHUE BEKTOPA WHAYKIIMH MarHUTHOTO TIOJIST TPOBOIHUKA C TOKOM,
cwiibl Ammiepa u cuisl JlopeHiia;



— CTPOUTh ¥ ONHUCHIBATh H300paXEHHUE, CO3/1aBaEMOE IUIOCKHM 3€pKaloM, TOHKOH
JIMH30M;

— BBIIOJHATH SKCIIEPUMEHTHI IO MCCIEOBAHUIO (PU3MYECKHX SBJICHUN U TPOLIECCOB C
HCIIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHUI: IIPU 3TOM (POpMyIUpOBaTh MpodieMy/3anaqy
U TUIOTE3y Y4eOHOTO SKCIIEpUMEHTa; COOMpPaTh YCTAaHOBKY W3 MPEUIOKEHHOTO 00OpYIOBaHUS;
IIPOBOJIUTH ONBIT U (POPMYJIUPOBATH BHIBOABI;

— OCYILECTBJIATh NPSMbIE U KOCBEHHbIE M3MEPEHHS (DU3MUYECKHX BEIWYHH; MPH 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHs M HCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
IIOIPELIHOCTEN U3MEPEHU;

— HCCIIENOBaTh 3aBUCUMOCTH (DU3MUYECKMX BEJIMYMH C HUCIOJIb30BAHUEM HPAMBIX
WU3MEPEHUI: MpHU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBATH pe3yJbTAaThl MOITY4YEHHOU
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BUJE TaOIUL U rpadUKOB, JeIaTh BbIBOJABI IO pe3yjbTaTaM
HCCIIEIOBaHMS;

— co0roAaTh npaBuiia 0€30I1aCHOTO TPyJAa MpH IMPOBEAECHUHU UCCIENOBAaHUNA B paMKax
y4eOHOTO  JKCIEpUMEHTa, Y4eOHO-MCCIIEOBATENbCKONH M MPOEKTHOW  JESATEIBHOCTH €
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aO0OpaTOpHOro 000pyJOBAHNUS;

— pemaTh pacuyETHBIC 3aJaud C SBHO 3aJaHHOW (U3UYECKON MOIENBIO, HCIIONIb3YS
¢u3nyeckre 3aKOHbI U MPUHLMUIIBL;, HA OCHOBE aHalM3a YCIOBMA 3a/laud BBIOMpATh (PU3UUECKYIO
MOJIENIb, BBIACIATh (U3NUYECKUE BEIWYMHBI W (HOPMYJbI, HEOOXOIUMBIE IJsi €€ pelIeHHS,
IIPOBOJIUTH PAcU€Thl U OLIEHUBATh PEAIbHOCTh IOJIyY€HHOIO 3HaUeHUs (PU3HMUECKON BEIUYHHBI;

— pelaTh KaYeCTBEHHbIE 3a/]au: BHICTPAUBATh JIOTMUECKHU HEIPOTUBOPEUUBYIO LIETIOUKY
paccyXJeHU ¢ ONIOPOii Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SABICHUS;

— WCNOJB30BaTh TPU pEIICHUH YYEOHBIX 3a7ad COBPEMEHHbIE HH(OpPMaIMOHHBIC
TEXHOJIOTUM [yl IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpETAlMH U IpEACTaBlICHUs y4eOHOH u
HAYYHO-TIOMYJIIPHOW MH(OpPMALUK, TOJYYeHHOH U3 pPAa3IUYHBIX HMCTOYHHUKOB; KPHUTUYECKH
aHaAJIM3UPOBATh [10JIy4aeMyto HH(POPMALUIO;

— OOBSICHATh TPUHIMITEI JCWCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pas3nuyarh yciaoBUs UX O€30I1aCHOTO MCIIOJIb30BaHMs B IOBCEHEBHOM KU3HY,

— TPHUBOAMTH NPUMEPHI BKIIAJAa POCCHUCKUX M 3apyOeXHBIX Y4YEHBIX-(DU3HKOB B
pa3BUTHE HayKd, B OOBSICHEHHE INPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

— HCHOJb30BAaTh TEOPETUYECKHUE 3HAHUS MO (U3UKE B MOBCEAHEBHOM JKU3HU IS
oOecrnieuyeHns 6€30MaCHOCTH MPH OOpallleHUH ¢ MpUOopaMu U TEXHUYECKUMHU YCTPOHCTBAMHU, JUIS
COXpPaHEHMs 3JI0POBbsI U COOIIOZCHUSI HOPM SKOJIOTHYECKOTO MOBEIEHUS B OKPYXKAIOLIEH cpefe;

— paboTaTh B TpYIIIE C BHIIOJHEHUEM Pa3IMYHbIX COLMAIbHBIX POJIEH, IUIaHUPOBaTh PadoTy
IPYIIBI, PALMOHATIBHO pPACHpeAessaTh 00S3aHHOCTH U IUIAHHPOBAThH JESTENbHOCTh B HECTaHIAPTHBIX
CUTyalusiX, aJeKBaTHO OIEHUBATh BKJaJ KaXIOrO0 M3 YYACTHUKOB TIpYyNNbl B peElIEHUE
paccMaTpuBaeMoit npoOIeMBI.



TEMATHYECKOE IVTAHUPOBAHME 10 KJIACC

Ne HaumenoBanue KouunyecTBo Buabl gesiteJibHOCTH Monyab DJIeKTPOHHbIE
n/nm | pa3aesioB U TeM 4acoB Bocnurarea | (uudposbie)
NPOrpamMMbl BCer | KOH | mpa bHOH o0pa3oBaTe/ibH
0 TPO | KTH NPOrpamMMbl | bie pecypchbl
JbH | YecK «IkoabHBI
ple | ue i ypox»
pa6é | pa6o
OTbI | Thl
Pasznen 1. dusuka u MeTOAbI HAYYHOI0 NO3HAHUSA
1.1. | ®usuka u meroabl 2 N3ydyeHne Hay4yHbIX (AIMIUPUYECKUX U TEOPETUUYECKUX) METOOB bubnmnoreka
Hay4HOI'O IMO3HAHUs MO3HAHUS  OKpyxkaromero  mupa.  OOCyXKIeHHe  TpaHUI] HOK
HNPUMEHUMOCTH (pU3NIECKUX 3aKOHOB M Teopuil. Paborta B rpymme https://m.edsoo.ru
M0 MOATOTOBKE KOPOTKUX COOOIICHHWH O POJIM U MeCTe (PU3UKH B [ff0c32e2
HayKe€ M B IIPAKTUYECKOM IEATEIbHOCTH JIOAEeH. JleMOoHcTpanus
AQHAJIOTOBBIX W IU(PPOBBIX  H3MEPHUTENBHBIX  MPHUOOPOB,
KOMIIBIOTEPHBIX 1aTYMKOB. OCBOEHUE OCHOBHBIX MPUEMOB pabOThI
¢ upoBoit 1aboparopueii mo pusuke.
Hroro o pazneny 2
Pa3nen 2. Mexanuka
2.1 Kunemaruka 5 4 [IpoBenenne  skcmepuMeHTa:  u3ydeHHe  HepaBHoMmepHoro | [Tpoektopus | bubnuortexa
JBIKEHUSI C LEJIbI0 OINPEAENEHUS MIHOBEHHOW CKOPOCTH; HOK
WCCIIEIOBAHUE COOTHOUIEHUS MEXKAY MYTSIMH, TPONICHHBIMU https://m.edsoo.ru
TEJIOM 32 IOCJEI0BATENbHbIE PaBHbIE IPOMEKYTKHA BPEMEHH MpPU [ff0c3508
PAaBHOYCKOPEHHOM JBMKEHUM C HAYAJIBHOM CKOPOCTBIO, PABHOM bubnuorexa
HYJIIO; MW3Y4YEHUE JBWKEHUS 1IapUKa B BSI3KOW JKHUIKOCTH; HOK
U3ydCHUE JIBIKCHUS Tela, OpOMICHHOTO TOPHU30HTAJIBHO. 2}:853/4 r;.edsoo.ru
c372e

OOBbsICHEHHE OCHOBHBIX TPUHIUIIOB JEUCTBUS TEXHHUYECKHUX
YCTPOMCTB, TaKWX KakK: CHOUIOMETp, IIEMHbIE H PEMEHHBIC
nepesavyy ABMXKCHUS, U YCIOBUHM UX 0€30MacHOTO HCIOJIh30BaHUS
B TIOBCEIHEBHOW >KW3HU. PemieHue pacuy€THBIX 3a1ad C SBHO
3aJJaHHOW (DU3MUECKON MOJENbI0 C HCIOJIb30BAaHHEM OCHOBHBIX
dopmyn kuHematuku. IloctpoeHne u aHamu3 TrpaduUKoOB
3aBUCUMOCTEN KUHEMATUYECKHUX BEJIIMYMH OT BPEMEHH MJid



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e

PaBHOMEPHOTO U PABHOYCKOPEHHOIO IPSIMOJIMHENHOIO
nBkeHus. Pacno3HaBanue (U3MYECKHX SBICHHH B Y4eOHBIX
ONmbITaX W OKPYXAIOWEH  JKU3HU:  PAaBHOMEPHOE U
PaBHOYCKOPEHHOE  NPSAMOJIMHEWHOE JBWXXCHHE, CBOOOJHOE
NaJcHue  Tell, [JBIKEHUE 10  OKpyxkHocTu.  Onucanue
MEXaHUYECKOTO JBIDKEHHS C HCIOJBb30BaHUEM (DU3MUECKUX
BEIMYMH:  KOOpAMHATa, IIyTh, IIEPEMELICHHE, CKOPOCTb,
yckopenue. Pabota B rpynmax npu 1iaHUpOBaHUU, IPOBEICHUH U
MHTEPIIPETALUN pe3yJIbTaToB OIIBITOB u aHaJIn3e
JIOTIOJTHUTEIIbHBIX MCTOYHUKOB HH(OpMaLIUK IO TeMe

2.2

JnHamMuka

CpaBHeHue Macc  B3auMOJCHCTByromux  Ten.  M3ydeHue
3aBHCHUMOCTH CHJIBl YIIPYTOCTH OT Jie(hopMallii; CPaBHEHHUE CHUII
TpeHHs] TOKOsA, KaueHuss U  CcKoubxkeHus. OObsicHeHue
HeBecoMocTH.  [IpoBeneHme  SKCIIEpUMEHTAa:  MCCIIEIOBAaHUE
3aBUCUMOCTH CHJI YOPYIOCTH, BO3HUKAIOIIMX B IMPYXKUHE U
pe3nHOBOM oOOpasie, OT uX JehopMaIvy; H3y4eHHUE JBIIKCHUS
Opycka 1O HaKJIOHHOW TIIJIOCKOCTH; WCCIEAOBaHUE YCIOBHIA
paBHOBECHsT TBEPAOrO TEla, MMEIOLEro OCh  BpPAILCHHUS.
OO0BsicHeHHe 0COOEHHOCTEH PaBHOMEPHOI'O U PABHOYCKOPEHHOIO
IPSIMOJIMHEMHOTO  JABM)KEHHUS, CBOOOJHOTO  MaJeHus  Tedl,
JBUKEHHUSI 110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB HpIOTOHA, 3aKoHa
BCEMHUpPHOTO TsATOTeHUs. OOBSICHEHWE OCHOBHBIX TPUHIIMIIOB
JEUCTBUS TOJUIMIHUKOB M UX MPAKTHUYECKOTO IPUMEHEHHS.
OObsicHeHHE JBWKEHHUSI HMCKYCCTBEHHBIX CIYTHHUKOB. PemieHue
pacy€THBIX 3aJady C SIBHO 3aJaHHON (HU3MUECKOH MOJENbI0 C
HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (QOpMyJd JAMHAMUKH.
Pacno3naBanue ¢u3nyeckux SBIEHUH B Yy4YEOHBIX OMNBITAX U
OKpYKalolleW >KU3HU: HWHEPLHS, B3aUMOACHCTBHE TeNl. AHaIU3
($U3MUeCKUX MPOIIECCOB U SBJICHUN C MCIIOJIb30BAaHUEM 3aKOHOB U
MPUHIMIIOB: 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3axonHBI
HeroToHa, MPUHIUII CyNepno3uuu cul, MPUHIUIT
PaBHONPABHOCTH MHEPLMAIBHBIX CUCTEM OTCUETA

IIpoextopus

Bubianoreka
IHOK
https://m.edsoo.ru
[ff0c3be8

Bubianoreka
IHOK
https://m.edsoo.ru
[ff0c3el8
bubnuoreka
HOK
https://m.edsoo.ru
[ff0c41a6
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2.3

3aKOHBI COXpPAaHCHHA B
MECXAaHUKC

[TpoBeneHue 3KcrepUMEHTAa: M3y4eHHE aOCOJIIOTHO HEYNpYroro
yaapa € IIOMOLIbIO JBYX OJMHAKOBBIX HUTSHBIX MAasiTHUKOB;
UCCJICIOBAaHUE CBSI3U pabOThI CHIIBI C U3MEHEHUEM MEXaHUYeCKOH
JHEPIUM Tela Ha IPUMEPE PACTSHKEHUS PE3UHOBOIO JKIyTa.
Onenka aOCOMIOTHBIX M OTHOCHUTENBHBIX  MOTPELIHOCTEH
u3MepeHuil pusnueckux BenuuuH. Pemenue pacu€THBIX 3amay ¢
SABHO 3aJaHHON (U3MYEeCKOHl MOJENbI0 C HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB M (hOpMyJI TUHAMHUKH U 3aKOHOB COXPaHECHHS.
Penienne kaueCTBEHHBIX 3aJa4 ¢ OIIOPOM HA U3YYEHHBIE B pa3Jieie
«MexaHuKa» 3aKOHBI, 3aKOHOMEPHOCTH M (DpU3HYECKHE SBICHUS.
Onucanue MEXaHWYECKOTO JIBJKEHUS C  HMCIOJIb30BAaHUEM
(Gu3NYECKUX BEIMYMH: HUMIIYJIbC Tejla, KUHETHYECKas 3HEprus,
HNOTEHIMAJbHAs PHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
MOITHOCTh. AHanu3 (HUINYECKUX MPOIECCOB U SBICHUH C
WCIIOJIb30BAaHUEM 3aKOHA COXPAHEHMsSI MEXAHWYECKOW HHEpPruu,
3aKOHa CcoxpaHeHusi ummynbca. OOBSICHEHHE  OCHOBHBIX
IPUHLMIIOB  JEWCTBHA M INPAKTHYECKOTO  IPUMEHEHUS
TEXHUYECKUX  YCTPOWMCTB, TakKMX Kak: BOJOMET, KOIEp,
OpyXUHHBIA mHcToneT. OObsICHEHNE TBUKEHUS pakeT ¢ ONOpou
Ha M3y4yeHHble (U3MYECKHE BEIMYMHBI U 3aKOHBl MEXaHHKHU.
Vcnonb3oBaHue MpU NOATOTOBKE COOOIIEHUH O HpPUMEHEHHH
3aKOHOB MEXaHUKHU COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUI
JUIS IIOMUCKA, CTPYKTYpUPOBaHUs, MHTEPIIPETALINY U
IpeJCTaBlIeHUs] NHPOPMAUU, KPUTHUECKUN aHaIU3 MOJIydaeMoil
uHpopmanuu IIpoBeeHre KOCBEHHBIX U3MEPEHU, UCCIIe1I0BaHUN
3aBHUCUMOCTEH (DU3MUECKUX BEIWYHMH, MPOBEpKa MPENI0KEHHBIX
TUIIOTE3

BbubGnuoreka
1HOK
https://m.edsoo.ru
[ff0c461a
Bubnuoreka
HOK
https://m.edsoo.ru
[ff0c478c

Hroro no pazneny

18

1

Pazne

J 3. MoJiekyasipHasi pu3HKa U
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OCHOBBI
MOJIEKYJISIPHO-
KHMHETUYECKOM
TEOpPHUH
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[TpoBeneHue HSKCIEpUMEHTa: OINpPENEIeHUe Macchl BO3/lyXa B
KJIJACCHOM KOMHATe Ha OCHOBE H3MEpeHUN 0O0bEMa KOMHATHI,
JABJICHUsT M TEMIIEpaTypbl BO3AyXa B HEH; MHCCIEI0BAaHUE
3aBHCHUMOCTH MEXJy IapaMeTpaMu COCTOSHUSI Pa3pe’KeHHOTro
raza. OmeHka aOCOJIOTHBIX M OTHOCHTEIBHBIX IOIPEIIHOCTEH
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u3MepeHuil  ¢usnueckux BenudyuH. OOBACHEHHWE OCHOBHBIX
IPUHLIMIIOB JEHCTBUII TepMOMeETpa U OapoMeTpa U YCIOBUN HX
0€30MacHOr0  HKCIIOJIb30BAaHHUS B TOBCEJHEBHOM  KH3HU.
PacniozHaBanme (u3nyeckux SBIEHUH B Y4EOHBIX OIBITaX U
OKpyKawIien ku3Hu: auddys3us, OpPOYHOBCKOE IBHKCHHUE.
Onucanue TEIUIOBBIX SIBICHUH C HMCIONb30BaHUEM (DHU3MUYECKUX
BEJIMYMH: JaBJICHUE rasza, TemIepaTrypa, CpelHsis KUHEeTH4ecKas
DHEPTHUsl Xa0THUECKOTO JIBUKECHHUS MOJICKYJI, CPEAHEKBAIpATUIHAS
CKOPOCTh MOJIEKYJ. AHaIN3 GU3NYECKUX MPOIECCOB U SIBICHUN C
ucnosp3oBanneM MKT, ra30BbIX 3aKOHOB, CBSI3M CpEAHEH
KMHETUYECKOM DSHEPruH TEIJIOBOTO JIBIKEHUS MOIIGKYNT C
a0COJIIOTHOM TeMriepaTypoi. Permenue pacu€THhIX 3a7ad ¢ SIBHO
3aJJaHHOM (DU3MUECKON MOJENbI0 C HCHOJIb30BAHUEM OCHOBHBIX
nonoxeanii MKT, 3akoHOB u (popMyn MOJIEKYISApHOU (HUIUKH.
PaGora B Trpymmax mOpH IMJIAHUPOBAHWHU, MPOBEACHUU U
UHTEpIpETann pe3yIbTaToB OTIBITOB " aHam3e
JIOTIOJTHUTEIIbHBIX KCTOYHUKOB HH(OpMALIUU MO TeMe

3.2

OCHOBBI
TePMOIUHAMUKU

10

IIpoBeneHME IKCIEPUMEHTA: U3MEPEHUE YACIBHON TEIUIOEMKOCTH
BEILECTBA. Ouenka a0COTIOTHBIX u OTHOCUTEJIBHBIX
MOTPEIIHOCTeH M3MEepeHUi (u3nueckux BenuuuH. I3yuenue
Mojieliel mapoBol TypOWHBI, ABUTATENsl BHYTPEHHETO CropaHus,
peaktuBHOTO nBurarensi. OOBACHEHHE TPUHIUIIOB JIEUCTBUS U
YCIIOBUHM 0€30MacCHOTO HCMOJIb30BAaHUS B TMOBCEAHEBHOW KU3HU
JIBUTATENs] BHYTPEHHErO CropaHusi, OBITOBOTO XOJIOJWJIbHHKA,
KOHJuUUOHepa. OnucaHue CBOMCTB TEN W TEIJIOBBIX SIBICHUM C
UCIOJIb30BaHWEM  (PU3UMYECKMX  BEJIMYMH: JaBJ€HHE Tas3a,
TeMIepaTypa, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSIS SHEPrusi, paboTa
raza. Pemenue pacu€THBIX 3a7mad C SBHO 3aJaHHOW (PU3MUECKOU
MOJIEJIbI0 C HCIOJB30BaHHEM OCHOBHBIX 3aKOHOB U (opmyin
MOJICKYJIIpHOW  (GU3WKM ©W  TepMOAWMHAMUKH.  Pemienne
KaueCTBEHHBIX 3a/a4y C OIOpOM Ha W3YYEHHbIE B pas3leie
«MonekynsipHas  ¢u3Mka W TEpPMOJAMHAMHUKA»  3aKOHBI,
3aKOHOMEPHOCTH U (puzmueckue siBneHus. Pabota B rpynmnax mpu
aHaJIN3€ JOTIOJHUTEIBHBIX HCTOYHHUKOB HH(OPMAITUH TI0 TEME

[Ipoexropus

3.3

ArperaTHble

HpOBe,Z[CHI/IC 9KCIICPUMCHTA: HU3MCPCHUC OTHOCUTEIIbHOU

Bubianoreka




COCTOSIHUS BEILIECTBA.
@da30BbIE IIEPEXOABI

BIQKHOCTH Bo3ayxa. OlieHKa aOCOJIIOTHBIX M OTHOCHTEIbHBIX
NOTPEIIHOCTeH HW3MEpeHuH (U3MYecKux BenuuuH. H3yuyenue
CBOWCTB HACBIILEHHBIX MapOB, CIOCOOOB M3MEPEHMs BIIAXKHOCTU
HabntoieHue kurneHus Nnpu NOHMKEHHOM JIaBJICHUH, HarpeBaHUs
U IUIaBJICHMA KpUCTaJuIMYeckoro BemniectBa. OObscCHEHME
MIPUHIIAIIOB JICHCTBUS W yCIOBUIN 0€30MACHOTO MCIOJB30BAHUS B
IIOBCEIHEBHOM JKM3HM TMTPOMETpaA, IICUXPOMETPA, KaJIOpUMETpa.
N3yuyenue TEXHOJIOTMH MOJYYEHHUs] COBPEMEHHBIX MaTepHaloB, B
TOM 4YMCJIe HaHOMaTepuayoB. Pemenue pacuéTHsIX 3a1ad C SBHO
3aJJaHHON (PU3MUECKONW MOJENBIO C HCIOJIB30BAaHUEM YPaBHEHUS
TeIUI0BOro OanaHca. PeleHne KaueCTBEHHBIX 3a7ady C ONOPOM Ha
M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKHE SBICHUS IO
teme. Pacno3HaBanue (pu3nyecKux sSBICHUN B y4eOHBIX OIBITAX U
OKpYXarolien xu3Hu: aepopmanusi TBEPAbIX TEJ, HarPEBAHUE U
OXJIaXKJICHUE TE€JI, U3MEHEHUE arperaTHbIX COCTOSHUN BEIIECTBA U
O0O0BSICHEHHE WX HAa OCHOBE 3aKOHOB M (DOPMYyN MOJEKYISIpHOU
¢u3uku. Hcnonb3oBanue HMHOOPMAIMOHHBIX TEXHOJIOTUH IS
IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U IPEICTABICHUS
uHpOpMallUM TpU TOATOTOBKE COOOLIEHHH O MNpPUMEHEHHH
3aKOHOB MOJIEKYJISIPHOM (DM3MKU U TEPMOAMHAMHUKH B TEXHHUKE U
TEXHOJIOTHUSIX
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J1 4. DJIeKTPOANHAMHUKA

4.1

DneKTpocTaTuKa

10

IIpoBeneHne  HKCIEPUMEHTA:  U3MEPEHHE  DIIEKTPOEMKOCTH
KoHzeHcatopa. OneHka aOCOMIOTHBIX W OTHOCHTEIbHBIX
MOTPEIIHOCTe M3MEepeHUui (u3nueckux BenuuuH. HM3ydyeHue
IIPUHIUIIOB JEUCTBUSA JJIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJeHcaTopa. M3ydeHue NOPUHLIMIOB JEUCTBUS M YCIOBUU
0e30macHoro IIPUMEHEHUs B MIPAaKTUYECKOU JKU3HH,
KOIMMPOBAJIBHOTIO amapara, CTpyHHOro npuHTepa. Paccmorpenune
(¢U3NUEeCKUX  OCHOBAaHMM  DIIEKTPOCTATUYECKOH  3alUThl U
3a3eMJIEHUs NIeKTponpruOopoB. Pemenne pacu€THbIX 3a1a4 ¢ IBHO
3aJJaHHOM (PU3NYECKON MOJENbI0 C MCIIOJIb30BAaHHEM OCHOBHBIX
3aKOHOB U (OpMYJl BJIEKTPOCTAaTHKHU. PelieHne KayecTBEHHBIX
3alad C ONOpOM HAa M3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H

VYpoxk —
JTUCITYT
«/leHb
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busznueckue  SBICHUS  DIIEKTPOCTATUKH. Pacno3naBanue
¢u3nUecKux sBICHUN B y4eOHBIX OIBITaX M OKPYKAIOWICH JKU3HU:
AIIEKTpU3ALIUA TEJ, B3aUMOJICHCTBUE 3apsSA0B U OObSICHEHHE UX Ha
OCHOBE 3aKOHOB M (opmyn osnekrpoctatuku. Omnucanue
M3YYECHHBIX CBOMCTB BEIIECTBA U DIJIEKTPUUYECKUX SIBJICHUN C
UCTOJIb30BAaHUEM (PH3UYECKUX BEIUYMH: AJICKTPHUECKUI 3aps,
HANpPSDKEHHOCTh  AJIEKTPUYECKOr0 MOJIs,, MOTEHLHAT, Pa3HOCTh
MOTEHIINAJIOB, 3JEKTPOEMKOCTh. AHAIN3 (PU3MUYECKUX MPOLIECCOB
U SBJICHUH C HCMIOJb30BaHHEM (U3MUECKUX 3aKOHOB: 3aKOHa
COXpaHEHHUsI DJIEKTPUUYECKOro 3apsiga, 3akoHa Kynona. PaGora B
rpynmax  Opd  aHaiu3e  JIONOJHUTENbHBIX  MCTOYHHKOB
MH(pOpMaLUU U MOJATOTOBKE COOOIIEHUH O MPOSBICHUU 3aKOHOB
AIIEKTPOCTATUKH B OKPYXKAIOIIEH >KU3HHM W TPUMEHEHUU HX B
TEXHHUKE

4.2

ITocTosHHEBINI

BJIEKTPUYECKUM TOK.

Toku B pa3nuuHbIX
cpenax

12

IIpoBeneHune sKCEpUMEHTa: U3yYEHHE CMEIIAHHOTO COCIUHEHUS
pesuctopoB; uzmepenne IJIC UCTOUHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIIEHUS; HAOIOIEHHE IeKTpoiIn3a. OLeHKa aOCOMIOTHBIX
U OTHOCHTENBHBIX MOTPEUIHOCTEH W3MEpPeHH (PHU3MUECKUX
BenMuMH. OOBsCHEHHWE TNPUHLMIIOB JEHCTBUA M YCIOBHUH
0e30MacHOr0 NPHUMEHEHHUs aMIlepMeTpa, BOJBTMETpa, peocTaTta,
HCTOYHUKOB TOKa, JJIEKTPOHATrPEBATENIBHBIX "
AIIEKTPOOCBETUTENBHBIX MPHUOOPOB, TEPMOMETPA CONPOTHUBIICHUS,
BaKyyMHOI'O  JMO/a, TEPMHUCTOPOB U  (POTOPE3UCTOPOB,
ITOJIYIIPOBOJTHUKOBBIX JTMOJOB, TAJIbBAHUKU. PemeHne pacuéTHbIX
3ajiau ¢ SBHO 33/1aHHON (pu3MUecKOl MOJIENbIO C HCIIOJIb30BaHUEM
OCHOBHBIX  3akOHOB U  ¢opmyn Tembl  «IlocTOSHHBIN
AIIEKTPUUYECKUI TOK». Pacro3HaBaHue (M3NYECKUX SIBICHUH B
y4eOHBIX OIBITAX M OKPYXAIOIIeW »KU3HU: JIIeKTpUYecKas
IIPOBOJUMOCTB, TEIUIOBOE, CBETOBOE, XUMHUUYECKOE, MarHUTHOE
JIEHCTBUS TOKA. AHAIU3 JIEKTPUYECKUX SIBICHUN U MPOLECCOB B
LEMAX ITOCTOSIHHOIO TOKA C HCIIOJIb30BAHMEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTH TIOCJIEIOBATEIbHOTO U MapajuIeIbHOrO
COECIMHEHUS MPOBOAHMKOB, 3akoH Jlxoynsa-Jlenna. Onucanue
M3Y4YEHHBIX CBOWCTB BEIIECTB M JJIEKTPUYECKHX SIBICHHHA C
MCIOJIb30BaHUEM (PU3UUECKUX BEJIMYMH: DJIEKTPUUYECKUH 3apsif,

Bcepoccuiic
KM YPOK
«9KoJorus u
sHeprocoepe
KEHHUE» B
paMKax
Bcepoccuiic
KOTO
becTuBans
sHeprocoepe
KEHUS —
Bwmecre
Spue.
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CHJIa TOKa, DJCKTPUYECKOE HAINPSDKEHHE, DIIEKTPHUYECKOE
COMPOTHBIICHUE, pa3HOCTh mnoreHimanoB, JJC, pabora TOKa,
MOIITHOCTh TOKa. Mcronk30BaHre WHPOPMAIIMOHHBIX TEXHOJIOTHIA
T IIOKCKa, CTPYKTYpUPOBaHUS, HUHTEpIpeTauu U
NpeJCTaBICHUs WHQPOPMALUU TPH IMOATOTOBKE COOOIICHHN O
MMPUMCHCHUHN 3aKOHOB IIOCTOSIHHOT' O TOKa B TEXHHUKEC u
TEXHOJIOTUSIX

Htoro no paszneny 22 17
OBLIEE 68
KOJIMYECTBO

YACOB I1O0

ITPOTPAMME




TEMATHYECKOE IINIAHUPOBAHHUE 11 KJIACC

Ne HaumenoBanue KouunyecTBo Buabl gesiteJibHOCTH Monyab DJIeKTPOHHbIE
n/nm | pa3aesioB U TeM 4acoB BocnuTarea | (uupposBbie)
NPOrpamMMbl BCer | KOH | mpa bHOH o0pa3oBaTe/ibH
0 TPO | KTH NPOrpamMMbl | bie pecypchbl
JbH | YecK «IkoabHBI
ple | ue i ypox»
pa6é | pa6o
OTbI | Thl
Paznen 1. DiekTpoamHamMmuka
1.1. | MarautHO€ moJe. 11 1 3 [IpoBenenne osKcnepuMeHTa: u3ydeHue MaruutHoro tons | [Ipoektopus | bubnuorexa
DneKTpoMarHuTHas KaTylIKM C TOKOM; MCCIIEJOBAaHUE JEHUCTBUS IOCTOSIHHOTO HOK
VHTYKLAS MarHuTa Ha paMKy C TOKOM; HCCIEJOBaHUE  SIBIICHUSA https://m.edsoo.ru
AIIEKTPOMArHUTHOM  MHAYKIMU. OueHka  aOCONIOTHBIX U [7f41c97c

OTHOCHUTEJIBHBIX  TIOTPEIIHOCTEH  M3MepeHuid  (u3mueckux
BelMuMH. OOBsCHEHHWE MNPUHLMIIOB JEHCTBUA M YCIOBUH
0e30macHOro IIPUMEHEHUS MIOCTOSTHHBIX MarHuroB,
AJIEKTPOMAarHuTOB, JJIEKTPOABUIaTENs, YCKOpUTEIen
DJIIEMEHTapHbIX  YacTHll, HWHAYKIMOHHOW rmeun. Pemenue
pacu€THBIX 3aJa4y Ha NpUMeHeHHe (Gopmyn Tembl «MarHuTHoe
noJjie. JJEKTPOMAarHuTHas MHAYKLIMs». PelleHne KauyecTBEHHBIX
3aJa4 C ONOpPOM Ha M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SIBJICHUS TEMBI «MarautHoe oJe.
OnexkTpoMarHuTHasi MHAYKOUs». OrnpeneneHnue HamnpapiIeHUs
BEKTOPA MHAYKLUU MarHUTHOT'O IOJIS IPOBOJIHUKA C TOKOM, CHJIBI
Awmriepa u cunsl Jlopenna. Pacno3naBanue gpusnueckux siBIeHUI
B y4eOHBIX ONBITAX M OKpPY)KAIOLIeW >KU3HM: B3auMoJjieiicTBHe
MarHuToB, 3JIEKTPOMArHUTHAsT MHIYKIUS, JI€WCTBUE MArHUTHOTO
[0JI1 HAa TPOBOJHUK C TOKOM M JBWXKYLIMICS 3apsan. AHaiu3
AJIEKTPOMATHUTHBIX ~ SBJICHMM C  MCIOJB30BaHUEM  3aKOHA
AJIEKTPOMAarHUTHOW MHAYKUMH. ONHMCAaHME HW3YYEHHBIX CBOMCTB
BEUIECTB U JJIEKTPOMArHUTHBIX SBJICHUH C MCIOJIb30BAaHUEM
¢u3nUecKux BEIMYMH: MHIYKIMA MarHUTHOTO TIOJs, CHJIA
Awmnepa, cuna JlopeHIa, WHIYKTUBHOCTb KATYIIKH, JHEPTUs
IIEKTPUYECKOTO U MAarHUTHOTO MOJIEH
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J 2. Kosedoanus n BoJin

2.1

MexaHuueckue 1
3JIEKTPOMAarHUTHbHIC
KoJIeOaHus

HccnenoBanue napaMeTpoB KoJjeOaTeIbHOW CUCTEMBI — IIEpUOJa,
YaCTOThI, aMIUIATYAbl U (a3l KojeOaHwil (MPYKUHHBIA W/WIN
MaTeMaTHYecKud  MasTHUK).  HalOmrogenwe — 3aTyxaromux
Kosiebanuii. VccnenoBaHue CBOWCTB BBIHY)KICHHBIX KOJEOAaHMI.
HaGnronenue pe30oHaHca. IIpoBenenue IKCHEPUMEHTA:
UCCIIEIOBAaHHME 3aBHCUMOCTH MIEPUOJIa MAIBIX KOJICOaHUH Tpy3a Ha
HUTH OT JUIMHBI HUTHU U MACChl I'py3a; UCCIIE0BaHUE IEPEMEHHOTO
TOKa B LIENM U3 IMOCJIEI0BATEIbHO COEAMHEHHBIX KOHIEHCATOpPA,
KaTylmKd ¥ pe3uctopa. OueHka aOCOIOTHBIX M OTHOCHTEIbHBIX
MOTPEITHOCTeH W3MepeHndd (u3ndeckux BednduH. OOBbsICHEHHE
HOPUHIUIOB JIEHCTBUS M YCIOBUH 0€30MacHOr0 NpUMEHEHHUs
AIIEKTPUYECKOT0 3BOHKA, I'€HEpAaTOpa MEPEMEHHOI0 TOKa, JIMHUMN
anekTponepenay. Pemienne pacu€THBIX 3a7ay ¢ SIBHO 3aJaHHOM
($u3NYECKON MOJENbI0 C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(dbopMys, ONUCHIBAIOIIMX MEXAaHWYECKHE U 3JIEKTPOMarHUTHBIE
KoseOanus. OnucaHne MEXaHWYEeCKHX U DIIEKTPOMAarHUTHBIX
KoJIeOaHUH C MCHOJb30BaHUEM (PU3MYECKHX BEIUYMH: MEPUO] U
yacToTa Kojebanuii, amminTyaa u ¢asza KojaebaHuil, 3apsaa U cuiia
TOKAa B TapMOHMYECKHUX DJIEKTPOMATHUTHBIX  KOJIEOaHMSX.
Pemenne kauecTBEHHBIX 3a/1a4 C ONOPOM Ha M3y4EHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIHCHIBAIOIINE MEXaHUYECKHE U
AIIEKTpOMAarHuTHele KojeOanusa. PabGora B rpynmax mnpu
IUIAHUPOBAHWM, IIPOBEICHUM U MHTEPIPETAlUH PE3YJIbTaTOB
OTBITOB, U aHAJIM3€ JOIMOJHUTENbHBIX MCTOUYHUKOB MH(POpMAIUU
110 TEME
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2.2

Mexannueckue 1
3JIEKTPOMATrHUTHBIE
BOJIHEBI

N3ydyenue oOpa3oBaHUs M pACHpPOCTPAHEHUS TOIMEPEUHBIX U
IPOJOJIBHBIX BOJH. HaOmoneHue oTpakeHHs W MpeoMIICHHS,
uHTepdepeHn 1 Tudpakuyu MexaHnueckux BosiH. Habmonenue
CBA3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C AaMIUIUTYJOH U
4acTOTOW KoJyie0aHWM, 3BYKOBOro pe3oHaHca. MccrnemoBanue
CBOMCTB QJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, IPEIOMIICHUE,
nossipu3anus, audpakius, naTepdeperuus. M3yuenue ycnoBuit
W3JIy4YEHUs] DJIEKTPOMArHUTHBIX BOJIH, B3aWMHOM OpHUEHTalUHU

Ypok
MIPOEKTHOMN
JIEATEIbHOC
TH.
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BekTopoB E, B, v B amekrpoMarnuTHOW BonHe. I3ydeHwue
HpI/IMeHeHI/ISI 3J1€KTpOMaI‘HI/ITHBIX BOJIH B TCEXHHKEC U 6BITy.
OOBsicHEeHHE TIPUHIIMIIOB JACHCTBUA W YCIOBUM 0O€30MacHOIO
IIPUMEHEHUsT MY3BIKaJIbHBIX HMHCTPYMEHTOB, YJIbTPa3BYKOBOU
JIMAarHOCTUKY B T€XHUKE W MEAMUIMHE, pajiapa, paauonpuEéMHUKA,
TeneBu3opa, aHTeHHBI, Tenedona, CBY-neun. Pemenue
pacu€THBIX M KA4eCTBEHHBIX 3aJlad C ONOPOM Ha HU3Y4YCHHbIC
3aKOHBl M 3aKOHOMEPHOCTH, OIKCBIBAIOIIME PACHPOCTPAHEHUE
MEXaHUYECKMX M DJJICKTPOMAarHWTHBIX BOJIH. Vcnosb3oBaHue
MH(OPMALIMOHHBIX TEXHOJIOTMH JJI MOUCKA, CTPYKTYPUPOBaHUS,
WHTEPIPETAMN U MPEACTABICHUSA WH(DOPMAIIUK MPHU MOATOTOBKE
coobmieHnii 00 HWCHOJB30BAHUU DJIEKTPOMArHUTHBIX BOJIH B
TEXHHKE. Y4acTHe B JUCKYCCHM 00 3JIEKTPOMarHUTHOM
3arpsiI3HEHUM OKpyskarolled cpensl. Pabora B rpynmax mpu
IJJAHUPOBAHUM, MPOBEACHUM M MHTEPIPETAlUU pPE3yJbTaTOB
OIIBITOB WU aHAJIN3€ AOIIOJIHUTCIIBHBIX HCTOYHUKOB I/IH(l)OpMaHI/II/I
10 TEME




2.3

OnTuka

10

W3ydyeHne sBIEHUS TOJIHOIO BHYTPEHHEIO OTPaXKCHUA, €ro
IIPUMEHEHHUS B CcBeToBoje. M3ydeHue Mojened MHKPOCKOIIa,
Teneckona. IlomydeHme cnexktpa ¢ IOMOLIBIO MNPU3MBL U
TUPPaKIMOHHON peméTku. M3Mepenne mokasaresns mpeoMICHHS
crexia. MccrnemoBanue CBOMCTB H300pakeHWH B JIMH3aX.
OObsicHEeHHE TPUHIMIIOB JCHCTBUS M YCIOBUH 0€301acHOTO
IPUMEHEHHUs OYKOB, JIynbl, (¢oToanmnapara, MIpPOEKLIHOHHOTO
anmapara, MHMKPOCKOIIA, TEJIECKONa, BOJOKOHHOM  OITHUKH,
JU(PPaKIMOHHON pewméTky, noispousa. PemeHne pacuéTHbIX
3a]1a4 C SIBHO 33JJaHHOW (PU3UYECKON MOJICNBIO C UCTIOIB30BAHUEM
OCHOBHBIX 33aKOHOB U (OpMYJ1T T'E€OMETPUYECKON ONTHKH.
[Toctpoenue u onucaHue U300paKEHUS, CO3/1aBAEMOro IJIOCKUM
3epKaJoM, TOHKOM  JMH30M.  PaccMoTpeHume — mpenenos
IIPUMEHUMOCTH  T€OMETpUYeCKOM  ontuku. Pacrno3naBaHue
¢u3nyeckux SBICHUH B ONBITAX W OKPYXKAIOLIEH >KU3HU:
IPSIMOJIMHENHOE pacnpocTpaHeHue CBeTa, OTpa)keHue,
npejaoMiieHue, uHTepdepeHIus, IUppakuus | I[oJsIpU3aLus
cBeTa, aucrnepcus cBera. l3ydenuwe ycioBuil HaOII0IEHUS
MaKCUMYMOB U MUHUMYMOB B MHTEP(QEPEHIIMOHHONW KapTUHE OT
JIBYX  CHH(A3HBIX  KOTEPEHTHBIX  HCTOYHHKOB. Y CIIOBUE
HaOroAeHUs TJIaBHBIX MaKCHMYyMOB pu NaJcHAN
MOHOXPOMAaTHYECKOIO0 CBeTa Ha AUPPAKIHOHHYIO PEIIETKY.
AHanM3 ONTUYECKUX SIBJICHUM C MCIIOIb30BAaHUEM 3aKOHOB: 3aKOH
HPSIMOJIMHEHHOTO PacIpOCTPAHEHUS CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBl IpenoMieHHus cBeTa. ONHMcaHWEe ONTHYECKHX
SBJIGHUN C HCIOJNb30BaHUEM (PU3MUECKUX BEIMUYUH: (HPOKYCHOE
paccTosHUE M ONTHYECKAsl CUJIa JIMH3bI
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Hroro no pazneny
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Pazne

J1 3. OCHOBBI crIeNMAJILHOM TeOPHH OTHOCHTEIbHOCTH (1asee — CTO)

3.1

OCHOBHI crieIaTbHON
TEOpPHUH
OTHOCUTEIBHOCTH

4

1

Pemenne KkadecTBEHHBIX 3a7ad C ONOpPOM Ha M3YyYECHHBIE
noctynatel CTO. Mcnons3oBanue nHGOPMAIMOHHBIX TEXHOJIOTUI
JUIsl  TIOUCKA, CTPYKTYpUpOBaHUS,  MHTEpPIpETallUd U
npeJcTaBieHuss WHQOpPMALMU TpPH TOATOTOBKE COOOIICHUH O
IpaHULAX NPUMEHHMOCTH KJIACCHMYECKOM MEXAaHMKHM M OCHOBAX

Bcepoccuiic
KU ypOK
«IKoJorus u
sHeprocoepe
KEHHUE) B
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CTO paMKax
Bcepoccuiic
KOTo
becTuBais
sHeprocoepe
KEHUS —
Bwmecte
Spue.
Utoro no pazneny 4
Paznen 4. KBanroBasi pusuka
4.1 | DnemMeHTHI KBaHTOBOM | 6 Hab6monenue ¢dorosdpdexrta Ha ycraHoBKe C  UMHKOBOH | YpOk —
OIITHUKH wiactuHoi. MccnemoBanue 3akOHOB BHeHIHETo (orodddexra. | AUCITYT
OObsicHEHHE OCHOBHBIX TPUHIUIIOB JIEHCTBUS TeXHHUYECKUX | «[leHb
YCTPOMCTB, TaKUX Kak: (POTOIIEMEHT, (POTOJATUMK, COJHEYHAS | TOJEPAHTHOC
Oarapesi, CBETOJIMOM; U YCIOBUN UX O€30MACHOrO MPUMEHEHUS B | THY.
IIPAaKTUYECKOW KU3HU. PemeHue pacy€THeIX 3amad € SBHO
3aJJaHHOM (DU3MUECKON MOJENbI0 C HCHOJIb30BAHUEM OCHOBHBIX Brbmorexa
3aKOHOB M (OPMYJI KBAaHTOBOH ONTHKH. PerreHrne KauecTBEHHBIX ﬂtopfl /m.edsoo.r
3aJa4 C ONOpPOM Ha MW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U/ 7FA1cOT7C
KBaHTOBON onTuKU. Pacrno3HaBaHue (GU3NYECKUX SBIECHUH B -
y4eOHBIX OMbITax: (OTOIIEKTpUUECKUH HPPEKT, CcBETOBOE
napieHue. OnucaHue W3Y4YEHHBIX KBAaHTOBBIX SIBICHUH U
IPOIIECCOB C HCHOJIb30BAHHEM (DU3MUYECKHX BEITHMYMH: CKOPOCTb
AJIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI U YacTOTa CBETA, YHEPTHS
U UMITYJIbC OTOHA
4.2 | Crpoenue aToma 4 N3yuenne  momenmu  ombita  Pesepdopma.  IlpoBenenue
HKCIEpUMEHTa MO HAONIOJCHMIO JIMHeHuaToro cnekrpa. OueHka
aOCONIOTHBIX M OTHOCUTENBHBIX MOTPEIIHOCTEH H3MepeHuit
¢usnueckux BenuuuH. M3yuenwe ™onenu aroma: TomcoHa, Bubnmnoreka
MJAHETApHOW MOJeNH aroma, mojaenn atoma bopa. N3ydenue LIOK

CIeKTpa YpOBHeW »Heprum aroma Bojopoja. OObsCHEeHHE
NPUHLIMIIOB JEWCTBUS U YCJIOBUHA O€30MAaCHOTO TNPUMEHEHUS
CIEKTPOCKOIIA, Jla3epa, KBAHTOBOIO KOMIIbIOTepa. PemieHue
KAueCTBEHHBIX 3a/Jad C ONOpOHM Ha U3YYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH M (u3nueckue siBieHus no teme «CTpoeHue
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aToma». PacrnoszHaBaHue (QU3MYECKUX SBICHUH B Yy4eOHBIX
ONbITaX: BO3HUKHOBEHUE JIMHEMYAaTOro CHEKTpa U3Iy4YEHHUS.
AHaJin3 KBaHTOBBIX IPOLIECCOB M SIBJIEHUH C HCIOJIb30BaHUEM
1IOCTyJ1aTOB bopa

4.3

ATOMHOE SApO

N3yueHune 3KCrepuMEeHTOB, TOKa3bIBAIOLIUX CI0KHOCTh CTPOEHUS
atomMHoro suapa. HccnemoBanue TpekoB dYacTHIl ([0 TOTOBBIM
dotorpadusam). N3yueHue snepHBIX CHJI, SACPHBIX pPEAKIUN
CHUHTE3a U pacnaja, TEepMOSJEPHOIO CHUHTe3a. VI3yueHue
HYKJIOHHOW Mozenu snpa [eiizeHOepra-lBanenko. OObsCHEHHE
YCTPOMCTBA W NPUMEHEHUs J03UMETpa, Kamepbl BuibcoHa,
AJIEPHOTO peakTopa, aToMHOU OomObl. Pemenue 3amad ¢ onopoit
Ha IOJIy4E€HHbIE 3HAHUSI, B T.4. O 3apsiie U MacCOBOM YMCIIE sipa.
Pacno3naBanue ¢uznyeckux SIBICHUNW B Y4eOHBIX OMBITAX U B
OKpYXaroIlel  KM3HU:  €CTECTBEHHas M  HCKYCCTBEHHas
PaanoaKTUBHOCTh. OnMCaHUEe KBAaHTOBBIX SIBJIEHUN M IIPOLIECCOB C
UCTIOJIB30BaHUEM (DU3MYECKUX BEIMYMH: TIEPHOA IOJypacraja,
DHEpPrusl CBSA3M AaTOMHBIX siAep, AePeKT Macchl siapa. AHanu3
IIPOLIECCOB U SIBJIEHUH C MCIIOJIb30BAaHUEM 3aKOHOB U IOCTYJIATOB:
3aKOH COXpAHEHUsl DSJIEKTPUUYECKOTO 3aps/ia, 3aKOH COXpPaHEHUs
MaccoBOr0 4McJa, MOCTynaTrhl bopa, 3akoH paanoaKkTUBHOTO
pacmana. Yyactue B pabote Kpyrioro crona «DyHIaMeHTaIbHbIE
B3aUMOJICUCTBUS.  EAMHCTBO  Pu3MuecKOWKapTHUHBI ~ MHUpPay.
Hcnonk3oBanne WHGOPMAIMOHHBIX TEXHOJOTHM [IJIsl TIOMCKA,
CTPYKTYpPUPOBAHUS, WHTEpIpETaIN u MIPEICTABICHUS
uH(pOpMallUd TPH TOATOTOBKE COOOIIEHWH O MPUMEHEHUHU
3aKOHOB KBAaHTOBOM (DM3UKM B TEXHUKE U TEXHOJIOTHSX,
HKOJIOTUYECKUX aCHEKTaX JIEPHOMU SHEPreTUKHU
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Pa3znen 5. DneMeHThI aCTPOHOMUM U aCTPODU3UKU

5.1

OIEeMEHTBI
aCTPOHOMUU U
acTpopU3UKH

7

1

[ToaroTroBka cooOmieHnit 00 3Tamax pa3BUTHS ACTPOHOMHH, O
MPUKIATHOM W MHPOBO33PEHUYECKOM 3HAYEHUU ACTPOHOMUH, O
METOdax HOJ'Iy‘-IeHI/IS[ Hay‘IHBIX aCTpOHOMquCKHX 3HaHI/II\/’I,
OTKPBITHUSIX B COBpEMEHHOMU ACTPOHOMHUH. Nzyuenue
COBpeMeHHBIX Hpe)ICTaBJ'IeHI/Iﬁ 0 HpOI/ICXO)K}IeHI/II/I " 3BOJIIOIINU
Conana u 3B€37. V3yuyeHue THMOB TajakTUK, PaJUOTaIaKTUK M
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KBa3apoB. M3yueHue ABMKEHUSI HEOECHBIX Tell, SBOJIOLUH 3BE3M U
Bcenennol, mpoueccoB, MPOUCXOMSIINX B 3BE31axX, B 3BE3IHBIX
CHUCTEMaX, B MEXTaJIaKTHUeCKON cpene, MaclTaOHON CTPYKTYphI
Bcenennoif. OObsicHeHHe pacmupeHuss BceneHHOW Ha OCHOBE
3akoHa XaO6ma. IloaroroBka K OOCYKIEHHIO HEPEIIEHHBIX
npo0em ACTPOHOMUHU. IIpoBenenue HaOIIOCHUIN
HEBOOPYXEHHBIM TJIA30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUHN Ul ONpEAeNCHUs MOJIO0XKEeHUsI HEOECHBIX OOBEKTOB
Ha KOHKPETHYK JaTy: OCHOBHble co3Be3aus (CeBepHOro
nonymapuss U sipkue 3BE3bI. [IpoBenenHue HabOmoneHMt B
tesieckon JlyHsl, mmaner, Mueunoro Ilytu. Yuactue B nuckyccuun
0 HEPEIIEHHBIX NMPOOJIeMax aCTPOHOMUU

Hroro no pasacity

7

Paznen 6. O0061maronee noBTOpeHn
6.1 Oo6o61aromiee 5 Yyactue B JAHUCKYCCMU O pOJM (U3UKK U acTPOHOMHUU B Bbubianoreka
[MOBTOPEHHE pa3MYHBIX cdepax JeATSIBHOCTH 4YelioBeka. [loaroroBka HOK
coolmeHnid o wmecrte (QU3NYECKOW KapTHHBI MHUpa B DSy https://m.edsoo.ru
COBPEMEHHBIX MPEJICTABICHUM 0 Ipupoe. BrimonHenne yueOHbIX [7f41c97c
3aJaHul, JIEMOHCTPUPYIOIIUX OCBOCHHE OCHOBHBIX TIOHSTHUH,
($u3HYECKUX BEIIMYMH U 3aKOHOB Kypca ¢usuku 10—11 kiaccos
Hroro no pasneny 5
OBIIEE 68 10
KOJIMYECTBO
YACOB IIO

ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

®usuka — Hayka o npupoje. Hayunbsie METOABI IO3HAHUS
OKPY’KaroILero Mupa

Jara
IJ1aH

Hara ¢paxkr

~N o o1 b~

Posb 1 MecTo ¢pu3nKu B GOPMHPOBAHNU COBPEMEHHON
HAayYHOH KapTHHBI MHUpPa, B IPAKTUYECKON AEATEITLHOCTH
IS

Mexanuueckoe JABHKCHUC. OTHOCUTEIBLHOCTD
MEXaHUYeCKOro NBMkeHus. [lepemerienue, CKOpocTh,
YCKOpEHHE

PaBHOMEpPHOE TPAMOIMHENHOE IBUKEHHE
PaBHOYCKOpEHHOE NIPSIMOJIMHEMHOE JBUKEHUE
CBoOogHoe majeHue. Y CKOpeHue CBOOOHOTO A CHUS
KpuBonunerinoe npmxenue. [[BrkeHne MatepuaibHON
TOYKH 110 OKPYKHOCTH

[Tpunimn otHocuTenpsHOCTH ["anunes. MHepunanbHbie
cuctemsbl orcuera. [lepBroiii 3akoH HproToHa

10
11

Macca tena. Cuina. [IpuHnun cynepno3umnmuu cuil.
Bropoii 3akoH HbroToHA 17151 MaTEpUAIBHOW TOUKU

Tpernii 3akoH HproTOHA 7151 MaTEpHAIIBHBIX TOYEK

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepas
KOCMHUYECKasi CKOPOCTh

12

Cuna ynpyrocru. 3akoH I'yka. Bec tena

13

14

15

16

17

18

Cuna tpenus. Koapduuuent tpenns. Cuna
COIIPOTHUBIICHUS NPH JIBHXKEHUU Te€Ja B )KUJKOCTU WU
rase

[TocTynarensHOE U BpaliaTelbHOE ABUKEHNE A0COTIOTHO
TBEpAOro tena. MomeHt cuibl. 1lnedo cuibl. YcenoBus
paBHOBECHS TBEPJIOTO TEIA

Nmnynbc maTepuanbHOW TOYKH, CUCTEMbBI MAaTEPUATBHBIX
Touek. iMmynbc cuiibl. 3aKOH COXPaHEHUs] UMITYJIbCA.
PeaxTnBHOE ABIKEHIE

Pa6ora u mourHocTh cuitbl. Kunetnueckas sHeprust
MaTepHaabHOW TOUKH. Teopema 00 U3MEHEHU U
KMHETUYECKOW SHEPIUU

[TorenumanbsHas sHeprusd. [loTeHumanpHas sHEPrus
ynpyro aepopmupoBaHHOi Npy)uHbI. [loTeHnanpHas
SHEpPrus Tesia BOJINU3H MOBEPXHOCTH 3eMIIN

HOTeHLII/IaJIBHble 1 HCTIOTCHIUAJIbHBIC CHUJIBI. CBa3b
paboThl HEMOTEHUUATBHBIX CUJI C U3MEHEHHEM
MEXAHUUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOW SHEPTUu

19

JlaGopaTtopHast pabota «McciaenoBanue CBs3H pabOThHI




CHJIBI C U3MEHEHHUEM MEXaHUYECKOM 3HEPruM Tela Ha
IPUMEPE PACTSHKEHUSI PE3UHOBOTO JKI'yTay

Konrponsnas padora no reme «Kunemaruka. Jlunamuka.

20 3aKOHBI COXPAHEHHS B MEXAHUKE»

21 OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKON
teopun. bpoynosckoe amwkenue. Auddysus
Xapakrep ABUKECHUS U B3aUMOJICHCTBUS YaCTHULL

22 BelecTBa. Mojelu CTpOCHUS Ta30B, JKUJKOCTEN U
TBEPIBIX TEN

23 Macca monekyi. Konnuecto Bemecrsa. [locrossHHas
ABoraapo

24 TermmoBoe paBHOBecue. TemnepaTypa u €€ H3MepeHueE.
IIkama remneparyp Llenscus

25 Wneansheiii raz B MKT. OcHoBHOe ypaBHeHne MKT
AOcomoTHas TemrepaTypa Kak Mepa cpeiHein

26 KHHETHUYECKOW SHEPTUH JIBIXKCHHS MOJIEKYJ. Y paBHEHUE
MenneneeBa-Kianeiipona

27 3akoH JlanbToHa. ["a30BbIe 3aKOHBI

28 JlaboparopHas pabota «lccnenoBanue 3aBUCUMOCTH
MEXy MapaMeTpaMu COCTOSIHHS Pa3peKeHHOTO ra3ay

29 N3omporieccrl B u1eaabHOM Ta3e U UX rpadudeckoe
MIPE/ICTABICHHE
BryTpeHHss sHeprus TeEpMOINHAMHYECKON CUCTEMBI U

30 cnocoObl e€ n3meHenust. KoamdecTBo TemaoThl 1 padoTa.
BuayTpeHnHsst sHeprusi 0IHOATOMHOTO HICAJILHOTO Ta3a

31 Buasl Tenonepenaun

32 VY nenpHaAs TEINIOEMKOCTE BemlecTBa. KonnaecTBo
TEIUIOTHI MIPH TeruIonepenade. AnuabaTHbIN mpoiecc

33 [lepBbIil 3aKOH TEPMOJAMHAMUKHU U €r0 IPUMEHEHUE K
U30IpoLeccam

34 Heob6patumocts nporieccoB B mpupoze. Bropoit 3akon
TEPMOJIMHAMUKH

35 [Tpunun gevicteust n K11/ TernmoBoi MamuHbI

36 [Tuxn Kapno u ero KIT/I

37 DKoJoru4yeckue npoOaeMbl TETII0O3HEPTETUKH

38 O6o06matomuii ypok «MonekynsapHas pusruka. OCHOBBI
TEPMOJIUHAMUKH

39 KonTponbnas pabota mo reme «MonekynsipHas Gpu3uka.
OCHOBBI TEPMOTUHAMUKH

40 [Tapoo6pa3oBanue u koHaeHcanus. Vcmapenue u
KUIIEHUE

a1 AOCOIOTHAs M OTHOCUTEIbHAS BIIaKHOCTh BO3yXa.
Hacpiennsiit nap

42 Tsépnoe teno. Kpucrammmueckue u amop@Hble Tena.

AHU30TPONHUS CBOMCTB KPUCTAIIOB. JKUIKHME KPUCTAILIBI.




CoBpeMEHHbIE MaTEPHUAIbI

43
44
45

[TnaBneHue u KpucTauuzanus. Y jejbHas TeIoTa
miassieHus. Cyonumanus

YpaBHEeHHE TEIIOBOTO Oananca

DJneKkTpu3anus Tei. DNeKTpuueckui 3apsa. JBa Buga
ANEKTPUUECKUX 3apsI0B

46

47

48

49

[TpoBOAHMKY, TUAIEKTPUKU U TIOTYIPOBOIHUKHU. 3aKOH
COXpaHEHHUsI AJIEKTPUUECKOTO 3apsiia

BsaumoneiictBue 3apsinoB. 3akoH Kynona. Toueunslit
JIEKTPUYECKUN 3apsij

Hanpsx€HHOCTh 2nekTpudeckoro noss. [Ipunnun
CYINEPIO3ULUH dIEKTPUUECKUX noneil. JIunuu
HaIPsKEHHOCTU

Pabota cun snexrpoctatudeckoro noss. [lotenuma.
Pa3HocTp noreHnuanos

50
51
52

HpOBOI[HI/IKI/I " JUBJICKTPUKHU B SJICKTPOCTATUYCCKOM
I10JIC. ,Z[I/IE)JICKTPI/ILIeCKaﬂ IMPOHUIACMOCTDb

OnekrpoéMkocTh. Konnencatop

DHEeKTPOEMKOCTb IIJIOCKOT0 KOHAEHCATOPA. DHEPIUs
3apsKEHHOT0 KOHJIGHCcaTopa

53

JlabopaTtopHas pabota "M3mepenne 3IeKTpOEMKOCTH
KOHJeHcaropa"

54

55

56

57

[TpuHMn neicTBUs UM MPUMEHEHHE KOH/IEHCATOPOB,
KOTIMPOBAJILHOTO arapara, CTpyHHOTo IpUHTEpa.
DeKkTpocTaTHuecKas 3amuTa. 3a3eMIeHne
AIIEKTPONPUOOPOB

DNEeKTPUYECKUN TOK, YCIOBHUS €r0 CYLIECTBOBAHMUSI.
[TocrosiuubI ToK. Cuna Toka. Hanpskenue.
Conporusnenue. 3akoH OMa 1715 yyacTKa Ienu

[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE
coeMHEHHNE MPOBOIHUKOB. JlabopaTopHas paboTa
«3y4eHne CMEIIaHHOTO COEMHEHHUS PE3UCTOPOB)
PaboTa 1 MOIITHOCTH DJIEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

58

3axoH OMa 171 IOJTHOM (3aMKHYTOM ) JIEKTPUYECKOM
nenu. Kopotkoe 3ambikanue. JlaboparopHas pabota
«M3mepenne DJ1C UCTOYHMKA TOKA U €70 BHYTPEHHETO
COINPOTHUBIICHUS»

59

ONEeKTpOHHAs IPOBOAUMOCTH TBEP/BIX METAIUIOB.
3aBUCUMOCTh COIPOTUBIICHUS] METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

DneKTpUYecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX
y4YKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoauMocTh. CBoiicTBa p—N-niepexoa.
[TomynpoBoIHUKOBBIE TPHOOPEI




DJIEKTPUUYECKUH TOK B paCTBOpaX M paciiiaBax

62 ANEKTPOJIUTOB. DIEKTPOIUTUYECKAS] TUCCOLIUALIUS.
DJIEKTPOJIN3

63 DJIeKTpUUYECKUil TOK B Ta3ax. CaMOCTOATENbHBIN U
HECaMOCTOATENIbHBIN pa3psaa. Monnus. [1nazma
DJeKTpuvecKre Mpudopbl U yCTPOMCTBA U X

64 pakTH4ecKkoe npuMenenue. [IpaBusia TexHUKH
0€30MacHOCTH

65 Ob6o06maromuil ypok «2JIeKTpOAMHAMHUKA
KonrtpomnbHas padora o reme «JIeKTPOCTATHKA.

66 ITocTOsAHHBIN 2JIEKTpUYECKUI TOK. TOKH B pa3iinyHbIX
cpenax»

67 'I')eSepBHHﬁ ypok. KontponrsHas pabora mmo reme

DneKTpoauHaMuKa"
68 Ilpomesrcymounas ammecmayusa. Hmozoeasn

KOHmponvHasa paboma.




IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Ne
n/n

Tema ypoka

ITocTostHHBIE MAarHUTHI U UX B3aUMOJECHUCTBUE.
MaruutHoe nosie. Bekrop MarHuTHOM MHAYKIUH. JIMHUK
MarHUTHOW MHIYKIIUH

MaruutHoe 1noJie MpoBOJHUKA ¢ TOKOM. OTBIT DpcTrena.
B3anmoneinicTere NpoOBOJAHUKOB C TOKOM
JlaboparopHas paboTa «3y4eHre MarHUTHOTO TOJIS
KaTyIIKH C TOKOM»

Jara
IJIaH

Hara ¢paxkr

JlelicTBUE MarHUTHOTO TOJISI HA IPOBOTHUK C TOKOM.
Cuna Ammepa. Jlaboparopnas padora «VccnenoBanue
JICHCTBUS TIOCTOSIHHOTO MarH|uTa Ha PaMKy C TOKOM»

JleiicTBre MarHUTHOTO TOJISl HA IBHXKYIIIYIOCS
3apspkeHHyro yactuiy. Cuna Jlopenna. Pabora cumsl
Jlopenna

OneKkTpoMarHuTHas uHAykus. [loTok BekTopa
MarHuTHOM uHAYKIHH. DJC nHayKIuu. 3aK0H
3IeKTpOMarHuTHOW unaykiuu dapanes

JlabopaTtopnast pabora «MccinenoBanue siBIeHUs
AIIEKTPOMATrHUTHOW WHIAYKIIMH

NupykTtuBHOCTD. fBNenue camounaykuuu. I1C
CaMOMHIYKITUU. DHEPTHUsl MATHUTHOTO TOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

10

TexHuueckue YCTpOﬁCTBa " X MPUMCHCHHC:
MOCTOAHHBIC MAarHuThbI, SJICKTPOMArHUThI,
SJICKTPOABUTATCIIb, YCKOPUTECIIN 3JIEMCHTAPHBIX YaCTUII,
WHIAYKOWUOHHA I1€Yb

O6o06maromuii ypok «MarHuTHOeE ToJe.
DONeKTpOMarHUTHAST MHIYKIIHS

11

12

KOHTpOJ’IBHaﬂ pa60Ta mo TeMe «MarauTHoe 1moJe.
SHGKTpOMaFHI/ITHaSI HHIYKIOHA»

CBobosHbIe MexaHnueckue konedbanus. ['apmonnueckue
Kosie0aHus. YpaBHEHUE TapMOHUYECKUX KOJIEOaHUH.
[TpeBparienue sHeprun

13

JlaGopatopHas pabota «MccnenoBanue 3aBUCIMOCTH
nepuoja Majblx KojieOaHHui rpy3a Ha HUTU OT JIJTMHbI
HUTHU U MAcChl Ipy3a»

14

Konebarenbubiit KoHTYp. CBOOOIHBIE
AJICKTPOMArHUTHBIC KOJICOAHUS B UICATHEHOM
K0JIe0aTEIbHOM KOHTYpE. AHATOTHS MEXKIY
MEXaHHYECKUMU U 3JICKTPOMArHUTHBIMHU KOJICOAHUSIMH

15

®opmyna TomcoHna. 3aKOH COXpaHEHUS SHEPTUH B
U7eabHOM KOoJiebaTeTbHOM KOHTYpE




[IpencraBienue o 3aTyxaronux KOJIeOaHUIX.

16 BrinyxieHHble MexaHU4Yeckre Konebanus. Pe3onanc.
BbIHYX1€HHbIE 3JIEKTPOMAarHUTHBIE KOJICOAHUs
[Tepemennbiit Tok. CHHYCOUJATBHBINA TEPEMEHHBIN TOK.

17 MoOIIHOCTb IEPEMEHHOTO TOKA. AMIIIUTYAHOE U
JEHCTBYIOIIEE 3HAYCHHUE CUIIbI TOKA M HAIIPSDKCHUS

18 Tpancdopmarop. [IponsBozacTso, nepenaya u
OTpeOJICHUE 3JIEKTPUUECKON SHEPTUH
Y CTpONCTBO U IPaKTUUECKOE IPUMEHEHUE

19 JJIIEKTPUYECKOT0 3BOHKA, T€HEPATOPa NEPEMEHHOI0 TOKA,
JIMHUH 3JIEKTpoliepesay
DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE

20 aneKTpodHeprun. KynbTypa nucnosnap3oBaHus
AJIEKTPO3HEPIUHU B TOBCETHEBHOM KU3HU
MexaHnueckue BOJIHBI, yCIOBUS PaCIIPOCTPAHEHUS.

21 [Tepuox. CxopocTh pacpOCTpaHEHUS U JYIMHA BOJIHBI.
ITonepeuHble U IPOIOJIBHBIE BOIHBI

29 3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa.
TemOp 3ByKa

23 DNeKTpOMarHUTHbHIE BOJIHBI, UX CBOMCTBA U CKOPOCTb.
[IIkasya 3J1EKTPOMAarHUTHBIX BOJIH

24 [TpyHIMIIBI paguOCBs3U U TeleBUACHUA. Pa3BuTne
CpEACTB CBs3U. Pannonokamms

25 Kontponbnas pabora «KonebaHusi 1 BOJIHBID»

26 IIpssMonMHEHOE pacIpOCTpaHEHUE CBETA B OAHOPOAHON
cpene. ToueuHblil ICTOYHUK cBeTa. JIyd cBeTta

97 OTtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS CBETA.
[TocTpoeHne n300pa’keHNi B INIOCKOM 3epKalie

28 [Tpenominienue cera. [loiHOE BHYyTpEeHHEE OTpakKEHHUE.
IIpenenbHbIN Yo MOJIHOTO BHYTPEHHETO OTPaKEHUS

29 JlaGopaTtopHast pabota «M3mepenne mokazaress
IIPEJIOMJIEHUS CTEKIIA»

30 JIunssl. [Toctpoenue n3obpaxenuit B mun3ze. Popmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE JTUH3BI

31 JlaGopaTtopHas pabota «MccinenoBanre CBOMCTB
U300paKeHH B JIMH3AX»

30 Hucnepcus ceeta. CroxkHbll cocTaB 6enoro cera. L{ser.
JlaGopatopHas pabota «HaOmroieHue qucrnepcun CBETay

33 Wntepdepenius ceta. Audpaxius cera.
JudpaxknuonHas pemeéTka

34 ITontepeunocTs cBeTOBBIX BOJIH. [lonsipu3anus ceera

35 OnTuyeckue NpudOpPHI U YCTPOICTBA U YCIIOBUS UX
0€30I1acCHOTr0 MPUMEHEHUS

36 I'paHuIIBI IPUMEHUMOCTH KIIACCUYECKON MEXAHUKH.
[ToctynaTel cienuanbHOM TEOPUH OTHOCUTEIBHOCTH

37 OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHUE




BPEMCHH U COKpAIICHUEC NJINHBI

DOHEprus U UMITYJIbC PEIATUBUCTCKON YacTulibl. CBA3b

38 MAacchl C S3HEPTUEN U UMIYJILCOM. DHEPIHUs TOKOS

39 Konrponsnas padora «OnTrka. OCHOBBI ClICIIHATbHON
TEOPUU OTHOCUTEILHOCTH»

40 ®oronsl. Dopmysa [Inanka. DHeprus u UMIyIbC GOTOHA

a1 OtkpeiTue u uccienoBanue Goroadpdexra. OnwiTer A. T
CroneroBa

42 3akonsbl poTtodddexTa. YpaBHeHHE DUHIITEHHA IS
dororddekra. «Kpacnas rpanuna» hotosrdhdexra

43 ,Z[aPHCHHe ceera. Onbite [1. H. JIeOeneBa. Xumudeckoe
NeiCTBHUE CBETa
TexHUYeCKHe YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE:

44 ¢doTorsIeMeHT, POTONATIHK, COTHEUHAs Oarapes,
CBETOJINO]I

45 Pemenune 3amad no reme «71€MEHTHI KBAHTOBOW ONTHKN

46 Monens aroma Tomcona. OnbiTel Pesepdopna o
paccestHuIO a-yactull. [InanerapHas Mozaens aToma

47 IToctynatel bopa

48 Wznyuenue u normiouieHue GOTOHOB MPH MEPEXOe aToMa
C OJTHOT'O YPOBHsI DHEPI'MH Ha Apyroi. Buael ciekTpos
BousiHoBBIE cBOMCTBa yacTull. Bosabl ne bpos.

49 KopnyckynsapHo-BoaHOBOM Ayanu3M. CHOHTaHHOE U
BBIHYX/ICHHOE U3J1y4eHHE

50 OtkpriTue paguoakTuBHOCTU. OnbITh Pesepdopra o
OIPEAECIICHUIO COCTaBA PAIMOAKTUBHOTO U3ITY4YECHHUS

51 CgoiicTBa anb(a-, 6era-, ramma-u3nydeHus. Bnusaue
PaAMOAKTUBHOCTH HA KUBbIE OpPraHU3MBI
OTtkpriTHE IPOTOHA U HeTpoHa. M3oTombl. Anbda-

52 pacmiaj. DJIeKTPOHHBIN U MO3UTPOHHBIHN GeTa-pacna.
I'amma-n3nyuenue
OHeprus CBA3U HYKJIOHOB B siApe. SInepHbIe peakLuu.

53 SAnepuslii peaktop. [IpoOiaembl, mepceKTUBEI,
DKOJIOTMUECKUE aCIEKTHI IAEPHON SJHEPTETUKH
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTo/p1 HaOJIOIEHUS M pETUCTPAIK 3JIEMEHTAPHBIX

54 yactull. Kpyrnsiii cron «@yH1aMeHTalIbHbIE
B3aumoeiicTBus. EquHCTBO (hr3nueckoit KapTHHbI
MUDPa»

55 Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3bI,
IUTAHETHI, X BUAUMOE JIBIKeHue. CollHeuHas cuctemMa

56 Connue. ConHeyHast akTUBHOCTb. VICTOUHUK SHEPTUN
ConHua u 38€31
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TJIaBHOU

57 MOCJIEIOBAaTEILHOCTH. BHYyTpeHHEe cTpoeHME 3BE3 .

COBpCMCHHBI@ MNpCACTABJICHUSA O ITPOUCXOKACHHUHU U




spostronnu CoJtHIa ¥ 3BE3]

Muineunsiii [lyte — nama ["anaktuka. [lonoxxenue u

58 neuxenne Connna B [anaktuke. ['anaktuku. Y€pHble
JIBIPBI B SIIPax TajJakTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopus bombioro
B3pbIBA. PenukToBOE M3iydeHue. MeraranakTuka

60 Hepeniennsie npo6aemMbl aCTpOHOMUU

61 KonrtpomnbHas pabora «71eMEeHTHl aCTPOHOMUHU U
acTpou3uKm»
O6o06maromuii ypok. Ponb ¢pu3uku 1 acTpOHOMUH B

62 SKOHOMHMYECKOM, TEXHOJIOTHUECKOM, COITMAIbHON 1
THYECKON cepax AeITeTbHOCTH YeJI0BEKa

63 O6o6maromuii ypok. Ponb U MeCTo qovmnm "
ACTPOHOMHUHU B COBPEMEHHOI Hay4YHOH KapTHUHE MUDPa
O6o6maromuit ypok. Posib ¢pusndeckoii Teopuu B

64 (hopMHUPOBAHUH MTPECTABICHUN O PU3NUECKON KapTUHE
Mupa
O6o6maromuii ypok. Mecto pusndeckoir KapTHHBI MUPa

65 B 0011IeM PsIZTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

66 PesepBHbIil ypok. MarHuTHoe 1osie. DJIeKTpOMarHuTHas
WHIYKIIHS

67 PesepBHblil ypok. Ontuka. OCHOBBI ClIEIMaIbHOW TEOPUU
OTHOCHUTEIIHOCTH

68 Ilpomesrcymounas ammecmayusa. Hmozoean

KOoHmpoavHaa paboma.




