[Tpunoxxenne Ne 10
K OCHOBHOH 00pa3oBaTeIbHOI Mporpamme
cpenHero oouero oopa3oBaHus

PABOYAS ITPOT'PAMMA
no yyeOHoMy npeamery «@uzuka
0a30Bblil yPOBEHb
10-11 kaacesl



Pabouas nporpamMma mno ywyeOHOMYy mnpeamery «Pusnka» (0a30BbId YypOBEHbD)
(mpenmeTHas 06nacTh «ECTeCTBEHHO-HAYUYHbIE MPEMETHI») BKIIOYAET NOSICHUTEIBHY IO
3aMMCKY, COAEpKaHUE O0y4YeHUs, IUIaHUPYyEMbIE pe3ybTaThl OCBOEHUS MPOrpaMMBbl 110
(du3nKe, TeMaTHUECKOE IIITAHUPOBAHUE.

[losicHuTenbHas 3amucKa OTpa)kaeT OOIIME LeM W 3aaud M3yuyeHus (PU3HKH,
XapaKTEPUCTUKY TCUXOJIOTHYECKUX MPEANOCHUIOK K €ro M3y4eHHIO 00y4arolluMHUCH,
MECTO B CTPYKType YyueOHOro IUIaHa, a TaKXKe MOAXOJbl K OTOOpY cojaepx aHus,
K ONPEJIETICHUIO MJIaHUPYEMBIX PE3YJIbTaTOB.

Copepxanue O0yueHHUsI paCKpbIBaeT COJEp)KATEIbHBIE JIMHUHM, KOTOpPBIE
npeaaratoTces g 0053aTeIbHOr0 M3YyYEeHHs] B Ka)JOM KJIAacC€ Ha YpPOBHE CPEIHETO
o01ero oOpazoBaHusl.

[Inanupyemble pe3ynbTaTbl OCBOEHHS MPOrpamMMbl MO (HU3UKE BKIIOYAIOT
JUYHOCTHBIE, METallpeAMETHBIC PE3yJbTaThl 3a BECh IMepuoj OOy4YeHHs Ha YpOBHE
cpenHero o0miero oOpa3oBaHus, a TakXKe MPEIMETHBIE JOCTHXKEHHsI 00ydaronierocs
3a KaXJIbIi TOJ] 00yUEHHS.

IHOACHHUTEJIBHAS 3AIITMCKA

[Iporpamma o gusuke 6a30BOro ypoBHs Ha YPOBHE CPETHET0 OOIIETro 00pa30BaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHUH U TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM Mporpammsl, mpeacTaBieHHbIXx B @I'OC COO, a takxke ¢ yuy€Ttom
dbenepanpHOM pabodeit mporpaMMbl BOCIIMTAHUS W KOHIICTIIIMY MPENogaBaHus yaeOHOT O
npeamera «Puszmka» B 00pa3oBaTeNbHBIX opraHm3anusax Poccuiickoit denepanuw,
peanu3yrorX OCHOBHBIE 00pa30BaTeNIbHbIE IPOTPAMMBI.

Copeprkanue mporpaMmsl 1o (PU3KUKe HAMPaBIEHO Ha POPMUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTuHbl Mupa oOydarontuxcs 10-11 kmaccoB mpu oOydeHUH HX (DH3UKE
Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOrO monaxona. [Iporpamma
mo ¢usmuke coorBeTcTBYET TpeboBanusaM PI'OC COO k mIaHUPYEeMbIM JTUYHOCTHBIM,
MPEIMETHBIM W METalpeJIMETHBIM pe3yjbTaTaM OOyYeHHs, a TaKKe YYHUTHIBACT
HEOOXOIMMOCTh peaTHM3allid MEXKIPEAMETHBIX CBsi3ed (UMK C ECTECTBEHHO-
Hay4YHbIMM Y4YEOHBIMU TpeAMeTaMu. B Hell ompenensitoTcsi OCHOBHbBIE LENU H3Y4YEHUS
¢u3nKu Ha YpOBHE CcpeaHero ooOmero oO0pa3oBaHWs, IUIAHUPYEMbIE PE3YJIbTAThI
OCBOCHHS Kypca (U3HMKHU: JUIHOCTHBIC, METANpeIMETHbIE, IPeIMETHbIE (Ha 0a30BOM
YPOBHE).

[Tporpamma 1o (hu3MKe BKIIIOYALT:

IJIAaHUPYEMbIE pe3yJbTaThl OCBOCHMS Kypca (hU3MKM Ha 0a30BOM ypOBHE, B TOM
YuCJie IPeAMETHBIE PE3yJIbTAaThI 110 TOJlaM O0yUYEeHUS;

cojepkanue yueOHoro npeamera «duzukay no rojgam oOydeHus.

[Iporpamma 1o ¢u3uke MOXKET ObITh HUCIIOJb30BAHA YYUTEISIMU KaK OCHOBA
JUIS COCTaBIIEHUsI CBOMX pabouux mporpamm. [lpu paspaborke paboueld mporpammbl



B TEMAaTUYECKOM IJIAHUPOBAHUM JOJKHBI OBITh YYTEHBI BO3MOKHOCTH UCIOJIb30BaHUS
ANEKTPOHHBIX (UU(PPOBBIX) 00pa30BATENIbHBIX PECYPCOB, SBISIOUIUXCS y4eOHO-
METOIMYECKHUMH MaTepraiaMu (MyJIbTUMEAUMHBIE IPOIPAMMBI, 3JIEKTPOHHbBIE YYEOHUKH
U 33JlaYHUKH, DJIEKTPOHHbIE OMOJIMOTEKH, BHUPTyalbHbIE JIAOOPATOPUM, HUIPOBBIE
MPOrpaMMbl, KOJUIEKIMH LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOIIUMHU
TUAAKTUYECKUE BO3MOXHOCTH HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
coJiepKaHre KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUU.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYI0 HHHUIIMATUBY YUHUTENIEH U
IPEAOCTABISIET BO3MOKHOCTh ISl pEAIM3alMU PA3JIMYHBIX METOAUYECKHX MOAXOA0B
K OpraHuzanuu oOydeHus (U3MKE NpPU YCIOBUU COXPAHEHUs 00s3aTEIbHOM YacTH
COJIepKaHusl Kypca.

®du3rka Kak Hayka 0 HauOosiee OOUIMX 3aKOHAX MPUPOJbI, BHICTYIAs B KaueCTBE
y4eOHOro mnpeameTa B IIKOJIe, BHOCHT CYHIECTBEHHBIN BKJaJ B CHUCTEMY 3HAaHUN
00 okpyxatomiem wwupe. llkonbHbli Kypc GU3MKH —  cHCTeMOOOpa3yroluid
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MMPEAMETOB, MOCKOJIbKY (DU3NUECKUE 3aKOHBI JIEKAT
B OCHOBE TMPOLECCOB M SBIICHUN, H3y4yaeMbIX XHUMHUEH, Ouosorueut, Quanueckou
reorpadgueit u actpoHoMmueil. Mcnonb3oBaHMe W aKTUBHOE MPUMEHEHUE (PU3MYECKUX
3HAHMM OMpeNeNsieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTrHil B cdepe
SHEPIreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IMOJYYEHHUS HOBBIX MAaTEpUAJIOB
C 3aJlaHHBIMU CBOMCTBaMU M Jpyrux. M3yueHue (Pu3MKU BHOCHUT OCHOBHOW BKJIAJ
B (opMHUpOBaHHE  E€CTECTBEHHO-HAy4yHON  KapTHUHBI  MHpa  OOyYaroluxcs,
B (hOpMHUpPOBaHNE YMEHUN MPUMEHSATh HAYYHBIA METO/I IO3HAHMSI TIPU BBHITIOJIHEHUH MU
y4eOHBIX UCCIICOBaHUH.

B ocHOBY kypca pu3uku 4151 ypOBHS CpETHET0 0011Iero o0pa3oBaHUs MOJIOKEH Pl
ueH, KOTOpble MOYKHO pacCMaTPUBATh KaK MPUHIMUIIBI €r0 MOCTPOECHUSI.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COJAEPXKHUT MaTepual M3 BCEX pa3leioB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCHYECKOM, TaK ¥ COBPEMEHHON (DU3UKHU.

Hoes cenepanuzayuu. B coOTBETCTBUM C HEW MaTepHall Kypca GU3NKH 00beTUHEH
BOKpYr ¢usnyeckux Teopuil. Benymum B Kypce sBiserca (QopMHUpOBaHUE
IIPEICTABICHNN O CTPYKTYPHBIX YPOBHSIX MAaTEPHUH, BEILIECTBE U I1OJIE.

Hoea eymanumapusayuu. EE peanuzaums npeanojaraeT HCIOIb30BaHHE
rYMaHUTapHOTO MOTEHIMaNIa (PU3NIECKON HayKH, OCMBICIICHUE CBSI3U Pa3BUTHS (HU3HKU
C pa3BUTHEM OO0IIecTBa, a TakXKe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMH H
HKOJIOTHYECKUMU TPodIeMaMHu.

Hoesa npuxnaownoii nanpasnennocmu. Kypc Qu3uMku mpeamoiaraer 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTMYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocusayuu peann3yercs OCPeICTBOM BBEACHMS 3JIEMEHTOB COJIepKaHus,
MOCBSILIEHHBIX 3KOJOTMYECKUM Npo0ieMaM COBPEMEHHOCTH, KOTOPBIE  CBSI3aHbI
C pa3BUTHEM TEXHHUKH M TEXHOJIOTHMi, a TaKkKe 00CYXIeHHUsS MpOoOJeM pauuOHAIBHOIO
MPUPOAOIIOIB30BaHUS U SKOJOTHYECKON O€30MaCHOCTH.



Crep>XHEBBIMH JJIEMEHTaMU Kypca (HU3WKM Ha YpOBHE CPEAHETO OOIIero
oOpa3zoBaHus SBIAOTCA (Qu3nyeckue Teopun (PpopMupoBaHHE MpPEACTaBICHUN
O CTPYKType MOCTPOCHHS (U3MUYECKON TEOpHH, POoiH (yHIaMEHTAIbHBIX 3aKOHOB U
MIPUHITMIIOB B COBPEMEHHBIX IMPEJCTABICHUSAX O IMPHUPOJE, TPaHHUIAX MPUMEHHUMOCTH
TEOPUH, IS ONTMCAHUS €CTECTBCHHO-HAYYHBIX SBJICHUHA U MTPOIIECCOB).

CucTeMHO-ACSITENbHOCTHBIN MOAX0A B Kypce (M3HUKH peann3yeTcsl MPexkaIe BCETo
3a CYET OpraHu3aIH SKCIIEPUMEHTAIBHOM IeATeIbHOCTH o0yuatommxcs. J{ms 6azoBoro
yYpOBHS Kypca (GU3HKHU — 3TO UCITOJIH30BAHUE CHUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M JIA0OPATOPHBIX pabOT, KOTOPHIE B MpOrpaMMe 1Mo (hHU3HKe 00bEeTUHEHBI
B OOIIUI CITUCOK YUYEHWYCCKUX MPAKTUICCKUX paboT. BeIcieHne B yka3aHHOM MepeyHe
7a00paTOpHBIX pPa0bOT, TPOBOAMMBIX JJISI KOHTPOJS W OIIGHKH, OCYIIECTBISETCS
y4aCTHHKaMHU 00pa30BaTEIHHOTO MPOIEcca UCXOs U3 OCOOCHHOCTEH MIaHUPOBAHUS H
ocHanleHust kabuneta pusuku. [Ipu sToM obecrieunBaeTcs OBIafeHHE 00YJAOIIUMUCS
YMCHHUSMH  TPOBOJHMTH KOCBEHHBIC HW3MEPCHHs, WCCIICIOBAHUS 3aBHCHMOCTCH
(GU3HYECKUX BEJIUYHMH M IIOCTAHOBKY OIBITOB IO IPOBEPKE MPEAIOKCHHBIX THITOTE3.

Bonbiioe BHMUMaHHWE YIEIAETCS PEIICHWIO PAcUYETHBIX M KadyeCTBEHHBIX 3ajad.
[Tpu sTOM ISl pacUETHBIX 3ajiay MPUOPUTETOM SIBIISIIOTCS 3aJadydl C SIBHO 3aJIaHHOU
¢uznuecko  MOJAENbIO, TO3BOJIAIONIME NPUMEHITh HM3YUYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KakK M3 OJHOIrO pasjiesia Kypca, TaKk U MHTETPUPYS 3HAHMS U3 Pa3HbIX
paznenoB. J[ns KauecTBEHHBIX 3ajlad MPUOPUTETOM SBIISIIOTCS 3aJaHMs Ha OOBSICHEHUE
NpOTeKaHMsT (PU3NYECKUX SIBJICHUN M MPOIIECCOB B OKPYKAIOIIEH KU3HM, TpeOyrolue
BbIOOpa PU3NYECKON MOJIETTH IJIsi CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUM ¢ TpeboBanusiMu PI'OC COO k marepuaibHO-TEXHUYECKOMY
obecnieueHrI0 yaeOHOT0 Tporiecca 0a30BbIM YPOBEHB Kypca (GHU3UKH Ha YPOBHE CPETHETO
o0miero o0pa3oBaHUs JOJKEH M3Yy4aThCs B YCIOBHSAX MPEAMETHOTO KaOuWHeTa (hU3UKH
WIM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa MPEIMETOB E€CTECTBEHHO-HAYYHOTO
nukia. B xkabunetre Gpu3uku 10KHO OBITH HEOOXOIUMOE JabopaTopHOEe 000pYAOBaHUE
JUTSL BBITIOJIHEHUS YKA3aHHBIX B MporpamMMme Mo (U3MKE YYECHUYECKUX MPAKTUYECKHUX
paboT U 1EeMOHCTpALlMOHHOE 000PYI0BaHHUE.

HemoHcTpanmonHoe obopyaoBaHue GpopMupyeTcs B COOTBETCTBUU C IMPHUHIIUIIOM
MUHUMAIBHON  JIOCTATOYHOCTH H OOECTIEeYMBAET IOCTAHOBKY TEPEUMCICHHBIX
B IporpamMme Mo (U3MKE KIIOUEBBIX EMOHCTPAIMA MJI WCCICAOBAHMUS H3yd4aeMbIX
SIBIICHUN M TIPOIIECCOB, IMITUPHICCKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHEHUM.

JlabopatopHoe oOopymoBaHWE Il  YYCHHYECKHMX  MPAKTUYECKUX  padboT
dbopMupyeTcst B BHJIe TEMATHIECKUX KOMILJIEKTOB U O0ECIIEYMBACTCS B pacUETe OJHOTO
KOMITJIEKTa Ha JBYX OOydJarommxcs. TemMaTHdeckue KOMIUIEKTHI JIa0OpaTOPHOTO
000pyAOBaHMS JOKHBI OBITH TOCTPOCHBI HA KOMIUICKCHOM HCTIOh30BaHUH aHATIOTOBBIX
1 U(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX W3MEPUTEIBHBIX CHCTEM B BHIIC
U poBbBIX JTAOOpaTOPHIA.

OCHOBHBIMH LETSIMM  U3y4eHUS] (U3UKH B 00IIEM OOpa30BaHUM SIBISIOTCS:

dopmMupoBaHue MHTEpECa M CTPEMIICHUS OOYYaIOIIUXCS K HAYYHOMY H3yYEHHUIO
MPUPOBI, PA3BUTHE UX UHTEIUICKTYaTbHBIX W TBOPUYECKUX CITIOCOOHOCTEHH;



pa3BUTHE TMPEJCTABICHUN O HAy4YHOM METOJI€ MO3HaHUS U (OpMUPOBAHUE
HCCIIEIOBATEIBLCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHMUSI KaK pe3yJibTaTa H3yYECHHs] OCHOB
CTPOCHHMS MaTepuu U PyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopmupoBaHue yMEHUN OOBSICHATH SIBICHUS C MCIOJIB30BAaHUEM (PU3MUECKUX
3HaHUMW U Hay4YHBIX JJOKa3aTEIbCTB;

dbopMupoBaHue MPENCTABICHUNH O poiau (PU3UKA IS Pa3BUTHS  JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHM.

JlocTkenue HTHX 1esed  oOecrieunBaeTcsl pEelIeHUWEM  CIEeAYIOUIUX —3ajad
B IIpOLIECCe U3YUECHHS Kypca (PU3UMKHU Ha YPOBHE CpeIHEro o01ero 00pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHUW 00 oOmMX (U3UIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSX, BKJIIOUAsi MEXaHHUKY, MOJICKYJISAPHYIO (PU3HKY, DJEKTPOIUHAMUKY,
KBaHTOBYIO (PU3HKY U SJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE yMEHUN NTPUMEHATh TEOPETUUYECKHE 3HAHUS JII OOBSICHEHUS
bu3uYecKuX SBICHUM B TPHUPOJAE U JUISI TNPUHATHS TMPAKTHUYECKUX PEIICHUN
B TTIOBCETHCBHOM KU3HM;

OCBOCHHUE CIOCOOOB PEIICHUs] Pa3IMUYHBIX 3a/lad C SBHO 3aJlaHHOU (U3UYECKOU
MOJIENBIO, 3a/1a4, TI0JIPa3yMEBAIOIINX CAMOCTOSITENIbHOE co3aHne GU3MUECKOU MOICIIH,
aJIeKBaTHOM YCIIOBUSIM 3a]1ayH;

NOHUMaHHe (PU3NYECKUX OCHOB U NMPUHIIUIIOB AEHUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSAHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJaMH  CaMOCTOATEIbHOTO IUJIAHUPOBAHHMS W MPOBEICHUS
(bu3MUeCKNX IKCIEPUMEHTOB, aHAM3a U MHTEPIPETAluu HHPOPMAIIMH, OTpPEIeICHUS
JIOCTOBEPHOCTH TMMOTYYEHHOTO PE3yJIbTATa;

CO3JaHWE YCIOBUW JUISL Pa3BUTHUS YMEHUM IPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOM JESATEIbHOCTH.

Ha w3ydenne ¢usuku (6a30BBIi ypOBEHb) HA YPOBHE CpEIHEro OOIIero
obpazoBanus orBogutcst 136 wacoB: B 10 kimacce — 68 wacoB (2 waca B Hejelmo),
B 11 xnacce — 68 wacoB (2 Jaca B HeJlemI0).



COAEPXAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®uznka u MeTOIbI HAYYHOT 0 O3HAHUS

dusuka — Hayka o0 npupojne. Hayunesie MeTOAbI IMO3HAHUSA OKPYXKAIOUIEr0 MUpa.
Pounb skcieprMenTa U TEOPUH B MPOLIECCE MO3HAHMS PUPOIbI. DKCIIEPUMEHT B (PUBUKE.

MopenupoBanue (U3MUECKUX SBIECHUNM U mpoueccoB. HayuHble ruUmortessl.
duznyeckue 3aKOHbI U TEOpUU. ['paHMIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIMIT COOTBETCTBUA.

Ponb 1 Mecto ¢pu3uku B (OpMHUPOBAHUM COBPEMEHHOM HAYYHOW KapTUHBI MUDA,
B [IPAKTUYECKOM JIEATEIBHOCTH JIIOIEH.
Jlemoncmpayuu

Amnanorossie U HU(GPOBBIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pasznen 2. Mexannka
Tema 1. Kunemamuxka

Mexanundeckoe nBuxeHre. OTHOCUTEIbHOCTh MEXaHUUECKOT 0 ABMKEeHUA. Cuctema
otcuéTa. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpenHsIsE CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHUE
MaTepuajbHOM TOYKHM, KX TMPOEKIMM HAa OCH CHUCTeMbl KoopauHat. ClokeHue
MIEPEMEIIECHUN U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOpEHHOE MpsSMONMHEHHOE aBMKeHue. ['paduxu
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MEPEMEIICHUS MaTepUaIbHOU
TOYKH OT BPEMEHH.

CBoOoaHoe najzieHre. Y CKopeHre cBoOOTHOTO TaIeHHUS.

KpuBonmueitHoe nBuxeHue. [[BUKEHHME MaTEpUAIBHOW TOYKHA IO OKPYKHOCTH
C IOCTOSIHHOU 10 MOZYJIIO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JINHENHAsI CKOPOCTh. [lepron
1 yactoTa oOparmieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE NMPUMEHEHHUE: CIIUIOMETP, JBUKCHUE
CHAapsJI0B, LICTIHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenp cuCTEMBI OTCYETA, WILTIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanre ABUKEHUI C UCITOJIH30BAHUEM MTPOCTHIX MEXAaHNU3MOB.

[Tamenue Ten B BO3yXE U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmtonenne nBukeHus Tena, OpOIIEHHOTO TOJA YoM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.

Hanpanenne ckopocTu npu JBUKEHUH MO OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHne HEPaBHOMEPHOIO [BWIKEHUSA C LEJIbI0 OIPENEIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOLIEGHHMS  MEXAYy  IMYTAMH,  IPONACHHBIMA  TEJIOM
3a [0CJIEI0BATEIIbHBIC PABHBIE IIPOMEKYTKU BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
C HA4aJIbHOW CKOPOCTBHIO, PABHOW HYIIIO.

N3ydyeHue [BUKEHUSA IIAapUKa B BA3ZKOM KUIAKOCTH.

N3yuyenue nBuxeHus Tena, OpoIIeHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Tpuauun otHocutenbHOCTH ["anmunes. Ilepsoiii 3akoH Hetorona. MHepimanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3uiuu cui. Btopoit 3akon HeroToHa
JUIsl MaTepuanbHOn Touku. Tperuil 3akoH HploTOHA /711 MaTepUaIbHBIX TOUEK.

3akoH BceMupHOTo TaroreHus. Cumna tsokectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Buapl Tpenusi (mokos, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe
tpenue. Cumna TpeHHs CKOJIbXEHUS U cuiia TpeHus nokos. Koagdunuent tpenus. Cuna
CONPOTHUBIICHUS MIPU ABUKEHUH TeJA B )KUIKOCTHU WJIH Ta3e.

[TocTynarensHOE U BpamiaTelbHOE ABMKEHUE aOCOIIOTHO TBEPAOTO TEa.

MOMEHT cujibl OTHOCUTEIBHO OCH BpaiieHus. [lnedo cunbl. YcnoBus paBHOBeCUs
TBEPIIOTO TEA.

TexHuueckne ycTporucTBa U MPAKTUUYECKOE MPUMEHEHUE: OJUIUITHUKY, TBUKEHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue uHepIuu.

CpaBHeHuE Macc B3aUMOJEHCTBYIOIINX TET.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ie(OpMaIvu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUEHHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPIOTO Teyla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomsi

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIMX B TMPYXKUHE U
pe3uHOBOM 00pa3iie, OT uX JAepopMalnH.

UccnenoBanne ycinoBui paBHOBECHS TBEPIOTO TeIa, UMEIOIIETO OCh BPAI[CHHUS.



Tema 3. 3akonwl coxpanenus 6 mexaHuxe

Nmnynbc MaTepuaibHOM TOYKM (Tesa), CUCTEMbl MaTepUaIbHbIX TOUEK. VMITynbC
CWIbl M M3MEHEHWE HMIyJIbca Tena. 3aKOH COXPAHEHUs WMIylbca. PeakTuBHOE
JIBUKEHHUE.

Pabota cunbl. MOITHOCTD CHJTBI.

Kunernueckast »sHeprusi MarepualibHOM TOuku. Teopema 00 U3MEHEHHUH
KUHETUYECKOW SHEPTUMU.

[lotenumanbuas sHeprus. lloTeHuuanbHas >HEPrus ynpyro JeopMupoBaHHOU
npyxuHsbl. [loTeHManbHas sHEprus Tejaa BOJIM3U MNOBEPXHOCTH 3€MJIH.

[ToTeHuuanbHble U HEMOTEHIMANIbHBIE CHIIBL. CBsI3b pa00OThl HEMOTEHIIUATBHBIX CUJI
C U3MEHEHUEM MEXAHUYECKOM YHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAHUYECKON
JHEPIUHU.

VYIpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuueckue YyCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE: BOIOMET, KOIED,
IPY>KUHHBIA [TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeaktuBHOE IBUXEHUE.

[lepexoa MoTeHIIMATBLHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, rabopamopusie pabomsi

N3yyenue abCOMOTHO HEYTIPYTOTO yAapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHUYECKOM HSHEPruu Tena
Ha [PUMEPE PACTKEHUSI PE3UHOBOT'O KIyTa.

Paznen 3. MoJiekyJsipaasi pu3nka ¥ TepMOAUHAMHUKA
Tema 1. Ocro6bl MOIEKYNAPHO-KUHEMUYUECKOI meopul

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU M HX OIMBITHOE
obocHoBanue. bpoyHoBckoe nBmxkenue. Juddysmsa. Xapakrep OBWKEHUS U
B3aWMOJICMCTBHS YaCTHUL BellecTBAa. MOJenu CTpOCHUS Ia30B, )KUIKOCTENU U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojieniel. Macca u pa3Mepbl MOJIEKYI.
KonmnuectBo BemectBa. [locTtossnHast ABoraipo.

TermoBoe paBHOBecue. Temmepatrypa u €€ wu3Mmepenue. lllkana Ttemmepatyp
Llenbcus.

Mogens uaeanbHoro ra3za. OCHOBHOE YypaBHEHUE MOJEKYJISIPHO-KMHETUYECKOU
TEOPUH UJICAIBHOTO ra3a. AOCONIOTHAs TEMIIepaTypa Kak Mepa CpeIHEel KHHETUYECKOU
SHEpPryuu TEIUIOBOrO ABWKEHUA 4actul raza. lllkama temneparyp KenbBuna. ['a3oBbie
3akoHbl. YpaBHeHne MeHnneneeBa—Knaneiipona. 3akoH JlanproHa. WM3ompoueccsl
B UJICAJIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMUECTBOM BeliecTBa. ['paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n3obapa.

TexHu4eckue yCTpoilcTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.



Jlemoncmpayuu

OnpIThI, TOKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BEIIECTBa, (hoTorpaduu MONEKyI
OPraHUYECKUX COCTUHEHU M.

OnpiThl 10 AP GY3UN KUAKOCTEN U ra3oB.

Mopens 6pOyHOBCKOTO JABUKEHUS.

Mopnens onbita [TepHa.

OnBIThL, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY TaBICHUS ra3a Ha CTEHKU COCYIA.

OMnBIThL, WIUTFOCTPUPYIOLE YPABHEHNE COCTOSIHUS UJI€ATIbHOTO ras3a, N30MpOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi

Onpenenenue Macchl BO3/lyXa B KJIAaCCHOW KOMHAaTe Ha OCHOBE MU3MEpPEeHHI 00bEMa
KOMHATBhI, JABJICHUSI U TEMIIEPATYPHI BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXy TapaMeTpaMH COCTOSIHUS Pa3pexKEHHOI0 rasa.

Tema 2. Ocnogbl mepmoouHamuKu

TepmonuHamuyeckass cuctemMa. BHYTpeHHSsI DJHEPruss TEPMOJIUHAMHYECKOU
cucTeMbl U crmocoObl e€ m3MeHeHus. KommuecTBo TeminoTel u pabora. BHyTpeHHss
SHEPIusi OJJHOATOMHOTO HJEalbHOr0 raza. Buasl Teronepenaun: TEMIONPOBOIHOCTb,
KOHBEKLIMSI, M3JIydyeHHUE. YelibHasi TEIIOEMKOCTh BemiecTBa. KoMuecTBO TEIIOTHI
IIpU TETUIONEepeaaye.

[Tonsitue 06 agnadbatHom nporiecce. [lepBoiii 3aKkoH TepMoarHaMuKku. [Ipumenenue
NEPBOrO0 3aKOHA TEPMOAMHAMHUKH K wu3ompolreccaM. [ 'paduueckas HHTEpIpETALHS
paboTHI rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTHMOCTh MPOIECCOB B IPUPO/IL.

TennoBeie Mammubl. [IpuHIUNB qelicTBHSA TeruioBBIX MammwuH. [IpeobpazoBanus
HHEPTUU B TEIJIOBBIX MamnHaX. KoaduineHT mojae3Horo 1eicTBrs TEIIOBOM MAIIUHBI.
[Hukn KapHo u ero xo3¢hdUIMEHT MOJIE3HOr0 ACHCTBHUS. DKOJIOTHYECKHUE MPOOIEMBI
TEIJIO3HEPTEeTUKHU.

TexHuueckue ycTpoilcTBa M MPAKTUUECKOE MPUMEHEHHUE: IBUTATElIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHHUK, KOHIUITMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW SHEPruu Teljla MPU COBEPILICHUH PabOTHI: BBUIET MPOOKH
13 OyTBUIKH TIOJ] ICMCTBHEM CKAaTOTO BO3/yXa, HarpeBaHue 3dupa B JaTyHHOU TPyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIHS).

N3meneHnne BHyTpeHHEN SHepruu (TeMieparypbl) Tella MpU TEIonepeaaye.

OmnbIT o anabaTHOMY paCIIUPEHUIO BO3/1yXa (OMbIT C BO3YIITHBIM OTHUBOM).

Mogenun mnapoBoil TypOWHBI, JBUTaTelisi BHYTPEHHETO CrOpaHHs, PEAKTHUBHOIO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomoi

N3mepenue ynenbHOU TEMII0EMKOCTH.



Tema 3. Acpezcammnivie cocmoanua eewjecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHueHcarusi. Mcnapenue u kuneHue. AOCONIOTHasT U
OTHOCUTENbHAsI BJIAXHOCTh BO3Ayxa. HacelmeHHslii mnap. VYaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

Teépnoe teno. Kpucramnmuyeckue u amopdHble Tenaa. AHU30TPONHS CBONCTB
kpuctaioB. Kunkume kpucrtamuibl. CoBpeMeHHble Marepuanbl. [lnaBneHne wu
KpUcTajin3anus. Y genbHas TemioTa miasienus. Cyoaumanusi.

VYpaBHeHHE TEIOBOro OanaHca.

TexHuyeckue ycTpoiicTBa U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJIOTMM TIOJYYEHHUS] COBPEMEHHBIX MAaTepuajoB, B TOM YHUCIE
HaHOMATEepUajIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIICHHBIX MTAPOB.

Kunenue npu NOHUKEHHOM J1aBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenne HarpeBaHus U MIIABJIEHUS KPUCTAINIMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUucTasioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

M3MmepeHre OTHOCUTEIBHOM BIIaKHOCTH BO3yXa.

Paznen 4. DiieKTpPOAMHAMHKA
Tema 1. Inekmpocmamuka

DOnekTpu3auus Tel. DJIEKTpUYECKUM 3apsan. JIBa BUIa 3IIEKTPUYECKUX 3apsiIOB.
[IpoBOAHUKH, NUAIEKTPUKUA U MOIYNPOBOJHUKU. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsiaa.

B3anmopeiictBue 3apsaaoB. 3akoH Kynona. TouyeuHbIl SJEKTpUYECKUN 3apsl.
Dnektpuueckoe noJjie. Hanpssxk€HHOCTH 3nekTpudeckoro noiid. [IpuHumn cyneprno3nuuu
ANEKTPUYECKUX MOJIeH. JIMHUK HAPSY)KEHHOCTH SJIEKTPUUYECKOTO TOJIS.

Pabora cun amekrpoctatudeckoro mojs. IloreHnman. Pa3HOCTh MOTEHIIMAIIOB.
[IpoBOIHMKM UM JUBNEKTPUKA B IJIEKTPOCTATUYECKOM Ioje. Jluamexrpuyeckas
MIPOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJAEHCATOpA.
DHeprus 3apssKeHHOT0 KOHAEHCATopa.

TexHuuecknue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOII,
ANEKTPOMETpP,  DJEKTPOCTAaTHUYECKas  3alluTa, 3a3€MJICHHE  BJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN armnapar, CTPyHHbBINA PUHTED.

Jlemoncmpayuu

YCTpolCTBO U NPUHLIKN ACHCTBUS JIEKTPOMETPA.

B3anmopenicTBrue HA3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE€ 3APSIKEHHBIX TEJL.

[TpoBOIHMKH B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.
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JIN3IIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOr0 KOHJAEHCATOPA OT IJIOLIAAH IIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIAEMOCTH.

DHeprus 3apsLKEeHHOT0 KOHAeHcaTopa.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmosannwtii Inexkmpuueckuil mok. Toxu ¢ paziuunvlx cpeoax

DIIEKTPUUECKUN TOK. Y CIOBUSA CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKa. MICTOUHMKHN
Toka. Cuiia Toka. [IoCcTOsIHHBIN TOK.

Hanpsixenne. 3akon OMa 1151 ydacTKa LEIu.

DNEKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  CONPOTUBJIEHUE  BEIIECTBA.
IlocnenoBaTenpHOE, NApAIIIENBHOE, CMEIIIAHHOE COEIMHEHHNE TPOBOAHUKOB.

PaGota snexrpuueckoro Toka. 3akoH [[xoyns—JIenuna. MomHOCTb 3J€KTPUYECKOTO
TOKA.

DIIEKTPOABWKYIIASI CUJIa U BHYTPEHHEE CONMPOTHUBIIEHWE MCTOYHHMKA TOKAa. 3aKOH
OmMa 17151 TIOJTHOM (3aMKHYTOM) AeKTpruueckoi 1ienu. KopoTkoe 3aMbikaHue.

DIEeKTPOHHASI TPOBOJAUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS
METaJUIOB OT TeMneparypbl. CBEPXIPOBOIUMOCTb.

DneKTpuYecKuid TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX MTYYKOB.

[MonynmpoBoauuku. CoOCTBEeHHAs! U TPUMECHAs! TPOBOUMOCTH TOJTYIPOBOIHUKOB.
CgoiicTBa p—n-niepexosa. [ToaynpoBoHUKOBEIE PUOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAaX MU pacijlaBax AJIEKTPOIUTOB. DNEKTPOIUTHUECKAS
JIUCCOLMAIUsL. DICKTPOJIH3.

DJIeKTpUUYECKUM TOK B razax. CaMOCTOATENIbHBI U HECAMOCTOSITEIIbHBIN pa3psil.
Monnus. [Ina3zma.

TexHnueckne yCTpOWCTBA U MPAKTUYECKOE IMTPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOUHHKHU TOKA, 3JIEKTPOHArPEBATENIbHbIE TPUOOPHI, FTEKTPOOCBETUTEIbHbBIC
npuboOpsl, TEPMOMETP CONPOTHUBIICHHS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
dboTope3nucTopsl, MOTYIPOBOAHUKOBBIN AMO/I, TAIbBAHHUKA.

Jlemoncmpayuu

N3Mepenue cuibl TOKa U HaPSKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS IUIIMHIPUIECKUX TPOBOTHUKOB OT JTMHBI, TJIOLIA N
MOIIEPEYHOr0 CEYEHUs U MaTepuala.

CwmenianHoe COeIMHEHUE MPOBOJHUKOB.

[Ipsamoe  w3MepeHME  BIEKTpOJABMXKyIIEM  cuwibl. KopoTkoe  3amblkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTbH CONPOTUBJIEHUS] METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBou pa3psia 1 IpOBOAUMOCTb BO3AyXa.

OIHOCTOPOHHSS MPOBOJIUMOCTD JTHOJIA.
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Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

W3y4eHne cMemanHOro COeTMHEHUS PE3UCTOPOB.

N3mepeHre SIEKTPOIBIIKYIIECH CHUIBI WCTOYHHKA TOKA W €ro BHYTPEHHETO
COTIPOTHBIICHHSI.

HaGmonenue snexkrponusa.

MexnpeaMeTHbIe CBA3U

W3ydenue kypca Gusuku 6a3oBoro ypoBHs B 10 Kjacce OCyIIECTBIAETCS C yUETOM
COJIEPKATEIIbHBIX MEKITPEIMETHBIX CBA3€H ¢ KypcaMl MaTeMaTHKH, OMOJIOTHH, XUMUHU,
reorpaduy U TEXHOJIOTHU.

Mesicnpeomemmuvie nowamus, CBS3aHHBIE C UW3YYEHHEM METOAOB HAyYHOTO
MO3HAHUSA: SIBIICHUE, HAYYHBIN (aKT, THIOTe3a, (U3NUYECcKasi BeJIMUMNHA, 3aKOH, TEOPHS,
HaOII0IeHHE, SKCIIEPUMEHT, MOJICTTUPOBaHUE, MOEIb, U3MEPECHHE.

Mamemamuka: penieHHe CUCTEMBbl YpaBHCHMH, JHHEWHas (yHKIus, mapaboda,
runep6o1a, X rpa@uKu U CBOWCTBA, TPUTOHOMETPHYECKHE (PYHKIIMH: CHHYC, KOCUHYC,
TaHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPHI M WX
MPOEKITUU Ha OCU KOOPAMHAT, CJIIO)KEHHE BEKTOPOB.

Buonoeus: mMexaHWYecKOoe IBHKEHHE B JKWMBOW mpupozae, muddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHu3MOB (BUIbI TEIUIONEpEaayud, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKHE SIBJICHUS B )KUBOU MpUPOJIE.

Xumus: JUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHHUE AaTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, >KUIKOCTEH MU Ta3oB,
AIEKTPUUECKHE CBOWCTBA METAJUIOB, SJIEKTPOJIUTUYECKAS TUCCOIUAIINS, TAIbBAHHUKA.

T'eoepaghus: B1aXXHOCTH BO3TyXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonoeus: npeodbpa3oBaHUE IBUKEHUN C HMCIOJIH30BAHHEM MEXAHH3MOB, YUET
TPEHHs] B TEXHUKE, TOJIIMITHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHEHHS HWMITYJIbCa
B TEXHHUKE (pakeTa, BOJOMET U JPYTHE), ABUTATE]Ib BHYTPEHHETO CrOpaHus, mapoBas
TypOuHa, OBITOBOM XOJOMIBHUK, KOHJUIIMOHEP, TEXHOJIOTUH TIOTYyYEHUS] COBPEMEHHBIX
MaTepHalioB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, IJIEKTPOCTATUIECKAS
3alUTa,  3a3€MJIEHHE  JJIEKTPONpUOOpOB,  KCEPOKC,  CTPYHHBIM  HpHUHTEp,
AJIEKTpOHArpeBaTeIbHble IPUOOPHI, FTEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Paznen 4. DiieKTpoAMHAMUKA
Tema 3. Maznummnoe none. IneKmpomazHUMHAsL UHOYKUUA

[TocTosiHHBIE MarHWTHL. B3auMoJieCTBHE MNOCTOSHHBIX MAarHUTOB. MarHutHoe
nosne. BekTop MarHMTHOM WHAYKUMHU. [IpUHIMII Cyneprno3uuuu MAarHUTHBIX IOJIEH.
Jlvany MarHuTHOM MHAYKIMK. KapThHa TMHUI MarHUTHOM MHIYKIIUH MOJISI IOCTOSTHHBIX
MarHuTOB.

MarauTtHoe moJie MPOBOJHUKA ¢ TOKOM. KapTWHa NMHHMI MHAYKIMUA MarHUTHOTO
MOJISL JJIMHHOTO MPSIMOTO MPOBOTHUKA W 3aMKHYTOT'O KOJIBIIEBOTO TPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzaumoaercTBre TpOBOAHUKOB C TOKOM.
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Cuna Amnepa, €€ MOAyJIb U HAITPaBJICHUE.

Cuna Jlopenua, e€ MOay/lb W HampaBleHUE. [[BMKEHHE 3apsHKEHHOW YaCTHUIIBI
B OJIHOPOJHOM MarHuTHOM mnose. Pabota cunsl Jlopenna.

SIBiieHne AMEKTPOMarHUTHOW UHAYKUUU. [IOTOK BEKTOpa MarHUTHOM WMHIYKLHH.
DIEKTPOABIIKYIIAS CUJIAa MHAYKIIMU. 3aKOH 3JIEKTPOMAarHuTHOM nHayKiuu dapanes.

BuxpeBoe snekTpuyeckoe  moje.  DJIEKTPOABWXKYIIAs  CWiIa  MHIYKIUHU
B IMPOBOJIHUKE, ABMKYIIEMCS MMOCTYIATEIILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuno Jlenna.

NHnykTuBHOCTB.  SIBIIeHME  CaMOMHAYKIIHH. ONEeKTPOABWKYILAST  CHJIA
CaMOMHIYKIINH.

DHEpPrusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MOCTOSSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl,  DJIEKTPOJBUTATEIb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YacCTHII,
WHJIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE 3JIEKTPOHHOIO ITy4Ka MATHUTHBIM T1OJIEM.

JIMHUM MHIYKIMHA MarHUTHOTO TIOJIS.

B3aumoperictBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencTtBue criibl JIOpeHIIa HA HOHBI AJIEKTPOJIUTA.

SIBneHHE 3IMEKTPOMArHUTHOW UHAYKIIUH.

[TpaBuiio Jlenna.

3aBUCUMOCTD DJIEKTPOJABWXKYIIEH CHJIBI HHAYKIUU OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO ITOTOKA.

SIBneHne CaMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

N3ydyeHrne MarHuTHOIO MoJIst KaTyIIKH ¢ TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sABIECHUS 3JIEKTPOMArHUTHOW WHTYKIIHH.

Paznen 5. KoneOanus u BOJHBI
Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KOJ1eOAHUA

Konebarensnas cucrema. CBOOOIHBIE MeXaHWYeCKUE KoneOanus. ["apMoHnyeckue
konebanwms. [lepuon, gactora, ammumryaa u dasza konedbanwid. [IpyKUHHBIA MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE rapMoHUYecKuX KoJjeOanuii. [IpeBpamienue
SHEPIUH MPU FrAPMOHUYECKUX KOJICOAHUSX.

KonebarenpHblit kKOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIEC KOJIEOAHUS B HI€AIbHOM
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTUSl MEXIY MEXaHUYECKUMU M JJIEKTPOMArHUTHBIMU
konebanusamu. Popmyna TomcoHa. 3aKOH COXpAaHEHHUSI SHEPIrUU B HJICATILHOM
KoJie0aTeIbHOM KOHTYpE.
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[IpencraBieHne o 3aTyXxamMX KojeOaHUsAX. BbIHYXJIEHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeIHYKI€HHbIE 3JIEKTPOMarHUTHBIE KOIeOaHUs.

Ilepemennslii TOK. CUHYCOUIAIBHBIA MTEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUIMTYJTHOE U JIEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSL.

Tpancdopmatop. IlpousBoacTtBo, mnepenaya M MOTpPeOJEHUE DIIEKTPUUYECKON
DHEPIUM. OKOJOTMYECKHE PHUCKM IIPU NPOU3BOACTBE 3ieKTpodHepruu. Kynbprypa
HCIIOJIB30BAHUS DJIEKTPOIHEPIUHU B IIOBCEHEBHOM KU3HU.

TexHuyeckne yCTpouCTBAa U IMPAKTUYECKOE NMPUMEHEHUE: IIEKTPUYECKUN 3BOHOK,
reHepaTop IEPEMEHHOI0 TOKA, JIMHUU dJIEKTpOoIepeaay.
Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJjieOaTelbHOW  CHUCTEMbl  (MPYKUHHBIA  WJIU
MaTEMaTUYECKUU MASITHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBannie CBONCTB BRIHYXACHHBIX KOJIEOAHUM.

HaGmonenue pe3onanca.

CB0OOHBIE 3JIEKTPOMAarHUTHBIC KOJICOAHMUSI.

OcuumiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa W HAIpPSOKEHUS OT BPEMEHH)
U1 3IEKTPOMAarHUTHBIX KOJICOaHUH.

Pesonanc mnpu  [ocaeqoBaTEIBbHOM — COCIMHEHUM  PE3UCTOpa,  KaTyLIKU
UHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens JIMHUY DIIEKTpoIepeaadH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH IIEpHO/ia MajlbX KoJeOaHui Irpy3a Ha HUTU OT JUIMHBI
HUTHU U MaccChl Ipy3a.

HccenenoBanne NEpEMEHHOIO TOKA B LIENU U3 ITOCJIEN0BATEIBHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHnnueckue BOJIHBL, yclIOBHS — pacnpoctpaHeHusd. llepuon. CkopocThb
pacnpocTpaHeHHs U IiuHA BOJIHBL [lonepednsie u mpooibHbIe BOTHBL. HTEphepeHus
U audpakiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. YCJIOBUSI M3JIYyYEHHS] BJIECKTPOMAarHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B smektpomarnutHOl BosiHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)K€HUEe, MpeIoMJIEHUEe, MoJsipu3anus, AuQpakius,
uaTepdepennus. CKOpocTh IEKTPOMArHUTHBIX BOJIH.

[Ilkana SJIEKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE SIEKTPOMAarHUTHBIX BOJIH
B TCXHHUKE U OBITY.

[TpuHUUNBI paguOCBA3U U TeAeBUIeHUs. Panuonokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOIIEH CPEIbI.

TexHuueckue yCTpOWCTBA W  MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, VYIIbTPAa3BYKOBasi JHArHOCTUKAa B TEXHUKE MW MEIUIIMHE, pajap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neusb.
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Jlemoncmpayuu

OO0pa3oBaHue U pacCIPOCTPAHEHHE MTONEPEUHBIX U TPOJOJIBbHBIX BOJIH.

Koneobmromeecs Teno Kak MCTOYHUK 3BYKA.

HaGmronenre oTpaxkeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne nunrepdepeHiuu 1 1uppakiinu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M 4YaCTOTOM
KOJIeOaHUI.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MPETOMIICHHE,
noJisipu3anus, nudpakius, uaTepPepeHus.

Tema 3. Onmuxa

I'eomeTrpuueckas onruka. [IpssMonuHENHOE pacIpOCTPaHEHUE CBETA B OJHOPOJHOM
cpene. JIyu ceera. ToueuHbIil HCTOYHHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHue wu300pakeHUN
B IJIOCKOM 3€pKaje.

[IpenomiieHne cBeta. 3aKOHBI TPEJIOMIICHHS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi  yron MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcust ceeta. CioxHbIN cocTaB 6enoro ceeta. LIBer.

Cobuparomue u paccenBaronue JuH3bl. ToHkas nuH3a. DokycHOe paccTrosiHue U
onTUYeCKas Cuia TOHKOW JuH3bL. [locTpoeHue wu3zo0pakeHHit B coOUparoluX U
paccenBaromux JuH3ax. PopMyJia TOHKOM JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHUKHU.

BonnoBas onrtuka. Untepdepenius cBera. KorepeHTHbIE UCTOYHUKU. Y CIOBUSA
HAOJIIOICHUSI MAKCUMYMOB U MHUHHUMYMOB B MHTep(EpEHIIMOHHON KapTHHE OT JIBYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa cseta. Judpakimuonnas pemérka. YciaoBue HaOMIOICHUS TIaBHBIX
MaKCHUMYMOB IPH MaJICHUA MOHOXPOMATHYECKOTO CBeTa Ha TU(MPAKIIUOHHYIO PEHIETKY.

[Tonspuszauus ceera.

Texuuyeckue ycTporcTBa U MPAKTHUECKOE MPUMEHEHHE: OUKH, JyTa, ¢oToanmapar,
MIPOCKITMOHHBIN anmapart, MUKPOCKOTI, TEJIECKOT, BOJIOKOHHAS OMTHKA, MU(PpaKIIMOHHAS
peleTKa, noJsapous.

Jlemoncmpayuu

[IpsMonHEHOE  pacHpOCTPAHEHHUE, OTPAXKEHUE W IPEJIOMIICHHE  CBETA.
OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEE oTpaxeHne. Moaens CBeToBoA.

NccnenoBanue cBOMCTB M300paXKeHU B IMH3AX.

Moaenun MUKpOCKOMa, TeJIECKOMa.

Habnronenue natepdepeHImu cBeTa.

Habmronenue nudpakiym cBera.

Habmronenue nucnepcuu cBeTa.
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[lony4yeHune criekTpa ¢ HOMOIIBIO TPU3MBL.
[lony4yeHnue crnekTpa ¢ TOMOLIbI0 JU(PAKLIMOHHON PEIIETKU.
Habmronenue noisipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprbvie pabomoi
N3mepenue nokazaresns NpeJoMIIEHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKEHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crieIUAIBLHOI TEOPUHM OTHOCUTEIBLHOCTH

['paHullbl TPUMEHUMOCTH KJIaCCHMUECKOW MexaHukH. llocTymarel cnenuaabHOM
TEOPUU OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTh MOJAYJS CKOPOCTHM CBETa B BaKyyMe,
OPUHIIMIT OTHOCUTENIbHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJIeHMe BpPEMEHU M COKpaIlleHUE
JUTMHBI.

DOHeprusi U UMITYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MacChl C SHEPTUEH U UMITYJIbCOM PEJIATUBUCTCKOM YaCTHUIBI. DHEPIHsI TOKOSI.

Pa3nen 7. KBantoBasi pusznka
Tema 1. dnemenmuvt Keanmogoii ONMUKU

®ortonsl. @opmyna [lnanka cBs3M sHEepruu QPoToHA C €ro YacTOTOW. DHEpPrus u
UMITYJIbC (DOTOHA.

OtkpeiTie u wucciaegoBanue ¢otoddpdexkra. OmpiTel A.I. CroneroBa. 3aKoHBI
dotoaddexra. YpaBHenue OunmTeriHa 11 pororddexra. «KpacHas rpaHuian
doTorddexra.

JlaBiienue ceeta. OnbiTel I1.H. JIeOenena.

XHUMHYECKOE eHCTBHUE CBETA.

TexHuueckne ycTpoicTBa M TMPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, CoJIHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM TIACTHHOM.

HccnenoBanne 3ak0HOB BHENTHETO GoTodhPexTa.

Ceeroguon.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. Ombeitel Pesepdopma mo paccesHUIO O-4aCTHIL.
[Inanerapuas mozaens aroMma. [loctynatel bopa. M3nydyenue u normiouienre GOTOHOB MpU
repexo/ie aToMa ¢ OJIHOrO YPOBHSI SHEpruu Ha Apyroil. Buasl cniektpoB. CriekTp ypoBHEN
SHEpPrUH aTOMa BOJIOPOAA.

BonnoBeie cBoiictBa uactunl. Boanbl nge bpoitns. KopnyckyisipHO-BOJIHOBOM
Ty aJv3M.

CnoHTaHHOE U BBIHYKJICHHOE U3IIyYCHHE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPaJbHbIA aHAJU3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBBI KOMIIBIOTED.

16



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJHBI Ja3epa.
HaGmonenne nuHelyaThIx CIIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomsi
HaGmtonenue nuHeiyaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOXKHOCTh CTpoeHus sapa. OTkpbiTHe
paanoaktuBHOCTH. OmnbiThl Pesepdopaa mo ompeneneHuio coctaBa paguoaKTUBHOIO
n3nyuenus. CBoiicTBa anbda-, 6eta-, ramma-u3nydeHus. Bnusinue paanoakTUBHOCTH Ha
YKVBbIE OPTraHU3MBbI.

OtkpeiTe mnpoTOHa W HeWTpoHa. Hykionnas ™ozgens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Tomnsbl.

Anbda-pacnian. DIEeKTPOHHBIM M MO3UTPOHHBIN Oera-pacnan. ['amma-uziaydyeHue.
3aKOH paIMOaKTUBHOIO pacmaja.

DHeprust CBs3M HYKJIOHOB B sifipe. SAaepubie cuiibl. Jle@exT macchl sapa.

SAnepnsie peakuuu. [leneHue u cCUHTES A1€p.

Anepnsiii peakrop. Tepmosiaepusiii cuaTe3. [IpoOaeMbl U EPCIEKTUBEI SIEPHOMN
SHEPIreTUKU. DKOJOTUYECKUE ACTIEKTHI IAEPHON IHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metonpl  HAOMIONEHHMST M PETUCTpAlldd  JJIEMEHTApHBIX  YacCTHII.

dyHIaMeHTaIbHbIE B3aUMOAeHCTBUsI. ENMHCTBO Pu3ndeckoit KapTHHBI MUpa.

TexHuueckne yCTpoWCTBA U TNPAKTUYECKOE IPUMEHEHHE: TO3UMETpP, Kamepa
Buiibcona, siaepHbIid peakTop, aToMHast 6omoa.
Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

HccnenoBanne TpekoB YacTil (10 TOTOBBIM (hpoTorpadusam).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPUZUKHI

Otansl pa3BUTHS acTpoHOMUM. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 38é31H0T0 HeOa. Co3Be3nus, SpKue 3BE3/IBI, IIAHETHI, UX BHIMMOE JIBIDKCHHE.

CoiHEUHAs cucTeMa.

Connne. ConHevHasi akTUBHOCTb. McTounuk sHeprun CosiHIa U 3BE3/T. 3BE3BI, UX
OCHOBHBIE XapaKTEPUCTUKH. J[narpaMma «CIEKTPaIbHBINA KIaCC — CBETUMOCTBY. 3BE3/IbI
TJIaBHOM ITOCJIEA0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTDY IS 3BE3]I TJIaBHOM
MOCJIeA0BATEIbHOCTH. BHyTpeHHee cTpoeHue 3BE37. (COBpEMEHHBIC NPEICTABICHUS
0 IPOUCXOXKJICHUU U 3BOOIMU COJTHIIA U 3BE3/. DTallbl )KU3HU 3BE3I.

Muieunsiii [lyTe — Hama [Nanaktuka. [lonoxkenue u qeuxenue CosiHna B ["amakTuke.
Tunel ramakTuk. Paguoramaktuky v kBazapel. YUEpHBIE IBIPHI B A/Ipax TalaKTHK.
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Bcenennas. Pacminpenne Bceenennoil. 3akon Xa0606ma. Pazberanue rajaakTuk.
Teopus bosbiioro B3peiBa. PEIMKTOBOE U3IIyYEHHUE.

Macmtabnas crpykrypa Beenennoii. Meraranakruka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.
Yuenuuecxue nabnooenus

HaGmtonenust HEBOOPYKEHHBIM TJIa30M C  HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU M ISl OTIpEICICHUS MOJI0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOIYIIAPHS U IPKHUE 3BE3IBI.

HaGmonenus B Teneckon JIynsl, mianet, Maeunoro Ilytu.

Oo6o0maomee NOBTOpPeHNE

Ponb (u3uKu U acTpOHOMHUU B SKOHOMUYECKON, TEXHOJIOTMYECKOU, COLIMAIBLHOMN U
ATUYECKON cdepax NeATeTbHOCTH YeJOBEeKa, poJib U MECTO (DU3UMKU M aCTPOHOMHUHU
B COBPEMEHHOI Hay4YHOW KapTHHE MHUpa, POjb (PU3ndeckoil Teopur B GOPpMUPOBAHUU
npecTaBieHui 0 (U3MYECKON KapTHHE MHpa, MECTO (PU3NYECKONW KApTUHBI MHpa
B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX MPECTaBICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3U

Nzyuenne xkypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyIiecTBIsIeTCs ¢ yIETOM
COJIepKaTeNIbHBIX MEKIPEIMETHBIX CBS3EH C KypcaMH MaTeMaTUKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meowcnpeomemnvle nousmusi, CBS3aHHBIE C HW3YyYEHHEM METOJOB HAyYHOTO
MO3HAHMS: SBJICHUE, HAYUYHBIA (paKT, TUnoresa, Gusndeckas BeIWYNHA, 3aKOH, TEOPHs,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJICTTMPOBAaHUE, MOJICIb, H3MEPEHHE.

Mamemamuxka: penieHUe CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKHE (YHKIIHH:
CHHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPhl M WX IPOEKIMM Ha OCHU KOOpJMHAT, CJIO0KEHHUE BEKTOPOB, IMPOU3BOIHBIC
AJIEMEHTapHBIX (YHKIMH, TPU3HAKK MMOJ00MS TPEYrOJIbHUKOB, OMPEICIICHHE TUIOMA N
I0CKUX (huUryp u oobEMa Tel.

buonoeus: snexrpuyeckue sIBJICHUS B )KMBOW MPUPOJE, KojieOaTeIbHbIC TBHKCHUS
B JKMBOM MPHUPOJIE, ONTHUYECKUE SIBJICHUS B KUBOM MNPUPOJAE, JCHUCTBUE paaualuu
HA >KUBBIE OPTaHU3MBI.

Xumusi: CTpOCHUE aTOMOB M MOJIEKYJI, KpPUCTAIUIMYECKAsA CTPYKTypa TBEPABIX TEJI,
MEXaHHU3Mbl 00pa30BaHUS KPUCTALNIMYSCKON PEIIETKH, CIICKTPAIbHBIN aHAIH3.

leoepaghusi: MarHWTHBIC TIONIOCA 3€MIIM, 3aJIGKW MArHUTHBIX Py, (OTOCHhEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3EMIIETPSCCHUM.

Texnonocusi:  NMHUM  DJIEKTpoONEpenady, TEHEepaTtop  IMEePEMEHHOIO0  TOKa,
3JICKTPOJABUTATEIIb, UHAYKIIMOHHAA T1€Yb, pajaap, paauONpUEMHUK, TEJIEBU30p, AaHTCHHA,
tenepon, CBY-meub, NPOEKIIMOHHBIM ammapaT, BOJOKOHHAs ONTHKA, COJHEUHAs
Oatapes.
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IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenue yueOHOoro mpeamera «®Pu3uka» Ha YpPOBHE CPEAHETO OOIIETO
oOpazoBanus (0a30BbI ypOBEHB) JOHKHO OOECHEYUTh JOCTIKEHHE CIIETYIOIINX
JUYHOCTHBIX, METAINIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHUS ydeOHOro mnpeamera «Duszukay TOIKHBI
OTpaxaTb  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEW TO3UIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKIEHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBA, pacHIUpPeHUE KU3HCHHOTO ONbITa M OIbITA
NEATEIBHOCTA B TMPOLECCE pealv3allii OCHOBHBIX HAIpPaBICHUNA BOCIUTATEIbHOU
NEATEbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpasKIaHCKOro BOCIIMTAHHUS:

COPMHUPOBAHHOCTh TPAXKITAHCKON MO3UIIMH OOYUYAIOIIErocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YIEHA POCCHICKOTO 0OIIeCTRa;

NPUHATHE  TPAJWIUOHHBIX  OOIIEYETOBCUCCKMX  TyMAHUCTHYCCKMX W
JTEMOKpaTHIECKUX [ICHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JEATCIBHOCTh B HMHTEpPECcax TIPa)kIaHCKOTO
001IIeCTBa, YIaCTBOBAThH B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIliH;

yMEHHE B3aUMOJIEUCTBOBATh C COIMAIBHBIMU HHCTHTYTAMH B COOTBETCTBUH C UX
(QYHKIMSIMHA ¥ Ha3HAYCHUCM;

TOTOBHOCTH K TYMaHUTAPHOW M BOJIOHTEPCKOM JCSITEIBHOCTH;

2) IATPHOTUYECKOT0 BOCIIUTAHMS:
c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTU3MA,
LIEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBbIM CHUMBOJIaM, JOCTHKECHHSIM
POCCHICKUX YIEHBIX B 007aCTH (DU3HKHU U TEXHUKE;

3) IyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHHUS:

c(hopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHHUS, STHUYSCKOTO TTOBEICHNS,

CIIOCOOHOCTh OIICGHMBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B
NESTENbHOCTA YYEHOTO;

OCO3HAaHHWE JUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUUBOTO OYAYIIIETO;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:
ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs 3CTETUKY HAyYHOTO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;
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5) TpyA0BOr0 BOCIIUTAHMS:

MHTEPEC K pa3audHbIM chepaM npodhecCHOHATBHOU JeATENbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PU3UKON M TEXHUKOH, YMEHHE COBEPILATH OCO3HAHHBIA BBIOOp Oyayien
npodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U cCaMO0OpPa30BaHUIO B 001aCTH (PU3UKU
Ha TPOTSDKEHUU BCEH JKU3HH,

6) IKOJIOrHY€CKOr0 BOCIIMTAHUS :

c(hOpMUPOBAHHOCTh IKOJIOTHYECKOM KYJIBTYPhl, 0CO3HAHUE II100aTbHOT'O XapaKTepa
AKOJIOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUUA B OKPYKAIOLIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

Pacmupenue ombiTa AEATEIBHOCTH 3KOJOTHYECKOW HAMpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 HU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3HMUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAyYHOH NEATEIBbHOCTH, TOTOBHOCTh B MPOLECCE U3YUYECHUS
(U3UKM  OCYWIECTBIATH  NPOEKTHYD U HCCJIENOBATENbCKYIO  JI€ATEIbHOCTh
UHAVBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIE IeiiCTBUSA
ba3oBble Joruueckue aeicTBMA:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONPEICIISITh UEIU AESITEIbHOCTH, 33/1aBATh apaMETPhl K KPUTEPHUU X JOCTHUKECHUS;

BBISBJIAITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHUS B PACCMATPUBAEMBIX (PHU3HUCCKUX
SIBJICHUSAX;

pa3pabaTbiBaTh IUIAH peEHIeHHUS NPOOJEMBI C YyYETOM aHaln3a HWMCHOIIUXCS
MaTEpUATBHBIX U HEMATEPUATBHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JIESATECIHLHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKH TTOCJICACTBUN NEATEILHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATE PabOTy B YCIOBUSX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH JKU3HEHHBIX TTPOOJIeM.

Ba3oBble ucciieqoBareibCKue AeiicTBUA:

BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIIOUYCBBIMH TMOHATUSIMUA W METOJaMU
bu3nYecKol HayKH;

BIIAJICTh HAaBBIKAMH YYEOHO-HCCIICAOBATEILCKOW W TPOSKTHOW JCSATEIHHOCTH
B oOnactu (pu3uKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY
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METOJIOB PEIICHUs 3a7a4 (PU3HUECKOr0 COACPKAHUS, IPUMEHEHUIO PA3IUYHBIX METOJIOB
MO3HAHUS;

BIAJE€Th BUJAMHU JCATENBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEpIpEeTalny, NpeoOpa3oBaHuI0 U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYalUsX,
B TOM YHCJI€ IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JACTH (PU3HKHU;

BBISIBJISITh PUYUHHO-CIICJICTBEHHBIE CBA3U U AKTYaJW3UpPOBATh 3a7a4uy, BbIABUTATh
rUNoTe3y €€ peuieHus, HAXOAUTh apryMEHTHI JJIs I0Ka3aTelIbCTBA CBOMX YTBEPXKIICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATH TOJYYECHHBIE B XOJE DPEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHUUECKH
OLICHMBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U  (GOpMYJIMpPOBaTh COOCTBEHHbIE 3a7aud B  00pa3oBaTesIbHOU
JEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3HKY;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUs 10 (U3MKEe B  TNPAKTUUYECKYID  00JIacThb
KU3ZHEEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTATh HOBBIC UJIEH, MPE/JIaraTb OpUruHAJIbHBIE TTOIXO/IbI U PEIICHUS;

CTaBUTb MIPOOJIEMBI U 33/1a4H, TOMYCKAIOLME aJIbTEPHATUBHBIE PEIICHNUS.

Pab6ora ¢ nnpopmanmeii:

BJQJICTh HaBBIKAMHU TOJNYYCHHS HWHpOpManuu (QU3NYECKOTO  COACpIKAHUS
U3 HMCTOYHUKOB pa3HBIX THIIOB, CAMOCTOSTEIBLHO OCYIIECTBISATH IIOWCK, aHAJIW3,
CHUCTCMATH3allMI0 M HWHTEPHpETalHi0 HHGOPMAIMK Pa3IWYHBIX BUIOB H (Hopm
IPEJICTABIICHUS;

OILICHMBATh JIOCTOBEPHOCTh MH(OPMAITUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJIOTHIM
B PCIICHMM KOTHUTHBHBIX, KOMMYHHUKATHBHBIX ¥  OPraHM3allMOHHBIX 3aja4
c coOmoaeHueM TpeOOBaHWM DSPrOHOMHKH, TEXHHUKH OC30MAaCHOCTH, THUTHEHBI,
pecypcocOepexeHrs, TPaBOBBIX W OATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOT0 COJSPKaHUS B Pa3IMUHBIX GopmaTax ¢ y4ETOM
Ha3HAYCHUS HWHQPOPMAIMH W IEJIICBOM ayJaWTOPHUH, BBIOMpAs ONTHMAIbHYIO (GopMy
MIPECTABIICHUS M BU3yaJTH3aIlHH.

KoMMmyHMKaTHBHBIC YHMBEpPCaJIbHbIe y4eOHbIe eiiCTBHSA:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKHU M BO BHE-YPOUHOU IEATEILHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOHPIUKTHBIX CUTYallui U CMSITYaTh KOHQIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MMOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHOM Y MHWBUAYaJIbHON PaOOTHI;
BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JACHCTBUMN C YUIETOM OOIINX UHTEPECOB,
Y BO3MOKHOCTEW Ka)KJOT'0 YJICHA KOJUIEKTUBA;
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NIPUHUMATh LEJIM COBMECTHOU AEATEIBHOCTU, OPTAaHU30BbIBATh U KOOPIUHUPOBATH
JNEUCTBUS 10 €€ JOCTUKEHUIO: COCTABIIATS IIJIaH JIEUCTBUH, PACTIPEACIIATH POJIU C YUETOM
MHEHHUI YYaCTHUKOB, 00CYK/IaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAuye€CTBO CBOEr0 BKJIaJa M KaXKJOTO Y4YaCTHHKA KOMAaHIbI B OOLIUMN
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npemiaraTb  HOBBIE  IPOEKTHI, OLEHWBATh MJIEU C T[IO3UIUUA  HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIIATH MMO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3JIMYHBIX CUTYalUsX,
MPOSIBJISITh TBOPUYECTBO U BOOOPAKEHUE, ObITh HMHUIIUATHUBHBIM.

PeryiasiTuBHble yHHBepCaJbHble y4eOHbIe JTeHCTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBISATh TO3HABATEIbHYIO ACSITEIILHOCTh B 00J1acTH (HPU3UKU
U acCTPOHOMHH, BBISIBISATH NPOOJEMBI, CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIC
3a/1a4H;

CaMOCTOSITEJILHO COCTABJIAThH IUJIaH PEIICHUS PACUYETHBIX M KAYeCTBEHHBIX 3ajad,
IUTAaH  BBITIOJIHEHHS] TPAKTUYECKOM paboThl ¢ y4€TOM HMMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpATh paMKH Y4EeOHOTO MpeAMETa Ha OCHOBE JTUYHBIX MPEATIOYTEHUH;

JIeaTh OCO3HAHHBIN BBIOOP, ApIryMEHTUPOBATH €0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pEeIICHHE;

OILICHUBATh MPUOOPETEHHBIH OIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO SPYAMIIMU B 00JacTH (PU3UKH,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOIHUOHATBHbIN HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiM, BHOCHTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISM;

BJIIAJICTh HABBIKAMU MTO3HABATEIBHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

MCIIOJIB30BaTh MPUEMBI pedIIeKCHH JUIsl OIEHKA CUTYaIlluH, BHIOOpa BEPHOTO
pelieHus;

YMETH OLICHMBATh PUCKUA U CBOEBPEMEHHO MPUHUMATH PEIIECHUS MO0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX IPU aHAJIU3E PE3YyJIbTATOB AESITEIBHOCTH;

MIPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MIPU aHAIU3E PE3yJIbTAaTOB ACSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTHX HA OUIUOKH.

B mnpouecce nocTuxkeHUs JUYHOCTHBIX PpE3yJbTaTOB OCBOEHHUS IPOTrPAMMBbI
nmo ¢Qusmke IS YpPOBHA CpeaHEro oOmmero ooOpa3oBaHUS Yy OOYYaIOIIUXCS
COBEPIIECHCTBYETCS AMOIMOHATBHBIN WUHTEJUICKT, MpEANOoJIararonii
c(hopMHUPOBAHHOCT:
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CaMOCO3HaHMs, BKJIOYAIOLIETO0 CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLIMOHAJIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJIECHUS PA3BUTHS COOCTBEHHOM 3MOLIMOHANIBHOU cepbl, OBITH
YBEpPEHHBIM B CceO€;

CaMOpETYJIUPOBaHMs, BKIIOYAIOIIETO CAaMOKOHTpPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEICHHE, CIIOCOOHOCTh aAaNTUPOBATHCS K IMOLIMOHAIBHBIM
MU3MEHEHUSIM U IPOSBIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIOYAIOIIEH CTpPEMJIEHHE K JAOCTHKEHHUIO UEeNH U
ycnexy, ONTUMHU3M, HWHUIMATUBHOCTb, YMEHHUE JI€MCTBOBATb, HCXOJs U3 CBOMX
BO3MOXXHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 3SMOIMOHAIIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUHN OOIIEHUSI, CIIOCOOHOCTh K COYYBCTBHUIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAaUBaTh OTHOIICHUS
C IPYTUMHU JIOJIbMU, 3a00TUTHCS, MPOSIBIISATh UHTEPEC U pa3peiiaTh KOHOIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 kjacce mpeameTHble pe3ynbTaThl Ha 6a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIMINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4yHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH W
TE€XHOJIOTHH, B MPAKTUYECKON I€ATETbHOCTH JIOJIEH;

YUUTHIBATh  TPaHUIBl MPUMEHEHUS  W3YYCHHBIX  (DU3MUECKUX  MOJEJCH:
MarepuajgbHas TOYKa, WHEpIHaTbHAs CHCTeMa OTCYETa, aOCOJMIOTHO TBEPAOE TEJo,
UJICATbHBIA Ta3, MOJEIN CTPOCHUS Ta30B, KUJIKOCTEM W TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUYESCKUI 3apsl MPU pellieHnH PU3HIECKUX 3a]1a4;

pacrio3HaBaTh (U3MYECKUE SBJIEHUS (TIPOIECChI) U OOBACHATH HUX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOpUM CTPOCHUSI BEIIeCTBa W
AJIEKTPOJUHAMUKNA: PABHOMEPHOE U PABHOYCKOPEHHOE TMPAMOJMHEHHOE JBH)KEHHUE,
CBOOOJIHOC TIaJICHWE TeJ, JABHXKEHHE TI0 OKPYXKHOCTH, WHEPIHs, B3aUMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE ABUIKECHHE, CTPOCHHE >KUIKOCTEH W TBEPIBIX TEI,
M3MEHEeHHEe O00BbEMa Tell NpH HarpeBaHuM (OXJIaXIACHUHU), TEIUIOBOS pPAaBHOBECHE,
HcrnapeHue, KOHJeH callysl, TJIaBIeHUe, KpUCTAIIIM3allusl, KUTIEHUE, BIaXKHOCTh BO3/IyXa,
TIOBBIIIICHUE JIaBJCHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXKIY
rapaMeTpaMH COCTOSHHSI Ta3a B M3OMPOIIECCax, DJICKTPU3aIlUs TeJ, B3aWMOJICHCTBHUE
3apsjIoB;

OMHUCHIBATh MEXAaHUYECKOE JBWKECHHE, UCIOAb3YS (U3UYECKHUE BEIWYHUHBI:
KOOpJMHATa, MyTh, EPEMEIICHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHUJIa, UMITYJIbC
Tela, KUHETUYECKas JHEpPrus, MNOTCHIUAIbHAsA DJHEPrus, MexXaHudeckas paboTa,
MEXaHUYeCKass MOITHOCTb; IIPU OMHMCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKHUU CMBICI
UCIOIb3YEMbIX BEJIUYUH, HMX OO0O3HAYEHHS U E€IUHUIIBI, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUMUHY C APYTUMHU BEIMUUHAMU;
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ONKCHIBATh W3yUYEHHBIE TEIJIOBbIE CBOMCTBA TEJI U TEIUIOBHIE SIBJICHUS, UCIIOJIb3YS
(u3nuecKre BeIMYMHBI: JaBJICHUE ra3a, TeMIepaTypa, CpeaHsas KUHETUYEeCKas dHEPrus
Xa0TUYECKOTO  JABWIKEHHMS MOJIEKYJ, CpEAHEKBaJgpaTHUHas CKOPOCTb MOJEKYII,
KOJMYECTBO TEIUIOThI, BHYTPEHHSA 3HEPrus, padoTa rasza, Kod(QQPUUUEHT MOJIE3HOTO
JEUCTBUSL TEIJIOBOIO JIBUraTessl; MPH ONKUCAHMM MPABUIBHO TPAKTOBATh (PU3MUECKUUI
CMBICJT MCHOJb3YEMbIX BEIMYMH, UX OOO3HAYEHUS M €AWHUIIBI, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIMUMHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh HM3YYECHHbIE BJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA W AJIEKTPUUYECKHUE
ABJIEHUS (MPOLECCHI), MCMHOJB3Ysd (U3MUYECKUE BEJIMYMHBI: BJICKTPUUYECKUN 3apsij,
AIIEKTPUUECKOE T0JIe, HAMNPSHKEHHOCTh TMOJISI, TOTEHLHMAJ, Pa3HOCTb IOTEHIIMAJIOB;
[PU ONMCAHUU MPABUIIBHO TPAKTOBATh (PU3NUYECKUN CMBICI UCTIONB3YEMbIX BEIMYUH, UX
0003HayYeHUsI U €IMHMIIbI; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOUINE JAaHHYIO (PU3UYECKYIO
BEJIMYUHY C IPYTUMHU BEJIMYUHAMU;

aHAIM3UPOBATH (PU3UYECKUE MTPOLIECCHI U SIBICHUS, UCTIONb3YS (PU3NUECKUE 3aKOHBI
U TPUHIUIBL: 3aK0H BcemupHoro tsrotenus, |, |l u Ill 3axkonsr HprloTona, 3akon
COXpPAHEHUS MEXaHMYECKOW »HHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHIUI
CYNEpNo3UlMA CWJI, TPUHIMII DPABHOMPABUS HWHEPIHUAIbHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOpPUIO CTPOCHHS BEIECTBA, Ta30Bbl€ 3aKOHBI, CBS3b
CpelHEell KHHETHMYECKOM SHEpruu TEIUIOBOTO JBIMKEHUS MOJIEKYJI C aOCOJIIOTHOU
TEeMIepaTypoi, MEepPBbIil 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO
3apsiaa, 3akoH KysoHa, mpu 3ToM pasnuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAKEHUE U YCJIOBHUS (TpaHULlbl, 007aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHLMUIIBI JEUCTBUS MAIIMH, MPUOOPOB U TEXHUYECKHUX
YCTPOWCTB; pa3inyaTh YCJIOBHS HMX O€30MacCHOr0 HCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBITIOJIHATD YKCIEPUMEHTHI MO0 UCCIIETOBAHUIO (PU3MUECKUX SIBIIEHUH U MPOLECCOB
C HUCHOJb30BAaHUEM IMPSAMBIX, U KOCBEHHBIX HM3MEpPEHUM, mpu 3TOM (OPMYIHUPOBATH
npobiieMy/3afady W THUIOTE3y Y4eOHOrOo SKCIIEpUMEHTa, CcoOupaTh YCTaHOBKY
U3 IPEJI0AKEHHOT0 000pyI0BaHUs, POBOUTH OMBIT U (YOPMYIUPOBATH BHIBOJBI;

OCYILIECTBIIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3UUECKUX BEJIUUYHH, IPU 3TOM
BbIOMpaTh ONTUMANbHBIA CHOCOO HM3MEPEHHS M MCIOJIb30BaTh HM3BECTHBIE METObI
OLIEHKH MTOTPEITHOCTEN U3MEPEHNI;

UCCIIEIOBATh 3aBUCHMOCTH MEXy (PU3UUECKUMH BEIMUYNHAMU C HCIOIb30BaHUEM
NPSIMBIX U3MEPEHHM, TIPYU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTAThHI
MOJyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYHH B BHUJE TAaOIUIl U TpaduKOB, JeIaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEI0BAHMUS;

coO01aTh NpaBuiIa 0€30MaCHOr0 TPYyAa MPU MPOBEAECHUHN UCCIEI0BAHUNA B paMKax
y4eOHOI0 3KCIIEPUMEHTa, Y4eOHO-HCCIE0BATEIbCKOM M IMPOEKTHOM JESITeIbHOCTU
C MCMOJIb30BaHUEM MU3MEPUTENIBHBIX YCTPOICTB U JJA0OPATOPHOTO 000PY10BAHUS;

pemarb pacy€THbIE 3aJa4l C SBHO 3aJaHHON (PU3MUECKOW MOJENbI0, MCHOJb3YS
(u3nyeckre 3aKOHbI U IPUHIIUIIBL, HA OCHOBE aHaJIN3a YCJIOBHS 3a/1auyd BEIOMPATH
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(U3HYECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (HOPMYJIbl, HEOOXOIUMbIE
ISl €€ penieHus, IPOBOAUTh PACUETHI U OL[EHUBATh PEANbHOCTD MOJIYYEHHOTO 3HAYEHUs
(bu3MYeCKON BETUUNHBL;

pemarb KayecTBEHHBbIE 3aJauM: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXJeHHl ¢ Omopodl Ha H3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuzuUecKue sIBJICHUS,

MCIIOJIb30BaTh MpPHU PEIICHUH YYEOHBIX 3a/ad COBpPEMEHHble WH(GOPMAIMOHHbBIE
TEXHOJOTUU JJIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPHPETAMM M TPEACTaBICHUS
y4eOHOU U HAyYHO-TIONYJISpHON HH(OpMALMH, TOJYYEHHON U3 Pa3TUYHbIX HCTOYHHUKOB,
KPUTHUYECKH aHATU3UPOBATh MOJYy4aeMyl0 HHPOPMAIIHIO;

OPUBOJIUTH MPHUMEPHl BKJIAJa POCCHUMCKUX U 3apyO0ekHBIX YUEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAaHUA MO (U3MKE B TOBCEIHEBHOW  JKHU3HU
st obecriedeHus: 06e30MacHOCTH MpU OOpallleHHH ¢ NpUOOpaMUd U TEXHHUUECKUMU
YCTPOICTBAMH, MJIi COXPAHEHHsS 3J0POBbS M COOJIIOJCHHS HOPM SKOJOTHYECKOTO
MIOBEJICHUS B OKpPYKAIOILIEH cpelie;

paboTaTh B IpyMIIe C BHIIIOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, MJIaHUPOBATh
paboTy TpymIbl, palMOHANBbHO pacHpeleisaTb O00S3aHHOCTH U IUIAHUPOBATh
JESITEeIbHOCTh B HECTAHJAPTHBIX CUTYallMsAX, aJEKBAaTHO OLIEHHWBATh BKJAJ KaXKIOIrO
U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 Kjacce npeameTHbIe pe3ylibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Yy 00YUAIOIMMUXCS YMEHUM

JEMOHCTPUPOBATh Ha TMpUMEpaxX poib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KAPTUHbI MHUpPA, B pPA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJOTHH, B NPAKTHYECKOW JEATEIBHOCTH JIOAEH, LEIOCTHOCTh W €IUHCTBO
buznuecKkoi KapTUHBI MUPA;

VYHUTHIBATh TPAHUIIBl TPUMEHEHUS M3YYCHHBIX (DU3MUECKUX MOJENCH: TOYCUHBIN
ANEKTPUUYECKUI 3apsil, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, siAECpPHAs MOJENb aTOMa,
HYKJIOHHAsl MOJIEJTh aTOMHOTO SI/Ipa MPU PEIICHIH PU3NIECKUX 3a71aY;

pacno3HaBaTh (pu3nueckue SBICHHUS (MPOILECCH) W OOBICHATH WX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (PM3WKH: JJIEKTPUYECKash MPOBOJANMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JEHCTBUS TOKa, B3aUMOJCHCTBUE
MAarHuTOB, AJEKTPOMArHUTHAsT UHAYKIHUS, NEUCTBUE MArHUTHOIO MOJISI HAa MPOBOJHUK
C TOKOM U JBIXKYUIMWACS 3apsij, DSJIEKTPOMArHUTHbIE KoOJIEOAaHUSI U  BOJIHBI,
MPSIMOJIMHEWHOE PaclpOCTPAaHEHUE CBETA, OTPAXKEHUE, MpeJoMIIeHUE, HHTEphEepEeHLINS,
nudpakus W TOJSIpU3alvs CBETa, AMCHEpCcHUsi cBeTa, (HOTOANIEKTpUdYecKuilt 3Ppdext
(boToadhdekT), cBeTOBOE MaBlICHHE, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa aTroMa
BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTb;
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ONMKCHIBATh HM3YYEHHbIE CBOMCTBAa BeElIeCTBA (AJIEKTPUUYECKUE, MAarHUTHBIE,
ONTHUYECKHE, JEKTPUUECKYIO0 MPOBOJMMOCTh PA3NHMUYHBIX CpPE) U DJIEKTPOMATrHUTHbBIE
ABJICHUS (MPOILIECCHI), UCIIONB3YsT (PU3UUECKUE BEIMUYMHBI: DJIEKTPUUECKUNA 3apsij, cuiia
TOKa, DJIEKTPUYECKOE HANpsDKEHUE, DIEKTPUYECKOE CONPOTUBIEHHUE, PA3HOCTH
MOTEHIIMAJIOB, JIEKTPOABUKYIAs CUIa, paboTa TOKA, MHAYKIMS MarHUTHOTO MOJIs, CUjia
Awmrnepa, cuna JlopeHlla, MHIYKTUBHOCTb KATYIIKH, JHEPrUsl 3IIEKTPUUECKOrO0 H
MarHUTHOTO TMOJIEH, NEPUOJ M YaCTOTa KojeOaHul B KoJIeOaTEIbHOM KOHTYpE, 3apsj U
CWJIa TOKa B MpPOLECCE TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHuM, (OKyCHOE
paccTosiHME W ONTUYECKas CHJia JIMH3bl, NpPU OINHUCAHWU MPABUIBHO TPAKTOBATH
(U3MYECKHUI CMBICH UCTIONB3YEMBIX BETUYMH, UX 0003HAYEHUS M €UHUIIbI, YKa3bIBaTh
(opMyIIbl, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BEJIMYMHAMU;

ONKCHIBATh W3yYEHHbIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, UCTOIb3Ys (PU3HUECKHE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI ¥ YaCTOTa CBETA, DHEPTHUs
U UMITYJIbC (POTOHA, MEPUO/ MOTypacnaaa, SHEPTUs CBSI3U aTOMHBIX SIJIEP, IPU OMTUCAHUU
NPAaBWIBHO TPAKTOBATH (PUIUUYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMUUH, UX 0003HAYEHUS U
€AVHUIIBI, yKa3blBaTh (OPMYJbI, CBSI3BIBAIOIINE JaHHYIO (DU3UYECKYI0 BEIMYUHY
C IPYTMMU BETMYMHAMHU, BBIYUCIISATH 3HAUCHHE (PU3NUECKON BETUUMHBL;

aHAIM3UPOBATH (PU3NYECKUE MTPOLIECCHI U SIBJICHUS, HCTIOIb3Ys (PU3NUECKUE 3aKOHBI
U MPUHLUINBL: 3aK0H OMa, 3aKOHBI TIOCJIEIOBATEIBHOTO U MAPAIJIEIBHOTO COECIUHEHUS
IPOBOJHUKOB, 3aKoH Jlkoyns—JIeHna, 3aKoH 3JIEKTPOMarHUTHOM WHAYKUWH, 3aKOH
OPSMOJIMHENHOTO PAacHpOCTPAaHEHUSI CBETa, 3aKOHbl OTPAXKEHHSI CBETa, 3aKOHBI
IPEJIOMJICHHsI CBETAa, ypaBHeHHE ODWHINTeHHa s GoTodddekTa, 3aKOH COXpaHEHUS
SHEPI'UM, 3aKOH COXPAaHEHHsS] UMIIYJIbCAa, 3aKOH COXPAHEHUs AJIEKTPUUYECKOro 3apsija,
3aKOH COXpaHEHHUs MAacCOBOIr0 YMciia, NocTynaTel bopa, 3aKoH pagnoakTUBHOTO pacnaja,
Opy 5TOM pa3iuvarh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIp@YKEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

ONpENENATh HANpPABICHUE BEKTOpPAa HMHAYKIMM MAarHUTHOTO TIOJII MPOBOJHUKA
C TOKOM, cuJiibl AMnepa u cuiibl JlopeHua;

CTPOUTh M OINMCHIBATH M300pa’K€HUE, CO3[aBa€MOE IUIOCKHM 3€pKajlOM, TOHKOU
JIMH30M;

BBITOJIHSITH SKCIIEPUMEHTHI 110 UCCIEI0BAaHUIO (PU3NUECKHUX SIBJICHUN U MPOLIECCOB
C HCMOJB30BaHUEM MPSIMBIX, U KOCBEHHBIX W3MEPEHUW: MPU 3TOM (POPMYIUPOBATH
npobiieMy/3afiady W THUIOTE3y Y4eOHOrO OKCIEpUMEHTa, CcoOupaTh YCTaHOBKY
U3 IPEJI0KEHHOT0 000pYI0BaHUs, POBOJUTH OIBIT U (HOPMYJIMPOBATH BBHIBOJIBI;

OCYIIECTBIISIThH MPSMBIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BETUUHH, IIPH ITOM
BBIOMpATh ONTHUMAJBHBIA CHOCOO H3MEPEHHS W HCIONIb30BAaTh HM3BECTHBIE METObI
OLIEHKH MTOTPEITHOCTEN U3MEPEHNUI;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MYECKUX BEJIIMYMH C MCIHOJIb30BAHUEM HPSAMBIX
U3MEPEHUN: TpPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh PE3yJIbTAThI
MOJIY4YEHHOW 3aBUCUMOCTU (U3UYECKUX BEIUYUH B BHUJE TaOIUI U IrpadUKOB, J€IaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEI0BAHMS;
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co0roaTh mpaBmiia 6€30MacHOTo TPyAa MPH MPOBEICHUHU HCCIEA0BaHUN B paMKax
y4eOHOT0 IKCIEPUMEHTa, y4eOHO-MCCIEAOBATEIBCKOM M MPOEKTHON JesSTEIBHOCTH
C MCMOJIb30BaHUEM MU3MEPUTENIBHBIX YCTPOICTB U JJA0OPATOPHOTO 000PYI0BAHUS;

pemaTts pacyEéTHHIE 3a/JaYd C SBHO 3aJaHHON (U3NYECKOW MOJIEIBI0, MCIIONb3YS
¢u3nyeckre 3aKOHBI W MPHUHIIMIBI, HA OCHOBE aHajM3a YCIOBHS 3aJadyd BHIOMpATh
(u3MUECKYI0 MO/IEIIb, BBIACIATH (PU3NUECKUE BETUUYUHBI U (POPMYJIIbI, HEOOXOAUMBIE JJISI
e pemeHusi, IPOBOJUTh PacU€Thl M OIICHWBATH PEATbHOCTH MOJYYEHHOTO 3HAYCHUS
(bu3MYeCKON BEIMUUHBL;

pemaTs KayeCTBEHHBIE 3aJ[aud: BBICTPAaWBaTh JIOTHYECKH HEMPOTHBOPECUUBYIO
[ETIOYKYy PAacCyKICHHH C OMOpOoH Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
Gu3nYeCcKue SIBICHUS;

UCTIOJh30BaTh TPU PEIICHWH YUEOHBIX 3aJad COBPEMEHHBIE WH(POpPMAIMOHHEIC
TEXHOJIOTUH MJII TIOWCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAMH M MPEACTABICHUS
y4eOHOUN 1 HAyIHO-TIOMYJIIPHON MH(POPMAIIMH, TIOTYICHHON U3 Pa3TUYHBIX HCTOYHHKOB,
KPUTHUYECKU aHATM3HPOBATH MOJTy4aeMyo HH(pOpMaIHIo;

OOBSCHATh MPUHIUIIBI IEHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nnyaTh yCIOBHS MX 0€30MaCHOTO MCIIOJb30BaHUs B TOBCEITHEBHOM JKU3HU;

IOPUBOAMTH NpPHUMEPHl BKIaJa POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B 0OBSICHEHUE IIPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (U3MKE B TOBCEAHEBHOM  KU3HU
U1 obecriedeHuss 0€30MacHOCTH TPU OOpaleHUuH ¢ TPUOOpaMH M TEXHHUYCCKUMH
yCTPOWCTBAMH, JUJIsl COXpPAHEHUs 3[0pPOBbS M COONIONEHHS HOPM 3KOJIOIMYECKOTO
HIOBEJICHUS B OKpPYKaIOILEH cpere;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3JIMYHBIX COLIMATIBHBIX POJICH, MJIaHUPOBATh
paboTy TpymIbl, palMOHAIBHO pAaCHpenessaTh O00sI3aHHOCTH U  IJIAHUPOBATh
JESITEeIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJE€KBATHO OLEHUBATh BKJAJ KaKJIOTO
U3 YYACTHUKOB I'PYIIIBI B PEILIEHNUE PACCMaTPUBAEMOM MTPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBaunue
No KomnnuecTtBo OCHOBHBIE BUIBI JEATEILHOCTH
pas3aenoB U TeEM [IporpamMHO€ cojJiepKaHne
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Pa3znen 1. ®u3nka u MeTOIbI HAYYHOT O O3HAHUS

1.1 | ®usuka u METOIbI 2 ®dwusuka — Hayka O MPUPOJIE. M3y4yeHne HayYHBIX (SMITMPUYCCKUX U
HAYYHOTO ITO3HAHHMSI Hay4Hble MeTOJIbI TO3HAHUS TEOPETUYCSCKUX ) METOJIOB TIO3HAHUS
OKPY’KaIOIIEro MUpA. OKPY>KaroIIero Mupa.
Pounb skciepuMeHTa U Teopun OOcCyXxaeHUE TPAHMI] IPUMEHUMOCTH
B MPOIECCE MO3HAHUS TIPUPO/IBI. (bu3HUECKNX 3aKOHOB U TEOPHUIA.
DKCHEepUMEHT B (PU3HUKE. PaGora B rpymme no noaAroToBKe
MopenupoBaHue pU3NIECKUX KOPOTKHX COOOIICHUI O POJIU U MECTE
SIBJICHUH U TipolieccoB. Hayunbie (bU3HUKY B HAYKE U B IPAKTUYECKOMN
runore3bl. PU3nyecKkue 3aK0OHbI U NEeSATEILHOCTH JIIOEH.
Teopuu. [ paHUIIBI IPUMEHUMOCTHU JleMOHCTpalys aHaIoOTOBbIX U
¢dbusnuecknx 3aKoHOB. [IpuHIHUI I (PPOBBIX U3MEPUTEIBHBIX MPUOOPOB,
COOTBETCTBHSI. KOMITBIOTEPHBIX TATYHKOB.
Ponb u Mmecto dpusnku OcBoeHNE OCHOBHBIX MPUEMOB pabOTHI
B () OpMUPOBAHUHU COBPEMEHHOM ¢ Qg poBoit 1aboparopueit mo Gpuznke
Hay4YHOM KapTUHBI MUPA,
B ITPAKTUIECKOMN JIESITEITBHOCTH JIIOICH
Uroro no pazgeny 2
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Pa3zgea 2. Mexanuka

2.1

Kunemartunka

MexaHU4eCKOE JBUKEHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
nBmxkenus. CucreMa oTcuéra.
Tpaekropus.

[Tepemernienne, CKOPOCTh (CpeTHSIS
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHUE MAaTePUaIbHONW TOUKH,
UX MPOEKIIMU Ha OCH CUCTEMBI
KoopauHat. CroxeHue
MEPEMEIIECHUN U CIIOKECHUE
CKOPOCTEH.

PaBHOMEPHOE M PAaBHOYCKOPEHHOE
NPSAMOJIMHENHOE ABUKEHHUE.
I'paduxu 3aBEUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
NepeMEIECHUS] MAaTEPUAIBHOW TOUKU
OT BPEMEHU.

CBoOoaHOE maieHne. Y CKOpeHue
CBOOOTHOTO MA/ICHHUS.
KpuBonuHeHoe qBUKEHUE.
JIBr>keHrE MaTeprUaAIbHON TOUKH
10 OKPY>KHOCTH C IIOCTOSIHHOU T10
MOJIYJIF0 CKOPOCTBIO. YTJIOBas
CKOpOCTb, JINHEWHAS! CKOPOCTb.
[lepuoa u yactora oOpaiieHusl.
LleHTpOCTPEMHUTENILHOE YCKOPEHHUE.
TexHrnueckne ycTpoucTBa U

[IpoBeneHue SKCIEPUMEHTA: U3YUCHUE
HEPaBHOMEPHOI'O ABUKEHUSA C LEBIO
ONpeAEIEHNUs] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOILLICHUSI MEXIY
MyTSIMU, IPONUJAECHHBIMU TEJIOM

3a MOCJIeI0BATEIbHbIC PABHBIC
MIPOMEKYTKH BPEMEHH TPU
PaBHOYCKOPEHHOM JIBUYKCHUU

C Ha4aJIbHOM CKOPOCTHIO, PABHOM HYIIIO;
M3y4YEeHUE JIBXKEHUS IIapuKa B BA3KOU
XKUJIKOCTH; U3YUEHUE IBUKCHUS Tela,
OpOIIEHHOT'O TOPU3OHTAIBHO.
OObsicHEeHNE OCHOBHBIX IMMPUHITUTIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: COUIOMETP, LIEHbIE U
pEMEHHBIE MEepeiaun JBHKECHUS; U
YCJIOBUH WX 6€3011aCHOTO
MCII0JIb30BAHUS B IOBCEIHEBHOM
JKA3ZHU.

Pemenue pacu€THbIX 3a1a4 C IBHO
3aTAaHHOM (PU3HYECKOIN MOJICIIBIO

C UCTIOJIH30BAHNEM OCHOBHBIX (pOpMYIT
KUHEMATUKHU.

[locTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEN KMHEMATUYECKHUX
BEJIMYMH OT BPEMEHU

JUISL PABHOMEPHOTO
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IIPaKTUYECKOE IPUMEHEHHE:
CIIUJOMETP, IBU)KEHUE CHAPSIAOB,
LEITHBIE U PEMEHHBIE IEPEAAUH

Y PaBHOYCKOPEHHOTO TIPSIMOJIMHEHHOTO
JIBHYKEHUS.

PacriozHaBanme PU3NIECKUX SBICHHUMA
B y4eOHBIX OTNBITAX M OKpPYXKaromei
YKU3HH: PABHOMEPHOE H
PaBHOYCKOpPEHHOE MPSIMOJIMHEITHOE
JBU)KCHHE, CBOOOTHOE MAJICHHE Tell,
JIBIYKEHUE TI0 OKPY>KHOCTH.

Onucanue MEXaHHYECKOTO JIBFIKCHHSI
C MCTIOJIb30BAaHUEM (PU3HUYECKHUX
BCJIMYMH: KOOPJAWHATA, MYTh,
nepeMenieHne, CKOpOCTh, YCKOPEHHE.
PaGora B rpynmnax npu miaHUPOBAaHUH,
NIPOBEACHUH U WHTEPIIPETAIIHN
pe3yabTaTOB ONBITOB M aHATTN3E
JIOTIOJTHUTEIHHBIX NCTOYHUKOB
nH(popMaIHK O TeMe

2.2

JInHamuka

[TpuHIUIT OTHOCUTEIBLHOCTH
lNanmunes. Ilepsoiid 3akoH HeroTOHA.
NuepunanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Tpuniun
CyIepno3uiuu cui. Bropoi 3akoH

HproToHa 11 MaTepuagsbHON TOUYKHU.

Tpernit 3akoH HeroToHa

JUIS. MATEPUATIBHBIX TOYEK.
3aKOH BCEMUPHOTO TSATOTEHHUS.
Cuna Tsoxectu. [lepBas
KOCMHUYECKask CKOPOCTb.

CpaBHEeHHE Macc B3aUMOICHCTBYIOIINX
TeJ.

N3ydenune 3aBUCUMOCTH CHJIBI
YIPYrocTH oT AchopMallin; CpaBHECHUE
CHUJI TPEHUS MOKOs, KaUeHUS U
CKOJIb)KCHHUS.

OOBsAcHEHHE HEBECOMOCTH.
[IpoBeneHue SKCIIEpUMEHTA:
MCCIIeIOBaHNE 3aBUCHMOCTH CHJI
YIOPYTOCTH, BOSHUKAIOIINX B IPYKUHE
1 PE3MHOBOM 00pasIie, OT ux
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Cwia ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Buasl Tpenus (mokosl,
CKOJILXKEHUSI, KAYEHU ).

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJBXKECHUS U CUJIa
Tpenus nokos. Koagduuuent
TpeHus. Cuna COnpoTUBIICHUS
MIpU JBUXKEHUHU TeJa B dKUIAKOCTU
WJIM Ta3e.

[TocTynaTenpHOE U BpalllaTeIbHOE
JBUKEHUE aOCOIIOTHO TBEPIOTO
Tena.

MOMEHT CHUJIbI OTHOCUTEIBHO OCH
BpaieHus. [lineuo cuiel. YcemoBus
paBHOBECHS TBEPOTO TENA.
TexHuyeckue yCTporucTBa U
IIPAKTUYECKOE IPUMEHECHUE:
MOJIIUITHUKH, IBUKECHUE
VICKYCCTBEHHBIX CIIyTHUKOB

nedopmanuu; u3ydeHue JBUKECHUS
Opycka Mo HaKJIOHHOM TIOCKOCTH;
MCCIIEIOBAaHUE YCIOBUI paBHOBECUS
TBEPAOIO Teja, UMEIOLIETO OCh
BpAILICHUSL.

OOBsicHeHHe 0cOOeHHOCTEN
PaBHOMEPHOT'O U PaBHOYCKOPEHHOIO
MPSMOJIMHEMHOTO ABUXKEHUS,
CBOOOJIHOTO MAJICHUS TEJ, TBIKCHUS
110 OKPYXKHOCTH Ha OCHOBE 3aKOHOB
HproToHna, 3aKk0Ha BCEMUPHOTO
TATOTEHUSI.

OObsicHEeHNE OCHOBHBIX MMPUHITUTIOB
JEUCTBUS MOAIINITHUKOB U UX
MPAaKTUYECKOTO IPUMEHEHHUS.
OObsicHEHUE TBUKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemrenne pacu€THbIX 3a7a4 C SIBHO
3aTAaHHOM (PU3HYECKOIN MOJICIIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TMHAMHUKH.

PacriozHaBanme pu3nyecKux sIBICHUMA
B YYEOHBIX OMBITAX U OKPYKarolen
JKA3HU: HHEPLHUSI, B3AUMOJCHUCTBUE TEIL.
AHanu3 GU3NYECKUX MPOILIECCOB U
SABJIEHUN C UCIIOJIb30BAaHUEM 3aKOHOB U
MIPUHILIUIIOB: 3aKOH BCEMUPHOIO
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tarotenus, 1, I u III 3akonsl HeroToOHA,
MPUHLAI CYIIEPIIO3ULINHN CHUJI, TPUHIHII
PaBHOIPABHOCTH UHEPLIMAJIBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpAaHEHHUS B
MEXaHHUKe

NMnynec MaTtepuanbHOU TOYKU
(Tenma), cucTeMbl MaTepUATIBHBIX

TOYCK. HMHyJ'IBC CHJIBI U UBMCHCHUC
HUMITYJIbCa TCJIA. 3akoH COXpaHCHUA
HUMITYJIbCA. PeaktuBHOE ABHKCHUC.

Pabota cuiisl. MOIIHOCTE CHIIBL.
Kunernueckas sHeprusg
MaTepUaIbHOU TOUKHU. Teopema
00 M3MEHEHUU KUHETUYECKON
SHEPIuMu.

[ToTeHunanbHas SHEPTUS.
[ToTeHunanbHas 3HEPrUs yIpyro
neopMUPOBAHHOMN MPY>KUHBI.
[ToTeHunanbHas SHEPrUs Tena
BOJIM3U TOBEPXHOCTH 3€MJTH.
[loTeHuManbHbBIE U
HEIMOTEHIMabHbIE CUIbL. CBS3b
paboOThl HEMOTEHITUATBHBIX CHIT
C U3MEHEHUEM MEXaHMYECKOU
SHEPTUH CUCTEMBI TeNl. 3aKOH
COXPAaHEHHS] MEXaHUYECKOU
DHEPIUMu.

Yupyrue u Heynpyrue

[IpoBeneHne IKCIEpUMEHTA: U3YyUEHHE
a0OCOJIFOTHO HEYIIPYTOro yjapa

C TIOMOIIIBIO ABYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB; UCCJICIOBaHUE
CBSI3U PaOOTHI CUJIBI C U3MEHEHUEM
MEXaHWYeCKOW SHEPTuu Telia

Ha TIpUMEpe PACTIKEHUS PE3THOBOTO
KTyTa.

OreHka aOCONIOTHBIX M OTHOCUTEIIbHBIX
MOTPENIHOCTEN U3MEpeHU (PU3nIecKux
BEJIMYMH.

Pemenue pacu€THbIX 33724 ¢ SBHO
3aTaHHOM (PU3HUECKON MOJICIIBIO

C UCTIOJIH30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyIT TMHAMHUKH U 3aKOHOB
COXpaHEHHSI.

PelreHne ka4yeCTBEHHBIX 337124

C OIIOPOYW HA U3YUYEHHBIE B pa3eiie
«MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (hu3nyecKue SIBJICHUS.

Onucanre MEXaHUYECKOrO IBUKEHUS C
UCII0Ib30BaHUEM (DU3UYECKUX BEITUYUH:
UMITYJIbC TeJla, KHHETUYECKas SHEPTus,
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CTOJIKHOBEHHS.

TexHUYecKue yCTporucTBa U
IIPAKTUYECKOE IIPUMEHEHNUE:
BOJIOMET, KONED, NPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET

MOTEHIMAaIbHAS SHEPTUsl, MEXaHUYeCcKast
paboTa, MEXaHHYECKas MOIIHOCTb.
AHanu3 pu3nyeckux NpoueccoB u
SBJICHUH C UCTIOJIb30BAHMEM 3aKOHA
COXpaHEHUs] MEXaHUYECKON YHEPTUH,
3aKOHA COXPAHEHMS UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX MTPUHIIUIIOB
JEUCTBUS U MIPAKTUIECKOTO
MIPUMEHEHHS TEXHUUECKUX YCTPOUCTB,
TaKUX Kak: BOAOMET, KOTED,
MPY>KUHHBIA MUCTOJIET.

OOBsICHEHHE ABUKEHUS PAKET C OMOPO
Ha U3y4YeHHbIC (PU3NUYECKUE BETUYNHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHue MpU NOATOTOBKE
COOOIIECHHI 0 TPUMEHEHUH 3aKOHOB
MEXaHUKHU COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTHM JIJIs
MOUCKA, CTPYKTYPUPOBAHUS,
WHTEpPIPETALUU U PEACTABICHHUS
uH(bOpMAaIH, KPUTHYECKUI aHAIIN3
nosiyqaeMon nHhopmaru

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
VCCIIEIOBAaHNUN 3aBUCUMOCTEN
(dbu3nYeCKNX BEJIMYMH, POBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Hroro no pazneny
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Pa3nen 3. MoJiekyasipaasi pu3uka u TepMOAMHAMHUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE MTOJOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE nBUXEHHUE.
Huddys3usa. Xapakrep ABUKESHUS U
B3aMMOJICHCTBUS YACTHUI] BEILIECTBA.
Mojenu cTpoeHus ra3os,
KUJIKOCTEN U TBEPABIX TEIN U
00BsICHEHHE CBOMCTB BEI[ECTBA

Ha OCHOBE 3TUX MoJjeie. Macca u
pa3mepsl MoJieky. KonuuecTBo
BemectBa. [locrosiHHas ABoranapo.
TennoBoe paBHOBECHE.
Temmepatypa u €€ usmepeHue.
[IIxana Temmnepatyp Llenbcus.
Monenb neaiasHOIo rasa.
OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU UJICATBHOIO rasa.
AOcCoI0THAs TeMIiepaTypa Kak Mepa
CpeHEeW KHHETUYECKON DHEPrUun
TEIUIOBOr'O JBMKECHUS YaCTHUI] rasa.
[IIxanma temnepatyp KenbBuHa.
['a30BbIC 3aKOHBI. Y paBHEHUE
MenneneeBa—KinaneipoHna.

3akoH [lanberoHa. M3ompouecchl

[IpoBenenue s3xkcnepuMeHTa:
ONpPEAEICHUE MACChl BO31yXa

B KJIACCHOM KOMHATE Ha OCHOBE
u3MepeHuit 00bEMa KOMHATHI, JABJICHUS
Y TeMIEpaTyphl BO31yXa B HEW;
MCCIIEIOBAaHNE 3aBUCUMOCTH MEXIY
rapaMeTpaMu COCTOSHUS Pa3pEeKEHHOTO
rasa.

OreHka aOCOJIFOTHBIX U OTHOCHUTEIBHBIX
MOTPEITHOCTEN U3MEPEeHHUI (PU3NUECKUX
BEJINYMH.

OObsicHEeHHE OCHOBHBIX MTPUHITUTIOB
NENUCTBUHN TepMOMeTpa U 0apoMeTpa
yCIIOBUM WX 0€30MacHOI0
VICIIOJIb30BAHUS B IOBCEIHEBHOU
KU3HU.

Pacno3naBanue pu3HUEeCKUX SIBJICHUN

B y4e€OHBIX OMBITAX M OKPYXKaIOIei
*u3HU: TudPy3usi, OpOyHOBCKOE
JIBUOKEHUE.

OnucaHue TEIIOBBIX SIBIICHUM

C HUCTIOJIb30BAaHUEM (PU3UUECKUX
BEJINYMH: JABJICHUE ra3a, TeMIepaTypa,
CpEeIHss] KHHETUYECKast YHEPIUs
Xa0TUYECKOTO JIBUKEHHS MOJIEKYIL,
CPEOHEKBAIPATUYHAS CKOPOCTh
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B UJICATIBHOM Ta3€ C MNOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
I'padpuueckoe npexacrasienue
M30IPOLECCOB: U30TEPMA, U30X0Pa,
u3o0apa.

TexHuueckue ycTpoucTsa U
NPaKTUYECKOE NPUMEHEHNUE:
TepMOMETp, OapoMeTp

MOJIEKYII.

AHanu3 pu3ndyeckux NpoueccoB u
sIBJICHU ¢ ucnoab3oBanuem MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KUHETUYECKOU SHEPTUU TEIIOBOTO
JIBIDKCHHST MOJICKYJI C a0COJIFOTHOM
TeMIEpaTypoi.

Pemenue pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PUBHUECKON MOJICIIBIO

C UCIOJB30BAHUEM OCHOBHBIX
nonoxxeunit MKT, 3akoHoB u hopmyn
MOJIEKYJISIpHOU (PU3UKH.

Pa6ota B rpynmnax npu rjiaHupOBaHUH,
IIPOBEJICHUY U UHTEPIIPETALIUU
pPE3yJIbTAaTOB OIBITOB U aHAJIN3€E
JIOITOJTHUTEIIBHBIX HCTOYHUKOB
nH(popMaIHK O TeMe

3.2

OCHOBBI
TEPMOAUHAMUKHU

10

TepMmoanHamMuueckas CucTema.
BryTpenHss sHeprus
TEPMOAUHAMHUYECKON CUCTEMBI
CIocoObI €€ N3MEHEHHUS.
KonngecTBo TeTuIoTH U pabdora.
BHyTpeHHss sHEprusi 0OAHOATOMHOIO
HeaIbHOTO ra3a. Buasl
TEIUIONEPEIauM: TEIIONPOBOIHOCTb,
KOHBEKIIUA, U3JIyUYCHHUE. Y IeJIbHAs
TEIJIOEMKOCTh BEIICCTBA.

[IpoBeneHne SKCIEPUMEHTA: U3MEPEHHE
yAEIbHOM TETUIOEMKOCTH BEILIECTBA.
OneHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEPEHUN (DU3NIECKUX
BEJINYUH.

N3yuenne Mojesnei napoBoil TypOUHBI,
JIBUraTesisi BHYyTPEHHETO CrOpaHusl,
PEAaKTHUBHOI'O JIBUTATEIISI.

OOBsicHeHHE NPUHIUIIOB ACHCTBUS U
yCJIOBUI 0€301aCHOI0 UCIIOIb30BaAHUS
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KonnuecTBo T€NIOTHI

IIpU TeIuIonepeaye.

[TonsiTue 06 agnabaTHOM MpoIecce.
[IepBrIil 3aKOH TEPMOJAMHAMUKH.
[IprMmeHeHue nepBoro 3akoHa
TEPMOJAMHAMUKH K U30TIPOIIECCaAM.
I'paduueckas untepnperarus
paboThI raza.

Bropoii 3akoH TepMOIUHAMUKH.
Heob6paTumocTs nporieccon

B IIPUPO/IC.

TennoBsie MamuHbL. [IpuHIMAIBL
JNEWCTBHS TEIJIOBBIX MAILIHH.
[IpeoGpazoBanus sHEprUn

B TEIJIOBBIX MAllIMHAX.
KoaddunmenT mone3Horo neucTrus
TEIUIOBOUW MAIlIWHBI.

Hukn Kapuo u ero koadduiiuent
IIOJIE3HOTO JECUCTBUS.
DKOJOTUYECKHUE TPOOIEMBI
TEIJIO3HEPTreTUKHU.

TexHnueckue ycTporucTBa U
MPaKTUYECKOE MPUMEHECHHUE:
JBUTaTENb BHYTPEHHETO CrOPaHMUs,
OBITOBOM XOJIOAUIBHUK,
KOHJIULIMOHEP

B IIOBCCTHECBHOM >KM3HU JIBUTATEIS
BHYTPEHHETO CrOpaHusi, OLITOBOTO
XOJIOJUJIbHUKA, KOHIUITMOHEPA.
Omnucanue CBOMCTB TeN U TEIIOBBIX
SIBJICHUHN C UCIIOJIb30BAaHUEM
bu3nYeCcKUX BEIUYNH: JaBJICHUE Ta3a,
TeMneparypa, KOJu4eCTBO TEIIOTHI,
BHYTPEHHSISI SHEpTHsi, paboTa rasa.
Pemrenne pacuéTHbIX 3a7a4 C SIBHO
3aIaHHOM (PUBHUECKON MOJICIIBIO

C UCITOJIL30BAHUEM OCHOBHBIX 3aKOHOB
1 HopMyIT MOJIEKYJIIPHON (DU3UKHU U
TEPMOJIMHAMUKH.

Pemenune xauecTBEHHBIX 3a/1a4

C OMIOpOM HAa U3YUYEHHBIE B pa3jese
«MonekynspHas Gu3nKa u
TEPMOJIMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH M (PU3HUECKHE
SIBJICHUSL.

PaGota B rpynmnax npu aHanmse
JIOTIOJTHUTEIIFHBIX HICTOYHUKOB
uH(pOpMAIH TI0 TeMe

36



3.3

ArperaTHsie
COCTOSIHUS BEILECTBA.
@da30BbIc IEPEXOABI

[TapooOpa3zoBanue U KOHJEHCAIIHS.
Hcnapenue u kuneHue.
AOCOJIIOTHASI 1 OTHOCUTEIIbHAS
BJIA)KHOCTh BO31yXa. HachIeHHbIN
nap. Y iejibHas TeIiora
napooOpa3zoBaHusi. 3aBUCUMOCTh
TeMIEPaTypbl KUTICHUS OT JABJICHUSI.
Teépnoe teno. Kpucrannmueckue u
aMmopdHbIe Tena. AHU30TPOIHUS
CBOMCTB KpUCTAJUIOB. JKuakue
kpuctauibl. COBpeMEHHBIE
Marepuaisl. [lnaBnenue u
KpUCTaJUIM3alus. Y AebHas TEIUIoTa
wiaBnenus. CyOmumanus.
VYpaBHeHuE TEMI0BOro OanaHca.
TexHuuyeckue yCTporucTBa U
NPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUH
MIOJIyYE€HUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCJIE
HaHOMAaTEpHUaJIOB,

Y HAHOTE€XHOJIOT U1

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEIBHOM BJIAXXHOCTH BO3/1yXa.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

N3ydeHue CBOMCTB HACBIILIEHHBIX
MapoB, COCO00B U3MEPEHUS
BJI&XKHOCTH

HaGmronenue kutnenus mpu
MMOHW)KEHHOM JIaBJICHUH, HArPEBAHUS

Y IJIaBJICHUS KPUCTAILNIMYECKOTO
BEILIECTBA.

OObsicHeHNE MPUHIIUIIOB JEHCTBUS U
yCIIOBUI 6€30MacHOr0 UCIIOJIb30BaHUS

B [IOBCETHEBHOM KU3HU THTPOMETPA,
MICUXPOMETPA, KAJOPUMETPA.

N3yyeHune TeXHOJIOTUI MOTYyUYCHUS
COBPEMEHHBIX MATEPHUAJIOB, B TOM YHUCJIE
HaHOMAaTEpPHUaJIOB.

Pemenue pacu€THbIX 3a1a4 C IBHO
3aTAaHHOM (PU3HYECKOIN MOJICIIBIO

C UCITOJIb30BaHUEM YPABHECHUS
TEIJIOBOTo OajaHca.

Peuienne kauyeCcTBEHHBIX 3a]a4

C ONOPOW HAa U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHUE
SABJIEHUS IO TEME.
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Pacno3naBanue GpU3NUECKUX ABICHUN
B YUEOHBIX OIBITAX U OKPYXKarOIIeH
KU3HU: 1eopmanyst TBEPABIX Tell,
HarpeBaHue U OXJIAXKACHUE Tell,
MU3MEHEHUE arperaTHbIX COCTOSHUI
BEIIECTBA U OOBSICHEHHE UX HA OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJISIPHOM
(du3MKH.

Hcnonp3zoBanne nHPOPMALIMOHHBIX
TEXHOJIOTUH JJ1s1 IOUCKA,
CTPYKTYpPUPOBAHUS, HUHTEPIPETALUH U
IpeCTaBlIeHUs] HUHPOpPMALUU TIpU
HOJTOTOBKE COOOLICHUI O IPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOM (pU3UKH U
TEPMOJIMHAMUKH B TEXHUKE

Y TEXHOJIOTUSIX

Hroro mo pazgeny 24
Paznen 4. DiekTpoanHaMHUKA
4.1 | DnekTpocTaTuka 10 DnekTtpuzauus Ten. Jnekrpuueckuil | [IpoBeneHue skcnepuMeHTa: U3MepeHHe

3apsa. [IBa BuIa 3IE€KTPUYECKUX
3apsaaoB. [IpoBonHuKY,
JIUBJICKTPUKH U MTOJTYIPOBOJHUKHU.
3aKOH COXpaHEHHUsI PTEKTPUUECKOTO
3apsa.

BzaumopericTBue 3apsioB. 3aKoH
Kynona. ToueuHblld 37€KTPUYECKUI
3apsaa. DNEKTPUUECKOE TOJIE.

AIEKTPOEMKOCTH KOHJICHCATOPA.
OneHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEPEHUN (DU3NIECKUX
BEJINYMH.

N3ydenne NpuHIUIIOB AEUCTBUSA
AIEKTPOCKOIA, 3JIEKTPOMETPA,
KOHJIEHCATOpa.

N3ydeHne NpuHIUIIOB JIEWCTBHS
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Hanps:x€HHOCTB 3JIEKTPUYECKOTO
nons. [IpuHiun cynepno3uiuu
BJIEKTPUYECKUX ToJIen. JInnuu
HaIPsHKEHHOCTU JJIEKTPUUECKOTO
HOJIA.

PaboTa cui aiexkTpocTaTu4ecKkoro
nossA. [lorennuan. PazHocts
noTeHuuanoB. [IpoBogHuKY 1
JADJICKTPUKU B
3IEKTPOCTATUYECKOM TOJIE.
JusnexTpuyeckas IpOHULIAEMOCTb.
OnektpoémkocTh. Konnencarop.
DIEKTPOEMKOCTD MIJIOCKOTO
KOHJIEHCAaTOpa. DHEPrus
3apsKEHHOI'0 KOHJIEHCATopa.
TexHuyeckue yCTporucTBa U
IIPAKTUYECKOE TPUMEHEHHUE:
AIIEKTPOCKOIL, IIIEKTPOMETD,
AIEKTPOCTATHYECKAS 3aILNTA,
3a3eMJIEHHUE IEKTPONpUOOpOB,
KOHJIEHCATOP, KOIMMMPOBAJIbHBIN
arrmapar, CTpyWHBIN IPUHTED

U YCJI0BHI 0€30MacHOr0 NPUMEHEHUS
B [IPAKTUYECKOM JKU3HU,
KOMMPOBAJILHOTO anmnapara, CTpyHHOro
MIPUHTEPA.

Paccmotpenue puznueckux OCHOBaHUM
ANEKTPOCTATUYECKOMN 3alUTHI U
3a3eMJICHHUSI JIEKTPOIPUOOPOB.
Pemenue pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PUBHUECKON MOJICIIBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMYIT SJIEKTPOCTATUKH.

PelieHne kaueCTBEHHBIX 3a]1a4

C OIOPO Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3ndecKue
SBJICHUS JIEKTPOCTATUKH.
Pacno3naBanue pu3HUeCKUX SIBJICHUN
B y4€OHBIX OMBITAX M OKpYXKarouiei
KU3HU: DIIEKTPU3ALUS TET,
B3aMMO/ICHCTBHE 3aps/IOB U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMYII
AIEKTPOCTATUKH.

Onucanvie N3y4eHHbIX CBOICTB
BEILIECTBA U AJICKTPUUYECKUX SIBIICHUHN

C UCIOJIb30BaHHEM (PU3UUECKUX
BEJINYMH: 3JIEKTPUYECKUH 3apsi,
HaNpsHKEHHOCTD JIEKTPUYECKOTO MOJIS,
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MOTEHIMAJ, PA3HOCTh TOTEHIUAJIOB,
DJIEKTPOEMKOCT.

AnHanu3 GpU3NYEeCKUX MPOLECCOB U
SBJICHUU C UCIIOJIb30BAHUEM
(bU3HYECKUX 3aKOHOB: 3aKOHA
COXpaHEHHUsI DJIEKTPUUYECKOTO 3apsa,
3akoHa Kynona.

PaGora B rpymnmnax npu aHanuze
JOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(pOpMAIMK U TOATOTOBKE COOOIIEHUM
O MPOSIBJIEHNHU 3aKOHOB AJIEKTPOCTATUKH
B OKPY>KaIOILIEH )KU3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

IlocTosTHHEBII

C-)JIGKTpI/I‘IGCKI/Iﬁ TOK.

Toku B pa3mu4HbIX
cpenax

12

DIIEKTPUUYECKUM TOK. Y CIIOBUS
CYILIECTBOBAHHUS DJIEKTPHUUYECKOTO
tToka. Uctounuku Toka. Cuia Toka.
[TocTOsIHHBIN TOK.

Hanpsxenue.

3akoH OMa 1 y4acTKa LETH.
DIEKTPUUECKOE COMPOTUBIICHHUE.
VY 1es1bHOE COPOTUBIICHUE
BeulecTsa. [locienoBarensHoe,
napajuielbHOe, CMEIIaHHOE
COEJIMHEHUE MMPOBOIHUKOB.
PaGoTa snexTpudeckoro Toka.
3akoH J[xoyns—JIenna. MomHocTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHne SKCIEPUMEHTA: U3YUEHUE
CMEILIAHHOTO COEIMHEHUS] PE3UCTOPOB;
n3mepenue JJ]C ucTouHrka Toka v ero
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0/ICHUE JICKTPOJIU3A.

OneHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEPEHUN (DU3NIECKUX
BEJINYUH.

OObsicHEHNE PUHIIUATIOB ACHCTBUS U
yCJIOBUI 0€30MaCHOr0 MPUMEHEHHUSI
aMIiepMeTpa, BOJIbTMETpA, peocTara,
HMCTOYHUKOB TOKa,
AJIEKTPOHATrPEeBaTENbHBIX U
AJIIEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DIIEKTPOABWKYIIAS CUIIA U
BHYTPEHHEE CONIPOTUBIIEHUE
MCTOYHHMKA TOKA. 3akoH Oma

JUISL TIOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3aMbIKaHHE.

DneKkTpoHHAs TPOBOAUMOCTD
TBEPABIX METAJUIOB. 3aBUCUMOCTh
COMPOTHUBJICHUS METAILIIOB

OT TEMIIEPATYPHI.
CBepX1poBOUMOCTb.
DNEeKTpUYECKU TOK B BaKyyMe.
CBolicTBa EKTPOHHBIX MTYYKOB.
[onympoBoguuku. CoOCTBEHHAs U
pyUMecHasi IPOBOAMMOCTD
MoJynpoBOAHUKOB. CBOMCTBA
p—N-niepexoaa.
[TonympoBOIHUKOBBIE TPUOOPHI.
DNEeKTpUYECKUd TOK B PaCTBOpax U
pacruiaBax 3J1€KTPOJIUTOB.

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

DIIEKTPOIIH3.
DJIEKTPUUYECKHUM TOK B raszax.
CamMocTosATeNbHBIN U
HECAMOCTOSITEIIbHBIN pa3psl.
Mouaus. [1na3zma.
TexHnueckne ycTpoucTBa U

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

(b oTOpPE3UCTOPOB, MOITYIPOBOIHUKOBBIX
JIAOJIOB, TaJIbBAHUKHU.

Pemenue pacu€THbIX 3a1a4 C ABHO
3aIaHHOM (PUBHUECKOIN MOJIEIIbIO

C HCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IlocTossHHBIN
DIIEKTPUYECKUHN TOK).

Pacno3naBanue pu3M4eCcKuxX sSBICHUN
B YUCOHBIX OTBITaX U OKPYKaroIen
KU3HU: AJIEKTPUYECKasi IPOBOJUMOCT,
TEIUIOBOE, CBETOBOE, XMMUUYECKOE,
MAarHUTHOE JEHUCTBUS TOKA.

AHanu3 ANEKTPUYECKHUX SABICHUN U
IIPOLIECCOB B LEISIX MOCTOSIHHOIO TOKA
C MCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
OMa, 3aKOHOMEpPHOCTH
IIOCJIEIOBATEIBHOTO U NIAPaJUIEIbHOIO
COEMHEHUS POBOJIHUKOB, 3aKOH
Jxoynsa-JIenna.

Ornucannie N3y4eHHbIX CBOICTB
BEILIECTB U JIEKTPUYECKUX SIBIICHUMI

C UCIOJIb30BaHHEM (PU3NUYECKUX
BEJIMYMH: AJIEKTPUUECKUH 3apsif, CUja
TOKQ, JIEKTPUYECKOE HANIPSI)KEHUE,
AIEKTPUYECKOE COMPOTUBIICHHUE,
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IPAKTUYECKOE MPUMEHEHHUE:
aMIIepMETp, BOJIbTMETP, PEOCTar,
UCTOYHUKH TOKa,
3JIEKTpOHArpeBaTesibHble MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKyyMHBII 1O/, TEPMUCTOPHI U
dboTOpE3UCTOPHI,
NOJIYIPOBOAHUKOBBIN U0/,
rajJibBaHUKa

pa3zHocTh noteHnuanos, IJC, padbora
TOKa, MOIITHOCTh TOKA.

Hcnons3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHUM JIJIsI TIOUCKA,
CTPYKTYPUPOBAHUS, HHTEPIIPETALINU U
npeacTaBieHus HHGOPMAIUU TpU
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHN
3aKOHOB IIOCTOSSHHOT'O TOKa B TEXHHUKE U
TEXHOJIOTHUAX

Uroro no pazaeny 22
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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11 KJIACC

Haumenosanue
No KomuuecTtBoO OCHOBHBIE BUIBI JEATEILHOCTH
pa3ziesioB U TeM [IporpamMmmHoOe conepkaHue
n/m 4acoB oOy4arommxcs
y4eOHOr 0 rpeaMera
Pa3nen 1. DnexkTpoamnammnka
1.1 | MaraurHoOE 1T10JI€E. 11 ITocTossHHBIE MATHUTEIL. [IpoBeneHne HKCIEPUMEHTA: U3yUCHHE

DJIeKTpOMarHuTHas
WHITYKITUS

BzaunmojeiicTBrE TOCTOSTHHBIX
MarHuToB. MaraHuTHoe 1oJie.
BexTop MarauTHOM MHAYKLHH.
[TpunIUNI cynepno3ulu
MarHUTHBIX IoaeH. JInauu
MarHuTHOW MHAyKunu. Kaptuna
JIMHUW MarHUTHOW MHIYKIIUU TOJISI
MMOCTOSIHHBIX MAarHUTOB.
MarsurtHoe 110J1€ MPOBOHUKA

¢ TokoM. KapTrHa TMHUNA UHIYKIHA
MarsuTHOI'O MOJISl JUTMHHOTO
MPSAMOT0 TPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TPOBOJIHUKA, KATYIIKH
¢ TokoMm. OnbIT OpcTeaa.
BzaumonernicTBre NPOBOTHUKOB

C TOKOM.

Cuna Amnepa, €€ MoaysIb U
HampaBJICHUE.

Cuna JlopeHnia, e€ Moayib u
HarnpasieHue. J[BuxeHue
3apsHKEHHOM YaCTHIIbI

MarHUTHOTO MOJISl KATYIIKH C TOKOM;
UCCIIeIOBAaHUE JEHCTBUS TTOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
WCCIIEJIOBAHUE SIBJICHUS
AIIEKTPOMArHUTHON MHIYKITUH.

OrneHka aOCOIOTHBIX U OTHOCUTEBHBIX
MOTPENIHOCTEN U3MEepEeHUN PU3NIECKUX
BEJINYUH.

OObsicHeHNE MPUHIIUIIOB ACHCTBUS U
yCIIOBU 6€30M1aCHOTO MPUMEHEHUS
MOCTOSIHHBIX MarHUTOB,
AIEKTPOMArHUTOB, JIEKTPOJIBUTATES,
YCKOPUTENEH IE€MEHTAPHBIX YaCTHII,
VHYKIMOHHOW NEYH.

Pemenne pacu€THbIx 3a1a4

Ha IPUMEHEHHE (POPMYII TEMBI
«MarauTHoe noje. DIeKTpOMarHuTHast
WHTYKIIHS.

PelreHne ka4yeCTBEHHBIX 337124

C ONOPOW HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
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B OJJTHOPOJIHOM MarHUTHOM MOJIE.
Pabora cunsl Jlopenna.

SIBiIeHUE 3IIEKTPOMArHUTHOM
nHayKuuu. [loTok BekTopa
MarHUTHON MHIYKIHWH.
DIIEKTPOABUKYIIAS CUJIA UHIYKIIUU.
3aKOH 3JIEKTPOMArHUTHOM
unaykuuu dapanes.

Buxpesoe anekTpuyeckoe moie.
DIIEKTPOABIIKYIAS CUJIa UHAYKIIMU
B MPOBOJIHUKE, ABUKYIIEMCS
MOCTYIATEJIbHO B OJJHOPOJHOM
MarHUTHOM IIOJI€.

[IpaBuio Jlenua.

NuaykTtuBHOCTS. fABIICHUE
CaMOMHIYKIHH. DIEKTPOABIKYIIAS
CUJIa CAMOUHIYKIIHH.

DHeprus MarHUTHOTO MOJIS KaTyIIKH
C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.
TexHnueckue ycTporucTBa U
IIPAKTUYECKOE IPUMEHECHUE:
IIOCTOSIHHBIE MAarHUTBHI,
DIEKTPOMATrHUTHI,
AIEKTPOJABUTATEND, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHILL,
WHJIYKIIMOHHAS I€Yb

ABJIEHUS TEMBI «MarHuTHOE MOJe.
DIIEKTpOMAarHuTHasE UHAYKIUS.
OnpeneneHue HaNpaBICHUsI BEKTOPa
MHYKIIMA MAarHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, CWJIBI AMIiepa
u cuibl JlopeHia.

Pacno3naBanue pu3nUecKux siBJICHUN
B YYEOHBIX ONBITAX U OKPYKAIOIIEH
KU3HU: B3aUMOJICHCTBHE MarHuTOB,
AJEKTPOMAarHUTHAsI MHIYKIHUS,
JICUCTBUE MAarHUTHOTO TIOJISl HA
MPOBOJHUK C TOKOM U JBHXKYIIMICS
3apsi.

AHanu3 3JIeKTPOMArHUTHBIX SIBJIICHHI
C UCITIOJIb30BAaHHEM 3aKOHA
AIEKTPOMArHUTHON MHIAYKIIHUH.
Ornucannie U3y4eHHbIX CBOMCTB
BEILIECTB U 3JIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BAHHEM
bu3HYeCKNX BETUYNH: UHIYKITUSI
MAarHUTHOTO IOJIs, cuiia AMrepa, cujia
Jlopenua, ”HAYKTUBHOCTbD KaTYLIKH,
SHEPrus JIEKTPUUECKOTO U MATHUTHOTO
noJjeu

Hroro no pazneny

11
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Pa3gea 2. Kosie0anusa u BOJIHBI

2.1

Mexannueckue u
3JIEKTPOMATHUTHBIE
KoJIcOaHus

KonebarenbHas cucrema.
CB00OOTHBIE MEXaHUUYECKUE
kosneOanus. ["apmMoHnyeckue
kosnebOanus. [lepuon, yactora,
aMIuuTya u (pasa KoaeOaHuH.
[Ipy>XMHHBIN MasITHUK.
MareMaTh4eCcKuil MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosneOanuii. [IpeBparenue sHeprun
IPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenpHbIit KOHTYD.
CB0OOIHBIE 2TIEKTPOMArHUTHbBIE
KoJIe0aHUsI B UI€ATbHOM
Kosie0aTeTbHOM KOHTYpE. AHAJIOTHUs
MEXKy MEXaHUYECKUMHU U

QJICKTPOMAaroHuTHBIMHU KoJeOaHHUSIMU.

®opmyna TomcoHa. 3aKoH
COXpaHEHHUS YHEPTHUH B UAECATHHOM
Kos1e0aTeTbHOM KOHTYpE.
[IpencraBieHue 0 3aTyXaromMux
KosieOaHusX. BeiHyKIeHHBIC
MEXaHUYECKHUE KOoeOaHusl.
Pe3onanc. BeiHyX1eHHBIE
AIIEKTPOMAarHUTHBIE KOJIEOAHMUSI.
[TepemeHHBIN TOK.

CuHycouanbHbIN NEPEMEHHBIN TOK.

HccenenoBanue napaMeTpoB
K0J1e0aTeabHOM CUCTEMBI — IEPHO/IA,
YaCTOThI, aMIUTUTY/IbI U (ha3bl
Kose0aHuil (Mpy>KUHHBIN W/WIH
MaTeMaTUYECKUM MasSTHHK).
HaGnroneHue 3aTyxaromux KojaeOaHu.
HccnenoBanue CBONCTB BBIHYKIEHHBIX
KOJIeOaHUH.

Habmronenne pezonanca.

[IpoBenenue s3KCEpUMEHTA:
UCCIIeI0BaHNe 3aBUCUMOCTHU TIepuoa
MaJibIX KoJieOaHuM Tpy3a Ha HUTHU

OT JUTMHBI HUTH ¥ MacChl IPy3a;
UCCJIeIOBaHNE IEPEMEHHOTO TOKa

B IIENTU U3 TTOCJIEIOBATEIHHO
COEIMHEHHBIX KOHICHCATOPa, KaTYIIKU
U pe3UCTOpa.

OueHka aOCOJIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHHUI (HU3NIECKUX
BEJINYUH.

OObsicHEHNE PUHIIATIOB ACHCTBUS U
yCJIOBHUI 0€30MaCHOr0 MPUMEHEHHUSI
AIIEKTPUYECKOT0 3BOHKA, TeHEpaTopa
MIEPEMEHHOI0 TOKA, JIMHUHN
AJIEKTpoInepeIay.

Pelienne pacu€THbIX 3a71a4 C SIBHO
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MoIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYTHOE U AEHCTBYIOIIEE

SHAYCHHUC CUJIbI TOKA W HAITPSAKCHUA.

Tpancdopmatop. IIponsBoacTso,
nepenaya u norpedaeHue
3JIEKTPUYECKOU SHEPTUH.
DKOJIOTUYECKHUE PUCKHU

IIpH IMIPOU3BOACTBC IJICKTPOIHCPIUH.

Kynbrypa ncnonb3zoBanus
3JIEKTPOIHEPTUH B [IOBCETHEBHOU
KU3HU.

TexHuueckue yCTporucTBa U
IIPAKTUYECKOE IPUMEHEHHUE:
JJIEKTPUYECKUHN 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JIMHUU
JIEKTpoIepenay

3aIaHHON (PU3HUECKON MOJIEIIbIO

C UCTMIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMYyII, ONTKUCHIBAIOIIUX
MEXaHHYECKHUE U DJICKTPOMArHUTHBIE
KoJeOaHMUs.

Onucanue MEXaHMYECKUX U
AJICKTPOMArHUTHBIX KOJICOAHHMA

C UCIIOJTh30BaHUEM (DH3UICCKUX
BCJIMYHH: TICPUOJ M YaCTOTa
Kosie0aHuii, aMIIuTyaa u asza
KOJIeOaHWH, 3apsi/] M CHJIa TOKa

B TAPMOHHYECKHUX DJICKTPOMArHUTHBIX
KoJIe0aHUSX.

Pemienue xauecTBEHHBIX 33124

C OMOPOM HA U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTHCHIBAIOIIINE
MEXaHHUYECKHUE U DJIEKTPOMATrHUTHbHIE
KosieOaHus.

Pabota B rpynmnax npu miaHApOBaHUH,
MIPOBEJICHUU U UHTEPIPETAIIUN
PE3yNIbTaTOB OMBITOB, U AHAJIH3E
JOTIOJTHUTENIbHBIX UCTOYHHKOB
uH(popMaluu Mo Teme

2.2

Mexaanueckue u
3JIEKTPOMATrHUTHBIC
BOJTHBI

MexaHnuyecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CxopocCTh pacnpoCTpaHEeHUs U
niuHa BosiHbL. [lonepeunsie u

N3yuenne oOpazoBaHus 1
pacrpoCTpaHEHUS TOTIEPEUHBIX U
MPOJIOJIBHBIX BOJIH.

HaGntonenue otpaxxeHust
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IPOJOJIbHBIE BOJIHBI.
WNurtepdpepenuus u nudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3Byka. Beicota ToHa. TemOp 3ByKa.
DJIEKTPOMarHUTHHIE BOJTHBI.

VYci10BUs U3ITy4YEeHUA
3JEKTPOMArHUTHBIX BOJIH. B3anmHas

OpUeHTaIusl BEKTOpoB E, B,

V B JIEKTPOMAarHUTHOW BOJIHE.
CBolicTBa JIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHUE, MPEIOMIICHUE,
noJisipu3anusi, audpaxius,
unteppepennms. CKopocTh
BJIEKTPOMATrHUTHBIX BOJIH.

[ITkana 31€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3MeKTPOMarHU THBIX
BOJTH B TEXHUKE U OBITY.
[TpuHUIMIBI PATMOCBSI3U U
TeneBuAeHus. Pangnonokanus.
DIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KAIOIIEU CPEIBI.
TexHnueckne ycTpoucTBa U
MIPAKTUYECKOE TPUMEHEHNUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
YJIBTPa3BYKOBasl AUArHOCTHKA

B TEXHHUKE U MEAULIMHE, paaap,

U TIPEJIOMJICHUSI, THTEpPEPEHIIUU U
Tudpakuy MEXaHUYECKUX BOJIH.

Habmtonenue cBsi3u TpOMKOCTH 3BYyKa U

BBICOTHI TOHA C aMIUIUTY0N 1
4acTOTOM KOJieOaHU, 3ByKOBOTO
pe3oHaHca.

HccnenoBanue CBOWCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MIPEJIOMIICHHE, TIOJIApU3aIus,
nudpakuys, uHTephepeHITus.
N3yueHue ycaoBU U3TydeHUs
AIIEKTPOMArHUTHBIX BOJTH, B3AMMHOM
OpHeHTalnu BeKTOpoB E, B,

U B 9JIEKTPOMArHUTHOM BOJIHE.
N3yyenune npuMeHeHUs
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEeHNE PUHIIUIIOB ACHCTBUS U
yCIIOBUN 0€30MacHOTO IPUMEHEHUS
MY3bIKJIbHBIX UHCTPYMEHTOB,
VIIBTPA3BYKOBOM AUArHOCTHKHU

B TEXHUKE U MEIUIIMHE, pajapa,
paguoOnpUEMHHUKA, TEIEBU30DA,
aHTeHHBI, Tenedona, CBU-neun.
Pelrenne pacu€THBIX U KaY€CTBEHHBIX
3a/1a4 ¢ ONOPOM Ha U3YUEHHBIE 3aKOHbI
Y 3aKOHOMEPHOCTH, OMUCHIBAIOIINE
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PaIMONIPUEMHHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neun

pacpoCTpaHEHUE MEXAHUYECKUX U
AJEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHUH JIJIsI TTIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUN U
npejacTaBieHus HHGOpMaIUu

MIPU MOJITOTOBKE COOOIICHUM

00 UCIIOIB30BaHUU JIEKTPOMATHUTHBIX
BOJIH B TEXHUKE.

VYuyactue B JUCKyCCUn

00 PJIEKTPOMArHUTHOM 3arpsi3HCHUH
OKpY’Karoulen Cpeapl.

PaGora B rpynmnax npu rjiaHupOBaHUH,
IIPOBEJICHUY U UHTEPIIPETALIUU
pPE3yJIbTATOB OIBITOB U aHAJIN3€E
JIOITOJTHUTEIIBHBIX HCTOYHUKOB
nH(popMaIKK Mo TeMe

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpsiMosIMHENHOE pacIpOCTPAHEHUE
CBETa B OJHOPOAHOM cpexe. Jlyu
cBeTa. TouyeuHblil HCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxxeHus certa. [loctpoenue
N300paKeHUH B TJIOCKOM 3€pKaje.
[Ipenomnenue cBeTa. 3aKOHBI
MpeoMJIeHUs cBeTa. AOCOTIOTHBIN
nokaszareins npesnomiienusd. [lonnoe

N3yueHune siBIEHUS MOTHOTO
BHYTPEHHET0 OTPAKEHUS, €TO
IIPUMEHEHHUS B CBETOBOJIE.

N3ydenue moaenern MUKpOCKOIIa,
TEJIECKOTIA.

[Tonydenue cnekTpa ¢ TOMOUIBIO
PU3MBI ¥ TU(PPAKITNOHHON PEIIETKH.
N3mepenne nokasaress npesioMICHUS
CTEKJIA.

HccnenoBanue CBOMCTB N300pakeHU M
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BHYTpPEHHEE OTpakKeHUE.
[IpenenbHbIN yrosa noJHOoro
BHYTPEHHET0 OTPaKCHUSI.
Hucnepcus cBeta. ClioXHBIN cOCTaB
oenoro cBeta. Lger.

Cobuparorire 1 pacceuBarolue
nvH3bl. ToHKas nuH3a. POKYyCHOE
pacCTOsSIHUE U ONITUYECKas CHJIa
TOHKOU JINH3BI. [locTpoeHue
U300paKeHU B COOMPAIOIIUX U
pacceuBaromux guH3zax. opmyna
TOHKOM JIMH3BL. Y BEJIMUYCHHUE,
JaBaeMO€ JIMH30M.

[Ipenensl npUMEHUMOCTH
r€OMETPUUECKOUN ONTUKHU.

Bonnosas ontuka. MaTepdepenius
cBeta. KorepeHTHbIE HCTOYHUKM.
VYcnoBust HaOMIOAECHUST MAKCUMYMOB
Y1 MUHHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTHHE

OT IBYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus cBera. udpakimonHas
peméTka. Y cioBue HaOMI0ACHUS
[JIAaBHBIX MAKCUMYMOB IPHU NaJ€HUU
MOHOXPOMAaTHUYECKOTO CBETa

Ha AU(PAKIIMOHHYIO PEIIETKY.

B JIMH3aX.

OOBsicCHeHNE MPUHIUIIOB ACHCTBUS U
yCIIOBUI 0€30MacCHOTr0 NPUMEHEHUS
OYKOB, JyIibl, (hoTOAIIapaTa,
MPOEKIIMOHHOIO anmnapara,
MHKPOCKOIIA, TeJIECKOIa, BOTOKOHHOMN
OITUKH, TUPPAKIIMOHHON PEIIETKH,
MOJISIPOUIA.

Penienue pacu€THbIX 3a7a4 C SIBHO
3aIaHHOM (PU3HUECKOIN MOJICIIbIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJI TeOMETPUIECKON OTITUKH.
[TocTpoenue u onucanme U300paxeHus,
CO3J1aBAEMOr0 IIJIOCKUM 3€PKaJIoM,
TOHKOM JIMH30M.

PaccmoTtpenue nipenenon
MIPUMEHUMOCTH F'€OMETPUUECKOMN
ONTHKHU.

PacriozHaBanme pu3nYeCKux SIBICHUMA
B OIBITaX U OKPYKAIOLIEH )KU3HU:
MPSIMOJIMHENHOE PacpOCTPAHEHHE
CBETA, OTPAKECHUE, NIPEIIOMIICHHUE,
uHTepPepeHnus, tudpakius u
MOJISIpU3alnsl CBETA, TUCIIEPCUSI CBETA.
N3ydenue ycinoBuit HAOIIOEHUS
MAaKCUMyMOB U MUHAUMYMOB

B MHTEP(EPEHIIMOHHOW KapTUHE
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[Momapusanus csera.

TexHuYecKue yCTporucTBa U
IIPAKTUYECKOE IPUMEHECHUE:

OUKH, JTyna, oroanmnapar,
MIPOEKUMOHHBIN ammapar,
MHUKPOCKOII, T€JIECKOII, BOJIOKOHHAs
ONTHKA, TU(PPaKIIMOHHAS pEHIETKA,
HOJISIPOU

OT ABYX CHH(A3HBIX KOTEPECHTHBIX
MCTOYHHUKOB.

VcioBre HaOIIOACHUS TIIaBHBIX
MaKCHMYMOB TIPH TIaICHAH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPaKIIMOHHYIO PEIIETKY.
AHaIn3 ONTUYECKNX SIBICHUN

C MCIOJIL30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI TTPEIIOMJICHUS CBETA.
OmnucaHue ONTUYECKUX SABJIEHUI

C MCIIOJIb30BaHUEM (DH3UICCKUX
BEJIMYMH: POKYCHOE pacCTOSTHHEC U
ONTHUYECKAsl CHJIA JTUH3EI

Hroro no pazneny
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Pasjnen 3. OcHOBBI clielIMAJIBHOM Teopuu oTHOCcUTeabLHOCTH (Tajee — CTO)

3.1

OCHOBEBI CIIEIIMAIIEHON
TEOpUH
OTHOCHUTEIBbHOCTH

4

['panu1bl MPpUMEHUMOCTH
KJIACCHYECKON MEXaHUKH.
[locTynaTel crienuaibHOW TEOPUH
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJIyJII CKOPOCTH CBETA B BAKyyMe,
MPUHIAT OTHOCUTEIIbHOCTH
OWHIITENHA.

OTHOCHUTEIBLHOCTh
OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHM U COKPAIICHUE JJINHBI.

Penrenne kaueCTBEHHBIX 3a1a4

C OTIOPO Ha U3YYEHHBIC MOCTYJIAThI
CTO.

Hcnons3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHUH JJIs1 TIOMCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU U
npeACTaBIeHUS HHPOPMAIUH TTPH
MOATOTOBKE COOOIIEHUH O TpaHMIIaX
MPUMEHUMOCTH KJIACCUYECKOM
MexaHuku 1 ocHoBax CTO
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OHeprus U UMITYJIbC
PENSTUBUCTCKON YaCTULIBI.
CBs13b Macchl € SHEPTUEN U
UMITYJIbCOM PEISTUBUCTCKON
YaCTHILIbl. DHEPIHs TTOKOS

Hroro no pazgeny

Pasznen 4. KBanToBas pusuka

4.1

OneMeHThI KBAaHTOBOM
OIITUKH

®otonsl. opmyia [Imanka cBsa3u
sHepruu (OTOHA C €ro YaCTOTOM.
DHeprus u UMNyJbc GoToHA.
OTKpBITHE U UCCIIEIOBAHUE
dboTodrddexra. OMbBITHI

A.T'. CroneroBa. 3aKOHBI
dboTorddexra. YpaBHeHUe
DiHmTeHa 1a Gororddekra.

«Kpacnas rpanuna» pororddekra.

JaBnenue ceera. ONBITHI

I1.H. JIeOenena.

XUMHYECKOE ICUCTBUE CBETA.
TexHnueckue ycTporucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
dboTo37eMeHT, POTOIATUHK,
colHe4YHas 0arapesi, CBEeTOIUO/T

Ha6monenue gpororddexra

Ha YCTAaHOBKE C IIMHKOBOM TIACTHHOM.
HccnenoBaHue 3aKOHOB BHEIIIHETO
dbotorddexra.

OObsicHEeHNE OCHOBHBIX IMIPUHITUTIOB
JEWCTBUS TEXHUYECKUX YCTPOWCTB,
TaKUX Kak: poTorneMent, poTonaTuuK,
coJiHeYHas 6arapesi, CReTOANO; U
yCIIOBUM WX 0€30MaCHOT0 MPUMEHEHUS
B MPAKTUYECKOU KU3HU.

Penrenne pacu€THbIX 3a7a4 C SIBHO
3aTAaHHOM (PU3HYECKON MOJICIIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJT KBAaHTOBOM ONTHKH.
PelreHne ka4yeCTBEHHBIX 337124

C ONOPOW Ha U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBON ONTHUKH.
Pacno3naBanue pu3NUeCKUX SIBICHUN
B Y4€OHBIX OTbITAX:
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(boTorneKTpruuecKuil 3P PeKT, CBETOBOE
JIaBJICHUE.

Omnucanne N3y4eHHBIX KBAHTOBBIX
SBJICHUU U TIPOLIECCOB

C UCTOJIb30BaHUEM (PU3NYECKHUX
BEJIMYMH: CKOPOCTh 3JEKTPOMATrHUTHBIX
BOJIH, JIYIMHA BOJIHBI M YacTOTa CBETA,
AHEPrusi U UMIYJbC (POTOHA

4.2

Ctpoenue aToma

Monens atoma TomcoHa. OnbBITE
Pezepdopaa no paccesauto
a-dactull. [ImanetapHas Mmoaenb
aroma. [loctynater bopa.
Wznydenue u noriomieHne GoToHOB
IIPU NIEPEXOJIE aTOMA C OAHOTO
YPOBHS SHEPTUU Ha Apyroul. Buabl
crekTpoB. CIEKTp ypOBHEN SHEPTUH
aToma BOAOpoAa.

BommoBeie cBoiicTBa yacTtuil. BoiHEBI
ne bpoiuts. KopryckynsipHo-
BOJIHOBOU TyJTU3M.

CHOHTaHHOE U BBIHYXJAEHHOE
W3JIyYCHHE.

TexHrnueckue ycTpoucTBa U
MIPAKTUYECKOE TPUMEHEHUE:
CIIEKTpaJIbHbIA aHAJIN3
(CIeKTPOCKOIT), 1a3ep, KBAHTOBBIM
KOMIIBIOTED

Nzyuenne monenu onbita Pesepdopaa.
[IpoBeneHue FKCIIEpUMEHTA

10 HAOJIIOJICHUIO JIMHEHYATOTO CIIEKTpA.
OneHka aOCOIIOTHBIX U OTHOCUTENbHBIX
MOTPENIHOCTEN U3MEPEHHU I (HU3NIECKUX
BEJINYUH.

N3yuenune monenu aroma: TomcoHa,
IJIaHETAPHOM MOJIENIM aTOMa, MOJENH
aroma bopa.

N3yueHue criekTpa ypoBHEN SHEPTUU
aToma Bogiopoaa. OObICHEHHE
MIPUHIATIOB JICMCTBUS U YCIOBUH
0e30MacHOro NPUMEHEHUS
CIIEKTPOCKOIIA, JIa3epa, KBAaHTOBOT'O
KOMIIBIOTEPA.

PelieHne ka4yeCTBEHHBIX 3a71a4

C ONOPOW HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (U3UUYECKHE
aByieHus 1o Teme «CTpoeHUEe aTomMa.
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Pacnio3naBanue pu3nuecKux sIBICHUN
B YUEOHBIX OMBITaX: BOBHUKHOBEHUE
JIMHENYATOTO CIEKTPA U3TyUYEHHUS.
AHaJu3 KBAaHTOBBIX NPOILIECCOB U
SIBJICHUH C UCHOJIb30BaHUEM
nocryJsiatoB bopa

4.3

ATOMHOE SI7IpO

DKCHEPUMEHTHI, I0KAa3bIBAFOIINC
CIIOKHOCTh CTPOCHHUS SpA.
OTKpBITHE PaIMOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OTIPEJICJICHUIO COCTaBa
PaAMOAKTHUBHOTO U3TyYEHUS.
CgoiicTBa anba-, 6era-,
ramMma-u3iayuyeHus. Brnusinue
PaANMOAaKTUBHOCTH Ha JKUBbBIE
OpraHU3MBbI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxinonnas moznens siapa
['eitzenOepra-lBaHeHKoO.

3apsn sapa. MaccoBoe 4ucIIo sapa.

N3oTomnsl.
Anbda-pacnan. DIeKTPOHHBINA U

MO3UTPOHHBIN OeTa-pacnana. ['amma-
u3IIydeHue. 3aKOH PauOaKTHBHOTO

pacnaja.
DHeprusi CBSI3U HYKJIOHOB B SIJIpE.
SlnepHble CHIIBI.

N3ydeHue 3KCepuMeHTOB,
JIOKA3bIBAIOIINX CIIOXKHOCTH CTPOCHUS
aTOMHOTO S7Ipa.

HccnenoBanne TpEKOB 4acTHI]

(110 TOTOBBIM (poTOrpadusim).
N3yueHune a1epHbIX CHII, IIEPHBIX
peakiuii CUHTEe3a U pacnajia,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHne HyKJIOHHOW MOJEIH sapa
['eitzenbepra-lBaneHKO.

OObsicHEeHHE YCTPOWCTBA U
MIPUMEHEHUS JO3UMETPA, KaMEPHI
Bunbcona, saepHoOro peakropa,
aTOMHOW OOMOBI.

Pemenue 3anau ¢ onopou

HAa MOJIyYEHHbIC 3HAHUS, B T.4. O 3apsle
Y MacCOBOM YHCJIE SIpa.
Pacno3naBanue pu3anyeckux sIBICHUN
B YYEOHBIX OMBITAX U B OKPYXKaroIIei
JKA3HU: €CTECTBEHHAsI U HCKYCCTBEHHAs
PaguOaKTUBHOCTD.
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JHedexT maccol siapa.

Snepneie peakuuu. [lenenue u
CUHTE3 SIAEP.

SnepHbiii peakrop. TepmosaepHbIn
cuntes. [Ipo6iaemMbl 1 MepCHEeKTUBBI
SIZIEPHOM PHEPrETUKHU.
DKOJOTMYECKHUE ACTIEKTHI SIICPHOM
SHEPreTUKHU.

DJieMeHTapHbIe YacTULbl. OTKpBITHE
MO3UTPOHA.

Mertoabl HAOMIOAEHUS U
pPETUCTPALIU DJIEMEHTAPHBIX
YaCTHLL.

@dyH/1aMEHTaJIbHbIE
B3auMoaecTBUI. EqMHCTBO
bu3UYeCKON KapTHHBI MHPA.
TexHuuyeckue yCTporucTBa U
NPaKTUYECKOE TPUMEHEHHE:
JI0O3UMETp, Kamepa BuiibcoHa,
SIEPHBIN peakTop, arToMHasi bomba

Ornucanye KBaHTOBBIX SIBJICHUU U
IIPOLIECCOB C UCIIOIb30BAHUEM
(bU3UYECKUX BEJIUUUH: TIEPUO/T
MoJIypacrajia, SHEPTrus CBS3U AaTOMHBIX
anep, AeexT Macchl sapa.

AHau3 IpoIeCCOB U SIBICHUI

C UCIIOJIb30BAHUEM 3aKOHOB U
MIOCTYJIATOB: 3aKOH COXPAHEHMUS
AIEKTPUYECKOTO 3apsi/ia, 3aKOH
COXpaHEHHUsI MacCOBOI'0 YHUCIIa,
noctyJsatsl bopa, 3aKoH
paauoaKkTUBHOTO pacnaja.

VYyacTue B paboTe Kpyrioro croja
«DyH1aMEHTaIbHBIE B3aUMO/IECHCTBUSI.
EnuncTBO (hrznueckoif KapTUHBI
MHUpPay.

Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTUH I IIOKCKA,
CTPYKTYpUPOBaHMUSI, UHTEPIPETALIUU U
npecTaBieHus nHpopmMaIuu npu
MOATOTOBKE COOOUIEHUI O MPUMEHEHUN
3aKOHOB KBAaHTOBOUW (PM3UKHU B TEXHHUKE
Y TEXHOJIOTUSIX, IKOJIOTUUECKUX
acreKTax siJIepHON YHEPTreTUKU

Hroro no pazneny

15
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Pa3nen 5. Ji1eMeHTBI ACTPOHOMHUM M ACTPOPU3NKH

5.1

DIeMEHTBI
ACTPOHOMHH U
acTpou3uKu

7

DraIbl pa3BUTHS ACTPOHOMUH.
[IpukiiagHO€ 1 MUPOBO33PEHUYECKOE
3HAYE€HHE aCTPOHOMHUH.

Bupg 3Bé3qnoro neba. Co3se3gusi,
SIPKUE 3BE3/IbI, IUTAHETHI, UX
BUIMMOE JBHKEHHE.

ConHeyHas cucTeMa.

Connue. ConHeuHass aKTUBHOCTb.

Uctounuk sneprun ConHIa v 3BE3I.

3BE311bI, UX OCHOBHBIE
XapaKTepUCTUKH. J{narpamMmma
«CTIEKTPaJIbHbIN KJIaCC —
CBETUMOCTBY. 3BE3/bI TJIABHOU
MOCJIEI0OBATENIBHOCTH. 3aBUCUMOCTb
«Macca — CBETUMOCTb» JJIs 3BE3]1
TJIaBHOM MOCJIEI0BATEIBHOCTH.
BHyTpenHee cTpoeHue 3BE3.
CoBpeMeHHbIE NPEICTABICHUS

0 MPOUCXOKIECHUH U SBOJTIOLINU
ConHua u 3BE3/1. DTallbl )KU3HU
3BE3.

Muteunsiii [TyTe — Hama ['anakTuka.
[lonoxxenue u nprxenne ConaHua

B ['amaktrike. TUMBI TalaKTHK.
PannoranakTuku v KBazapsl.
YEpHble ObIPHI B si/Ipax rajJakTUK.

IToaroToBka coobiieHui 00 Tamax
Pa3BUTHUS ACTPOHOMHUHM, O MPUKIATHOM
Y MUPOBO33PEHYECKOM 3HAYCHUU
aCTPOHOMUH, O METOAAX MOJYUEHHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUAX B COBPEMEHHOM
aACTPOHOMUH.

N3ydeHne cCOBpeMEHHBIX
MPEJICTABICHUN O TPOUCXOKIACHUU U
sBoJironiuy CoJjiHIa U 3BE3 .
N3ydeHue TUMOB rajakTHK,
paardorajJakTUK U KBa3apoB.
N3yuenne nBuxeHUs HEOECHBIX Te,
ABOJIIOLIMHM 3BE3]1 U BeeneHnoi,
MPOIECCOB, MPOUCXOISIINX B 3BE3/1aX,
B 3BE3IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpejie,
MacImTabHON CTPYKTYphl BeeneHHOIH.
OO0mbsicHeHue pacmmpenus Beenennoit
Ha OCHOBE 3aKoHa Xa00a.
[ToaroToBKa K 00CYKICHHUIO
HEPEIICHHBIX MTPOOJIEM aCTPOHOMMUH.
[TpoBenenre HabIOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUM TSI OTIPEACTICHUS
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Bcenennas. Pacimupenue
Bcenennoit. 3akon Xa06ua.
Paszberanue ramaktuk. Teopus
bousbuioro B3psiBa. Penukrosoe
U3JIyYEHUE.

MacmtabHas cTpykTypa
Bcenennoii. Meraranakruka.
Hepeménnnie npo6iemsl

MOJIOKEHHSI HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO NMOTyIapus

U ApKUE 3BE3BI.

[IpoBenenne HaOMIOACHHI B TEIECKOM
Jlynsl, inaner, Muteunoro Ilyru.
VYyacTue B IUCKYCCHHM O HEPEUIEHHBIX
npoOJiieMax aCTPOHOMHUU

aCTPOHOMUU
Hroro mno pasneny 7
Pa3nen 6. O6o01maroniee noBTopeHne
6.1 | O0oOmaroree 4 O0001IEHNE U CUCTEMATHU3AIIUS VYyacTue B TUCKYCCHH O POJIH (PUBHKHU
IOBTOpPEHUE coJiep KaHUs Pa3zeiioB Kypca Y aCTPOHOMHH B Pa3IMUHBIX chepax

«Mexanuka», «MoJekynsapHas
dbu3MKa 1 TEPMOJAUHAMUKAY,
«QnexTpoanHamukay, «Komnebanus
U BOJIHBDY, «OCHOBBI CIIEIIUATBHOMN
TEOPUH OTHOCUTEIIBHOCTH,
«KBanroBas puzukay, « IeMEHTHI
ACTPOHOMHH M aCTPOPUBUKI.
Ponb ¢usuku u actpoHOMUHM B
AKOHOMHYECKOM, TEXHOJOTUUECKOM,
COIMAIBbHOM U ATHYECKOU cepax
JEATENbHOCTH YEJIOBEKA, POJIb U
MeCTO (PU3UKH U aCTPOHOMUU

B COBPEMEHHOW HAy4YHOU KapTHHE
MHpa, 3HAYCHUE ONUCATEIIbHOM,

JIEATEIILHOCTH YeJI0OBEKa.
[ToaroroBka coOOIIIEHUNA O MECTE
bu3nYeCKOr KapTHHBI MUPA B PSITY
COBPEMEHHBIX MPEACTABICHUN

0 MPUPOJIE.

BrimorHeHre y4eOHBIX 3a/1aHUH,
JIEMOHCTPUPYIOIIUX OCBOCHHUE
OCHOBHBIX ITOHATHHA, PU3HICCKUX
BEJIMYWH 1 3aKOHOB Kypca (GHU3UKH
10-11 xiaccos
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CHUCTEMATU3UPYIOLLIEH,
00BACHUTETBHOU U
IPOTrHOCTUYECKON (hYHKIIMIMA
(du3nyuecKkoi Teopuu, poiib
(bu3nuecKor TEOpHUH B
(GbopMHUpOBaHUY MTPEACTABICHUM
0 (puzmyeckoil kKapTUHE MHUpa, MECTO
(bu3nuecKol KapTUHBI MUPA

B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUN O TIPUPO/IE

Uroro no pazneny 4
PesepBHoe Bpemst 3
OBILIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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