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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OcHNPe mamnwceHuit 1 TPeOOBAHUM K pe3ysibTaTam
OCBOGHHUSI OCHOBHOU 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmmxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OIIPENETAIOTCS OCHOBHBIE LM M3Y4YEHHs] (PU3UKKM HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI [0 roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Du3nka» Mo rojgam o0yuyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxaromiem mupe. IkoapHbIN Kypc GU3HKK — cHCTEMOOOpasyomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OMpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTe€pHaloOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3ydenne ¢u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaroummxcs, B (OopMUpPOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YUEOHBIX UCCIICOBAHUM.

B ocHOoBy kypca ¢u3WKM [Ji ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaThb Kak IPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B ~~~~--—"—"—" ~ -~ maTepuan Kypca (PU3HKU
oObeAMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBiseTCs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTHYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusuku mpeanonaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
M3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXKIACHUS
po0JIeM palMOHATIBFHOTO MPUPOIOIOIH30BAHUS U IKOJIOTMYECKOM 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: Ppuznueckoil Teopuu, posin PyHIaMEHTATbLHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TEOPUH, JMJIS OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJIICHUNA U
MIPOIIECCOB).

CHCTEeMHO-AESATENbHOCTHBIN TOJIX0JI B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O0YYarolUXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YUEHHUYECKUX
NpaKkTUYECKUX padoT. BbiaeneHne B yKa3aHHOM IepeyHe 1adopaTopHbIX pador,
MPOBOAUMBIX JUISI KOHTPOJIE W OIIEHKH, OCYIICCTBISICTCS  y4aCTHUKaMU
o0pa30BaTeNBLHOTO TIPOIlecca WCXOJs W3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM  obOecrmeumBaeTcsi  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYUH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbimioe BHUMaHUE yHENsSeTCA pPEHICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM 119 pacU€THRIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a7a4d C SIBHO
3aIaHHOM (hU3UYECKOM MOJICIIbIO, TTO3BOJISIFOIIE MPUMEHSATh N3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak U UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NYECKHX SBICHUH W MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa rh==m -~ ~e~mo—r g CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuambHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJIKEH U3y4YaThCsl B YCIOBUSIX
MpeIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM AOIKHO OBITH
HEeoOXoMMoe J1abopaTopHoe OOOpyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKe YUCHUUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyAoBaHHE (OpPMHUpPYETCS B COOTBETCTBUM C
MPUHITITIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUS  M3Y4YaeMbIX  SBJICHUA W  MPOIECCOB, OMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000OpynOBaHHME MJIS YUYEHHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPY/IOBAaHHUS JIOKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMM LEJIIMHU U3y4Y€HUS] PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYarOIIMXCS K Hay4dHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpOBaHUE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHue TpeaCTaBICHUNW O pONM (PU3MKHU JJIS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX 1elield 0OecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha ypOBHE CPEHETO O0Iero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMKH 00  o0mmx  (uU3MIecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJIIOYast MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HMKY U
AJIIEMEHTHI aCTPOPUUKY”

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
oOBbsiCHeHUS (PHU3WYECKUX SBIACHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
dbu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3faHue pu3NUecKor MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJ1a4uH;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHLHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJIs Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMmme 1o (uU3MKE TMepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEM 00yJarouXxCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 METOAbI HAY4HOTI'O IO3HAHUSA

duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOIECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
du3nuecKue 3aKOHbI U TEOPUHU. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢u3uku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble W IU(POBBIE HU3MEPUTEIBHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepUaibHOW TOUKH, UX MPOCKIMM Ha OCH CUCTEMbl KOOPAUHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeintHoe  aBvKeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH 11O
OKPYKHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAs
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckrue yCTpPONCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne nBukeHUs Tena, OPOIICHHOTO TMOJ| YIJOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

Hanpagienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopmvie pabomul

N3ydeHne HEpaBHOMEPHOT™ ™~~~ ~—~ ~ =~ 0 ONpPEAEIICHUS MTHOBEHHOMU
CKOPOCTH.

HccnepoBaHnne COOTHOLIECHHS MEXAY ITyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCIICIOBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (moxosi, CKoiapxeHus, kauenust). Cumna tperusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBl OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUHH.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTte. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Y cioBusl paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie padbomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3UMHOBOM 00pasiie, OT ux JAehOpMAaIIHH.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHUus @ MexXaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepualibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorennumanpHas SHEprusl. [TorenimanbHas SHEprus YIIPYTO
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loreHuuanbHple WM HENOTCHUUAIBHBIE  CHUJIBI. CBsi3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHndeckue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHUE: BOAOMET, KOIED,
MPYKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHH
T€JIa Ha TPUMEPE PACTSKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEH H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl Monekyl. KonundectBo BemectBa. [locTosiHHas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[ennbcus.



Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HACANBbHOro raza. AOCONIOTHas Temreparypa Kak mepa
CpelIHEel KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temneparyp KenbBuHa. ['a30BpI~ ~~7 = “Tmormrores ¢ MenneneeBa—KnaneiipoHa.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30IMPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckne yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHHUM.

OnpIThl 110 MU PY3UN KUAKOCTEN U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYIIECTBOBAaHHE MEXKMOJIEKYJIIIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS MACANBHOTO rasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonunamuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOJIMHAMHUYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
DHEPrusl  OAHOATOMHOTO  HIEANBHOrO  rasa. Buael  Temuonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3ITyUeHUE. Y IeNIbHAs TEIUIOEMKOCTh BEILIECTBA.
KosruecTBo TEIIOTH NpH TEIIIONEpEaaye.

[Tonsitue 06 ammabatHomM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K Hm3omporeccaMm. [ 'paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtumMoCcTh TPo1IeCCOB B MIPUPOJIE.

TeruioBpie  mamuHbl.  [IpUHOUNBL ~ JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEpPrUM B TEIJIOBBIX MamnHax. Kodp@uiMeHT moie3Horo
nericTBus TemioBod MmammuHbl. I{ukn KapHo m ero ko3pduimeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEMI0IHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEW =~~~ — =" T ~OBEPIICHUU PAOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHre BHYTpEHHEN SHEPIUM (TeEMIIepaTypbl) TeIa MpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3MmepeHne yaenbHoi TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacelllleHHbIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiibl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenune npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HaOnronenune HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JlemoHCTpauus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. IIpOBOJHUKHM, OUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXPAHECHHS
ANIEKTPUUYECKOTO 3apsia.
B3aumopeiictBue 3apsaaoB. 3akoH KymoHa. TodeuHbli SJIeKTpUUYECKUid 3apsii.
Onextpuyeckoe mnosie. Hanpsxk€HHOCTh 3iieKTpuuyeckoro mois. IIpuHiun



CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmuman.  Pa3HocTh
noTeHuuasnoB. IIpoBogHUKM ¥ ~ "~~~ "7~ T 3JEKTPOCTATUYECKOM MOJIE.
Jvsnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckne yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIEKTPOMETpP, DIEKTpOCTaTHUECKas 3alluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLAaH
IUTACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

OHEpPrus 3apsHKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHne 21eKTpoEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEeKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora nsnekrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUXKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 114 OJHOM (3aMKHYTO#) 5ieKkTprudeckol uenu. KopoTkoe 3aMbIkaHKeE.

OneKkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAILIOB OT TeMrepaTypbl. CBEpXIPOBOANMOCTb.

DNEeKTpUYECKUid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynmpOBOAHUKH. CoOcTBeHHas U IpUMeECHast IIPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

OnexkTpuyecKuidi TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJIHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALINS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIBTMETpP, PEOCTaT, HCTOYH™™™* ~ "~~~ ~"~==~HarpeBaTeJbHble MPHUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBLIHN TMO/I, TaTbBAaHUKA.

Jlemoncmpayuu

W3MepeHne CUITbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYEHHS M MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenue amexTpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4E€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJ0rMu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (puuueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep6osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAH['€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra30B, JJICKTPHUYCCKHC CBOMCTBA MCTAJIJIOB, JJICKTPOJIIMTHUYCCKAA JAucCConUanusd,

rajbBaHUKA.
l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.
Texnonoeus: mpeoOpazoBar™~ ~— % ~ ~~oIb30BAHUEM MEXaHU3MOB,

YYET TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE SJEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumonmeilcTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM WHAYKUOMH. [IpyHOMO cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUH TO0JI MOCTOSHHBIX MarHUTOB.

MarautHOoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUUH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencrBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOTyJib U HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM mnoJie. Pabota cuisl JlopeHna.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
MHAYKUAHW. OJIEKTPOABIKYIAS CWia WHAYKIUW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUjla HHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJIa
CaMOUHTYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3JIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM UHAYKUUWA MAaTHATP ™™™~~~ -

B3anmoseiicTBruE 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHTyKUUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast cuctema. CBoOOgHBIE  MEXaHUYECKHE  KOJeOaHWUI.
["apmonnyeckue konedanus. [lepuon, wacrora, amrumryaa u ($aza KoyieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuii MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHne sHepruu Npu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJ€OaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIEC 3JIEKTPOMATrHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
HHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JJICKTpodHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHON CHUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CBOOOIHBIE IEKTPOMArHY™ "~ ~ =~~~ v~

OcnuorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HaIlPsDKEHUSL OT BPEMEHHU) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3sonanc mnpum mocienoBaTEIbBHOM COEAMHEHWH PE3UCTOpPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopnenb TMHUY 3JIEKTPONEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KOJ€OaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IOCIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W MPOJOJIBbHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpoCcTh 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHU4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu n auppakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmoienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOM KoJieOaHuH.



HccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass onTuka. '™ — -~~~ pacpOCTpAHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHue m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIIOTHBIN MOKa3aTehb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ger.

ColOuparome U pacceuBaroiiue JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTOsSTHUE W ONTHYECKas Cuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B UHTep(hEpEHIIMOHHOU
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M NPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJIIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paCIpOCTPAHEHUE, OTPAKEHHE U IPEJIOMIIEHUE CBETA.
OnTtuyeckue mpruodOpHI.

[TomHOE BHYyTpeHHEE OoTpakeHue. Mozenb CBETOBOA.

HccnenoBanre CBONCTB M300pKEHUHN B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKona.

Hab6mronerne natepdhepeHIIny CBETA.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomydyenue ciexTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEHIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul



N3mepeHne nokasaTess IpeJoMIICHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCHTEIBLHOCTH

['panunbpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOJAYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEMHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTVHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMILYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €70 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbotorpdexra. YpaBHenue DuHmTeitHa s hoTodddexra. «KpacHas rpanuiiay
dboToaddexra.

JHasnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUEe: (POTODIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToadekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
ITmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydyenue u moriomieHue
(GOTOHOB TpU MEpexo/ie aToMa C OJHOTO YPOBHSI SHEPIHMHM Ha Jpyroi. Bumsr
criekTpoB. CIEKTp YpOBHEW HEPrUr aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOlicTBAa yacTull. BosHbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
Ty alli3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHndeckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGmrogenue TMHEHYaThIX ~~ ~~ =~ e -
Jlazep.
Yuenuueckuii sakcnepumenm, nabopamopmuvie padbomul
HaOmnronenue tMHENYaTOro CekTpa.
Tema 3. Amomnoe a0po
DKCIEpUMEHTBI, JIOKA3bIBAKOIIUE CIOXHOCTh CTpOeHUsS sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, OeTa-, ramMMma-u3ITy4eHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass moxens simpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sAjipe. Snepubie cuibl. Jlepekt Macchl siapa.
S nepHble peakunu. JleneHue u CUHTES sIep.
Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IACPHOU SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJieicTBUA. EAMHCTBO (pu3nueckol KapTUHBI MUPA.
TexHuyeckue yCcTpouCTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTurK MOHU3HPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U ACTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMHM.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAaPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCICIOBATCILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Pa~—~~"—-——""+ » »~~~appl. YEépHbIE ABIPHI B sAIpax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaGnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPENICTICHUS] TI0JIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro [lyTu.

Oo0o0maromiee MOBTOPEHUE

Ponr u3uku u acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4HON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(dbu3nYeCcKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCyIiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKH TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAINA TIIOCKUX (GUTYp U 00BhEMA Tell.

buonoeusa: »nektpuueckue SBICHUS B JKMBOW MpUpOJE, KoyieOaTelabHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIUYECKAS] CTPYKTYypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHau3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KW MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, UHAYKIHOH™ "~ —~~~ ~°7~= “anyonpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoeHue ydeOHOro mnpenMerd «WHU3HKa» HAa YPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yiIbTaThl OCBOCHHS yueOHOro npenmera «Dusmka» T0KHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOyYarolMXcsi PYKOBOJICTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOIrO OOIEeCTBa, PACIIMPEHUE KUZHEHHOTO
ONbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh TPAKIAHCKON MO3ULMN 00YYAIOLIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIbHOCTh B MHTEpEcax Ipa)kIaHCKOTrOo
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aluu;

YMEHHE B3aMMOJICNICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OILIEHMBAaTh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIIEHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucymero pu3snveckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuiei npodeccuu U peamu3o= ="~ -~~~ -"rarrto~ KY3HEHHBIE IUIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX MpodiIem;

IUIAHUPOBAHKE U OCYILECTBIICHNUE JEHCTBUN B OKPYKAOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3ydeHUs  (QU3MKUM  OCYLIECTBJIATH NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIMBUIYAJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (QOopMyJNIHMpOBaTH W aKTyaIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh 1NN JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYUST B  PaccMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJICTh HAyYHOW TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMH
buznueckoil HayKu;



BJIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIEHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOUCKY
METOJIOB pelIieHusl 3a1ad (HU3UIECKOTO COJCpKaHUS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJEC PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKM;

JaBaTh OIIEHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MMPHOOPETEHHBIHN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JaCTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPEIaraTh OpUTrHHATIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 3a/1a4UH, JOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnpopmanueii:

BJIaJICTh HAaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIPHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINI0O WHPOPMAIIMK Pa3IMIHBIX BHAOB U (opm
MIPE/ICTABIICHUS,

OIICHUBAThH JIOCTOBEPHOCTHh MH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a7lad ¢ CcOoOMIoJieHueM TpeOOBaHUN HSPrOHOMMKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPeCypcocOepeKeHHUs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B PA3IU4YHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS WHPOPMAIIUX | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMATIBLHYIO
dbopMy TIpEICTABICHHS M BU3YaIH3allNH.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISTH OOIICHNE HA YPOKax (PM3UKH U BO BHEYPOUHOU JESTEIBHOCTH,
pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallid H  CMST4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUSI C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éToM 0OLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OPUHUMATh eI COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOErO BKJAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYALMSIX, TPOSABIISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHMBeEpCaAJbHbIe Y4eOHbIC JCHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEILHOCTh B 00JAaCTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHS] PACUETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYJAWIMH B O0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JeTh HABbIKAMU  [O3HABATEJbHOM  pediieKcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTrO
pEeLIeHHS;



yMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPH aHAINU3E pe3yIbTaTOB
NeSITCIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPH aHAJINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mpomecce DOCTHXKEHHSI THYHOCTHBIX PE3YJbTATOB OCBOCHHSI MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUTUXCs
COBEPIIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEJUICKT, MIPEAMOJIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIFOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBATHCA K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTIKCHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBEHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YyUarOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHbI MHUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTMH, B IPAKTUYECKON ESATEIBHOCTH JIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuaibHas TOYKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBath (pu3nUecKue ABJIEHUsS (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U



ANEKTPOJIMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, HWHEPIUS,
B3auMoieicTBre Ten, U dy3us, OPOYHOBCKOE NBIKECHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00BE™~~ ~~— — =~ v~~~ 1y (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCALMs, IUIABJICHUE, KPUCTAJUIM3alMs, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZ€, CBS3b MEXKAY NapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
ANEKTpU3aLus TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (DU3NUECKUE BEIUYUHBI:
KOOpAMHATa, NyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMITYJIbC T€JIa, KWHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOINHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YEMbIX BEIMYHMH, WX OOO3HAYCHUS U €IUHMUIIBI,
HaXOJUTh (OPMYJIbl, CBS3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3Ysl (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi YHEPIrusl XaOTUUYECKOIO JIBUKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, padbora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JIAHHYIO
(U3MUECKyIO BEJIMUMHY C APYTUMH BEJIUUMHAM;

ONMCBHIBAaTh N3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ys (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD IMOJIsA, MOTEHIHAN, PA3HOCTh MOTEHIMAJIOB;
Py ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT UCIOJIb3YyEMbIX
BEITUYMH, MX OOO3HAUECHMS] W €JIMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JaHHYI0 (PM3UYECKYIO BEJITUYUHY C IPYTUMU BEJIMUUHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIb3Ys (PU3HUECKUE
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM JSHEPIUM, 3aKOH COXPAHEHHUSI HMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW YHEPIUU TEIUIOBOTO JIBUKEHHS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasianyarh CIOBECHYIO
(GbOpMyITHUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOICTB; pazinyarh yCJIOBUS UX O€30MaCHOTO UCIOIb30BaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBIMIOJIHATh JKCIEPUMEHT! ™ ~ "~ ° morerg GU3UYECKUX  SIBJICHUU U
MIPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYyJI0BaHMS, MPOBOJAUTH OMNBIT U
(bopMyIMpOBATH BHIBO/IBI,

OCYUIIECTBJISATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh ~ 3aBUCUMOCTU  MEXAY  (U3UYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yIbTAThl IMOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJroaTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCICTOBaHUI B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
NESATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO
00opy10BaHUS;

pemarb pacy€THhIE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJB3YsI (PU3NYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaIN3a YCIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEoOXoauMbIe NJisi €€ PEeIlIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYEeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOl Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCKHe SABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7ady  COBPEMEHHBIC
MH(pOpPMAITMOHHBIE TEXHOJIOTUH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEICTABJICHUS YYEOHOU M HAy4YHO-MOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyto HHPOpMaITUIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BHUTHE
TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MPU OOpaIleHuH ¢ IPUOOpPaMU U TEXHUUYECKUMHU
YCTPOWCTBAMH, JIJIi COXPAHEHUS 37I0POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeaE;



paboTaTh B TpyIIe C BBHIMOJHEHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
IJIAHUPOBATH JICSITEIBHOCTh B HECTAHIAAPTHBIX CUTYAIlUSIX, aJICKBAaTHO OIICHUBATH
BKJIJT K&KJIOTO U3 YYACTHUKOB I**"™" "~ ~ =~ ~~ar=~ = ccMaTpUBaEMOM IPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mnpeameTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW Hay4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUYHTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJICIICH:
TOYCUYHBIN JCKTPUICCKUIN 3apsij, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacrio3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJIMHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKASI TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsif, AJIEKTPOMArHUTHBIE KojeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBECHUE
JUHENYaTOro CIEeKTpa aToMa BOJOpOJa, €CTECTBEHHAas U HMCKYyCCTBEHHAas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IMYHBIX  Cped) W

AJIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMONB3YsSd (U3NYECKUE BEIUUYHUHBIL:
JIIEKTPUYECKUHN 3apsl, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, NIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJsA, cwia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKH, SHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuN B KoJeOATeTbHOM KOHTYpE, 3apsil U cuja ToKa B IIpolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs W EAWHMIIBI, YKa3bIBaTh
(dbopMyIbl, CBS3BIBAIOIIME JIAaHHYIO (PU3MYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IIPOLECCHI, HCIIOIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJT TIOTypaCIiaia, YHEPTHUS CBSI3H
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIb3yeMBIX BEJMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO uU3p™"~"" - - C JIpyTUMHU BEJIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3MUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI W MPUHITUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MaPAILICITHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PacipOCTpPaHEHUs! CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OMHIITEHa miga pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHsI MMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpu 3TOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUS (TpaHHIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAIIPABJICHNE BEKTOpa WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIBI AMriepa 1 cuitbl Jlopentia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BEITIOJTHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH STOM
dbopmympoBath TpobiieMy/3aady M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
bopMyIUpPOBaTH BHIBO/IHI,

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBINA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIENIOBATh 3aBUCUMOCTH (DUM3MYECKUX BEJIMYMH C HCHOJIb30BAaHUEM
NPSAMBIX HM3MEPEHHUH: MPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHJC TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHHUS,

coOI0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCICIOBAHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHUEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
o00opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1a4u
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ peIlleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JJOTUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PpacCyXIEHHH C omop~* =~ ~~ =~ 33K0HbI, 3aKOHOMEPHOCTU U
¢u3nveckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpE/ICTaBJICHUS Y4eOHOM W HAYYHO-TIONYJISIPHOW MH(pOpMAIMU, TTOTYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMy0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIlIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyarh YCIOBUsA MX 0€30IacHOTO HCIOJb30BaHMS B TOBCEIHEBHOI
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEIO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacHOCTH MpPU OOpaIlllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOIO
IIOBEJICHUS B OKPY’KaroLIeH cpene;

paboTaTh B TpyHIe C BBHIMOJIHEHHEM pPA3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMIBL, PAMOHAIBHO paclpenesaTh OO0S3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne o/ P Kontpoabnbsie IlpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. DUBUKA U METOAbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
) 8 Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro nio pazgeny 18
Pazpnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
’ TEOpHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@dazoBbIE TEPEXOBI

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




Uroro no pazgeny

24

Paznen 4. JIEKTPOJANHAMUKA

4.1 DNIeKTpOCTaTUKA 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jie/ioB U TeM undposbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nosne. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
) UHIYKIAS https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
’ KoJieOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHU4YeCKHE U DIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 10 3
3 Onika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crIEIIMAIBHOM TEOPUHU 4 | bubnnorexa [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Paznen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
IICMEHTEL KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97c¢

4.3

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pa3pesa 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pasznen 6. OBGOBHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngg;;f;;gg};fmcwc
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

®dusuka — Hayka o npupoje. Hayunsie

KoauuecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

! METO/bl TIO3HAHUSI OKPYKAIOLIEro MUpa !
Posb 1 MecTo (hu3uKu B opMUPOBAHUT

2 COBPEMEHHOM HAyYHOU KapTUHBI MUpPA, B 1
MPAKTUYECKOU JI€ATEIbHOCTH JIIOIEH
MexaHnueckoe JBUKECHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO |
nerkenus. [lepemenienue, CKOpoCTb,
YCKOpEHHUE

4 PaBHOMEpHOE IPSIMOIMHEWHOE JBUKEHNE 1

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE |
JBUYKEHUE

6 CBoOoaHoe majeHue. Y cKopeHue |
CBOOOIHOTO MaJeHUs

7 KpuBonunelinoe aBuxeHue. JBrxeHnne |
MaTepuaIbHON TOYKHU 10 OKPYKHOCTH
[Ipunuun otHocuTenbHOCTH ["anunest.

8 NuepuuanpHbie cuctemsl oTcuera. [lepBbliit 1
3akoH Hprotona
Macca tena. Cuina. [lpunnun

9 Cynepno3uiuu cui. Bropoit 3akoH 1

HprotoHa s MarepuanbHON TOUKH




10

11

Tpetuii 3akoH HeroTOHA [ MaTepraibHbIX
TOYEK

3aKoH BCeMHUpHOro TsaroreHus. Cuia
TsokecTu. [lepBas kocMHuYeckasi CKOPOCTh

12

13

14

15

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koaddumment tpenuns. Cuna
COIIPOTHBIICHUS MPH IBU)KCHUU TEJa B
KHUJKOCTH WIIH Ta3e

[TocTynarenbHOE U BpalareabHOe
JBIKEHHE a0COJIIOTHO TBEPJOTO TEa.
MowmenT cunbl. Ilnedo cunsl. YcioBus
paBHOBECHUSI TBEPIOTO Tela

NMnynec MmaTepualbHONM TOYKHU, CUCTEMBI
MaTEpUAIbHBIX TOYEK. IMITyIbC CHIIBI.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUYKEHUE

16

Pabora u MOIITHOCTH CHUIJIBI. Kunernmueckas
sHeprus marepuanbHoi Touku. Teopema 00
M3MEHEHUH KHHETUYECKOW SHEPTUn

17

[TorenumaneHas sHeprus. [loTeHnnanpHas
SHEprus ynpyro aepopMupOBaHHOMN
npyxuHsl. [loTeHnnanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

18

[ToTeHunanbHble U HEMOTEHIMAIbHBIE
cuibl. CBsI3b pabOTHI HEMOTEHITHATHHBIX
CHJI C I3BMEHEHUEM MEXaHUYECKOW SHEPTUN
CUCTEMBI TeJl. 3aKOH COXPAaHEHUS
MEXaHUYECKON YHEPTUN




19

20

21

JlaboparopHas padorta «VccnenoBanue
CBsI3H PaOOTHI CHITBI C H3MEHEHHEM
MEXaHUYECKON IHEPTUU Tejla Ha IPUMEpe
PaCTSKEHUS PE3UHOBOTO KI'YTa»

KontponbHas paboTa mo teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKEY

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KHHETUYEeCKOi Teopuu. bpoyHoBCcKoe
nsuxenue. Auddysus

22

XapakTep ABUKECHUS U B3aUMOJICHCTBUS
4acTHUL BeniecTBa. Moienu CTpoeHus ra3os,
AKUJKOCTEH U TBEPABIX TEI

23

24

25

Macca monekyn. KoanuecTBo BemecTsa.
[TocTostnuas ABoraapo

TennoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [lkana remneparyp Llenscus
Uneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

26

AOcomtoTHas TemrepaTypa Kak Mepa
CpeIHEW KMHETUYECKON SJHEPTUU JBUKEHUS
MOJIEKYJI. YpaBHeHHEe MeHieneeBa-
Knaneiipona

27

28

3akoH JlampToHa. ["a30BbIC 3aKOHBI
Jlaboparopnas pabota «VccrnenoBanue

3aBUCUMOCTH MCIKY IMapaMCTpaMn
COCTOSIHUS pa3pCKCHHOTO Ira3a»

29

H3onporiecchl B e€anbHOM ra3e u ux




rpaduyeckoe npeacTaBieHue

BHyTpeHHss dHEeprus TepMOJUHAMUYECKON
CHCTEMBI U CIIOCOObI €€ U3MEHEHHUS.

30 KomnyecTBo TemioTs! u padora.
BHyTpeHHsIsl 3Heprust 0IHOATOMHOTO
u7ealbHOrOo ra3a

31 Buns! Tenonepenaun
VY nenbHas TEIIOEMKOCTb BEILIECTBA.

32 KonmuecTBo TENMNOTHI pHU TEILIONEpEIayE.
AnmabaTHBIN mporecc

13 IepBblii 3aKOH TEPMOJUHAMUKHU U €TO
IIPUMEHEHHE K U30IpoLeccaM

34 HeoOpaTuMocCTh Mpo1ieccoB B MpUpPOIE.
Bropoii 3ak0H TepMOAMHAMUKI

35 [Tpunun nevicreus u KII/ TenmoBoi
MaII1HbI

36 Huxn Kapno u ero KIT/{

37 DKOJIOru4ecKue mpooIeMbl
TEII09HEPTETUKU

18 Oo6o06maromuit ypok «MomnekynspHas
¢u3uka. OCHOBBI TEPMOAMHAMUKI
KonrtponbHas pabora no Teme

39 «MonexynsipHas ¢puznuka. OCHOBBI
TEPMOJUHAMUKN

40 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL.
Hcnapenune u xunenue

41 AOCOII0THAS M OTHOCUTENbHASI BIAYKHOCTh

BO3ayxa. HacellenHslil nap




Teépnoe Teno. Kpucramimyeckue u
amopgHbIe Tena. AHU30TPOIHS CBOWCTB

42 KpucTayioB. Kujakue KpucTasuibl.
CoBpeMeHHbIE MaTepHalIbl

43 [InaBnenue u KpuctauM3anus. Y aebHas
teruioTa miasneHus. Cyomumarus

44 YpaBHEHHE TEIIOBOTO OamaHca

45 DnekTpu3anus Tei. DISKTPUIECKUi 3apsi.
JIBa BU/1a SIEKTPUUYECKUX 3apsI0B
[IpoBOAHMKY, TUINEKTPUKU U

46 MOJIYIIPOBOIHUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa

A7 B3aumopeiictBue 3apsnoB. 3akon Kyona.
TodeuHblid EKTPUIYECKUI 3apsi
Hanpsok€HHOCTD 371€KTPUYECKOTo MOJIS.

48 [IpuHIHUI Cynepno3uIuy JIEKTPHYECKUX
nosiel. JInHun HanpsKEHHOCTH

49 Pabota cuit 3eKTpocTaTuyecKoro mossl.
[Torenmman. Pa3HOCTh OTEHLIMATIOB
[IpoBOIHMKY U AUDIIEKTPUKH B

50 ANEKTPOCTATUYECKOM II0JIE.
JsnexTpudeckas IpOHULAEMOCTh

51 DnekTpoémMkocTh. KoHziencatop

57 OnEeKTPOEMKOCTH INIOCKOT0 KOHJEHCATOPA.
OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

53 JlabopaTtopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJeHcaTropa"

54 [IpuHIMI NENCTBYSA U TPUMEHEHNE




55

56

57

KOHJICHCATOPOB, KOIMTUPOBAIILHOTO
ammapara, CTpyHHOro IpuHTepa.
DneKkTpocTaTUYecKas 3alnuTa. 3a3eMIIeHue
AJIEKTPONIPUOOPOB

DIJIEKTPUYECKUH TOK, YCIOBUS €0
cymectBoBanus. [locrosaunsiii Tok. Cuia
toka. Hanpsixenue. ConporuieHue. 3aKoH
Oma 11 yyacTka 1enu

[TocnenoBarenbHOE, TapaIETBHOE,
CMEIlIaHHOE COEIMHEHNE IPOBOHUKOB.
Jlaboparopnas pabota «/3ydyenue
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOBY»

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH Jxxoyns-Jlenna

0.5

58

3axon OMa 11 [OJIHOH (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenne DJIC ncToyHMKa TOKa U €ro
BHYTPEHHETO CONPOTHBIICHUS

0.5

59

Pesepaubiit ypok. KonTponshas pabora mmo
teMe "DnekrponuHamuka" / Beepoccuiickas
poBepoyHas paboTa

60

61

O6o0maromuii ypok «JIeKTpOAuHAMUKAY /
Bcepoccuiickas mpoBepouHas paboTa

DJEeKTpOHHAs MPOBOJUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOJIMMOCTb




62

63

DJIEKTpUYECKUH TOK B Bakyyme. CBOICTBa
3JEKTPOHHBIX MMYyYKOB

[TonynpoBoAHUKH, UX COOCTBEHHAS U

MpUMecHas poBoguMocTh. CBocTBa p—n-
nepexoza. [lomynpoBogHUKOBBIE TPHUOOPHI

64

DNEeKTPUYECKHUI TOK B pacTBOpax u
pacriaBax 3J€KTPOJIUTOB.
DNEeKTpOoNIUTHYECKAs JUCCOLIUALIMS.
DnekTponus

65

DNEeKTPpUYECKUM TOK B raszax.
CamocTosITebHBIN 1 HECAMOCTOS TEIbHBII
pa3psa. Mouaus. [1nazma

66

67

68

DneKkTpuyecKre mpudophl U YCTPOMCTBA U
WX TIpakTU4YecKoe npuMmeHenue. [Ipapumna
TEXHUKHA O0€30MaCHOCTH

KonrtponbHas pabora no Teme
«Qnekrpoctaruka. [TocTosHHBIM
JNEKTPUYECKUI TOK. TOKHM B pa3iIM4HbIX
cpenax»

PezepHblit ypok. O0o0maronuii ypox mno
teMaM 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

IlocTostHHEIE MATHUTEI U UX
B3aumojieiicTBue. MaruutHoe nose. Bekrop
MarHUTHON MHIYKUUU. JIMHUU MarHuTHOM
WUHIYKIUH

MarnuTHO€e 1oJjie TPOBOTHUKA C TOKOM.
OnbiT Opctena. Bzaumonelicteue
MIPOBOJTHUKOB C TOKOM

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

IIpakTuyeckue
padoThI

Jlaboparopuas pabora «/3ydcHne
MArauMTHOI'O IIOJIA KaTyIIKHU C TOKOM)»»

JleiicTBrE MarHUTHOTO TIOJISl HA IPOBOTHUK C
tokoM. Cmita Ammnepa. JlabopatopHuas pabora
«HccnenoBanue AEMCTBUS TOCTOSSHHOTO
MarHuTa Ha PpaMKy C TOKOM)

JleficTBE MarHUTHOTO MOJIS Ha
JBUKYIIYIOCS 3apsiKeHHY0 yactuily. Cuiia
Jlopenua. Pabora cunsl JlopeHua

OnexkTpoMarHuTHas HHAyKuus. [ToTok
BEKTOpa MarHuTHOU uHaykuuu. 3/1C
MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuun dapazes

JlabopaTopHas pabota «lVccnenoBanme
SIBJICHUSI SJIEKTPOMArHUTHON MHTyKIIHK

NHayKTUBHOCTBH. SIBIE€HUE CAMOUHIYKIWH.




10

OJIC caMOMHAYKIIUUA. DHEPTHUS MArHUTHOTO
TIOJIS KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
noJie

TexHnuyeckue ycTpoicTBa U UX MPUMEHEHHE:
MIOCTOSIHHBIE MAarHUTBHI, 3JICKTPOMArHUTHI,
ANEKTPOABUTaTENb, yCKOPUTEIN
3JI€MEHTapHbBIX YaCTHUIl, MHIYKIIUOHHAS M1€Yb

O606maromuii ypok «MarautHoe mosie.
DNEeKTPOMArHUuTHAS WHIYKIIHSD)

11

12

13

14

15

16

Kontponbnas padota nmo teme «MaruutHoe
rosie. DJIEKTPOMarHuTHasE WH Ty KLU

CB0o0OOIHBIE MEXaHUYECKHE KOTeOaHusl.
[Mapmonunueckue kosnebanus. Y paBHEeHHE
rapMoHUYecKux kojebanuii. [Ipespaienue
SHEPTUH

JlaboparopHas pabdorta «ccnenoBanue
3aBHCHMOCTH TepH0/ia MaNIbIX KoJeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a»

Koneb6arenbHblil koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B HJ€aTbHOM
Kosie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMH H DJIEKTPOMArHUTHBIMH
KOJIEOaHUAMU

®opmyna ToMmcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJICATHHOM KOJIeOaTeIbHOM
KOHTYpe

[IpencraBienue o 3aTyxaroUMX KojaeOaHUAX.




BbIHyX/IeHHBIE MEXaHUYECKHE KOJIeOaHuUs.
Pesonanc. BeinykaeHHbIe
OJICKTPOMArHMTHBIC KoebaHus

[Tepemennsbiii Tok. CuHYCOUIATBHBIN
MepeMEeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO

17 TOKa. AMIUIUTYJTHOE U JEHCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA U HAIIPSHKEHUS

18 Tpancdopmarop. [IpousBoactso, nepenaya u
noTpe0ieHne IeKTPUIECKOM SHeprun
VY CTpONCTBO U IPAKTUYECKOE IPUMEHEHUE

19 ANEKTPUYECKOTO 3BOHKA, FEHEpaTopa
[IEPEMEHHOTI0 TOKa, JTMHHUN 3JIeKTponepeaayd
DKOJIOTHYECKHE PUCKU IIPU IPOU3BOJICTBE

20 anekTposHepruu. KynbTypa nucnosnab3oBaHus
AJEKTPO3HEPTHH B IOBCEAHEBHON KU3HU
MexaHnuecKkue BOJIHBI, yCIOBUS

)1 pacnpoctpanenus. [lepuon. Ckopocts
pacnpocTpaHEeHUs U JUTMHA BOJIHBI.
[Tonepeunsle ¥ MPOIOJIbHBIE BOJIHBI

” 3Byk. CKOpOCTb 3ByKa. | pOMKOCTB 3BYyKa.
Bricota Tona. TemOp 3Byka

3 DneKTpOMarHuTHHIE BOJHBI, UX CBOICTBA U
ckopocTb. [lIkana 3neKTpoMarHuTHEIX BOJIH

24 [IpuHIMIBI paTUOCBSI3U U TEIEBUACHHUS.
PazButue cpeacts cBsa3u. Paguonokamus

25 Konrponbnas padora «Konebanus u BOTHBD

2% [IpssMonrHENHOE pacIIpOCTPAHEHHE CBETA B

OoIHOpOHOM cpee. ToueuHblid HCTOYHHK




27

cBera. Jlyd cBera

OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [locTpoenue n3o00pakeHUH B MIOCKOM
3epkaie

28

IIpenomiienue ceera. IlonHoe BHyTpeHHEe
oTpaxkeHue. IIpenenbHbIil yroi noaHoro
BHYTPEHHETO OTPAXKECHUS

29

30

31

Jlaboparopuas padota «3mepenue
MOKa3aTessl MPEIIOMIICHHS CTEKIIa

JIunzsl. [TocTpoeHune n300paskeHuil B JTHH3E.
dopmyia TOHKOH JHH3BI. Y BEJTHUCHHE
JIMH3BI

Jlaboparopnas padota «VccienoBanue
CBOMCTB M300pa)KCHHUH B JIMH3aX)

32

33

34

Hucnepcus ceeta. CiiokHbII cocTaB 0€10ro
cgera. [[Ber. JlabopaTopHas pabota
«Habntonenue qucrnepcun cBeTa»
Wntepdepennus cera. Audpakius cera.
JudpakuonHas pemeéTka

HOHepeqHOCTB CBCTOBBIX BOJIH.
HOJ'ISIpI/BaI_[I/IH CBCTa

35

36

37

OnTrueckue MpuOOpbI U yCTPOICTBa U
yCIIOBUS UX 0€30IaCHOr0 MPUMEHEHHUS
I'panu1bl IPUMEHUMOCTH KJIACCUYECKOM

MCXAaHUKH. HOCTyJ'IaTBI cHeluanbHOM TCOpHHU
OTHOCUTCIBHOCTU

OTHOCUTENHHOCTh OOTHOBPECMCHHOCTH.
3aMCI[J'IeHI/Ie BPEMCHH U COKpPAIICHUC NJIMHBL




DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON

38 yacTulbl. CBSA3b MacChl ¢ SHEPTUEH U
HMITYJIbCOM. DHEPIUsl OKOs

39 KontponbHas padota «Onruka. OCHOBBI
CHelHabHON TeOpPUN OTHOCUTEIEHOCTH

40 ®oronsl. opmyina [Inanka. DHeprus u
UMIyJIbC (HOTOHA

41 OTtkpsiTHE U HccaenoBanue Gorodddexra.
Omnsitel A. I'. CroneroBa
3akoHbl porodddexra. YpaBHEHUE

42 Duinmreitna g Gotosddexra. «Kpacnas
rpanuiay porodddexra

43 Hasnenue ceera. Onwitel [1. H. JleGenena.
XuMudeckoe JeicTBIE CBeTa
TexHn4ecKkue ycTpoucTBa U NPakTUYECKOoe

44 IpUMeHeHue: (POTOINEMEHT, POTOAATUHK,
coJIHEeUHas OaTapesi, CBETOIUO]]

45 Pemrenue 3anau no reme «J1€MEHTHI
KBaHTOBOM ONTUKM»
Mopens aroma Tomcona. OnbIThI

46 Pesepdopna o paccesHUIO 0-4acTHIL.
[TnanerapHas MoJenb aToMa

47 [Toctynatel bopa
Nznydenue u nornoimenue GOTOHOB MPU

48 IIEPEX0/I€ aTOMa C OJJHOTO YPOBHS SHEPTUU
Ha apyroui. Buasl criekTpos

49 BousiHOBBIE CBOMiCTBa yacTull. BosHbl ne

Bpoiinsa. KopnyckyisspHO-BOITHOBOMI




50

nayanu3M. CIIOHTaHHOE M BBIHYKJIEHHOE
U3Iy4YCHHE
OTkpbITHE PaAOAKTUBHOCTH. ONBITHI

Pesepdopna no onpenenenuto cocrasa
PaZMOAaKTUBHOTO U3TYUYEHUS

51

CoiicTBa anb(a-, 6era-, raMMa-u3ITydeHusI.
Biusgane PAAOAKTUBHOCTH HA JKUBBIC
OpraHU3MbI

52

OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacmay. ["amma-
U3JIy4yeHue

53

54

DHeprus cBA3M HYKJIOHOB B siipe. SnepHble
peakuuu. Snepusiit peaktop. IIpodnemsl,
IIEPCIEKTUBBI, IKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOM DHEPTETUKH

OnemeHTapHble YacTULIBI. OTKpBITHE
MO3UTPOHA. MeTOo bl HAOTIOIEHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusiii cron «®yH1aMeHTaIbHbIE
B3auMoiecTBusA. EAMHCTBO Qusznueckoii
KapTHUHBI MUPa»

55

Oransl pa3BuTus acTpoHoMuu. [IpukiiagHoe
U MUPOBO33pEHYECKOE 3HaUECHUE
acTpoHOMHHU. Bun 3B€31HOrO Heda.
Co3Besausl, spKue 3BE3/bl, IIIAHETHI, NX
BUIUMOE JBMKeHHE. COlHEUHas cucTeMa

56

Comnaue. CongeuHast akTUBHOCTE. VCTOUHUK
sHeprun CoJiHIa U 3BE3]T




57

3BE3/1bI, MX OCHOBHBIE XapaKTEPHUCTUKH.
3BE3bI ITIaBHOM I10CJIEA0BATEILHOCTH.
Bnytpennee ctpoenue 38&31. CoBpeMEeHHbIE
MPEACTABICHUS O MPOUCXOKIACHUU U
spoatonuu CoJIHIA U 3BE3]T

58

59

60

Muneunsbiit [1yTe — Hama ["anakTuka.
[Tonoxxenue u nBuxenue CosHLa B
lNanaktuke. ['anaktuku. YEpHbIE NBIPHI B
sJipax TrajJlakTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe u3inydeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

62

63

64

Kontponbnas padota «51eMEeHTHI
aACTPOHOMHU M aCTPOPHUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITTATEHON 1 dTHYECKOM
cdepax IeaTeTbHOCTH YelIOBEeKa

O6o6matomuii ypok. Ponb u mecto pusuku
Y aCTPOHOMHUH B COBPEMEHHOW HAYYHOM
KapTHHE MHpa

O6o0maromuii ypok. Pons ¢puzndeckoit
TeopuH B HOPMUPOBAHHUH MTPEICTABICHHIA O
(bu3nveckoil KapTHHE MUpa

65

O6o0maromuii ypok. Mecto ¢pusndeckoit
KapTUHBI MUpa B 001LIEM STy COBPEMEHHBIX
€CTCCTBCHHO-HAYUYHBIX HpeHCTaBJ'IeHI/II\/’I (0]




IIpUpoLe
PesepBHbIil ypok. MaruutHoe noie.

66 1
DNeKTpOMarHuTHas UHAYKIIHS
67 PesepBHblii ypok. Ontuka. OCHOBBI |
CIELIMAJIbHON TEOpHUU OTHOCUTEIBHOCTH
68 Pesepnsrii ypok. KBantoBas dusuka. 1
DeMEeHTHl aCTPOHOMUU U acTPOPU3UKU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NnporpamMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpPUMEpax poJib M MecTo (u3MKu B
(hopMHUPOBaHMHM COBPEMEHHOW HAyYHOH KapTHHBI MHpa, B Pa3BUTHUH
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOUN IESATEILHOCTH

moaei

10.2

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKa, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATbHBIN I'a3; MOAEIU CTPOCHHUS I'a30B, )KUAKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3apAl — IpU PEUICHUH

¢busnveckux 3amaq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (MPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJSIPHO-KUHETUUYECKOW TEeopuun
CTPOEHHs BEIECTBA W  JJIEKTPOJMHAMUKH: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJeHHe
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLHs, B3aUMOJCIHCTBUE TE;
nuddy3usi, OpPOYHOBCKOE JBHIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TNpU  HarpeBaHUU
(oxJ1aX/1IeHNHn), TeIJIOBOEe paBHOBECHE, HCIAapeHue, KOHJEHCalus,
IJIaBJICHUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBIIICHNE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAy IapaMeTpaMH COCTOSIHMSI Ta3a B M30IpOLeccax;

QJICKTpU3alus TeEI, B3aUMOJICHICTBHE 3apgaa0B

OnwuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHONb3yd (uznueckue
BEJIMYUHBL: KOOPJIHWHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tela, KHHETUYECKas DHEPIHs,
NMOTEHIMAJbHAsE OJHEpPrHs, MeXaHWdeckas pabora, MeXaHHW4ecKas
MOIITHOCTh; TIPU OMMCAHUH NMPABUIIBHO TPAKTOBATh (PU3UUYECKHI CMBICIT
UCIOJIb3YEMBIX BEJIWYHH, MX OO0O3HAu€HUs M €AMHUIIbI, HaXOAWUTH
(hopMyIIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU

BCINMYNHaMU

10.5

OnuceiBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUS, UCHOJb3ysl (U3MUCCKUE BEIUYMHBI: JABJICHHE Trasa,
TEMIEpaTypa, CpPEAHsIsI KHHETUYECKas DSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYJ,
KOJINYECTBO 1 9Heprus, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JCWCTBUS TEIIOBOTO JBUTATENS;, IpPHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnyecKuii CMBICIT
UCIOJIb3YEMBIX BEJIMYHMH, UX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIUUNHY C IPYTUMH

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUUYECKUE  SIBICHUS  (IPOILECCHI), MCIONB3Yys  (puU3MUecKue
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUIECKOE nouie,
HaNPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3HOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU TPABWIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HUCIOIB3YEMBIX
BEIMYMH, WX OOO3HAYCHUS W EIWHUIIBI; YyKa3blBaTh (HOPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYl0 BEIWYMHY C JPYTUMHU

BCIN4YNHaMN

aHaM3UpOBaTh (PU3MUECKHE TMPOLECCHl M SIBJICHHS, HCHOJb3Ys
¢bu3nyeckye 3aKOHbI U MIPUHLUIBL: 3aKOH BCEMUPHOTo TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpPaHEHUS MEXaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IPUHILNI CYNEPIO3ULIUNA CUJI, IPUHIINII
paBHOIIpaBUs HHEPLUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUsS BEILECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KUHETUYECKOM SHEPrUU TEIUIOBOIO JBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu 3TOM
pa3nuyarh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIpAKEHHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U

TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCIOBUS UX 0€30MacHoro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIOHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
3ToM QopMyIupoBaTh TpoOiieMy (3agady) W THUNOTE3Y Yy4eOHOTro
OKCIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEIIIOKEHHOTO

000py10BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBObI

10.10

OCYI].[CCTBJ'ISITB mpsAMbIC W KOCBCHHBLIC H3MCPCHUIA (1)I/ISI/I‘-IGCKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAbHBIA CIIOCO0 U3MEpPEHHS U




HCIIOJIB30BaTh N3BCCTHBHIC MECTO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCHMOCTH MEXAYy (U3MUECKUMHM BEIMYMHAMU C
HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMH; NPU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, A L ATbl TOJYYEHHOM 3aBUCUMOCTH

(1)I/ISI/ILIGCKI/IX BCJIIMYHUH B BHUJC Ta6J'II/IH u l"pa(bI/IKOB, J€J1aTb BBIBOJAbI 110

pe3yibTaTaM UCCICA0BAHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  TpyJa TP MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OJKCIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJEIbBIO,
UCHOJb3Yysd (U3UYECKUE 3aKOHbl M TNPUHIMIIBI, HAa OCHOBE aHajIu3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATH
¢busnveckne BeTUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
IIPOBOAUTH PAcUEThl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOTHYCCKH
HCTIPOTUBOPCUUBYIO LCIOYKY paCCYDKI[CHI/Iﬁ C OHOpOI71 Ha N3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IC SABJICHUSA

Hcnonp3oBaTh MOpU  pelICHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMHM JUIsl TOUCKA, CTPYKTypUpPOBaHMS,
UHTEpIpeTali W MpPEJCTaBICHUS y4eOHOW M Hay4YHO-IOMYJISPHOMN
uHpOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKH

AHAJIIU3UPOBATH ITOJTy4YaCMYHO HH(bOpMaI_II/IIO

[IpuBoaAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KU3HM 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOTO ITOBCACHUS B Oprmaromeﬁ cpeae

PaGoTtath B rpymie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYMNIbI, PAUOHAIBHO  paACHpPENesATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTyallUsX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 Y4YaCTHHKOB

IPYNIBl B PELICHHE pacCMaTPUBAEMON MTPOOIIEMBI



11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiem” =~ =~ -~~~ -~~~ ~a m~r - TaTH] OCBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(GbopMUPOBAaHUM COBPEMEHHOM HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHi, B MPAKTUUYECKON AESITeIbHOCTU
JFO/IEH, IETOCTHOCTD U €IMHCTBO (PU3UUECKOI KapTHHBI MUPa

Y4YuTHIBaTh TPAHUIBI IPUMEHEHUS] U3YyUYEHHBIX (U3UYECKUX MOJIEIICH:
TOUEYHBIN AIEKTPUUYECKUH 3apsijl, AepHas MOJENb aTOMa, HyKJIOHHas

MO/IEJIb AaTOMHOTO Sipa MPH peIIeHN: (prU3mIecKux 3aaa4d

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
NEKTPOMAarHuTHas MHAYKLUMS, JEHCTBUE MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM MU JBWXKYLIMHCA 3aps], 3JIEKTPOMarHuTHbIE
KonebaHus W BOJHBI, IPSIMOJMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpakeHHe,  IpejomiieHue, HuHTepdepeHuMs, audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCUS CBETa, (OTOAIEKTpUUYeCKUuil 3dexT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PAaaOaKTUBHOCTDH

OnuceiBaTh  W3yYEHHBIE CBOMCTBAa  BeIIECTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPUUECKYIO MPOBOAMMOCTh PAa3JIMYHBIX
Cpel) U DJIEKTPOMAarHWTHbIE SABJIEHUS (MPOLIECCHI), HUCHOIB3Ys
¢usnyeckue BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIIEHHE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, WHAYKIUS MarHUTHOTO
oy, cuna Awmmnepa, cuia JlopeHna, WHAYKTHBHOCTb KAaTyILKH,
9HEPrusl NIEKTPUYECKOTO M MATHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KoseOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Ipoliecce
rapMOHHYECKHUX AJEKTPOMAarHUTHBIX KoJe0aHuH, boxycHoe
paccTosiHUE W ONTHUYECKas CWJIA JIMH3bl, NPU ONHUCAHUU IPABUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIMYUH, HX
0003HaYeHMUsI U E€OUHMIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BETUUYHUHY C IPYTUMH BETUUHMHAMU




11.5

11.6

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCChI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb J3JICKTPOMAIHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Iepruoag
mojrypacian T 'OMHBIX AA€p, HOpU OIIMCAaHHUHN
IIpaBUJIbHO TPAaKTOBATb (1)I/ISI/II-IGCKI/II\/JI CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
nxX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBATb q)OpMy.TIBI, CBA3BIBAIOIINEC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIIMYUHY C APYTUMHU BCIIMYMHAMMH, BBIYUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICZOBATEIBHOTO M TMAapajlIeIbHOIO COEIMHECHUS MPOBOHUKOB,
3aKkoH [[xoynsa — JleHua, 3aK0H 3J€KTPOMarHUTHOM MHAYKIHMH, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ IPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEWHa  JUIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXpaHEHUS
UMITyJIbCA, 3aKOH COXPAaHCHHUs OJJIEKTPHUYECKOTO 3apsijia, 3aKoH
COXpPAaHEHHUsT  MacCOBOI'O  YHCJA, IMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH 3TOM pPa3dyaTh CIOBECHYIO
(bOpMyYJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIIOBHS

(rpanu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIrpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

IIpOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJiOM, TOHKOW JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
sToM (opmynupoBaTh TMpobieMy (3amady) U THUIOTE3Y YYEOHOro
OKCHEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.TII/IpOBaTL BBIBObI

11.10

11.11

11.12

OCYII_ICCTBJ'IHTB npsAMbI€ W KOCBCHHBIC H3MCPCHHUA (1)I/ISI/I'-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HCIIOJIB30BaTh U3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsMBIX ~ M3MEPEHUM; IPU ITOM KOHCTPYUPOBaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBaHUA

CobmomaTe mpaBuia 0Oe30MacHOTO Tpyna HpH  POBEICHUU




WCCIEOBAaHUNH B paMKax ydeOHOTO JKCIEpPUMEHTa, Y4eOHO-
HCCIIEN0BATEIbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTEINIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pac 3alaHHON (PU3UYECKON MOJIEINbIO,
UCTOJNB3ys (U3UYECKUE 3aKOHBI M TPUHIIMITBI, HA OCHOBE aHajm3a
YCIOBHS  3ala4d  BBIOMpAaTh  (PHU3MUECKYH) MOJETb, BBIACIATH
(dusnueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEAIbHOCTH MOJyUYEHHOTO 3HAUCHHS

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

PemraTe Ka4E€CTBCHHBIC 3aJa4u: BbBICTPAUBATDH JJIOTHUYCCKH
HCTIPOTUBOPCUUBYIO LCIOYKY paccyxc):[eHHﬁ C 0H0p0171 Ha M3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUIsI TIOHWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpeTallMi U NPEICTaBICHUS y4eOHOW M HAay4YHO-IOMYJISIPHOMN
uHpOpMalUY, NOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKHU
aHAJIM3UPOBATh M0JyyaeMyto HH(POpMaIUIO

OOBSICHATh NMPUHLMIIBI ACHCTBUS MAaIIMH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBoauTe mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOILIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecreyeHns 6e301MacHOCTH MPpU 0OpallieH!H ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pPOBbS MU

cOOJIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEECHHUS B OKpY KaloIlel cpeae

PaGorarps B rpymnme ¢ BBIIOJIHEHHEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ paboOTy  TIpyHmbl,  palMOHANBHO  PacHpeneNsiTh
O053aHHOCTM M IUIAHUPOBATh  JIEATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLEHMBAThb BKJIAJ KaXIOr0 U3 Y4YaCTHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro
pasaena JJIeMEHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O I[TIO3HAHW A

1.1

1.2

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl IO3HAHUS OKpy>karouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpoulecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TeOpUU. ['paHULIBI TPUMEHUMOCTH
(buzmuecKux 3aKOHOB. [Tpunamn
cooTBeTcTBUs. Ponb u Mecto ¢usuku B
(dhopMupOBaHHUH COBPEMEHHOM HAay4YHOU
KApTUHBI MHpa, B MIPAKTUYECKOU

NEeITEILHOCTH JII0IEH

MEXAHHUKA

2.1.1

2.1

KMHEMATHKA

MexaHn4ecKoe IBHKEHHE. OTHOCUTENBHOCTh
MEXAaHNYCCKOI'O ABMIKCHUA. Cucrema orcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHssl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  YCKOpPEHHE
MaTepuaibHON TOYKHM, UX MPOEKIMU Ha OCH
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLEHUI U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE 51 PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKCHUE. I'paduxu
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOpEHHUS, Iy TH " repeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHHA




2.2

2.1.6

CBobOoaHoe majgeHue. Y CKopeHrue CBOOOHOTO

magcHus

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
ABYM i MaTepUAIBHOMN TOYKHU o
OKPY’KHOCTH. YTJIOBasi CKOpPOCTb, JUHEHHas
CKOPOCTb. [Tepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

Texunuueckue YCTpOWCTBA: CIUJOMETP,
JBU)KEHUE CHApAJZIOB, LECTIHBIE U PEMEHHBIE
nepeaavn

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXIYy MyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JBH)KEHUH C HA4YaJIbHOM CKOPOCTBIO, PABHOM
Hy10. V3yueHue ABMKEHUS IIapuKa B BSI3KOU
JKUJIKOCTU.  M3ydeHWe  JBWIKEHHS  Tela,

6p0HJCHHOFO TOPHU30HTAJIBHO

JTMHAMUKA

2.2.1

[TpunImMn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HproroHa. HMHepunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IlpuHuun cynepnosunuu

CHUJI

Bropoi1 3akoH HberoroHa nmns MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(MUCO). Tpermit 3akon HeroToHa s

MaTCpHaIbHBIX TOUCK

224

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHUs
CKOJIb)KEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABUKCHUU TECJIa B ) KUAKOCTH HUJIA T'a3C

2.2.7

2238

229

[TocTynaTenbHOe U BpalaTeIbHOE JIBHXKCHHE
a0COJIIOTHO TBEPIOTO TeJa
IVIOMEH 1 CUJTBI OTHOCHTEIIPHO OCH BpAaIlICHHUS.

[Inedo cunsl. YcioBus paBHOBeCUs TBEPAOIO
tena B UCO

Texunueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue padoTel. U3yueHue nBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jaedopMupyeMoll TpPyKHHE M PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX Jjaedopmammm.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOIICTO OCh BpalliCHUSA

2.3

3AKOHBI COXPAHEHNW A B MEXAHUKE

NMmnynec MaTepHambHOM TOYKH, CHCTEMBI

23.1 MaTepuaibHbIX TOYeK. Mmmynbc cuibl U
M3MEHEHUE UMITYyJIbCca Tefa
530 3akoH coxpaHeHus umnyinsca B HCO.
o PeakTuBHOE nBMKEHNE
233 Pabora cuibl
234 MOo1HOCTh CHIIBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
o Teopema 0 KHHETHYECKON SHEPTUU
[lorenumaneHas osHeprus. IloreHumanbHas
Y SHEeprus yIpyro nepopMUPOBAHHOM
o npyxkuHsl. IloTeHunanbHas dHeprus Tena
BOJIM3U TOBEPXHOCTH 3eMIIU
[loTeHunanpHble ¥ HENOTEHLHAJIbHBIE CHUIIBI.
537 CBs3b  pabOTHl HEMOTCHLUHUAIbHBIX CHJI C

U3MCHECHUCM MEXaHUYIECKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON YHEPrUuu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
539 TexHudeckue yCTpONCTBA: IBUKEHUE PaKET,
o BOZIOME 1, KOTIEP, IPYKUHHBIA TUCTOJIET
[Ipaktrueckue pabotTel. HM3ydeHue cBs3H
53,10 CKOpPOCTEM Tel TMpu HEYNpyrom yJape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BbpoyHoBckoe
neuxenne. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHﬂ HacCTull BEIICCTBa

Mogenu CcTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSCHEHHE CBOWCTB

BCIIIECTBA HA OCHOBE ATUX MOJEIICH

Macca w™onekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama temneparyp Lenscus

3.1.6

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUH UJICAIIBHOIO ra3a

AbGcounoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON YHEPIUH TEIUIOBOTO JIBUKECHHS
yactul rasa. [llkana remneparyp KenbBuna
VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlanpTOHA

I'azoBbie 3akoHBI. M30mpoOIIECCHl B WI€ATTBHOM
rase ¢ IOCTOSIHHBIM KOJIMYECTBOM BEIECTBA:

U30TEpMa, U30X0pa, H300apa

Texauueckue YCTpOWCTBA: TEPMOMETD,

6apomeTp




3.2

[Ipaktuyeckue paboTsl. M3MepeHue Macchbl
3110 BO3JyXa B KJIacCCHOM KoMHarte. MccinenoBanue
3aBUCUMOCTH MEXK/y ITapaMeTpaMH COCTOSHUS

e Corasa
OCHOBbI TEPMOJAMHAMUMKN

Tepmonunamuueckast cucrema. BHyTpeHHSSA
3.2.1 SHEPrusi TEPMOJUHAMHYECKOH CUCTEMBI H

cIocoObI €€ H3MEHEHNS

329 KonunuectBo TeminoTel U pabora. BHyTpeHHss
SHEPrusl OJHOATOMHOIO WJICAJIbHOTO Ta3a

Buasl Temmonepenayu: TEMJIOMPOBOIHOCTD,
323 KOHBEKIMs, U3Iy4yeHue. TermnoéMKocTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

[IepBb1it 3aK0H TepmoauHaMuKU. [IpuMeHnenne
324 IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckass HHTEPIIPETAIUSL

paboThl Taza

TermoBble MamuHbl. [IpuHIMIBL gelcTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
3.25 B TemwIoBbIXx MamuHax. KoapduuueHnt
nonesnoro  geiictBus  (manmee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoii 3aKOH TEPMOAUHAMUKH.
12.6 HeoOpatumocts  mporieccoB B IPHPOJIE.
TemnoBbie JIBUTATEIN. DKOJIOTUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

Texanueckue YCTpOWCTBA: J(BUTaTENIb
3.2.7 BHYTPEHHETO cropanus, OBITOBOA

XOJIOANUJIbHUK, KOHAUITHUOHED

12.8 [IpakTuyeckue padbotsl. U3MepeHue yaeabHOI
TEMI0EMKOCTH

33

ATPETATHBIE COCTOSAHNU A BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapoobpazoBanue u KoHaeHcamus. Mcnapenue




u KHUIICHUE. VY nenbHas TEIUIoTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIIEPATypPbI

KHIICHUA OT JaBJICHUSA

AUCLuuvaaud W OTHOCHUTCIIBHAA BJIAXKHOCTD

332 BO3Ayxa. HachlleHHsIi nap
Teépnoe TeJIO. Kpucrannnueckue u
133 amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
o KPUCTAJLJIOB. Kunkue KpUCTaJUIBIL.
CoBpeMeHHbIE MaTepralIbl
134 [InaBneHne u KpuctayuM3auus. Y JenbHas
o TerioTa miasiaeHus. CyOnumanus
3.35 YpaBHeHHe TEII0BOro O6amaHca
TexHudeckue yCTpOMCTBA: THUIPOMETp U
336 IICUXPOMETp,  KaJOpUMETP,  TEXHOJOTHH
o [IOJIy4E€HUSI COBPEMEHHBIX MAaT€pUaJIOB, B TOM
YHUCJie HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUHU
137 IIpakTueckue paboTHI. H3zmepenne
o BJIQ)KHOCTH BO3/yXa
4 DJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 DnexTpu3aus Ten. JNeKTpUUecKuit 3aps. JBa
o BUJIA DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKH, TUDIIEKTPUKU u
4.1.2
MIOJIyIIPOBOTHUKH
4.13 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.14 BsaumonerictBue 3apsoB. 3akoH Kynona
4.1 DneKTpuyeckoe noJie. Hanpsxéanocts
415 3JIEKTPUYECKOIO TIOJIA. [TpuHIHN
o cynepno3unuu. JIuHMM ~ HanpsHKEHHOCTH
ANEKTPUYECKOTO OIS
416 PaGora cunm  3I€KTPOCTATUUECKOTO  MOJS.
o ITorenuunan. Pa3HOCTE IOTEHIMAIOB
417 [IpoBOAHMKN M NIUANEKTPUKH B IMOCTOSHHOM

QJICKTPUICCKOM II0JIC. HHBHGKTpH‘{eCKaSI




IpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpnencarop.
DneKTpOEMKOCTh IJIOCKOTO  KOHJIEHCATOpa.

UHOP can SupSHDKEHHOTO KOHJICHCATOPA

4.1.10

TexHuyeckue  ycTpOHCTBA:  AJIEKTPOCKOII,
JNEKTPOMETpP, DJIEKTpOCTaTUYeCKass 3aluTa,
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJECHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP

[IpakTrueckue paboTHI. Nsmepenne

ANIEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CyHmIcCTBOBaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
422 Hanpsokenue. 3akon Oma 1715 yyacTka 1enu
423 DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IEIbHOE
o COIIPOTHBIICHHUE BEIIECTBA
404 [TocnenosarensHoOE, napaJuleIbHOE,
o CMEIIIaHHOE COeAMHEHNE TPOBOAHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyiist
4.2.5
— Jlenua
4.2.6 MoMHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKA.
o 3akon Oma s  TOJNHOM  (3aMKHYTO)
aneKkTpuyeckor nenu. Koporkoe 3aMmbikaHne
OneKTpoHHas IIPOBOJAMMOCTD TBEPBIX
128 METaJJIOB.  3aBUCHUMOCTb  COIPOTUBIICHHS
o METaJJIOB oT TEMIEPATYPHI.
CBepXIpoBOIMMOCTh
429 OneKkTpuyecknii TOk B Bakyyme. CBOMCTBa
o AJIEKTPOHHBIX ITYYKOB
4.2.10 [MonynpoBoanuku. CoOOCTBEHHAsI U TPUMECHAS




4.2.11

4.2.12

IIPOBOAMMOCTD TOJYNPOBOJHUKOB. CBoiicTBa

p-n nepexoza. [TonynpoBoaHHKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
JICK poren 1 AUECKAS JUCCOLIALUS.

DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAMOCTOSITEIIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSTENBHOTO

paspsaa. Monaus. [1nasma

4.2.13

Texauueckue YCTpOWCTBA: aMIIepMeTp,
BOJIBTMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIU IOHUO,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJ'IYHpOBOZ[HI/IKOBLH\/JI Auoa, raljbBaHUKa

4.2.14

IIpakTuueckue paboTHI. N3yuenue
CMELIaHHOTO COEIMHEHMS PE3UCTOPOB.

W3smepenne 3JIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnportusieHus. Habmonenue

QJICKTPOJIN3a

11 KUIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMCHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

4

DJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIWA

4.3.1

4.3

4.3.2

TlocTosHHble MarHuThel. BzaumoneicTBue

IIOCTOAHHBIX MarHuTOB

MarauTtHoe mone. BekTop MarHuTHOM
nHAykuuu.  [IpuHOUn — cynepro3uuuu.
Jluann MarnutHOM wHAyKuuu. Kaprtunaa
JUHUM  MArHUTHOM  MHAYKIMU  TOJSA

IIOCTOSIHHBIX MarHuToB




MarsuTHoe IIoJjie MNpoOBOAHUKA C TOKOM.
KapTI/IHa JIMHUAM TTOJIS UIMHHOI'O IIPAMOTIO

MIpOBOAHMKA MW 3aMKHYTOI'O KOJIBLICBOT'O

433 <y .. IKa, KaTymkhu C TOKOM. OmbIT
Opcrena. BzaumoeiicTBue NpoOBOJHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOJyJIb M HallPaBJICHUE
Cuna JlopeHiia, €€ MOAyJIb U HaIllpaBJICHUE.
JIBrokeHue  3apspKEHHOM — 4acTUMUBl B
435 OJTHOPOJHOM MarHUTHOM Tone. PabGota
cuibl JIopeHna
4.3.6 SIBiIeHME DNEKTPOMAarHUTHOW UHAYKIUH
437 [ToTok BeKTOpa MarHUTHOM MHIYKIIUU
O/J1C unaykuuu. 3aKOH 31€KTPOMarHUTHOM
4.3.8 naaykuun dapanes
BuxpeBoe »snextpuueckoe rmone. IJ[C
WHJIYKUUU B TIPOBOJHUKE, JBHKYLIEMCS
439 MOCTYMATeIbHO B OJJHOPOTHOM MAarHUTHOM
rnose
4.3.10 [IpaBuno Jlenna
NHnykTUBHOCTD. SIBI€HHE CAMOWHIYKIIHH.
4.3.11 OJ1C camouHIyKIIMK
DHeprusi MarHUTHOTO TOJsi KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTpOMCTBA:  MOCTOSHHBIE
MarHuThbl, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHUTEITH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpaxkTrueckue paboTHI. N3yuenue
MarHMTHOTO TIOJISi KAaTYIIKM C TOKOM.
4.3.15 HccnenoBanue JAEUCTBUS  MOCTOSIHHOTO

Mar"ura Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKOUN




KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenbHass cucrema. CBoOOIHBIE
KOsicvanus. ['apMOHHMYECKHE KOJIeOaHMs.
Ilepuon, wyacrtora, amiumatyga u (asa

KOJIeOaHui

[IpyxuHHbli MasTHUK. MaremaTuyecKkui

MasATHHUK

YpaBHEHHE TapMOHHYECKUX KOJICOaHUH.
Kunematuueckoe u JUHAMUYECKOE

ONIMCAaHME KOJIEOATEIBHOTO IBUKECHUS

[IpeBpamenue SHEPTUH pu
FapMOHMYECKUX  KOJIeOaHUSX. Cas13p
aMILIUTY 1Bl KoJieOaHuil UCXOIHOU
BEJIMYMHBI C aMIUIMTYJaMu KoJjieOaHui eé

CKOPOCTH U YCKOPCHUA

Konebarenbubiit  koHTYp.  CBOOOAHBIE
JIEKTPOMArHUTHBIC KoJIeOaHNs B
UIealbHOM  KojeOaTelnbHOM  KOHTYpe.
AHaNOTHs MEXAYy MEXaHWYECKUMHU W
ANEKTPOMArHUTHBIMH KOJIEOAHHSIMH.

®opmyna Tomcona

3akoH COXpPaHCHUA SHEPTHUU B UACAIIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BoIHyX/1eHHBIE MEXaHUYECKHE KOoJIeOaHuUs.
Pesonanc. Pe3onanchHas KpuBasl.
BrinyxneHHBIE JIEKTPOMAarHUTHBIE

KoJeOanus.

Ilepemennbii  Tok.  CHHyCOMIAJIBHBIN

IIEPEMEHHBIN TOK.

MomniHocTb IIEPEMEHHOTO TOKa.
AMIUIUTYJTHOE U JIEHCTBYIOIIEE 3HAYECHUE

CHUJIBI TOKA W HAITPSAKCHUA

5.1.10

Tpauchopmarop. IIponsBoacTso, nepenaua




5.2

U TOTpeOJeHUEe 3IIEKTPUYECKONH SHEPIHH.
DKOJIOTUYECKHE PUCKU IPU IPOU3BOACTBE
JIIEKTPUYECKON SHEpruu. Kynberypa
_BaHUs NEKTPO3HEPIUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: celicmorpad,
ANEKTPHICCKHI 3BOHOK, JIMHUN

QJICKTpoIepcaavd

5.1.12

IIpaktnyeckue pabotel. MccaenoBanue
3aBUCUMOCTH MEpUOJIa MAJIbIX KoseOaHul
rpy3a Ha HUTU OT JUIMHBI HUTU U MAaCChI
rpysa. MccienoBanue nepeMeHHOro Toka B
Leny W3 IOCIEA0BAaTEIbHO COEIUHEHHBIX

KOHACHCATOpPA, KaTYHIKU U pE3UCTOPa

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

52.2

Mexannueckue BOJTHEI, YCIIOBUS
pactipoctpanenus. llepuon. CkopocTb
pacmpocTpaHeHuss W JUIMHA  BOJIHBL
[Tonepeynsle ¥ MPOIOIBLHBIE BOJTHBI

NuTtepdepenuus u T paKIus

MEXaHHUYECKHUX BOJIH

523

524

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.

Bricota Tona. Tem0p 3ByKa

ONEKTPOMarHUTHHIE  BOJIHBIL. Y CJIOBHSA
W3JIy4eHUsI  JJIEKTPOMAarHUTHBIX  BOJIH.
B3anmuas opuenrtanusa BekTopos E, B u v

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

5.2.5

5.2.6

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:
OTpakeHHE, NPEIOMIICHUE, MOJSApU3aLNs,
mudpakius, uHTepdepeHuus. CKOpOCTb
AJEKTPOMAarHUTHBIX BOJIH

Hlkana AIIEKTPOMAarHUTHBIX BOJIH.

HpI/IMCHCHI/IC QJICKTPOMAaruuTHBIX BOJIH B

TE€XHHUKE U OBITY

5.2.7

[IpyuHIUIIBI PagUOCBA3U W TEJIEBUJICHUS.




53

528

5.3.1

Pannonoxkanus. DNEKTPOMarHuTHOE

3arpsi3HEHUE OKPYIKaIoIIel cpebl

TexHu4ecKkue yCTpOWCTBA: MY3bIKAJIbHBIC
Hnie.py mCHTBL, yJIbTPa3ByKOBas
JUarHOCTHUKA B TEXHHKE W MEIMIIUHE,
panap, paguonpuéMHUK, TEJEeBU30P,
anTeHHa, Tenedon, CBU-neup

OIITUKA

[IpsiMonuHeiHOEe pacnpocTpaHEHUE CBETa

B OJIHOpOJHOM cpene. Jlyu cBera

532

533

534

535

OtpaxeHue cBera. 3aKOHbl OTPaKEHHUS
cera. [loctpoeHne n300paxeHHit B IJIOCKOM
3epKaiie

[Ipenomnenue cBera. 3aKkOHbBI IPEIOMIICHUS
cBera. AOGCONIOTHBIH 1oKasareJb
IIpEIOMIICHHUS

INonmuoe BHYTpEHHEe OTpOKEHHE.
[IpenenbHbIii yron IMOJHOIO BHYTPEHHETO
OTpa)KEHHUs

HMucnepcust  cBera. CHOXHBI  cOoCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniiue W pacceuBaronIue JUH3BI.
Tonkas nuH3a. DOKYCHOE paCCTOSHUE H
OIITHUYECCKAas culia TOHKOU JIMH3HI.
[Toctpoenne n3o0paxkeHnit B COOMPAIOIINX
W pacceuBarommx JmH3ax. @Dopmyna
TOHKOW JIMH3bL. YBEJIHUEHHUE, JaBaeMoe

JIMH30M

5.3.7

HpCI[CJ'IBI NPpUMCHUMOCTH FCOMCTpH‘-ICCKOfI

OIITUKH

5.3.8

HNnrepdepentius  cBera.  KorepeHtHbIe
HWCTOYHHKH. Ycnosus HaOII0IeHUS
MaKCHUMYMOB u MHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JABYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakuuss  cBera.  Judpakunonnas
pemérka. YcinoBue HaOMIONEHHS TJIABHBIX
5.3.9 MaKCUMyMOB npu aJeHun
w-. . JMATHYECKOTO CBETa Ha

TU(PPAaKIUOHHYIO PEIETKY

5.3.10 [Monsipuszanus ceera

TexHu4eckue yCTpOMCTBA: OYKH, JIyIa,

¢doToanmapar, NPOEKIMOHHBIN ammapar,

5.3.11 MHUKPOCKOII, TEIECKOII, BOJIOKOHHAsI
OIITHKA, T paKIuOHHAS peiéTka,
TIOJISIPOH /T
[IpakTnyeckne  pabOTHI N3mepenue

IIOKa3aTejid IPCIIOMIICHHA. HCCJ’ICI{OB&HI/IC
53.12 § .
CBOUCTB I/I306pa)KCHI/II/I B JINH3aX.

Hab6mronenue qucnepcuu cBeTa

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunpl NpPUMEHUMOCTH KJIACCUYECKOU
MEXAHHKHU. IToctynartel TEeopun
6.1 OTHOCHUTEIIBHOCTH: MHBAapUaHTHOCTh
MOJYJsI CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIUATT OTHOCUTEIILHOCTH DUHIIITeHHA

6 OTHOCHUTENBLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHue BpPEMEHU U COKpAIEHUE
IUTAHBL
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p Macchl C 3HEpPrued M UMIYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHON Y4aCTHUIIEI

7 KBAHTOBA ®U3UKA
BJIEMEHTBI KBAHTOBOU OIITUKU

®otonbl. PopMmyina Ilnanka cBsa3u 3HEprun
7.1 7.1.1 ¢boToHA C ero 4YacroToh. OHeprus H

UMIyJbC HOTOHA

7.1.2 OTkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.4
7.1.5

OnBITEI AT. CroieroBa. 3aKOHEBI

dhoTodrddekra

YpaBHeHue OUHNITENHA st

o« oy wCeKTA. «KpacHas rpaHuL»

dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEUCTBUE CBETA

Texaudeckue ycTporcTBa: (HOTODJIEMEHT,
¢doromaTyuk, COJIHEYHAs Oarapes,

CBETOIHO/I

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHnu0 CTPOCHUS

aToMa. HnaHeTapHas{ MOJCJIb aTOMAa

7.2.2

[Toctynater bopa. H3znyuenue u
HoryomeHue  (QOTOHOB MpU  Iepexojie
aTomMa C OJHOIO YpPOBHS DJHEPIrUHM Ha
npyroi. Buasl criektpoB. CrieKTp ypoBHEH

SHEPTUH aToMa BOJIOPOIa

7.2.3

7.2.4

BonxoBrele cBoiicTBa wacTuil. BoJHBI e
bponns. KopnyckynsipHO-BOIHOBOMI
nyanu3Mm.  Jludpaknus SIEKTPOHOB Ha

Kpucrajuiax

CrooHTaHHOE U BBIHYKACHHOC H3JIYUCHHUC.

VYcTpoicTBO M MPUHLIKIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCTpOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAaHTOBBIN

KOMIIBIOTEP

IIpaktuyeckne  pabotel.  Habmionenue

JMHENYaToro CreKkTpa

7.3

ATOMHOE AP0

7.3.1

7.3.2

Mertoasl HAOMIONEHUS U PETHCTPAIUU

OJICMCHTAPHBIX YaCTUIL]

OTKpBITI/Ie PaaOaKTUBHOCTH. OnbITH




Pesepdopna mo ompeneneHH0 CcocTaBa
paguoakTHBHOrO  u3iydeHus. CBoiicTBa
anb(da-, OeTa-, raMma-u3TydeHus. BrusHue

e _ABHOCTH Ha XHUBBIC OPraHU3MbI

OTkppITHE  OpPOTOHAa W HEUTpOHA.

Hyxnonnas moxmens sinpa ['eiizenbepra —
7.3.3

NBanenko. 3apsan sapa. MaccoBoe yuciio

sapa. M3oronsl

Anwda-pacna. DNEeKTPOHHBIH "

MO3UTPOHHBIN  Oera-pacmaa.  ['amma-
7.3.4
U3JTyYEHUE. 3aK0OH  PaJAMOAKTUBHOIO

paciaga

OHeprusi CBSI3W  HYKIOHOB B  sIpe.
7.3.5
SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHWe W CHHTE3
7.3.6
saep

SnepHsiii peakTop. TepmosiiepHbIit

cuHre3. [IpobGneMbl M THEpCHEKTHBHI
7.3.7

SIIEPHOM  DHEPreTUKU.  DKOJIOTMYEecKHe

ACIICKTHI HﬂepHOﬁ 9HEPTCTUKHU

DOnemeHTapHble  YacTulbl.  OTKpBITHE
7.3.8 MO3UTPOHA. dyH/1aMEeHTaIbHbBIE

B3aUMOOCUCTBUS

TexHuyeckue  ycTpOHCTBa:  JTO3UMETD,
7.3.9 kamepa Bunbcona, snepHblii peaxTop,

aToMHast 6oMba

IIpaktuyeckne pabotel. MccienoBanue
7.3.10 TPEKOB YACTHUII (o TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKHA

Bun 3Bé3mnoro nHeba. CosBesmusi, sipKue

8.1
3Bé3IILI, IJIaHCThI, X BUIUMOC JIBUKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOM
8.2

TpYIHIIBI. IImaneThI-TUTaHTHI n nux




8.3

CIyTHUKH, KapJIHMKOBbIE IJIaHEThl. Maibie
Testa CoMHEYHON CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

Cuuiav 1add AKTUBHOCTD

8.4

Nctounuk sHeprun CosHua u 3B€371

8.5

3BE31bI, HUX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJnyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTpallbHbII  KJIacC — CBETUMOCTDHY.
3BE3apl  MVIABHOM  IOCJENOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB» MJIs

3BE3/] TTIaBHOM IOCICA0BATECILHOCTH

8.6

Buytpennee crpoenue 38&31. CoBpeMEeHHBIE
MPEACTABICHHS O  TPOUCXOXKIACHUH U
spommori CoJiHIa M 3BE37. DTambl KU3HU

3BE3]

8.7

8.8

Mneunsii  Ilyte — Hama I'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktukwy,
pacupenenenue 3BE3NM, Taza W IBUIA.
[lonoxxenne wu paBwkenne ConHoa B
lanaktuke. [lnockas wu  cdepudeckas

noacucTemsl I'ajJakTuKu

Tunel ramaktuk. PamuoranakTuku U

KBa3apbl. UEpHBIE ABIPHI B SAPaxX TaJaKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon Xa00ma. PasOeranue ranakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmioro B3peiBa. Mogenbs  «ropsuen

Bcenennoi». PennkroBoe n3inydeHne

8.10

Macmrabnass  ctpyktypa  BceneHHoid.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aCTPOHOMHHU
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