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Pabouasg nporpamma mno yuyeOHOMy mnpeametry «®Puznka» (0a30BbId YPOBEHB)
(npeametHas obnacTh «EcTeCcTBEHHO-HaYYHbIE IPEIMETHI)) BKIIOYAET MOSCHUTEIbHYIO
3aMMCKy, coAepKaHue O0y4YeHHs], TUIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS MPOTPaMMBI 110
(du3nKe, TeMaTHUECKOE MJIAHUPOBAHUE.

[losicHuTenbHast 3amucKa OTpa)kaeT OOIIME LeNd U 3aJa4d M3yueHUs (PU3HKH,
XapaKTEPUCTUKY TCUXOJIOTHYECKUX MPEANOCHUIOK K €ro M3y4eHHIO O00y4arollUMUCH,
MECTO B CTPYKType Y4YeOHOro IjlaHa, a TakKKe MOJIXO0Jbl K OTOOpY cOAep>KaHusi,
K OIPENICNICHUIO IJIAHUPYEMBIX PE3YyJIbTaTOB.

Copnepxanue OOyudeHHsI PpPACKpbIBa€T COJEP)KATEIbHBIE JIMHUM, KOTOPBIE
npeajaratoTces s 005S3aTeNbHOTO M3YYEHHS] B KaXKJIOM KJlacCe Ha YPOBHE CpPEIHEro
o01iero oOpa3oBaHus.

[Inanupyemble pe3ynbTaTbl OCBOEHUS NPOrpaMmbl MO (U3HKE BKIIOYAIOT
JUYHOCTHBIE, METaIlpeJMETHbIE pPe3yJbTaThl 3a BeCh Nepuoja OOydYeHHs Ha YpPOBHE
cpenHero o01ero oopa3oBaHus, a TaKXKe MPEIMETHbIE TOCTHKEHHUS OOydYarolIerocs
3a KaXJIbIi TOJ] 00yUYeHUsI.

HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢uszmke 6a30BOro ypoBHs Ha yPOBHE CPEIHETO 00111eT0 00pa30BaHUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHUI U TpeOOBaHUM K pe3ylbTaTaM OCBOCHHSI OCHOBHOM
oOpazoBaTenbHON mporpammel, npeacraBieHHbix B PI'OC COO, a Takke ¢ y4€ToM
denepanbHOil paboyeit mporpaMMbl BOCIUTAHUS U KOHIICTIIIMY MPETNogaBaHusl ya4eOHOTO
npeamera «®Puszmkay B 00pa3oBaTeNbHBIX opranusanusx Poccuiickoit denepaiuu,
peanu3yronX OCHOBHBIE 00pa30BaTebHBIE TPOTrPAMMBI.

Coneprkanue mporpamMmsl 1o Gu3KNKe HapaBieHo Ha GOPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOU KapTWHBI Mupa oOydarormuxcss 10-11 kmaccoB mpu oOydeHHH HX (PHU3HKE
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATENbHOCTHOro moaxonaa. IIporpamma
no ¢usuke coorBercTByeT TpeboBanusM GI'OC COO k mmaHUPyEeMbIM JTUYHOCTHBIM,
MpEeAMETHBIM W METalpeIMETHBIM pe3yjbTaTaM OOy4YeHUs, a TaKXKe YYHUTHIBAET
HEOOXOIMMOCTh pealu3allid MEXKIIPEAMETHBIX CBA3eH (HU3MKM C eCTeCTBEHHO-
HAyYHBIMU Y4YEOHBIMH TIpeAMeTamMHu. B Hell ompenesnstoTcsi OCHOBHBIE 1ETH M3yYCHHUS
¢u3nKu Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUs, TUIAHUPYEMbIE PE3yJIbTaThl
OCBOCHHUS Kypca (U3HMKHU: JTUYHOCTHBIE, METAlpeJIMETHbIE, MpeAMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no ¢pu3HKe BKIIOYACT:

IJIAaHUPYEMBbIE pe3yJbTaTbl OCBOEHHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM
YuCJie IPEeAMETHBIE Pe3yJIbTaThl [0 T'0JIaM OOy4YEeHUS;

conepkanue yueOnoro npeamera «dusuka» mo rojgaM o0ydeHUsI.

[Iporpamma no Qusnke MOXKET OBbITh HCIOJb30BAHA YUYUTEISIMU KaK OCHOBA
JUIsl COCTaBJICHUSI CBOMX pabounx mporpamm. [lpu pazpadborke paboyeit mporpammbl



B TEMAaTUYECKOM IJIAHUPOBAHUM JOJKHBI OBITh YYTEHBI BO3MOXXKHOCTU HCIIOIB30BAHUS
ANEKTPOHHBIX (UHU(POBBIX) 00pPa30BATENBHBIX PECYPCOB, SBISIOUIUXCS y4yeOHO-
METOIMYECKUMU MaTepraiaMu (MyJIbTUMEIUIHBIE POTPAMMBI, JIIEKTPOHHbIE YUEOHUKH
M 33JlaYHUKH, DJIEKTPOHHBbIE OWOIMOTEKH, BHUPTyalbHbIE JIA0OPATOPUU, HIPOBBIC
MpPOrpaMMbl, KOJUIEKIMH LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), peaTU3YIOUIUMU
IUAAKTUYECKUE BO3MOXHOCTA HWH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH,
coJiepKaHre KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 0Opa30BaHUU.

[Iporpamma mo ¢u3Kuke HE CKOBBIBAET TBOPYECKYIO WHHULMATHUBY Yy4duUTENeH U
IPEAOCTABISIET BO3MOXKHOCTh I peall3allii Pa3IMYHbIX METOJWYECKUX MOAXOI0B
K OpraHuzanuu o0yudeHus (U3MKE MPU YCIOBUU COXpPAaHEHHUs OO0A3aTENbHOW YacTu
COJZIepKaHus Kypca.

®du3rka Kak Hayka o HamOoJiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYNAas B KauecTBE
y4eOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJAJ B CHCTEMY 3HAHMI
00 okpyxatomiem wupe. UlkonbHbIA Kypc GuU3MKM —  CcHCTEMOOOpa3yrolui
JUTSL €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEMETOB, TOCKOJIbKY (PM3HUYECKUE 3aKOHBI JIEKAT
B OCHOBE TIPOIECCOB W SIBJIICHUN, H3y4aeMbIX XUMUEH, Ouosorueu, Quanyeckoin
reorpadgueit u actpoHomueil. Mcnonb30BaHUE U aKTUBHOE MPUMEHEHUE (PU3MYECKHUX
3HAHMM ONpeNeNsieT XapakTep M pa3BUTHE pa3HOOOpA3HBIX TEXHOJIOTHH B cdepe
SHEPreTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCA, IIOJYyYEHHs] HOBBIX MaTepUalioB
C 3aJIaHHBIMU CBOMCTBaMU W Apyrux. M3ydenwe QUMK BHOCUT OCHOBHOW BKJIaj
B (opMHUpOBaHHE  €CTECTBEHHO-HAYYHOW  KApTUHBI  MHUpa  OOydYarommxcs,
B (hOpMHUPOBAHNE YMEHUN MPUMEHSATh HAYYHBIM METOJ] TO3HAHUS MPHU BBITIOJIHEHUHU UMU
y4eOHBIX UCCIIEI0BAHU.

B ocHOBY Kypca ¢u3uku 1151 YpOBHS CpEIHETO 00111ero o0pa3oBaHus MOJI0XKEH PSIJT
uzeH, KOTOpble MOYXHO pacCMaTPUBATh KaK MPHUHIUIIBI €T0 IOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISCTCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COJIEPXKHUT MaTepHan M3 BCEX pa3iesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIIACCUYECKOM, TaK ¥ COBPEMEHHOHN (hU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM C HEW MaTepHall Kypca GU3NKH 00beTUHEH
BOKpYr (Qusnyeckux teopuid. Benymmum B Kypce saBisercs (OpMHUPOBAHHE
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEIIECTBE U IIOJIE.

Hoess ecymanumapuzayuu. EE peanuszanus MpeanonaraeT MCHOJIb30BAaHUE
rYMaHUTapHOTO MOTEHIMaIa PU3NIECKONW HAYKU, OCMBICICHHUE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOLIECTBA, a TaKXEe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU H
HKOJIOTUYECKUMU TpoOIeMaMHu.

Hoes npuxnaownoii nanpasnennocmu. Kypc ¢Gusmky mpemmnoiiaraeT 3HAKOMCTBO
C IIMPOKUM KPYI'OM TEXHUYECKHUX U TEXHOJOTMYECKUX MTPUIIOKEHUN U3YUYEHHBIX TEOPHM
Y 3aKOHOB.

Hoes sxonocuszayuu peanuzyercsi OCPEICTBOM BBEICHHSI JIEMEHTOB CO/IEPKAHUS,
MOCBSIUIEHHBIX JKOJIOTMYECKUM Npo0eMaM COBPEMEHHOCTH, KOTOpBIE  CBSI3aHbI
C pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TaKkke 0OCYXIEHHsI IpOoOJIeM PAaLMOHAIBHOIO
IIPUPOAOIIOIB30BAHUS U SKOJIOTMYECKO O€30MacCHOCTH.



Crep:KHEBBIMM 3JIEMEHTaMU Kypca (U3MKM Ha YpOBHE CpEeIHEro oOIIero
oOpa3zoBaHus SBIAIOTCA  (u3nueckue Teopuu ((HOpMHUPOBAHHME NPEICTABICHUN
O CTPYKTYype MOCTpO€HHUs (PU3MYECKON TeOopuu, poiau (PyHIaMEHTAIbHBIX 3aKOHOB U
MIPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJAE, TPaHUIAX MPUMEHUMOCTHU
TEOpUH, JJIs ONMCAHUS €CTECTBEHHO-HAYUHbIX SBJICHHUI U MPOILIECCOB).

CucTeMHO-/1eSITeIbHOCTHBIN MOAX0 B Kypce (PU3MKH peau3yeTcsl MPexJie BCEero
3a CU€T OpraHU3ally SKCIEPUMEHTAIBHOMN JesATeabHOCTU oOyuatomuxcs. s 6azoBoro
YPOBHS Kypca (PU3HKHU — 3TO UCIIOIb30BaHUE CUCTEMbI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U TaOOPATOPHBIX pabOT, KOTOPBIE B MporpaMMe 1o (Hpu3uke 00beJUHEHBI
B OOLIMI CIIUCOK YYEHUYECKUX MPAKTUUECKUX paboT. BeieneHre B ykazaHHOM MepeyuHe
nabopaTopHBIX pPabOT, MNPOBOAUMBIX JUISI KOHTPOJIA M OLEHKH, OCYIIECTBISETCA
y4acTHHKaMu 00pa30BaTEIBLHOTO MPOLEecca UCXOs U3 0COOCHHOCTEH MIIaHUPOBAHUS U
ocHailleHus kabunera ¢usuku. [Ipu s3ToM obecneunBaeTcsi OBNIaJeHUE O0yUarOIIUMHUCS
YMEHUSIMU  TNPOBOJUTH KOCBEHHBIE H3MEPEHMs, HCCIEIOBAaHUS 3aBHCHUMOCTEN
(du3MUecKrX BETUYMH U MOCTAHOBKY OTBITOB MO MPOBEPKE MPEATIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHHE YIENSETCS PEIICHUIO PAacYETHBIX M KAauyeCTBEHHBIX 3aj1ad.
[Ipu sTOoM 11s1 pacy€THBIX 3a7a4 NMPUOPUTETOM SBJISIOTCS 3a/aud C SBHO 3aJaHHOU
¢uznuecko  MOJENbIO, TO3BOJIAIONIME  MPUMEHSATh  W3YYCHHBbIE  3aKOHBI |
3aKOHOMEPHOCTH KakK M3 OJHOIO0 pasjiefia Kypca, TaK U MHTErpUpys 3HAHUS U3 Pa3HBIX
paznenoB. [y KaueCTBEHHBIX 3aJlay MPUOPUTETOM SIBIISIIOTCS 3aJaHUSl Ha OOBSICHEHHE
NpoTeKaHusi (PU3MUECKUX SIBICHUH U MPOIECCOB B OKpYKAlOIIEH KU3HU, TPeOyroIIne
BbIOOpa PU3NYECKON MO ISl CUTYyallMU MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBUU ¢ TpeboBanmsiMu PI'OC COO k maTepuaabHO-TEXHUYECKOMY
oOecrieueHuIo yueOHOTo npoiiecca 0a30BbIi YpOBeHb Kypca (PU3UKH HAa YPOBHE CPETHETO
oOmrero 0o06pa3oBaHus JAOJKEH M3Yy4aThCsl B YCIOBHSAX MPEAMETHOTO KaOWHeTa (U3UKH
WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuneTe Pu3MKK TOKHO OBITH HEOOXOAMMOE JJa00paTOPHOE 00OPYIOBAHUE
JUTSL BBITIOJIHEHUS YKa3aHHBIX B IMporpaMMme Mo (U3MKE yUYEHHYECKUX MPAKTHUECKUX
paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JlemoHCcTpanmonHoe obopyaoBaHue (GpopMupyercs B COOTBETCTBUU C MPUHITUTIOM
MUHUAMAJIBHOM  JOCTaTOYHOCTH U  00ECIeYMBaeT TMOCTAHOBKY TMEPEUMCICHHBIX
B IporpaMme 1o (U3MKE KIIOYEBBIX JIEMOHCTpAIMil NIJIs MCCIENOBAHUS HU3y4aeMBbIX
SBJICHUN W TPOIECCOB, SMIIUPUIECCKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHU.

JlabopatopHoe o0opydoBaHHE JJIS YYEHUUYECKHUX  MPAKTUYECKUX  padoT
dbopmMupyeTcst B BHJIe TEMATHIECKUX KOMILIEKTOB U 00€CTIEYnBAETCSA B Pacuére OJTHOTO
KOMIUIEKTa Ha JByX oOydaromuxcs. TemMaTrhyeckue KOMIUIEKTbl J1abOpaTOPHOIO
000pyAOBaHUS TOJDKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM HCTIOJIb30BAHUH aHAJIOTOBBIX
1 U(pOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX W3MEPUTEIBHBIX CHCTEM B BHIE
uupoBbIX TabOpaTOpHil.

OCHOBHBIMH LIETISIMM  HU3Yy4YE€HHUS (U3UKU B 0O0IIEM OOpa30BaHUM SIBISIOTCS:

dbopMupoBaHuE MHTEpPECA M CTPEMJICHHS] OOy4YarOUMXCsl K HAYYHOMY H3YUYEHUIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;



pa3BUTHE TMPEJCTABICHUM O HAyYHOM METOJe IMO3HaHUs U (popMHUpOBaHUE
HCCIIEIOBATEIHLCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHUE HAYYHOTO MHPOBO33PEHUSI KaK pe3ylbTaTa H3YyUYECHHUs] OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKY;

dbopmupoBaHue YMEHUN OOBSCHITH SBJICHUS C MCHOJIb30BaHUEM (DU3NUYECKUX
3HaHUW W HAyYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUNH O poiau (QU3MKKA [  Pa3BUTHS  JIPYTHUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TE€XHOJIOTHM.

JlocTimkeHue HTUX IeJed oOecreunBaeTCs pelieHueM CIEAyIoIUX  3aaad
B TIpoIlecce U3yueHus Kypca GU3UKU Ha YPOBHE CPETHEro o0IIero oopa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHUK 00 oOmuX (QU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSX, BKIIOUAsl MEXaHHKY, MOJICKYJSIpPHYIO (U3UKY, JIEKTPOJIUHAMUKY,
KBaHTOBYIO (PU3UKY M DJIEMEHTHI aCTPODU3UKY;

dbopMupoBaHue yMEHUN NPUMEHATh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHUS
bu3MYecCKUX SBICHUM B TPUPOJAEC M Ui TMPUHITHS TMPAKTUYECKUX PpEIICHUN
B ITIOBCEIHEBHOM KU3HH,

OCBOCHHUE CIOCOOOB PEIICHMS Pa3IMYHBIX 3a7a4 C SBHO 3aJIaHHOW (hU3UYECKOU
MOJIEJIBIO, 33/1a4, MOIPAa3yMEBAIOIINX CAMOCTOSITENIbHOE cO3/jaHue (PU3MUECKOM MOJIENH,
aJIeKBaTHOM yCIIOBUSIM 3a/1a4U;

NOHUMaHHe (PU3NYECKUX OCHOB U MPUHIIUIIOB ACHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTHYECKUX MPOIECCOB, UX BIMUSHUS Ha OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJAaMHU CaMOCTOATENLHOTO IUJIAHUPOBAHHUS M  IPOBENEHUSA
(du3MUeCKUX IKCMEPUMEHTOB, aHAM3a U WHTEpIpeTanun UHGOPMAIK, ONpeleIeHus
JIOCTOBEPHOCTH TMOTYYEHHOTO Pe3yJIbTaTa;

CO3JaHME YCJIOBHUM [UISI PA3BUTUA YMEHUW IPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOM JAEATEITbHOCTH.

Ha wusyuenme ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obpaszoBanus orBoauTcs 136 uacoB: B 10 kmacce — 68 uacoB (2 vaca B Hemeno),
B 11 knacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemslii B mporpaMmme 1o Gu3nKe nepeyeHb J1a00paTOPHBIX U MPAKTHIECKUX
paboT sIBISIETCS] PEKOMEHIOBAHHBIM, YUYUTENh JIeJaeT BEIOOP MPOBEEHUS JTa00PATOPHBIX
paboT U OMBITOB C YYETOM MHIUBHIYATBHBIX OCOOEHHOCTEH 00yUYatomuxcsl.

JIrobast paGouasi mporpaMMa JOJDKHA TIOJHOCTHIO BKJIIOUATh B Ce0Sl COJIEp)KaHUE
JAHHOW MPOTpaMMBbI IO (HHU3UKE.

B otnenpHBIX ciydasx Kypce ¢u3uku 6a30BOTO YPOBHS MOXKET M3ydaThes B 00béMe 204
gaca 3a jBa roja oo6ydenus (3 4 B Hememo B 10 m 11 kxmaccax). B atom ciygae
yBeNMUMBaeTcs He MeHee ueM 110 20 9 pe3epBHOE BpeMsl, KOTOPOE HCTIONB3YETCS YIUTEIEM
JUISL U3Y4YEHUs BOMPOCOB, TECHO CBSI3aHHBIX C BBIOpAaHHBIM HpoduiemM oOyyeHus, H
yBeIIMYUBAeTCsl yueOHas Harpy3Kka, OTBOJAUMAs HA U3YYCHUE MEXAHUKH, MOJIEKYJISIPHOM
GU3UKM U BIEKTPOAMHAMUKH, 3a CUET PACIHIMPEHHS YHCIa Ja00paTOpHBIX padoT
HCCIIEI0BATENIBCKOTO XapaKkTepa U YPOKOB PEIlICHUsI KAYECTBEHHBIX U PACUETHBIX 3a/1a4.



COIAEPKAHUME OBYUYEHUA

10 KJIACC
Pa3nen 1. ®uszuka u MeTOAbI HAYYHOT O TO3HAHUS

®dusuka — Hayka o npupone. HayuHnsle MeTOABI IO3HAHUSA OKPYIKAIOLIEr0 MUpA.
Pounb skcniepuMeHTa U TeOpUH B MPOLECCE O3HAHUS IPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (U3MYECKUX SBIEHUH U mpoueccoB. HaydHble THIOTE3BI.
duznyeckre 3aKOHbl U TEOPUU. ['paHUIBl MTPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto pusuku B GOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTHHBI MUpAa,
B IIPAKTUYECKOMN AEATEIBbHOCTH JIFOJACH.

Jlemoncmpayuu
AHanorossie U IUPPOBBIC UBMEPHUTEITHHBIC MPUOOPHI, KOMITBLIOTEPHBIE TATUYHKH.

Pa3znen 2. MexaHuka
Tema 1. Kunemamuka

Mexanunyeckoe aBuxkeHne. OTHOCUTEIBLHOCTh MEXaHUYECKOTO ABMKeHUs. Cuctema
orcuéra. TpaekTopus.

Ilepemenienne, CKOPOCTh (CpEIHSISI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOM TOYKH, HUX IMPOEKIMUM Ha OCHU CHUCTEMBbl KoopauHatr. CrokeHue
NEPEMEILEHUN U CII0KEHNUE CKOPOCTEN.

PaBHOMepHOE U PAaBHOYCKOpPEHHOE MpsSMOJHMHEHHOe aBwxkeHue. [‘paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTU U MEPEMEILIECHUS MaTepruaIbHON
TOYKHU OT BPEMEHHU.

CBoOoaHoe najieHre. Y CKOpeHHe CBOOOTHOTO A ICHUSI.

KpuBonmHeitHoe nBuxkeHue. [IBMKEHHME MaTEpHAIbHOM TOYKH IO OKPYKHOCTH
C TOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTIJIOBAsi CKOPOCTh, JIMHEWHAs CKOpOoCTh. [lepron
1 yactoTa oOpanieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHUE: CIUIAOMETpP, IBUKECHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE NEpEIayu.

Ilemoncmpayuu

Mopenb cHUCTEMBl OTCYETA, WIUIIOCTPALMS KHUHEMAaTUYECKUX XapaKTEPUCTHK
JIBUKEHUSL.

[IpeoGpazoBanre NBUKEHUIA C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Taenue Ten B BO3IyXE U B pa3pEKEHHOM MPOCTPAHCTBE.

HaGmronenne paBwKeHHWsI Tena, OpOIICHHOTO TIOJ YIJOM K TOPU30HTY W
TOPU30HTAJIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaICHUS.

Hamnpagiienrie CKopocTu npu ABUKEHUH N0 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, n1abopamopruvie pabomol

N3ydyeHrne HEpPaBHOMEPHOIO IBWXXKEHHS C LEJIbI OIPEACICHUs] MIHOBCHHOU
CKOpOCTH.

HccnenoBanne  COOTHOLIEHUS  MEXKAY — IYTSIMH,  INPOWIECHHBIMU  TEJIOM
3a [0CJIEI0BATEIIbHBIE PABHBIE IIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUU
C HA4aJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

WN3yyeHue nBWKEHHMS 1IapuUKa B BA3KOM KUIAKOCTH.

N3yuyenue qBuxkeHuUs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuauun otHocutenbHOCTH ['anmunes. [lepsoiii 3akoH HeroToHa. MHepiuanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Btopoil 3akon HeroToHa
JUIsl MaTepuaabHOU TOUkHU. TpeTuii 3akoH HbloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BceMHupHOTO TArorenus. Cuna tskectu. [lepBas kocMHuueckasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buael Tpenus (mokosi, ckoykkeHus, kadeHnus). Cuia tpeHus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXEHUs U cuiia TpeHus mokos. Koadgpumment tpenus. Cuna
COIPOTUBIICHUS MIPU JBUKECHUHU TEJA B )KUJIKOCTH UJIU rase.

[TocTynaTensHOE 1 BpalaTeibHOE ABMKEHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CuJIbl OTHOCHUTENBHO OCH BpalleHus. [limedo criibl. YCiaoBHUs paBHOBECUS
TBEPJIOTO TENA.

TexHu4yeckrne yCTpOUCTBAa U MPAKTUYECKOE MPUMEHEHUE: MOAIIUITHUKY, JBHKECHUE
VUCKYCCTBEHHBIX CITyTHHUKOB.

Ilemoncmpayuu

SBneHue nHEpUMH.

CpaBHeHME MacC B3aMMOJEHUCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CnoxeHue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT AehopMaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U A CHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, rabopamopmule pabomul

N3yuenune nBmxeHns Opycka Mo HAKJIOHHOW TTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI  YINPYTOCTH, BO3HUKAIOIIMX B TMPYXUHE U
pe3uHOBOM 00pa3iie, OT UX JAepopMaluH.

HccnenoBanne yciioBUM paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILICHUS.



Tema 3. 3akonvl cOXpanenus 6 MexanuKe

Nmnynbc MatepuaibHOM TOUKHU (Tesla), CUCTEMBI MaTepUaIbHBIX TOUeK. MITynbC
CWIbl M W3MEHECHHE HMIIyJbCa Tela. 3aKOH COXpaHEHUs WMIyJibca. PeakTuBHOE
JIBUKEHHUE.

PaGota cunbl. MOIIHOCTD CUITBL.

Kunernueckass »sHeprusi MarepuaJibHOM TOukd. Teopema 00 U3MEHEHHUH
KUHETUYECKOU SHEPTUU.

[Torenuuanbuas sHeprus. [loTeHnmanbHas 3HEprusi ynpyro aehopMUpOBaHHON
npyxuHbl. [loTeHIIManbHas SHEPrUs Teaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHuuanbHble U HEMOTEHIMATbHBIE CUIIBL. CBS3b paObOTHI HEMOTEHIIMAIBHBIX CHJT
C U3MEHEHUEM MEXAHUUYECKON SJHEPTUH CUCTEMBI TEJ. 3aKOH COXPaHEHUS MEXAHUYECKOU
JHEPIuu.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: BOIAOMET, KOMIED,
MPYXKUHHBIA TUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexoa moTeHIIMANTBHON YPHEPTUU B KHHETUYECKYIO M 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmule pabomuol

N3yuyenue abCOMOTHO HEYIIPYTOTo yapa ¢ MOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHUEM MEXaHUYECKOW SHEpPTruu Tela
Ha [PUMEPE PACTIKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MosiekyasipHasi pu3uKa ¥ TepMOAMHAMUKA
Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOU MeopUU

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUU M HX OINBITHOE
obocHoBanue. bpoyHoBckoe gBwxkenue. [uddysus. Xapakrep IBWKEHUS U
B3aHMOJICMCTBUS YaCTUIL BelleCcTBA. MOJIeNIN CTPOEHUS Ia30B, )KUIAKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenei. Macca u pa3Mepsl MOJIEKYI.
KonmuectBo BeniectBa. Iloctossnaass ABorapo.

TermoBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. lllkana Ttemmeparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YypaBHEHHE MOJEKYISPHO-KMHETUYECKOU
TEOPUHU HJICATLHOTO Ta3a. AOCOIIOTHAS TeMIepaTypa Kak Mepa CpeTHe KMHETUYECKON
SHEpPruU TEIUIOBOrO ABM>KeHUA 4dacTul rasa. lllkama temneparyp KenbBuna. 1'azoBbie
3aKkoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akon JlanpToHa. WM3omporecchl
B H/ICAIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTporuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.



Jlemoncmpayuu

OnbIThI, 1OKA3bIBAIOLIME JUCKPETHOE CTPOCHHE BEILIECTBA, (poTOrpaduu MOIeKy
OPTaHUYECKUX COCITMHECHUU.

OnpiThl 110 1D PY3UHN KUAKOCTEHN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mounens onbita IlTepHa.

OnbIThL, TOKa3bIBAIOLIME CYIIECTBOBAHNE MEXMOJIEKYIISIPHOTO B3aNMOIEHCTBUSI.

Mopens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OMnBIThL, WITIOCTPUPYIOIINE YPABHEHNUE COCTOSIHUS UIEAJIBHOTO Ira3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopmusle pabomuol

Onpenenenne Macchl BO3/yxa B KJJACCHOM KOMHAaTe Ha OCHOBE U3MepeHUu 00bEMa
KOMHATBbI, JABJICHUS] U TEMIIEPATYPhl BO3/1yXa B HEW.

HccenenoBanne 3aBUCMMOCTH MEXKIY TapaMeTpaMU COCTOSIHUS Pa3pEKEHHOTO ra3a.

Tema 2. Ocnoebl mepmoOuHamMuKu

Tepmonunamuyeckass cucreMa. BHYTpeHHSIE DSHEprus TEPMOJIMHAMHYECKOMN
cucTeMbl M crocoObl € m3MeHeHus. KommuecTBo TerioTel M pabora. BuyTpeHHss
SHEPTHsl OJJHOATOMHOTO HJICAIBHOTO ra3a. Bujsl Teronepenadn: TETUIONPOBOIHOCTD,
KOHBEKLIMS, W3JIydeHUe. YJIeJbHasl TEIUIOEMKOCTh BellecTBa. KolMyecTBO TEmIOTHI
U TEIUIONEepeaaye.

[Tonsitue 06 annadbatHom npoiiecce. [lepBblii 3aKoH TepmoauHaMuku. [IpumeHenue
NEPBOro 3aKOHa TEPMOJAMHAMHUKMA K H3ompoleccaMm. ['padudeckas WHTEpHpeTanus
paboTHI raza.

Bropoii 3akon Tepmoanaamuku. HeoGpaTUMOCTh IPOIIECCOB B MPUPOJIE.

TennoBeie MamuHbl. [IpUHIUIBI AEHCTBHS TEIUIOBBIX MamuH. [IpeoOpa3oBanus
HHEPTUU B TEIUIOBBIX MauHaX. KoadduineHt noae3Horo AeMcTBys TEIIIOBOM MAIIHHBI.
Hukn KapHo u ero xo3¢d@dUIMEHT MOJE3HOr0 ACHCTBUSA. DKOJIOTHYECKHE MPOOIEMbI
TEIJIO9HEPreTUKU.

TexHuueckue yCcTpoCTBa U MPAKTUYECKOE MPUMEHEHUE: ABUTATEIb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHre BHYTPEHHEW SHEPIHM Tella MPU COBEPIICHUH Pa0dOTHI: BBUIET MPOOKU
13 OyTBUIKH TIOJ ICHCTBHEM CIKAaTOTO BO37yXa, HarpeBaHue 3¢upa B JaTyHHOU TPyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meHeHne BHYTpeHHEW HSHEprum (TemiepaTypbl) Teja MpU Temionepeaaye.

OnbIT o aiabaTHOMY PACUIMPEHUIO BO3yXa (OMBIT C BO3YIITHBIM OTHUBOM).

Mopgenn mnapoBoil TypOWHBI, JBUTaTelis BHYTPEHHErO CrOpaHUs, PEaKTUBHOTO
JIBUTATEJISI.

Yuenuueckuii sxcnepumenm, rabopamopnuvie pabomuol

N3mepenne yienbHOM TEIIOEMKOCTH.
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Tema 3. Azpecammniie cocmoanusn eewjecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHaeHcamnusi. Mcnapenue u kumneHue. AOCOMIOTHasT U
OTHOCHUTENIbHAS  BJIIAXKHOCTh BO3Ayxa. HacelmeHHpll map. VYaenpHas TemuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHHUS.

Tépnoe teno. Kpucramnmueckue u amopdHble Tena. AHU3ZOTPOIHUS CBOMCTB
kpuctaioB. Kuakume kpucramuisl. CoBpeMeHHblE Marepuanbl. [lnaBineHne wu
KpUCTalin3anus. Y aelbHad Teriora miasieHus. Cyonumanms.

VYpaBHeHue TeI0BOro O6anaxca.

TexHnueckue yCTporuCTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U NICUXPOMETP,
KAJIOPUMETP, TEXHOJOTHM TIOJIYYEHHUS COBPEMEHHBIX MaTEpUaloB, B TOM 4YHUCIE
HAaHOMAaTEpHUajIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIEHHBIX MAPOB.

Kunenve npu NOHUKEHHOM J1aBJIICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenuie HarpeBaHus U IJIABJIEHUS KPUCTAITTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTaJlIOB.

Yyuenuueckuii sxcnepumenm, 1abopamopmule pabomuol

N3mepenne OTHOCUTENBHOW BIaKHOCTH BO3AyXa.

Paznen 4. diekTpoauHaMuKa
Tema 1. dnekmpocmamuxa

DOnekTpu3auus Tel. DJEKTpUYECKUM 3apsan. JIBa BHIa 3IIEKTPUYECKUX 3apsiIOB.
[IpoBOAHUKH, NUAJIEKTPUKU U TMOIYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna.

B3aunmopeiictBue 3apsaoB. 3akoH Kynmona. ToueuHblid »snekTpUyecKuil 3aps.
Onekrpuueckoe nojie. Hanpssk€HHOCTH 3nekTpruieckoro noss. [puHnun cynepno3uuuu
ANEKTPUUYECKUX MoJel. JIMHUM Hanpsy)KEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Pabora cun anekrpocrarnueckoro mons. Ilorenrmuman. Pa3HOCTh TOTEHIIMATIOB.
[IpOoBOJHMKM U AWDNEKTPUKA B JJIEKTPOCTATHYECKOM Tose. Jludnexkrpudeckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTh. KoHneHcaTop. DIEeKTpOEMKOCTh IUIOCKOTO KOHAEHcAaTopa.
DHeprus 3apsKEHHOTO KOHAEHcaTopa.

TexHuuecknue yCTpPOWCTBA M MOPAKTUYECKOE MPUMEHEHHUE:  DJIEKTPOCKOII,
ANEKTPOMETpP,  DJIEKTpOCTaTHuYECKas  3aliuTa, 3a3eMJIEHHE  AJIEKTponpuOOpoB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpolCTBO ¥ IPUHLIMT JACUCTBUS 3JIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BAHHBIX TEN.

DIIEKTPUUYECKOE TTOJIE 3aPSKECHHBIX TEIL.

[TpoBOIHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.
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JIN3IIEKTPUKHU B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb 3JEKTPOEMKOCTH TIOCKOTO KOHIEHCATOpa OT IUIOLIAAH IACTHH,
PACCTOSIHUS MEXTY HUMU U IUDJIEKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOT0 KOHIEHCATOPA.
Yuenuueckuii sxcnepumenm, n1abopamopruvie pabomol

N3mepenue 3eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuueckuit mox. Toku 6 paznuunslx cpedax

DIIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOr0 TOKA. ICTOUHUKH
Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma Ji1g y4acTka 1EIu.

DJIEKTPUYECKOE  CONMPOTHUBJIEHUE.  YJIETbHOE  CONPOTUBIICHUE  BEIIECTBA.
[TocnenoBarenbHOE, MAPAIIIETBHOE, CMEIIAHHOE COEAUHEHHNE TTPOBOTHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH J[xoyns—JIena. MomHOCTb 3JIEKTPUUECKOTO
TOKa.

DIIEKTPOABUKYIIASI CUJIA U BHYTPEHHEE CONMPOTUBJICHWE MCTOYHHUKA TOKA. 3aKOH
OmMa 117151 TOJTHOM (3aMKHYTOM ) IeKTpruueckoit nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHASI TPOBOJAUMOCTH TBEPABIX METAVIOB. 3aBUCUMOCTb COITPOTHUBJICHUS
METaJUIOB OT TeMInepaTypbl. CBEpXITPOBOAUMOCTD.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonynpoBoauuku. CoOCTBEHHAs U TPUMECHAs! IPOBOAMMOCTD MOIYITPOBOTHUKOB.
CaotictBa p—n-niepexoxaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTpUUYECKU TOK B PACTBOPAX U PacCIlyIaBaX 3JIEKTPOJIUTOB. DINEKTPOIUTHUECKAS
JYCCOLMAIUsl. DIECKTPOJIU3.

DJNIeKTpUUYECKUM TOK B razax. CaMOCTOSITEIbHBIH M HECAMOCTOATEIBHBIA pa3ps/l.
Monnus. [Iazma.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE NIPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOUYHUKH TOKa, dJIEKTpOHATrpeBaTelbHbIe MPUOOPHI, JIEKTPOOCBETUTEIILHBIC
npuOoOpsl, TEPMOMETP  CONPOTHBICHHS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
dboTOpe3ncTOPHI, MOTYIPOBOAHUKOBBIN THO/I, TalbBAHUKA.

Ilemoncmpayuu

N3Mepenune cuibl TOKa U HaIPSKEHUS.

3aBUCUMOCTD CONPOTUBJICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOLIATU
MOIIEPEYHOr0 CEYEHHS U MaTepuaa.

CwmenianHoe coeIMHEHUE TPOBOAHUKOB.

[Ipamoe  w3MepeHHe  BIEKTPOABWXKYHIEeW  cuwibl.  KopoTkoe — 3amMbIkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPBHIL.

[TpoBOAUMOCTH 3JEKTPOJIUTOB.

HckpoBoii pa3psaa 1 IpOBOAUMOCTb BO3AyXa.

OIHOCTOPOHHSAS MTPOBOJUMOCTD JUOAA.
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Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

W3yuenue cMEIaHHOTO COSTUHEHUST PE3UCTOPOB.

W3mepeHne DIIEKTPOABMIKYIICH CHJIBI HCTOYHMKA TOKA W €r0 BHYTPEHHETO
COIIPOTHUBIICHUSI.

HaGmronenue anexrposusa.

MesknpeamMeTHbie CBA3U

N3yuenue kypca ¢pusuku 60a3oBoro ypoBHs B 10 kjacce ocylecTBISIETCS C yUETOM
COJZIEPKATENIbHBIX MEKITPEIMETHBIX CBA3EH ¢ KypcaMu MaTEeMaTHKH, OHUOJIOTUH, XUMUH,
reorpauy ¥ TEXHOJIOTHH.

Mesxcnpeomemmuvie nowsamus, CBSI3aHHbIE C H3YYEHHEM METOAOB HAyYHOTO
NIO3HAHUSA: SIBIICHUE, HAYYHBIN (aKT, TUMOTe3a, (U3NYecKas BeJIMUMHA, 3aKOH, TEOPHS,
HaOJII0IeHNe, SKCIEPUMEHT, MOJICTUPOBaHKE, MOJIEIIb, H3MEPEHHE.

Mamemamuka: pelieHue CHUCTEMbl YpaBHEHUH, NuHeWHas ¢(yHKuus, napabona,
runepOo1a, uX rpauKyd U CBOMCTBA, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC, KOCHHYC,
TAaHT€HC, KOTAHI€HC, OCHOBHOE TPUT'OHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HUX
MPOEKITUU Ha OCH KOOPJIMHAT, CIIO’KEHUE BEKTOPOB.

Buonoeus: mMexaHWYecKOe [BMKEHHWE B JKHMBOW mpupojae, nuddysus, ocmoc,
TETUIOOOMEH JKHMBBIX OPTaHW3MOB (BUIBI TEIJIONEPEIayl, TEIJIOBOE paBHOBECHE),
AJIEKTPUYECKHE SIBIICHUS B )KMBOW IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYN, MOJIb
BEIIECTBA, MOJIApHAsl Macca, TEIJIOBBIE CBOMCTBAa TBEPABIX TEJ, XKHUIKOCTEH M Ta3o0B,
AJIEKTPUYECKHE CBOMCTBA METAJIOB, MJIEKTPOJIUTHYECKAs IUCCOLMALINS, TaJIbBAHUKA.

I'eoepagpus: BnaxXxHOCTh BO3lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE JABMKEHUN C HCIIOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHHUKE, NOJUIMIHHUKU, HCIOJIb30BAaHUE 3aKOHA COXPAHEHHs] HUMITyJbCca
B TEXHUKE (pakera, BOJOMET U JpYTHUE), ABUTaTelb BHYTPEHHEIO CrOpaHHs, NapoBas
TypOHHa, OBITOBOM XOJOAUIBHUK, KOHIULMOHEP, TEXHOJIOTUH MTOJIYYE€HUsI COBPEMEHHBIX
MaTepualoB, B TOM YMCJIE HAaHOMAaTepHaloOB, U HAHOTEXHOJIOI'MH, JIEKTPOCTaTHYECKas
3allUTa,  3a3€MJIGHHE  DJCKTPONpUOOpOB,  KCEPOKC,  CTPYHHBIM  HpPHUHTEP,
AJIEKTpOHArpeBaTeIbHble TPUOOPHI, FNEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHUKA.

11 KJIACC
Paznen 4. JjekTpoauHaMuKa
Tema 3. Maznumnoe noie. I1eKmMpoMacHUMHAA UHOYKUUA

IloctossHHbIe MaruuThl. B3ammojelcTBHUE IIOCTOSHHBIX MarHuToB. MarnuTtHoe
nosne. BekTop MarHMTHOW WHAYKUMHU. [IpUHOMI Cynepno3uuyMd MAarHUTHBIX MOJIEH.
JlvHMM MarHUTHOW MHAYKIMKU. KapTuHa TMHUN MAarHUTHOW WHYKIIAM MTOJISI TOCTOSTHHBIX
MarHuToOB.

MarnutHoe mosie mpoOBOJHUKA ¢ TOKOM. KapThHa JUHUN WHIYKIMUA MAarHUTHOTO
MOJIS JUIMHHOTO TPSMOT0 MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IMMPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena. Bzanmoaencreue NpoOBOJHUKOB C TOKOM.
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Cuna Amriepa, €€ MOJIyJIb U HaIllpaBJICHHUE.

Cuna Jlopennia, €€ MOJynb W HampaBlieHUE. J[BUKEHHE 3apsyKEHHOM YacCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiiel JlopeHua.

SIBiieHME BJIEKTPOMAarHUTHOM MHAYKIUU. II0TOK BEKTOpa MarHUTHOM WHAYKLHH.
DIIEKTPOABIIKYILAS CUJIA UHIYKIIMU. 3aKOH AJIEKTPOMArHuTHOM MHAYKIIMKU Dapajes.

BuxpeBoe  snekTpuueckoe — mosie.  ODNEKTPOJABMKYIAs  CWIa  WHIYKIUHU
B MPOBOJIHUKE, ABWKYIIEMCS IMOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM MOJIE.

ITpaBuiio JleHua.

NHIyKTUBHOCTb. SBrieHne  CaMOMHIYKIUU. DIEKTPOIBUKYIIAS cuiia
CaMOUHIYKIIUH.

DHEPrusi MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MOCTOSSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl,  JJIEKTPOJABUTATENb,  YCKOPUTEIMU  BJIEMEHTAPHBIX  YaCTHII,
WHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbiT Dpcrena.

OTKJIOHEHHUE FIEKTPOHHOTO MyYKa MAarHUTHBIM MOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumopericTeue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuiibl JIopeHa Ha HOHBI AJICKTPOJIUATA.

SIBiIeHME IEKTPOMArHUTHOW UHAYKIIUU.

[Tpasuio Jlenna.

3aBUCUMOCTD DJIEKTPOABUKYIIEH CHIbl HMHAYKIMM OT CKOPOCTH HW3MEHEHUs
MAarHMTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIHUH.

Yyenuueckuii sxcnepumenm, 1abopamopruvie pabomol

N3ydyeHrne MarHuTHOTO MOJIS KATYIIKU C TOKOM.

HccnenoBanne AeUCTBUS MOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue ABICHUS SJIEKTPOMAarHUTHOM UHIYKIWH.

Pa3nen 5. KosieGanusi v BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Koiebanus

Konebarensnas cuctema. CBoOOAHBIE MeXaHWYECKHE KoeOanus. ['apMoHnyueckne
konebanwms. [lepuon, gactora, ammuryaa u dasza konedbanwid. [IpyKUHHBIA MasTHUK.
MaremaTnueckuii MasiTHUK. YpaBHEHHE TrapMOHUYecKHX KoseOanui. [IpeBpaienue
SHEPIUM MPU FrAPMOHUYECKUX KOJICOAHUSX.

KonebarenpHblit KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B U€aTbHOM
KOJIe0aTEeIbHOM KOHTYpEe. AHAJIOTUSI MEXAY MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMU
konebanusamu. @Popmyna TomcoHa. 3aKOH COXpPAaHEHMS JHEPTUM B UACATHLHOM
KoJieOaTeIbHOM KOHTYPE.
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[IpencraBienne o 3aTyXxawIIUX KojeOaHHSIX. BBIHYXIEHHbIE MEXaHHYECKHE
KoseOanus. Pezonanc. BeIHYX A€HHbIE 3I€KTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennslii Tok. CUHYCOUIaNbHBIA IEPEMEHHBIM TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUIMTYJTHOE U JE€UCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancdopmatop. IlpousBonacTBo, mnepenadya MU MOTPEOJICHHE BIEKTPUYECKOM
DHEPruM. OKOJOTMYECKME PHUCKM IPU NIPOU3BOACTBE dJIeKTposHepruu. KymbpTypa
HCIIOJIB30BAHUS DJIEKTPOIHEPIUU B IIOBCEIHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA U NMPAKTUYECKOE IIPUMEHEHHE: DIIEKTPUYECKUIN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpoIiepeaay.
Jlemoncmpayuu

HccnenoBanue mapamMeTpoB  KoJjieOaTeNbHOM  CHUCTEMBbI  (TMPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHUK).

HaGmtonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOMCTB BHIHYK/IEHHBIX KOJIEOAHUH.

HaGmonenue pe3oHanca.

CBoOOHBIC PTICKTPOMArHUTHBIE KOJICOaHUSI.

OcummorpaMmbl - (3aBUCMMOCTH  CHJIBI  TOKa M HANpsDKEHHsT OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pesonanc mpu  I[OCIENOBATEIIBHOM  COCIMHEHHHM  PE3UCTOPA,  KaTYyILIKU
UHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TUHUN JJIEKTPOIIEpENAUH.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

HccnenoBanue 3aBUCUMOCTH NEPHOJIa MAJIbIX KOJIEOAHUM rpy3a HA HUTHU OT JIJTMHBI
HUTHU U MaCChI I'py3a.

HccenenoBanne nepeMEHHOI0 TOKA B LENU U3 MOCIEI0BATEIbHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyLIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmMpoMazZHUMHbLE 60JIHbL

Mexannueckue BOJIHBL, yclioBHs — pacnpoctpaHeHus. llepuon. Ckopocthb
pacnpocTpaHeHus U AiuHa BoJaHBL [lonepeunsie 1 mpoaonibHbie BOIHBL MHTEpdepentius
U AU paKiys MEXaHUIeCKUX BOJTH.

3Byk. Ckopocth 3Byka. ['pomkocTs 3Byka. Bricora Ttona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. YCIOBUS H3JIYYEHUS] DIIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, v B snekrpomarHutHOoi BojaHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH: OTpPaKEHWE, TMpeIoMIICHUE, MOJApU3anus, JAUPPaAKIUs,
uaTepdepennus. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[llkana SNEKTPOMATHUTHBIX BOJIH. IIpuMeHEHHWE BIEKTPOMArHWTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIIBI pagroOCBA3U U TeneBUAeHUs. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIECH CPEIbI.

TexHuuecknue yCTPOMCTBA M IPAKTUYECKOE TNPUMEHEHHUE: MY3bIKaJbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JHArHOCTUKA B TEXHUKE M MEAULHHE, pajap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.
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Jlemoncmpayuu

O6pazoBaHue 1 pacCIPOCTPAHEHHUE MOMEPEUHBIX U MPOOJILHBIX BOJIH.

Kone6mromeecs Teno kak HCTOYHUK 3BYKA.

HaGmronenue oTpakeHus ¥ MpesioMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue unrepdeperimu u nupakiinu MeXaHH4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYI0M U 4acTOTOM
KoJIeOaHMIA.

UccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPETOMIICHUE,
noJisipu3anus, 1udpakius, tHTephepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckas onruka. [IpsgsMonuHENHOE pacIpOCTPAHEHUE CBETA B OJHOPOIHOM
cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUsi cBeTa. llocTpoeHue wu300paKEHUI
B IUTIOCKOM 3€pKalie.

[Ipenomiienne cBeta. 3akOHBI TPEIOMJIECHUsSI CBeTa. AOCOIIOTHBIM TMOKa3aTelNb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbIE  yrojg IMOJIHOIO
BHYTPEHHET'O OTPaKEHUS.

Hucnepcust ceera. CroxkHbIi cocTaB Oenoro cera. L[Ber.

Cobuparomue u paccenBaronue JuH3bl. ToHkas nuH3a. DokycHOe paccTrosiHue U
onTHYeCKas cuia TOHKOW JuH3bL. [locTpoeHme wu300pakeHHl B COOHMpaNOMIUX U
paccenBaroluX JUH3aX. Popmysia TOHKOU JIMH3bI. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl npUMEHUMOCTHA T€OMETPUUECKOM ONTUKH.

BonnoBas onrtuka. Untepdepennus ceera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HAOJIIOICHUSI MaKCUMYMOB W MUHUMYMOB B HMHTEP(HEPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

HNudpakmus ceta. JudpakiuonHas pemérka. YClIoBUEe HaOMIOIESHUS TJABHBIX
MaKCHUMYMOB TIpH MaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHHE: 0UKH, JIyTa, poroanmnapar,
MIPOCKITMOHHBIN amnmapart, MUKPOCKOTI, TEJIECKOT, BOJOKOHHAS ONTHKA, AU(GpaKIMOHHAS
peleTKa, noIApous.

Jlemoncmpayuu

[IpsMonuHeliHOE  pacHpoCTpaHEHUE, OTpPaKEHHWE U MPEJIOMIICHHE  CBETa.
OnTudeckue mpudOpHI.

[TonHOE BHyTpeHHEe oTpaxkeHue. Moenb CBETOBO/IA.

HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKoOMa, TeJIECKOMa.

Habnronenue natepgepeHiny cBera.

HaGntonenue nudpakuuu ceera.

Habnronenue qucriepcun cBeta.
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[lomy4yeHne crieKTpa ¢ MOMOIIBIO IPU3MBI.
[lony4yeHnue crnekTpa ¢ HOMOLIBIO AUPPAKIUOHHON PEILIETKH.
Habmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmuvie pabomoi
N3mepenue nmokazaresns NpeJoMIIEHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKeHUM B TMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cTIEIHAJIBHOI TeOPUHM OTHOCUTEJIBLHOCTH

['paHullbl TPUMEHUMOCTH KJIacCMYeCKOW MeXaHukH. I[locTynatel cnenuaibHOM
TEOPUU OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJIYJSI CKOPOCTHM CBETa B BaKyyMe,
OPUHIIMI OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMeJUIeHHE BPEMEHUM U COKpalleHHe
JUTHHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEH U UMITYILCOM PEJIITUBUCTCKON YaCTUIIbl. DHEPIHs TOKOS.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul Kéanmogoil onmuKu

®doronbl. Popmyna [Tnanka cBs3u sHepruM (POTOHA C €ro YacTOTOW. DHEPTHs U
UMITYJIbC (DOTOHA.

OtkpeiTie u ucciegoBanue ¢otodpdexkra. Onbitel A.I. CroneToBa. 3aKOHBI
dotoadpdexra. YpaBHenue OuHmTerHa 1181 porodrddekra. «KpacHas rpaHHUIAY
doTtorddexra.

JlaBnenue cBera. OnbiTel [1.H. JIeOGenena.

XHUMHYECKOE JICHCTBUE CBETA.

TexHuueckne yCTPOWCTBA M TMPAKTHYECKOE TMPUMEHEHHE: (POTODIIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Ilemoncmpayuu

dotor ekt Ha yCTaHOBKE C ITIMHKOBOM TTACTHHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoToddekra.

Ceeroauon.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. Ombeitel Pesepdopnma mo paccessHUIO 0-9acTHII.
[Inanerapuas moaens aroma. [loctynatel bopa. M3nyuenue u nornoienre GOTOHOB MPU
repexo/ie aToMa ¢ OJIHOr0 YPOBHS SHEpruu Ha Apyroil. Buasl ciektpoB. CriekTp ypoBHEH
SHEpPryuU aToMa BOJOPOJaA.

BonnoBeie cBoiictBa uactuil. Bomnbel ne bpoins. KopmyckynsspHO-BOJIHOBOM
Ty aJTU3M.

CnoOHTaHHOE U BBIHYXJIEHHOE U3ITy4CHUE.

TexHnueckne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHUE: CHEKTPAIbHBIA aHAIU3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBbINA KOMIIBIOTED.
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Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI JIa3epa.
HaGmronenne nMHeyaThiX CIEKTPOB U3TYUCHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuwl
HaGmronenue auHeiyaToro crekrpa.

Tema 3. Amomnoe adpo

OKCIEpUMEHTBI,  JTOKA3bIBAIOIIME CJIOXKHOCTb CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH. OmnbIThl Peszepdopna mo ompeneneHuio coctaBa pajrOaKTHBHOTO
usnyuenus. CoiicTBa anbda-, 6eta-, raMmma-u3nyudeHus. Bivsaue pagnoakTHBHOCTH Ha
YKVBbIE OPTraHU3MBI.

OtkpeiTe TpoTOHa W HeWTpoHa. HykiionHas wojens sigpa [elizeHOepra—
NBanenko. 3apsa sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnan. DJIEKTPOHHBIA U MO3UTPOHHBIN Oeta-pacnaa. ['amma-uznydeHue.
3aKOH paIMOaKTUBHOI'O pacraja.

DOHeprust CBs3M HYKJIOHOB B sjipe. AnepHbie cuibl. Jledekt Maccsl sapa.

SAnepHble peakuuu. Jlenenue u cuHTE3 A1€P.

Anepusiii peaktop. TepmosiaepHsbiii cuuTe3. [IpoOaeMbl U MEPCHIEKTUBBI SAECPHOM
SHEPIreTUKU. DKOJIOTUYECKUE ACIIEKTHI SIIEPHON SHEPTETUKH.

DneMeHTapHble YacTHIbl. OTKpPBITHE O3UTPOHA.

Metonbl  HaOMIOJEHUST M PETUCTpAllMUd  JJEMEHTAPHBIX  YacCTHIL.

dyHnaMeHTagbHble B3auMoeicTBUsA. EAMHCTBO pu3nyeckoi KapTUHBI MUpA.

TexHnueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siiepHbIi peakTop, aToMHas 6oMoa.
Ilemoncmpayuu

CU€TYnK HOHU3UPYIOIIUX YACTHLI.
Yyenuueckuii sxcnepumenm, 1abopamopruie pabomol

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTbI ACTPOHOMUY M ACTPOPU3HMKH

Otamnsl pa3BUTUA acTpoHOMUU. [IpuKiIagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé31H0T0 HeOa. CO3BE31Us, APKHUE 3BE3/IBI, TIAHETHI, KX BUAUMOEC JIBHOKCHUE.

CoiHeuHas cucTeMa.

Connne. ConHeyHas akTUBHOCTh. cTounuk sHepruu CosHiia u 3BE€371. 3BE3/IbI, UX
OCHOBHBIC XapaKTePUCTUKHU. [[narpaMma «CHeKTpabHBIN KJIaCC — CBETUMOCTBY. 3BE3BI
TJIaBHOM ITOCJIEIOBATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTDY JIJIS 3BE3]] IIIaBHOU
nocieoBaTeibHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBIE MPEACTABICHUS
0 TIPOMCXOXKICHUHU U 3BofoH CoJIHIIA U 3BE3/. DTambl )KU3HHU 3BE3I.

Mueunsiit [Tyts — Hama ["anaktuka. [lososxkenue u nBuskenue ColiHia B ['amakTuke.
Turnbl ranakTuk. PaguoranakTuku u kBa3apbl. UEpHBIE IBIPHI B AApax rajJakTHK.
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Bcenennas. Pacmiupenune Bcenennoii. 3akoH Xa006na. PazOeranue rajlakTuk.
Teopus bosbiioro B3peiBa. PeMKToBOE U31ydeHHE.

Macmtabnas ctpyktypa Beenennoii. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.
Yuenuuecxue nabnooenus

HaGmtonenust HEBOOPYKEHHBIM TJIa30M C  HCMOJB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHU M ISl OTIpEICICHUS MOJI0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be3/1usi CEBEpHOro MONYyIIapus U SIPKUE 3BE3IBI.

HaGmonenust B Teneckorn JIynsl, ianet, Miieunoro Iytu.

Oo6o01marniee MOBTOPEeHUE

Ponb (u3MKH U aCTPOHOMHUU B HKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COIIMAIbHON U
ATUYECKON cdepax NesATeIbHOCTH 4YeloBeKa, poib M MECTO (DU3MKM M aCTPOHOMHHU
B COBPEMEHHON Hay4YHOW KapTHHE MHUpa, POjb (PU3ndyeckoil Teopuu B (GOPMUPOBAHUU
npecTaBieHu 0 (U3MYECKOW KapTUHE MHpa, MECTO (U3MYECKOW KApTUHBI MHpA
B 001IIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPOIE.

MesknpeamMeTHbie CBI3U

Nzyuenne kypca ¢pusuku 6a3oBoro ypoBHs B 11 kitacce oCyIiecTBIseTcs ¢ y4ETOM
COJIepKaTeNIbHBIX MEXKIIPEIMETHBIX CBS3EH C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nousmusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOIO
MO3HAHMS: SBJICHUE, HAYYHBIA (paKT, TUrores3a, pusnyeckas BEJIMUMHA, 3aKOH, TEOPHS,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJISJTUPOBaHNE, MOJIEb, U3MEPECHHUE.

Mamemamuxka: penieHUe CUCTEMbl YpaBHEHUN, TPUTOHOMETpUYECKHE (DYHKIIHU:
CHHYC, KOCHUHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO,
BEKTOPhl M HUX IPOEKIMU Ha OCH KOOPJHUHAT, CJIOKEHHWE BEKTOPOB, MPOU3BOJHBIE
AJIEMEHTapHBIX (YHKIMH, TPU3HAKU MMOJ00US TPEYTrOJILHUKOB, ONPEICIICHHUE TIIOMIAIH
IIOCKUX GUryp U 00BEMa TeI.

buonoeus: snexrpuyeckue sIBJICHUS B )KUBOW MPUPOJE, KojieOaTeIbHbIC TBHKCHUS
B JKMBOM MPHUPOJIE, ONTHUYECKUE SIBJICHUS B XKHUBOM MNPUPOJAE, JECHUCTBUE paaualuu
HA >KUBBIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKAsT CTPYKTypa TBEPABIX TE,
MEXaHU3Mbl 00pa30BaHUS KPUCTAIIIINUECKON PEIIETKH, CTICKTPAIbHBIN aHaAJIHU3.

l'eoepaghusi: MarHWTHBIC TIONFOCA 3E€MIIH, 3aJIe)KW MArHUTHBIX Py, (PoTochEéMKa
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICECHUM.

Texnonoeusi:  nUHUM  BJIEKTpoliepenady, TEHEPATOpP MEPEMEHHOr0  TOKa,
3JICKTPOJABUTATEIIb, UHAYKIIMOHHAS T1€Yb, Paap, PaIUONPUEMHHUK, TEIECBU30pP, AaHTECHHA,
tenedon, CBU-nedyb, NPOCKIMOHHBIM amnmapaT, BOJOKOHHAs OITHKA, COJTHEYHAs
OaTapes.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Pu3MKa» HAa YpPOBHE CpPEAHETO OOIIETOo
oOpazoBanusi (0a30BbIi YpPOBEHB) TOJDKHO OOECHEYUTh JIOCTMIXKEHHE CIETYIOUUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHMS Y4yeOHOro mnpeamera «Du3nKay JOJIKHBI
oTpakaTb ~ TOTOBHOCTb M  CIIOCOOHOCTh  OOYyYaloIIUXCA  PYKOBOJCTBOBATHCS
chOpMHPOBAaHHON BHYTpPEHHEH MO3ULIMEN JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAlU, MO3UTUBHBIX BHYTPEHHUX YOEKACHHM, COOTBETCTBYIOLIUX TPAAUIIMOHHBIM
[IEHHOCTSIM POCCHUIMCKOro 0OIlecTBa, paclIMpEeHUE KU3HEHHOTO OIbiTa U OIbITa
NEATEIbHOCTH B TIPOLIECCE pEAIM3aLMA OCHOBHBIX HAIPABICHUI BOCIUTATEIbHOM
NEATENbHOCTH, B TOM YUCJIE B YaCTHU:

1) rpaxIaHCKOr0 BOCIUTAHUS

cOPMUPOBAHHOCTH IPAXKIAHCKOM MO3HUIIUU 00yUAIOIIETOCsS KaK aKTUBHOTO H
OTBETCTBEHHOTO 4JICHA POCCUIICKOTO O0IIEeCTRa;

NPUHATHE  TPAIUIUOHHBIX  OOIIEYEIIOBEYECKUX  T'YMAHUCTUYECKUX u
JIEMOKpaTUYEeCKUX [ICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JEATECIBHOCTh B HHTEpPEcax Tpa)kIaHCKOTO
00IIeCTBa, yUaCTBOBATh B CAMOYIIPABICHHH B 00pa30BaTeIbHON OpraHu3allny;

yMEHHE B3aUMOJICHCTBOBATh C COIIMAIEHBIMU HHCTUTYTAMU B COOTBETCTBUH C MX
(QYHKIHMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOI U BOJIOHTEPCKON NIESITEIbHOCTH;

2) IATPHOTHYECKOTO BOCTIMTAHMSI:
c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTU3MA,
LIECHHOCTHOE OTHOLICHHE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:

c(hopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHHUS, STHUYSCKOTO TTOBEICHNS,

CIIOCOOHOCTh  OICGHMBATh CHUTyalldl0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAIBHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTHU, B TOM YMCIIE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUYMBOTO OYIyIIIEro;

4) 3cTeTHYeCKOro BOCTIMTAHNS:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYyIIeTro (U3NYECKO HAYKE;

20



5) Tpya0BOro BOCIMTAHMS

MHTEPEC K pa3audHbIM cdepaM npodecCUOHANbHONW AESTENbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3UKON U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBIA BBIOOP Oyaymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIaHbL;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 00J1aCTH (PU3UKHU
Ha TPOTSDKEHUU BCEH JKU3HU;

6) IKOJIOrHYeCKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYPhI, OCO3HAHUE TJI00AILHOTO XapaKTepa
AKOJIOTUYECKUX TIPOOJIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE AECUCTBUM B OKPYKAIOILIEH Cpelie Ha OCHOBE
3HAHUS LEJe YCTOMUYUBOTO PAa3BUTHS YETIOBEUECTRA;

Pacmupenue omnbiTa AeATENBbHOCTA 3KOJOTHMUYECKON HAMpPaBICHHOCTH Ha OCHOBE
UMEIOIINXCSI 3HAHUM 10 PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3MUECKON HAYKU;

OCO3HAaHHE LIEHHOCTU HAyYHOU AEATEIBbHOCTU, TOTOBHOCTH B MPOLECCE M3YUYEHUS
(U3MKU  OCYLIECTBISITH  NPOEKTHYI0 W HCCIEIOBATEIbCKYID  JESTEIBHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIC Y4eOHbIE IeiiCTBUSA
ba3oBble jJornyeckue 1eMcTBUA:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONPENEIATh UEIU ACATEIIbHOCTH, 3a4aBaTh MAPaMETPhl U KPUTCPHUH UX JOCTHUKCHUS,

BBISIBJIATh 3aKOHOMEPHOCTH W MPOTHBOPEUYHUS B pacCMaTPUBAEMBIX (PU3MYECKUX
SIBJICHUSAX;

paspabaTeiBaTh IUIAH peIIeHUs TPOOJIEMbI C YyYE€TOM aHAIM3a HMCIOIIUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YILTATOB
LEJISIM, OLICHUBATH PUCKH TTOCIICICTBUI 1€ TEIIbHOCTH;

KOOPJMHUPOBATh U BBHIMIOJHATH Pa0OTy B YCJIOBUAX PEAIbHOTO, BUPTYAIHLHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIICHUE MIPY PEIICHUU KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaeaoBarejbCKue AeiiCTBHS.

BJIaJICTh HAy4YHOM TEPMHUHOJIOTHEH, KIIOUYEBBIMH TOHATHAMH ¢ METOAaMU
bu3nUecKol HAyKu;

BJIaJICTh HAaBBIKAMHM YY€OHO-HCCIIEIOBATEILCKOM W TMPOCKTHON NIESITEIHHOCTH
B 0o0sact (U3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSTEIbHOMY TTOMCKY
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METOJIOB PEIICHHUs 3a7a4 (PU3NUECKOI0 COAEPKaHUs, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B
MO3HAHUS;

BIAJE€Th BUAAMHU JCATENBHOCTH IO TMOJYYEHUID HOBOTO 3HAHMS, €ro
MHTEpIpETalny, TPeoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYalUsX,
B TOM YHCJIE IPU CO3/IaHUU YUYEOHBIX MPOECKTOB B 00JaCTH (HU3HKHU;

BBISIBJISITh IPUYMHHO-CIIEACTBEHHBIE CBSA3M U aKTyaJlU3UpOBaTh 3aauy, BbIABUTATh
TUNOTE3y €€ pelIeH s, HAXOAUTh apryMEHTHI JIs I0Ka3aTelIbCTBA CBOUX YTBEPKJICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TOJYYEHHBIE B XOJI€ PEIIEHUs 3a7aud pe3yibTaTbl, KPUTUUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSAX;

CTaBUTh U  (GOPMYIHpPOBaTh COOCTBEHHbIE 3aJaud B  00pa3oBaTEIbHOU
JEeSTENbHOCTH, B TOM YUCJIE MPU U3YUEHUU (HDU3UKU;

J1aBaTh OILIEHKY HOBBIM CUTYAaIIUsM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUs 10 (U3MKE B  NPAKTUUYECKYIO  00JacTh
KU3HECATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE UJIEH, MPE/JIaraTb OpUruHAJIbHBIE TTOIXO/IbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUIME aTbTEePHATUBHbBIC PEILICHHUS.

Pab6ora ¢ nndopmanueii:

BIAJIETh HABBIKAMHU TIOJNY4YeHHS HWHGOpManuu  (GU3NYECKOTO  COJEpIKaHUs
U3 WCTOYHHUKOB pAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIISCTBISATh TIOWCK, aHAlU3,
CUCTeMAaTH3allMI0 W WHTEPIpEeTalui0 HHQOpPMAIMH pPA3IWIHBIX BHIOB © (GOpM
NpeCTaBIICHHS

OILICHUBATh JIOCTOBEPHOCTh HH(OPMAIIHH;

UCTIOJIh30BaTh CPENICTBA MH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
B pCUNICHHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX ¥  OPraHHU3AIMOHHBIX 3a7ad
c coOmoaeHueM TpeOOBaHUM OSPrOHOMHUKH, TEXHUKH OE30MAaCHOCTH, TUTHCHHI,
pecypcocOepekeHHs, MPaBOBBIX W OTHYECKHX HOPM, HOpPM HH(OPMAIMOHHON
0e30IacHOCTH;

CO3/7aBaTh TEKCTHI (PHU3UYECKOTO CONEpKaHUS B Pa3MUYHBIX GopMaTax C y4ETOM
Ha3HaueHUs HMH(QOpPMAIMU U UEJIEBON ayIUTOPHH, BBHIOMpas ONTHMAIBHYIO (GopMy
MIPEICTAaBICHUS U BU3yaJIU3aIlHH.

KomMMmyHMKaTHBHBIC YHUBEPCAJIbHbIC YUYeOHbIE 1eiiCTBHSA:
OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3MKHU M BO BHE-YPOUHOU JCSITEIBHOCTH;
pacno3HaBaTh MPEANOCHUTKN KOH(DIUKTHBIX CUTYAIIUN U CMSITYaTh KOH(IUKTHI,
Pa3BEPHYTO U JJOTUYHO U3JIAraTh CBOK TOUKY 3PEHHUSI C UCIIOJIBb30BAHUEM SI3BIKOBBIX
CPENCTB;
MMOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAJIbHON paObOThI;
BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBUI C YUYETOM OOIINX UHTEPECOB,
Y BO3MOXHOCTEH Ka)J0T0 WIEHA KOJUIEKTHBA;
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NPUHUMATh LEJIM COBMECTHOU AEITEIbHOCTHA, OPTaHU30BbIBATH U KOOPAUHUPOBATH
JNEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEIEIIATh POIU C YUYETOM
MHEHHI YYaCTHUKOB, 00CYKJ1aTh pe3yJbTaThl COBMECTHOUM paOOTHI;

OIICHMBATh KA4E€CTBO CBOETO BKJIaJa M KaXJOTO yYaCTHHKA KOMAaHIbl B OOIIUI
pe3ybTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb  HOBBIE  MPOEKThI, OLIEHUBATh MAECU C T[IO3ULUU  HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATH MMO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3JIMYHBIX CUTYalLHSX,
MPOSIBIISITh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIe eCTBUSA
Camoopranusanus:

CaMOCTOSATEILHO OCYIIECTBISATh MO3HABATEIbHYIO IESITEIbHOCTh B 001acTH (PU3UKU
U aCTPOHOMHH, BBISBJISATH MPOOJIEMBI, CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIC
3a/1auu;

CaMOCTOSITEJILHO COCTABJIATH IJIaH PEIICHUS PacYETHBIX M KaueCTBEHHBIX 3ajad,
IJIaH BBITIOJIHEHUSI TMPAKTUYECKOW pabOThl C y4€TOM HMMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUH;

NaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacHIMPATh PAMKH y4eOHOTO MpeMeTa Ha OCHOBE JINYHBIX MPEIOYTEHHI;

JIeaTh OCO3HAHHBIN BHIOOP, ApTYMEHTHUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO APYIUIMH B 001acTH (DHU3UKH,
MIOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIH HHTEJLICKT:

aBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B JAESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJICTh HaBBIKAMH ITO3HABATEIHHON pedhIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;

MCIIOJIb30BaTh MPUEMBI PEIICKCUU [IJISl OLIEHKUA CHUTYaIlUd, BHIOOpAa BEPHOTO
peuieHus;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUICHUS MO0 UX CHIXKEHUIO;

MIPUHUMATH MOTUBBI U apPT'YMEHTBI APYTUX P aHATIU3€E PE3YIbTATOB €SI TEILHOCTH;

MPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U a@pTyMEHTHI IPYTUX MPU aHATU3€ PE3YyJIbTATOB JACSITEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JAPYTHX HA OIMIHOKH.

B mpouecce nocTuxkeHHs JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMSI MPOTrPaMMBbI
no (¢u3uKe A YpPOBHS cpeaHero oOmero oOpa3oBaHus y  OOydarouiuxcs
COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJUICKT, MpeAnoaararoumi
c(hOpMUPOBAHHOCTb:
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CaMOCO3HaHMs, BKJIOYAIOLIEro CIOCOOHOCTh NOHMMATh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HATIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHANILHOU cdephl, ObITh
YBEpPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHUSA,  BKIIOYAOIIET0 CaMOKOHTPOJIb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTb 32 CBOE MOBEAEHUE, CIOCOOHOCTh aIalITUPOBATHCS K IMOLIMOHAIBHBIM
M3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIIOYAIOMIEH CTPEMJICHUE K JOCTMIKCHUIO LENU U
yCIIEXYy, ONTUMHU3M, HWHULUMATUBHOCTb, YMEHHUE JEHMCTBOBATb, MCXOAs W3 CBOHUX
BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOILIMOHAIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €0 MPU OCYIICCTBICHUHN OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIIEPEKUBAHUIO;

COITMAIbHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C APYTUMU JIOJIbMH, 3a00TUTKCS, IPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kjaacce mpenMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

JIEMOHCTPUPOBATh Ha TIpUMEpax pojb W MecTo (u3uku B GOPMUPOBAHUU
COBPEMEHHOM HAy4yHOMW KApTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B MPAKTUYECKON JI€ITEIbHOCTH JIIOICH;

YUUTHIBATh  TPAHUIBI  MPUMEHEHWS  HU3YYEHHBIX  (U3UUecKux  MoOJeseH:
MarepuajgbHas TOYKa, WHEPIHATbHAs CHCTeMa OTCU€Ta, abCOJIOTHO TBEPIOE TETO,
UJICAUTbHBIA Ta3, MOJEJN CTPOCHUS Ta30B, >XUIKOCTEHM W TBEPIABIX TEJI, TOYCUHBIN
AIIEKTPUUYESCKUH 3aps]l MPU PEIIeHUN (PU3NUECKUX 3a]1a4;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECCh) U OOBICHATHP MX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOU TEOpPUU CTPOCHMSI BEIIECTBA W
AJIEKTPOJUHAMUKUA: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJMUHEHHOE IABUXKEHUE,
CBOOOJIHOC TIQJICHWE TeJ, JNBM)KCHHUE TI0 OKPY)KHOCTH, HWHEPIHS, B3aUMOJICHCTBHUE
ten, auddysus, OpOyHOBCKOE IBIKCHHE, CTPOCHHE J>KHJIKOCTEH M TBEPABIX Te,
U3MEHEHHEe O00bEMa TeNl MNpH HarpeBaHUM (OXJIaXKJAEHUU), TEIUIOBOE pPaBHOBECHE,
rcrnapeHue, KOHJIeH Calus, IUIaBJIeHNUEe, KpUCTAUIU3AlIMS, KUTICHUE, BIaXXHOCTh BO3/yXa,
TIOBBIIIICHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/E, CBSI3b MEXKIY
rapaMeTpaMH COCTOSHHUSI Ta3a B M30IpoIeccax, AJIEKTpU3alMs Tel, B3auMOACHCTBHUE
3apsiioB;

OMHUCBHIBATh MEXAHHUYECKOE JIBIDKCHHE, HWCMONB3Yys (HU3WYSCKHE BEIWYHHBI:
KOOpJIMHATa, MyTh, NIEPEMEIICHNUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJla, UMITYJIbC
Tella, KUHETHWYECKas DSHEPrHs, IMOTCHIMAlIbHAs DJHEPTHs, MeXaHudyeckas pabdorta,
MEXaHHYeCKass MOITHOCTD; IIPH OMHCAHWM MPABUIBHO TPAKTOBATHh (YM3UUYECKUM CMBICI
HCMOJIb3YEMBIX BEJIMYMH, WX O0O3HAUCHUS W CAWHUIIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3NYECKYIO BEIMYMHY C APYTMMH BEIMUMHAMH;
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ONMCHIBATh M3yYECHHBIE TEIUIOBBIE CBOWCTBA TEJ U TEIUIOBBIE SIBJICHUSA, UCIOJb3Ys
(u3nuecKkre BEIMYUHBI: JABJICHUE ra3a, TeMIepaTypa, CpeIHsAsd KUHETUYECKAasl SHEPIHsl
XAa0THYECKOTO JBHKECHMSI MOJIEKYJ, CpPEIHEKBaJIpaTU4YHas CKOPOCTb MOJEKYJI,
KOJMYECTBO TEIUIOTHI, BHYTPEHHsA 3HEprus, padora rasa, Kod(UIMEHT IM0IEe3HOTO
JEUCTBUSL TEIJIOBOTO JIBUTaTessl; MPHU ONMMCAHUM MPABWIBHO TPAKTOBATh (PU3MUECKUI
CMBICIT MCHOJb3YEMbIX BEIMYMH, UX OOO3HAUEHHUS M €IUHUIbI, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEITUYMHAM;

ONMCHIBATh HM3YYEHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M DJIEKTPUUYECKHE
ABJIEHUS (TIPOLECCHI), HUCHOJB3Yyd (U3MUYECKUE BEJIMYMHBI: BJIEKTPUUYECKUN 3apsij,
ANEKTPUUYECKOE TMOJIE, HANPsKEHHOCTh NOJS, MOTEHUMAJ, Pa3HOCTh MOTEHIIMAJIOB;
IpU OMMCAHUU MTPABUIILHO TPAKTOBATH (PU3HUUECKHUI CMBICT UCIIOJIB3YEMbIX BEJTUUYMH, UX
0003HaYEHUsI U €JUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYUHY C APYTMMU BEJINUYNHAMU;

aHAIM3UPOBATH (PU3NYECKUE MTPOLIECCHI U SIBICHHUSI, UCTIONB3YS (PU3MUECKUE 3aKOHbI
U OPUHLUNBL: 3aKOH BcemupHoro tsaroreHus, I, II u III 3akonel HeroToHa, 3axoH
COXpPAaHEHHMS MEXAHWYECKOW SHEpPruu, 3aKOH COXPAaHEHHs HMIYyJbCa, MNPUHIUII
CyNEepHO3ULMHA CWJI, MPUHIUI pPABHONPABUS HWHEPUMAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHMSI BEIIECTBA, TI'a30BbIE 3aKOHbBI, CBS3b
CpelHEell KHHETHMYECKOM HHEpruM TEIUIOBOTO JBIMKEHUS MOJEKYJI C aOCOIIOTHOU
TEMIIEPATYPOM, NEPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHMs DIIEKTPUYECKOIO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3iauyarh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAKEHUE U YCJIOBUS (TpaHUIbI, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHLUIBI JEHCTBUS MAalllMH, OPUOOPOB M TEXHUUYECKUX
YCTPOWCTB; pa3iuyaTh YCIOBHS HMX O€30IacHOrO HCIHOJb30BAaHUS B IOBCEJIHEBHOM
KU3HU;

BBITIOJIHATD AKCHEPUMEHTHI [0 UCCIIEI0BAaHUIO (PU3NYECKUX SIBICHUH U MPOLIECCOB
C HCHOJb30BAaHUEM MPSAMBIX, U KOCBEHHBIX W3MEpPEHHH, Nmpu 3TOM (OopMyIHpoBaTh
npoOjeMy/3agady W THUIIOTE3y YYeOHOro JSKCIepUMEHTa, CcoOMpaTh  yCTaHOBKY
U3 MPEeIJI0KEHHOr0 000pyA0BaHuUs, IPOBOIUTE OIBIT U (HOPMYIUPOBATH BHIBOIBL;

OCYILECTBIIATH MPSIMblE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYHH, IIPU 3TOM
BbIOMpaTh ONTUMANbHBIA CHOCOO HM3MEpPEHHs M HCHOJIb30BaThb HM3BECTHBIE METOJbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHNUN;

HCCIJIEIOBATh 3aBUCHMOCTH MEXY (PU3MUECKUMH BEIMYMHAMU C UCIIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUH, PU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBAThH PE3YJIbTaThI
MOJyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BHJE TaOnMIl M TpaduKOB, IEIaTh
BBIBOJIBI 110 PE3YyJIbTaTAM HCCIIENOBAHNUS,

co0roaTh mpaBuiia 0€30MacHOro TPyAa MPH MPOBEIEHUH HCCIEA0BaHUN B paMKax
y4eOHOIr'0 3KCIEpUMEHTa, Y4eOHO-HCCIIEeOBATENbCKOM M TMPOEKTHON JAESITeIbHOCTU
C MCIOJIb30BAaHUEM HU3MEPUTENIBHBIX YCTPOMCTB U JJAOOPAaTOPHOIO 000PYI0BAHUS;

pemarb pacy€THbIE 3aJa4d C SBHO 3a/JIaHHOM (PU3HUYECKOW MOJEIIBIO, UCIIONb3Ys
(pu3HUecKre 3aKOHBI U IPUHLMIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4l BEIOMPATh
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(u3HYECKYI0 MOJENb, BBIIEHATh (PU3NYECKUE BEIUYUHBI U (POPMYJIbl, HEOOXOAUMBIE
ISl €€ pelleHus1, IPOBOJUTh PACUETHI U OLIEHUBATh PEAIbHOCTh MOJYYEHHOT'O 3HAUCHUS
bu3nYeCKON BEIUUMHBIL;

pemarb KayeCTBEHHBIE 3aJauyd: BBICTPAUBATH JIOTMYECKHM HENPOTUBOPEUYUBYIO
LEMOYKY pacCyX JACHU C Omopod Ha M3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuzndecKue sIBICHUS;

UCIIOJIb30BaTh MpPHU PELICHWH Y4YEeOHBIX 3aJady COBPEMEHHbIE HMH()OPMALMOHHBIC
TEXHOJOTUU JJIA TOUCKA, CTPYKTYPUPOBAHMS, HHTEPHPETALMH U MPEACTaBICHUS
yueOHOU 1 HayYHO-TIONYJIAPHON HH(pOpMaLUU, TOTYYEHHON U3 pa3InYHbIX HCTOYHUKOB,
KPUTHUYECKH aHATU3UPOBATH MOJyd4aeMyt0 HH(POPMAIIUIO;

OPUBOJIUTH TMPUMEPHl BKJIAJa POCCUHUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB
B Pa3BUTHE HAyKH, OOBSICHEHUE MIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKEe B TOBCEAHEBHOW IKU3HU
st obecriedeHus: 0€30MacHOCTH MpH OOpalieHUuH ¢ NpubopaMu U TEXHHUUYECKUMU
YCTPOMCTBAMH, HJii COXPAHEHHsI 3J0POBBS M COOJIIOJICHUS HOPM HKOJIOTHYECKOTO
MOBE/ICHUSI B OKpYKAIOLIEH cpesie;

paboTaTh B IpyMIIE C BHIIIOJHEHUEM PA3IMUHBIX COLMAJIBHBIX POJIeH, IUIaHUPOBAThH
paboTy TpyMNIbl, pPALMOHAIBHO pacHpeleisTb OOA3aHHOCTM U IUIAHUPOBATH
JESITeIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, AJEKBAaTHO OLICHMBATh BKJAJ KaXXJIOTO
U3 YYaCTHUKOB I'PYIIIBI B PEIIEHNE PACCMATPUBAEMON IIPOOIIEMBI.

K xonmy obydenuss B 11 Kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojdb M MecTo GU3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUPA, B pPA3BUTHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B TMPAKTHYECKOM MJEITEIBHOCTU JIOJAEH, LEJIOCTHOCTh W E€IUHCTBO
bu3nuecKoi KapTUHBI MUPA;

YYHUTHIBATh TPAHMIIBI TPUMEHEHUS M3YYCHHBIX (DPU3MUECKUX MOJENICH: TOUCUHBIH
ANEKTPUYECKUI 3apsi, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, SIAEPHAsl MOJENb aToMa,
HYKJIOHHAsi MOJIEIh aTOMHOTO s/Ipa MpU PEIIeHUH (PU3NIECKUX 3a]1aY;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCh) U OOBSICHATH WX HAa OCHOBE
3aKOHOB JJICKTPOAWHAMUKH W KBAHTOBOW (U3HUKH: DJIEKTPUYECKAs IPOBOJAMMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JEHCTBUA TOKa, B3aUMOJICHCTBHE
MAarHyuTOB, AJIEKTPOMArHWTHAsE UHAYKIUSA, I€MCTBUE MArHUTHOIO MOJS HAa MPOBOJHUK
C TOKOM W JBWXKYILIUWCS 3aps], OSJIEKTPOMAarHUTHbIE KOJEOaHUs U  BOJIHBI,
MPSIMOJIMHENHOE PacpOCTPaHEHUE CBETA, OTpakKeHUe, MpeaomMieHue, nHTepdepeHius,
nudpakus W ToJApU3alvg CBeTa, AUCHEpCHUsi CBeTa, (OTORIEKTpUUECKUM APdekT
(boToadhdekT), CBETOBOE MaBlICHHWE, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aTroMa
BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAS PAIMOAKTUBHOCTb;
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OMHUCHIBATh H3y4YEHHbIC CBOWCTBA BeHIECTBA (DJIEKTPUUYECKUE, MAarHUTHBIC,
ONTUYECKUE, DIICKTPUUECKYIO0 MPOBOJUMOCTb PA3JIMUHBIX CPEA) U DJICKTPOMATHUTHBIC
SBJICHUS (MIPOIECCHI), UCTONB3Ysl (U3UUYECKUE BEIUYUHBI: SJEKTPUUECCKUN 3aps]l, cuiia
TOKa, DJIEKTPUYECKOE HAMPSHKEHUE, DJIEKTPUUECKOE COMPOTUBIECHHUE, Pa3HOCTh
MOTEHIIMAJIOB, MIEKTPOIBUKYIIAsI CHIIa, paboTa TOKAa, MHAYKIIUS MarHUTHOTO TIOJIsI, CHJIa
Awmnepa, cuna JlopeHlla, WHIYKTUBHOCTh KATYIIKH, SHEPrUs SJIEKTPUUECKOTO U
MarHUTHOTO TMOJIeH, MEPHUOJI U YacToTa KoJieOaHWM B K0JIeOATeIbHOM KOHTYpE, 3apsll U
CWJIa TOKa B MPOLECCE TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHuM, (OKyCHOE
paccTosiHUEe W ONTHYECKas CWUJla JIMH3bI, MPU OMHUCAHWU TPABUIBHO TPAKTOBATH
(bU3UYECKUI CMBICI UCTIOIB3YEMbIX BEJIMYMH, UX O003HAUYCHUS U €AUHUIIbI, YKA3bIBATh
(dbopMyIibl, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEJTUUUHY C APYTUMU BEIMUUHAMU;

OMUCHIBATh M3yUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONB3YS (HPU3NUECKUE
BEJIMYUHBI: CKOPOCTH AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTa CBETA, YHEPTUS
U UMITYJIbC (DOTOHA, IEPUOJI TTOTypacmaaa, SHEPrus CBsI3U aTOMHBIX sJIep, TIPU ONMUCAHUH
MPaBUIILHO TPAKTOBATh (PU3MUECKUIN CMBICI UCTIOJIb3YEMbIX BEJIMUUH, UX 0003HAYCHUS U
€UHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOININE JAaHHYIO (U3UYECKYIO BEIUUYHHY
C APYTUMU BEJIMYUHAMHU, BEIYUCIISITH 3HAUCHUE (DU3NUECKON BEIIMUUHBL;

aHAJTM3UPOBATH (PU3MYECKUE MPOIIECCHI U SIBJICHUSI, HCTIONIB3Ys (DU3NUECKHUE 3aKOHBI
U MPUHLUINBL: 3aK0H OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U NapaJlJIEIbHOIO COCIHMHEHUS
IPOBOJHUKOB, 3aKOoH JIkoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM HWHAYKIHH, 3aKOH
OPSMOJIMHENHOTO PACHpPOCTPAHEHUS] CBETA, 3aKOHbI OTPAKEHHSI CBETA, 3aKOHBI
NpeIOMJICHHsI CBEeTa, ypaBHeHHe OiHIITeHHa s GoTtorddexTa, 3aKOH COXpPAHEHUS
SHEPI'vM, 3aKOH COXPAaHEHMS HMITYJIbCA, 3aKOH COXPAHEHHS JIJIEKTPUYECKOIo 3apsja,
3aKOH COXPaHEHUs1 MacCOBOI0 YUCIa, MOCTyaaThl bopa, 3aK0H paanoakTUBHOTO pacnaja,
Opy 3TOM pa3iuyarh CIOBECHYIO (DOPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIp@YKEHUE U yCIOBUs (TPaHUIIbl, 00JIaCTH ) TPUMEHUMOCTH;

ONpENENATh HANpPABICHUE BEKTOpPAa HHIYKIMM MarHUTHOTO MOJs IMPOBOJHHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OMHUCHIBATH M300paKEHHUE, CO37aBAEMOE IJIOCKUM 3epKaJioM, TOHKOMN
JIMH30M;

BBITIONTHATD YKCIIEPUMEHTHI 110 MCCICIOBAHUIO (M3UUECKUX SBIICHUN U MPOIIECCOB
C HCIIOJIb30BAaHUEM TMPSIMBIX, U KOCBEHHBIX HM3MEPEHUH: MpU ITOM (OPMYIUPOBATH
npobieMy/3agady W THIOTE3y Y4YEeOHOTO OKCIEPHMEHTa, COOMpaTh  YCTAaHOBKY
U3 MPEJII0KEHHOTO 000PYA0BAHMS, POBOAUTH OIBIT U (POPMYITHPOBATH BHIBOIBI;

OCYLIECTBIISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYUH, IIPU STOM
BBIOWPATh ONTHMAIBHBIN CIMOCO0 HM3MEPEHHS W WCIOJIb30BaTh HM3BECTHHIE METOBI
OLIEHKH ITOIPEITHOCTEN NU3MEPEHNN;

MCCJIEIOBAaTh 3aBUCUMOCTH (U3MUECKUX BEIWYUH C HUCIOJH30BAHUEM TMPSIMBIX
U3MEPEHUN: TP O3TOM KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh PE3yJIbTATHI
MOJIY4YEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIIMYMH B BUJE TaOJUIl U TpaduKOB, AeNaTh
BBIBOJIbI 110 PE3YyJIbTaTaM UCCIIEIOBAHUS,
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coOJ01aTh MpaBuiia 0€30MaCHOr0 TPYyAa MPU NPOBEIECHUN UCCIIEI0BAHUN B paMKax
y4eOHOT0 SKCHEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKON M NPOEKTHOM JeATEIbHOCTU
C UCIOJIb30BAHUEM HU3MEPUTENIbHBIX YCTPOMCTB U JJAOOPATOPHOIO 000PYIOBAHUS;

pemarb pacy€THbIE 3aJlayd C SIBHO 3aJaHHOW (PU3MYECKON MOJEIbI0, UCHOJIb3Ys
(¢u3nueckre 3aKOHbl W TMPUHIMIBI, Ha OCHOBE aHaju3a YCJIOBHS 3a/layd BbIOMpATH
(u3MUECKYI0 MOJIEIIb, BBIACIATH (DU3NUYECKUE BETUUUHBI U (POPMYIIbI, HEOOXOIUMBIE TS
eé pemieHus, MPOBOJUTh Pacy€Thl M OLICHUBATh PEATbHOCTb MOJYYEHHOI'O 3HAYEHUs
(bu3uYeCKON BEJIUUNHBIL;

pemarb KayeCTBEHHBIC 3aJayM: BBICTPAUBATH JIOTMUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY pacCCyXJICHM C OMNOpoll Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznueckue siBICHMUS;

UCIOJIb30BaTh NPHU pELIEHUWU Y4YeOHBIX 3aJady COBpPEMEHHbIE HH()OPMALMOHHBIC
TEXHOJOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHMS, HMHTEPHPETALMU U TMPEICTaBICHUS
y4eOHOU 1 HayYHO-TIONYJISPHOIN HH(OpMAIIUU, TTOTYYEHHON U3 pa3INYHbIX HCTOYHUKOB,
KPUTHUYECKH aHATU3UPOBATh MOJy4aeMyt0 HH(POPMAIIUIO;

OOBSCHATHh MPUHLHUIBI JEHCTBUS MAIlIUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3nuyaTh yCIOBHS UX 0€30MacHOTO UCIOJIb30BAHUS B TOBCEAHEBHOM JKU3HMU;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCUHUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYKAIOILIEr0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHMUA MO (PU3MKE B TOBCEIHEBHOM  KU3HU
i obecriedyeHusi 0€30IacHOCTH MpHU OOpallleHUuH ¢ MpuOoOpaMHU U TEXHUYECKUMHU
yCTPOWCTBAaMH, ISl COXPAHEHHUS 3I0POBbsl U COOJIIOJEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaloIlel cpene;

paboTaTh B IpyMIIE C BHIIOJHEHUEM Pa3IMUHBIX COLMAIBHBIX pOJIeH, IUIaHUPOBATh
paboOTy TpyMNIbl, palUOHAIbHO pacCHpenessTh O00s3aHHOCTH M IJIAaHUPOBATh
JESITeIbHOCTh B HECTaHIAPTHBIX CUTYalUsX, aJ€KBaTHO OIICHMBATH BKJIAJ Ka)JI0To
U3 YYaCTHUKOB I'PYIIIBI B pEIICHUE pacCMaTpUBaeMON IPOOJIEMBI.
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TEMATUYECKOE IIJIAHUPOBAHMUE!

10 KJIACC
HaumenoBanue
No KonunuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TeEM [IporpamMmHoe copepkaHue
n/n 4acoB 00y4aroIuxcs

yqe6H0r0 mpeamMceTa

Pa3nen 1. ®u3zuka u MeTOAbI HAYYHOI 0 NTO3H

AaHuA

1.1 | ®usuka U METOIBI 2 dusnka — HayKa 0 IpUpo/IE. M3y4yeHune HaydHBIX (SMITUPUICCKUX U
HAYYHOTO TTO3HAHUSI Hay4Hble MeTOJIbI TO3HAHUS TEOPETUYECKUX ) METOJIOB TIO3HAHUS
OKpY’KaroIIero Mupa. OKPYKaroIIero Mupa.
Pounb skcriepuMeHTa 1 Teopun OOcyxaeHE TPaHUI] PUMEHUMOCTH
B [IPOII€CCE TTO3HAHUS PUPO/IBI. (buU3HYECKNX 3aKOHOB M TEOPHIA.
DKCHEpUMEHT B (PU3HKE. PaGora B rpymre 1o noJroToBke
MopenupoBaHue GU3NYECKUX KOPOTKHX COOOIIEHU O POJIH U MECTE
SIBJICHUI U TipouieccoB. Hayunbie (GU3HMKY B HAYKE U B IPAKTUYECKOMN
runore3sl. Gu3nyeckue 3aKOHbI U NEeSATETHHOCTH JTIOJIEH.
Teopuu. [ paHUIIBI TPUMEHUMOCTHU JleMOHCTpanys aHaloOTOBbIX U
buzndyeckux 3aKkoHOB. [IpuHIHM I (PPOBBIX U3MEPUTEIIBHBIX MPUOOPOB,
COOTBETCTBHUSI. KOMITBIOTEPHBIX JIATYMKOB.
Ponb 1 mecTo puzuku OcBoeHHE OCHOBHBIX TPUEMOB PaOOTHI
B ()OpPMUPOBAHUU COBPEMEHHOM ¢ nudposoit mabopaTopueit o huznke
Hay4YHOM KapTUHBI MHPA,
B IIPAKTHYECKOM ICATETTHHOCTH JIFOICH
Wroro no pazneny 2

! HpI/I pa3pa60TKe pa60qeﬁ nporpaMMbl B TEMATUYCCKOM INIAHUPOBAHUHU TOJIPKHbBI OBITh YUYTCHBI BO3BMOKHOCTHU HUCIIOJIB30BaHUA 3JICKTPOHHBIX (I_II/I(i)pOB LIX)
06paBOBaTeJ’ILHLIX PECYpPCOB, SABIAKOIINXCIA y1{66H0-MeTOZ[I/I‘{eCKI/IMI/I MarepuajiaMu, COACPIKAHUEC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIILCTBY 00 O6pa3OBaHI/II/I.
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Pa3gea 2. Mexanuka

2.1

Kunematuka

MexaHU4eCKOE JTBUKEHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
nBmxkenns. CucreMma oTcuéra.
Tpaekropus.

[Tepemenienne, CKOPOCTh (CpeTHSIS
CKOpPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MAaTePUaIbHONU TOUKH,
WX TIPOCKIIMU HA OCH CUCTEMBI
KoopauHat. CioxeHue
MEPEMEIIEHUMN U CIIOKEHUE
CKOPOCTEM.

PaBHOMEPHOE M pABHOYCKOPEHHOE
NPSAMOJIMHENHOE JBUKEHHE.
I'paduku 3aBUCMMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHUS, TyTH U
NepeEMEILECHHS MaTepUaIbHON TOUKH
OT BPEMEHMU.

CBoOoaHoe najienre. Y ckopeHue
CBOOOTHOTO TA/ICHHSI.
KpuBonuHeHoOe qBUKEHUE.
JIBr>KeHrE MaTeprUaAIbHON TOUKH
10 OKPYKHOCTH C ITOCTOSIHHOM I10
MOJIYJIF0 CKOPOCTBIO. YTJIOBas
CKOpOCTb, JINHEWHAS! CKOPOCTb.
[lepuoa u yactora oOpaleHuUs.
LleHTpOCTPEMUTENBLHOE YCKOPEHUE.
TexHrnuecknue ycTporucTBa U

[TpoBeneHne SKCIIEPUMEHTA: U3YUCHUE
HEPABHOMEPHOTO JBMIKEHUS C ETHIO
OTIpEICIICHHS] MTHOBEHHOM CKOPOCTH;
WCCJICIOBAHUE COOTHOIICHHS MEXTY
My TSIMH, TPONICHHBIMU TEJIOM

3a MOCJIeI0BATEILHBIC PABHBIC
MIPOMEKYTKH BPEMEHU TIPH
PaBHOYCKOPEHHOM JIBHDKCHHUH

C HAYaJIbHOM CKOPOCTHIO, PAaBHOM HYJIIO;
U3YYCHHE JIBMDKCHUS IIApUKA B BA3KOM
KUJIKOCTH;, M3yYCHHE JIBIKECHUS TeJa,
OpOIIEHHOT'O TOPU30HTAIBHO.
OObsicHeHNEe OCHOBHBIX TIPUHIIUIIOB
JENCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: CIUJIOMETp, IIETHbIC U
pEMEHHBIE TIepeIayn IBIKCHUS; U
YCJIOBUH UX 6€3011aCHOTO
UCIIOJIb30BaHMS B TOBCEIHEBHOM
KU3HU.

Pemenue pacu€THBIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3UYECKON MOCIIBIO

C UCIIOJIb30BaHMEM OCHOBHBIX (hOPMYIT
KMHEMAaTHKH.

[TocTpoenue u ananu3 rpaguKoB
3aBUCHUMOCTEH KHMHEMATHUYECKUX
BEJIMYHMH OT BPEMEHU

JUTsl PABHOMEPHOTO
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IIPaKTUYECKOE TPUMEHEHHE:
CIIUJIOMETP, ABUKEHHUE CHAPSAIOB,
LEITHbIE U PEMEHHBIE NTEpeaun

Y PaBHOYCKOPEHHOTO MPSMOJTHHEHHOTO
JIBHKCHHUSL.

PacriozHaBanue (hU3NIECKUX SABJICHUH
B y4eOHBIX ONBITAX M OKPYXKaromeih
YKU3HH: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE
JBW)KEHHE, CBOOOTHOE TaJICHUE TeT,
JIBIKEHUE TI0 OKPYKHOCTH.
Onucanue MEXaHHYECKOTO JIBFIKCHHSI
C MCTIOJIb30BAHUEM (PU3HUYECKHUX
BCJIMYHMH: KOOpAUHATA, MYTh,
nepeMenieHrne, CKOPOCTh, YCKOpEHHE.
Pa6ora B rpynmnax rnpu riiaHupOBaHUH,
NIPOBEACHUH U UHTEPIIPETAUN
pe3yabTaTOB ONBITOB M AHATTN3E
JIOTIOJTHUTEIIBHBIX NCTOYHUKOB
nH(pOpMAaIIH 110 TEME

2.2

JIlnHamuka

[TpuHIUIT OTHOCUTEIBLHOCTH
lNamunes. Ilepsbiii 3akoH HeroTOHa.
NuepunanbHbIe CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipuniun
CyIepno3uiuu cui. Bropoi 3akoH

HproTona nj1s1 MaTepraaibHOM TOUKH.

Tperuit 3akon HeroToHa

JUIS. MATEPUAIIBHBIX TOUEK.
3aKOH BCEMUPHOTO TSATOTEHHS.
Cuna Tsoxectu. [lepBas
KOCMUYECKasA CKOPOCTb.

CpaBHEHHUE MacC B3aUMOJICHCTBYIOITUX
TEJI.

N3ydeHune 3aBUCUMOCTH CHJTbI
YIPYTrOCTH OT AeopMalnm; CpaBHCHUE
CHUJI TPEHUSI TIOKOsI, KAUYCHUS U
CKOJIb)KCHHSI.

OOBsAcCHEHNE HEBECOMOCTH.
[IpoBeneHue SKCIIEpUMEHTA:
MCCIIeIOBaHNE 3aBUCHMOCTH CHJT
YIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE
1 PE3MHOBOM 00pa3Iie, OT UX
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Cwuia ynipyrocrtu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl Tpenus (mokos,
CKOJIbXKEHUSI, KaUeHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJIBKEHUS U CHIIa
Tpenus nokos. Koapouuuent
TpeHus. Cuna COnpoTUBIICHUS
MIPU JBYXKEHUHU TEJIa B AKUJIKOCTH
WJIM Ta3e.

[TocTtynaTenpHOE U BpalaTeIbHOE
JBUKEHUE a0COIIOTHO TBEPIOTO
Tea.

MOMEHT CHJIbI OTHOCUTEIBHO OCHU
BpaieHus. [lineuo cunbl. YcemoBus
paBHOBECHS TBEPOTO TENA.
TexHuyeckue yCTporucTBa U
IIPAKTUYECKOE IPUMEHEHHUE:
MOJIIUITHUKH, IBUKECHUE
VCKYCCTBEHHBIX CITYTHHKOB

nedopManuu; u3ydeHue JBUKECHUS
Opycka Mo HaKJIOHHOM TIOCKOCTH;
MCCIIEIOBAaHUE YCIOBU PABHOBECHUS
TBEPAOIO Teja, UMEIOLIETO OCh
BpAILICHUS.

OOBsicHeHHe 0cOOeHHOCTEN
PAaBHOMEPHOT'O M PABHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBUKEHUS,
CBOOOJIHOTO MAJICHUS TEJI, IBUKCHUS
110 OKPYXKHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMUPHOTO
TATOTECHMUSL.

OObsicHEeHNE OCHOBHBIX TIPUHIIUIIOB
JEWCTBUS MOAIINITHUKOB U UX
MIPAKTUYECKOTO MPUMEHEHUSI.
OObscHEeHHE BIKEHUS UICKYCCTBEHHBIX
CITyTHUKOB.

Penrenne pac4€THBIX 33724 C SIBHO
3aTAaHHOM (PU3UYECKON MOICIIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ TUHAMHKH.

PacrioznaBanme pu3nvecKux siBICHUN
B YYEOHBIX ONBITAX U OKPYKAIOIIEH
YKU3HU: UHEPILIMS, B3aUMOJICHCTBUE TET.
Ananu3 pu3nIecKux mpoIeccoB u
SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHOB U
MPUHIHUIIOB: 32aKOH BCEMUPHOTO
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tarorenud, |, Il u 11l 3akonsr HeroToHa,
MPUHIUIT CYTIEPIIO3UIINHU CUJI, TPUHITUTI
PaBHOIIPABHOCTH MHEPIIUATBHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXpaHEHUS B
MeXaHUKe

NMnynec MaTtepuanbHONU TOYKU
(Tenma), cucTeMbl MaTepUATIBHBIX

TOYCK. HMHy.TIBC CHJIBI U U3MCHCHUC
HUMITYJIbCa TCJIA. 3aKoH COXpAaHCHUA
HUMITYJIbCA. PeaktuBHOEC ABHKCHUC.

Pabora cunbl. MOIIHOCTE CUJTBI.
Kunetnueckas sHeprus
MaTepUAIbHOU TOUKH. Teopema
00 M3MEHEHUU KUHETUYECKON
SHEPIHM.

[ToTeHunanbHas SHEPTUSL.
[ToTeHumanbHas 3HEPrUs ynpyro
neopMUpPOBAHHOMN MPYKUHBI.
[ToTeHunanbHas SHEPTHS TENa
BOJIM3U TOBEPXHOCTH 3E€MJTH.
[loTeHuManbHbBIE U
HEMOTEHIUaNbHbIE CHIIbL. CBSI3b
paboOThl HEMOTEHITUATBHBIX CHIT
C U3MEHEHNEM MEXaHMYECKOU
SHEPTUH CUCTEMBI Te. 3aKOH
COXPAHEHHSI MEXaHUYECKOU
DHEPIuu.

Yupyrue u Heynpyrue

[TpoBemeHne SKCTIEpUMEHTA: H3yUeHUE
a0COJTIOTHO HEYIIPYToTo yaapa

C TIOMOIIBIO ABYX OJTMHAKOBBIX
HUTSHBIX MasITHUKOB; UCCJIEIOBAHUE
CBSI3M pa0OTHI CHIIBI C U3BMCHCHHEM
MEXaHWYECKOW SHEPTUH Teja

Ha MIPUMEPE PACTHKCHUS PE3UHOBOTO
KTyTa.

OrneHka a0CONIOTHBIX U OTHOCHTEILHBIX
MOTPEITHOCTEH M3MEPEHUHN (DU3NUICCKUX
BEJIMYMH.

Pemmenue pacy€THBIX 33124 C SIBHO
3aTAaHHOM (PU3UYECKON MOICIIBIO

C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB

1 HOpMYII TMHAMUKH B 3aKOHOB
COXpaHECHHUS.

Pemrenune kadecTBEHHBIX 3aa4

C OITOPOM Ha U3YUYCHHBIC B pa3zeiie
«MexaHHKa» 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKHE SBICHUS.

Onrcanre MEXaHUYECKOI0 JBIDKCHUS C
HCITOIb30BaHUEM (DU3UICCKUX BEITHUNH
HUMITYJIbC TeJa, KHHETHYEeCKast SHEPTHs,
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CTOJIKHOBEHUS.
TexHU4YecKue yCTporucTBa U
IIPAKTUYECKOE IPUMEHEHUE:
BOJIOMET, KOIIEP, IPY>KUHHBIN
IIACTOJIET, IBUKEHUE PAKET

MOTEHIMAbHAS YHEPT U], MEXaHUUECKast
paboTa, MEXaHHYECKas MOIIHOCTb.
AHanu3 puznyeckux NpoueccoB u
SBJICHUH C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHMsI MEXaHUYECKOM SHEPTHH,
3aKOHA COXPAHECHUS UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX MTPUHIIUIIOB
JEUCTBUS U IPAKTUUECKOTO
MPUMEHEHHUS TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: BOAOMET, KOTIIED,
MPY>KUHHBIN TUCTOJIET.

OOBsiCHEHHE JBUKECHUS PAKET C OTIOPOM
Ha U3y4YEeHHbIEC (PU3NUECKUE BETUYUHBI U
3aKOHBI MEXAHUKH.

Hcrnionp30BaHue MpU NOATOTOBKE
COOOIIEHH 0 TPUMEHEHUH 3aKOHOB
MEXaHUKHU COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHM JIJIs
MOUCKA, CTPYKTYPUPOBAHUS,
WHTEpIPETAUU U IPEACTABICHHS
uH(pOpMAaIK, KPUTHYECKUI aHaIIN3
nosiyqaemMon nHbopmaru

[IpoBeaeHNE KOCBEHHBIX U3MEPEHHUIA,
VCCIIEIOBAaHNN 3aBUCUMOCTEN
(bu3MYeCKUX BEJIUYMH, POBEPKA
MPEIJIOKEHHBIX TUIIOTE3

Hroro no pazneny

18
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Pa3nen 3. MosekysipHast pu3uKa 1 TePMOANHAMHUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU

9

OCHOBHBIE TTOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUHU U UX ONIBITHOE 0OOCHOBAHMUE.
bpoyHOBCKOE 1BUXEHUE.
Huddys3usa. Xapaktep ABUKEHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEILIECTBA.
Mojenu cTpoeHus ra3os,
KUJIKOCTEN U TBEPABIX TEI U
00BsICHEHNE CBOMCTB BEIIIECTBA

Ha OCHOBE ATUX Mojelier. Macca u
pa3Mepsbl MoJiekysl. KonndectBo
Belectna. [locTostHHass ABoraapo.
TennoBoe paBHOBECHE.
Temnepatypa u €€ u3MepeHue.
[IIxana temneparyp Llenbcus.
Monenb neaiasHOIo rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUHU UJICATBHOTO rasa.
AOcomoTHas TeMIepaTypa Kak Mepa
CpeHEeW KHHETUYECKON DHEPrUun
TEIUIOBOT'O JBM>KEHUS YACTHII rasa.
[IIxanma remneparyp KenpBuna.
['a30BbIC 3aKOHBI. Y paBHEHHUE
MenpneneeBa—Knanerpona.

3akoH JlanpToHa. M30mporecchl

[IpoBenenue s3xkcepuMeHTa:
ONpPEAEICHUE MACChI BO31yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHui 00bEMa KOMHATHI, JIaBJICHUS
Y TeMIEpaTyphl BO31yXa B HEW;
MCCIIEIOBAaHUE 3aBUCUMOCTH MEXIY
rapaMeTpaMu COCTOSTHUS Pa3PEKEHHOTO
rasa.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEeHUI (PU3NUECKUX
BEJINYMH.

OObsicHEeHHE OCHOBHBIX ITPUHITUTIOB
JENCTBUHN TepMOMETpa U GapoMeTpa u
yCIIOBUM WX 0€30MacHOI0
VICIIOJIb30BAHUS B IIOBCETHEBHOU
KU3HU.

Pacno3naBanue puznuecKkux sBICHUI

B y4e€OHBIX OMBITAX M OKpPYXKaIomei
*u3HU: TudPy3usi, OpOyHOBCKOE
JIBUKEHUE.

Onucanue TEIIOBBIX SIBICHUIM

C UCIIOJIb30BaHUEM (PU3UUECKHUX
BEJINYMH: IABJICHUE Ta3a, TEMIIEPATypa,
CpPEeIHsAs] KHHETUYECKas YIHEPIUs
Xa0TUYECKOTO IBUKEHHS MOJIEKYIL,
CPEOHEKBAIPATUYHASL CKOPOCTh
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B HJICAJIBHOM T'a3€ C MOCTOSTHHBIM
KOJINYECTBOM BEIIECTBA.
I'padpuueckoe npexacrasienue
U30IIPOLECCOB: U30TEPMA, U30XO0Pa,
uzobapa.

TexHuueckue ycTpoucTsa U
NPaKTUYECKOE TPUMEHEHHUE:
TEPMOMETP, OaApOMETP

MOJIEKYJL.

AHanu3 pu3nyecKkux NpoueccoB u
SIBJICHUM ¢ ucnoyib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KUHETUYECKON S3HEPTUU TEIUIOBOTO
JIBIDKCHHS MOJIEKYJI ¢ a0COTIOTHON
TeMIEPaTypPOU.

Pemenue pacu€THbixX 3a71a4 C SIBHO
3aTaHHOM (PU3UYECKON MOCIIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX
nonoxxennit MKT, 3akoHoB u popmyn
MOJIEKYJISIPHOU (PUBUKH.

PaGota B rpynmnax npu riiaHupOBaHUH,
IIPOBEJICHUY U UHTEPIIPETALIUU
pPE3yJIbTAaTOB OIBITOB U aHAJIN3€E
JIOITOJTHUTEIIBHBIX HICTOYHUKOB
nH(pOpMAaIHH 110 TEME

3.2

OCHOBBI
TEPMOJTHHAMUKH

10

TepMmoanHamMuueckasi CucTema.
BryTpeHHs1s sHeprus
TEPMOAUHAMHUYECKON CUCTEMBI U
cIocoObI €€ N3MEHEHU.
KonndecTBo TEmIoTsl U padboTa.
BHyTpeHHss sHEPTUsS OJHOATOMHOTO
HWeaIbHOTO ra3a. Buasl
TEIUIONEPENAYN: TETIIONPOBOIHOCTbD,
KOHBEKIIUA, U3JIyUYCHHUE. Y JeJIbHAs
TENJIOEMKOCTh BEIIECTBA.

[IpoBeneHue sKcIIepuMEHTa: U3MEPEHUE
yAEIbHOM TEMIOEMKOCTH BEILIECTBA.
Ornenka abCOMIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUN (DU3NIECKUX
BEJINYUH.

N3yuenue moaeneit napoBoil TypOUHBI,
JIBUraTesisi BHYyTPEHHETO CrOpaHusl,
PEAKTUBHOI'O JIBUTATEIA.

OOBbsicHeHHE TPUHITUIIOB JEUCTBUS U
yCJIOBUI 0€30M1aCHOTO UCTIOIb30BaHUS
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KonnuecTBo TEMmoTs

pH TeIuIonepeaye.

[TonsiTue 06 anrabaTHOM TIpOIIECCE.
[IepBrIil 3aKOH TEPMOAUHAMUKH.
[IprMmeHeHue nepBoro 3akoHa
TEPMOJAMHAMUKH K U30TIPOIIECCaM.
I'paduueckas untepnperarus
paboThI raza.

Brtopoii 3akoH TepMOAMHAMUKH.
Heob6patumocts niporieccon

B IIPUPO/IE.

TennoBeie MamuHbL. [[pUHITUTIBT
JNEUCTBHS TEIJIOBBIX MAIIIMH.
[IpeoGpazoBanust 3HEPrUU

B TEIJIOBBIX MAIINHAX.
Koaddurpent nosie3Horo neicTBus
TEIUIOBOW MAIlVHBI.

Huxn Kaprao u ero ko3 dunmeHT
IIOJIE3HOTO JECUCTBUS.
DKOJOTUYECKUE MTPOOIIEMBI
TEIMJI0O3HEPTETUKH.

TexHnueckue ycTporucTBa U
MPaKTUYECKOE TPUMEHEHHE!
JBUTaTEb BHYTPEHHET O CTOpaHus,
OBITOBOM XOJOAUIBHUK,
KOHJTUILIUOHED

B TIOBCETHCBHOW JKU3HU JIBUTATEISA
BHYTPEHHETO CTrOpaHus, OBITOBOTO
XOJIOIUILHUKA, KOHIUITHOHEPA.
Onucanue CBOMCTB TEI U TETUIOBBIX
SIBJICHUM C UCIIOJIb30BAHUEM
(bU3HYECKUX BEJIMUWH: IaBJICHUE rasa,
TeMITepaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTPCHHSISI SHEprus, paboTa rasa.
Pemenue pacy€THBIX 3a/1a4 ¢ SIBHO
3aIaHHOM (PU3UYECKON MOCIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 HopMYIT MOJIEKYJIIpHON (DU3UKHU U
TEPMOJUHAMUKHU.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOIl Ha N3YUECHHBIE B pasjiesie
«MonekynsapHas GuU3uKa U
TEPMOJIMHAMHUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBIICHUSL.

PaGota B rpynmax mpu aHanuse
JOTIOJTHUTEIIBHBIX MCTOYHUKOB
uH(GOPMAIIH TT0 TEME
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3.3

ArperarHsle
COCTOSIHUS BEILIECTBA.
@da30BbIC IIEPEXOBI

[TapooOpa3zoBaHue 1 KOHIEHCAITUSI.
Hcnapenue u xuneHue.
AOCOJIOTHASI 1 OTHOCUTEIIbHAS
BJIA)KHOCTB BO3Ayxa. HachleHHbIN
nap. Y iejibHas TeIuiora
napooOpa3zoBaHus. 3aBUCUMOCTb
TeMIEPaTypbl KUTICHUS OT 1aBJICHUS.
Teépnoe teno. Kpucrannmueckue u
aMmopdHbIe Tena. AHU30TPOIHUS
CBOMCTB KpUCTAJUIOB. JKuakue
kpuctaibl. COBpeMEHHBIE
Marepuansl. [lnaBnenue u
KpUCTaJUIU3a1us. Y 1eJIbHasI TEMIoTa
wiasnenus. CyOaumarusi.
VYpaBHeHue TeroBoro OagaHca.
TexHu4yeckue yCTporucTBa U
NPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETP,
KAIOPUMETP, TEXHOJIOTUH
IIOJIyYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE
HaHOMATEPUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHrE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEJIBHOUN BIAKHOCTHU BO3/1yXa.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3UUECKUX
BEJIMYMH.

N3ydenue CBOMCTB HACBIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BJIAKHOCTH

HaGmronenue kuneHus mpu
MMOHWKEHHOM JIaBJICHUU, HArPEBAHUS

Y IJIaBJICHUS KPUCTAILNIMYECKOTO
BEILIECTBA.

OObsicHeHNE MPUHILIUIIOB JEHCTBUS U
yCIIOBUI 06€3011aCHOr0 UCTIOIH30BAHUS

B [IOBCETHEBHOM KU3HU THTPOMETPA,
MICUXPOMETPA, KaJTOPUMETPA.

N3yyeHune TeXHOJIOTUI MOTyYCHUS
COBPEMEHHBIX MAaT€pPUAIIOB, B TOM YUCIIE
HaHOMATEPUAJIOB.

Pemenue pacy€THbIX 3a7a4 € IBHO
3aTAaHHOM (PU3UYECKON MOCIIBIO

C MCIIOJIb30BAHUEM YPABHEHHUS
TEIJIOBOro OanaHca.

Pemienne kauecTBEHHBIX 3a7a4

C OMOPOM HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE
SABJIEHUS TIO TEME.
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Pacno3naBanue pu3nyecKux siBICHAN
B YUEOHBIX OIBITAX U OKPYXKaroIIeH
KU3HU: 1eopmanyst TBEPABIX Tel,
HarpeBaHue U OXJIAXKACHUE Tell,
MU3MEHEHUE arperaTHbIX COCTOSHUN
BEIIECTBA U OOBSCHEHUE NX HA OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJISIPHOI
bu3nku.

Hcnonp3oBanue HHPOPMAIIMOHHBIX
TEXHOJIOTUH JIsl IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUH U
IpeaCcTaBIeHUs HH(OpMaLUU IpU
HOJTOTOBKE COOOILEHUI O IPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOM (pU3UKH U
TEPMOJIMHAMUKH B TEXHUKE

Y TEXHOJIOTHUAX

Hroro no pazneny 24
Paznen 4. DiieKTpoAUHAMHUKA
4.1 | DnekTpocTaTuka 10 DnekTtpuzauus Ten. dnekTpuueckuid | [IpoBegeHue skcnepruMeHTa: U3MepeHue

3apsa. [IBa Bua 3E€KTPUYECKUX
3apsaoB. [IpoBoHMKY,
JIUBJICKTPUKHU U MTOJTYIPOBOJHUKHU.
3aKOH COXpaHEHUS IIEKTPUUECKOTO
3apsja.

BzaumopericTBre 3aps10B. 3aKOH
Kynona. ToueuHbli1 371€EKTPUUECKUI
3apsaa. DIEKTPUUECKOE TTOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
Ornenka abCOMIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUN (DU3NIECKUX
BEJINYHH.

N3ydyenne npuHIMIOB 1€MCTBUS
AIEKTPOCKOIA, SJIEKTPOMETA,
KOHJIEHCATOopa.

N3ydenne MpuHLMIOB IEUCTBUA
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Hanps:k€HHOCTB IEKTpUYECKOr0o
nonst. [Ipuniun cynepno3uiuu
BJIEKTPUYECKUX ToJIen. JInnuun
HaIPsKEHHOCTH DJIEKTPUYECKOTO
OJISL.

PaGora cuit a5ekTpocTaTH4eckoro
nos. [lorennuan. PazHocts
noTeHuuanoB. [IpoBOTHUKH 1
JADJICKTPUKU B
3NEKTPOCTATUYECKOM IOJIE.
JlusnexTpuueckas IpOHULAEMOCTb.
OnektpoéMkocTh. Konaencarop.
DIEKTPOEMKOCTD MIIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOr 0 KOHJAEHCAaTOopa.
TexHuyeckue yCTporucTBa U
IIPAKTUYECKOE TPUMEHEHHUE:
AIEKTPOCKOIL, IIEKTPOMETD,
AIEKTPOCTATUYECKAS 3aILNTA,
3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN
armapar, CTpyMHbIN IPUHTED

U yCJI0BUM 0€30MacHOro MPUMEHEHUs
B IIPAKTUYECKOM KU3HH,
KOMUPOBAJIBHOTO aIapara, CTPyHHOro
MIPUHTEPA.

PaccmoTtpenue ¢pu3nieckux OCHOBaHUN
ANEKTPOCTATUYECKOM 3aIIUTHI U
3a3eMJICHHUSI JIEKTPOIPUOOPOB.
Pemenue pacu€THbixX 3a71a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCTOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpPMYII AJEKTPOCTATUKH.

PelieHne kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3ndeckue
SIBJICHUS JIEKTPOCTATUKHU.
Pacno3naBanue puznueckux sBICHHUM
B y4€OHBIX ONBITAX M OKpYXKarouiei
KU3HU: DJIEKTPU3ALMS TEN,
B3aUMOJICHCTBUE 3apsII0B U O0bSICHEHHE
UX Ha OCHOBE 3aKOHOB U (hOpMYT
AIEKTPOCTATUKMU.

Ornucannie U3y4eHHBIX CBOMCTB
BEILIECTBA U AJICKTPUUYECKUX SABICHHUIN

C MCTIONIb30BaHUEM (PU3HUECKHUX
BEJIMYMH: JIEKTPUUYECKUH 3apsi,
Hanps>KEHHOCTD JIEKTPUYECKOTO OIS,
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MIOTEHIMAN, PA3HOCTh IOTEHIIHAJIOB,
AJIEKTPOEMKOCT.

AHanu3 pu3nyecKkux NpoueccoB u
SIBJICHUW C UCIIOJIb30BaHUEM
(bU3HUECKNX 3aKOHOB: 3aKOHA
COXpaHEHHUsI AIEKTPUUYECKOTO 3aps/ia,
3akoHa KynoHna.

PaGora B rpymnmnax npu aHanuze
JIOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(pOpMAIIK ¥ TOATOTOBKE COOOIIEHUHN
O MPOSIBIICHUU 3aKOHOB 3JIEKTPOCTATUKU
B OKPY’KAIOIIEH KU3HHU U IPUMEHEHUN
UX B TEXHUKE

4.2

IlocTogHHBIN

C-)JIGKTpI/I‘IGCKI/Iﬁ TOK.

Toku B pa3mu4HbIX
cpenax

12

DIIEKTPUUECKUM TOK. Y CIIOBHS
CYILIECTBOBAHHUS IJIEKTPUYECKOTO
Toka. Mctounnku Toka. Cuia Toka.
[TocTOsIHHBIN TOK.

Hanpsoxkenue.

3akoH OMa 1 y4acTKa LETH.
DIEKTPUUYECKOE CONPOTUBIIEHUE.

VY 1es1bHOE CONPOTUBIICHUE
BeutecTsa. [locienosarensHoe,
napajuielbHOEe, CMEIIaHHOE
COEIMHEHUE MMPOBOTHUKOB.
PaGoTa anmexkTpuueckoro Toka.
3akoH /[xxoynsa—JIenna. MoniHocTh
AIEKTPUYECKOrO TOKA.

[IpoBeneHne SKCIEpUMEHTa: U3yIeHUE
CMEIIaHHOTO COCIMHEHUS PE3UCTOPOB,;
n3mepenue J/1C ucTouyHuKa TOKa U €ro
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0/ICHHUE JICKTPOIIN3a.

Ouenka aOCOJIFOTHBIX ¥ OTHOCHTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUN (DU3NIECKUX
BCJIMYHH.

OOBsICHeHHE TPUHITUIIOB ICHCTBUS U
YCIIOBHI 0€30ITaCHOTO MPUMEHEHHUS
aMIIepMeTpa, BOJILTMETpA, peocTaTa,
HMCTOYHHKOB TOKa,
AICKTPOHATPEBATEIBHBIX H
AJIEKTPOOCBETUTEILHBIX IMPUOOPOB,
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DIIEKTPOJABWKYIIAS CUIIA U
BHYTPEHHEE CONIPOTUBIIEHUE
MCTOYHHUKA TOKA. 3akoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM)
anextpuuyeckon nenu. Koporkoe
3aMbIKaHHE.

DneKTpoHHAs TPOBOAUMOCTh
TBEPABIX METANIOB. 3aBUCUMOCTb
COMPOTHUBJICHUS METAILJIOB

OT TEMIIepaTyphl.
CBepXnpoBOAUMOCTb.
DNEeKTpUYECKU TOK B BaKyyMe.
CBoiicTBa 3JEKTPOHHBIX MYYKOB.
[MonympoBoauuku. CobcTBEHHAs U
pUMecHasi IPOBOAMMOCTD
MoJynpoBOAHUKOB. CBOMCTBA
p—N-niepexona.
[TonympoBoIHUKOBBIE TPHUOOPHI.
DNEeKTpUYECKU TOK B pacTBOpax U
paciuiaBax 3J€KTPOJIUTOB.

3J’I€KTpOJ'II/ITI/ILI€CKaH AUCCOoHaIms.

DIIEKTPOJIU3.
DIIEKTPUUYECKUM TOK B Ta3ax.
CamocTosATeNnbHBIN U
HECAMOCTOSATEIBHBIN pa3psia.
Mouaus. [1nazma.
TexHrnueckne yCTpoucTaa u

TEPMOMETpPA COMPOTUBIICHUS,
BAKYYMHOI'O AM0/a, TEPMUCTOPOB U

(b oTOpPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIUOJIOB, TaJIbBAaHUKHU.

Pemenue pacy€THbiX 3a71a4 C SIBHO
3aIaHHOM (PU3UYECKON MOEIIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «[locTossHHBIN
DIEKTPUYECKUMN TOK).

Pacno3naBanue puznueckux siBICHUIMI
B YUCOHBIX ONBITAX U OKPYKAIOIICH
AKHU3ZHU: DJICKTPUUECKAS IPOBOJIMMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEUCTBHS TOKA.

AHanu3 ANEKTPUUYECKHUX SABICHUN U
MIPOLIECCOB B LEMSAX MOCTOSHHOTO TOKA
C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTH
IIOCJIEIOBATEIBHOTO U IMAPAIUICIIBHOTO
COEMHEHUS IPOBOITHUKOB, 3aKOH
Jxoyns-Jlenna.

Ornucannie U3y4eHHBIX CBOMCTB
BEILIECTB U AJIEKTPUUYECKUX SIBJICHUN

C MCTIOJIb30BaHUEM (PU3HUYECKHUX
BEJIMYMH: JICKTPUUECKU 3apsif, Cuiia
TOKQ, JIEKTPUUECKOE HANIPSIKEHHUE,
ANEKTPUYECKOE COMPOTUBJICHHUE,
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IPAKTUYECKOE MPUMEHEHHUE:
aMIIepMeTp, BOIBTMETP, PEOCTAT,
UCTOYHUKH TOKa,
AJIEKTpOHArpeBaTelIbHbIE PUOOPBI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKYyMHBIH 1HOJ, TEPMUCTOPHI U
b oTOpE3UCTOPHI,
MOJIYIPOBOAHUKOBBIM AUO/,
rajibBaHHKa

pa3HocTh noTeHuuanos, 2J1C, padora
TOKa, MOIITHOCTb TOKA.

Hcnonb3oBanue MHPOPMALIMOHHBIX
TEXHOJIOTHUM JIJISI IOKUCKA,
CTPYKTYpHUPOBaHMsI, UHTEPIIPETALUU U
npescTaBieHus nHopMauu npu
MOJITOTOBKE COOOIIEHUI O TPUMEHEHUHN
3aKOHOB ITIOCTOSIHHOT'O TOKA B TEXHUKE U
TEXHOJIOTHSIX

Uroro no pazneny 22
PesepBHOe Bpems 2
OBILIEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME
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11 KJIACC

HaumenoBanue
No KomunuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pa3ziesioB U TeM [IporpammMmHOe conepxanue
/o 4acoB o0yyaromuxcs
y4eOHOro npeameTa
Pa3nen 1. Daekrpoannamuka
1.1 | MaraurHoe noJe. 11 ITocTOsSIHHBIE MArHUTHI. [IpoBeaeHUE IKCTIEPUMEHTA: U3YUCHUE

DJIeKTpOMarHuTHas
WHTYKITUS

BzanmMopaeicTBre TOCTOSHHBIX
MarHuToB. MarHuTHoOE NojJie.
BexTop MarHuTHOM MHIYKIUU.
[TpuHIIMN cynepno3unu
MarHUTHBIX ITOJIeH. JInHun
MarHuTHOW nHAyKuuu. Kaptuna
JIMHUW MarHUTHOW UHAYKIUHU TTOJIS
MMOCTOSIHHBIX MarHuTOB.
MarsuTtHoe noJsie NpOBOJHUKA

¢ TokoMm. KapTrHa JIMHUN UHIYKIUH
MarduTHOTO I10JIS JIJIMHHOI'O
MPSAMOr0 MPOBOAHUKA U 3AMKHYTOTO
KOJIBIIEBOT'O IPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzaumoneicTBue MpoBOTHUKOB

C TOKOM.

Cuna AMnepa, e€ MOayJib U
HampaBJICHUE.

Cuna JlopeHua, e€ MOayJb U
HarnpasieHue. [[Brmxenue
3apsHKEHHOM YaCTUIIBI

MAarHUTHOT'O TIOJISI KATYIIKU C TOKOM;
MCCJIEIOBaHME JIEUCTBUSI TTIOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCJICIOBAaHUE SIBJICHUS
AJIIEKTPOMATrHUTHON WHIYKITUH.

Onenka abCOTIOTHBIX M OTHOCUTENIBHBIX
MOTPEIIHOCTEeH U3MEPEeHN (HU3NUECKUX
BEJINYUH.

OObsicHEHNE TPUHIIUIIOB IEUCTBUS U
yCIIOBUI 6€30MMacHOr0 MPUMEHEHUS
MOCTOSIHHBIX MarHUTOB,
AJIEKTPOMATrHUTOB, JEKTPOBUTaATENS,
YCKOPHUTEJEH 3JIEMEHTAPHBIX YacTHII,
WHAYKIIMOHHOM IEYH.

Pemenne pacu€tHbix 3ama4

Ha MpUMEHEeHne POPMYIT TEMbI
«MarauTHOe€ 1oJsie. DJIeKTpOMarHuTHas
WUHTYKLHSD.

PelleHne kauecTBEHHBIX 3a7a4

C ONOPOM HA U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
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B OJTHOPOJHOM MarHUTHOM IIOJIE.
Pabora cunsl Jlopenna.

SIBiIeHME DIEKTPOMAarHUTHOU
nHaykuuu. [lotok BekTopa
MarHUTHON UHIYKIUH.
DIIEKTPOABUKYIIAS CUJIA MHYKIUU.
3aKOH AJIEKTPOMArHuTHOMN
unaykuun dapanes.

Buxpesoe anekTpuyeckoe moie.
DIIEKTPOABIIKYIIASI CUJIA MHTYKIUU
B MPOBOJIHUKE, ABUKYIIEMCS
MOCTYINATEJIbHO B OJJHOPOJHOM
MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NuaykTtuBHOCTS. fIBIICHUE
CaMOMHAYKIUU. DIEKTPOABHKYIIIAs
CUJIa CAMOMHIYKLIHH.

DHeprus MarHUTHOTO MOJISl KATYIIKU
C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.
TexHnueckue ycTporucTBa U
IIPAKTUYECKOE TPUMEHEHHUE:
IIOCTOSIHHBIE MAarHUTBHI,
AIIEKTPOMArHHUTHI,
AIEKTPOABUTATEID, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHIL,
VHJIYKIIMOHHAS [1€Yb

ABJIEHUS TeMbl « MarHuTHOE TOJIE.
DIEeKTpOMAarHuTHas UHAYKLHS».
OnpeneneHre HanpaBIeHUs] BEKTOPa
MHYKIIMA MAarHUTHOTO TTOJIS
MIPOBOJHUKA C TOKOM, CHJIbI AMIiepa
u cuiel JlopeHa.

Pacno3naBanue puznueckux siBICHUM
B YYEOHBIX OMBITaX U OKPYKAIOIICH
KU3HU: B3aUMOJICHCTBHE MarHuTOB,
AJEKTPOMAarHUTHAsI MHIYKIHUS,
JICUCTBUE MAarHUTHOTO TIOJISl HA
MPOBOJHUK C TOKOM U JIBHXKYILIMICS
3aps.

AHanN3 3J1€KTPOMArHUTHHIX SIBICHUIN
C UCITOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON UHAYKLIHH.
OrnurcaHne U3y4eHHBIX CBOMCTB
BEILIECTB U 3JIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BAHUEM
bu3HYeCKUX BETUYNH: MHITYKITUS
MAarHUTHOTO IOJIs, cuiia AMiepa, cujia
Jlopenua, ”HAYKTUBHOCTD KaTYLIKH,
SHEPrus ANEKTPUUECKOI0 U MAarHUTHOTO
noJen

Hroro no pazneny

11
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Pa3geu 2. Kosie0aHus ¥ BOJTHBI

2.1

Mexannueckue u
3JIEKTPOMArHUTHBIE
KoJic0aHus

KonebarenbHas cucrema.
CB00OOTHBIE MEXaHUUYECKHUE
kosneOanus. ["'apmoHnyeckue
kosnebOanus. [lepuon, yactora,
aMIuuTyaa u paza kosebaHuit.
[Ipy>XNHHBIN MasITHUK.
MareMaThu4ecKuili MasiTHHK.
YpaBHEHHE TAPMOHUYECKUX
kosneOanuid. [IpeBpaiieHue sHepruu
IIPU TAPMOHUYECKUX KOJICOaAHUSX.
KonebarenbHbIit KOHTYD.
CBOOOHBIE AIIEKTPOMArHUTHBIE
KoJie0aHUsI B UI€AIbHOM
Kosie0aTeTbHOM KOHTYpE. AHANIOTUs
MEXKIy MEXaHUYECKUMU U

QJICKTPOMAaroiuTHbIMHU KoJeOaHHUSIMU.

®opmyia Tomcona. 3akoH
COXpaHEHHUS YHEPTHUU B UICATHHOM
Kos1e0aTeTbHOM KOHTYpE.
[IpencraBieHue 0 3aTyXarOMMUX
koseOaHusX. BeiHyKIeHHBIC
MEXaHUYECKHUE KoiaeOaHusl.
Pe3onanc. BeiHy)/1€HHBIE
AJIEKTPOMATrHUTHBIC KOJIeOaHusI.
[TepemeHHBI TOK.
CunyconaaJIbHbIN IEPEMEHHBIN TOK.

HccenenoBanue napaMeTpoB
K0JIe0aTeILHOM CUCTEMBI — IEPUO/IA,
JaCTOTBI, AMILTUTYIBI U (ha3bl
Kose0aHuil (Mpy>KUHHBIN W/WIH
MaTEeMaTHICCKUN MasTHHK).
HaGnroneHue 3aTyxaromux KojaeOaHuu.
HccnenoBanne CBOMCTB BBIHYKICHHBIX
KoJIeOaHMil.

HaGmonenue pe3oHanca.

[IpoBenenue s3KCnepuMeEHTA:
HCCJIeI0BaHNE 3aBUCUMOCTH MEPUO/Ia
MaJibIX KoJieOaHUM Ipy3a HA HUTH

OT JUTMHBI HUTH ¥ MacChl IPy3a;
UCCJIeIOBaHNE IEPEMEHHOT0 TOKA

B 1IETM U3 MOCJIEI0BATEIBHO
COEIMHEHHBIX KOH/ICHCATOPa, KATYIIKH
U pEe3UCTOpAa.

Ornenka aOCOIOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEpeHu (PU3nIecKux
BEJIUYHH.

OObsicHEHNE TPUHIIUIIOB ICUCTBUS U
yCIIOBUN 0€30MacHOTO IPUMEHEHUS
AIIEKTPUUYECKOT0 3BOHKA, TeHEpaTopa
MIEPEMEHHOI0 TOKA, JTUHHUMN
AJIEKTpoTepead.

Pemenue pacy€THBIX 3a/1a4 C SIBHO
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MoIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U AEHCTBYIOIIEE

SHAYCHHUEC CHUJILI TOKA U HAITPSXKCHUS.

Tpancdopmarop. [IpousBoactso,
nepenaya u norpediieHue
3JIEKTPUYECKOU SHEPTUH.
DKOJIOTUYECKUE PUCKH

IMPpU MPOU3BOACTBEC SJICKTPOIHCPIUH.

Kynbrypa ucnions3oBanus
3JIEKTPOIHEPTUU B ITIOBCEHEBHOMU
YKUA3HU.

TexHuuyeckue yCTporucTBa U
IIPAKTUYECKOE IPUMEHEHHUE:
JJIEKTPUUYECKUH 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JINHUU
JIEKTpoIiepesad

3aIaHHON (PU3UYECKON MOJIETBIO

C MCTIOIH30BaHHEM OCHOBHBIX 3aKOHOB
1 (HOpMYyII, ONTUCHIBAIOIITUX
MEXaHUYECKHUE U DJICKTPOMArHUTHBIE
Kosie0aHusl.

Onucanue MEXaHMYECKUX U
AJICKTPOMArHUTHBIX KOJIeOaHUH

C UCTIOJIb30BaHUEM (DU3UICCKUX
BCJIMYHH: TICPUOJ M YaCTOTa
Kosie0aHuii, aMrIuTyna u dasa
KOJIeOaHMH, 3aps/] ¥ CHila TOKa

B TaPMOHHUYECKHX JICKTPOMArHUTHBIX
KOJIeOaHUsX.

Pemenne kauecTBEHHBIX 3a/1a4

C OMOPOM HA U3YUCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OMUCHIBAIOIINE
MEXaHUYECKHUE U AJIEKTPOMATrHUTHBIE
Kosie0aHusl.

PaGoTa B rpynmnax npu riiaHupOBaHUH,
MPOBEJICHUU U UHTEPIPETAIIUN
PE3yNIBTaTOB OMBITOB, U AHAIH3E
JOTIOJTHUTENIBbHBIX HCTOYHUKOB
nH(popMalKK Mo Teme

2.2

Mexaanuyeckue u
3JIEKTPOMArHUTHHIE
BOJTHBI

MexaHnyecKkue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuo.
CKopoCTh paciipOCTpaHEHUS U
JuiMHa BoJiHEL. [lonepeunsie u

N3yuenne oOpazoBaHus 1
pacrpoCTpaHEeHUs MOMEPEYHbIX U
MPOJIOJIBHBIX BOJIH.

Hab6ntonenue otpaxeHus
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IIPOJIOJIbHBIE BOJIHBL.
Wnrepdepenuus u nudpakuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3Byka. Beicota ToHa. TemOp 3ByKa.
DIIEKTPOMArHUTHBIE BOJIHBI.

VY ci10BUs U3MydeHUs
3JEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTauus BekTopos E, B,

U B DJICKTPOMAarHUTHOU BOJIHE.
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)KE€HHE, PEIIOMIIEHNUE,
noJisipu3anus, Audpakuus,
unTepdepennus. CKkopocTb
AJEKTPOMArHUTHBIX BOJIH.

[IIxana 371€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHue 3MEeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI paAUOCBS3U U
TeneBUIeHNs. Paguonokanus.
DONEeKTpOMarHUTHOE 3arpsi3HEHNE
OKPY’KAIOIIEN CPEBI.

TexHnueckue yCcTporucTBa U
IIPAaKTUYECKOE IPUMEHEHHE:
My3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasi AMArHOCTHKA

B TEXHUKE U MEJIMLIMHE, pajap,

U NIPEJIOMIJICHUS, UHTep(PEPEHITUU U

T pakuy MEXaHUUYECKUX BOJIH.
Hab6ntonenue cBsi3u TpOMKOCTH 3BYKa U
BBICOTHI TOHA C aMIUIUTYI0N U
4acTOTOM KoJieOaHMi, 3BYyKOBOTO
pe3oHaHca.

HccnenoBanue cBOMCTB
AIIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHHUE,
pesIoMJICHHE, TOJsIpU3aIus,
nudpakuys, uHTephepeHIus.
N3yuyenue ycnoBuil u3nydeHus
AJIEKTPOMArHUTHBIX BOJTH, B3aUMHOU
opueHTauuu BeKTopoB E, B,

U B JIEKTPOMAarHUTHOM BOJIHE.
N3yueHne npuMeHEHNs
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHNE TPUHIIUIIOB ICUCTBUS U
yCIIOBH 0€301macHOro MpUMEHEHUs
MY3bIKJIbHBIX UHCTPYMEHTOB,
VIIBTPA3BYKOBOUM AUArHOCTHKHU

B TEXHUKE U MEJIUIIMHE, pajapa,
paguoONpUEMHHKA, TEIEBU30DA,
aHTeHHBI, Tenedona, CBU-meun.
Peliennie pacu€THBIX U Ka4€CTBEHHBIX
3a/1a4 ¢ ONOPOM Ha U3YUEHHbIC 3aKOHBI
Y 3aKOHOMEPHOCTH, ONKCHIBAIOIIUE
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PaIMONPUEMHHUK, TEIEBU30D,
aHTeHHa, tenedon, CBY-neun

pacnpoCTpaHEHNE MEXaHUYECKUX U
AIEKTPOMATHUTHBIX BOJIH.
Hcnons3oBanue nH(MOpMaIMOHHBIX
TEXHOJIOTHUM JIJISI IOKUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU U
npeacTaBieHus HHGOpMaIUu

MIPU MOJTOTOBKE COOOIICHUI

00 MCTIOJIb30BAHUHU DJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYuyactue B ITUCKYCCUU

00 DJIEKTPOMArHUTHOM 3arpsi3HEHUN
OKpY’Karoulen cpeasl.

Pa6ota B rpynmnax npu riiaHupOBaHUH,
IIPOBEJICHUY U UHTEPIIPETALIUU
pPEe3yJIbTAaTOB OIBITOB U aHAJIN3€E
JIOITOJTHUTEIIBHBIX HICTOYHUKOB
nH(poOpMaIHK 0 TeMe

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpsiMOJIMHENTHOE pacIPOCTPAHEHUE
CBETa B OJHOPOAHOM cpene. Jlyu
cBeTa. TO4YeUHBIN UCTOYHHUK CBETA.
OtpakeHue cBeTa. 3aKOHBI
oTpaxxeHus ceeta. [loctpoenue
N300paKEeHUH B TJIOCKOM 3€pKaje.
[Ipenomuenue cBeTa. 3aKOHBI
peoMIICHUS cBeTa. AOCOTIOTHBIN
nokaszaresnp npeinomiieHus. [lonHoe

N3yueHune siBIEHUS MOTHOTO
BHYTPEHHETO OTPAKEHHUSI, €T0
MIPUMEHEHHS B CBETOBO/IE.

N3yuyenue mozieneit MUKpOCKOIa,
TEJIECKOIIA.

[Tonydenue cnekTpa ¢ TOMOUIBIO
PU3MBI U TUPPAKITUOHHON PETIETKH.
N3mepenue nokaszaTessi NpeaoMIICHUS
CTEKJIa.

HccnenoBanue cBOMCTB N300pakeHUN
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BHYTpPEHHEE OTpakeHUE.
[IpenenbHbIN yroJl HoJIHOTO
BHYTPEHHET'0 OTPaXKEHUS.
Hucniepcus cBeta. CI0KHBIA COCTAB
oenoro cpeta. L[BerT.

Cobuparorire 1 pacceuBaroIne
nvH3bl. ToHKas nuH3a. POKyCHOE
pacCTOsSIHUE U ONITUYECKas CHJIa
TOHKOU JINH3BI. [locTpoeHue
U300paKeHU B COOMPAIOIIUX U
pacceuBaromux JnH3ax. Popmyna
TOHKOM JIMH3BL. Y BEJIMUYECHHUE,
JaBAEMO€ JIMH30M.

[Ipenensl npUMEHUMOCTH
r€OMETPUUECKOUN ONTHKH.
Bonnosas ontuka. Uatepdepenms
cBera. KorepeHTHbIE HCTOYHUKH.

Y cnoBust HaOIIOICHHSI MAKCHMYMOB
Y1 MUHHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTHHE

OT JIBYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaknus ceeta. JudpakmmonHas
pemétka. Y cioBue HaOII0ACHUS
[JIaBHBIX MAKCUMYMOB IPU NaIeHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha TUPPAKIUOHHYIO PEIIETKY.

B JIMH3aX.

OOBsiCHEHHE PUHITUTIOB JEHCTBUS U
yCIIOBUI 0€30MacHOTr0 NPUMEHEHUS
OYKOB, JIyIIbI, (poTOAMMapaTa,
MPOEKIIMOHHOIO anapara,
MHKPOCKOIIA, TEJIECKOIA, BOJIOKOHHOM
OTTUKH, TUPPAKIIMOHHON PEIIETKH,
MOJISIpOUAA.

Pelienue pacy€THbIX 3a7a4 C IBHO
3aIaHHOM (PU3UYECKON MOCIIBIO

C UCTOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJI TeOMETPUUYECKON OTITUKH.
[TocTpoenue u onucanue M300pakeHus,
CO3J1aBAEMOI0 IIJIOCKUM 3E€PKaJIoM,
TOHKOM JIMH30M.

PaccmoTpenune nipenenon
MIPUMEHUMOCTHU I'€OMETPUUECKOM
ONTHKHU.

PacrioznaBanme ¢puznueckux sBIECHUN
B OIBITaX U OKPYKAIOLIEH )KU3HU:
MPSIMOJIMHENHOE PacIpOCTPAHEHHE
CBETA, OTPAKECHUE, MIPEIIOMIICHHUE,
uHTepPepeHrs, TUPpaKIus u
MOJISIpU3alns CBETa, IUCTIEPCUS CBETA.
N3ydeHnne ycnoBuid HaOIIOICHUS
MaKCUMYMOB U MUHHUMYMOB

B UHTEPPEPEHIIUOHHON KapTUHE
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[Momapusanus csera.

TexHU4YecKue yCTporucTBa U
IIPAKTUYECKOE IPUMEHEHHUE:!

OUKH, JTyna, oroanmnapar,
IMPOEKUMOHHBIN amapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, TU(PPaKIIMOHHAS pEelIETKA,
IIOJISIPOULL

OT JIBYX CUH(A3HBIX KOTEPEHTHBIX
MCTOYHHKOB.

VcioBue HaOMI0AEHNS TIaBHBIX
MaKCHMYMOB TIPH TIaICHAH
MOHOXPOMAaTHYECKOT'O CBETa

Ha TU(PAKIIMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBICHUN

C MCIIOJIL30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPaHSHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI TIPEIIOMJICHHS CBETA.
Omnucanye ONTUYECKHUX ABJICHUI

C MCIIOJIb30BaHUEM (PU3NYCCKUX
BEJIMYHH: (POKYCHOE PACCTOSHUC
ONTUYECKAs CUJIA JIMH3BI

Hroro nio pazneny
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Pasjien 3. OcHOBBI crielMAIbHOI TeOPHU OTHOCUTEIbHOCTH (naee — CTO)

3.1

OcHOBBI crielIaIbHOMN
TEOpUHU
OTHOCUTEJILHOCTH

4

['panu1bl MPpUMEHUMOCTH
KJIACCHYECKON MEXaHHUKH.
[locTynaTel crienMaibHOW TEOPUH
OTHOCHUTEJILHOCTH: MHBAPUAHTHOCTh
MOJ1yJII CKOPOCTH CBETA B BAKyyMe,
MPUHIAT OTHOCUTEIIbHOCTH
DWHIITEHHA.

OTHOCHUTENBHOCTh
OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAILICHUE JIJTUHBI.

Peuienue kauecTBEHHBIX 3a7a4
C OIOPOM HA U3YUYEHHBIE NMOCTYJIAThI
CTO.

Hcnonp3oBanue nH(MOPMAIIMOHHBIX
TEXHOJIOTUH JIJIs1 TOKUCKA,
CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUN U
npeACcTaBIeHUS HHPOPMAIUH TIPH
MOATOTOBKE COOOIIEHNH O TpaHMIIaX
MIPUMEHUMOCTH KJIACCUYECKOM
MexaHuku 1 ocHoBax CTO

51



OHeprus U UMITYJIbC
PENSTUBUCTCKON YaCTULIBI.
CBs13b MaccChl C JHEpTUEH U
UMITYJIbCOM PENIITUBUCTCKON
YaCTUIIbl. DHEPIHs TOKOs

Hroro no pazneny

Pa3nen 4. KpanToBas pusuka

4.1

OneMeHTHI KBAHTOBOM
OIITUKHU

®otonsl. Popmyia [Iimanka ces3u
sHepruu (OTOHA C €ro YaCTOTOM.
DHeprus U UMNyJbe POTOHA.
OTKpBITHE U UCCIIEIOBAHNUE
dbotorddexra. OnbITHI

A.T". CroneroBa. 3aKoHBI
dbotorddexra. YpaBHeHue
OiHmTeHa 1 Gotodddekra.

«Kpacnas rpanuma» ¢potorpdexra.

JaBnenue cBeta. OnbITHI

I1.H. JIeOenena.

XHUMHYECKOE ICUCTBUE CBETA.
TexHnuecknue ycTporucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
dboTo37eMeHT, POTOIATUHK,
coTHeYHas 6baTapesi, CBETO MO

Ha6ntonenue dpotoaddexra

Ha YCTaHOBKE C IMHKOBOM MJIACTUHOM.
HccnenoBaHne 3aKOHOB BHEIIIHETO
dboTtorddekra.

OObsicHEeHHE OCHOBHBIX MTPUHITUTIOB
JIEUCTBUS TEXHUYECKUX YCTPOKUCTB,
TaKUX Kak: OTO3JIEMEHT, (OTOAATUHK,
coJiHeYHas 6arapesi, CBeTOANO; U
yCIIOBUM WX 0€30MacCHOTO MPUMEHEHUS
B MIPAKTUUYECKOW )KU3HU.

Penrenne pacu€THBIX 33724 C SIBHO
3aTAaHHOM (PU3MYECKON MOCITBIO

C HCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KBAHTOBOU OIITHKH.
PelieHne kauecTBEHHBIX 3a7a4

C OIIOPOY HAa U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHKHU.
Pacno3naBanue puznyuecKkux siBICHUI
B YYEOHBIX OIBITAX:
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doToanexTpuueckuii 3pPexr, cBeToBOE
JTaBJICHUE.

Omnwucanne n3y4eHHBIX KBaHTOBBIX
SABJICHUU U TIPOLIECCOB

C UCTIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JIYIMHA BOJIHBI U YAaCTOTA CBETA,
SHEPrusl U UMITYJIbC (POTOHA

4.2

Ctpoenue atoma

Monaens atoma TomcoHa. OnbITEI
Pezepdopaa o paccestHuio
a-dactull. [Inanerapuas Mmoienb
aroma. [loctymatel bopa.
Nznydenue u normouieHrue GOTOHOB
IIPU IIEPEXOJIE aTOMA C OAHOTO
YPOBHS SHEPTUU Ha Apyroul. Buabl
crekTpoB. CIIEKTp ypOBHEHN SHEPTUU
aToma BOJOpOJa.

BonoBbie cBoiicTBa yacTUIl. BOJITHEI
ne bpoiutsa. KopyckyisipHo-
BOJIHOBOU TyQJIU3M.

CHoHTaHHOE U BBIHYKJIEHHOE
U3JIy4YEHHUE.

TexHrnueckne ycTporucTBa U
MIPAKTUYECKOE TPUMEHEHNUE
CIIEKTpaJIbHbIA aHAIU3
(CIeKTPOCKOIT), J1a3ep, KBAHTOBBII
KOMIIBIOTED

Nzyuenne moaenu onbita Pesepdopra.
[IpoBenieHnEe YKCTIEpUMEHTA

10 HAOJIIOJICHUIO JTMHEHYATOTO CIIEKTpa.
OreHka aOCOFOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEpPeHUN (PU3NIECKUX
BEJINYUH.

N3yuenune monenu aroma: TomcoHa,
IJIaHETAPHOU MOJAENH aTOMa, MOJEIU
aroma bopa.

N3yueHune ciekTpa ypoBHEN SHEPT U
aToma Bojopoaa. OObsCHEeHHE
MIPUHIATIOB JICMCTBUS U YCIOBUH
0€30MacHOro0 NPUMEHEHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEPA.

Pellenne kauecTBEHHBIX 3a7a4

C ONIOPOY HAa U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE
aByieHus o Teme «CTpoeHue aToma.
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PacnoznaBanue (pu3nuecKux siBICHUI
B y4€OHBIX ONBITaX: BO3HUKHOBEHUE
JIMHENYATOIO CIEKTPA U3IIYUYCHHUS.
AHann3 KBaHTOBBIX ITPOLIECCOB U
SIBJICHUW C UCIIOJIb30BaHUEM
nocrynaros bopa

4.3

ATOMHOE s171pO

DKCTIEPUMEHTBI, JIOKa3bIBAFOIIINEC
CIIOKHOCTh CTPOCHHUS SpA.
OTKpBITHE PaMOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OTIPEJICJICHUIO COCTaBa
PaAMOAKTHBHOTO U3TyUYEHUS.
CgoiicTBa anba-, 6era-,
raMma-u3iayuyeHus. Bnusinue
PaAMOaKTUBHOCTH Ha JKUBbBIE
OpTaHHU3MBIL.

OTKpbITHE NIPOTOHA U HEUTPOHA.
Hyxnonnas moznens siapa
['eizenbepra-lBaneHko.

3apsn sapa. MaccoBoe 4uciio sapa.

N3otomsL.
Anbda-pacnan. DIEeKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnas. ["'amma-
u3JIydyeHHe. 3aKOH paJIMOaKTUBHOTO

pacnaja.
DHeprusi CBA3U HYKJIOHOB B sJIpE.
SlnepHble CHIIBI.

N3ydeHue 3KCrepuMEHTOB,
JIOKA3bIBAIOIIUX CI0KHOCTh CTPOCHUS
aTOMHOTO s1pa.

HccnenoBanne TPEKOB 4aCTUI

(110 TOTOBBIM (poTOrpadusim).
N3yueHune saepHbIX CUIL, SIAEPHBIX
peakiuii CUHTE3a U pacnajia,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHune HyKJIOHHOM MOJIEIIH s1pa
I'eitzenOepra-MBaneHKo.

OObsicHEeHHE YCTPOWCTBA U
MIPUMEHEHHUS JO3UMETPA, KAMEPbI
Bunbcona, ssaepHOro peakropa,
aTOMHOW OOMOBI.

Pemenue 3agau ¢ onopoi

Ha MOJIyYeHHBIE 3HaHUSI, B T.4. O 3apsiie
Y MacCOBOM YHCJIE SApa.
PacroznaBanme Gpuznueckux siBICHUI
B YYEOHBIX OMBITAX U B OKPYXKaIOIIei
JKA3HU: ECTECTBCHHAS U NICKYCCTBEHHAs
PaA0aKTUBHOCTD.
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JHedexT Macchl spa.

Snepneie peakuuu. [lenenue u
CUHTE3 SAED.

SnepHbiii peakrop. TepmosaepHbIn
cuntes. [Ipo6iembl 1 MepCrneKTUBbHI
SIZIEPHOM YHEPIETUKHU.
DKOJOTMYECKHUE ACTIEKTHI SIAEPHOM
SHEPreTUKHU.

DJieMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTPOHA.

Mertobl HaOMIOACHUS U
perucTpaluu dJIEMEHTapHBIX
YacTUll.

@DyH/1aMEHTAJIbHbIE
B3auMoaecTBUI. EQMHCTBO
bU3UYeCKON KapTHHBI MHPA.
TexHuyeckue yCTporucTBa U
NPaKTUYECKOE TPUMEHEHHE:
JI0O3UMETp, KaMepa BuibcoHa,
SIEPHBINA peaKkTop, aToMHasi 0omba

Ornucanue KBaHTOBBIX SIBJICHUHN U
IIPOLIECCOB C UCIOJIb30BAaHUEM
(bU3UYECKUX BEJIUYUMH: TIEPUO/T
MoJTypacriajia, SHeprus CBs3U aTOMHBIX
anep, 1eexT Macchl aapa.

AHanu3 npo1ecCoB U SIBIICHUN

C MCTOJIb30BaHUEM 3aKOHOB U
MOCTYJAaTOB: 3aKOH COXPAHEHUS
AIIEKTPUUECKOIO 3apsijia, 3aKOH
COXPaHEHHSI MAaCCOBOT'0 YHCIIA,
noctynarsl bopa, 3akoH
pPaauoaKkTUBHOTO pacnaja.

VYyacTue B paboTe KpyrJioro crojia
«DyHIaMEeHTaJIbHbIE B3aUMOJICHCTBHUS.
EnuncTBO (hrznueckoif KapTUHBI
MHUpPay.

Hcnonb3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTUM 15 MIOMCKA,
CTPYKTYpPUPOBaHMUsI, UHTEPIPETALIUU U
npecTaBieHus nHoOpMaIuy pu
MOJITOTOBKE COOOIIECHUI O TPUMEHEHHUH
3aKOHOB KBAaHTOBOUW (PM3UKHU B TEXHHUKE
U TEXHOJIOTHUSIX, YKOJIOTUYECKHUX
acreKTax siAepHOM YHEPTETUKHU

Hroro no pazneny

15

55



Pa3nen 5. DiieMeHTBI ACTPOHOMHUU M ACTPOPU3NKH

5.1

OneMeHTHI
aCTPOHOMUHU U
acTpopU3UKU

7

DraIbl pa3BUTUS ACTPOHOMUH.
[IpukitanHOE 1 MUPOBO33PEHUYECKOE
3HAYE€HHE aCTPOHOMUH.

Bup 3Bé3nnoro neba. Co3Be3nus,
SIpKHE 3BE3]IBI, TUTAHETHI, MX
BHJIMMOEC JIBH)KCHUE.

ConHeyHas cucTeMa.

Connue. ConHeuHass aKTUBHOCTE.

Hctounuk sHepruu CosHIla U 3BE3 .

3BE311bI, UX OCHOBHBIC
XapakTepucTUku. J(marpamMmma
«CTIEKTPaJIbHbIN KIlacc —
CBETUMOCTBY. 3BE3/bI IJIaBHOU
MOCJIEIOBATEILHOCTH. 3ABUCUMOCTD
«Macca — CBETUMOCTB) IS 3BE3]]
[JIAaBHOM MOCJIEI0BATENBHOCTH.
BHyTpenHee ctpoeHue 3BE31.
CoBpeMeHHbIE NPEICTABICHUS

0 IPOUCXOKACHUU U IBOIIOLIUH
ConHua u 3B€31. DTanbl )KU3HU
3BE3.

Mueunsiii [Iyts — Hamra ["anakTuka.
[Tonoxxenue u nerxxenune ConHua

B ["asmakTuke. THIBI raIaKTHK.
PannoranakTukuy u KBazapsbl.
YEpHble ABIPHI B siApaX rajJakTHK.

IToaroToBka coobiieHni 00 Tamax
Pa3BUTHUS aCTPOHOMUH, O PUKIIATHOM
¥ MUPOBO33PEHYECKOM 3HAYCHUU
aCTPOHOMHH, O METOJIaX MOJYyUEHUs
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
aCTPOHOMHUH.

N3yueHne coBpeMEeHHBIX
MIPEACTaBICHUN O IPOUCXOKICHUU U
sBoJironinK CoJTHIIa U 3BE3/I.
N3yueHne TUMOB TaJIaKTHK,
paauorajakTUK U KBa3apoB.
N3yueHnne nBuxeHus HEOECHBIX Te,
ABOJIIOLIMHM 3BE3]1 U BeeneHnnoi,
MIPOIIECCOB, MTPOUCXOAAIINX B 3BE3/1aX,
B 3BE3JHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpejie,
MacImTabHON CTPYKTYphI BeelleHHOIA.
OO0wbsicHenue pacmupenus Beenennoi
Ha OCHOBE 3aKOHa Xab0Ja.
[ToaroToBKa K 00CYXICHHUIO
HEpEIICHHBIX TP00OJIEM aCTPOHOMHUM.
[TpoBenenue HabmOICHUI
HEBOOPYKEHHBIM I1a30M

C MCTI0JIb30BaHNEM KOMITbIOTEPHBIX
MPUIIOKEHUM JJIsT OTIpEeAeTICHUS
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Bceenennas. Paciypenune
Bcenennoit. 3akon Xa06una.
Paszberanue ramaktuk. Teopus
bousbioro B3peiBa. PenmnkroBoe
U3JIy4CHHUE.

MacmtabHas cTpykTypa
Bcenennon. MeraranakTuka.
Hepeménnnie npobiembl
aCTPOHOMUU

MOJIOXKEHHSI HEOECHBIX O0BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBEpHOro NoJIymapus

U pKUE 3BE3BI.

[IpoBenenue HaOMIOIEHUI B TEIECKOM
Jlynsl, nnaner, Mueunoro Ilytu.
VYyacTtue B JUCKYCCUH O HEPELIEHHBIX
npoOJjieMax aCTPOHOMHUH

Hroro no pazneny

7

Pa3nen 6. O6o01maroiee noBTOpeHHE

6.1

O0o0m1aroree
IIOBTOPCHHE

4

O0001IEHNE U cCUCTEMATU3AI U
COJIEpKaHMs pa3JeoB Kypca
«Mexanukay, «MoJexkynspHas
dbu3nKa U TepMOAMHAMUKAY,
«InexrpoauHamukay, «Konebanus
U BOJIHBDY, «OCHOBBI CIIEIIUATBHOMN
TEOPUH OTHOCHUTEIIBHOCTH,
«KBanroBas pusuka», « JIMeMEHTHI
ACTPOHOMUH U aCTPOPUZUKIY.
Ponb ¢usuku u actpoHOMHH B
AKOHOMMYECKOM, TEXHOJIOTUYECKOM,
COIMAIbHOM U ATHYECKOU cepax
NEATEIbHOCTU YEJI0BEKA, POJb U
MeCTO (PU3UKH U aCTPOHOMUU

B COBPEMEHHOM HAYYHOU KapTHUHE
MHpa, 3HAYCHUE ONMUCATEIBLHOM,

VYyacTue B TUCKYCCUU O pOJIH GU3UKH
1 aCTPOHOMHH B PA3IUUYHBIX cepax
JIEATEJILHOCTH YeJIOBEKA.
[ToaroroBka coOOIIIEHUNA O MECTE
(bu3nIeCcKol KapTUHBI MUpPaA B PATY
COBPEMEHHBIX IPECTaBICHUM

O MPUPOJE.

BrimorHeHre y4eOHBIX 3a/1aHUH,
JIEMOHCTPUPYIOIIUX OCBOCHHUE
OCHOBHBIX ITOHATHH, PU3HICCKUX
BEJIMYMH U 3aKOHOB Kypca (HU3UKH
10-11 xmaccoB
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CHUCTEMaTU3UPYIOLIECH,
00BACHUTETBHOU U
IPOTrHOCTUYECKON (hYHKIIMIMA
(du3nueckoi Teopuu, poib
(bu3nueckon Teopuu B
dbopMUpOBaHUM TIPECTABICHUN
0 (hM3NYECKON KapTUHE MUPA, MECTO
(bu3nuecKol KapTUHBI MUPa

B 0011I€M psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEICTABIECHUN O IPUPOJIE

Uroro no pazneny 4
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME
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