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MHNOACHUTEJIbBHAA 3AITNCKA

[Iporpamma no gusnke 6a30BOro ypoBHS Ha YPOBHE CpEAHEro 001ero o0pazoBaHust pa3paboTaHa Ha OCHOBE
TIOJIO’KEHUH 1 TpeOOBaHMI K pe3ysbTaTaM OCBOCHHMSI OCHOBHOH 0Opa3oBaTENbHOW NMPOTPaMMBl, MIPEACTABICHHBIX B
®I'OC COO, a takke ¢ yu€roM denepanpbHON padovell MpOorpaMMBl BOCIIMTAHWS W KOHIICIIIIUU TIPEIOAaBaAHUS
yueOHOro mnpemmera «®Pusmka» B 00pa3oBaTeNbHBIX OpraHm3anmsix Poccuiickoil ®Penepanny, peasu3yrONIHX
OCHOBHBIE 00pa30oBaTeNbHBIE TPOrPaMMBIL.

ConeprkaHue porpaMMbl 1o (PU3UKe HaNpaBiIeHO Ha ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa
obywarommxcst 10-11 kmaccoB mpu oO0ydeHMH HUX (QH3MKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JesATeNbHOCTHOTO moaxoza. [IporpamMma mo ¢usuke coorBercTByer TpeboBanusM PI'OC COO x miaHUpyeMbIM
JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJbTaTaM OOYYeHHs, a TaKKe YYUTHIBAET HEOOXOIMMOCTH
peanu3anuy  MEXIIPEAMETHBIX CBs3eH (M3MKH C €CTeCTBEHHO-HAyYHBIMH Y4YeOHBIMHM IpeaAMeTaMu. B Hel
OIIPEJIEIISIIOTCSl OCHOBHBIE II€NIM M3Yy4deHWs (PH3MKM Ha YpOBHE CpEIHEro oOmero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yNbTaThl OCBOEHHS Kypca (PU3UKH: JIMYHOCTHBIE, METAIPEAMETHBIC, TPEAMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no u3nke BKIIIOYALT:

®  [UIAHMpYEMBIE pe3yJbTaThl OCBOEHUSI Kypca (M3MKM Ha 0a30BOM YPOBHE, B TOM YHCJE NpPEIMETHBIC

pe3yNbTaThI MO TOJaM 00Y4eHHUS;

e  cozepkanue ydyeOHoro npeaMera «Dusuka» 1o rogam o0y4eHHs.

®duznka kak Hayka O HambOosee OONIMX 3aKOHAX MPHUPOJBI, BHICTYNAsh B KauecTBE Y4eOHOro npeaMera B
LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHMH 00 okpyxkatomeMm Mmupe. LlIkombHbI Kypc (u3mku —
CHCTEMOOOPAa3 YOI JUIsl €CTeCTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB, IMOCKOIbKY (DU3NUECKHE 3aKOHBI JISKAT B
OCHOBE TMpOIIECCOB M SIBICHHWH, HM3y4aeMbIX XHMHUeW, Ouonorued, Qusmueckodl reorpadueid U acTpOHOMHEH.
Hcrnosnp3oBaHKue M aKTHBHOE NMPUMEHEHHE (QU3MUECKUX 3HAHHW OMpPEAeNseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTHH B cdepe dHEPreTHKU, TPAHCIIOPTA, OCBOCHHUSI KOCMOCA, MOJY4YEHHs HOBBIX MaTepHaliOB C 3aJlaHHBIMH
CBOMCTBaMHU M Jpyrux. M3yueHwe (U3UMKM BHOCHT OCHOBHOHM BKJIaJ B ()OPMHUpPOBaHHE €CTECTBEHHO-HAYy4HOMH
KapTHUHBI MUpa 00y4aromuxcs, B (pOPMUPOBAHHE YMEHHH MPUMEHSATh HAYYHBIH METO]] IO3HAHMUS NIPU BBIMOJIHEHHH
UMM Y4eOHBIX UCCIIEIOBAHUII.

B ocHoBy Kkypca (u3suku 11 ypOBHS CpenHero oduero oopa3oBaHus MONOXKEH PAl UACH, KOTOPBIE MOXKHO
paccMaTpuBaTh KaK IPUHIHIIBI €70 TTOCTPOCHUSL.

Hoes yenocmnocmu. B COOTBETCTBHH C HEW KypcC SIBIISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepHal U3 BCEX pa3enoB (GH3MKY, BKIIOYAET KaK BOIPOCHI KITACCHYECKOH, TaK U COBPEMEHHOH (DU3HMKU.

Hoes eenepanuzayuu. B cOOTBETCTBUU C Heil MaTepuan Kypca (GU3UMKU OOBbETUHEH BOKPYT (DU3UUECKHX
Teopuid. BenymmMm B Kypce siBisieTcss (OpMHPOBAaHHIE NPEICTABICHUH O CTPYKTYPHBIX YPOBHIX MAaTEPHH, BEILIECTBE
U TIOJIE.

Hoes zymanumapuszayuu. EE peanuzaiys IpearojaracT HCIOIb30BaHUE I'yMaHHTapHOTO IIOTEHIMaa
¢u3nueckoii HAYKH, OCMBICICHHE CBS3M pa3BUTHA (GHM3MKM C pa3BUTHEM OOIIecTBa, a TaKkKe C
MHPOBO33pPEHYECKIMH, HPABCTBEHHBIMH U 9KOJIOTHYECKUMH IPOOJIEMaMH.

Hoess npuxnaonot nanpaenennocmu. Kypc ¢usuku mpejmonaraer 3HaKOMCTBO C IIHPOKAM KPYroM
TEXHMYECKHUX U TEXHOJOTHYECKHUX MPHUIOKEHNUI U3Y4EHHBIX TEOPUil U 3aKOHOB.

Hoes oxonocuzayuu peanusyeTcss IOCPEACTBOM BBEICHMS JIEMEHTOB COMAEPXKAHUS, ITOCBAIIEHHBIX
9KOJIOTMYECKHM IpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TaKXKe
o0cyxIeHus IPodIIeM PaIOHAIEHOTO TIPUPOIONIONBE30BAHMS U AKOIOTHIECKO 0€301MacHOCTH.

CTep)KHEBBIMH 3JIEMEHTAMH Kypca (GH3MKM Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHUS SIBISIOTCS
¢mnueckre Teopun ((GOpMHpOBaHHE IPEACTABICHHNA O CTPYKType HOCTPOCHHA (H3HYECKOH TEOpUH, pOIU
(yHIaMEHTaIbHBIX 3aKOHOB ¥ MPHHIIUIIOB B COBPEMEHHBIX MPEACTABICHHUAX O MPUPOJIE, TPAaHHUIAX MPUMEHUMOCTH
TEOpPHH, JJISl ONMCAHUSI €CTECTBEHHO-HAYIHBIX SIBICHUI 1 TIPOIIECCOB).

CucTeMHO-AEATETHHOCTHBIM TTOIX0M B Kypce (pM3MKM peanm3yercs NMPEeXIe BCEro 3a CUET OpTraHW3aLUH
9KCTIEPUMEHTAIBHON JeATeNbHOCTH oOydaronmxcs. st 6a30Boro ypoBHs Kypca (M3HKH — 3TO HCIIOIb30BaHHE
cucTeMbl (PPOHTANTBHBIX KPATKOBPEMEHHBIX SKCHEPHMEHTOB M J1a0OpaTOPHBIX PadOT, KOTOpBIE B NMPOTrpaMMe II0
¢u3nke 00BETUHEHHI B OOMIMH CIFICOK YYEHHWYECKHX IMPAKTHUECKUX pabdoT. BrimeneHne B yka3aHHOM IepedHE
71a00paTOpHBIX PadoT, MPOBOANMBIX JUISI KOHTPOJIS M OLEHKH, OCYIIECTBISIETCS YYaCTHUKaMH 0Opa30oBaTelbHOIO
Tporecca UCXoasl U3 0COOCHHOCTEW IUTAaHMPOBAHMS W OCHAIIeHHs KaOuuera (umsmku. IIpu sTom obecrieunBaercs
OBNIaJIeHNE OOYYaIOIMMHKCS YMEHUSIMH IIPOBOAWTH KOCBEHHBIE W3MEPEHMs, HCCICIOBAaHMS 3aBHCHMOCTEH
(U3MUECKHX BEINYMH U TIOCTAHOBKY OIBITOB I10 ITPOBEPKE MPEITOKEHHBIX THITOTES.

Bonbimoe BHUMaHWe yaenseTcs pEelIeHNIO PacYETHBIX M KaueCTBEHHBIX 3aaad. [Ipw 3ToM mms pacu€THBIX
3a1ad TPHOPHUTETOM SIBJISIOTCS 33Ja4d C SBHO 3aJaHHON (DPM3MUECKOH MOJENbi0, MO3BOJSIONINE HPUMEHSTH
M3y4eHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OIHOTO pasjena Kypca, TaK M MHTETPHUPYS 3HAHMS W3 PasHbIX
pa3znenoB. [ KauecTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/laHusl HAa OOBSICHEHWE NPOTEKaHUS (PU3NIECKUX
SIBJICHUH W TIPOILIECCOB B OKPY)KAIOIIEH XKN3HH, TpeOyronme BpI0opa (pru3ndeckoil MOAENN sl CUTYalluy IPaKTHKO-
OPHEHTHPOBAHHOTO XapaKkTepa.



B coorBerctBum ¢ tpeboBanmsimu PI'OC COO k MarepuanbHO-TEXHHYECKOMY OOECIIeUueHHI0 ydeOHOro
mporiecca 0a3oBBI ypOBeHb Kypca (HM3MKH Ha YPOBHE CpelHero oOmero oOpa3oBaHUS JIOJDKEH H3y4daThCs B
YCIIOBUSIX TIPEIMETHOTO KabnHeTa (DM3UKH WM B YCIOBHUSIX MHTETPUPOBAHHOTO KaOMHETa IIPEIMETOB €CTECTBEHHO-
Hay4HOrO IMKJIa. B kabuHere (pU3NKH JOIDKHO OBITH HEOOXOMMMOe 1abopaTopHOe 000PYAOBaHUE JUTS BHITOTHEHHS
YKa3aHHBIX B IPOrpaMMe 1o (pU3HKe yIeHHUECKUX MPAKTHIECKUX PadoT U IeMOHCTPAIMOHHOE 000pY/JI0BaHHUE.
JeMoHcTpamoHHoe 00opynoBaHue (OPMHPYETCSl B COOTBETCTBUM C NPHUHIUIIOM MHHHUMAaJIbHON
JIOCTaTOYHOCTH M 00ECIIeYMBAET IMOCTAHOBKY IEPEUNCICHHBIX B IpOrpaMMe Mo (U3KKe KIFOUEBBIX AEMOHCTPALIU
JUISL WCCIIENOBAaHHMS W3y4aeMbIX SBJICHHH M TIPOIECCOB, SMIHMPHYECKUX M (yHAaMEHTAIBHBIX 3aKOHOB, HX
TEXHUYECKHUX ITPUMEHEHUH.
JlabopaTopHOe 000pyHOBaHUE I YIEHHUYECKUX MPAKTUUECKUX PadOT GOPMHUpPYETCS B BU/IE TEMATHUECKUX
KOMIUIEKTOB M OOecIieunBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JBYX oOydaronmxcs. TeMaTHieckne KOMIUIEKTHI
nmabopaTopHOro 00O0PY/NOBaHHS JODKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM HCITOJIb30BAaHUH aHAJIOTOBBIX W
IUQpPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIE HU(PPOBBIX Ja00paTOpHii.
OCHOBHBIMH LIEJISIMH U3y4eHHs (PU3UKH B 001IeM 00pa30BaHHU SIBIISFOTCSI:
e  (opMHpOBaHHE MHTEPECA U CTPEMIICHUS 00YYAIOMIMXCSI K HAYYHOMY M3y4YEHHIO TPUPOABI, pa3BUTHE X
WHTEJUIEKTYaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH;

® pa3BHUTHE TIIPEJCTABICHMH O HAYYHOM METOJe IO3HaHHs M (OPMUPOBAHHE HCCIIEAOBATENBCKOIO
OTHOILICHHUS K OKPYKAIOIUM SIBJIICHHSIM;

e (opMHpOBaHHME Hay4YHOrO MHPOBO33PEHHUS] KaK pe3yinbTara HM3ydeHUs] OCHOB CTPOSHHS MAaTephH U
(yHIaMEHTaIbHBIX 3aKOHOB (PU3HKH;

e (opmupoBaHHE YMEHUH OOBSCHATH SIBJCHHUS C WCIOJIb30BaHHEM (U3NMUECKUX 3HAHWM M HayYHBIX
JIOKa3aTeNbCTB;

e (opMupoBaHHE TPEACTABICHUI O PO (U3MKH JUIS PA3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOT M.

JoctwkeHne 3TUX 1ienedl oOecreynBaeTcsl pelieHneM CIEAYIOIMX 3aja4 B TpOIEecce M3Y4YeHHUsl Kypca
(U3MKH Ha ypOBHE CPEIHEr0 O0IIEero 00pa3oBaHus:

®  npuoOpeTeHHe CUCTEMbI 3HAaHUH 00 O0IINX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIIOUAsI

MEXaHHKY, MOJIEKYJIAPHYIO (DU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY M 3JIEMEHTHI acTpO(GU3HKY;
e  (QopMHpOBaHHE YMEHHH NMPUMEHATH TEOPETHUECKHE 3HAHUS M OOBACHEHHs (DU3MUYECKHX SBJICHUH B
HPHUPOJIE U VIS IPUHATHSA IPAKTHIECKHUX PEILCHUH B IOBCEIHEBHON JKU3HU;

e  OCBOGHHME CIIOCOOOB pEIICHHUS Pa3IM4HBIX 3aJa4 C SBHO 3aJaHHOW (U3MYECKOH MOAenblo, 3ajad,
HOJPa3yMEBAIOIIUX CAMOCTOATEIBHOE CO3aHue (PU3NUECKON MOJENH, aAeKBAaTHON YCIOBHAM 3aJauH;

e TOHHUMaHHE (PU3NYECKUX OCHOB M IPHHIMIIOB JEHCTBHS TEXHHYECKHX YCTPOHCTB M TE€XHOJIOTMYECKHX
MPOLIECCOB, UX BIIMSHMSA HA OKPYKAIOLIYIO CPENy;

®  OBJIQJICHUE METOJAMHU CAMOCTOATENBHOTO IUIAHUPOBAHMSA U MPOBEICHUS (PU3NUECKUX HKCIICPHMEHTOB,

aHaJIN3a U UHTEPIPETaly HH(OpMaIy, ONpeaeIeH:s JOCTOBEPHOCTH MIOIyYEHHOr0 pe3ylbTaTa;

®  CO3/IaHHE YCIIOBHM ISl pa3BUTHS YMEHUM MPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUECKOMN AEATEIbHOCTH.

Ha uzyuenue ¢pusuku (0a30BbIii ypOBEHb) HA YPOBHE CpeliHero odIiero oopa3zoBanus oTBoauTcs 136 dacos:
B 10 ximacce — 68 gacoB (2 yaca B Hezenmo), B 11 kiacce — 68 gacoB (2 4aca B HEIENIIO).

[pemnaraemelii B mporpamMme no (H3MKe IEepeueHb J1a0OpaTOPHBIX M IMPAKTHYECKUX Pa0OT SBIAETCS
PEKOMEHIOBaHHBIM, Y4YHTENb JETaeT BBIOOP MPOBEACHMS JAaOOPaTOPHBIX pPabOT M  OIBITOB C  Y4ETOM
HWHIUBUAYAIBHBIX OCOOCHHOCTEH 00yJatOIIIXCsl.



COJAEPXAHUE OBYYEHUSA

10 KJIACC

Pa3nen 1. @u3uka ¥ METOABI HAYYHOI0 NNO3HAHUS
®duznka — Hayka o mpupone. Hayunwsle MeTonpl MO3HAHUSI OKpYKAalollero Mupa. Poib SKCIiepUMeHTa U
TEOPHH B ITpOLIECCE TIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (DU3HKE.
MopnenupoBanue (U3MUECKHUX SIBICHUN M mpoueccoB. Hayunsle rumore3sl. Gusnyeckre 3aKOHBI U TEOPHU.
I'paHuIBl MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpHHIMI COOTBETCTBUSL.

Poms m Mecto ¢usuku B (GOpMUPOBAHHHM COBPEMEHHON HAyYHOH KAapTHHBI MHpAa, B IMPAKTHYCCKOMN
NEeITEILHOCTH TIOACH.

Jlemoncmpayuu

Amnajnorossie 1 HI/I(l)pOBI)Ie HU3MCPUTCIILHBIC HpI/I60pI)I, KOMIIBIOTEPHBIC TaTUYUKHU.

Pa3pen 2. Mexanunka
Tema 1. Kunemamuxa

Mexannueckoe ABwkeHne. OTHOCUTENBHOCTh MEXaHWYEeCKOTo IBIkeHHs. Cucrtema orcuéra. TpaekTopusl.

[TepemerieHne, cKOpocTh (CpEAHssi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepUalibHOM TOUYKH,
UX MPOEKIIMU Ha OCH CHCTeMBbI KoopAuHaT. Clo)keHHe epeMeNeHUH U CI0KEHNE CKOPOCTEH.

PaBHOMepHOE W PaBHOYCKOPEHHOE MpSIMOJHMHEHOEe BWKeHne. ['paduku 3aBUCHMOCTH KOOpDIHMHAT,
CKOPOCTH, YCKOPEHUS, IIyTU U IEPEMELLECHNS MaTEPUAJILHON TOUKH OT BPEMEHHU.

CBoboaHoe masicHue. Y CKOpeHHEe CBOOOIHOTO MaACHuUS.

KpuBonuneitnoe aprkeHue. JIBIkeHHEe MaTEpUAIbHOW TOYKU IO OKPYKHOCTH C MOCTOSHHOM MO MOAYIIIO
CKOpOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHass cKopocTh. [lepuon um yacrora obOpamienus. LleHTpocTpemurenbHoe
YCKOpEHHE.

TexHuueckue ycTpoilcTBa M IPAKTHYECKOE NPUMEHEHHE: CIMIOMETD, IBW)KEHHE CHApSIOB, LICIHBIE U
peMEHHBIE NIEpeNaun.

Lemoncmpayuu

Mogenb cucTeMBI OTCYETA, HILTIOCTPALMA KUHEMATHYECKUX XapaKTEPUCTHK JBUKCHUS.

IIpeobpa3oBaHue IBUKEHUI C UCIIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

ITageHue Ten B BO3AyXe U B pa3speKEHHOM IIPOCTPAHCTBE.

HabGnronenue ABWKEHUS Tena, OPOIISHHOr0 IO YIJIOM K TOPU30HTY M TOPH3OHTAJIBHO.

W3mepeHne yckopeHHs CBOOOIHOTO HaIeHHs.

HanpasieHnue ckopoCTH NpU ABMYKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

W3yueHrie HEpaBHOMEPHOT'O IBUKEHUS C LENBIO OMPEIENIEHNS] MTHOBEHHOI CKOPOCTH.

HccnenoBaHre COOTHOIIECHUS MEXAY IyTSAMH, IPOWIEHHBIMH TEJIOM 3a IIOCIEIOBATEIBHBIE pPaBHbBIE
IIPOMEKYTKHA BPEMEHU IIPH PaBHOYCKOPEHHOM JBHKEHHH C HAYAJIbHON CKOPOCTBIO, PABHOM HYIIIO.

N3yuenne IBHKEHMS IIAPUKA B BA3KOW KUAKOCTH.

W3ydyenne nBrKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIpunnun otHocutenbHocT "anunes. Ilepsolil 3akon HetoToHa. IHEpLIManbHbIE CUCTEMBI OTCUETA.

Macca tema. Cuma. Ilpuaiun cynepro3unuu cwi. Bropoi 3akoH HploToHa misi MaTepHalbHON TOYKH.
Tperuii 3axoH HploTOHA J1s1 MaTepuaibHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsokectd. [lepBas KocMuuecKast CKOpOCTb.
Cua ympyroctu. 3akos ['yka. Bec Tena.
Tpernue. Bumpl TpeHus (mokosi, ckombxeHws, kaueHus). Cuma tpenms. Cyxoe Tpenue. Cuia TpeHHS

CKOJBbKEHUS M cuita TpeHus mokos. Koaddumment tperns. Cuna cCOnpoTHBICHUS NPH IBIKCHNUH TENa B KHUAKOCTH
WJIN Tas3e.

HOCTyl’[aTeJ’IBHOG 1 BpalaTCJIbHOC IBUKCHUC a0COIIFOTHO TBépZ[Ol"O TCIa.

MOMEHT CHIIBI OTHOCHTEIIBEHO OCH BpaIlcHus. Ilnedo cumbl. YcmoBus paBHOBECHS TBépZ[Ol"O TCIa.
Texamdeckue yc’I‘pOﬁCTBa U TOPAKTUYCCKOC MNPUMCHCHHC!
CITYTHHKOB.

Jemoncmpayuu
SIBneHune uHepLUH.

NOAINWITHUKH, JABHUKCHUC HCKYCCTBCHHBIX



CpaBHeHHE Macc B3aUMOAEHCTBYIOIINX TeIl.

Bropoii 3axkoH HeroToHa.

W3mepenue cui.

CrnoxeHue cui.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT JehopManum.

Hesecomocts. Bec Tena mpu yckopeHHOM MOabEME U MaJIEHUH.

CpaBHEHHUE CUJI TPEHUS TOKOSA, KAUEHUS U CKOJIBKECHUSI.

VYcnoBus paBHOBecHs TBEpAOro Tena. Buasl paBHOBecus.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Wzydenue nprkeHust Opycka 1o HAKIOHHOH IIOCKOCTH.

HccnenoBanne 3aBHCHMOCTH CHIJI YINPYIOCTH, BO3HHKAaIOIIMX B NPYKHHE M PE3WHOBOM 00pasle, OT UX
nedopmanuu.

HccnenoBanue ycinoBuil paBHOBECHs TBEPIOTO Tea, MIMEIOIIETO OCh BPALICHUSI.

Tema 3. 3aKonvl cOXpaneHus 6 MeXaHuke

Wmnynsc MaTepuanbHOM TOYKH (Tena), CUCTEMBbl MaTepualibHBIX ToueK. VIMIynbC CHIIBI U M3MEHEHUE
HMITyTbca Tea. 3aKOH COXpaHEHUs! UMITyJIbca. PeakTUBHOE IBHKEHUE.

PaGora crbl. MOITHOCTE CHITBL.

Kunernueckast sHeprusi MatepuaibHOU TOUKH. TeopeMa 00 N3MEHEHNH KMHETHYECKOW SHEPTUH.

[MorennmanpHast sueprusi. [loTeHnManbHas SHeprust ynpyro aeopMHUpPOBaHHON NpyxHHbL. [loTeHIManbHas
SHEprHs Teja BOIU3U MOBEPXHOCTH 3EMIIH.

HOTCHHI/IaJ'IBHbIC U HCIIOTCHUUAJIbHBIC CHIIBI. CBs3b pa60T1,1 HCIIOTCHUMAJIBHBIX CHJI C H3MCHCHHCM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuueckue yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHME: BOAOMET, KONEP, MPYKUHHBIA IIUCTOJNET,
JBIKEHUE PAKET.

Lemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTuBHOE NBMKEHUE.

[epex o/ MOTEHINAIBHOM YHEPIHH B KUHETUYECKYIO0 U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

W3ydenne abCOMOTHO HEYNPYTOro yAapa ¢ IOMOIIBIO JBYX OIMHAKOBBIX HUTSHBIX MAsSTHHKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI C M3MEHEHHEM MEXaHWYECKOH SHEprH Tella Ha MpPUMeEpe PAaCTHKEHHSA
PE3HHOBOTO XKIyTa.

Pa3nen 3. MoJsieky/sipaas ¢gu3nka ¥ TepMOAMHAMHUKA

Tema 1. Ocnogvt MONEKYNAPHO-KUHEMUUECKOI meopuu

OCHOBHBIE TIOJIOXEHUSI MOJEKYIIPHO-KMHETHYECKOW TEOPUH M MX ONBITHOE o0OCHOBaHME. bpoyHOBCKoOe
nswkenue. Jud¢ysus. Xapakrep IBIKSHUS W B3aUMOJICHCTBHS YacTHI| BeliecTBa. MoJenu CTPOSHHUSI ra3os,
KHUIKOCTEH M TBEPIBIX TEN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOeNeid. Macca i pa3Mephsl MOJIEKYI.
KomngectBo BemectBa. [loctostHHas ABOrampo.

TemnoBoe paBHoBecue. Temmeparypa u e€ nsmepenue. [lkana remneparyp Llenbcus.

Mopnenp uneanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KMHETHUECKOH TEOPHH HICaJbHOrO Tasa.
AblcomoTHas TeMmnepaTypa Kak Mepa cpeqHel KMHETHIeCKOH SHeprHH TEeIUIOBOTO IBIKEHHUS dacThil rasza. lllkama
temnepaTyp Kenpsuna. ['a3oBbie 3akoHEI. Y paBHeHNEe MeHneneeBa—Kimamneiipona. 3akon JansToHa. M30mporeccs B
H/ICAIFHOM Ta3€ C ITOCTOSHHBIM KOJMMYECTBOM BellecTBa. | padudeckoe mpeacTaBiIeHHe H30MPOLECCOB: N30TEpMa,
n30Xx0pa, m300apa.

TexHU9IEeCKHE yCTPONWCTBA U MPAKTHUECKOE NPUMEHEHNE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OmnbITE, JOKa3bIBAIOIIME JIUCKPETHOE CTPOSHHE BemecTBa, (oTorpadMu MOJEKYNl OpTraHWYECKHX
COEMHEHUN.

OmebiTe! 1o U y3Un XKUAKOCTEH U Ta30B.

Mopnenb 6pOoyHOBCKOT'O ABHYKEHHSI.

Mognens omnbita LltepHa.

OmBITH, TOKA3BIBAIONIHE CYIIECTBOBAHNE MEKMOJIECKYISIPHOTO B3aUMOJICHCTBHSI.

Mogens, WUTIOCTPUPYIOIAs NPUPOAY JaBIECHUS ra3a Ha CTEHKH COCYyIa.



OMBITHI, WUTIOCTPUPYIOIIE YPAaBHEHNE COCTOSHUS UI€AIFHOTO T'a3a, H30IPOLIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

Ompenenenue Macchl BO3yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEHHH 00BhEMa KOMHATHI, JaBJICHUS W
TEMITepaTyphl BO3TyXa B HEH.

HccnenoBanre 3aBUCHMOCTH MEX/Y TapaMeTPaMyu COCTOSIHHS Pa3peEHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHaMuueckass cucteMa. BHYTpEHHSsT JHEPrus TEPMOAWHAMUYECKOH CHCTEMBI M CIIOCOOBI €€
n3MeHeHus. KonmnuecTBo TemioTel M pabora. BHyTpeHHsST SHeprusi OIHOATOMHOI'O HJEaJbHOrO Tasa. Buupl
TeIUIonepenauu: TEeIIONPOBOIHOCTh, KOHBEKIMS, W3JIydeHHE. YIellbHas TEITOEMKOCTh BellecTBa. KomuuecTBo
TEIUIOTHI TIPH TeTUIoNepeaaye.

[onsiTne 00 agmabatHOM mpomecce. IlepBblif 3aKOH TepMOAMHAMHKH. [IpuMeHeHHe NepBOro 3aKoHa
TEpMOAMHAMHUKH K u3onporieccam. ['paduueckas mHTeprnperanys paboThl rasa.

Bropoii 3akoH TepMonuHamMuku. HeoOpaTHMOCTh MPOIIECCOB B MPHUPOJIE.

TemnoBble MamuHbl. [IpHHIUNBI OEHCTBUS TEMJIOBBIX MamMH. lIpeoOpa3oBaHMsi DHEPrMU B TEIJIOBBIX
MammHax. KoagduimenT nonesnoro aeiictBus TeruioBoi MammHbl. [{ukn KapHo U ero ko3 ¢uIUeHT mone3Horo
JEUCTBHUS. DKOJIOrHYECKUE ITPOOIEMBI TEIIOIHEPTETHUKH.

TexHu4eckue yCTpoiCTBA M NPAaKTUYECKOE NPUMEHEHHWE: JIBUTATe]b BHYTPEHHETO CropaHusi, OBITOBOM
XOJIOAWJIBbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3meHeHne BHYTpPEHHEW DHEpruM Teja IPU COBEpIIEHHU padOThI: BBUIET NPOOKH M3 OYTBUIKM IO/
JICWCTBHEM C)KAaTOTO BO3/1yXa, HarpeBaHue 3(upa B JaTYHHOU TPYOKe MyTEM TpeHUs! (BUIIEOAEMOHCTPAIHS).

H3meHeHne BHyTpeHHEH SHEpruM (TeMIepaTypbl) Tela npy Terionepeaaye.

OmnebIT N0 a1MabaTHOMY PacUIMPEHHUIO BO3/AyXa (ONBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, IBUI'aTeN sl BHYTPEHHETO CTOPaHMs, PEaKTUBHOIO JBUIATEN.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

N3mepenue ynenbHOl Te10EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eewecmea. Pazosvie nepexoovt

[Tapoobpa3zoBanue M KoHAeHcauus. McmapeHue u KuneHue. AOCONIOTHAs M OTHOCUTENIBHAS BIAXKHOCTh
Bo3nyxa. HacelmeHHslli map. YpenpHasl TemnoTa MapooOpa3oBaHUs. 3aBUCHMOCTb TEMIEPATypbl KHIIEHUS OT
JaBJICHUSI.

Teépnoe teno. Kpucramnuyeckne u amopdHble Tena. AHH30TPONHUsS CBOMCTB KpucTaiuioB. JKumikue
kpuctaiuiel. CoBpeMeHHble Matepuanbl. [lmaBneHne M KpucTaluM3anys. YIenbHas TeIUIoTa IUIaBICHUS.
Cybmumarus.

YpaBHeHHe TEIUIOBOro OanaHca.

TexHudyeckue ycTpOHCTBA M MNPAKTHYECKOE NPHUMEHEHHE: THIPOMETP U IICUXPOMETP, KaJopUMETp,
TEXHOJIOTUH MOJIY4EHHSI COBPEMEHHBIX MaTEPHAJIOB, B TOM UYKCIIE HAHOMATEPHAalOB, 1 HAHOTCXHOJIOTHH.

Lemoncmpayuu

CBolicTBa HACHIIIEHHBIX ITAPOB.

Kunenne npu NoHMXEHHOM JaBJICHUH.

Crioco0BI U3MEpeHus! BIaKHOCTH.

HaGmtonenue HarpeBaHns ¥ IUIaBJICHNUS KPUCTAITMIECKOTO BELIIECTBA.

JemMoHcTpanys KpUCTaslIoB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

M3mepeHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3nen 4. DiieKTpoaMHAMHUKA

Tema 1. Inexmpocmamuxa

OnexTpu3anys Ten. DIEKTPUIECKUi 3apsaa. [IBa Buia y1eKTpudecKuX 3apsaaoB. [IpoBOAHUKH, TUAIEKTPUKH
1 TIOJIyNPOBOHHUKH. 3aKOH COXPaHEHHsSI MIEKTPHUECKOT0 3apsijia.

BzanmopneiictBue 3apsnoB. 3akoH Kymona. TodewHBI 3JEKTpUYECKHH 3apsn. DJIEKTPHUYECKOE IIOJE.
Hanpsox€HHOCTB 3nekTprdeckoro nois. I[TpuHnun cyneprno3unuy 1eKTpuYecKux noiei. JINHUM Hanpsk€HHOCTH
AIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratudeckoro moius. Ilorennman. PazHocTs moteHmanoB. [IpoBOHUKN 1 AUAIIEKTPUKH
B 2JIEKTPOCTATHUECKOM MoJ€e. JAuaneKTprudyecKasi MPOHUIIAEMOCTb.



OnexkrpoémkocTh. KoHmeHcarop. DIeKTpOEMKOCTh IUIOCKOIO KOHIEHCATOpa. OJHEprusl 3apsHhKeHHOTO
KOH/JIEHCATOopa.

TexHU4Yeckue ycTpoHCTBa M MPAaKTHYECKOE MPUMEHEHHUE: JIEKTPOCKOII, 3JIEKTPOMETP, JIEKTPOCTaTHIeCcKast
3aIuTa, 3a3eMJICHHE JIIEKTPONPHUOOPOB, KOHIEHCATOP, KOMWPOBAJIBHBIH ammapart, CTpYHHBIA IPUHTEP.

Jlemoncmpayuu

VYeTpolicTBO M PUHILIUN IEHCTBUSA AIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEI.

DJIeKTpUYECKOE MoJIe 3apsHKEHHBIX Tedl.

[TpoBOIHUKH B 3JIEKTPOCTATHIECKOM TIOJIE.

OnexkTpocTaTHYeCcKast 3allUTa.

JIVDIIEKTPUKH B DIIEKTPOCTATUYECKOM TIOJIE.

3aBHCHMOCTbH 3JIEKTPOEMKOCTH TUIOCKOTI'O KOHJIEHCATOPa OT IUIONIAIH TUIACTUH, PACCTOSHUS MEXIY HUMH U
JIMJIEKTPUYECKOH ITPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOH/IGHCATOpa.

Yuenuuecxuii sxcnepumenm, nabopamopnvie pabomul

W3mepenne 251eKTpoEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmosannwtii snekmpuueckuil mox. Toku 6 paznuunsix cpedax

DJIeKTpUYECKHd TOK. YCIIOBUS CYHIECTBOBAaHHsS O3JIEKTPHYECKOro TOKa. Mcrounwku Toka. Cuia TOKa.
ITocTosIHHBIN TOK.

Hanpsokenue. 3akoH Oma Juist yyacTka LerH.

ONeKTpUUecKoe CONPOTHUBIICHHUE. Y IeIbHOE CONPOTUBIICHUE BelecTBa. [locnenoBarenbHoe, mapaienbHoe,
CMEIIaHHOE COCAMHEHUE ITPOBOHUKOB.

Pabota snexTprueckoro Toka. 3akoH Jxoyns—JleHna. MoIHOCTh 3JIEKTPHYECKOT0 TOKA.

ONEeKTPOIBIKYIIAs CHWJIa M BHYTPEHHEE CONPOTHUBICHHWE MCTOYHHMKA TOKa. 3akoH OMa IS MOJHOM
(3amKHyTOI) 371eKTpHyYecKoi rienu. KopoTkoe 3aMbIkaHue.

DJIeKTpOHHAsl MPOBOAUMOCTb TBEP/IBIX METAJIIOB. 3aBUCUMOCTb CONPOTHUBIICHUS METAJJIOB OT TEMIIEPATYpBI.
CBepXITpOBOIUMOCTb.

OneKTpuUecKuil TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.

INomynpoBoauuku. CoOCTBEHHAs U IPUMECHAs MPOBOAUMOCTH MOIYNPOBOAHMKOB. CBOIicTBa P—N-TIepexoza.
[MomynpoBogHNUKOBEIE IPUOOPEL.

OJeKkTpudecKMii TOK B pacTBOpaX M pacIiaBax OJIIEKTPOIUTOB. OJIEKTPOIUTHYECKAS JHCCOLUALISL.
OneKTponms.

OneKkTpuuecKuil TOK B razax. CaMOCTOSTEIBHBIN U HECAMOCTOSTEIBHBIN pa3psin. Monaus. [Inasma.

TexHHUYecKue ycTpOWCTBA U MIPAKTUUECKOE IPUMEHEHHE: aMIIepMETP, BOIBTMETP, PEOCTAT, HICTOUHUKH TOKa,
3JIEKTPOHArpeBaTeNbHbIE IPHOOPEI, AIIEKTPOOCBETUTEIbHBIE IPHOOPHI, TEPMOMETP CONPOTUBIICHHS, BaKyyMHBIH
JIMOJI, TEPMHUCTOPHI X (POTOPE3UCTOPHI, ITOTYIIPOBOAHHKOBBINA A0/, TabBaHHUKA.

Lemoncmpayuu

W3mepenne cuiibl TOKa U HANPSDKEHMS.

3aBHCHMOCTb CONPOTHUBICHHUS MWINHAPUIECKUX MPOBOIHUKOB OT JUTUHBI, INIOMAAN TIONEPEIHOTO CCUCHHUS U
MaTepuana.

CMeraHHOE COEIMHEHNE TTPOBOIHUKOB.

[Ipsamoe u3mepeHue >MeKTPOABIKYIIEH cuinbl. KOpoTKoe 3aMbIkaHIE rajlbBAaHUIECKOTO JIEMEHTa U OIICHKA
BHYTPEHHETO CONPOTUBIICHHUSI.

3aBUCHMOCTH COIIPOTUBIICHHS METAJIJIOB OT TEMIIEPATYpPHI.

[TpoBOINMOCTB 3IIEKTPOTUTOB.

HckpoBoii pa3psa v IPOBOAUMOCTb BO3AYXa.

OnHOCTOPOHHSISI IPOBOAUMOCTH INOA.

Yuenuueckuil sxcnepumenm, nabopamopHule pabomol

W3ydenne cMenIaHHOTO COEANHEHNS PE3UCTOPOB.

W3zmepenne 31eKTpoABIDKYIIEH CHITBI HICTOYHMKA TOKA U €70 BHYTPEHHETO CONPOTHBIICHUS.

HaGmonenue snekrponmsa.

Me:xnpeaMeTHbIe CBA3H

Wzydyenne kypca ¢usnkm 6azoBoro ypoBHs B 10 Kiracce ocymiecTBiseTcs ¢ Y4ETOM COJEp)KaTeIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMn MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpagui ¥ TEXHOIOTHH.



Meosicnpeomemnvie nonsmus, CBA3aHHBIE C M3YYCHHEM METOJOB HAYYHOIO IO3HAHUS: SABJICHUE, Hay4HbIH
¢axT, rumoresa, (u3MUYecKas BEIUYMHA, 3aKOH, TEOpPHs, HAOJIONEHHE, HKCIEPHMEHT, MOJIEINPOBAHUE, MOJIENb,
U3MEpEHHUE.

Mamemamuxa: pemieHre CUCTEMBl ypaBHEHUH, auHeWHas QyHKOus, napadona, rurnepbona, ux rpaduku U
CBOMCTBa, TPHTOHOMETPUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPHI ¥ UX MPOEKIMH Ha OCH KOOPJIUHAT, CII0KEHHUE BEKTOPOB.

buonocua: mexaHudeckoe BW)KEHHE B KMBOW mpupojne, Auddy3us, 0cMOC, TEIIOOOMEH IKHBBIX
OpraHu3MOB (BHUIIBI TEIUIONIEPEIAUH, TEIFIOBOE PAaBHOBECHE), SIIEKTPUUECKHE SIBIICHUS B )KUBOH MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOEHHE aTOMOB U MOJIEKYJI, MOJIb BEIl€CTBa, MOJISIPHAs Macca,
TEIJIOBBIE CBOWCTBA TBEPIBIX TEll, KHUIKOCTEH M Ta30B, SJEKTPUUYECKUE CBOMCTBA METAJIOB, DJIEKTPOIUTHIECKAS
JIMCCOLMAIHS, TATbBAaHHKA.

T'eocpaghus: BIa>KHOCTb BO31yXa, BETPBI, 0APOMETp, TEPMOMETD.

Texnonoeusi: mpeoOpa3oBaHUE IBIKEHUH C KCIOJIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHUKE,
TIOALTUITHUKH, UCIIOIb30BAaHHE 3aKOHA COXPAHEHUsI MMITYJIbCa B TEXHUKE (pakeTra, BOJOMET M JIPYTUe), IBUraTelb
BHYTPEHHEr0 CropaHus, NapoBas TypOHWHa, OBITOBOW XOJOAMIBHUK, KOHIMIIMOHEP, TEXHOJOTMU TMOJIyYEeHUs
COBPEMEHHBIX MaTEepHajloB, B TOM YHWCJE HAHOMAaTEPHAIOB, M HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alluTa,
3a3eMJIGHHE  DJIEKTPONPHOOPOB,  KCEPOKC, CTPYHHBIH  TPHHTEP,  AJIEKTpOHArpeBaTelbHbIE  IPHOOPEI,
AJIEKTPOOCBETHTENBHBIE MPUOOPHI, raJIbBAHUKA.

11 KJIACC

Paznes 4. DjieKTpoAUHAMHUKA

Tema 3. Maznummnoe none. n1eKmpoOMazHUMHAA UHOYKYUA

ITocTtossHHBIE MarHuThl. B3anmoneicTBHE MOCTOSHHBIX MAarHUTOB. MarumTHoe mone. BekTop MarHuTHON
UHAYKIWH. [IpHHOMN CymepHo3uIMy MarHUTHBIX moneid. Jluaum wmarHutHOM wuHAykimu. KaptunHa muHHN
MarHUTHOM MHIYKIIMH MTOJIS TOCTOSTHHBIX MAarHUTOB.

MarsuTtHoe nose MpoBOAHMKA ¢ TOKoM. KapTuHa AuHMIA MHIYKIMKM MarHUTHOTO MOJIsl JUIMHHOTO HPSIMOTO
MIPOBO/IHMKA W 3aMKHYTOI'O KOJbLIEBOIO INPOBOJHMKA, KaTymku c TokoM. OmbiT Opcrena. BzaumoneiictBue
IIPOBO/IHUKOB C TOKOM.

Cwia Amnepa, e€ MOAYIIb U HaIllpaBIJICHHE.

Cuna JlopeHua, e€ Moxynp U HampasiieHHe. J[BIDKEHHE 3apsHKEHHOW YaCTHIBI B OJHOPOJAHOM MAarHUTHOM
none. Pabora cuiiel JlopeHna.

SIBieHue >MEKTPOMArHUTHOW WHAYKIUHU. [I0TOK BEeKTOpa MarHUTHOW MHAYKLIWHU. DJIEKTPOABIDKYIIAS CHIIa
HMHIYKUIUH. 3aKOH 3JIEKTPOMarHUTHOW HHAyKIK Dapajes.

BuxpeBoe anekTpuueckoe mone. IEKTPOABIKYIIAS CHJIA HHAYKIMH B MPOBOAHHUKE, IBIKYIIEMCS
MIOCTYMATENBHO B OHOPOHOM MAarHUTHOM IIOJIE.

IIpaBuio Jlenua.

WHnykTHBHOCTG. SIBIIEHNME CAMOMHAYKIMU. DIIEKTPOABIDKYILAS CHIa CAMOMHAYKIINH.

OHeprusi MAarHUTHOT'O MTOJISI KATYIIKK C TOKOM.

DNEeKTpPOMAarHuTHOE TI0JIE.

TexHudyeckue ycTpOWCTBA M MNPAKTHYECKOE NPHMEHEHHE: IIOCTOSHHBIE MArHWTBI, 3JIEKTPOMArHWTHI,
JIEKTPOABUTATEINb, YCKOPUTENHN 3JIEMEHTAPHBIX YACTHL], HHIYKIIMOHHAS TI€Yb.

Lemoncmpayuu

OmnsiT DpcTena.

OTKJIOHEHNE IIEKTPOHHOTO ITyYKa MarHUTHBIM TIOJIEM.

JIMHUM MHIYKIMA MarHATHOTO TOJIS.

BsaumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuta Ammepa.

HeiictBue cuibl JIopeH1Ia Ha HOHBI SJIEKTPOJIMTA.

SIBIIeHNE IEKTPOMArHUTHON MHAYKIIHH.

IIpasuno Jlenna.

3aBHCHMOCTD JIEKTPOBIDKYIIEH CHIIBI HHAYKIIMN OT CKOPOCTH M3MEHEHHSI MarHUTHOTO TIOTOKA.

SIBrIeHre CaMOMHIYKIIUH.

Yuenuuecxuit sxcnepumenm, nabopamoprule pabomoi

W3ydyenne MarHUTHOTO ITOJISI KATYIIKK C TOKOM.



I/ICCJ'IGZ[OBaHI/Ie HeﬁCTBHH MOCTOAHHOI'O MaronTa Ha paMKy C TOKOM.
I/ICCJ'IGZ[OBaHI/Ie SIBJICHUA BHGKTpOMaFHHTHOﬁ UHAYKIOHWU.

Pa3nen S. Kosiedanusi M BOJIHBI

Tema 1. Mexanuueckue u 371eKmMpPOMAZHUMHbIE KOIEOAHUA

KonebarenbHast cucrema. CBOOOIHBIE MeXaHMUecKHe KoineOaHus. ['apMoHmueckue konebanus. [lepwon,
yactoTta, amiuutyaa u (aza koneGanmid. IlpyKuWHHBIH MasTHHK. MareMaTHuecKuii MasTHHK. YpaBHEHHE
rapMOHHYECKHUX KosebaHuil. [IpeBpalieHne SHeprun pH TAPMOHUYECKUX KOJICOaHHSIX.

KonebarenbHblii  kKOHTYp. CBOOOJHBIE 3IIEKTPOMArHUTHBIE KOJNEOAHWS B HIEATBHOM KoJieOaTeThbHOM
KOHTYype. AHAaJOTusl MEXIy MEXaHWYECKUMH W DIIEKTPOMarHUTHBIMH KonebaHusmu. Popmyna Tomcona. 3akoH
COXpaHEHHs] SHEPTUHU B HICATEHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBnenne o 3aryxamommx KojeOaHusX. BbIHyXIeHHbIE MexaHWuyeckue KoieOaHusi. Pe3oHaHc.
BeIHYyX/IeHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHusl.

Ilepemennsiii Tok. CuHycOUJaNbHBIN MEepeMEHHBINH TOK. MOIIHOCTh MEPEMEHHOr0 TOKA. AMIUTUTYIHOE U
JIEUCTBYIOLIEe 3HAUSHNE CUITBI TOKA W HAIIPSKEHHS.

Tpanchopmarop. [IponsBonctso, nepenaya u NOTpedIeHNE SIEKTPUIECKON SHEPTUU. JKOJIOTHIECKUE PUCKU
TIPY TIPOM3BOICTBE AIIEKTPOIHEPruH. KylbTypa HUCIonb30BaHuMs 31€KTPOIHEPTUH B TIOBCEHEBHOM JKU3HH.

TexHUYecKue yCTpOWCTBAa M MPAKTHYECKOE MPUMEHEHHUE: AJIEKTPUUECKHI 3BOHOK, TeHepaTop MepeMeHHOr0
TOKa, JINHUY AJIEKTpoIlepe/iay.

Jlemoncmpayuu

HccnenoBanue nmapamMerpoB KojeOaTenbHON CUCTEMbI (MIPYKUHHBINA MIM MaTeMaTHUeCKUi MasTHUK).

HabnroneHue 3aryxarommx KoneOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIeOaHUH.

HabGmronenue pesoHanca.

CB0OOIHBIE 3JICKTPOMATHUTHBIEC KOJICOaHNSI.

OcumutorpaMmsl  (3aBUCUMOCTH CHJIBI TOKA W HANpsDKEHUS OT BPEMEHM) [UIS  JJIEKTPOMArHUTHBIX
KoJIe0aHuH.

Pe3onaHc npu mocnenoBaTebHOM COEAMHEHNH PE3UCTOPA, KATYyIIKW MHAYKTUBHOCTH U KOHJEHCATOpa.

Mopenb TUHUN 3JIEKTPONEpeaayn.

Yuenuuecxuii sxcnepumenm, rabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEpHOZia MAJIBIX KoeOaHuMid ITpy3a Ha HATH OT JUIMHBI HUTH M MacChl Ipy3a.

HccnenoBanne nepeMeHHOr0 TOKA B LIEMH U3 IMOCIENOBATEIbHO COCAMHEHHBIX KOH/IEHCATOpPA, KaTYIIKH U
pesucropa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHBIE 60THbL

MexaHudeckre BOJIHBI, YCIOBUS pacnpocTpaHeHus. Ilepuon. CkopocTh pacpocTpaHeHHs U IJIMHA BOJHBL.
[Nomepeunsie ¥ npoxobHBIE BOJHBL. VHTepdepeHuns u qudpakiys MeXaHHISCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMKocTh 3ByKa. Bricota Tora. TemMOp 3ByKa.

OJEKTPOMAarHUTHBIC BOJHBL. YCIOBUS M3JIydEHHUs SJCKTPOMAarHUTHBIX BOJH. B3anMmHas opueHTaIus
BekTopoB E, B, V B snexrpoMarautHO# BonHE. CBOHCTBA 3NIEKTPOMATHUTHBIX BOIH: OTPa)KCHHE, MPETOMIICHHE,
nonspusanys, tudpakius, narepdepeHus. CKOpOCTh IEKTPOMATHUTHBIX BOJIH.

[Ikana 37eKTpOMarHuTHBIX BOMH. [IpuMeHeHne 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IprHOMTBI paguoCBsI3H U TeNeBUACHMS. Paanoaokarms.

OJEeKTPOMArHUTHOE 3arpI3HEHNE OKPYXKArOIIEeH CpeIbl.

TexHU4Yeckne yCTpOWCTBa M NPAKTHIECKOE NMPHUMEHEHHE: MY3BIKAIbHBIC WHCTPYMEHTHI, YIbTPa3ByKOBas
JMAarHOCTHKA B TEXHUKE W MEAWIMHE, pajap, paJionpuEéMHNK, TENEBU30D, aHTeHHa, TenedoH, CBU-meus.

Lemoncmpayuu

OO6pa3oBaHne 1 pacrpocTpaHEHHE MONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneGumomieecst Teno Kak HCTOYHHUK 3BYKa.

HaOGmonenue otpaxxeHus U MPETOMIICHNS] MEXaHIMYECKNX BOJH.

HabGmonenune uarepdepeHnny n tudpakiuyd MEXaHHIECKIX BOJH.

3BYKOBOW pe30HAHC.

HaOmonenue cBsi3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOH M 9aCTOTOH KojeOaHHI.

HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPa)K€HHE, MPEIOMIICHHE, TONspu3anys, Judpaxmus,
UHTEePEPEHITHS.

Tema 3. Onmuka



l'eomerpuueckast ontuka. IlpsMonmHeliHOe pacrpocTpaHeHHWE CBeTa B OMHOpOnHOM cpene. Jlyd cera.
ToueuHbIit ICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTPAXKEHUS cBeTa. [locTpoeHne H300paskeHMid B TUIOCKOM 3epKalle.

[Ipenomienune cBera. 3akOHBI MpENTOMIICHUS cBeTa. AOCONIOTHBIM TOKa3zaTedb mHpesoMieHus. llomHoe
BHYyTpEeHHEe oTpaxkeHue. [IpeenbHbIH yroll OJIHOr0 BHYTPEHHETO OTPasKeHHSI.

Hucnepcus cBera. CiioxkHBIH cocTaB Oenoro cera. L[er.

Cobuparonue 1 paccerBaronye JUH3bL. ToHKas auH3a. POKYCHOE PACCTOSHUE M ONTHYECKask CHia TOHKOH
nmuH3bl.  [locTpoeHne w300paskeHHMIT B COOMparomMX W pacceMBalOMIMX JHH3aX. PopMyna TOHKOH JIMH3HI.
YBenuueHue, 1aBaeMoe JUH30H.

[penensl NPUMEHNMOCTH T€OMETPUYECKON OIITHKH.

BonHoBas ontrka. UaTepdepenus cBera. KorepeHTHbIE HCTOUHUKH. Y CIIOBHSI HAOIIOACHHS MAaKCUMYMOB 1
MHUHHMYMOB B HHTEP(QEPEHIIMOHHON KapTHHE OT JABYX CHH(]A3HBIX KOr€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus ceera. AudpakunonHas pemerka. Y cioBrue HaOIOICHUS TJIABHBIX MAaKCUMYMOB IIPY TaJCHUH
MOHOXPOMaTHYECKOT'0 CBETa Ha U(PAKIMOHHYIO PEHIETKY.

[onspuzanus ceera.

TexHu4yeckue ycTpoiicTBa M TNPaKTUYECKOE NPUMEHEHHE: OYKH, JIyna, (oToamnmapar, MNPOSKIMOHHBIH
anmnapar, MUKpPOCKOII, TeJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PPaKINOHHAS PEIIETKA, TOJISIPOU/L.

Jlemoncmpayuu

[IpsiMonuHeliHOe pacnpocTpaHeHue, OTpaKeHNE U TpesioMiieHre cBeTa. OnTuueckre npudopsl.

IlonHoe BHyTpeHHEe oTpaxkeHue. Moaenb cBeToBoa.

HccnenoBanue cBOWCTB N300pakeHUH B JIMH3aX.

Moaenu MUKpOCKOIIa, TeJIECKOIIa.

HaGmoneHue uHTepEepeHIINT CBETa.

HabGmonenue audpakuuu cBera.

HabGmtonenue aucnepcuu cBerta.

ITonyuenue criekTpa ¢ HOMOIIBIO ITPU3MBIL.

[Nonyuenue criekTpa ¢ IOMOMLIBIO JU(OPAKIUOHHON PELIETKH.

Habnronenue nonspusanyu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

W3mepenne mokasaresns NpeIoMIICHUs! CTEKIA.

HccnenoBanue CBOWCTB M300paKeHUN B INH3AX.

Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI crielMAIbHOI TEOPHUU OTHOCHTEJIBLHOCTH
I'panHuibl IPUMEHMMOCTH KJIaCCHYECKOM MexaHUKH. [IoCTysaTel crenuanbHOM TEOpUHM OTHOCUTEIBHOCTHU:
MHBAPHAHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyMe€, IIPHHIUI OTHOCUTEIBHOCTH DHHINTEHHA.
OTHOCHUTENBEHOCTh OJJHOBPEMEHHOCTH. 3aMEeIJICHHE BPEMEHN U COKPAIICHHUE JJTHHBL.
OHEprusi ¥ UMITYJIbC PENSTUBUCTCKON YaCTHUIIBI.
CB3b MaCChI C SHEPTHUEH U UMITYIIECOM PEISITUBUCTCKON YaCTUIIBI. DHEPTHUs TOKOSL.

Paszpnen 7. KBantoBas pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inmanka cBs3u SHEPTUM POTOHA C €r0 YACTOTOH. DHEPTUS i UMITYIIEC (DOTOHA.

OtkpeiTe u uccnenoBanne Goroddpdekra. Ombitel A. I'. CromeroBa. 3akonsl (orodddekra. YpaBHeHHE
OunHmTeHA 118 poTodddexra. «KpacHas rpanuma» Gporodddekra.

Hasnenne ceeta. OnbiTe I1. H. JIebenena.

XHUMHUYECKOE JIENCTBUE CBETA.

TexHudeckue ycTpoiicTBa M IIpaKTHYECKOE NMPUMEHEHHE: (POTOINIEMEHT, (DOTOATUMK, CONHEYHast OaTapes,
CBETOHOI.

Jemoncmpayuu

®oTor(pPEKT Ha YCTAHOBKE C IMHKOBOH IIIACTHHOH.

HccnenoBanre 3akoHOB BHEMIHETO (oTodddekTa.

Ceerommos.

Conneunas Garapest.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OnbITel Pesepdopna mo paccestanio o -uactum. [lmaHerapHas Monens aTtoma.
[octynarsr bopa. U3nydenne u nmornomenrne GoTOHOB MPH MEPEXOE aTOMa ¢ OHOTO YPOBHS SHEPTUH Ha JAPYTrOH.
Bunei criektpoB. CrieKTp ypoBHEH HEPTUH aToMa BOJOPOA.

Bonzossle cBoiicTBa yactuil. Bomusl ae bpoitnsa. KopnyckynsipHO-BOIHOBOH Ayanu3M.

CrioHTaHHOE U BBIHYKJECHHOE U3Iy4EHUE.

TexHUYeCKUEe YCTPOWCTBA M MPAKTUYECCKOE MPHMEHCHHE: CIEKTPATBbHBIA aHaTu3 (CIIEKTPOCKOI), ja3ep,
KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mognens ombita Pesepdopna.

OnpeneneHue TIHMHBL BOJHBI J1a3epa.

HaOnroeHue TUHENYATHIX CIIEKTPOB U3TYUCHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

HabnroeHue mMHENHYATOro CIIEKTpa.

Tema 3. Amomnoe adpo

OKCIIEPUMEHTHI, JTOKA3bIBAIOIIUE CIOKHOCTh CTpOcHUS siapa. OTKpBITHE pPaTOaKTHBHOCTH. OIIBITHI
Pesepdopna mo onpeneicHU0 cocTaBa paJauoaKTUBHOrO u3nydeHus. CBoiicTBa ajbda-, OeTa-, raMMa-H3ITydCHUS.
Bnusiaue PAaAUOAKTUBHOCTHU HaA KUBBIC OPTraHU3MBI.

OtkpbiTHE TIpOTOHA M HeliTpoHa. HykiioHHas Mozens spa [eiisenoepra—lBanenko. 3apsn siapa. MaccoBoe
4yucIIo sapa. M3oromnsl.

Anba-pacnian. DIEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacnan. ['aMma-uznydenue. 3aKoH paauoaKkTHBHOTO
pacmana.

DOHeprusi CBs3U HYKJIOHOB B syipe. SnepHble cuibl. Jledekt Macchl siapa.

SInepHele peakuuu. [lenenue u cuHTE3 S1uEp.

Snepubiit  peaktop. Tepmosimepubiii  cuHTe3. [IpoOneMbl M MEPCHEKTHBBI  SIIEPHOM  SHEPTETHKH.
DKOJIOrM4eCKUE aCIEKThI sAEPHOI SHEPTeTUKH.

OneMmeHTapHbIe YacTHLBL. OTKpPBITHE TIO3UTPOHA.

MeTtons! HaOIIOAEHHS U PETUCTPALIIN 3JIEMEHTAPHBIX YaCTHIL.

dynaaMeHTanbHble B3auMoJIeHCTBUs. EMMHCTBO (DM3HYECKO KapTHHBI MUpA.

TexHuueckue ycTporcTBa U MPaKTUUECKOE NPUMEHEHHUE: NO3UMETP, KaMepa BuiibcoHa, sinepHbIi peaxTop,
aToMHasi OomOa.

Lemoncmpayuu

CY€TYMK MOHU3UPYIOHUX YaCTHII.

Yuenuueckuil sxcnepumenm, nabopamopHule pabomol
HccnenoBanue TpekoB yacTHil (110 TOTOBBIM (ororpadusm).

Pa3gen 8. DjieMeHTHI ACTPOHOMUHU M ACTPOPU3UKH

Oransl pa3BUTHS acTpoHOMIH. [IprKiIagHOe I MEPOBO33PEHIECKOE 3HAUCHNE aCTPOHOMHUL.

Bupn 3Bé3aa0r0 Heba. Co3Be3aus, SIpKUe 3BE3/IBL, TNIAHETHI, NX BUANMOE ABIDKCHHE.

CoHevHast CUCTEMa.

Comune. Conneynas axTHBHOCTH. Mcrounmk »sHeprum ComHila © 3BE3A. 3BE3NBI, HX OCHOBHBIC
XapaKTepUCTHKA. JluarpaMma «CIEKTPaJdbHBIM KJIacC — CBETHMOCTB». 3BE3IBI TIABHOW MOCIENOBATEIEHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTB» IS 3BE3] TJIABHOW IOCIIENOBATEINBHOCTH. BHYTpeHHee CTpOcHHE 3BE3.
CoBpeMeHHBIE TIPECTABICHUS O IPOUCXOXKICHUH 1 3Boronny CoHIIA 1 3BE3]T. DTaIbl )KU3HHU 3BE3 .

Mueunsnii Ilyte — nama [amaktuka. Ilomokenme u asmkenue ComHra B lamaktrke. THOBI TalakTHK.
Panuoranaktuku u kBazapbl. YEpHbIE ABIPHI B SIAPAX TaJaKTHK.

Bcenennas. Pacnmpenne Bcenennoil. 3akon Xa66ma. PazOeranme ramaktuk. Teopus Bombmoro B3priBa.
PenukroBoe nznyueHue.

Macmrabnast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménasie mpoOieMbl acCTPOHOMHHU.

Vuenuuecxue nabnooenus

HabnromeHus HEBOOPYKEHHBIM TIIa30M C HCIOIH30BAHHEM KOMITBIOTEPHBIX MPHUIOKCHHUN IS OTIPEICIICHIS
MTOJIOXKEHNsI HeOCCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC cO3Be3qust CEeBEpHOIrO IONYIIApUS U SpPKUE
3BE3 MBI,

Habnronenus B teneckomn JIynsl, maner, Mueunoro [TyTu.



O0o0maroniee NOBTOpEHHE

Ponp ¢u3ukm M acTpoHOMHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIHMAIbHOW M ATHYECKOW cdepax
JIEATENILHOCTH YeNIOBEKAa, POJb M MECTO (PM3MKH M aCTPOHOMHHM B COBPEMEHHOW HAaydHOW KapTHHE MHpA, POJb
¢usmueckoil Teopuu B (HOPMHUPOBAHUH TIPEIICTABICHUH O (PU3NUECKOH KapTHHE MHUPA, MECTO (PM3NIECKON KapTHHBI
MHpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX TIPECTaBICHUH O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

W3zyuenue kypca ¢usuku 06a3oBoro ypoBHi B 11 Kiacce ocylecTBIseTCs C y4ETOM COAEPIKATENbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpadiy 1 TEXHOJIOTHH.

Medsicnpeomemnvie nousamus, CBA3aHHBIE C M3YYCHHEM METOJ0B HAYYHOI'O IIO3HAHUS: SABJICHUE, Hay4HbIH
¢axT, rumoresa, ¢u3MYecKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIO/EHHE, DKCIIEPUMEHT, MOJETUPOBAHHE, MOJEIb,
HU3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIMU: CHHYC, KOCHHYC, TaHT'€HC,
KOTaHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M MX MPOEKIMHM Ha OCU KOOPAMHAT, CIOXKEHHE
BEKTOPOB, MPOM3BOJIHBIE 3JIEMEHTapHBIX (DYHKLMWI, MPU3HAKK MOJOOUS TPEYroJIbHUKOB, ONpPENENICHHE ILIONIa 1
TIOCKuX (GUryp u oobEémMa Te.

Buonozus: snextpuueckue SIBICHUS B JKUBOH IpUpone, KoyeOaTelbHbIe JBWKEHHS B KMBOW TPHPOZE,
ONTUYECKUE SBICHUS B )KUBOU MPUPOJIE, TEHUCTBUE pagHallii HA )KUBBIE OPIaHU3MBI.

Xumus: CTpoeHHE aTOMOB M MOJIEKYJI, KpUCTaJUIMUECKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHUA
KPUCTAJUIMYECKOHN PELIETKH, CIIEKTPAJIbHBIN aHAIN3.

Tleocpagpusi: MarHWTHBIE TIONMIOCA 3€MJIM, 3QJIE)KH MAarHUTHBIX Py, (OTOChEMKA 3eMHOW TOBEPXHOCTH,
NpeACcKa3aHue 3€MIIETPICEHHN.

Texnonocus: NAHUM DIIEKTPOIIEPENAY, TEHEPATOP IEPEMEHHOIO TOKA, JJIEKTPOABUIATENb, WHIAYKIMOHHASA
neyb, paaap, paauonpUEMHHUK, TeleBH30p, aHTeHHa, TeiedoH, CBU-nedb, MPOEKIMOHHBIN anmapar, BOJIOKOHHAs
OIITHKA, COJIHEYHAsl OaTapes.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUSA IIPOTPAMMBI IIO ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHoro npeamera «®dusnka» Ha ypoBHE cpeiHEero odmiero odpa3zoBaHus (0a30BBI YpPOBEHB)
JIOJDKHO OOECTICUUTh JOCTHKEHHE CICAYIOUIMX JTUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
Pe3yNBTaTOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUSI ydeOHOro mpeamera «®DH3HMKa» [IOJDKHBI OTpakaTh TOTOBHOCTH H
CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPCHHEH MO3UIUCH JTHMYHOCTH, CHCTEMOMU
LIEHHOCTHBIX OPHEHTALIMH, MMO3UTHBHBIX BHYTPEHHHUX YOEKJCHHUH, COOTBETCTBYIOUIMX TPaIUIMOHHBIM IEHHOCTSIM
poccuiickoro oOIIecTBa, PACIIMPEHUE XHM3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B IIPOLIECCE peaslu3aliu
OCHOBHBIX HalpaBJIeHUH BOCIIUTATEIbHOH E€ITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpasaaHcKOro BOCIIUTAHHUSA:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOW MO3UIIMM OOYYaroIIerocs Kak aKTHBHOI'O M OTBETCTBEHHOI'O YieHa
poccuiicKoro o0IIecTBa;

MPUHATHUEC TPAAUIIUOHHBIX O6LL[C‘ICJ'IOBC‘ICCKI/IX TYMAaHHUCTUYCCKUX U JEMOKPATHYCCKUX HeHHOCTGﬁ;

TOTOBHOCTh BECTH COBMECTHYIO JESITENBHOCTh B HMHTEpEcax TIpa)KIaHCKOro oOINecTBa, y4acTBOBAaTh B
caMOyNpaBlIeHUH B 00pa30BaTeNbHOM OpraHu3aliy;

YMEHHE BBaHMO}]CﬁCTBOBaTb C cCOolyaJIbHBIMU HWHCTUTYTaMHU B COOTBETCTBHHM C UX d)yHKHI/IS[MH n
Ha3HAuYCHHUEM;

TOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOM JESTEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIMTAHMS:

c(OpMHUPOBAHHOCTH POCCHHCKON IPa)kIaHCKOW UCHTHYHOCTH, TATPHOTU3MA,;

[IEHHOCTHOE OTHOLIEHHE K I'OCYJapCTBEHHBIM CHMBOJIAM, JOCTI)KCHHUSM POCCHHCKHMX YYEHBIX B 0OJacTH
(U3MKH U TEXHHUKY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

copMUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHUECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIIEHHWBAaTh CUTYAalMI0 U NPUHHMAaTh OCO3HAHHBIE PEILICHUs, OPUEHTUPYACh Ha MOpPAJIbHO-
HpPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B JEATEIBHOCTH YIEHOIO;

OCO3HaHME JIMYHOT' 0 BKJIa/1a B IOCTPOSHUE YCTOHIHBOTO OYIyIIEro;

4) 3CTeTHYECKOro BOCIIUTAHMS

JCTETUYECKOE OTHOIICHHWE K MHUpY, BKIIOYAs ICTETUKY HAyJIHOTO TBOPUECTBA, NPHUCYLIEro (u3myeckoit
HayKe;

5) TpynoBOro BocnuTaHusM:

HHTEpEC K pa3MyHbIM chepaM NpohecCHOHAIBHON NeATeIbHOCTH, B TOM YHCIIE CBA3aHHBIM ¢ (PU3UKOH U
TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oynymield mHpodeccHd M Ppealn30BBIBATH COOCTBEHHBIE
KM3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHUIO U CaMOOOPA30BAHUIO B 00IACTH (PM3MKH HA MPOTSDKEHUHU BCEi
KH3HU;

6) PK0JIOrHYeCKOro BOCHUTAHMS:

c(OPMHPOBAHHOCTh 3KOJIOTHYECKOH KyIBTYPhl, OCO3HAaHHE TIJI00aIbHOTO XapakTepa 3KOJIOTHYECKHX
mpobieM;

IJIAHUPOBAHUE U OCYLIECTBJICHUE AEHCTBUM B OKpYXKAIOLIEH Cpele Ha OCHOBE 3HAHUS LIEJIed yCTOMYHUBOIO
Pa3BUTHS YETIOBEUECTBA,;

pacuMpeHre OIbITa AEATENBHOCTH SKOJOTMYECKONH HANpaBIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHWH IO
¢dusnke;

7) HEHHOCTH HAYYHOIrO TO3HAHHUS:

c(OpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (H3MUECCKOH
HayKH;

OCO3HaHME IIEHHOCTH HAaYYHOH AEATENbHOCTH, TOTOBHOCTH B TpOIlEcCe M3Y4eHUS (PU3MKH OCYIIECTBISTH
TIPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh HHANBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI



Ilo3HaBaTenbHBIC YHUBEPCAJIbHBIC y4eOHbIe NeiicTBUS
Ba3zoBble noruyeckne neiicTeus:

CaMOCTOSITETHHO (POPMYITUPOBATH U aKTYyaIM3UPOBATh IIPOOIEMY, paccMaTpHBATh €€ BCECTOPOHHE;

OIIpENIeNATh LIENH AeSITeIbHOCTH, 3aaBaTh apaMeTPhl M KPUTEPUHU MX JOCTHKECHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEU NS B PACCMATPUBAEMBIX (PU3NUECKHX SBIICHUSX;

pa3pabaTelBaTh IUIAH pEIICHHWs NpoOJeMbl ¢ Y4ETOM aHajM3a WMEIOMIMXCS MaTepHalbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBHI B NESITEIbHOCTh, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB LENSAM, OLIEHHBATHh PUCKHU
MOCTIECTBUNA AEATEIbHOCTH;

KOOpJIMHUPOBaTh W BHINOJHATH PabOTy B YCIOBHSAX pEANbHOTO, BHPTYaJIbHOTO M KOMOMHHUPOBAaHHOTO
B3aMMO/ICHCTBHS,

pa3BUBATh KPEaTUBHOE MBIIIICHUE TIPH PELICHUH )KU3HEHHBIX MTPOOIIEM.

Ba3zoBble nccienoBaTe1bcKkue 1eficTBHS:

BJIaJICTh HAYYHOH TEPMHUHOJIOTHEH, KITIOUYEBBIMH MOHITUAMH U METOIaMH (DU3MUECKOM HAYKH;

BJIaJICTh HABBIKAMH y4eOHO-HCCIIEIOBATEIbCKOM M TIPOEKTHOW JeATeNbHOCTH B oOmacth  (hu3uKwy,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIEHOMY TTOMCKY METOJIOB peleHus 3a7a4d (PU3NUECKOrO CONlepIKaHMs,
IMPUMEHCHUIO PA3JIMYHBIX MECTOAOB IMO3HAHUAA,

BJIAZICTL BUAAMU ACATCIIBHOCTU IO ITOJYYEHHIO HOBOI'O 3HAHMA, €T0 UHTEPIIPETAIINU, HpCO6paSOBaHI/IIO nu
INPpUMEHCHUIO B Pa3JIMYHBIX y'-Ie6HI)IX CUTyallusIX, B TOM YHCJIE€ IPU CO3JaHHUH y‘le6HbIX IMPOCKTOB B O6HaCTI/I
buznKy;

BBISABJIATE TIPUIMHHO-CIICACTBECHHBIC CBA3U U aKTYaJIU3UPOBATh 3a7a4dy, BbIABUIaThb T'HIIOTE3Y et pemeHus,
HaXOAMUTh apryMEHTHI JISl JOKA3aTeIbCTBA CBOUX YTBEPKCHUH, 3a1aBaTh IApaMEeTPbl U KPUTEPUU PELLECHMUS,

aHaJIM3UpOBaTh TIOMY4YEHHbIE B XOJE peIleHHUs 3aJadyd pe3ynbTaTbl, KPUTUYECKH OLIEHMBATh HX
JIOCTOBEPHOCTb, POrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTb M (POPMYIHMPOBAaTh COOCTBEHHBIE 3aJayd B 0Opa30BAaTENIbHON AEATENBHOCTH, B TOM YHCIE HPHU
H3y4eHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYaLHsIM, OLICHUBATh IPHOOPETEHHBIH OIBIT;

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHIECKYIO 00IACTh )KU3HEACATSIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UIEH, IIPEATaraTb OPUrHAIbHBIE TOAXO/bI U PELICHUS;

CTaBHTh MPOOJIEMBI U 3a1a4H, JOITyCKAIONINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ uHpopmanueii:

BJAJeTh HABBIKAMH MOJy4eHHS MHpOpMamuy (PU3UYECKOrO COAEPKAaHHSA M3 MCTOYHHUKOB PA3HBIX THIIOB,
CaMOCTOATENBHO OCYLIECTBIIATh MOMCK, AaHAIN3, CHCTEMAaTH3alMI0 W HMHTEPIPETalio MHPOPMALUK Pa3IHYHBIX
BUJIOB U ()OPM IIPEICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTH HH(OpPMALIHH;

HCIIONB30BaTh CPEACTBa MHPOPMALMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJOTHI B PEIICHAH KOTHUTHUBHBIX,
KOMMYHHUKATUBHBIX U OPTaHU3AI[MOHHBIX 3a/1a4 ¢ COONIIOZICHUEM TPEOOBaHMI SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH,
THTHEHBI, pECYpCcOCOEpEKEHNS, IPABOBBIX M ITUUECKUX HOPM, HOPM MH(OPMAIMOHHON 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACPKAHMSA B Pa3IMUHBIX (popMaTax ¢ y4éToM HazHa4eHHs HHQopMamu u
LIETIEBOI ayJUTOPHH, BHIONPAs ONTHMATbHYIO (OpMY IPEICTABICHUS U BU3YaIH3alUH.

KoMMyHHMKAaTHBHBIE YHHBepcaIbHbIe YueOHbIe NeiicTBUS:

OCYIIECTBIISTH OOIIEHNE HA YPOKaxX (pU3MKH M BO BHE-YPOUHOH AEATETHHOCTH;

pacIio3HaBaTh NPEIIOCHIIKN KOH(DINKTHBIX CUTYAIM U CMATYAaTh KOH(DIMKTHI;

Ppa3BEPHYTO 1 JIOTHYHO M3JaraTh CBOIO TOUKY 3PEHHUS C UCTIOIB30BAHIEM SI3BIKOBBIX CPEIICTB;

TIOHMUMATh M UCIOJIB30BAThH MPENMYIIECTBA KOMaHIHOW M MHANBUIyaIbHON paboTHI;

BBIOMpAaTh TEMAaTHKy M METOIBI COBMECTHBIX JACHCTBHHM C Y4€TOM OOIIMX HHTEPECOB M BO3MOMKHOCTEH
Ka)JIOTO WICHA KOIJIEKTHBA,;

MIPUHUMATh LEIU COBMECTHOM JEATENbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH ACUCTBHUS IO €€
JOCTI)KEHHIO: COCTaBJSITh IUIAH JACHCTBUM, pPAclpenesiTh pPONd C y4ETOM MHEHHMH YYacTHHUKOB, OOCYXIATh
pe3ynbTaThl COBMECTHOI paboTHI;

OIICHMBATh Ka4yeCTBO CBOET0 BKJIAJAa W KaKJIOr0 YYacTHHKAa KOMaHABl B OOIIMHA pe3ynpTaT o
pa3paboTaHHBIM KPUTEPHSIM;



mpejyIarath HOBBIC IPOEKTHI, OINCHHWBATH WICH C IMO3WIIMA HOBU3HBI, OPUTHHAIEHOCTH, MPAKTUYCCKOH
3HAYUMOCTH;

OCYIIECTBIIATh MTO3UTUBHOE CTPATEIMYCCKOE TIOBEICHUE B PA3IIMYHBIX CUTYAIIUSAX, IPOSIBIISATH TBOPUIESCTBO U
BOOOpaxkeHHUe, OBITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBepcaJlbHbIe y4eOHbIe AeiicTBUS
Camoopranusaums:

CaMOCTOSITETIHHO OCYIIECTBIISITh TO3HABATENbHYIO JESITENBHOCTh B 00JaCTH (U3UKH U aCTPOHOMUH,
BBISIBIISITH IPOOJIEMBI, CTaBUTh M (DOPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIPHO COCTAaBJISATh IUIaH PEUIEHHs pacdéTHBIX W KAa4YeCTBEHHBIX 3allad, IUIaH BBIOJIHEHHUS
MIPaKTHYECKOH paOOTHI ¢ YIETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U ITPEATIOYTEHHIH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM;

pacumpsTh paMKH y4eOHOTI0 TIpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;

Jie7IaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €r0, OpaTh Ha ce0st OTBETCTBEHHOCTD 33 PEIICHHUE;

OLIEHUBATh PUOOPETEHHBIN OMBIT;

CII0co0CTBOBATH ()OPMHUPOBAHUIO U MPOSIBICHUIO SPYIAUIIUH B 00J1acTH (PU3MKH, TIOCTOSIHHO TMOBBIIIATH CBOM
00pa3oBaTeNbHbIA U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOIOHAIBHBII HHTEJLIEKT:

AaBaTb OLICHKY HOBBIM CUTyallUsIM, BHOCHTH KOPPEKTHBBI B JACATCIIBHOCTb, OLIEHUBATH COOTBETCTBHUE
Pe3yabTaTOB LIENAM;

BJIaACTh HaBBIKAMH MO3HaBaTEIbHOM pe(bnelccm/l KaK OCO3HAaHHA COBCPIIACMbIX ﬂeﬁCTBHﬁ 1 MBICJIMTCIBbHBIX
NPOIIECCOB, UX PE3YIILTATOB U OCHOBAHHIA;

UCIIOJIb30BaTh NPUEMBI pe(IIEKCHH JUTS OLIEHKH CHTYallMH, BEIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PEIICHUS 110 X CHIDKEHHIO;

HPUHMMATh MOTHBBI U aPI'YMEHTBI JPYIUX IPH aHAIU3€ PE3yIbTaTOB JIeATeIbHOCTH;

HPUHUMATh ce0sl, IOHNMask CBOU HEOCTATKH M JOCTOMHCTBA,;

HPUHUMATh MOTUBBI U aPI'YMEHTBI JPYIUX IIPH aHAIN3€E PE3y/IbTaTOB JEATEIbHOCTH;

NPHU3HABAThH CBOE IIPABO U MPABO APYIUX HA OIIMOKH.

B npouecce 1ocTmkeHNs TMYHOCTHBIX PE3YyIbTaTOB OCBOSHHUS IPOTPaMMBI 110 (PU3UKE AT YPOBHS CPELHETO
obumiero o0pa3oBaHHs y OOYYAaroOLIIMXCS COBEPIICHCTBYETCS SMOLMOHAJBHBIA HHTEIUIKT, HPeroIaralomui
c(hOpMHUPOBAHHOCTB:

CaMOCO3HAHHMS, BKJIIOYAIONIIETO CHOCOOHOCTh MOHMMATh CBOE OMOLHMOHANBHOE COCTOSHHE, BHICTbH
HAIpaBIIEHUs Pa3BUTHS COOCTBEHHON SMOILMOHAIBLHOM cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETYIUPOBAHUS, BKIIOYAIONIEr0 CAaMOKOHTPOJb, YMEHHE IPHHMMAaTh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CHOCOOHOCTh ANANTHPOBATHCA K OSMOLMOHAIBHBIM HM3MEHEHUSM M HPOSBIATE THOKOCTb, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTI)KCHHIO LEIH H YCIeXy, ONTHMH3M,
WHUIUATUBHOCTH, YMEHHE JEHCTBOBATh HCXOS M3 CBOMX BO3MOXHOCTEIA;

SMITATUH, BKIIOYAIONMEH CIIOCOOHOCTh IIOHUMATh SMOLMOHAJIBHOE COCTOSIHHUE NPYTUX, YYUTHIBATh €ro MpU
OCYILECTBIICHUH OOLIEHHsI, CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHHIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIINX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JAPYTHUMH JIIOIBMH,
3a00TUTBCS, IPOSIBIIATH MHTEPEC U pa3peniaTb KOHPIHKTHL.

NPEJMETHBIE PE3YJIbTATDI

K xoHmy oOywenus B 10 kJjacce TMpeaMeTHBIE pe3ylmbTaThl Ha 0a30BOM YpPOBHE MOJDKHBI OTpakaTh
c(hOPMHUPOBAHHOCTE y O0YJAFOIINXCSL YMEHHIA:

JIEMOHCTPHPOBATh HAa IMPUMEPAX poiib U MecTO (pu3nKu B (POPMHUPOBAHNH COBPEMEHHONH HAYYHOW KApTHHBI
MHpA, B PA3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTUYECKOH IESITENbHOCTH JIIOJCH;

YUUTHIBATh TPAHMIBI TPUMEHEHHS U3YyYEHHBIX (PU3MYECKNX MOJeNel: MaTepruanbHas TOYKa, HHepIHaIbHas
chcTeMa oTcuéTa, abCOMOTHO TBEPOE TEJIO, WACATBHBIN ra3, MOJEIH CTPOCHHS ra3oB, KUIKOCTEH W TBEPABIX Ted,
TOYEUTHBIH AIEKTPUIECKUI 3apsi1 P pelieHnr GU3MYECKuX 3a1ad;

pacrio3HaBaTh (u3nyeckue sBIEHHWSA (TPOLECCh) M OOBSICHATH WX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETHYECKOH TEOPHH CTPOCHUSI BEIIECTBA U IEKTPOAMHAMHKN: PABHOMEPHOE W PaBHOYCKOPEHHOE
MIPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE TMAJEHHE T, ABWKEHHE M0 OKPY>KHOCTH, MHEPIWS, B3aMMOJCHCTBHE Tell,



i dy3ns, OpOyHOBCKOE JBIDKEHNE, CTPOSHHE KUIKOCTEH U TBEPABIX TN, I3MEHeHHe 00bEMa Tell P HarpeBaHUN
(oxmakmeHnu), TEIUIOBOE pAaBHOBECHE, WCIAapeHue, KOHJCHCAIWs, IUIaBJICHWE, KpPUCTAJUIM3ALMs, KHIICHUE,
BJI&KHOCTh BO37yXa, IOBBIINICHHWE JABJICHHWS Ta3a IPU €ro HarpeBaHHM B 3aKPBITOM COCYIE, CBS3b MEXIY
rapamMeTpaMH COCTOSIHUSI T'a3a B U30IpolIeccax, JIEKTPU3aIys Tell, B3aUMOIEHCTBUE 3apsI/IOB;

ONHCHIBATh MEXAHWYECKOE [BIDKEHHE, WCIONb3yd (DHU3MYECKHe BEJIMYMHBLI: KOOpAWMHATA, IIyTh,
nepeMelleHue, CKOpOCTh, YCKOpEHUe, Macca Tena, CHIa, UMITYJIbC Tella, KMHETHYecKas SHeprus, NOTeHIUaIbHas
SHEprus, MeXaHudeckas paboTa, MEXaHWUYecKas MOIIHOCTB; MPU OMNKCAHUM IPAaBWIFHO TPAKTOBATH (DM3MYECKHIM
CMBICIT WCIIONIB3YEMBIX BEJIMYHMH, WX OOO3HA4YEHHsI M €IWHHIbI, HaXOAWTh (OPMYIbI, CBS3BIBAIONINE TaHHYIO
(bu3NYecKy0 BENUUMHY C JPYTUMHU BEIMYHUHAMU;

OIMCHIBATh M3YYCHHBIE TEIUIOBHIE CBOWCTBA TEJ M TEIUIOBBIC SBJICHUS, UCIIONB3Ysl (PU3MUECKUE BEJTHMYHHBI:
JaBlieHWEe Tra3a, TeMIeparypa, CpenHssl KHHETHYecKas OSHEpPTusl XaOTHUECKOro JIBWKEHHS  MOJIEKYI,
Cpe/IHeKBaIpaTHYHAasi CKOPOCTh MOJIEKYJI, KOJIMUECTBO TEIUIOTHI, BHYTPEHHsISI SHEPTrHs, pabora rasza, KodQQpuieHT
TIOJIE3HOI'0 JIEHCTBUSI TEIUIOBOTO JIBUraTeNs; NPH OINHMCAaHWM NPAaBWILHO TPAaKTOBaTh (DU3WUECKHH CMBICT
UCIIONIb3yEMBIX BEJIMYUH, UX 0003HAYEHHS M €JAMHHIIBI, HAXOIUTH (POPMYIIbI, CBSA3BIBAIOIINE TAaHHYIO (PU3UUECKYIO
BEJIMYMHY C APYTMMU BEIMYHHAM;

ONKCHIBATh M3YYEHHBIE SJIEKTPUYECKHE CBOIMCTBA BEUIECTBA M JJIEKTPUUECKHE SBJICHUS (TPOLECCHI),
UCTIONB3Ysl (PU3MYECKUE BETMYMHBL: 3JICKTPUUECKUH 3apsi]i, AIEKTPHUYECKOE M0JIe, HANPSHKEHHOCTD OIS, TOTEHINAT,
Pa3HOCTh IMOTCHIIUAJIOB; IMPU ONMCAHUK NPABUIBLHO TPAKTOBATH CI)I/ISI/I‘ICCKI/Iﬁ CMBICJI UCIIOJIB3YEMBIX BEJINYNH, UX
0603Ha'-ICHI/IH n €AUHHIBI; YKa3bIBaTb (bOpMyJ'[LI, CBA3BIBAIOIHUEC TaHHYIO (bI/ISI/I'-ICCKyIO BECINYNHY C APYrUMHU
BCIIMYUHAMU,

AHAJIM3UPOBATH (bI/ISI/I'—IeCKI/Ie IPOHECCHI U SIBJICHUS, HUCIOIb3Ys (])M3qucmde 3aKOHbI W TPUHIMIIBI: 3aKOH
BceMupHoro Tsirorenus, |, 11 u 111 3akonsr HetoTOHA, 3aKOH COXpaHEeHUs] MEXaHHYECKOW YHEPTHH, 3aKOH COXPaHEHHU S
UMIIyJibCa, MPUHIUII CYNIEPIIO3UIUUN CUJI, NIPUHIUII paBHOIIPABHA MHEPHUAIBHBIX CHCTEM OTC‘IéTa, MOJICKYJISAPHO-
KUHETHYECKYIO TEOPHIO CTPOCHUS BEIECTBA, ra30Bble 3aKOHBI, CBA3b CpeIHEH KMHETHYECKOH SHEePrHu TEeIIOBOro
JBIDKCHUsI MOJIEKYJl C aOCONIOTHOH TeMIepaTypoid, NepBblii 3aKOH TEPMOAMHAMHKH, 3aKOH COXpaHEHHS
JNIEKTPUYECKOro 3apsna, 3akoH KyioHa, HpH 3TOM pas3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa, €ro
MaTeMaTH4eCKOe BBIPa)KCHUE U yCIOBUS (TPaHHUIIBI, 001aCTH) IPHUMEHUMOCTH;

OOBSICHATH OCHOBHBIC INPHUHLUIBI NEHCTBUA MAIIMH, NPUOOPOB M TEXHHYECKUX YCTPOMCTB; pa3inyarh
YCIIOBUS NX O€30IIACHOT0 UCIIOIb30BAHNA B IOBCCIHEBHON JKH3HY;

BBITIOJIHATh SKCIIEPUMEHTHl 10 HCCISJOBAaHUIO (DU3MUYECKHUX SBJICHHH M TIPOLECCOB C HMCIOJIB30BAaHUEM
NPSMBIX ¥ KOCBEHHBIX HW3MEpPEHHWil, mpu 3ToM (GOpMYyIHpOBaTh MpoOIeMy/3amadyy W THUIOTE3Yy y4eOHOro
9KCIIEPHMEHTa, COOMPATh YCTAHOBKY W3 IPEMIOKESHHOTO O0OpYHOBAaHHSA, NMPOBOIUTH OMBIT M (HOPMYIUPOBATH
BBIBOIBI;

OCYILECTBIIATE HPSIMbIE 1 KOCBEHHBIE M3MEPEHUsI (PU3NUECKNX BETMYMH, PH 3TOM BBHIOMPATh ONTHMAIIbHBIA
CIoco0 U3MEPEHHs U HCIIOIb30BATh H3BECTHBIE METO/BI OLIEHKH ITOTPELIHOCTEI N3MEpeHNH;

HCCIIeI0BAaTh 3aBUCUMOCTH MEXIy (QU3NYECKUMH BEIMYMHAMH C UCIIONB30BAHUEM NPSIMBIX H3MEPEHHH, IpH
9TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATH PE3yNIbTATHl MOMYyYEHHOH 3aBUCHMOCTH (PU3MYECKUX BEIMYMH B
BUJie TaOIUL ¥ TpahMKOB, JeNaTh BEIBOIBI [0 PE3yIbTaTaM UCCIEIOBAHUS,

coOmogaTh mpaBWia O€30MacHOr0 TpyAa TPH TPOBEICHWH WCCIEAOBAaHMA B paMKax Yy4eOHOro
SKCIIEPHMEHTa, ydeOHO-HUCCIIEI0BATENECKON W TPOEKTHOH JEeATEeNbHOCTH € HMCIHOJIB30BAaHUEM H3MEPHUTENbHBIX
YCTPOHCTB 1 1a00paTOpHOT0 000D YIOBAHIS,

pemiaTh pacu€THpIe 3aJa4d C SBHO 3aJaHHOW (DM3MYECKOH MOIEINBI0, HUCIONB3YySd (DM3HYECKHE 3aKOHBI H
NPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 33/1a4M BHIOMPATh (PU3NUECKYIO0 MOJIEIb, BBIACIATh (PU3MUESCKHE BETMINHEI
1 GopMysIbl, HEOOXOAMUMBIE JUTsl €€ PelICHUS, IPOBOIUTh PACUYETH U OLICHUBAThH PEATbHOCTD MOTYYEHHOTO 3HAYCHHS
(hU3NIECKON BETMUIIHEL,

penaTh KadecTBEHHBIC 3aJayd: BBICTPAMBATh JIOTHYECKH HENPOTHBOPEUMBYIO LETOYKY PacCyKACHHH C
OIOPOii HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH H (PH3UYECKUE SBIICHUS,

WCIIONB30BaTh IPH PEIICHUM Y4eOHBIX 3aad COBpPEMEHHBIC MH(OPMAIMOHHBIE TEXHOJOIMH [UIS ITOMCKA,
CTPYKTYPHUPOBAHNUS, HHTEPIIPETAINH U MIPEICTaBICHNS yIeOHOH M HayIHO-TIOMYIIIPHON HHPOPMAIHH, TTOTyIeHHOH
W3 pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKH aHAJTU3UPOBATH MOTy4aeMyr0 HH(GOpMAIINIO;

TIPUBOANTH MPUMEPHI BKJIaJa POCCHICKHX M 3apyOeKHBIX YUEHBIX-(PHU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE
TIPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH 1 TEXHOJIOTHIL;

WCTIONIB30BaTh TEOPETHIECKUE 3HAHMS 10 (PU3UKE B IMOBCEAHEBHON KU3HHU ISl oOecrieueHms 0e30macHOCTH
Ipy 00paIeHny ¢ MpUOOpaMi M TEXHHIECKUMH YCTPOWCTBAMHM, JUISI COXPAHEHHS 3/I0POBbSI U COOJIOECHHUS HOPM
9KOJIOTMYECKOro IIOBEJIEHHS B OKPYKAIOLIeH cpese;



paborate B rpymme ¢ BBIIOJHEHWEM pa3UYHBIX CONMAIBHBIX pPOJieH, IUIaHUPOBaTh PabOTy TPYIIIBI,
palMOHAJIBHO pacHpenessiTh 0053aHHOCTH ¥ IUIaHWPOBATh JIESTENILHOCTh B HECTAHJIAPTHBIX CHUTYalUsIX, aeKBATHO
OLIEHMBATH BKJIAJl K&)KIOTO M3 YYAaCTHHKOB I'PYIIIBI B PEIICHNE pacCMaTpPUBAEMOH IPOOIIEMEL.

K xonmy oOyuenmst B 11 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaTh
c(OpMHUPOBAHHOCTH y OOYUAIOIINXCSI YMEHHH:

JEMOHCTPHPOBATh Ha IPUMEPax poiib U MecTO (pu3nKu B (POPMHUPOBAHUK COBPEMEHHON HAaYYHOW KapTHHBI
MHpa, B pa3BUTUH COBPEMEHHOHM TEXHHKH M TEXHOJIOTHH, B MPAaKTHYECKOH NESTENLHOCTH JIIONEH, LETOCTHOCTh U
€IMHCTBO (PU3MYECKON KapTHHBI MHPA;

YUYUTBIBATh TPAHULBI IPUMEHEHUS N3YIEHHBIX (PU3UUECKUX MOJIENICH: TOUSUHBIH IEKTPUIECKHN 3apsiy, JIyd
CBETa, TOUEYHBI MCTOYHUK CBETa, SiIEpHasl MOJENb aToOMa, HyKJIOHHAas MOZAETIb aTOMHOIO Spa MpPU pElICHHH
(u3nUecKuX 3a/1a4;

pacrio3HaBaTh (PU3NUECKUE SIBJICHUS (IPOLECCHI) U OOBSCHATh MX HAa OCHOBE 3aKOHOB AJIEKTPOJUHAMHUKH U
KBaHTOBOHM (DM3MKH: 3JIEKTpUUECKasi IPOBOJMMOCTD, TEILIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JIEHCTBHS TOKa,
B3aMMOJICHICTBUE MarHUTOB, 3JIEKTPOMAarHUTHASI MHAYKIIMS, JAEHCTBUE MarHUTHOTO MOJIS HA MPOBOJAHUK C TOKOM U
JBIDKYIIUICS 3apsa, OJEKTPOMarHUTHBIE KoJeOaHWS W BOJHBI, TPSIMOJMHEHHOE pacnpoCTpaHeHHEe CBeTa,
OTpakeHHe, TMpeJoMJIeHHne, WHTephepeHuys, IUpakuus | TMONsApU3alus CBeTa, JUCIEPCUs — CBeTa,
(doroanekrpudeckuii A3pdekt (PporoaddekT), cBeTOBOE AaBJICHHE, BOZHUKHOBEHUE JIMHEHUYATOrO CIEKTpa aTtoMa
BOJIOPO/Ia, ECTECTBEHHAS! M UCKYCCTBEHHAsI PaIMIOAKTUBHOCTD;

ONMCBIBATL H3YYCHHBIC CBOICTBa BEIIIECTBA (SHGKTpI/I‘-IeCKI/Ie, MAar"HuTHBIC, OITHYCCKUE, DIJICKTPUUCCKYIO
NPOBOJMMOCTh Pa3IMYHBIX CPEM) U JJIEKTPOMATHUTHBIC SIBJICHHS (TIPOLECCHI), UCTIONB3Ys (U3NUECKUE BETHMYUHBIL:
QNIEKTPUUYECKUN 3apsijl, CHiIa TOKA, O3JIEKTPUYECKOE HANpsDKEHHE, OSJIEKTPUYECKOe COMPOTHBIICHUE, Pa3HOCThH
NIOTEHIIMAJIOB, AJIEKTPOABIKYIIAsl CHila, paboTa TOKa, MHAYKIMS MAarHUTHOTrO IOJis, cuiia Amnepa, cuna JlopeHia,
WHJYKTHBHOCTh KaTYIIKH, DHEPTHs OSJEKTPUYECKOr0 M MAarHUTHOTO IMOJIed, MepHoJl M Yacrora KojeOaHuil B
K0Je0aTeIbHOM KOHTYpE, 3apsii M CcWia TOKa B MPOLECcCe TapMOHMYECKHX JIEKTPOMArHUTHBIX KoieOaHui,
(OKyCHOE PacCTOSHME M ONTHYECKas CHIa JIMH3bBL, NPU ONMCAHMU HPABHIBHO TPAKTOBATh (DM3MUYESCKHH CMBICI
UCIIONB3YEMbIX BEIIMYMH, UX 0003HAYECHUA U €IMHUIBI, YKa3bIBaTh (JOPMYIIBL, CBA3BIBAIOLINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTHMH BEIMYHHAMU;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS M IPOLECCHI, MCIONb3Ys (U3MUSCKUE BEIUYUHBL CKOPOCTb
9JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETa, SHEPrHsA M UMIYIbC (OTOHA, MEpHOJ MoTypachaia,
SHEPIHUsl CBSA3U ATOMHBIX SAEpP, IPH ONHMCAHUH IPABWIFHO TPAKTOBATh (PU3MUECKHH CMBICI UCIIOIB3YEMBIX BEITMUMH,
X 00O3HAYEHUS M €IUHUIBI, YKa3bIBaTh (JOPMYIIBI, CBS3BIBAIOLIME TAHHYIO (M3MYECKYIO BEIMYHMHY C IPYTHMH
BEJINYMHAMH, BBIYUCIIATH 3HAUCHNE (PU3NUECKON BEIUYHMHBI;

aHAIN3UPOBATh (PU3HUECKHE IMPOLECCH W SIBJICHHSA, UCIONB3YS (PU3MUECKHE 3aKOHBI M NPHUHLUIBL 3aKOH
OmMa, 3aKOHBI MOCIIEJOBATENILHOTO W MapauieIbHOIO COCAMHEHHS INPOBOXHUKOB, 3akoH JIkoyms—JleHuna, 3aKoH
SJIEKTPOMarHUTHOH HMHIYKLHUH, 3aKOH NPAMOJIMHEHHOrO pAacIpOCTpaHEHHsS CBETa, 3aKOHBI OTPaKeHUS CBETa,
3aKOHBI TIPETIOMJICHUSI CBETAa, ypaBHEHHE OHWHINTEWHa I (PoTodPQeKTa, 3aKOH COXpaHEHHS SHEPTHH, 3aKOH
COXpaHEHHs] HMITYJIbCa, 3aKOH COXPAHEHWsS OJIEKTPUYECKOro 3apsiia, 3aKOH COXPAaHEHHs MaccOBOIO YHCIIa,
noctynaTtel bopa, 3aKOH paJMoaKTHBHOIO pachaja, IPH 3TOM Pa3iH4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €To
MaTEeMaTHIEeCKOe BBIPa)KEHUE U YCIOBHS (TPaHUIIBL, 00JIACTH ) IPUMEHUMOCTH;

ONpeeNATh HANpaBICHHE BEKTOpa MHIYKIHWH MArHUTHOIO IIOJsI NPOBOJHUKA C TOKOM, CHJIBI AMIlepa M
cuibl JIopeHua;

CTPOHTH U OIMCHIBATh M300pa’keHHe, CO3aBaeMOe IUIOCKIM 3epKalioM, TOHKOH JIMH30;

BBHITIOJTHATh OKCIIEPUMEHTHl 10 HCCIISJOBAaHUIO (DU3MUYECKUX SBICHHHA M IPOLIECCOB C HCIIOIb30BAHUEM
MPSIMBIX ¥ KOCBEHHBIX WM3MEPEHHH: TpH STOM (OPMYIHPOBATH MpodiIeMy/3ajady W THUIIOTE3y Yy4eOHOTO
9KCIIEPUMEHTa, COOMPaTh YCTAHOBKY W3 MPEIIOKESHHOrO O0OpYIOBaHHSA, NMPOBOIUTH OMBIT M (HOPMYIHPOBATH
BBIBO/IBI;

OCYILECTBIATH NPSIMBIE M KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEIIMYMH, IPH 3TOM BBHIOMPATh ONTHUMAJIBHBIH
Croco0 U3MEPEHHs U HCIIOJIb30BATh H3BECTHBIE METO/IBI OIICHKH ITOTPELIHOCTEH N3MEpeHN;

WCCIIEeI0BAaTh 3aBUCUMOCTH (PU3WYECKUX BEIMYMH C HCIIOIB30BAHWEM MPSMBIX W3MEPEHWI: HpPH 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJIbTaThl MOITYYCHHONW 3aBHCHMOCTH (PM3MUYECKUX BEIWYHH B BHJC
TabIHIl ¥ Tpa(yKOB, JAETaTh BEIBOJIBI IO PE3YIIbTaTaM HCCIIEIOBAHNS;

cobmronaTh mpaBwia O€30MacHOro TpyAa NPH TPOBEICHWM HCCIENIOBAHMM B paMKax ydeOHOTro
9KCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATENILCKOM M IPOEKTHON JAEATEIbHOCTH C HCIOIb30BAHHEM H3MEPUTEIBHBIX
YCTPOWCTB M J1aOOpaTOPHOT0 000PYAOBAHMUSE;



pemiate pacu€THBIC 3a7a4yd C SBHO 33JaHHOW (PU3MUECKOH MOAENBIO, MCHONb3Ys (HU3MYEeCKHe 3aKOHBI U
TIPUHIMIIBL, HA OCHOBE aHAJIN3a YCIOBUS 33/1a41 BRIOMPATh PU3UIECKYIO MOJIENb, BBIIENATH (PU3NUECKHE BETNUUHEI
1 GOpMyIbl, HEOOXOANMBIE ISl €€ PEIICHHS, TPOBOIUTH PACUEThl U OLICHUBATH PEAIbHOCTh MOJTYIEHHOTO 3HAYCHUS
(U3MYECKOl BETMUNHEI,

pelaTh KauyeCTBEHHBbIE 3aJaud: BBICTPAMBATH JIOTHUECKH HENPOTHBOPEUMBYIO LEMNOYKY PACCYKICHUH C
OITOpPOH Ha M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKHE SBIICHHUS;

WCIIONIb30BaTh IIPU PEIICHWH YYeOHBIX 3a]ad COBpEMEHHbIe MH(OpMAalMOHHBIE TEXHOJIOTHH IS ITOWCKa,
CTPYKTYPHUPOBAHUS, HHTEPIIPETAIMH U MIPECTaBICHNs YIeOHOH U HayIHO-TIONYIISIPHON HHPOPMAIHH, TTIOy9eHHOMH
13 Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH TIOMy4aeMyl0 HH(POPMAIHIO;

OOBSCHATh NPUHLMUIBI JCHCTBUS MalllMH, NPUOOPOB M TEXHHYECKUX YCTPOMCTB, paszinyaTh YCIOBUS HX
0€3011acHOr0 UCITOIb30BAHMS B TIOBCETHEBHOM KHU3HH;

NPUBO/INTh TPUMEPHl BKJIaJa POCCUHCKMX M 3apyOeKHBIX YUEHBIX-(U3MKOB B pa3BUTHE HAyKH, B
00BSCHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS N0 (PU3MKEe B IOBCETHEBHOW JKU3HM JUI oOecredeHus: 6e301acHOCTH
Ipy 00palleHnl ¢ MPUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, JUISI COXPAHEHHs 3/I0POBbsI U COOJIOICHHUS HOPM
9KOJIOTMYECKOr0 MOBEJCHUSI B OKpYXKaIOLIeH cpefe;

paborare B Tpymmne C BBIIOJHEHWEM pPa3MYHBIX COLMAIBHBIX PpOJIEH, IUIaHHMpPOBaTh paboTy TpYIIIb,
palMOHANIBHO pacHpenelsiTh 0053aHHOCTH M TUIAaHUPOBATh JESTENIbHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aleKBATHO
OLIEHMBATh BKJIAJl K&KIOT0 M3 YYACTHUKOB IPYIIIBI B PEIICHUE pAcCMAaTPUBAEMOM POOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE .

10 KJIACC

HaumenoBaHue pa3ieioB H TeM

KoandecTBO 4acoB

DJIeKTpOHHBIE (HU(PPOBHIE)

Ne ni/m KonTtpoabHbie IIpakTHueckue
MpOrpaMmbl Bcero o0pa3oBaTesIbHbIE pecypChl
padoThI padoThI
Pazpen 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUSA
11 ®du3uKa ¥ METOIBI HAYIHOTO MIO3HAHUS 2 bubamorexa LIOK
' SHIA H MCTOIH HaysHoro rosHa https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
91 K 3 5 bubaunoreka [JOK
' areMatiia https://m.edsoo.ru/7f41bf72
bubaunoreka [JOK
2.2 7
Aumaiia https://m.edsoo.ru/7f41bf72
2.3 3aKoHbI coXpaHe eXaHHKe 6 1 1 Bubamorexa LIOK
' HbI COXPAICHILL B MeXatt https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Pa3pen 3. MOJIEKYJIAPHASI ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOM 9 1 bubnuoreka [JOK
' TEOpUr https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
32 OcHoBbI TepMOAHHAMIHICH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHBIE COCTOSHUS BEIIIECTBA. 5 bubnuoreka [JOK
' Da30BbIE IEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Pa3znena 4. DJIEKTPOJJUHAMUKA
bubanorexa [JOK
41 DUEKTpOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
[ocrostHABIN 3NeKTprdIecknii TOK. Toku B Bubmmoreka [IOK
4.2 12 1
Pa3MYHBIX Cpeax https://m.edsoo.ru/7f41bf72
HWroro no pasnery 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB 10 [TPOI'PAMME 68 3 3
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11 KJIACC

KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TEM (uu¢poBbie)
KonTponbusbie IIpakTHyeckue
n/n MPOrpamMMbl Bcero oOpa3oBaTtejibHbIE
padoThI padoThI
pecypcnl
Pazpen 1. DJIEKTPOJJUHAMMKA
11 MarsuTHOe nose. SJIeKTpOMarHUTHas 1 1 3 bubanorexa [JOK
' HHIYKIIUSA https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4yecKue U 3J1eKTpOMarHUTHbIE 9 1 bubaunorexa [JOK
' KoIeOaHus https://m.edsoo.ru/7f41c97¢c
2.2 MexaHuuecKue 1 3JIeKTpoMa. € BO. 5 1 Bubamorexa LIOK
. XaHUY e U 3JI MAarHuTHBIC BOJIHBI
T https://m.edsoo.ru/7f41c97c
bubaunoreka [JOK
23 Onruica 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pa3nea 3. OCHOBBI CIIEITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI CHIEIUABHON TEOpUHU 4 1 bubanoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
HUroro no pazpery 4
Pasznen 4. KBAHTOBASI ®PU3UKA
bubmmoreka ITOK
41 6] i 6
JICMCHTEI KBAHTOBOH OTITHICH https://m.edsoo.ru/7f41c97c
bubmmoreka ITOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubmmoreka [JOK
4.3 A 5
TOMHOE A7pO https://m.edsoo.ru/7f41c97c
HWroro no pasneny 15
Paszgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHA
b K
5.1 DJIeMEeHTBI aCTPOHOMUH U aCTPO(DUIUKH 7 1 ubworexa LO

https://m.edsoo.ru/7f41c97¢c
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https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny

Pazgen 6. OBOBIAIOIIEE IIOBTOPEHUE

6.1 O06o0m1aroree MOBTOpEHUE 4 EH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 68



https://m.edsoo.ru/7f41c97c




IIOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
KosanuecTBo yacoB 3 N
JIEKTPOHHBIE HU(PPOBBIE
N T KonTpoas MpakTn Jara P p
eMa ypoka o0pa3oBaTebHbIE
n/n Bcero HbIE JecKHe H3yYeHHst
pecypcsl
padoThI padoThI
1 ®dusuka — Hayka o npupone. Hayunsie MmeTosisl 1 bubnmnorexa [JOK
MO3HAHKS OKPYXKAIOIIETO MHUpPa https://m.edsoo.ru/ff0c32e2
P N
2| ey saprtt e, spakumeceot mmemnoors | 1 Bumorexa LIOK
YARoH Kap pa, B 1P 8 https://m.edsoo.ru/ff0c33e6
Toiei
M .0
e
MEXaHUY I BHU HU. M HHU Th
A PEMCILICHHE, CKOPOCTE, https://m.edsoo.ru/ff0c3508
yCKOpeHue
4 PaBHOMepHOE OJIMHEIHOE JIBU)KEHHE 1 Bubmrotexa LIOK
BHOMCPH: IPAMOJIMHCUH BHU HH
P PAMOTL A https://m.edsoo.ru/ff0c3620
i P;IBHoyCKopeHHoe npﬂMonHH6eI71Hoe neikenue. JI/P Nel . ) Butmorexa LOK
«M3y4yeHue nBKeHUs Tenaa, OPOLICHHOr O https://m.edsoo.ru/ff0c372e
TOPU30HTAIILHO»
6 CBobozHOe majieHue. Y ckopeHue CBOOOIHOrO Tajie 1 EnGamorexa LIOK
B HOE TajieHue. Y CKOpeHHe CB HOT'O MajeHUs
8 8 P 8 8 https://m.edsoo.ru/ff0c39cc
;| ot o S et | 1
Pyx ' ) v 8 https://m.edsoo.ru/ff0c3ada
Tela 1Mo OKPYKHOCTH
8 [Ipunumn otHocutensHocTH ["anunes. MHepuuanbHble 1 bubanorexa [JOK
cucrembl orcyera. [lepBalit 3akoH HproToHa https://m.edsoo.ru/ffO0c3be8
9 Macca tena. Cuna. [Tpusmmn cyneprio3unnu cuil. Bropoii 1 bubnuoreka [JOK
3ak0oH HpIOTOHA /1711 MaTepHaIbHOM TOUKH https://m.edsoo.ru/ff0c3be8
bub OK
10 Tperuii 3axoH HptoTOHA A7 MaTepHaIbHBIX TOUEK 1 htPtIp::jI/OITTI.egsc]i).ru /5f0c3be8
3akoH BcemupHOTro TsaroTeHns. Cuna Tsokectr. [lepBas Bubmmoreka [IOK
11 1
KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cwmna ympyroctu. 3akoH ['yka. Bec tema. JI/P Ne3 1 1 Bubmmoreka [IOK
«V3MepeHuHe KeCTKOCTH TPYKUHBD) https://m.edsoo.ru/ff0c3el8
. Cuia TpeHI;m. Koatb(bnune:T Ipe:m. Cua . . Butmorexa LIOK
[IPOTUBJICHHS TIPH JIBHXKCHUH TeJa B XKHUIKOCTH KU
compo P S0 https://m.edsoo.ru/ff0c3f76
raze. JI/P Ned « V3mepenne koahhuieHTa CKOIbXKEHHIS»
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HOCTyHaTeJ'IBHoe 1 BpalaTeJIbHOC IBUKCHUEC a0COFOTHO

Bubaunoreka [JOK
14 TBEPIOrO Tema. MoMeHT cunbl. [lneuo cuibl. Y cnoBust
P i https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPIOTO TENA.
HMmynnbc MaTepHaIbHOM TOYKH, CHCTEMBI MAaTEPHATBLHBIX
15 ¥ - p 3 ’ p Bbubmmoreka IIOK
ToYeK. VIMITysIbC CHITBL. 3aKOH COXPaHCHUS HMITYJIbCA.
Y p ¥ https://m.edsoo.ru/ff0c43d6
PeakTHBHOE ABMKEHHE
Pabora u MoutHOCTh crutbl. KuHeTHYeCKast SHEPTHUs
16 - T 5 p Bubmoreka [TOK
MaTepuabHON TOoUkH. Teopema 00 M3MEHCHUU
P " P https://m.edsoo.ru/ff0c4502
KHHETHYECKOW SHEPTUU
[NorennmanbHas sHeprus. [loTeHIuanpHas SHEPTHs
17 o nedopmu OliHHOf/i NP Y>KUHBI HOTEHHI:IaHLHaﬂ bubmmorexa [10K
yHpyr pyap DYRIHRL https://m.edsoo.ru/ff0c461a
SHEPrus Teja BOJIU3U MOBEPXHOCTH 3eMIU
[ToreHnmaabHbIC U HEMOTCHITHAIBHBIE CHITBI. CBA3b
18 PpaboThI HEMOTEHIMATBHBIX CHJI ¢ U3MEHCHUEM bubmuoreka [IOK
MEXaHMYIECKOH DHEPTUH CUCTEMBI TeJI. 3aKOH COXPaHEHHS https://m.edsoo.ru/ff0c478c
MeXaHHUYECKOW IHEPTUU
JlabopatopHas pabota «VccnenoBanue CBs3u pabOTHI
19 CHJIBI C U3MEHEHNEM MEXaHMYEeCKOW SHEpPTUH Tella Ha
MIPUMeEpE PACTSHKEHUSI PE3MHOBOIO JKI'YTa
20 KonrponbHas pabora o teme «Kunemaruka. JluHamuka. bubnuoreka [JOK
3aKOHBI COXPAHCHHUS B MEXAHUKE) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TTOJIOKEHHUS MOJIEKYIISIPHO-KMHETHUECKOM bubnuoreka [JOK
teopun. bpoyHoBckoe nBkenue. uddys3ns https://m.edsoo.ru/ffOc4dc2
Xapakrep IBHKEHUS U B3aUMOJEHCTBHS YaCTHIL
22 BeliectBa. Mojienu cTpoeHusI ra30B, )KUIKOCTEH U
TBEPABIX TEN
23 Macca monekyn. Konnyectso Benecrsa. IlocrosiHHas
ABoraapo
24 TemnoBoe paBHOBecHe. TeMiieparypa u €€ U3MEpEHUeE.
IlIxana remneparyp Llenbcus
bubanorexa [JOK
25 Uneansusnii raz 8 MKT. OcuoBrHoe ypaBHeHne MKT
P https://m.edsoo.ru/ffOc4fde
AOCOIIOTHAS TEMIIEpATypa KaK Mepa CpETHER
. patyp pa cp Bubmmoreka [IOK
26 KHHETHYCCKON YHEPTUH IBIHKCHUS MOJICKYI. Y paBHCHHE
N https://m.edsoo.ru/ff0c511e
Menneneesa-Kianeiipona
27 3akoH JlanpToHa. ["a30BbIe 3aKOHBI
)8 JlabopatopHas pabora «VccnenoBanue 3aBUCUMOCTH

MCKAY NMapaMeTpaMi COCTOSHUSA Pa3pCiKECHHOI'O ra3a»
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29 W3zompornecchl B nealsHOM ra3e u uX rpaduieckoe Bubnmnoreka [IOK
MPEeNICTABICHUE https://m.edsoo.ru/ff0c570e
30| cnocate oo novenemun, Komtacerso ennors  paors, BuGorexa LIOK
BHyTpeHHss SHEPTHUs OMHOATOMHOIO HIEATHLHOrO ra3a https://m.edso0.ru/ff0c5952
31 Bunel Teronepenaun bubmmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36
32 VY nenbHas TEIIOEMKOCTH BellecTBa. KonmndyecTBo Bubmoreka [IOK
TEIUTOTHI MPH Terionepenaye. AauabaTHbIi npoiece https://m.edsoo.ru/ff0c5¢c36
33 [lepBbIil 3aKOH TEPMOAUHAMUKH U €r0 MPUMEHEHUE K bubaunoreka [JOK
u30MpoIeccam https://m.edsoo.ru/ffOc5efc
34 Heobpatumocts nporieccoB B npupoze. Bropoit 3akon bubaunorexa [JOK
TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpunnun aevicreust u KI1J[ TerioBoit MammHbI EES?;;;;?;S;LO:S/ £f0C600a
36 [uxn Kapno u ero KI1/]
37 DKoNOru4ecKue mpodieMbl TEIII0IHEPIeTUKU
38 Oo6obmaronwmii ypok «Monekynsprast Gpuzuka. OCHOBBI bubnunoreka I[JOK
TEPMOIMHAMUKID https://m.edsoo.ru/ff0c6938
39 KonrponbHast pabora no teme «MonekyisipHast pr3HKa. bubnuoreka I[JOK
OCHOBBI TEPMOTHHAMUKID https://m.edsoo.ru/ff0c6a50
40 [MapooGpazoBanue u koHaeHcalus. Mcnapenue u bubnuoreka [JOK
KHUIIEHUE https://m.edsoo.ru/ff0c63b6
A1 AOGcCoImoTHAs U OTHOCUTEIbHAS BIAYKHOCTH BO3TyXa. bubanoreka [JOK
HacprmeHHb1# Tap https://m.edsoo.ru/ff0c64d8
22| Anmsonpoms coonrs spnoration K spreas, biGaotera LIOK
CoBpeMeHsie MaTepHabI https://m.edsoo.ru/ff0c65f0
43 [InaBnenue u KpuctasuMzanus. Y IenbHas TEIUIOTa bubamoreka [JOK
rtasnenust. CyomuMarius https://m.edsoo.ru/ff0c6708
bubnmnoreka [IOK
44 YpaBHEHHE TeTI0BOro OanaHca https://m.e dsc]i).ru /50C6820
45 DnexTpu3aIys Tell. DIeKTprdecKuii 3apsia. J[Ba Buaa Bubmmoreka [IOK
JNEKTPUUECKHX 3aPs/IOB https://m.edsoo.ru/ffOc6bcc
16 [TpoBOIHUKH, AUAIEKTPUKN U MOIYIIPOBOIHUKA. 3aKOH Bbubnmnoreka [IOK
COXpaHEHHS JIEKTPHIECKOro 3apsiia https://m.edsoo.ru/ff0c6bcc
47 Bsaumopneiictue 3apsnos. 3akoH Kynona. Toueunsrit Bbubnmnoreka [IOK

JNEKTPUUYECKUI 3apsil

https://m.edsoo.ru/ffOc6ced
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HaHpﬂ)I(éHHOCTB QJICKTPUYICCKOT'O ITOJIA. HpI/IHHI/IH

Bubaunoreka [JOK

48 cynepn<i3mmn ANIEKTPUYECKUX MoMel. JInHuu https://m.edsoo.ru/f0c6df2
HaNpspKEHHOCTH
49 Pabora cun anexrpocratuyeckoro noss. [loreHnumart. Bbubnmnoreka [TOK
Pa3HOCTh TIOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
50 [IpOBOOHUKY U JUAIEKTPUKU B ANEKTPOCTATUIECKOM bubnmnorexa [TOK
note. JluasiekTpudeckast MPOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 Onekrpoémkocth. KoHIeHCaTOD Bubmoreica LIOK
https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTh TNIOCKOT0 KOHJIEHCATOpa. DHEPTHsI Bubmuoreka [IOK
3apsHKEHHOTO KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopatopHas pabota "VM3mepeHne 3JeKTPOEMKOCTH
KoHjeHcaTopa"
HpI/IHHI/IH JleﬁCTBPIH U IIPpUMEHECHNE KOHJICHCATOPOB,
54 KOITMPOBAJIBHOI'O aIllapara, CTpyHHOro NpUHTEpa.
OnexTpocTaTUdecKas 3aluTa. 3a3eMIeHUEe
ANEKTPONPUOOPOB
DJIEKTPUYECKHUI TOK, YCIIOBHS €r0 CYIIIECTBOBAHUSL.
55 [ocrostausiit Tok. Cuna Toka. Hampspxenue.
Comnporusnenue. 3akoH OMa 11 ydacTKa IIeru
[NocnenoBarenpHOE, NapaUIeNbHOE, CMEIIAHHOE
56 COeTUHEHHE HpOBOI[HI/II}ZOB. JlabopaTopHas pabora Bubmmorexa HOK
https://m.edsoo.ru/ff0c74f0
«M3ydeHne CMEIIaHHOTO COCIMHEHUST PE3UCTOPOBY
57 Pabota 1 MOIIHOCTB ANIEKTPHUYECKOTO TOKA. 3aKOH bubnuoreka [JOK
Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axon Oma 11 TOMHON (3aMKHYTOM) SJIEKTPHUIECKOM
58 uenu. Kopotkoe 3ambikanue. JlaboparopHast pabora bubnuoreka [JOK
«HM3mepenrne DJIC MCTOUHMKA TOKA U €70 BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
CONPOTHUBIICHUS)
DJIeKTPOHHASI IPOBOJUMOCTh TBEP/IBIX METAILIOB.
59 3aBUCHUMOCTh COMPOTUBIICHHS METAIIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOANMOCTE
50 DNeKTpudecKuii TOK B BakyyMe. CBOWCTBA 3JEKTPOHHBIX
My9KOB
[NomynpoBogHuKH, UX COOCTBEHHAS M IPUMECHAS
61 HpO]::I][;)I/IMOCTL. CaoiicTBa p—n-nepexolzla. Bubmmorexa [OK
https://m.edsoo.ru/ff0c84ae
[MomynpoBogHUKOBBIE TPUOOPHI
62 DNEeKTpUUECKU TOK B paCTBOPax U paciiaBax Bbubnmnoreka [IOK
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OJICKTPOJIUTOB. SJ'ICKTpOJ'II/ITI/I"IeCKaﬂ Jucconmuanys.

https://m.edsoo.ru/ff0c82ba

OnexTponus
63 DnekTpuueckuit ToK B razax. CaMoCTOSTENbHBIN U 1 Bubmoreka [IOK
HECaMOCTOSITENbHBIN pa3psa. Momnaus. [lnazma https://m.edsoo.ru/ff0c84ae
6t | meemmessos mpmmenoure. Toomsoa nexm . bimorera LIOK
P P P https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH
K 0 €] .
6 | Tocrommmuisnextpmaccia rox. Tows » pasmrs 3 BrGmorasa LOK
P ' p https://m.edsoo.ru/ff0c88be
cpenax»
Bbubaunoreka [JOK
66 n 1
osTopenme https://m.edsoo.ru/ff0c8a8a
bubaunoreka [JOK
67 NTorosas KOHTpoabHasA paboTa 1
TOTOBAA KORTPOABHAA paboT https://m.edsoo.ru/ff0c8c56
bubaunoreka [JOK
i 1
68 Obobmaroumii ypox https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHBIE NH(POBLIE

Ne Jara
o/ Tema ypoka Beero KonTpoJabhsbie IIpakTnuyeckue T o0pazoBaTeJibHbIE
padoTsI padoTsl pecypchbl
ITocTosiHHBIC MATHUTHI ¥ UX B3aMMOJICHCTBUE.
1 MaruutHoe nosne. Bekrop MaFHHTH:ﬁ 1 bubamorexa LIOK
. https://m.edsoo.ru/ff0c9778
UHAYKIUH. JIMHUY MarHUTHON WHIYKIIUU
MarsuTHOE 10Jie MPOBOAHUKA C TOKOM. OmbIT
2 Opcrena. B3aHMoz[:p“ICTBHe MIPOBOJHUKOB C 1 bubmmorexa [10K
oxom https://m.edsoo.ru/ff0c98fe
3 JlabopatopHast pabota «3ydenne 1 1 bubmuoreka [IOK
MAarHUTHOTO TIOJISI KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBre MarHUTHOTO TOJISI HA TTPOBOJAHUK C
4 tokoM. Cuna Amnepa. JlabopatopHast pabora 1 1 bubnunoreka [JOK
«VccnenoBanye NeUCTBUSA ITOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
efiCTBHE MarHUTHOTO TIOJISl HA JIBUXK cst
5 BI[apﬂ)KeHHYIO gactury. Cuna Ho?)eﬂuz.my}o 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c9df4
Pa6ora cunel Jlopenua
DnexkrpoMarautHas nHaykuus. [Totok
6 BeKkTopa MarHuTHON MHAYKIMU. DJC 1
MHIYKIUH. 3aKOH 3JIEKTPOMArHUTHOU
naaykuuu dapazaes
7 Jlabopartopnas pabora «lccneqoBanue 1 1 bubnuoreka [JOK
SIBJICHHS JIEKTPOMATHUTHON HHIYKITAID https://m.edsoo.ru/ff0cal50
MNHayKTUBHOCTE. SIBJIEHUME CAMOMHAYKLIHUU.
8 O/1C caMOMHAYKITHN. DHEPTUS MATHATHOTO 1 bubamorexa [JOK
TIOJTSt KATYIITKH € TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
nose
TexHuueckue ycTpoicTBa U X NPUMEHEHNUE!
9 TTOCTOSTHHBIC MaTrHUTHI, 3JICKTPOMATHUTEHI, 1

OJIEKTPOABUTATEIb, YCKOPUTEIIHA
OJIEMECHTAPHBIX YaCTULl, THAYKIINOHHA I€Yb
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O06o0maronuii ypok « MarHUTHOE TTOJIE.

Bubanorexa [JOK

10
DJIeKTPOMATHUTHAS HHTYKITUSD https://m.edsoo.ru/ff0cab82

1 KonrponbHas pabora 1o Teme «MaranTaoe bubnmnoreka [JOK
nosie. DNEeKTPOMArHUTHAS HHITYKI[HS https://m.edsoo.ru/ff0cad58
CB00OIHBIE MEXaHUYECKHE KOJICOAHHUS.

12 lapmonnueckue Koebanus. YpaBHEHHE bubnmnoreka [TOK
rapMoHnYeckux kojebanuii. [IpeBparieHue https://m.edsoo.ru/ff0caf06
SHEPrUx
JlabopaTopHas pabora «/ccienoBanne

13 3aBHCHMOCTH NIEPHOJIa MAJIbIX KONeOaHUH
Tpy3a Ha HUTHU OT JUIMHBI HUTH U MaCChbl
rpy3a»

Konebatenbuelii KoHTYp. CBOOOAHBIE
JJICKTPOMArHUuTHLIC KOJ'Ie6aHI/I$I B UJI€aJIbHOM
14 gp A bubnuoreka [IOK
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTUS MEX
P o https://m.edsoo.ru/ffoch820
MEXaHUYECKHMH U JIEKTPOMAarHUTHBIMH
KOJIe0aHUAMH
®opmyna TomcoHa. 3aKOH COXpaHEHUs

15 MY 5 P bubnmoteka LIOK

SHEPIUH B HIEAIBHOM KOJIeOaTeIbHOM

p s https://m.edsoo.ru/ff0ch9c4
KOHTYpe
[pencraBnenue o 3aTyXaronmx KoIeOaHHAX.

16 BeiHyX/IeHHBIE MEXaHUUECKHE KOJIeOaHusl. bubanoreka [JOK
Pesonanc. BeiHyXICHHBIC https://m.edsoo.ru/ff0cbh86
9JIEKTPOMarHUTHBIE KOJIeOaHUs
[lepemennsrit Tok. CHHYCOHIAIBHBIN
MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOT O bubnuoreka [JOK

17 N
TOKa. AMIUTUTYIHOE U ICHCTBYIOIIIEE https://m.edsoo.ru/ffOcbd34
3HAYCHUE CUJIBI TOKA M HAIIPSOKSHUS

18 Tpancpopmarop. [IponsoacTso, nepenava u
NOTpeOIeHUEe 3JIEKTPHIECKON SHEPIHU
Y CTpoiCTBO U IPAKTHYECKOE IPUMEHEHHE

19 P P P Bubnmnoreka [IOK
JIEKTPUYECKOT 0 3BOHKA, T€HEPaTopa

P > patop https://m.edsoo.ru/ff0cc324
TIepeMEHHOTr0 TOKA, JIMHUH AJIeKTporepeayd
20 OKONOrM4ecKue PUCKH IIPU IIPOU3BOJICTBE
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OJICKTPOSHCPTUH. KynLTypa HCIIOJIB30BaHHUA
DJICKTPOSHEPTUHN B HOBC@)IHeBHOﬁ JKHN3HU

MexaHHUYeCKHe BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepron. Ckopoctb

Bbubaunoreka [JOK

21 pacnpocTpaHeHHs U JUTHHA BOITHBIL. https://m.edsoo.ru/ffOcca54
[onepeunsle 1 IPOIOILHBIE BOIHBI
29 3ByK. CKOpOCTH 3ByKa. | pOMKOCTbH 3BYKa. Bubmuoreka [IOK
Bsicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U bubmuoreka [TOK
ckopocTs. [lkana 31eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
24 HpHHHHHbI PaguoCBA3U U TCIICBUACHUS.
PasButue cpencts cBsizu. Paguonokanus
bubaunoreka [JOK
25 KonrponbHas pabota «KonebaHus 1 BOITHBD) https://m. edsoo.ru/ff0cc6 8
IIpssMonuHeEitHOE paclpocTpaHEHUE CBETa B
26 OIILDHOpOZ[HOff'I cpe/:[I;. T(I))qe:;)mﬁ HUCTOYHUK bubmmotexa HOK
https://m.edsoo.ru/ff0cd350
ceera. Jlyu cBera
Otpaxenue cBeTa. 3aKOHBI OTPAYKEHHUS CBETA.
27 HZETpOGHHG n300pakeHu i BTrI:JIOCKOM bubamorexa LOK
https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomnenue ceera. IlonHoe BHyTpeHHEE
28 OTI;axceHHe. [penenbHbIit yron H}(;JTII;OFO buGamorexa [IOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKSHUS
29 JlabopatopHas pabora «/3mepeHne bubnuoreka [JOK
TOKa3aTesst MPEIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzsl. [Toctpoerne n300paxkeHnit B JINH3E. bubnuoreka [JOK
dopMysIa TOHKOM JTMH3EI. YBEITHYEHHE JTHH3bI https://m.edsoo.ru/ffOcddle
31 Jlabopartopnas pabora «VccnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
Hucriepcus ceera. CIOXHBIA COCTaB OEIOro
32 ceera. L{Ber. JlaboparopHas padora
«HaOmonenue aucnepcuu cBeTa»
33 Wnrepdepennns cera. ndpakus cera. Bbubnmnoreka [IOK
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Judpaxumonnas pemérka

https://m.edsoo.ru/ff0ced22

HOHepe‘IHOCTL CBCTOBBIX BOJIH. Honﬁpmaum{

bubanorexa [JOK

4
3 cBeTa https://m.edsoo.ru/ff0cf02e
35 Onruueckue MprOOpPhI U YCTPOKCTBA U
YCIIOBHS UX 0€30I1aCHOI'0 IPUMEHEHUS
r N
3 | wexammon, oeryrars creuramiof reopi biiorexa LIOK
’ Y H P https://m.edsoo.ru/ff0cf862
OTHOCHTEIIHOCTH
37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. Bubmuoreka [IOK
3amMejsieHHe BPEMEHU M COKPAIIIEHHE JUTHHBI https://m.edsoo.ru/ffOcfad2
5 C—);epmﬂ I/ICI/IM:l;IyJ'H;(; feH:ZHzHCT:IfOﬁ Bumorexa LIOK
qaCTUlbl. UBS3b M bl HCPTUEU U
! p https://m.edsoo.ru/ffOcfc68
I/IMl'[yJ'IBCOM. :‘)HepFI/ISI IIOKOs
KonTposbHas padora «Onrtuka. OCHOBBI bubnunoreka [JOK
39 .
CIICIHATIBHON TEOPUH OTHOCHTEILHOCTID https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. opmyna [Inanka. Jueprus u bubnunoreka [JOK
AMITYITBC (HOTOHA https://m.edsoo.ru/ffOcfel6
A1 OtkpbiTHe 1 UccnenoBanue Gorodpdexra. bubnuoreka I[JOK
Ompitet A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
12| Srmnins s orosbenmn, o biorera LIOK
o P https://m.edsoo.ru/ff0d015e
rpanuia» Gorodddexra
43 Hasnenne ceera. Onbrtel I1. H. JIebenera. bubanorexka [JOK
XUMHUYECKOE TEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTponcTBa U NPaKTHYECKOE
44 npuMeHeHue: (oTodIeMeHT, POTOJATIUHK,
COJIHEYHAs OaTapes, CBETOIUO
45 Pemrenne 3agau mo teme «Di1eMeHTEI bubanorexa [JOK
KBAaHTOBOM OITHKN» https://m.edsoo.ru/ff0d0302
o | pemmem o o
pPOOPAATIOP t https://m.edsoo.ru/ffod091a
[TnanerapHast MOJIENb aTOMA
47 Ioctynatsl bopa Bbubnmnoreka [IOK
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https://m.edsoo.ru/ff0dOafa

48

Wznyaenne u nornomenne GOTOHOB mpu
IepexoJie aToMa ¢ OHOT'O YPOBHS HEPTUH Ha
JIpyroil. Bunel cnexTpos

Bbubaunorexa [JOK
https://m.edsoo.ru/ff0dOafa

49

Bonnossle cBoiicTBa yactuil. BoiHbI 1ie
Bpoiins. KopryckynapHO-BOTHOBON Ayainu3M.
CroHTaHHOE U BBIHYXKJIEHHOE U3JTyUYEeHUE

Bbubaunorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE pagu0aKTUBHOCTH. OMBITHI
Pesepdopaa mo onpezaeneHuio cocraBa
PaZMOaKTUBHOIO M3JTydEHHsI

bubaunoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiictBa anbda-, 6eta-, raMMa-M3ITydeHHS.
Brnusnaue PAaAUOAKTUBHOCTHU HA KUBBIC
OpraHu3MbI

52

OTKpbITHE IPOTOHA U HEUTpPOHA. 130TOIBI.
Anba-pacnaj. DJIEKTPOHHBIN U
MO3UTPOHHBIN Oera-pacnan. ['amma-
H3ITy4eHHue

bubanoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprust CBs3U HYKIIOHOB B siipe. SnepHble
peakuun. SnepHsiii peakrop. [TpoGiemsl,
MIEPCTIEKTUBBI, SKOJIOTHUECKHE ACHIEKTHI
SIIEPHON DHEPTETUKHU

bubanoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTHLBL. OTKphITHE
MO3UTPOHA. MeToIbI HAOIIOICHUS U
peTHCTpayy 3JEMEHTapHBIX JaCTHIL.
Kpyrasiii cron «®yHnaMeHTanbHble
B3aumozeiictBusl. EnuHcTBO rzndeckoi
KapTUHbBI MUPa

bubanorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3qH0r0 Heba. Co3BE3aMsI, SIPKUC
3BE3/1bI, IUIAHETHI, UX BUANMOE IBIKEHHE,
CoiHeuHast cucremMa

56

Comuue. ConmHedHas akTUBHOCTE. VICTOUHHK
sHeprun CorHIa U 3BE3N

57

3Bé3,I[LI, MX OCHOBHBIC XapaKTECPUCTUKU.
3Bé3,I[LI TJIaBHOU IOCICAOBATCIIBHOCTH.
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Buytpennee crpoenue 38&31. CoBpeMeHHBIE
MPENCTABICHUS O TIPOUCXOKICHUH
sporroru ColtHIa U 3BE3]

58

Mneunsrnii [1yte — Hama ["anakTuka.
Tlonoxxenue u nrwxenne CoJlHIIA B
lanaxtuke. ["anakruku. YEpHbIe ABIPHI B
SIpax raJakTUK

59

Bcenennas. Pazoeranue raigaxkrux. Teopus
Bonbioro B3pbiBa. PennkroBoe u3nydeHue.
Meraranaktuka

60

HepertienHpie mpobieMbl aCTPOHOMUHN

61

KonrponbHas pabota « DJeMEHTHI
ACTPOHOMHUH U acTpOPU3NKU»

62

Oo6o6maronmii ypok. Ponb ¢usnku n
ACTPOHOMHUH B 3KOHOMHUYECKOH,
TEXHOJIOTMYECKOM, COIMAIbHON U dTHUECKOM
cdepax esaTenbHOCTH YelloBeKa

63

Oo6o6maronmii ypok. Ponb u Mecto pusuku u

ACTPOHOMHUU B COBPEMEHHOW HAay4YHOMI
KapTUHE MHpa

64

Oo6o6maromumii ypok. Poib (usnudeckoit
Teopuu B GOPMHPOBAHUH MIPEICTABICHUI O
(du3nUecKoii KapTHHE MHUPa

65

Oo6o6maromnmii ypok. Mecro dusndeckoi
KapTHHBI MHPA B 00IIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYTHBIX TIPEIICTABICHUI O
TpUposie

66

Pe3epBHbIil ypok. MarHuTHoe noie.
OJeKTpOMarHUTHAsI HHTyKIUS

67

Pesepasrii ypok. Ontika. OCHOBBI
CIIeIMaNIbHON TEOPHUH OTHOCHTENBHOCTH

68

PesepHnblit ypok. KBanrosas ¢usuka.
OJIeMEeHTBI aCTPOHOMUH U acTpO(YU3NKH

bubanorexa [JOK
https://m.edsoo.ru/ff0d1784
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