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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUU K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHON Mporpammsl, npeacTaBieHHbIx B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanuu, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHupa oOyuarommxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMM MpeaMeramMu. B Hel
OTIPENIENAIOTCA OCHOBHBIE LIEIM U3Y4YEHHUs] (PU3UKHU HA YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

® [UIaHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca U3k Ha 6a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepxaHue yueOHoro npeaMera «Du3nkay mo rogam o0ydeHus..

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
OpUMeHeHue (U3NYECKUX 3HAaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIy4YeHHUs HOBBIX MAaTE€pHaOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHpPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BHINIOJIHEHUH UMHU YUYE€OHBIX UCCIEAOBaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KAaK MPHHLMIBL €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
oObequHEH BOKPYr (Qusnueckux Teopuid. BemymuM B Kypce SBISICTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpENoiaraeT HCIOJIb30BAHHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUM
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (PU3MKM Ha ypOBHE CpPEIHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O MPUPOAE, TpaHHULAX
MPUMEHUMOCTH TEOpPUH, JJIS OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJIICHUA U
MIPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU AESITEIIbHOCTH O00YYaroluXcsl.
Jns  GazoBoro ypoBHSI Kypca GU3HMKM — OTO MCIOJB30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBISIETCS YYaCTHHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecCa MCXOJs W3 OCOOCHHOCTEW IUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbimoe BHUMaHUE yHaeNsSeTCS PENICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM a1 pacU€THRIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO



3aJlaHHON (PU3NIECKON MOJCIBIO, TTO3BOJISIFOIINE IPUMEHSTh U3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfiena Kypca, TaKk U HUHTErpUpYys 3HAHUS W3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpAa (HU3UYECKOW MOACIU I CUTyallMH IPaKTUKO-
OpHUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOCCIEUYCHHI0 YydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKU WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOMKHO OBITH
HEeoOXouMoe J1abopaTopHoe OOOpyIOBaHUE [Ji BBHIMOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMoOHHOE  00Opy/I0BaHWE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBBIX JEMOHCTpAIlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
GbyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCcs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILIEKTHI
7a00paTopHOTO OO0OPYIOBAHUS JOJDKHBI OBITH TIOCTPOSHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMH TIEJIIMH U3y4eHUS] PU3UKHU B 00111eM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBaHHE HHTEpPECa M CTPEMJICHHS OOyYaOIIMXCSI K HAyIHOMY
U3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMUpOBaHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMupOBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3ynbTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (dopmupoBaHHe YMEHUW OOBSCHATH SBJICHUA C HCIOJIB30BAHUEM
bu3MYecKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmMupoBaHHE MPEACTABICHUN O POy (DU3UKH I PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.



JlocTrxeHne 3TuX Leeil o0ecreunBaeTcss peueHueM CIASAYIONMX 3a1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHET0 00IIero o0pa3oBaHuUs:

NpUOOPETEeHUE  CHUCTeMbl  3HAHUM 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

dbopMHpoBaHHEe YMEHUN MPUMEHSTh TEOPETHYECKUE 3HAHUS A
OOBbsiCHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS NPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

OCBOGHHE CIOCOOOB pEIICHHUS pPa3jNuHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue pU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHUE (U3NYECKUX OCHOB M MPHUHILMIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHHS Ha OKPYXKAIOIIYIO
cpeay;

OBIIQJICHNE METOJaMH CaMOCTOSTEIBHOTO TUIAHUPOBAHUS M TPOBEICHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIIpE/IEeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBUH 7Sl pa3BUTHSL YMEHUN IMPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro

oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 kmacce — 68 "yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme MO (U3MKE TMepeyeHb JabopaTOPHBIX U

MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP

NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COAEPKAHUE OBYUYEHUSA
10 KJIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

@dusnka — Hayka o mnpupone. HayuHble MeTONBI NMO3HAHUS OKPYKAOIIETO
Mupa. Ponb 3KcriepuMeHTa YW TEOPUM B MPOILECCE TO3HAHUS MPUPOJBIL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
[IpyHLIMTO COOTBETCTBUA.

Ponb u Mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHOM HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHajioroBble ¥ IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
Clio)keHue NnepeMEenICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIXeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U [EpeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe  nBmKeHHWE. [[BWKEHHWE  MaTrepualibHOM TOYKHA 1O
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YrioM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.



Hanpagiienne ckopoCTy NMpH ABUKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MIOCJICIOBATEBbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBukKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBeii  3akoH  HeroToHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHME Macc, B3aMMOJIEVCTBYIOIINX TE.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEeHUME CUJT TPEHHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

HccnenoBanre yCIIOBHI pPaBHOBECHS TBEPIAOTO TeENA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOouku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUU.

[TorennumanbHas DHEPTHU. [TorennmanbHas DHEPTUsA YIIPYro
nepopMupoBaHHoi  mpykuHbL.  [loTeHuManbHast  SHEprus Tela  BOJIM3HU
ITOBEPXHOCTH 3€MJIH.

[loreHuuanbHple W HENOTCHUUAJIBHBIE  CHUJIBI. CBsi3b  paboOTHI
HEMOTEHUUAIBHBIX CUJ C WU3MEHEHUEM MEXAaHUYECKOW JHEPIUU CHUCTEMBI TeEIl.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPTUHU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yyenune abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI0 JBYX OJUHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue CBsI3M pabOThI CUJIBI ¢ UBMEHEHUEM MEXaHUYECKOU HHEPruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBIKEHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.



Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpPEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temnepatyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH [lansToHa. M30mponecchl B UAEaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COECTMHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILLIECTBOBAaHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUA HWJCAIbHOIO rasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE WM3MEPEHMI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKy TTapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepMoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonndecTBO TEMIOTHI IPH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. I[lepBhili 3aKOH TEPMOJAMHAMHUKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJIMHAMUKU K H3omporeccaMm. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIJIOBBIX MamuHax. Kodp@uIMeHT Mmoie3Horo



nevictBust termwtoBod MamuHbl. [{ukn Kapro m ero kosdduimeHT mosie3HOro
JNENUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPHUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW H»HEpPrHM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJ NEUCTBHEM CXXATOTO BO3JyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHUS (BUACOJAEMOHCTPALIMS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnelT Mo anuabaTHOMY pacIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomuwl

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npu noHW>KEHHOM JTaBJICHUMU.

CriocoObl M3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBanus U MiaBJIeHUs] KPUCTAUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3mepenre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa



OnekTpuzanusi Tela. OJEKTpUYecKWil 3apsan. [IBa Bula >SIEKTPUUYECKUX
3apsinoB. IIpOBONHUKM, OUANEKTPUKU W MOJYNPOBOAHUKH. 3aKOH COXPAaHEHHS
AIEKTPUUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AIEKTPUUYECKUI 3apsia.
Onextpuyeckoe mnosie. Hampsok€HHOCTH 3yeKTpuueckoro mnojs. [IpuHuun
CYHEPIIO3ULAN BJICKTPUUECKUX MOoJiel. JIMHUM HanpspKEHHOCTH SJIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexktpuyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HadIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUBJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsbxenune. 3akoH OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIIEHUE BEILECTBA.
[TocnenoBaTenpbHOE, MAPALIEIBHOE, CMEIIAHHOE COCIUHEHNUE IPOBOJHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKE.



DOneKTpoHHasT  NPOBOAMMOCTh  TBEPHABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MTYYKOB.

[TonynpoBOIHUKWY. Cob6cTBeHHas U MpUMECHast MIPOBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoHUKOBBIE TPHOOPEI.

OnexkTpuyecknuid TOK B pacTBOpax M paciulaBaX  AJIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN AMO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3Mepenue Cuiibl TOKa U HAMIPSIKEHHUS.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIAU [IONIEPEYHOr0 CEUCHUSI U MaTepurala.

CMemaHHOe COeIMHEHUE TPOBOJHUKOB.

[Ipsmoe wu3MepeHue SIEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCTh COMTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOAMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3Mepenune 3MeKTpOABMAKYIIEH CUIIbI MCTOYHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGmronenue amextpoiusa.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 10 Kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OuonoTNY, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (aKT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIu,
napaboia, runepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:



CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCH KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEII00OMEH JKUBBIX OPraHU3MOB (BHABI TEIUIONEpPEIaur, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS AUCCOLMALNS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3/AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBH)KCHUH C HMCIOJIb30BAHHEM MEXaHHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOIAUIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUA
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET W JIPyTHe€), JABUTATEIb BHYTPEHHETO
cropasusi, mapopasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUHI
MOJyYEHUS COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCJIEC HAHOMATECPUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3alllUTa, 3a3€MJICHHE DJICKTPOIPHOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEIbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KUIIACC
Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMoOAENCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHbBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JMHUNA MarHUTHOMN
WHYKIUU T0JI MOCTOSHHBIX MarHUTOB.

MarautHoe T1I0JI€ TPOBOJHHMKA € TOKOM. KapTuHa IHMHUN WHIYKIUH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina JlopeHnua, €€ MOIyJib U HarpaBlieHUE. J[BUKEHHE 3apSyKEHHOM YaCTHUIIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BeKkTOpa MarHUTHOMN
MHAYKIUAHW. OJIEKTPOABIKYIAS CWia HWHAYKUUM. 3aKOH AJIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe »snekTpuyeckoe Tmosie. ODJIEKTPOJABIXKYIAs CUJIa HHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.



IIpaBuio Jlenna.

NHIyKTUBHOCTh.  SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABIKYIIAs CHIIA
CaMOWHIYKIIHH.

DHEpPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue YCTpOWCTBA W NPAKTUUECKOE MPUMEHEHHE: TMOCTOSIHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIUA MarHUTHOTO TOJIA.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHNE 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuio Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHre CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHTYKIIAH.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KONeOAHUA

KonebarenrHast  cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIe€OaHMU.
["apmonunyeckue konedanus. [lepumoa, wacrora, ammumryga u ($aza koseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBparieHne sHepruu NPy TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
AJIEKTPOMAarHUTHEIMHU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPI'uM B UJ€aTLHOM K0Jie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.



[lepemennbiii  TOK. CHUHYCOMJANbHBIM IEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE MIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuwnorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HANPSHKEHUS. OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mnpu MOCIENOBATEIBHOM COEAUMHEHUHU PE3UCTOpa, KATYLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTpONEpe1ayu.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENH W3  MOCJIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss | JJiMHA BOJHBI. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenus u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, 1udpaxius,
uHrepdepeniuss. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >eKTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI paUOCBSI3U U TeNeBUACHUS. Painonokanusi.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEN CPEIBI.



TexHuueckue yCTpPOMCTBA M MNPAKTUUECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AWArHOCTHMKA B TEXHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE MOTIEPEUHBIX U MPOJIOIBHBIX BOJIH.

KoneoGmromeecs Ten0 Kak HCTOUHUK 3BYKa.

HaOmnronenue oTpaskeHus U IPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHUTHBIX — BOJIH: OTpaXEHHUE,
IpesioMJIEHUE, MOJIspu3auus, Judpakuus, UHTephepeHIIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoinHENHHOE pacHpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoeHnne n3oOpaxkeHui B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yromn IOJHOTO
BHYTPEHHETO OTPAKECHUS.

HMucnepcus ceera. CnoxHbli coctaB Oenoro cBeta. LBer.

ColOuparomue W pacceuBaromde JUH3bL. ToHKas JuH3a. DOOKyCcHOe
paccTosiHME W ONTHYECKash cujla TOHKOM JuH3bl. [locTpoeHue wm3o00pakeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYeHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOIIOIEHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu



[IpsiMoNIMHETHOE paCpPOCTPAHEHHUE, OTPAKEHUWE M MPEIOMJIEHUE CBETA.
OnTuyeckue mpuodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanue CBOMCTB M300paK€HUH B JTMH3AX.

Mopenu Mukpockomna, TeJIecKona.

Hab6nronenue naTepdepeHmm cpera.

Hab6mronenune nudpaxium ceera.

HaGmnronenue nucnepcuu cBera.

[TonyuyeHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[Tonydyenue crekTpa ¢ mMOMOIIbIO JUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue nokazaress npeioMIICHUs CTEKIIa.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['paHuipl  TPUMEHMMOCTH  Kiaccuyeckod — MmexaHuku.  [loctynatsl
CIEUHUAIIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTh MOJYJIS CKOPOCTHU
CBETa B BAKYyM€, IPUHLIMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpallleHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl C SHEPruel U UMITYJILCOM PEISTUBUCTCKON YaCTHULIBI. DHEPTHUs
MOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBsi3u 3Hepruu (OTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITyJIbC (POTOHA.

OTtkpoiThe 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdexra. YpaBuenue OunmTerHa 11 hoToddderra. «Kpacnas rpanuiia»
dboToaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTPOMCTBA M MPAKTHUECKOE MpUMEHEHHUe: (POTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeMIHET0 (poTodddekTa.



Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacCTHIL.
[Imanerapnas mogmens aroma. llocrtynmater bopa. U3nydyenue u mormomnieHue
¢$OTOHOB TpU TepexoAe aroMa C OJHOTO YPOBHS SHEPTUU Ha Jpyrou. Bujel
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IaA.

BousiHoBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MMPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUYCHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HabGnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JI0KA3bIBAIOIIUE CIOXXHOCTh CTpoeHUsl snapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paanoakTUBHOTO u3nydeHus. CoiictBa anbda-, Oera-, ramMMa-u3IydeHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbpda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHIEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHOM SHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.

Metobl HAOIIOACHUS U PETUCTPAIIMN PJIEMEHTAPHBIX YaCTHII.

dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTUHBI MUpa.

TexHuueckue yCcTpoMCTBA U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu



Cu€TUrK MOHU3UPYIOIIUX YACTHII.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3zgen 8. JiemMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

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

Bun 3Bé3gHOoro HeOa. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, UX BUIUMOC
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHUA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bI TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHYTpeHHEe cTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIA U
3BE31. DTambl )KU3HHU 3BE3I.

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. YEpHBIE IBIPHI B SAPAX
TaJIaKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PEnTuKTOBOE M3TydEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUMU.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUN I ONPeIeNICHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CeBEpHOro NOyIIapus U IPKHUE 3BE3bI.

HaOmronenus B Teneckon JlyHsl, minanet, Mieunoro Ilytu.

Oo6o01maromniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTUHE MHpPA, POJIb (GPU3UMUECKON TEOPHUH
B (OpPMHUPOBAHUM TIPEACTABICHUA O (DUINYECKON KapTHHE MHpPA, MECTO
bu3MYecKO KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABICHUM O TIPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocyliecTBIsIETCS C
Y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
Ounonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.



Mescnpeomemuvie noHsimus, CBSI3aHHBIE C U3YYEHHUEM METOJIOB HAyYHOTO
MO3HAHUS: SBJICHWE, HAy4HbIM (DaKT, rurmore3a, (unyeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOII0ICHUE, SKCIIEPUMEHT, MOJISTTUPOBAHKE, MOJICIb, U3MEPEHUE.

Mamemamuka: pemIEHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPbI M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIC DSJIEMEHTAPHBIX (DYHKIWMH, TMPU3HAKK TOAOOUS TPEYrOJIHHUKOB,
OTIpeJIeIICHNE TUTOMIAIN TFIOCKUX (PUTYp B 00BhEMa TelL.

buonocusn: »nexTpuyeckue SBICHUS B KUBOM IIpUpoJie, KoJjieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUS B KHUBOUM MPUPOJE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAS] CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaJIn3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TPEJICKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHUW DJEKTpOIIEpeaay, TE€HEpPaTop IEPEMEHHOIO TOKa,
3JIEKTPOJIBUTATENb, WHAYKIIMOHHAs II€Yb, pajap, pPaAuONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBbBTATBI OCBOEHHUSA MNPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA
OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.
JINYHOCTHBIE PE3YJIbTATBI
JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHHUH, COOTBETCTBYIOIIMX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peav3alliid OCHOBHBIX HaIpaBJICHUI
BOCIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJIE B YaCTH:
1) rpamIaHCKOro BOCIIMTAHMS
c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;
OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPATHYECKUX IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPa)KJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHU3allNY;
YMEHHE B3aHMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;
TOTOBHOCTh K TyMaHUTaApHON U BOJOHTEPCKOMN AEATEIbHOCTH;
2) NaTPHOTHYECKOT0 BOCITUTAHUSI:
c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOHU UICHTUYHOCTH,
NaTpUOTU3MA;
[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;
3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;
OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;
4) 3CTeTHYECKOT0 BOCTIMTAHMS:
ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOr0 BOCTIMTAHMS:

UHTEpPEC K Pa3IUYHBIM cdepaMm npodhecCHoHANbHONU AESTEIBHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiuen mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HM,

6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

c(OPMUPOBAHHOCTh HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TI00aJIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JIEHCTBUN B OKpPYKAIOIICH cpejie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacilipeHue ONbITa JEATEIIBHOCTH SKOJOTMYECKONW HampaBiIECHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydeHus: (QUBUKA  OCYHIECTBISTH  MPOEKTHYIO M HUCCIEOBATEIbCKYIO
NEeATeIbHOCTh MHIUBUIYATBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble JJornyeckune aAelcTBUA:
CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENCNIATh LENU JCATCIBbHOCTH, 3aJ1aBaTh IIAPAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEUMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMBbI ¢ yU4éTOM aHajau3a WMEIOIIUXCS
MaTepUAITbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJAUHUPOBATh M  BBHIMOJHATH pabOTy B YCIOBUAX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3zoBble ucciaenoBarebCKkue AeiicTBHA.



BJIa/IeTh HAy4YHON TEPMMHOJIOTHEH, KIIOUEBBIMU MOHATHSIMU U METOJaMHU
bu3nUecKoil HayKH;

BJIAJI€Th HaBbIKAMHU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJIAJETh BHUAAMH JEATEIBHOCTH II0 IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PAa3IMYHBIX Y4EeOHBIX
CUTYaIlMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHANIM3UPOBaTh IIOJyYEHHbIE B XOJE pEIICHUS 3aJayd  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESITEIBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KHU3HECITCIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE albTePHATUBHBIEC PEILICHUSI.

Pabora c nundopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETalni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPE/ICTABIICHHUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHHsl, TMPaBOBBIX U  JTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy npeacTaBIeHUS U BU3yaTu3alllu.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

OCYUIECTBJIATH OOIIIEHUE HA YPOKax (PU3UKU U BO BHEYPOUHOU JCSATEIBHOCTH;

pacmo3HaBaTh NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIMKTHI;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBUM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOKHOCTEH Ka)KI0r0 YjieHa KOJUIEKTHBA,;

NpUHUMATh 1eJIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCHUCTBU,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO y4YyaCTHHKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKThI, OLICHUBAaTh HJEH C IMO3ULIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.
PerynasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MPAKTUYECKON paOdO0ThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUMsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;



BIAJCTh HABBIKAMH  TO3HABATEIBHON  peQUIeKCMH KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX PE3yIbTaTOB H
OCHOBaHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BHIOOpA BEPHOTO
pEIICHMS,;

YMETh OIICHWBAaTh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallu3e pe3yibTaToB
NEeATETbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaroIIuxcs
COBEPIIICHCTBYETCS HIMOIIMOHATBHBIN WHTEJIEKT, MpeANoararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHWE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aTanTUPOBATHCI K
HYMOIIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
ycrexy, ONTUMHU3M, WHUIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI
K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:
JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTMH, B IPAKTUYECKON JESATEIIBHOCTH JIIOIEH;



YYUTHIBATh TPAHUIBl TPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJECH:
MaTepuaibHas TOYKa, UHEepIUaIbHasl CUCTEMa OTCUYETa, AOCOIIOTHO TBEPIOE TEJIO,
UJcabHBINA Ta3, MOJIETU CTPOCHUS Ta30B, KUIAKOCTEH W TBEPIBIX TeJ, TOUECUHBIN
AIEKTPUUECKUH 3apsijl PU pelieHnH (PU3NYECKUX 3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHK:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA Tell MPU HArPEeBaHUM (OXJIAXKIECHUH ), TETIIOBOE
paBHOBecHE, WCIApeHUE, KOHACHCAIMs, IMJIaBJIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJI&YKHOCTb BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBS3b MEXKAYy IMapaMeTpaMu COCTOSIHUS raza B  H3oMpolieccax,
AJIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yys (U3UYECKUE BEIUYUHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHUUeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHMS] M €IAUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUHMHY C APYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBIICHUS,
UCTIONIb3Ysl (DU3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETUYECKasi SHEPrus XaOTUUYECKOrO JBHKEHUS MOJIEKYJ, CPEAHEKBaapaTUUHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSs JHEprusi, pabora rasa,
KOO (PUIIMEHT TMOJE3HOTO JACUCTBUS TEIUIOBOTO JIBUTATENsA; IPU OINMCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJb3yeMbIX BEJIMYMH, WX
0003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AJIEKTPUUECKUIN 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] M EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (Pu3nueckue
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akons HeroToHAa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruM, 3aKOH COXPAHEHHUsS HWMITYJIbCa,



OPUHLIMIT CYTEPHO3UIUU CUJI, TPUHIUI PABHOMPABHS HHEPIHAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoM, MepBbIi 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAaHECHMUS
ANIEKTPUYECKOro 3apsna, 3akoH KylloHa, mpu 3TOM pas3inyaTh CJIOBECHYIO
(bOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSICHSATH OCHOBHBIC TMPUHIMUIBI JCHCTBUS MAaIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJIb30BAHUEM TPSMBIX, U KOCBEHHBIX H3MEpPEHHUIl, TPU ITOM
dbopmynupoBath mpobiieMy/3agadyy M THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEMIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OMBIT H
bopMyIUpOBaTH BHIBOBI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU
3TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHUS U MCIIONb30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (PU3NYECKUMHU  BEIUYUHAMH  C
UCTIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbukcupoBaTh pe3yabTaThl MONYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYHH B
BUJIe Ta0nuIl ¥ TpadUKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0ro1aTh npaBuja 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEJOBAaHUN B
pamMKax y4eOHOro SKCIIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJuMbIe NIl €€ pEelIeHUs, NMPOBOJUTH Pacu€Thl M OIEHUBATh PEAJTbHOCTD
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUNHBI;

peliaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTHYECKH HEMPOTHUBOPEUUBYIO
LENOYKY pPAacCyXICHUU C OMOpOH Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4ueOHBIX  3aJa4  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
U TIPEJICTABJICHUS YIEOHOW W HAYYHO-TIOMYJISIPHON MHGMOPMAINH, TTOTYIEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMALIHUIO;



IPUBOIUTH IPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyNIl€ C BBIIOJHEHUEM pPA3JIUYHBIX COLHUAJIBHBIX POJEH,
IUIAHUPOBaTh pPabOTy TpyHNbl, PALUOHAIBHO paCHpPEleNiaTh OOSI3aHHOCTU WU
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJeKBaTHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMaTPUBAEMON IPOOJIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha IMpPUMEpax pojib U MeCTO (U3UKUA B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTHH, B IMPAKTUYECKON JEATENBHOCTH JIOJAECH, LEJOCTHOCTh M €IUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTHIBaTh TPaHULBl MPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJIETICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpU pEUIeHUH (PU3NYECKHUX
3a1ay;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (PU3UKH: AJIEKTpUYECKasi MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMarHUTHasT WHAYKUUS, JEHCTBHE MArHUTHOTO IIOJISI Ha
OPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cCBETOBOE HaBICHUE, BOSHUKHOBEHUE
JUHENYaToOro CIEKTpa aroMa BOJOPOAA, €CTECTBEHHAs W HCKYCCTBEHHas
PaAOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  MPOBOJAMMOCTb  pA3JIMYHBIX  Cped) W
AJIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJB3Ysd (U3UUYECKUE BEIMYMHBIL:
ANEKTPUYECKUI 3apsill, CUJia TOKa, AJIEKTPUUECKOE HaANpsHKEHHUE, AJIEKTPUUECKOe
CONMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHAYKUUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIAYKTUBHOCTh
KAaTyIIK{, 3HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOIO IOJIE€HW, MEPHOJ M 4YacToTa



KojeOaHuil B KoyieOaTeIbHOM KOHTYpE, 3apsJ W CHJa TOKa B IpoOLEecCe
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KOJeOaHuH, (POKYCHOE pacCTOSHUE U
ONTUYECKasl Cuja JMH3bl, NP ONHCAHUM NPABUIBHO TPAKTOBATh (PU3MUECKUIA
CMBIC] MHCIIOJNBb3YyEMbIX BEJIUMYMH, UX OOO3HAYEHUs M EIUHUIBI, YKa3blBaTb
dbopMyIbl, CBS3BIBAIOIIME JaHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTHUMH
BEJIMYMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOIECCHl, HUCIOJIb3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acTOTa CBETA, YHEPIHs U UMITYJIbC (OTOHA, IEPUOJ MOTypacnaia, SHEPTUS CBSI3U
aTOMHBIX SJI€p, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUUYECKHI CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M €AMHMIIBI, yKa3blBaThb (HOpMyIbl,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHAIM3UPOBaTh (PU3NYECKHE TMPOLECCHl U SBICHUS, UCIOJIb3Ys (U3NUYECKHE
3aKOHBI U NMPUHIMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTIO U MapaJlIeIbHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUH, 3aKOH NPSAMOJMHEHHOTO PacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI IPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEHHa Uil (poToddexra,
3aKOH COXPAHEHMs JHEPruH, 3aKOH COXPAHEHUSI HMMIIYJbCa, 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCiIa, MOCTyJaTel bopa,
3aKOH PAaJIMOAKTHUBHOTO pacnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuisl JlopeHua;

CTPOUTh U OIKCHIBaTh H300paKEHUE, CO3aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI MO0 MCCIENIOBAHUIO (DU3UUECKUX SIBJICHUUA W
MPOLIECCOB C HCIOJb30BAHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHMI: MPU 3TOM
dbopmymupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEAJIOKEHHOr0 OOOpYyIOBaHUS, MPOBOJIUTH OMBIT U
(dbopMyIupOBaTh BHIBOJIBI;

OCYILIECTBIISThH NMPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HUCHOJIb30BAaHUEM
OpsIMBIX  M3MEPEHMI: TMpU STOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHUpOBAThH



pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJE TAOIUIl U
rpaduKoB, AeNaTh BEIBOABI IO pe3yjIbTaTaM UCCIIeI0BAHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEICHUU HCCIEIOBAaHUN B
paMkax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOU
JESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacy€éTHblE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PHM3HUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HE0OXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI,

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HETPOTHUBOPEUUBYIO
LEMOYKY pPACCYXIACHUH C OMOpOM Ha M3YyYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
¢dbuznYecKkue SBICHUS,

UCIIOJIB30BaTh ~ MpPU  PEIIEHWH  Y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(OPMAITMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPE/ICTABJICHUS YYEOHOW U HAyYHO-TIOMYJISIPHON MHGPOPMAIIMH, MTOTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

OOBSICHATh TPUHLMIBI JEUCTBUS MAalllMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacCHOrO HUCIOJIb30BAHUS B IMOBCEAHEBHOU
KU3HU;

PUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Uit obecrieyeHust 6€30MacCHOCTH MPU OOpaIEHUH C MPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAlMOHAIBHO pACHPEAeNiaTh OO0S3aHHOCTU U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMAaTPUBAEMOM TIPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThbI
pecypcsl
Paznen 1. DU3UKA U METOAbI HAYYHOTI'O IIO3HAHUA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 K
AHenMatHia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 7
Aumamika https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpil;ll()nféeiiasi.ru 17§41b72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEpMOHAMHKH https://m.edsoo0.ru/7f41bf72
ArperatHble COCTOSIHHS BEIIECTBA. bubnnorexka [JOK
3.3 5
da3oBbIe EPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24



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

Paznen 4. JIEKTPOJANHAMUKA

4.1 DneKkTpocTaTuka 10 bubamorexa IOK
https://m.edsoo.ru/7f41bf72
42 [TocTosHHBIM 251eKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MaruauTtHoe nosjie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJEKTPOMarHUTHBIE 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 o 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cIEIIUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCHTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bubmuorexa [JOK
4.1 i 6
MEMEHTEI KBAHTOBOI ONTHKIL https://m.edsoo.ru/7f41c97c
bu6 OK
4.2 Crtpoenue aToma 4 nommorexa L1

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



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

4.3 ATOMHOE SApO

5

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 Bu6mnorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pasneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK
01 Obobwarouiee nosroperie 4 https://m.edsi.ru/7f4lc970
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Ne KoanuecTno yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoka Kontposbubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypcbl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [JOK
METO/IbI TIO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popMupoBaHuu

2 COBPEMEHHOM i)aquoﬁ K(szI/IHII; MHpa 1 bubmorexa LIOK

. . https://m.edsoo.ru/ff0c33e6
B IIPAKTUYECKON AESITETbHOCTHU JTIOACH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCUTEIBHOCTh MEXAaHUUECKOTO 1 bubnuorexa [JOK
nBwkeHus. [lepeMerienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMepHOE NpsAMONIMHEHHOE 1 bubnnoreka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IIPAMOJIMHEWHOE 1 bubnuoreka [IOK
TBHKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneliHoe nBuxeHue. /[Brxxenne 1 bubnnoreka [JOK
MaTepUalIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHiun oTHOcUTENBHOCTH [ anues.

8 I/IEICpI_LIII/IaHBHBIe CUCTEMEI OTCUETA. 1 bubmorexa HOK

. https://m.edsoo.ru/ff0c3be8
ITepBeriit 3akoH HproToHA
Macca tena. Cuina. HpHHuyfn Butmorexa LIOK
9 cyneprno3uiuu cui. Bropoii 3akon 1

Herorona miis MatepuanbHOM TOYKH

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tperunii 3akoH HproToHa 111

bubmuorexa [JOK

10 MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOTO TsiroreHus. Cuia

11 TSKECTH. HCII))BaH KOCMUYECKas bubmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb
bu6mmoreka [IOK

12 Cuna ynpyroctit. 3ako Iyka. Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadgdumment tpenus.

13 Cuna CszOTI/IBJIeI?I/Iq:I r?pn I[BI/I)P;CCHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[TocTynarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COIIOTHO TBEPAOIO Tela. bubnnorexa [HOK
MowmeHT cuibl. [lnedo cunbl. Y cnoBust https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Tea
HNMnynec MaTepuanbHOU TOYKH,

15 CHUCTEMBI MaTEPHAIIBHBIX TOYEK. bubnnoreka [JOK
Wmmnynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
uMIynbsca. PeakTHBHOE IBUKEHHE
PaboTa 1 MOIIHOCTH CHJIBI.

16 Kunetnueckas sHEprus MaTepuaibHON bubnnoreka [JOK
To4kH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPIUU
[ToTenumanpHas SHEPTHsL.

[ToreHmanpHas SHEPrust 0
17 z[e(bopfmpOBaHHOﬁ Epyngbpl}.lr Bubmiorexa LIOK
https://m.edsoo.ru/ffOc461a
[ToTentmanpHas YHEPTUS Tea BOIH3U
MOBEPXHOCTH 3eMJIIN
18 IToreHinanbpHble U HETOTEHIIUAILHBIE bubmuorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

cwibl. CBs3b paObOThI HEMTOTCHIIMATBHBIX
CHJI C ©I3MCHEHUEM MEXaHUYEeCKON
SHEPrHU CUCTEMBI Tell. 3aKOH
COXpaHEHHsI MEXaHUYEeCKON SHEPTUH

https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota «lccrnenoBanue
CBA3HU pa6OTBI CHJIBI C UBMCHCHHUEM
MEXaHUYECKOM SHEepruu Tena Ha
pUMepe PacTSKEHHS] PE3UHOBOTO
KIyTa»

20

KonTtponpsHast pabora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4h74

21

22

23

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

XapakTep JBUKECHHS U B3aUMOJIEHCTBUSA
YacTHIL BelecTBa. Moaenu CTpoeHust
ra3oB, JKUJKOCTEH U TBEPIBIX TEJ

Macca MOJICKYII. Komunuecto BCIICCTBA.

[TocTostnuas ABoraapo

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0c4dc?

24

TennoBoe paBHOBecue. TeMmiepaTypa u
e€ u3mepenue. lllkana remneparyp
Ilenbcus

25

26

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHenue MKT

AOGcomoTHas TeMIiepatypa Kak Mepa
CpPEeIHEYW KUHETUYECKON SHEPTUn
JBUKECHHUSI MOJIEKYI. Y paBHEHHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

MenaeneeBa-Kianeipona

27 3akoH JlambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue
28 3aBUCUMOCTH MEXIy ITapaMeTpaMu
COCTOSTHUS Pa3peKEHHOIO ra3a
29 H3onponeccel B UACAIBHOM Ira3e U UX bubmumoreka [IOK
rpadguyeckoe mpeacTaBlIcHHE https://m.edsoo.ru/ff0c570e
Buytpennss sueprus
TEPMOJIMHAMHYECKOW CUCTEMBI U
30 criocoObI e€ n3menenusi. Konnuecto bubnuorexa [JOK
TEIUIOTHI ¥ paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUsI OJHOATOMHOTO UACATHHOTO
raza
bu6mmoreka [IOK
31 Buer rensonepesia-in https://m.edsoo.ru/ff0c5¢c36
Y ienpHas TEIIOEMKOCTH BEILLIECTBA.
32 K(I)[queCTBo TEIUIOTHI IIPU B bubmorexa IOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AnuabaTHbIN mpoliecce
33 [IepBblil 3aKOH TEPMOAUHAMUKH U €TO bubnnorexka [JOK
pUMEHEHHE K U30IIpoLieccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs porieccoB B MpUPOIE. bubnnoreka [JOK
Bropoii 3ak0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Ipunnun nevictus u KIIJI remnoBoit bubmuorexa [JOK
MaIInHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/I
37 DKooruyeckue npoodIemMbl
TEIIOPHEPTETUKU
38 O6o6maromuii ypok «MonekymsipHas bubnmoreka [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

¢u3nka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo0.ru/ff0c6938

KonTponbhas pabota no teme

bubmuorexa [JOK
39 M .0
«Mozexyapuas usiica. OcHOBbL https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooGpa3oBaHre U KOHIEHCAITUSA. bubmuorexa [JOK
VciapeHre u KUIEeHne https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI U OTHOCUTEIbHAS bubnuorexa [JOK
41 .
BJI&XKHOCTh BO3yXa. HachleHHbIi map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue u
42 amop(HbIe Teraa. AHU30TPOIUS CBOWCTB bubnuorexa [JOK
KpucTa/UIoB. JKHIKUE KPUCTAILTBIL. https://m.edsoo0.ru/ff0c65f0
CoBpemeHHbIE MaTepUalIbl
“ gH:BJ'IeI;I/Ie : K[())I/I:TaH;IHB:HI/I}I. BuGmorexa LOK
JIbHAS TEIUIOTA TIIABJICHUS.
s https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHeHHEe TEII0BOTroO OanaHca Bubmiorexa LIOK
P https://m.edsoo.ru/ff0c6820
o | oo e e
P A P https://m.edsoo.ru/ffOc6bcc
3apsI0B
IT
46 H(?J'? BOH:;IOKHI;:II;; H;EIT(I;:I::P(I); aAHEHUS bubmmorexa LIOK
YHPOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsia
B i .
o KSaiMZﬂiiCZBHC 30211;51;16013 SaI;:H ) BuGmiorexa LIOK
noHa. TOYCUHBIH JIEKTPUICCKHMA
Y P https://m.edsoo.ru/ffOc6ce4
3aps
48 Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS. bubnuoreka [IOK

[IpuHnMn cynepno3unun

https://m.edsoo.ru/ff0c6df2
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ANEKTPUYECKHUX Moe. JInnumn
HANPSKEHHOCTH

49

50

51

Pabota cui 51eKTpoCTaTHYECKOTO MOJISL.

ITorenuan. Pa3HoCTh TOTEHIINAIOB

HpOBOILHI/IKI/I " JUDJICKTPHUKHU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[PI&]'IGKTpI/IquKaH IMPOHUIACMOCTb

OnektpoéMkocTb. Konnencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

52

DIEeKTPOEMKOCTD IIJIOCKOTO
KOH/IeHCAaTOpa. DHEPTHUs 3apsHKEHHOTO
KOHJIEHCAaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

JlaGopatopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"

IIprHIMIT NENCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMUPOBAIBHOTO
amnrmnapara, CTpyMHOro nNpuHTepa.
DIIeKTpOoCTaTUYECKas 3allIMTa.
3a3eMiieHre AIEKTPOIPUOOpPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBanus. [I0CTOAHHBIN TOK.
Cuina Toka. Hanpsixenue.
Comnpotusnenue. 3akon OMa jist
y4acTKa Ienu

[MocnenoBarenbHOE, MapaienbHOE,
CMEIIaHHOE COCMHEHHE TIPOBOIHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOTO COCIMHEHHS PE3UCTOPOBY

0.5

bubnmnoreka [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

S7

PabGoTa 1 MOIIHOCTB AMEKTPUUECKOTO
Toka. 3akoH Jlxoymnsa-Jlenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtouHuka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHUS

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

60

61

62

Peseprublii ypok. KoHTponbHas padorta
o teMe "DieKkTpouHamMuKa /
Bcepoccuiickas mpoBepouHas pabota
Ob6o0maromuit ypok
«QnexktpoauHaMukay / Beepoccuiickas
npoBepoyHasi pabota

ONEeKTpOHHAs MPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

63

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAUMOocTh. CBOMCTBa
p—~n-niepexona. ITomynpoBoTHUKOBEIE
npubopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae

64

DIIEKTPUYECKUI TOK B pACTBOpaxX U
pacIiaBax 3JIEKTPOJIUTOB.
DIIEKTPONUTHYECKAs JUCCOLMALIHS.
DIIEKTPOJIN3

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

65

DNEKTPUYECKUH TOK B ra3ax.

bubmuorexa [JOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

CaMOCTOSTEIBHBIA U
HECaMOCTOSITSIILHBIN pa3psa. MoHuUS.
IImazma

https://m.edsoo.ru/ff0c84ae

DJeKTpudecKre Npudopbl U yCTPOiicTBa

bubmuoreka [JOK

66 U UX [IPaKTUYECKOE IPUMEHEHUE. 1 https://m.edsoo.ru/ff0c86fc
[IpaBuna TexHUKH OE30MACHOCTH
KontponbsHas paboTa o reme

67 «Qnekrpocraruka. [1ocTosHHBIHI 1 bubnnorexa [JOK
NEKTPUYCCKHIA TOK. TOKH B pa3iiMYHbBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

68 PezepBHblit ypok. O6001maronmii ypok 1 bubnuoreka [IOK
no remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
w/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypcbl

ITocTossHHBIC MATHUTHI U UX

B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK

BekTop MarHUTHOM MHIYKIIHH. https://m.edso0.ru/ff0c9778

JIvHMM MarHUTHOW MHAYKIWU

MarsuTHoOe 1oJie TPOBOTHUKA C

TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK

B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe

TOKOM

e e | 1
https://m.edsoo.ru/ff0c98fe

TOKOM»

JlelicTBME€ MArHUTHOTO TIOJIS HA

POBOAHMK ¢ ToKOM. Cuiia Amnepa.

JlaGoparopHas paboTa 1 1 bubnuoreka [IOK

«HccneqoBanue necTeus https://m.edsoo.ru/ff0c9ac0

MOCTOSTHHOTO MarHUTa Ha PaMKy C

TOKOM»

JlelicTBME€ MAarHUTHOTO TIOJIST HA

JBUXKYITYIOCS 3apsHKEHHYIO 1 bubmuoreka [JOK

yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4

cuiibl JIopeHna

DNeKTpOMAarHUTHAS WHTYKITHSL.

[ToTok BekTOpa MarHUTHOM 1

unaykuuu. DJ1C uaaykuun. 3akoH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

AJIIEKTPOMATHUTHON MHIYKIIUU
®dapages

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIIeHUE
camonnykuuu. J1C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTI'O TOJISl KaTYLIKU C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: OCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

10

11

12

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKITS

KonTtponbHas pabora o Teme
«MarHurtHoe 1oe.
DJIeKTPOMAarHUTHAS HHYKIIUS

CBOOOIHBIE MEXaHNYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHUYECKHUX KOIeOaHUH.
[IpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

neproja MajbIX KOJIeOaHHH rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIi KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHUS B HJI€ATEHOM
KoJsie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbh9c4

16

[IpencraBienue o 3aTyxarmux
KosieOaHusX. BeHyXIeHHBIE
MeXaHUYEeCKHe KoueOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchb86

17

[IepeMeHHBIH TOK.

CuHyconabHbIN epEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTMTYIHOE U JEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA M HANIPSKEHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

19

Tpanrcdopmarop. [IponssoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIEKTPUIECKOIO
3BOHKQ, F€HEpaTOpa MepEMEHHOTO
TOKa, JINHUH 3JIEKTporepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.

20 KynbsTypa ncnonp3oBanus
AJIEKTPOIHEPTHU B TIOBCETHEBHOM
KU3HU
MexaHu4eckre BOJIHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 gKoppocn.ppacnpOCTpaII){erm u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuiMHA BOJIHBL. [lomepeunslie u
TIPOJIOJIBHBIC BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIC BOJHBI, UX
23 CBOfIClI“)Ba u ckopoctb. [llkana bubmmoreia LIOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIUIIBI paTHOCBSI3U U
24 teneBuaeHus. Pazsurue cpeacts
cBs3u. Pagnonokamnus
o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpamonuHEHOE pacpOCTpaHEHNE
26 CBETa B OJIHOPOJHOM Cpejie. bubnuotexa [JOK
ToveuHslit ©ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBera. 3aKOHbI
27 oré)ameHHz cgeta. [loctpoenue Bubmiorexa LIOK
5 https://m.edsoo.ru/ff0cd4e0
N300paKeHMIA B TUIOCKOM 3epKajie
28 [Ipenomnenue crera. [TonHoE bubnmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIN yroJ MoJaIHOTO
BHYTPEHHET0 OTPaXKeHUS

https://m.edsoo.ru/ffOcd7f6

29

30

31

JlaboparopHas pabota «3mepenue
IIO0Ka3aTelsl IPEJIOMIIEHUS CTEKIIa

JIunzel. [TocTpoenune n3o0pakeHuit
B inH3e. DopMyIia TOHKOW JTMH3BL.
YBennueHue JuH3bI

JlaGopaTtopHnas pabota

«HccnenoBanue CBOMCTB
M300paXKeHH B TUH3AX)

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cd67a

bubmuorexa [JOK
https://m.edsoo.ru/ffOcddle

32

Hucniepcus cBera. CI0XKHBIN cOCTaB
6enoro cBera. Llet. JJaboparopHas
pabota «HabmroaeHue nucnepcuu
CBETa»

33

Wurepdepennus creta. Judpaxmus
cBeta. [ludpaxnuonnas pemeéTka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

35

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue mpuOOPHI U yCTPOUCTBA
U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

36

['panunbl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKHU.
IToctynatel cnennaibHOM TEOPUU
OTHOCHUTEIILHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHTEIHHOCTE
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpAIICHUC NJINHBI

DHeprusi 1 UMITYJIbC
pensTUBUCTCKOM yacTuibl. CBsI3b

bubmuorexa [JOK

38
MaccChl C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NOKos
K o (0] .
3 Ocoss cremnamoit reopin Butmoeca LOK
" P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. Dopmyia [1nanka. bubnuorexa [IOK
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
0]
q | e,
’ T https://m.edsoo.ru/ffOcffc4
CroneroBa
3 .Y
o | memoiam sy
. ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potoapdexra
55| Tevences Romarmenoe nciorse biGmnorexa LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboToreMeHT, POTONaTUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe « 9JI€MEHTEI bubmuorexa [JOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTIBITEL BuGnorexa LIOK
46 Peszepdopna no paccesauro a-

yactull. [[manerapHas Mojens atoma

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0d0302
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47

[Tocrynars! bopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

48

W3nyuenue u noriomnieHue GOToHOB
IIPY [IEPEXOJIE€ aTOMA C OJJHOTO
YPOBHsI SJHEPrUU Ha Apyrou. Buusl
CIIEKTPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

50

51

52

53

BomnnoBele cBoiicTBa yactuil. BonHbl
ne bpoia. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHUE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIPEIENICHUIO COCTaBa
PaaTuoOaKTUBHOTO U3TyYCHUS

CsoticTBa anbda-, 6era-, ramma-
u3nydeHus. Bnusnaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anba-pacna.
ONEKTPOHHBIN U TO3UTPOHHBIN
Oeta-pacmnan. ['amMma-u3inydeHue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. A nepHbii
peaxtop. [Ipobnemsl, IepCeKTUBHI,
DKOJIOTUYECKHUE aCIIEKTHI SIACPHOMU
SHEPIreTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

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

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

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

54

OnemeHTapHble YacTUlibl. OTKpBITHE
no3UTpoHa. MeToab! HAOMIOICHUS U

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

56

PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrieli cron
«DyHnaMeHTaIbHbIE
B3auMoercTBUA. ENUHCTBO
(bU3UYECKON KapTHUHBI MUPa»

3TaHBI pa3BI/ITI/I$I aCTPOHOMI/II/I.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HA4YCHHE aCTPOHOMHH. Buj
3B&3mHOTO HebOa. Co3Be3aus, pKue
3BE3/IbI, INTAHETHI, UX BUAUMOE
newxkenne. ConHeyHas cucreMa

Conuue. ConHeuHast akTUBHOCTb.
Nctounuk sneprun CosHia v 3BE311

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IBI TTIABHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3BE311. CoBpeMeHHbIe
MPEJICTABICHUSI O TIPOUCXOXK/ICHUU U
sposrorun CoaHIa U 386311

58

Mnineunsiii [1yte — Hama
INamakTuka. [lonoxenne u
neuxenne ConnHna B ["anakTuke.
lNamaxtuku. YEpHbIe ABIPHI B sApax
raJIakKTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennasie mpoOaemMsl




ACTPOHOMHH

61

62

63

64

KoHnTtposbHas pabota «71€eMEeHTHI
ACTPOHOMMH U aCTPOPUIUKI»

O6o6matomuii ypok. Pons huzuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMAJIbHON B
ATUYECKOH chepax NesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuii ypok. Pons 1 Mmecto
(GU3UKH U aCTPOHOMHUU B
COBPEMEHHOI HAyYHOU KapTHHE
MHupa

O6o6maromuii ypok. Ponb
buznyeckoit Teopuu B
dbopMUpOBaHUU TIPEJICTABICHUI O
buznuecKoil kKapTUHE MUpa

65

66

O6o06matomuii ypok. Mecto
buznYeCcKoil KapTUHBI MUPA B
0011eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
IpeCTaBICHUN O IPUPOE
PeszepBHBIi ypok. MarHuTHOE 10JIE.
DNeKTpOMarHuTHAs WHIYKIIHS

67

68

Peseprubriit ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCUTEIIBHOCTH

Pesepnbriii ypok. KBantoBast ¢pusuka.

DNEeMEHTHI aCTPOHOMUU U

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



https://m.edsoo.ru/ff0d1784

acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

JIeMOHCTpUPOBATh Ha IPUMEpPAx pPoJib U MECTO (PU3MKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U

TEXHOJIOIMH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH

10.2

10.3

Y4YuTBIBaTH TPAaHUIBl MPUMEHEHHUS W3YYCHHBIX (PU3UUYECKUX MOJeNeil:
MaTepHuaibHas TOYKa, MHepIHalbHas cUCTeMa OTcuYETa, abCONOTHO TBEPIOE
TEJI0, UJCANbHBIN T'a3; MOJAEIN CTPOCHMS ra3oB, XKHUIKOCTEH U TBEPIBIX Tell,

TOYEYHBIN AIIEKTPUUYECKUH 3apsi1 — MPH PEIICHUH (PU3NIECKUX 3a/1a9

Pacno3naBath pusznueckue sBICHHUS (IIPOIECCHI) M OOBICHATh UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYJISIPHO-KUHETHYECKOH TEOPHUU CTPOCHUS
BEIIECTBA U DJIEKTPOAWHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE
NPSMOJMHEHHOE JBWKCHHE, CBOOOJHOE TajeHUE TeJ, JBM)KCHHE TI0
OKPY>KHOCTH, HWHEpIus, B3auMoieicTBue ten; nuddysus, OpoyHOBCKOE
JIBI)KCHUE, CTPOCHHUE >KUAKOCTEH W TBEPIBIX TEJ, M3MEHEHHE o0BhEéMa Tel
Npyu HarpeBaHuM (OXJIAKIICHHHM), TEIUIOBOE pABHOBECHE, UCIIApEHHE,
KOHJICHCalUs, IJIaBJIEHHE, KPUCTAUIM3aLUsl, KUIIEHHE, BIAXKHOCTh BO3yXa,
MOBBIIIEHUE JAaBJIEHUA I'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJI€, CBS3b
MEXIYy NapaMeTpaMH COCTOSIHUS Ta3a B M30MIpoIlEeccax; AEKTpU3auus Te,

B3aMMOJICHCTBUE 3aPsI0B

10.4

10.5

OmnuceiBaTh MEXaHHYECKOE JABMIKCHUEC, UCIIOJIb3YS (1)H31/I‘IGCKI/IC BCJIIMYHUHBI!
KOOpJAuHara, IyTb, NEPEMECIICHHUE, CKOPOCTh, YCKOPCHUC, MACCa TCJia, CUJIA,
HUMITYJIBC TCIa, KHHCTHYCCKAasA OHEpIu:, HNOTCHOHaJIbHaA 9HEpTrH-,
MEXaHHU4YCCKas pa60Ta, MCXaHHWYECKasd MOIIHOCTL, IPpXU OINMMCAHHUU IPABUIIBHO
TPAKTOBAThH (1)I/ISI/I‘~I€CKI/II\/'I CMBICJT UCII0JIB3YEMBIX BCJINYHH, UX 0003HAUYCHHS U
CAWHHUIbI, HaAXOAUTb (I)OpMYJ'ILI, CBA3BIBAIOIIUC TAHHYIO (I)I/I3I/I‘ICCKYIO

BCJIIMYNHY C APYTUMU BCIMYNHAMU

OnuceiBaTh M3y4YEHHbIE TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIE SBJICHUS,
UCIIONB3Ysl (PU3UYECKHE BEIMYMHBI: JaBJICHHUE Tra3a, TeMIepaTypa, CpeaHss
KUHETHYeCcKas SHEPTHs Xa0THYECKOTO JIBYKCHUS MOJIEKYII,
CpeqHEeKBaJpaTUYHAs  CKOPOCTh  MOJIEKYJ,  KOJWYECTBO  TEIUIOTHI,
BHYTPEHHSSI DHeprus, pabora raza, Kod(UIHMEHT MONe3HOTO ACHCTBUS
TEIJIOBOTO JABUTATENS; TIPU ONMKUCAHUU MPABHIBHO TPAKTOBATh (pU3MUYECKU

CMBICJI HCIIOJIB3YEMbBIX BCIMYHH, HX o0o3HaYEHHS U €IUHUIIbI, HAXOOAUTH




(dbopMynbl, CBS3BIBAIOLINE JAaHHYIO (DU3MYECKYIO0 BEIMYMHY C JIPYTHUMHU

BCIMYHMHaAM

10.6

OnuceiBaTh  M3Y4YEHHBIE  DJJIEKTPUYECKHE  CBOICTBAa  BEIleCTBA U
AIIEKTPUUYECKUE SIBJICHUS (IIPOIECCHI), UCHOIB3ySd (U3NUECKHUE BEITHMYMHBL:
NIEKTPUYECKUN  3apsAl, DJIEKTPUYECKOE TII0J€, HaIpsHKEHHOCTh — I10JI,
IOTEHLIMAJ, Pa3HOCTh MOTEHIUAJIOB; IPU ONMCAHUM IPABWIBHO TPAKTOBATH
(U3MYEeCKUN CMBICI HCIIOJIb3YeMbIX BEIUYMH, X 0003HAUCHUS U €IUHUIIBI;
yKa3bIBaTh (HOPMyIBI, CBS3BIBAIOIIME JAHHYIO (M3UYECKYI0 BEIMYUHY C

APYyruMu BEIIMUMHaAMU

10.7

10.8

10.9

10.10

aHAM3UPOBaTh (PU3MYECKHE TPOIECCHI M SBICHHS, MCIONB3YS (pu3mueckue
3aKOHBI M TPHHIMIBL: 3akoH BcemupHoro Tsarorenus, |, Il u Il 3akonbI
HproToHa, 3aKOH COXpaHEHUS MEXaHWYECKOH SHEpruH, 3aKOH COXpPaHECHUS
UMITYJIbCa, TPUHIUI ~ CYNEPHO3ULIUU  CHJ, TPUHIMI  PaBHONPABHUS
UHEPIUAIBHBIX CUCTEM OTCYETA; MOJICKYJISIPHO-KHHETUYECKYI) TECOPHIO
CTPOCHHUSI BEIUICCTBA, TIa30BbIC 3aKOHBI, CBS3b CPEIHEH KUHETHYECKOU
SHEPruM TEIUIOBOIO JIBWJKEHUS MOJIEKYJl C a0COJIIOTHOM Temmeparypoil,
NEPBBIA 3aKOH TEPMOJIUHAMHKH;, 3aKOH COXPAaHEHHS HJICKTPUYECKOTO 3apsa,
3akoH KyIloHa; mpu 3TOM pa3inyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro

MaTeMaTUYCCKOC BBIPAKCHUC U YCIIOBUA (rpaHI/II_IBI, O6J'IaCTI/I) MMPUMCHHUMOCTH

OOBACHATL OCHOBHEBIE MMPUHIUIIBI ﬂeﬁCTBHH MallluH, HpI/I60pOB n
TCXHUYCCKUX YCTpOﬁCTB; pas3iniaTb YCJIOBUA ux 0€e3011aCHOTO

HCIIOJIBb30BaHUsA B HOBCGI[HGBHOﬁ KHU3HU

BEBITIONTHATE  AKCMEPUMEHTHI IO WCCIEAOBAHUI0 (DU3UYECKUX SBICHUH U
MIPOIIECCOB C MUCIOJB30BaHUEM TPSIMBIX U KOCBEHHBIX U3MEPECHHUIA; TTPH dTOM
dbopmynupoBath npobiemy (3amady) U THIOTE3y Y4EOHOTO SKCIIEpUMEHTa,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pYyI0BaHMs, TPOBOAUTH OMBIT U
(GhOopMyIUPOBATH BHIBOJIBI

OcyiecTBIATh MpsIMble M KOCBEHHBIE U3MepeHUsl (PU3NUECKUX BETUYUH; TIPU
9TOM BBIOMpaTh ONTUMAIBHBIH CIOCO0 W3MEPEHHsS] H  HCIIOJIb30BaTh

M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh  3aBUCHUMOCTH  MeXAYy  (U3MYECKMMHM  BEIMYMHAMU  C
UCIIOJIb30BAHUEM NPSMBIX HM3MEPEHUH; TMpU STOM  KOHCTPYHUPOBATh
YCTaHOBKY,  (UKCHPOBAaTh  pe3yldbTaThl  IOJYYEHHOW  3aBHUCHMOCTH
(U3UYECKUX BEIMYMH B BHJAE TaOnHI] W TrpaduKOB, N€JaTh BBIBOJABI IO

pe3ysbTaTaM HCCIe10BaHus

10.12

CobmronaTe mpaBuia 6€30MacHOTO TpyAa MPH MPOBEICHUH HCCIICTOBAHUN B
paMKax y4eOHOTO JKCIIEpHMEHTa, Y4eOHO-HCCIIeIOBATENbCKON U TIPOCKTHOM

JACATCIIbHOCTH C HUCIIOJIB30BAHHUEM HU3MCPUTCIIbHBIX YCTpOﬁCTB )41




71a00paTOPHOTO 000PYIOBAHUS

10.13

10.14

Pemarp pacuérHbie 3amayd Cc SBHO 3aJaHHOW (DU3MYECKON MOJEIbIO,
UCTIONB3YS (PU3UYECKHEe 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAIN3a YCJIOBUS
3aJja4uM BEIOUpaATh (PU3UIECKYIO MOJIEIb, BBIACIATh (PU3MUECKUE BEIIMIMHBI U
dbopMyIibl, HEOOXOAUMBIE AJIs €€ pellleHus], TPOBOAUTh PacUEThl U OLICHUBATH
PEAbHOCTD MOTYYEHHOTO 3HaYCHHS (PU3NUECKON BETMUHUHBI

Pemarh kauecTBeHHbIE 337a4i: BHICTPAUBATh JJOTMUYECKH HETIPOTUBOPEUUBYIO
LEMOYKY PacCy>KJI€HUN C ONOPON HA M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U

busznuecKue SBICHUS

10.15

10.16

Hcnonp3oBath  mpu  pelIeHHH  y4yeOHBIX  33Jad  COBpPEMEHHbBIE
UHPOPMALIMOHHBIE  TEXHOJNOTHMHM Ui  IIOUCKA,  CTPYKTYpHPOBAHHA,
UHTEpOpeTallud W  MpPeACTaBIeHHUA Y4eOHOM U HAy4YHO-TIOMYJISIPHOM
uHpOpMaLlUY, TIOJIYYCHHOH M3 pa3jMyHbIX HCTOYHHUKOB; KPUTHYECKU
aHAJIM3UPOBATh M0JIy4aeMyl0 HH()OpMaLUIo

[IpuBoANTH TIpUMEPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX yUEHBIX-(DU3HKOB
B pa3BUTHE HayKU, OOBSICHEHHE NMPOIIECCOB OKPYIKAIOLEr0 MUpa, B pa3BUTHE

TEXHUKH U TEXHOJIOTUH

10.17

10.18

Hcnonb30BaThk TeopeTHYECKHe 3HAHUS N0 (PHU3UKE B MOBCEIHEBHOW KU3HU
il oOecrieuyeHuss 0OE€30MACHOCTH TIpW  OOpalleHuH ¢ MpudopaMud U
TEXHUYECKMMHU YCTPOHCTBAMH, JIJISl COXPAHEHHUS 370POBbS U COOJIIOJICHHS

HOPM DKOJIOTUYECKOTO MOBEJCHUSI B OKpY KaIoLIel cpeze

PabGotate B Tpynme C BBIMOTHEHHWEM pPAa3IUYHBIX COLMAIBHBIX POIEH,
MJIAHUPOBATh PabOTy TPYIIIIBI, PAllMOHAIBHO paclpeesaTh 00sI3aHHOCTH U
IUIAHUPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CHUTYalUHsX, AaJEKBAaTHO
OLICHMBATh BKJAJ KaXJI0r0 M3 YYaCTHUKOB TpPyNIbI B pELICHUE

paccMaTpuBaeMoil MpooOIeMbl

11 KJIACC

Kon
NpoBePsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMbI CPeTHEr0 001Iero 00pa3oBaHMs

111

JleMOHCTpHpOBaTh Ha TMpUMEpax poib U MecTo (U3UKU B (HOpMHpPOBAHHUH
COBPEMEHHOM HAYYHOM KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U
TEXHOJIOTH, B TPAKTHYECKOMN IESITEIbHOCTH JIFOAEH, IEJIOCTHOCTh U €IMHCTBO

¢bu3nyecKoil KapTUHBI MUpa

11.2

YuuTbiBaTh TpaHUIBl NPUMEHEHHS W3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN JIEKTPUYECKUN 3apsii, SAEpHAst MOJENIb aToMa, HYKJIOHHAs: MOJIEIb

ATOMHOTIO AApa IMpU pCHICHUA (I)I/I3I/I‘-ICCKI/IX 3aga4




11.3

PacnioznaBath (pusnyeckue sBieHUs (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB  DJJICKTPOJMHAMHMKH ¥  KBAaHTOBOM  (DM3UKU:  3AJIEKTpUUECKAs
IPOBOANMOCTb, TEIUIOBOE, CBETOBOE, XUMHUUECKOE, MArHUTHOE JICHCTBHUS TOKA,
B3aUMOJICHCTBHE MAarHUTOB, OJIGKTPOMAarHWTHAs WHAYKOWSA, JCHCTBHE
MarHUTHOTO TIIOJIi HAa TPOBOJHUK C TOKOM U JBWKYLIMWCS 3apsi,
AIIEKTPOMArHUTHBIE KOJEOaHWS M BOJIHBI, MPSIMOIUHEHHOE PAaCHpOCTPaHEHUE
CBETa, OTpPaXXCHUE, TIpeJOMIIEHHE, HHTeppepeHuus, Auppakuus U
HoJsIpu3anusl CBeTa, JUCIepcHst cBeTa, (orodnekrpudeckuii  sddekr
(poroaddexr), cBeTOBOE NaBICHHE, BO3SHHUKHOBCHHE JIMHEWYATOTO CIIEKTpa

aToMa BOJ0opoaa, €CCTCCTBCHHAA U HCKYCCTBCHHAA PaOAKTUBHOCTD

11.4

OnuceIBaTh HN3YUCHHBIC CBOICTBa BeIIeCTBa (BHGKTpI/I‘ICCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, AJIEKTPUYECKYIO  IPOBOAMMOCTh  pa3jMUHBIX Cpel) U
AJIEKTPOMArHUTHBIC SBJICHUSI (TIPOIIECCHI), UCTIONB3Ys (PU3UUYCCKUE BEITMYMHBIL:
DJICKTPUYECKUI  3aps], CHJa  TOKa, DJIEKTPUYECKOE  HaNpsOHKCHHE,
ANEKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh moreHuuanos, DJC, pabora Toka,
WHIYKIMS MarHUTHOTO TOJisA, cuia Awmmepa, cuia JlopeHia, WHAYKTUBHOCTh
KaTYIIKH, SHEPTUs DJIEKTPUYECKOTO U MarHUTHOT'O TOJICH, MEPUOJT U 4acTOTa
KoyieOaHui B KojeOaTeIbHOM KOHTYpE, 3aps] W CHJIa TOKa B IIpOIEcCe
TAPMOHHYCECKHUX JJICKTPOMArHUTHBIX KoJjeOaHuid, (HOKYCHOE pacCcTOsSHUE U
ONTUYECKAasl CHJIA JIMH3BL, IIPH ONMKMCAHUH MPABUIBHO TPAKTOBATH (BU3UUCCKUIN
CMBICJI HCIIOJIb3YEMbIX BEJIMYUH, MX OOO3HAUCHHS M CIUHHMIIBI, YKa3bIBaTh
(bopMynbl, CBS3BIBAIOIIME JAaHHYIO (DU3UYECKYI0 BEIUYMHY C JAPYTHMH

BCJIIMYNHaAMU

115

OnuchiBaTh M3YyYEHHbIE KBAaHTOBBIE SIBIIEHHUS M IPOLIECCHI, HCIONb3Ys
¢u3nYecKre BEIIMYUHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acToTa CBETa, YHEPTUs U UMIYJIbC (POTOHA, NMEPHOJ] MOJIypacnaaa, SHepTrus
CBSI3M aTOMHBIX fJI€p; MPU OMHCAHUU TNPABUIBHO TPAKTOBATh (U3UUYECKHIM
CMBICJI MCIOJIb3YEMbIX BEJIWYUH, UX O0O3HAYCHUS M €IUHUIIBI, YKa3bIBaTh
GbopMynbl, CBA3BIBAIOUINE JAHHYIO (U3NYECKYI0 BEIUYHHY C JpPYTUMH

BCIMYMHAMH, BBIYHUCIIATHh 3HAYCHHUC (I)I/I3I/I‘ICCKOI>'I BCIIMYHUHBI

11.6

AHanu3upoBath (PU3NYECKUE MPOLECCHl M SIBICHUS, HCIONB3Ys (U3NUYEecKue
3aKOHBl M TNpUHOMNBL 3akoH OMa, 3aKOHBI IOCIIENOBATEIBHOTO U
MapajuleIbHOTO COETUHEHUS! MPOBOJHUKOB, 3akoH Jxoyna — JleHua, 3akoH
AIIEKTPOMAarHUTHOW WHAYKLIHH, 3aKOH MPSIMOJIMHEWHOTO paciupoCTpaHEHUs
CBETa, 3aKOHBl OTPAXEHMsI CBETA, 3aKOHBI NPEIOMIIEHHS CBETA, YpPaBHEHUE
OinnmreitHa a1 ¢orodddexra, 3aKOH COXpaHEHUS DSHEPruHu, 3aKOH
COXpaHEHHUs HMIYJbCa, 3aKOH COXPaHEHHS 3JEKTPUUYECKOTO 3apsijia, 3aKOH

COXpaHE€HUA MAaCCOBOT0O 4YHCJA, IMOCTYJIAThI Bopa, 3aKOH paJuO0aKTUBHOI'O




pacmana; Mpu 3TOM pas3jinyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro

MaTeMaTUYECKOE BRIPAKEHHE U YCIOBUS (TPAHUIIbI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGIIeHSITB HaIpaBJICHUEC BCKTOpA MHAYKIIMA MAarHvuTHOTI'O I10JISI IPOBOAHHKA

C TOKOM, cuiibl AMriepa u cuibl JIopeHna

11.8

Crpoutrh M oONHUCHIBaTh H300pa)XKEHHE, CO3JaBAEMOE IUIOCKUM 3€pKaJIOM,

TOHKOH JIMH30HU

11.9

BBIOMHATE 3KCHEPUMEHTHI [0 HKCCIEAOBAaHUIO (DU3MYECKHX SBICHUA U
MPOIIECCOB C MCIOJIB30BAHUEM IMPSIMBIX M KOCBCHHBIX M3MEPEHHU; MPH ITOM
dbopmynupoBarh mpobiemMy (3agady) W THUIIOTE3y y4eOHOTrO SKCIEPHMEHTA,
coOuparh yCTaHOBKY M3 MPEIJIOKEHHOTO 00OpYIOBaHUS, IPOBOJUTH OIBIT U

(bopMyITUPOBaTh BBHIBOJIBI

11.10

11.11

OC}’HIGCTBJ'IHTI) MMPpAMBIC 1 KOCBCHHBLIC U3MCPCHUSA (1)I/I3I/I‘~I€CKI/IX BCJIIMYHMH; IIPpHU
3TOM BI)I6I/IpaTI> OIITUMAJILHBIN CII0CO0 HN3MCPCHUSA U UCIIOJIB30BATh N3BCCTHLIC

MCTOAbI OLICHKHA HOI‘pCHIHOCTCﬁ I/ISMCPCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKHUX BEIMYMH C UCIOJIb30BAHUEM IPAMBIX
U3MEPEHUH; IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATh PE3Y/IbTAThI
MOJTYYCHHOUW 3aBUCUMOCTH (PU3MYECKHUX BETUYMH B BHUJE TAOIHIl U rpadUKOB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM MCCICAOBAHHUA

11.12

11.13

11.14

11.15

11.16

Co6mronaTh mpaBuia 0e30MacHOr0 TpyAa MPU MPOBEIACHUHN HCCIICIOBAHUH B
paMKax ydeOHOro SKCIepuMEHTa, Y4eOHO-MCCIe0BAaTeNbCKON M MPOCKTHON
NESATEIIBHOCTH  C  HWCIOJIb30BAHMEM  U3MEPHUTENBHBIX  YCTPOMCTB H

n1abopaTopHOro 060pya0BaHUS

Pemarp pacuéTHple 3amauM ¢ SIBHO 3aJlaHHOW (DU3MYECKON MOJEINbIo,
UCTIONB3Ys (PU3WUYECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS
3a/1auu BRIOUpaATh (U3MUECKYIO MOJENb, BBIACHIATh (PU3NUECKUE BETUYUHBI U
dbopMyIbl, HeOOXOIUMBIE IS €€ pelIeHus, MPOBOIUTH PACYETHI M OIEHUBATh

PCAIBHOCTDb MMOJYUYCHHOT'O 3HAUCHUA (I)I/I3I/I“IGCKOI>'I BCIIMYHHBI

Pemrate kaueCcTBEHHBIE 3aJa4H: BBICTPAaNBATDh JIOTUUCCKH HEIIPOTUBOPCUUBYIO
LOCIIOYKY paCCY)K,[[eHI/Iﬁ C OHOpOfI Ha U3YYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTHU U

bu3nUecKue IBICHUS

Hcnonb3oBath pu peleHnn y4eOHBIX 3a/1a4 COBPEMEHHBIE
MH(OPMALIMOHHBIE ~ TEXHOJOTUU  JUIsl  TOHMCKAa,  CTPYKTYpHUPOBaHMS,
UHTEpPOpETallud U TpeJCTaBleHHs y4yeOHOM M Hay4HO-TIOMYJISIPHOU
uHpOpMAallMK, TIOJIYyYEHHOH U3 PA3IUYHBIX HCTOYHUKOB, KPUTHUECKHU

aHAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIuio

OOBSACHITH MIPUHIUIIBI JefCcTBUSA MalllvH, HpI/I60p0B n  TCXHHUYCCKHUX

YCTPOMCTB; pa3inyaTh yCIOBUS UX O€30MacHOrO0 HCIOJIb30BaHUS B




HOBCEIHEBHON XKU3HU

11.17

[TpuBOIUTH MpUMEPHI BKJIa/la POCCUICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3sBUTHE HAayKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE

TEXHUKUA U TEXHOJIOTUI

11.18

11.19

Hcnons30BaTh TEOPETUUYECKIE 3HAHUS 110 (PU3UKE B TIOBCEITHEBHOM XKU3HU IS
obecrieueHnst OE30MACHOCTH MPU OOpaIeHUH ¢ TPHOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMH, JUISi  COXPAHEHHS 3JI0POBbsI W COONIIOJICHHS  HOPM

9KOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

PaGotare B rpymnme C BBIIOJHEHHEM pPAa3IMYHBIX COIHMAJIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYNIBI, PAMOHAILHO PACIPEISNATh OOS3aHHOCTH H
IUIAHUPOBATh  JCSTENbHOCTh B  HECTAHJAPTHBIX CHUTyalUsiX, aJIeKBaTHO
OLICHMBATh  BKJAJ  KaXJIOro0 M3 YYaCTHUKOB TPYNIbl B  pelICHHE

paccMaTprBaeMoi IpoOIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Kon
pa3nena

Koxa npoBepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHU A

11

1.2

duszuka — Hayka o npupoje. HaydHble MeTonabl IO3HaHUS
OKpYyXaromiero mupa. Ponb sxkcneprMeHTa U TeOpuu B Mpoliecce
MO3HAHUS PUPOABI. DKCIIEPUMEHT B (pU3HKe

MopenupoBanue GU3NYECKUX SBJICHUN U TporeccoB. HayuHbie
runote3bl. Duznyeckue 3aKOHBI W TeopuH. [ 'paHuUIBI
MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpHHIIMI COOTBETCTBUS.
Pone 1 MecTo ¢pu3uku B pOpMHUPOBAaHUN COBPEMEHHOW HAyYHOMH
KapTUHBI MUPA, B IPAKTUUECKOHN EATEIbHOCTH JIIOIEN

MEXAHHUKA

2.1

2.2

211

KMHEMATHKA

Mexanuueckoe ABMkeHHE. OTHOCHUTETHLHOCTh MEXaHHYECKOTO
nerxeHus. Cucrema otcuéra. TpaekTopust

212

[lepemenienue, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHAs
CKOPOCTh) U YCKOPEHHE MaTepuanbHOW TOYKH, UX MPOCKIUN Ha
ocu cucTeMbl KkoopauHaT. CloKeHHe TMepeMelleHud U
CIIOKEHHE CKOPOCTEi

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJUHENHOE JIBUKEHUE.
I'padmkn 3aBUCUMOCTH KOOPJAHHAT, CKOPOCTH, YCKOPEHUS, ITyTH
Y MIEpEMEIECHUS MAaTEPUATIbHON TOYKHA OT BPEMEHU

214

2.15

2.1.6

CBobomHoe majieHue. Y CKopeHue CBOOOTHOTO TaICHUS

KpuBosnuHeliHoe  ABWKeHHe.  PaBHOMEpHOE  JIBUIKCHUE
MaTepUAbHOW TOYKH TIO OKPY)KHOCTH. YTJIOBas CKOPOCTb,
JWHEWHas ckopocTh. [lepros u yactota. LleHTpocTpeMuTensHoe
yCKOpEeHHe

Texuuueckue yCTpOﬁCTBaI CIIMAOMECTP, IABUIKCHUC CHAPAIOB,
LCIMHBIC U pECMCHHBIC IICPpCaaAIN

2.1.7

[TpakTnueckue paboTel. M3mMepeHne MIHOBEHHOH CKOpPOCTH.
HccenenoBanue COOTHOLIEHHST MEXKAY NYTSIMH, NPOHIECHHBIMH
TEJIOM 3a IOCIEAOBATENbHBIE PaBHBIE INPOMEXYTKH BPEMEHHU
IIPU PAaBHOYCKOPEHHOM JBHKCHUM C HAYaJbHOM CKOPOCTHIO,
paBHOM Hym0. H3ydeHue [BWKEHMS IIapUKa B BA3KOHU
KUAKOCTH.  M3yueHue  ABWXKEHHs — Tena,  OpOIIEHHOTO
TOPU3OHTAIIBHO

JUHAMUKA
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ITpunuun otHocutensHocTy [Nanuited. Ilepssiii 3akoH HeroroHa.

NuepumanbHble CUCTEMBI OTCUETA




2.3

2.2.2

Macca tena. Cuna. [IpuHnun cyneprno3uuuy cuil

Bropoii 3akon HproToHa 11 MaTepuaibHOM TOYKM B

2.2.3 uHepuuanbHoit cucteme otcuéra (MCO). Tperuit 3akoH
HrproToHa 17151 MaTepUaNbHBIX TOYEK
vy 3akoH BceMupHoro Ttarorenus. Cuna T1spkectu. [lepsas
o KOCMMYECKas CKOPOCTh. Bec Tena
2.25 Cuia ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJIBKEHHS U CUJia
2.2.6 tpenusi nokos. Koadduuument tpenms. Cuna compoTuBICHHUS
IPY ABIKECHUH TeJla B )KUAKOCTH WM Ta3e
997 [TocTtynatensHOE M BpamaTeabHOE JIBUKEHHE aOCOIIOTHO
o TBEPIOrO Tela
998 MOMEHT CHJIBI OTHOCHTEIBHO OCH BpameHus. [linedo cuibl
o VenoBust pagHoBecus TBEpIOro Tena B UCO
299 Texnuueckue YCTpONCTBA: MOIIUITHUKH, JIBUKCHUE
o HCKYCCTBEHHBIX CITyTHUKOB
[Tpaktnyeckue pabotel. W3ydeHue nBHXKeHHS Opycka IO
HAKJIOHHOM IUIOCKOCTH IMOJl JAEUCTBHEM HECKOJIbKUX CHIL
9910 HccnenoBanue 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIMX B
o neOpMHUPYEMOIi IPYKUHE M PESUHOBOM 00pPa3IEe, OT BEITHIHHEI
ux nedopmaruu. McciaenoBanue ycioBUid paBHOBECHS TBEPIOTO
TeJa, UIMEIOLIETO OCh BPAIICHHS
3AKOHbI COXPAHEHUN A B MEXAHUKE
931 Hmmynbe MaTepranbHONU TOYKH, CHCTEMBI MaTepHATbHBIX TOYEK.
o VMITyJTbC CHITBI ¥ U3MEHCHUE UMITYJIbCA Tela
2.3.2 3akoH coxpaHeHus ummyibca B MCO. PeakTiuBHOE 1BHXKEHHE
2.3.3 Pabota cuibl
234 Mo1HoCTb CUJIBI
935 Kunetnueckast sHeprust MarepuanbHoil Touku. Teopema o
A KUHETHYECKOU SHEPTHH
ITorenumanpHas »Heprud. IloTeHuumanpHas HHEPrUs yHpyro
2.3.6 nedopMUpOBaHHON MpyxuHblL. lloTeHuumanbHas »Heprust Tena
BOJIN3M IOBEPXHOCTH 3eMITH
[ToreHnmanbHbple ¥ HEMOTEHIMAIBHBIE CHIIBL. CBSI3b paboTHI
2.3.7 HETIOTEHIIMAIBHBIX CHJI C M3MEHEHHEM MEXaHHUYeCKOW IHEPTuu
CHCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKOH YHEPTUU
2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHUS
239 TeXHI/IquKI:Ie YCTPOMCTBA: JABUKEHUE PAKET, BOJOMET, KONED,
NPYKAHHBIN TTHCTOJIET
53.10 [TpakTueckue paboThl. M3yueHue cBsi3u CKOpOCTEHl Ten mpu

Heynpyrom yaape. HccnenoBaHue cBsi3M pabOTBl CHIIBI €




U3MEHEHHEM MEXaHHMYSCKOMN SHCPTUU TCJIa

3.1

3.2

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

3.11

3.1.2

3.13

OCHOBHBIEC TIOJIO)KEHUSI MOJICKYJISIPHO-KUHETUYECKOH TEOPHH.
bpoynoBckoe nBmxenue. Huddysus. Xapakrep aBuwkeHus u
B3aMMOJICHCTBHS YaCTHUI] BELIECTBA

Mopenn cTpoeHHs Ta30B, JKHIKOCTEH M TBEPABIX Tel U
00BSCHEHNE CBOMCTB BELIECTBA HA OCHOBE ATUX MOJIEIICH

Macca monekyn. Konuuectso Bemectsa. [locrossHHas ABoraapo

3.14

3.15

TemnoBoe paBHOBecue. Temmneparypa u e€ usmepenue. [llkana
teMrieparyp Llenbcus

Mopenb uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUU UACAIBHOIO raza

3.16

AOconoTHas TeMmIepaTrypa Kak Mepa CpeaHed KHHETHYECKOil
SHEPrUM TEILIOBOTO IBWKCHMS YacTHIl rasza. lllkama temmneparyp
KensBuna

3.1.7

3.18

VpaBuenne Knaneiipona — Menneneesa. 3akon JlanbToHa

['azoBeie 3akoHbl. M3omporeccel B HICAIBHOM Ta3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: H30TepMa, H30X0pa,
n3zobapa

3.19

TexHu4eckre ycTpoiicTBa: TepPMOMETP, OapOMETp

3.1.10

[TpakTuyeckue pabotsl. MI3mepeHune Macchl Bo3/lyxa B KJIACCHOM
koMHaTe. lccrnenoBaHue 3aBUCUMOCTH MEXIYy MapaMeTpaMu
COCTOSIHUS Pa3peKEHHOr0 rasa

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

3.2.2

3.2.3

TepmonnHamuueckas cucrema. BryTpenHss JHEprus
TEPMOJMHAMHYECKON CUCTEMBI U CITIOCOOBI €€ U3MEHEHUS

KonnuectBo Temnmorel u  pabota. BHyTpeHHsiE oSHeprus
OJIHOATOMHOT'O HASaIbHOI'O ra3a

Buael  Teronepenauu:  TENJIONPOBOJHOCTb,  KOHBEKLMS,
n3nyyenue. Termno€MKocTh Tena. YaenbHas TEIUIOEMKOCTh
BellecTBa. Pacu€r konmyecTsa TEIIOTHI IIPU TEILIONEpeaaye

3.24

IlepBbIil 3aK0H TepMoanHaMHKHU. [IpuMeHeHne nepBoro 3akoHa
TEPMOJIMHAMUKH K M30IIpoIieCcCcaMm. I'padpuueckas
MHTepHpeTanus padoThl ra3a

3.2.5

TeroBble MamuHbl. [I[pyHUIKNBI AEHCTBHUS TEIUIOBBIX MAIWH.
[IpeobpazoBanms SHEpPruu B TEIIOBBIX MalgHax.
Koaddumment nonesnoro neiictus (nanee — KII/I) termmosoit
Mammsbl. [y Kapao u ero KITJ]

3.2.6

Bropoit 3akon TepmonuHamuku. HeoOpaTumocTs mpolieccoB B

npupojie. TeruioBple ABUTATENH. DKOJIOTHYECKHE MPOOIEMBI




TCIINIOSHCPTCTUKU

3.2.7

3.2.8

TexHu4eckue yCTpOWCTBa: JBUIaTeilb BHYTPEHHETO CrOpPaHMs,
OBITOBOM XOJOIMIbHUK, KOHIUITHOHEP

[TpakTuueckue pabotel. i3MepeHne yaenbHON TEII0EMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEHLIECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpazoBanre u KoHAeHcalus. lcmapenue M KHIIEHUE.

3.3.1 VY nenvHas TEeIIoTa napooOpa3oBaHusl. 3aBUCHMOCTH
TEMIIEPaTypbl KUIIEHHs OT J1aBJICHUS
332 AOcomoTHasT W OTHOCHTENbHas  BIAXHOCTh  BO3IyXa.
e HachplieHHbIi nap
Tépmoe Temo. Kpucrammmuyeckue wu  amopdHble — Tena.
3.3.3 AHUH30TpoOnusi CBOMCTB KpuCTaJioB. JKuakue KpuUCTalIbl.
3.3 CoBpemeHHbIE MaTepuallbl
334 [InaBneHue u Kpucraum3anus. Y elibHas TeIIoTa IUIaBICHHUS.
A CyOnumanus
3.35 VYpaBHEHHE TEIIOBOTO OajaHca
TexHudyeckue  yCTpOMCTBA: TMIPOMETP M IICHUXPOMETP,
3.3.6 KaJOpHUMETP, TEXHOJIOTHH MOJTyYCHUS COBPEMEHHBIX
MaTepHaloB, B TOM YMCIIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 [TpakTueckue padboThl. I3MepeHue BIaXHOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpu3anusi  Teln.  ONeKTpudeckuit  3apsa.  JlBa  Buma
o SJIEKTPUYECKHX 3apsIOB
412 IIpoBOTHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
414 B3aumopeiictBue 3apsnoB. 3akon Kymona
OnexTpudeckoe nosne. HanpskEHHOCTh 3IEKTPHUECKOTO TOJIS.
415 [TpuHIMI CYIEPIIO3HIINH. JInaun HaNpsKEHHOCTU
AIIEKTPUYECKOTO MO
4.1 416 Pabota cun snexrpocraruueckoro mnois. I[lorenuuman. PazHocts
o MTOTEHIIMAJIOB
417 [TpOBOMHUKN W IUDIEKTPUKA B TOCTOSHHOM ODJIEKTPUYECKOM
o nojie. J{usnekrpudeckas IpOHUIIAEMOCTh
418 OnexkTpoéMKocTb. KoHIeHcaTop. ONeKTpOEMKOCTh IIOCKOTO
o KOHJIeHCcaTopa. DHeprus 3apsHKeHHOT0 KOHJeHcaTopa
TexHUYeCKHe  YCTPOMCTBA:  DIIEKTPOCKOI,  JJIEKTPOMETD,
4.1.9 AIIEKTPOCTaTUYECKAs 3alllMTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOH/JIEHCATOp, KCEPOKC, CTPYHUHBIN IIPUHTED
4.1.10 [TpakTueckue  pabOTBHI. N3mepenune 3IEKTPOEMKOCTH




KOHJICHCATopa

OCTOSAHHBIN DJIEKTPUYECKUN TOK. TOKU B PASJIMYHBIX CPEJIAX

YcaoBus CYIICCTBOBAHUA IMOCTOSAHHOI'O JJICKTPHYCCKOI'O TOKaA.

421 .
Hcrounnku Toka. Cuia Toka. IlocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma Ju1s yyacTka Lenu
423 DNEKTpUUECKOe COMPOTHUBIICHUE. YEIbHOE CONPOTHBIICHUE
o BEIIECTBA
424 [TocnenoBarenbHOe, MapajuIeIbHOE, CMEIIAHHOE COCTUHEHHE
o HPOBO/IHUKOB
4.2.5 Pa6ota snektpuueckoro Toka. 3akoH Jlxoyns — Jlenma
4.2.6 MOIIHOCTB 3JIEKTPUIECKOTO TOKA
anekTponaBikymas cuna (nanee — OJC) u  BHyTpeHHee
4.2.7 COMPOTHUBIICHUE HUCTOYHMKA TOKa. 3akoH Oma 1 TOJHOU
(3aMKHYTOM) 35ekTpuueckoit nenu. Koporkoe 3aMmbikanue
DJEeKTpOHHAs! TPOBOAUMOCTD TBEPIBIX METAIIOB. 3aBUCHMOCTh
4.2.8 COTMPOTUBIICHUS METAaJIJIOB oT TEeMIIEPATYpHI.
CBepXImpoBOAUMOCTh
429 OnekTpuyeckuii TOK B Bakyyme. CBOWCTBa 3JIEKTPOHHBIX
4.2 o IYYKOB
[TonynpoBonuuku. CoOcTBEHHAass U MpPUMECHasi MPOBOJUMOCTD
4.2.10 MIOJTYITPOBOTHUKOB. CaoiicTBa p-n nepexo/a.
[TomynpoBOIHUKOBBIE TPUOOPHI
4911 ONEKTPUUECKUH TOK B 3JIEKTPOIMTAX. JIEKTPOIUTUYECKAs
o JMCCONMAIINSA. DJIEKTPOIIN3
OnekTpuueckuii Tok B razax. (CaMOCTOSTENbHBIN U
4.2.12 HECaMOCTOSITENIbHBIN paspsn. Pa3znmunsie THUIIBI
CaMOCTOSITENLHOTO pa3psina. Monuus. [Tnazma
TexHuueckne yCTpOWCTBA: aMIepMETpP, BOJBTMETP, PEOCTaT,
UCTOYHUKHA  TOKa, JNeKTpOHArpeBaTeNibHbIE  MPUOOPHI,
4.2.13 3JIEKTPOOCBETUTENbHBIE MPHUOOPBI, TEPMOMETP CONPOTUBICHHUS,
BaKyyMHBIH  JUON,  TEPMHUCTOpPHI U  (HOTOpPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN THOJI, TaJlbBAaHUKA
[TpakTudyeckue paboTel. M3yueHHe CMEMAaHHOTO COEAMHEHUS
4214 PE3UCTOPOB.
Wzmepenne DOJIC UCTOYHHMKA TOKa W €ro BHYTPEHHEIO
cornpoTtuBienus. Habmonenue snexrponnza
11 KJIACC
Kon Koanposepsiemoro
IIpoBepsiemble 31eMEHTHI COAePKAHUA
pasjesia 3JieMeHTa
4 OJIEKTPOAMHAMUKA




MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

ITocTostHHBIC MarHuThlI. BSaHMOHeﬁCTBHC IIOCTOAHHBIX

4.3.1
MarHuTOB
MaruutHoe mosne. Bexkrop marHuTHOM uHAYKUMH. [IpuHUmMD
4.3.2 cynepno3uiuu. JInuum MaruutTHOW uHayKuuu. Kaptuna iuHui
MarHUTHOW MHIYKIIMH TOJIS TOCTOSTHHBIX MAarHUTOB
MarauTtHO€e 1oJie IPOBOJHUKA C TOKOM. KapTuHa JIMHMN 1O
433 JUTMHHOTO TPSMOT0 TPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
o MPOBOJIHMKA, KATymIKM ¢  TOkoM. OmeiT  Dpcrena.
B3anMopeiicTBre TPOBOTHUKOB C TOKOM
4.3.4 Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHUE
Cuna JlopeHma, €€ Moayiab W HampabieHue. JIBUKeHHE
4.3.5 3apsOKEHHON YaCTHIBI B OJTHOPOTHOM MarHUTHOM IoJjie. Pabora
cuiibl JIopeHa
4.3.6 SIBieHME AIEKTPOMArHUTHON UHITYKITUI
437 IToTok BeKTOpa MArHUTHON MHIYKLIIUHA
4.3 438 OJC wuwHaykuuu. 3aKOH  3JEKTPOMAarHUTHOM  MHIYKUUU
o dapanes
BuxpeBoe oanexkrpuueckoe mone. JIJC  uHAYKIMU B
4.3.9 MPOBOJIHUKE, JBMIKYIIEMCSI IOCTYNMATEeIbHO B OJHOPOJAHOM
MAarHMTHOM I10JIE
4.3.10 [IpaBumno Jlenna
4311 NHIyKTUBHOCTS. SIBnenue CaMOUHIYKIUH. SOJIC
- CaMOMH/LYKIIUH
4.3.12 OHeprust MarHUTHOTO TOJISl KaTyIIKHU C TOKOM
4.3.13 OJIEKTpOMAarHUTHOE I10JIe
Texanueckue YCTPOMCTBA: MTOCTOSTHHBIE MAarHuThlI,
4.3.14 ANIEKTPOMAarHUThI, BJIEKTPOABUTATENb, YCKOPUTEHN
AIIEMEHTAPHBIX YACTHUIl, UHAYKIIMOHHAS MeYb
[IpakTuueckue pabotsl. M3ydeHne MarHUTHOTO MOJIST KaTYIIKA
4315 ¢ TokoM. MccrnenoBanue ACHCTBHS IMOCTOSHHOTO MarHuTa Ha
o paMKy ¢ TOKoM. HccienoBaHue sBJIEHHS DJIEKTPOMArHUTHON
WHIYKIAH
5 KOJIEBAHU A 11 BOJIHBI
MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHM S
Komnebarennuas CHCTEMA. CBoOoaHbBIE KoJIeOaHusI.
511 [Mapmonnueckne konedbanus. [lepuos, gactora, amIuMTyaa U
5.1 ¢aza konebanuit
5.12 [TpyxuHHBIN MassTHUK. MaTeMaTH4eCKUI MassTHUK
513 VYpaBHeHHE TapMOHWYECKHMX KoyieOaHui. KuHematnueckoe u

JANHaAMHUYCCKOC OIMMCAHUEC K0JIe0aTeIbHOr O JABUKCHUA




5.14

[IpeBparieHrie SHEPTUH TPU TAPMOHUYECKUX KOJICOAHMSIX.
CBsi3p  aMIUMTYABl KOJICOAHWW HWCXOJHOW BEIMYHHBI C
aMILTUTYyIaMH KoJIeOaHUN €€ CKOPOCTH U YCKOPCHUS

5.15

Konebarenbublii  koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoyieOaHUsl B MIEAaJHbHOM KOJe0aTeaIbHOM KOHTYpe. AHaloTHs
MEXy MEXaHUYECKHUMHU U 3JIEKTPOMAarHUTHBIMU KOJICOAHUSMHU.
®opmyna ToMmcoHna

5.16

5.1.7

5.18

3aKOH COXpaHEHHsI SHEPrUU B HJICATHHOM KOJIEOATEIEHOM
KOHTYpE

BeiHy)KICHHBIE ~ MeXaHWYecKHe  KoieOanus.  Pe3oHaHc.
PesonancHass KkpuBas. BbIHYXJIEHHBIC 3JIEKTPOMAarHUTHBIC
KoJIEOaHHSI.

[lepemennbIit ToOk. CHHYCOUIaIbHBIN IEPEMEHHBIN TOK.

5.19

5.1.10

5.1.11

MOIHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U JEHCTBYIOIIEE
3HAQUYE€HHUE CUJIbI TOKA M HATIPSKEHUS

Tpanchopmarop. IlpomsBoacTtBo, mepemaya U moTpedieHUE
DIIEKTPUYECKOM  DHEPrHH. KOJOTHYECKHE PHUCKU  IpHU
MIPOU3BOJICTBE INEKTPUYECKOM SHEPTHH. Kynbrypa
WCIIOJIb30BAHUS SJICKTPOIHEPTUHU B TOBCETHEBHOMN KU3HU

TexHuueckue ycTpoiicTBa: celicMorpad, dIEKTPUUYECKUN
3BOHOK, JINHUU 3JIEKTpOIIepeaay

5.1.12

[TpakTueckue pabothl. VMccnenoBanue 3aBUCMMOCTH NEPHOJIA
MaJIBIX KOJIeOaHMI rpysa Ha HUTH OT JJIMHBI HUTHU W MaCChl
rpy3a. HccimenoBaHue IIEpEMEHHOTO TOKa B LENM U3
MIOCJIEIOBATEIbHO COCIMHEHHBIX KOHJIEHCATOpPa, KaTyLIKU U
pesucTopa

5.2

MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

MexaHn4eckre BOJIHBI, YCJIOBUS PACTIPOCTPAHCHHA. Hepnoz[.

521 CKOpOCTb pacrpocTpaHeHHs W JUIMHA BOJHBI. [lonepednsie u
MIPO/IOJIEHBIC BOJTHBI
5.2.2 #H#Par### Untepdepenius u Audpakius MEXaHHIeCKUX BOJH
523 3Byk. CkopocThb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp
o 3ByKa
ONeKTpOMarHUTHBIE BOJIHBI. Ycnosus U3ITy4YeHUs
5.24 AJIEKTPOMAarHUTHHIX BOJH. B3anMHuas opueHTanus BekTopos E,
B 1 v B 37eKTpOMAarHUTHOH BOJIHE B BAKyyMe
CoiicTBa AIIEKTPOMAarHUTHBIX BOJIH: OTpa’KeHHe,
5.25 npejoMIIeHue, Tosspu3anus, audpakuus, HHTepdepeHLus.
CKOpOCTb 3JIE€KTPOMArHUTHBIX BOJIH
596 [Ixana JIIEKTPOMAarHUTHBIX BOJIH. IIpumeneHne

SJICKTPOMArdHMTHBIX BOJIH B TCXHUKE U 6I)ITy




5.3

5.2.7

IIpuHuMnBl  paguocBsI3W U TeleBHIEHHs. Paauonoxkanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEe CpeJibl

5.2.8

TexHUuecKne yCTPOWCTBA: MY3bIKAJIbHBIE HHCTPYMEHTHI,
YJIBTPa3BYKOBAsl TMATHOCTHKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-nieup

OIITUKA

53.1

IIpssMonIMHEHOE pacHpOCTPaHEHHE CBETa B OJHOPOJHOM
cpene. Jlyu cBera

5.3.2

5.3.3

OtpaxxeHue cBera. 3aKOHBI OTpakeHus cBeta. [locTpoeHue
M300pKEHHI B TNIOCKOM 3epKajie

[penomnienne cBeta. 3aKOHBI MPETOMIICHHS CBETA. AOCOJFOTHBIN
MOKa3aTeib MPeTOMIICHUS

534

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenesbHBbIM yroyl IMOJIHOTO
BHYTPEHHETO OTPAXKEHUS

5.3.5

5.3.6

5.3.7

Hucniepcust cBera. CoxkHbIH cocTaB 6eoro csera. Lser

ColOuparomue ¥ pacCeUBAOIIME JMH3BL. TOHKas JIMH3A.
@OKyCHOE pPACCTOSIHUE M ONTHUYECKas CHUJla TOHKOM JIMH3BI.
[TocTpoenre n300pakeHUH B COOMPAIOIIMX U PACCEHUBAIOIIMX
nuH3ax. PopMmyna TOHKOW JIMH3bL. YBEIWYEHHUE, 1aBaeMOE
JIMH301

Hpenenm IIPUMCHUMOCTH FCOMeTqueCKOﬁ OIITHUKH

5.3.8

Nurepdepenniua cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUSA
Ha0JII0IeHUs MaKCHMYMOB u MHUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTHHE  OT  JBYX  CHH(]a3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

Hudpakuus cBera. [ludpakunonHas pemérka. YciaoBue
HAOMIOJIEHUs  TJIABHBIX ~ MAaKCUMYMOB  IpM  MaJIeHUU
MOHOXPOMAaTHYECKOI0 CBETa Ha JUPPAKIIUOHHYIO PEHIETKY

HOJIHpI/I?»aLII/I}I CBCTa

5311

TexHudyeckne yCTpOWCTBAa: OYKH, Jiyma, (oroamnmapar,
MPOEKIIMOHHBIN anmnapaT, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAS
onTHKa, TUGPAKIIUOHHAS PEIETKA, MOTSIPOUT

5.3.12

[TpakTudeckue padoTel. Mi3MepeHue mokazaress MpeIOMIICHHS.
UccnenoBanue cBOMCTB n3o0pakeHuit B inH3ax. Habmonenue
JTUCTICPCUU CBETA

BJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCHUTEJILHOCTH

I'pannns MIPUMEHUMOCTHU KJIACCHYECKON MEXaHUKH.

6.1 IlocTynmaTtel TEOpUM  OTHOCHUTENIBHOCTH: HHBAPUAHTHOCTH

' MOAYJIs  CKOPOCTH  CBeTa B BaKkyyme,  IPUHLUII
OTHOCHUTEJIBHOCTH DWHILTEHA

6.2 OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMelJIeHHEe BPEMEHU U




COKpAalICHUC OJINHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b Macchl C HEPrueii ¥ UMITYJIbCOM CBOOOJHOM YaCTHIIBI.
' DHeprus MoKosi CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTbBI KBAHTOBOM OIITUKH
711 ®otonsl. @opmyna Ilnanka cBsi3u >HEpruu (GOTOHA C €ro
o 4acTOTON. DHEPIHs U UMITYJILC (POTOHA
712 OtkpeiTie u wuccnenoBanue Qororpdexra. Onbitel A.l.
o Cronerosa. 3akonsl horodddexra
7.1 713 VYpaBuenue OiiHmteriHa g dorodddekra.  «KpacHas
o rpanuna» Gorodpdexra
7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGenesa
7.1.5 XHUMHUYECKOE NEICTBUE CBETA
716 Texnuueckue  ycrpoiictBa:  Qotoanmement,  (oTogaTyHK,
o cosiHeyHas Garapest, CBETOAMOL
CTPOEHHUE ATOMA
791 Monens aroma Tomcona. OnwiTel Pe3epdopaa o
o HCCJIEIOBAHHIO CTpoeHUs aToMa. [1nanerapHast Mozens aToma
[Tocrymarel bopa. M3nydenue u mornomnicHre (GOTOHOB IPHU
7.2.2 IIepexo0/ie aToMa C OJJHOTO YPOBHSI SHEPIMM Ha JApyrou. Bumsl
cnekTpoB. CrieKTp ypoBHEH 3HEpruu aroMa BoAopoJa
79 BosmHoBele  cBoicTtBa  yacthl. Bomnel  ge  bpois.
' 7.2.3 KopnyckynspHo-BoiaHoBON ayanusMm. [{udpaxius 31€KTpoOHOB
Ha KpUCTAJLTax
794 CrioHTaHHOE M BBIHY)XJIEHHOE M3JIydyeHHe. YCTpOHCTBO H
o HPUHIKI pabOTHI Jla3epa
795 TexHuueckue YCTpOMCTBA: CIIEKTPAJIbHBII aHanu3
o (CTIEKTPOCKOII), Jla3ep, KBAHTOBBINA KOMIIBIOTED
7.2.6 [TpakTuyeckue padotsl. HabmoneHne aMHeHYaToro cuekTpa
ATOMHOE A/1PO
7.3.1 MeTo1p1 HaOJIIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YaCTHUI]
OtkpbiTHe  paguoakTuBHOCTH. OmnbiTel  Pesepdopma mo
732 OIPEJIETICHNIO COCTaBa PAJMOAKTUBHOrO M3nydeHus. CBoiicTBa
73 o anbga-, Oera-, raMMa-u3NydeHus. BiusHue paguoakTUBHOCTH
' Ha HBbIE OPTaHU3MBbI
OtkpbiTHE TIpOTOHA M HeWTpoHa. HykioHHas mognens sapa
7.3.3 [eiizenbepra — MBanenko. 3apsiy sapa. MaccoBoe 4ucio spa.
N3otomnsl
7.3.4 Anbda-pacniaa. DIEKTPOHHBI M TMO3UTPOHHBIM OeTa-pacman.




[Namma-uznyyenue. 3aKOH paIMOAKTUBHOTO paciajia

7.3.5

7.3.6

DHeprusi CBS3M HYKJIOHOB B siape. SnepHbie cuibl. Jledekt
Macchl Aapa

Snepubie peakuuu. JleneHue u CUHTE3 Alep

7.3.7

SAnepusiii  peaktop. TepmosimepHbiii cuHTe3. [IpoGiembr u
IIEPCIIEKTUBBI SJEPHON 3HEPTETUKU. DKOJIOTUYECKUE ACTIEKThI
AJIEPHOMN SHEPreTUKH

7.3.8

7.3.9

DJieMeHTapHbIe YaCTHUIIEL. OTKpbITHE MO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHuueckue yCTpOWCTBA: JO3UMETpP, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHasi 6oM0Oa

7.3.10

8.1

[Tpaktuyeckue pabotel. MccnenoBanue TpPEeKOB 4YacTHIl (IO
rOTOBBIM (hoTOrpadusim)

SJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3aH0r0 Heba. Co3Be3aus, sipkue 3BE3/bI, TIIAHETHI, UX
BHIMMOE JIBIKEHHE

8.2

8.3

Conneunas cucrtema. [lnanersl 3emMHO#l rpymnmbl. [lnaHeTs-
TMTaHThl U UX CIyTHUKH, KapjUKOBBIE IJIaHETHl. Maible Tena
ConHeuyHoM cucTembl

Comnnue, potochepa u atmocdepa. ConHeuHast aKTUBHOCTh

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE3/1bI, UX OCHOBHBIC XAapPAKTEPUCTUKU: Macca, CBETUMOCTb,
pamuyc, — Temmeparypa, WX  B3aMMOCBs3b.  Jluarpamma
«CHEKTPATBHBIA KJIACC — CBETUMOCTHY». 3BE3NBI  TJIABHOU
MIOCJIEI0BATENbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTbBY IS
3BE3]] INIaBHOM OCIIEJ0BATEIbHOCTU

8.6

8.7

8.8

#i#Par###Buytpennee  crpoenue  3B€31.  CoBpeMeHHbIE
NPEJICTABICHUS O TIPOUCXOXKIECHUH 1 3BOrOnMH CONHITA U 3BE3I.
Otarnbl KU3HU 3BE3]]

Mneunsnii IIyte — Hama ['anaktuka. CrnupanbHas CTpyKTypa
I"amakTuky, pactpenenenue 3831, raza u nsuid. [lonoxenue u
newkenne ConHua B Tlamaktuke. [lnockas u chepuueckas
HOJICUCTEMBI I allakTUKU

Tunsl ranakTuk. Paguoraniaktuky u kBa3zapbl. YEpHBIE NBIPHI B
s/ipax rajJjakTUK

8.9

Bcenennas. Pacmupenne  Bceenennoii. 3akon  XaOoOua.
Pasz0eranue ramaktuk. Bo3pact u pagunyc Bcenennoil, Teopus
bonpmioro  B3pbiBa.  Mogens  «ropsuei  BceeneHHON».
PenukroBoe nzmyueHnue

8.10

Macmitabnast ~ ctpykrypa  Bceenennoil.  MertaranakTuka.
Hepeménnsie mpobieMbl aCTpOHOMUHT




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

o ®dmsuka.1l0-11 knacc. «Knaccuueckuit kypce» Msxkumer I'.A. u ap.
(10-11) (ba3oBslii /YTayOICHHBI)

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

o Ousuka. CaMOCTOATENbHbIE U KOHTPOJbHBIE W padoThl. 10-11 ki
Ouzuka. «Knaccuueckuit kypce» MsxumeB IS, u ap. (10-11) (bazoBbrit
/YTiyOJIeHHBI )

o Ousuka. 10-11 knacc. Jlunakruueckue KapTouku-3aganus (aBTopsl M.
A. Ymakos, K. M. YmakoB) «Knaccuueckuii kypc» Mskumes I'.S. u ap. (10-
11) (ba3oBbiit /YrinyOneHHbIH)

o COopuuk 3amau mno ¢usuke. 10-11 xkmaccel. ba3oBeiii  ypoBeHb
«Knaccuueckuit kype» Msikumes .5, u np. @usuka. 10-11 knacc. ba3oslii u
yrayOnaEHHBIN YPOBHH.

o [loypounnie pazpadotku (10-11) (bazoBeiii /YriyOneHHBIN)
«Knaccuueckuit kype» Mskumies I'.S. u ap. (10—11) (ba3oBblii /Y TiryOsieHHBIN)

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET
e buomuoreka L{OK https://m.edsoo.ru/ff0c41a6

e EcCTeCTBEHHO-HayuHble OKcnepuMeHThl — @uszuka: Komnekuus

Poccutickoro 00111e00pa3oBaTeNIHLHOTO noprana http://school-
collection.edu.ru/collection

e DJIEMEHTHI: TOMNYJSPHBIA CalT O (PYyHIAMEHTAJIBHOM  HayKe.
http://www.physics.ru
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