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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUM MporpaMmsbl, mnpenctraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUK TIpernoJiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeAMETHBIM pe3yJbTaTam
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOIMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKU: JTUUHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

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

TOM YHCJIE NIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yyeHHs..

®du3rka Kak Hayka O HauOoJjiee OOUMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 oKpyskaromem mupe. [IIKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4YEHUS HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMU M APYTHX.
N3ydenne (u3nKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METOJI MO3HAHHUS IIPU BBIIIOJIHEHUN UMHU Y4€OHBIX HCCIEA0BaHUM.

B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLMUIBI €ro
MTOCTPOCHMUSL.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKpYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BUTHEM O0OIIecCTBa, a TakkKe C MHUPOBO33PEHUYECCKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYCHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYX IACHHS
npo6JieM palOHAIBHOTO IPUPOONIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YYaroluXcsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKH — DOTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX paboT. BbiaeneHne B yka3aHHOM IepeyHe 1abopaTopHbIX pador,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYIIECTBIAETCS y4YaCTHUKaAMU
00pa30BaTeNpHOTO IMpoliecca HCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrneumBaeTcs  OBIAJICHHUE
OOy4YaronMMHUCS YMEHHUSIMU TPOBOAUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIO0BAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (DU3UYECKOIN MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paslena Kypca, Tak M UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnenoB. [l KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKUX SBJICHHM U MPOILECCOB B OKPYXkKAIOUICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU IS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuambHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 0011ero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHoe O00OpyJOBaHUE [Jis BBHITIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUYECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyAoBaHHE (OpPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SBIIEHHA ¥  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHHI.

JlabopaTopHoe 00OpynOBaHME JII YUYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITH IMOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJIE TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMM LEJIIMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMmupoBaHHE HWHTEpeca W CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
W3YUYCHUIO TPHUPOJIbI, PAa3BUTUE WX HHTEIUICKTyIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3y4CHHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAITBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUSA C HCHOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mnpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHHeM CIEIyIOMNUX 3a7ad B

npolecce u3yueHus Kypca GU3NKN Ha ypOBHE CPEIHEro 00IIero oopa3oBaHus:



e TmpuOOpeTEeHWEe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (QU3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO0  (DUM3HKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHSA
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIHMSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS M MPOBEACHUS
bu3nyeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJISI Pa3BUTHSI YMEHHI MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 knacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
dusnyecKue 3aKOHbl U T€OpPUHU. | paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHLIMIT COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M 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
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBoboaHOe nageHne. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuueitHoe  nBwxkeHWe. [[BukeHWE  MaTrepualibHOM TOYKHA 1O
OKPYHOCTH C MTOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepnoa u yactora obpaiienus. [{eHTpocTpemMuTenbHOE YCKOPEHUE.

TexHuyeckre yCTpPONCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JIBH>)KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE TTEpEavu.

Jlemoncmpayuu

Mogenb cucTtembl OTCU€Ta, WUIKOCTPALUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIBb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopoCcTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEIAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUJI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumima TsoxectH. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, ckoiabxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpaliaTeIbHOE IBIXKEHHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

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

Jlemoncmpayuu

SIBneHue nHepIum.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

HNccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenumanbHas SHEPTUs YIpYyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoq MOTEHIIUATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsIi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uKka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI Tra3oB, KHUJIKOCTEU H
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HJACaNbHOTO ra3za. AOCOJIIOTHas TeMmIepaTypa Kak Mmepa
CpeIHEll KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbpBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [ansToHa. M3omporniecchl B UcaIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M TMPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpIThl 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHaMuKu

TepmonuHamuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc00bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne TepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmMoguHamuku. HeoOpatuMocTh MpoiieccoB B MpUpPO/IE.

TeruioBpie  mamuubl.  [IpUHOUNBI ~ OEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodap@uIMeHT moie3Horo
nevctBus TerwtoBod mamuHbl. [{ukn KapHo m ero ko3¢ @uimMeHT Mmojae3Horo
JNENUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbl TETUIOIHEPT€TUKH.



TexHuyecknue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIruM (TeMIIepaTypbl) Tela MpH TeIuionepeaaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MmepeHne yaenbHoi TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

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

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUcCTajuIM3anus. Y AejibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OagaHca.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHaJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenue npu moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRa.

JlemoHCTpauus KpuCcTauioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKUM M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3yieKTpuyeckoro mois. IIpuHiun



CYIEPIIO3ULIAN BJICKTPUUECKUX MOJIeH. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmuman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JvsnexkTpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DaeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoelicTBuE HadIEKTPU30BAHHbBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 171 yyacTKa LEeTu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onektpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIasi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOUYHMKA TOKA.
3akoH Oma 114 OJHOM (3aMKHYTO#) 5iekTprudeckoi nenu. KopoTkoe 3aMbIkaHUeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TomynmpoBOAHUKH. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTb
noJrynpoBogHUKOB. CBoOMCTBA p—n-niepexoa. [lomympoBoHUKOBBIE TTPHUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



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

TexHHu4ecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN U0/,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBLIHN TNO/I, TaTbBAaHUKA.

Jlemoncmpayuu

M3mepenne CUIlbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa U NPOBOJAUMOCTb BO3IyXA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

N3yueHnne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaoGmronenne amexTpoiusa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBIsETCS ¢
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UxX rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENAayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAaHOMATEPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHOMN
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarautHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUUH
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO NPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanumoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cusl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKkTOpa MarHUTHOMN
MHAYKUAHW. OJIEKTPOABIKYIAS CWia HWHAYKIUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu @apanes.

BuxpeBoe »aiekTpuyeckoe Tosie. ODJIEKTPOJABIKYIIAS CUla HHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIAYKUHMH. OJIEKTPOJABIKYIIAA  CHUJIa
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, SJIEKTPOABHUIATEINb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIWOHHAS I1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruE 1BYX IPOBOJITHUKOB C TOKOM.

Cunia Ammepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKINH.

[Tpasuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NeWCTBHS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTYKUIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenprHast  cucrtema. CBoOOAHBIE  MEXAaHMYECKHE  KOJe€OaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, amrmumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTM4eCKUil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
DHEPTUU B UJ€ATHHOM KOJIeOATEIHhHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojiebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYX/I€HHBIE 3JIEKTPOMArHUTHBIEC KOJICOAHMS.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: SIICKTPUYECKHUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNnbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halmnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mocienoBaTEIbHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Tpy3a.

HccnenoBaHnue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNurtepdepenius u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpaximus,
unTepdepenius. CKoOpocTh IEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMIIBI PaIMOCBS3U U TENEBUACHUSA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUMArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHNE TTOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneObmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJ0H H
4acTOTOW KoJeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUe,
nperoMIIeHUE, TONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonnHENHOE paclpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHue m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

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

ColOuparome u pacceuBaroiiue JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpaxkeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTtepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(paKIIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHUE CBETa.
OnTuyeckue mpudOpHI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. MoJiesib CBETOBOA.

HccnenoBanre CBONCTB N300pKEHUHN B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKona.

Habmronerune natepdhepeHIIny CBETA.

Habmronenune nudpakiuu ceera.

HabGmnronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUILI0 MPU3MBI.

[TomydyeHue ciekTpa ¢ MOMOIIBIO AUGPAKITMOHHON PEIIETKH.

HaOnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepeHne rnokasaTessi peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (OTOHA C €TI0 YACTOTOM. JHEPTHUS
Y UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue DuinmTeitHa st hotoddpdexra. «KpacHas rpanuiiay
dhoToaddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHruuecKue YCTpOICTBA U MPAKTHUECKOE IPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢h(DHeKT Ha yCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
ILtanerapnas mopens aroma. Ilocrymarel bopa. M3nyuenue wu moriounieHue
(GOTOHOB TpU TEepexojie aToMa C OJHOTO YPOBHSI DSHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BosHoBBIE cBOMCTBA yacTull. BonHel ne bponnsa. KopnyckynsipHo-BOIHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
HaOnronenue TMHENYaTOro CekTpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1no  ompeneneHuro  cocrasa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4deHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.
Anbda-pacnan. ONEKTPOHHBIM W MO3UTPOHHBIN Oerta-pacman. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOIOIEHUS! M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIe B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpouCTBa U IPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOIINX YACTHULL.
Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul
HccnenoBanre TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3[bl IJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE M3ydeHUE.

MacirabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPENICTICHUS TI0JIOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuydoro IlyTu.

Oo6o0maromiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTHUHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(¢bu3nYeCKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsIeTCS C
YYETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHbIA (akT, rumote3a, (u3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelleHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWU HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpEeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonoeusa: »nektpuueckue SBICHUS B JKMBOM MpUpPOJE, KoyieOaTelabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaly Ha )KUBbIC OPTraHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBINA
aHau3.



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

Texnonozus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «dDusmka» T0JKHbL
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYaroOIUXCAd PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, paCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3MLKUN 00YYaIOLIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICNCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKON IE€ATEIBbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTpuOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCHICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIOCOOHOCTh OILIGHHMBAaTh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIC PEIEHUs,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucymero pu3nveckon Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil nmpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUU BCEH KU3HH;

6) 3K0JIOTNYeCKOr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUN B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOW [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKM  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbLHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENFHO  (QOpMyJNIHMpOBaTH W aKTyaJlIM3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBaEMbIX
bU3UYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN AEATEIbHOCTH,
KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEAITBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILIEHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIIAJICTh HaBBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IMO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa3OBaHUI0O W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJlM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PpEIICHHsS, HaXOJWUTh apryMEHTHI JJIs JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a/1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

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

yMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ nunpopmanmueii:

BJIaJICTh HaBBIKAMHM IOJYYCHHS MHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIPHO OCYIIECTBIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHHS B Pa3IU4YHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS WH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMAILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepPcaibHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISATH OOILEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBL;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éTOoM 0OLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEU C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJIATh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYJAMIMH B O0JaCTH
(bU3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJaJ€Th HABBIKAMU  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENIbHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
pEeLIeHHS;



yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPU aHAINU3E pe3yJIhTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOyYarOUTUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOJIar afO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMECHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LU U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWNW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiiaTh KOH(PIUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON ESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuagbHas TOUKa, MHEpLUaAJIbHAs CUCTEMa OTCYETA, a0COJIIOTHO TBEPIOE TENO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUAKOCTEH U TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEelIeHUU PU3NIECKUX 3a/1ay;

pacno3HaBaTh (pU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KMHETUYECKONM TEOpUU CTPOECHMS BELIECTBA U



IEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHUE, CBOOOJHOE TajeHre TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMoieicTBUe Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArPEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBEcHE, WCIApeHUE, KOHACHCAIMs, IMJIaBJIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJIQYKHOCTH BO3/yXa, MTOBBIIICHHE JTABJICHHS Ta3a MPU €ro HAarPEBaHUU B 3aKPHITOM
COCyZe, CBSI3b MEXKIy IapaMeTpaMd COCTOSHUS Ta3a B  HM30MPOIeCccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/I0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEITUUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYeCKas DHEPTrus, MOTCHIMAIBbHAS DHEPIrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKass MOIIMHOCTh;, NPH ONHUCAHWW TIPABWIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT HCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEITMIMHAMU;

ONHMCHIBATh W3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCIIONIB3ysl (DM3MYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHssa
KMHETHYECKasi SHEPTHsl XaOTHUECKOTO JBUKEHUS MOJICKYJI, CpEIHEKBaApaTUIHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padbora rasa,
KOA((PUIIMEHT TMONE3HOTO JMCUCTBHS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIIMYWH, WX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJbl, CBA3BIBAIONIUE JIAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUUMHAM;

OIMKCHIBATh U3YUYCHHBIE IICKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3YsS (PU3NYECKUE BETUUYMHBI AJICKTPHUCCKUIN 3apsi,
AIIEKTPUYECKOE TT0JIe, HAMPSHKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MMOTEHITNATIOB,
Py ONMHWCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3yEMbIX
BEITMYMH, WX OOO3HAUYCHUS] W €IUHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYMHY C APYTUMH BETUIHMHAMM,

aHAM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIONB3YsS (PU3HUCCKHEC
3aKOHBI U MIPUHUHUIBL: 3aKOH BceMUpPHOTO Tsarotenus, I, II u III 3axkonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHUYECKOW DHEPrHH, 3aKOH COXPaHEHUS HMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYSIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON SHEPIUM TEIUIOBOTO JABUKEHUS MOJIEKYJI C
aOCOTIIOTHON TeMIlepaTypoH, MepBbIii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
EKTPUUECKOTO 3apsiza, 3akoH KyioHa, Tpu 3TOM pa3idyaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA MX OE30MaCHOTO HCIOJBb30BAHUSA B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4YeOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(bopMyIMpPOBATH BHIBO/IBI,

OCYUIECTBJISATH MPSIMbIe U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaThb W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yIbTAThl MOJTYYECHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE Ta0nuIl ¥ TpadUKOB, AETaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€THble 3aJayd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3MUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pellIeHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKOI BEJINUNHBI;

peliaTh KaueCTBEHHBIC 33/1a4i: BHICTPAWBATh JOTHYECKH HEMPOTUBOPEUHBYIO
IEMIOYKY PACCYXJACHUU C OMOpON Ha HM3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uYeCKHC ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-MOMYJIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOTyIaeMyI0 HH(POPMAIIUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpYyIIE C BBHIMOJHEHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpeneisiTh OOS3aHHOCTH U
TJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, a/ICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCcTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW Hay4yHON KAapTHHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3MYecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN JICKTPUICCKUIN 3apsii, Tyd CBETa, TOYCUHBIN UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sijpa MpH PEHICHUH (PU3NIECKUX
3ajiay;

pacrio3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TTPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MarHuTOB, JJIGKTPOMArHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsl, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpPaHEHUE CBETa, OTPaXKEHUE, MPeTOMIICHUE,
uHTephepeHnusa, audpakuus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phext (poTodrdgdeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHENYaTOro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HMCKYCCTBEHHAas
PaIMOaKTUBHOCTH;

ONMCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKHE, MATHUTHEIE,
ONTHYECKHE,  DJIEKTPUYCCKYIO  MPOBOAMMOCTH  Pa3IMYHBIX  Ccped) M
AJIEKTPOMATrHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHONB3YS (DU3UYECKUE BEITMYMHBIL:
IEKTPUUECKUIN 3apsil, CWJa TOKa, JJICKTPUUECKOE HAMPSIKEHHUE, DIICKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAs CHUJia, paboTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTYIIKA, SHEPTUS DJCKTPUUYCCKOTO M MArHUTHOTO IIOJICH, TIEPHOJ M YacToTa
KojeOaHuii B KoysieOaTeIbHOM KOHTYpE, 3apsij W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAas CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYECKHMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs U EAUHMIIbI, YKa3bIBaTh
GbopMymbl, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEITUIMHAMU;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS W TMPOIECCHI, HCIOJIB3YS
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPHUOJI TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHUS M EIUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYI0 (U3MYECKYIO0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMYNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENILHOTO U MapajieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHa g Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHUsS MAacCOBOrO 4HMCIa, MOCTyJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM paslinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAKEHHUE U YCIOBUA (TpaHHIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIEIIATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuiibl JIopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh DKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmympoBath TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIHpOBaTH BHIBO/IHI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYWH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYECHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJII0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB M J1A0OPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJNIB3Ys (PU3UUECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCIOBUS 33/1a4u
BEIOWPATh (PU3UYECKYIO MOJECIHb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJMMBbIE ISl €€ peIlleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JOTHYECKH HEMPOTUBOPEUUBYIO
LENOYKY pacCyX JCHUH C ONOpOH Ha H3YUYCHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
(duznueckue sSBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHNS y4eOHOW U HAYyYHO-NOMYJISIPHOM MH(pOpMALUH, ITOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALUIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX O€30MacCHOTO MCTOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUHCKUX U 3apyOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEIrO0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
MOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TpyHme C BBHIMOJIHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PAMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 4acoB

HanmeHnoBaHue pa3jie/ioB U TeM
MPOrpamMmbl Bcero

Ne i/

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

Kontpoabubie IIpakTuueckue

DJIeKTpPOHHbIe (LM (pOBbIE)
o0pa3oBaTe/IbHbIE PeCypChl

dusnka n MCTOAbI HAYYHOT'O

1.1 2 https://m.edsoo.rt/AVIAWVNQO
MO3HAHUS
Htoro no paznemny 2
Pasznen 2. MEXAHUKA
2.1 KunemaTtuka https://m.edsoo.ru/SNO2MCW XU
2.2 JnHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE https://m.edsoo.ru/S6NRCXHA7
Hroro no pazgeny 18

Pasnea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOIN

3.1 9 https://m.edsoo.ru/HRGVENOPE
TEOPUHU
32 OCHOBBI TEPMOJUHAMUKHI 10 https://m.edsoo.ru/HK6KL6RS9
A .
33 TPETATHRIC COCTOARMA BEMecTna 5 https://m.edsoo.ru/HSM355JCH
®dazoBble IEPEXOAbI
Uroro no pazgeny 24
Paznen 4. DJIEKTPOJIUHAMUKA
4.1 DIeKTpOoCTaTHKA 10 https://m.edsoo.ru/LSRP72QLI

4.2 IToCTOSTHHBIM DIIEKTPUYECKUN TOK. 12

https://m.edsoo.ru/GEWTDQXWW




Toxu B Pa3IMYHBIX CpE€aax

Hroro no pazaeny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 9acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne n/n Kontpoabnbsie  IlpakTHueckue
NMpPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
Pazgen 1. JIEKTPOJIMHAMUKA
M .0
1.1 ATHITHOE ToJe. JACKTpoMAartiTha 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHTYKITHS
Hroro no pazneny 11
Pasznen 2. KOJJEBAHUS U BOJIHBI
MexaHU4YeCKHUe U PJICKTPOMArHUTHBIC
2.1 9 1 https://m.eds00.ru/3TLNQKPG6
KoJIeOaHus
MexaHu4YeCKre U JICKTPOMArHAUTHBIE
2.2 5 1 https://m.edso0o0.ru/WQT6385V1
BOJIHBI
2.3 Omruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

OCHOBBI CIICLIMaJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCUTEIHHOCTH
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JJ1eMEHTEI KBAHTOBOU OIITHUKU 6 https://m.eds00.ru/SWOVAWQRS
4.2 Crpoenue aToma https://m.edsoo.rt/HSBEAOOEA
43 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ




Uroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKH 7 ‘ https://m.edsoo.ru/3EOD6KXI9
Hroro no pazneny 7
Paznesn 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 ‘ O06o0maroriee NTOBTOPCHHE 4 ‘ https://m.edso0.ru/O2JEGZCIM
Htoro no paznemny 4
PesepBHOe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacos 3 N
JIEKTPOHHbBIE IU(PPOBbIE
Nen/m | Tema ypoka Kontpoabnsie IlpakTuueckue P P
Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThbI padoThI

®dusuka — Hayka o npupoje. Hayunsie

1 Y PHPOIL Y 1 https://m.edsoo.ru/YXGQSPM1P
METO/1bl TO3HAHUSI OKPYKAOLIEro MUpa
Poub 1 MecTo ¢u3nku B GOpMHPOBAHUHT

2 COBPEMEHHOI HAyYHOI KapTUHBI MUpA, B 1 https://m.edsoo.ru/SHSXWFFVO
MPaKTUYECKON JEATEIbHOCTHU JIIOIEH
MexaHn4eckoe JBHKEHUE.
OTHOCUTEIHHOCTh MEXaHUUECKOTO

3 1 https://m.edsoo.ru/RSOAQV5ZX
neuxeHus. [lepemenienue, CKOpoCTs,
YCKOpEHUE

4 PaBHOMEpHOE NPAMOIIMHENHOE JBHKEHUE 1 https://m.edsoo.ru/L8IPY2JEZ
PaBHOYCKOpEHHOE NPSIMOJIMHENHOE

5 YEROp P 1 https://m.edsoo.rt/MDIDKJOUB
JBUKEHUE
CBobOosiHOE najieHne. Y ckopeHue

6 1 https://m.edsoo.ru/MXPLZIX8J
¢BOOOIHOTO MMAEHNUSA
KpuBonuneiinoe nBuxeHue. /[Buxenne

7 P . 8 A 1 https://m.edsoo.ru/TFLI2C4DN
MaTepUaIbHOM TOYKHU MO OKPYKHOCTH
[Ipunuun otHocuTenbHOCTH ["anunes.

8 HNuepunansubie cuctemsl orcyera. [lepssiit 1 https://m.edso0.ru/J6QY7N3IWN
3akoH HproToHa
Macca tena. Cuina. [punnun

9 Cyneprno3uiuu cuil. Bropoit 3akon 1 https://m.edsoo.ru/BVINWTAQH
Herorona niga maTepuanbHON TOUKH




10

11

Tpetuii 3akoH HeloTOHA /119 MaTepUaIbHbBIX
TOYEK

3aKkoH BceMUpHOro TsaroreHus. Cuna
TsokecTu. [lepBas kocMHuYecKas CKOPOCTh

https://m.edsoo.ru/JYL4I14UAN

https://m.edsoo.ru/D13D593MU

12

13

14

15

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cwia tpenust. Koaddunuent rpenus. Cuiia
COIIPOTHBIICHUS MPH JIBU)KCHUH TENa B
YKUJKOCTH WJTH Ta3e

[locTynarenbHOE U BpaliareibHOE
JIBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea.
MowmenTt cunsl. IInedo cunel. YciaoBus
paBHOBECHS TBEPAOTO Teja

HNMnynec MaTepuabHOW TOUYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. MIMITyIbC CHIIBI.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBHJKECHUE

https://m.edsoo.ru/RILVFXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

https://m.eds00.ru/MSJQTKNWC

16

Pa6OTa 1 MOIITHOCTBH CHUIJIBI. Kunernueckas
SHEPIrUs MaTepuanbHOI Touku. Teopema 06
M3MEHEHHH KHHETUIECKOH SHEPIun

https://m.edsoo.ru/J1V59L.28B

17

[TorennnaneHas sHeprus. [loreHnnanbHas
SHEprus ynpyro aepopMHUPOBAHHON
npyxuHbl. [loTeHnmanbHas sHeprus tena
BOJIM3U MOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/RNEXJW4KF

18

HOTGHHI/IaJ'H)HI)Ie 1 HEIIOTCHIUAJIBbHBIC CHUJIBI.

CBs13b paOOTHI HEMOTEHIIMAIBHBIX CUIT C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTrUn

https://m.edsoo0.ru/DA3QVTOXQ




19

20

21

JlaboparopHas pabota «lccrnenoBanue
CBSI3H paOOThI CHITBI C H3MEHEHHEM
MEXaHUYECKOM YHEPTUu Tejla Ha IPUMEpe
pacTsDKEHUS PE3UHOBOTO KTy Tay

KoHnTtponbHas pabota 1o Teme
«Kunemarnka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KUHETHYECKOU Teopuu. bpoyHoBckoe
neuxenue. duddysus

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKECHUS U B3AaUMOJICHCTBUS
4acTHUl BeecTsa. Monenu cTpoeHus ra3os,
KUJKOCTEN U TBEPABIX Tell

https://m.edsoo.ru/AUV2ZDR3X

23

24

25

Macca monekyn. KonnuecTBo BemecTsa.
[TocTostnuas ABoraapo

TermoBoe paBHOBecue. Temneparypa u e€
usMmepenue. [lkana remneparyp Llenscus
Wneanwsusiii raz3 B MKT. OcHoBHoe
ypaBHeHne MKT

https://m.edsoo.ru/FLIBAQDI13

https://m.edsoo.ru/ WPNY6QA8Z

https://m.edsoo.ru/UKJFVSBZO

26

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

28

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH MEX]y ITapameTpaMu
COCTOSIHUS Pa3peKEHHOTO razay

https://m.edsoo.ru/Y3IWB66I3 A

https://m.edsoo.ru/35DBLKT96

29

N3omnporieccrl B uaeaaIbHOM ra3e u ux

https://m.edsoo.ru/OZJ3KZNI5




rpaduyeckoe npeacTaBieHue

BryTpeHHss 3HEeprus TEpMOAMHAMHAYECKOU
CHCTEMBI U CIIOCOObI €€ U3MEHEHHUS.

30 KonuyecTBo TermioTs! 1 padoTa. https://m.edsoo.ru/9JQITVXIS
BHyTpeHHsIs SHEpPTHs 0JHOATOMHOTO
HeaJbHOro rasa

31 Buae! Tennonepenaun https://m.edsoo.ru/36JJI20W9
VY nenpHas TEINIOEMKOCTE BEI[ECTBA.

32 KonndecTBo TEMIOTHI pU TEIIIONIEpEIaYE. https://m.edsoo.ru/SK3Y4HS86L
AnabaTHBIN mporecc
[TepBbIii 3aKOH TEPMOJIMHAMHUKHU U €TI0

33 https://m.edsoo.ru/2HO06R3GAS
MIPUMEHEHHE K HU30Mpolieccam
HeoOpaTtumMoCTh IIPOIIECCOB B IIPUPOJIE.

34 pa pot PHPOA hitps://m.eds0o.ru/S8SLWDFTS
BTopoii 3ak0oH TepMOJIMHAMHKH
Ipunnun nevictsust u KI1J1 TemnoBoit

35 PHIIHIIL A A https://m.edsoo.ru/DLCDEAAUC
MaIlHbI

36 Hukn Kapuo u ero KITJ{ https://m.edsoo.ru/4XPSAO0VIM
DKoJ0oru4ecKue npooIeMbl

37 https://m.edsoo.ru/P07ZMYMSI
TETJIOOHEPTETUKH
O06o61aromuit ypok «MoJeKyisipHast

38 HIATOTHI Yp Yp https://m.eds00.ru/9EKZ0DDWP
¢uznka. OCHOBBI TEPMOAMHAMUKI
KonTponbHas pabota mo Teme

39 «MonexynspHaas ¢puznka. OCHOBBI https://m.edsoo.ru/RCARYE6ZX
TEPMOJIUHAMUKI)
[TapooOpa3oBaHue U KOHIEHCAIHS.

40 POOLP a I https://m.edso00.ru/X48Q078EE
Hcnapenue u Kurenue
AOCOIIOTHAS 1 OTHOCUTEIBHAS BIAKHOCTH

41 https://m.edsoo.ru/98HVAEBMM

Bo3yxa. HacelienHslil map




Teépnoe Teno. Kpucramiuueckue u
amop(HbIe Teraa. AHU30TPOIUS CBOMCTB

42 https://m.edsoo.ru/JXFWLMZNK
KpucTauioB. JKuakue KpucTauibl.
CoBpeMeHHbIE MaTepUalIbl
[1naBneHue u kpucramumzanus. Y geibHast

43 https://m.edsoo0.ru/OX117G6MR
TeruioTa miasiaeHus. CyOnumanus

44 YpaBHEeHHE TEIIOBOTO OanaHca https://m.edsoo.ru/OTUXGN2I1
DneKTpu3anus Tei. DIEKTPUIEeCKUH 3apsil.

45 pusatl P PAA https://m.edsoo.ru/QJ2S7TWSBM
JIBa BHJ1a DIEKTPUYECKUX 3aPsI0B
[IpoBOIHUKY, TUDIEKTPUKH U

46 MOJIYIIPOBOJIHUKH. 3aKOH COXPaHEHHUS https://m.edsoo.ru/F3YVPQUYH
3JIEKTPUYECKOTO 3apsiaa
B3aumopeiictue 3apsiioB. 3akoH Kyona.

47 g . https://m.edsoo.ru/SUSBUOTHH
ToueuHblil 3NIEKTPUYECKUI 3apsiy
Hanpsk€HHOCTB IEKTPUUECKOTO MOJIS.

48 [IpuHIUIT CyTIEpIIO3UIUN ANEKTPUUECKUX https://m.edsoo0.ru/9IIKAWD2V6
nosiel. JInHum HanpsKEHHOCTH
PaGora cuit 31eKTpoCcTaTHuecKoro moJsl.

49 P https://m.edsoo.ru/VOPD9ASLF
IToreHuman. Pa3HOCTh MOTEHIMAIIOB
[IpoBOIHUKY U AMDIIEKTPUKH B

50 DJIEKTPOCTATUYECKOM IIOJIE. https://m.edsoo.ru/12P2S3127
JusnexTpuyeckas MpOHUIIAEMOCTb

51 QnekTpoéMkocTh. KoHnieHncarop https://m.edsoo.ru/BIUPRD52W
DNEKTPOEMKOCTD MJIOCKOTO KOHJEHCATOpA.

52 P g P https://m.edsoo.ru/XPUKP82V8
DHeprusi 3aps>KeHHOT0 KOHJIEHCaTopa
JlaboparopHas padota "U3mepenue

53 P ) PHATP P " https://m.edsoo.ru/PBGM4F 845
ANEKTPOEMKOCTH KOHAEHCATOpa

54 [TpuHIIMTT NEHCTBUS ¥ IPUMEHEHUE https://m.edsoo.ru/H3Q9PNHYY




55

56

57

KOHJICHCATOPOB, KONMPOBAJIBHOTO allapara,
CTPYWHOTO NMPHUHTEPA. DIEKTPOCTATHYECKAs
3amuTa. 3a3eMIICHHE 3JIEKTPOIIPUOOpPOB

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cymectBoBaHusl. [locrosunsiii Tok. Cuiia
toka. Hanpsbxkenue. ConpoTuBiieHrE. 3aKOH
OmMa 1t yyacTka 1ernu

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

PaboTa 1 MOLTHOCTB IEKTPUUECKOrO TOKA.
3akoH Jxoyins-JleHna

0.5

https://m.edsoo.ru/D6Y72A4B7

https://m.edsoo.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

58

3akoH OMa a1 OJIHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC ucTOUHMKA TOKA U €T0
BHYTPEHHET0 COIPOTUBIICHUSD)

0.5

https://m.edsoo.ru/YNSBF7PBS

59

Pesepubriit ypok. KonTponbsHas padora 1o
teme "DnexkrpoanHamuka" / Beepoccuiickast
poBepoyHas paborta

https://m.edsoo.ru/MFM6EIE5X

60

61

62

O06o6manmuil ypok «NeKTpoInHAMUKA /
Bcepoccuiickas mpoBepouHas padboTa

ONEeKTpOHHAs MPOBOAUMOCTB TBEPBIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

DnekTpuueckuil Tok B Bakyyme. CBolicTBa

https://m.edsoo.ru/P86MDY07H

https://m.edsoo.ru/ WMNNBQL9H

https://m.edsoo.ru/4CCYCJ785




AJIEKTPOHHBIX TYyYKOB

[ToynpoBoAHUKY, UX COOCTBEHHAS U

63 MpUMecHas MpoBOAUMOCTh. CBOMCTBA p—n-
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI

https://m.edsoo.ru/S55A1DQUR

DJEKTpUUECKUN TOK B PaCTBOPAxX M
64 pacriaBax 3JIeKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOIHALINS.

DIIEKTPOIU3

https://m.edsoo.ru/QUOQUWVI1

DIIEKTPUYECKHI TOK B Ta3ax.
65 CamocCTOsTEeIbHBIN 1 HECAMOCTOSATEIbHBIIN
pazpsaa. Monnus. [1nasma

DneKkTpudecKre Npudopsl U yCTpoiicTBa U
66 UX MPAaKTU4ECKOe puMeHenue. [Ipasuiia
TEXHUKN 0€30MaCHOCTH

KonrponbHas pabora no reme
67 «Qnexrpocrartuka. [locTosHHBII
JNEKTPUUYECKUH TOK. TOKH B pa3InyHbIX
cpenax»

PesepBHeIit ypok. O6o0mammui ypok mo

68
TtemaM 10 kiacca

https://m.edsoo0.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU
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11 KJIACC

Ne i/

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

KonTposbHbie

Bcero
padoThbI

IIpakTHyeckue
padoThI

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/4DMOYIIN6

https://m.edsoo.ru/1L5CT47FX

Jlaboparopuas pabora «/3ydcHne
MAarauMTHOI'O I10JIA KaTyIlIKHU C TOKOM>»»

https://m.edsoo.ru/HGHXINLRZ

JleficTBe MarHUTHOTO MOJISI Ha TPOBOHUK
¢ TokoM. Cuna Amniepa. JlaboparopHas
pabora «MccnenoBanue necTBus
MTOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM»

JleficTBE MarHUTHOT'O MOJIS Ha
JBUKYIIYIOCS 3apsiKeHHY0 yactuily. Cuiia
Jlopenua. Pabora cunsl JlopeHua

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

JlabopaTtopHas pabora «lccnenoBanue
SIBJICHUSI SJIEKTPOMArHUTHON MHTyKIIHK

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/7ABZQGQC9

https://m.edsoo.ru/VA26C9C3J

https://m.edsoo.ru/XZS5MQCBU

NHayKTUBHOCTBH. fIBIE€HUE CAMOUHIYKIWH.

https://m.edsoo.ru/EOTONSAEA




10

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

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI,
ANEKTPOMArHUTBI, HIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHJIyKIUOHHAsA M€Yb

O6o06maromuii ypok «MarautHoe mnosie.
DNEeKTPOMarHUuTHAs WHIYKIIHSD)

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COBO5SBGMC

11

Kontponbnas padota nmo teme «MaruutHoe
rosie. DJIEKTPOMAarHuTHasE MH Ty KLU

https://m.edso00.ru/8X637ELEU

12

13

14

15

CB000O1HBIE MEXAaHUYECKHE KOJICOaAHNUS.
I"apmonundeckue kojicOanus. Y paBHEHUE
rapMoHUYecKux konebanuii. [Ipespaienue
SHEPIUU

Jlaboparopnas pabota «VccrnenoBanue
3aBHCHMOCTH MEpUO0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTH OT JUJIMHBI HUTH U MacChl
rpy3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHbBIE KOJeOaHMs B
U/ICTEHOM K0J1e0aTeIbHOM KOHTYPE.
AHaorust MeX1y MEXaHHIECKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaHHSIMA

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

https://m.eds0o0.ru/9Y6GY WEVP

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5SBAD

https://m.edsoo.ru/MHNWD2LHU




16

17

18

[IpencraBnenne o 3aTyxaromux
KOJIeOaHHAX. BBIHy)KI[CHHBIe MCXaHHUYCCKHEC
koseOaHus. Pezonanc. BoiHykaeHHbIE
OJICKTPOMArHMTHBIC KoebaHus

[Tepemennsbiii Tok. CUHYCOUIATBHBIN
MepeMEeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JEHCTBYIOLIEE
3HAQUYE€HHME CUJIbI TOKA U HAIPSKEHUS
Tpauchopmarop. [IponsBoacTso, nepegayda
U IOTpebIeHNE PIEKTPUUECKON SHEPTrun

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

https://m.edsoo.ru/1ZWZUL8QK

19

VYCTpoiCTBO U MPAKTUUECKOE MPUMEHEHUE
IJIEKTPUYECKOTO 3BOHKA, T€HEpaTOpa
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay

https://m.eds00.ru/93Z12W4QQ

20

21

22

23

DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE
a1eKTpo3Heprun. Kynbrypa ucnosnp3oBanus
JJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU

MexaHu4yeckre BOJHBI, yCIOBUS
pacripoctpanenus. [lepuon. Cxopoctsb
pacTipoCTpaHeHUs M JITHHA BOJTHEI.
[Tonepevnblie ¥ MPOIOJIEHBIC BOJTHBI

3Byk. CKOpOCTb 3ByKa. | pOMKOCTB 3BYyKa.
Bricora Tona. TemOp 3Byka
DJNEeKTpOMarHuTHBIC BOJHBI, UX CBOICTBA U
ckopocTs. [1Ikana 37eKTpOMarHUTHBIX BOJIH

https://m.edso00.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

https://m.eds00.ru/Z827Q6V70

https://m.edsoo.ru/SWB57C06X

24

25

[TpuHIUTIBI PAAHOCBSI3U U TEICBUICHHUS.
PazButue cpeacts cBsa3u. Panguonokamus
Konrtponsnas padora «Konebanus u
BOJIHBD»

https://m.edsoo.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB




26

27

28

[IpsmonuHeitHOE pacpocTpaHeHHEe CBETa B
OHOPOJHOM cpeze. ToueuHblid HCTOYHHK
ceera. Jlyu cera

OrtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
cera. [TocTtpoenne nzobpaxkeHuit B
IJIOCKOM 3epKajie

IIpenomienue ceera. IlonHoe BHyTpeHHEe

OTpPaXXCHHC. Hpe,I[CJ'IBHHﬁ YTOJI IMOJIHOT'O
BHYTPCHHETO OTPAXKCHUA

https://m.edsoo.ru/HUF74ANDOW

https://m.edsoo.ru/IMBKQM?227

https://m.edsoo.ru/V49RISTRN

29

30

31

Jlaboparopnas padota «3mepenue
MOKA3aTelIs MPEIIOMIICHHSI CTEKIIa)

Jlunzel. [loctpoenne n3obpaxeHuii B TUH3E.

®opmyJia TOHKOM JIUH3bL. Y BEIIMYCHUE
JIMH3bI

Jlaboparopnas padota «Vccrnenoanue
CBOWCTB M300paXeHUH B IMH3aX»

https://m.edsoo.ru/JO2EIM1DQ

https://m.edsoo.ru/W2MMS9KJC

https://m.edsoo.ru/Q1ZCMWI980

32

Hucnepcus ceeta. ClokHbIN cocTaB 0€10ro
cgera. [[Ber. JlabopaTopHas pabota
«Habmroenue aucnepcun cBeTay

https://m.edsoo.ru/KOOWVKE11

33

34

35

WNnuTtepdepennus creta. Judpaxnus ceera.
JudpakuonHas pemeTka

IlonepeyHOoCTh CBETOBBIX BOJIH.
[Tonapuzanus ceera

OnTrueckue mpuOOpbI U yCTPOICTBa U
yCIIOBHA UX 0€30M1acCHOr0 MPUMEHEHUS

https://m.edsoo.ru/C8LCRSEJI

https://m.eds00.ru/Q2118XYOJ

https://m.edsoo.ru/M5127JYGT

36

['paHnLIBI TPUMEHUMOCTH KJIACCUYECKOHN
MexaHukH. [locTynarsl cnenuanbHON
TEOPUHU OTHOCUTEIBHOCTH

https://m.edsoo.ru/PSGBIFJ5N




OTHOCHUTENIHLHOCTD OJHOBPEMCHHOCTH.

37 https://m.edsoo.ru/OVLMCN6B2
3ameJieHne BpEeMEHH U COKpaIEHUE JJIUHbI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON

38 yacTullbl. CBSI3b MacChl C SHEPTUEH U https://m.edsoo.ru/I90ZY4BUB
UMITYJIbCOM. DHEPrusl MOKOs

39 KOHTpOHBHaiI pabota «Onrtuka. OcCHOBBI hitps://m.cdsoo.ru/L8689JPLI
CHEIUAIbHON TEOPUU OTHOCUTEITBHOCTH

40 Poronsi. Gopmysta Tlnanka. uepris https://m.edsoo.ru/ZL6P16LA0
UMIYJIbC (HOTOHA

A1 OTtkpsiTHE U uccaenoBanue Gpororddekra. hitps-//m.cdsoo./PGLSXXSRO
Omnertel A. I'. CToneroBa
3akonbl poTtorddekra. YpaBHEHUE

42 OunmreiHa g Gotodrddekra. «KpacHas https://m.edsoo.ru/YLCK770G8
rpanuiay Gororddexra

43 JlaBrienne CBeTa; Omnertel I1. H. JleGenena. hitps://m.edsoo.r/EGO6ZO1SA
XnuMHuyeckoe IeHCTBHE CBETA
TexHHUecKue yCTpoCTBa U IPAKTUYECKOE

44 npuMeHeHue: (HoTorNeMeHT, GOTOAATUUK, https://m.edsoo.ru/UFQDRSL5SM
CONTHEeYHas OaTapesi, CBETOIUOT

45 Pemernite fa,uaq 110 TEME «ICMEHTEI https://m.edsoo.ru/ZE73A67B1
KBaHTOBOM ONTUKM»
Monens aroma Tomcona. OmBITE

46 Pezepdopaa mo paccessHUIO 0-9aCTHII. https://m.edsoo.ru/FIC11POHN
[Inanerapnas mozens aToma

47 [Tocrynater bopa https://m.edsoo.ru/6 X7GFHZ9X
W3nyuenue u nornomienue GoTOHOB MPU

48 repexoJie aToMa ¢ OAHOTO YPOBHS SHEPTUU https://m.edsoo.ru/NN8BHZYBE

Ha Apyroui. Buasl criektpos




49

50

51

BomnHoBEIe cBOiicTBa yacTull. BoaHEI fe
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
U3JIy4YeHUE

OTtkpbiTHE PaAUO0AKTUBHOCTH. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaIMOAKTUBHOTO U3ITYUYEHUS

CsoiicTBa anb(da-, 6era-, raMma-u3ITydeHHUS.

Bnusaue paaruOaKTUBHOCTH HaA JKHBLIC
OpraHu3Mbl

https://m.edsoo.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP

https://m.edsoo0.ru/UOIRQS0Z5

52

OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMIBI.
Anbda-pacnag. DIEKTPOHHBIA U
NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JIy4eHUe

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble
peakuuu. Snepusiit peaktop. IIpodnemsl,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKThI
SIEPHOMN SHEPreTUKU

https://m.edsoo.ru/CFJYJSSIG

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTpOHA. MeTo bl HAOTIOICHUS U
perucTpanuu 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3anMo/ieiicTBus. EquHcTBO (hrusmueckoit
KapTHUHBI MUPa»

https://m.edsoo.ru/SUC62U40A

55

Oransl pazBuTHs acTpoHomuu. [Ipuknannoe
Y MHUPOBO33PEHYECKOE 3HAYCHUE
acTpoHOMHUHU. Bun 3B€31HOTO Heba.
Co3Be3aust, spKue 3BE€37bl, INIAHETHI, UX
BUAUMOE JBMkeHME. ColHEeUHas cucTeMa

https://m.edsoo.ru/5SPXS2I19VY




56

57

58

59

Counuie. ConHeunast akTUBHOCTE. McTOUHUK
sHepruu CoJiHIa U 3BE3]T

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKU.
3BE3/1BI INIABHOM MOCIIE10BATEIILHOCTH.
BuyTpennee crpoenue 38€31. CoBpeMeHHbIE
MIPEJICTABICHUS O IPOUCXOXKICHUU U
sBostonu CosHIa U 3BE3]

Mnineunsiii [1yTe — Hama ['anaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuxe. ['anmaktuku. YEpHbIE ABIPHI B
sIpax rajJakTUK

Bcenennas. Pa3zoeranue ranaktuk. Teopust

Bonpuioro B3peiBa. PennkroBoe u3inydeHue.
MeraranakTuka

https://m.edsoo.ru/1JZR54JA0

https://m.edsoo.ru/GGD3W7470

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN

60

61

62

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1neMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITUAITLHOM 1
ATUYECKOH cdepax IesaTeIbHOCTH YeTOBeKa

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/WNIJSCRXYD

63

O6o0maromuii ypok. Pois u mecto pusuku
1 aCTPOHOMHH B COBPEMEHHOM HAay4YHOMH
KapTUHE MHpa

https://m.edsoo.ru/2PFPB28UF

64

65

O6o0maromuii ypok. Pons ¢puzudeckoit
TeopuH B (GOPMUPOBAHHH TTPECTABICHHIA O
¢bu3nueckoil kKapTuHe MUpa

O6o6matomuii ypok. Mecto pusudeckoit

https://m.edso0.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH




KapTUHBI MUpPa B 00ILIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPECTaBICHUH O
pupoJie

Pe3epBHbIil ypok. MaruuTHoe mnoJie.

66 1 https://m.edsoo.ru/EVMFIQTP6
DneKTpoMarHuTHas: MHIYKITUS
Pese 7 .0 .0

67 PBHLIH }ipOK fITHia. LCHOBE 1 https://m.edsoo.ru/ESABJRKSL
CHeUaIbHON TEOPUU OTHOCUTEIBHOCTH
P 7| .K .

68 e3epHbIi ypok. Ksantosas pusuia 1 https://m.edso0.ru/RARQLVO2J
DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM 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
(hopMUPOBAaHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOUN IESATEILHOCTH

moaei

10.2

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

¢busnveckux 3amaq

10.3

10.4

Pacno3naBath usnyeckue siBiaeHUs (Ipolecchl) 1 OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISPHO-KUHETUUYECKOW Teopuun
CTPOEHHs BEIeCTBA W  JJIEKTPOJMHAMUKH: pPABHOMEPHOE W
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJeHHe
T€d, JABWXKEHHE IO OKPYXXHOCTHU, WHEpLHs, B3aUMOJCIHCTBUE TEI;
nuddysusi, OpPOYHOBCKOE JBWIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxJlaXx/1IeHnHn), TeIJIOBOE€ paBHOBECHE, HCIApPEHHEe, KOHJEHCalus,
IJIaBJI€HUE, KpUCTAJUIM3alus, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBIIICHNUE JaBJICHUS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCYJIE,
CBA3b MEXAYy IapaMeTpaMH COCTOSIHMSI Ta3a B M30IpOLEeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHUYECKOE [BIKEHHE, HCIONb3ys (U3HUECKUe
BEJIMYUHBL: KOOPJIHWHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tela, KHHETUYECKas DHEPIHs,
MOTEeHIIMATbHAS DHEPrHs, MeXaHWdeckas padoTa, MeXaHWYecKas
MOIIHOCTb; TIPHU OMUCAHUH MPABIIHLHO TPAKTOBATH (DU3UUECKUI CMBICIT
WCIOJIb3YEMBIX BEJIWYHMH, MX O0O3HAu€HUs M EAMHUILIBI, HAXOAWUTH
(GhopMyIIbl, CBSI3bIBAIONIME JAaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU

BEIn4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, UCHOJb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CpPEAHsIsI KHHETUYECKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJIEKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JCWCTBUS TEIJIOBOTO JBHUTATENS, IpPHU
ONHMCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMBIX BEJIMYHMH, UX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIUUNUHY C IPYTUMH

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
QJIEKTPUYECKUE  SIBJCHUS  (IPOIECCHI), HUCTONB3YSd  (PU3NUECKUE
BEJINYUHBI: AIEKTPUYECKUI 3apsan, JIEKTPUYECKOE nouie,
HaNpPsLDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3sHOCTh ITOTEHLMAJIOB; IIPU
OMMCAaHUU MPABWIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HUCIOIB3YEMBIX
BEIMYMH, WX OOO3HAYCHUS W EIWHUIIBI; YyKa3blBaTh (HOPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyl0 BEIUYHHY C JAPYTUMHU

BCINYNHaMN

aHaJM3UpPOBaTh (PU3MUECKHE TMPOLECCHl M SIBICHHS, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpPaHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs UMITYJIbCA, IPUHLNII CYNEPIO3ULUN CUJI, TPUHIUII
paBHOIIpaBUs HHEPLUAIBHBIX CUCTEM OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUsS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM SHEPrUu TEIUIOBOIO IBMKEHUS MOJIEKYJ C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsaa, 3akoH Kynona; npu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTHYecKOoe

BBIpAKEHHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBINONTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PHU3UICCKUX SIBICHUHN H
MIPOIIECCOB C UCIOIB30BAaHUEM IPSMBIX M KOCBEHHBIX U3MEPEHUI; PH
3ToM (opMyIHpOBaTh NpodiaeMy (3a7ady) M THIOTE3y Y4eOHOTo
9KCIIEPUMEHTA,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOIBI

10.10

OcyiecTBiaTh MpsIMbIE U KOCBEHHBbIE HM3MEpEeHUs (PU3NUecKux

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAbHBIA CIIOCO0 U3MEpPEHHS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKNU HOFpGHIHOCTefI H3MepeHHﬁ

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
WCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHMPOBATh
YCTAHOBKY, (PUKCHpPOBATh pE3yNbTaTbl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MUYecKrX BEIUYHMH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3yibTaTaM UCCICA0BAHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  TpyJa TP MPOBEIACHUU
UCCIIEIOBAaHU B paMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHHS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJEIbBIO,
UCHOJIb3ysd (U3UYECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHaIM3a
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

Pemrate Kau4C€CTBCHHBIC 3agaqyu: BBICTpanBaTh JJOTHUYCCKH
HETIPOTUBOPCUUBYIO HLCIOYKY paccyxcz(eHHﬁ C OHOpOfI Ha N3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U Q)HSI/IIICCKI/IG SABJICHUS

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

AHAJIIU3UPOBATH ITOJTy4YaCMYHO HH(bOpMaI_II/IIO

[IpuBoAMTH TpHUMEpHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIECCOB OKPY’KAIOIIETO
MUDpAa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

Hcnonb3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 35KOJIOTUYCCKOTO ITOBCACHHUA B Oprncanmeﬁ cpeac

PaGoTtath B rpymie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYMNIbI, PAUOHAIBHO  PACHpPEICNATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyalHUsX, aJ€KBAaTHO OLICHUBATH BKJAJ KaXXIOr0 U3 YYaCTHUKOB

TPYNIBl B PELICHHE pacCMAaTPUBAEMON TPOOIIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
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 TEXHOJOTHH, B MPAKTUUYECKON JeATeIbHOCTH
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YUYEHHBIX (U3UYECKUX MOJIEINIeH:
TOUEYHBIN AIIEKTPUUYECKUI 3apsijl, AepHas MOJENb aToOMa, HyKJIOHHas

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHUH (pU3nIecKux 3a1a4

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
ANEKTPOMAarHuTHas MWHAYKLIMS, JEHCTBUE MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYLIMMCA 3apsf, 3JIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpejomiieHue, HuHTepdepeHuMs, audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCUS CBETa, (OTOAIEKTpUUECKUil 3 dexT
(potoaddext), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PAaaOaKTUBHOCTDH

OnwuceiBaTh  W3yYEHHBIE CBOMCTBAa  BeIIECTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, IEKTPUUECKYI0 MPOBOJAUMOCTh Pa3IUYHbBIX
Cpel) U DJIEKTPOMAarHWTHbIE sBJIEHUS (MPOILIECChI), HUCHOIbB3Ys
¢usznyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HaNpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHnmanoB, JJIC, pabora Toka, WHAYKIUS MarHUTHOTO
oy, cuna Awmmnepa, cwia JlopeHna, WHAYKTHBHOCTh KaTyILKH,
SHEPrusl IEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEpPHOJ] M 4YacToTa
KosnebaHui B Kosie0aTeIbHOM KOHTYpE, 3apsij U CHJla TOKa B Ipolecce
TFApMOHUYECKUX 3JIEKTPOMarHUTHBIX KoJsieOaHuH, ¢bokycHoe
paccTosiHuE W ONTHUYECKas CWJIa JIMH3BL, IPU ONHUCAHUU IPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIMYUH, HX
0003HAUCHMsI W EIUHMIBI, YKa3blBaTh (HOPMYJbl, CBA3BIBAIOIINE

JaHHYIO0 (PU3MYECKYIO BETUUYHUHY C IPYTUMH BETUUUHAMU




11.5

11.6

OnuceiBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCChI, UCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTHb 3JICKTPOMAIrHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaga, OSHEpPrusd CBsA3M AaTOMHBIX SAACP, IIpH OIMCaHUHU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCTIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBATb q)OpMyJIBI, CBA3BIBAIOIIUC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIIMYUHY C APYTHMMHU BCIIMYMHAMM, BBIYUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnueckue 3aKOHBl M NPUHOUNBL:  3akoH  Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajlIeIbHOIO COCIUHECHUS TPOBOJIHUKOB,
3aKkoH [[xoynsa — JleHua, 3aKOH 3JI€KTPOMAarHUTHOM MHAYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBl ~ IPEJIOMIICHHS CBETa, ypaBHEHWE OWHINTEWHA  JuIs
dotorddekra, 3aKOH COXpaHCHHS DHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPaHEHUS OJCKTPUUYECKOTO 3apsia, 3aKOH
COXpAaHEHHUsT  MacCOBOIO  YHCJA, TMOCTynarbl  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH O3TOM pPa3idyaTh CIOBECHYIO
(bOpMyJIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHS

(rpanu1Ibl, 06J1ACTH) 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

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIE0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
aToM (opmynupoBaTh MpobieMy (3amady) U THUIOTE3Y YUIEOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIIOKEHHOTO

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

11.10

11.11

OCYII_ICCTBJ'IHTB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (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 (DU3UYECKUX BEITUYHH C HCIIOIH30BAHHEM
NpSMBIX ~ M3MEPEHUH; TpPU OITOM KOHCTPYHpPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUYECKHUX
BEJIMYMH B BHJIE TAOJHUIl ¥ TPApUKOB, JIENaTh BBIBOJBI 0 PE3yIbTaTaM

HUCCICIOBAaHUA

11.12

CobmomaTe mpaBuia 0Oe30MacHOTO Tpyna HpH  POBEICHUU




UCCIIEIOBAaHUH B paMkKax y4eOHOTO OSKCIEpPHMEHTa, YydeOHO-
HCCIIEN0BATEIbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTEINIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
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

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paccyx(z[eHHﬁ C OHOpOI71 Ha N3YUCHHBIC

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

Hcnonp3oBaTe MHpU  pelICHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUIsI TIOHWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpEeTallMii U NPEICTaBICHUS y4eOHOW M HAay4YHO-IOMYJISIPHOMN
uHpOpMalUY, NOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKHU
aHaJIM3UPOBATh MOJyyaeMyto HH(POpMaIUIo

OOBSICHATh NMPUHLMIIBI ACUCTBUS MAIIMH, NMPUOOPOB U TEXHHUUECKUX

YCTPOICTB; pa3nuyarh YCIOBHMSI HMX OE€30IacCHOrO MCIOJIb30BAaHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBoauTE HpHUMEpHl BKJIala POCCUHUCKUX U 3apyO€KHBIX 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 o0ecTiedeHns: 6e30MacHOCTH Ipu 00palleHuu ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS U

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIIEH cpesie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM PA3JIMYHBIX COLMAIbHBIX pOJIei,
IUTaHUpOBaTh  pabOTy  IpyHmbl,  PAalMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JISATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIO0r0 U3 Y4YaCTHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon Koxa npoBepsiemoro
pasaena JJIeMEHTA

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

OU3NKA 1 METOJAbIl HAYYHOI'O I[TIO3HAHW A

1.1

1.2

®usuka — Hayka o npupoae. Hayunbie
METO/bI MMO3HAHMS OKpYyXkarouero Mupa. Poib
JKCIIEpUMEHTAa W TEOpUH B  IIpouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayuneie runoressl. Ouznueckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH
(buznuecKux 3aKOHOB. [Tpunamn
cooTBeTcTBUS. Ponp u Mecto ¢usuku B
hopmupoBaHUHU COBPEMEHHOM HAay4YHOU
KapTHUHBI MHpa, B MIPAKTUYECKOU

NESITEIbHOCTH JIFOIEN

MEXAHHUKA

2.1.1

2.1

KMHEMATHUKA

MexaHu4ecKoe IBHKEHHE. OTHOCUTENBHOCTh
MEXaHNYCCKOI0 ABUKCHUA. Cucrtema orcuéra.

Tpaexropus

[lepemenienue, ckOpocTh (CpeaHsii CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) H  YCKOpPCHHE
MarepuaibHOM TOYKHM, UX MHPOEKIMU Ha OCH
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLEHUI U CTI0KEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MPSAMOJIMHEHHOE JIBIDKEHUE. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHUS, Iy TH u repeMenieHus

MaTepHaﬂbHOﬁ TOYKHU OT BPpCMCHHA




2.2

CBobOogHOe mazieHne. Y CKopeHrue CBOOOIHOTO

najeHust

KpuBonuneiinoe jaBuxkenue. PaBHOMepHOe
NBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LleHTpocTpeMuUTEIbHOE YCKOPEHHE

TexHuueckue YCTpOWCTBA: CIUJOMETP,
JIBU)KEHUE CHApAJIOB, LICMIHBIE U PEMEHHbBIC
nepegadu

IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIYy IMyTSIMH, POUIECHHBIMU
TEJIOM 33  IIOCIENOBATEIbHBIE  pPaBHBIC
MIPOMEXYTKH BPEMEHH P PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOMU
HyIr0. 3ydyeHue NBUKEHHUS LIApUKa B BA3KOU
JKUJIKOCTU. M3ydeHWe  JBWIKEHHS  Tela,

6p0H_IeHHOl"O TOPHU30HTAJIBHO

JMHAMUKA

22.1

[TpunIMn OTHOCHUTEIBLHOCTHU T"amunes.
IlepBeiii 3akoH HproroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cwia. [IpuHIMNO Ccynepro3unuu

CHUJI

Bropoi1 3akoH HbproToHa 11 MarepualibHOU
TOYKM B HWHEPIUAIBHOW CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

224

3aKOH BCEMUPHOTO TATOTeHHS. Cua TSKECTH.

IlepBas kocMuueckas ckopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUd
CKOJIBKCHUSA )41 cuiia TPCHUMA IIOKOA.

Koaddumnuent tpenns. Cuna conpoTHBICHUS




IIpH ABMIKCHUU TECJIa B )KUAKOCTH HUJIM T'a3¢C

2.2.7

228

229

[TocTynarenbHOe U BpamiaTeIbHOE JIBHIKEHHE
a0COJIIOTHO TBEPAOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpalllCHHS.

[Ineqo cunbl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

Texnuyeckue  yCTpPONCTBA:  MOJIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue padoThl. V3yueHnue nBUKEHUS
Opycka 10 HaKJIOHHON IUJIOCKOCTH TOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jAcpopMUpyeMON TPYXHHE U PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX Jaedopmammm.
HccnepgoBanue ycinoBuid paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIIECTO OCh BpalllCHUA

2.3

3AKOHBI COXPAHEHUWA B MEXAHUKE

23.1

NMmnynec MaTepHanbHOM TOYKH, CHUCTEMBI
MaTepuaibHBIX TOYeK. Mmmynsc cuibl u

HU3MCHCHHUEC UMITYJIbCa TCJIa

232

233
234

235

2.3.6

3akoH coxpaHeHuss wummnyiabca B HCO.
PeakTuBHOE nBMKEHNE

Pab6ora cuibl

MOo1HOCTb CHIIBI

Kunernueckas sHeprus MaTepuaJIbHOW TOYKH.
Teopema 0 KHHETHYECKON PHEPTUU
[lorenumaneHas osHeprus. IloreHuumanbHas
SHEeprus yIpyro nepopMUPOBAHHOM
npyxuHsl. IloTeHuunanbHas dHeprus Tena

BOJIM3U TOBEPXHOCTH 3eMIIU

2.3.7

HOTGHHI/IEUII)HBIC N HCIIOTCHLUHAJIBHBIC CHIIBI.
CBs3b pa6OTBI HCIIOTCHIMAJIBHBIX CHII C
U3MCHECHUCM MEXaHUYEeCKOMH SHEpPIrun

CUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON YHEPrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHMS
539 TexHu4ecKkue yCTpONCTBA: ABUKEHUE PaKeT,
o BOZOMET, KOIIEp, IPY>KUHHBIN MACTOJIET
[Ipaktrueckue pabotel. HM3ydeHue cBs3H
53,10 CKOpPOCTEM Tel IMpu HEYNpyroMm yJaape.

HCCJ’IGI{OB&HI/Ie CBA3HU pa6OTBI CHJIBI C

U3MEHEHHEM MEXaHHMYSCKOM OHCPIUu TCJia

MOJIEKYJISIPHAS ®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM

3.1.1

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BpoyHoBckoe
neuxenne. Iuddysusa. Xapakrep ABMKEHUS U

BSaI/IMOHGfICTBHﬂ HacCTull BEIICCTBa

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH W
TBEPABIX Tel U  OOBSICHEHHE  CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJICNICH

Macca wMonekysn. KonudecTBo BemiecTsa.
[TocTostnHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama temneparyp Llenscus

3.1.6

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [llkana remneparyp KenbBruna
VYpaBuenne Knanelipona — Menzaeneesa.

3akoH /lanmpToHa

I'azoBbie 3akoHBI. M30mpo1iecchl B UA€aIbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

Texnuueckue yCTpOMCTBA: TEPMOMETD,

OGapomerp




3.2

3.1.10

3.2.1

322

[Ipaktuyeckne paboTel. M3MepeHne Macchbl
BO3JlyXa B KJIacCCHOM KoMHare. MccrnenoBanue
3aBUCUMOCTH MEXKy IIapaMeTpaMH COCTOSHUS

Pa3pEeKECHHOI0 raza

OCHOBbI TEPMOJIMHAMUMKNA

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTHUsl TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ N3MEHEHNS

KommyecTBO TENIOTH B pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.23

Buasl Ttemnmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMs, U3Iy4yeHue. TernnoéMKocTh Tena.
VYnenpHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICpCaauc
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3.2.5

3.2.6

IIepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHnenne
IIEPBOIO 3aKOHa  TEPMOAUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTaus

paboTsI raza

TeroBble MamuHbl. [IpuHIUMIBL EeWCTBUA
TEIUIOBbIX MamuH. [IpeobpazoBanus 3HEpruu
B TemiuoBbIXx MamuHax. Koapduuuent
nosiesHoro  neuctBus  (manee —  KIIM)

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

Bropoit 3aKOH TEPMOANHAMUKH.
HeoOpatumocTs  mporeccoB B NPHPOJE.
TerunoBbie JBUTATEIIHN. DKOJIOTHYECKHE

MPOOJIEMBI TETIIIO3HEPTETUKH

3.2.7

Texauueckue YCTpOMCTBA: JIBUTaTelb
BHYTPEHHETO cropaHus, OBITOBOI

XOJIOONUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. 3MepeHue yaeapHOi

TEIUIOEMKOCTH

3.3

ATPET'ATHBIE COCTOSHMA BEIECBA. ®A30BBLIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KoHAeHcarus. Vcnapenue




" KHUIIEHHUE. VY nenpHas TemJIoTa
napoo0Opa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTyPhI

KHIICHUA OT JaBJICHUSA

AOCOII0THAsE MW OTHOCUTEIbHAs BIIAXKHOCTH

332 Bo3ayxa. HachklleHHslil map
TBépaoe TeJIO. Kpucrannnueckue u
133 amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
o KPHUCTAJIJIOB. Kunxue KPHUCTAJIBL.
CoBpeMeHHbIE MaTepralIbl
334 [InaBnenne u KpucTauM3auus. Y JenbHas
o TeruioTa mwiasieHus. CyOnumanus
3.3.5 YpaBHeHHe TEMI0BOro O6amaHca
TexHudeckue yCTpOMCTBA: THUIPOMETp U
336 IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
o [IOJIyYE€HUSI COBPEMEHHBIX MAaTE€pHAJIOB, B TOM
4KCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU
337 IIpaxTrueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/1yXa
4 DJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
Al DnexTpu3anus Tel. JNeKTpruUecKuit 3aps. JBa
o BUJIA DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKH, TUDIIEKTPUKU u
4.1.2
MOJIYIIPOBOIHUKH
4.13 3aKOH COXpaHEHMs DIEKTPUUECKOTO 3apsiia
4.14 BsaumonerictBue 3apsoB. 3akoH Kynona
4.1 DneKTpuuecKoe moJie. Hanpsxéanocts
415 3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
o cynepno3unuu. JIuHMM ~ HanpsKEHHOCTH
JNEKTPUYECKOTO TTOJIS
416 PaGora cuim  2/E€KTPOCTATUYECKOrO  MOJIS.
o ITorenuuman. Pa3HOCTE OTEHIIMAIOB
417 IIpOBOOHMKM M IUANEKTPUKH B IOCTOSHHOM

QJICKTPUYCCKOM II0JIC. HHBHGKTpH‘{eCKaSI




IMPOHUIIACMOCTb

DNEeKTPOEMKOCTb. Konnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpA.
OHeprus 3apsHKEHHOI0 KOHAEHCcaTopa
TexHuyeckue  ycTpOHCTBA:  AJIEKTPOCKOI,
419 3JEKTPOMETP, DJIEKTPOCTATHYECKas 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
41.10 IIpakTuueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JINYHbBIX

CPEJIAX

Ycaopus CymcCTBOBaHUA IHOCTOSAHHOI'O

4.2.1 3IEKTPUYECKOTo ToKa. Mctounuku Toka. Cuina
Toka. [locTosIHHBIN TOK
4.2.2 Hamnpspkenune. 3akon Oma a1 ydacTka 1enu
423 DNEeKTpUUECKOe CONPOTUBJICHUE. Y IeIbHOE
o CONPOTHUBIICHUE BEILIECTBA
4n4 [locnenosarensHoe, napajieJIbHOE,
o CMEIIaHHOE COETMHEHUE TTPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyis
4.2.5
— Jlenua
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anexTpoaBmwxkymas cuina (manee — IJC) u
427 BHYTpPEHHEE CONPOTUBIICHHE HUCTOYHUKA TOKA.
o 3akoH Oma [ TONHOM  (3aMKHYTOM)
anekTpudeckoit nenu. Kopotkoe 3ambikanue
DNeKTpOHHAas MIPOBOIUMOCTD TBEPBIX
408 METa/UIOB.  3aBUCHUMOCTH  CONPOTHBIICHUS
o METaJIOB oT TEeMIIepaTyphl.
CBepXIpoBOAMMOCTh
425 DJIeKTpUYecKuid TOK B Bakyyme. CBoiiCTBa
o 3JEKTPOHHBIX MYYKOB
4.2.10 [MonynpoBoanuku. CoOCTBeHHAs! M IPUMECHAs




4.2.11

4.2.12

IIPOBOAMMOCTD MOJIYNPOBOJHUKOB. CBoiicTBa

p-n nepexona. [ToaynpoBoJHUKOBbIE TPHUOOPHI

DJIEKTPUYECKUH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JICCOLIAaLUS.

DIIEKTPOJIN3

DIIEKTPUUYECKUI TOK B rasax.
CaMmocTOsITeIbHBII U HECAMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSTENBHOTO

paspsaa. Monaus. [1nazma

4.2.13

Texauueckue YCTpOWCTBA: aMIIepmerp,
BOJITMETP, pPEOCTAaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBIICHN, BaKyyMHbII MO/,
TEPMHUCTOPBI u (dboTope3nucTopsl,

HOJ'Iyr[pOBO}IHI/IKOBI)II\/JI Auoa, raJlbBaHUKa

4.2.14

IIpaxTrueckue paboThI. N3yuenne
CMEIIaHHOTO COEAUHEHHS] PE3UCTOPOB.

N3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnportusienus. Habmonenue

QJICKTPOJIMN3a

11 KUIACC

Kon Koanposepsiemoro

pa3aesaa 3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4 SOJIEKTPOAMMHAMUKA
MAT'HUTHOE I1OJIE. DJIEKTPOMATHUTHA A UHAYKIUA
TlocTosHHble MarHuThel. BzaumoneicTBue
431 MOCTOSIHHBIX MarHuTOB
43 MaruuTtHoe mone. BekTop MarHuTHOM
uHaykuud.  [lpuHmun — cynepno3uiuu.
43.2 Jluaum marnutHOM wuWHAYKuuu. Kaprtuna

JUHUM  MArHUTHOM  MHAYKIMU  TOJSA

IIOCTOSHHBIX MaroHuToB




MarsnutHoe 10JI€ NPOBOJAHMKA C TOKOM.
Kaptuna JmHUN MO AJIUHHOTO MPSIMOTO

MIpOBOAHMKA MW 3aMKHYTOI'O KOJIBLICBOT'O

433 MIPOBOJIHMKA, KAaTYIIKH C TOKOM. OmbIT
Opcrena. BzaumoeiicTBue NpoOBOJIHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOJyJIb M HallPaBJICHUE
Cuna JlopeHiia, €€ MOAyJIb U HaIllpaBJICHUE.
JIBrokeHue — 3apsDKEHHOM — 4acTUMUBl B
433 OJTHOPOJHOM MarHUTHOM Tone. PabGota
cuibl JIopeHna
436 SIBiIeHME DNEKTPOMAarHUTHOW UHAYKIUH
437 [ToTok BeKTOpa MarHUTHOM MHIYKIIUU
OJ1C unayKIMHU. 3aKOH 3J€KTPOMarHUTHOU
4.3.8 naaykuun dapanes
BuxpeBoe »snextpuueckoe rmone. IJ[C
WHIYKUUA B TIPOBOJHUKE, JBHKYLIEMCS
439 MOCTYMATeIbHO B OJJHOPOJTHOM MAarHUTHOM
rnoJse
4.3.10 [IpaBuno Jlenna
NHnykTUBHOCTD. SIBI€HHE CAMOWHIYKIIHH.
4.3.11 OJ1C camouHIyKIIMK
DHeprusi MarHUTHOTO TIOJs KaTYyIIKH C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE TIOJIE
TexHudeckne  yCTpOMCTBA:  MOCTOSHHBIE
MarHuThbl, 3JIEKTPOMATrHUTHI,
43.14
AJIEKTPOBUTATEITb, YCKOPHUTEITH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpaxkTrueckue paboThbI. N3yuenue
MarHUTHOTO TMOJs1 KaTyIIKM C TOKOM.
4.3.15 UccnepoBanue AelCTBUS  MOCTOSIHHOTO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKOWUN




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenprast cucrema. CBOOOIHBIC

kojieOanus. ['apMoHuueckne KoyieOaHuUs.
5.1.1

Ilepuon, wacrora, ammumryga u (dasa

KOJIeOaHui

[IpyxuHHbli MasTHUK. MaremaTuyecKkui

MasATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJICOaHUM.
5.13 Kunematuueckoe u JUHAMUYECKOE

OIMCAHUE KOeOaTEIbHOr0 IBUKEHUS

[IpeBpamenue SHEPTUH pu
FapMOHMYECKUX  KOJIeOaHUSX. Cas13p
514 AMILUIATY 1Bl KoaeOanuii UCXOIHOU
BEJIMYMHBI C aMIUIMTYJaMu KoJjieOaHui eé

CKOPOCTH U YCKOPEHUS

Konebarenbubiit  koHTyp.  CBOOOIHBIE
5.1 3JIEKTPOMArHUTHBIE KoJIeOaHus B
uaeaJbHOM  KOJeOaTeJIbHOM  KOHTYpE.
AHasorusi MeXIy MEXaHHYeCKUMH U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.

®opmyna TomcoHna

3aKoH COXpaHCHUA SHEPTHUU B HUACAIIBHOM

Ko0JIe0aTeIbHOM KOHTYpPC

BhIHyX/IeHHBIE MEXaHUYECKHE KOoJIeOaHuUs.
Pe3onanc. Pe3onanchHas KpuBasl.
BoinyxneHHbBIE JIEKTPOMAarHUTHHIE

KoJIeOanus.

Ilepemennbii  Tok.  CHHyCOMIAJIBHBIN

IIEPEMEHHBIN TOK.

MomHocTh MIEPEMEHHOTO TOKA.
5.1.9 AMIUTUTYAHOE U JEUCTBYIOIEE 3HAYCHUE

CHUJIBI TOKA W HAIIPSAKCHUA

5.1.10 Tpancdopmarop. [IponsBocTBo, nepenaya
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U NOTPeOJICHUE 3IIEKTPUYECKONM IHEPIHH.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOACTBE
JIIEKTPUYECKON SHEpruu. Kynberypa
HCIIOJIB30BAHHUS NEKTPO3HEPIUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycrpoiicTBa: celicmorpad,
ANEKTPHICCKHI 3BOHOK, JIMHUN

QJICKTpoIepcaavd

5.1.12

IIpaktuueckne pabotel. HccnenoBanue
3aBHCUMOCTH MEpUOJia MAJbIX KoseOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTU U MAaCChI
rpysa. MccienoBanue nepeMeHHOro Toka B
Lenu W3 IOCIEA0BAaTEIbHO COEIUHEHHBIX

KOHACHCATOpPA, KaTYHIKU U pE3UCTOPa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

Mexanuyeckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. llepuon. Ckopoctb
pacmpocTpaHeHuss W JUIMHA  BOJIHBIL.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

Wutepdepenius u audpaxius

MEXaHHUYECKUX BOJIH

523

524

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

Bricora Tona. TemOp 3ByKa

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
WU3Iy4YEHUSI  DJICKTPOMArHUTHBIX  BOJIH.
Bzaumuas opuentauus BektopoB E, B u v

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

5.2.5

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

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[lIxana AIEKTPOMATrHUTHBIX BOJIH.
HpI/IMCHCHI/Ie QJICKTPOMAariuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpyuHIUIIBI PagUOCBA3U W TEJIEBUJICHUS.
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5.2.8

5.3.1

Pannonoxkanus. DNEeKTpOMarHuTHOE

3arpsi3HEHUE OKPY KaIoLIel cpebl

TexHu4eckue yCTpOWCTBA: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, yJIbTPa3ByKOBas
JUarHOCTHKA B TEXHHKE W MEIMIIUHE,
panap, paguonpuéMHUK, TEJEeBU30P,
anTeHHa, Tenedon, CBU-neup

OIITUKA

[IpssMonuHeiHOEe pacpocTpaHEHUE CBETa

B OJIHOpOJHOM cpeae. JIyu cBera

532

533

534

535

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

IIpenomnenne cBera. 3aKkOHBI MPEIOMIICHHS
cBera. AOGCONIOTHBIH 1oKasareJb
MIPEIOMIIEHUS

Iomuoe BHYTpPEHHEE OTpayKCHUE.
[IpenenbHbIl yron IMOJHOIO BHYTPEHHETO
OTpakKeHHUs

HMucnepcust  cBera. CHOXHBI  cOoCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniiue W pacceuBaronIue JUH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOSHUE H
OIITHYCCKAas culia TOHKOU JIMH3HI.
[Moctpoenne n3o00pakeHUit B COOMPAIOIIINX
W pacceuBarommx JmH3ax. @Dopmyna
TOHKOW JIMH3bL. YBEJIMUEHHUE, JaBaeMoe

JIMH30H

5.3.7

HpCI[CJ'IBI NPpUMCHUMOCTH FCOMCTpH‘-ICCKOfI

OIITUKH

5.3.8

HNnrepdepentius  cBera.  KorepeHtHbIe
HCTOYHHUKH. YcnoBus HaOIIOICHUS
MaKCHUMYyMOB u MHUHUMYMOB B
UHTep(EPEHIIMOHHONH KapTHHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakmus  cera.  JudpakunoHHas
peméTka. YcinoBue HaOIIOJCHUS TIaBHBIX
5.3.9 MaKCUMYyMOB npu aJeHun
MOHOXPOMATHYECKOTO CBETa Ha

TU(PPAKIUOHHYIO PEIETKY

5.3.10 [Monsipuszanus ceera

TexHu4eckue yCTpOMCTBA: OYKH, JIyIa,

¢doToanmapar, NPOEKIMOHHBIN ammapar,

53.11 MHKPOCKOII, TEJIECKOTI, BOJOKOHHAs
OIITHKA, nudpakImoHHAas peméTKa,
TIOJISIPOU /T
[IpakTnyeckne  pabOTHI N3mepenue

nokasaresis mpenomienus. VccrnenoBanue
5.3.12
CBOMCTB  HW300pakeHMM B  JIMH3AX.

Hab6mronenue qucnepcuu cBeTa

BJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

['panunel NpPUMEHUMOCTH  KJIACCHYECKOM
MEXAHHKHU. IToctynartsl Teopun
6.1 OTHOCHUTEIIBHOCTH: MHBAapUaHTHOCTh
MOJYJsI CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITeHHA

6 OTHOCHTENLHOCTD OJIHOBPEMEHHOCTH.
6.2 3amensieHHe BpPEMEHM M COKpalleHue
IUTAHBL
6.3 DHEprusi ¥ UMITYJIC CBOOOTHOM YaCTHIIBI

CBs3p Macchl C JHEPTHEW W HMMITYJIbCOM
6.4 CBOOOJHOW YacTHUIbl. ODHEPrus MOKOs

CcBOOOIHOM Y4aCTHUIIEI

7 KBAHTOBA ®U3UKA
BJIEMEHTBLI KBAHTOBOU OIITUKH

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

UMIyJbC HoToHA

7.1.2 OTkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.4
7.1.5

Omeiter AT Cronerona. 3aKOHEI
dhoTodrddekra

YpaBHeHue OUHNITENHA st
dbotordpdekra. «Kpachas TpaHUIa»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEUCTBUE CBETA
Texuuyeckue yctpoicTBa: (OTOIIEMEHT,
¢doromaTuuk, COJTHEYHAS Oarapes,

CBETOIHOI

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHnu0 CTPOCHUS

aToMa. HJIaHCTapHaFI MOJCJIb aTOMAa

7.2.2

[Toctynater bopa. H3znyuenue u
noryiomeHue (QOTOHOB TMpHU  Mepexojie
aToMa C OJHOIO YpPOBHS DJHEPIrUHM Ha
npyroi. Buasl criektpoB. CrieKTp ypoBHEH

SHEPTUH aToMa BOJIOPO/Ia

7.2.3

7.2.4

BonxoBrele cBoiicTBa wacTuil. BoJHBI e
bponns. KopnyckynsipHo-BOIHOBOMI
nyanu3Mm.  Jludpakius dIJIEKTPOHOB Ha

Kpucrtajuiax

CroHTaHHOE U BBIHYKACHHOC H3JIYUCHHUC.

YcTpoicTBO U MPUHLIMIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCTpOMCTBA: CIIEKTPAJIBHBIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

IIpaktuyeckne  pabotel.  Habmionenue

JIMHENYaTOro CeKkTpa

7.3

ATOMHOE APO

7.3.1

Meroasl HAOMIONEHUS W PETHCTpAIUU

OJICMCHTAPHBIX YaCTUIL]

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OIBITHI




Pesepdopna mo ompeneneHH0  cOCTaBa
paguoakTHBHOrO  m3iydeHus. CBoiicTBa
anb(da-, OeTa-, raMMa-u3TydeHus. BriusHue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHMU3MBbI

OTkppITHE  OpPOTOHAa W HEUTpOHA.

Hyxnonnas moxmens sinpa ['eiizenbepra —
7.3.3

NBanenko. 3apsan sapa. MaccoBoe yuciio

sapa. M3oronsl

Annda-pacna. DNEeKTPOHHBIH u

MO3UTPOHHBIA  Oera-pacnaa.  ['amma-
7.3.4
U3JIy4EHUeE. 3aK0oH  PaJMOaKTUBHOIO

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. TepmosinepHbIit

cuHre3. [IpobGneMbl M THEepCHEKTHBHI
7.3.7

SIIEPHOM  DHEPreTUKU.  DKOJIOTMYEecKHe

ACIICKTHI HﬂepHOﬁ SHEPTCTUKHU

DOnemeHTapHble  YacTulbl.  OTKpBITHE
7.3.8 MO3UTPOHA. dyHIaMEHTAIbHBIC

B3aHMOJICHCTBUA

TexHuyeckue  ycTpONCTBa:  JIO3UMETD,
7.3.9 Kamepa BuibcoHa, sAIepHBI peakTop,

aToMHast 6oMba

IIpaktuyeckne pabotel. MccienoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKHA

o1 Bun 3Bé3mnoro Heba. CosBe3musi, sipKue

3BéSIH:I, IJ1aHCTHI, X BUAUMOC NBUKCHUC

Conneunas cucrema. llimadHeTsl 3eMHOU

8.2
rpynnsl.  IlmaHeTsI-rUranTel M HX




8.3

CIIYTHHUKH, KAPJIMWKOBBIC IIJIAHCTHI. Maijsle

Testa CoMHEYHON CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

CoiHeuHas aKTHUBHOCTH

8.4

Nctounuk sHeprun CosHua u 3B€371

8.5

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

3BE37] TTIaBHOM IOCICA0BATEILHOCTH

8.6

Buytpennee CTpOoeHue 3BE3N.

CoBpemMeHHbIE MIPEICTABIICHUS 0
MIPOUCXOXKICHUH U dBoJronu ColtHIa U 3BE3.

DTansl JKU3HU 3BE311

8.7

8.8

Mneunsiii  Ilyte — Hama [anakrtuka.
ChnupanbHasgs  crpykrypa  [amaktukwy,
pacnpenenenue 3BE3NM, Taza W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. [lnockas u  chepuueckas

noacucTemsl I'ajJakTuku

Tumnel ramaktuk. PamuoranakTuku U

KBazapbl. UEpHBIE ABIPHI B SApax rajJakTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon Xab0ma. PasOeranue ranakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmioro  B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe n3nydeHne

8.10

Macmrabnass  ctpyktypa  BceneHHoid.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aCTPOHOMHHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®uzuka. 10 knacc. Mskumes I'. 4., byxosues b.b., Corckuii H.H.; non
penaknueii [TapdentreBoit H.A. AkumonepHoe o61miecTBo «3maTenscTBo
«IIpocsemenne»

» ®usuka. 11 knacc. Mskumes I'.4., byxoBues b.b., Hapyrua B.M.; oz
penakmueit [lapdenTreBoii H.A. AxkuinonepHoe o6mectBo «M3maTenscTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



AOKYMEHT NOANUCAH
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