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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE cpeqHero oOmero oOpasoBanus pa3paboTaHa HA OCHOBE
TIOJIOKEHUH W TpebOBaHWI K pe3yibTaTaM OCBOCHHS OCHOBHOW OOpa30BaTENbHOW MPOTPAMMBI, IIPEICTABICHHBIX B
dI'OC COO, a Ttakxke ¢ yuérom (enepanrbHON paboYeil MPOrpaMMbl BOCIIMTAHUS M KOHICHIIMHA MPEMOIaBaHUs
yueOHoro npeamMeTa «Pusnka» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit @enepanuu, peaan3yonx OCHOBHEIC
o0pa3oBaTeIbHBIE POTPAMMEBI.

CopeprkaHre TporpaMMbl 10 (pU3MKE HAMPaBIeHO HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyyaromuxcst 10—11 knaccoB npu o0ydeHun ux Gu3MKe Ha 0230BOM YPOBHE Ha OCHOBE CHCTEMHO-IESITEIHHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBaHusM DPI'OC COO k MIaHUPYEMBIM JTHYHOCTHBIM,
MpeIMETHBIM ¥ METAlpeMETHBIM pe3yibTaTaM OOYYEeHHS, a TaKXKe YYHUTHIBAET HEOOXOAWMOCTh peah3alliu
MEXIIPEMETHBIX CBSA3EH (PU3HUKH C €CTECTBEHHO-HAyYHBIMH yUeOHBIMHU peIMeTaMu. B Heil onpeesnstoTcsi OCHOBHBIE
LeJd M3yueHHus (QU3MKH Ha YpOBHE CpeIHero oOuiero oOpa3oBaHUs, IUIAHUPYEMbIE pe3yJbTaThl OCBOSHHS Kypca
(hM3HKH: TMYIHOCTHBIE, METANpeIMETHBIE, TIPeAMETHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3nke BKIIOYACT:

TUTaHUpyeMBbIC Pe3yNIbTaThl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpOBHE, B TOM YHCJIE MPEIMETHBIC Pe3yIbTaThl MO
rojgaM OoOy4eHHS;
coJiepkaHue yaeOHoro npeamera «Du3nkay 1o rogam 00ydeHusl.

®dusnka Kak Hayka 0 HauOoJjee oOIMIMX 3aKOHAX MPUPOJBI, BEICTYIAsi B Ka4ecTBE y4eOHOTrO IpeiMeTa B IIKOJIE,
BHOCUT CYIIECTBEHHBIH BKJIaZ, B CHUCTeMYy 3HaHMW 00 oOkpyxkatomiem wMupe. LkonbHbli Kypc Gu3MKH —
CHUCTEMOOOPAa3YIONNi Il €CTECTBEHHO-HAYYHBIX YIE€OHBIX MPEIMETOB, MOCKOIBKY (U3NYECKHE 3aKOHBI JEKAT B
OCHOBE TIPOILIECCOB W SIBJICHWH, W3y4aeMbIX XHUMHEH, Owoyioruei, Qusmyeckoil reorpadueii W acTpOHOMHEH.
Hcnonb3oBaHre M akTUBHOE MPHMEHEHHE (PU3MYECKUX 3HAHUM OMpENelsieT XapaKTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTHHA B cepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, TIONYYCHHUS HOBBIX MAaTEPHAJIOB C 33aJaHHBIMHU
CBOMcTBaMU U ApyruX. V3yuenne Gu3uKu BHOCUT OCHOBHOH BKJIaJ B (POPMHUPOBAHHUE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOyyaromuxcs, B QOpMHUpOBaHUE YMEHHI IPUMEHTH HAyYHBIH METO/I TO3HAHUS TIPY BBIMOJIHEHAN UMH Y4EOHBIX
HCCIIEAOBAHUMN.

B ocHOBy kypca (u3uKu Ui YPOBHS CpeqHero oOIIero o0pa30BaHUsS IMOJNOXKEH P WA, KOTOpble MOXKHO
paccMaTpuBaTh KakK MPUHIUIBI €T0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUH C HEH KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COACPIKUT MaTepral
13 BCEX Pa3/IeNioB (PU3NKHU, BKIFOYAET KaK BOIPOCHI KIIACCHYECKON, TaK U COBPEMEHHOHN (U3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUY ¢ Hell MaTtepuan Kypca QU3HKH 00beJMHEH BOKPYT (DU3UUYECKUX TEOPUH.
Benymum B kypce siBisieTcss GopMHUpOBaHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepHH, BEIIECTBE U TOJIE.

Hoesa eymanumapuzayuu. EE peanmmzamus TNpearonaraeT HCIIONb30BaHUE TYMAaHHTAPHOTO MOTEHIHAa
(hm3UYeCcKOi HAYKH, OCMBICIICHHE CBS3HM Pa3BUTHS (U3HUKH C PA3BUTHEM OOIECTBA, a TAKXKE C MHPOBO33PEHUYCCKIMH,
HPaBCTBEHHBIMHU M SKOJIOTHYECKHMH TPOOIIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc GU3UKH nipeanonaraeT 3HaKOMCTBO € IIUPOKAM KPYTOM TEXHUYECKUX
Y TEXHOJIOTUYECKHUX MPUIOKESHUN N3yUeHHBIX TEOPUH U 3aKOHOB.

Hoes oxonoeusayuu peanusyeTcs IOCPEICTBOM BBEJIEHHS OJIEMEHTOB COACPIKAHMS, MOCBSIIEHHBIX
9KOJIOTHUECKHM MpoOiIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJOTH, a TaKxke
00CYKIeHHs TPOOIIEM PalMOHAIBHOTO PUPOIOIIONE30BAHMS U HKOJIIOTUIECKON 0€30TTacHOCTH.

CrepkHEBBIMH dIIEMEHTaMHU Kypca (PU3WKH Ha YPOBHE CPEIHETo 0o0IIero oopazoBaHus ABJISIOTCS (pU3mUecKue
Teopun ((pOpMHUpOBaHHE TPEJCTABICHUH O CTPYKTYpe MOCTpOeHUs! (Gpu3ndyeckoil Teopuu, poiu (GpyHIaMEHTAIbLHBIX
3aKOHOB Y NIPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MIPUPOJIE, TPAHULIAX TPUMEHUMOCTH TEOPHHL, [T OTTHCAHUS
€CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CHUCTeMHO-IeATETFHOCTHBIM MMOAX0J] B Kypce (U3MKU peanu3yercs IMpexae BCero 3a cy€éT OpraHu3aliH
IKCTIEPUMEHTAITLHON JIeSITeIbHOCTH Oo0ydatonmmxcsi. J[as 6a30Boro ypoBHsS Kypca (DU3MKH — 3TO HCIIOIb30BaHUE
cucTeMbl PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIAOOPAaTOPHBIX PadOT, KOTOPBIE B IPOrpaMMe 1o (hu3nke
00beIMHEHBI B OONINH CITMCOK YYEHUYECKUX MPAKTUUECKUX PaboT. Brljenenne B ykazaHHOM nepedHe J1abopaTOpHBIX
paboT, IPOBOAUMBIX JUISI KOHTPOJISL ¥ OI[CHKH, OCYIIECTBIISIETCS] YYaCTHUKaMHU 00pa30BaTelbHOTO Mpollecca UCXO IS U3
0coOeHHOCTEeH TUIAHMPOBaHUs M OCHaIeHNs kKabuHeTa Gu3uky. [Ipu s3ToM obecrieunBaeTcst OBIaeHIE 00yIarOIUMHUCS
YMEHUSIMH MPOBOJUTH KOCBEHHBIE M3MEPEHHMs, MCCICAOBAHHUSA 3aBUCHMMOCTEH (U3MYECKHX BEJIMYMH U MOCTAHOBKY
OTIBITOB TTIO MTPOBEPKE MPEATTI0KEHHBIX THIIOTES.

Bonbiroe BHMMaHue yaenseTcs pelieHUI0 pPaCUETHBIX U KAUECTBEHHBIX 3a1a4. [Ipu 3ToM 1151 pacd€THBIX 3a1a4
MPUOPUTETOM SIBIISIIOTCS 3a/a4d C SBHO 33JaHHON (M3MYECKOH MOJENbIO, MO3BOJIAIONINE NPUMEHSITh M3YUECHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jieia Kypca, TaKk W MHTETPUPYS 3HAHUS U3 PasHBIX pa3fenoB. [[ms
Ka4eCTBEHHBIX 33]1a4 IPHOPUTETOM SIBIISTFOTCS 3a/1aHHS Ha 00BCHEHUE IPOTEKAHMS (PU3MUECKHX SBJICHUH U IPOIIECCOB
B OKpy’Karomeid >Ku3HH, TpeOyromue BbIOOpa (U3MUECKOW MOAETH IJIsi CUTYalldd MPaKTUKO-OPUEHTHPOBAHHOTO
xapakrepa.



B cootBerctBun ¢ tpeboBanmsamMu PI'OC COO k MarepuatbHO-TEXHHYECKOMY OOECICUCHHUIO Y4eOHOTO
nporecca 0a30BbIil ypOBEHb Kypca (DU3MKK Ha YPOBHE CPEIHEr0 00LIero 00pa3oBaHusl JOJKECH U3y4YaThCsl B YCIOBHAX
MpeaMETHOr0 KaOuHeTa (PU3MKU WM B YCIOBHSAX MHTEIPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuHere ¢pu3nku JOKHO OBITH HEOOX0IMMOE JTadopaTOpHOE 00OPYAOBaHNE /TS BHITTOTHEHHS YKA3aHHBIX B
porpaMMe 1o (Gpu3rnKe yYCHHIECKUX MPAKTUICCKUX paOOT U IEMOHCTPAIIMOHHOE 000PYAOBaHHE.

JHeMoncTpanoHHoe 000pyaoBaHue GOPMHUPYETCS B COOTBETCTBHHU C IPHHIIUIIOM MUHUMAaJIBHON JOCTaTOYHOCTH
1 o0ecreYnBaeT MOCTAHOBKY MIEPEUUCIICHHBIX B IPOrpaMMe 10 (PU3UKE KITFOUYEBBIX JTEMOHCTPAIU TS HCCIICTOBAHHUS
M3y4YaeMbIX SIBJIICHUH U MPOIECCOB, SMITUPUUYECKUX U (YHIAMEHTAJIBHBIX 3aKOHOB, UX TEXHHYECKHX MPUMCHEHHH.

JlaboparopHoe 000pynOBaHUE I YYCHUYECKHUX MPAKTHUECKUX paboT (GopMHUpyeTcs B BHAE TEMaTHUYECKHX
KOMIUJIEKTOB M 00ECleunBaeTcss B pacyére OJHOIO KOMIUIEKTa Ha ABYX oOydaromuxcs. TeMaTHuecKre KOMIUIEKTHI
n1ab0paTopHOTO 00OPYIOBAHUS TOJKHBI OBITH TTOCTPOCHBI HA KOMIUIEKCHOM HMCITOJIb30BaHUH aHAJIOTOBBIX U IIU(POBBIX
nprOOPOB, a TAK)KE KOMIIBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BHJIE IU(PPOBBIX J1a00PaTOPHil.

OCHOBHBIMH LENISIMHU U3yueHHs (PU3UKU B 001IeM 00pa30BaHUH SBIISIOTCA:

(dbopMHpOBaHUE WHTEpeCa M CTPEMIICHUS OOYYAIONMMXCS K HAYYHOMY HW3YUYCHHIO TMPHPONBI, Pa3BUTHE UX
WHTEJUIEKTYAIBHBIX U TBOPYECKHUX CITOCOOHOCTEIH;

pasBUTHE TPEICTABICHUHA O HAYYHOM METOJie MO3HaHUS U (HOPMHUpPOBAHUE HCCIEIOBATEIHCKOTO OTHOLICHUS K
OKPYKAIOILLINM SIBIICHUSIM;

(hopMHUpOBaHUE HAYYHOTO MUPOBO33PCHHUS KaK Pe3yNbTaTa U3yYeHUs] OCHOB CTPOCHHS MaTepuu U (QyHIaMEHTATbHBIX
3aKOHOB (PU3UKH;

(hopMUpOBaHUE YMEHHUH OOBACHATH SIBJICHUS C UCIIOJIb30BaHUEM (DH3MUSCKUX 3HAHWHN M HAyYHBIX JIOKA3aTENIbCTB;
(hopMHpOBaHHUE MPEACTABICHUH O POH (BUIUKH JUIS PA3BUTHSI JPYTUX €CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJOTHH.

JlocTmxeHne 3THX Teliel 00eCTeunBaeTCsl PEIICHUEM CIICAYIOIINX 3a/1a4 B MPOIlecce U3YYeHUs Kypca GU3UKU
Ha YPOBHE CPEJTHEr0 00IIero 00pa3oBaHUs:

MPHOOpETEHNE CUCTEMBI 3HAaHUM 00 00muX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUIX, BKIFOYAs MEXaHUKY,
MOJICKYJISIPHYIO (DU3UKY, TCKTPOTUHAMUKY, KBAHTOBYIO (DU3UKY U SJICMEHTHI aCTPO(PH3HUKH;

(hopMUpOBaHUE YMEHUI NMPUMEHSATh TEOPETUUCCKUE 3HAHMSI I OObICHEHUS (PU3NYCCKUX SIBIICHUH B TIPUPOAC U IS
HNPUHATHUSA IPAKTUYECKUX PELICHUN B [IOBCEJHEBHOM JKU3HU;

OCBOCHHE CIOCO0OB PEIICHHs Pa3INIHbIX 33]]a4 C SIBHO 33JaHHON (PU3MYECKO MOJIEIbIO, 3a/1a4, MOAPa3yMEBarOIIUX
CaMOCTOSITENBHOE CO3/IaHue (PUINUECKON MOJECIH, aJICKBATHOHN yCIOBUSM 3a]1a4u;

IIOHUMAaHHUEC q)HSI/I‘IeCKI/IX OCHOB U IPHUHIIUIIOB HeﬁCTBHH TEXHHUYCCKUX YCTpOﬁCTB 1 TEXHOJIOTHYCCKUX MPOILECCOB, UX
BIIMSIHUST HA OKPYKAIOIIYIO CPEY;

OBJIQJICHHE METOJ]AMH CaMOCTOSTENILHOTO TUIAHUPOBAHUS W MPOBEICHHS (PU3MUSCKUX SKCICPHUMEHTOB, aHAN3a U
WHTEpIpeTaui HHPOPMAIIH, ONIPECTICHNs JOCTOBEPHOCTH TIOIYyYEHHOTO pe3yIbTaTa;

CO3JIaHKe YCIIOBHI JTsl Pa3BUTHS YMEHHUN MPOCKTHO-UCCIIEIOBATENBCKOM, TBOPUSCKOMN I TEIHHOCTH.

Ha m3yuyenne ¢usukn (0a30BbIi YpOBEHB) Ha YPOBHE CPEHETO OOIIEro 00pa3oBaHus OTBOAUTCS 136 4acoB: B
10 kmacce — 68 gacoB (2 waca B Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEJIEIIO).

[Ipennaraemplii B mporpamMme 1o (U3WKE TEepPEeUeHb Ja0OpPaTOPHBIX M MPAKTHYECKUX PadOT SBIsAETCS
PEKOMEH/IOBAHHBIM, YUUTEIh JETaeT BHIOOP MPOBEACHUS J1a00paTOpHBIX padOT U OMBITOB € YYETOM WHAUBUAYATBHBIX
0COOCHHOCTEH 00yJarOIIMXCs.



COJEPKAHUE OBYYEHUSA
10 KJIACC

Paznen 1. ®u3uka u MeTOABI HAYYHOI'0 NIO3HAHUSA

®dusuka — Hayka o npupoze. Hayunbsle MeTonbl IO3HAHUS OKPY’KaroOIIero Myupa. Pose sxkcriepuMeHnTa u Teopuu B
npolecce MO3HaHUs MPUPOBI. DKCIIEPUMEHT B (PU3MKE.

MogenupoBanue (QU3MYECKHUX SIBIEHUN W TpoueccoB. Hayunsle runote3sl. Ousnveckrue 3aKOHBI U TEOPHH.
I'paruel npuMeHNMOCTH (PU3NYECKUX 3aKOHOB. [IpHHINI COOTBETCTBHA.

Ponps 1 MecTo ¢pu3nku B HGOpMUPOBaHUH COBPEMEHHON HAYYHOU KaPTUHBI MHUpPA, B IPAKTHYECKOH IESITEIHHOCTH
JIIOJIEH.

Jlemoncmpayuu

Amnanorossle ¥ IU(POBBIE U3MEPUTEIIbHBIE TPHOOPHI, KOMIIBIOTEPHBIE AATUHUKH.

Pasznen 2. MexaHuka

Tema 1. Kunemamuxa

Mexanndeckoe aABrkeHHe. OTHOCUTENIbHOCTh MEXaHWYECKOro ABMKeHUs. CucteMa orcuéra. TpaekTopus.

[lepemenienne, cKkOpocTh (CpeaHsAs CKOPOCTh, MTHOBEHHAs] CKOPOCTh) M YCKOPEHHE MaTepHaIbHOM TOUKH, UX
MPOEKUUHU HA OCU CUCTEMBI KOOpAUHAT. CI0KEHNE EPEMEILICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKeHHUE. I'paduku 3aBUCUMOCTH KOOPIAUHAT, CKOPOCTH,
YCKOpEHMUSI, TyTH U MepeMelleHIs] MaTepUaIbHON TOUKH OT BPEMEHHU.

CBobogHOe nasieHue. Y CKopeHue CBOOOHOTO TaIeHHSI.

KpuBonuneitHoe aBuxkeHue. [[BHKeHHE MaTEpUATBbHON TOYKM MO OKPYXHOCTH C IOCTOSHHOM MO MOIYJIO
CKOpPOCTBIO. YTJOBas CKOPOCTh, JHHEWHas ckopocTh. Ilepwom u dvacrtora oOpamienus. LleHTpocTpeMUTENbHOES
yCKOpEHHE.

TexHHYeCKHE YCTPONCTBA U MIPAKTHYECKOE IPUMEHEHNE: CIIUIOMETD, IBHKEHHE CHAPSAIOB, LICITHBIE U PEMEHHBIE
HepeavH.

Jlemoncmpayuu

Mogens cucteMsl OTCUETA, HIUTFOCTPALVSI KHHEMAaTHIECKUX XapaKTEPUCTHUK JIBHKCHMUSL.

[IpeoOpa3oBaHue ABMKEHUH € UCTIONB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3perkeHHOM IIPOCTPAHCTBE.

Habnronenue apmkeHus Tena, OpOIIEHHOTO O/ YIIIOM K TOPH30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHusi cBOOOIHOTO MaJeHuUsI.

Hampasnenue ckopocTH NpH IBUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3ydeHne HepaBHOMEPHOTO ABM)KEHUS C LIETbIO ONPEIEICHAS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIEHMS MEXKY Ty TSIMH, TPOHEHHBIMH TEJIOM 32 ITOCIIEI0BATEIbHBIE paBHBIE TPOMEKYTKH
BpPEMEHH TP PaBHOYCKOPEHHOM JIBIKEHUH C HA4aJIbHON CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHUS MApHUKa B BA3KOM KUAKOCTH.

Wzyuenne nBrxeHus tena, OpomeHHOro ropu30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocuTenbHOCTH I'anmunes. Ilepsblii 3akoH HeroTOHA. MTHEpIMAIBHBIE CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpuniun cynepnosunuu cui. Bropoit 3akon HeroToHa 11t MatepuanbHoi Touku. TpeTuit
3akoH HpI0TOHA 111 MaTepHallbHBIX TOYEK.

3axoH BceMupHOTO TsiroteHus. Cuia TspkecTu. [lepBast kocMudeckast CKOpOCTb.

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

Tpenue. Bunel Tpenns (moxosi, cKoybxeHus:, kauenusi). Cuna tpenusi. Cyxoe tpenue. Cuia TpeHHs CKOJIbXKEHUS
u cuia Tpenus nokosi. Koadumuent tpennsa. Cuna conpoTUBISHHS MPH ABMKEHNUH Tella B )KUIAKOCTH WIIH Tas3e.

[loctynarensHOE U BpamiaTeabHOE IBIKEHIE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpalleHus. [Inedo cumsl. Y cnoBus paBHOBECHS TBEPJOTO TEJA.

TexHn4yeckre ycTpoicTBa M MPaKTHIECKOE MPUMEHEHNE: TIOIIUITHUKY, IBHKEHHE NCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne uHEepIUHY.

CpaBHEHME Macc B3aUMO/ICHCTBYIOLINX TEIl.

Bropoii 3akon HproToHa.

Wsmepenue cu.



CrnoxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT nedopMaIiiiu.

Hesecomocts. Bec Tena npu yCKOpEeHHOM MOJIBEME U MAICHUU.

CpaBHeHME CUJI TPEHUS TIOKOs1, KAUEHUS U CKOJIB)KEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tesa. Bujsl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomol

Wzyuenne nprxeHust Opycka mo HaKJIOHHOH MIIOCKOCTH.

HccnenoBanne 3aBHCHMOCTH CHIJI YIPYTOCTH, BO3HUKAIOIINX B TPY)XKHHE W PE3MHOBOM oO0pasie, OT WX
nedhopmartim.

WccnenoBanue ycinoBuid paBHOBECHS TBEPAOIO TeNa, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3akonwvl coxXpanenusn 6 mexanuke

Nmmynsc MaTepranbHON TOUKH (TeNa), CHCTEMBl MATEPHAIFHBIX TOUEK. VIMITyITbC CHITBI 1 M3MEHEHHE UMITYJIhCca
Tena. 3aKOH COXPaHEHUS UMITyJIbca. PeakTHBHOE ABMKEHUE.

Pabota cuibl. MOIIHOCTD CHITBL.

KuneTtndeckas 3Heprus MarepruaabHON TOUKH. Teopema 00 M3MEHEHNH KHHETHUECKOH DHEPTHH.

[lorennmanpraas 3ueprus. [loTeHnuanpHass >Heprus ympyro aedopMHpPOBaHHOW TpyKWUHBEL lloTeHnmamsHas
SHEPTUs Teja BOIU3U MOBEPXHOCTH 3EMITH.

[loreHnmanpHble W HENOTEHIHMAaNbHBIE CHIBL. CBs3b pabOTHl HEMOTEHIHAIbHBIX CHI C HW3MEHEHUEM
MEXaHUYECKOM SHEPIHU CUCTEMBI TeJl. 3AKOH COXPAHCHUSI MEXaHUYECKOU SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoicTBa U IIPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONEDP, NPYKUHHBIN MUCTOJIET, ABUKCHUE
paker.

Jlemoncmpayuu

3aKoH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBHKEHUE.

[lepexon MOTEHIMATBEHOM PHEPTHH B KUHETHYECKYIO M 00paTHO.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomovi

N3zyueHune aOCOIFOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHUKOBR.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ M3MEHEHHWEM MEXaHWYEeCKOW SHEPruH Tejla Ha MpUMEpPEe PacTsDKEHUS
PE3MHOBOIO XKIyTa.

Paszpnen 3. Mouekyasipuasi Gu3nKa M TEPMOIMHAMMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUUECKOIl Mmeopuu

OCHOBHbIE TOJIOKEHUS MOJEKYJIIPHO-KMHETUYECKOW TEOpPHM W HMX OIBITHOE 00OCHOBaHME. bpoyHoBckoe
newkenne. Juddysnsa. Xapakrep IBWKEHHS W B3aUMOJCHCTBHS YaCTHIl BelIecTBa. MOJEIH CTPOCHUS Ta3oB,
KHUIKOCTEH 1 TBEPABIX TeTd U O0BSICHEHHE CBOMCTB BEILIECTBAa Ha OCHOBE 3THX Mojelneil. Macca 1 pa3Mepbl MOJIEKYIL.
KonungectBo Bemectsa. [loctosiHaas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. [lkana remnepatyp Llenbcust.

Mogens unaeanpHOro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOpUM HJCAJIBHOIO rasa.
AOcomoTHas TeMIeparypa Kak Mepa cpelHed KWHETHYeCKOH SHEpPruM TEeIJIOBOro ABIKEHMS dacTuil rasa. Lllkana
temmepatyp KenbBunHa. ['a3oBbie 3akoHbl. YpaBHeHHe MenaeneeBa—Knaneiipona. 3axon JlansToHa. M3omporieccs B
WAeaIbHOM ra3e C MOCTOSHHBIM KOJMYECTBOM BewllecTBa. | paduueckoe mpeacTaBlieHHE W3OMPOLECCOB: M30TEpMa,
n30xopa, u3odapa.

TexHu4eckue yCTpoUCTBa U MPAKTUIECKOE TIPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OmnbITHI, JOKa3bIBAIOLINE AUCKPETHOE CTPOSHHE BEIIECTBA, POTOrpaguy MOJIEKYJI OPraHNUECKIX COeTUHEHUI.

OnbITh 10 TUPPY3UU KUIKOCTEH U Ta30B.

Mojienb OPOYHOBCKOTO JIBUKCHHS.

Monens onsita llTepHa.

OnbITH], AOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aMMOENCTBHS.

Monenb, HILTIOCTpUPYIOIIas MPUPOAY JIaBJICHHS ra3a Ha CTEHKH COCYa.

OnbITHI, WITIOCTPUPYIOLINE YPABHEHUE COCTOSHUSA HICANBHOTO rasa, H30MpOLECCHI.

Yuenuueckuii axcnepumenm, rabopamopuwvie pabomoi

Omnpenenenue Macchl BO3/yXa B KIACCHOW KOMHATe Ha OCHOBE M3MepeHHi 00bhEMa KOMHATBI, JaBICHUS U
TeMIepaTypbl BO3/1yXa B HEH.



HccnenoBanue 3aBUCUMOCTH MEX/ly TapaMeTpaMU COCTOSTHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocrosvt mepmoouHamuKu

Tepmoaunamuueckas cuctema. BHyTpeHHSIS SHEPrHus TEPMOJMHAMUYECKONH CHCTEMBI U CIIOCOOBI €€ N3MEHEHHS.
KomnuecTBo TemnoTel u pabota. BHyTpeHHss >HEprusi OAHOATOMHOTO HMIEAILHOTO Taza. Bumel Temnonepemadyw:
TEIUIONPOBOIHOCTh, KOHBEKIMs, W3IydeHUE. YIelbHas TeIUIOEMKOCTh BemlecTBa. KONMYeCTBO TEIUIOTHI MPH
TeruIonepesaye.

[lonstne 06 agmabatHOoM mpouecce. [lepBbiid 3akoH TepMmoaWHamuKkd. [IprMeHeHHEe mEpBOTO 3aKOHA
TEPMOIMHAMUKH K H30mpoueccam. I'padudeckas uHTepnpeTanus padboTsl rasa.

Bropoii 3akoH TepMoanHAMHUKH. HeoOpaTHMOCTh TTPOIIeCcCOB B IPUPOJIE.

Tennosbie MamuHbL. [[pUHIUTIBI JeiicTBUS TeTOBbIX MauH. [IpeoOpa3oBanus SHEPTrUH B TEIIOBBIX MALTHHAX.
Koa¢dduuuent nonesnoro aeiictBust TermoBoil MammHbl. Lukn KapHo u ero k03dduIMeHT mone3Horo AeHCTBHSL.
DKOJIOTHYECKHE TTPOOIEMBI TEIIOIHEPT e THKH.

TexHuueckne ycTpoiicTBa M MNPAaKTUYECKOE IPUMEHEHWE: [IBUTATEeNlb BHYTPEHHETO CropaHus, OBITOBOH
XOJOAWIBHUK, KOHAULIUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEeHHEH HEPruM Teia MPU COBEPIICHUH PaOOTHI: BBUIET NPOOKU U3 OYTBUIKM IHOA ACHCTBHEM
CKaTOro BO3/lyXa, HarpeBaHue 3(pupa B JTaTyHHOH TPyOKe IMyTEM TpeHus (BUACOAEMOHCTPAIIHS).

W3meHeHne BHyTpeHHEH SHEpruu (TeMIeparypsl) Tela IpH TeIuionepesaye.

OmnbIT 110 aAMabaTHOMY PACITUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoii TypOHMHBL, ABUTATENSI BHYTPEHHETO CTOPaHHUsI, PEAKTHUBHOTO JIBHTATEIS.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomovi

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnuvte cocmoanusn eeugecmea. Dazosvie nepexoovl

[Mapoobpa3oBanue u koHneHcanus. Mcnapenue u kumeHne. AOCOIIOTHASE 1 OTHOCUTENbHAS BIAYKHOCTh BO3yXa.
Hacwimennstit map. Y aensHas Tersiota mapooopazoBaHusl. 3aBHCUMOCTh TEMIIEPATyPhl KATIEHUS OT TaBICHISL.

TBépmoe teno. Kpucrammdeckue u amopdHbie Tena. AHA30TPONHS CBOWCTB KPUCTAILIOB. JKHUIKHE KPUCTAILTHL.
CoBpemeHHBIC MaTepuaisl. [InaBieHne u Kpuctaamu3anus. Y enbHas TerioTa miasiaeHus. Cyomumarus.

YpaBHEHUE TEILIOBOTO OajaHca.

TexHuueckne yCTpOHCTBa U MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP U NICUXPOMETP, KAJIOPUMETP, TEXHOIOTUU
MMOJIy4€HUA COBPEMECHHBIX MAaTCPUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIICHHBIX TIAPOB.

Kunenue npu moHMKEHHOM JIaBICHUU.

Crioco6bI u3MepeHus BIAKHOCTH.

Habnronenune HarpeBaHus U IJIaBJICHUS KPUCTAIMYECKOTO BELIECTBA.

JleMoHCTpausi KpUCTAIIIIOB.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomol
N3mepenne 0OTHOCUTENHHON BIAKHOCTH BO3AyXa.

Pasnes 4. dnekTpoaAnHAMHKA

Tema 1. Inekmpocmamuxa

OnexTpusanus Tes. DJIeKTpUdeckuil 3apsaz. [IBa Buaa ayeKTpudeckux 3apsaoB. [IpoBOAHMKY, TUIIEKTPUKH U
MOJTyTIPOBOJHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsaa.

Bzanmopeiicteue 3apsimoB. 3akoH Kymona. TodedHBIH dIEKTpUYECKU 3apsm. OJNEKTPHUECKOe TIOJe.
HanpsoxénHocTh asiekTpuyeckoro mnonst. I[IpuHIuMn cyneprno3nnuy 3J€KTpUYeCKUX Ioied. JIMHuM HanpsykEéHHOCTH
JEKTPUYECKOTO TOJIS.

PaGora cuin anekTpocrarnueckoro nois. [lorennuan. PazHocts notennuanos. [IpoOBOJHUKN U AUANEKTPHKH B
3NEKTPOCTATHIECKOM ToJIe. J(ManekTpudeckast MpOHUIIAeMOCTb.

OnextpoémiocTb. KoHaeHcaTop. OneKTpOoEMKOCTh IUIOCKOIO KOHJEHCAaTopa. OHEpPrus 3apsHKeHHOIo
KOHJIEHCaTopa.

TexHnyeckne ycTpoWCTBAa M IMPAKTHUECKOE MPHUMEHEHHWE: 3JIEKTPOCKOI, 3JIEKTPOMETP, DIEKTPOCTaTHUECKast
3alIKTa, 3a3eMJICHUE IEKTPONPHUOOPOB, KOHJCHCATOP, KOMMPOBAJILHBIN anmapaT, CTPYHHBIN IPUHTEP.

Jlemoncmpayuu

Y CTpoUCTBO M IPUHLMIT JEHCTBUS AIEKTPOMETPA.
BsaumozeiicTBHe Ha3IIEKTPU30BaHHBIX TEII.



DJIEKTPUUECKOE TI0JIE 3aPSKEHHBIX TE.

IIpOBOAHHKHY B JIEKTPOCTATHYECKOM IIOJIE.

OnexTpocTaTuyeckas 3amuTa.

JMBIEKTPUKY B 3IEKTPOCTaTHUYECKOM TOJIE.

3aBUCHUMOCTD MIEKTPOEMKOCTH IUIOCKOI'O KOHAEHCATOpa OT IJIOMIA[M IUIACTHH, PACCTOSHUS MEXIY HUMH U
JUDIIEKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apspKeHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

W3mMepenne aIeKTpoEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmoannstii Inekmpuueckuii mox. Toxku é paznuunvix cpedax

OnekTpudeckuil TOK. YCIOBHS CYLIECTBOBAHUS JJEKTpUYECKOro Toka. Mcrounukum Toka. Cuia ToKa.
ITocTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa jy1g ydacTka 1emn.

ONEeKTpUYECKOe COMPOTUBIICHHE. YJIENbHOE CONpPOTHUBIEHHE BellecTBa. [locnenoBaTensHoe, MapaiesNbHOE,
CMEIIaHHOE COCTUHEHHUE IPOBOTHUKOB.

PaGora anextprueckoro Toka. 3axoH xxoynsa—JleHma. MoITHOCTh 3JE€KTPHUYECKOTO TOKA.

DNEKTPOABIDKYIIAs CHJIa U BHYTPEHHEE CONIPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa IS TTOJTHOHM (3aMKHYTOM)
3neKTpuuecKkon nenu. KopoTkoe 3aMbIKaHue.

OneKTpoHHAs] TPOBOJUMOCTE TBEPABIX METAIUIOB. 3aBUCHMOCTBh CONPOTHUBICHHUS METAIOB OT TEMIIEPATYPHI.
CBepXIpOBOIUMOCTb.

OnexTpuyeckuil Tok B Bakyyme. CBOKWCTBA 3JIEKTPOHHBIX ITYYKOB.

[omympoogarku. CoOCTBEHHAss W MPUMECHas MPOBOJUMOCTE TMOIYMPOBOAHUKOB. CBOiCTBa pP-—N-miepexoa.
[MonynpoBoJHUKOBBIE TIPUOOPBHI.

ONeKTpUYeCcKUil TOK B pacTBOpaxX M pacIulaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAs TUCCOLMAIUS. DIEKTPOIN3.

DneKTpuYecKuil TOK B ra3ax. CaMOCTOSTENbHBINA U HECAMOCTOSTENbHBIN pa3psia. Monuus. [1nazma.

TexHHYeCKHE YCTPONCTBA U MPAKTHUUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOUHUKU TOKa,
3IIEKTpOHArpeBaTeIbHBIE MPUOOPEI, HIEKTPOOCBETHTENBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBJICHUS, BAKYYMHBIN THO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYPOBOJHUKOBBIN IO/, TATbBAHHUKA.

Lemoncmpayuu

N3mepenne cuiibl TOKa U HAIIPSHKEHUS.

3aBUCHMOCTH COTIPOTHBIICHHUSA IMIMHAPHUYECKUX MPOBOJHUKOB OT AJUHBI, TUIOIIAIN MOMEPEYHOr0 CEUEHHS U
MaTtepuana.

CMentaHHOE COeTMHEHUE TPOBOIHUKOB.

[Ipsimoe m3MepeHue 3MeKTPOJBHKYIIEH cuibl. KopoTkoe 3aMbIKkaHHE TaJlbBAHWYECKOT'O 3JIEMEHTa M OIEHKa
BHYTPEHHETO COMPOTHUBIICHMUS.

3aBUCHMOCTb CONPOTHUBIICHUS METAJNIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE JIEKTPOIIUTOB.

HckpoBoii paspsit 1 IpOBOAUMOCTE BO31yXa.

ORHOCTOPOHHSS MPOBOJIUMOCTD JHO/A.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3ydeHnune cMemaHHOro COeTUHEHNS PE3UCTOPOB.

N3mMepenue a1eKTpoIBUKYIIEN CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO CONTPOTHUBIICHUSI.

Habnronenue snexrponnsa.

Me:xnpeaMeTHble CBA3U

Uzyuenne kypca ¢usuku OazoBoro ypoBHsS B 10 Kimacce OCyIIeCTBISIETCS € Y4YETOM COAEP)KaTEIbHBIX
MEXIIPEIMETHBIX CBS3EH ¢ KypcaMy MaTeMaTHKd, OMOIOTHH, XUMUH, Teorpaduu 1 TEXHOIOTHH.

Mesicnpeomemuvle noHamus, CBI3aHHbIE C N3yYEHHEM METOJIOB HAyYHOTO MO3HAHUS: SIBJICHNE, HAyYHBIN (haKT,
TUIoTe3a, pu3nyeckas BeINYHHA, 3aKOH, TEOPHUsl, HAOIOCHUE, IKCTIEPUMEHT, MOJICTTUPOBAaHUE, MOJICIh, U3MEPEHHE.

Mamemamuxka: pelieHHe CUCTEMBl YpaBHEHHH, JHHEHHas (QyHKOMs, mnapaboia, rumepOoia, X TpapuKd U
CBOWCTBA, TPUTOHOMETpHUECKHe (DYHKIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTEHC, OCHOBHOE TPHUTOHOMETPHUECKOE
TOXKJIECTBO, BEKTOPHI M MX MPOEKIINU HA OCH KOOPAHMHAT, CJIOKEHIE BEKTOPOB.

bBuonozus: mexannueckoe IBMKEHUE B XKHUBOW mpupoae, 1uddysus, ocMoc, TemIooOMeH KHUBBIX OPraHU3MOB
(BHIBI TETIJIONEPEIAUH, TEIUIOBOE PAaBHOBECHE), JJIEKTPUUECKHUE SIBICHHUS B )KUBOW HIPUPOJIE.



Xumusi: TACKPETHOE CTPOCHHE BEIIECTBa, CTPOSCHHE aTOMOB M MOJICKYJ, MOJIb BEIECTBa, MOJIIpHAs Macca,
TEIUIOBBIC CBOWCTBA TBEPMABIX TEJN, MKHUIKOCTEH W Ta30B, DIEKTPUYECKHUE CBOWCTBA METAIIOB, JJICKTPOJUTHUYCCKAS
JTUCCOIUAIIVS, TaJIbBAHUKA.

T'eoepaghus: BNaXXHOCTH BO3AyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus:: TMpeoOpa30BaHUE JBMKEHUH C KCMONH30BAHUEM MEXaHW3MOB, YUYET TPEHUS B TEXHUKE,
MOJIIIMTTHUKH, UCTIONL30BAHNE 3aKOHA COXPAHEHUS] MMITYJIbca B TEXHHKE (pakeTa, BOJOMET W JIPyrue), JABHTaTENb
BHYTPEHHETO CropaHus, IapoBas TypOWHA, OBITOBOH XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHU TOJYUYCHUSI
COBPEMEHHBIX MATCpHAJIOB, B TOM YHCJIC HAHOMATECPHAIOB, M HAHOTEXHOJOTHH, O3JCKTPOCTATHYECKAs 3alluTa,
3a3eMJICHHE  DJIGKTPONPUOOPOB,  KCEPOKC,  CTPYHHBI  TpPUHTEp,  OJIEKTPOHArpEBaTeNbHBIE  MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIC IPUOOPHI, FaIbBAHHUKA.

11 KJIACC

Pa3znen 4. DnexkTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKMPOMAZHUMHAA UHOYKUUSA

IlocTossHHBIE MarHWUTHL. B3anMOIEHCTBHE IOCTOSHHBIX MAarHUTOB. MarautHoe moiyie. BekTop MarHUTHON
WHAYKUWU. [IpuHIUN Cynepno3unnn MarHuTHBIX nosieil. JInauyn mMaruuTHoM MHAyKIuU. KapThHa TUHUN MarHUTHON
WHAYKLIWHU TOJS TTOCTOSHHBIX MarHUTOB.

MarauTtHOe nosie MPOBOAHHMKA C TOKOM. KapTWHa JMHWUN MHAYKOIWMH MarHATHOTO TOJIS JUIMHHOTO IPSAMOTO
MPOBOJHHKA M 3aMKHYTOIO KOJIBLIEBOI'O IPOBOJHHUKA, KaTymIKH c TokoM. OmbIT Opcrena. BzaumopneicTBue
MIPOBOTHUKOB C TOKOM.

Cuna Amnepa, e€ MOIynb U HallpaBJICHUE.

Cuna JlopeHnua, e€ Monynb U HanpaslieHUE. JIBHKeHUE 3apsKEHHOM YaCTULBL B OJHOPOAHOM MAarHUTHOM IIOJIE.
Pabora cuiel JlopeHiia.

SIBneHue HNEKTPOMarHUTHOW HMHAYKIWU. [IOTOK BEeKTOpa MarHMTHON WHAYKIUH. DJICKTPOJBIKYINAS CHIIA
WHIYKUUU. 3aKOH 3IEKTPOMarHuTHOU nHaykuuu Dapanest.

BuxpeBoe anekTpuueckoe Toje. ONEKTPOABMKYINAs cujla HHAYKIUM B TPOBOJHHUKE, JABIKYIIEMCS
MOCTYNaTeIbHO B OJHOPOTHOM MarHUTHOM IOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTE. SIBNIEHNE CAMOMHIYKIMH. DIEKTPOABHKYIAS CHIIa CAMOMHIYKIUH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

ONEeKTpOMarHuTHOE TOJeE.

TexHnyeckue yCTpOWCTBA M INPAKTUYECKOE TNPUMEHEHHME: IOCTOSHHBIE MArHUTHI, 3JEKTPOMATHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTENHU DJIEMEHTAPHBIX YaCTHLl, HHIYKI[HOHHAS 11eYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3IEKTPOHHOTO ITyYKa MarHUTHBIM TTOJIEM.

JIuHNM MHAYKIMKA MarHUTHOTO TOJIS.

BsaumogeiicTBue AByX NPOBOAHHUKOB C TOKOM.

Cuna Amrmepa.

HelictBue cuibl JIopeHlia Ha MOHBI 3JIEKTPOJIUTA.

SIBneHre NEeKTPOMAarHUTHOW WHAYKIINH.

[Ipasuio Jlenna.

3aBUCHMOCTb 3JEKTPOABIKYIIEH CHIIBI MHIYKIIUN OT CKOPOCTH M3MEHEHHSI MarHUTHOT'O TIOTOKA.

SIBneHne caMOMHAYKIIMH.

Yuenuueckuii axcnepumenm, rabopamopusvie pabomoi

W3ydeHne MarHuTHOTO MOJISt KaTYIIKH C TOKOM.

UccnenoBanne aeiicTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHNS JIEKTPOMAarHUTHON HHAYKIIHN.

Pazgen 5. Konebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbIE KO1€0AHUA

Konebarenpnast cucrema. CBoOonHble MexaHW4yeckue KojeOanus. ['apmoHuueckue koneOanus. Ilepuon,
yacrora, ammutyna u (aza xoneGanmid. IlpyxuHHBIA MasTHUK. Marematndeckuii MasTHUK. YpaBHEHHE
rapMOHHYECKUX KojeOaHuil. [IpeBpalieHre s3Hepruu Mpyu rapMOHUYECKUX KOIEOaHUSX.



KoneGarenbHblii KOHTYp. CBOOOAHBIC 3JIEKTPOMAarHUTHBIE KOJCOAHNs B MACAITBHOM KOJIeOAaTeIbHOM KOHTYpE.
AHanorust MeXIy MEXaHWYeCKMMHU M 3JIEKTPOMAarHUTHbIMH KoseOaHusmu. @opmyina TomcoHa. 3aKOH COXpaHEHHs
SHEPTUH B UACAIBHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBienne o 3aryxaromux KojeOaHWAX. BvlHyXIeHHble MexaHW4Yeckue Konebanusi. PesoHaHc.
BrIHy)XI€HHBIE JIEKTPOMArHUTHbIE KOJIEOAHUSI.

[lepemennsrii Tok. CHHYyCOMAANBHBIH MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUITUTYAHOE H
JeficTByIOIIee 3HAUYEHNE CUITBI TOKA M HAIIPSKEHUS.

Tpancdopmatop. [IpousBoncTBo, nepenaya u mMOTpeOICHUE HIEKTPUIECKON SHEPIHU. JKOJIOTHUYECKUE PUCKH
IIPY IPOMU3BOACTBE JIEKTpo3Heprun. KynbTypa 1cronp30BaHus 3JEKTPOIHEPTUHU B IOBCEAHEBHON JKM3HU.

TexHHYecKHe yCTPOHCTBA U MPAKTHUECKOE MPUMEHEHHE: 3JIEKTPUIECKHI 3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA,
JIMHUH 3JEKTporepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyiebaTeIbHONH CUCTEMBI (IPYKMHHBINA MITH MAaTEMaTHUECKUI MasTHUK).

Habnronenue 3aTyxaroommx KoiaeOanui.

HccnenoBanne cBOWCTB BBIHYKIEHHBIX KOJIeOaHMI.

HaGmonenue pezonanca.

CB00OOIHBIE 3JIEKTPOMArHUTHBIEC KOJICOAHMSL.

OcunnnorpamMmbl (3aBUCUMOCTHU CHJIBI TOKA U HAIIPSDKEHUS OT BPEMEHH) VIS SJICKTPOMArHUTHBIX KOJIEOaHHH.

Pe3onaHc npu nocnenoBaTeIbHOM COEIUHEHUH PE3UCTOPa, KaTYIIKH HHIYKTUBHOCTH U KOHAEHCATOPA.

Mogenb TUHUM 3JIEKTpoIiepeiadn.

Yuenuueckuii skcnepumenm, nabopamoprule pabomol

HccnenoBanne 3aBUCHMOCTH NEPUOa MANbIX KoJeOaHUN Tpy3a Ha HUTU OT JUIMHBI HUTH U MacChl Ipy3a.

HccnenoBanne mepeMeHHOro TOKa B ILIETIM M3 TOCJIEOBATENbHO COEAMHEHHBIX KOHAEHCATOpa, KATYIIKU U
pesucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 0THbL

MexaHnueckre BOJIHBI, YCJIOBHs pacnpocTpaHeHus. Ilepuon. CkopocTs pacnpocTpaHeHHsS U IJIMHA BOJIHBL.
[onepeunsie n npoaonbHBIE BOTHBL. HTEpdepeHus u audpakiuns MEXaHHIeCKAX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DJeKTpOMarHUTHBIE BOJIHBL Y CIIOBUS U3JTyYEHUS JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opuenTauuns BekTopos E,
B, V B anextpomaruuTHON BosiHe. CBOMCTBA 3JMEKTPOMATrHUTHBIX BOJIH: OTPakKeHHE, MPETOMIICHHE, MOJSIpU3alus,
mdpaxnyst, uaTepdepeniwst. CKopocTh 3EeKTPOMATHUTHBIX BOJIH.

[Ikana 3meKTpOMarHuTHBIX BOJH. l[ppuMeHeHne 3/1eKTpOMarHuTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIMIEl paguocBs3u U TeneBuaeHus. Paqnonokamus.

ONeKTpOMarHuTHOE 3arps3HEHUE OKPY KAIOIIEeH CPpeIbl.

TexHuueckne YCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: My3bIKaJbHble HHCTPYMEHTHI, YJIbTPa3ByKOBas
IUarHOCTHKA B TEXHHUKE M MEAULIMHE, pajap, paAuONpHUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

OOpa3oBaHue U PACIIPOCTPAHEHHUE MTOTIEPEUHBIX U MPOJOJBHBIX BOJIH.

Kosnebmtomeecst TeJ10 Kak HCTOUHUK 3BYKA.

Habmonenue otpaxeHns U NpeIoMICHUI MEXaHUYECKUX BOJIH.

Habnronenune narepdepeHnm u Tuppakiind MEXaHUIECKUX BOJIH.

3BYKOBOH pe30HaHC.

Habnronenue cBs3u rpoMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U 4acTOTOM KojeOaHUH.

HccnenoBanre CBOWMCTB 3MEKTPOMATHUTHBIX BOJIH: OTpPaKEHHE, MPEIIOMIICHUE, TONSApH3anus, TUQpPaKIus,
UHTEpEepeHLIHsI.

Tema 3. Onmuxka

I'eomerpuyeckas ontuka. [IpssMonuHeliHOe pacipocTpaHEHHE CBETA B OAHOPOHOM cpene. JIyu cBera. ToueuHslii
HCTOYHHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaXKeHHUs1 cBeTa. [locTpoeHne n300pakeHHi B TNIOCKOM 3epKaJle.

[Ipemomnenue cBeta. 3aKOHBI MpeNOMIIEHHUS cBeTa. AOCONIOTHBIN MMOKa3aTenb mperomieHus. llomHoe
BHYTpEHHEE oTpakeHHe. IIpenenpHblil yroi IoJHOro BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cBeta. CloxHbIN cocTaB Oenoro csera. L{BeT.

CoOwupatomye 1 paccenBaroure JUH3bL. ToHKas jauH3a. DOKYCHOE pacCTOSHUE M ONTHYECKas CHJla TOHKOH
a3 [locTpoeHune n300pakeHni B COOMPAIOIINX U pacCcenBaOMuX JuH3ax. opmyrna TOHKOM JIMH3EL. Y BeIUMUCHUE,
JlaBaeMO€ JINH30M.



IIpenensl TPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BomnroBas ontuka. MaTepdepenius cBera. KorepeHTHBIE HCTOUYHUKU. Y CIIOBUS HAOIIOJCHUS MaKCUMYMOB U
MUHUMYMOB B HHTEP(QEPEHIIMOHHOM KAPTHUHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX UCTOYHHKOB,

Hudpaknus cBera. Judpaknuonnas pemérka. YcinoBue HaOMIONEHHUS TJIaBHBIX MaKCHUMYMOB IpH TaJeHUU
MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

ITonspuzanus ceera.

TexHUUeCKHE YCTPOWCTBA U MPaKTHYECKOE MPUMEHEHUE: OUYKH, Jyna, (oToanmnapar, MpOeKIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS OINTHKA, TU(PAKIIMOHHAS PEIIETKA, TTOSIPOH/T.

Jlemoncmpayuu

[IpsamonuneliHOE pacpocTpaHeHUE, OTPasKeHHE U MpejoMiieHHe cBeTa. OnTHUECKHE MPUOOPEI.

[TonHoE BHyTpeHHee oTpaxkeHne. Mozens CBETOBOIA.

HccenenoBanre cBOWCTB H300paKCHUN B JTMH3AX.

Mojenu MUKpPOCKOIIa, TEIEeCKOIa.

Habnronenune unrepdepenyu cera.

Hab6monenune nudpaknmm cBera.

Habmonenune qucnepcun cBera.

[Tomyuenue criekTpa ¢ MOMOIIIBIO TPU3MBL.

[Tomyuenue criekTpa ¢ MOMOMIBIO TUGPAKITHOHHONW PEIIETKH.

HaGmonenue monspusanuu cBera.

Yuenuueckuii asxcnepumenm, rabopamopuvie pabomovi

W3mepenue nmokazaTesns MpeaoMIIeHHs CTeKIa.

HccnenoBanne cBOWCTB M300pakeHUH B TMH3AX.

Hab6mtonenue nucnepcuu ceta.

Pa3zpnen 6. OcHOBBI cClIeMAJIbHON TEOPHH OTHOCUTEIBHOCTH

I'paHuLBl TPUMEHMMOCTH KJIacCUYECKOW MexaHuKd. llocTymarel cnenualbHOM TEOPUH OTHOCHUTEIBHOCTHU:
MHBapUaHTHOCTh MOJYJISl CKOPOCTHU CBETA B BaKyyMe, IPUHIUI OTHOCUTENbHOCTH DHHINITEHHA.

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMelJIeHHe BPEMEHU U COKpAIlleHUE JITHHBI.

OHeprus U UMITYJIbC PEISITUBACTCKOM YaCTHIIBI.

CBsI3b MaccChl ¢ HEPTHEH U UMITYJIbCOM PEISITUBUCTCKOM YacTHUIIbI. DHEPTHs MOKOSI.

Paszpnen 7. KBantoBasi pusznka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. Dopmyina [1nanka cBs3u 3HEprun (OTOHA C €r0 YACTOTON. JHEPTH U UMITYJIbC (POTOHA.

Otkpeitie u uccnenoanue Qoroaddexra. Ompitel A. I'. CroneroBa. 3akoHbl QoTodddekTa. YpaBHEHHE
OnuHmTelHa 11 porodpdexra. «Kpacnas rpanuna» gortorddexra.

Hasnenue ceeta. OnbiTe [1. H. JIeGenena.

XHUMHUECKOE ACHCTBUE CBETA.

TexHuueckne ycTpoMcTBa M MPaKTHYECKOE NMPUMEHEHHE: (POTOrNIEeMEeHT, (HOTOAATUMK, COJIHEuHasi Oarapes,
CBETOANO/I.

Jlemoncmpayuu

®oToaddeKT Ha ycTaHOBKE C IIMHKOBOH ITACTHHOM.

HccnenoBanune 3akoHOB BHeIHero hotoaddexra.

Caeroauon.

Conneunas Gatapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Ombitel Pesepdopma mo paccesHuio o -wyactun. [lnanerapHas Mozenb aToMma.
[ocrynarer Bopa. M3nyuenne u nornomeHne GOTOHOB MPH MEPEX0je aToMa ¢ OJHOTO YPOBHS SHEPTHU Ha JIPYTOM.
Bunpl ciektpoB. CriekTp ypoBHEH SHEpTuu aroMa BOJOPOAa.

Bonnoseie cBoiicTBa yactull. Bonus! ae bpoiinsa. KopnyckynspHO-BOTHOBOH Ayaliu3M.

CrioHTaHHOE U BBIHYKJICHHOE U3JTyYeHHE.

TexHUUECKHE YCTPOWCTBA M MPAKTHUECKOE INPHMEHEHHE: CHEKTpPalbHBIN aHanu3 (CIIEKTPOCKOI), Jasep,
KBaHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mopens onsita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.



HabGmronenue TMHEHYATHIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomovi

HaGmonenue nuHeHYaToro crekTpa.

Tema 3. Amomnoe sopo

OKCIEPUMEHTHI, TOKA3BIBAIOIINE CIIOKHOCTh CTPOCHHS sapa. OTKphITHE pagnoakTuBHOCTH. ONBITH Pe3epdopaa
M0 OMpENEeNICHUI0 COCTaBa pPaJUOaKTUBHOTO m3nydeHus. CBoiicTBa anbga-, Oera-, ramMMma-u3inydeHus. BrusHue
PaAMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA W HelTpoHa. Hyknonnas Mmoxmens siapa IeiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
gucio aapa. M3otonst.

Anbda-pacnan. DNeKTpOHHBIH M TMO3UTPOHHBIN OeTa-pacman. ['amma-uznmydenue. 3akOH pPagHOAKTHBHOTO
pacnana.

DHeprus cBsI3U HYKJIOHOB B Aape. SAnepHsie cuibl. Jledekt macch siapa.

SnepHble peakiuu. /lenenue u cuHTE3 A1€p.

Snepuerit peakrop. TepmosaepHbIit cuHTe3. [IpoOiIeMbl 1 IEPCIIEKTHBEI SACPHON dHEPTETUKH. IKOJIOTHICCKUE
ACTEKTHI SAEPHON YHEPTETUKHU.

OnemeHTapHble YacTULIbl. OTKPBITUE TO3UTPOHA.

MeTto/p1 HAOMIOACHNUS U PETHCTPAIHH YIIEMEHTAPHBIX YACTHII.

OyHaaMeHTaNbHBIE B3aNMOACHCTBAA. ENMMHCTBO (M3NYECKON KapTHHBI MHPA.

TexHuueckue yCcTpONCTBA M NPAKTUUECKOE MPUMEHEHUE: JO3UMETp, KaMmepa BuilbcoHa, AJIEpHBINA peakTop,
aToMHas 6omoa.

Lemoncmpayuu

Cu€TunK HOHU3UPYIOIUX YaCTHULI.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

HccnenoBanne TpekoB 9acTuIl (110 TOTOBBIM (hoTOrpadusim).

Pasnen 8. Di1eMeHTHI aCTPOHOMHUM M ACTPOPU3UKHU

Otamnsl pa3BuTHS acTpoHoMmuH. [IpukiagHoe 1 MUPOBO33PEHUECKOE 3HAUEHHUE ACTPOHOMHUH.

Bun 38é3mH0T0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIAHETHI, UX BUIUMOE JBIDKEHUE.

ConHeuHas cucrema.

Comnare. ConmHeunast akTUBHOCTh. MicTounuk sHeprun CosHIa U 3BE37. 3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH.
JuarpaMMa «CHEKTPaJbHBIM KJIacC — CBETUMOCTBY. 3BE3AbI TJIABHOM IMOCIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY JUIsl 3BE3]1 [NIaBHOU MOCIIE0BATENbHOCTU. BHYTpeHHee cTpoeHue 3B€31. COBpEMEHHBIE NPEACTABICHUS O
MIPOUCXOXKICHUU 1 dBooIK COJTHIIA U 3BE31. DTarbl )KHU3HU 3BE3].

Mneunsiii Ilyte — mama [amaktuka. Ilomoxkenme um aBuxenHue Comnma B [Namaktuke. Tumbl ramakTHk.
Panuoranaktuku u kBa3apel. UEpHbIE ABIPHI B SIAPAX TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa06ma. Pazberanme ramaktuk. Teopust Boibmioro B3phwiBa.
PenukroBoe nsnyuyeHue.

MacmrabHas cTpykTypa Beenennoii. Meraranaktuka.

Hepeménnrie mpoOieMbl aCTpOHOMUMU.

Yuenuueckue nabnrooenus

HaOimoieHnss HEBOOPY)KEHHBIM TJIa30M C KCIOJIB30BAaHHEM KOMITBIOTEPHBIX MPHIIOKEHUN I OMpeAeTIeHIUs
TMOJIO’KEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHEIE cO3Be3/iusi CEBEPHOTO MONYIIAPHUS U SIPKUE 3BE3IBI.

Hab6mronenus B Teneckon JIyHsl, mianet, Miregnoro [lytu.

O0o0maronee NOBTOpeHUE

Ponbp ¢u3uku u acTpoHOMHH B ASKOHOMHYECKOH, TEXHOJIOTWYECKOW, COIMAIbHONM W STHYECKOH cdepax
JESTEIbHOCTH 4YeJIOBeKa, POJb M MECTO (PU3MKKM M aCTPOHOMHH B COBPEMEHHOW HAy4yHOW KapTHHE MHUPA, POJIb
($u3nyecKoi Teopur B (GOPMHUPOBAHHMU MPEACTABICHUN O (QU3NYSCKOW KapTUHE MHPA, MECTO (PU3UUYECKON KapTHHBI
MHUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE.

Me:xknpeaMeTHbIE CBSI3H

Nzyuenune kypca ¢usukud 0a30Boro ypoBHs B 11 Kiacce OCYIIECTBIISIETCS € Y4E€TOM COJACpKaTeabHBIX
MEXIPEAMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpadry ¥ TEXHOJIOTHH.

Meosicnpeomemuvie nonwsimus, CBSI3aHHBIE C U3yUYEHUEM METOJ/IOB HAYYHOTO IMO3HAHUS: SBJICHHUE, HAYYHBIH (HaKT,
rUMoTe3a, pusudeckas BeJIMYMHA, 3aKOH, TEOpHUs, HAOI0ACHHE, SKCIIEPUMEHT, MOCIIMPOBAHUE, MOJIE]b, H3MEPEHHE.



Mamemamuxka: pelieHHe CUCTEMbl YpaBHEHHH, TPUTOHOMETpHYecKHe (DYHKIUH: CHHYC, KOCHHYC, TaHTEHC,
KOTAQHIeHC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M MX ITPOCKIHMH HAa OCH KOODPIHMHAT, CIIOXKEHHE
BEKTOPOB, MPOHM3BOJHBIC 3JIEMEHTApHBIX (YHKIHMIA, MPU3HAKA MOJOOUS TPEYrOJbHUKOB, OINpPEACICHUE ILIOIIAIN
TUIOCKUX QUTYp U 00bEMA Tell.

Buonoeus: »nexTpudeckne SBICHUS B JKHBOM INpHpone, KoyieOaTelnbHBIC IBIKCHHS B JKHBOW NPHPOJE,
ONTHYECKHE SBICHHS B )KHUBOU NPUPOJE, NEUCTBHE paHallii HA )KUBBIE OPTaHU3MBI.

Xumus: cTpoeHHE aTOMOB M MOJIEKYJN, KpPUCTAJITMUECKasi CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI 00pa30BaHUS
KPUCTANIMYECKOMN PeIIETKH, CIIEKTPaIbHBIM aHAJIN3.

TI'eocpaghua: MarHnTHBIE TONMIOCA 3EMIM, 3aJ€XKH MArHUTHBIX pPyA, (OTOCHEMKA 3E€MHOW ITOBEPXHOCTH,
MpeacKa3aHue 3eMIIeTPSICEHUI.

Texnonoeus: TMHAN 3JEKTPOIEpeIad, TeHEPaTop MEPEMEHHOT0 TOKa, JIEKTPOABUTaTeNb, HHAYKIMOHHAS TIeYb,
pazgap, paauonpuUEMHIK, TEIEBU30p, aHTeHHA, TeaedoH, CBY-meus, mpoeKIMOHHBIN anmapaT, BOJIOKOHHAS OITHKA,
coJHe4Has OaTapest.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHU

OcBoenne ydeOHoro mpeamera «®Pusnka» Ha ypoBHE cpegHero oOmiero obpa3oBanus (0a30BBI ypOBEHD)
JIOJDKHO O0ECHEeUUTh JIOCTH)KEHUE CIICAYIOIIUX JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JlmuHOCTHBIE pE3ynbTaThl OCBOEHMA ydeOHOro mnpenmera «®Du3MKa» TOJDKHBI OTpa)kaTb I'OTOBHOCTb U
CHOCOOHOCTH 00YyYalOMIMXCs PYKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MNO3UIMEH JTHMYHOCTH, CHUCTEMOU
LIEHHOCTHBIX OPUEHTALMM, IMO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIIMX TPAAULIMOHHBIM LEHHOCTSIM
POCCHICKOT0 00IIeCcTBa, PaCIIMPEHHE KU3HEHHOTO OIBITA U OIIBITA AEATEILHOCTH B IIPOLIECCE PEANTHU3ALUN OCHOBHBIX
HaIpaBJI€HUI BOCIUTATENBHOMN 1€ATENBHOCTH, B TOM YHCIIE B YaCTHU:

1) rpamaaHcKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKONW MO3MLMK O00y4yarollerocss Kak AakTHMBHOTO M OTBETCTBEHHOI'O WIEHa
poccuiickoro oodmiecTna;

MPUHATHE TPAAUIUOHHBIX O0IIEYETOBEYECKUX TYMAHUCTUIECKHUX U IEMOKPATHIECKUX LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTh B HHTEpPECax TPaXIaHCKOIo OOILIecTBa, YYacTBOBAaTh B
caMOYIIpaBJICHUH B 00pa30BaTeIbHOI OpraHu3aluy;

yMEHHUE B3aUMOJICHCTBOBATH C COLMAILHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX QYHKUIUSIMH U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOM JAESATEIbHOCTH;

2) NIaTPHOTHYECKOI'0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTH POCCUHCKON TPaXKNaHCKOW HIICHTUYHOCTH, ATPUOTH3MA;

HEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKCHHUSM POCCHUCKUX YUEHBIX B 001aCTH QUUKU
U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUIECKOTO TIOBE/ICHUS;

CIOCOOHOCTH OLIGHUBATh CHUTYalMI0 M TPUHUMATh OCO3HAHHbBIE PEIICHHS, OPHEHTHPYSACh Ha MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U LIGHHOCTH, B TOM YHCJIE B ACATEILHOCTH yUEHOTO;

OCO3HaHHUE JTUYHOTO BKJIAJa B MOCTPOCHHUE YCTOMUMBOrO Oy TIyIIETO;

4) 3cTeTHYECKOT0 BOCTIUTAHUS:

3CTETUUYECKOE OTHOLIEHHE K MUPY, BKJIIOUYasi 3CTETUKY HAYYHOTO TBOPUECTBA, IPUCYILET0o PU3NUECKOI HayKe;

5) TpynoBoro BocnuTaHusM:

WHTEpeC K pa3iuyHbIM chepaM MpodecCHOHAIBLHON AEATENIbHOCTH, B TOM YHCJIE CBS3aHHBIM C (DM3HUKOW U
TEXHUKOM, yMEHHE COBEpILATh OCO3HAHHBIN BHIOOp Oyayiieil mpodeccun U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE
TUTaHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWIO M CaMOOOpa30BaHUIO B 00NacTd (pU3MKKM Ha MPOTSIKEHUU Bcel
KHU3HH;

6) IKOIOrHYeCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTD IKOJIOTUYECKOH KYJILTYPHI, 0CO3HAHUE III00aTBHOTO XapaKTepa IKOJOTHYECKHX MPOoOIIeM;

IJIAHUPOBAHUE W OCYUIECTBIIEHHE AEHCTBHU B OKpY’KalOUIEH cpe/ie Ha OCHOBE 3HAHUA IEJIEH yCTOMYMBOIO
Pa3BUTHUS YEIOBEYECTBA;

pacIIpeHne OMbITa JISITEIHbHOCTH YKOJIOTMUECKON HAPaBIIEHHOCTH Ha OCHOBE MMEIONIMXCS 3HAHUH 10 Qusnke;

7) IEHHOCTH HAYYHOT'0 TO3HAHUS:

c(OPMHUPOBAHHOCTb MHPOBO33PEHHsSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHA (PHU3MUYECKON
HaYKU;

OCO3HaHUE IIEHHOCTH HAyYHOW [E€ATENbHOCTH, TOTOBHOCTh B TIpOIlecC€ HM3y4deHHUs (DU3WKH OCYIIECTBISATH
MIPOEKTHYIO M UCCIIEIOBATENBCKYIO NeSITETFHOCTh HHIANBUAYAIBHO U B TPYIIIIE.

METAHNPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBePCcaAJbHbIC yYeOHbIe NeliCTBHSA

BazoBrble jjornueckne geicTBus:
CaMOCTOSITEIBHO (POPMYIHPOBATEH M aKTYAIN3UPOBATh MPOOJIEMy, pacCCMAaTPHBATh €€ BCECTOPOHHE;
OIIpEIEIISATh LIeNIU AEATENIbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX JTOCTIKEHUS;



BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pACCMATPUBAEMBIX (DH3MUECKUX SIBICHUSX;

pa3pabaTsiBaTh IUTaH peIIeHus MPoOIeMbl ¢ YIYETOM aHaIN3a UMEIONUXCA MaTepHAbHBIX U HEMAaTePHAITbHBIX
pecypcos;

BHOCUTh KOPPEKTHBBI B JIEATEIHLHOCTH, OIEHHUBATH COOTBETCTBHE PE3YJIbTATOB LIENSM, OLICHUBATH PUCKHU
MOCJEICTBUN NEATENBHOCTH;

KOOPJIMHHUPOBATh W BBIMIONHATH pPabOTy B YCIOBHSX PEAbHOTO, BHPTYaIbHOTO W KOMOMHHPOBAHHOTO
B3aHUMOJCHCTBUS,

pa3BHUBaTh KPEATHBHOE MBIIIIJICHHUE TTPH PEIICHUH KU3HEHHBIX ITPOOIIEM.
ba3oBble ucciaenoBaTeJabCcKe JeMCTBHS:

BJIAJICTh HAYYHOW TEPMUHOJIOTHCH, KIIFOUCBBIMH MOHATHIMH U METOAaMHU (PU3MUYECKON HAYKH,

BJIQJICTh HABBIKAMU YUCOHO-HUCCIICIOBATEIBCKON U MPOSKTHOM ACSITEILHOCTH B 00J1aCTH (PU3UKHU, CTIOCOOHOCTHIO
¥ TOTOBHOCTBIO K CaMOCTOATEIHHOMY ITOMCKY METOJOB pEIIeHUs 3a1ad (PU3NIEeCKOTO COJNEp)KaHUs, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB TTO3HAHMUS;

BIIQJICTh BUJAMH JEATCILHOCTU TIO TOJYYEHHIO HOBOTO 3HAHMS, €r0 WHTEPIPETAIllMH, MPEoOpa3OBaHUIO U
MIPUMEHEHHUIO B PA3INYHBIX YUEOHBIX CUTYAIMAX, B TOM YHCIIE MIPH CO3AaHNN Y4eOHBIX IPOEKTOB B 007acTH (hH3HKH;

BBUSIBIIATh MPUYMHHO-CIICACTBEHHBIC CBSI3M U aKTYalIU3UpOBATh 3aJauy, BBIABUraTh THUIIOTE3Yy €€ pELICHHUS,
HaxOJHUTbh apTyMEHTHI JUIs 10KA3aTeNIbCTBA CBOUX YTBEPXKACHUM, 3a1aBaTh IIApAMETPbl U KPUTEPUU PELLICHHUS;

AQHAJIU3UPOBATh NOJYUYECHHBIE B XO€ PEIICHUS 3aa4d pe3yibTaThl, KPUTUUYECKUA OLEHUBATh UX TOCTOBEPHOCTD,
MPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 337]a4X B 00pa30BaTEILHON ACATEIIBHOCTH, B TOM YHCIIC ITPU U3yUCHUH
¢bu3uKy;

JaBaTh OI[EHKY HOBBIM CHUTYAIlHsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh HEPCHOCUTDL 3HAHHUA 10 (I)I/I3I/IKC B MPAKTHYCCKYIO O6J'IaCTI) KHU3HCACATCIbHOCTH,

yMEeTh HHTETPUPOBATH 3HAHMSI U3 PAa3HBIX MPEIMETHBIX 00acTeii;

BBIJBUTaTh HOBBIE UEH, IPEAJIaraTh OPUTHHAIIbHBIE OAXObI U PELLICHNUS;

CTaBUTH MPOOJIEMBI U 3a]1a49H, TOITYCKAIOIINE abTePHATHBHBIE PEIICHNS.

PaGora ¢ undopmanueii:

BJIaACThL HaBBIKAMU TIOJTYUCHUA I/IH(I)OpMaHI/II/I (I)I/I3I/I‘I€CKOI‘O COACpIKaHUA H3 MCTOYHUKOB pPa3HbIX THUIIOB,
CaMOCTOSITEITFHO OCYIIECTBISATh TOWCK, aHAIN3, CHCTEMATH3AINIO ¥ HHTEPIPETAIIMIO HHPOPMAIMH Pa3INIHBIX BUIO0B
1 GOpM TpeCTaBICHHUS,;

OIICHUBATh JIOCTOBEPHOCTh MH(OPMAIIUY;

WCIIONB30BaTh CPEACTBA WH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTWH B PEIIEHHH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX W OPTaHU3aI[MOHHBIX 337]a4 C COOJI0JIeHHEeM TPeOOBAaHUI 3PrOHOMHUKH, TEXHHUKH 0€30MacHOCTH,
TUTHEHBI, PeCypCOCOSPEkKEeHHUS, TIPABOBBIX M STUUCCKUX HOPM, HOPM MH(DOPMAIIMOHHOM 0€301acHOCTH;

CO3/1aBaTh TEKCTHI (PH3UYECKOTO COJIEPIKAHU B PA3IMYHBIX Popmarax ¢ y4ETOM Ha3zHadeHUs WHGOpPMAIUH H
1IEJIeBON ayJUTOPHHU, BRIOUpAst ONITUMATBHYIO ()OPMY MIPEICTABICHUS U BH3YyaTH3aI[IH.

KoMMyHnKaTHBHBIE YHUBEPCAJIbHBIE y4eOHbIE TelCTBUS:

OCYIIECTBIIATH OOIEHHE HA YPOKax (GU3UKK U BO BHEYPOUHOU EATSIHLHOCTH;

pacrno3HaBaTh MPEAMOCHITKH KOHGIUKTHBIX CUTYalUi U CMSIr4aTh KOHQIUKTHL;

Pa3BEéPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIIECTBA KOMaH/IHOM U UHAWBUYaIbHON paOOTHI;

BEIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JACUCTBUH C yUETOM OOIIMX MHTEPECOB H BO3MOXKHOCTEH KaxI0TO
YjeHa KOJIIEKTHBA;

MPUHUMATh 1M COBMECTHOH JESTEIbHOCTH, OPraHW30BBIBATH W KOOPAMHUPOBATH JSHCTBHS 1O €&
JIOCTHYKEHHUIO: COCTABJIATh TUIaH NEHCTBHUH, pacpeIeNiATh POIIU ¢ yYETOM MHEHUN Y9aCTHUKOB, 00CYKIaTh Pe3yIbTaThl
COBMECTHOM paboTHI;

OIICHHWBATh KA4eCTBO CBOETO BKJIaJla M KAXKIOI0 YYaCTHHKA KOMaH/bI B OOIIUI pe3ysbTar 1o pa3paboTaHHBIM
KPUTEPUSIM;

mpenjaraTh HOBBIE TIPOEKTHI, OIEHWBATh WJCW C TO3WIIMA HOBHU3HBI, OPUTHHAIBHOCTH, NPAKTUYECKON
3HAYUMOCTH;

OCYIIECTBIIATh TMO3UTHBHOE CTPATErHMUECKOE IMOBEJACHUE B PA3IMYHBIX CHUTYaIUSAX, MPOSBISATH TBOPUYECTBO U
BOOOpaKeHUE, OBITH MHUIIUATHBHBIM.

PerysisiTuBHBIE YHHBepcaJIbHbIE y4eOHbIe AelicTBUSA
Camoopranuszanus:



CaMOCTOSITETIbHO OCYIIECTBIISITh O3HABATEIBHYIO JIEATCILHOCTh B 00JIACTH (PM3UKH U aCTPOHOMHH, BBISBIIATH
MpOo0GIIeMBI, CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 33]]a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS pPacuYeTHBIX M KAYCeCTBEHHBIX 3a/lay, IUIaH BBITOJHCHUS
MPAKTUYECKOH paboThI C YYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPEANOUYTCHU;

JIaBaTh OICHKY HOBBIM CHTYaITHsIM;

pacmupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX PEANOUYTCHUI;

JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEILICHUE;

OLICHUBAThH MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMUPOBAHUIO W TPOSIBICHUIO 3PYIUINH B 00MacTH (PU3MKHM, TTOCTOSIHHO ITOBBIIIATH CBOW
00pa30BaTeIbHBIN U KYJIBTYPHBIA YPOBCHB.

CaMOKOHTPOJIb, IMOUMOHAIbHBI MHTEJIEKT:

JaBaTh OIIGHKY HOBBIM CHTYAIlMsIM, BHOCHUTh KOPPEKTHUBBI B JEATEILHOCTb, OICHHBATH COOTBETCTBUE
PE3yIBTATOB IEISIM;

BJIQJICTh HABBIKAMH T03HABATEIHHOW Pe(ICKCUM KaK OCO3HAHMS COBEPIIACMBIX JCUCTBUH M MBICTUTEIHHBIX
MPOIIECCOB, UX PE3yIbTATOB U OCHOBAHMIA;

WCTIONTb30BaTh MPUEMBI pe(IICKCUH JJIsl OLCHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHUS;

YMETh OICHUBATHL PUCKHU U CBOCBPECMCHHO NPUHUMATH PECIICHHA 110 UX CHUKCHUIO,

MPUHUMATH MOTHBBI M apTYMEHTBI APYTHX MPH aHATTU3E Pe3yJIbTATOB JICATCILHOCTH;

MPUHUMATE ce0s1, MOHUMAst CBOU HEJJOCTATKU M TOCTOUHCTBA;

NPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX IIPU aHATU3€E PE3YIbTaTOB NAEATCIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3yIbTATOB OCBOCHMS MPOTPaAMMBbI MO (PH3HMKE YIS YPOBHS CPEIHETO
obmiero oOpa3oBaHMs Yy OOYYaIONIMXCSA COBEPIICHCTBYETCS OMOIMOHAIBHBIA HWHTEIUICKT, MPEIOoIararomyii
c(hOpMUPOBAHHOCTE:

CaMOCO3HaHWSI, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHAITLHOE COCTOSTHHUE, BU/ICTh HAITPABICHUS
Pa3BUTHUS COOCTBEHHOI SMOIIMOHAIBLHOM c(hepbl, OBITH YBEpEHHBIM B ceOe;

CaMOperyJMpoBaHusl, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHIMATh OTBETCTBEHHOCTH 32 CBOE MTOBE/ICHNE,
CHOCO6HOCTI> aaanTUPOBATHCA K SOMOIIUOHAJIBHBIM U3MCHCHUAM U MTPOABJIATH FI/I6KOCTI), 6I)ITI) OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlUM, BKJIIOYAMONICH CTpeMJICHHE K JOCTIDKCHHIO [IEIH W YCIeXy, ONTHMH3M,
WHULINATUBHOCTL, YMCHUC HeﬁCTBOBaTB HUCXO0Js U3 CBOUX BOSMO)I(HOCTeﬁ;

OMIIaTHUH, BKHIO“I&IOHIGIZ CHOCOGHOCTI) IMOHUMATh SMOIMOHAJIIBHOC COCTOAHUE APYIrUX, YUUTBIBATH €ro IIpU
OCYIIECTBIICHUHU OOIICHNUS, CIOCOOHOCTh K COYYBCTBHIO U COTICPEIKUBAHHMIO;

COITUATTLHBIX HABBIKOB, BKITFOYAIOIIMX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHUS C PYTUMH JFOJIbMH, 3800 TUThCS,
MPOSIBIIATH MHTEPEC U pa3peniaTh KOHMIUKTEHI.

HPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenus B 10 kJacce mpeAMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaXKaTh
c(OPMHUPOBAHHOCTD Y OOYYAIOLINXCS] YMEHUIL:

JeMOHCTPHUPOBATh Ha IPUMEPAxX POJIb U MECTO PU3UKH B (POPMHUPOBAHNH COBPEMEHHOM HAYyYHON KapTHHBI MHPA,
B Pa3BUTHM COBPEMEHHOUN TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKON JEATENBHOCTH JIFOIEH;

YYUTBIBATh TPAHUIBI PUMEHEHUS M3YUYCHHBIX (U3UUECKUX MOJICNICH: MaTepuaibHas TOYKa, WHEepIUalibHas
cucreMa OTcuéra, abCOJIOTHO TBEPAOE TENO, MICATbHBIM ra3, MOAEIH CTPOCHHUS T'a30B, )KUAKOCTEH W TBEPABIX Tell,
TOYEYHBIN DIEKTPUUECKUH 3aps/ TPH perIeHny GU3NIeCcKuX 3a7ad;

pacro3HaBath Gpu3nUYecKre BICHUS (ITPOIECCHl) H OOBSICHATh X Ha OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-
KMHETUYECKON TEOPUH CTPOEHMS BEIIECTBA U JIEKTPOANHAMUKN: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHOE
IBIDKEHHE, CBOOOAHOE TMajeHWe Tel, IBIKEHHE MO OKPY)KHOCTH, WHEepLUs, B3aumojeictsue ten, auddysus,
OpOYHOBCKOE JIBIKEHHE, CTPOSHHE KUIKOCTEH U TBEPIIBIX TEJ, M3MEHEHHE 00bhEMa Tell IPU HarpeBaHUH (OXJIAKICHHH ),
TEIUIOBOE PABHOBECHE, HMCIApPEHHE, KOHACHCAIMs, IUIaBJICHUE, KPUCTAIIN3alMs, KHUIIEHHWE, BIAXKHOCTh BO3/AyXa,
MOBBILIEHNE JABJICHUS raza IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXY NapaMeTpaMU COCTOSIHHA Ia3a B
M30MPOIIECcCax, AIEKTPU3ALS Tell, B3AUMOICHCTBHE 3apsA0B;

ONHCHIBATh MEXAaHMUYECKOE JBIDKEHUE, HCIONb3Ys (pU3mueckrne BeTMYMHBL: KOOPAWHATA, IyTh, IIEpEMEIIECHHE,
CKOpOCTb, YCKOPEHHE, Macca Tela, CWIa, HUMITYyJbC Tejla, KHUHETHYeCKas DSHEprus, MOTEHIMalbHas JHEPIHus,
MexaHuueckas paboTa, MexXaHW4ecKas MOIIHOCTh;, NpPU OIWCAHWU TPABHIBHO TPAKTOBATh (UIUUECKHUH CMBICI
UCTIONIb3YEMbIX BEIWYMH, MX O003HAUYEHHS M €AWHMIIBI, HAXOIUTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (H3HUECKYIO
BEJMUYNHY C APYTUMH BETMUHHAMU;



OTHCHIBATh M3yUYCHHBIE TEIUIOBBIE CBOMCTBA TeNl W TEIUIOBBIE SBJICHHSA, WCMONB3YS (DH3MUECKHE BETHMYUHBL:
NaBICHWE Tas3a, TeMIlepaTypa, CpeAHss KHHETWYecKas DJHEPrus XaoTHYECKOTO JABWXKEHHS  MOJIEKYII,
CPEIHEKBaJpaTUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS dHEprus, padoTa rasza, KodpQUIUCHT
MOJIC3HOTO JICHCTBHS TEILIOBOTO JIBUTATEIIS; IPH ONMCAHUH TPABUIHHO TPAKTOBATH (PU3UUCSCKUN CMBICIT HCITOJIE3YEMBIX
BEJIMYWH, UX 0003HAYEHHSI ¥ € TUHUIIBI, HAXOIUTH (POPMYITBI, CBSA3BIBAIOIINE NaHHYIO (PU3NIECKYIO BETMIHHY C APYTUMHU
BEJTMYMHAM;

OTHCHIBATh U3YUCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U SJICKTPUUECCKHUE SIBIICHUS (IIPOLIECCHI), UCTIONB3YS
(m3HYecKue BEMTUYHHBI: AIEKTPUUIECKHUNA 3apsijl, dJEKTPUUECKOE MoJie, HAMPsDKEHHOCTH OIS, IMOTEHIHAN, Pa3HOCTb
MOTEHIINAIOB; TIPY OIMCAHWUH MTPABIIIFHO TPAKTOBATH (PH3NUECKHIA CMBICI NCIIOIB3yEeMbIX BEIHINH, UX 0003HAYCHHS U
CIMHUIIBL, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONIUE TAHHYIO (DU3MUYECKYIO BEITUYHUHY C APYTUMHU BEITMUHMHAMU;

AQHAJIM3UPOBATh (PU3UYECKUE MPOIECCHl U SBICHUS, HCIONB3Ysd (PU3NYCCKHE 3aKOHBI W TPHUHIUIBL 3aKOH
BcemupHoro TaroteHus, |, 1l u 1l 3akorsr HetoToHa, 3aK0H cOXpaHEHNS MEXaHMUCCKOW YHEPTHH, 3aKOH COXpPaHCHHUS
WMITYJIbCa, TPUHIUN CYNEPIIO3UIIUU CWJI, TIPUHIIUII PAaBHOMPABUS HHEPIMATBHBIX CHUCTEM OTCUETA, MOJICKYJSPHO-
KHHETHYECKYI0O TEOPHIO CTPOCHHS BEIIECTBA, T'a30BBIC 3aKOHBI, CBI3b CPEAHEH KWHETUYECKON PHEPTUU TEIIOBOTO
IBIOKCHHS MOJEKYJd C aOCOJIOTHOH TeMIepaTypod, IEepBBIA 3aKOH TEPMOJUHAMHKH, 3aKOH COXpPaHEHUS
ANEKTPUIECKOTO 3apsa, 3akoH KyimoHa, mpr 3TOM pa3nnyaTh CIIOBECHYIO ((OPMYITHPOBKY 3aKOHA, €T0 MAaTEMaTHIECKOe
BBIPQYKCHHE U YCJIOBUS (TPaHHUIIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIUIIBI ICWCTBUS MAIIMH, PHOOPOB U TEXHHUECKUX YCTPOUCTB; Pa3HyaTh yCIOBHUS
1X 0€30MacCHOTO HCIIOIb30BaHUS B TIOBCEAHEBHOMN JKU3HU;

BBITIOJTHATH DKCIIEPUMEHTHI 110 UCCIICTOBAHUIO (DU3MUSCKUX SBJICHHIA U ITPOLIECCOB C UCIOJIb30BAHUEM MPSIMBIX U
KOCBEHHBIX U3MEPEHUH, IPH 3TOM (HOPMYIMPOBATh MPpobIeMy/3aady 1 TUIOTe3y yueOHOro SKCIIEpUMEHTa, COOMpaTh
YCTaHOBKY H3 MPEIIOKEHHOT0 000pyI0BaHUS, TPOBOAUTE OIBIT U ()OPMYITHUPOBATH BHIBOIBI;

OCYIIECTBJIATh MPSIMBIE U KOCBCHHBIC U3MEPCHHS (PU3NUCCKUX BEIIMYMH, MPU STOM BHIOMPATH ONTHMAIbHBIN
CHoC00 U3MEPEHHS 1 UCIIONIB30BaTh U3BECTHBIC METO/ bl OLICHKU MOTPEITHOCTEH U3MEPEHHUIA;

WCCIIEIOBATh 3aBUCUMOCTH MEXAY (U3NYECKHIMH BEIWYMHAMH C HCIIONB30BAaHUEM MPSIMBIX U3MEPEHHHA, TPU
3TOM KOHCTPYHPOBATh YCTAHOBKY, PUKCHPOBATH PE3yNbTaThl MOMYyYESHHON 3aBUCUMOCTH (DM3MUYECKUX BETTUYMH B BUIE
Ta0JUIl ¥ rpauKOB, JAeIaTh BEIBOJIBI IO Pe3yJIbTaTaM UCCIICIOBAHUS;

co0oaaTh mpaBuiia 0e30MacHOTO TPyAa MPH MPOBEACHUH UCCIEIOBaHUI B paMKax y4yeOHOTO SKCIEPUMEHTA,
y4e0HO-UCCIIE/IOBATENIhCKOH W TPOEKTHOH JESTeNbHOCTH C HCIIONB30BAaHUEM W3MEPHUTENBHBIX YCTPOHCTB U
71a60paTOPHOTO 060PYAOBAHUS;

peliath pacuéTHbIe 3aJadd C SIBHO 3aJaHHOM (DU3NYECKOW MOJEIBIO, HCIOJb3ysl (DU3MYSCKUE 3aKOHBI U
MIPUHIIMIIBL, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4¥l BBIOUPATh (DU3MUYECKYIO MOJIENb, BEICTATH (PU3NYECKIE BEIMYHHBI U
(hopMyIel, HEOOXOAUMBIE AJIs €€ pelieHus], TPOBOINUTh PAcUEThl U OIEHUBATH PEaJbHOCTH IMOIYYEHHOTO 3HAYEHUS
(PM3UYECKOI BEIIMUNHBL

peniaTh KayeCTBeHHBIE 33/1a4M: BRICTPAUBATh JIOTHYECKH HEMPOTHBOPEUUBYIO IIENOUYKY PACCYKACHUN C OTIOPOi
Ha U3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKUE SBICHHS,

WCIIOJIb30BaTh MPH PEIICHUH YYEeOHBIX 3a/lad COBPEMEHHbIC HMH(GOPMAIMOHHBIC TEXHOJOTHM JJIs TOUCKa,
CTPYKTYPHUPOBAHMsI, UHTEPIIPETAILIUHU U MTPEICTABICHUS YIeOHOM U HAYYHO-TIONMYJIAPHON MH(DOPMAIINHY, TIOITYICHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTHYECKH aHAITM3UPOBATH MOITydaeMyt0 HH(HOPMAITHIO;

MPUBOJUTh MPUMEPHI BKJIA/a POCCHMCKUX M 3apYOCIKHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE HAYKH, OOBSICHCHUE
MIPOIIECCOB OKPY>KAIOIIETO0 MUPA, B Pa3BUTUE TEXHUKHU W TEXHOJIOTHIA;

WCIIOJIb30BATh TEOPETUUECKHUE 3HAHUS 110 (PU3UKE B MTOBCEIHEBHOW XKU3HU JIJIsl oOecrieueHUs: 0€30MacHOCTH TPU
oOpaiieHUr ¢ MPUOOpPaMHU W TEXHUYECKHMMH YCTPOWCTBAMH, JIJISi COXPAaHEHHS 370pPOBbSI M COOJIOJCHUS HOPM
9KOJIOTHYECKOTO TTOBEIEHUS B OKPYIKAIOIIEH Cpe/ie;

paboTaTh B TpyNIE€ C BBITOJHEHUEM PA3JIMYHBIX COIUAIBHBIX pOJIEH, IUIAHUPOBATh PabOTy TPYIIIIBL,
PaIMOHANBHO PACIPEEINATh 005S3aHHOCTH U IJIAHUPOBATH JESATEIHLHOCTh B HECTAHAAPTHBIX CUTYaIUAX, aJeKBATHO
OTICHUBATH BKJIAJ] KaXI0T0 U3 YIACTHUKOB TPYIINHI B PEIICHUE pacCMAaTpUBaeMON TIPOOIIEMEL.

K xonmy oOyuenus B 11 kJacce TpeaMETHBIE pe3yabTaThl Ha ©Oa30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(hOpPMUPOBAHHOCTh Y OOYUAIOIIMXCS YMEHHIA:

JIEMOHCTPHUPOBATH HA TIPUMEPAX POJIb U MECTO PU3UKHU B (HOPMUPOBAHUH COBPEMEHHOMN HAyUYHOW KaPTUHBI MUPA,
B Pa3BUTUM COBPEMEHHON TEXHUKHU U TEXHOJOTUM, B MPAKTUYECKOUN JIESITENbHOCTH JIIOAEH, LIEJIOCTHOCTh U €IMHCTBO
(hM3UYeCKOi KApTHHBI MUPA,

YYUTHIBATh TPAHUIIBI PUMEHEHHUS U3YyYEHHBIX (DM3MUECKUX MOJENEH: TOYSHHBIA AIICKTPUYCCKHNA 3apsi, JIyd
CBETa, TOYECUHBI HCTOYHUK CBETa, sACpHAs MOJAEIh aToMa, HYKJIOHHAsS MOJEIh aTOMHOTO s[pa TMPH PEIICHUH
(dbm3uIecKux 3amad;



pacro3HaBaTh (U3UUECKUE SBICHUS (TIPOLIECCHI) U OOBSCHATh WX HAa OCHOBE 3aKOHOB DJICKTPOJWHAMHKH U
KBaHTOBOW (DM3HKH: IJIEKTPUYECKas MPOBOIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JIEHCTBHUS TOKa,
B3aMMOJICHCTBUC MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIUS, JCHCTBHE MarHUTHOTO TOJIS Ha MPOBOJAHHK C TOKOM U
JBIDKYLIUHACS 3apsill, dIEKTPOMAarHUTHBIE KOJeOaHHs M BOJIHBI, IPSIMOJIMHEHHOE PaclpoOCTpaHEHUE CBETa, OTPaXKCHUE,
TIpeIoMIIcHUE, WHTEepPEpeHINSI, AUGPAKITAS ¥ MTOJSIpU3AIMS CBeTa, AWCICPCHS CBETa, (POTORTCKTpHUISCKUN dPHEKT
(boToaddexT), cBeTOBOEC HaBICHWE, BO3HWKHOBCHHE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOIA, €CTECTBEHHAS M
HCKYCCTBEHHAS! paJIMOAKTUBHOCTD;

ONHCHIBATh W3YYECHHBIE CBOICTBA BEHIECTBA (DIIEKTPHUYECKHE, MArHUTHBIE, ONTHYECKHE, JIIEKTPUIECKYIO
MPOBOAMMOCTD PA3UYHBIX CPell) M AIEKTPOMArHUTHBIEC SBIEHUS (TPOLECCHI), MCIONB3yAd (PH3NUECKHE BEITMYNHBI:
JIIEKTPUYECKUN 3apsill, CHja TOKa, DJCKTPHUUECKOE HampsDKEHHe, SIIEKTPUYECKOEe CONPOTUBICHHE, Pa3HOCTb
MOTEHIIMATOB, AJIEKTPOABIKYILAs cuia, paboTa TOKa, MHAYKIMS MarHUTHOTO MOJs, cuia Amriepa, cuna Jlopenua,
WHAYKTUBHOCTDh KATYIIKWA, JHEPTUS 3JEKTPUYECKOTO0 W MArHWTHOTO TIOJIeH, MEepUOoJ W dYacToTa KojeOaHWi B
KosiebaTenbHOM KOHTYpE, 3apsil M CHjla TOKa B MpOLiecce TApMOHUYECKUX 3JICKTPOMArHUTHBIX KoyeOaHui, pokycHoe
pacCcTOSHUE U ONTHUYECKas CHJIA JIMH3BI, IIPH ONMUCAHWH MPABUJIBHO TPAKTOBATh (PM3MYCCKUIN CMBICIT HCIIOJIB3YEMBIX
BEIIMYMH, WX OOO3HA4YeHWA W €IWHUIIBI, YKa3bIBaTh (DOPMYINBI, CBA3BIBAIONINE TAaHHYIO (U3NYECKYIO BEIHYUHY C
JIPYTHMU BEIHYUHAMU,

OIMMUCBIBATL H3YYCHHBLIC KBAHTOBBLIC SABJICHHUA KW IIPOLCCCHI, HCIIOJIb3Ys (I)I/I3I/I‘ICCKI/IC BCJIMYHHBIL: CKOPOCTH
AJIEKTPOMATrHUTHEIX BOJH, JITTHA BOJHBI H 9YacTOTa CBETA, SHEPTHUS M UMITYIIBC (JOTOHA, TIEPHOJT TIOIypactaja, SHEPTHs
CBSI3M aTOMHBIX SIIep, MPH OINWCAaHWH TPABWIIBHO TPAaKTOBaTh (PU3MUYECKHA CMBICT HCHOIB3YEMBIX BEIUYHH, WX
0003HAYECHUS] W EAMHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIIUE JAaHHYIO (U3WYECKYI0 BEIWYHHY C JAPYTHMH
BCIIMYHMHAMHM, BBIYUCJIATH 3HAYCHUC (I)PI?;I/I“ICCKOﬁ BCIINYUHBI,

aHAIM3UPOBATh (PU3NIECKIE TPOIECCHl U SBICHUS, MCIIONB3Ys (PU3NIECKHE 3aKOHBI M IIPUHIUIIEL: 3aK0H OMma,
3aKOHBl TOCJEJOBATENILHOTO U TapajUIeIBHOTO COCITUHEHUS TPOBOJAHHUKOB, 3akoH Jhxoyns—JIenma, 3akoH
AIIEKTPOMAarHUTHOW MHIYKLUH, 3aKOH MPSIMOJIMHEHHOTO pacrpoOCTpaHEHHUS! CBETa, 3aKOHBI OTPAKEHUsI CBETA, 3aKOHBI
MpeNIOMIICHUsT CBETa, ypaBHeHHe OiHIITEHAa 1 (GoToddderTa, 3aKOH COXpPaHEHUS SHEPTHH, 3aKOH COXpPaHEHUS
MMITYJIbCa, 3aKOH COXPaHEHIs JEKTPHYECKOTO 3apsi/ia, 3aKOH COXPaHEHHUs] MaCCOBOTO YHCa, MMOCTYNaThl bopa, 3akoH
pannoaKkTUBHOTO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €TO MATEeMaTHYECKOE BHIPAKCHHUE
Y ycioBus (TpaHUIIbl, 00JIaCTH) TIPUMEHUMOCTH;

OTIpE/IEeTISITh HAIIPaBIIEHHE BEKTOpPa WHAYKIIMM MAarHUTHOTO TIOJS MPOBOJHHUKA C TOKOM, CHIIBI AMITepa U CHITBI
Jlopenua;

CTPOHTH U ONKCHIBATh N300pakeHNE, CO3/JaBaeMOe INTOCKUM 3epKajioM, TOHKOM JTMH301;

BBITIOTHSTH AKCIIEPUMEHTHI 110 HCCIEIOBAHUIO (DU3MUECKUX SBJICHHUH U MTPOLIECCOB C UCITOIL30BAHUEM MPSIMBIX U
KOCBEHHBIX U3MEPEHUH: TIpU 3TOM (hOpMYIIMPOBaTh MPOOIIeMy/3a/1ady 1 THIIOTE3y YIeOHOTO SKCIIEPUMEHTa, COOMPATh
YCTaHOBKY M3 ITPEUI0KEHHOTO 000pyJ0BaHUS, IPOBOAUTE ONBIT H (POPMYJIMPOBATH BHIBOJIBI,

OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIE M3MEpEeHHS (U3NYECKUX BEIWYHMH, TP 3TOM BBEIOMpATh ONTUMATBHBII
Croco0 M3MEpEeHHs 1 UCIIONB30BaTh U3BECTHBIE METOBI OLIEHKU MOTPEITHOCTEN N3MEPEHHUIA;

ucciea0oBaTb 3aBUCHUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIMYMH C MCIIOJIb30BAHUEM IIPAMBIX H3MepeHHI71: nmpu 3TOM
KOHCTPYHMPOBAaTh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThl IMOJIyUCHHOW 3aBUCUMOCTU (U3UYCCKUX BEIMYUH B BH/IC
TabuuI ¥ rpauKOB, AeTaTh BEIBOJIBI 110 PE3yJIbTaTaM UCCIIECIOBAHNUS;

co0oaTh mpaBuiia 0e30MacHOTO TPyAa MPH MPOBEIESHUH UCCIEIOBaHUIN B paMKaX y4yeOHOIO 3KCIIEpUMEHTa,
y4eOHO-UCCIIEIOBATEIbCKOM ¥ TPOEKTHOW JAEATENIbHOCTH C WCIOJIb30BAHUEM H3MEPHTENBHBIX YCTPOWCTB U
nabopaTopHOro 00OPyAOBaHUS;

pemiate pacuéTHbhIC 3aJaydl C SIBHO 33JIaHHOW (DU3NYECKOW MOJENBI0, HCIONb3ysl (DM3MUYECKHE 3aKOHBI U
IIPUHINIIBI, HA OCHOBE aHaIM3a YCJIIOBUA 3a/la4n BI)I6I/IpaTB (1)I/I3I/II-ICCKYI-O MOICIb, BBIACIIATH (1)H3quc1<ne BCJIMYUHBI U
(hopMyITbl, HEOOXOAUMEIE I €€ pelIeHUs, TPOBOJINUTh PACUYETHI U OIEHHBATH PEaJbHOCTh IMOJIYYEHHOTO 3HAYCHUS
(hM3UYECKO BEITHMYNHBL

peuiaTh Ka4eCTBEHHBIE 3a]a4l: BICTPAUBATh JIOTHUECKHA HEMPOTUBOPEUUBYIO LIEMIOUKY PACCYKIEHUN C OIIOPOi
Ha U3YYCHHBIC 3aKOHBbI, 3aKOHOMEPHOCTH 1 q)nanecm/le SABJICHUA,

WCIIONIb30BaTh MPH PEIICHHH YYEeOHBIX 3a/lad COBPEMEHHbBIE WH(GOPMAIMOHHBIC TEXHOJOTHH IS TIOUCKA,
CTPYKTYpHUPOBAHUS, MHTEPIPETALIUY U TIPEICTABIICHHS YIeOHON M HAYYHO-TIOMYJIIPHOW MH(POPMAIHH, TIOJTyYeHHOW U3
Pa3INYHBIX KCTOYHUKOB, KDUTHIECKH aHAJTM3UPOBATH MOyYaeMyr0 HH(POPMAIIUIO;

OOBSICHATH TPUHIMIIEI JEHCTBHA MAIIWH, TPUOOPOB M TEXHUUYECKUX YCTPOWCTB, pa3linvarh YCIOBHA WX
0€301acHOr0 UCIIONIb30BaHUS B IOBCEJHEBHOM KHU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE
MPOIIECCOB OKPY’KAIOIIEr0 MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



WCTIOJIb30BaTh TEOPETUIECKUE 3HAHUS 110 (PU3MKE B MOBCETHEBHOM HU3HH JJIsl 00ecIieueHus 0€30MacHOCTH PH
oOpamieHnu ¢ MpuUOOpaMH W TEXHWYECKHIMH YCTPOWCTBAMH, MJISI COXPAaHEHHWS 370POBbSI M COONIONCHHUS HOPM

9KOJIOTMYECKOT0 MOBE/ICHHS B OKPYIKAIOLICH CpeIe;
paboTaTh B TPYIIE C BBHIMOJHEHHEM PA3IHYHBIX COIMATBHBIX POJICH, IMTaHUPOBATh PabOTy TPYIIILI,
palMOHATIBFHO paclpenensTh 00S3aHHOCTH W IUIAHUPOBAThH JICATENLHOCTh B HECTAHIAPTHBIX CHUTYalUsAX, aJICKBATHO

OIIEHWBATH BKJIAJ KaXIOTO M3 YIACTHUKOB TPYIIIHI B PEIIEHUE paCCMAaTPUBAEMOM TPOOIEMEI.



TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoandecTBo yacoB

HaumeHnoBaHue pa3jesnoB u TeM

JJieKTpOoHHbIE (HU(poBHIE)

Nen/n NPOrpaMmbl Bcero Konrpoanusre Hpaxrmyeckue o0pa3oBaTe/ibHbIE pecypcChl
padoTHhI padoTHhI
Paznen 1. PUBUKA U METO/Ibl HAYYHOI'O ITIO3HAHUSA
11 ®Du3KKa U METO/AbI HAyYHOT O TIO3HAHUS 2 BuGnnorexa [IOK
' https://m.edsoo.ru/7f41bf72
HWroro no paznery 2
Paznen 2. MEXAHUKA
bubanoreka [JOK
21 Kunemaruia 5 https://m.edsoo.ru/7f41bf72
Bubnmoreka IIOK
22 Husamuia ! https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
2.3 3aKOHBI COXpAaHCHUS B MCXaHHUKE 6 1 1 https://m.edso0.ru/7f41bf72
Hroro no pasnery 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON 9 1 bubmmorexa IIOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
Bubnuoreka IJOK
3.2 OCHOBBI TEPMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble cOCTOSTHHS BelecTBa. Pa3oBbie 5 Bubmmorexa [IOK
) MePEX0IbI https://m.edsoo.ru/7f41bf72
Hroro mo paznemny 24
Paznen 4. QJJIEKTPOJANHAMUKA
Bubnuoreka IIOK
41 DUEKTpOCTATHKA 10 ! ! https://m.edsoo.ru/7f41bf72
492 ITocTosiHHBIH 3eKTpUYecKnid TOK. TOKH B 12 1 1 Bubmmorexa [IOK
’ Pa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 22
PesepBHOE BpeMmst 2 ‘



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68




11 KJIACC

HaumeHnoBaHue pa3aeiioB 1 TEM

KoauuecTBo yacoB

DJiIeKTpOoHHBIe (HU(ppoBLIE)

Ne n/n MPOTrpaMMBbI Bcero Kourpoanupie Tpaxruyeckue o0pa3oBaTe/bHBIE pecypchl
padoTHhI padoThI
Paznea 1. JJIEKTPOAUNHAMUKA
11 MarauTHOE none. DIeKTpOMarHuTHAS 11 1 3 bubanorexa [JOK
' HHIYKITUSL https://m.edsoo.ru/7f41c97c
HWroro no paznery 11
Pa3gen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4eckue U 3JIeKTPOMarHuTHhIE 9 1 Bubmmoreka [IOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
bubnnorexa [JOK
2.2 MexaHHuYECKHE U 3TIEKTPOMArHUTHBIE BOJIHBI 5 1 https://m.eds00.ru/7f41c97¢
bubamoreka [TOK
23 Onuka 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24
Paszea 3. OCHOBBI CHHELIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
31 OCHOBBI clIeUaIBHON TEOPUH 4 1 bubanorexa [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
HUroro no paznery 4
Pa3zgen 4. KBAHTOBAS ®U3UKA
. bubnnorexa [JOK
4.1 DneMeHTH KBaHTOBOH ONTHKA 6 https://m.edsoo.ru/7f41c97¢
bubnnorexa [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubarorexa [TOK
4.3 ATomHoe 51po > https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU
bubanorexa [IOK
5.1 OJeMeHTHI aCTPOHOMUH U acTpO(H3uKH 7 1 https://m.eds0o.ru/7f41c97¢
Hroro no paznery 7
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Pa3zgen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 Obofmaomee motoperme 4 g dson AUTHA1c0Te
HWroro no paznery 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHE
10 KJIACC

KoaunyecTBo yacoB

No Tema VooKka K - Hdara JJIeKTpOHHBbIEe HH(POBbIE
n/n P Bcero OHTPOIBHEIE PAKTHUCCKUE | \rvaennst  06pasoBaTebHbIE pecypebl
padoThI padoThI
1 ®dusrka — Hayka o npupojae. Hayunbie MeTO/IbI MO3HAHUS 1 Bubmmorexa [IOK
OKpY>KaroLIEro Mupa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B GopMUPOBAHUN COBPEMEHHOM
2 Hay4YHOM Kaj TI?HLI MU a(bB ﬁ alf)mqecxoﬁ eI;ITeJ'ILHOCTI/I 1 bubmmorexa LHOK
y N P pa, B 1Ip A https://m.edsoo.ru/ff0c33e6
moaen
3 Mexannueckoe nBHkeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO 1 Bubmmorexa [IOK
nerkeHus. [lepemerienue, CKOpoCcTb, yCKOPEHUE https://m.edso0o.ru/ff0c3508
4 PaBHOMEpHOE NpsAMOIMHENHOE ABUKEHUE 1 Eubmotexa IIOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE MTPSIMONIMHEHHOE TBIKEHHUE 1 bu6miorexa LIOK
yerop P https://m.edsoo.ru/ff0c372e
Bubnmoreka IIOK
6 CBobOoaHOE MajicHue. Y CKOPEHHE CBOOOTHOTO MaCHUS 1 https://m.edsoo.ru/f0c39cc
7 KpuBonuneiinoe nmwxenue. [[BuxeHne MaTepuaibHOU TOUKH 1 Bubmmorexa [IOK
110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 ITpunuun otHocutensHocTy ["anunes. UHepuuanbHele 1 Bubmmoreka [IOK
cuctembl oTcuerta. [lepBblit 3akoH HeroToHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. Ilpunnun cynepnosuuuu cuit. Bropoit 1 Bbubmmorexa IIOK
3akoH Hpl0TOHA 117151 MaTepuaibHON TOUKU https://m.edsoo.ru/ffOc3be8
N Bubnuoreka IIOK
10 | Tpernii 3akon HpioTOHA JUIsl MaTepUaibHBIX TOYEK 1 https://m.edsoo.ru/ffoc3bes
3aKkoH BceMUpHOTo TAroTeHus. Cuna tsxectu. [lepas Bubmmoreka [IOK
11 1 .
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bubnuoreka IIOK
12 | Cwuna ynpyroctu. 3akon ['yka. Bec Tena 1 https://m.edsoo.ru/ffoc3e18
13 Cuna tpenust. Koaddumuent tpernst. Cuiia COMpOTUBICHUS 1 bubnmoreka [JOK
IIPY IBUKEHUU Tela B )XKUIKOCTH UIIM rase https://m.edsoo.ru/ffOc3f76
[TocTynaTenbHOE U BpamiaTeabHOe ABMKEHNE a0COTIOTHO
Ty pai A Bbubnunoreka [JOK
14  TtB&pmoro Tema. MoMeHT cuibl. [11e4o cuibl. Y ciioBus 1

paBHOBECHS TBEPIOrO Tea

https://m.edsoo.ru/ff0c41a6
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I/IMI’[yJ’ILC MaTepHaHLHOﬁ TOYKH, CUCTEMbI MaTC€pHUaJIbHBIX

15 | touek. IMIynmbc cribl. 3aKOH COXPAHEHUS UMITYJIbCA BuGnnorexa [IOK
’ Y ’ P Y ’ https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBMKCHUE
Pabora n MmomHOCTE critbl. Kunetndeckas sHeprus
16 | marepuanbHOW TOYKH. Teopema 00 H3MCHEHUH KHHETHYCCKOW BuGnnorexa [IOK
P ’ P https://m.edsoo.ru/ff0c4502
SHEPTUU
[NorennmansHas saeprus. [loTeHIIMaTBHAS YHEPTHS YIIPYTO
17 | medopmupoBaHHOU NpyXUHEL. [loTeHIIMATBHAS SHEPTHA TENa Brbmiorexa [IOK
PMHP Py ’ p https://m.edsoo.ru/ff0c461a
BOJIM3M IOBEPXHOCTH 3eMITH
[oTennmanpHBIC W HETIOTEHIIHATBHBIE CHIIBI. CBSI3b paOOTHI
8 Bbubanoreka [JOK
18 | HemoTeHIWAJIHHBIX CHJI C U3MEHCHHEM MEXaHHYECKOW DHEPTUHI
N https://m.edsoo.ru/ff0c478c
CHCTEMBI Tell. 3aKOH COXPaHCHHS MEXaHIMUECKOW YHEPTUH
JlabopaTopHnas pabota «cciaenoBanue CBsI3U pabOThI CHJIBI C

19 | m3MeHeHHWEM MEXaHMYECKOW PHEPTUH Tesa Ha IpUMepe
PACTSDKCHHS PE3HHOBOTO JKT'yTa»

20 Konrponbnas pabora no teme «Kunemaruka. J[nHamuka. Bubmmorexa IIOK
3aKOHBI COXpPAHEHHUSI B MEXaHUKE» https://m.edsoo.ru/ffoc4b74
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPHH. Bubmmorexa [IOK

21 .

Bpoynorckoe npmkenue. Juddysus https://m.edsoo.ru/ffOc4dc2

29 Xapaktep IBIKECHHUS W B3aUMOJICHCTBUS YaCTHII BEIICCTBA.

Mopenu cTpoeHHs Ta30B, )KAIKOCTEH U TBEPABIX TEl

23 Macca monekyi. KonmnuectBo Bemiectsa. [locrosinnas
ABorazpo

24 TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana
teMneparyp Llenbcus

. bubnunoreka [JOK
25 | Uneanpubrii raz B MKT. OcHoBHOe ypaBHeHue MKT
A P https://m.edsoo.ru/ff0c4fde
AOconroTHas TeMIlepaTypa Kak Mepa cpeJHel KHHeTHIeCKOM
26 | ’Heprum IBWKECHUSI ffloger;c .Y a]I:HeIfI/IC Memnneneena- Bubmnorexa LIOK
P N YL P https://m.edsoo.ru/ff0c511e
Knaneiipona

27 | 3akon JlaneToHa. ['a30BbIE 3aKOHBI

28 JlaGoparopnas pabota «VccnenoBaHue 3aBUCUMOCTH MEXTY
napaMeTpaMu COCTOSIHHS Pa3pekeHHOTO Tra3ay

29 W3onporieccsl B HacaTbHOM raze U UX rpaduaeckoe Bubmmorexa [IOK
NIpEACTaBIEHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs DHEPTUs TEPMOAMHAMUYCCKON CUCTEMBI U

yIp .. p P Bbutnuoreka IIOK
30 | cmocoOsl e€ n3aMeHeHus. KonmaecTBo TEIUIOTH 1 paboTa.

BHyTpCHHSIH OHEPIrust OJHOATOMHOI'O UACAJILHOI'O ra3a

https://m.edsoo.ru/ff0c5952
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Bbubanoreka [JOK

31 | Bumer Tenonepepasu ! https://m.edso0.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTh BelllecTBa. Kon4uecTBo TEMIOTH IpU Bbubanoreka [JOK
32 o 1 .
Terutonepenade. AnnabaTHBIHN mporecce https://m.edsoo.ru/ff0c5¢36
IlepBblif 3aK0H TEPMOAMHAMUKH U €T0 IPUMEHEHUE K Bbubnmorexa IIOK
33 1 .
H30IpoueccaM https://m.edsoo.ru/ffoc5efc
34 HeobpatumocTs mporieccoB B mpupo;ie. Bropoii 3akon 1 Bbubmmorexa [IOK
TEPMOAUHAMUKHA https://m.edsoo.ru/ff0c6230
N . bubnumorexa [JOK
35 | Mpunnun aevicteust u KI1J] TerioBoit ManivHeI 1 https://m.edso0.ru/ff0c600a
36  Ilmkn Kapho u ero KII1J] 1
37 | Dxonoruyeckue npoodJIeMbl TEILIOIHEPTETHKU 1
O6o0maromuii ypok «MonekyisipHas ¢pusnka. OCHOBBI bubnuoreka [IOK
38 1 i
TEPMOJUHAMUKU» https://m.edsoo.ru/ff0c6938
39 KonrponbHas padora o teme «MonekymnsapHas Gpu3nka. 1 bubnuoreka [IOK
OCHOBBI TEPMOJUHAMUKHU https://m.edsoo.ru/ff0c6a50
40 | IMapooOpazoBanue u KOHAeHcanus. VcrapeHne U KUIICHHE 1 bu6miorexa LIOK
' https://m.edso0.ru/ff0c63b6
M AGcooTHas 1 OTHOCHUTEIbHAS BIAKHOCTH BO3yXa. 1 bubnuoreka [IOK
Hacpiennsiii nap https://m.edsoo.ru/ff0c64d8
Tsépnoe Teno. Kpucramummueckue u aMmopHbIE Tema.
42 AHI/II:;I([)TPOHI/IH CBEI?ICTB KPHUCTAaJJIOB )KI/II;L(II:I/Ie KPHUCTAJLIBI 1 Bubmnorexa LIOK
’ ' https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaIbl
43 [InaBneHue u KpucTauU3anys. Y JejibHas TEIUIOTA ILJIaBICHMUS. 1 bubmmorexa IIOK
Cybnmumanus https://m.edsoo.ru/ff0c6708
butnuoreka IJOK
44 | YpaBHEHHE TEIUIOBOTO OaylaHCa 1 https://m.eds0o.ru/ff0c6820
45 OnexTpuzanus Ten. JNeKTpudecKkuil 3apsa. J[Ba Buaa 1 bubmmorexa IIOK
JJIEKTPUYECKHX 3apsI0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBoHUKH, AUIIEKTPUKU U NOTYIPOBOJHUKH. 3aKOH 1 bubmmorexa IIOK
COXPaHEHMs DJIEKTPUYECKOT0 3apsaa https://m.edsoo.ru/ffOc6bcc
47 B3aumoneiicTeue 3apsinoB. 3akoH Kymona. ToueuHblii 1 Bubmmorexa [IOK
BJIEKTPUYECKUM 3apsij https://m.edsoo.ru/ffOc6ces
Ha €HHOCTB dJIe eckoro moJs. IT
48 cynepnowmun expiccrm nonci. N ) BuGmorexa LIOK
yreprosun P ' https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTH
49 Pabota cui snexrpocraTrudeckoro noss. [lorenunan. Pasnocts 1 Bbubmmorexa IIOK

IIOTCHIIMAJI0B

https://m.edsoo.ru/ff0c6f00
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50 [TpOoBOAHUKY M TUAJIEKTPUKH B DJIEKTPOCTATHYECKOM MOJIE. Bu6morexa [IOK
JuanexTpuyeckasi npOHULAEMOCTh https://m.edsoo.ru/ff0c7018
.. bubnunorexa [JOK
1 JIEK MKocTh. KoHneHcar
5 SreTpogmKoc onaericaTop https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTD TUIOCKOTO KOHIEHCATOpa. DHEPrHst Bbubmmorexa [IOK
3apsHKEHHOTO KOH/IeHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopatopHas pabota "M3MepeHne 31eKTpOEMKOCTH 1
KoHJeHcaTopa"
[IpuHumn neicTBUS U IPUMEHEHUE KOHAECHCATOPOB,
54 | xomMpOBaNBEHOTO aNmapara, CTpYHHOTO IpUHTEpPA.
DJekTpocTaTH4ecKas 3aluTa. 3a3eMIICHUE IIEKTPOIIPUOOpOB
DIEKTPUIECKUH TOK, YCIIOBHS €r0 CYIIECTBOBAHUS.
55 | IlocrosHuEIH Tok. Cria Toka. Hanpsbkerne. ConpoTHBICHHE.
3akoH OmMa Juid y4acTKa Lenu
[MocnenmoBarenbHOE, MapaIUIeTbHOE, CMEIIAHHOE COCTMHCHIE
56 | mpoBogauKkoB. JlabopaTopHas padora «l/3ydeHne CMEIIaHHOTO 0.5 bu6miorexa LIOK
p ) ' https://m.edsoo.ru/ffoc74f0
COCITMHEHUS PE3UCTOPOBY
57 PaboTa 1 MOIIIHOCTB AJICKTPUYECKOTO TOKa. 3aKoH JIKoyIis- Bubnuorexa IIOK
Jlenma https://m.edsoo.ru/ff0c7838
3axoH OMa A7 TOJTHOM (3aMKHYTOMH) 3JIEKTPHUECKON IIeTIH.
A ( yToi) P ! Bubnmoreka IIOK
58 | Kopotkoe 3ambikanue. JJabopaTopnas padota «/3mepeHue 0.5 .
https://m.edsoo.ru/ff0c7ae0
O/1C ucTouHNKa TOKa U €r0 BHYTPEHHETO COIIPOTUBIICHUS»
PeseprHslil ypok. KonTponsHas pabora o reme Bubmmoreka [IOK
59 n " 4 .
Dnekrpoaunamuka / Becepoccuiickas mpoBepouHas padoTa https://m.edsoo.ru/ff0c8c56
60 O6o0maromuii ypok «ieKkTpoanHaMuKa» / Beepoccuiickast Bbubmmorexa IIOK
poBepoYHas paboTa https://m.edsoo.ru/ff0c88be
DIEKTPOHHAS TIPOBOAUMOCTE TBEPABIX METAJIIOB.
61 | 3aBHCHMOCTH COTIPOTHBIICHUS METAJUIOB OT TEMIICPATYPHI.
CBepXIIpOBOIUMOCTh
62 DnexTpudeckuii ToK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX
IIy4KOB
TTomynposo, HUKH, UX coOCTBEHHAS U IIPUMECHAS
63 | o 013/0 pPIMOilTB CaoiicTBa p—Nn-me exolg)la Bubmorexa IJOK
POBOI ’ p ’ https://m.edsoo.ru/ff0c84ae
[TomympoBOTHUKOBEIE TPHOOPHI
64 DJIEeKTPUYECKUH TOK B pacTBOPax M paciuiaBax 3JeKTPOJIUTOB. Bubnmoreka LIOK
DNEKTPOIUTHIECKAS JUCCOITUAITHS. DIIEKTPOIIU3 https://m.edsoo.ru/ff0c82ba
65 OnexTpudeckuil Tk B razax. CaMoCTOATENbHBIA U Bbubmmorexa IIOK

HEcaMoCTOsITeNbHbIN pa3psa. Monnus. [lnazma

https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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https://m.edsoo.ru/ff0c8c56
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https://m.edsoo.ru/ff0c82ba
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DjekTprudecKkue NpuOOpsl U YCTPOHCTBA M X NMPAKTHUECKOE Bbubnmorexa IIOK
66 1 i
npumeHenue. [IpaBuia TeXHUKH 0€3011aCHOCTH https://m.edsoo.ru/ff0c86fc
KontponpHas pabora mo Teme «NEKTpOCTaTHKa. Bubnmoreka [IOK
67 N . 1 .
ITocTOsIHHBIN 31eKTpUYeCKUN TOK. TOKU B pa3IM4HbIX CpENax» https://m.edsoo.ru/ff0c8a8a
N N bubnunoreka [JOK
68 | PesepsHblil ypok. O6o6uIaromuii ypok mmo temam 10 kiacca 1 https://m.eds00.ru/ffOc8f6e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbIE

Ne K n Hara uudposbie

n/m | Tema ypoka Bcero 061{Tp0.111,m,1e %aKaneclme u3ydyeHusi = oOpa3oBaTe/bHbIE

padoThI padoThI pecypesI

1 ITocTosTHHBIE MarHUTHI H UX B3aUMOACHCTBHE. MarauTHOE I0JIE. 1 bubaunoreka [JOK
Bekrop MarHuTHOM MHAYKIMH. JIMHUY MarHUTHON MHIYKLIUU https://m.edso0.ru/ff0c9778

5 MarsuTHOe noJie MPoBOAHUKA ¢ TokOM. OmbIT Opcreaa. 1 bubnamnorexa [JOK
B3aumonelicTBrEe NPOBOJIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlabopatopHas padboTa «3y4eHrne MArHUTHOTO TIOJISI KATYIIKH C Bubmmorexa [IOK

3 1 1 .

TOKOM» https://m.edsoo.ru/ff0c98fe
eHCTBHE MarHUTHOTO TOJIS Ha IPOBOJHUK ¢ TOKOM. Crita

4 iMHC a. JJaboparopHas padora «II)/ICCJIZZ:Z[OBaHHe IEWCTBUS 1 1 Bubmorexa [IOK

pa. paTopHas b https://m.edsoo.ru/ff0c9ac0
ITOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM»

5 JleiicTBHE MarHUTHOTO TIOJIS HA IBIOKYIIYIOCS 3apsDKEHHYIO 1 bubnuoreka [TOK
gactury. Cuna Jloperma. Pabora cunsl Jloperna https://m.edsoo.ru/ff0c9df4
OnexTpoMarHuTHas HHAYKIHS. [IoTOk BeKTOpa MarHUTHOM

6 uHAyKId. 3JIC nHAYKIUH. 3aKOH 3JEKTPOMAarHUTHON MHIYKIIUU 1
®Dapanes

7 JlabopatopHas paboTa «lcciaenoBanue sBICHUS 1 1 Bubmmorexa IIOK
3JIEKTPOMArHUTHOW UHTYKIIH https://m.edsoo.ru/ff0cal50
HNupyxTuBHOCTE. SBNeHne camonHaykiuu. I1C caMOUHYKITUH.

8 SHS ym;[ MAarHUTHOTO MOJIs KaT H_Hillxly CHTOKOMILBHGK OM};?“]HETHoe 1 Eubmzorexa LIOK

p y ’ i https://m.edsoo.ru/ff0ca600
noJje
TexHIMUYECKUE YCTPONUCTBA U MX MPUMEHEHHE: TOCTOSHHBIC

9 MarHHUTHI, 3JICKTPOMATrHUATHI, JICKTPOIBUTATEIb, YCKOPUTEITH 1
3JIEMEHTAPHBIX YACTHII, HHIYKIIMOHHAS [ICYb

10 O6o6maronmii ypok «MarauTHoe nose. DIeKTpoOMarHuTHast 1 Bubnuorexa IIOK
WHIYKIHS» https://m.edsoo.ru/ffOcab82

11 KonTtponsHas pabora o reme «MarHutHoe moJe. 1 1 Bubnuorexa IIOK
DNeKTpOMarHUuTHasE UHAYKLIMS https://m.edsoo.ru/ffOcad58
CBoOoiHBIE MeXaHWUECKHEe KojieOaHus. ['apMoHndecKue

12 | xoncOanust. YpaBHECHHE TAPMOHHUYECKUX KOJICOAHUI 1 Eubmzorexa LIOK

7P p ’ https://m.edsoo.ru/ff0cafo6
IIpeBpaienue suepruu
13 Jlaboparopnas pabota «/ccnenoBanre 3aBUCIMOCTH TIEpHOIa 1 1

MaJIbIX KOJieOaHui T'py3a Ha HUTH OT JUIMHBI HUTU U MacCChI Tpy3a»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

Konebarenbhbiit kKoHTYp. CBOOOIHBIC 3JICKTPOMATHUTHBIC

Bbubnnorexa [JOK

14 | xoneOaHUs B UACATHHOM KOJIeOATEIHBHOM KOHTYPE. AHAIOTHS
A yp https://m.edsoo.ru/ff0cb820
MEXKy MEXaHHUYSCKUMH U 3JICKTPOMATHUTHBIMU KOJICOaHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTHH B UACATHEHOM bubnmnorexa [JOK
KOJICOATEILHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4
[IpencraBnerne o 3aTyxarmux KonebaHusIX. BEIHYKIeHHBIC
16 MSX?HI/I‘I@CKI/IC Kone6z}):m1 H;CSOHaHC Brem xcnemzmeﬂ Bubmorexa [IOK
) ’ y https://m.edsoo.ru/ffocbb86
3JIEKTPOMAarHUTHBIE KOJIeOaHHS
Ilepemennsrit Tok. CHHYCOMIAIBHEIH ITEpEMEHHBII TOK.
17 MopLuHocn, e 6M6HH01}"]0 Toil(a AMHHI/ITpL[HOC H IEHWCTBYIOIIEE Bubmiorexa [IOK
p ) y y https://m.edsoo.ru/ffocbd34
3HAYCHHE CHJIBI TOKA M HATIPSKCHUS
18 Tpaucdopmarop. [IpousBoacTBo, nepenava U moTpedICHNUE
3JIEKTPUYECKON IHEPTUU
19 YCTpoiCTBO M MPAKTUYECKOE TPUMEHEHUE IIIEKTPUUECKOTO Bubmmorexa IIOK
3BOHKA, F€HEpaTopa MEPEMEHHOI0 TOKa, JMHUH 3JIeKTporepenad https://m.edsoo.ru/ff0cc324
DKOJIOTHYECKHE PUCKH TIPH TIPOU3BOICTBE SJICKTPOIHEPTHU.
20 | KympTypa UCTIONB30BaHUS AIEKTPOIHEPTUU B IIOBCETHEBHON
JKHU3HU
MexaHnuYeCKHE BOJNHEL, YCIOBUS pactipocTpaneHus. [lepuos.
21 | CkopocTb pacmpocT aHgHI/Iﬂ " I[J'E)I/IHa l:];OJ'IHI:;I ITome C‘HI-)ILIC u bubmiorexa LOK
p pactpocip ’ p https://m.edsoo.ru/ffOcca54
TIPOIOJBHBIC BOHBI
22 3Byk. CkopocTh 3ByKa. I'poMKOCTb 3ByKa. BricoTa ToHa. TemOp Bubnuorexa IIOK
3BYyKa https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMAarHUTHBIE BOJHBI, UX CBOKCTBA U cKopocTh. [lkana bubaroreka [TOK
3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe
o4 IIpuHnuns! paguocBs3u U TeneBuacHYs. Pa3BuTre cpeicTB CBA3U.
Paaunonoxanus
bubaroreka [TOK
25 | KonrponbHas padota «KoaeOaHus 1 BOTHBI
P p https://m.edsoo.ru/ffocc6f8
[IpsimonuHeitHOe pacTIpocTpaHeHHE CBETa B OJJHOPOIHON Cpeie. Bubnuorexa IIOK
26 . .
ToueuHblil HICTOUYHUK cBeTa. JIyd cBera https://m.edsoo.ru/ff0cd350
27 OtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue bubnuotexa LIOK
M300paXeHH B IIJIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
o8 IIpenomnenue ceeta. [lonHoe BHYTpeHHEE OTPAKEHHE. Bubmorexa [IOK
[IpenenbHblil yroa NOJHOIO BHYTPEHHETO OTPasKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlabopaTopHast paboTa «V3MepeHne rmokasaTess MpenoMIIeHUs Bubmmorexa IIOK

CTCKJIa»

https://m.edsoo.ru/ff0cd67a
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30 JIunsel. [loctpoeHue n3o0OpaxeHuil B uH3e. PopMmyna TOHKOM Bubmmorexa IIOK
JIMH3bl. Y BEJIUYEHUE JINH3bI https://m.edsoo.ru/ff0cddle
31 JlabopatopHas pabota «/ccinenqoBanue cBOCTB H300paKeHUH B
JIIH3AX
30 Hucriepcus ceera. CiioxxHBIN cocTaB Oenmoro cBera. LlBer.
JlabopatopHas paboTa «HalOmoneHne TUCIepCHu CBETay
33 HuTepdepennust ceta. Judpakius ceeta. Judpakimonnas Bubmmorexa IIOK
peléTka https://m.edsoo.ru/ff0ced22
34 | IlonepeyHocTs CBETOBBIX BOJIH. [lomsgpu3arms ceera Bubmorexa [IOK
P ) p https://m.edsoo.ru/ff0cf02e
35 Onrtryeckre TpUOOPHI U YCTPOICTBA U YCIOBHS UX O€30MaCHOTO
TIPUMEHEHHS
36 I'panuLBl IPUMEHUMOCTH KJIacCHYeCKON MexXaHUKH. IlocTynaTel bubnunorexa [JOK
CIEUAIbHON TEOPUH OTHOCUTENBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U Bubmmorexa [IOK
COKpalleHue JJINHbI https://m.edsoo.ru/ffOcfa42
38 OHeprus U UMIYJIbC PEIITUBUCTCKON yacTULbl. CBs3b MACCHI C Bbubnmnorexa [JOK
SHEPrued U UMITyJIbCOM. DHEPTHS TIOKOS https://m.edsoo.ru/ffOcfc68
39 Konrponbhas padora «Onrtika. OCHOBHI CIEIHAIbHON TEOPHU bubnunorexa [JOK
OTHOCHUTEJILHOCTI https://m.edsoo.ru/ffocf6f0
bubnnorexa [IOK
40 | ®oronsl. ®opmyna [Inanka. DHEPTHS U UMITYIIEC (POTOHA https://m.edsoo.ru/ffocfel6
M OtkpeiTre U uccneaoBanme Gorodddexra. OmbTer A. T bubnmnorexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonsl poTordderra. YpaBHeHHe DHHIITEIHA 1T Bubnuorexa IIOK
tdoroaddexra. «KpacHas rparuma» porodrddhexra https://m.edsoo.ru/ff0d015e
43 Hasnenne cera. OnpiTe I1. H. JIebeneBa. Xumudueckoe TeicTBHE bubnnorexa [IOK
CBeTa https://m.edsoo.ru/ff0d04a6
44 TexHuyeckue ycTponcTBa U IPAKTUYECKOE IPUMEHEHUE:
(dhotoanemMeHT, HOTOAATUHK, COTHEUHAsI OaTapes, CBETOIUOT
45 | Pemenue 3a1a4 1o TeMe « 3JIEMEHTBI KBAHTOBOM OTIITHKH bubnnorexa LIOK
A https://m.edsoo.ru/ff0d0302
46 Monens atoma Tomcona. Onbitel Pesepdopaa 1o paccessHuio o- bubamoreka [JOK
yactull. [InanerapHas Mmojenb aroma https://m.edsoo.ru/ff0d091a
bubnnorexa [IOK
47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
48 Wznyuenne u noriomeHre GOTOHOB ITPHU IIEPEX0/IE aToMa ¢ Bubmmorexa IIOK

OJIHOTO YPOBHS 3HEPruM Ha Apyroil. Buasl cnekrpos

https://m.edsoo.ru/ff0dOafa
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49

50

51

BounHoBBIe cBoiicTBa yacThl. BosHb! ne bpoitns. Kopnyckymspao-
BOJIHOBOH Jyann3M. CHOHTaHHOE U BBIHY)KIEHHOE U3JTyueHHE
OTkpeiTre paguoakTuBHOCTH. OTBITH Pesepdopaa mo
OIIPEICNICHUIO COCTaBa PaJHOaKTHBHOTO U3ITyYEeHHs

CgoiictBa anbda-, 6eTa-, raMMa-u3ITydeHus. Bimsaue
PaIMOAKTHBHOCTH Ha JKUBBIE OPraHH3MBI

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

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

52

OTkpbITHE IPOTOHA U HeliTpoHa. M3oTonbl. Anbda-pacman.
DJeKTpOHHBIN M IO3UTPOHHEIH OeTa-pacnaj. ['amMma-usznydenue

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

53

54

55

56

OHeprust CBA3M HYKJIOHOB B a1pe. SnepHble peakuuu. SAnepHsiit
peaxrop. [TpoGnembl, MepCreKTHBEL, SKOJIOTHYECKHE aCEKThI
SIEPHOU SHEPTETUKU

OnemeHTapHble YacTULbl. OTKpPBITHE MO3UTPOHA. MeToIbl
HAOJIFOICHUS M PETHCTPALIMY dJIEMEHTapHBIX YacTull. Kpyribrit
cron «@yHaaMeHTalbHbIe B3aUMOIeUCTBUS. ENUHCTBO
(u3nyecKoil KapTUHBI MUpay

Oransl pa3BuTHs acTpoHoMuH. [IpuknagHoe u
MHPOBO33pPEHYECKOE 3HAYCHHE acCTpPOHOMUU. Byt 38E31HOTO Heba.
COSBe3}II/I§I, }IpKI/Ie 3Bé3,HI)I, IIAHCTHI, UX BUAUMOC IBUXKCHUC.
Coaneunas cucreMa

Connue. ConneyHast akTUBHOCTb. McTounuk sueprun CoiHua u
3BE3]

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

bubamoreka [TOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHEIC XapaKTEePUCTHKH. 3BE3.IBI TIABHOU
MOCTIeIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHEBIE MTPECTABICHUS O MIPOUCXOKICHUH U 3BOIOIAN
CoJiHLIa U 3BE3]

58

Maieunsiii [Tyt — nawa [anaktuka. [Tonoxenue u JBuxeHue
Connua B [N'anaktuke. ["anaktuku. YEpHbIE ABIPHI B iApax
rajakTHK

59

Bcenennas. Pas0eranue ramaktuk. Teopust bonbiioro B3peiBa.
PenukroBoe m3nydenue. MerarajakTuka

60
61

Hepeuientsie mpo0eMbl aCTPOHOMHUH
KonTtponbHas pabora «31eMeHTHl aCTPOHOMUH U aCTPOGUIUKI

62

O6o6maromuii ypok. Ponb ¢pu3nky 1 acTpOHOMHH B
SKOHOMHYECKOM, TEXHOJOTHYECKOM, COIMAILHON 1 STHYECKON
cdepax JIesTeNbHOCTH YeIOBEKa

63

O6o06maronuii ypok. Ponb u MecTo (GU3MKN 1 aCTPOHOMHH B
COBPEMEHHOI Hay4YHO! KapTHHE MUpa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

O6o6maronmii ypok. Pons pusnueckoit Teopun B GopMHpOBaHUU

64 N . 1
NPE/ICTAaBICHUH 0 (PU3MYECKOI KapTHHE MUpa
O6o06maromuii ypok. Mecto gu3nueckoit KapTHHBI MHEpa B 001IIeM
65 | psIy COBpEeMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUH O 1
IpUpose
66 PesepBHBIil ypok. MarHuTHOE 11071€. DIIEKTPOMAarHUTHAS 1
WHIYKINS
67 PesepBHblit ypok. OnTika. OCHOBBI CHIEIUAIbHON TEOpUH 1
OTHOCHTEJIHOCTH
68 Pezepnsiit ypok. KBanroas ¢uzuka. JieMeHTH aCTPOHOMUU U 1 bubnmorexa [JOK
acTpodu3uKu https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJBHOM ITPOT'PAMMBI

10 KJIACC

Kon nposepsiemoro
pe3yJibTaTa

10.1

IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOH 00pa30BaTeIbHOM NPOrpaMMBbl
cpeaHero oouiero oopa3oBaHus

JleMOHCTpHPOBATh Ha MpUMEpax poib U MECTO (DU3UKH B (POPMHUPOBAHUH COBPEMEHHOW HAYYIHOH KapTHHBI
MHpa, B pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B IPAKTUUECKOH AEATEIbHOCTH JIIOAEH

10.2

VYUuTHIBaTh IPaHUIIBI IPUMEHEHHS H3YUEHHBIX (PU3NUECKUX MOJIeNIel: MaTepHanbHas TOUKa, HHepIUaJIbHAs
cucrteMa OTcuéra, abCONIIOTHO TBEPAOE TENO, MICAJBHBIH Ia3; MOAEIHM CTPOEHUs Ta3oB, JKHUAKOCTEH M
TBEPIBIX TEJ, TOYCUHBIH SICKTPUIECKUH 3aps — IPH perieHUH (HU3NIESCKUX 3a1a4

10.3

Pacno3naBath ¢usnueckue sBieHHs (IpOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIDHO-KMHETHYECKOM TEOPUM CTPOEHUS BEIECTBA U JJIEKTPOJUHAMUKHU: DPABHOMEPHOE U
PaBHOYCKOpEHHOE MpPSIMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE IaJieHUuE Tell, ABH)KEHHE II0 OKPYXXHOCTH,
uHeplus, B3auMoJeiictBue ten; auddys3us, OpOyHOBCKOE IBHKEHUE, CTPOCHHE XKUAKOCTEH M TBEPIBIX
TeN, W3MEHEHHEe 0o0BEMa Ten INpH HarpeBaHuM (OXJIaXICHWH), TEIUIOBOE DPAaBHOBECHE, HCIAPCHHE,
KOHJIEHCALlKs, IIJIaBJICHUE, KPUCTAUIM3a1UsA, KAIICHUE, BJIa)XHOCTh BO3yXa, IOBBILICHUE JABICHUA Ia3a
IIPU €r0 HArPEBaHMU B 3aKPBITOM COCYZE, CBA3b MEXAY IIapaMeTPaMHU COCTOSHUSA Ia3a B U30IPOLECCAX;
JNEKTPU3aLHs TeN, B3aUMOJEHCTBHE 3aps 0B

10.4

OnwuchpiBaTh MEXaHWYECKOE JIBH)KEHHME, HCIIONb3ys (HU3MYECKHe BEJIMYHMHBI KOOpAWMHATA, IYTh,
IepeMeIIeHne, CKOpPOCTh, YCKOpPEHHE, Macca Tela, CHJa, HMITYJIbC Tela, KHHETHYEeCKas JSHEPTHs,
MOTCHIMATbHAS JHEPTHs, MEXaHH4YecKas paboTa, MEXaHHYECKas MOIIHOCTb; NPH OIMCAHUH INPABHUIEHO
TPAaKTOBaTh (PM3WUECKUI CMBICH HCIIOJIB3YEMBIX BEIMYMH, MX OOO3HAYCHMS W CIWHHIBI, HAXOAUTH
(hopMyIIBI, CBA3BIBAIOIINE TAHHYIO (PH3WYECKYIO BEIMUUHY C APYTUMH BEITUUYNHAMHI

10.5

10.6

10.7

10.8

10.9

10.10

OnunceIBaTh N3YUCHHBIC TCIJIOBBIC CBOMCTBA TEJI M TCIIOBEIC SIBJICHUSL, UCITIOJIB3Ys q)I/ISI/I‘IeCKI/Ie BCJIIMYHHBI:
AABJICHUC Tra3a, TEMIIEpaTypa, CPCAHASA KHUHCTHYCCKAd ODHCPIrUsaA XaOTHUYCCKOI'0 JABHMIKCHHUA MOJICKYII,
CPpCAHCKBAApAaTUIHASA CKOPOCTH MOJICKYJI, KOJHUYCCTBO TCIUIOTBHI, BHYTPCHHASA ODHCPIHUA, pa60Ta rasa,
KOB(I)(l)I/ILII/IeHT IIOJIE3HOTO HeﬁCTBHﬂ TCIUIOBOTO ABUTATCIIA; TIPU OINMCAHUU TIPABUIBHO TPAKTOBATH
(bPIBH‘{eCKI/II;’I CMBICJI HCIIOJIb3YCMbIX BCJIHWYHUH, HUX 0003HAYEHUs U CAWHUIBI, HAXOIHUTb q)OpMyJ'IBI,
CBA3BIBAOIINE JAHHYIO (I)I/ISI/I‘IGCKYIO BCJIMUMHY C IPYI'UMH BCINYHMHaAM

OmmceIBaTh HM3YyYEHHBIE 3JIEKTPUYECKHE CBOMCTBA BEINECTBA M 3JIEKTPUYECKHE SBICHHS (IIPOLECCHI),
UCTIONB3Ysl (PU3MYECKUE BEJIMYMHBI: IEKTPUUECKUN 3apsil, JIEKTPUUECKOe I0JIe, HANPSHKEHHOCTH IO,
MOTEHIMAJ, Pa3HOCTh IIOTEHUMAJIOB; ITIPH ONWCAHUHM NPABHIBHO TPAKTOBaTh (U3MUECKUH CMBICI
UCTIONIB3YEMBIX BEJIMYHMH, WX OOO3HAUCHMS W EOWHUIIBI, yKa3bIBaTh (POPMYIBI, CBS3BIBAIOLINE NaHHYIO
(U3MYECKYIO BEUYHHY C APYTMMH BEIUYNHAMHI

AHAIM3UPOBATh (HU3MUYECKUE TPOLECCHl U SBJICHHS, UCTIONb3Ys (HU3MUECKUE 3aKOHBI U MPUHIUIIBL: 3aKOH
BcemupHoro Tsarotenwus, |, 1l u |1l 3akonsr HeroTOHA, 3aK0H COXpaHEHUs MEXaHHUYECKOW YHEPTUH, 3aKOH
COXpaHEHHs UMITyJbCa, MPUHIMI CYMEPIO3UIUH CHII, MPUHIUI PABHOMPABUS HHEPIHAIBLHBIX CHCTEM
0TCUETa; MOJIEKYJSIPHO-KHHETHIECKYIO TEOPHUIO CTPOCHHS BEIECTBA, I'a30BbIC 3aKOHBI, CBS3b CpEJIHEH
KAHETHYECKON JHEPrHM TEIUIOBOTO JBM)KEHHS MOJIEKY C aOCOJIOTHON TeMieparypoi, MEepBbIii 3aKOH
TEPMOJAMHAMMKH, 3aKOH COXPaHCHHS JJICKTPHUYCCKOrO 3apsijia, 3akoH KylioHa; mpu 3TOM pas3inyaTh
CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHs (IpaHUIlBI, 00JIACTH)
MIPUMEHHUMOCTH

OOBSACHITH OCHOBHEIC MIPUHIUIIBI HCﬁCTBHH MallliH, HpI/I60p0B N TEXHUYCCKHX yc’I‘pOﬁCTB; pas3jin4yaTb
YCIIOBHA UX 0€301acHOr0 MCITOJIL30BaHKS B IMOBCETHECBHOM KU3HHU

BEINOMHATE AKCIIEPUMEHTHI MO HCCIEIOBAHHMI0 (DU3NUECKHUX SIBICHUH M HPOLECCOB C HCIOJIB30BAHHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUIt; MpH 3TOM (OPMYJIHpOBaTh NpobieMy (3a7ady) U TUIOTE3y y4eOHOro
9KCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEJIOKEHHOTO OO0OpYHOBaHUS, NPOBOAUTH OIBIT H
(OpMyITHPOBATH BBIBOJIBI

OCYIIIGCTBJ'IHTL IpsAMbIC 1 KOCBCHHBIC U3MEPCHUS (I)I/I3I/ILICCKI/IX BCJIMYMH; I[IPHU OTOM BI)I6I/IpaTB OIITHMAJIbHEIN
crocoo N3MEPCHUA U UCIIOJB30BATH U3BECTHBIC METOAbl OLICHKHU HOI‘peIHHOCTeﬁ I/IBMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXTY GU3MYECKAMHU BETUIMHAMH C HCIIOJIb30BAHUEM MPSMbIX H3MEPEHUH; TPH
9TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATh PE3YyJbTATHl TMONYYCHHON 3aBUCUMOCTH (PUINIECKUX
BEJIMYHUH B BUE TAOIHII ¥ rpa)UKOB, JEJIaTh BEIBOJIBI IO PE3yJIbTATaAM UCCIICTOBAHHS

10.12

CoOmoniath mpaBmwiia 0€30MacHOro0 TpyAa TpH TMPOBEICHWH HCCICNOBAaHMH B paMKax ydeOHOTo
OKCIIEPUMEHTa, Yy4eOHO-HCCIIEJ0BATEIbCKOW M NPOEKTHOW  NIESITENbHOCTH C  HCHOJIBb30BaHUEM
HM3MEPUTENBHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYIOBAHUS




10.13

10.14

10.15

10.16

Pemwatp pacu€rHble 3a7a4M C SBHO 33JaHHOM (DPM3MUYECKOI MOJEIBIO, UCIONB3YsS (U3MYECKUE 3aKOHBI U
NIPUHLIMIIBI, HA OCHOBE aHalM3a YCJIOBUS 3aJadydl BHIOMpaTh (QU3MYECKYIO MOJIEIb, BBIICISATh (hU3UUECKHE
BEJMYUHBI U (POpMYIbl, HEOOXOIUMBIE JUIS €€ PEeIleHHs, MPOBOANUTH PAcu€Thl U OLIEHHBATH PEATbHOCTh
MOJTYYEHHOT0 3HaYeHUs (pU3NIecKON BETHIHHBI

Pemate kadecTBeHHbIE 3aJa4yd: BBICTPAUBATh JIOTHUECKU HENPOTUBOPEUUBYIO LIEMIOUYKY PACCYXKICHHH ¢
OIOpOH Ha M3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3NYECKHE SIBICHHS

Hcnonp30BaTh IpH peIIeHUN yIeOHBIX 3a/1ad COBPEMEHHBbIE MH()OPMAIMOHHBIE TEXHOJIOTHH AJIS TTOWCKa,
CTPYKTYpPHPOBAaHUS, WHTEPIPETAlNN W TIPEACTABICHHUA y4YeOHOM M HAyIHO-TIONMYJSIPHOH HMH(OpMAaImny,
MOTYYEHHON U3 pa3MUIHbIX HCTOYHHUKOB; KPUTHIECKN aHAIM3NPOBATh MOTydaeMyro HH(popManuio
[TpuBoauTH MpUMEpPHI BKIIaga POCCUICKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHECHNE
MIPOLIECCOB OKPYKAIOLIET0 MHPA, B PA3BUTHE TEXHUKH U TEXHOIOTUI

10.17

Hcnonp3oBaTh TeopeTHYECKUE 3HAHUS 110 (pU3MKE B TOBCEIHEBHOM )KU3HU ISl 00ecIIiedeHus! 0€3011acCHOCTH
Ipu OOpaleHNnH ¢ MPUOOPAMH U TEXHHYECKUMH YCTPOMCTBAMU, JUISl COXPAHEHHS 3[J0POBbS U COOIIIOACHHS
HOPM KOJIOTHYECKOTO MOBEICHHS B OKPY’KaIOLIEeH cpenie

10.18

PaGortarpe B rpynmne c BBIIOJHEHHWEM Pa3IMYHBIX COLMAJBHBIX POJIEH, IUIAHHUPOBATh padoTy TPYIIIH,
paIMoOHaIbHO paclpeneaTh 00S3aHHOCTH U IUTAHUPOBATH AEATEIHHOCTh B HECTAHJAPTHBIX CUTYaILUX,
aJICKBAaTHO OLICHMBAThH BKJIAJl KQXK/JOT0 U3 YYaCTHHKOB I'PYMIIBI B PELICHUE pacCMaTpUBAeMOM MPoOIeMbl

11 KJIACC

Kon nposepsiemoro
pe3yJibTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJabTATHI 0CBOCHUSI OCHOBHOI 00pa30BaTeIbHOM NPOrpaMMBbl
cpeiHero oouiero o0pa3oBaHust

11.1

JleMOHCTpHpOBaTh Ha MpUMeEpax pojib U MecTo (HU3MKH B (POPMUPOBAHUH COBPEMEHHOW HAYYHON KapTHHBI
MHUpa, B Pa3BUTUM COBPEMEHHONM TEXHHKM M TEXHOJIOTHH, B NPAKTHYECKOW HAEATENBHOCTH JIOIEH,
LENIOCTHOCTh 1 €IMHCTBO (PU3NIECKON KapTHHBI MUpPa

11.2

11.3

VYUuTHIBaTh TPaHUIBI IPUMEHEHUS! N3YYCHHBIX (PU3NYECKUX MOJIEIIeH: TOUCUHBIH 3JIEKTPUYECKUil 3apsa,
siIepHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIe)Ib AaTOMHOTO sIJipa IPU peleHnH GU3NUECKHX 3aa4

PacniosnaBath (usnveckue sBACHUS (IPOIECCH) U OOBSICHATh X Ha OCHOBE 3aKOHOB JJICKTPOJHHAMUKHU U
KBAHTOBOM (I)I/I3I/IKI/I: OJICKTpHUYCCKasd MPOBOAUMOCTH, TEILUIOBOE, CBECTOBOC, XHUMHYCCKOE, MArHUTHOC
HeﬁCTBHﬂ TOKa, B3aHMOHeﬁCTBHe MAarduToB, DJICKTPOMAarouTHasA WHAYKIUA, HeﬁCTBHe MAarHuTHOTO IIOJISI Ha
MMPOBOAHUK C TOKOM H HBH)I(yHlPIfICS[ 3apiaa, SJICKTPOMArHUTHBIC KOJ'Ie6aHI/I$I 1 BOJIHBI, HpﬂMOHHHeﬁHoe
pacmnpocTpaHeHHE CBETa, OTPAKEHHUE, MpeoMIIeHHe, HHTephEPEHIHs, TUPPAKIUI U OIIpU3aIs CBETa,
aucrepenst cBeta, (GorosnekTpudeckuil 3pdext (hoTosdderr), cBeroBoe HaBicHHE, BO3HHKHOBEHHE
JIMHEIYATOro CIEeKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAsI M HCKYCCTBEHHAsI Pa/INOAKTHBHOCTh

114

115

11.6

11.7

OHI/ICI)IBaTI) I/I3y‘leHHLIe CBOﬁCTBa BCIICCTBA (SHCKTpI/I‘IeCKI/Ie, MAr"HuMTHBIC, ONITHYCCKUC, 3J'IeKTpI/I‘-IeCKyIO
MIPOBOJAMMOCTh PA3JIMYHBIX CPEA) M DJICKTPOMArHWUTHBIC SBJICHUS (IPOLIECCHI), MCIONB3Ys (pr3nvecKue
BEJIMYHUHBL: JICKTPUUCCKUN 3apsijl, CHUJIAa TOKA, JJICKTPUICCKOE HAMIPSHKEHHUE, IIIEKTPHUSCKOE COMPOTURIICHHUE,
paszHocTh noreHimanos, JJC, paboTta Toka, UHAYKIHMS MarHATHOTO TOJsI, cuiia Amnepa, cuia JlopeHia,
HHIyKTUBHOCTh KaTYIIKH, SHEPTHsI AJIEKTPUUECKOr0 ¥ MArHUTHOT'O TOJICH, TIEPHOJT ¥ YacTOTa KOJeOaHuii B
KoJIebaTeIbHOM KOHTYPE, 3apsii U CHJIa TOKA B MPOIECCEe TApMOHMYECKUX JIEKTPOMATHUTHBIX KOJIEOAHUIA,
(OKyCcHOE paccTOsHHE W ONTHYECKas CHJIa JIMH3bI; MPH OMUCAHUM MPABHIBHO TPAKTOBATH (PU3HUECKUIA
CMBICIT UCTIOJIb3YEMbIX BEJIUUUH, UX 0003HAUEHHS M €ANHHIIbL; YKa3bIBATh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(U3NYECKYIO BETUYMHY C IPYTHMHU BETUYNHAMHE

OnuceIBaTh HN3YUCHHBIC KBAHTOBBIC ABJICHUSA WU IPOLCCCHI, UCIIOJIb3YA (1)I/I3I/ILI€CKI/I€ BCJIMNYUHBL: CKOPOCTDH
QJICKTPOMAruuTHBIX BOJIH, JJHMHA BOJIHBI M YaCTOTa CBETA, J3HEPruss U UMIIYJIbLC q)OTOHa, nepuoa
nojiypacnaja, SHEpTrusd CBA3W ATOMHBIX SJACP; [IPU OIMMMCAHUU IIPABUJIIBHO TPAKTOBATH (1)PI3H‘1€CKHﬁ CMBICJI
HCIIOJIb3YEMbIX BCIIMYWH, HUX 0003HAYEHHUS U CANHUILIBI; YKa3bIBaThb q)OpMyJ'ILI, CBA3BIBAOINME NAHHYIO
(1)I/I3I/I"I€CKy}O BCJIMYUHY C IPYT'MMH BCJIWMYUHAMU, BBIYUCIATH 3HAYCHUC (1)I/ISI/I‘ICCKOI71 BCJIMYHHBI

AHan3upoBaTh (PU3NUECKHE TPOLECCH M SBJICHUS, UCTIONb3Ysl (PM3MYECKUE 3aKOHBI M IPUHIUIIEL 3aKOH
OMa, 3aKOHBI OCNIEA0BATENBHOIO U NapajIeNIbHOIO COEANHEHN MPOBOJHHUKOB, 3aKkoH J[xoymns — Jlenna,
3aKOH IEKTPOMArHUTHOM UHIYKIIUHY, 3aKOH MPSIMOJIMHEHHOT0 PACIPOCTPAHEHUsI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI IPEJIOMIICHHS CBETa, ypaBHeHHE DiHIITeiHA 171 poTodddheKTa, 3aKOH COXpaHEHUS SHEPTUH,
3aKOH COXpaHEHUs UMITYJIbCa, 3aKOH COXPAHEHHsI dJIEKTPUUECKOro 3apsa, 3aKOH COXpPaHEeHUsI MaCCOBOIO
qyuciaa, NOCTylaTsl bopa, 3akoH paJMOaKTUBHOTO pacnaja; MpH 3TOM pas3liddaTh CIOBECHYIO
(hopMyITHPOBKY 3aKOHA, €0 MaTeMaTHIECKOE BRIPAKEHUE U YCIOBHUS (TPAaHUIIBI, 00JIACTH) TPUMEHUMOCTH

OrmpenensaTh HANpaBJIEHUE BEKTOpa MHAYKLIHWM MarHUTHOTO IMOJsI MPOBOJHUKA C TOKOM, CHJIBI AMIiepa U
cunbl Jlopenua




11.8

CTpOI/ITL U OIIMChIBATh I/I306pa)KCHI/I€, C031aBacMOC IJIOCKHUM 3€PKaJIOM, TOHKOM JTUH30M

11.9

11.10

BBINONHATE 3KCHEPUMEHTHI 110 HCCIICNOBAHMIO (DM3UYSCKUX SBJICHUI M MPOIECCOB C HCIIOIb30BAHHEM
MPSIMBIX ¥ KOCBEHHBIX M3MEPEHHH; IPU 3TOM (POpMyIHpOBaTh MpobieMy (3a1ady) W THIIOTE3Y YIeOHOTO
OKCIIEPUMEHTa, COOMpATh YCTAaHOBKY U3 MPEIUIONKEHHOIO O00OpyNOBaHUs, IPOBOIUTH OIBIT |
(OpMyIHPOBATh BBIBOJIBI

OcCyImecTBIATh NPSAMBIE M KOCBEHHBIE H3MEPEHNS (PU3NUECKHUX BETHMUHNH; IPH 3TOM BBIOMPATh ONTHMAJIBHBII
croco0 U3MEPEHHs! U HCIONb30BaTh N3BECTHBIE METOIBI OIICHKH MTOTPEITHOCTEH H3MEpEeHUH

11.11

HccnenoBath 3aBUCHMOCTH (DM3MYECKMX BEIMYMH C HCIIOJIB30BAHHEM IPSIMBIX HM3MEPEHMH; MpU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yIbTATHI MTOJyICHHON 3aBHCUMOCTH (DM3HUIECKUX BEIMYUH B
BHUie TabJIHI ¥ rpaduKOB, AETATh BEIBOJBI IO PE3YIbTAaTaM HCCIIEIOBAHMS

11.12

CoGxnronate mpaBwiia 0e30HacHOTO Tpyda IpPH HPOBEACHUM HCCIENOBAHMH B paMKax y4eOHOro
SKCIEPUMEHTa, Y4eOHO-HCCIIEJIOBATENbCKOH M TPOEKTHOM JAEATEIBHOCTH C  HCIIOJIb30BAaHHUEM
W3MEPHUTEIIBHBIX YCTPOHCTB M J1a00paTOPHOTO 000PYAOBAHUS

11.13

11.14

11.15

11.16

Pemwatp pacu€rHble 3ama4yM C SIBHO 33JaHHOM (DMU3MUYECKO MOJEIBI0, UCIONB3Yys (U3MYECKUE 3aKOHBI U
NIPUHLIMIIBI, HA OCHOBE aHalM3a YCJOBUS 3aJaudl BBIOMpaTh (PU3MUYECKYIO0 MOJIEIb, BBIIEIATh (PU3NUECKUE
BEJIMYUHBI U (POpMyIIbl, HEOOXOAUMBIE JUIs €€ pelleHHUs, TPOBOAUTh Pacu€Thl U OLIEHHBATh PEAIbHOCTH
MOJTYYEHHOT0 3HaYeHUs PU3NIecKON BETHIHHBI

Pemate kadecTBeHHbIE 3aJa4M: BBICTPAUBATh JIOTHUECKH HETPOTUBOPEUUBYIO LIEMIOYKY PACCYXKICHHH ¢
OIOpOH Ha M3YUESHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKHUE SIBICHHS

Hcnonp30BaTh IpH pelIeHUN Yy4eOHBIX 3a/ad COBPEMEHHBbIC HH(OPMAIIMOHHBIC TEXHOJOTHH JUIA TOUCKa,
CTPYKTYPHUPOBAHHUS, WHTEPIIPETAlNN W TIPEACTABICHHUA y4eOHOM M HAyIHO-TIONMYJSIPHOH WH(OpMAaIny,
MIOJTYYCHHON U3 Pa3iNIHBIX HCTOYHUKOB; KPUTHUECKH aHAIN3UPOBATH MOIYIaeMyI0 HH(POPMAIIHIO
OOBSICHATH TMPHUHIMIBI ACHCTBUS MAaINH, MPUOOPOB M TEXHHUYECKHX YCTPOWCTB; pa3iaWdaTh YCIOBHUS HX
0€3011acHOT0 MCTIONIH30BaHMS B TOBCEIHEBHOM XKU3HI

11.17

[TpuBoauMTH TpHMEpPHl BKJIAJAa POCCUICKUX M 3apyOeKHBIX YYEHBIX-(DM3MKOB B DPa3BUTHE HAyKH, B
00BSICHEHHE MPOLIECCOB OKPY’KAIOLIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHI

11.18

11.19

Hcnonb3oBaTh TeopeTHYECKUE 3HAHMS 110 (pU3MKe B TOBCEIHEBHOM )KU3HU JUIsl 00ecIedeHus 6€3011acHOCTH
Ipu OOpalleHuH ¢ MPUOOPaMH U TEXHUYECKUMHU YCTPOMCTBAMU, JUISl COXPAHEHHS 3I0POBbS M COOJIIOACHUS
HOPM 3KOJIOTHYECKOTO MTOBEJICHHS B OKpY’KaroIel cpesie

Paborare B Ipylme ¢ BBIIOJHEHHEM pPa3JIMYHBIX COLMAIBHBIX POJIEH, IIaHUPOBATh PabOTy TPy,
palMOHAIBHO PACTIpeNeNiTh 00A3aHHOCTH M IUIAHUPOBATH AEATEIBHOCTh B HECTAHIAPTHBIX CUTYAIHAX,
aJICKBAaTHO OLICHUBATH BKJIAJI K&XKJIOT0 U3 YYaCTHUKOB IPYIIIBI B PELICHHUE PacCMaTpUBaEeMOil IPOOIeMbl




ITPOBEPSIEMBIE 9JIEMEHTbBI COAEP KAHUSA
10 KJIACC

Kon pazgena = Kox nposepsiemoro iemenTa = IIpoBepsiemble 3J1eMEHThI CO/IePKAHMS

OU3UKA 1 METObI HAYYHOT'O [TO3HAHN A

®dusuka — Hayka o mpupone. HayuHsle MeTOJbl MO3HAHUS OKPY’KAIOIIEro
11 Mupa. Pomp 3kcrmepuMeHTa M TEOpUU B IPOLIECCE MO3HAHUS IPUPOABIL.
OkcnepuMeHT B puznke

1 MonemupoBanue (HU3MIECKUX SBICHUH U MporieccoB. HaydHbIe THITOTE3HI.
®dusnyeckre 3aKOHBI M TEOPUH. [ paHUIBI NMPUMEHUMOCTH (PU3HYECKUX
1.2 3akoHOB. [IpuHimn coorBeTcTBUsL. Posib M MecTO (HU3UKK B (POPMUPOBAHUH
COBPEMEHHOH Hay4yHOW KapTUHBI MHUpPA, B NPAKTUYECKOH JeqaTelnbHOCTU
nroaei
2 MEXAHHKA
KNHEMATUKA

Mexanuueckoe JABHXKCHUC. OTHOCHUTEIBLHOCTh MEXaHUYECKOI'O JBHXKCHUA.

2.1.1 N
Cuctema otcuéra. Tpaekropus

Ilepememienue, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAss CKOPOCTb) W
2.1.2 YCKOPEHUE MAaTEPUAIbHOM TOUKH, UX IPOCKIUU HA OCU CUCTEMBI KOOPAUHAT.
CrnosxeHue nepeMelIeHnid U CI0KEeHHE CKOPOCTEi

PaBHOMepHOE M paBHOYCKOPEHHOE IPSIMOJIMHEHHOE IBIDKCHHME. | paduxu

2.13 3aBUCHMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHs, NyTH U IEPEeMEIICHHA
MaTepHaIbHON TOUYKH OT BpEeMEHHI

21 214 CBobonmHOE maieHne. Y CKOpeHHe CBOOOHOTO MaieHUs
KpusomnuseitHoe aBmkeHne. PaBHOMepHOE IBHKEHUE MaTepHaIbHOI TOUKH
2.15 10 OKPYKHOCTH. YTJIOBasi CKOPOCTb, THHEITHas ckopocTk. [lepron n wacTora.
LenTpocTpeMuTeIbHOE YCKOPEHHE

Texunueckue yCTpOﬁCTBaI CIIMAOMETP, JABHMKCHUEC CHApPAJI0B, ILECIHLIE H
PEMEHHBIC TIEPEAAYN

2.1.6

[IpaxkTryeckue padotsl. M3mMepeHre MrHOBEHHOH ckopocTu. VccienoBanue
COOTHOLLIEHUS MEXAY IyTSIMU, IIPOIIECHHBIMU TEJIOM 3a I1OCIIEI0BATEIbHbIC
2.1.7 paBHblE IIPOMEXYTKA BpPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUHU C
HA4aJIbHOM CKOPOCTbIO, PAaBHOW Hynw. M3ydeHue ABIKEHUS ILIapUKa B
BSI3KOM JkuAKOoCTH. V3ydeHue JBHIKEHUs Tella, OPOIIEHHOTO0 TOPU30HTAIBHO

JMHAMUKA
[punuun  orHocutensHoctn Tanuies.  [lepBelit  3akoH  HbroToHa.

221 .
WHepunanbHple CHCTEMBI OTCUETA
222 Macca tena. Cuna. [IpyHIIMT CYyTIEPTIO3UIIMU CHIT
223 Bropotii 3axon HeroTOHA [1s1 MaTepualbHOM TOUKU B MHEPLIUAIBHOU CUCTEME
o orcuéta (MCO). Tperuii 3akoH HproTOHA /11 MaTepUAITLHBIX TOYEK
3akon BcemupHOro TtsroreHus. Cuma Tsokectn. IlepBas KocMuueckas
224
o cKopocTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
2.9 Cuna tpenus. Cyxoe Tpenme. Cuiia TPEHHSI CKOJBXKEHHS W CHJIA TPEHHS
2.2.6 mokos1. Koaddurment tpenus. Cuiia CONpOTUBICHUS NIPU IBIKEHUH TENa B
YKHMJIKOCTH HJTH ra3e
2.2.7 [NoctymartenpHOE U BpamaTeabHOE IBHKECHNE a0COTFOTHO TBEPIOTO Tena
208 MoOMEHT CHJIBI OTHOCHTENBHO OCH BpamieHus. Ilmedo cuitbel. YcaoBus
o paBHOBecus TBEporo tena B UCO
TexHu4yeckue yCTpPOMCTBA: MOANIMITHUKH, IBHXXEHHE HMCKYCCTBEHHBIX
2.2.9

CIITYTHUKOB

[Ipaktnueckne paboTel. M3yuenwe nBMKEHHS Opycka IO HAaKJIOHHOM
2.2.10 IUTOCKOCTH TOJ| AEHCTBHEM HECKOJIBKHX CcHil. VcciemoBaHne 3aBHCHMOCTH
CHJI YIPYTOCTH, BO3HHKAIOMINX B Je(OPMUPYEMOH NPYKHHE U PE3UHOBOM




2.3

3.1

3.2

06pa3ue, OT BCJIWYHUHBI HX I[C(i)opMaIII/II/I. HCCJ’IGHOBaHI/Ie YCJ'IOBI/Iﬁ
PaBHOBECHUL TBép,Z[OFO T¢CJIa, UMCIOLICTO OCh BpalllCHUA

###Par###3AKOHBI COXPAHEHNMS B MEXAHUKE

NMnynbe MaTepuanbHOM TOYKH, CUCTEMBI MaTE€pHANbHBIX TOoueK. MMmynbe

231 CHUITBI M I3MECHEHHUE UMITYJIbCa Tella
2.3.2 3akon coxpanenus: uMmnysbca B UCO. PeakTuBHOE JBHIKEHHUE
2.3.3 Pabota cuner
2.34 MOIITHOCTE CHIIBI
235 KuHernueckast sHeprusi MaTepHanbHONH TOYKH. TeopemMa O KUHETHYECKOM
SHEPruu
[NorenuuanbHas SHEPTHsL. [MorennuanpHas SHEPTrHs yIpyro
2.3.6 nedopmupoBanHoll mpykuHbl. [loTeHIManbHAs SHEpPrust Tejia BOJIU3M
MIOBEPXHOCTH 3eMn
IMoreHmmansHple ¥ HEMOTEGHOManbHble  cumbl.  CBsA3p  paboThI
2.3.7 HETIOTEHINAIBHBIX CHJI C UI3MEHCHNEM MEXaHMYECKOH SHEPTUH CUCTEMBI TEII.
3aKoH COXpaHeHHs] MEXaHUUECKOI SHEPTrUH
2.3.8 Yupyrue v Heynpyrue CTOIKHOBEHHUS
239 TexHuueckue yCTpONCTBA: ABUKEHUE PAKET, BONOMET, KOIEP, IPY>KUHHBII
MTUCTOJIET
[pakTryeckue paboThl. M3yueHue CBS3M CKOPOCTEH TEN MPU HEYIPYroM
2.3.10 ynape. MccnenoBanue cBs3u pabOTHI CHJIBI ¢ U3MCHEHHEM MEXaHHUYECKOM

SHEpIuu Tesa

MOJIEKVJIAPHA S ®U3UKA 1 TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUU

OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON Teopuu. bpoyHoBCckoe

3.11 nsmwkenue. Judpdysus. Xapakrep ABMKEHHS U B3aWMOACHCTBUS YaCTHIL
BEIECTBA

31.2 Mogaenu cTpoeHus ra3os, )KHz[KOCTveIZ Y TBEPJBIX TN U 0OBICHEHUE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX MOJIeNei

3.1.3 Macca monekyi. KonndectBo Beniectsa. [locrosinHas ABorajpo

314 TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Lllkana remmneparyp
Lennscus

315 Mozenb WAeanbHOro  rasa. OCHOBHOE  ypaBHEHHE MOJIEKYJSIPHO-
KHHETHYECKON TEOPHH HIEaIbHOr0 ra3a

316 AOconroTHasi TeMmIepaTypa Kak Mepa CpeJHed KHHETHYECKOH HSHEepruu
TEIJIOBOIO JIBM)KeHHMs yacTull raza. [llkana Temneparyp KenabpBruHa

3.1.7 VYpaeruenune Knamelipona — Menneneepa. 3akon JlanpToHa

318 l'azoBble 3akoHbl. M30mpomecchl B WIealbHOM Tra3e C  IOCTOSHHBIM
KOJIMYECTBOM BEI[ECTBA: H30TEpMa, H30X0pa, n3odapa

3.1.9 TexHuueckue yCTpOWCTBA: TEPMOMETP, OapoMeTp
[pakTryeckne padotel. M3MepeHne mMacchl BO3ayXa B KIACCHOM KOMHATe.

3.1.10 HccnenoBaHue  3aBUCUMOCTH  MEXJY  IapaMeTpaMH  COCTOSHHS
pa3pekeHHOTo Ta3a

OCHOBbBI TEPMOJMHAMUKHN

321 Tepmogunamuueckas cuctemMa. BHYTpeHHssI SHEPrusl TEPMOAMHAMHUYECKOM
CHCTEMBI ¥ CIOCO0BI €€ M3MEHEHHSI

392 KomuuectBo Teruotel M pabora. BHYTpeHHssI dHEprus OJHOATOMHOTO
H/ICUTLHOTO ra3a
Buapl  TeronepeAadyn: TEIUIONPOBOAHOCTb, KOHBEKLHUS, H3JIydeHHE.

3.2.3 TemnoémMKkocTs, Tella. YaenbHass TEIUIOEMKOCTh  BellecTBa. Pacyér
KOJIMYECTBA TEIUIOTHI IPH Terionepe/aye
IepBeiii  3akoH  TepMoAauHamMuKd. [IpUMeHeHMEe TIEpBOro  3aKoHa

3.24 TEepMOAMHAMUKN K HW3omponeccaM. I'paduueckas uHTEprperanusi pabOTHI

rasa




Temnoseie MallluHEI. HpI/IHI_[I/IHI)I ﬂeﬁCTBHH TCILIOBBIX MallluH.

3.25 [IpeoOpa3oBaHus SHEPTHUHU B TEIUIOBBIX MalnHax. Ko duuneHt noaesHoro
neiicteus (nanee — KI1JT) terutoBoit mammuabl. [ukn Kapro u ero KI1/]

326 Bropoii 3akoH TepMommHaMuKd. HeoOpaTHMOCTh MPOIECCOB B IIPHPOIE.
TensoBble BUraTesin. JKOJOrHYECKUE MPOOIEMBI TEIIIOIHEPTETUKU

327 TexHudeckne yCTpPOHCTBA: ABHTAaTeldbh BHYTPEHHETO CrOpaHUs, OBITOBOM
XOJIOJMIIbHUK, KOHAUIIHOHED

3.2.8 [IpakTryeckue paboTsl. VizmepeHne yienbHOH TeTI0EMKOCTH

###Par### AT PEI ATHBIE COCTOSHUA BEILIECBA. ®A30BBIE ITEPEXO/IbI

[Tapoo6pazoBanue u KoHAeHcAIW. ViciapeHre 1 KuneHne. Y AenbHast TeIioTa

331 mapooOpazoBaHus. 3aBUCHMOCTh TEMITEPATYPhI KUTICHUS OT TaBICHUS
3.3.2 AOCOoMOTHAs ¥ OTHOCHTEINFHAS BIAXKHOCTH BO3MyXa. HacwImeHHbId map
333 Teépnoe Teno. Kpucrammmueckue u aMmop@HbIe Teaa. AHU30TPOIHS CBOWUCTB
33 kpuctauioB. JKuakue kpucrawibl. CoBpeMEHHbIE MaTepHaIbl
' 3.34 [TnaBnenne n KpucTaIM3anus. Y aenbHas Temiora miasiaeHns. CyOomuMaris
3.35 YpaBHeHHE TeTIOBOTO OanaHca
TexHu4yeckue yCTpPOMCTBA: TUTPOMETP M IICHUXPOMETp, KaJOPHUMETD,
3.3.6 TEXHOJIOTHH TIOJIyYCHUS! COBPEMEHHBIX MAaTepualoB, B TOM YHUCIE
HaHOMaTEPHaJIOB, U HAHOTEXHOJIOTHU
3.3.7 [IpaxkTryeckue paboThl. MI3MepeHne BIaXXHOCTH BO3AyXa
4 OJIEKTPOAMHAMUKA
#H##Par#t## OJIEKTPOCTATUKA
41.1 OnekTpuzanys Tei. DIeKTpUUecKui 3apsi. JIBa BuIa dIeKTPUIECKUX 3apsiioB
4.1.2 [IpOBOIHWKY, OMAIEKTPUKHU U TOTYIPOBOJHUKH
4.1.3 3aKoH coXpaHEeHUsI SIEKTPUUECKOTo 3apsiaa
414 B3aumoneiictBue 3apsinoB. 3akoH Kymona
415 Onekrtpuyeckoe mnoje. Hanpspk€HHOCTH 3nmeKTpudeckoro mois. [IpuHimmn
cynepnosunyu. JInHUN HanpsHKEHHOCTH JIEKTPUIECKOTO OIS
il 416 PaGora cumn anmektpoctarmueckoro mois. Ilorenmman.  PasHocTh
: MIOTEHIIMAJIOB
417 [TpoBOAHUKK W AMAIIEKTPUKH B MOCTOSHHOM 3JEKTPUYECKOM  IOJIE.
JudnekTpuueckasi IpOHULIAEMOCTh
41.8 OnexTpoéMkocTh. KoHzeHcaTop. D1eKTpoEMKOCTD IIOCKOTO KOHIEHCATOPA.
OHeprus 3apsHPKeHHOT0 KOHIeHCaTopa
TexHn4eckue ycTpoiicTBa: 3JIeKTPOCKOIL, JJIEKTPOMETP, SIEKTPOCTaTHIECKast
419 3aIInTa, 3a3eMJICHHE HIICKTPOIIPHOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIH
MIPUHTED
4.1.10 [IpakTrdaeckue paboThl. M3MepeHne 3eKTpoEMKOCTH KOHIEHCATOpa
#HHHPar###IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJAX
421 VYcnoBus CyliecTBOBaHHS MOCTOSHHOTO 3JIEKTPUYECKOr0 TOKa. VICTOUHHMKH
Toka. Cna Toka. [TocTosSHHBIH TOK
422 Hanpsixenue. 3akon Oma 115 ydacTka Henu
423 DNEKTPUUECKOE COMPOTUBIICHHE. Y AeTbHOE COMPOTHUBIICHNE BEIIECTBA
424 [NocnenoBartenbHOE, NapaLIeIbHOE, CMELIAHHOE COSAMHEHNE TPOBOAHUKOB
4.2 425 Pabota anekrpuueckoro Toka. 3akoH Jxoyns — Jlenna
4.2.6 MOIIHOCTb JAEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (mainee — DJIC) W BHyTpeHHee CONMPOTHUBIICHUE
4.2.7 HCTOYHHKA TOKa. 3akoH OMa JIs MOJTHOH (3aMKHYTOM) 3JIEKTPHUUECKON LIETTH.
KopoTkoe 3ambikanue
428 ONeKTpOHHass ~ NPOBOJAMMOCTb  TBEPABIX  METAIOB.  3aBHCHMOCTB
COINPOTHUBJICHUS] METAJLIOB OT TemIreparypbl. CBEPXIPOBOJUMOCTh
4.2.9 DnexTpuyeckuid Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX TYYKOB




4.2.10

4211

4.2.12

[onynpoBomuuku.  CoOCTBeHHass M TPUMECHass  MPOBOIAMMOCTD
noiynpoBogHukoB. CBoiictBa p-n  mepexona. IlomynpoBoJHHMKOBBIE
IpudopsI

DNEeKTPUYECKHIl TOK B JJIEKTPONUTAX. DJIEKTPOIUTHYCSCKAS TUCCOLMALNU.
OnexTponus

OnexTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA UM HECAMOCTOATEIHEHBIN
pa3psia. Paznuunble THIBI CAMOCTOSTENBHOTO pa3psaaa. Monnus. [lna3zma

4.2.13

TexHuueckue ycTpoilcTBa: amMmepMmeTp, BOJIBTMETP, PEOCTaT, MUCTOYHHUKH
TOKa, 3JIEKTPOHATpeBaTEIbHBIE IPUOOPHI, 3TEKTPOOCBETUTEIBHBIE IPUOOPHI,
TEPMOMETP  CONPOTHBIICHMS, BaKyyMHBIH OHON, TEPMHCTOPHI W
(OTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIHN MO/, FalbBAHUKA

4.2.14

11 KJIACC

Kopn pazaena

Koanposepsiemoro sjieMeHTa

[pakTryeckue paboThl. M3ydeHrne CMEIIAHHOTO COCIMHEHUS PE3UCTOPOB.
Usmepenne DJIC wcTOYHMKA TOKA U €r0 BHYTPECHHETO CONPOTHUBIICHUS.
Habmronenue s1exTpoinsa

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS

4 OJIEKTPOJJMHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMATHUTHA S UHAYKIW A

43.1 ITocTosiHHBIC MarHUTHL. B3auMoeiicTBHE TOCTOSIHHBIX MArHUTOB
MaruutHoe nonie. Bektop MaruutHoOM uHAYKUMU. [IpuHnun cynepno3unun.

432 Jluauu MarHuTHOM MHAYKUMK. KapThHa TUHUA MarHUTHOM MHAYKLUMHU OJIS
MMOCTOSIHHBIX MarHUTOB
MaruuTtHoe 1MoJjie MPOBOJHHKA C TOKOM. KapThHa JWHUN TOJNS ATUHHOTO

4.3.3 MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHKA, KATYIIKU C
TokoM. OnbIT Dpcrena. BzaumonelcTBue NpoBOJIHUKOB ¢ TOKOM

434 Cuna Ammnepa, €€ MOIyJb U HAaNpaBlIeHUE

435 Cuna JlopeHua, €€ MoIylb W HampaBiieHUE. JIBH)KEHHE 3apsHKEHHOMN
YacTHUIIBI B OJHOPOJIHOM MarHUTHOM molie. Pabora cuiel JlopeHma

4.3.6 SIBiIeHUE AIEKTPOMArHUTHON HHIYKIIUU

43 4.3.7 IToTOK BEeKTOpa MarHUTHOW MHAYKLIUU

4.3.8 OJC unaykuuu. 3aKOH AJIEKTpOMarHuTHOW nHaAykunu Papanes

43.9 BuxpeBoe anekrpuueckoe mnone. IJC uHAYKIMH B NPOBOJHUKE,
JBIDKYIIEMCSI ITOCTYIATENFHO B OTHOPOIHOM MarHATHOM TI0JIe

4.3.10 IIpasuio Jlenna

43.11 WNunykTuBHOCTS. SIBNeHne camonuaykiuud. 31C caMOUHIYKITUI

4.3.12 DHeprust MAarHUTHOTO TT0JIS KATYIIKH ¢ TOKOM

4.3.13 DJIeKTPOMarHUTHOE TIOJIe

4314 TexHuueckue  yCTpOWCTBA: TIOCTOSIHHBIE  MArHWTBI,  3JIEKTPOMArHHTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII, HIYKIIMOHHAS TIeYh
[IpakTryeckue paboThl. M3ydeHWe MAarHUTHOTO IOJSI KATYIIKH C TOKOM.

4.3.15 HccnenoBanue AecTBUs MOCTOSIHHOIO MAarHUTa Ha pPaMKy C TOKOM.
HccrienoBanve sSBICHUS JICKTPOMATHUTHON MHTYKIIHA

5 KOJIEBAHHWA 1 BOJIHBI
MEXAHHWYECKUE 1 DJIEKTPOMAT HUTHBIE KOJIEBAHU S

511 KonebarenpHast cucrema. CobGomnple konebanus. [apMoHHMUEcKue
konebanus. [lepuoa, actoTa, aMmutyaa u ¢asza kojaedbanuit

5.1.2 [IpyxuHHBIN MagTHUK. MaTeMaTU4eCKUI MasTHUK

5.1 513 YpaBHeHHE rapMOHIUYECKUX Konebanuil. KnHemarndeckoe n TnHAMHYECKOE
o OIHCaHUE KOJIeOaTENLHOr0 ABHKEHUS

IIpeBpamenue dSHepTrUM TPH TapMOHMYECKHX KoyiebaHusx. CBsi3b

514 AMIUTUTYABI KOJIeOaHNH NCXOMHON BEIMYHMHBI C aMIUTATYIaMH KoJieOaHMi e€

CKOPOCTH M YCKOPEHHUSI




KoneGatenbubiii koHTYp. CBOOOJHBIE DJIEKTPOMAarHWTHBIE KoJeOaHUS B

5.15 UCTLHOM KO0JIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUUECKHMHU 1
9JIEKTPOMarHUTHBIMH KoJiebanusimu. @opmyna TomcoHa
5.1.6 3aKoH COXpaHEHHs SHEPTHH B HACATHHOM KOJIeOaTeIbHOM KOHTYpE
51.7 BrmyxneHHble MexaHn4eckne Konebanus. Pesonanc. PesonancHas kpuBasi.
o BrIHYXIeHHBIEC 3IEKTPOMarHUTHBIE KOJICOaHMUsI.
5.18 ITepeMenHsbIi Tok. CUHYCOMIaNbHBIA IEPEMEHHBIN TOK.
519 MoOIIHOCTh TIEPEMEHHOTO TOKa. AMIUTUTYIHOE W JEUCTBYIOIee 3HAYCHUE
o CUJIbI TOKA U HalpsKEHUS
Tparcopmarop. [IponsBoacTBo, nepenava u MOTpeOICHNE AMEKTPUICCKOM
5110 SHEPruH. OKOJOTHYECKHE PHCKH TIPH TIPOM3BOICTBE 3IIEKTPUUCCKOM
o sHeprud. KymbTypa wHCHoOnb30BaHMS 3IEKTPOIHEPTHH B IIOBCEIHEBHOM
KHM3HU
5111 Texnudgeckue ycrpoiicTBa: ceficMorpad, 3JICKTPHUSCKUIl 3BOHOK, JHHUHU
o JIEKTpoIepeiayd
IIpaktudeckue paboTel. HccnemoBanue 3aBHCHUMOCTH TEPHOAA MAabIX
5112 KosieOaHMi Tpy3a Ha HUTH OT JUIMHBI HUTH M Macchl rpysa. MccienoBanue
o NIEPEeMEHHOT0 TOKa B LEMH W3 IOCIECJOBAaTEIbHO  COCTUHEHHBIX
KOHJICHCATOpa, KaTYIIKH U Pe3UCTOpa
MEXAHUWYECKHUE U SJIEKTPOMATHUTHBIE BOJIHBI
591 MexaHHuecKkue BOJHBI, ycioBus pacnpoctpaneHus. Ilepuon. CkxopocTh
o pacIpocTpaHeHusl U JUIMHa BOJHBL [lonepeyHble U po10bHbIC BOJIHBI
522 WuTepdepenmms n muppaknns MEXaHHIECKIX BOJTH
523 3Byk. CkopocTsb 3ByKa. I']poMKocTh 3ByKa. Bricota ToHa. TemOp 3Byka
DJIeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JTyUEHHs 3JICKTPOMAarHUTHBIX BOJIH.
524 BsaumHuas opueHrarus BekTopoB E, B u v B anekrpomMarHuTHO# BoiHE B
BaKkyyMme
52 CBoifcTBa  BJIEKTPOMAarHUTHBIX  BOJIH:  OTPa)XCHHE, IPEJIOMIICHHE,
525 noJsipusanus, nudpaxims, narepdepeHuns. CKOpocTh IEKTPOMArHUTHBIX
BOJIH
526 [IIkaya 37€eKTpOMAarHUTHEIX BOJH. [IpMEHeHNEe JIeKTPOMAarHUTHBIX BOJIH B
o TEXHUKE U OBITY
507 [MpuHIMTIB panuocBs3u " TEJICBUJICHUSI. Pannonokanus.
o DNeKTpOMAarHUTHOE 3arps3HEHNE OKPY’KaroIeH cpeibl
TexHu4eckue ycTpoiicTBa: My3bIKaJbHbIE MHCTPYMEHTBI, YJIbTPa3ByKOBas
528 JIMarHOCTHKA B TEXHUKE M MEIUILIMHE, pajap, paJIuONpUEMHHUK, TEJIEBU30D,
aHTeHHa, TenedoH, CBU-nieun
OIITHUKA
5.3.1 [TpsiMosmHEHHOE pacpocTpaHeHHE CBETa B OJHOPOAHOM cpexe. Jlyd cBera
532 OTtpaxxkeHue cBera. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHne M300pakeHH B
o TTIOCKOM 3epKaie
533 Ipenomiienre cBeTa. 3aKoHBI TIPEOMIICHUS CBETa. AOCONIOTHBINA TMOKAa3aTeNb
o MTPETOMIICHUS
534 IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbIl yroa MOJHOTO0 BHYTPEHHETO
o OTpaKEHUS
53 5.3.5 Jucnepcus cBera. CnoxHslil cocTaB 6enoro csera. Liser
CoOwmparoniue W pacceuBaromue JHH3BL. ToHKas JsuH3a. DOKycHOE
536 paccTosHHEe ¥ ONTHYecKasi CHila TOHKOW nuH3bL. [TocTpoeHne n3obpakeHnit
o B CcOOMpalOIMX M pacceuBalomMX JHH3aX. DopMysna TOHKOH JHH3BI
YBenudeHue, jaBaeMoe JTMH301
5.3.7 [Ipenensl IPUMEHIMOCTH T€OMETPHYECKON ONTHKHI
WuTtepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS HAOIIONCHUS
5.3.8 MaKCMMyYMOB M MHUHHMYMOB B HHTEP(EpEHIIMOHHOH KapTHHE OT JBYX

CI/IH(i)a?;HBIX KOT'¢PECHTHBIX NCTOYHUKOB




Hudpakuust cera. [udpaxkumonnas pemérka. YcinoBue HaOMOJEHUS

5.3.9 IJIABHBIX MaKCUMYMOB IIPH IaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha
J(PAKIMOHHYIO PeIETKY
5.3.10 [onspuzanus cBera
TexHudeckne YCTpoWCTBA: OYKH, Jyma, (OToanmapaT, MPOSKIHOHHBIN
5311 ammapar, MHKPOCKOIL, TEJNECKOI, BOJOKOHHAs ONTHKA, TU(PpPaKIHOHHAS
peéTka, noaspous
[Mpaktnyeckne  pabotbl.  M3MmepeHue  mokaszarens — MpeIOMIICHHS.
5.3.12 HccrenoBanme cBoicTB n300pakeHnid B nuH3aX. HaOmroneHune mucriepcun

CBCTa

7.1

7.2

7.3

3JIEMEHTBI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIbBHOCTU
I'panunel npuMeHUMOCTH KiaccHMuecKod MmexaHuku. IlocTynaTel Teopuu

6.1 OTHOCHUTEJIbHOCTU: MHBAapPHAHTHOCTh MOJIYJIsl CKOPOCTH CBETa B BaKyyMe,
MIPUHIMI OTHOCUTENBHOCTH DHHIITEHHA
6.2 OTHOCHUTENBEHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHH U COKPAIICHHUE
JUTHHBI
6.3 DHeprus U NMITYJIEC CBOOOTHOM YacTHITHI
6.4 CBs3b Macchl ¢ 3HEpPrue M HMIYJIbCOM CBOOOAHOM YaCTHIBI. DHEprus
IIOKOSI CBOOOTHOM YaCTHIIBI
KBAHTOBAS ®U3MKA
3JIEMEHTHI KBAHTOBOM OIITUKU
711 ®otonbl. @opmyia [Tnanka cBsi3u sHEPTUH POTOHA C €ro YaCTOTOU. DHEPTUs
1 uMIyssc GoroHa
712 OrtkpoiTHe 1 uccnenosanue Goroaddexra. Onbirel A.I'. CroneroBa. 3aKOHbBI
¢doroaddekra
713 VYpaBHenne OuWHmTeliHa a1 porodpdekra. «KpacHas rpaHHIA»
¢dorodrddexra
7.1.4 Hasnenne cera. OnbiTel [1.H. JleOGenesa
7.15 XuMH4ecKoe JEHCTBUE CBETA
716 Texunueckue ycTpoicTsa: (OTONIEMEHT, (OTOAATINK, COTHEUHAs OaTapes,
CBETOAMON
CTPOEHHME ATOMA
7921 Mogens atoma ToMmcoHa. OnbeiThl Pezepdopaa mo vccnenoBaHuio CTPOSHUS
aToma. [lmaneTapHast MoJienb aTOMa
[ocrynate! bopa. M3ny4yenue u norionieHue GOTOHOB MPH MEPEXOe aToMa
7.2.2 C OJIHOTO YPOBHS SHEpruM Ha Apyroi. Buasl crexktpoB. CrekTp ypoBHEH
SHEPIUu aToMa BOJIOpoJia
723 BonnoBsble cBoicTBa yacTuil. Bonnel ge bpoitns. KopnyckynsipHo-BoJIHOBOM
nayanusm. Jludpaxiys 3JeKTpOHOB Ha KpUCTAIIax
704 CrnoHTaHHOE ¥ BBIHYXKJEHHOE H3JIydeHHE. Y CTPOWCTBO M MPUHIUI PaOOTHI
nasepa
705 Texrmqecrfne YCTPOHCTBA: CHEKTPANbHBIA aHaiIW3 (CIEKTPOCKOIN), Jiasep,
KBaHTOBBII KOMITBIOTEP
7.2.6 [IpaxkTruyeckne paboTsl. Habmonenne TnHeHyaToro crekTpa
ATOMHOE S1PO
7.3.1 MerTo/ 161 HAOJIOICHHS M PETHCTPALMH YJIEMEHTapHbIX YacTHIL
OTtkpbITHE paaroakTUBHOCTH. ONBITH Pesepdopa 1o onpeaeneHmto cocTaBa
7.3.2 panuoakTHBHOTO M3mydeHns. CBoiicTBa anmbda-, Oera-, raMMa-M3IydeHHS.
BinsiHue painOaKTUBHOCTH Ha JKUBbIE OPraHU3Mbl
733 OTkpeITHE TIPOTOHA W HeWTpoHa. HykmoHHas mozxens snupa ['elizenbepra —
WBanenko. 3apsn sapa. MaccoBoe umcio sapa. M3oTorbt
734 Anbga-pacnaj. OJEKTPOHHBIH W TO3MTPOHHBIN Oera-pacman. [amma-
n3JIydeHre. 3aKOH PaMOAKTUBHOTO pacraja
7.3.5 OHeprust CBsI3U HYKJIOHOB B siipe. SlnepHble cuibl. JedekT Macchl siapa




7.3.6

ﬂﬂepHHe pcaKkuunu. HCHCHI/IC 1 CUHTE3 SIACP

Anepusrit peaxrop. Tepmosnepusiii cunTe3. [IpoOieMBl W TEPCHEKTHBHI

.37 SIIEPHOM PHEPTETHKH. DKOJIOTHIECKIE aCIIeKTHl SACPHON YHEPTEeTHKH
738 3neMeHTaPHble gacTuipl. OTKpbITHE MO3UTpoHA. PyHHAMEHTaIbHBIC
B3aUMOJACHCTBUS
739 TexHuueckue ycTpoicTBa: J03UMETp, kamepa BunbcoHa, siaepHslil peakTop,
aToMHas 6omba
7310 [paktnyeckne pabotel. VccnenoBaHue TpeKoB 4YacTHIl (IO TOTOBBIM
¢dororpadusim)
SJIEMEHTBI ACTPO®N3NKU
81 Bun 3BE€3nHOro Heba. Co3Be3nusi, sipkue 3BE3MBI, IUIAHETHI, UX BUIUMOE
JBIDKCHHUE
8.2 ConneuHas cuctema. IlnaHeTsl 3eMHOM rpynmel. IInaHeTHI-TUTaHTBI U UX
CIIyTHHMKH, KapJIUKOBbIE II1aHeThl. Masble Tena CoTHeUHOH CUCTEMBI
8.3 Comare, ¢potocdepa u atmocdepa. CorHeuHas! aAKTUBHOCTh
8.4 HUctounnk sueprun ConHIA U 3BE3
3BE3IbI, MX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, PaaUyC,
85 TeMIepaTypa, HX B3aUMOCBA3b. JluarpaMMa «CHEKTpaJbHBIM KJacc —
CBETHMOCTbY». 3BE3/IbI TTIaBHOM MOCIIEI0BAaTEIFHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB Ul 3BE3]] TIIABHOM HOCIIEIOBATEIEHOCTH
86 H#HH##Par##HBayTpeHHee cTpoeHHe 3BE3. COBpEMEHHBIE INPEICTABICHUSA O
MIPOUCXOXKJICHUH U 3BoTIoNNH CONHITA U 3BE3/. DTalbl )KU3HU 3BE3]]
Maieunsiit Ilyte — Hama anaktuka. CnupaneHas cTpykrypa [amaktukw,
8.7 pacnpeneneHue 3BE3x, raza u meuid. [losnokeHue u nBumxeHue CoiHIa B
lanakTuke. [nockast u cepuueckas moacucTeMsr [ amakTHKu
88 Tuner ramaktuk. Pagmoranmaktukm m kBaszapbel. UEpHBIE OBIPEI B sAApax
raJakTHK
Bcenennas. Paciiupenne Beenennoit. 3akon Xa06ma. Pazoeranue ramakTuk.
8.9 Bospact u panuyc Bcenennoii, Teopusi bonpmoro B3peiBa. Monenb
«ropsueil Beenennoit». PenukToBoe usnydyenue
8.10 Macmrabnast cTpyktypa Bcenennoil. Mertaranaktuka. Hepeménubie

Ipo0JIeMBI ACTPOHOMHH




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYHEHUKA

METOANYECKUE MATEPHUAJIbI VISl YYUTEJISA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET






