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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeaHEro oomiero odpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tporpammbel, TmpeacTtaBieHHbBIXx B DPI'OC COO, a Takke ¢ yd€ToM
dbenepanbHOl pabodeil MporpaMMbl BOCTIHTAHUS M KOHIICTIIMH TPENoAaBaHUsA y4eOHOTO
npeamera «®usuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  deneparum,
peanu3yonux OCHOBHbIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

Copepxanue mporpaMMbl Mo (hU3MKE HalpaBlIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa oOydarontuxcs 10—11 kiaccoB npu o0ydeHun ux ¢Gu3nKe Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM ®PI'OC COO k miaaHUpyEeMBIM JIMYHOCTHBIM, MPEIMETHBIM W METanpeaIMEeTHBIM
pe3ynbTrataM OOydYeHHs, a TakKK€ YUHUTHIBAET HEOOXOAMMOCTH pPEaTU3allii MEXMIPEIMETHBIX
cBs3ell (DM3MKM C E€CTECTBEHHO-HAyYHBIMH YYeOHBIMU TpeaMeTamMu. B Hell ompenenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CpeaHEero oOIiero oOpa3oBaHMs, IUIAHUpPYEMbIE
pe3yabTaThl OCBOCHHMS Kypca (U3UKU: JUYHOCTHBIC, METalpeIMEeTHbIe, NpeAMeTHbIe (Ha
06a30BOM ypOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca PU3UKH Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IpeIMETHBIE PE3yAbTAThI MO rojlaM O0yUeHUs;

e cozaepxanue yueOHoro npeamera «Pusnkay mo rojaaM o0yueHusl.

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKpY)KarolleM MHpeE.
[[IxonpHBIA Kypc (GUBUKH — CHCTEMOOOpa3yIOIMA MJii €CTeCTBEHHO-HAYYHBIX y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOILIECCOB U SIBICHUMN, U3y4aeMbIX
XUMHEH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcmnonp3oBaHHe U aKTHBHOE
npUMeHeHHe (U3MYECKUX 3HAHMU ONpeAessieT XapakTep M pPa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIY4YEHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBAaMU U Jpyrux. M3yuenue Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHre yMeHUH
IPUMEHATHh HAyYHBIH METOJ IO3HAHUS MPH BBHITIOJHEHUH MU y4eOHBIX HCCIIEIOBAHUH.

B ocHOBY Kypca ¢hu3uKH A1 YPOBHS CpeHEro 001ero o0pa3oBaHMs MOJIOXKEH P UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIHUIIBI €0 TOCTPOCHUS.

Hoes yenocmuocmu. B COOTBETCTBUY € HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOM (DU3UKH.

Hoesn cenepanuzayuu. B cooTBeTCTBHM C HEll MaTepuan Kypca pU3uku 00beTUHEH BOKPYT
buzndeckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHWE TIPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoesa eymanumapuzayuu. E€ peanuzanus NnpeanonaraeT UCMOIb30BaHUE TYMaHUTapHOTO
noTeHuuana (U3n4ecKoil HayKu, OCMBICIICHHE CBSA3HM Pa3BUTUSL (PU3UKH C pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTMYECKUMU ITPobieMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3muku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYT'OM TEXHHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUH U3yYEeHHBIX TEOPUIl U 3aKOHOB.

Hoesn »osxonocusayuu peanusyercs IOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM



TEXHHUKH U TEXHOJIOTHH, a TaKKe 00CyX IeHHUs Mpo0JIeM panroHaIbHOTO IPHUPOIOTIOIb30BAHHS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpE IOCTPOCHHS
¢usmueckoit Teopuu, poiaw (GYHIAMEHTAIBHBIX 3aKOHOB M TIPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIIECCOB).

CucTteMHO-IIeSITebHOCTHBIN NOAX0/] B Kypce (DU3MKN peann3yeTcs Mpexke BCero 3a CHET
OpraHM3aliy 3KCICPUMEHTAIBHOMN NesATeIbHOCTH oOydaromuxcs. Jis 6a30Boro ypoBHS Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usnke OoObEIWHEHBI B OOLIMI CIUCOK
YYCHHYECKUX MPaKTHYECKUX paboT. BrlieneHune B yka3aHHOM IepedHe JabopaToOpHBIX pador,
IPOBOANMMBIX JUII KOHTPOJII W OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH OOpa3oBaTEIHHOTO
npoliecca UCXO/s U3 0COOEHHOCTEH TUIAaHMPOBAaHMS U OcHaleHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOIIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCIICIOBAaHHUS 3aBHCHUMOCTEH (M3NYECKHX BEIMYMH M IIOCTAHOBKY OIBITOB IO HPOBEPKE
HpeII0KEHHBIX TUIIOTES.

Bonbioe BHUMaHKE yIenseTcsl peIeHHI0 pacuEéTHBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUISL pacu€THBIX 33/1a4 IPUOPUTETOM SIBIISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIbIO,
MO3BOJIAIOIINE TIPUMEHSTHh H3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjerna
Kypca, TaK ¥ MHTETPUPYs 3HAHUS M3 Pa3HBIX pa3aesnoB. JJIs KaueCTBEHHBIX 3a/a4d IPUOPHUTETOM
SABIISIIOTCS 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHUs (U3NYECKHX SIBICHUM U IPOIECCOB B
OKpY’Kalolle >KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENu Uil CUTYallud IpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHusimu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4yeOHOro rmporecca 0a30BbI ypOBEHb Kypca ()M3MKH Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJDKEH U3y4yaThCs B YCJIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCJIOBHUSX MHTETPUPOBAHHOTO KaOWHETa NMPEeJMETOB €CTECTBEHHO-HAYYHOTo KA. B xabuHere
(bU3UKH TOJDKHO OBITH HE0OX0AMMOE JTJabopaToOpHOE 000PYIOBAHNE TSI BBIMTOJHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUEHHYECKUX NPAKTUYECKUX padOT M JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpannoHHOE 000pyaOBaHHE (OPMUPYETCS B COOTBETCTBHH C MPUHIMIIOM
MHHHUMAJIBHON JI0CTaTOYHOCTH M 00ECIEeYMBAET MOCTAaHOBKY IEPEUUCICHHBIX B MPOrpaMMe 110
¢u3uKe KIIOYEBBIX JEMOHCTPALUN [AJsl MCCIEJOBAHUS HW3y4aeMbIX SIBICHUHW U IIPOLIECCOB,
HIMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPHUMEHEHHH.

JlaGopaTopHoe 00OpymOBaHHE ISl YYCHHYECKUX IMPAKTUUECKHX paboT (opmupyercs B
BU/IC TEMAaTHYECKHX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTudecknue KOMIUIEKTHI JIabOpaTOpHOrOo OOOpYIOBaHMUS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKxke
KOMITBIOTEPHBIX H3MEPHUTEIFHBIX CHCTEM B BUJIE IN(POBBIX JTa00PaTOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00111eM 00pa30BaHHUM SBISIOTCS:

e (QopMupOBaHHE HHTEpPECa W CTPEMJICHHS OOYdYaloIIMXcsi K HAyYHOMY H3y4YCHHUIO

HPUPOJIBI, Pa3BUTHE UX HHTEIUICKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEACTaBICHHH O HAaydYHOM METOAE IMO3HaHUS H (opmMHupoBaHHE
MCCIIEI0BATEIbCKOTO OTHOIICHNUS K OKPYKAIOIIUM SBJICHUSM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PCHUS KaK Pe3yIbTaTa U3YYCHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

(dopMupoBaHUE YMEHHI OOBSCHSITH SBICHHS C UCIIOJIb30BaHNUEM (DU3MUECKIX 3HAHUHA U
HAYYHBIX JOKa3aTeIbCTB;

(dopMHEpOBaHUE TIPEACTABICHUN O PO (PU3HMKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHH.

JlocTrxkenne 3TUX TeNeld 00ecreunBaeTCsl pelIeHUeM CIEAYIOMUX 3a]ad B IpoIecce
U3YYeHHUS Kypca (U3UKU HA YPOBHE CPEIHEro o0Iiero o0pa3oBaHuUs:

npruoOpeTeHne CUCTEMBI 3HaHUN 00 OOIMX (U3UUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYISAPHYIO PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHHEe YMEHUH TMPUMEHATh TEOPETUYECKHE 3HaHUS [UIsi OOBSCHEHUs
busznyeckux SBICHUA B TpUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pELICHU B
MMOBCEAHEBHOM XU3HU;

OCBOEHHE CIOCOOOB peHIeHMs] pa3MyYHbIX 3a7ad C SBHO 33JaHHON (QU3NYECKOi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyeckon
MOJIEJIH, aJIEKBaTHOM YCIIOBUSM 3a]1a4H;

NOHMMaHHE (PU3MUYECKUX OCHOB M NPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPELY;

OBJIQ/ICHUE METOJAaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpEleICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ybTaTa;

CO3JIaHWE YCJIOBHH JJISI pa3BUTHUSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JESITeIbHOCTH.

Ha wusydenue ¢usuxu (0a30BbIi ypoBEeHb) Ha yYpOBHE CpEIHEro oOumero odpa3oBaHus
orBojuTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hepeno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEINIO).

[Ipennaraemsblii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JENaeT BBHIOOP MPOBEACHHS JAaOOpaTOPHBIX paboOT U
OTIBITOB C YUETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka ¥ MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHUsA OKpyxkarowero mupa. Pomib
HKCIIEPUMEHTA M TEOPUH B IIPOIIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MopenvupoBanue GU3MYECKUX SIBICHUN | TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI M TEOpUH. |'paHULIbI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Pons m mecto ¢m3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHazorosble 1 IU(PPOBbIE U3MEPUTENbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABuWKeHHE. OTHOCHTEIBHOCTh MEXAaHUYECKOro ABWKeHMs. Cucrema
otcuéta. Tpaekropus.

[Tepememnienne, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) W YCKOPCHHE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMU HAa OCU CHUCTeMbl KoopAauHaT. ClioKeHUE MepeMenieHud u
CJI0’KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHHE. ['paduKu 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTU U MepEMEIICHUSI MaTEPUAIbHOM TOYKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKopeHne CBOOOIHOTO MaACHHUS.

KpuBonuneliHoe nBwxeHue. J[BH)keHHME MATEpUAIbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJI0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHAas CKopocTh. l[lepwom u
yactoTa oOpamieHus. [leHTpocTpeMUTEeNnsHOE YCKOPEHHE.

TexHudyeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: CIUJOMETpP, IBUKEHUE
CHapsJIOB, LIETIHbIE U pEMEHHBIE TIepeayu.

Jlemoncmpayuu

Mogenb cuctembl 0TCUETA, UIUTIOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK JIBHXKECHHUSI.

[IpeoOpazoBanue IBUKECHHUN ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaeHHUS.

Hanpagnenue ckopocTy npu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydyeHrne HepaBHOMEPHOTO JBUKEHHUS C LIEIbIO ONPEAeICHISI MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  MYTAMH, MPOMIEHHBIMH  TeJOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE MPOMEXKYTKHM BpPEMEHM IMpPHU PABHOYCKOPEHHOM JIBUJKEHHUH C
HavyaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune qBUKEHUS MIapUKa B BI3KOW HKUJIKOCTH.
W3ydeHue ABMKEeHUS Tela, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[IpuHnun otHocurensHocTy ['anmies. [lepssiii 3akoH Hprorona. MHEpruanbHbie CHCTEMBI
OTCUETA.



Macca tema. Cuna. IlpuHmun cynepno3unuu cujid. Bropoit 3akoH HeroToHa s
MaTepualbHOU TOYKU. Tpernii 3akoH HbIOTOHA U1 MaTEpUAIIBHBIX TOYEK.

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

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

Tpenune. Buapl TpeHust (1okosi, CKoibXeHus, kadeHus). Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJBXKEHHUs U cuia TpeHus nokos. Koagdurment tpenus. Cuia cCOmpoTUBICHUS
NP ABUKCHUU TeJla B )KUJKOCTU UM Tase.

[ToctynarensHoe 1 BpaliaTeiabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpaumieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPAOTO TEIA.

TexHudyeckue yCTpONCTBa W MPAKTUYECKOE MPUMEHEHHE: TMOIIIMIHUKYA, JIBUXKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHepLUMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHna.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MOIbEME U TaJCHUH.

CpaBHEHHME CUII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tesa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenune aBuxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUMX B MPYXUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue yciioBui paBHOBECHs TBEPIOTO TeEla, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3aKoHbl COXpaHEHUs 8 MEXAHUKE

HNmnynsc MaTepralibHOM TOYKHU (T€a), CUCTEMbl MaTepUualbHBIX TOUEK. MIMITynbC CHIIBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckasi 3Hepruss MaTepuHalbHOW TOYKH. Teopema 00 M3MEHEHHMM KHHETHYECKON
SHEPTHH.

[orennmaneHas sueprus. [loreHnuansHas sHeprust ynpyro 1e(opMHUPOBAHHOM MPYKHUHBI.
[MoTennmansHas 3HEpPrust TeNa BOJIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMAIbHbIE CUJbl. CBsI3b PabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUN.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA U IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHITMAIBHON SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol



N3ydyeHrne aOCOMIOTHO HEYNPYroro yaapa € TMOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThl CHIIBI C W3MEHCHHMEM MEXaHWYECKOW JHEPIHH Tella Ha
IpUMepe PacTSHKEHHs] PE3MHOBOTO JKI'yTa.

Pa3nea 3. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000OCHOBAHHUE.
bpoynoBckoe nBmwxkenue. duddys3msa. Xapaktep IBWKEHHS | B3aUMOJCHCTBUSI YaCTHII
BemecTBa. MoJienu CTPOGHHS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BElleCTBA Ha OCHOBE 3TUX Mojeneil. Macca u pasmepbl Mosiekyid. KomnuecTBo BeliecTsa.
[TocrossnHast ABorazpo.

TemnmoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpAaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UealbHOTO Tra3a. AOCOMIOTHas TemIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIUIOBOrO JABMKEHHMs dactul Tra3a. lllkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponeccsl B UACaIbHOM Ta3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MpoOLECcCOB: U30TepMa,
u30x0pa, n3obapa.

TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYeCKUX COCIUHECHUM.

OmnbiTel 10 AUGGY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbrra IITepna.

OnpIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEXXMOJIEKYIIIPHOIO B3aUMOJEHCTBUS.

Mogenb, UITIOCTpUPYIOLast IPUPOJTY J1aBJICHUS Ta3a Ha CTEHKHU COCY/a.

OMBITHL, MJUTFOCTPUPYIOIME YPABHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

Onpenenenne Macchl BO3/yXa B KIIACCHOWM KOMHATE€ Ha OCHOBE HU3MEpEeHHi 00BEMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPATyphbl BO3/lyXa B HEil.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmoauHamuueckass cucrteMa. BHYTpEeHHsSS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
cniocoObl e€ u3mMeHenus. KomuuecTBo TemioTsl U pabora. BHyTpeHHSs HEprusi 0JHOATOMHOTO
UJeaNbHOrO0 ra3a. Buasl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JTydeHHE. Y IeIbHas
TEMJI0EMKOCTD BelecTBa. Koau4yecTBO TEMIOTHI P TEIIoNepeaaye.

[lonarue 06 anmabatHOoM mpouecce. I[lepBbiii 3akoH TepMmoauHamuku. IlpumeHenue
NEepBOro 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPOIIeCCOB B MPUPO/IC.

Tennossie MamuHbl. [I[puHIMNIBL AEHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUH B
TEIUIOBBIX MamuHax. KoadduimeHT mone3Horo neicTBus teraoBod mamuHbl. [ukn Kapao u
ero Ko3((HUIMEHT MOJE3HOT0 ASHCTBHSL. DKOIOTHYeCKHE IPOOIeMbI TEIIOHEPT eTHKH.

TexHudyeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMUIBHUK, KOHIUIIUOHED.



Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEW SHEPrHM Teia IMPH COBEPUICHUHM palbOoThI: BBUIET NMPOOKU W3
OYTBUIKH TOJI JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOke MmyTéMm
TpeHus (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH dHEprun (TeMIlepaTypsl) Tejaa Mpy Terionepeaaye.

OmnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATEIsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTaTeIs.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne yaenbHOU TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

[TapooOpazoBanne u koHjeHcanus. Mcmapenune U kureHue. AOcCOmOTHas U
OTHOCHTEJIbHAs BJIAXKHOCTh BO3Ayxa. HaceleHHslil nap. Y ienbHas TemioTa napooOpa3oBaHUsL.
3aBHCHUMOCTb TEMIIEPATYPhl KUIICHHS OT 1aBJICHMSL.

Tsépnoe Teno. Kpucrannnueckue u amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBnenue m Kpucramimzauus. YenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEITOBOTO OalaHca.

TexHuueckue ycTpoWCTBa M IPAKTUYECKOE INPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KaJIOpDUMETP, TEXHOJOTMU IIOJIY4YEHHUS COBPEMEHHBIX MaTepHajoB, B TOM  4YHCIE
HaHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunenue npu noHM>KEHHOM JIaBICHUH.

Crioco0Ob! U3MEpPEHHUsI BIaKHOCTH.

HaOnroneHue HarpeBaHus U IUIaBICHUS KPUCTANIMYECKOTO BELIECTBA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasznea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tell. ONeKTpUYecKuil 3apsna. JlBa Bua 3JIEKTPUYECKUX 3apsiiOB.
[IpoBOIHUKY, TUBIIEKTPUKH U MTOJTYTIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOTro 3apsa.

B3aumoneiicteue 3apsigoB. 3akoH Kymona. ToueuHbld  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe nose. HanpsokéHHocTh asnekTpuueckoro noss. [lpuHumn cynepro3unuun
NIEKTPUYECKUX MOJIeH. JINHUY HANPsPKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatmdeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpoBOTHUKYM M AUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJIEHCATOpa.

TexHu4eckne yCTpoMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIN, IIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHIUIT IEUCTBUS SJIEKTPOMETpA.

B3auMozeiicTBue HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JIMPNeKTpUKH B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOWAAW IUIACTHH,
pacCTOSTHUSA MEXKy HUMHU U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHUKHM TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTKa Lenu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHoOE, NapajiebHOE, CMEMIAHHOE COCIMHEHHE MPOBOAHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoymns—JIenia. MOIHOCTD 3IEKTPUIECKOTO TOKA.

DIIEKTPOABMKYIAs CUJIA U BHYTPEHHEE COIPOTHUBIICHHE UCTOYHHKA TOKA. 3aKOH OMma Ju1s
MIOJTHOM (3aMKHYTOH) 3sieKTpruecKkoil nenu. KopoTkoe 3amMbIkaHueE.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBomguuku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTH TOIYIMPOBOIHHKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PAacTBOpaxX M pacijiaBax »3JEKTPOJIUTOB. ODJIEKTPOJIUTHYECKAS
JIUCCOLMaNus. DIEKTPOIU3.

DneKTpUuuecKuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTENBHBIN pa3psia. MomHus.
[Lnazma.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peoctaT, HCTOYHHUKM TOKa, 3JEKTpOHArpeBareibHble MPUOOPBI, 3IIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA U0, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuilbl TOKa U HaPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, [LJIOIIAIU
MONEPEUHOr0 CEYEHUsI U MaTepHana.

CMenaHHOe COeTMHEHUE TIPOBOJHUKOB.

[Ipsmoe m3MepeHHe 3IEKTPOIABMKYIIEH cuiibl. KOpoTKoe 3aMbIKaHHE TajlbBAHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTUBIICHUSI.

3aBUCUMOCTh COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

NckpoBoii pa3psan U MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHne  2IeKTpOABMXKYLIEH CHJIBI MCTOYHHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBA3H

Wzyuenune kypca ¢usuku 0azoBoro ypoBHsS B 10 Kiacce ocymiecTBIseTCS € y4&€ToM
COJIEpKaTENIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHHSL:
SIBIICHWE, HAy4yHbI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelIeHUE CHCTEMbl ypaBHEHWH, JHMHEWHas QyHKIUA, TMapadoda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOCKIMH Ha OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, nuddysus, ocMoc, TermtooOMeH
KHUBBIX OPraHU3MOB (BHJIBI TEIUIONIEpPEIaut, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUCCKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBAa TBEPIBIX TeJ, KUAKOCTEW W Ta30B, 3JIEKTPUUYECKUE
CBOWCTBA METAJIJIOB, JICKTPOJIUTHYECKAs IUCCOLUAIIHS, TaJIbBAaHHKA.

T'eoepaghus: BnaxxHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHNE IBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAHEHHS HMITyJIbca B TEXHHUKE (pakerta,
BOJOMET M JIpyrue), JBUTATENb BHYTPEHHEIO CropaHus, mapoBass TypOuHa, OBITOBOU
XOJIOUIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJYYEHUSI COBPEMEHHBIX MaTepHajoB, B TOM YHCIE
HAHOMATepHalloB, ¥  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
JEKTPONpUOOpPOB, KCEPOKC, CTPYWHBIM MpPUHTEp, dSJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasznea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

ITocTossHABIe MarHuThl. B3amMojeiicTBHE IIOCTOSHHBIX MAarHMTOB. MarHuTHOE IIOJIE.
Bekrop MaruuTHON MHAYKIUU. [[puHIUIT Cynepno3uliui MarHUTHBIX MOJed. JINHUM MarHUTHOM
MHAyKuu. KapTuHa TMHUA MarHUTHOM MHIYKIIMH TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie mpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHAYKIWMKA MarHUTHOTO TOJIA
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA W 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MPOBOJIHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb U HampaBieHHE. J[BH)KEHUE 3apsyKEHHOM 4YacTHULbl B
OJTHOPOJAHOM MarHuTHOM mose. PaGora cuibl Jlopenna.

SIBieHnEe HIEKTPOMArHUTHOM WHAYKUMUH. [IOTOK BekTOpa MAarHUTHOW MHAYKIUH.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuK Dapajes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABMKYIIAs CUJA WHIAYKIUU B TMPOBOJHHKE,
JBUKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[TpaBuiio Jlenua.

NHayKTUBHOCTB. SIBIICHUE CAMOMHAYKIIMU. DJIEKTPOABMIKYIIASI CHJIa CAMOUHIYKIIUH.



DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHudyeckue yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE ANEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIMU MarHUTHOTO TIOJISI.

B3aunmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHNE NEKTPOMAarHUTHOW UHAYKIWH.

[TpaBuio Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
ITOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

UccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBieHUS 3IEKTPOMArHUTHON MHTYKIIUH.

Pa3nea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenbnast cucrtema. CB0OOOgHBIE MeXaHWYECKHWe KoyiebaHusa. [apmMoHHMUYeckue
koneOanus. Ilepuwon, dacrora, ammmryaa W ¢asza kojiebanwil. [IpyKWUHHBIH MasTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOICOaHUSX.

KoneGarenbupiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHLHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHUYECKUMH M 3JIEKTPOMArHUTHBIMU
koneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HJICATHHOM KOJeOATEIbHOM
KOHTYPE.

[IpencraBnenne o 3aryxaromux KoseOaHusxX. BeIHyX/IeHHbIE MEXaHUYEeCKHE KOJIeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHuTHbIE KOJIeOaHus.

ITepemennbiii Tok. CMHYCOMAQIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHNUE CHIIbI TOKA U HAPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepegaya U MOTPeOICHUE SJICKTPUUECKON SHEPrHH.
OKOJIOTMYECKUE PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynpTypa uCnosib30BaHusA
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOW CUCTEMBI (TIPYKUHHBIN UM MaTeMaTHYEeCKUN
MasITHHK).

Habmonenue 3aTyxaomux KoieoaHui.

HccnenoBanune CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Hab6nronenue pe3onanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHWs] OT  BPEMEHM) IS
DIIEKTPOMATHUTHBIX KOJICOAHHIHA.

Pe3onaHc mpu mociaeaoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KAaTYIIKH WHIAYKTUBHOCTH U
KOH/JIEHCATOopA.

Mogenb TUHUU 3JEKTPOIIepEauH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJa MaJIbIX KOJieOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue mnepeMEeHHOro TOKa B ILENM M3 IOCIEA0BAaTEIbHO COECIUHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60TIHbL

MexaHudeckue BOJHBI, YCI0BUA pacnpocTpaneHud. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BoNHBL [lomepeunble W mponaosibHble BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHUS M3Jy4Y€HUs SJIEKTPOMArHUTHBIX BOJH. B3anmuHas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, IMpeloMJIeHHue, mnoyspu3anusd, audpaxius, uHTepdepeHuus. CKOpocTb
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JI€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JIEKTpOMarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUUNBI paIUOCBSI3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckne ycTpoucTBa M IMPAKTUYECKOE MPUMEHEHHWE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIbTPa3BYKOBas JIMArHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, pPajHuONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpPaHEHUE TOMEPEUHBIX U MPOAO0IbHBIX BOJH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

HaGmronenue oTpakeHUs U IPETOMIICHUSI MEXaHUIECKUX BOJH.

Hab6nronenue natepdepeHInu U UG paKiini MeXaHUIeCKUX BOJIH.

3BYKOBOI pe30HaHC.

HabmioneHne cBsi3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOH
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPaKE€HUE, IPEIOMIICHHUE,
noJsipu3anus, Audpakius, UHTepdepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonMHERHOE pacIpOCTPAHEHUE CBETA B OJTHOPOIHOM Cpene.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHme M300pakKeHUH B IUIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKOHBI TpPENOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3aTenb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOIO BHYTPEHHErO
OTpPaKEHUS.

Hucnepcus cBera. CnoxxHbIH cocTaB 6eoro csera. Lper.



ColOuparonue W paccewBaloIIuMe JIUH3BL. ToHKas nuH3a. DOKyCHOE paccTosHHUE |
ONTHYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuilt B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. QopMyIia TOHKOU JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl HPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBass onrtuka. WuTepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus  cera. Judpakmumonnas pemérka. YcnoBue HaOMIONEGHUS TJIABHBIX
MaKCHMYMOB IIPH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHUYECKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyma, Qoroarmmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PPAKIMOHHAS
pemETKA, OISIPOU/I.

Jlemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHEHUEe, OTpakeHHEe W MpesiomyieHue cBerta. OnrTuyeckue
PUOOPHI.

[TonHoe BHyTpeHHee oTpakeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopnenn MUKpOCKOIIa, TEIECKOTIA.

Hab6nronenue natepdepeHIinm cBeTa.

Hab6nronenue nqudpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[TonydyeHue cnexTpa ¢ HOMOLIbIO IPU3MBI.

[Tomyyenue cnekTpa ¢ TOMOIIBI0 TUPPAKITNOHHON PEIIETKH.

Habmionenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Hab6nronenue aucnepcun cBeTa.

Pa3nes 6. OcHOBBI cielIHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH
I'panuipl NpUMEHMMOCTH KJIacCUYECKOM MexaHuKH. [locTynarsl crienuanbHON TEOpUH
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJSA CKOPOCTH CBE€Ta B BAaKyyMmMe, IIPHHLUI
OTHOCHUTEJIBHOCTH DWHILTEHHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMe/JIEHUE BPEMEHHU U COKPAILIEHUE ITTUHBI.
OHeprus U UMIYJbC PEIATUBUCTCKON YaCTHILIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas puszuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®dotonbl. ®opmyna [lmanka cBsa3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIHC
dboToHa.
OtkpeiTie u uccinengoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna aus porospdexra. «KpacHas rpanunay porodddexra.
Hasnenue cBera. OnbitTel [1. H. JIeOGenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHuueckue YCTpONCTBA M MpPaKTHUYECKOE MpUMEHEHHue: (OoTodJIeMEeHT, (POTONATUUK,
CoNTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -uactur. [ImanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXOJe aroma ¢
OJIHOTO YypOBHS »HepruM Ha napyrod. Buasl cnektpoB. CrekTp ypoBHEH 53HEpruud aroma
BOZOpPOJA.
BosHoBbIe cBoiicTBa yacTull. Bonubl ge bpoitnsa. KopnyckynspHO-BOIHOBOW Tyaanu3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.
TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJIN3
(crieKkTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Hab6nronenne nuHEHYaThIX CIIEKTPOB MU3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Habmionenue nnHeiiuaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCIIEPUMEHTHI, JOKa3bIBAIOIIINE CJIO)KHOCTh CTPOEHHs  djpa. OTtkpbiTHE
panunoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHnio coctaBa paJluoakTUBHOTO U3ITy4EHUSI.
CsoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BiusHue paqnoakTHBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykionnas mopmens sigpa [eiizenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uucio siapa. M30Tormnsbl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amMma-usznydeHue. 3akoH
pPaauoaKTUBHOTO pacraja.
DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [ledekT maccer sapa.
Snepublie peakuuu. JleneHue u CUHTES A1IEp.
Snepubiii peaktop. Tepmosnepublii cuHTe3. I[IpobmemMbl M TNEPCHIEKTUBBI  SAEPHOM
DHEPreTUKU. DKOJIOTMUECKUE ACTIEKTHI AEPHON SHEPrEeTUKH.
DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
OyHnaMeHTaIbHbIE B3auMoelcTBus. EquncTBO hrsnueckoit KapTUHBI MUpA.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomMoOa.

Jlemoncmpayuu

Cu€TurK HOHU3HUPYIOIINUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOe W MHPOBO33PEHUECKOE  3HAYCHHUE
ACTPOHOMHUH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE IBUKCHHE.

ConHeynas cucrtema.

Connine. ConHeuyHas akTUBHOCTh. Mcrounumk sHeprun ConHIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CIEKTpajbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM MOCHEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3/ TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpEMEHHBIE MPEACTABIEHUS O
MIPOUCXO0KICHUH U 3BOIoIMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumsl
rajakTuk. Paguoranaktuky u kBazapsl. YEpHbIE ABIPHI B sAPaX TANAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PazOeranme ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBo€ H3nydeHUE.

Macmtabnas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYXEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHHMA
JUTSL OTIPEJICIICHUs TIOJIOKEHUSI HEOSCHBIX 00OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noaymapus u ipkue 3BE3/1bI.

Hab6nronenus B Teneckon JIynsl, muraner, Maeunoro [lyru.

O0o0maree NOBTOPeHUE

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTUYECKOW, COLMATBHOU U
ITHUYECKON cdepax [esATEIbHOCTH 4YeNOBeKa, POJIb M MECTO (U3MKH H acTPOHOMHH B
COBPEMEHHON HAay4YHOM KapTHHE MHUpa, pPOJb (u3NUecKoi Teopun B GHOPMHPOBAHUU
MIPEACTABICHHUH 0 PU3NUECKON KapTUHE MHUPA, MeCTO (PU3UICCKOIN KapTUHBI MUPA B OOIIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢uzukm 0a30BOro ypoBHs B 11 Kiacce OCymIeCTBISETCS € Y4ETOM
COJIEpKaTEeNbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMu MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YyYEHHUEM METOJIOB HAYyYHOI'O MO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HaAOIIOJCHHE,
SKCHEPUMEHT, MOJAECIUPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIUU: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA,
MpU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEIEICHNE TUIOMIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: >meKTpUUEeCcKUe SBICHUS B KUBOW MPHUPOJAE, KOJeOATeNbHBIC IBIIKECHUS B
JKUBOU TIPUPOJE, ONTHUYECKHUE SIBICHUS B JKUBOW IIPUPOAEC, ACUCTBUE paJvalliy HA >KUBBIC
OpraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTAUIMYECKash CTPYKTypa TBEPABIX TeET,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIC TIONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX PyI, (poTochEMKa 3eMHOI
MTOBEPXHOCTH, IPEACKAZAHNE 3EMIIETPSICEHUM.



Texnonozcus: NTUHUM DIIEKTPOIIEpPENay, TEHEPATOP IEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TedYb, pajxap, paJuoNpUEMHHUK, TEIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue ydebHoro mpeamera «®du3nka» Ha YpPOBHE CPEIHEr0 OOIIEro 0oOpa3oBaHUS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHXKCHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3nKa» JOJKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHMEHTAlMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXJAeHHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCE pean3allii OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATENIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 OOIIECTBa;

NPUHATHE TPAAULMOHHBIX OOIIEUENIOBEYECKUX T'YMAHHCTUYECKUX U JIEMOKPATHYECKHX
IICHHOCTCI;

TOTOBHOCTb BECTH COBMECTHYIO NIE€ATEIbHOCTh B HMHTEpEcax TIpa)IaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYTPABIEHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJCHUCTBOBATh C COLUAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C UX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON WICHTUYHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTH)KEHMSIM POCCHMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OIIEHMBATh CHTYAllMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBbI M LIEHHOCTH, B TOM YHCJIE B I€ATEILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUHUBOTO OYAyIIero;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOUasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢du3nueckoil Hayke;

5) TpynoBOro BocnuTaHMs:

UHTEpEeC K pa3iuuHbiM chepam npodecCHOHaTbHOW JEesATeNIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oymyrien
npodeccuu 1 peaqTu30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE MJIaHbI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYIbTYphl, OCO3HaHHME TIJI00AJLHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYIIECTBJIICHUE JACHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIiMpeHre OmNbITa JACSITEIBHOCTH HKOJIOTMYECKOM HAlpaBIEHHOCTH Ha OCHOBE
UMEIOUTUXCS 3HAaHUN 10 (PU3UKeE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B MpOLIECCe U3YUCHUS (PU3UKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEA0BATENBCKYIO ACSITENbHOCTh HHANBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS
Ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSTENLHO (POPMYIMpPOBATh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEAeIATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabarbIBaTh IUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSM,
OLICHUBATh PUCKU MOCJIEICTBUN JESATENbHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU TOHITUSIMH W METOoAamMH (pu3uvecKon
HAYKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEAO0BATEIbCKON U MPOEKTHON AEATEeIbHOCTH B 001acTu
¢bu3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PEIlleHus 3a7a4
(GU3UYECKOTO COAepKAHUS, MPUMEHEHHUIO PAa3IMIHBIX METO0B MTO3HAHMUS;

BJIQJICTh BHUJAMU JIEATEIHHOCTU MO TOJYYSHUIO HOBOTO 3HAHUS, €r0 HHTEPIpETaIuH,
npeoOpa3oBaHHI0O M MPUMEHEHUIO B Pa3jMYHbIX YYEOHBIX CHUTyallMsiX, B TOM 4YHUCIE MpU
CO3JIJaHWU YU4EOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyalM3MpPOBaTh 3a7ady, BBIABUTATh
TUTNOTE3y €€ pelleHHs, HAaXOIWUTh apryMEHTHI MJs JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

AQHAIM3UPOBATh TIOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OIICHUBATbH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynHpOBaTH COOCTBEHHBIC 3a7aud B 0OPa30BATENBHOU AEATEIHHOCTH, B
TOM YUCJIE IPU U3yYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHbIE TOAXOAbl U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTePHATUBHBIEC PEILICHUS.



Pabora ¢ undopmaunmeii:

BJIAJCTh HaBBIKAMHU MOJy4YeHUs MH(oOpMaruu (GU3NYECKOTO COACpKAHUS U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITENILHO OCYHIECTBIATh IIOMCK, aHalW3, CUCTEMaTH3alMI0 |
MHTEPIIpEeTannio HHOOPMALIUH Pa3INIHBIX BUAOB U (HOPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTHh HH(OPMAIHY;

UCIIOJIb30BaTh CPEACTBa MH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 33/1a4 C COOJIOACHUEM
TpeOOBaHNI SPrOHOMHUKH, TEXHUKN 0€30MTaCHOCTH, TUTHEHBI, PECypcOCOepEKEeHHS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACPKAHUS B pa3NUYHBIX (opMmaTax ¢ y4EToMm
Ha3HaueHUs MHPOpPMALMU W LEJIEBOM ayIuTOpUH, BBIOMpaAs ONTUMAIbHYIO (GopMy
IPE/ICTaBICHNS U BU3YAITH3aLUH.

KoMMmyHHKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3MKH U BO BHE-YPOUHOH NESATEIHLHOCTH;

pacrno3HaBaTh NPEANOChUTKH KOHMIUKTHRIX CUTYallui U CMATYaTh KOH(MINKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMAThH U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYaTbHOU PaOOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJO0r0 4JIeHA KOJUIEKTUBA;

MPUHUMATh LI COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH W KOOPAMHHUPOBATH
JEUCTBUA IO €€ NOCTMKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENEISTh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOr0 y4aCTHHKA KOMaHJbl B OOIIMI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyaraTb HOBBIE NPOEKTHI, OLIEHUBATH UAEU C IMO3UMLHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYLIECTBIIAATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE [1€iiCTBUSA
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILIECTBISATh IMO3HABATENbHYIO JEATEIBHOCTh B 00JacCTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIC 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAaH PEIICHHs] PAacUETHBIX M KAYECTBEHHBIX 3ajlay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYeCKOM paboThl ¢ Yy4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEW U MPEANOYTEHUM;
JaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
pacHpsTh paMKH Y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIH;,
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO SPYAMLMU B 0O0NacTH  (PU3MKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHD.
CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:



JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B JESATEIHOCTb, OILICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEeHCTBUI
Y MBICJIUTENBHBIX MIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCHH TSl OLIEHKH CUTYallld, BbIOOpa BEPHOIO PEIICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIKEHUIO;

MPUHUMATH MOTHBBI U pTYMEHTBI JPYTUX TIPU aHAHU3E PE3YNIbTaTOB ICATEIbHOCTH;

NPUHUMATD ce0sl, TOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaABO U MPABO JPYTUX Ha OLIMOKH.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHSI TPOTPaMMBI IO (PU3HKE IS
YPOBHsI cpefHero olmiero o0pa3oBaHus y OOYyYArONIUXCSI COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, MpeArnoaaraiomui chopMupOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTH HAMPABJICHUSI PA3BUTHUS COOCTBEHHOH SMOIIMOHATBHOU c(hepbl, OBITh YBEPCHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOIIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHUPOBAaThCS K SMOIMOHATbHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHIO LEIM U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTb, YMEHUE AEHCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEI;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE ApPYruX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOLICHUS C JAPYTMMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 10 kjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

JEMOHCTPUPOBATh HA MPUMEpPaAxX poyib U MecTO (U3MKU B (POPMUPOBAHUM COBPEMEHHON
HAay4YHOU KApTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B NPAKTHUYECKOU
JIeITEeILHOCTH JIFOACH;

YUUTBIBATh TPAHMULBI NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOAEIEH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPAOE TEJIO, MACAIbHBIM Ta3, MOAEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIA AICKTPUUYECKUN 3aps]l IIPU PELICHUH
buznyeckux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUXKEHHE, CBOOOJHOE TMaJeHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUus, B3auMopaeucTBue Tein, Aauddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE JKUAKOCTEH M TBEPIBIX Tel, U3MEHEHHE 00bEMa Tesl IpU HarpeBaHUU
(oXJaXJeHUN), TEIJIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUS, IIJ1aBJICHUE, KpUCTAIIIN3aLMs,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPU €ro HAarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMHu COCTOSIHMSI ra3a B H30IpoLeccax, IEKTpU3alus Tell,
B3aMMO/ICHCTBUE 3aPs/I0B;



ONKCHIBAaTh MEXAHMUYECKOE JBI)KEHUE, MUCIOJB3Ys (hU3MUecKre BEeIWYMHBI: KOOpJIWHATa,
IyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHUE, Macca Tejla, CHJIa, UMIYJbC Tela, KMHETUYECKas
DHEprus, MOTCHIMANbHAS DJHEPTHs, MEXaHW4ecKas pabdoTa, MeXaHWYecKas MOIIHOCTh; IMpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (PU3MYECKHI CMBICT HCHOJB3YEMBIX BEJIWYHH, UX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (DOPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUHHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHMS, HCIIOJIB3Ys
¢usznueckue BEIMYMHBI: JaBIIEHUWE Tas3a, TemIepaTypa, CpeAHssi KUHEeTHYecKas JHeprus
XAa0THUYECKOr0 JBWKEHUS MOJIEKYJ, CPEAHEKBAJpPAaTUYHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEprus, padora rasza, Ko3((UIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JBUTATENIS; TIPH OMMCAHUH MPABUILHO TPAKTOBATh PUINYECKUIN CMBICIT HCIIOIB3YEMbIX BEIIMYHUH,
uX O0O0O3HAYEHUS M EIUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIIME JaHHYIO (HHU3HUECKYIO
BEJIMYUHY C IPYTUMHU BEJINYMHAM;

ONMCHIBATh U3YYEHHBIE 2JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporecchl), UCTONb3ys (PU3NUECKUE BEITUUMHBL: AJIEKTPHUECKUI 3apsii, AJIEKTpUUYECcKoe TOoJe,
HaIpsOKEHHOCTh MMOJISA, IOTEHLUMAN, pa3HOCTh ITOTEHUUAIOB; IPU ONHCAHUU IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IWHUIBL;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BETUYMHAMU,

aHaAM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3Ys (pU3MUECKUEe 3aKOHBI U
MPUHIMIBE: 3aKOH BceMupHoro tsrotenus, I, II m III 3axkonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruH, 3aKOH COXPAHEHHUSI UMITYJIbCa, IPUHLMI CYNEPHIO3ULNUNA CUJ, IPUHLIUII
paBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypol, MEepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUYECKOTO 3apsiia, 3akoH KyrnoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BRIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC TIPUHITUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHHYECKUX YCTPOUCTB;
pa3Iuy4aTh yCIOBUS X O€30MaCHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHHUIO (PU3NYECKUX SBIEHUN M IPOLIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HM3MEPEHUH, Tpu ITOM  (POpPMYyIUPOBATH
npobiieMy/3ajady W TUMOTE3y Y4eOHOTO OSKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEeJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI,

OCYIIECTBIISATh MpSAMbIE U KOCBEHHBIE H3MEpeHHs] (DU3MUECKHX BEJIUYMH, MPH STOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHsT M MCIOJIb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAHUEM
OpSIMBIX M3MEPEHHM, MPU HTOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUpPOBATH pE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BHUJE TAOMUIl U rpadUKOB, J1€TaTh BHIBOIBI
10 pe3yJIbTaTaM MCCIEA0BAHNUS;

coOnrofarh mpaBuia O€30MacHOro TpyAa MPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
yu4eOHOr0 JKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENILCKOM M  TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0paTopHOro 000pyI0BAHHUS;

pemaTh pacuéTHBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCHOIb3Ys
¢buznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4ll BHIOMPATh PU3NYECKYIO
MOJieb, BBIACIATh (U3NYECKUE BEIMYMHBI M (GOpPMYJbl, HEOOXOAUMBIE A €€ peIlleHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATh PEAbHOCTH MOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMUMHBI;



pelath KauyecTBEHHbIE 3aJauM: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUUBYIO IIETIOUYKY
paccyXJIeHHIi ¢ ONTOpON Ha W3Y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIIONIb30BAaTh TIPU  PEIICHWH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIIOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUU M IPEACTaBICHUs y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(QOpMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH MOTydaeMyro HH(pOpMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaa POCCUICKUX U 3apyOSKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, 00bACHEHUE IPOIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAaHMS 10 (U3MKE B IOBCEJHEBHOM JKU3HU JUId
oOecrieyeHns 6€30MaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPaMH U TEXHUUECKUMHU YCTPOWCTBAMHU, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOIIEH cperie;

paboTaTh B IPYIIE C BHIITIOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJe, MIaHUPOBaTh paboTy
TpyNONbl, palMoOHAIbHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JESATENBHOCTH B
HECTAH/IAPTHBIX CHUTYalHsX, aJ€KBATHO OICHWBATH BKJIAJ KaXKIOTO W3 YYaCTHUKOB TPYIIBI B
pelieHre paccMaTpuBaeMoi PoOIeMBI.

K xonmy o0yuenus B 11 kjacce mpeaIMeTHBIE Pe3yIbTaThl HA 0a30BOM ypOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

JNEMOHCTPHUPOBATh HA TPUMEpax poyib U MecTO (HU3MKu B (GOPMHPOBAHUHM COBPEMEHHOM
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH W TEXHOJIOTMM, B NPAKTHUYECKOU
JEeSTENIbHOCTH JIFOJIEH, IETIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUDA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHHS H3YyYEHHBIX (PU3UUECKUX MOJeNel: TOYEeUHBIH
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOUYEYHBIM HMCTOYHUK CBETa, sJIepHAasi MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sIIpa MPH pelieHn: HU3HUECKUX 3a7ad;

pacrio3HaBaTh (U3UYECKUE SIBIEHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAHTOBOM (PU3MKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE JEUCTBUS TOKAa, B3aWMOJCHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKIHS, JCHCTBHME MArHUTHOTO IIOJISI HA TMPOBOJHUK C TOKOM U JBIDKYIIUKCS 3apsij,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs M BOJIHBI, IPSIMOJIMHEWHOE PAaCcIIPOCTPAHEHHUE CBETA, OTpaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOISIpU3alUs CBeTa, JTUCHEpCUsi CBETa,
dorornekrpudeckuii 3¢pdekt (pororddekr), CBeTOBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHASI U UCKYCCTBEHHAsI PaJIMOAKTUBHOCTH;

ONKCHIBATh M3y4YEHHBbIE CBOWCTBA BeIIECTBA (PIEKTPUUYECKHE, MarHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX Cpell) U DJIEKTPOMATrHUTHBIC SIBJICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: JJIEKTPUUECKUIM 3apsia, CHia TOKa, JJIEKTPHUECKOE
HaIPsDKEHUE, JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh IIOTEHIIUAJIOB, 3JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moid, cuia Amnepa, cuna JlopeHila, MHIYKTUBHOCTb
KaTYIIKH, SHEPTusi 3JIEKTPUUYECKOrO0 W MArHUTHOTO MOJeH, MepuojJ M YacToTa KojeOaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CHJia TOKa B MPOIECCe TAPMOHHYECKUX SJICKTPOMATHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPH OMHCAHWUU TMPABUIHHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYEHHS M €IWHHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJTUUHUHY C IPYTMMH BETUYMHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETAa, SHEPTUs W
UMIyasCc (OTOHA, IMEpPUOJ ToJypacrhana, SHEpPrHs CBsI3W aTOMHBIX Sep, NpU OMHCAHUU
MPAaBWJIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHUS U



€MHMIIBI, YKa3bIBaTh (OPMYJIbL, CBSI3BIBAIOLIUE NAaHHYIO (PU3UYECKYI0 BEIUYMHY C APYTUMU
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PUINUCCKON BETUIHHEI;

AHATM3UPOBATh (U3NYECKUE TIPOIECCHl M SIBICHUS, UCIONB3YS (U3MUECKHUE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TOCHEAOBAaTENbHOIO U MAPAICIBHOIO COEIMHEHUs
MPOBOAHUKOB, 3akoH Jkoyms—JIeHIa, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIWH, 3aKOH
NPSIMOJIMHEHHOTO PaCIpPOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHeHHME OWHmTeHHa a1 ¢orodddexra, 3aKOH COXpPAaHEHUS HHEPIUH, 3aKOH
COXpaHEHMsI HMITYJIbCA, 3aKOH COXpAHEHHs DJIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4YHcla, MOCTyJaaThl bopa, 3aKOH pajnoOaKTUBHOTO pacnaja, MpH 3TOM pa3iuvarh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MATEeMAaTHUYECKOE BBIPAKEHUE U YCIOBHS (TPaHUIIBL,
001acTH) TPUMEHUMOCTH;

OTIpeIeNIATh HAaIpaBJICHWE BEKTOpa MHAYKLUWHW MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuibl Amriepa u cuiibl Jlopenna;

CTPOUTH M ONTUCHIBATH N300paKeHHE, CO3AaBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HWCCIICIOBAHUIO (PU3WYECKUX SBICHUH M IPOILIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX H3MEpEHUH: Tpu 3ToM  (POpMyIupoBaTh
npoOiemMy/3amady W TUMOTE3y y4eOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAaHHUS, TPOBOAUTH ONBIT U (JOPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIC H3MEpPEeHHs] (DU3MYECKHX BEIWYUH, MPH ITOM
BbIOMpATh ONTUMANbHBIN CHOCO0 H3MEpPEHUS M HCIONb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYUH C UCIOJIb30BAHUEM MPSIMBIX U3MEPECHHUIA:
IpU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YyJIbTAThl MOJYYCHHON 3aBUCHUMOCTH
busznyecKkux BEIWYMH B BHUAE TaOnull U TpapuKoB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEJIOBAHMUS,

coOnronarh mpaBuiaa 0O€30macHOr0 Tpyda MPU TPOBEACHUHM HCCICNOBAHUN B paMKax
y4e0HOTO0 OJKCIEPUMEHTa, Y4eOHO-UCCIICOBATEILCKOH M TMPOCKTHOW JEATEIIBHOCTH C
UCIOJIb30BaHNUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHONW (U3MYECKOM MOJEIbI0, HUCHOJIb3Ys
dbuznyecKkre 3aKOHBI M MIPHUHIIUITBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4l BHIOMPATh (PUINIECKYIO
MOJIeTb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE M €€ pEIICHUs,
IIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAaUeHUS (PU3NUECKON BEITHUNHBI,

pelaTth KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JOTMYECKH HEMPOTHBOPEUUBYIO IETIOYKY
pacCyXICHHI ¢ OTIOPON Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PH3UUECKHE SIBICHUS;

UCIIONIb30BaTh TIPU  PEIICHWH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIIOHHBIC
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUU M IPEACTaBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMH(QOpPMAIMK, MOJYYEHHOM W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH MOTy4aeMyto HH(pOpMAIIHIO;

OOBSCHSTH IPUHIIUIIBI IEHCTBUS MAIIWH, TPHOOPOB U TEXHUYECKUX YCTPOICTB, pa3andaTh
yCIIOBUS UX 0€30MaCHOT0 UCIIOIB30BaHUS B IOBCEIHEBHOI JKU3HH;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETHUECKHE 3HAHHUS 10 (U3UKE B TOBCEJHEBHOW JKU3HU IS
obecrieueHnst 0€30MaCHOCTH TIPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXpaHEHHUs 3I0POBbs U COOIOACHUSI HOPM SKOJIOTMYECKOTO MOBECHUS B OKPYKaIOILEel cpene;



paboTaTh B IPYIIIE C BHITIOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJei, MIaHUPOBaTh paboTy
TPYNIIbI, palMOHAIBHO paclpeneisTh OOS3aHHOCTM M  IJIAaHUPOBATh JCATEIbHOCTh B
HECTaHJAPTHBIX CUTyalMsX, aJ€KBAaTHO OLIEHMBATh BKJaJ Ka)KIOIO M3 YYAaCTHUKOB IPYIIIBI B
pelIeHrne paccMaTpUBaeMO MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NporpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. DU3UKA U METOAbI HAYYHOI'O ITO3HAHUSA
1.1 ®dusuka 1 METO ay4HOT0 TO3HA. 2 Bubmmorexa [OK
. 31 n MCTOJObI H HOTI'O ITO3HAHUA
A v https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinematiica 3 https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.2
Aunamika ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHe eXaHUKe 6 1 1 buommorexa IOK
. HBbI XpaHCHUA B MCXaHU
p https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 18

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 9 | bubnuoteka [JOK
' TEOPHHU https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2 1 1
3 OCHOBEI TEpMOAHHAMIKIL 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bu6mmoreka [IOK

®da3oBbI€ MEPEXOIBI

https://m.edsoo.ru/7{41bf72



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

Hroro no pazneny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmunoreka LIOK
4.1 1
DUICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosHHBIN 25IeKTpUUYECKU TOK. TOKHU B 12 bubmuotexa [JOK
’ Pa3IUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

11 KJTACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcebl
Pazngen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosje. DJeKTpOMarHUTHasI Bu6muotexa [JOK
1.1 11 1 3
WHTYKITHSI https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHu4ecKkue U AIEeKTPOMarHUuTHBIC 9 | bubnuoteka [JOK
’ Kose0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4YecKue U dJIEKTPOMarHUTHBIE 5 1 Bu6muotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97¢
but6mmoreka [IOK
2.3 O 10 3
HHia https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIEIIUMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUANILHOU TEOPUH 4 1 bubmmoreka [JOK
OTHOCHUTENIbHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6 bubnuorexa LOK

https://m.edsoo.ru/7{41c97¢



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

bubmunoreka LIOK

4.2 4
Crpocine atoma https://m.edsoo.ru/7{41c97¢c
bubmunoreka LIOK
4. A
3 TOMHOE PO > https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPU3UKH 7 bubnuorexa LOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3znen 6. OBOBHIAIOIEE IOBTOPEHUE

61 OboGmaiomee nosropeie ‘ g medsoony 4163
Uroro no pazgeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
Kosaun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
dusuka — Hayka o IpuUpoe.
1 Hayunsie MeT(})IK bl HOIIi)HaI.)HI/ISI 1 bubmorexa [OK
v A https://m.edsoo.ru/ff0c32¢2
OKPY>KaIOIIIeT0 MUpPa
Ponw u mecTo ¢pusuku B

) dbopMHUpPOBaHUH COBPEMEHHOMN | bu6nuoreka [IOK
Hay4YHOUN KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NeATEIbHOCTH JIIOIECH
Mexannueckoe OBUXKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO | bubmoreka [IOK
nBwxeHus. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE NpSIMONIMHENHOE | Bu6muotexa [JOK
JIBYKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JIBAXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOomHoe majieHne. Y CKopeHue | bubnuotexa [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.

7 JIBrmykeHHEe MaTepUaIbHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun oTHOcUTENbHOCTH | anues. 1 bubmunoreka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNHuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpunnun

9 Cynepno3uiuu cuil. Bropoit 3akox Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HrroToHa ast MaTepuanbHON TOYKU

10 Tpetuii 3akon HeroToHa miis bu6nuoreka [IOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TsAroteHus. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmorexa [JOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kodddument tpeHust.

13 Cuna CEHpOTI/IBJIeI({bI/Iq:I pu I[BI/I)P;(GHI/II/I bubnmorexa LOK

https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTH WJIH ra3e
[ToctynarensHoe U BpaliaTreiabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmeHT cunsl. [1nedo cumnsl. Ycenous https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPIOIO Teja
Nmnynbec maTepuanbHOU TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckast sHEprust MaTepruagibHON bubmmoreka [JOK
Touku. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUU

17 [ToreHunanbHas dHEprus. Bu6muotexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorennumanbHas 3HEPTUs yupyro
neOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3u
MMOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumanpHbple U HEMOTEHIUAIBHBIE
cuiibl. CBsA3b paboThI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTrUuu

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas paboTa
«HMccnemoBanue CBs3U pabOTHI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PaCTIKCHUS
PE3MHOBOT'O JKI'yTa

20

KonTtponbHas pabora o Teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE)

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TeEI

23

Macca monekyn. KonnuectBo
BemectBa. [locTostHHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ uzMmepenue. [llkana Temneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ilenbcus

HUneansueiii raz B MKT. OcHOoBHOE

but6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa
26 CpeHEeW KMHETUYECKON SHEPTUU bubmmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona
27 3akon [lanpToHa. 'a30BbIC 3aKOHBI
JlaboparopHas paboTa
73 «HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMmH COCTOSHUS
Pa3peKEHHOr0 ra3a
29 N3omnporieccrl B uaeaabHOM ra3e u ux but6mmoreka [IOK
rpaduyueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJNHAMHYECKON CHCTEMBI U
30 crroco0On! e€ m3meHeHnus. KoanuecTBo bubnuotexa [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOTO UJI€aTbHOTO
rasa
31 Bunael renonepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonnuecTBo TEmnoThI Npu bubmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbI mpoiecc
13 [lepBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubmmoreka [JOK
NIPUMEHEHUE K U30ITpoIieccaM https://m.edsoo.ru/ff0c5efc
34 HeobpaTumocTs poIeccoB B bubmmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJINHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun nevicreus u KI1/ remoBoit

but6mmoreka [IOK

35 MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKooruyeckre mpoodIeMbl
TEIJIO3HEPTEeTUKU
13 O6o0maromuii ypok «MonexkysipHas bubnuotexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTtponbHas pabota mo teme
39 «MonekymnspHas ¢puzuka. OCHOBBI bubmorexa [IOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooGpazoBaHue U KOHACHCALUS. Bu6muotexa [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIFOTHAS 1 OTHOCHTEIIbHAS
41 BJIAXXHOCTh BO3yXa. HachileHHBIN bubmorexa OK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
4 amopdHbIe Teaa. AHU3OTPOITHS bu6nuoreka [IOK
CBOMCTB KpuUCTaJLIOB. JKujakue https://m.edsoo.ru/ff0c6510
Kpuctamuibl. COBpeMEHHbIE MaTepHUAaIIbI
[TnaBneHue M KpUCTAIIA3AITHS.
43 VY nenbHas TEII0Ta MJIaBJICHUS bubmorexa [IOK
g ’ https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmunoreka LIOK
44 YpaBHeHHE TEIIOBOTO OajaHca
PABHCHHE TEIIOBOT i https://m.edsoo.ru/ff0c6820
45 OnekTpu3anus Tei. JNeKTPUIECKUN bubmmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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3apsiI0B

[IpoBOTHUKY, TUATIEKTPUKH U

46 IIOJYIIPOBOAHUKU. 3aKOH COXPaHEHUS bubmmorexa LOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bec
ANEKTPUUYECKOTO 3apsiia
BzaumopeiicTBue 3apsa10B. 3aKOH
47 Kynona. ToyeuHBIN 3JIEKTPUYECCKUI bubmmorexa LOK
y ’ p https://m.edsoo.ru/ff0c6ced
3aps
Hanpsix€HHOCTB 2JIEKTPUYECKOTO
43 nosist. [IpuHOun cynepno3uuuu bubmmoreka [JOK
BNIEKTPUYECKUX NoJe. JInnnuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 37eKTpOCTaTHUECKOTO
49 nois. [Torennuan. PasHocTh bubnnorexa LIOK
) At https://m.edsoo.ru/ffOc6f00
[IOTEHIMATI0B
IIpoBOAHUKY U TUDIEKTPUKHU B
50 anpeKT OCTaTUYECKOM nonIe bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
but6mmoreka [IOK
51 DnexkTpoéMKocTh. Konnencaro
p a P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHCcaTOpa. DHEPrUs 3apSKEHHOTO bubmmorexa [OK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJCHCATOpa
53 JlabopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHLHOTO

amnrmapara, CTpyHHOT0 IpUHTEpA.
DJIEeKTpOCTaTUYECKAs 3alUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMJIeHHE SIEKTPONPUOOPOB

55

DIJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cymiectBoBaHus. [[0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[MocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHHUKOB. JlaboparopHas pabota
«M3ydeHne CMeIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenue DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MMPOBOJAUMOCTD TBEPIIBIX
METaJIOB. 3aBUCUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

DIIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MTyYKOB

61

[omynpoBoiHUKH, UX COOCTBEHHAS U

npuMecHas mpoBoauMocTs. CBOMCTBa
p—n-nepexona. [lonynpoBogHuKOBbIE
pUOOPBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B paCTBOPAX U

6 pacriaBax 3JIEKTPOJIUTOB. | bubmmoreka [JOK
DIIEKTPOJIUTHYECKAS AUCCOIALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEeKTPUYECKUH TOK B ra3ax.

63 CaMoCTOsITeTbHBIN U | bubmuoreka [IOK
HECAMOCTOSITENbHBIN pa3psa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DJeKkTpudecKre npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 Bu6muotexa [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o06marmuii ypox 1 bu6nuoreka [IOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTtponbHast pabota mo Teme

66 «nekTpocratuka. [locTossHHBIN 1 bu6nuoreka [IOK
3JIEKTpUYEeCKUl TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX Cpelax»

67 PesepBHbiil ypok. KonTponpHas | bubmmoreka [JOK
pabora o Teme "DneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0o0maromuii ypok 1 Bu6muotexa [JOK

o temaM 10 kitacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Ne

n/
n

Tema ypoka

Koan4yecTBo 4acoB

KonTpoanb
Hble

Bce

ro
padoThI

IpakTnue
cKHe
padoThI

Jara
usyue
HUS

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTeIbHbI
e pecypchbl

IlocTostHHEIC
MarHMTHI B UX
B3aHMMOJCHCTBU
e. MaruuTtHoe
nosne. Bekrop
MarHUTHOM
WHTYKIIAH.
JInaun
MarHUTHOM

WHIYKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c9778

MarauTtHoe
oJjie
MIPOBOJTHHUKA C
TOKOM. OTIBIT
Opcrena.
Bzaumogeiicts
ne
MIPOBOJIHUKOB C
TOKOM

bubmunoreka LIOK
https://m.edsoo.ru/f
f0c98fe

Jlaboparopuast
pabora
«3yueHue
MarHMUTHOTO
TIOJIST KaTYIIKH
C TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c98fe

[elictBue
MarHUTHOTO
MoJIs Ha
MIPOBOJHHUK C
TokoM. Cuita
Awmnepa.
JlaGopaTtopHas
pabora
«ccneqoBanu
€ JEUCTBUSA
MIOCTOSIHHOTO

bubmunoreka LIOK
https://m.edsoo.ru/f
f0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

Mar"ura Ha
pamKy c
TOKOM»

[eiicTBue
MAardmuTHOI' O
I10JI1 Ha
JBIDKYIIYIOCS
3apsKEHHYIO
yactuiy. Cuna
Jlopenua.
PaGoTta cribl
Jlopenua

but6mmoreka [IOK
https://m.edsoo.ru/f
f0c9df4

DneKTpoMarsu
THas
WHTYKITAS.
[Torok BekTOpa
MarHUTHOM
WHIYKIIAH.
2]1C
WHIYKIIAH.
3aKkoH
AJIEKTPOMArHUT
HOW MHIYKIUU
®dapages

Jlaboparopuast
pabora
«Hccnenosanu
€ SIBIICHHS
AJIEKTPOMArHUT
HOU
HHIAYKLIUID)

bubmunoreka LIOK
https://m.edsoo.ru/f
f0cals0

NuaykTuBHOCT
b. SIBIICHNE
CaMOWHAYKITUH
.DC
CaMOMHAYKIUU
. DHeprus
MarduTHOTO
TOJIS KATYILIKH
C TOKOM.
DJIeKTpOMarHu
THOE I10JIe

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0ca600

Texanueckue



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

YCTpOMCTBA U
ux
MIPUMEHEHHUE:
ITOCTOSIHHBIE
MarHuThI,
3JEKTPOMAarHuT
bl,
AJIEKTPOJBUTAT
€Jb,
YCKOPHUTEIHN
SJICMCHTApPHBIX
YacCTHLI,
WHYKIUOHHAs
reyb

10

O06o06marommi
YPOK
«MaruuTtHoe
moJie.
DJIeKTpOMarHu
THas

WHITYKITUS

bubmunoreka LIOK
https://m.edsoo.ru/f
f0cab82

11

KonTponbnas
pabora 1o Teme
«MaruutHoe
ToJie.
DJIeKTpOMarHu
THas
WHIYKLUSA

bubmunoreka LIOK
https://m.edsoo.ru/f
fOcad58

12

CBoOoHBIE
MeXaHHYECKHE
KoJIeOaHMUsI.
I'apmoHHnUecku
¢ KoJieOaHwsI.
YpaBHeHue
TapMOHUYECKH
X KoJIeOaHH.
[IpeBpaiienue
SHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcaf06

13

Jlaboparopuast
pabora
«Hccnenosanu
€ 3aBHCHMOCTH
nepuoja



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

MaJIbIX
Koebauuit
rpy3a Ha HUTHU
OT JUIMHBI HUTH
M MacChl
rpy3a»

14

KonebarenpHbl
W KOHTYP.
CBoOoHbBIE
AIEKTPOMArHUT
HBIE KOJI€OaHus
B HJI€QILHOM
KoJIe0aTeIbHOM
KOHTYpE.
Amnanorus
MEXITY
MeXaHNYECKUM
HH
AIEKTPOMArHUT
HBIMH
KoJIeOaHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0cb820

15

dopmyna
Tomcona.
3akoH
COXpaHEHUS
SHEPTUH B
HJIcaILHOM
KoJIe0aTeIbHOM
KOHTYpE

bubmunoreka LIOK
https://m.edsoo.ru/f
f0cb9c4

16

[IpencraBnenu
eo
3aTyXaroumx
KoJIeOaHMSX.
BeiHyX1€HHBIE
MCXaHHYCCKHUE
KoJIcOaHusI.
Pe3onanc.
Brinyxiennbie
AJIEKTPOMArHUT
HBIE KOJIe0aHus

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcbb86

17

[TepemenHbIit
TOK.
CunycounaanbH

bubmunoreka LIOK
https://m.edsoo.ru/f
fOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

BIM
MEPEMEHHBIN
TOK.
MontHocTh
MEPEMEHHOTO
TOKa.
AMIUTUTYIHOE
Hu
JEUCTBYIOLLEE
3HAUCHHUE CHIBI
TOKa B
HaIpsHKEHUS

18

Tpancdopmaro
p.
IIpousBoacTso,
nepenaya u
notpe0ieHne
AJIEKTPUYECKON
SHEpPIrun

19

YerpolicTBo U
MPaKTUYECKOE
MPUMEHEHUE
AJIEKTPUYECKOT
0 3BOHKa,
reLeparopa
MEPEMEHHOTO
TOKa, TUHUN
3JIEKTpOoIIepeia
q

bubmunoreka LIOK
https://m.edsoo.ru/f
f0cc324

20

OKOIOTHYECKH
€ PUCKH TIpU
MIPOU3BOJICTBE
3IEKTPOIHEPTH
u. Kynerypa
HCIIOIb30BaHUS
AIIEKTPOIHEPTH
" B
IOBCEIHEBHOMU
JKH3HHU

21

MexaHu4uecKue
BOJIHEI,
YCIIOBHUS
pacnpocTpaHeH

bubmunoreka LIOK
https://m.edsoo.ru/f
fOcca54



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

us. [lepuon.
CxopocTb
pacnpocTpaHeH
us U AJIMHA
BOJIHBI.
[Tonepeunslie u
MIPOJOJILHBIE
BOJIHBI

22

3BYK.
CxkopocThb
3BYKa.
I'pomkocTh
3ByKa. Beicora
ToHa. TeMOp

3ByKa

bubmunoreka LIOK
https://m.edsoo.ru/f
fOcecOc

23

DJIeKTpOMarHu
THBIC BOJIHBI,
MX CBOMCTBA U
CKOpOCTb.
IIkama
AJEKTPOMArHUT
HBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOccfel

24

[TpuHIUIIBL
panroCBsI3U U
TEJICBUJICHUS.
PaszButne
CPEACTB CBSI3H.
Pagnomokanus

25

KoHnTpoabHas
pabora
«Konebanus u
BOJIHBI»

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcc6f8

26

[IpssMonuHENHO
e
pacnpocTpaHeH
HE CBETa B
OJTHOPOJTHOM
cpene.
Toueunprit
HCTOYHHK
ceera. JIyu
CBeTa

Bbubmunoreka LIOK
https://m.edsoo.ru/f
f0cd350



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350

27

OTtpaxxenue
CBeTa. 3aKOHBI
OTpaKCHHUS
CBeTa.
[Toctpoenue
M300pakKeHUI B
MJI0CKOM
3epkaie

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0cd4e0

28

[Ipenomnenue
cBera. IlomaoOE
BHYTpPCHHEE
OTpakeHHE.
[IpenenpHblid
YTOJI TIOJIHOT'O
BHYTPEHHETO
OTpaXKEHUS

bubmunoreka LIOK
https://m.edsoo.ru/f
f0cd716

29

JlaGopaTtopHas
pabora
«M3mepenue
MoKasarens
MPEIOMIICHUS
CTEKJIa»

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0cd67a

30

JIMH3BL
ITocTpoenue
M300paXeHUI B
JIMH3E.
dopmyna
TOHKOM JIMH3EL.
VBenuuenue
JIMH3BI

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcddle

31

Jlaboparopuast
paborta
«Hccnenosanu
€ CBOMCTB
M300pakKeHUI B
TUH3AX)

32

Hucnepcus
CBeTa.
CrnoxxHbIH
cocTaB 0eJoro
cBeta. IBer.
Jlaboparopuast
pabora



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

«Habmonenue
TUCTIEPCUU
CBETa»

33

HNuTtepdepeniu
s CBETA.
Hudpaxius
CBeTa.
JudpakimonHa
s peIETKA

but6moreka [IOK
https://m.edsoo.ru/f
f0ced22

34

[TonepeunocThb
CBETOBBIX
BOJIH.
[Tonspusanus
cBeTa

but6mmoreka [IOK
https://m.edsoo.ru/f
fOcf02e

35

OnTtnyeckue
npuOopsl U
YCTpOMCTBA U
YCIIOBUS UX
0e30macHOTo
MIPUMEHEHUS

36

['panuubr
MIPUMEHUMOCTHU
KJ1aCCUYECKOM
MEXaHUKH.
[Toctynatet
CIelranbHON
TEOpUHU
OTHOCHTEILHOC
TH

bubmunoreka LIOK
https://m.edsoo.ru/f
f0cf862

37

OTHOCHUTENBHO
CTh
OJTHOBPEMEHHO
CTH.
3amemienne
BpPEMEHH U
COKpalieHue
JUTAHBI

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcfad2

38

OHeprus u
HMITYJIbC
PENSTUBUCTCKO
M YacTHIIBI.
CBs13b Macchl ¢

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68

JHEPTUeH u
HUMITYJIbCOM.
OHeprus MoKos

39

KonTponbnas
paborta
«Ornruka.
OcHOBEI
CIICLMaJIbHOM
TEOPHUH
OTHOCHUTEIBLHOC
THY

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcf610

40

DOTOHBI.
®opmya
[Inanka.
DHeprus u
HMITYJIbC
dbortona

bubmunoreka LIOK
https://m.edsoo.ru/f
fOcfel6

41

OTtkpbiTHE U
UCCIIETIOBaHKE
dhoTorddekra.
OnbiTer A. T'.
CroneroBa

bubmunoreka LIOK
https://m.edsoo.ru/f
fOcftc4

42

3aKOHBI
dhoTtodrddekra.
VYpaBHeHue
OWHIITENHHA
L
dotorddekra.
«Kpachnas
TpaHUIa»
dorordpdekra

bubmunoreka LIOK
https://m.edsoo.ru/f
f0d015e

43

JlaBnenne
cBeta. ONBITHI
I1. H.
JleOGenena.
XHUMHUYECKOE
JNIEHCTBUE CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d04a6

44

TexHuueckue
YCTpOMCTBA U
MPaKTHUYECKOE
MIPUMEHEHHUE:
(hoTOdNIEMEHT,



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

dboTonaTuuK,
COJTHCYHAs
Oarapes,
CBETOTUO/

Pemenue 3amau

10 TEME bu6mmoreka [IOK
45 «DIIEMEHTBI https://m.edsoo.ru/f
KBaHTOBOM 1040302
OTITUKH
Mogaens aroma
Tomcona.
OnbIThI
Pesepopia 1o but6mmoreka [IOK
46 PACCEAHHIO 0- https://m.edsoo.ru/f
f0d091a
YaCTHII.
[Inanerapnas
MOJIETb aTOMa
bubmunoreka LIOK
[Toctynatet
47 Bopa https://m.edsoo.ru/f
f0dOafa
N3nydyenue u
TIOTJIOIICHHUE
¢boToHOB IpU
nepexoje bubmmoreka [JOK
48 aromMa C OJHOTO https://m.edsoo.ru/f
YPOBHS f0dOafa
SHEPTUH Ha
npyrou. Bunsl
CHEKTPOB
Bonnosrie
CBOMCTBa
gacTHIl. BoIHEBL
ne bporis.
KopryckyssipH bu6nuoreka [IOK
49 0-BOIHOBOI https://m.edsoo.ru/f
f0dOca8
JTyau3M.
CrnoHTaHHOE U
BBIHY)KJICHHOE
W3ITyYCHUE
OTtkpbiTHE
bu6mmoreka [IOK
50 PaiHOAKTHBHOC https://m.edsoo.ru/f
TH. OIBITHI

Pezepdopaa o

f0dofd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

OTIpEeJICIICHUIO
cocraBa
paiMOaKTUBHOT
0 W3JIy4yeHUus

51

CBoiicTBa
anbda-, 6era-,
raMma-
U3ITy4eHUSI.
Bausane
PaIMOaKTHBHOC
TH Ha JKUBBIE
OpraHU3MBI

52

OTtkpbiTHE
MPOTOHA U
HEUTpOHA.
N3otomsl.
Anbda-pacna.
ONEeKTPOHHBIN
u
MTO3UTPOHHBIN
Oera-pacmaj.
lNamma-
U3ITy4yeHue

bubmunoreka LIOK
https://m.edsoo.ru/f
fod1162

53

DHeprusi CBs3U
HYKJIOHOB B
saape. SAnepHeie
peakuuu.

S nepHbrit
peakTop.
[TpoGemsr,
MEePCIEKTHUBBI,
9KOJIOTUYECKUE
aCIEeKThI
SIIEPHOU
SHEPTEeTUKU

bubmunoreka LIOK
https://m.edsoo.ru/f
f0d1356

54

DneMeHTapHbIe
YaCTHUIIBI.
OTtkpbiTHE
MO3UTPOHA.
MeTtonasl
HaOJIIONEHUS U
perucTpanuu
3JIEMEHTAPHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d0e38



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

YacTHII.
Kpyrasiii cton
«DyHgameHTan
bHBIE
B3aUMOJICUCTBH
s1. EnuacTBO
buzmdeckoi
KapTHUHBI
MHUpa»

55

Bun 38é3aH0ro
HeoOa.
Co3sBe3nus,
SIpKHUE 3BE3/1bI,
IUIAHETHI, X
BUJIMMOE
JIBIJKCHHUE.
Conneynas
cHCTeMa

56

Comnnune.
Conneynas
AKTHUBHOCTb.
Hcrtounux
SHEPTHH
CounHia n
3BE3]T

57

3BE3 MBI, UX
OCHOBHBIC
XapaKTEPUCTUK
H. 3BE3bI
rJIaBHOM
IIOCIICOBATEIIh
HOCTH.
Buyrtpennee
CTpPOEHUE
3BE3 .
CoBpemMeHHbIE
MPEICTaBICHUS
0
MPOUCXOXKICHU
H U 3BOJIIOIAU
Connna u
3BE3]

58

MineuHplit




IIyre — Hama
I'amakTuka.
ITonmoxxenue u
JIBIDKCHHE
CouHiia B
I'amakTuke.
IamakTukn.
YépHble AbIpsI
B sJIpax
rajakTHK

59

Bcenennas.
Paz0eranune
raJIakTHK.
Teopus
Bonsiroro
B3pbIBA.
PenukToBoe
W3JTy4YEHHE.
MeraranakTuka

60

Hepemennsie
poOIIeMbI
aCTPOHOMUHU

61

KoHnTponbHas
pabora
«DeMEHTBI
aCTPOHOMHUU U
acTpou3uKm»»

62

O6o0maromuii
ypok. Ponp
¢buzuku u
aCTPOHOMUU B
SKOHOMHYECKO
i,
TEXHOJIOTHYECK
oM,
COLIMAJILHOM U
3THYECKOM
chepax
JeSITEIbHOCTHU
YyeJIoBeKa

63

Oo6o0maromuit
ypok. Posnb u
MeCTO (PU3UKU




U aCTPOHOMHUH
B COBPEMEHHOU
Hay4HOU
KapTUHE MHpa

64

O6006maromui
ypok. Ponp
¢buznyeckoi
TEOpUU B
dhopmMupoBaHUHT
MpeICTaBICHUI
o uznueckoi
KapTUHE MHpa

65

O6006maromui
ypok. Mecto
buzmveckoi
KapTUHBI MUpa
B 00IIEM psTY
COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MPEICTABICHUI
0 MIpUpoe

66

Pe3epBHbIit
YPOK.
MarunurtHoe
noJie.
DJIeKTpOMarHu
THas UHAYKLIUS

67

Pe3epBHbIit
ypok. OnTHka.
OcHOBEI
CIelranbHON
TEOPHUH
OTHOCHUTEJIBLHOC
™

68

Pezepurbiit
YPOK.
KBanToBas
¢buzuka.
OIEeMEHTHI
aCTPOHOMHUU U
acTpo(U3HUKH

bubmunoreka LIOK
https://m.edsoo.ru/f
f0d1784



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

68
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