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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CpeAHETro 00IIero oopazoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHOM MpPOrpaMMbl,
npeacraBieHHbix B ®I'OC COO, a Ttakke ¢ ydérom (denepanbHOW pabodeid mporpaMmbl
Bocriutanus 1 Konnenuuu npenonaBaHusi yueOnoro npeaMera «Pu3ukay B 00pa3oBaTEIbHBIX
opramm3anusax Poccuiickoii  ®Deaepanuu, peamu3yIONIMX OCHOBHBIE  00pa3oBaTEIbHBIC
MIPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompenenser o0sA3aTeIbHOE MPEIMETHOE COAEpIKaHUE,
YCTaHABJIMBAET PEKOMEH]yEMYIO IOCJIE0BATEIILHOCTh M3YUYEHHUS TEM U Pa3/eioB y4eOHOTO
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Iporecca,
BO3PaCTHBIX 0cOOEHHOCTEH oOyuaromuxcs. [Iporpamma o pusuke naét npeacraBieHue o HENsX,
coJiep’kaHuu, 001el cTpateruy 00y4eHus, BOCIIUTAHUS U pa3BUTHsI 00ydarOIIUXCsl CPeICTBaMU
yuyeOHoro npeamera «duzuka» Ha yriayOoaEHHOM YpOBHE.

N3ydyenue kypca ¢(usuku yriiyOJ€HHOro YpOBHS IIO3BOJIIET pealu30BaTh 3ajadu
npodecCHOHANbHOM OpPHEHTAllMK, HANpPaBICHO Ha CO3JaHHE YCIOBUW JUISl MPOSBICHUS CBOUX
UHTEJJICKTyalIbHBIX Y TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOy4YarolmuMmcsi, KOTOpbIe
HEOOXOMUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme mo ¢usmke ompenenstorcs IUIaHUPyEMble Pe3ylbTaThl OCBOCHUS Kypca
¢bu3KKYN Ha YPOBHE CpEHEro 00IIero 00pa3oBaHUs: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIC
(Ha yrmy6néHHOM ypoBHE). HayuyHO-METOM0I0rHYeCcKOi OCHOBOM IS pa3paboTKu TpeOOBaHUH K
JMYHOCTHBIM, METANPEJIMETHBIM U IPEIMETHBIM pe3yJibTaTaM O0yYarolMXcs, OCBOUBIIMX
nporpaMmy Mo (U3HKe Ha YpOBHE CpeqHEro olmiero oOpa3oBaHUs Ha YIIIyOJIEHHOM YPOBHE,
SBIISIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (U3HUKHU Ha YIITyOJIIEHHOM YPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YJIbTaThI IO rojiaM O0yUEHUS;

coJiepkaHue yueOHoro npeamera « PU3uKkay mo rogam o0ydeHHsL.

[TporpamMa mo Qu3MKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMHU (PU3UKU JUISl COCTABIIEHUSI CBOMX pabOUUX MPOrpamM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATHBY y4YWTelNed U
IIPEIOCTABIAET BO3MOXHOCTH [UISl pEaJu3alyd PA3IMYHBIX METOJMYECKUX TOAXOAO0B K
IpenoiaBaHuio (PU3UKM Ha yriTyOJIEHHOM YpOBHE IIPU YCIOBUU COXpPAHEHUs 00s3aTeNbHOI yacTu
coJiep’KaHus Kypca.

®u3nka Kak Hayka o HauboJsee 00IIKX 3aKOHaX NMPUPOAbI, BEICTyIasl B KayecTBe y4eOHOT O
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaloIeM MHDE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XuMHel, ouonoruen, gusmdeckoit reorpadueit u acrponomueit. Mcnonb3oBaHue M akTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAennsio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHue ¢GU3MKA BHOCUT OCHOBHOM BKJIaa B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00y4Jaroierocs, B popMUpoBaHUE YMEHUIN
NPUMEHSATHh HAYYHBIH METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU Y4eOHBIX HCCIIEIOBAHUH.



B ocHoBy Kkypca pu3nku Ha ypoBHE CpeIHEro O0Iero oOpa3oBaHUs MOJIOKEH PsIT UIICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPXKUT MaTepuall U3 BCEX pa3fiesioB (PU3MKHU, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUU C HEMl MaTepuall Kypca Gpu3nku o0beIuHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBusiercs (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHIHana (GU3NIecKoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBA, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU ITPOOJIEMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gpusuku yriay6iEHHOIO ypOBHS NpeaIoaaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKMX M TEXHOJIOTMYECKMX MPHIOKEHUM HM3YdEHHBIX
TeOpuii W 3aKkoHOB. llpm 3TOM paccMaTpuBaIOTCS HAa YypPOBHE OOIMIMX TPEACTABICHUN W
COBPEMEHHBIE TEXHUUECKHUE YCTPOUCTBA, U TEXHOJIOTUU.

Hoea »3rxonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMs,
HOCBALIEHHBIX 3KOJIOI'MYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYyKIeHHS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
HKOJIOTHYECKOH Oe30MacCHOCTH.

OcBoenue comepxanus mporpamMmsl o ¢uzuke B CYHI] HI'Y noctpoeHo Ha npuHIunax
CHUCTEMHO-/IEATEIbHOCTHOI0 I01X0/1a. B CBsI3U ¢ TeM, uTo B (pu3HKe peann3anus 3TUX NPUHLUIIOB
0asupyercsi Ha HCIHOJB30BAHWUU OKCIEPUMEHTA, KaK IIOCTOSHHO JEHCTBYIOMIETo (akTopa
y4eOHOTO TMpolecca, mporecc 00ydeHus pa3ouT Ha TPU BUIA ICATEILHOCTH IIKOJIbHUKA. [1epBoIii
— OCBOEHHE Ha JICKI[MOHHBIX 3aHATHIX B IOTOYHBIX ayIUTOPHIX TEOPUH, ONHUCHIBAIOIIUX SIBICHUS
B BUJIC 3aKOHOMEPHOCTEH, C Mpe/CTaBlIeHUEeM sBICHUH B (opme aeMOHCTpauuu (HpOHTAIbHBIX
MO/JIEJIbHBIX OIBITOB, SIBHO IMOKA3bIBAIOIIKX SIBJICHHUE, B TOM YHUCJIE C UCIOIb30BAaHUEM LIU(PPOBBIX
TEeXHOJOruil. BTOopoe — pa3BuTHE HAaBBIKOB pEIIEHUS MOJEIBHBIX 3aJady, B TOM 4YHUCIE C
MEXIPEAMETHBIM COAECPKAHUEM, KAK 110 YCIOBHIO, TaK ¥ peaIM3alliM PELLICHUS, HA CEMUHAPCKHUX
3aHATUAX B MAJIBIX Tpynnax. TpeTbe — 3aKperieHre YCBOGHHOT0 MaTepHana B IeATeNIbHOM popme
IPU BBIMOJIHEHUH YYEHMUYECKOTO SKCIIEpUMEHTa B JaO0OpaTopHOM IMpakTukyme. B uacTHocTn
yriayOJaeHHOe U3ydeHue MpeaMeTa MPEANnoiaraeT, YTo yUeHHYECKHIl 3KCIIEPUMEHT MOXKET OBbITh
pasneneH Ha nonaszanaud. IlepBas — 3TO €caMOCTOATENBHOE MOBTOPEHHE JIEMOHCTPALMOHHBIX
OMBITOB JJISl YSCHEHHMs NMPHUHLUIIOB W METOJ0B IOCTPOCHMs HKCIEpUMEHTa A Haubolee
HarJsJHOW JEMOHCTpaluu siBlIeHUs. BTopoe - mocTpoeHus: 3akOHOMEPHOCTEN U ONpesesieHus
omuOOK u3MepeHuil. B pe3ynbrare MKOJBHUKH OOYYarOTCS AKCIEPUMEHTAIbHBIM CIoco0am
aHalM3a, YMEHHIO0 paboTaTh ¢ MPUOOPaMU M COBPEMEHHBIM 000pY/IOBaHHEM, a TaKXKE HaBBIKAM
pabotsl B rpynmne. [Ipu 3ToM paboThl NpakTUKyMa MHTEIPUPOBAHbI B CHCTEMY JIaOOpaTOPHBIX
paboT, KOTOpbIE MPOBOJATCS B NMPOLIECCE M3YyUEHUS PA3/AEIOB U TEM, MPOXOJUMBIX B JIaHHBIH
MOMEHT Ha CEMMHAPCKUX M JIEKIHOHHBIX 3aHATHSAX. Ilpu sToM wacTh paboT MHpaKkTHKyMma
IIPEIoJIaracT CaMOCTOATEIbHOE HCCIEI0BAaHUE, KOTOPOE IPOBOAMTCA 10 PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBOi HHCTPYKIIHH.

B nmporpamMMme cucrema yueHU4ecKoro SKCIepuMeHTa, 1a00paTOPHBIX padOT U MPaKTUKyMa
IpeJICTaBIeHa €AUHBIM epeuHeM. BeIOOp TeMaTHKH JUIsl 3TUX BUJOB YUEHHUECKUX TPAKTHUECKUX
paboT OCYIIECTBISIETCS MPEToAaBaTeNIeM UCXO0/11 U3 0COOEHHOCTEH MOYypOYHOTo MIIAHUPOBAHUS,
CTETIEHU TEKYIIEero OCBOCHMsS MaTepualla INKOJIbHUKAMH, a TakXe OCHAlleHHs KaOuHeTa
nabopatopHoro mnpaktukyma. Ilpu 3TOM oOecrneunBaeTcsi OBJAJCHHE U PA3BUTHUE HABBIKOB



0o0y4JarloIMMUC TPOBOAUTH TMpsIMble U KOCBEHHBbIE HW3MEPEHUS BEJIMYUH, MCCIEI0BaHUs
(U3MUECKUX 3aBUCUMOCTEH, a TAK)KE MOCTAHOBKH OMBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Ha cemunapckux 3aHsATHSX OOJBIIOE BHUMAHUE YJIEISETCS PELICHUIO PACUETHBIX U
KaueCTBEHHBbIX 3ajad. [Ipu 3ToM niis pacu€THBIX 3a7a4 MPUOPUTETOM SIBJIAFOTCS 33/1a4d C SIBHO
3aJJaHHOW UM HESIBHO 3a/IaHHON (U3NYECKOM MOJEIbl0, MO3BOJSIONINE MPUMEHSATh HW3Y4YCHHbIE
3aKOHBl U 3aKOHOMEPHOCTH, KaK M3 OJHOrO pasjiena Kypca, TaKk MU MHTETpUpYys NPUMEHEHUE
3HAHWHA U3 Pa3HBIX Pa3lelioB (U3HMKH, a TAKKE MEXKIPEAMETHBIX 3HAHWUU. J[JI1 KauyeCTBEHHBIX
3aJ1a4 MPUOPUTETOM SIBJISIFOTCS 3aJlaHUsl Ha 00bsSICHEHUE/TIpe/icKa3aHe MpoTeKaHus (PU3NUecKux
SBJICHUN U TPOIIECCOB B OKPY>KAIOLIEeH *KU3HU, TpeOyromre BbiOOpa (U3NYecCKO MoIenu IJis
CUTYallUU IPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecnieuenuro yuebnoro npouecca kypc ¢uzuku B CYHI HI'Y yriy6nénnoro ypoBHs Ha ypoBHE
cpenHero oOmiero oOpa3oBaHMs M3y4yaeTCsi B YCIOBUSAX TpeX TUIOB KaOuHeToB. [lepBblil —
0oJbIIas IOTOYHAS ayJUTOPHUSL, AJIs IPOBEACHNUS JIEKIIMOHHBIX 3aHATUN C IEMOHCTPALMOHHBIMU
OTBITAMH, KOTOpBIE (HOPMUPYIOTCSI B OTACIBHBIX JIAOOPAHTCKUX KaOWHETaX, COJEpIKaIluX
HeoOxoaumoe (usndeckoe obOopyaoBaHue W TpuOOpbl. BTopoit — Manble ayauTopuu AJs
CEMHUHAPCKUX 3aHATHi. Tpetuii — naboparopun PU3NIECKOro MPAKTUKYMa, IJ11 BO3SMOXKHOCTH KaK
¢dpoHTaibHOTO (TIperojaBareyieM), TaK W CaMOCTOATEIbHOro (YUYEHMKOM) BBIOJTHEHUS
JKcIepuMeHTa. B kaOuHeTax 51abopaTOpHOro NpPAKTHKyMa, a TakkKe Ja0OpaHTCKUX, €CTh
HeoOxoauMoe n1abopatopHoe O0OpyJOBaHUE MAJIsSi BHINOJHEHHUS YyKa3aHHBIX B IMpOrpaMMe [0
bu3MKe YYEHUYECKHX OIBITOB, JTabOpaTOpHBIX paboT U paboT MpPaKTHUKyMa, a TaKKe
JEMOHCTPALIMOHHOE 000pyA0BaHUE.

JlemoHcTpanmoHHOE 000pyAOBaHHE C(HOPMUPOBAHO B COOTBETCTBUM C IPUHILIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00eCreuynBaeT MOCTAHOBKY NMEPEYHCIEHHBIX B MpOrpaMMme Io
bu3MKe KIIOYEBBIX JIEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
IMIIUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaboparopHoe 000pyAOBaHUE JJIsl YUEHUUYECKUX MPAKTHUECKUX paboT chopMHpOBaHO B
BUJIC TEMAaTHUYECKUX KOMILJIEKTOB M 00€CIeYMBAET BO3MOKHOCTh OJJHOBPEMEHHOI'O BBIOJHEHHUS
pasHBIX SKCIEPUMEHTOB OJIHOW IPYMIIOH, WM KJIACCOM, C YYETOM BBINOJIHEHUS OJHOM pabOThI
nByms  oOywatronumucs. Kommiektsl  jmabopatopHoro oOOpyAOBaHHsS IOCTPOEHBI  Ha
KOMIUIEKCHOM HCIOJb30BaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUJIe LU(POBBIX J1AOOPAaTOPHil.

OCHOBHBIMU LIENISIMU U3Y4€HUs GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

(dbopMUpOBaHKE UHTEPECA U CTPEMIICHHUSI 00YUAIOIIUXCS K HAYYHOMY M3YyUEHUIO PUPOBbI,
Pa3BUTHE UX UHTEUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pasBUTHE TMPEACTaBIEHUH O HAydHOM MeETOJe IO3HaHUA M (OPMHPOBAHUE
MCCJIEIOBATEIBLCKOTO OTHOIIEHHUS K OKPY KAIOIUM SIBJICHUSM;

(dbopMUpOBaHHE HAyYHOTO MHPOBO33pPEHUSI KaK pe3ysibTaTa M3y4EHUs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMUpoOBaHUE YMEHUI OOBACHATH SBICHHUS C WCMOJIb30BaHHWEM (U3MUYECKUX 3HAHHHA U
Hay4HbIX JI0KA3aTEIbCTB;

(dbopMupoBaHUe NPEACTABICHUHN O PO PU3UKU JJIS1 pa3BUTHSI APYTHUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

pa3sBUTHE TMPEJACTaBIEHUI O BO3MOXHBIX cdepax Oyaymel mpodeccuoHaTbHON
NeSITeTbHOCTH, CBS3aHHBIX C (DM3MKOHM, MOATOTOBKA K JaibHEiIIeMy OOyYeHHI0 B 3TOM
HaIpaBJIEHUH.



Jloctuxenune 3TUX Iieliel oOecriedrBaeTcsl pelIeHHeM CIeAYIOIUX 3a7ad B Ipoliecce
U3y4eHHS Kypca (pU3MKK Ha YPOBHE CPEIHEro O0IIero 00pa3oBaHuUs:

npuoOpeTeHne cucTeMbl 3HaHUKH 00 0o0mMX (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO GU3UKY, SJEKTPOAMHAMUKY, KBAHTOBYIO (PU3HUKY U
3JIEMEHTHI acTPODU3UKY;

dbopMUpOBaHHE YMEHUHN IPUMEHSITh TEOPETUUYCCKUE 3HAHUS 11 O0BICHEHUS (DU3MUECKHUX
SIBIICHUH B TIPUPO/JIE ¥ JUISI IPUHSATHUS MPAKTUYECKUX PEIICHUI B TOBCETHEBHON JKU3HH,

OCBOEHHUE CIIOCOOOB PEIICHUs Pa3IMYHbIX 33]a4 C SBHO 33/J1aHHOIN (HU3HUECKON MOJEIBIO,
3aja4, MOJAPa3yMEBAIOUINX CaMOCTOSTENbHOE CO3JaHHe (PU3UUECKOW MOJEH, aJleKBaTHON
YCIIOBHSM 33J]au¥, B TOM YHCJIE 3a]1a4 HHKEHEPHOTO XapaKTepa;

MOHWMaHWe (PU3UYECKHX OCHOB W TPHUHIUIOB JIEHCTBUS TEXHHYECKUX YCTPOHCTB U
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPEAdy;

OBJIaJICHUE METOJaMH CaMOCTOSTEIbHOTO IUIAHWPOBAHUS M TPOBEACHUSA (PUINUECKHUX
OKCIIEPUMEHTOB, aHallM3a W WHTEpIpeTanud WHQPOPMAIUU, ONpPEIeIeHUS JTOCTOBEPHOCTH
MOJYYEHHOTO pe3yJIbTara;

CO3/IaHHME YCIOBUU JUIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIIENOBATEIHCKON, TBOPUYECKOU
JESITEIIbHOCTH;

pa3BuTHE HHTEpeca K cepaM MpodecCHOHATBHOMN NeSTETbHOCTH, CBA3aHHON C (PH3UKOM.

B cootBercTBum ¢ TpedoBanusvu @I'OC COO yrinyOnéHHbBIN ypOBEHb H3yUSHUS YIeOHOTO
npenmMera «Du3KKay Ha YpOBHE CpelHEro ooiiero oopazoBaHus BbIOMpaeTcss 00ydaroluMucs,
IUTAHUPYIOIIMMHU TPOJIOJDKEHHE OO0pa30BaHUS MO CHEHUAIBHOCTSAM  (DU3HKO-TEXHHUYECKOTO
npodus.

Ha usyuenne pusuku (yriyOJ€HHBIH YPOBEHB) HA YPOBHE CpeHET0 00mIero oopa3oBaHus
TUTsE PU3UKO-MaTeMaTuyeckoro npoduist AByxroanyHsix notokoB B CYHI[ HI'Y orBoautcs 408
gacoB: B 10 kiacce — 204 gaca (6 gacoB B Hezmemo), B 11 kimacce — 204 gaca (6 4acoB B HEZEIIO).

[Tpennaraemslii B mporpamme 1no Gusnke nepeyeHb J1ad0paTOPHbIX U IPAKTUUECKUX paboT
SIBIIIETCS. PEKOMEHJIOBAHHBIM, YYHTENb JeJIaeT BBHIOOP TPOBEICHHS J1ab0paTOpHBIX padoT U
OTIBITOB C YUYETOM MHIUBUAYaTbHBIX 0COOEHHOCTENH 00yJatOIIUXCs.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Mexanuka. Mexanuka ;kuakocTu. I'azoBbie 3aK0HBI
1 cemecTp

Hay4yHblii MeTO/ NTO3HAHMSA NPHPOABI

®usnka kak Hayka. HayuHple METOIBI O3HAHUS OKPY KAIOILIErO0 MUPA M UX OTIMYUA OT IPYIHX
MeTo10B mo3HaHus. OCHOBHbIE (DU3MYECKHE MOHSATH: W3MEHEHHe, HaOIIOJCHHE, THIIOTE3a,
mojenb. M3mepenue (Qu3MUECKUX BEIUYUH. AHaOroBeIX M LUQPOBBIX HU3MEPEHUS.
ITorpemnocTy u3MepeHuid. Poib 3KCIIEpUMEHTa M TEOPUM B IIPOLIECCE IMO3HAHUS IPUPOIBL.
Hayunble runore3sl. Poiabp mMarematuku B (usuke. dusndeckue 3akoHbl. OU3NUECKUE TEOPHH.
MonenupoBanue (U3NYECKUX SBICHUH W MPOLECCOB. ['paHMIIBI TPUMEHHUMOCTH (PU3MUECKUX
3akOHOB U Teopu. [IpuHuun coorBeTcTBUsL. OCHOBHBIE 3JIEMEHTHI (PU3UYECKON KapTUHBI MHpA.

KunemaTnka

1. Mexanuueckoe asmkeHue. [loctynatenbHoe M BpalaTelbHOE ABMXKEeHHE Ten. Cucrema
orcuera. Cucrtemsl KoopauHatr. Pagnyc-BexkTtop. MarepuanpHas Touka. Tpaektopus. [1yTs.
[Tepememenue. CpeqHsis 1 MTHOBEHHasi ckopocTh. [Ipsimast u oOpaTHas 3a1a4a MEXaHUKH.

2. YckopeHue MatepuaibHON Touku. CBsI3b KOOPAMHATHI, CKOPOCTHU, YCKOPEHUS uepe3 rpapuKu
¢byHKUMi: TpadUUecKuii CMBICI TUIOMAAH Mo rpadukoM GYHKIMK U HAKJIOHA KacaTelbHOH
K rpaduky ¢pynxuuu. IpsmonuHeiiHoe paBHOMEPHOE U paBHOYCKOPEHHOE JBHKEHHE.

3. Kpusonuneiinoe apmwkenne. HopManbHas ¥ TaHTE€HIMAIbHAs COCTABIIAIONINE YCKOPCHHUS.
JIBrKeHMe B I0JI€ TSHKECTH. [IBHKEHME IO OKPY>KHOCTH. YTJIOBasi CKOPOCTh. CBs3b yIIIOBOU
CKOPOCTH C JIMHEHHOM, MNepuoJOoM U 4YacToTod oOpamenus. LleHTpocTpeMurenbHoe
yCcKopeHue. Pannyc KpuBU3HBI TPACKTOPHUH.

4.  OTHOCUTENIBHOCTh MeXaHudeckoro nBuykeHus. [lepBbiii 3akoH HbroTOHA M MHEpLMATIbHBIE
cucreMsl orcuera. [IpeoOpazoBanue ['anuies. IIpuHIMI OTHOCHUTENBHOCTH B MEXaHUKE.
Kunemarnueckue cBa3u. MeToa MabIX nepeMeneHHi.

5. TexHuyeckue yCTpOICTBa W TMPOLECCH: CIUAOMETP; MABMXKEHHE CHApsIOB; ILEMHbIE,
HIecCTepeHYaThle U PEMEHHBIE Nepeauu; CKOPOCTHbBIE JIU(MTHI U T.11.

JMunamuka. 3akoubl HploToHa

6. BsaumopeiicTBue Ten. Cuiia Kak XapakTepucTuKa B3aumoaencTsus. [Ipuniun cynepno3uuun
JIEUCTBHUS CHJI.

7. Macca kak mepa uHepiuu. [lepBbiif 3akoH HploTOHA, MHEpLMaIbHBIE CUCTEMBI OTCYETA.
Bropoit u Tpernii 3akonsl Herotona. [IpuHnmn otHocutensHocTr [Manumes.

8. ®dyHJaMeHTalbHble  CWJIBI.  3aKOH  BCEMHMPHOIO  TATOTEHMS,  HKBHUBAJIEHTHOCTh
rpaBUTALlMOHHOW M HMHEpPTHOW Macchl. Cuna Tsxectd. Bec Tenma m HeBecoMocTh. CHIIBI
ynpyroctd. Cuia peakiMy Onopbl, CHJIa HaTSHKEHHUS] HUTH. J(narpaMMa HaTsSO KEHMsI, MOLYJIb
IOnra, 3axoH I'yka, npyxunbl. Cuisl cyxoro TpeHus. /laBnenue.

9. MWmnynsc. Bropoit 3akon HbioToHa B mmmysibcHoM Buje. Mmmynbe cuibl. Bropoil 3akon
HproToHa 17151 cUCTEMBI MaTepHANIbHBIX TOYEK. L[eHTp Macc cucTemsl.

10. 3akoH coxpaHeHus uMmysbca. PeakTuBHOe ABMkeHne. PeaktuBHas cuna. ConpoTHBIEHHE B
JKUJKOCTSAX U ras3ax.

11. HeunepuuanabHbIE CUCTEMbI OTCUETA.

IIncbMeHHasi IOTOKOBasi KOHTPOJIbHAS padoTa
Pabora, kuHeTH4YecKasi JHEPTUs, 3AKOHbI COXPAHEHUS



12.

13.

14.

15.

16.

17.

18.

PaGota m MomHocTh. PaboTa kak ckajlsipHOE MNPOU3BEACHUE CHIIBI U IE€pPEMEIICHUs.
I'paduueckuii crmocod HaxoxaeHus paborel. Kunermueckas osHeprus. bamanc ans
KHHETUYECKOW YHEPTUHU.

KoHncepBaruBHable cuibl. lloreHnmanbHas sHeprus. bamaHc g MONMHOW MEXaHUYECKON
SHEPruu. 3aKOH COXPAHEHHUs MOJHONW MEXaHWYECKOW dHEpruM. banaHc 3Hepruu A LeHTpa
Macc.

OHeprus B pa3uyHbIX cucTeMax orcyera. OcoO0eHHOCTH paboThI CUJI TPEHUS.

LlenTpanbHble U HELEHTPAJILHBIC yapbl. YIIPYTUe U HEYIIPYTHe CTOJIKHOBEHHS. AOCOIIOTHO
HEYNPYTUi yJap U N0JHasi KWHETUYECKAasi SHEPTUs CUCTEMbI MaTEpUaIbHBIX TOYEK.
BuyTpeHHsist 3Heprusi: HeYIpyrue yaapsl U «B3pbiBbl». Ilepenaya u mpeoOpa3oBanue sHEPTUit
B CHUCTEME Tej. YCIOBHMS Ha MaKCHUMaJbHYIO Je(OpMalMi0 HPY>KUHBI, MAaKCUMAJIbHYIO
CKOPOCTb TEIL.

3aKOH  BCEMHPHOIO  TATOTEHHA W  IOTCHUHAJbHAs DHEPIUd  I'PAaBUTALlHOHHOIO
B3auMozeicTBus. MomeHT umiynbca. CoXpaHEHUE MOMEHTA MMILyJbca JUIsl JBMJKEHUS B
LIEHTpaJIbHOM HoJie. [IBM)KeHHe B rpaBUTALIMOHHOM THoJe, 3akoHbl Keruepa. 1-4, 2-9 u 3-1
KOCMHYECKHE CKOpOCTU. DPPeKTUBHBIN MoTeHInan. DUHUTHOE U MHPUHUTHOE JIBUKCHUE.
OnnmunTUYecKue, runepooIvyeckue U Napaboiuyeckue TPAaeKTOPUM JIBUXKEHHMS B
rpaBuTaniMoHHoM nosie. [Tanenne na ConHue.

[TpuHIMI BUPTYaJIbHBIX NTEPEMEIIEHUH (MaJIbIX OTKJIOHEHHUH OT paBHOBECHS).

Crartuka TBepaoro teja. 'mapocraruka. I'mapoamHaMuka uaeajabHOM KUIKOCTH

19.

20.

21.

22.

AOGcomoTHO TBEpaoe Teno. MOMEHT Cuiibl. YCIOBHSI CTaTUYECKOTO paBHOBecus. Bujbl
paBHOBeCHs. Y CTONYUBOCTD.

IInotHocTs  Tenma.  [laBnenume. MexaHWYECKME  CBOMCTBA  JKHJIKOCTH, TEKY4eCTb.
I'mppocratnueckoe nasneHue. 3akoH [lackand. 3akon Apxumena. Ilonrexanue. VYcnosus
IJIaBaHUs TEJl.

WneanbHas HecxknMaeMas )KUAKOCTb. CTalMOHaApHOE T€YeHUE KUAKOCTH. JIMHUYU U TpyOKH
TOKA. YpaBHEHHE HENPEPBIBHOCTU. Y paBHeHUe bepnymun. Kymysmus.

[TpocTbie MexaHu3Mbl, KO3()PHUINEHT MOJIE3HOTO AEHCTBUS.

Mouiekyasipaas ¢puszuka. Ctpoenue BemectBa. ['a3oBbie 3aK0OHBI

23.

24,

25.

26.
217.

28.
29.

30.

3aKOHBI IPOCTHIX 4YMceld, 3aKoH ABoragpo. CtpoeHue BeliecTBa. ATOMBI U MOJEKYJIBI.
Monenu cTpoeHus rasa, )XUAKOCTH U TBEPAOTo Tena. JKuakue KpucTauibl, ia3mMa.
Kputnueckuii sxcnepumeHT Pymbopaa muis reopun temnopoaa. Onbitsl [leppena. OcHoBHBIE
nonoxenus MKT. BbpoyHoBckoe nsmxenue. Juddysus. KomuuecTBo BemiecTBa, 4uCiIoO
ABoraJipo.

ITATh SKCIIEPUMEHTAIBHBIX TA30BbIX 3aKOHOB.

Mopens nneansHOro rasa. J[aBieHue uaeanbHoro rasa.

Temneparypa. Ilkaner Temneparyp: Llenscuii, @apenredt u 1.11. Jmarpamma COCTOSIHUS
BEIIECTBA, TpoiHas Touka. I[locTpoeHuss abCOMOTHOM MmIKAIBI TemiepaTyp. CBs3b
TEMIEPATYPbl M CPEOHEH KHUHETHYECKOM OJHEPrUM MOJEKYJ. YPABHEHHS COCTOSHHUSA
UJEAIBHOTO rasa.

PaBHOBeCHOE COCTOsTHME U PABHOBECHBIM mpolecc. M3omponeccst.

ITonnpaBku Ban-nep-Baanbca. YpaBHeHnue peansHoro raza. M3orepma peanbHoro rasza. Ilap.
Bnaxnocts. Kputnueckas temneparypa.

Tepmomerp, 6apomeTp, TUTPOMETP.

CemecTpoBbIii MMCbMEHHbIN U YCTHBIH IK3aMeH



YyeHuveckuil IKCHEPUMEHT, JadopaTopHble pPadoThl, MNPAKTHKYM (BHeypOUYHasi
NesiTeJIbHOCTD).

BBeneHune B IpakTUKyM (IOTPELIHOCTHA U3MEPEHUN).

W3mepenue CKOpOCTH ITyJIM THEBMAaTHYECKOIO PYXKbsI.

IIpsiMmoe n3MepeHne yCKopeHusi CBOOOHOrO MajieHuUs.

W3mepeHue yckopeHust CBOOOIHOTrO MaJAeHUs C IOMOILBIO MAIlIMHbI ATBYa
N3y4enue ynpyroro pacTsyKeHusl.

N3yueHne TpeHus: HUTH.

Nzyuenue duryp Jluccaxy.

N3yueHne 3aKk0HOB TMHAMMKH ITOCTYIIATEIILHOIO JBUKEHUS.

Tpenue npu BpalieHUU ONOPBI.

Cratuyeckoe U ITMHaAMUYECKOE TPEHHUE.

N3ydenne coOCTBEHHBIX KOJIEOAHMH MaTeMaTHYeCKOro, (U3NYECKOro U MPYKMHHOTO
MasiITHUKOB.

DJIeMeHTbI TEPMOAUHAMHUKH. JjeKTpocTaTuKa. [locTossHHBIN TOK
2 cemecTp

J1eMeHTBI TEPMOJIUHAMHUKHU

1.

2.

©o~No A

[Tpupona TemnoTsl, BHYTpeHHsIs 3Heprusd. KonnuectBo Temnotel. Pabora B TepMOiMHAMUKE.
ITepBoe Hauano TepMoaHAMHUKU. TerI0eMKOCTb.

PaBHOBecHOe cocTosHue. PaBHOBecHbI mpouecc. PaboTta, u3MeHeHe BHYTPEHHEN SHEPTUH,
KOJIMYECTBO TEIUIOTHI U rpaduku Ha PV, TV, TP quarpamMmax 11t ©301pOIEeCCOB.

CBs3b TEIJIOEMKOCTH [UIsl M30XOPUYECKOTo IIpolecca U BHYTpeHHeW sHepruu. CBs3b
TEIUIOEMKOCTEH Ui M30XOPUYECKOro M Hu300apuyeckoro mnpoueccoB. Yucio creneHei
cB000ABI. TennoeMKocTs MHOTOATOMHBIX T'a30B U TBEPJIBIX TEJL.

AnuabatHslii mponecc. [lonutponHslil mporecc.

HeoOpaTumocTh TEMIOBBIX MPOIIECCOB.

TemoBele MamuHbl. [{UKIMUECKHE TPOLIECCHI.

Tennoseie apurarenu. KIIJI.

X0N0IUIIbHBIE MAIIMHBI M XOJIOMIIbHBIE KOI()(DUITUEHTHI.

[Muxn Kapro. Bropoe Hayano TepMoInHaMHUKN

TennoBble sIBJIeHUS

10.

11.

12.
13.

ArperaTHble cOCTOSIHUS U (pa3oBble nepexosl. [InaBnenue u kpuctamumsanus. Mcnapenue u
KoHAeHcauusd. Kunenue >kxuakoctu. OHeprus (pa3oBbIX MEPEXOJ0B. DHEPIHsl CrOpaHUs
TOIINBA.

TennoBoe paBHoBecue. Temronepenada. Buabl Temonepenadu: TEIIONPOBOAHOCTb,
KOHBEKIIMSI, U3ITyUEHUE.

YpaBHEHHE TEIUIOBOTO OallaHca.

TemoBele noToku. 3akoH HeroToHa-PuxmMaHa.

IloBepxHOCTHBIE M KANWLIAPHBIE 3P PEKThI

14.

MounekyngpHas KapTHHA THOBEPXHOCTHOIO CJOSA KHUAKOCTH. CHIIBI TTOBEPXHOCTHOTO
HaTspKeHHs. M3oTepmuueckas paboTa Npu yBeTUYEHHUH IUIOLIa MOBEPXHOCTH. JlaBieHue
01 UCKPUBJIEHHOM noBepXHOCThI0. CMaunBanue. Kpaesoit yron. Kanumisipusie 3¢ dexTs.

IToToxoBasi KOHTPOJILHAS



DIeKTPOCTATHKA

15.

16.

17.

18.

19.

20.

21.

22.

DNEeKTpUUECKUE 3aps/ibl. DIEMEHTAPHbBIN ANEKTPUUYECKUH 3aps]]. 3aKOH COXpaHEHUS 3apsja.
B3anmoneiicTBre  BIEKTPUYECKHUX  3apsAlloB. OJekTpusanus Teid. 3akoH  Kylona.
HampspkeHHOCTD 31eKTpruecKoro nossi. CUioBble JUHUM 3JIEKTPUUECKOTO MOJIS.

[Totok HanpspkeHHOCTH dJeKkTpuueckoro mois. Teopema Iaycca. HampsbkeHHOCTB
AIIEKTPUYECKOTO TOJIS I PABHOMEPHO 3apsDKEHHBIX MO MMOBEPXHOCTHU TIOCKOCTH U CEpHI.
[ToTeHnaIbHOCTD 3JEKTPOCTAaTHUECKOTO Mouisd. [loTeHIanbpHas sHeprus B3auMoIeHCTBUS
3apsAa0B, KoHcepBaTHMBHOCTh KysnoHoBckoro mnons. IloreHnuman snekTpUyYecKoro mosisl.
Pa3HocTh mMOTEHIMAIOB M CBSI3b €€ C HANPSHKEHHOCTHIO AJIEKTPUYECKOTO  IOJIS.
DKBUIMOTEHLIUAITD.

[TpoBoanuku u audnexTpuku. [lomynpoBoanuku. CBoMCTBa MPOBOJHUKOB B MOCTOSHHOM
AIIEKTPUYECKOM I10JIE. 3a3EMJICHUE.

Kongencaropsl. DnekTpuueckas eMKOCTh KOHAeHcaTopa. EMKoOCTh miiockoro, chepruieckoro
U IWIMHIPUYECKOTO KOHJEHCATOpOB. EMKOCTh yeIMHEHHOTo NpoBoaHUKA. CoequHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKeHHOro KoHJeHcaTtopa. /laBieHue (HaTsSKEHHE) U SHEPTUsl JIEKTPUUYECKOrO
nosisi. CpaBHEHHE HPHEPTHM CHUCTEMBI AJIEKTPUUECKUX 3apsIOB U DHEPTUU DIIEKTPUUYECKOTO
1O0JISL OT HUX.

[Tone B cpene, momsipusanus. BekTop anekTpocraTudeckod MHAYKIHMU. JMdIeKTpuueckas
IIPOHUIIAEMOCTh BEIECTBA. DHEpPrus mojs B cpeae. EMKOCTh IJIOCKOro KOHJIEHcaTopa,
3aMOJIHEHHOTO IUAJIEKTPUKOM U IIIOTHOCTh SHEPTUU TOJIS B CPEIE.

Teopema ['aycca B cpene. ' paHuyHbIE yCIIOBUS HA FpaHULIE pa3zena IBYX Cpe/l.

IocTOAAHHBIN JIEKTPUYECKUI TOK

23.
24,

25.
26.
217.
28.
29.
30.

31.

32.
33.

Onektpuueckuii Tok. Cuiia ToKa, MIOTHOCTh TOKA. DIEKTPUUYECKOE HAIPSHKEHHUE.
DJNEeKTpOHHAsA TEOpHUsl MPOBOAUMOCTU. 3akoH Oma mnsi ydyactka nenu. COnmpOTHBIICHHUE.
VYenbHOE COMPOTHBIICHHWE BEIIECTBA. 3aBUCHMOCTb COINPOTHUBIEHUS OT TEMIIEPATYpHI.
CBepXIpOBOAUMOCTb.

[TpaBuina cioxeHHst COMPOTHUBICHUN.

WneanbHbIe U pealbHBIE aMIIEPMETP B BOJIBTMETP.

DJ1C. O60061meHHbII 3akoH OMa.

3axonbl Kupxroda.

PaboTa 1 MOIIHOCTH 35eKTpHuecKoro Toka. 3akoH Jlxoyns-Jlenua.

DJEeKTpUYeCKUii TOK B  pa3IMYHBIX CpeAax: MeTaulax, »OJIEKTPOJIMTaX, rasax,
MOYTPOBOJIHUKAX, BAKyyMe.

[TomympoBoTHUKH, COOCTBEHHAs M TIPUMECHAsT IPOBOIUMOCTh. CBOMCTBa P-N mepexo/a, -1
npubopsl. Juosl.

Konnencaropsl 1 HeMTUHEWHBIC DIIEMEHTHI B JJIEKTPHUECKUX TETISIX.

Tok B a1€KTpOIHUTaX. DINEKTPOIUTHIECKAS TUCCOLUAIHS. DIIeKTpon3. 3akoHbl Dapaznes s
aNeKTpon3a. TexHuueckoe NpUMEHEHHE HIIEKTPOIIN3A.

CemecTpoBbIi NHCHbMEHHBIN U YCTHBIH 9K3aMeH



YyeHuveckuil IKCHEPUMEHT, Ja0opaTopHble PpadoThbl, MNPAKTHKYM (BHeypPOUYHas
NesiTeJIbHOCTD).

OrpezienieHre YHUBEPCATbHOM ra30BOM MOCTOSIHHOM

N3mepenne BA3KOCTH BO3AyXa.

N3mepenne BA3KOCTH TIIUMLEPUHA.

DKcnepuMeHTalbHas IpOBEepKa ypaBHeHUs bepHysuin.

N3ydeHune KanuuisipHbIX SBICHUMN.

N3mepenue ko3 duirienTa mOBEpXHOCTHOTO HATSKEHUS BOJIBI.

H3mepenune cKOpoCTH 3ByKa B BO3/IyXe M IMOKa3aTels afuadaThl METOI0M CTOSIUUX

BOJIH.

Nzydenune popMupoBanust cTosueil BoHbI B TpyOke KyHara u onpeaeneHne CKOpocT!

3ByKa (1udposas maboparopus [Tacko).

N3mepenne OTHOIIEHUS TEIUIOEMKOCTEN ra30B.

N3mepenne TemioéMKOCTH METaJIOB.

N3yueHue cTosTunX BOJH U ONPEACICHHE CKOPOCTH 3BYKa B CTEPIKHE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢uszuku yriay6nénHoro ypoBHs B 10 kilacce ocyuiecTBisieTcs ¢ y4éToM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eéH C KypcaMu MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnsle nOHAMUA, C6AZAHHBIE C UYUEHUEM MENMO0008 HAYUHO20 NO3HAHUA:
SBJICHME, Hay4HbIM (Qakr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TeOpus, HaOIIO/EHHE,
9KCHEPUMEHT, MOJECIIMPOBAHKUE, MOJIEIIb, U3MEPEHHE, TIOIPEIIHOCTH U3MEPEHUIl, N3MEPUTEIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelnieHne cuCTeMbl ypaBHeHMH. JluHelHas @yHkuMs, mnapadoia,
runepoona, ux rpaduku u cBoicta. TpuroHomerpudeckue GyHKINUN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXJIECTBO. BEKTOpbl M HX MHpPOEKIMH Ha OCU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonozua: mexannueckoe JBUKEHHE B KUBOU mpupoae, 1MPpdysusi, ocMoc, TEII000MeH
KHUBBIX  OpraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpyXamlledl  cpenpl,  yTWIM3alUs
OMOOPraHNYECKOro TOIJIMBA Ul BBIPAOOTKH «TEIMJIOBOI» M 3JEKTPOIHEPIHH, MOBEPXHOCTHOE
HATSDKEHHE U KalWUIPHBIE SBICHHSI B TPUPO/IE, DIIEKTPHUECKHUE SIBICHHS B )KHBOH MPHPO/IE.

Xumun: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsi Macca, MoJyYeHHe HaHOMaTepualloB, TEIUIOBbIE CBOMCTBA TBEPIBIX Tel, )KUIKOCTEH U
ra3oB, OJKHUIKHE KPHUCTAIbl, DJEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs
JIVICCOIIMAIINS, TATbBAHUKA, SJIEKTPOHHAS MEKPOCKOITHSI.

TI'eozpagpua: BnaxxHOCTh BO3AyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeodpa3zoBaHue IBUKEHUN C UCIIOIb30BAaHHEM MEXaHHU3MOB, YUET CyXOro U
KHUJIKOTO TPEHUS B TEXHHMKE, CTAaTHYECKWE KOHCTPYKUMHU (KPOHIUTEHH, pemérdarsie
KOHCTPYKIINH ), HCITOJIb30BAaHHUE 3aKOHOB COXPAaHEHHSI MEXaHUKH B TEXHUKE (THPOCKOI, BOJIOMET
U JIpyTHe), IBUTATeNlb BHYTPEHHETO CrOpaHus, MapoBas TypOWHA, OBITOBOW XOJIOJWJIBHUK,
KOH/IMIIUOHEP, TEXHOJOIMH TIOJIy4€HUs COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE
HaHOMAaTEepHaJiOB, W  HAHOTEXHOJOIWH,  OJEKTpOCTATHUYECKas  3alluTa,  3a3eMJICHHUE
AIIEKTPONIPUOOPOB, Ta30pa3PsTHBIC JTAMITBI, TIOTYIPOBOHIUKOBBIE TPHOOPHI, TATbBAHNKA.



11 KUIIACC

MarHuTHoe noJje. J1eKTPOMATHUTHASI HHAYKIHUS.
MexaHuyeckue M 3JIeKTPOMAarHUTHBIE KOJIEOAHUS U BOJHBI.
3 cemecTp

MarsurocraTuka

1.

OmnbIT Dpcrena, CBs3b MArHUTHBIX U 3JIEKTPUUYECKUX sIBJICHUH. [[eficTBUe MarHUTHOTO TOJIs
Ha NPOBOJHUK C TOKOM. B3aumopeiicTBue nNpoBOAHUKOB ¢ TOKOM. OmnpeneneHne NHAYKIUU
MAarHUTHOTO IOJIS.

2. Cwia Amnepa. MOMEHT cwJl, JEHCTBYIONMIMKA CO CTOPOHBI MarHUTHOTO TOJII Ha PaMKy C
TOKOM. MarHMTHbII MOMEHT paMKu. MarauTtHoe 1nosie Toka. 3akoH buo-Casapa-Jlamaca.

3. Tlose nmst: GECKOHEYHOTO MPOBOAA; HA OCH KPYTrOBOT'O BUTKA C TOKOM; COJICHOU/IA.

4. JleficTBHE MarHMTHOTO TOJIS HA IBMOKYyLuiics 3apsia. Cuia Jlopenia. J{BuxeHue 3apspkeHHOM
YacTUIbl B OJHOPOJHOM MarHuTHOM nosie. Jlapmoposckuii paguyc. IlapameTpsl BUHTOBOM
JIMHUM — TPAEKTOPUHU JBW)KECHHUS 3apSHKEHHON YaCTHULbI B IOCTOSHHOM MAarHUTHOM IIOJIE.

5.  MarunuTHoe nose B cpeze. HanpskeHHOCTh MarHUTHOTO 1M0JIsl. MarHuTHasi IPOHUIIAEMOCTh
BELIECTBA.

6. BsammopelicTBHE MarHUTOB.

7. Teopema 0 LIMPKYJISLIMA MArHUTHOT'O TIOJIS.

8. MarHuTHbII MOTOK. 3aKOHBI MArHUTOCTATHUKU. | paHUYHBIE YCIIOBHSL.

9. MHuayxtuBHOCcTh. CaMOMHIYKIMSL. VHIYKTHUBHOCTH COJICHOUIA

DIeKTPOAMHAMUKA

10. Onbitel ®apanes. SIBneHHE SIEKTPOMATHUTHOM WHIYKIMH. 3aKOH AIIEKTPOMArHUTHON
unaykuuu. [Ipasuno Jlenna. 9IC mHAyKIMKM B IPOBOJHUKE ABMXKYIIEMCS B OJXHOPOAHOM
MarHuTHOM IOJI€.

11. BuxpeBoe anexrpuueckoe noie. Toku dyko.

12. HAyKTUBHOCTh. DHEPIus W JaBIEHHE MArHUTHOTO TOJs Ha mpumepe coienomnpa. D/C

KaTyIIKU HHAYKTUBHOCTH.

IToToxoBasi KOHTpPOJILHAsI padoTa

Mexannuyeckue KoJ1e0aHus

13.

14.

15.

16.
17.

Koneb6arenbnas cucrema. CBOOOIHBIE KOJIeOaHUs. AMIUTUTY/1a, IEPUO/I, YaCTOTa KOJIeOaHUH.
MatemaTtuyeckuil MasiTHHUK, TPY3HUK Ha MPY>KUHKE.

["apmonnueckue konebanus. KnaeMaTndaeckoe M TMHAMUYECKOE OMTMCaHUE. DHEPTeTHICCKOE
omucaHue. BBIBOA JAMHAMUYECKOTO OMHUCAHMS TapMOHUYECKUX KojeOaHuiH U3 UX
SHEPTHUYCCKOI0 1 KHHEMATUYCCKOT'O OIMUCAHUA.

Amrutyna u ¢aza. CBsi3b aMIUTUTYIbl UCXOJHOW BEUYHHBI C aMIUTMUTYAaMU CKOPOCTH U
YCKOPEHHSI.

[Teproa Manmbix cCBOOOIHBIX KOJIeOaHUH MAaTEMAaTUYECKOTO MASITHUKA U TIPYKUHHOTO.
[TonsTust 0 3aTyxaroiux KojeOaHusx. BeiHyk/eHHbIe KojeOaHus. Pe3oHaHc, pe3oHaHCHas
KpuBas. BnusHue 3aTyxaHus Ha BUJ pe30HAHCHOU KPUBOM. ABTOKOJIeOaHusI.

DJIEKTPOMAarHUTHbIE KoJIeOaHusI



18.
19.
20.
21.
22.

23.
24.

Koneb6arenbubiii KOHTYp. CBOOOIHBIE KOJIEOaHUs B MaeaTbHOM KOHTYpe. @opmyna TomcoHa.
CBsI3b aMIUIUTYABI 3apsiJia C AMILTUTYA0M CUJIBI TOKA. 3aKOH COXpaHEHUsI SHEPTUU B KOHTYpE.
3aryxatomue DM konebanus. BeinyxaeHabie OM Kosie0aHus.

[Tepexonubie mporeccel B RC u RL nemoukax.

[TepemenHbIN TOK. MOITHOCTH EPEMEHHOTO TOKAa. AMIUIUTYHOE U JACHCTBYIOIIEE 3HAUCHUE
CHUJIbI TOKA U HAIPSKEHUS MIPU PA3HBIX 3aBUCUMOCTSIX MIEPEMEHHOT0 TOKa OT BPEMEHHU.
CunycousanbHbIl TNEpEeMEHHbI TOK. Pe3nucrop, KOHIAEHCATOp W KaTyllka B IENu
CHUHYCOHUJAJIBHOTO IEPEMEHHOI0 TOKa. MIMnenanc.

Pesonancnas kpusas. JlooporHOCTS DM KOHTYpA.

['enepaTopsl W JABUraTeNu NEpeMEHHOTo Toka. [Ipom3BojacTBO, mepenada u morpebieHne
aJIeKTpUdecKoi sHepruu. Tpexdaszueiii Tok. TpaHchopmaTopsl.

MexaHudyecKkue u IJICEKTPOMArdHuTHbIC BOJITHbI

25.

26.

217.

28.

MexaHunueckue BOJIHbI, yCIOBUS UX pacnpocTpaHeHus. [lonepeunsie U Ipo1oibHbIE, IEPUO],
CKOPOCTh pacHpOCTpaHEHUs, JUIMHA BOJHBL. CBONHCTBA MEXaHMYECKHX BOJIH: OTPa’KEHUE,
npeIoMIIeHue, HHTephEpeHIHs U AU(PaKITHsL.

3ByK. CKOpOCTh, TPOMKOCTh, BbICOTa TOHA, TeMOp. LllymoBOe 3arpsisHeHHE OKpy)Karoiien
Cpeapbl.

OM Bonbl. OnbiThl ['epria. OTKpbITHE 3JEKTPOMArHUTHBIX BOJIH. Y CJIOBUS U3lyueHHss OM
BOJIH. B3anMHas oprueHTanus CKOpoCTH pacpoCTpaHEeHUs1, HAIPSKEHHOCTH 3JIEKTPUIECKOTO
U MHIYKLIUU MarHUTHOTO TOJEH B 3JEKTPOMAarHUTHOW BOJIHE. DHEpPrHsl IEKTPOMarHuTHON
BOJIHBI.

CpoiictrBa OM BOJIH: OTpa)keHHE, NpPEJIOMIICHUE, TOJSpU3anus, WHTepPEpeHIHs |
mudpaknus. lkana OM Bonn. [Ipumenenne DM BoimH B TexHUKE M ObITy. Pammocssisb,
panuosnokauusa. OM 3arps3HeHue OKpYKarollel cpe/ibl.

CemecTpOBbBIN NMCHbMEHHBIN U YCTHBINH 9K3aMeH

Ydennueckuii JIKCHEepUMEHT, Jia0opaTopHbie PadoThbl, MNPAKTUKYM (BHEYpPOUYHas
NeATeJIbHOCTD).

W3ydeHune UCTOYHMKA TOKA.

HccnenoBanue BOIbT-aMIIEPHOM XapaKTEPUCTHKU JIaMITbI HAKATUBaHUS.
W3mepeHune HampsKeHUs! BHICOKOBOJIBTHOIO HCTOUHUKA.

V3MepeHnne MarHUTHOTO MO 3eMITH.

W3ydenue nporeccoB 3apsaKku-pa3psaKi KOHACHCATOPA.

N3zydenue mporecca BO30YKICHHS U 3aTyXaHUS TOKA B KaTYIIKE HHIYKTHBHOCTH.
W3ydenue koiebaTenT»HOrO KOHTYpa

N3yuenue sanexTpoHHOro U udpoBoro ocruuiorpada.

TpyOxka Ileppena.

Omnpenenenue yaenpHOro 3apsjia 3JIeKTPOHa.

3aKoH dIeKTpOMarHuTHOW uHayKImu dapanes.

OneKTponus.

Cuna Jlopenua.

3akoH Kynona.

Pusznyeckas ¥ reoMeTpHYecKas ONTHKA.
JJIeMEeHTBhI KBAHTOBOM (PM3HKH.



4 cemecTp

OnTuka

1.

10.

BonnoBeie cBoiictBa cBera. [lpuniun ['rolirenca-®penens. 3aKoH MPETOMIICHUS U
OTpa)KEHHUS CBETA. YTOJ IOJHOTO BHYTPEHHEro oTpaxkeHus. Jlucnepcusi. AOCOMIOTHBIN
IIOKa3aTeNb IPEJIOMIICHHUS, OTHOCUTENIBHBIM [TOKA3aTeNb IPEIOMIICHUA. X0/ JIy4el B IPU3ME.
[TocToSHCTBO ~ 4acTOTBl CBETa M COOTHOLIEHWE JUIMH BOJIH IIpU  IEPEXOJE
MOHOXPOMaTHYECKOI0 Yepe3 IPaHuUIly pa3Jelna ABYX ONTUYECKUX CPEN.

Wntepdepennus. KorepeHTHbIE HWCTOYHHMKH. YCJIOBUS HAONIOACHHS MaKCHMyMOB U
MHUHMMYMOB OT JIByX KOI'€pEHTHbIX MCTOYHHMKOB. MHTeppepomerp Maiikenbcona. Konbua
Herorona. arepdepenuns B TOHKUX ruieHkax. [IpuMenenne narepdepeHiny B TEXHUKE.
Hudpakaus Ha miockod mmienu. udpakuwss Ha KpyrjioM OTBEpPCTHH. 30HBI DpeHes.
Judpakumonnas pemietka. YcIoBHUA HAOMIOJCHUS TJIABHBIX MAaKCUMyMOB TpPHU MaJACHUHU
MOHOXPOMaTHYECKOI'0 CBETA Ha TU(MPAKIIMOHHYIO PEIIETKY.

I'eomerpuyeckas ontuka. [IpsmonuHelHOe pacnpOoCTpaHEHUE CBETA B OJHOPOIHOU Cpele.
JIyu, Toueunslit uCTOUHUK. OTpakeHUE CBETA, 3aKOHBI OTpaykeHus. [Ipenens mpuMeHnMOoCTH
TreOMETPUYECKO ONTUKU. TeHb, MOIyTeHb, 00JIACTH BUAMMOCTH.

OTtpaxxkeHue cBera OT IUIOCKOro 3epkaina. Muumoe uzobpaxenue. Chepuueckoe 3epkaio.
[Toctpoenue nzobpaxeHuii B chepuueckoM 3epKasie.

[Tpenomnienue ceera. IlonHoe BHyTpeHHEe oTpaxeHue. X0/ JIydel B IUIOCKONapauIeIbHON
IUTACTUHE U NIPU3ME.

JIunssl. Iloctpoenune wuszoOpaxeHus B jaMH3ax. IlocTpoeHue u300pakeHUM peIMETOB
HaXOJSIIMXCS Ha IJIaBHOM oNTHYeckoi ocu. Onrudeckas cuiia JInH3bl. TOHKast JTuH3a.
Ontuueckue npubopsl. Poroanmnapar. I[Ipoekumonssiii ammapar. I'ma3. Ouxu. Jlyma.
Muxkpockon. 3putenbHas TpyOa. Teneckorr.

®oromerpus. Cuna ceera. OCBEIEHHOCTb. SIPKOCTS.

Buner wmsnydennii. Buner  cnextpoB. CnekrpaneHbiid  aHanmu3.  MHpakpacHoe u
yneTpaduoneToBoe u3dydeHus. PeHrtrenoBckue syud. Illkama 3neKTpoMarHUTHBIX
W3JTyYEHH.

OcHoOBBI ClIEUATILHOM TECOPUH OTHOCUTECJIBHOCTH

11.

['paHunbl MPUMEHUMOCTH Kiaccuueckol mexaHuku. lloctynatel DHHIITEHA W TNEepBbIE
ciaenacTBus W3 HHUX. [IpocTpaHCTBO — Bpemsi B CHENUAIBbHOW TEOPHUM OTHOCUTEIBHOCTH.
Coopitue B CTO. [IlpeobpazoBanus Jlopenna. CoOcTBeHHass cuCTeMa OTCYeTa.
[TIpocTpaHCTBEHHO-BPEMEHHON HWHTEpBAN. PacTseHne BpPEMEHH, COKpAIICHUS JMHEWHBIX
pa3smepoB. PeISITUBUCTCKMI 3aKOH CIIOKEHHS CKOpPOCTEH. YCIOBHE MPUYMHHOCTH.
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHH U COKpAIleHUE JJTMHBL. DHEPTUst
U UMIYJIbC PENATUBUCTCKOM dacTuibl. CBSI3b Macchl € DJHEPrHEM M HMMIIYJbCOM
PEIATUBUCTCKON YaCTUIIBI. DHEPTHUS TIOKOS.

IToToxkoBasi KOHTPOJILHAA padoTa

DJIeMeHTBI KBaHTOBOH Gu3uku. Pu3nKa aToOMa M aTOMHOTI0 SI/APa



12.

13.

14.
15.

16.

17.
18.

19.

20.

21.

22.

3apoxaeHe KBAaHTOBOM TEOpPHH. TeruioBoe M3JIydeHHE aOCOJIOTHO YEPHOTO Tesa. 3aKOoH
cmemienns Buna. Pacnipenenenue sHepruu B criekTpe aOCOIIOTHO YepHOro Tena. ['umoresa
[Inanka. @OTOHBI, SHEPTUS U UMITYJIBC.

®otosdp¢exr. Omnbitel CromeroBa. Teopust ¢orodddexra itHmTeitna. Ilpumenenue
dotoaddekra. Xumuueckoe nericteue ceeta. Dortorpadus.

Omnertel I1. H. JIeOenesa u C. . BaBunosa. /laBiieHue cBera.

I'mnotesa ne bpoisnisa 0 BOJIHOBBIX CBOMCTBAX 4acTUll. KOpmyCKyIsspHO-BOJHOBOW JTyaJIU3M.
Judpakuus snextporoB. CooTHOIIEHHE HeompeaeneHHocTei [ elizendepra.

Crpoenune aroma. Mogenp Tomcona. Onbitel Pesepdopna. [InanerapHas mMojens aroma.
[Toctynarel bopa. Mogens atoma Bomopoga o bopy. CrekrpasbHble 3aKOHOMEPHOCTH.
OKCIIEPUMEHTAIBHOE JI0KA3aTENbCTBO CYIIECTBOBAHMS CTAlMOHAPHBIX COCTOSHUUA. ONBIT
®panka u ['epua.

CHoHTaHHOE U BBIHYKJIEHHOE U3aydyeHue. KBaHTOBbIE HCTOYHUKH CBETa — JIA3€PBHI.
Hyxnonnas monens siapa I'elizenOepra-HBanenko. 3apss siipa, MacCoOBOE YHCIIO, U30TOIIEI.
PannoaktuBHOCTE. AJba pacnaj, 6eTa pacnajbl, ramMmma u3iiyuyeHue. 3aKOH paJJu0aKTUBHOTO
pacnaza. PagroakTuBHbBIE U30TOIBI B IPUPOJIE.

MeToapl HAOMIOACHUS U PEruCTpaIiy dJIeMeHTapHbIX YacTtull. CBOICTBAa HOHU3UPYIOIIETO
U3JTyYEHUS U €T0 BIUSHUE HA XKUBBIX. EcTecTBEHHBIN (POH, 103UMETpHUsL.

HckyccTBeHHOE NpEeBpalleHUEe aTOMHBIX siep — sAlepHble peakuuu. OTKpbITUE HEHUTPOHA.
CrtpoeHne aTOMHOTO sizipa. SlnepHbie cuiibl. DHEPTHUs CBSI3M aTOMHBIX siep. Jedekr macco
anpa. SlnepHele peakuuu, neneHue u cuHre3. Jlenenue saep ypana. llenHble sinepHble
peakuuu. SInepHslil peakTop.

TepMosiiepHbIe peakiiu, IpoOIeMbl YIIPaBIsIeMOro TepMosiiepHoro cunTes3a. [Ipumenenue
AJIEPHOM SHEPIUU. DKOJIOTHUS SAEPHOU SHEPTETUKHU.

OtkpbiTHe nO3UTpoHA. AHTHUacTulbl. Pacnag HeltpoHa. OTKpbITUE  HEHUTPHHO.
DyHJaMEHTAIbHBIE B3aUMOJCUCTBUA. bapuoHBI, ME30HBI W JENTOHBI. [IpomexyTouHbie
0030HBI — IEPEHOCUMKH cabbIx B3aumoeicTBuil. [Ipencrasnenus o CtaHnapTHONH MOJIEIH.
KBapk-rmoonHas Mojens afpoHoB. @usuka BHe CtanaapTHol moaenu. TéMHas marepus u
TéMHas sHeprua. EnuHcTBO usnueckoi KapTHHBI MUpA.

DJIEeMEHTBI ACTPOHOMMH U ACTPOPU3NKH

23.
24.
25.

26.
27.

28.

29.

30.

Oranbl pa3BuTusl acTpoHoMuu. [IpukiaaHoe U MUPOBO33pEHUYECKOE 3HAYEHHE aCTPOHOMMUHU.
[TpruMeHUMOCTb 3aKOHOB (PU3UKH U1 OOBSICHEHUS PUPOIBI KOCMUUECKUX O0BEKTOB.
MeTto1bl acCTpOHOMUYECKUX HccenoBaHni. COBpEMEHHbIE TEIECKOIIbl: ONTUYECKUE, Paino,
BHeaTMoc(epHast aCTPOHOMHUS.

Bun 3Be3gHoro Heba, co3Be3us, sipKUe 3B€3/Ibl, IUIAHEThI U UX BUJIUMOE JIBUKECHHE.
Conneunas cucrema. CosHue, ero akTuBHOCTb. McTounuk sHeprun CosHIa 1 3BE3 1.
OcHOBHBIE XapaKTEpUCTUKH 3Be3]1. [lnarpamma cieKTpajibHbIH Kjacc — CBETUMOCTb. [ 1aBHas
MIOCJIEA0BATENBHOCT  3BE3J. 3aBUCUMOCTH Macca — CBETUMOCTb Il TJIaBHOU
nocie0BaTelbHOCTH. BHyTpeHHee cTpoeHue 3Be3l. CoBpeMEHHbIE MpPENCTaBICHUS O
IIPOUCXOXKAECHNN U 3Boatonmu CosHLa U 3B€3], ATanbl )KU3HU 3Be31. Muteunsii 11yTs.
[Tonoxxenue u aBmxenre ConHua B rajlakTuke. TUIbI ralakTUK. PagyoraiakTuky U KBa3aphl.
YepHble AbIPHI B SApaxX FalaKTHK.

Bcenennas, ee pacmupenue, 3akoH Xa0O0ra, pazOeraHue rajgakTUK. Teopusi OGOJIBIIOTO
B3phIBa. PenukroBoe u3nyuenue. MacmrabHast cTpykrypa Beenennoil. MeraranakTuka.
Hepemennsie mpo6iieMbl aCTPOHOMUH.

ITucbMeHHbIH JK3aMeH
Ydennueckuii IKCHEpUMEHT, Jia0opaTopHble PpaldoTbl, MPAKTHKYM (BHEYPO4YHas

NesiTeJIbHOCTD).



N3mepeHne GpokyCHOro pacCTOSTHUS JIMH3.

M3ydenue 3aKOHOB OCBEIEHHOCTH ¢ IOMOIIBIO (POTOITEMEHTA.

W3mepenue IMHBI CBETOBOM BOJIHBI C TOMOIIBIO AU(PPAKITUOHHON PEIIETKH.
W3mepenune muprHbI MIETH M0 JTUPPaKINOHHON KapTHUHE.

N3mepenue nokasaress npeoMIICHUs.

N3y4eHue criekTpoB HCTOYHUKOB CBETA.

N3yuenune naTepdepeHun cBeTa pu OTPaXKEHUH.

HNutepdhepomerp MaiikenbcoHa.

O0o0maroniee noBTOpeHMe.

O6oOmieHne W cUCTeMaTH3alUsl  COJACpXKaHHMs  pas3felioB  Kypca «MexaHuKay,
«MounexynsipHasd Qu3MKa U TEPMOJUHAMUKA», «DIeKTpoanHamuka», «KosxeGaHus ¥ BOJHBIY,
«OCHOBBI  CHEIMAJIBHOM TEOPHUM OTHOCHUTENBbHOCTH», «KBaHTOBasg Qu3ukay, «IeMEHTbI
ACTPOHOMHUHU U aCTPOPUUKI.

Ponp ¢u3uku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
3THUYECKON chepax AesITeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U ACTPOHOMHHU B COBPEMEHHOM
Hay4YHOH KapTUHE MMpa, 3HAUEHUE ONUCATEIbHOM, CHCTEeMaTU3UpPYIOIleld, OObSICHUTEILHOW U
IPOTHOCTUYECKON (YHKUIMH (U3NIECKON TeOpuH, poiib (PU3NIECKON Teopuu B (OPMHUPOBAHUN
npeCTaBIeHUN 0 (PU3NYECKON KapTHHE MUPA, MECTO (PM3UYECKON KapTHHBI MUpa B 00IIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUIN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H.

Nzydenue kypca ¢pusnku yriryoaéHHoro ypoBHs B 11 kiacce oCylIecTBIsIETCs ¢ Y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMM MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOmemuvie noHaAmMuUA, C6A3AHHbBIE C UIYUEHUECM MEMOO08 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHbIE
npubopsl, nudpoBas 1abopaTopus.

Mamemamuka: perieHre cucTeMbl ypaBHeHui. Tpuronomerpuueckue GyHKIUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOKIECTBO. BEKTOphl M HX
IPOEKIIMM Ha OCU KOOpAMHAT, CIOKEHUE BEKTOpOB. [Ipou3Bo/HBIE 37I€eMEHTApHBIX (DYHKIHM.
[Tpu3Haku o100 TPEYTrOJIbHUKOB, ONpeeNIeHHE TUIOIAAN IIOCKUX GUryp u oobéma Te.

Buonozua: >nextpuyeckue sBICHUS B )KUBOM NPUpOIe, KoJlebaTeIbHbIe IBUKEHUS B )KUBOU
IPUPOJIE, SKOJIOTMYECKHE PUCKH TpU TPOU3BOJACTBE DJIEKTPOIHEPTUH, HIIEKTPOMATHUTHOE
3arpsi3HEHUE OKpYXKarollel cpenbl, YIbTpa3BYKOBas JAMArHOCTHKA B MEAMIIMHE, ONTHYECKHE
ABJICHUS B )KMBOW IIPUPOJIE.

Xumusa: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJZIMYECKas CTPYKTypa TBEPHABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPaIbHbIN aHAIN3.

TI'eozpagpua: marnuTHBIE TONIOCA 3€MIIM, 3aJIEKU MArHUTHBIX PY[, (POTOChEMKA 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, JIEKTPOABUTATEND
Sxobu, reHepaTop MEPEMEHHOIO TOKAa, HWHAYKIMOHHAas Tedb, JMHUM DJeKTpoliepenad,
AIIEKTPOJIBUraTENb, pajap, paJuONpUEMHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neusp,
yJIbTpa3ByKOBas JUArHOCTHKa B TEXHUKE, IPOEKLIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapesi, CITyTHUKOBbIE TPUEMHUKH, SE€pHAs YHEPTeTUKA U HKOJIOTUUYECKUE ACTIEKThI
€€ pa3BUTHSL.



ITNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUWA ITPOI' PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHNWA JINMYHOCTHBIE PE3VJIbTATDI

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro mpeamera « PU3uKay JOIKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULUEH JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHUEHTAlUMi, IO3UTUBHBIX BHYTPECHHHX
yOeXIeHU, COOTBETCTBYIOIUUX TPAJULHOHHBIM IIEHHOCTAM POCCHHMCKOro  OOILEeCTBa,
pacIIupeHNe KU3HEHHOIO OIBITA U OIBITA AEATEIbHOCTH B IPOLIECCE PEaIu3aluyd OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHUCIIE B YACTH:

IrPakKIAHCKOI0 BOCIIMTAHMSA:
e CchOPMHUPOBAHHOCTh TI'PAXJAHCKONW MO3MLUU OOYydYarollerocss Kak akKTUBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa;
® [IPUHATHE TPAJULMOHHBIX OOILIEUEIOBEYECKUX I'YMAaHUCTUYECKUX U IEMOKPATHYECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpECcaxX IPa’kAaHCKOI0 OOILIEeCTBa,

y4acTBOBaTh B CaMOYIPaBICHUU B 00pa30BaTeIbHON OpraHU3aluy;

® yMEHHME B3aMMOJEICTBOBATH C COLMAIbHBIMM MHCTUTYTAMM B COOTBETCTBHHM C HX

(GYHKUMAMU ¥ Ha3HAUEHUEM;
® TOTOBHOCTb K 'YMAaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUSA:
e cOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;
® [ICHHOCTHOE OTHOILIEHHUE K IOCYyJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSAM POCCHMCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:
e c(opMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;
e CroCcOOHOCTb OLIEHUBATh CUTYALINIO U IPUHUMATh OCO3HAHHBIE PELICHUS], ODUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI Y [IEHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YYEHOTO;
® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYUBOTO Oy IyIIErO.
ICTETUYECKOr0 BOCIMTAHUSA:
® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYAs 3CTETUKY HAy4yHOTO TBOPYECTBA,
npucyliero pusnveckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
® UHTEpeC K pa3IuyHbIM cepam MpopecCHOHATBHONW AEATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OyayIiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 007IacTH (PU3UKHU Ha

IPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e cOopMHPOBAHHOCTH IKOJIOTMUYECKON KYyJbTYpbl, OCO3HaHHE IIIOOATLHOTO XapakTepa

9KOJIOTHYECKUX MPooIIem;

® IUIAHMPOBAHME W OCYILIECTBIECHUE JCHCTBUN B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS

LeJIe YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



pacIIMpEeHHE OMbITa JEATCILHOCTH HKOJOTHYECKOW HAMpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 PU3MKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTh MMPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IPOLECCE H3YYEHUS
(GU3UKM  OCYIIECTBJIATH  TMPOEKTHYIO M  HMCCIEJOBATENbCKYIO0  JESTEIBHOCTD
WH/IMBUIYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJoruuyeckue JeiicTBUA:

CaMOCTOSTENbHO (OPMYIHUPOBATh U aKTyalIU3UpPOBaTh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LENH AeSTeIbHOCTH, 33]]aBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH UM TPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HUECKUX
SIBIICHUSIX

pa3pabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBBI B JEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEINISAM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJIHATE PabOTy B YCIOBUSIX PEAIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIILJICHUE MTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBrbIe ncciaenoBareanLcKue 1eliCTBUA.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATHSAMHU U METOJaMH (pU3UIecKOi
HaYKH;

BJIQJICTh HABBIKAMH YI€OHO-HCCIIEIOBATEILCKON U MPOCKTHOW ACSITEILHOCTH B 00J1aCTH
¢Gbu3KMKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITENILHOMY TIOMCKY METOJIOB
pemieHnus 3aaad  (PU3MYECKOTO COJEPKAHWS, MPUMCHEHHIO Pa3JIMYHBIX METOJIOB
MMO3HAHUS,;

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYYEHHUI0O HOBOTO 3HAHMSI, €r0 WHTEPIIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAlUsIX, B TOM YHUCIE MPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3aJ]ady, BBIJIBHTATh
TUNOTE3Y €€ peleHus, HAXOIUTh apIyMEHTHI IS I0Ka3aTeTbCTBA CBOMX YTBEPKICHHIM,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TOJIYYCHHBIE B XOJ€ pCIICHUS 3a7add Pe3yJbTaThl, KPUTHYSCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a7]a4 B 00Pa30BaTEIbHOMN IeATETHLHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBAThH IPUOOPETEHHBIN OITBIT,

YMETh MMePEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00J1aCTh KU3HECITSILHOCTH;
YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;



BBIIBUT'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAblI U PCHICHU A,
CTaBHUTb HpO6J’I€MBI " 3a71a4u, JOITYCKArIHEC aJIbTCPHATUBHBIC PCIIICHU .

PabGora ¢ unopmanmeii:

BJIQJICTh HABBIKAMH IOTYYCHHS HHPOPMAITUU (U3HUECKOTO COJICPIKAHUS U3 HCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIICCTBIISATH IOUCK, aHAJIM3, CHCTEMATH3AlMI0 U
HUHTEPIIPETALMIO HHPOPMAIIMK Pa3IMYHbIX BUIOB U (HOPM IIPEICTABICHHS,

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPraHU3alMOHHBIX 3a1ad ¢
coOmrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pa3IMUHbIX (opmarax ¢ y4EToM
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayJAMTOPUH, BBIOMpAs ONTUMAIBHYIO (OpMY
NPECTABICHUS U BU3yaJIH3allHU.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

OCYIIECCTBIISATH OOIICHHE HA ypOKaX (PU3UKU U BO BHEYPOUHOU ACSITEILHOCTH;
pacrno3HaBaTh MPEATOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYaTh KOHMIUKTHI,
pa3BEPHYTO W JIOTUYHO M3JIAraThb CBOKO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U UHMBHUAYaIbHOU PaOOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI ¢ y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTh M KOOPJIWHHUPOBATH
JEUCTBUS MO €€ JTOCTHIKEHHUIO: COCTaBIIATh IUIAH JEWCTBUM, paclpenessiTb POiIU C
y4ETOM MHEHHH YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHWBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJOro Y4YaCTHMKA KOMAaHIbI B OOIIWIA
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE MPOEKTHI, OLICHUBATH UJIEU C MO3ULUA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTyalUsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIEHUS] pacYE€THHIX M KaueCTBEHHBIX 3ajady, IJIaH
BBITMIOJTHEHUS MTPAKTUYECKOW paboThl C Y4ETOM HMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHMIA;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh Ha CeOs1 OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;



croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAUIIMH B 001acTH (HHU3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOM 00pa30BaTEIbHBIN U KyJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLIUOHAJBLHBLIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsiM, BHOCUTh KOPPEKTUBBI B JCSATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIlH, BEIOOpa BEPHOTO pEIICHUS,
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS [10 UX CHUXKCHMUIO;
IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTHUX IIPU aHAJIN3E PE3YJIbTATOB ACATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKH.

B mpoueccce JOCTUKCHHUA JTMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSA IIPOrpaMMBbl I10 (1)I/I3I/IK€ JJIsA
YPOBHA CPEOAHECTO 061_1_[61"0 06pa3OBaHI/I$I y o6yqa101u14xc;1 COBCPHICHCTBYCTCA 3MOI_II/IOHaJ'II>HI>II‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMI/IpOBaHHOCTLZ

CaMOCO3HAHUS, BKJIIOYAIOUIEI0 CIOCOOHOCTh ITOHMMATh CBOE OSMOIHMOHAIBHOE
COCTOSIHWE, BUACTh HAIIPABIICHHUS PAa3BUTHSI COOCTBEHHOM AYMOIIMOHAIBHOM cepsl, OBITh
YBEpEHHBIM B ce0e;

CaMOpPEryJHpPOBaHUs,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  yMEHHE  HPUHUMATH
OTBETCTBEHHOCTbH 32 CBOE MOBEICHUE, CIIOCOOHOCTh aJIAIITUPOBATHCS K AMOIIHOHAIBHBIM
U3MEHCHUSIM 1 HPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIMH, BKIIOUYAMOLICH CTPEMIICHHE K JAOCTIKCHHUIO LIEIU U YCIIEXY,
ONTHMH3M, HHULIUATUBHOCTh, YMECHHE JICHICTBOBATh, HCXO/Sl U3 CBOUX BO3MOXKHOCTEIH;
OMIIATUH, BKJIFOYAIOMICH COCOOHOCTh MOHMMATh YMOLUOHATIBHOE COCTOSHHE APYTHX,
YUUTHIBATh €r0 TPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO H
COTICPESIKUBAHUIO;

COIIMAJIBHBIX HAaBBbIKOB, BKJIOYAaIOIINX CIIOCOOHOCTD BBICTpanBaTb OTHOLICHHUA C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3periaTh KOH(IUKTHI.

I[TPEAMETHBIE PE3YJIBTATEI

K xonny o0yuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl HA YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJOTHYECKOM, 3KOJIOrMYecKoH,
COLIMAJILHOW M 3THYECKOM cdepax AESITeNbHOCTH YEJIOBEKa, POJib U MECTO (PU3MKU B
COBPEMEHHOM HayYHOU KapTHHE MUPA, 3HAUEHNE ONUCATEIBbHOM, CUCTEMATU3UPYIOIIEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKOM (QyHKIMI (u3nueckoidl TEOpUM — MEXaHMKH,
MOJIEKYJISIpHOI (DU3HUKH, TEPMOAMHAMUKH, JIEKTPOCTATUKU U MOCTOSSTHHOTO TOKA, POJIb
¢bu3ndecKkoit Teopuu B HGOPMHUPOBAHHUH MPECTABICHUN 0 GU3NUECKONW KApTUHE MUPA;

pas3nyarh yCI0BUS MPUMEHUMOCTH MOieiel (PM3NYECKUX Tel U MPOLECCOB (SABICHHN):
MHepLUaJIbHas CUCTeMa OTcu€ra, aOCONIOTHO TBEPAOE TENO, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOIHOE MaJieHne, abCOIIOTHO yIpyras nedopmanus,
abCOJIIOTHO yIpyroe 1 aOCOJIIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJIEIH Ta3a, )KUIKOCTU



U TBEPAOro (KpUCTAJUIMYECKOTO0) Tella, UIeabHbBIN ra3, TOYSUHBIH 3apsii, 0JHOPOJAHOE
IIEKTPUYECKOE 110JI€, IOCTOSIHHBIN TOK;

pa3nnyarh YCIOBUS (TpaHMIBI, OONACTH) NPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMI XapakTep (yHAaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHMYECKHWE TPOLECChl M SIBICHUS, HUCIOIB3YS
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUXKEHUS, (OpPMYJIbl KMHEMATUKH PABHOYCKOPEHHOI'O IBHIKEHHSI, MPeoOpa3oBaHUS
["anunes A CKOPOCTH U IEpEMELIEHM S, 3aKOHbI HpI0TOHA, IPUHLINMIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBl COXpPAaHEHHUsS UMIyJbca U
MEXaHUYECKOM 3HEPTUH, CBSA3b PaOOTHI CUJIbI C U3MEHEHHEM MEXaHHUYECKON 3HEpruH,
yCIIOBUSL paBHOBECHS TBEPAOrO Teja), MPU STOM MCIHOIb30BaTh MaTeMaTHYeCKOe
BBIPQ)KEHUE 3aKOHOB, YKa3blBaTh YCIIOBHUS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB!
npeoOpa3zoBanuii ['anmuies, BTOpPOro H TpPEeThero 3akoHOB HproTOHA, 3aKOHOB
COXpaHEHHUs UMITYJIbCAa U MEXaHUYECKOM SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl U SBJICHUS, HCIOIb3Ys] OCHOBHbBIE
nonokeHuss MKT u 3akoHbI MOTEKyIIpHON (PU3UKU U TEPMOJUHAMUKY (CBS3b aBICHUS
UJEaNbHOIO ra3a CO CPEIHE KUHETUYECKOM HSHEprued TEIIOBOr0 JIBKEHHUS U
KOHIIEHTpaLUEHN ero MOJIEKYJI, CBSI3b TEMIIEPATYPhl BELECTBA CO CPEAHEN KHHETUUECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHll, CBS3b JaBJICHUS HJI€aJIbHOIO Ta3a C
KOHILIEHTpaluel MOJIEKYJ U €ro TeMIiepaTypol, ypaBHeHue MenaeneeBa—Knanelipona,
NEePBBIN 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPAHEHHS YPHEPTHH B TEIUIOBBIX MPOIIEccax),
IIPY 3TOM HCII0JIb30BAaTh MATEMATUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCIIOBHS
IIPUMEHNMOCTH ypaBHeHUs MenaeneeBa—Knaneipona;

AQHAIU3UPOBATh M  OOBSACHATH JJIGKTPUYECKHE SBIICHUS, HCIONb3Ys] OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOJIUHAMUKH (3aKOH COXPaHEHUsI JIEKTPUUYECKOTrOo 3apsija,
3akoH KyJloHa, OTEHIMAIBHOCTD AIEKTPOCTATUUECKOTO MOJISA, IPUHIIUII CYTIEPIIO3UIINH
AIIEKTPUYECKUX TOJIEH, TIPU ITOM yKa3blBas yCIOBUS NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIICHHMA: 3aKOHbI OMa Ui ydacTKa LENu U JJid
3aMKHYTOH 3JeKTpuyecKoi 1ienu, 3akoH /xoyns—Jlenna, npasuia Kupxroda, 3akoHsl
Ddapanes 171 2JIEKTPOIU3A);

OTUCHIBATh (PU3UYECKHE MPOLECCHI U SIBJICHUS, MCIIONb3Ysl BEJIMYMHBI: MEpeMEIIeHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CUJIA, MOMEHT CHJIbI, JaBJICHUE,
NOTEHLIMANbHAsl SHEPrusi, KMHETHYecKas HHEeprus, MexaHuueckas sHeprus, padbora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIA TSKECTH, CUJIa YIIPYTrOCTH, CUJla TPEHUS,
MOITHOCTb, SHEPIUs B3aUMOIEHCTBUS Tena ¢ 3eMiIEN BOIU3U €€ MOBEPXHOCTHU, SHEPTHUs
ynpyroi aedopManuu MpyXHHbBI, KOJIWYECTBO TEIUIOTHI, a0CONIOTHAs TemIleparypa
Tesna, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPT Ul UI€AIbHOTO OJTHOATOMHOTO Ta3a,
paboTa wWIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ| wmaeambHOTO
TEIJIOBOTO JIBUTATEJNsl; IEKTPUUYECKOE TO0Je, HANPSHKEHHOCTD AJIEKTPUYECKOTO OIS,
HaNpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia WM 3apsDKEHHOTO Ilapa B BaKyyMe M B
JUDJIEKTPUKE, MOTEHLHAN JJIEKTPOCTaTUYECKOrO TOJs, Pa3HOCTh IOTEHIIMAJIOB,
JEKTPOABIIKYIIAsl CHJIa, CUjla TOKa, HamlpshKeHHe, MOLIHOCTh TOKa, dJIEKTpUYecKas
€MKOCTb IJIOCKOTO KOHJEHCATOpa, COPOTUBJICHUE yUacTKa IEMH € 0CIIe10BaTEIbHBIM
U TapauIeIbHBIM COEAMHEHHEM DPE3UCTOPOB, DHEPrus JJIEKTPUUYECKOTO IO
KOHJEHCATOPa;



00BSACHATH OCOOCHHOCTH MPOTEKaHUs (PU3NUYECKUX SABJICHUI: MEXaHUYECKOE ABMKECHUE,
TEIIOBOE ABM)KEHHE YaCTHI] BEIIECTBA, TEIIJIOBOE paBHOBECHE, OPOYHOBCKOE IBUYKEHUE,
muddy3us, ucnapeHue, KUIMCHWEe W KOHACHCAIWs, TUIABIICHUE WM KPUCTAILTU3ALIUSA,
HAaIllPaBJIEHHOCTh  TEIUIONEPENayd, JJIEKTpU3aUMUs T, SKBUIIOTEHUHAIBHOCTh
MTOBEPXHOCTH 3aPS’KEHHOI'O TPOBOJIHUKA;

MPOBOAUTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (PM3MUYECKO BEIWYHHBI OT APYTou ¢
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpPU HSTOM KOHCTPYHUPOBaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThbl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPENIHOCTEH HW3MEPEHHM, IeNlaTh BBIBOABI 10
pe3yJibTaTaM UCCIICIOBAHUS;

IPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PUINYECKUX BEJIMYUH, IMPU ITOM BBIOHpATH
ONTUMANBHBIA METOJ W3MEPEHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OTIBITHI IO TPOBEPKE MPEAJIOKEHHON TMIIOTE3bI: INIAHUPOBATh SKCIIEPUMEHT,
coOupaTh FIKCIEPUMEHTAIBHYI0 YCTAHOBKY, aHAJIM3UPOBATh MOJIYYCHHBIE PE3YJIbTAThI U
JIETIaTh BBIBOJ O CTATYCE MPEIJIOKEHHON TUIIOTE3bI;

cobmo1aTh mpaBmiia 0€30MaCHOTO TpyAa MpU MPOBEACHUU HCCIEAOBAaHUN B paMKax
y4e0HOr0 JKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-HCCIICIOBATEIBCKOW W TPOSKTHOM
JESTCIIBHOCTH C WCIOJIb30BAHUEM HM3MEPHTEIBHBIX YCTPOWCTB H JIAOOPATOPHOTO
000pyaOBaHNUS;

pelaTh pacu€THbIC 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MOIETIBIO:
HA OCHOBAaHMM aHalW3a YCJIOBHS OOOCHOBBIBATH BBIOOp (PU3MYECKON MOJeNH,
OTBeuarolIeil TpeOOBaHUAM 3a/1a4H, IPUMEHAITH (GOPMYJIBbL, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJIAThl  (PU3WYCCKUX TEOPUU TIPH HCIIOIB30BAHUM MAaTEMaTHYCCKHX METOJIOB
pelIeHuss 3a]ady, MPOBOJUTH pAacYEThl HAa OCHOBAHUM HWMEIOUIUXCS JTAHHBIX,
AQHAJIM3UPOBATh PE3YyJbTaTbl M KOPPEKTUPOBAThH METOJBI pEUIEHUsT C YYETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIOIIe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3JieioB
Kypca (U3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAay4YHOT'O IMKJA: BBICTPAMBATH JIOTMYECKYIO WEMOYKY PACCYKACHUW C OMOpPOMl Ha
W3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBJICHHUS;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSICHEHUS! OCHOBHBIX MPUHITUIIOB PaOOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIA1a POCCUNCKHX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKd, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAJIM3UpPOBAaTh W  OLIGHUBATh TOCIEACTBUS OBITOBOM ¥  MPOU3BOJICTBEHHOU
NESTEIbHOCTH YeJIOBeKa, CBS3aHHOW ¢ (DU3MUYECKMMHU TMPOLIECCaMH, C TO3HIIHMA
3KOJIOTUYECKOM 0€30macHOCTH, MPECTAaBICHU I 0 palMOHAIIBHOM
MPUPOAOIIOIB30BAHUM, A TAKKE PA3yMHOM MCIOJIb30BAHUM NOCTHKEHUN HAyKH M
TEXHOJIOTHH JIJIs TaTbHEHUIIEro pa3BUTHS YEI0BEYECKOTO OOIIIECTBa;

MPUMEHSTh Pa3UYHbIE CTIOCOOBI paboThI ¢ MHpOopMAaIUeil GU3NYECKOTO COIePIKAHUS C
UCTIONIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUW, TpU ITOM
HCIIOJIb30BaTh COBPEMEHHBIE HHPOPMAITMOHHBIE TEXHOJIOTHH I TIOUCKA, TIepepaboTKu
Y TPEIbSBICHUS YI€OHON M HAYYHO-TIOMYJISPHON MH(POPMAINH, CTPYKTYPUPOBAHUS H



UHTEpHpeTanuyd WHHOPMAIIHHU, MTOTYUYSHHON U3 pa3IMYHBIX NCTOYHUKOB, KPUTHYCCKU
AHATM3UPOBATh MONydaeMyr0 WH(GOPMAIUIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M HA OCHOBE aHAJIN3a UCTOYHUKA NH()OPMAIINH;
NPOSIBJIATE  OpPraHM3AallMOHHBIE ¥ TI03HABATEIIbHBIE YMEHHS CaMOCTOSITEIHLHOTO
npuoOpEeTeHUs] HOBBIX 3HAaHUH B TIPOIECCE BBIMOIHEHUS IMPOCKTHBIX W Y4eOHO-
UCCIIEIOBATEIILCKUX Pa0OT;

paboTath B TpyIIe C WCIOJHEHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH, TUIAHUPOBATH
paboTy TpyMNIbl, paIMOHAIBLHO pACHPEACTATh JCATEIBHOCTh B HECTAaHIAPTHBIX
CUTYallUsX, aJIcKBaTHO OIICHUBATh BKJIA]] KKJOTO U3 YYACTHHKOB T'PYMIBI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHAIbHOW — JEATENBHOCTH  I10
CHEIHUABHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xonny obydenus B 11 knacce npeIMETHbIE pe3yJibTaThl Ha YIiIyOJIEHHOM YpOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

MOHUMATh POJb (U3UKH B HDKOHOMHUYCCKOW, TEXHOJIOTHYECKOH, COIUAIBHOH U
ATHYECKON cdepax ACITeTBHOCTH YeNOBEKa, POJb U MeCTO (PU3MKH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMUH B IPAKTUYECKOU JEATEIBHOCTH YEJIOBEKA U
JAIBHEHWIIEM  HAyYHO-TEXHMYECKOM  pa3BUTHM,  3HAUYEHUE  OIMCATEIBHOM,
cUCTeMaTU3UpYIoIel, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (QyHKIMH (uzndyeckoi
TEOPUM — JIIEKTPOJMHAMHKH, CIELUAIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOH
¢u3uku, ponb GU3NUECKO Teopud B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTHHE MHUpPA, MECTO (hU3MYeCKOW KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;

pa3nuyarh yCcIOBHS IPUMEHHUMOCTH MoJieNieil (U3MUecKuX Tel U MPOIecCoB (SBICHUN):
OJHOPOJHOE DJIJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHUE
KojeOaHusl, MaTeMaTUYeCKUHd MAasTHUK, WACaJIbHBIA MPYKUHHBIH  MAasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBINA KOJeOaTeNbHbIM KOHTYp, TOHKAs JIUH3a, MOJeel
aToma, aTOMHOTO s1Ipa U KBAaHTOBOW MOJIEIIHA CBETA,

pasnnyath YCIOBUS (TpaHMIbI, OONAacTH) HPUMEHHMMOCTH (U3UYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHAaMEHTAIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
WCIIOJIb30BAaHUs YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH DJEKTPOMArHUTHBIE TNPOLIECCHl U SBJICHHS, HCHOJb3YS
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBl DJIEKTPOAVMHAMUKHM M CHEUUAIbHOM TEOopuu
OTHOCHUTEJIBHOCTH (3aKOH COXPaHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHnia, 3aKOH DJIEKTPOMarHMTHOM MHAYKIMM, npaswio Jlenma, cBsazp JOC
CaMOMHYKIUU B DJIEMEHTE MIEKTPUUECKON LIEMU CO CKOPOCTHIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIATHI CIIeUaTbHON TEOPHUH OTHOCUTEIBHOCTH DHHIITENHHA);

AQHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3Ys MOJOKEHUS
KBaHTOBOHM (u3uku (ypaBHeHHe OMHIITEWHa a1 Qorodddexra, mepBoli U BTOPOM
MocTyJiaThl bopa, MpUHIMI COOTHOIICHUS HeompenenéHHocTen [ eiizendepra, 3aKOHBI
COXpaHEHUs 3aps0BOI0 U MacCOBOI'O YUCEI U DHEPIUU B SJEPHBIX PEAKLUAX, 3aKOH
pPaTMOaKTUBHOTO pacraja);

ONMCHIBATh (PU3MUECKHE MPOIIECCH U SIBICHUS, UCIOJIb3YS BEJIMYMHBI: HANPSKEHHOCTh
AIIEKTPUYECKOTO I10JIs, TOTECHIMA YJIEKTPOCTATUYECKOTO T10JIs1, Pa3HOCTh ITOTEHIUAJIOB,
3JIEKTPOJABMKYILAS CWJIA, WHAYKIUS MarHUTHOIO IIOJIsI, MAarHUTHBIA IIOTOK, CuUja



Amnepa, MHIYKTUBHOCTb, JJEKTPOJBMXKYINas CWJIa CaMOMHIYKLIMH, DHEprus
MarHUTHOTO TOJISI TPOBOJHUKA C TOKOM, PEIATUBUCTCKHIA UMITYJIbC, TIOJHASL SHEPIHs,
SHEPTHUs TIOKOSI CBOOOHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U
3apsiz siApa, SHEprus CBA3U AApa;

OOBSICHATE OCOOEHHOCTH MPOTEKaHWs (U3MUYECKUX SIBICHUH: 3JIEKTPOMarHUTHas
UHIYKIUS, CAMOMHAYKIMS, PE30HAHC, MHTep(pepeHLns BOJIH, AU(paKkius, AUCIepCHs,
MOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuii apdext (poroaddekr), anpha- u
Oera-pacmansl saep, raMMa-u3iIydeHue sjuep, Gu3nuecKue MPUHIMIEI CIIEKTPAIHLHOTO
aHanu3a ¥ paboThI J1a3epa;

OIpe/ieNIATh HalpaBIeHUe WHAYKLUUU MAarHUTHOTO IOJsI MIPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunel JlopeHia;

CTPOUTh M300paXKEHHE, CO3JaBAEMOE IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, U
pacCUUTHIBATH €r0 XapaKTEePUCTUKHY;

IPUMEHATh OCHOBOINOJIAralolliie acTPOHOMUYECKHE MOHATHS, TEOPUU U 3aKOHBI IS
aHau3a U 00bsICHEHUS (PU3MUECKUX MPOLIECCOB, MPOUCXOSAMIMX B 3BE3/1aX, B 3BE3HBIX
cUCTeMax, B MEXTaJTaKTHYECKOU Cpesie; ABMKEHHS HEOECHBIX TEJ, YBOJIOINH 3BE3 U
Bcenennoii;

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIUYMH C HCIHOJIb30BAHHUEM
NPSMBIX U3MEPEHUH, IPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTaThI
HOJYYEHHOM 3aBUCUMOCTH (PU3WYECKMX BEJIMYUMH B BHUAE TpaduKoB C Yy4€ToM
aOCOJIIOTHBIX ~ TOTpEIIHOCTEeH  U3MEpeHuil, JenaTh BBIBOABI IO  pe3yjbTaTaM
UCCIIC/IOBAHMS,

IPOBOJIUTh KOCBEHHBIE HW3MEPEHHUs (PU3MYECKMX BEIMYUH, TPH 1TOM BBIOMPATH
ONTUMAIIHBIA METOJ] HM3MEpPEHHsI, OIICHWBAaTh AaOCOJIOTHBIE W OTHOCUTEIIbHBIC
MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUH;

IPOBOJUTH OIBITHI IO TPOBEPKE MPEASIOKEHHON I'MIIOTE3bI: IIIAHUPOBATh HIKCIIEPUMEHT,
COOMpaTh SKCIIEPUMEHTATILHYIO YCTAaHOBKY, aHAIM3UPOBATH IOTyYE€HHBIE PE3yIbTAThl U
JieNaTh BBIBOJI O CTaTyce NPEeJI0KEHHON THIIOTE3bl;

OIHCBIBATH METO/IbI MTOJyYSHHsI HAyYHBIX aCTPOHOMHUYECKUX 3HAHUIA;

coOuo/1aTh MpaBwiia 0€30IacHOrO TpyJa NMpH MPOBEJEHUH HCCIEA0BaHUNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa U Yy4eOHO-MCCIET0BATEIbCKOW M TNPOEKTHOU
JeSITeIbHOCTH C HCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M J1aOOPaTOPHOTO
000py1I0BaHMUS;

pemaTh pac4€THBIC 3a/1a4H C SIBHO 33JaHHOU U HESIBHO 3aJJaHHON (DU3NYECKON MOJIEINBIO:
Ha OCHOBAaHMHW aHAlM3a YCIOBHA BBHIOMpATh (U3NUYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUSAM 3a7au, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIATHI
(bu3nUecKux TeOpuil MpHU MCIOJIIb30BAaHUM MAaTEMAaTHYECKUX METOJIOB pElIeHus 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHUH UMEIOIIUXCS TaHHBIX, aHAJTM3UPOBATh PE3yJIbTaThl U
KOPPEKTHPOBATH METO/IbI PEIICHHSI C YIETOM IMTOJTyUYEHHBIX PE3YIIbTATOB;

pemarh KaueCTBEHHBIE 337a4l, TpeOyIomure MPUMEHEHHs 3HAaHWA U3 Pa3HBIX pa3/ieiioB
Kypca (QU3WKH, a TaKKe WHTErpallid 3HAHUH W3 APYTUX NPEAMETOB €CTECTBEHHO-
HAYYHOTO IMKJIAa: BBICTPaMBATh JIOTMUYECKYIO IIETIOYKY PpAcCyXJIEHHHl C omopod Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUI OOBSICHEHHS] OCHOBHBIX MPUHLIUIIOB pabOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MTPOLIECCOB,;



MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIET0 MHpA, B pPAa3BUTUE TEXHUKU U
TEXHOJIOTHii;

aHAM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  MPOU3BOACTBEHHON
JeSITEIbHOCTH YeNIOBEeKa, CBS3aHHOW C (PU3MUYECKUMH IMPOLECCaMH, C MO3MIUN
JKOJIOTUYECKOU 0€30MacHOCTH, IIPEACTABICHUI 0 palroOHaIbHOM
MPUPOJONOIB30BAHNM, a TAKXKE Pa3yMHOM MCIIOIb30BAHUU JOCTHXKEHUM HAYKH H
TEXHOJIOTHI JIIs TalbHEHIero pa3BUTHS YEI0BEYECKOro 00IIeCTBa;

OPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHpOpManuel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTUH IS TIOMCKA, IEPepadOTKU
U MIPEIbSIBICHUS yUeOHOM U HAyYHO-TIOMYJIAPHON MH(POPMALIUKU, CTPYKTYPUPOBAHUS U
UHTEPIIpETalui UHPOPMAIINH, TOTYYEHHOW U3 Pa3IMYHBIX HUCTOUYHUKOB, KPUTUUYECKH
aQHAIM3UPOBATh MOJydyaeMyl0 MHGOpPMAIUIO U OIEHUBATh €€ JTOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCSI 3HAHWH, TaK ¥ Ha OCHOBE aHAJIM3a NCTOUYHUKA HH(pOpMaIny;
IIPOSIBJIATh OPraHU3allMOHHBIE M IIO3HABATEIIBHBIE YMEHUS CaMOCTOATEIBHOIO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHIINOJHEHHUS IPOEKTHBIX U Y4eOHO-
HCCIIEIOBATEIbCKUX padoT;

paboTaTh B TpyIIE C WCHOJHEHHUEM PA3UYHBIX COLMAIBHBIX pOJICH, MIIAHUPOBATH
paboTy Tpymmbl, palUoOHAIBHO pacHpelnessTh IesATeNbHOCTh B HECTaHIAPTHBIX
CUTyalUsX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXJOT0 U3 YYACTHUKOB IPYMIbl B pELICHUE
paccMarpuBaeMoi poOJIEMBI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed mnpodecCHOHAIbHOW — AEATENbHOCTH  T10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

Ne i/

HaumeHnoBaHue pa3jaesioB U TeM
NPOrpaMMmblI

Koanuect
BO 4YaCOB

HanpagJieHue BocnurareJbHOM
NeATeIbHOCTH

JyekTpoHHbIE (HU(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Paznen 1. MEXAHUKA. MEXAHUKA KUJIKOCTMU.

I'A3OBBIE 3AKOHbI
11 Kunemaruka 20
1.2 Hunamuka. 3akonsl HeroToHa 14
13 Pabora, xuneTuueckast aHeprus, 8
' 3aKOHBI COXpaHEHUS
Cratuka TBEpJOTO Tena.
14 Tuapocratuka. ['uapoaunamMuka 14
UICTbHOMN JKUJIKOCTH
MonekynsipHas (puzuka.
15 Crpoenue BerecTa. ['a3oBbie 14
3aKOHBI
Wroro mo pazneny 90
Pazpnen 2. 9JIEMEHTBI TEPMOANHAMMUKU.
JKTPOCTATHKA. IOCTOSIHHBIN TOK
2.1 DIIeMEHTHI TEPMONHAMHUKI 14
2.2 TemuoBble sABIEHUSA 10
[ToBepXHOCTHBIC U KAITHJUIIPHBIC
2.3 6
3 PeKThI
24 DNeKTpOCTaTHKA 36
2.5 [TOCTOSTHHBIH HIEKTPHUYECKHIA TOK 24
Htoro no pazneny 90

Oco3Hanue HeHHOCTH (pu3nYecKon
HAyKH KaK MOIIHOTO MHCTPYMEHTa
MO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTH, BaKHEHIIICH
COCTABJISAIOLIEH KyJIbTYpHI.
LleHHOCTHOE OTHOIIEHUE K
JTOCTHKECHUSIM POCCUHCKUX YUEHBIX
¢u3ukoB. BocnpusiTie s3cTeTHYECKUX
KauecTB PU3NYECKON HayKu: eé
TapMOHUYHOTO ITOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH.
['OTOBHOCTH K aKTUBHOMY YYacCTHIO B
00CyKJIeHUH 00I11eCTBEHHO-3HAYNMBIX
U 3TUYECKUX NMPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MTPUMEHEHHEM
JOCTHKEHUH (HU3UKH

http://www.fipi.ru/ -
denepanbHbld HHCTUTYT
MeIaroru4ecKnuX U3MEpEeHM;

http://www.it-n.ru/ - Cetn
TBOPYECKUX YUUTENEH;

http://www.math.ru/ - UurepHer-
MoJJEpKKa yuuTenen pusmke;

http://www.proshkolu.ru/ -
becmiaTHbIN MIKOJIBHBIN ITOPTAIL.
Bce mkomnsr Poccun.

http://sdamgia.ru/ -
0o0pa3oBaTeNbHbIN mopTai st
MOJIrOTOBKH K 9K3aMEHaM.

http://www.terver.ru/ - IlIkonbHast
¢u3ka. CipaBOUHUK;

http://egeigia.ru/ - EI'D u OI'D.
NudopmannoHHbIit




Pa3nes 3. OBOBIIAIOIIEE IOBTOPEHHUE

Cucremaruzanus u
0000111eHUE TPEIMETHOTO
COJICpKaHHUs U OIIbITa

o0pa3oBaTelIbHbII MopTai.
[TonroroBka K SK3aMeHaM.

http://www.school-
collection.edu.ru

3.1 JIEeITEIbHOCTH, 14
MPpUOOPETEHHOTO TIPU
W3Y4YeHHH Kypca (pU3uKu
10 knacca
Hroro no pazneny 14
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I1O 204

I[TPOTPAMME




11 KJIACC

Ne i/

HaunmenoBaHmue pa3ae/ioB U
TEM MMPOTrpaMMbI

Koaunuect
BO YaCOB

HanpagJieHue BocnurareJbHOM
NeATeIbHOCTH

JyekTpoHHbIE (U(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Paszgea 1. MATHUTHOE ITOJIE.
QJEKTPOMAI'HUTHASA UHAYKIIUS.
MEXAHUWYECKUE u DJIEKTPOMAIT'HUTHBIE

KOJIEBAHUS u BOJIHBI
11 MaruuTocTaTiKa 26
1.2 DJIEKTPOAMHAMHUKA 26
1.3 MexaHn4ecKkue KojieOaHus 16
14 DIeKTPOMAarHUTHBIE 16
KoJeOaHus
15 MexaHn4deckue u 5
AIIEKTPOMArHUTHBIEC BOJIHBI
Wroro mo pazneny 90

Paznen 2. PUSUYECKASA U TEOMETPUYECKASA
OIITHUKA. DJIEMEHTBI KBAHTOBO ®U3UKN

2.1 OnTuka 40

99 OCHOBBI CHIENMATILHON TEOPUHU 16
OTHOCHUTEJIBHOCTH
DJIEMEHTHI KBaHTOBOU

2.3 ¢uzuku. du3nka aroma u 26
aTOMHOTO siipa

2.4 DJIEMEHTHI aCTPOHOMUU U 8
acTpou3uKH

Htoro no pazneny 90

Oco3HaHue IEHHOCTH (hrU3HUecKoi
HAyKH KaK MOIIHOTO MHCTPYMEHTa
TTO3HAHMS MUPA, OCHOBBI PA3BUTHS
TEXHOJIOTHH, BaKHESHIIICH
COCTaBJISIOUICH KYIbTYPHI.
IleHHOCTHOE OTHOIIIEHUE K
JOCTHKEHHUSAM POCCHICKUX YUEHBIX
¢uzukoB. Bocrpusitue
ACTETHYECKUX KAa4eCTB (DU3UICCKON
HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH,
JJAKOHUYHOCTH. [ 0OTOBHOCTB K
AKTUBHOMY y4YacCTHIO B
00CyXIeHIHN OOIIECTBEHHO-
3HAYUMBIX M 3THICCKUX MTPOOIIeM,
CBSI3aHHBIX C TIPAKTHICCKHM
MIPUMEHEHHUEM JIOCTHKCHHIA
¢buzukn

http://www.fipi.ru/ - ®enepanbHbIit
HHCTUTYT IEAarorut4CcCKux
U3MEPEHU;

http://www.it-n.ru/ - Cets
TBOPYCCKUX y‘IHTeJ’Ieﬁ;

http://www.math.ru/ - Uarepuer-
NOJJIEPKKA yunuTenen pusmke;

http://www.proshkolu.ru/ -
becnnaTHbIN IKOABHBINA TOPTA.
Bce mkomnsr Poccun.

http://sdamgia.ru/ -
o0pa3oBaTenbHbII mopTai Il
IIOATOTOBKH K DK3aMCHAaM.

http://www.terver.ru/ - IlIkonsHast
¢uzka. CipaBOYHUK;

http://egeigia.ru/ - EI'2 u OI'D.
WHpopmanroHHbIH
00pa3oBaTeNbHBINA TOPTA.
IToaroroBka K 3K3aMeHaMm.




Pa3nes 3. OBOBIIAIOIIEE IOBTOPEHHUE

CucreMaTH3aIus 1 http://www.school-collection.edu.ru

000011eHNE TPEIMETHOTO
COJICpKAHHUS U OIBITA

3.1 eITEIIbHOCTH, 14
IpUOOPETEHHOTO IpU
u3ydeHuu Kypca puzuku 11

Kjacca
Uroro no pazneny 14
PesepBHoe Bpems 10

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOT'PAMME 204




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI

OcHoBHas nuTeparypa:

1. Mskumes I'.5., Cunskos A.3. @usuka. MonekymsipHas ¢pusuka. Tepmogunamuka. 10
KJacce, yd4eOHUK a7 yriyOnenHoro uzydenus gpusuxu. U3n-so «/Ipodar, 2008.

2. Msxumes .., CunsikoB A.3. ®usuka. Konebanus u Bonnsl. 11 kinacc. YroyOneHHbIN
ypoBeHb, yueOHUK. M3a-Bo «/Ipodar, 2015.

3. Kabapaun O.®., Opno B.A., [Tunckuit A.A., OBenunk D.E. ®usnka. YueOnuk ms 10
KJIaCCOB C yriayOneHHbIM u3ydeHueM ¢puzuku. N3a-so «lIpoceemenney, 2002.

4. A.Il.Epmos, 1.1.BopooOneB, B.I'.XaputonoB «®u3zuka — 9» YueObHuk 11 9 kinacca
cpenueil mkonsl. Tpu ypoBHs 00ydeHHs.

5. A.Il.Epmos, B.I'. XaputonoB «®u3uka» Y4eOHUK /Ui HIKOJI (PU3UKO-MAaTEMATHUYECKOTO
popuIIL.

6. A.Il.LEpmios, B.I'.Xaputono «Mexanuka» Ydebnoe nocodue s yuamniuxcst CYHI]
HI'Y.

7. A.Il.LEpmos, A.JI.Kynepmrox, B.I'.Xapuronos «MonekynsapHas ¢pusuka.
lMunponunamukay. Y4yeOHoe mocodue ¢ KOMIbIOTEPHBIMU JJEMOHCTPALIMSIMH.

8. B.I'.XaputonoB «MouekyisipHas GU3HKay.

3a1auHUKHU
1. 3amaum no ¢pusuke. [lox penakmueit O.5.CaBueHko
2. E.N.byruxos, A.A.beixoB, A.C.KonaparbeB «Pu3uka B mpuMepax U 3ajadax».
3. I'.B. Meneaun «®usuka B 3a1a4ax».
4. C.M.Kozen «3amauu 1o Gpusnke.

JlonosnHUTENBHAS IUTEPATYPA!

1. E.M.byrukos, A.A.bsikoB, A.C.KonapareeB «®u3nka A NOCTYNAIOIINX B BY3bD».
JI.A.Jlannay, A.U.Axuesep, E.M.JIn¢pumn «Kypce oOmieit puznkn»
P.®eiinman, P.Jleliton, M.Canpc «PeiiMaHoBCKUE JEKIUH 1O (PU3HUKE».
E.".buuenkos, B.1.TenbHoB «JIekinu 1o TEOpUU OTHOCUTEIILHOCTH.

vk wNnwN

S1.b.3enpnoBud «Beiciias MaTeMaTuKa JUIl HAUMHAIOIINX U €€ IPHIIOKEHUS K
busuKe».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
1. http://www.fipi.ru/ - ®denepanbHblii HHCTUTYT MEAArOTHYECKUX U3MEPCHUN;
2. http://www.it-n.ru/ - Cetb TBOpYECKUX yUHUTENIECH;
3. http://www.math.ru/ - UatepreT-noiepxka yuautesien Gpusnke;
4. http://www.proshkolu.ru/ - BecrmatHsiii mkoapHBIH mopTtat. Bee mikonsr Poccun.



5. http://sdamgia.ru/ - o6pa3oBareabHbII MOPTAI AJIS TOATOTOBKH K 9K3aMEHaM.

6. http://www.terver.ru/ - IlIkonsHas puska. CipaBOYHHK;

7. http://egeigia.ru/ - ET'D u OI'D. UubopmanroHHbIi 00pa3oBaTeIbHbIIH MOpTAIl.
[ToaroroBka K sK3aMEeHaM.

8. http://www.school-collection.edu.ru — eaunas koyiekuus UGPOBBIX
00pa3oBaTeNbHBIX PECYPCOB.

9. http://www.ege.edu.ru/ Enunsiii 'ocynapcTBeHHBIN 3K3aMeH

10. http://www.edu.ru/ - Poccuiickuii 00pa3oBaTeIbHbIN TOPTAI



