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HOACHUTEJBHASA 3AIIUCKA

[Tporpamma o ¢usmke 6a30BOro ypoBHs Ha ypOBHE CpeIHET0 00111ero 0opazoBanus pazpaboTana
Ha OCHOBE IOJIOXKEHUH W TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM
nporpammel, npeactaBieHHbIX B @I'OC COO, a takxke ¢ yuérom deaepabHON pabodeit mporpaMMbl
BOCIIUTAaHUSI W KOHIEMIMHU TMpernoAaBaHusi ydeOHoro mnpenMera «®Pusnmka» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoit denepanuu, peannsyommux OCHOBHbIE 00pa30BaTeIbHbIC IPOTPAMMBI.

Conepxanue mporpaMMbl 1O (HU3UKE HANpPaBICHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHbI Mupa oOyyatoniuxcs 10—11 kiaccoB npu 00yuennu ux ¢pusuke Ha 6a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOrO noaxozna. IIporpamma mno ¢usuke coorBerctByeT Tpeboanusim OI'OC
COO k mnaHupyeMbIM JHYHOCTHBIM, MPEAMETHBIM U METANpPEIMETHBIM pe3ylibTaTaM OOydeHUs, a
TaK)X€ YUYUTHIBAET HEOOXOJMMOCTb pealn3ali MEXIPEIMETHBIX CBS3ed (PU3MKU C €CTECTBEHHO-
HAayYHBIMH Y4EOHBIMU TMpeaMeTaMu. B Hell ompenenstoTcs OCHOBHBIE IENH M3Y4eHUs (U3MKUA Ha
YPOBHE CpeaHero oO0miero o0pa3oBaHUA, IUIAHHPYEMbIE pe3yJlbTaThl OCBOEHUS Kypca (DU3MKU:
JUYHOCTHBIC, METANIPeIMETHBIC, TPEIMETHBIC (Ha 6a30BOM YpPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® IUIAHUpPYEMbIE PE3yAbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE

MIpeIMETHBIEC PE3yIbTaThI MO rojiaM O0yUeHUS;

e cozaepxaHue yueOHOro npeamMera «Pu3nkay 1o rojgaM o0ydeHusl.

dusnka Kak Hayka o HaumOosee OOLIMX 3aKOHAX MPHUPOJbI, BBHICTYMas B KayecTBE Y4eOHOro
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpYy)KarolleM MHpe.
IkonbpHBIN Kypc (QU3MKH — CHCTEMOOOPA3yIOIIUN /111 €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB,
MIOCKOJIbKY (DU3MUECKHE 3aKOHBI JIEKaT B OCHOBE IPOIECCOB U SBJICHUN, H3y4aeMbIX XUMHEH,
Ouosiorueit, ¢usnueckoir reorpadueil n actpoHomuel. lcmonb3oBaHue M aKTHBHOE NPUMEHEHHE
¢u3nyeckux 3HAHUN oOmpejaessieT XapakTep M pa3BUTHE pa3HOOOpasHBIX TEXHOJOrMH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEHHMS KOCMOCA, IIOJYy4YEHHS HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU
cBoiicTBaMH M Apyrux. M3ydyeHue Qu3uku BHOCUT OCHOBHOW BKJaJA B (DOPMHpPOBAHHE €CTECTBEHHO-
HAayYHOW KapTHUHBI MHpa OO0ydJarommxcs, B (OPMHUPOBAHHE YMEHUU NPUMEHSATh HAYYHBI METOJ
MO3HAHUS TPY BHITIOJTHEHUH UM yUEOHBIX HCCIIEIOBAaHUM.

B ocHoBy kypca ¢u3uku s ypoBHSA CpeaHEro oOmiero oOpa3oBaHHsS TOJOXKEH Pl UICH,
KOTOpbIE MO’KHO paccCMaTpHUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COZIEpKUT MaTepual M3 BCEX pa3lesioB (DM3MKH, BKIIOYACT KaK BOIPOCHl KJIACCHUECKOW, TaK H

COBPEMEHHO! (PU3UKH.
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Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HeW Marepuan Kypca (U3MKU OOBEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBiseTcsi (OPMHUPOBAHUE MPEACTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanusauus npeanosiaraeT HUCHOIb30BAHUE TI'yMaHUTAPHOIO
noTeHuana GU3NnIecKoil HayKu, OCMBICTICHHE CBSI3U PA3BUTHUS (PU3HUKH C pa3BUTHEM OOILECTBA, a TAKIKE
C MMPOBO33PEHUYECKHMHM, HPABCTBEHHBIMU U 3KOJOTMUYECKUMH ITPOOIEMaMH.

Hoes npuxnaonoui nanpasenennocmu. Kypc ¢usnkn mnpexnonaraeT 3HaAKOMCTBO C IIMPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUH 3yUYEeHHBIX TEOPHI U 3aKOHOB.

Hoes  skonocusayuu  peanusyercs IOCPEICTBOM  BBEAEHHUS JJEMEHTOB  COJEpXKaHMS,
MOCBSIIEHHBIX 3KOJOTMYECKUM IIPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHUKU
Y TEXHOIIOTHH, a TaKkKe 00CYKACHHUS MPOOIJIEM PAIMOHATIBHOTO TPUPOIOTIOIB30BAHUS M SKOJIOTUIECKON
0€30I1aCHOCTH.

CrepHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YPOBHE CPEHEro 00IIero 00pa3oBaHMsl SBISIOTCS
¢dusnueckue Teopun ((HOpMUPOBAHUE TPEICTABICHUNA O CTPYKTYpE TOCTPOCHUST (PU3HUECKON TEOpHH,
poiu pyHIaMEHTaNIbHbBIX 3aKOHOB Y IIPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O IPUPO/IE, IPaHULIAX
IPUMEHUMOCTH TEOPHH, JIs1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-eSITEIbHOCTHBI NOAX0A B Kypce (DU3MKHM peanusyercs MNpexJe BCero 3a Cuér
OpTaHU3aINH YKCIICPUMEHTAIBHON AeATeIbHOCTH 00yJaromuxcs. [ 6a30Boro ypoBHs Kypca pU3UKH
— 3TO HCIOJIb30BAHHUE CHCTEMbI (DPOHTAJIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1TAOOPATOPHBIX
paboT, KOTOpbI€ B Mporpamme 1o (Gpusnke 00beTMHEHbI B OOLIMI CIHCOK YYEHHUYECKUX MPaKTUYECKUX
pabot. Beiienenue B ykazaHHOM NepevHe J1ab0opaTOPHBIX pabOT, HPOBOJUMBIX JUIsl KOHTPOJIS U OLICHKH,
OCYILIECTBIISIETCS] yUaCTHUKaMU 00pa30BaTEIbHOIO MPoLiecca UCXO U3 0COOEHHOCTEN MIIaHUPOBAHUS
U ocHamleHusi kabuneta ¢usuku. [Ipu 3TOM obecrieunBaeTcst OBIaJACHUE 00YJarOIIMMHCS YMEHUSIMU
MIPOBOJIUTH KOCBEHHBIE U3MEPEHMSI, UCCIIEI0BAaHHS 3aBUCUMOCTEHN (PU3HUECKUX BEIUYHH U TTOCTAHOBKY
OIIBITOB I10 MPOBEPKE NMPEATIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHHI0 pacd€THBIX M KauyeCTBEHHBIX 3aaad. [Ipu atom s
pacuéTHBIX 3aJay TMPUOPUTETOM SBIISIFOTCS 3aladd C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIo,
MIO3BOJISIFOIINE IPUMEHATh N3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zeia Kypca, Tak U
MHTETPUPYS 3HAHMSI U3 pa3HbIX pa3fesoB. i1 KaUeCTBEHHBIX 3aa4 IPUOPUTETOM SIBIISIOTCA 3a4aHUS
Ha OOBSICHEHHE NPOTeKaHUsI (PU3NYECKUX SBJICHUI U MPOIECCOB B OKPYKAIOIIEH JKU3HH, TpeOyrolne
BbIOOpaA (hU3MUECKON MOJIEH JUIsl CUTYyalluH MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmMu ®I'OC COO k marepuaibHO-TEXHHYECKOMY O0eCTeueHHIO
yuebHOro mporecca 0a3oBbIi ypoBeHb Kypca (DU3MKH Ha YpPOBHE CpEIHEro ooumero oOpa3oBaHUs
JOJKEH M3YydaTbCsl B YCIOBUSAX MPEIMETHOro KaOuHeTa (PU3UKU WM B YCIOBUSX MHTETPUPOBAHHOIO

KaOMHETa MPeIMETOB €CTECTBEHHO-HAYYHOTO ITUKIa. B kabuHere GpU3uKu TODKHO OBITh HEOOX0IUMOE
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nabopaTopHoe 000pyIOBaHUE JJIS BBHINOJHEHUS YKA3aHHBIX B MpOrpamMme Mo (U3MKe YUEHHUECKUX
MPAKTUYECKUX pabOT U AEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMOHCTpallnOHHOE 000py10BaHHE (POPMUPYETCS B COOTBETCTBUH C IPUHIIUIIOM MUHUMAJIbHOM
JOCTaTOYHOCTU M 00ECleunBaeT MMOCTAaHOBKY NEPEUYMCICHHBIX B IpPOrpaMMe Mo (HU3MKE KIFOUEBBIX
JIEMOHCTpAlMKA JUI HWCCIICAOBAHUS M3y4aeMbIX SBICHMA © MPOIECCOB, SMIUPUYECKHX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIaGopatopHoe 000OpymOBaHHE JUIsI YICHHYECKHX NPAKTUYECKUX padOT (OpMHUpYeTCs B BUIEC
TEMaTUYECKMX KOMIUIEKTOB U 00€CHEeUnBaeTCs B pacuéTe OJJHOr0 KOMIUIEKTA Ha JBYX O0yJaroluXxcs.
TemaTnueckue KOMIUIEKTHI JIAOOPATOPHOTO 00OPYAOBAHMS JOKHBI OBITh IOCTPOEHBI HA KOMITJIEKCHOM
MCTOJIb30BAaHUH aHAJIOTOBBIX M IIU(PPOBHIX MPHOOPOB, a TAKIKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BUJIe U POBBIX TaOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBJISIOTCA:

e (opMHUpOBaHHME MHTEpECa U CTPEMJICHHS OOYYAIOIIUXCSA K HAYYHOMY H3YyYCHHIO TPUPOJIBL,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE NPEACTAaBICHUH O HAYYHOM MeToAe IO3HaHus MU (QopMupoBaHUE
HCCIIEI0BATENILCKOTO OTHOILEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMHUpOBaHME HAyYHOTO MMPOBO33PEHMsI KakK pe3yjbTaTa M3Y4YEHHsS OCHOB CTPOCHHS
MaTepuu U QyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKHY;

e (opMHUpOBaHME YMEHUH OOBSCHATH SBJICHUS C HCIOJIb30BaHUEM (PU3MUYECKUX 3HAHUI U
HAYYHBIX JOKa3aTeIbCTB;

e (opMHUpOBaHME MPEACTABICHUN O poJIU (PU3MKK Ul Pa3BUTHUS JAPYIMX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.
JlocTIKeHHe ITHX Iesiell 00ecrieunBaeTcs PelIeHneM CIeIYIONNX 3a/1a4 B MPOIIECCe N3YUSHHS
Kypca (pU3UKU Ha YPOBHE CpEIHEro o0IIero o0pa3oBaHuUs:
e [puOOpETeHHE CHUCTEMBbl 3HAHUW 00 O00mUX QU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHsX, BKIIOYAas MEXaHMKY, MOJEKYSpHYIO (HU3UKY, 3JEKTPOJMHAMUKY, KBAHTOBYIO
(bU3UKY U IIEMEHTHI aCTPOPHU3UKY;

e (opMHUpOBaHME YMEHUI MPUMEHATh TEOPETHUECKUE 3HAHUS ISl OOBACHEHUS (PU3NUECKUX
SBJICHUI B IPUPOAE U ISl IPUHATHUS MPAKTHUYECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;

® OCBOCHME CIIOCOOOB PELIeHMs PAa3TUYHBIX 3a/1a4 C SBHO 3aJJaHHON (U3NYECKON MOJEINbIO,
3a7ad, MOJPa3yMEBAOIINX CAMOCTOSTEIHLHOE CO3/aHUe (PU3UYECKOW MOJEIH, aJeKBATHOMN
YCIIOBHSIM 33J1a4H;

® TIOHWMaHWE (HU3MYECKUX OCHOB W TIPUHIMIIOB MACWCTBUS TEXHUYECKUX YCTPOMCTB W

TEXHOJIOTUYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPELY;
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® OBIIQJICHUE METOJIaMH CaMOCTOSITEIBHOTO IUIAHHUPOBAHUS W TPOBEACHUS (U3NIESCKUX
AKCIIEPUMEHTOB, aHaIM3a W WHTEPHpETAlMd WHPOPMALUHU, ONPEICICHHS TOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yIbTaTa;
® CO3JIaHWC YCIOBHH U Pa3BUTHS YMEHUH TMPOCKTHO-HCCIICIOBATEIILCKOM, TBOPYECKON
JESTEIILHOCTH.
Ha u3ydenune ¢usnku (0a30BbIi YPOBEHB) HAa YPOBHE CPEIHET0 00IIEro 00pa3oBaHMs OTBOAUTCS
136 gacos: B 10 kiacce — 68 gacoB (2 yaca B Hezeno), B 11 kimacce — 68 4acoB (2 yaca B HEJENiO).
[Ipemiaraemenii B mporpamMMe 1o (U3MKe TepedeHb JIAOOPATOPHBIX U TMPAKTUYECKUX paboT
SIBJIICTCS. PEKOMEHIOBAHHBIM, YUUTENh JIETaeT BEIOOP MPOBEICHUS JIa0OPATOPHBIX paOOT M OMBITOB C

y4ETOM HHIUBUAYATBHBIX OCOOCHHOCTEH 00yJarouXcsl.
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COJAEPKAHUE OBYYEHUA
10 KJIACC
Pa3znes 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA
®usuka — Hayka o mnpupone. Hayunsle MeTonbl NO3HAaHMA OKpyXkarouiero mupa. Poib
HKCIEPUMEHTA ¥ TEOPUH B IIPOIIECCE MO3HAHUS MIPUPOJIbI. DKCIEPUMEHT B (PU3UKE.
MopenupoBanue Gpu3nuecKuX sABICHUN U mporieccoB. Hayunsie runoressl. Gusnyueckue 3aKOHBI
u Teopun. [ paHUIIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHINI COOTBETCTBUSI.

Ponb u Mmecto pusuku B opMHUpPOBAaHUU COBPEMEHHON HAYYHOIN KapTUHBI MUPA, B IPAKTUYECKOM

NEeSATEIbHOCTH JIFOACH.
Jlemoncmpayuu
AHanoroeie u U(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATIUKH.
Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBmxkeHHe. OTHOCHUTEIBHOCTh MEXaHWYeCKOoro ABmkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepememienue, CKOpPOCTh (CpemHsIE CKOPOCTb, MIHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MarepuajibHOM TOYKHM, MX HPOEKIUU HA OCH CHCTeMbl KoopauHar. ClOXKeHue MepeMelieHud u
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE TMPSIMOJWHEWHOE MABWXKEHUE. ['paduKu 3aBHCHUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEIICHUSI MaTEPUAIIbHOW TOUKU OT BPEMEHH.

CBoboaHoe najzeHue. Y cKkopeHrne CBOOOTHOTO MaIeHusl.

KpuBonuneirinoe nBuxeHue. /BrmkeHrne MaTepruaibHOM TOYKH IO OKPYXHOCTH C MOCTOSIHHOM IO
MOJYJII0 CKOPOCThIO. YTJIOBas CKOPOCTh, JUHEWHas CKOpocTh. llepuon u wactora oOparieHwusl.
LleHTpoCcTpeMUTENBHOE YCKOPEHHE.

TexHnueckue yCTpOMCTBA M NMPAKTUUYECKOE MPUMEHEHME: CIUIOMETp, IBH)KEHHE CHapsOB,
LIETTHBIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KWUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
[Ipeobpa3oBaHue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue aBuxenus tena, OpOIeHHOTO MO YIJIOM K TOPU30HTY M TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOHOTO MaCHHSI.

Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEIeICHUSI MTHOBEHHOM CKOPOCTH.
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HccnenoBaHre COOTHOLIEHUS MEXIy IyTSMH, NMPOMIEHHBIMM TEJIOM 3a IOCJIEOBATEIbHBIE
paBHBIE MPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBJKEHUHM C HA4aJIbHOM CKOPOCTBIO, paBHOU
HYIJIIO.

W3ydyeHne nBuKEHUs IIApUKa B BI3KOU XKHUJIKOCTH.

W3yuenue nBM>KEHUS Tela, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun orHocurensHocTH ['anmunes. Ilepseiii 3akoH Hberorona. MHepuuanbHBIE CUCTEMBI
OTCY€Ta.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoii 3akon HeloToHa 111 MaTepuaibHOR
Touku. Tpernii 3akoH Hpr0TOHA [UI1 MaTepuanbHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuna
TPEHUSI CKOJNBKEHUS M cuia TpeHus mnokos. Koadpoumment tpenus. Cuina CONPOTHBICHUS IPH
JBUKEHHUHU TeJa B AKUJAKOCTU WU rase.

[TocTynaTtenbHOE U BpallaTesIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalleHus. [lnedo cuiel. Y cinoBus paBHOBECHs TBEPIOTO Tea.

TexHnueckue ycTpoHCTBa UM NPAKTUYECKOE NPUMEHEHME: TOALIMIHUKM, JABUKECHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBNeHME NHEPLMH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIINX TEII.

Bropoii 3akon HeroToHa.

N3smepenue cu.

Cnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOAbEME U TTAJICHUH.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOHUKAIOUINX B MPYKUHE U PE3UHOBOM 00paslie,
oT uXx Aedopmaruu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BpaILCHUSI.

Tema 3. 3aKoHbl cCOXpaHeHUsn 8 MexXaHukKe
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NMnynec MarepuanbHOM TOUYKM (Te€na), CUCTEMBI MaTe€pHalIbHBIX Touek. Mmmynbc cuisl u
M3MEHEHNE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pabotra cribl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHUN KHHETUYECKON SHEPTUH.

[TorennmaneHast sHeprus. [loTeHUumanbHas SHEPTUs yNpyro AeGOPMHUPOBAHHOW MPYKUHBL.
[TorennumanbHast SHEPTrHs Tesia BOJU3U MOBEPXHOCTH 3eMJIH.

[lorennuaneHple ¥ HEMOTEHIHMANbHBIE CHIBL. CBA3b pabOTHl HEMOTEHUIUAIBHBIX CHJI C
U3MEHEHHEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOM dHEPIUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHE: BOAOMET, KOIEP, MNPYKUHHBINA
IIACTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexon noTeHLIMAIbHON YHEPTUH B KUHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCONMOTHO HEYIIPYTOro yAapa ¢ HOMOILBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsa3u pabOThl CUJIbI C U3MEHEHHEM MEXAaHHMYECKOW 3HEpPIuu Teja Ha MpuMepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Pa3nea 3. Monekynsipuast pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHbIE TOJOXEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUU M HX ONBITHOE OOOCHOBAaHHE.
BbpoynoBckoe neuwxkenue. Juddysus. Xapakrep ABMKEHHUS U B3aUMOJCHCTBHS YacTHI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPBIX TeNl M 00BSICHEHNE CBOMCTB BELIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazMepsl Mosiekyi. Konnuectso BemecTsa. [loctosnnas ABorapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopens wuaeanbHOro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHUYECKOW TEOPUU
uaeaIbHOro ra3a. AOCOIIOTHAA TeMIepaTypa Kak Mepa CpelHed KMHETHUECKOW 3HEpruH TerIOBOro
nBykeHMs yactul rasza. [llkana temneparyp KenbBuna. I'a3oBble 3akoHBI. YpaBHEHHE MeHeneeBa—
Knaneiipona. 3akon JlanpToHa. M3omporecchl B HIACaTbHOM Ta3e C IMOCTOSHHBIM KOJWYECTBOM
BeulecTBa. [ paduueckoe npeacrapieHne U30MPOLIECCOB: U30TEPMaA, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOINE JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpaduu MOJIEKysl OpraHU4eCKUX

COCTUHEHUN.
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OmnbIThl 0 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO TBUKECHHUSI.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHS.

Mopaeinb, HIUTIOCTPUPYIOLLAs IPUPOLY JABJICHUS ra3a Ha CTEHKHU COCYa.

OnpIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHue Macchl BO3Jlyxa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHHMH 0O0bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy IIApaMEeTPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoaunaMmuyeckas cucreMa. BHyTpeHH:s 3Heprust TepMOJMHAMUYECKON CUCTEMBI M CIIOCOOBI
e€ n3MeHeHus. KonuuecTBo TemaoTel U paboTa. BHyTpeHH:s sHeprust 0lHOaTOMHOTO UEaIbHOIO rasa.
Bunel Termonepenauu: TEIIONPOBOJHOCTb, KOHBEKLHUS, W3JIyd€HUE. YJellbHasg TeII0EMKOCTh
BemecTsa. KoamyecTBo TEIIOTHI pHU TEeIionepesaye.

[lonarue o6 aagmabatHoM mpouecce. IlepBblif 3akoH TepMoauHaMuKku. IIpumeHeHue nepBoro
3aKOHa TEPMOAMHAMUKH K u3ompoleccam. ['padudeckas nHTepnperanus paboThl rasa.

Bropoii 3akon TepmoannamMuki. HeobpaTuMOCTh TPO1IECCOB B MPUPO/IE.

TennoBele MammHbl. [IpuHIMNBI AelcTBUS TerioBbIX MamuH. IIpeoOpazoBaHusi sHepruu B
TeroBbIX MammnHax. Kosddumnuent nonesHoro aedctBus TeminoBoil mammubl. ukn KaphHo u ero
KO3 PHUIHUEHT MOJIE3HOTO AeHCTBUS. DKOJOTHYECKUE MPOOIEMBI TEIIIOIHEPTETUKH.

TexHuueckue ycTpoicTBa M NMpPAaKTHUYECKOE MPUMEHEHME: JBUraTellb BHYTPEHHETO CrOpaHMs,
OBITOBON XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEN SHEPIHH Tejla IPU COBEPILIEHUH paOOTHI: BbUIET NPOOKH U3 OYTHUIKH ITOA
JeiCTBEM CKaToro BO3AyXa, HarpeBaHue »ddupa B JaTyHHOW TpyOke myTéM TpeHus
(BuIEOIEMOHCTpAITHS ).

V3MeHeHre BHYTpEHHEH dHEprun (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelsi BHYTPEHHETO CTOPaHus, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusa eeujecmea. Dazosvie nepexoovl
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[TapooOpazoBanue u KoHaeHcauus. VcnapeHue u KumneHue. AOCONIOTHAs M OTHOCHUTEIIbHAS
BJIQKHOCTh BO31yxa. HacblmeHHBIH map. YjaenbHas Temiora MnapooOpa3oBaHUs. 3aBHCUMOCTh
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHble Tesa. AHU30TPOIUS CBOICTB KPHCTAJIOB.

Kunkue kpuctannsl. CoBpeMeHHble MaTepuaibl. [lnaBnenne u kpucraumzanus. Y 1enbHasi TEIIoTa

iaBienus. Cyomumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHHUYECKHE yCTPOUCTBA U MPAKTUYCCKOE MPUMEHEHHUE: THTPOMETP M IICHXPOMET], KAJIOPUMETP,
TEXHOJIOTHH IOJIy4EHHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kurnenue npu MOHMKEHHOM JIaBJICHHH.

CriocoObl U3MEPEHUST BIAYKHOCTH.

HaGuroienne HarpeBaHus ¥ IUIABICHHS KPUCTAJLUTIIECKOTO BEIICCTBA.

JleMOHCTpaIus KPUCTAJLIOB.

Vuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

I/ISMepeHI/Ie OTHOCHUTEJIBbHOM BIAXKHOCTHU BO3yXa.

Pazjen 4. DaekTpoauHaMunka

Tema 1. dnexkmpocmamuxa

Onexrpuszanus Ten. DJIEKTpUUecKuil 3apsan. [[Ba Buaa anekTpudeckux 3apsaos. IIpoBonHukwy,
JUBJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsja.

B3aumopeiictBue 3apsanoB. 3akon Kymona. TodedHbIN AJIEKTpUUECKHUH 3apsi. DJIEKTPUUECKOE
nosie. Hanpsk€HHOCTB 21eKTpuuecKoro nosst. [IpuHnun cynepno3unnm 3JeKTpuieckux nojiei. Jinanm
HaNpPsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

Pabora cun snexrpocratuueckoro nois. ITorenuuman. Paznocts norenuuanos. [IpoBonHuku u
TUBJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJie. J{uanekTpruyeckas IpOHUIaeMOCTb.

OnektpoémkocTh. KonaeHcatop. DNEKTPOEMKOCTh IJIOCKOTO KOHAEHcCATopa. JHEprus
3apsHKEHHOI0 KOHAEHCATOopa.

TexHuueckue yCTpoHCTBA M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKON, JJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alUTa, 3a3€MIIEHUE 3JIEKTPOIIPHUOOPOB, KOHAEHCATOP, KOMMMPOBAJIbHBIH armapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu
Y CTpoUCTBO M MPUHIUIT ACUCTBUS IIEKTPOMETPA.

B3anmoaeiicTBre HaRIEKTPU30BAHHBIX TET.
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DNEKTPUUECKOE MOJIE 3apyKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIEeKTpOCTaTUYECKas 3allUTA.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOAAM IUIACTHUH, PaCCTOSHMS
MEX1Y HUIMH U JU3JIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwtit Inekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DNeKTpUUECKUN TOK. YCIIOBUS CYLIECTBOBAHMSI 3JIEKTpUUecKoro toka. Mcrounuku toka. Cuia
TOKa. I IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma aJig y4acTka Henu.

DNEeKTpUUECKOEe COIPOTUBJICHHE. YJENbHOE CONpPOTHBIEHHE BeulecTBa. [locienoBarenbHoe,
MapajuIeJIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[koymns—JIenna. MOMHOCTB 3IEKTPHUUECKOTO TOKA.

DNEeKTpOABMKYILAsA CHJIa M BHYTPEHHEE CONPOTUBIECHHWE MCTOYHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJieKTpuueckoil nenu. KopoTkoe 3ambikaHue.

DneKTpOHHasl MPOBOJAMMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTH CONPOTHUBIIEHUS METAJUIOB OT
TeMieparypsl. CBEpXIIPOBOAUMOCTD.

DneKkTpruyeckuil TOk B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U IPUMECHAs! TPOBOAUMOCTH MOJIYIPOBOIHUKOB. CBOMCTBA p—
n-nepexona. [TomynpoBoIHUKOBBIE TPUOOPBHI.

DONEeKTpUYeCKHii TOK B pacTBOpaxX M paciulaBaXx dJIEKTPOJIUTOB. DIIEKTPOIUTHYECKAs
aucconuanus. JIEeKTPOIIn3.

OnexTpuueckuid TOK B raszax. CamOCTOSTENbHBIH M HECAMOCTOSITENbHBIN pa3psia. MonHus.
[Tna3zma.

TexHnuyeckue ycTpolcTBa M IPaKTUYECKOE MPUMEHEHHE: aMIEPMETP, BOJIBTMETP, PEOCTar,
WMCTOYHUKU TOKa, AJIEKTpOHArpeBaTelbHbIe MPUOOPHI, AIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP
CONIPOTUBIIEHUS, BAaKyyMHBIH AHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOITYHPOBOJHUKOBBINA HOI,
rajibBaHUKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHUMOCTh  CONPOTHUBIICHUS IWJIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IJIOLIAAH

IIOIIEPCUYHOTI0 CCUCHUA U MaTCpHralia.
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CMeniaHHOE COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe u3mepenne AIeKTPOABIKYIEH cuilbl. KOpoTKkoe 3aMbIKaHKE TajIbBAaHUYECKOIO 3JIEMEHTA
U OLICHKAa BHYTPEHHEIO CONPOTHUBJICHUS.

3aBUCUMOCTB COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne CMEIIaHHOTO COEUHEHMS PE3UCTOPOB.

N3mepenue 3neKTpoABIKYIIEH CHiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUSL.

Hao0rotenune amektposu3a.

MexnpeamMeTHbIe CBSI3H

W3yuenne kypca ¢usuku O6a3oBoro ypoBHs B 10 kiacce oOCyHIecTBIseTCS C Y4ETOM
COJIep KATEBHBIX MEKIIPEIMETHBIX CBS3€H ¢ KypcamMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpapuu u
TEXHOJIOTUH.

Mesicnpeomemuvie nonamus, CBA3aHHbIE C U3YYEHUEM METOJI0B HAyYHOI'O MO3HAHUS: SIBJICHUE,
Hay4HbI (akT, rumoresa, (uU3MUecKas BEIMYMHA, 3aKOH, TEOpus, HAOIIOAEHUE, HKCIEPUMEHT,
MOJIETUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, JIUHeWHas (QyHKuus, napaboia, runepoona, ux
rpaduKy U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIIUHN: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MMPOEKIIMK Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

buonocus: Mexannueckoe ABMKEHUE B )KUBOH npupoje, 1uddysus, ocmoc, TEmI000MeH KUBBIX
OpraHu3MoB (BUABI TEIUIONEpeNadyH, TEIJIOBOE PABHOBECHE), JJIEKTPUUECKHE SIBJICHUS B >KUBOU
IIPUPOJIE.

Xumus: JIHACKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJb BEIIECTBA,
MOJIIpHasl Macca, TEIJIOBble CBOMCTBA TBEPMABIX TeEJ, )KMJKOCTEH M Tra3o0B, AJIEKTPUUYECKUE CBOMCTBA
METAJJIOB, AIEKTPOIUTUYECKAS AUCCOIHAIINS, TaIbBaHHUKA.

l'eoepaghus: B1a)KHOCTH BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeusn: mpeoOpa3oBaHUE JBUKEHHUH C HCIOJIB30BAaHHEM MEXaHH3MOB, Y4ET TpeHHS B
TEXHHKE, TOJIMIUITHUKH, UCIIO0JIb30BAHNE 3aKOHA COXPAHEHHS UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
NpyTHe), IBUraTellb BHYyTPEHHETO CropaHus, maposasi TypOrHa, ObITOBOM XOJIOJMIBHUK, KOHIUIIMOHED,
TEXHOJIOTMH IIOJTYyYEHHS] COBPEMEHHBIX MaTEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH,
AJIEKTPOCTaTUYECKas 3alluTa, 3a3eMIIEHHE JJIEKTPONpPUOOPOB, KCEPOKC, CTPYWHBIM MpPUHTEP,

AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, DIEKTPOOCBETUTEIHHBIC PUOOPHI, TaThBAHUKA.
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11 KJIACC

Pa3znen 4. JjekTpoguHaAMuUKA

Tema 3. Maznummnoe none. I1eKmpomMazZHUMHAA UHOYKUUA

ITocTostHHBIE MarHuThl. B3auMMoIeHCTBUE MOCTOSIHHBIX MAarHuTOB. MarautHoe mnose. Bekrop
MarHuTHOM MHIYKUMH. [IpyHIMIN cynepno3suuuy MarHUTHBIX MOJeH. JIMHUM MarHUTHONW MHAYKIUU.
KapTuHa nuHMii MAarHUTHOM MHIIYKLIMM TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarsuTHO€e noJjie IpOBOJHUKA ¢ TOKOM. KapTuHa TMHUN MHAYKIIMKM MarHUTHOTO TOJIs JUITMHHOTO
MPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHUKA, KAaTyIIKH ¢ TOKOM. OmeIT Opcrena.
B3anMozeincTere MpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ Monynb U HampaBieHUE. [[BUKeHHE 3apsyKEHHOM 4acTULbl B OAHOPOJAHOM
MarHuTHOM nojie. Pabota cuisl Jlopenna.

SBneHue  JNEKTpOMarHUTHOM  MHAYKIMM. IIoTOk  BekTOpa  MarHMTHOM  MHIYKLUU.
DNEeKTPOABUKYIIAs CUIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKIuu Dapazes.

BuxpeBoe »snekTpuueckoe 1mose. OJEKTPOABUXKYILAs CHJIa HWHAYKUMA B IPOBOJIHUKE,
JBUKYILIEMCS IOCTYNIATEIbHO B OJJHOPOJHOM MarHUTHOM I10JIE.

[IpaBuio JleHna.

NHaykTUBHOCTE. SIBIEHNE CAaMOMHIYKIIMU. DJIEKTPOABHIKYILAs CUJIa CAMOMHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuueckue  ycTpOMCTBA M INPAKTHYECKOE  IPUMEHEHME: IOCTOSIHHBIE  MAarHuThI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATEIb, YCKOPUTENIN YJIEMEHTAPHBIX YACTHIL], WHIYKIIHOHHAs I1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIMHUM MHIYKIUY MarHUTHOTO TOJIS.

B3aunMozeincTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHiia Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTBD JIEKTPOJABHKYIIEN CUIIBI HHIYKIIMHM OT CKOPOCTH M3MEHEHUSI MarHUTHOT'O ITOTOKa.

SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxkcnepumenm, nabopamopnovle pabomuol
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N3yyeHne MarHuTHOTO IOJISL KaTYIIKHU C TOKOM.
HccenenoBanue neicTBUSA IOCTOSIHHOIO MAarHATA HAa PaMKY C TOKOM.

I/ICCJ'IGI[OBaHI/IC SIBJICHUS SHGKTpOMaFHHTHOﬁ HHAYKIOUU.

Pa3nea 5. KosieOanusi 1 BOTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUA

Konebarenbnas cucrema. CBoOOAHBIE MeXaHWYeCcKHue Kosnebanus. ['apMoHnueckue KoieOaHus.
[Tepuon, yacrora, amrutyna u (asza konebanuid. [Ipy>kuHHBIM MasTHUK. MaTeMaTHYECKU MasTHUK.
VYpaBHeHHe rapMOHUYecKUX KojeOanuil. [IpeBpalienyue s3Hepruu npu rapMOHUYECKUX KOJIeOaHUX.

Konebarenbubiii  koHTYp. CBOOOAHBIE JIEKTPOMArHUTHBIE KOJEOAHUS B  HJICAIBHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOIHsl MEXAY MEXaHUUYECKUMHU M JIEKTPOMAarHUTHBIMU KOJEOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUs YHEPTUHU B UJCAIbHOM KO0JIeOATEIbHOM KOHTYDE.

IIpencraBneHre o 3aTyXarooLMX KojeOaHUsAX. BbIHYX/IeHHbIE MeXaHMYecKHe KOJIeOaHusl.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

Ilepemennbiii TOK. CHHYCOMJQIbHBIA IEPEMEHHbIA TOK. MOIIHOCTh NEPEMEHHOrO TOKa.
AMIUIUTYHOE U JeWCTBYIOIEE 3HAUCHHE CHIIbI TOKA U HANPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, mneperaya U HOTpPEeOJNIEHUE DICKTPUUYECKOH 3HEPrum.
OKOJIOTUYECKHE PHUCKHM TP  [POU3BOJACTBE  3JeKTposHepruu. KynbTypa  ucnosnp3oBaHus
AJEKTPOIHEPTUU B TOBCETHEBHOM JKU3HHU.

TexHnueckue ycTpolcTBa M MPAKTHUECKOE NPUMEHEHHUE: 3JIEKTPUUYECKUN 3BOHOK, I€HEPATOp
IIEPEMEHHOT0 TOKa, JIMHUU IEKTporepeay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOAaTeIbHOM CUCTEMBbI (MPYKUHHBIM WIM MaTeMaTHYeCKUU
MasITHUK).

Habmronenue 3aTyxaronmx KojaedaHuii.

HccnenoBanune cBONCTB BIHYK/IEHHBIX KOJeOaHUM.

Hab6mronenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHUS.

OcuusutorpaMMsl (3aBUCMOCTH CHITBI TOKA M HAIIPSDKEHUS OT BPEMEHH) JITIsI AJIEKTPOMArHUTHBIX
KoJeOaHuH.

Pe3onanc mnpu mnocnenoBaTeNbHOM COEAMHEHUH PE3UCTOpa, KaTyIIKU HWHIAYKTUBHOCTH H
KOHJIEHCATOopa.

Monens TUHUY 3IEKTPOIIEPEIAUH.

Yuenuueckuii sxkcnepumenm, 1abopamopuule pabomuol
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HccnenoBanne 3aBUCHMOCTH MEPHOJIa MAIBIX KOJIeOaHUH Ipy3a Ha HUTH OT IJTUHBI HUTH U MacCChI
rpysa.

HccnegoBanue nepeMeHHOro TOKa B LENH U3 MOCIEAOBATENIbHO COCIMHEHHBIX KOHJIEHCATOPA,
KaTyLIKH U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHble 60JIHbL

MexaHuueckue BOJIHBI, yciaoBHs pacnpocTtpaHeHus. [lepuon. CKopocTh pacnpocTpaHEHUs U
muHa BOJHBL. [lomepeunsle W mpojosbHBIE BOJMHBL. MHTepdepeHuus u audpakius MEXaHHIeCKUX
BOJIH.

3Byk. CKOpocCTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCJIOBUS HW3JIy4YEHHUS DJIEKTPOMATHUTHBIX BOJH. B3anMmHas
opueHrtanusi BektopoB E, B, V B anexrpomaruutHoit BosiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHue, MpeoMiIeHHe, Toaspu3anus, mudpaxius, uarepdeperius. CKOpOCTh IMEKTPOMArHUTHBIX
BOJIH.

[lkana 3neKTpoOMarHUTHBIX BOJH. [I[puMeHeHNEe AIeKTPOMarHuTHIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBE paTUOCBA3MU U TEJIEBUACHUS. Paaronokanus.

DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpoMCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YJIBTPA3BYKOBAasl JUAarHOCTHKA B TEXHUKE U MEAULMHE, pajaap, paaguoNpUEMHHUK, TEIEBU30pP, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoCTpaHEHHE MONEPEYHbBIX U MPOJOIbHBIX BOJIH.

Konebmronieecs Te10 Kak MICTOYHUK 3BYKa.

Habuntoienue oTpakeHns U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnu u AuPpakiini MEXaHUIeCKUX BOJH.

3BYKOBOM PE30HAHC.

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

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHE, MPEIOMIICHUE, MOJISpU3ALNS,
mudpakius, UHTepEpeHIHsL.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpssMmonuHeliHOE pacpoCcTpaHEHHUE CBETa B OAHOPOIHOM cpene. Jlyu
cBera. ToUeUHbIN HCTOYHUK CBETA.

OTtpaxxeHnue cBeta. 3aKOHbI OTpakeHUs cBeta. [locTpoeHue n300pakxeHuit B MIOCKOM 3epKaje.

IIpenomienue cBeTa. 3aKOHbBI MpENOMIIEHHUS CBeTa. AOCONIOTHBIA IMOKa3aTelb MPEIOMIICHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHbIi yroil MoIHOro BHYTPEHHETO OTPaKEHMS.

Hucnepcus ceera. CnoxxHbINA cocTaB Oenoro ceera. L[Ber.
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CoOuparomue u paccenBaroniye JUH3bl. ToHKas auH3a. DOKYyCHOE PacCTOSHUE W ONTHYECKas
cuiia TOHKOHM JuH3BL. [locTpoeHne n300pakeHuit B coOuparomux U paccenBaromux JimH3zax. @opmymna
TOHKOM JIMH3BIL. Y BEJIMUYECHHE, 1aBAEMOE JTMH30M.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonroBas ontuka. MaTtepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHUS HAOIIOICHUS
MaKCUMYMOB M MHUHUMYMOB B HMHTEP(EPEHIMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpakus ceeta. JJudpakunontas pemeérka. Y cioBue HabI0eHUS TIIaBHBIX MAKCUMYMOB IIPU
[1a/IECHUY MOHOXPOMAaTHYECKOr0 CBeTa Ha IU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHnueckue yCTpoiCTBA M MpPaKTUYECKOE NPUMEHEHUE: OuKW, Jiyna, (oToammnapar,
IPOEKIIMOHHBIN amnmapaTr, MHUKPOCKOI, TEJECKOIl, BOJOKOHHAs OINTHKA, AU(paKIHOHHAs peréTka,
HOJIAPOU L.

Jlemoncmpayuu

[IpsiMmonnHEitHOE pacTpocTpaHeHe, OTPAKEHHE U MpelloMIieHne cBeTa. OnTHYECKHE MPHOOPHI.

IlosnHOE BHYTpEeHHEE OTpakeHHe. Moaenb cBeToBoa.

HccnenoBanue cBOMCTB N300payKeHUI B JIMH3AX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

HaGmronenue unrepdepeHimu ceera.

Habmtonenue nudpaxkuuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydyeHune cekTpa ¢ HOMOIIbIO IPU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKIIOHHON PELIETKY.

HabmtoneHue nonsipusaium cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne nokasaresns MpesoMIIeHUs CTEKIIA.

WccnenoBanue cBONCTB N300paxKeHH B TMH3AX.

Ha6J'IIO,Z[CHI/IC AUCTICPCUU CBECTA.

Pa3znen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEILHOCTH
['paHnubl NPUMEHMMOCTH KJIACCHYECKOW MexaHMKH. llocTymartsl cnenuanbHOM —TeOpHH
OTHOCHUTEIIBHOCTH: UHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyMe, IIPUHIUII OTHOCUTEIbHOCTH
OHHIITENWHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHHE BPEMEHH U COKPAILEHUE JITUHBI.

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
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CBs13p Macchl C 3HEPTUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

Pasznen 7. KBanTtoBas pusuka
Tema 1. dnemenmul KGAHMOBOI ONMUKU
®otonsl. Dopmymna [lnanka cBs3u s3HEpruu HOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYJIbC (DOTOHA.
OtkpeiTue u uccinenaoBanue porordpdexra. Onbitel A. I'. CroneroBa. 3akonsl hoTtorddexTa.
VYpaBuenue Diinmreitna i poroaddexra. «Kpacnas rpanuna» hororddexra.
JlaBnenne cBera. OnbiThl [1. H. JIeGenena.
XHUMHUYECKOE IEHCTBHE CBETA.
TexHuueckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHHE: (POTOAIIEMEHT, (DOTOAATYHK, COTHEUHAS
Oarapesi, CBETOIHOI.
Jlemoncmpayuu
®oT03¢deKT Ha ycTaHOBKE € IIMHKOBOM MJIaCTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETro GpoTodddekra.
Cseroauos.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnwiTel Pesepdopaa mo paccesauro o -gactuil. [tanerapaast Moenb
atoMa. [loctynarsl bopa. M3nyyenue u normnoieHre GOTOHOB MPHU NEPEXO/IE aTOMA C OJTHOTO YPOBHS
SHEPruu Ha Apyroi. Buasl cnekTpoB. CriekTp ypoOBHEN PHEPTUHU aTOMa BOJOPO/A.
BonnoBsele cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyalu3M.
CrioHTaHHOE M BBIHYKJIEHHOE U3ITyYeHHE.
TexHnueckue ycTpoicTBa U MPAKTHUECKOE IPUMEHEHHUE: CIEKTPAIbHbIN aHaIu3 (CIEKTPOCKON),
J1a3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Omnpenenenve AJIMHBI BOJIHBI JIa3epa.
Habntonenue nuHeyaThIX CIEKTPOB U3TyUYESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hal6mronenne nuHeHYaToro crekTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CIOXHOCTb CTPOECHMs sAapa. OTKPBITHE PaZNOaKTUBHOCTH.
OmnsiTel Pezepdopaa no onpeaesnennio coctaBa panoakTUBHOTo u3nydenus. CBoiicTBa anbda-, Oeta-,

ramMmma-us3JIydCcHUs. Bansaue PaaOaKTUBHOCTH HA X XUBBIC OPraHU3MBbI.
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OTkpeiTHE pOoTOHA M HeliTpoHa. HykionHas mozens siipa ['elizenoepra—lBanenko. 3apsia sapa.

Maccosoe uucio sapa. M3otomnsl.

Anbda-pacnag. ODIJIEKTPOHHBIH M TO3UTPOHHBIM Oerta-pacman. [amma-usnydeHue. 3aKOH
PaaMoOaKTUBHOIO pacnaja.

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

SAnepusle peakuuu. JleneHnue U CUHTE3 SAep.

Snepusbiii peaktop. Tepmosinepuslii cunres. [IpobaemMbl U EPCHEKTUBHI SICPHON SHEPIETUKU.
OKOJIOTUYECKHE aCHEKTHI SIIEPHON SHEPTETUKH.

OnemeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOICHHUS U PETUCTPAIIUH SJIE€MEHTAPHBIX YacTHII.

@dyHnaMeHTaIbHBIE B3aUMOACHCTBHS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHuueckue YCTPOI;'ICTBa H IMMPAKTHUYICCKOC IIPUMCHCHUEC: TO3UMETP, KaMCpa BI/IJ'IBCOHa, H,HepHBIfI

peakTop, aToMHast 6omoa.
Jlemoncmpayuu
Cu€TUrK HOHU3UPYIONUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccenenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

Pa3nea 8. DjieMeHTHI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BUTUA acTpoHOMHUU. [IpHuKIIaqHOE 1 MUPOBO33pEHUYECKOE 3HAYEHHE ACTPOHOMMUH.

Bun 3Bé3qH0r0 HebGa. Co3Be3us, spKue 3BE3/bl, IIAHEThI, X BUAUMOE JABHIKEHHE.

ConneuHas cucrema.

Connue. ConneuHasi akTuBHOCTh. McTounuk sHeprun ConHua u 3BE31. 3BE3/1bI, UX OCHOBHbBIE
XapaKTepUCTHKU. JluarpaMMa  «CHEKTPaJbHBI KIACC — CBETUMOCTb». 3BE3Ibl  IVIABHOU
IIOCJIE0BATEIBHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTb) Ul 3BE3] TJIaBHOM IOCIEA0BATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE MTPEICTABICHUS O IPOUCX0KIeHNHU U 3Botonuu ConHia
1 3BE3]1. DTaIlbl )KU3HU 3BE3L.

Mneunsiii Ilyte — nHama [Manaktuka. [lonoxxenne u nBukenue Connua B [amaktuke. Tumsl
rajakTuk. PaguoranakTiky v kBazapsl. YEpHbIE IBIPHI B sIpaxX rajJlakTHK.

Bcenennas. Pacuinpenne Beenennoil. 3akon Xa66mna. Paz6eranue ranaktuk. Teopus bonbioro
B3pbIBa. PeMKTOBOE H3ITydeHHE.

MacmtaGHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.

Yuenuueckue nabnooenus
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HaGmoienust HEeBOOPYKEHHBIM TJIA30M C HCIIOJIb30BAHHEM KOMITBIOTEPHBIX MPUIOKCHHUHA IS
OIIpeJIeJICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3/1usi CeBepHOTo
MOJTyHIapHsl U SIPKUE 3BE3/bL.

Hab6monenus B reneckon Jlynsl, raner, Maeusnoro [lyru.

O0o0maroniee NoBTOpPEeHUE

Ponb ¢u3uku U acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIIOTUYECKOW, COIUAIIBHON U ITUYECKOU
cdepax AEATEIHHOCTH YENOBEKa, pOJb U MECTO (PM3MKH M aCTPOHOMHH B COBPEMEHHON Hay4YHOMH
KapTUHE MUpa, POjib GU3NYECKON Teopuu B (POPMHUPOBAHUU IPEICTABICHUN O HU3NYECKON KapTHUHE
MHpa, MECTO (PU3WYECKOW KapTUHBI MHpa B OOLIEM pALYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPO/IE.

MexnpeameTHble CBSI3U

N3yuyenne kypca ¢usuku 0a3oBoro ypoBHS B 11 Kkiacce ocymiecTBisieTcss ¢ y4ETOM
COJIEP>KaTENIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMUH, reorpadguu u
TEXHOJIOTUHU.

Meosicnpeomemmnvle nousamusi, CBSI3aHHbIE ¢ U3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
Hay4yHbIi (akT, TUOTe3a, (U3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, HKCIEPHUMEHT,
MOJEJIMPOBAHUE, MOJIEb, UBMEPEHHUE.

Mamemamuka: penieHne CUCTEMbI YpaBHEHUH, TPUTOHOMETPHUYECKUE (PYHKIINU: CHHYC, KOCUHYC,
TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBl M MX IMPOEKIMH Ha OCU
KOOpJIUHAT, CIIO)KEHHE BEKTOPOB, MPOU3BOIHBIC JJIEMEHTApHBIX (YHKUIUN, MPU3HAKU TOJ00US
TPEYroJIbHUKOB, ONpeIeJIeHHE MIOMAAN IOCKUX GUryp u o0bEma Ted.

buonocus: snextpuueckue sBICHUSI B JKUBOM IpHpojne, KojeOaTelnbHbIE IBUKEHHS B JKUBOUN
MPUPO/IE, ONITUUECKHE SIBJICHUS B )KUBOW MIPUPOJIE, IEHCTBHUE PaUaIliy Ha )KUBBIEC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX TN, MEXAHU3MBbI
00pa30BaHMs KPUCTATUINIECKON PEIIETKH, CIEKTPATbHBIN aHATH3.

l'eocpagpua: MarHUTHbBIE TONIOCAa 3€MJIM, 3alIeKH MAarHUTHBIX pyHd, (OTOChEMKAa 3EMHOMN
MOBEPXHOCTH, MPEJICKA3aHNE 3eMJIETPSCEHUH.

Texnonocusi: NVMHUM DJIEKTpOIEpenad, TEHEPATOp IEPEMEHHOIO TOKa, 3JEKTPOJBUIATEID,
WHIYKIIMOHHAS Te4b, pajap, paAuONpUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,

MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHSI MNPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA
OcBoenue yuebHoro npeamera «Ou3nka» Ha YPOBHE CpPeIHETO 0011ero oopasoBaHus (0a30BbIN
YpOBEHBb) JOJDKHO O0OECHEYHUTh JOCTH)KEHHE CJEAYIONIMX JUYHOCTHBIX, METaNpeJAMETHBIX H
MIPEeIMETHBIX 00Pa30BATEIBHBIX PE3YIHTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
JIM9HOCTHBIE PE3YNbTAaThl OCBOCHHS Yy4eOHOro mpeamera «Duszmka» TOIKHBI OTpPakKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolMXxcs PYKOBOJACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIUEN JIMYHOCTH, CUCTEMOM LEHHOCTHBIX OpPUEHTAIIMH, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHHI,
COOTBETCTBYIOIIUX TPAAULIMOHHBIM IICHHOCTSM POCCHUCKOTO OOMIECTBA, PACHIMpPEHUE >KU3HEHHOTO
OIBITAa W ONBITA JIEATSIBHOCTH B TIPOIECCE pealr3allii OCHOBHBIX HAINPAaBJICHHWN BOCIHUTATEIBHON
NeSITeIbHOCTH, B TOM YHUCIIE B YaCTHU:
1) rpa:knaHCcKOro BOCIMTAHUS:
c(OPMHUPOBAHHOCTh TPAKITAHCKON MO3UIUU O00YYAIOIMIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHA POCCHICKOTO OOIIECTRA;
NPUHATHE TPAJUIUOHHBIX OOIIEYETIOBEUECKUX TYMAHHUCTHMUECKUX M JE€MOKPaTHYECKHX
LIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEpPECax TIPaKTaHCKOro OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABICHUU B 00Pa30BaTEILHON OpraHU3aIiH;
YMEHHE B3aUMOJICHCTBOBATh C COIMALHBIMH MHCTUTYTaMU B COOTBETCTBUU C UX (QYHKIUSIMU U
Ha3HAYECHHEM;
TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOU JEATCIILHOCTH,
2) IATPUOTHYECKOTO0 BOCTIMTAHMS
c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UACHTUYHOCTH, MATPHOTU3MA;
[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHSIM POCCUNUCKHUX YUEHBIX B
obnactu (U3UKU U TEXHUKU;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBECHUS;
CIIOCOOHOCTH OIIEHUBATh CUTYAIlMI0 M MPHUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTUPYACH Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIC B JCSITSILHOCTH YIEHOTO;
OCO3HAHWE JIMYHOTO BKJIaJIa B TIOCTPOCHUE YCTOMYHNBOTO OYAYIIETo;
4) 3cTeTUYECKOr0 BOCTIUTAHMSI:
ACTETHYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY HAYYHOTO TBOPYECTBA, MPUCYILETO
¢bu3nueckoil HayKe;

5) TpyaoBoro BocnuTaHus:
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MHTEpEC K pa3nu4HbIM chepam mpodeCCHOHATBHON NESTEIBHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
($U3MKOI U TEXHUKOU, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP OyayIieil mpodeccuu U pealn3oBbIBaTh
COOCTBEHHbIE )KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO M camMooOpa3oBaHHIO B oOjacTu (U3UMKH Ha
MPOTS)KEHUU BCEU KU3HH;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS:

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYIbTYphl, OCO3HaHHWE TJIOOATBLHOTO  Xapakrepa
9KOJIOTUYECKHX MPOOIeM;

IJIJAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUN B OKPYXKAIOIICH Cpele Ha OCHOBE 3HAHMS IIENCH
YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHue OIbITa ACSITEILHOCTA KOJOTUYECKOW HAINPABICHHOCTH HAa OCHOBE HMMEIOIIUXCS
3HaHUH Mo (pu3uMKe;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKw;

OCO3HAaHHE IEHHOCTHM HAY4YHOU JesTeNbHOCTH, TOTOBHOCTb B Ipoliecce U3ydeHus (U3uku
OCYIIECTBISATH MPOEKTHYIO M UCCIIEI0BATENbCKYIO NESTEIbHOCTh HHIUBUIyaTbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI
Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUS
ba3oBble JJornyeckne 1eMCTBUSA:

CaMOCTOSITENNFHO ~ (OPMYIUPOBATH U  aKTyalu3upoBaTh mpobjeMy, paccMaTpuBaTth &
BCECTOPOHHE;

OTIPEICIIATE TENIN JACSITSILHOCTH, 33]1aBaTh MTApaMETPhl M KPUTEPUH UX JTOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

pa3pabarhiBaTh IUIAaH pEHICHHUS MPOOJIEMBbI C YYETOM aHadn3a HMMEIOIIUXCS MaTepUalTbHBIX U
HEMaTepUATHHBIX PECypPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTD, OIICHUBATH COOTBETCTBHE PE3YJILTATOB IIEJISIM, OIICHUBATH
PUCKHU TIOCTIEACTBHIA NeSTENbHOCTH,

KOOPJIUHUPOBATh U  BBHIMOJHATH pabOTy B  YCIOBUSX pealbHOrO, BHUPTYadbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

ba3oBble uccienoBaTelbCKHue AeCTBHUA:

BJIaACTh HayQHOﬁ TCPMUHOJIOT Heﬁ, KJIIOYCBBIMU IMOHATHUAMA U MCTOdaMU (I)PI3H‘-ICCKOI>1 HAyKH;

[okymeHT co3aaH B anekTpoHHoi chopme. Ne 33 ot 01.09.2023. UcnonHutens: Mapdunosa H.B. 0 AIEKTPOHHbINA
CrpaHunua 21 3 33. CTpanuua cosgara: 01.11.2023 11:29 =¥ TATAPCTAH



BIIQ/ICTh HABBIKAMU Y4€OHO-HCCIIEIOBATEILCKON U MTPOSKTHOM IEATETHPHOCTH B 001acTH (DU3HKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILBHOMY MOMCKY METOJIOB PEIIeHUs 3a/1ad (PHU3n4ecKoro
coJiep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJ0B MTO3HAHMUS;

BIIQJIETh BUJAMH JCSITEIBHOCTH IO TOJYYEHUIO HOBOIO 3HAHMs, €ro HWHTEpIpeTalui,
MpeoOpa3OBaHUI0 M MPUMEHEHUIO B Pa3UYHBIX YYEOHBIX CHUTYallUsX, B TOM YHCIIE MPU CO3TAHUU
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISTH MPUYUHHO-CIICJICTBEHHBIC CBS3HM U aKTyaJHU3WPOBATh 3aJ1ady, BBIIBUTAaTh TUIIOTE3Y €6
pellleHrs, HAXOAUTh apryMEHTHI JJIs JOKa3aTelIbCTBA CBOMX YTBEP)KICHHI, 3a/1aBaTh MapameTpbl U
KPUTEPUU PELLICHUS;

aHAIM3UPOBATH TOJTYUCHHBIC B XOJI€ PEUICHUS 3a7aud PE3yJbTaThl, KPUTUYCCKH OLIEHUBATH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MECHEHUE B HOBBIX YCIIOBHSX;

CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33/]a4l B 00pa30BaTEIbHOMN JIEATEIHHOCTH, B TOM YHUCIIE
MIpH U3yYCHUH (PU3UKU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIECHUBAThH MPUOOPETEHHBIN OITBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00JIACTh KU3HEACITSILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeill;

BBIIBUTATh HOBBIE HJI€U, MPeJyIaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33a49H, TOMYCKAIOIINE ATbTCPHATUBHBIC PCIICHUSI.

Pa6ora ¢ undopmanmueii:

BIIa/IETh HAaBBIKAMU MONydeHUs] HHPOopMaAIuu GU3NIECKOTO COACPKAHUS U3 HICTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITENIBHO OCYIIECTBISATh TMOWCK, aHAIM3, CUCTEeMATH3alMI0 U HWHTEPIPETAIUIO
WH(OPMAIINY PA3IMIHBIX BUIOB U (OPM TPEICTABIICHUS;

OIICHUBAThH JJOCTOBEPHOCTHh HH(OpMAIIHH;

UCIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpTaHU3alMOHHBIX 3a/lad C COONIO/IeHHeM TpeOOoBaHUMU
PrOHOMUKH, TEXHUKH 0€301aCHOCTH, THTUEHBI, PeCypCcOCOepPEKCHHUS, TPABOBBIX U ITHUECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJAEPIKAHUS B PA3IUYHBIX (hopMarax ¢ y4éTOM Ha3HAuCHUs
nH(OpMAIIUY U LIETIEBOM ayIMTOPUH, BBIOUPAs ONTUMATBHYIO (POPMY IIPECTABICHUS U BU3YAIU3AIIHH.

KoMMyHUKaTHBHbBIE YHUBEPCATbHbIE YUeOHbIe 1€ CTBUS:

OCYIIECTBIIATH OOIICHUE HA YPOKax (PM3MKHU M BO BHEYPOUHOU JISATEIIBHOCTH;

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

Pa3BEPHYTO U TOTUYHO U3JIAraTh CBOIO TOYKY 3PEHUS C UCTIOJIh30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCHOJIb30BaTh MPEUMYILIECTBA KOMaHAHON U UHIUBUYalbHON pabOTHI;
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BbIOMpPAaTh TEMaTHKy W METOJbl COBMECTHBIX JEHCTBUH € y4ETOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KJI0T0 4IEHA KOJUIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOH ACATEIBHOCTH, OPraHU30BBIBATE U KOOPIUHUPOBAThH JEHCTBUS 110
€€ IOCTWI)KEHHUIO: COCTAaBJIATHh IUIAH JCHCTBHUM, paclpenciaTh POJIU C y4ETOM MHEHUN y4YacTHHUKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa M KaXKIOrO YYaCTHHKA KOMaHIbl B OOLIMI pe3ylbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

IIpejiaraTb HOBBIE IIPOCKTBI, OLICHMBATh HJEH C IIO3ULUUM HOBU3HBI, OPHUTMHAJIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3NIMYHBIX CUTYALMSX, IPOSABIATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUITMATHBHBIM.

PeryisitTuBHbIe YHHBepCaJbHbIC y4eOHbIE el CTBUS
Camoopranuszanmsi:

CaMOCTOSITENTbHO ~OCYIIECTBIISITh TMO3HABATEIBHYIO JICATEIILHOCTh B 00JacTH (U3UKU |
aCTPOHOMUU, BBISIBJIATH IIPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IIJJaH PELICHHUs pPAacu€THBIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBINOJIHEHUS IIPAKTUYECKOM pabOThI ¢ yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U
IIPEATIOYTEHNN;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacuIMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JienaTh OCO3HAHHBIIM BEIOOP, apryMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIlICHNUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U MPOSIBICHUIO APYAMLIMH B 00JAaCTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyIbTYpPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIeTh HABBIKAMU TO3HABATENbHOW pe(IeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX NEHCTBUH M
MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YNbTATOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYallluH, BbIOOpa BEPHOIO PEIICHNUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIMU3€E PE3yNIbTaTOB AECATEIbHOCTH;

MPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€E PE3YIIbTATOB JIEATEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.
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B mpouecce AOCTMKEHHS JTUYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTpamMMbl MO (pu3uke AJis
YPOBHSI CpeIHEro oOImero o0pa3oBaHHUS Yy OOYYArOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEIUICKT, TPEATOJIAr Ao ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSIHHE, BHIIETh
HaIMpaBJICHUS Pa3BUTHUS COOCTBEHHON AMOIMOHAIBHOM cephl, OBITh yBEpEHHBIM B ceO¢;

CaMOpPETYJIMPOBAHMS, BKIIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPHUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHAIBHBIM HM3MEHEHHUSM M TPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAOIICH CTPEMIICHHE K JOCTHIKEHHIO TICITH U YCIIEeXY, ONTHMH3M,
WHUIMATUBHOCTh, YMEHHUE JICWCTBOBATH UCXO/ISI U3 CBOMX BO3MOXHOCTEH;

AMIATHH, BKIIOYAIOIICH CTIOCOOHOCTh MOHMMATh 3MOITMOHAILHOE COCTOSIHHUE APYTUX, YYUTHIBAT
€ro MPH OCYIIECTBICHUU OOLICHHS, CIIOCOOHOCTh K COUYBCTBUIO U CONIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPAWUBATh OTHOIICHHS C JPYTUMH
JIOTbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC M pa3pemiaTh KOH(INKTHL

MNPEJIMETHBIE PE3YJbTATHBI

K xoHniy o0y4enus B 10 KJ1acce npeIMeTHbBIC PEe3yJIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPAXKATh
C(OPMHPOBAHHOCTh Y O0YYAIOIIUXCS YMEHUI:

JIEMOHCTPHPOBATH HAa IPUMEPaX POJIb K MECTO (PU3UKHU B OPMUPOBAHUN COBPEMEHHON HAYIHOU
KapTUHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHHWKH M TEXHOJOTHH, B MPAKTUYCCKOU ICSITEIHLHOCTH
JTIOJICH;

YUUTBHIBATh TPAHUIIBI MPUMEHEHUS H3yYeHHBIX (U3NYECKUX MOJeNeil: MaTepuanbHas TOYKa,
WHepIMaibHas CUcTeMa 0TCYETa, abCOMOTHO TBEPIOE TEJO, UICATBHBIIN a3, MOJICIH CTPOCHHS T'a30B,
KHUJIKOCTEH U TBEPIBIX TEJ, TOUCUHBINA MICKTPUICCKUH 3apsii IPH PEeIIeHUN GU3NISCKUX 3a/1a4;

pacrno3HaBaTh (pU3NYECKUE SBICHHUS (IIPOLIECCHI) U OOBACHATH X Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHUECKON TEOPUU CTPOCHHS BEIIECTBA U OJICKTPOJMHAMHUKH: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBM)KCHUE, CBOOOHOE TaJICHHUE TeJ, JBUKCHHE 110 OKPYKHOCTH,
WHEPIHs, B3auMoJieiicTBHE Tel, Tuddy3us, OpOyHOBCKOE ABMKCHHE, CTPOCHHE KUIKOCTSH B TBEPIBIX
TeJN, U3MEHEeHHe o0BhEMa Ted MpU HarpeBaHUM (OXJaXKIEHUH), TEIUIOBOE pPaBHOBECHE, HCIApEHUE,
KOHJICHCAIINS, TUIABJICHHE, KPUCTAIN3AIINS, KHTIEHUE, BIAXKHOCTh BO3/TyXa, TOBBIIIICHHUE 1aBIICHUS ra3a
TIPH €T'0 HAarPEBAaHUU B 3aKPBITOM COCY/IE, CBS3b MKy TTapaMeTpaMK COCTOSIHHSI Ta3a B H30IPOIIeccax,
JJIEKTPU3AIHS TN, B3aUMOJICHCTBHE 3aps/IOB;

OIMKCHIBATh MEXAaHUYECKOE JIBIKEHUE, MCIIONB3Yys (DHM3MUECKHe BEIHYMHBL: KOOpAWHATA, MYTh,
nepeMenieHne, CKOpocTh, YCKOpPEHHEe, Macca Tela, Cuila, UMIYIbC Tela, KUHETHYeCKas JHEpTHus,

IMOTCHIHAJIbHAsA SHECPIrUusd, MEXaHNYCCKas pa60Ta, MCXaHUYCCKas MOUIHOCTD, ITPHU OIMMCAHWH ITPAaBHUIIBHO
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TPAaKTOBaTh (PU3MUECKUH CMBICI HCHOJIB3YyEMBIX BEIMYHH, UX O0O3HAYCHUS U EAMHHULBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYUHY C JPYTUMH BEITHUYNHAMM;

OIMCBIBATh M3yYEHHbIE TEIUIOBbIE CBOWCTBA TEJ M TEIUIOBBIC SIBJICHUS, UCIOJb3Ys (pusnueckue
BEJIMYMHBIL: ABJICHHUE Ta3a, TEMIIepaTypa, CpEeIHAsS KUHETHYECKas DHEPIHUsl XaOTUYECKOrO JABMXKECHUS
MOJIEKYJ, CPEIHEKBaJpaTU4Has CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEPIHUs,
pabora raza, K03(QPUIMEHT MOJIE3HOTO JCUCTBUS TEIUIOBOTO JIBUTATEIIS; MIPHU OMHCAHUU TPABHILHO
TPAaKTOBaTh (PM3UYECKUI CMBICI HCHOJIB3YEMBIX BEIMYHH, UX OOO3HAYCHUS W EAMHHUIBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUYHMHY C APYTUMH BEIMUUHAM;

ONHMCHIBATh HW3YYEHHBIC DIIEKTPUYECKHE CBOMCTBA BEIIECTBA M DJIEKTPUYECKHE SIBICHHUS
(mpouieccel), HCIONB3Ysl (DU3UYECKHE BEIUYMHBL: DIEKTPUYSCKHNA 3apsl, DJIEKTPUYECKOEe IIOJIE,
HanpspKEHHOCTD TOJIS, MOTEHIUAN, Pa3HOCTh MOTEHIMAJIOB; MPU ONKWCAHUU MPABWIBHO TPaKTOBATh
¢u3nyeckuif CMBICI MCIOJIB3YEMbIX BEIMYMH, MX O0O3HAUEHUS M €IMHUIIbI; yKa3blBaThb (HOPMYJIbI,
CBSI3bIBAOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTMMHU BEIMYMHAMU;

aHATM3UPOBATH (PU3UIECKUE MTPOIECCHI U SBJICHHUS, UCTIOIB3Ys (PU3MUECKUE 3aKOHBI M IIPUHIIATIBL:
3aKOH BCEMUPHOro TArorenus, 1, Il u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHHSI MEXaHUYECKOW DHEPTUH,
3aKOH COXPaHEHUsS HMMITYJIbCaA, IPUHLMII CYNEPIIO3ULIUN CHJI, IPUHLUII PaBHONIPABUS MHEPLMAIBHBIX
CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHHUS BEILECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeHel KNHETUYECKOW SHEPTUuH TEIUIOBOTO ABMKEHUS MOJIEKYJ ¢ aOCOIIOTHOM TeMrepaTypoi, epBbIi
3aKOH TEPMOJIMHAMUKH, 3aKOH COXpAaHEHUS JJIEKTpUYEeCKoro 3apsijia, 3akoH KynoHa, mpu 3ToM
pas3nuyaTth CIOBECHYIO (POPMYITHUPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKEHUE U YCIIOBUS (TPAHULIBI,
00J1acTH) NPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE NMPHUHLMIBI JAEHCTBUS MAalIMH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3auyaTth yCIOBHs UX OE€30MaCHOT0 MCIOIb30BaHUS B IOBCEIHEBHON KU3HU;

BBIMOJIHATh 3KCIEPUMEHThl IO HCCIENI0BaHUIO (PU3MUYECKUX SBJICHUH M MPOLECCOB C
UCIOJIb30BAaHUEM NPSMBIX U KOCBEHHBIX M3MEPEHUH, MpH 3ToM (popMynupoBaTh HpodieMy/3anady u
TUTIOTE3y Yy4yeOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TMPEIJIOKEHHOTO0 O000pyAOBaHUS,
MIPOBOAUTH ONBIT U POPMYITUPOBATH BHIBOIBI;

OCYILECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEpeHHs (PU3MYECKHX BEIUYMH, IIPU 3TOM BHIOMPAThH
ONTUMAJIBHBIA C€IOCcO0 H3MEpPEeHHsT M HCIOIb30BaTh M3BECTHBIE METOJbI OILEHKH IOrpPEIIHOCTEH
U3MEPEHU;

UCCIIEI0BaTh 3aBHUCHUMOCTH MeXAy (U3MUYECKMMM BEIMYMHAMHU C HCIIOJIb30BAHHEM MPSIMBIX
U3MEPEeHUH, MpH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATh pe3yJbTaThl IOJYyYECHHON
3aBUCUMOCTH (M3UYECKUX BEIMYUH B BHJE TaONMIl U rpadHKoOB, JeNaTh BBIBOJBI MO pe3yibTaTaM

HCCIICIOBAHUS,
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coOmoaTh npaBuiia OE30MAaCHOTO TpyJa MpPU MPOBEIACHUU MCCIEAOBAHUM B paMKax y4eOHOTO
HKCHEPUMEHTa, Y4eOHO-UCCIIEOBATENIbCKOM M TMPOEKTHOW JIEATENHOCTH C HCIHOJIb30BaHUEM
WU3MEpUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYI0BAHHUS;

pemats pacuéTHbIe 3aJauM C SBHO 33JaHHON (PU3NYECKOM MOJEINBIO, UCTOIb3Ys (PU3ndecKue
3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4i BHIOMPATh (PU3UYECKYIO MOJEIb, BHIACTAT
¢du3nveckre BeTUIUHBI U (OPMYITbI, HEOOXOJUMBIE IS €€ PEeLIeHHUs, IPOBOAUTH PACUETHI M OIICHUBATH
PeaTbHOCTh MOIYYEHHOTO 3HAYeHUS (PU3HUUECKON BETMYMHBI;

pelaTth KaueCTBEHHBIE 3aJayd: BBICTPAWBATh JIOTUYECKH HEMPOTHUBOPEUYUBYIO IIETIOUKY
paccyXIeHUii ¢ OTIOpPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

MCIOJIB30BATh MPH PEIICHUH Y4eOHBIX 337a4 COBPEMEHHbIE HH()OPMAIIHOHHBIEC TEXHOJIOTHH IS
MOWUCKA, CTPYKTYPUPOBAHUS, WHTEPHPETAIMA W TIPEACTABICHUS y4eOHOW W HAYYHO-TIONMYJISIPHON
nH(OpMAaLIUY, TOTYYSHHON M3 Pa3jMYHbIX HCTOYHHMKOB, KPUTHUECKU aHAIU3UPOBATH IMOJIY4aEMYIO
nHpopMaIuo;

MIPUBOANTH TIPUMEPHI BKJIa/la POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOW KMU3HH JJs 00ecredeHus
0€30MacHOCTH TpU OOpalleHHH ¢ MpUOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMH, IS COXpaHEHUs
3II0OPOBBSI U COOJTIOJICHHUS HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B TpyIIEe C BBHINOJIHEHHEM pPa3IMYHbIX COLMAIBHBIX pPOJIEH, IUIAHUPOBAaTh padbOTy
IPYIIIBI, PAllMOHAIBHO paclpeleNaTh 00A3aHHOCTU U IJIAHUPOBATh JAEATENbHOCTh B HECTAHAAPTHBIX
CUTyalusX, aJEKBaTHO OLICHMBAaTb BKJIAJ KaXJOr0 W3 YYacTHUKOB TpPYIIBl B pEIICHUE
paccMaTpuBaeMoi TPOOIEMBI.

K koniy 06yuenus B 11 kj1acce nmpeIMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXaTh
c(OPMHPOBAHHOCTh Y O0YJAIOIIUXCS YMEHUI:

J€MOHCTPHPOBATh Ha IPUMEPAX POJIb U MECTO (PU3HUKH B (POPMUPOBAHUN COBPEMEHHON HAYUHOM
KapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B MPaKTUYECKOW AESITEIbHOCTU
JOJIeH, IeTI0OCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YUUTHIBATh IPAHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3UUECKUX MOJIENIEH: TOUEUHBIH 3IeKTPUUECKUI
3apsj, Jy4 CBETa, TOYEUHBII UCTOUYHUK CBETA, AJIEPHAsI MOJEIb aTOMa, HYKJIOHHAs MOJIE]Ib aTOMHOIO
sJipa MpH perieHny GU3NUECcKuX 3a1ad;

pacro3HaBaTh (U3MUECKHE SBICHUS (TIPOIECCH) W OOBICHATH WX HA OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA M KBAaHTOBOM (PU3MKH: 3JIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MATHUTHOE JIEHCTBUS TOKA, B3AaUMOJECHCTBUE MarHUTOB, JIEKTPOMAarHUTHas UHAYKLUSA,
JefiCTBE MarHUTHOTO TOJS Ha MPOBOAHMK C TOKOM M JBIKYIIMKCS 3apsjl, AJIEKTPOMarHUTHBIE

KojeOaHus M BOJIHBL, MPSMOJIMHEHHOE pACHpPOCTPAHEHUE CBETa, OTpaKeHHe, MpeJoMIICHHE,
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uHTephepeHys, Tuhpakuus U MOIApU3aLMs CBEeTa, AUCIEPCUsI CBETa, (POTOINEKTPUIECKUN IPPEeKT
(poroaddexr), cBeTOBOE MAaBlieHHWE, BO3HUKHOBEHUE JIMHEWYATOrO CIIEKTpa aToMa BOJOPOJa,
€CTEeCTBEHHAs U MCKYCCTBCHHAsI PaOAKTUBHOCTH;

ONMCHIBATh HM3YYCHHBIC CBOWCTBA BEHIECTBA (DJICKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AJIEKTPUUYECKYIO TPOBOJAMMOCTh PA3IMYHBIX CpPEld) M 3JICKTPOMArHUTHBIC SIBICHHUSA (IIPOIECCHI),
UCTOJNB3Yysl (PU3MUECKUE BEIMYMHBI: IEKTPHUUCCKUI 3apsijl, CHiIa TOKA, HJIEKTPHUECKOE HAIPsLKEHHE,
AJIEKTPUUYECKOE COIMPOTHBIIEHUE, PA3HOCTh IMOTEHIMAJIOB, JIEKTPOJBIKYIIAs cuja, padoTa TOKa,
WHAYKIUS MarHUTHOTO TOJis, cuiia Ammepa, cuia JIopeHIla, WHIYKTHMBHOCTh KAaTYIIKH, SHEPTHS
AJIEKTPUYECKOTO ¥ MArHUTHOTO TOJIEH, TIEPUO/] U YacTOTa KoJieOaHUi B KOJIeOaTeIbHOM KOHTYPE, 3apsil
U cuJla TOKAa B TPOLIECCE TAPMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHuil, (POKyCHOE pacCTOSHUE U
OINITUYECKasl CHJIA JIMH3bI, TP ONMCAHUH MPABUIHHO TPAKTOBATH (PU3NUECKUN CMBICI UCTIOIB3yEeMBIX
BEJIMYMH, UX O00O3HAYCHUS M CIAMHUIIBI, YKa3bIBaTh (YOPMYJIbI, CBS3BIBAIONINE JaHHYIO (DU3UYCCKYIO
BEJIMYMHY C JPYTUMH BEITUYNHAMH,

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS W TPOLIECCHI, UCTIONB3Ys (PU3NUECKUE BETUYMHBI:
CKOpOCTh 3JIGKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, PHEPTUs W UMITYIbC (HOTOHa,
MEpUOJl TOJypaclaja, JHEPIrus CBA3M ATOMHBIX sIep, TpPU ONUCAHHM MPABHIBHO TPAKTOBAThH
(GU3NYEeCKU CMBICI HCIIOJIb3YEMbIX BEIUYMH, MX OOO03HAUCHUWS W CIWHHIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (PU3MUECKYIO BEIUYMHY C JPYTMMH BEIMYMHAMH, BBIYUCISATH 3HAYCHUE
(hbU3UYECKON BEITMYHMHBI,

aHAJM3UPOBATh (GPU3NUECKUE ITPOLIECCHI U SBJICHUS, UCTIOb3Ys (PU3NUECKUE 3aKOHBI U IIPUHIIUIIBL:
3akoH OMa, 3aKOHBI MOCJIEA0BATENLHOTO M MapalIeIbHOTO COEAMHEHUS TPOBOIHUKOB, 3aKOH JI>KOys—
JIeHna, 3aK0H JIEKTPOMAarHUTHOW HHIAYKIINH, 3aKOH MPSMOJIHMHEHHOTO PacIIpOCTPAaHEHHS CBETA, 3aKOHBI
OTpa)XE€HHUs CBETa, 3aKOHBI MPEJOMJICHHUS CBETa, ypaBHEHHE OWHINTeHHaA I porodddexra, 3aKoH
COXpaHEHMs SHEPTUH, 3aKOH COXPAaHEHHS UMITYJIbCA, 3aKOH COXPaHEHHs JJIEKTPUUYECKOT0 3apsijia, 3aKOH
COXpaHEHMs MacCOBOI'0 YHCIIA, HOCTyaThl bopa, 3aKoH pajinoakTUBHOTO pacnaa, Mpyu 3TOM pa3indyaTh
CJIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAXKEHUE U YCIOBHUS (TPaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OIIpeJIeNIATh HalpaBJieHUe BEKTOpa MHAYKIIMM MAarHUTHOTO IOJI MPOBOJHHMKA C TOKOM, CHIIBI
Awmmnepa u cuisl JlopeHua;

CTPOMUTH U OMHUCHIBATh U300pakeHNe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHl TI0 HUCCIEOBAaHHIO (PU3MUYECKUX SBJICHUH W MPOIECCOB C
HCIOJIb30BAHUEM NPSAMBIX M KOCBEHHBIX M3MEPEHUHU: IPU 3TOM (OPMYIHPOBATH MpodiaeMy/3aaady u
TUNOTE3y Y4eOHOro »SKCHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3 MpPEIOKEHHOro 000pyaoBaHHUS,

MIPOBOAUTDH ONBIT U (OPMYITUPOBATEH BHIBOIBI;
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OCYILIECTBIISITh TPSMBIE U KOCBEHHBIC M3MEpPEHUS (PU3NYECKUX BEIHYWH, NMPU ITOM BHIOUPATH
ONTUMAJBHBIA CIIOCO0 W3MEpPEHUST M WCIOJIb30BaTh W3BECTHHIE METOIBI OILEHKH TOTPEUTHOCTEH
HU3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEITUYHMH C MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN: TIpU
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3yJIbTaThl OTYUYECHHONW 3aBHCHUMOCTH (PU3NUICCKUX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, JeNIaTh BBIBOBI IO PE3YJIbTaTaM HCCIICIOBAHHUS,

coOoaTh mpaBmiia 0e30MacHOr0 TPyHAa MpH MPOBEACHUU HCCIICAOBAHUM B paMKax y4eOHOTro
JKCIIEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOW U TMPOEKTHOW JAESITENTbHOCTH C HCIOJIb30BAHUEM
W3MEpUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHUS;

pemats pacu€THbIC 3a7a4M C SBHO 3aJaHHON (PU3WYECKOW MOJEINBIO, UCTOIB3Ys (PU3NIECKUe
3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBHUS 3a/1a4 BEIOUPATh (PU3HUECKYIO MOJICITh, BBIICTSATh
(busnueckre BeIUYUHBI U POPMYIIbl, HEOOXOAMMBIE 1715 €€ pelIeHusl, IPOBOUThH PACUEThI U OLIEHUBATH
PEATbHOCTH MOJTYYEHHOTO 3HAYEHUS (PU3NYECKON BETUUHHBI;

pelarh Ka4yeCTBEHHBIE 3aJadyM: BBICTPAUBATH JIOTMYECKH HEMPOTUBOPECUMBYIO ILEMOYKY
pacCyXJICHHI ¢ OTIOPO Ha M3yUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUSCKUE SBIICHUS;

UCIOJIb30BAaTh MPU PEIICHUU YUeOHBIX 33a]]a4 COBpEMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTUH IS
MONCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU W MPEICTABICHUS Y4YEOHOM M Hay4dHO-TOMYJISAPHOM
nH(OPMAILINHY, TOJTYYCHHONH W3 Pa3jMYHBIX HCTOYHHKOB, KPUTHUECKH aHAIM3HPOBATH IMOY4aEMYIO
nH(pOpMaIIHnIo;

OOBSICHATh TPHUHIIMIIBI JACWCTBUS MAIIWH, MPHUOOPOB M TEXHUUYECKHUX YCTPOMCTB, pazmuvaTh
yCIOBUS MX O€30MaCHOT0 UCTOIb30BaHUS B TIOBCETHEBHOM JKU3HU;

MIPUBOUTH IPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOW KMU3HH JJs 0OecredyeHus
0€30MacHOCTH TpU OOpalieHHuH ¢ NpUOOpaMu U TEXHUYECKHMMH YCTPOWCTBAMH, I COXpaHEHUs
3J10pOBbS U COOIIOICHNS HOPM DKOJIOTUUYECKOT0 TIOBEJCHUS B OKPYKaIOIEH Cpee;

paboTaTth B TPYyNIE C BHIMIOJHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH, IUIAHUPOBATh PaboOTy
TPYNIbBI, PAIMOHATBHO paclpedeisiTh 00s3aHHOCTH M TUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX
CUTyalUsIX, aJEKBAaTHO OLEHMBATh BKJIAJ KaXJON0 W3 YYaCTHUKOB TPYyNIIbl B pELICHUE

paccMaTpuBaeMoi TPOOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne n/m Konrpoabubie IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

bu6mmoreka [IOK

1.1 @u3KKa ¥ METOJIbI HAYYHOT'O TIO3HAHUS 2
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 2

Pa3zgen 2. MEXAHUKA

bu6mmoreka [IOK

2.1 Kunematuka 5
https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK

2.2 JnHamuka 7
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK

23 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnorexka [JOK
3.1 9 1
TEOpHH https://m.edsoo.ru/7f41bf72
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bubmuoreka [JOK

3.2 OCHOBBI TEPMOJIUHAMUKHU 10
https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSIHUS BELLIECTBA. bubmumorexa [IOK
33 da30BbIC TIEPEXOBI > https://m.edsoo.ru/7{41bf72
Hroro no pazneny 24
Paznen 4. JJIEKTPOJAUHAMUKA
4.1 DJIEKTpOCTaTUKa 10 Baomorexa HOK
https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 271eKTpUYECKUNA TOK. TOKHM B bubnnorexa [HOK
+2 pa3IMYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KUIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NMpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
. MarnuTHoe noje. JIeKTpOMarHuTHast . . ; bubnnoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 . bubnnorexa [HOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢
55 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 5 . bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2.3 Orntuka 10 3
https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 24
Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crieNMaIbHON TEOPUHU A . bubnmuorexa [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
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Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubmuorexa [JOK
4.1 OJ1eMeHTH KBAHTOBOU ONTHKU 6
https://m.edsoo.ru/7{41c97c¢
bubmuoreka [JOK
4.2 Crtpoenue atoma 4
https://m.edsoo.ru/7{41c97c¢
bubmuorexa [JOK
4.3 ATtoMHOE S1pOo 5
https://m.edsoo.ru/7{41c97c¢
Uroro no pazgeny 15

bu6mmoreka [IOK
5.1 DJIEMEHTBI aCTPOHOMHUH U aCTPO(PHU3UKU 7
https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
| bubmorexa [JOK
6.1 O6o061matoiiee MOBTOpPEHUE 4
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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