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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHus pa3padOTaHa Ha OCHOBE MOJIOKEHHM M TpeOOBaHUN K pe3yJibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOW MporpaMMsbl, mpeactaBieHHbIX B OI'OC
COO, a Takxe ¢ yu€roM enepanbHO paboyel NPOrpaMmbl BOCIUTAHUSA U
KOHIEMIMK TpernojiaBanusi yuyeoHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHM3aIusaX Poccniickon Qenepanun, peATU3YIOIINX OCHOBHBIE
o0Opa3oBareabHbIE POTPAMMBI.

Conepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QOpMUpPOBaAHUE
€CTEeCTBEHHO-HAYYHOW KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mnpu
o0yueHun ux ¢usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO
noaxoxaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXKe YYUTHIBAET HEOOXOJMMOCTb pealh3allii MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTeCTBEHHO-HAy4YHBIMU Yy4E€OHbIMU TpenMeramu. B Hel
ONPENENSIOTCA OCHOBHBIE L€ M3y4YeHUs (U3MKUA HAa YPOBHE CPEAHEr0 OOLIEro
o0pa3oBaHUsl, TJIAHUPYEMBIE PE3YJbTAaThl OCBOCHUSI Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTaInpeIMEeTHBIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no (pusuke BKIIOYAET:

* IJIAaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEJAMETHBIE PE3yJIbTaThI 110 rojiaM O0YyUYEHUS,

« cozepxxaHue yueOHoro npeamera «dusuka» no rogam o0ydeHus.

du3nka Kak Hayka o HamOosiee OOIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KauyecTBe y4eOHOTO MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroriemM Mupe. LIIKonpHbIN Kypc GU3HKK — CUCTEMOOOpa3yIoni
JUISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB W SIBIICHHI, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
dbu3mdeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UMW aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpeeNsieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIyYEHHUSI HOBBIX MATEpPHUAIOB C 3aJaHHBIMU CBOWCTBAMU U JIPYTHX.
N3yuenne ¢u3NKM BHOCUT OCHOBHOW BKJIaa B (OPMHUPOBAHUE ECTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommxcs, B (opMuUpOBaHHE YMEHUN MPUMEHSTH
HAY4YHBIN METO]I MO3HAHUS TIPY BHITIOJIHEHUHU UMU YYEOHBIX HCCIICIOBAaHUH.

B ocHOBy kypca ¢u3uku s ypoOBHS CpeaHEro oOmiero oo0pa3oBaHUs
MOJIOKEH PAJl HUJEH, KOTOpble MOXXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
NOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBepUIEHHBIM, OH COACPKHUT MaTepHall U3 BCEX pa3/ieioB (DU3MKH, BKIIOYAET KaK
BOITPOCHI KJTACCUYECKOM, TaK U COBPEMEHHON (PU3HKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
o0beMHEH BOKpPYr (u3MuUecKuX Teopuid. Benymmm B Kypce sBiseTcs
(dopMupoBaHUE MPENCTAaBICHUM O CTPYKTYPHBIX YPOBHSX MaTE€pUU, BEIIECTBE U
oJIe€.

Hoes eymanumapuzayuu. EE peanuzanus MpeanosiaraeT HCHOIb30BaAHKE
T'YMAaHUTAPHOTO TMOTEHIMalIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BuTMEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTUYECKUMH MPOOIEMaMH.

Hoesa npuxnaonou muanpaenennocmu. Kypc (usuku  npeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHHI
U3YYEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcss MOCPEICTBOM BBEIEHUS AJIEMEHTOB
COJIEp)KaHusl, TMOCBAMIEHHBIX JKOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke OOCYXIeHUs
npo0JieM palliOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl SABISAIOTCS (pusmueckue Teopuu (PopMHUpOBAHUE MPEICTABICHHUNA O
CTPYKType HOCTpoeHus: (pU3NUeCcKoil Teopuu, posiu (pyHAaMEHTaJIbHBIX 3aKOHOB U
OPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNOPHUPOAE, TpPaHULAX
OPUMEHUMOCTH TEOpPUHM, JMJI1 OINUCAaHUA €CTECTBEHHO-HAy4HBIX SIBICHUUH U
MIPOIIECCOB).

CucTeMHO-IeSTeNIbHOCTHBIN MOJAX0A B Kypce (PU3UKHU pean3yeTcsl Mpexse
BCEro 3a CYET OpPraHM3allUU SKCIEPUMEHTAIBHON JEesTeIbHOCTH O0YyYarolUXCs.
Jnst  Ga3oBoro ypoBHSI Kypca (U3UMKM — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHBIX padoT,
KOTOpBIE B IporpamMme mno (pusnke oO0beAMHEHBI B OOIIUM CHUCOK YYEHUYECKHX
OpakTHYECKUX paboT. Bolgenenue B yka3aHHOM IepedyHe J1abopaTOpHBIX padorT,
OPOBOJMMBIX JUISI KOHTPOJI W OLIEHKH, OCYIIECTBISETCS y4YaCTHUKaAMU
o0pa3oBaTeNbHOTO TMpollecca HCXOAsl M3 OCOOEHHOCTEH IUIaHMpPOBaHUSA U
ocHalleHuss kabuHera @u3uku. Ilpu »>TOM obOecrieunBaeTCs  OBIAJIEHUE
OoOy4aronMMUCs yYMEHUSIMU MPOBOJUTH KOCBEHHBIE W3MEPEHMS, HCCIIEIOBAHUS
3aBUCHUMOCTEH (PU3MYECKUX BEJIMYMH M IIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEAJIOKEHHBIX THUIIOTES.

bonpiioe BHUMaHUE yAENAETCS PELUICHUI0 PACUETHBIX U KaueCTBEHHBIX
3anay. Ilpu 3TOM U1t pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/layd C SBHO
3alaHHON (PU3MUECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasneia Kypca, TaK U WHTETPUPYS 3HAHHS U3
pa3HbIX pa3nenos. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs HA
0o0BsICHEHHE TpOTEeKaHusi (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpPY)Karollen
KU3HU, Tpelytoumue BbhIOOpa (U3MYECKON MOJENH Uil CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecleyeHnio y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(bu3KMKK HAa YPOBHE CpeHEro 00I1Iero 00pa3oBaHus JIOJKEH U3ydaThbCs B YCIOBUAX
OpeIMETHOr0 KaOuHeTa (M3MKM WM B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
NpPEeAMETOB €CTECTBEHHO-HAYYHOIo IMKJIa. B kaOuHere (U3MKU JTOJKHO OBITh
HeoOxoauMoe J1labopaTopHOe 00O0pyJOBaHME [JIsl BBIMOJHEHHS] YKa3aHHBIX B
nporpamMme no (pU3MKe Y4eHUYECKUX MPAKTUYECKUX padOT U JEeMOHCTPALMOHHOE
o0opyI0BaHue.

JleMoHCcTpalluoHHOE 00Oopy/0oBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MUHUMAJIBHON JOCTAaTOYHOCTH U 00ECNevYMBaeT IMOCTAaHOBKY
NEPEeUYUCIIEHHBIX B MporpamMme 1Mo (U3HMKE KIIOYEBbIX JIEMOHCTpAlUil s
UCCJIEIOBAaHUSI  W3Y4YaeMbIX  SIBIIGHUW M  MPOIECCOB, HOMIUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMECHEHH.

JlaGopatopHoe 00OpyJIOBaHHE [Jii YYEHUYECKUX MPAKTHUYECKUX pabdoT
dopmMupyeTcss B BHIE TEMaTHYECKHMX KOMILUIEKTOB M OOecreyrBacTcsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX oOydarommxcs. TeMaTH4ecKHue KOMILIEKThI
1ab0paTOpHOTO O00OPYMOBaHUS JOJKHBI OBITH TOCTPOCHBI HAa KOMILIEKCHOM
UCTIOJIb30BAaHUU aHAJOTOBBIX W IHM(POBBIX MPUOOPOB, a TaK)KE KOMITBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUI€ IU(PPOBBIX JTAOOPATOPHUIA.

OCHOBHBIMU TETIAMH U3y4YeHUs (HU3UKH B 0011IeM 00pa30BAHUY SIBIISTFOTCSI:

« (opMUpOBaHME HUHTEpeca U CTPEMJICHHsS OOYyYaloIIMXCS K Hay4dHOMY
U3YYEHUIO TMPUPOJIbI, PA3BUTHE HX HMHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUSA U (HOPMUPOBAHHE
HCCIIEIOBATEILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

« (opmupoBaHMEe HAy4YHOTO MHPOBO33PEHHS KaK pe3yibTaTa HU3yYEHUS
OCHOB CTPOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

« (dopMupoBaHHE€ YMEHUU OOBSICHATH SBICHUS C HCIOJIH30BAHHEM
($u3znyecKuX 3HAHUI U HAYYHBIX 10Ka3aTEIbCTB;

+ (opMUpOBaHME MPEACTaBICHUN O poiu (U3UKU A Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHHne 3TUX 1esieid 0O0ecrieunBaeTCsl PelIeHUEeM CIEAYIOMMX 3a/1ad B

npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHus:



« mnpuoOpeTreHue  CUCTEeMbl  3HaHUM 00  oO0mux  Qu3nyecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO GU3HKY U
AIIEMEHTBI acTPO(PU3UKH;

« (dopMupOBaHHE€ YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OoOBsCHCHHS] (PU3NYECKWX SBICHUW B TPUPOAE € IS TPHHITHSI
ITPAKTUYECKUX PELICHUM B MIOBCEIHEBHOW KU3HU;

« OCBOCHHE CIIOCOOOB peIIeHUs Pa3Iu4HbIX 3a7a4 C $BHO 3aJIaHHOMN
bu3nyueckoil MOAENbI0, 3aJad, MNOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue pU3NUECKON MOJENH, aJIEKBAaTHOW YCIOBUSIM 3a]auH;

+ TOHMMaHHE (PUBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

+  OBJIaJICHUE METOJaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS U TPOBEIACHHUS
$u3NYECKUX SKCIEPUMEHTOB, aHAIW3a W HHTEPHpPETAluu HH()OpMAIIHH,
OTpezieNIeHUs TOCTOBEPHOCTHU MOJIyUYEHHOTO PE3yJIbTaTa;

+ CO3/IlaHWE YCJIIOBHMM NJIsi Pa3BUTHsI YMEHHM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEITHHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanust otBoguTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HeZEN0), B
11 knacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3NKE TEpeueHb JTa0OpaTOPHBIX U
NPAaKTHYECKUX paboT SBISIETCS PEKOMEHOBAaHHBIM, YYHTENh Je€l1aeT BHIOOD
NPOBEJCHUS JIa0OpATOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHIYaTbHBIX
0COOEHHOCTEH 00yYarOIIHMXCH.



COAEPXAHUE OBYYEHUA
10 KUIACC

Pasznes 1. @®u3nka u MeTOAbI HAYYHOT'O0 O3HAHUA

®usuka — Hayka o npupoxae. HaydHble MeToAbl NMO3HAHUSA OKPY KAIOIIETO
mupa. Posb DOKCniepuMeHTa M TEOPUM B IIPOLIECCE IO3HAHUS IPUPOJBI.
DOKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pu3MyecKux sABJICHUM U TpoleccoB. HayuHble THIOTE3BI.
@u3nyeckre 3aKOHbl U TEOPUHU. ['paHUIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Pons u Mecto ¢uszuku B (HOPMHUPOBAHUM COBPEMEHHOW HAyYHOM KapTHHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBple U IMQPPOBBIE H3MEPHUTEIbHBIE MPUOOPHL, KOMIBIOTEPHBIC
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe IBHKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKECHHS.
Cucrema otcuéra. Tpaekropusi.

[lepemerienue, CKOpPOCTh (CpeHSs] CKOPOCTh, MTHOBEHHAasi CKOpPOCTh) U
YCKOPEHHE MAaTEepUAIbHOM TOYKH, MX MPOCKIHUH HA OCH CHUCTEMbl KOOPAUHAT.
CioxxeHue nepemMenieHnil u CI0KEeHUe CKOPOCTE.

PaBHOMepHOE W paBHOYCKOpEHHOE TMpsSMOJIMHEHHOe nBuxkeHue. ['paduku
3aBUCUMOCTH  KOOpDJIMHAT, CKOPOCTH, YCKOPEHUSA, NyTH H IEpPEeMEUICHUS
MaTepUaIbHOW TOYKH OT BPEMEHHU.

CBoOoHOE TazieHne. Y CKOpeHHe CBOOOTHOTO A ICHUSI.

KpuBonuuenHoe  nBuxkeHue. JIBMKEHME  MaTepUalbHOM  TOYKM IO
OKPYHOCTH C IMOCTOSIHHOM MO MOJYJIIO CKOPOCThIO. YTJIOBasi CKOPOCTh, JTUHEIHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHHueckne YCTpPOWCTBA W TMPAKTUYECKOE MPUMEHEHHE: CIHIOMETD,
JBU)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpeavn.

Ilemoncmpayuu

Mojenb cucTeMbl OTCYETA, MIUTIOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTUK
JBIKCHUS.

[IpeobpazoBanue NBUKEHUMN C UCTIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pPa3peKEHHOM MMPOCTPAHCTBE.

HaGnronenue aBuxeHus: Tena, OPOIIEHHOTO TOJ| YIioM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.

Hanpagnenue ckopoctu nmpu JBUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHne HEPABHOMEPHOTO ABUKEHHS C LIEJIBIO ONPENEICHUS] MTHOBEHHOMN
CKOPOCTH.

HUccnegoBanne COOTHOLICHUS MEXAY IyTAMHU, IMPOWICHHBIMHA TEIOM 3a
IIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBUKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yyeHne nBMKEHUS LIAPUKA B BA3KON KUIKOCTHU.

N3yuenue nBr>xeHUs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuamun  otHocutTensHOcTH  [aymnes.  IlepBeii  3akoH  HbroroHa.
NuepuyanbHbie CUCTEMBI OTCUYETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akon HbproToHa
JUISL MaTEpUAIbHOM TOUKHU. TpeTuit 3aKkoH HproToHa 111 MaTepUanbHbIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuia Tskectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUsI CKOMBKEHUS U cuiia TpeHus nmokos. KoaddumueHT tpenus.
Cuita conpoTUBIIEHUS IPU IBUKEHUH TEJIA B )KUJIKOCTH WIIH rase.

[TocTynarenbHoe U BpalaTeIbHOE ABUKEHUE a0COTIOTHO TBEPIOTO TENa.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpameHus. Ilnedo cwuibl. YcioBus
paBHOBECUS TBEPAOTO TEIA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: IOIUIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune nHepLuuu.

CpaBHeHUME Macc B3aUMOACHCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CnoxeHune cuin.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(popMariui.

HesecomocTs. Bec Tenna npu yCKOpEHHOM OABEME U TTAICHUM.

CpaBHeHUE CUII TPEHUSA MOKOSI, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCUs TBEPIOTro Tena. Buabl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopmusie pabomol

Nzydenne nBuxeHust Opycka Mo HaKJIOHHOW TIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIMX B NPYKWHE U
PE3MHOBOM 00pa3iie, OT uX JehopMaruu.

HccnenoBanue ycinoBHM paBHOBECUS TBEPAOTO TEJIA, HMEKOIIETO OCh
BpaILlCHU.

Tema 3. 3akonbl cOXpaneHus 6 MeXaHuKe

NMnynsC MarepuasbHOM TOYKM (T€na), CUCTEMbl MAaTE€pUAIbHBIX TOYEK.
NMIynsC CHIIbI U U3MEHEHHME HMITyJIbCa TENA. 3aKOH COXPAaHEHUS HUMITYJIbCA.
PeakTuBHOE IBM>KEHHUE.

Pabota cunbl. MOIIHOCTD CHIIBI.

Kunernueckass sHepruss MarepuanbHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUH.

ITorenumanbHas DHEPIHUS. [ToreHnmanbHas SHEPTHUs yIpyro
nedhopMHpoBaHHOM  mpykuHbl. [loTeHuumanbHass  SHeprus Tena  BOJM3U
NOBEPXHOCTHU 3E€MIIH.

[loreHuuanpHple W HENmOTEHUWanbHble  cuibl.  CBs3b  paboOTHI
HEIIOTEHIMAJIBHBIX CUJ C W3MEHEHHEM MEXAaHMYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAHEHUS MEXAHUYECKOU SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHHWE: BOJAOMET, KONED,
IPYKUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaxtuBHOE NBUXEHUE.

[lepexon mOTEeHUMATBbHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamophwle pabombi

N3ydyenune abCONIOTHO HEYNPYIoro yjapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSHBIX MasATHUKOB.

HccnenoBanue cBA3u pabOTHI CUJIbI C UBMEHEHHUEM MEXaHUYECKON SHEpruu
TE€Ja Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Paszpnes 3. MouiekyisipHasi PU3NKa U TEPMOAUHAMMKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISAPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrtep IBIKECHHUS U
B3aMMOJEHCTBUS YAaCTHUL BellecTBa. MOJEnu CTPOEHHUS Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJT U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pa3Mmepsl Mosiekyn. KonnuectBo Bemectsa. [locTtositHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeambHOro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJIIPHO-
KMHETUYECKOW TEOPHH HACATbHOTO raza. AOCONIOTHAs TeMIepaTypa Kak mepa
CpEIHEM KWUHETUYECKOM SHEPruM TEIUIOBOTrO JBWXKEHUA dvactuil rasza. Illkana
temneparyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHue MenaeneeBa—Knanenpona.
3akon JlanbroHa. M3omporniecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiICHHE M30MPOILIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnBITHI, JOKA3BIBAIOIINE IUCKPETHOE CTPOCHHME BEIIeCTBa, ¢GoTorpaduu
MOJIEKYJ OPraHUYECKUX COECTMHEHUM.

OnpiTel 0 ANGGY3UH KUAKOCTEHN U Ta30B.

Mopens OpOyHOBCKOTO ABUKEHHUS.

Mopens onbita ITepHa.

OnbIThI, JTIOKa3bIBAOIIUE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBUSI.

Mogaenb, nIoCTpUpyomas Npupoay AaBlICHUS ra3a Ha CTEHKU COCy/a.

OnbIThl, WIUTIOCTPUPYIONINE YPAaBHEHHE COCTOSIHMSI HJICAJIbHOTO Tasa,
U30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1a6opamopHvle pabomol

Ornpenenenne Macchbl BO3JyXa B KJIACCHOM KOMHATe Ha OCHOBE WM3MEpPEHUM
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTU MEXTY MTapaMeTPaMH COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamuueckasi cucteMa. BHYTpeHHsISI SHEpPrus TEPMOJIMHAMUYECKON
CUCTEMBI U cIocOObI €€ n3MeHeHus. KonudecTBo TemioTel u pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HUJeallbHOro  Tra3a. Buael  Temonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3y4YeHHUE. Y IeJbHASI TEIIOEMKOCTh BELIECTBA.
KosnruecTBo TEIIOTH pH TEMIIONEpeaaye.

[lonsitue 006 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMHUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKHM K H3omporeccam. ['paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUpPO/IE.

TennoBele  MammHbl.  [IpyHOUOBI ~ AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi »HEpPruM B TEIJIOBBIX MaiinHaX. Koa(duimeHt monae3Horo
neiictBus TemtoBo mamwHbL [{ukn KapHo m ero kosddummeHT moae3HOTO
JENCTBUA. DKOJIOTHUECKHUE MPOOIEMBI TETUIOPHEPTETUKH.



TexHuueckue yCTpOMCTBA U MPAKTHUYECKOE MPUMEHEHUE: JBUTATENb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJOAMIBHUK, KOHJIUITHOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH HSHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTHUIKM MOJ JCHCTBHEM CXKAaTOro BO3/yxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTéM TpeHUs (BUICOEMOHCTPAIIHS).

N3MeHeHne BHyTpEHHEH dHEPIuM (TeMIepaTyphbl) Tella Ipy Terionepeaaye.

OneiT 1Mo aauabaTHOMY pACHIMPEHUI0 BO3ayxa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TIBUTATEsl BHYTPEHHETO CTOpaHus, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3mepenue yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoswvie nepexoonvt

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kurnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHASI BJIAXXHOCTh BO3ayxa. HacelmeHHbld mnap. YaenbHas TemiaoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHS OT JIaBJICHUSI.

Teépnoe teno. Kpucramnuueckue u amop@Hbie Tena. AHU30TPONUS CBOWCTB
kpuctaiioB. Kujakue kpuctaibl. CoBpeMmeHHbIE Martepuaibl. [lnaBienue u
KpUcTayui3aIus. Y AebHas TerioTa miaBienus. CyOoaumarus.

YpaBHEHHUE TEIIOBOTO OalaHca.

TexHuueckre YCTpPOWCTBA U TMPAKTUYECKOE IPUMEHCHHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU MOJYUYECHHUSI COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoliCcTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUH.

CnocoObl U3MEPEHUS BIAYKHOCTH.

HaGnronenue HarpeBanus U MIaBJIeHUS KPUCTATUNIMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3mepenne 0THOCUTENBHOM BIQXKHOCTH BO3AyXa.

Pa3znen 4. JiekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OneKkTpu3aums Tel. OJIEKTpUYECKHM 3apsa. JlBa Buaa dIEKTPUYECKUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKUA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa.
BzaumopeiictBue 3apsaaoB. 3akoH KysoHa. TodedHbIN 3JIEKTPUUECKUAN 3apsil.
Onektpuueckoe rmone. Hanpsok€HHOCTh  dieKTpudeckoro mnosa. [IpuHnmn



CYIEPIIO3ULHNMN DJICKTPUUECKUX ToNeH. JIMHMKA HanpsiKEHHOCTH JIJIEKTPUYECKOTO
TOJIAL.

Pabora cunm  amektpoctatmdyeckoro  mons.  [lorenmman.  PasHocThb
NOTEeHUXANOB. [IpOBOOHUMKM M AMDIEKTPUKH B AJIEKTPOCTATUYECKOM TOJIE.
JlusnexTpuyeckas NpOHULAEMOCTD.

OnexktpoémkocTs. KonaeHcaTop. DIeKTpoEMKOCTh MIIOCKOr0 KOHAEHCATOpA.
DHeprus 3apsiKEHHOI0 KOHJIEHCATOPA.

TexHuyeckre YCTpOHCTBA M MNPAKTUYECKOE TPUMEHEHHUE: DBIEKTPOCKOT,
AIEKTPOMETP, DJIEKTPOCTATHUYECKash 3alllMTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOp, KOMIMPOBAJIBHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHLUI JEUCTBHUS DJIEKTPOMETPA.

BzaumopencTBre HaA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOCTaTHYECKas 3alIUTa.

JIMPAEKTPUKY B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOTO KOHJEHcAaTopa OT IUIOIIAIu
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUBIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsiKEHHOI0 KOHJIEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3Mepenune 31eKTpOEMKOCTH KOHAEHCATOPa.

Tema 2. [locmosannuwtii Inekmpuyeckuit mok. Toxu 6 paziuunvix cpeoax

ONEKTPUYECKU TOK. YCIOBUS CYIECTBOBAHMS DJEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [TocTossHHBIN TOK.

Hanpspxkenue. 3akon OMa 1151 ydacTka LEu.

DIEKTPUYECKOE COINPOTHUBIICHHE. Y AEIBHOE CONPOTUBIICHHWE BELIECTBA.
[TocnenoBaTenpHOE, MapAIIIEIBHOE, CMEIIAHHOE COETMHEHUE POBOJHUKOB.

Pabora nanexktpuueckoro Toka. 3akoH Jxoyns—Jlenma.  MoiHOCTb
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA.
3axon Oma Jij1s1 TOJTHOM (3aMKHYTOM) AnekTpruueckoit uenu. KopoTtkoe 3amMblkaHue.

DJIEKTPOHHAasT ~ MPOBOJUMOCTh  TBEPJABIX  METAJUIOB. 3aBUCHUMOCTh
CONPOTUBJICHUSI METAIIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DIIEKTPUYECKUM TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKHY. CobGcTBeHHast u MpUMECHas IPOBOAUMOCTD
notynpoBogHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKHuid TOK B  pacTBOpax M  paciylaBax  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAs AUCCOIUALIUS. DIICKTPOIIH3.



DIIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [Liazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJILTMETP, pPEOCTaT, HWCTOYHMKU TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOTYTTPOBOTHIUKOBBIN U0/, TAThBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HaPSHKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS IUJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJTOIIA/IY MOTIEPEYHOTO CEUCHUS U MaTEepHaIIa.

CwmenianHoe COeIMHEHUE TTPOBOTHUKOB.

[IpssMoe wu3MepeHue >IEKTpOABMKYIIEH cuibl. KoOpoTkoe 3amblKaHUE
rajJbBaHUYECKOIO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBHCUMOCTb COMPOTHUBJICHHS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoii pa3psia v IPOBOJAUMOCTb BO3AyXa.

OZIHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3yyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenune 35eKTpOaBUKYIIEH CUJIbl MCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGnronenue snexrpomnusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypCcamMM MaTEMAaTHKH,
OMOJOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHMS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (puznueckas BeIWYWHA, 3aKOH,
Teopus, HaOIIOCHUE, SKCIIEPUMEHT, MOJICITUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHWH, JWHEWHas (QyHKIMS,
napabona, runep6osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B KUBOM mpupoje, nuddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BHUbI TEIUIONEPENAaUuH, TEIJIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIPHAA Macca, TEIJIOBBIE CBOMCTBA TBEPHABIX TEJ, KUIAKOCTEH U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHUYECKAS IUCCOLMALINS,
rajbBaHHKA.

l'eoepagus: BIaXXHOCTh BO3/LyXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYIHE), JBUraTelb BHYTPEHHETO
CropaHus, naponas TypOuHa, ObITOBOM XOJOAUIbHUK, KOHAULIUOHEP, TEXHOJIOTUU
IIOJIy4€HUsT COBPEMEHHBIX MaTEpUaiOB, B TOM YHUCJIE HAHOMATEpUAJIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHbBIE puOOpBHI,
3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TaJTbBAHUKA.

11 KUIACC

Pa3znen 4. DiekTpoaMHaMuKa

Tema 3. Maznummnoe none. INeKMPOMAZHUMHAA UHOYKYUA

[TocrostHHble  MarHuThl.  B3anMoOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOW WHAYKUMHU. [IpuHOuMn -cynepnosuuuun
MarHUTHBIX ToJied. JIMHMKM MarHuTHOM WHAYKIUU. KapTuHa AMHUA MarHUTHOU
WHIYKIAH MOJISI TOCTOSIHHBIX MarHuTOB.

MarautHOe T1OJ€ TMPOBOJHMKA C TOKOM. KapThHa JHMHUNA HMHAYKIUU
MArHUTHOIO TOJS JJIMHHOTO MNPSIMOrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzanmoieiicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOyJib U HaIllpaBJICHUE.

Cuna Jlopenua, €€ MOIy/Ib U HallpaBJICHUE. [BUKEHHUE 3apsIAKEHHON YaCTHUILIbI
B OJJHOPOJIHOM MarHUTHOM mnoJje. Pabora cunsl JIopeHua.

SIBiieHMEe 2NEKTPOMArHUTHOW MWHAYKOMH. [lOTOK BEKTOpa MAarHUTHOMU
UHIYKIUHU. OJEKTPOJABIKYINAA CHJIAa HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
unaykuuu dapanes.

BuxpeBoe nsnexktpudeckoe moje. IDIEKTPOABMKYILAS CHJIA HWHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIATENBHO B OJTHOPOJHOM MarHuTHOM TOJIE.

[Ipasuno Jlenna.

NHaykTUBHOCTh.  SIBJIECHME CAMOMHIYKIMHU. OJIEKTPOABWXKYILIAS  CHJA
CaMOUHIYKIIUH.

DHEPrusi MAarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHI], UHIYKI[MOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKIIOHEHHE PIEKTPOHHOIO ITy4YKa MArHUTHBIM TIOJIEM.

JInHMK MHIYKIIUX MarHATHOTO MOJIS.

B3anmoneiicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiibl JIopeH11a Ha MOHBI JJIEKTPOIIUTA.

SIBNeHHE 2IEKTPOMATHUTHOW UHAYKIUU.

IIpasuno Jlenna.

3aBUCUMOCTb 3JEKTPOJBHKYIIEH CUIIbl MHAYKIIMU OT CKOPOCTH M3MEHEHUS
MarHuTHOIO MOTOKA.

SIBneHHne cCaMOMHIYKINH.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomsl

N3ydeHnne MarHuTHOTO ITOJISI KATYLIKH C TOKOM.

HccnenoBanue nercTBrs MOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

Hccnenosanue sSBICHUS JIEKTPOMAarHUTHOM UHIYKIIHH.

Paspnes S. Kosie0anust U BOJIHbBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KONEOAHUSA

Konebarenbnass  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUSI.
[Mapmonunyeckue konebanus. Ilepuoxa, wactora, amrmnTyga u Qasa KoiaeOaHHA.
[IpyxuHHBI MagATHUK. MaTeMaTU4eCKUd MasATHUK. YPaBHEHUE TAPMOHUYECKUX
koJjiebanuii. [IpeBpaliieHue 3HEPTUM NpU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbnpiii  koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJICOAHUS B
UICAJTbHOM KOJe0aTelbHOM KOHTYpe. AHAJOTUS MEXJy MEXaHHYECKUMH U
ANIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPrUHU B UJICATHHOM KO0JIEOATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojaeOaHUAX. BbIHYy /I€HHbIE MEXaHUYECKHE
kosiebanus. Pesonanc. BeiHyX1€HHbIE 3JIeKTPOMarHUTHbIE KOJICOAHUS.

Ilepemennbiii  TOK. CUHYyCOMAANbHBII TEPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAUEHUE CUJIbl TOKA U
HaIPSHKEHUS.

Tpanchopmarop. IlponsBoacTBo, nepegada u MOTPEOICHUE AIEKTPUUECKON
SHEPIrUU. DKOJIOTMYECKUE PUCKHU NPHU NPOU3BOACTBE AEKTpo3Hepruu. Kynprypa
UCIIOJIb30BaHUS AJEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHUE: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHN dJIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanne mapameTpoB KoJieOaTeNbHOW cHUCTeMbl (MIPYKUHHBIN WIH
MaTEeMaTUYECKUN MATHHUK).



Habnronenue 3aryxarommx KojieOaHuil.

HccnenoBanne CBONCTB BRIHYKICHHBIX KOJICOaHUT.

Habmronenue pezonanca.

CB0oOOAHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumnorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS! OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJICOaAHUMN.

Pe3onanc mnpu moCiE€IOBATEIbHOM COEAWHEHUHM PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTH M KOHJIEHCATOpA.

Mogenb TUHUM 3JEKTpoIepeiadn.

Vuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi

HccnenoBanne 3aBUCMMOCTH TIEPHOJa MAJbIX KOJIeOAHWM Tpy3a HA HUTU OT
JUTMHBI HUTU ¥ Macchl Ipy3a.

WccnepoBanne MEepeMEHHOro TOKa B IEOM M3  IOCIEI0BATENIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60 IHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumoa. CkopocTtb
pacrpocTpaHeHus MW JuHa BOJIHBL [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
WNurepdepenus u Auppakius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3TYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiiCcTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHUE, MOJspu3anus, Audpakuus,
uHTeppepenuus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3ME€KTPOMArHUTHBIX BOJIH. [[puMeHEeHuEe 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: MY3bIKAIbHBIC
UHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE W MEAMIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Ilemoncmpayuu

OO0pa3zoBaHue 1 pacpOCTPaHEHHUE MONEPEUHBIX U POOJIbHBIX BOJH.

Konebiromeecs Teno Kak UCTOYHUK 3BYKa.

HaGnronenune orpakeHus: M MPETOMIICHHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue unrepdepeniinm u mudpakiny MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnrogenue cBA3UM T'POMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYAOM WU
4acTOTOM KOJeOaHH.



HccnenoBanne  CBOMCTB  JJEKTPOMATHUTHBIX — BOJIH: OTpaX€HHUE,
peIoMIICHHE, MOIspu3aIus, U paKius, nHTephepeHITHs.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonMHENHOE pacnpoOCTpaHEHUE CBETa B
oaHopoHo cpeae. JIyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBera. [locTpoeHune n300pakeHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTeb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroisl IOJHOIO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcust ceeta. ClOXHBIN cocTaB Oenoro ceera. [[Ber.

CobOuparoriie ¥ pacceuBaroniue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHMEe W OINTHYECKas cuia TOHKOW JMH3bL. [locTpoeHne n300pakeHUi B
coOuparolux U paccerBarolux JuH3ax. Dopmysia TOHKOW JUH3BI. Y BEJIUYEHUE,
JABAEMOE JINH30M.

[Ipenenbl TPpUMEHUMOCTH TEOMETPUUECKOUN ONITUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCUMYMOB M MHUHHMYMOB B HWHTEpP(EpPEHIIMOHHOM
KapTHHE OT JIBYX CUH(Aa3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hubpakuus cBera. [udpakunonHas peméTka. YclIoBUe HAOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB IIpM  MAJ€HUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: OYKH, Jyma,
doToamnmapaT, NPOEKIIMOHHBIN ammapaT, MHKPOCKOIN, TEJIEeCKOI, BOJOKOHHAsS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpamoniuHETHOE PpACTPOCTPAHEHUE, OTPAKEHUE U TNPEIOMIICHHE CBETA.
OnTuyeckre npuOOpHI.

[TonmHOEe BHYTpEeHHEE OTpaxkeHue. MoJiesib CBETOBOIA.

NccnenoBanue cBOMCTB M300paXKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habnronenue unrepdepeniiuu cpera.

Ha6nronenue nudpaxiuu crera.

Habmronenue nucnepcuu cBera.

[Tonydenue criekTpa ¢ TOMOUIBIO TPU3MBI.

[Tonyuyenue crnekTpa ¢ HOMOUIBI0 AUPPAKIUOHHON PEIIETKY.

HabGnronenue nonsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHuie pabomul



N3mepenune nokasarens npeioMIICHUs CTEKIIA.
WccnenoBanue cBOWCTB M300paKEHUN B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI cTIEMAIBHOI TEOPUH OTHOCUTEJIBLHOCTH
['panunibl  TPUMEHUMOCTH  KJlacchueckod  MexaHuku.  [loctynars
CIICIIMAJIBHOM TEOPUU OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTH MOJYJISI CKOPOCTHU
CBETa B BaKyyMe, MPUHIIUIT OTHOCUTEIHLHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpAIlCHUE
JUTVHBI.
DHEprusi U UMITYJIbC PEISTUBUCTCKOM YaCTHIIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTHULIbl. DHEPTU
ITOKOSI.

Paznen 7. KanToBasi pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBsi3u s3HEpruu GOTOHA C €T0 YACTOTON. DHEPrus
U UMITyJIbC (POTOHA.

OtkpeiTre u uccienoanue gpororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotodddexra. YpapHenue DiinHmrerHa 11 potodrddexra. «KpacHas rpanuia»
doTtorpdexkra.

JlaBnenne cBera. OnbiThl I1. H. JIeOGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTUYECKOE TMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®otorh(hexT Ha yCTAaHOBKE C IMHKOBOU TIIIACTHHOM.

UccnenoBanue 3akoHOB BHeMTHETo (oTodddekra.

CBeToHoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmwiTel Pe3epdopaa mo paccesHHIoO o -4acTHIL.
[lmanerapnas mognens aroma. Ilocrynmarsl bopa. M3myyeHune u moriiomeHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHS DPHEPruu Ha Jpyrou. Bumbl
crekTpoB. CIIEKTp YPOBHEW SHEPIUU aTOMa BOJOPO/IA.

BonnoBeie cBoiicTBa yactuu. Bomnsl ne bpoitnsa. KopmyckynsipHO-BOJIHOBOM
Ty aJlli3M.

CHOHTaHHOE U BBIHYKJEHHOE U3IIy4YCHHE.

TexHudyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHE: CIEKTPaIbHBIN
aHau3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue NJIMHBI BOJIHBI JIa3epa.

Habmronenue nuHeyaThIx CIIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHulie pabomul

Ha6nronenue nuuedyaToro crekrpa.

Tema 3. Amommnoe aopo

DKCNEPUMEHTBI, JOKA3bIBAIOIINE CIO0XKHOCTh CTpoeHUd sapa. OTKpbITHE
panuoaktuBHOCTU.  OmbiTel  Pezepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO wu3iydeHusi. CoiictBa anbda-, Oera-, ramMma-u3ITy4deHHs.
Binsinue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpblTHe  TpoTOHA W HeWrpoHa.  HykioHHas  Mozens  sapa
I'eiizendepra—Banenko. 3apsy sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacman. [amma-
u3JlydyeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepnsiit peaktop. Tepmosinepusiii cuHTe3. IIpoOGraeMbl U MEPCHEKTUBBI
SIEPHON SHEPreTUKHU. DKOJIOTHUECKUE ACTIEKTHI IEPHON SHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTtobl HAOIIOICHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIC B3aUMOJIEHCTBUS. ENMHCTBO (pM3HUeCKON KapTUHBI MUpa.

TexHu4yeckne yCcTpoucTBa M MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMepa
Buinibcona, siaepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUY€TYMK MOHUBUPYIOIIUX YACTHIL.

Vuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi

WccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3zpges 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPU3UKH

Otansl pa3BUTHS acTpoHOMuUU. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKue 3BE3IbI, IUIAHETHI, UX BHUIUMOE
JIBUKEHHE.

Conneunas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHioa U 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPHUCTHKHU. [[narpamma «CHEKTpaldbHBIA KIacc —
CBETUMOCTBb». 3BE31bl TIJIABHOM IIOCIIEIOBATEIBbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3] IVIABHOW IIOCJIENOBATEIBHOCTH. BHYTpEeHHEe CTpoeHHe



3B€31. COBpEMEHHBIE MPEJCTABICHHUS O MPOUCXOXKAECHUHU U ABoMonnu CoyHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muieunsiii I[TyTe — Hama T'amaktuka. [lonmoxenue m aBwxkeHue CoiHIA B
lNamaktuke. Tumnbl ramakTuk. PaguoranakTuku v kBa3apbl. YEpHBIE ABIPHI B AApaAX
rajaKkTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66ma. Pazoeranne rajakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe usiydeHue.

MacirabHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnnlie mpobsieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

Habmronernss HeBOOPYKEHHBIM TJIa30M C HMCIOJB30BAHHEM KOMITBIOTEPHBIX
MPUIOKECHHUH JJIsI ONpeIeNIeHUsI TI0JIOKEHUSI HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31sad CeBEpHOIO MOIYIIAPUS U IPKUE 3BE3BI.

Habnronenus B Teneckon Jlynsl, mnaner, Mneunoro I[lyTu.

O6o0maromniee NOBTOpeHUE

Ponp ¢usukm u acTpoHOMHH B OKOHOMHYECKOM, TEXHOJOTHYECKOM,
COITMAJILHON M ATUUYECKOM cepax AesATeIbHOCTH YEIOBEKA, POJIb U MECTO (PU3HKHU
U aCTPOHOMHUHU B COBPEMEHHON HayYHOH KapTHHE MHUPa, POJb PU3MIECKON TEOpUHU
B (OpMUpPOBAHMM TMPEACTABICHUN O (PUIMUECKON KapTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUH O TIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
YUYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OWonoTHUU, XUMUH, reorpadun U TEXHOJIOTUH.

Meosicnpeomemnvie nousmusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO
MO3HAHMS: SBJICHWE, HAy4YHBIM (DakT, rumore3a, (puznueckas BeIWYWHA, 3aKOH,
Teopusi, HAOJIIOIEHHUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIE/Tb, U3MEPECHHUE.

Mamemamuka: pemIEeHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIUM HA OCU KOOPJWHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYyroJbHUKOB,
ONpeIeNICHHE TUIOMAIU TIIOCKUX (GUryp u o0bEMa Tel.

buonocusa: »>nekTpuyYecKue SBIEHUS B JKMBOM IpUpoJE, KoseOaTeabHbIe
JIBUKECHUS B KUBOU MPUPOJE, ONITUUYECCKUE SBIICHUS B KUBOM MPUPOIAE, ICUCTBUE
paauayy Ha )KMBbIE OPraHU3MBbl.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTALNIUYECKAS] CTPYKTypa TBEPIBIX
TEN, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKON PEHIETKH, CHEKTPAIbHBIN
aHaJm3.



l'eocpaghus: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€XH MArHUTHBIX Py,
(doTochEMKA 3eMHOM MOBEPXHOCTHU, MPEJCKA3AHNUE 3EMIICTPACEHUH.

Texnonoeus: TNVHUM DIEKTpOIEpenad, TEeHepaTop IEePEMEHHOTO TOKa,
AIIEKTPOABHUraTeNlb, MHAYKIMOHHAS TMeYb, pajnap, pajuoONpUEMHHUK, TEJIEBH30D,
anTenHa, tenedon, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue ydeOHOro mpenamera «®Du3nka» Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOCCICUHTH JOCTHKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIIbHBIX PE3yJIbTAaTOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JIngyHOCTHBIE PE3YyJbTAaThl OCBOCHHUS y4eOHOTro mnpeaMera « Ou3uKay AOJKHbI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UILMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA W OMbITA JEITEIBHOCTH B MPOIECCE peai3allii OCHOBHBIX HaIpPaBJICHUN
BOCIIUTATEJIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH IPAKAAHCKOM IMO3UIIMH 00YYAFOIIETOCs KaK aKTUBHOTO 1
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIICUETIOBEYECKUX  T'YMAaHUCTHUECKUX U
JEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
o0IecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHOM OpPraHU3aIINH;

YMEHHUE B3aUMOJICCTBOBATH C COLIMAILHBIMU MHCTUTYTaAMHU B COOTBETCTBUU C
X QYHKIUSIMUA U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJOHTEPCKOM NESITENBHOCTH;

2) NaTPUMOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCHUICKOI IpaKIaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTUKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, TUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCIIE B
NEATEIbHOCTH YUEHOTO;

OCO3HAHHE JUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy IyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYasl 3CTETUKY HAYyYHOTO TBOPUYECTBA,
MPUCYLIEro (pU3NYECKON HAYyKE;



5) Tpy10BOr0 BOCIIUTAHMS:

MHTEPEC K pa3IuyHbIM cdepam mpodhecCHOHANTBHOU JeATEILHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (DM3UKOM M TEXHUKOM, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiei mpodeccun 1 pean30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rH4eCcKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh DKOJIOTUYECKOM KYJIbTYpbl, OCO3HAHUE TJI00AIBHOTO
XapakTepa IKOJOTHUECKUX MPpoOIieM;

IJIAHUPOBAHKE U OCYIIECTBIICHUE JEUCTBUN B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHMUS LEJIed YCTOMYMBOIO pa3BUTHUS YEIIOBEYECTBA,;

paciiupeHre OIbITa JEeATEIbHOCTH HKOJOIMYECKON HaIpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HUKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKH;

OCO3HaHME LIEHHOCTH HAay4YHOW JAESTeNIbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydyeHus: (QU3UKH ~ OCYIIECTBJISITh  MPOEKTHYHD W HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE yUeOHbIe JeliCTBHS
ba3oBble Jiornyeckue JaeicTBUA:
CaMOCTOSITeJIbHO  (popMyNIUpoOBaTH W aKTyalU3MpOBaTh  MPoOJieMy,
paccmarpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LEJIN JEeATEIbHOCTH, 3aJaBaTh MapaMETPbl U KPUTEPUU HX
JIOCTYKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTM W TNPOTHUBOPEYMSI B  paccMaTpPUBAEMbIX
(bU3UYECKUX SBJICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YU4ETOM aHalM3a UMEIOIIUXCS
MaTEpPHUAIBHBIX U HEMATEPUATBLHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUHN AEATEIbHOCTH;
KOOPJMHUPOBATH U  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBUS,
pa3BUBaTh KPEaTHUBHOE MBIIIJICHUE IIPH PEIICHUH )KM3HEHHBIX TIPOOJIEM.
Ba3oBble uccienoBarejabcKHe AelCTBUSA:
BJIaJIETh HAYYHOM TEPMHUHOJOTUEN, KIIFOYEBBIMU MOHATUSMH U METOJAMU
(u3HUECKON HayKU;



BJIa/IETh HABBIKAMHU Y4EOHO-HCCIEA0BATEIHCKON U IPOEKTHON AEATEIBHOCTH
B oOnactu (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelIeHUsl 3a/iay (PU3UUYECKOTO COJAEpNKAHUS, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUS,

BJAJIeTh BHUJAAMU JEATEIHHOCTH IO TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETANHA, TPEOOPa30BAHUI0O W TMPUMEHECHHIO B PA3JIMYHBIX yYeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX MPOEKTOB B 001acTu (pU3uKw;

BBISIBJISITh [IPUUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIs JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MApaMETPhl K KPUTEPUHU PEIIICHHUSI;

aHANMM3UPOBATh TIOJYYCHHBIC B XOJ€ PEIICHWS 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpMyJIMpOBaTh COOCTBEHHBIE 3aJlayd B 00pa3OBaTEIbHON
NEeSTENHHOCTH, B TOM YHCIIC TIPU U3yYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYaIlUSIM, OIIEHUBATh TPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKe B MPAKTUYECKYIO 00JIacTh
KHU3HENIEATEIILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUEOHBIX MTPEAMETOB;

BBIJIBUTATh HOBBIE HJICH, TIPEIJIaraTh OPUTUHAILHBIC TOAXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUS.

Pab6ora ¢ undgopmanueii:

BJIa/IeTh HABBIKAMH MOJIy4YeHUs WHPOPMAIUU (PU3NIECKOTO COJIEPIKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENILHO OCYIIECTBISTh TOUCK, aHAIU3,
CUCTEMATHU3AIMI0 W WHTEPIPETAlni0 WH(OpMAIMU pa3lIWYHBIX BUIOB U (PopM
pe/ICTaBJICHUS;

OILICHMBATH JIOCTOBEPHOCTH HHPOPMAIINH;

UCIIOJIb30BaTh  CpPEJACTBa  WH(MOPMAIIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
31a4 ¢ COOJIOJICHHEM TpeOOBaHWNM SPrOHOMHMKH, TEXHHUKH OE€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMpaBOBbIX M ITUYECKHUX HOPM, HOpPM
nH(OpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COAEpP’KaHWS B pa3IMYHBIX (opmarax ¢
y4€TOM Ha3zHAYCHUS WH(POPMAIIMU U TIEICBOW ayIUTOPHH, BEIOUpAasi ONTUMAIIbHYIO
dbopMy TIpeicTaBlICHUS U BU3yaJIU3aliu.

KoMmyHMKkaTHBHBIE YHUBepCcaIbHbIE y4eOHbIe NeliCTBUS:
OCYIIECTBIIATH OOIICHHE HA YpOKaX (PM3UKHU U BO BHEYPOUHOU JEATEIBHOCTH;
pacrio3HaBaTh  MPEANOCBUIKM  KOH(MJIMKTHBIX  CUTyalldii ©  cMsAr4aTh
KOHQJIUKTBI;



pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

INOHMMAaTh W HCIIOJIb30BAaTh MPEUMYILECTBA KOMaHAHONW M WHAWBUIYAJIBHON
paboTHI;

BbIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JACUCTBUH C y4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;

OpUHUMATh LM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JIEHCTBUS NO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacupenensiaTh poiad € Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJIaJa M KaXXJOr0 YYaCTHHUKAa KOMaHIbl B
oO1IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

nopearaTh HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3UIUM HOBHU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTHBHOE CTPATETMYECKOE TMOBEJECHUE B Pa3IUUYHBIX
CUTYalUsX, IPOSABIIATH TBOPUYECTBO U BOOOPaKEHUE, OBITh HHUITUATUBHBIM.

PerynsiTuBHbIE YHHBepPcaJbHbIE YUeOHbIE 1eiCTBUA
Camoopranu3amnus:

CaMOCTOATENLHO OCYIIECTBIISITh MO3HABATEIBHYIO ACSITENBHOCTh B 00JACTH
GU3UKM W aCTPOHOMHH, BBISBJIATH MNPOOJEMBI, CTaBUTh U (POpMyIUpOBaATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSTEIILHO COCTABJIATh IUIAH PEIICHUS PAcCUYETHBIX W Ka4eCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTUYECKONW pabOTHI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPENOUYTEHUIH;

JaBaTh OIICHKY HOBBIM CUTYaITHsIM;

pacmupsaTh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIA BBIOOP, AapPTYMEHTHpPOBAThH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCcTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO H3pyIUMLMUA B 001acTu
(U3HUKH, TTOCTOSTHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOUMOHATbHBII HHTEJLIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIICHHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISM;

BJIaJCTh HABBIKAMHM  IIO3HABATEIBLHON  pedyIeKCHMM KaK  OCO3HAHHS
COBEPIIACMBIX JICUCTBUH M MBICIUTEIBHBIX IIPOIIECCOB, WX PE3YJBTaTOB U
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUH IS OLIEHKU CUTYyalluH, BEIOOpa BEPHOTO
pelieHus;



YMETh OLEHUBATh PHUCKM U CBOEBPEMEHHO NPUHHMATh PEIICHHUS IO MX
CHW>KEHHIO;

OPUHUMATh MOTUBBI WU apryMEHTbl JPYrMX IpU aHalu3e pe3yJbTaToB
NESITEIbHOCTH;

OpUHUMATh ce0s, MOHMMAasi CBOM HETOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IIpU aHaIM3€ pe3yJbTaToOB
JESITEIIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO APYIHX Ha OIIMOKU.

B npouecce nOCTHKEHMSI JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHSI MPOrPaMMBbl
no ¢usuke s YPOBHS CpPEAHEro oOmero o0pa3oBaHus y OOyYaromuxcs
COBEPILIEHCTBYETCS SMOILIMOHAIIbHBIN UHTEJUIEKT, MIPEANOIararoIHii
Cc(OPMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AIMOILIMOHATILHOE
COCTOSIHUE, BUJETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHON AMOIIMOHAILHON CEPBI,
OBITh YBEpEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
AMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIVM, BKJIOYAIOIIEH CTPEMIIEHUE K JOCTHXKECHUIO LIENU U
ycnexy, ONTHMH3M, WHHIMATHBHOCTb, YMEHHUE JIEHCTBOBATH HCXOJS U3 CBOMUX
BO3MOKHOCTEH;

AMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSTHUE
IPYrUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOIIEHUs, CHOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLIUX CIIOCOOHOCTH BBICTPAUBATh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xonimy oOydenuss B 10 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PAa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJICH;

YUUTBHIBATh TPAHUIIBI TPUMEHEHHS H3YyYCHHBIX (U3UYECKUX MOJCIIECH:
MaTepuaibHas TOUKa, HHEpIUAIbHAsA CUCTeMa OTCYETa, a0COMIOTHO TBEPAOE TEJO,
WJICAJIBHBIN T'a3, MOJEIIM CTPOCHUS ra30B, KUIAKOCTEH M TBEPABIX TEJl, TOUCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH PU3NYECKUX 3a]1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (MPOLECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KMHETHYECKON TEOPUHM CTPOEHHUs BEUIECTBA U



3JIEKTPOJMHAMHUKH:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBIDKCHUE, CBOOOJHOE IIaJICHUE TeJ, JBI)KCHHE IO OKPY>XKHOCTH, WHEPIIHS,
B3auMojiericTBre Ten, auddys3us, OpOyHOBCKOE JBMXEHHE, CTPOCHUE JKUJIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUu (OXJIaXKIEHUH ), TETNIOBOE
paBHOBECHUE, HUCHAPEHUE, KOHJCHCALMs, IUJIABJICHUE, KPUCTAILIA3ALMS, KUIICHUE,
BJIA)KHOCTbH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MPU €r0 HArPEBAHUU B 3aKPHITOM
COCyJlle, CBSI3b MEXKJIYy IIapaMeTpaMHM COCTOSIHMSI Ta3a B H3O0IPOLECcCcax,
AJIEKTpU3AIUA TEJl, B3AaUMOJCUCTBUE 3aPsJI0OB;

OTHUCBHIBATh MEXAaHWYECKOE JBUKEHUE, HCIOJIb3ysl (PU3MUECKHE BEIUYUHBI:
KOOpAMHATA, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Telia, Cuia,
UMITYJIbC TeJla, KHHETUYECKasi SHEprus, MOTCHIMAIbHAs SHEPIrusi, MEXaHUYeCKas
paboTa, MexXaHWYECKas MOIIHOCTh; IIPH OINHCAHUM TPABUIBHO TPAKTOBATH
(bU3UYECKUI CMBICT MCHOJIb3YEMbIX BEIUYMH, MX OOO3HAUYCHHS U E€IUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIIMUUHY C JAPYTUMU
BEIIMUMHAMU;

ONKCHIBAaTh M3YUYCHHBIC TEIJIOBbIE CBOMCTBA TEI W TEIUIOBBIC SBJICHHUS,
UCIIONB3Yysd (U3WYECKUE BEIMYMHBI: JaBJIEHWE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAsT YHEPIUsi XaOTUUYECKOTO JIBUKEHHS MOJIEKYJI, CPEIHEKBAApaTUUHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsISI 2HEprus, padora rasa,
KOO (PUITMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENS;, IIPU OIMWCAHUU
NpPaBUJIBHO TPaKTOBaTh (DU3WYSCKUH CMBICHT HCIOJIB3YEMbIX BEIMYHMH, WX
0003HaYeHUsT W €IWHMIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JAaHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMHU BEJIUUYUHAM;

ONKMCHIBATh U3YUYEHHBIC JIIEKTPUUYECKUE CBOMCTBA BEMIECTBA U JJICKTPUUECKUE
sBJICHHSI (TTPOIIECCHI), UCTIONB3YST (PU3MUECKHUE BEIUYWHBI: DJICKTPUUICCKUN 3apsif,
BJICKTPUYECKOE T0JIE, HAMPSHKEHHOCTD MOJIS, MOTEHIMAJI, Pa3HOCTh MTOTEHIIHAJIOB;
IpU OINHCAHWM TIPAaBWIBHO TPAKTOBAaTh (U3UYECKHH CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAUEHUS] M EJUHUIIbI; YKa3biBaThb (HOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHAJU3UPOBATh (PU3UUYCCKHUE TPOILECCHI U SBICHUS, HUCIOIB3YS (DU3UYCCKHE
3aKOHBI ¥ MIPUHIHUINBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAHEHUS MEXAHUYECKOW DHHEPruu, 3aKOH COXPAaHCHUS MMITYJIbCa,
OPUHIIUAI CYNEPINO3UIMA CWI, MPUHIUIT PABHOMPABUS HHEPIHUATBHBIX CUCTEM
OTCYETA, MOJICKYISIPHO-KUHETHYECKYI0 TEOPUIO0 CTPOEHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSA3b CPEJHEH KUHETUYECKOM SHEPTUHU TEIJIOBOTO JIBMIKEHUS MOJICKYJI C
aOCOJIFOTHOM TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsifa, 3akoH KynoHa, mpu 3TOM pa3inyaTrh CIOBECHYIO
GbopMyIIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE M YCIIOBHS (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIE NPUHIMUIIBI  JEWCTBUS  MalllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3audaTh YCJIOBHS MX O€30MacHOTO WCIOIh30BaHUS B
ITOBCEJIHEBHOM KU3HU;

BBITIOJIHATD JKCIIEPUMEHTHl 10 UCCIENOBAHUIO (DU3MYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, NPU ITOM
dopmynupoBaTth mpoOiieMy/3amady M TUIOTE3Y Yy4eOHOro HKCIEPHMEHTa,
coOupaTh yCTaHOBKY W3 TPEJIOKEHHOTO OO0OpYyIOBaHMS, TPOBOAUTH OMBIT U
(GbopMyIMpOBaTH BHIBOIBI;

OCYILIECTBIISATh MPSMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYUH, TPU
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIeIOBAaTh  3aBUCUMOCTH  MEXIYy  (U3MUYECKUMH  BEIUYMHAMHU  C
UCIIOIb30BAaHUEM TIPSMBIX M3MEPEHUM, MPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(GuKkcHpoBaTh pe3yabTaThl IMOJTYYEHHOM 3aBUCHUMOCTU (PU3MYECKUX BEJIUYUH B
BHJIE TAOJINII U TPaUKOB, AENIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOmro/1aTh MpaBwiia 6€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAHUMN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-MCCIIEeOBATEIbCKOH W IMPOEKTHOM
JESATENBbHOCTH C MCHOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOIO
o0opyI0BaHuS;

pemiatb pacy€THble 3aJayd C SBHO 3aJlaHHOM (PU3MYECKOH MOJEIBIO,
UCTIOJIBb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJU3a YCIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (GU3HMUECKUE BEIUYUHBI U (HOPMYJIBI,
HeoOXonuMble Jisi €€ pelleHMs, TPOBOJUTh Pacu€Thl U OLEHUBATH PEATbHOCTH
MOJIyYEHHOTO 3HAaUeHUs (PU3NUECKON BEIMYUHBI;

pelIaTh KAYECTBEHHBIC 33/1a4M: BBICTPAUBATh JIOTHUYECKH HEIPOTHBOPEUYUBYIO
LEIIOYKY PACCYKICHHUM C OINOpPOM Ha M3y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nyuecKkue sIBJICHUS;

HCIIOJIb30BaTh IIpU  PELICHHUU y4eOHBIX  3ajad COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHH JJI IOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUU
Y TIPEJICTaBIICHUS YYCeOHON U HAyYHO-TIOMYJISIPHON WH(OpPMAIUH, TTOTYyUYeHHON U3

Pa3TUYHBIX UICTOYHUKOB, KpUTUYECKU aHATM3UPOBATH MOJTydyaeMyto HH(pOpMaIuio;

MIPUBOJIUTH NMPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HayKH, OOBSCHEHUEIPOLIECCOB  OKPYXKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHHUKH U TEXHOJOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCETHEBHOW >KU3HU
ISt o0ecriedeHus: 0€30MacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpPaAMU U TEXHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAaHEHUsS 30POBbsI U COOJIIOJIEHUSI HOPM 3KOJOTUYECKOIrO
MOBEACHUS B OKPYKAIOIIEH CpEJIE;



paboTaTh B Tpynmne C BHIMOJHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIBI, PaAlMOHAIBHO pPACHPENCNATh OOS3aHHOCTU U
IJIAHUPOBATh JIESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIaJl K&XKJIOTO U3 YYaCTHUKOB IPYMIIbl B PEIICHHE PACCMAaTPUBAEMOM TPOOIIEMBI.

K xonmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3UKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUHM, B TMPAKTUYECKOU AECATEIBHOCTH JIFOJIEU, LEIOCTHOCTh U E€OUHCTBO
(u3HUecKol KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIEH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOUYCUHbIA UCTOUYHUK CBETA, SICPHAS
MOJIeNIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOIrO siipa MpU peuieHUuU (PU3NYECKUX
3aj1auy;

pacro3HaBaTh (pU3NYECKUE SIBJIEHUS (MPOLECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU M KBAHTOBOUW (DU3UKHU: AJIEKTPUUECKAsi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE NEWCTBUSI TOKA, B3aUMOJCHCTBHE
MarHuTOB, DJICKTPOMAarHUTHas WHAYKIUS, JACHCTBME MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIUWUCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTpAHEHUE CBETa, OTPAKECHHE, MPEIOMIICHUE,
uHTeppepeHnus, audpakuus W TOMIpU3alMs CBETa, JHUCIEPCUsS CBETa,
dboToanekTpudecknii 3phext (poTodrddexT), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJOPOJia, €CTECTBEHHass U HMCKYCCTBEHHas

PaaOaKTUBHOCTb;
ONUCHIBATh H3YUYECHHBIE CBOWMCTBA BELIECTBA (BJIEKTPUUECKUE, MArHUTHEIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  PAa3JIMYHBIX  Cpel) U

ANIEKTPOMATHUTHBIE SABJICHUS (TIPOLIECCHI), UCHOJIb3Ysl (pU3MdYecKrue BEITUUYMHBIL:
ANEKTPUYECKUIN 3apsill, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHHUE, AIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUMAJIOB, 3JEKTPOABIKYLIAs Cuia, padoTa TOKa,
WHIYKIWST MAarHUTHOrO Mojs, cwia Awmmepa, cuna JlopeHna, MHIYKTUBHOCTb
KATYILIKW, SHEPrusl JJIEKTPUYECKOT0 M MArHUTHOrO IMOJEH, MEpPHOJl M YacToTa
KojebaHuii B KoseOaTeIbHOM KOHTYpE, 3apsiji M CHia ToKa B IIpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoOJieOaHuM, (OKYCHOE paccTosHUE U
ONTHYECKAsl CWJa JIMH3BI, TIPH OMHCAHWUU TMPABWIHHO TPAKTOBATh (DU3WUECKUN
CMBICII HCIIOJB3YEMBbIX BEJIMYWH, WX OOO3HAYEHUS W EIUHUIIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIWYUHY C JPYTUMU
BEJINYMHAMU;

ONKMCHIBATh M3YYCHHBIE KBAHTOBBIC SBICHUS W MPOLECCH, HCHOJIb3YA
¢bu3ruecKkre BETUYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JIJIMHA BOJHBI H



4acToTa CBETA, SHEPIUs U UMIYJbC (POTOHA, IEPUOJ NOJIypacIaia, SHEPIHs CBI3U
aTOMHBIX fAJep, MPU ONHUCAHUU MPABWIBHO TPAKTOBAaTh (U3MUECKUH CMBICI
UCTOJIb3yEMbIX BEJIUYMH, MX OOO3HAUEHUS M E€IUHMIIBI, YKa3bIBaTh (OPMYJIBL,
CBS3BIBAIOLIME JaHHYIO (PU3MYECKYI0 BEJIMYMHY C JAPYTUMHU BEJIWYMHAMH,
BBIUUCIISITH 3HaUeHNE (PU3NYECKON BETNUHHBI;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIIONB3Ys (DU3HUECKUE
3aKOHBI M MPUHIUIBL 3aKk0H OMa, 3aKOHBI MOCJEI0BAaTEIBHOIO U NapauIeIbHOTO
COEIMHEHMs] TMPOBOJHUKOB, 3aKoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
UHAYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJIEHUS CBETa, YpaBHeHHE OWHIITEHHA st doTorddexra,
3aKOH COXPAaHEHWSl DHEPIUHU, 3aKOH COXPAHEHHUS] UMITYJIbCA, 3aKOH COXpPAaHEHUs
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpaHEHHUs MaccoOBOTO 4Mcia, mocrynarsl bopa,
3aKOH paJMOaKTUBHOIO pacmaja, pu 3TOM pa3indaTh CIOBECHYIO ()OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKCHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
MIPUMEHUMOCTH;

OTIpEEIATH HAMPABJICHNE BEKTOpPa MHAYKLIUHA MarHUTHOTO MOJIS POBOIHUKA
C TOKOM, CHJIbl AMIiepa U cuibl JIopeHna;

CTPOUTh W OINKCHIBATH M300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOU JINH30M;

BBITIOJHATh AKCIEPUMEHTHl MO HCCIEAOBAHUIO (UBUYECKUX SBICHUM WU
IPOLIECCOB C HCIIOJIB30BAHUEM IIPSMBIX UM KOCBEHHBIX HM3MEPEHUM: IPU 3TOM
GopmynupoBath mpoOiieMy/3ajady M TUIOTE3Y Y4eOHOro HKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEIJI0KEHHOIO0 O0O0pYyJOBaHMS, MPOBOAUTH OMBIT U
bopMyIIMpPOBATH BHIBOJIHI,

OCYIIECTBIISATH MPSAMbIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BETUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHs W HUCIOJIb30BaTh H3BECTHBIE
METO/Ibl OLICHKH MOIPEUTHOCTEN U3MEPEHUI;

UCCJIEIOBAaTh 3aBUCUMOCTH (PM3MUECKMX BEJIIMYMH C MCIHOJb30BaHUEM
OpsIMBIX U3MEPEHHM: TpU OSTOM KOHCTPYHpPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBUCHUMOCTH (DM3MUECKUX BEJIMYMH B BUAC TAOIHIl U
rpauKoB, JeaTh BBIBO/BI [0 pE3yJIbTaTaM UCCIIEJOBAHMUS;

coOro/1aTh MpaBuiia 0€30MacHOro TPyJa MpU MPOBEJECHUU HCCIIECIOBAaHUMN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM U MPOEKTHOU
JESITEeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyTI0BaHNS;

pemars pacuéTHble 3aJaud C SBHO 3aJaHHOW (PU3MYECKOH MOJENbIO,
UCTIOJIb3Ysl (PU3MUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3UUECKUE BEIUUYMHBI U (POPMYIIBI,



HEOOXoauMBIC I €€ PEIIeHHs, MPOBOIUTh PAacU€Thl W OIEHUBATh PEATHHOCTH
MOJIYYEeHHOTO 3HAYCHUS (PU3UUECKOU BEIIMUNHBI,

peniaTh KaueCTBEHHbIE 3a/1a4d: BBHICTPAUBATH JIOTHYECKH HETIPOTHUBOPEUUBYIO
IETIOYKY PAaCCYXJCHUU C OMOpOH Ha H3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznYecKue sIBJICHNUS,

UCTIONIb30BaTh ~ TPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMCHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN
Y TIpEICTaBIICHUS yUeOHON M HAYYHO-TIOMYJIIPHOU WH(OPMAIINH, TIOTYYEeHHOU U3

Pa3TUYHBIX KICTOYHUKOB, KpUTHYCCKU aHATU3UPOBATH TOJydaeMyto HH(pOpMaIInio;

OOBSICHATh TPHUHIMIBI JCHCTBUS MAIMH, MPUOOPOB H TEXHHUUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OE30MAaCHOTO MCIOIL30BAHMS B MMOBCEIHEBHON
KU3HU;

PUBOJUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BHUTHE
TEXHUKU U TEXHOJIOTHU;

HCIIOJIB30BaTh TEOPETUYECKUE 3HAHUSA MO (U3MKE B MOBCEIHEBHOW KU3HU
i obecriedeHus: 6€30MaCHOCTH TP OOpaIIeHUH ¢ MPUOOPAMH U TEXHHYSCKUMHU
YCTPONCTBAMH, JIJISI COXPAHECHUS 37I0POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpYIIE C BHIIOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PadOTy TPYMIbI, PaAlMOHAIBHO pACHpPENeNsiaTh OO0S3aHHOCTU U
TUTAHUPOBAThH JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyaIlMsX, aJcKBaTHO OLICHUBATH
BKJIaJT K&KJIOTO M3 YYaCTHUKOB TPYMIBI B PEIICHUE pacCMaTPUBAEMOM TIPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
HauMeHoBanue Koau4gecTBO YacoB

Ne DuieKTpoHHbIe (U poBbIE)
pa3zie/ioB U TeM Konrtpoabsnsie | Ilpakruyeckue

n/n Bcero o0pa3oBaTe/bHbIE pecypChl
NporpaMmMbI padoThbI padoTbI

Paznea 1. DU3UKA U METO/Ibl HAYYHOTI'O ITIO3HAHMUSA

dusuka n MCTOJAbI

1.1 2 https://m.edsoo.rw/AVIAWVNQO
Hay4YHOT'O TTO3HAHUS
Hroro no pazneny 2
Pa3zgen 2. MEXAHHUKA
2.1 Kunemaruka https://m.edsoo.rt/SNO2MCWXU
2.2 JnHamuka 7 https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHEI COXAHCHHS B 6 1 1 https://m.edsoo.ru/S6NRCXHA7
MEXAHUKE
Hroro no paznemny 18

Pa3nes 3. MOJIEKYJIAPHAS ®PU3UKA U TEPMOJUHAMHUKA

OcHOBBI

3.1 MOJIEKYJISIPHO- 9 1 https://m.edsoo.ru/HRGVENOPE
KMHETUYECKOU TEOpUHU
0)

32 CHOBBI 10 1 https://m.edsoo.ru/HK6KI.6RS9
TEPMOIUHAMUKHU
ArperaTHsle

33 COCTOSIHHUS BEILIECTRA. 5 https://m.edsoo.ru/HSM355JCH
@da30BbIE IEPEXOBI



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH

Uroro no pazneny

24

Pasnea 4. JIEKTPOINHAMUKA

4.1 DNeKTpoCcTaTHKA 10 https://m.edsoo.rw/LSRP72QLI
IlocTosaunbIit
4.2 DJICKTPHHACCKHH TOXK. 12 https://m.edso0.rt/GEWTDQXWW
Toxu B pa3nuyHbIX
cpenax
Uroro no pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68

YACOBIIO ITPOI'PAMME



https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KITACC

KoanuecTBo 4acos

Ne HaunmenoBanue pasaeiio DuieKTpoHHbIe (udpoBbIe)
Konrtpoabublie | IIpakrnuyeckue
n/m ¥ TeM NPOorpamMMbl Bcero o0pa3oBaTte/ibHbIE peCypchl
padoThI padoThI
Pazpen 1. JIEKTPOANHAMUKA
MaruauTHO€ mnoJe.
1.1 DneKTpoMarHuTHast 11 1 3 https://m.edsoo.r/Z2Q390NGS8
WHIYKIMS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHuueckue u
2.1 3JIEKTPOMAarHUTHBIE 9 1 https://m.edsoo.r/3TLNQKPG6
KoJIeOaHHsI
M
2.2 CXAHITICCKHC 5 1 https://m.edsoo.rt/WQT6385V 1
3JIEKTPOMArHUTHBIE BOJTHBI
2.3 Orntuka 10 3 https://m.edsoo.ru/TUPOIURXM
Nroro no pazneny 24

Pa3nea 3. OCHOBBI CIIELIUAJI

bHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CITEIHAIBHOM

3.1 TEOPHH OTHOCHTENBHOCTH 4 1 https://m.edsoo.rt/AQUCOVDK?2
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 IIEMEHTSI KBAHTOBOIH 6 https://m.edsoo.r/8WOVAWQRS

OIITUKH



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS

4.2 Ctpoenue atoma 4 https://m.edsoo.ru/HSBEAOOEA
43 ATOMHOE s111po 5 https://m.eds00.1u/97MCIDZXQ
Uroro no pazneny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

DNeMEHTBI aCTPOHOMMH U
acTpo(U3HKH

7

1

https://m.edsoo.ru/3AEOD6K XI9

Htoro mo pazneny

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

7

6.1 O6o0marotiee MOBTOPEHHE 4 https://m.eds00.1u/O2JEGZCIM
Utoro mo pazaeny 4
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 4

YACOBIIO ITPOI'PAMME



https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




ITOYPOYHOE IIVIAHUPOBAHHUE

10 KITACC
KoanyecTBo yacos
Ne [ara DJIeKTPOHHbIe N (ppoBbIe
Tema ypoka Koutposbubie | IlpakTnyeckue
n/n Bcero u3yuyeHuss  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

®u3uka — HayKa O IPUPOJE.
Hayunsie MeTobI MO3HAHUS
OKPY’KaroIlEero MUpa

https://m.edsoo.ru/YXGQSPM 1P

Posnb 1 MecTo Gpu3uku B
(hopMHUPOBaHUH COBPEMEHHOM
Hay4YHOU KapTUHBI MUpPa, B
MPAKTUYECKOU IeATEITbHOCTH
moaen

https://m.edsoo.ru/SHSXWFFVO

MexaHu4yeckoe TBUKEHHE.
OTHOCUTEITHHOCTH
MEXaHUYECKOTO IBHXKCHHUS.
[Tepemenienue, CKOpOCTb,
YCKOpEHHUE

https://m.edsoo.rt/RSOAQVSZX

PaBHOMEpHOE IPSIMOTMHEHHOE
JIBHKCHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEHHOE
NPSMOJIMHEHHOE BIKCHNE

https://m.edsoo.ru/MDIDKJOUB

CB00OIHOE TIaJIEHHUE.
YckopeHue cBOOOIHOTO
najaeHus

https://m.edsoo.ru/MXPLZIX8]

KpuBonuneliHoe 1BUKEHUE.
JIBr>keHre MaTepraibHON

https://m.edsoo.rw/TFLI2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

TOYKH 10 OKPYKHOCTH

[IpuHIUIT OTHOCUTENBHOCTH
lNanunes. MuepuuanbHbie

CUCTCMbI MaTCPHUAJIbHBIX TOYCK.

8 . https://m.eds00.ru/J6QY7NIWN
cucreMsl orcuera. [lepBslii
3akoH HrroToHa
Macca tena. Cuina. [Ipunuun
CYIIEPIIO3ULIAN CUJI. BTOpou’

9 ymep H p https://m.edsoo.rt/BVINWTAQH
3akoH HproToHa mus
MaTePHUATLHOU TOYKH
Tperun 3axoH HeroToHa

10 DETHH 3aKOH HbIOTOHA U https://m.edsoo.r/TYL4I4UAN
MaTepHaTbHBIX TOUEK
3aK0H BCEMHUPHOTO TSATOTEHUS.

11 Cuina tsoxectu. [lepBas https://m.edsoo.ru/D13D593MU
KOCMHYECKasi CKOPOCTh
Cwnina yrpyrocrtu. 3axoH I'yka.

12 yupy y https://m.edsoo.ru/RILVEXEQD
Bec Tena
Cuna tpenus. Koapdpuuuent
Tperust. Cuita ConpoTUBICHUS

13 https://m.edsoo.rt/UZBUPCM5M
MIpH IBUKCHUH TEJa B
SKHUJIKOCTH WJIM Ta3e
[TocTymarenbHOe U
BpaliaTeIbHOS JBHKEHUE
a0COIIOTHO TBEPIOIO TEJIA.

14 P https://m.edsoo.ru/IDOAU40TS
MowmenT cuisl. Inedo cuiel.
YcnoBust paBHOBECHS TBEPIOTO
Tela
NMnynsc MaTepraaIbHOM TOUKH,

15 Y p https://m.edso00.1u/MSJQTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

Nmnynbe cuiibl. 3aKoH
COXpaHEHUs UMITYJIbCA.
PeakTuBHOE IBIKEHUE

16

PaboTta 1 MOIIHOCTH CHJIBL.
Kunerndeckas sHeprus
MaTepuaabHOU ToUYKH. Teopema
00 M3MEHEHNH KHHETHYECKOMH
SHEPTHU

https://m.edsoo.ru/J1V591L.28B

17

[ToreHunanbpHast SHEPTHUS.
[TorennmanbHas SHEPTUs
ynpyro aehOpMUPOBAaHHOH
npyxuHsl. [ToreHansHast
SHEPTHUS TeJa BOIHM3U
MOBEPXHOCTHU 3eMJTH

https://m.edsoo.ru/RNEXJW4KF

18

[TorennuanbHbIe U
HENOTeHIMaIbHbIE CUIIbL. CBA3b
paboThl HEMOTEHIMAIBHBIX CHIT
C U3MCHEHUEM MEXaHUYECKOH
SHEPTUH CHCTEMBI TeJl. 3aKOH
COXpaHEHHsI MEXaHHYECKOH
SHEpPIruu

https://m.edsoo0.ru/DA3QVTOXQ

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOThHI
CHUJIbI C UBMCHCHUEM
MEXaHUYECKOM YHEPTHH Tella Ha
pUMepe pacTsHKEHUS
PE3UHOBOTO KI'yTa»

https://m.edsoo.rt/W1R4R88UG

20

KoHnTtponbhas pabora 1o reme
«Kunemaruka. Jlunamuka.

https://m.edsoo.ru/LNM6EK6YY



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY

3aKOHbBI COXPAHEHHUS B
MEXaHHUKEY

OCHOBHBIE TOJIOKEHUS
MOJICKYJIIPHO-KHHETUYECKOM

21 https://m.edsoo.ru/OEY9VYU2B
Teopun. bpoyHoBCKOE
neuxenue. uddysus
XapakTep JBUKEHUS U
B3aUMOJICUCTBHUS YaCTHIL

22 BellecTBa. Moienu CTpOeHUs https://m.edsoo.rw/AUV2ZDR3X
ra3oB, )KHJIKOCTEU U TBEPBIX
TeN
Macca monekyi. KonmnuectBo

23 BemiecTBa. [locrosHHas https://m.edsoo.rw/FLIBAQD13
ABorajipo
TermmoBoe paBHOBECHE.

24 Temnepatypa 1 €€ u3MepeHue. https://m.edsoo.rt/WPNY6QAS8Z
[IIxana remnepatyp Llenbcus
Hneansheiii raz B MKT.

25 A https://m.edsoo.ru/UKJFVSBZO
OcHoBHoe ypaBHeHue MKT
AOcomoTHas TeMIepaTypa Kak
Mepa CpeIHEN KNHETUYECKOU

26 SHEPIrUU JBUKECHUS MOJIEKYIJL. https://m.edsoo.ru/BXUDVDG2F
YpaBHenue Menpeneena-
Knanelipona
3akoH JlanbroHa. ['a30BbIE

27 A https://m.edsoo.ru/Y3IWB66I3A
3aKOHBI
JlaboparopHas pabota

28 paTopraz pabot https://m.eds00.ru/35DBLKT96

«HccnenoBanme 3aBUCUMOCTH



https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96

MeX1y TapaMeTpaMH COCTOSTHUS
Pa3pexKEHHOTO ra3ay

I/ISOHPOHCCCH B NACAJIbHOM Ia3c

29 U UX rpaduyeckoe https://m.edsoo.ru/OZI3KZNIS
MIpe/ICTaBICHHE
BuyTpeHHss sHEprus
TEPMOTUHAMHYECKON CHCTEMBI

CIOCOOBI €€ U3MECHEHHSI.

30 me Pl ©C TEMCHCHIT https://m.eds00.ru/9JQITV XIS
KonuyecTBo TeroTel u padora.
BnyTtpeHnHss sHeprus
OJTHOATOMHOTO HJICAJIbHOTO Ta3a

31 Bunsl rermonepenauun https://m.eds00.1u/36JJI20W9
VnenbHas TEMI0EMKOCTh
BenecTBa. KonnuecTBo TernoTs

32 o https://m.edsoo.ru/5SK3Y4H86L
MIpH TeTIonepeaaye.
AmabaTHBIHN TIporece
[TepBbIii 3aKOH TEPMOJTUHAMUKHI

33 Y €ro IPUMEHEHHE K https://m.edsoo.ru/2HO6R3GAS
M30IpoLeccam
HeoOpatumocTs mporeccos B

34 npupoze. Bropoi 3akoH https://m.edso0.ru/S8SLWDFTS8
TEPMOIMHAMUKH
[Tpunnun nevicteus u KIT

35 PUHA N A A https://m.edsoo.ru/DLCDEAAUC
TEIJIOBOM MAallIMHbBI

36 [uxn Kapuo u ero KIT/| https://m.edsoo.ru/4XPSAOVIM
DKoJoru4eckue mpooie

37 JIOTHHCCIHE HpODIICME https://m.edsoo.ru/PO7ZMYMSI
TETIOPHEPTETHKN

38 O06o0maromuii ypox https:/m.edsoo.ru/9EKZO0DDWP



https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP

«MomnekynsipHas Ghu3HKa.
OCHOBBI TEPMOJUHAMUKIN

KonrponbHas pabora 1o teme

39 «MoutekynspHas (pu3uKa. https://m.edso0.ru/RCARYE6ZX
OCHOBBI TEPMOIMHAMHKI»
[TapooOpazoBanue u

40 KoHJeHcanus. Mcnapenne n https://m.edsoo0.ru/X48Q078EE
KUTICHUE
AOCONIOTHAS K OTHOCUTEIbHAS

41 BJI&)KHOCTh BO3/IyXa. https://m.edsoo.ri/98HVAEBMM
Hacskiennsiin nap
TBepnoe Teno.
Kpucrannnaeckue u amopgHbie
Tena. AHU30TPOIUS CBOMCTB

4?2 https://m.edsoo.ru/IXFWLMZNK
KpucTaiios. XKXuakue
kpucrtawuibl. CoOBpeMeHHbIE
MaTepHAaITbI
[1naBneHue u KpucTaIU3aIus.

43 V nenpHasg TeMIoOTa IJIaBJICHUS. https://m.eds00.1u/OX117G6MR
Cybmumanus

44 YpaBHEHHE TEIJIOBOTO OamaHca https://m.edsoo.ru/OTUXGN2I1
DIeKTpU3aIus TeJ.

45 DnexkTpudeckuu 3apsi. J[sa https://m.eds00.rw/QJ2S7TWSBM
BH/JIA DJICKTPUUCCKUX 3aPsI0B
[TpoBOAHMKY, AUDTEKTPUKHI U

46 HONYNPOBOIHUKH. 3aKOH https://m.edsoo.rw/F3YVPQUYH

COXpaHEHHUS IEKTPUUYECKOTO
3apsiaa



https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH

B3aumoencTue 3apsios.

47 3akon Kynona. Toueunsd https://m.edsoo.ru/5SU3BUOTHH
DIIEKTPUUYCCKUH 3apsi]]
Hanpsoxennoctsb
AIEKTPUYECKOTO MOJISI.

48 [IpyHIMD Cynepno3uuun https://m.edsoo.ru/9IKAWD2V6
AIIEKTPUUYCECKUX MoJieH. JInHum
HaNpsHKEHHOCTU
Pabora cun
AIIEKTPOCTATUYECKOTO MOJISI.

49 https://m.edsoo.ru/VOPD9ASLF
ITorennman. Paznocts
MOTEHITNAJIOB
[TpoBOAHMKY U AUDIEKTPUKU B

50 SNCKTPOCTATIICCHOM HOJE. https://m.edsoo.ru/12P2S3127
Hwuanexrpuyeckas
IIPOHUIIAEMOCTh

51 OnekrpoeMkocTs. Konaencatop https://m.edsoo.ru/BIUPRD52W
DIIEKTPOEMKOCTD TIOCKOTO

52 KOHJICHCATOpa. DHEPrus https://m.edsoo.ru/XPUKP82V8
3apsKEHHOT0 KOHJIeHCaTopa
JlaGopaTtopHast pabota

53 "N3mMepeHue 3J1eKTPOEMKOCTH https://m.edsoo.ru/PBGM4F845
KOHJeHcaropa"
[IpuHnun neiucTeus u
IIPUMEHEHNE KOHJIEHCATOPOB,

54 KONIMPOBAJIBHOTO ammnapara, https://m.edsoo.rt/H3QIPNHYY

CTPYHWHOTI'O IIPUHTEpA.
DJIeKTpOCTaTUYECKas 3aIUTA.



https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY

3azeMiIeHHE 3IEKTPONPUOOPOB

55

DNEeKTpUYECKUN TOK, yCIOBUS
€ro CyLIECTBOBAHHUS.
[ToctosiHHbIi TOK. Cuna Toka.
Hanpsoxenue. ConpoTHBIEHUE.
3akon Oma JJ1s yyacTka 1enu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenbHOE,
napajuleIbHOE, CMEIaHHOE
COEJIMHEHHE IIPOBOIHUKOB.
JlaGopaTtopHnast pabota
«HM3y4eHnne cMEIaHHoro
COEJIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3IUPUR

57

PaGota u momrHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axod Oma 111 HOJTHOU
(3aMKHYTOM) IIEKTPUIECKON
nenu. KopoTkoe 3aMbIkaHue.
JlaGopartopHas paboTa
«M3mepenne DJ1C ucrounuka
TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHUS

0.5

https://m.edsoo.ru/YNSBF7PBS

59

Pe3epBHblii ypok. KoHTposbHas
pabora 1o Teme
"DOnexkTpoauHamuka /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/MFM6EIESX

60

O06o0maromuii ypox
«DIEKTPOTUHAMHKAY /

https://m.edsoo.ru/P86MDY07H



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H

Bcepoccuiickas npoBepoyHast
pabora

61

DneKTpOHHAas IPOBOAUMOCTD
TBEPJBIX METAJIIOB.
3aBUCHMOCTB COMTPOTUBIICHHS
METaJUIOB OT TEMIIEPATYPHI.
CBepXmpoBOAUMOCTh

https://m.edsoo.ru/ WMNNBQIL9H

62

DNeKTPUYECKUH TOK B BaKyyMe.
CBOHCTBA AJIICKTPOHHBIX TYYKOB

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

63

[ToynpoBOIHUKH, UX
COOCTBEHHAs M IPUMECHast
npoBoaUMOCTh. CBOKMCTBA p—Ni-
nepexona.
[TosrynpoBOIHUKOBBIE IPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DNEKTPUYCCKUH TOK B
pacTBOpax M pacruiaBax
AJIEKTPOITUTOB.
DNEeKTPOTUTHYECKAST
JTUCCOLMAIUS. DIEKTPOIH3

https://m.eds00.ru/QUOQUWVI1

65

DJeKTpUYECKUH TOK B ra3ax.
CaMOCTOSITEIbHBIN 1
HECaMOCTOSTEIIbHBIN Pa3psil.
Momnnus. [Inazma

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

66

DNeKTpuUYecKre Mpruoophl 1
YCTPOMCTBA U UX MPAKTUIECKOE
npuMeHeHue. [IpaBuina TeXHuKn
0e30macHOCTH

https://m.edsoo.ri/KJAO02KUPS

67

KonTponbhas paboTta 1o teme
«2nekTpoctatuka. [TocTosTHHBII

https://m.edsoo.ru/PASKIGWP4



https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4

ANEKTPUYECKU TOK. TOKH B
Pa3IUYHBIX CPEIaX»

Pe3epBHbIit ypoK.
68 O0600maromuii ypox 1o TeMam
10 xnacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/HL0AT6SNU

11 KITACC

KoanuecTBo yacoB

Ne Jara DJIeKTPOHHBIE N (poBbIE
Tema ypoka KourpoJsbubie | IIpakrnyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

[TocTostHHBIE MATHUTHI U X
B3auMoOcicTBHE. MarHuTHOE
nosie. Bextop MarHuTHOM 1 https://m.edso0.ru/4ADMOY1ING
WHIYKUUU. JIMHUYM MarHUTHOM
WHIYKITIH
MarnuTHO€ noJie MPOBOAHUKA
¢ TokoM. OnbIT Jpcrena.

. peted 1 https://m.edsoo.ru/1L5CT47FX
B3anmopeiicTBre NpOBOTHUKOB
C TOKOM
JlaGopaTopHas paboTa
«M3yyeHne MarHuTHOTO 1OJIA 1 1 https://m.edsoo.rw/HGHXINLRZ
KaTYIIKH C TOKOM»
JlelicTBME MarHUTHOTO TIOJISI HA
IIPOBOJIHUK C TOKOM. Cuita
Awmrnepa. JlJaboparopnas pabora

P P P b 1 1 https://m.edsoo.ru/UVHDISEX4
«HccnenoBanue nercTBus
MIOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TOJISI Ha
BIJKYIIYIOCS 3apSKEHHYIO

ABIDEY LY P Y 1 https://m.edsoo.ru/7ZABZQGQC9
yactuily. Cuna JlopeHiia.
Pabota cuitel JIopeHna
DNeKTpOMarHuTHast MH Ty KIS 1 https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

IToTok BekTOpa MAarHUTHOM
uHaykuuu. JC nHIyKIUu.
3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Papanes

JlaGopaTtopHast pabota
«HccnenoBanue siBICHUS
3HeKTpOMaFHHTHOﬁ HHIAYKOUN»

https://m.edsoo.ru/XZS5MQCBU

NHnyKTUBHOCTD. SIBIICHUE
camounaykuuu. IJ1C
CaMOMHIYKIIUU. DHEPrusi
MAarHUTHOTO MOJISI KATYIIKHU C
TOKOM. DJIEKTPOMArHUTHOE
ToJje

https://m.edsoo.ru/EOTONSAEA

TexHudeckue ycTporucTBa U uX
IIPUMEHEHNE: IOCTOSTHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
JIEKTPOABUIaTENb,
YCKOPHUTENH 3IEMEHTapHBIX
4aCTHUL, UHAYKIIMOHHAS [1€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O06o00marmui ypok
«MargutHoe 10J1€.
DJIeKTpOMarHuTHas! UHTy KLU

https://m.edsoo.ru/COBOSBGMC

11

Konrponsnas pabora 1o teme
«MarsauTtHoe noue.
DEeKTpOMarHUTHAs MHTY KIS

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

12

CB0OOOIHBIE MEXaHHUECKHE
koseOanus. ['apmonnueckue
KoJieOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJICOaHUH.

https://m.edsoo0.1ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

[IpeBpatienue snepruu

13

JlaGopatopHas pabota
«HccnenoBanre 3aBUCUMOCTH
neproa MajbIX KOJIeOaHHi
rpy3a Ha HUTH OT JIJTUHBI HUTH
1 MaccChl rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTenbHBIN KOHTYP.
CBoOoHbIE
3JIEKTPOMArHUTHbIE KOJICOaHUs
B UJICAIBHOM KOJIe0aTeIbHOM
KOHTYpE. AHAJIOTUS MEXTY
MEXaHUYECKUMH U
AIIEKTPOMAarHUTHBIMA
KOJICOaHUAMU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna TomcoHna. 3akoH
COXpAHEHUS SHEPTUH B
U7cabHOM KOJIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2L. HU

16

[TpencraBneHue o 3aTyXarMux
KosieOaHusAX. BoiHyX1eHHbIE
MeXaHUUYECKUe KoJaeOaHMs.
Pe3onanc. BeiHyX1eHHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHUs

https://m.edsoo.rt/FMBDWPPG4

17

[TepeMeHHBIH TOK.
CuHycouIaabHBIA
NEPEMEHHBIN TOK. MOIITHOCTb
HIEPEMEHHOT'0 TOKA.
AMIUTUTYTHOE U ICHCTBYIOILICE
3HAYEHHE CHJIbI TOKA U

https://m.edsoo.ru/VDEYXRVUI



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

HaIps>KECHUA

Tpanchopmarop.
[IpousBoacTBO, epeaaya u

18 . https://m.edsoo.ru/1ZWZULSQK
NOTpeOIEHUE IIEKTPUIECKON
SHEpPruu
YCTpoUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE AIEKTPUYECKOTO
19 3BOHKA, F'€HEpaTopa https://m.edsoo0.ru/93Z12W4QQ
MEPEMEHHOTO TOKA, JIMHUI
aNIeKTponepeaay
DKOJIOTUYECKUE PUCKU TTPH
MIPOU3BOJICTBE
20 SIEKTPOOHEPTHi. Ky bTypa https://m.eds00.ru/3ADUNYKWNO
MCIOJIb30BAHUS
AJIEKTPO3HEPTUHU B
MOBCETHCBHOM KHU3HU
MexaandecKkre BOJHEI,
YCIJIOBUS paCpOCTPAaHEHUS.
[Tepuoa. Cxopocthb
21 https://m.edsoo.rt/W2XBOR3HJ
pacIpocTpaHeHus U IJIMHA
BoJIHBL. [lonepeunsie u
IPOJOJIbHBIE BOJIHbI
3ByKk. CKOpOCTb 3BYyKa.
22 I'pomkocTh 3ByKa. Beicora https://m.eds00.1/Z827Q6V70
ToHa. TemOp 3ByKa
DIIeKTPOMarHUTHBIE BOTHBI, MX
23 CBOMCTBA U cKOpocTh. [llkana https://m.edsoo.ru/SWB57C06X
ANIEKTPOMATrHUTHBIX BOJIH
24 [IpuHUIIBEI paIuOCBA3U U https://m.eds00.ri/2WQTSL.GLV



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV

TeneBuaeHus. Passutue
cpencts cBa3u. Pagnonokanus

Konrponbnas padora

25 https://m.edsoo.ru/IHURON8OB
«KonebaHus v BOJHBI
[IpssmonuHeriHoe
acCIpOCTPaHEHUE CBETA B
26 pacnipoctp N N https://m.edsoo.ru/HUF74ANDOW
oHOpoaAHOM cpene. ToueuHbrit
WCTOYHUK cBeTa. JIyu cBeTa
OTtpaxeHue cBeTa. 3aKOHBI
oTpakeHus cBeta. [loctpoenune
27 . https://m.edsoo.ru/IMBKQM227
M300paKEHUH B TIIOCKOM
3epKaie
IIpenomiienue csera. [lonnoe
BHYTpPEHHEE OTPaKEHUE.
28 P . P https://m.eds00.ru/V49RISTRN
[TpenenpHBIA YTOJ TIOJTHOTO
BHYTPEHHETO OTPaKCHUS
JlaGopaTtopHas pabota
29 «3mepeHune nokasarens https:/m.edsoo.ruw/JO2EIM1DQ
MIPEJIOMIIEHHUST CTEKIIa»
JIun3sl. [locTpoenune
M300paXeHH B TUH3E.
30 . https://m.edsoo.ru/ W2MMS9KJC
dopmyia TOHKOM JIUH3BI.
YBeauueHue JIUH3bI
JlaboparopHas pabota
31 «HccnenoBanne CBOMCTB https://m.edso0.r/Q1ZCMWI80
M300paKCHHI B JIMH3AX)
ucnepcus ceera. CIoKHBII
32 A P https://m.edsoo.r/KO9OWVKEI1 1

cocraB Oeioro cera. L[Ber.



https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11

JlaGopaTtophast pabota
«Habnronenue nucnepcuu
CBCTa»

WnTepdepenius ceera.

33 Hudpakmms ceta. https://m.edsoo.ru/C8LCRSEJI
Hudpaknuonnas pemérka
[TonepedHOCTh CBETOBBIX BOJIH.

34 P https://m.eds00.ru/Q2118XYOJ
[Tomstpusarus cBera
Onrtruueckue mpuoOopsl 1

35 YCTPOMCTBA U YCIIOBHS UX https://m.eds00.ru/M5127JYGT
06e301acHOTO MPUMEHEHHUS
['paHUIBI TPUMEHUMOCTH
KJIACCUYECKOU MEXaHHKH.

36 . https://m.edsoo.ru/PS8GBIFJSN
IToctynatel cienuanbHOU
TEOPUHU OTHOCUTEIHLHOCTH
OTHOCHTEITHLHOCTD
OJTHOBPEMECHHOCTH.

37 https://m.edso0.ru/OVLMCN6B2
3ameIeHHE BpEeMEHU U
COKpAIICHHUE ITTUHBI
DOHEPrusi U UMITYJIbC

CJISITUBUCTCKON YACTHIIBL.

38 P Hv https://m.edso0.ru/190ZY4BUB
CBs13b Macchl C 3HEPTUeu U
UMITYJIECOM. DHEPTHUS TIOKOS
Konrponbnas padora «Onruka.

39 OCHOBBI CIEUAJIBHOW TE€OpUH https:/m.edsoo.ru/L8689JPLI
OTHOCHUTCIIBHOCTHY
®ortonsl. Popmyna [ Inanka.

40 pMy https://m.edsoo.ru/ZL6P16LAQ

DHeprus u UMITyJIbC (poToHA



https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0

OTKpI)ITI/Ie " UCCJIICJOBAaHUC

41 dororddekra. OnbiTer A. T'. https://m.eds00.ru/PGL5XXSRO
CroneroBa
3akoHbI poTodddeKTa.
VpaBHeHNE DUHIIITEHHA IS

42 P a https://m.edsoo.ru/YLCK770G8
dororddekra. «Kpachas
rparuia» Gorodrpdexra
Hasnenue ceera. OnbiTel [1. H.

43 JlebeneBa. Xumuueckoe https://m.edsoo.rt/EGO6ZQ1SA
IIEUCTBUE CBETA
TexHuueckue ycTpoicTa u
MPAKTUYECKOE IPUMEHEHHE!

44 https://m.edsoo.rut/UFQDRSL5M
dboTod1eMEHT, HOTOATIHK,
coJIHeuHas O6aTapesi, CBeTOINO0/
Pemrenue 3amad mmo teme

45 «JIeMEHTHI KBAaHTOBOM https://m.edsoo.ru/ZE73A67B1
OIITUKU»
Monens atoma ToMcoHa.
OmnebiTel Pe3epdopaa 1o

46 pdopa https://m.edsoo.ru/FIC11POHN
pacCessHUIO Ol-4aCTHIL.
[InmanerapHast MoAenb aTOMa

47 IToctynater bopa https://m.edsoo.ru/6 X7GFHZ9X
N3nydenne u norioneHue

OTOHOB IIPU IIEPEXOE aTOMA

48 ¢ P pexOn https://m.edsoo.ru/NN8BHZYBE
C OJIHOTO YPOBHSI DHEPTUU Ha
Ipyroii. Buasl crieKkTpos
BoHOBBIE CBOMCTBA YaCTHII.

49 & https://m.edso0.ru/J710TLFCO

Bounnsl 1e bpowuis.



https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO

KopmyckynsipHO-BOTHOBOH
nyanu3Mm. CIIOHTaHHOE 1
BBIHYK/ICHHOE H3ITy4CHUE

50

OTKpBbITHE PAINOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
ONPEJIETICHUIO COCTaBa
PaZiOaKTUBHOTO U3ITy4YEHUS

https://m.edsoo.ru/TSJFUU3TP

51

Cpoucrsa anbda-, beta-,
ramma-u3iydeHus. Bnusnue
PaZOaKTUBHOCTH HA JKUBBIC
OpTraHU3MBI

https://m.edso0.ru/UOIRQS0Z5

52

OTKpBITHE TPOTOHA U
HeuTpoHa. M3oTormbl. Anbda-
pacmaa. DIeKTPOHHBIU 1
TIO3UTPOHHBIN OeTa-pacma.
I'amma-n3irydenue

https://m.edsoo.ru/H2XTHOG3E

53

OHeprus CBsI3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.
Snepubin peaktop. [Ipobnemsr,
NEPCIIEKTUBBI, IKOJIOTUYECKUE
ACTICKTHI SIIEPHOU SHEPTETUKH

https://m.edsoo.ri/CEJYISSIG

54

DJIeMEHTapHBIE YaCTHIIBI.
OTKpbITHE TO3UTPOHA. MeToAbI
HAOJIO/ICHUS ¥ PETUCTPaIUU
AJIEeMEHTApHbIX YaCTHII.
Kpyraslii cron
«DyHIaMEHTAIIbHBIE
B3auMoIeuCTBUs. EquHCTBO
(GU3NIECKON KaPTHHBI MUPaY

https://m.edsoo.ru/SUC62U40A



https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe u
MHUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuu. Bun 3B€31H0r0
Heba. Co3Be3aus, sipKue
3BE3/Ib], INTAHETHI, KX BUIUMOE
nBmkenue. ConHeuHast
cucreMa

https://m.edso0o0.r/SPXS2I9VY

56

Comunue. Congeynas
aKTUBHOCTE. McTOUHUK
sHeprun CoJHIA U 3BE3]T

https://m.edsoo.ru/1JZR54JAQ

57

3B€311bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
TJIABHOHM ITOCIIEIOBATEIILHOCTH.
BuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS
0 TIPOUCXOXKICHUH M SBOJIFOLIUU
CoJHIa U 3BE31Q

https://m.edso0o0.ru/GGD3W7470

58

Mueunsin [1yTh — Harna
I'anakTuka. [lonoxxenue u
nexenne CosHia B
["anaktuke. ['anakTuky.
YepHsle AbIpHI B Apax
raJlakTUK

https://m.edsoo.ru/I.2U4S1HU?2

59

Bcenennas. Paz0Oeranue
ranaktuk. Teopus boabioro
B3pbIBA. PenmnkToBOE
u3NydeHue. MerarajgakTuka

https://m.eds00.ru/9IWRLVWNN

60

Hepemennsie mpo0ieMbl

https://m.edsoo.rt/LJHNL2MCF



https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF

ACTPOHOMUH

61

Konrponbnas padora
«ONeMeHThl aCTPOHOMUU U
acTpOPHU3UKI»

https://m.edso0o0.ru/TXTTCT488

62

O6o6maromuii ypok. Ponb
(U3HUKN U aCTPOHOMMH B
SKOHOMMYECKOM,
TEXHOJIOTHYSCKOM, COITUAIILHOM
U 3THUYECKOM chepax
eITEIbHOCTH YeJIOBEKa

https://m.edsoo.ru/WNJSCRXYD

63

O6o6maromuit ypok. Posis u
MeCTO (PU3UKU ¥ aCTPOHOMHUU B
COBPEMEHHOM HAYYHOUI
KapTHHE MHUpa

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

64

O6o06matromuii ypok. Posb
¢uznueckoil Teopuu B
dbopMupoBaHUU
MIPEACTABICHUH O PU3HUECKOM
KapTUHE MUpa

https://m.eds00.r/Y29SVPCVR

65

O6o06matomuii ypok. Mecto
(bu3nUecKoil KapTHHBI MUpA B
0011IEeM PsITy COBPEMEHHBIX
€CTEeCTBEHHO-HAyYHBIX
NpeJCTaBICHUN O IPUPOJIe

https://m.edsoo.ru/LKNUIKHZH
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PesepBHbIil ypok. MaruutHoe
noJie. JJIEKTpOMarHuTHas
WUHIYKLUS

https://m.edso0o.ru/EVMFIQTP6
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PesepBHblit ypok. OnTuka.
OCHOBBI CIIEIMAIBHON TEOPUH

https://m.edsoo.ru/ESABJRKSL



https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L

OTHOCHUTCIIBHOCTH
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Pesepnbiit ypok. KBanrosas
bu3uKa. DIeMEHTHI
ACTPOHOMHMH U ACTPOPHU3UKU

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO HACOB
[10 ITPOI'PAMME

68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI CpeHero 001ero odpa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha TPUMEpPAX pob W MeCTO (PU3UKH B
(hopMHUPOBaHHHM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJOTUH, B IPAKTHUYECKON AEATEIBHOCTH

JIoIen

10.2

VY4YuTBIBaTh TPaHMIIBI IPUMEHEHUS U3YyUEHHBIX (PU3MYECKHX MOJeINei:
MaTepualibHas TOYKA, MHEpLUalbHas CUCTeMa OTCuY&Ta, aOCOIIOTHO
TBEPAOE TEJO0, UACANBHBIA I'a3; MOAEIA CTPOCHHUSI ra30B, KUAKOCTEN U
TBEPABIX TEJI, TOYCYHBIM DIEKTPUYECKUM 3apsax — INPU PELICHUH

(I)I/I3I/I‘-ICCKI/IX 3aJa4

10.3

Pacnio3naBath (usnueckue sBIeHUs (MPOIECCH) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUUYECKOH TEOpHUH
CTPOCHHS  BEIIECTBA M  JJICKTPOAMHAMHKH: pPAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOJHOE MaJCHUE
TeN, IOBUKEHHE 10 OKPYXHOCTH, HHEPIUS, B3aUMOJCUCTBUE TEII,
muddys3us, OpOYHOBCKOE [BUXKEHHE, CTPOCHHE JKUIKOCTEH W
TBEPABIX  TeJ, HU3MEHEHHe 00bEéMa Tea IpU  HarpeBaHUMU
(oxnakIeHuu), TEIUIOBOE pPaBHOBECHE, HCHApeHHe, KOHJICHCAIINs,
IUIABJICHUE, KPHUCTaUIM3alMs, KWUIIEHWE, BIIAXHOCTh  BO3/yXa,
MOBBILLICHUE JIaBJICHUS Ta3a MpPU €ro HarpeBaHUU B 3aKPHITOM COCYIIE,
CBSI3b MEXIy TIapaMeTpaMu COCTOSIHHS Ta3a B H30IpoIeccax;

QJICKTpHU3aluAa TCI, B33HMO,II€I>1CTBPIG 3apAaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIDKEHUE, WCIOIb3ys (U3HUECKUe
BEJIMYUHBI: KOOPJIHUHATA, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, Cula, WMIYJIbC Tella, KWHETUYecKas DJHEeprus,
MOTEHITMAIbHASL JHEPrus, MexXaHW4yeckas paboTa, MexaHWYecKas
MOIIHOCTb; TIPHU OMMCAHUH NIPABIILHO TPAKTOBATH (DU3UUECKHIA CMBICIT
WCTONIb3YEMBIX BEIMYMH, MX OOO3HAYEHWS W EIAWHUIIBI, HAXOIWTh
(hopMyIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C JAPYTHUMHU

BCJIMYMHaAMU

10.5

OmnwnceIBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TEI W TEIUIOBEIC




SBJICHUSI, WCHOJb3ys (PU3MUECKUE BEJIWYMHBL: JIaBJICHHE Ta3a,
TEMIIEpaTypa, CpedHsAsd KHUHETHYeCKas DJHEpPIus  XaoTHYECKOro
JIBWKEHUS MOJIEKYJ, CpEOHEKBaJpaTU4yHasi CKOPOCTb  MOJEKYI,
KOJIMYECTBO  TEIJIOThI, BHYTPEHHAA  SHeprus, paboTa rasa,
KOA(Q(QUIMUEHT TMOJIE3HOTO JEHCTBHUSA TEIJIOBOIO JBMraTess; IpHu
ONMCAaHUU IIPaBUIILHO TPaKTOBATh ¢buznueckuit CMBICII
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHS M EIUHMIIBI, HAXOIUTh
(bopMyIIBI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIUYHHY C APYTHMHU

BCIIMYMHaAM

10.6

OnuceiBaTh H3y4YeHHBIE DIEKTPHUUECKHE CBOWCTBAa BEIIECTBA U
JJIEKTPUYECKUE  sBICHUS  (MPOIECCHI), HCHONB3YyS  (u3nueckue
BEJIMYUHBI:  JJIEKTPHUUECKU  3apsi,  DJIEKTPHUYECKOE  TIOJIE,
HaHpﬂ)KéHHOCTL nojrsi, MNOTCHHHAJI, Pa3HOCTb IIOTCHIHAJIOB; IIpU
ONMCaHWH TIPABUJIIBHO TPAKTOBATh (PU3UUCCKUN CMBICI UCTIOIB3YEMBIX
BEJIMYUH, WX OOO3HAYCHUSI W CIWHUIIBI; YyKa3blBaTh (OPMYIIHI,
CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYI0 BEJIWYMHY C JPYyTUMHU

BCIMYMHaAMU

10.7

AQHAIM3UPOBATh (U3MYECKUE TIPOLECChl W  SIBJICHUS, HCIOIb3Ys
(u3nueckre 3aKOHBI ¥ MPUHIIMIIBL: 3aKOH BCEMUPHOTO Tsrotenwus, I, 11
u 1T 3akonsl HplOTOHA, 3aKOH COXpPAHEHHS MEXAHUYECKOW IHEPIHH,
3aKOH COXpaHEHUsSI UMITYJIbCa, MPUHIIAI CYTIEPIO3UIIMN CUJI, TIPUHIIHIT
paBHOIpaBUS HHEPUUAIBHBIX CHUCTEM OTCU€Ta; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeIHEel KWUHETHMYECKON SHEpPruu TEIIOBOrO IBMXKEHHUS MOJIEKYJI C
aOCOJIIOTHOM TEMIIepaTypoi, MEPBBHIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHHUsl DJIEKTPUYECKOro 3apsiga, 3akoH KyioHa; mnpu s3ToM
pasnuyath CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIpQXCHHUE U YCIOBHSI (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

10.8

OOBSICHATE OCHOBHEIE IMPHUHLIUIIbI HeﬁCTBHH MalllvH, HpI/I60p0B nu
TCXHUYCCKHUX YCTpOﬁCTB; pasiiniyatb YCJIOBHUA  HX 0e30IMmacHoro

HUCIIOJIBb30BAaHUs B HOBCC,Z[HCBHOI;'I KHN3HU

10.9

BBITIONTHATE SKCIIEPUMEHTHI 110 UCCIICOBAHUIO (PU3NUYCCKUX SBICHHUNA H
MIPOLIECCOB C MCIIOH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MIPH
aToM (opMyIupoBaTh MpobieMy (3amady) M THUIIOTE3Y YYEOHOTO
OKCIEPUMEHTa,  cOOMpaTh  yCTaHOBKY W3  TPEAJIOKEHHOTO

000pyI0BaHUSs, TPOBOIUTH OTIBIT U (HOPMYITUPOBATH BBIBOJIBI

10.10

OC}’H.[GCTBJISITB npAMBIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX

BCIIMYHH; IIPH OTOM BBI6I/IpaTB ONTUMAIIBHBIM CIIOCO0 HU3MCPCHUA U




HUCIIOJb30BaTh U3BECCTHBIC MCTOAbI OLICHKHU HOFpCHlHOCTGﬁ HSMCpeHHﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (PUINYSCKUMU BEIUYUHAMH C
HCIIOJIb30BAHUEM MPSMBIX HM3MEPECHHI; TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHPOBATH pPE3YyJbTaThl TOJYYCHHOW 3aBHCHUMOCTH
(u3MYECKUX BETUYHH B BUJIC TaOIHI] U TPaUKOB, JACNIaTh BHIBOIBI 110

pe3yibTaTaM UCCIICAOBAHUA

10.12

CobmomaTe mpaBuia 0e€30MacHOrO  Tpyda MpH  MPOBEACHUU
WCCIEOBAaHUN B  paMKaX y4YeOHOTO OKCIIEpUMEHTa, y4eOHO-
HCCIIEIOBATENBCKOW M MPOEKTHOM JEATEIIbHOCTH C HMCHOJb30BaHUEM

U3MEPUTENIBHBIX YCTPONCTB U 1a00paTOPHOTO 000PYAOBAaHUS

10.13

Pemate pacuérHble 3a7a4M ¢ SBHO 33JaHHON (DPU3MYECKOW MOJEIBIO,
UCTONb3ysd (U3UUECKUE 3aKOHBl M TPUHIMIIBI, HA OCHOBE aHajIu3a
yCIOBHA  3a7aud  BbIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATH
¢bu3nyueckre BeJIUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE IJIsl €€ pelIeHMUs,
MIPOBOAUTH PACUETHI U OLIEHUBATH PEATbHOCTh MOJIYYEHHOTO 3HAYCHMUS

(bU3UYECKON BEIIMUNHBI

10.14

Pemmate KauyeCTBEHHBIC 3a]1a4u: BBICTPanBAaTh JIOTUYECKH
HEMPOTUBOPEUYNBYIO LEMOUYKY PACCYKACHHUI C OMOPON Ha M3yUYCHHBIE

3aKOHBI, 3aKOHOMCPHOCTH 1 (1)H31/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTe MHpH  pelIeHMM Yy4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMHM JUIsl TIOMCKA, CTPYKTYpHUpPOBaHMS,
UHTEpOpETallMd M MPEACTaBICHHUS y4eOHOM W Hay4HO-IOIYJISPHOMN
uHGOpMalLKH, TMOJTYYEHHOW U3 PA3IUYHBIX UCTOYHUKOB; KPUTHUECKH

aHAJIM3HPOBAThH MOJTydaeMyto HH(OpMaIUIO

10.16

[IpuBonuTe mpUMEpHl BKJIaJa POCCHUICKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS MO (PU3UKE B IMOBCETHEBHOM
KHU3HH 17151 o0ecrieyeHns 0€30MacHOCTH U 00pallieH!H ¢ TpudopaMu
U TEXHUYECKHMMM YCTpOICTBaMH, [UIi COXpPaHEHUs 3I0pPOBb H

cOOJII0ICHHSI HOPM 3KOJIOTUYECKOT0 OBE/IEHUS B OKpY Kalollel cpenie

10.18

PabGoTaTte B rpymme ¢ BBITIOJIHEHHEM Pa3JIMYHBIX COIHATBHBIX POJICH,
IJIAaHUPOBaTh ~ pabOTy  TPYIIbI,  PalMOHAIBHO  PaACHPEACNAThH
00s3aHHOCTH U TUIAHUPOBATh JICATEITBHOCTh B HECTAHJAPTHBIX
CUTyalMsX, aleKBaTHO OLICHMBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB

IpyNIbl B pelIeHne paccMaTpuBaeMon MpoOIeMbl




11 KVIACC

Kon
NMPoBePsSIeMOro
pe3yJjbTara

IIpoBepsiemble NpeAMeTHBIE Pe3YJILTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ILHON MPOrpaMMbI CPeTHET0 001ero 00pa3oBaHusI

11.1

JleMoHCTpHpOBaTh Ha TNpUMEpax poilb W MeCTo (HU3UKU B
bopMHpPOBaHUHM COBPEMEHHON HAyYHOW KapTHHBI MHUpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJOTHH, B MPAKTUYECKON JEATEIbHOCTH

JFO/IeH, LEIOCTHOCTD U €JMHCTBO (PU3NYECKON KapTUHBI MUpPa

11.2

Y4YUTBIBaTH TPAHUILIBI TPUMEHEHHS N3YUEHHBIX (DU3UYECKUX MOICIICH:
TOYEUYHBIN IEKTPUUECKUN 3apsl, sSACpHAs MOJEIb aToMa, HYKJIIOHHAs

MOJECJIb aTOMHOI'O g1pa IIPpHU PCUHICHUN (I)I/IBI/I‘IGCKI/IX 3aaad

11.3

PacnioznaBate (usnueckue sBieHus: (Mporecchl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB  DJJIGKTPOAMHAMHUKH W  KBAaHTOBOM  (PUBHKHU:
ANIEKTPUYECKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JeHCTBUS TOKa, B3aMMOICHCTBHE MarHuTOB,
9NEKTPOMArHuTHAsT WHAYKIMS, JEHCTBHE MArHUTHOTO TMOJS Ha
MPOBOJHUK C TOKOM U JBWXKYIIMHACS 3apsij, SJICKTPOMArHUTHbHIC
KosieOaHUsT W BOJIHBI, MPSMOJIMHEHHOE paclpOCTpaHEHUE CBETA,
OTpaKeHHe,  NpeloMiIeHHe, uHTephepeHuus, Audpakuus U
MOJISIpU3aIusl CBETa, JUCIIEPCUs CBeTa, (HOTOIIEKTpUYeCKHid ADPeKT
(boTtoapdekr), cBeTOBOEC MaBlIEHHWE, BO3HMUKHOBEHHE JIMHEHYATOTO
CIICKTpa aToMa BOJOPOJA, eCTECTBEHHAs W HWCKYCCTBEHHAS

pPaaAnOaKTUBHOCTb

11.4

OnuceIBaTh HU3YYCHHBIC CBOICTBa BeIIEeCTBa (E)HGKTpI/I‘-IeCKI/IC,
MarHUTHBIE, OMTUYECKUE, STEKTPUUECKYI0 MPOBOAUMOCTH Pa3IUYHBIX
Cpelr) W DICKTPOMArHWTHBIC SBJICHHS (TPOIECCHI), HCIOIB3YS
¢usznyeckue BENUYMHBL:  JJIEKTPUYECKUH  3aps], CWiIa TOKa,
DIIGKTPUYECKOE  HAMPSDKEHUE,  DIIEKTPUYECKOE  COMPOTUBIICHUE,
pa3HocTh moteHuuanos, DJIC, pabora Toka, MHAYKIUS MarHUTHOTO
nois, cwia Awmmepa, cwia JlopeHIla, WHAYKTUBHOCTh KaTYIIKH,
OHECPIrusl JJICKTPUYCCKOrO W MArHuTHOI'O HOJ'[CI71, nepuoa M 4YacrorTa
Kosie0aHuil B KOe0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MpoIecce
TapMOHUYECKHUX  3JICKTPOMArHUTHBIX KOJICOaHUH, dokycHoe
paccTosilHMEe W ONTHYECKas CHJla JIMH3BL, NPU ONHCAHWH MPaBUIBHO
TPAKTOBAThH (1)I/ISI/I‘~I€CKI/II\/JI CMBICJI  HMCITIOJIB3yCMBIX BCJIMYHH, nux
00O3HaYeHHs M EAMHUIIB; YKa3bIBaThb (DOPMYJIbI, CBS3BIBAIOLIHE

JTaHHYI0 (PU3UUECKYIO BEIHUUHY C IPYTUMU BETUUUHAMU




11.5

OnuceiBaTh N3YUCHHBIC KBAHTOBBIC SABJICHUSA U IMPOLCCCHI, UCIOJb3YA
(1)I/ISI/ILIGCKI/IC BCIIMYHHBI: CKOPOCTb J3JICKTPOMAIHUTHBIX BOJIH, IJIMHA
BOJIHBI M 4YacTOTa CBCTA, OJHCPIruA W HMILYJIbC q)OTOHa, nepuon
nojypacmanga, OSHCEprusd CBIA3M ATOMHBLIX AACP, IIPU OIMMCAHUHN
IIPAaBUJIBHO TPAKTOBATb (I)PI3H“ICCKPIIZ CMBICJI UCIIOJIb3YCMBIX BCJIMYHH,
UX O00O03HAUYeHHS U CAWHUIEBI, YKa3bIBaTb q)OpMy.TIBI, CBs3bIBAarOIINEC
JaHHYTO (1)I/ISI/I‘ICCKyIO BCJIIMYMHY C APYIr'UMH BCIWYMHAMM, BBIYUCIIATH

3HaueHUE (PU3NICCKON BEITMYMHBI

11.6

Ananm3upoBaTh (U3WYECKHE TPOLECCHl W  SBICHHS, HCIIOIb3YS
¢u3uueckue  3aKOHBI M NPUHOUNBL:  3akoH OMa,  3aKOHBI
[IOCJIEI0BATENIBHOTO UM MAapaJuIebHOTO COEJMHEHUS] IPOBOJIHUKOB,
3akoH [[xoyns — JleHua, 3aKOH 2J€KTPOMAarHUTHOW MHAYKIMH, 3aKOH
IPSIMOJIMHEMHOIO paclpoOCTpaHEHUs CBETA, 3aKOHbI OTPaXCHUs CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, YypaBHEHME  OWHIUTEHHA  JUIS
doroaddexra, 3aKOH COXpaHEHHs] HHEPIUU, 3aKOH COXPAHEHMS
UMITyJ1bCa, 3aKOH COXPAHEHUs JJIEKTPHUUECKOro 3apsja, 3aKoH
COXpaHEHMs  MaccOoBOrO  uucia, 1nocTtynarel  bopa,  3akoH
paZMoOaKTUBHOIO pachajga; Ipd ITOM  pas3iuyarbh  CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCIIOBUS

(rpanuLbl, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpe,I[eJ'IﬂTI) HampaBJICHUEC BCKTOpAa HWHAYKOHWHM MArHuTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CHIIBI AmTiepa u cuiibl Jlopennia

11.8

CtpouTs ¥ ONWCHIBaTH HM300paKEHHE, CO37aBaeMOE€  IUIOCKUM

3€pPKaJIOM, TOHKOW JTMH301

11.9

BrimonaaTte 9KCHCPUMCHTHBI IO UCCICAOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUU U
MIPOIIECCOB C UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX U3MEPEHUM; TpU
aToM (opMyIupoBaTh MpobieMy (3amady) M THUIOTE3Y YYEOHOTO
OKCIEPUMEHTa,  coOMpaTh  yCTaHOBKY W3  NPEJI0KEHHOTO

000py10BaHUs, TPOBOJIUTH OTBIT U (POPMYITUPOBATH BBIBO/IBI

11.10

OcymiecTBisATh TpsAMBIE M KOCBEHHBIE HW3MEpEHHS (PU3MYECKUX
BEJIMYMH; TIPU 3TOM BHIOMPATh ONTHMAIbHBIN CIOCO0 M3MEpEHHS U

HCIIOJBb30BaTh U3BCCTHHIC METOAbI OICHKH HOFpGIHHOCTCfI H3M€pCHHI>'I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MYECKMX BEJIUYMH C HCIIOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH; IMIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(GUKCHpOBaTh pe3yNbTaThl MOJTYYCHHOM 3aBUCHMOCTH (PH3HUECKUX
BEJIMYMH B BUJI€ TaOIUI] U TpaKOB, JIeaTh BBIBOJbI [10 PE3yIbTaTaM

HCCIIEA0OBAaHUA

11.12

Cobmogate  mpaBuiaa  0Oe30MacHOro  Tpyda TMpU  MPOBEACHUU




HCCIEI0BaHUMN B paMKax y‘-IC6HOFO 9KCIICPUMCHTA, yqe6H0-
HCCJIeI0BAaTEIbCKON U HpOGKTHOﬁ JACATCIIBHOCTH C HCIIOJBb30BAHHECM

U3MEPUTENBHBIX YCTPOUCTB U JTA0OPaTOPHOTO 000PYIOBAHHS

11.13

Pemate pacuérHple 3a/auu C SIBHO 3aJIaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONIB3Ysl (PU3MUYECKHE 3aKOHbI W TPHUHIIMIBI, Ha OCHOBE aHalu3a
YCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJeNb, BBIICISTH
bu3nYecKue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PACUETHI U OLICHUBAThH PEATHLHOCTH MOJYYEHHOTO 3HAUYCHUS

(U3UYECKON BETMUUHBI

11.14

Pemars KaueCTBEHHbIE 3a1a4H: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LIEMOYKY PACCYX IEHUN C OMOPOM HAa U3YYEHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘-ICCKI/Ie SIBJICHUS

11.15

Hcnonp3oBaTh MpH  pelleHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(QOPMALMOHHBIE TEXHOJOTHUM [UIl IIOUCKA, CTPYKTYpUPOBAHMUS,
UHTEPIIPETAlMY U TPEACTABICHUS Y4YEOHOM M Hay4HO-NOMYJISIpHOU
UH(POPMALIUK, TOJyYEHHONH M3 Pa3TUYHBIX HMCTOUYHUKOB; KPUTHUECKH

aHAIM3UPOBATH MOJTy4aeMyto HH(OpMAIUIo

11.16

OOBSCHATh MPUHIUIBI ACHCTBUS MAalIMH, TPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBUS WX OE30MACHOTO HCIOJIb30BAaHUS B

IOBCEIHEBHON KU3HU

11.17

[IpuBoauTh mpuUMeEpsl BKJIaAAa POCCUHUCKUX U 3apyO€KHBIX YUEHBIX-
(GHU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOLIETO

MHUpa, B pa3BUTHC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonb30BaTh TeOpeTHYECKUE 3HAHUSA MO (PU3MKE B TOBCETHEBHOM
JKU3HM U1 oOecrieueHrs 0€30macHOCTH pH OOpaIieH!H ¢ MpuoopaMu
U TEXHUYCCKHUMH YCTPOMCTBAMH, IS COXPAHCHUS 3IIOPOBBS U

COOJTIOICHHSI HOPM KOJIOTHUYECKOTO MTOBEJICHUS B OKPYKAIOLICH cpezie

11.19

PaGorare B rpymnme c BBIIOJHEHUEM pa3IUYHbIX COLIMAJIBHBIX pOJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYNNbl,  PAlUMOHAIBHO  PACHPENEIATh
0053aHHOCTM M IUIAaHUPOBATh JEATENbHOCTh B HECTaHJAPTHBIX
CUTyalUsAX, aJeKBaTHO OLIEHMBATh BKJIAJ KaXXIOTNO M3 Y4YaCTHHUKOB

IpYyMIIbI B PELLIEHUE PACCMaTPUBAEMOM MPOOIEMBI




MHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon
pazaena

Ko nposepsiemoro
3JIeMeHTAa

IIpoBepsiemMble 2JIeMeHTHI COAEPKAHUS

OU3NKA U METO/Ibl HAYYHOTI'O ITO3HAHUA

1.1

®uzuka — Hayka O npupojge. HayuHbie
METO/Ibl TO3HAHUS OKpY>Karolero mupa. Poip
JKCIIEPUMEHTAa W TEOPpUM B  IIpoLEcce

MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE

1.2

MogenupoBanne (u3NYEeCKUX SABICHUM U
npoueccoB. Hayunsie runoressl. Pusznyeckue
3aKOHBI M TEOPHM. |'paHMIBI NPUMEHHMOCTU
¢buznuecKkux 3aKOHOB. [TpuHIMn
coorBercTBUs. Pomp u Mecto Qu3nku B
(dbopmMHpOBaHUU COBPEMEHHOU Hay4YHOH
KapTHUHBI MHpa, B IIPaKTUYECKOU

NEeITEILHOCTH JIFOAEH

MEXAHUKA

KNMHEMATHUKA

2.1.1

MexaHu4ecKkoe IBHXKCHHE. OTHOCHUTEILHOCTD
MEXaHHNYCCKOTO JBUKCHUS. Cucrema orcuéra.

Tpaexropust

2.1

2.1.2

[lepemenienue, ckopocTh (CpenHss CKOPOCTb,
MIHOBEHHass ~ CKOpPOCTb) M YCKOpEHHuE
MaTepUaIbHOM TOUYKM, UX HPOEKLIHUHU Ha OCH
CUCTEMBI KOOpJIMHAT. Cnoxxenune

[IEPEMELICHUN U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBIKCHHUE. I'padpukn
3aBUCUMOCTH KOOp/JMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH u IIePEMEILECHUS

MaTepHaJII)HOﬁ TOYKH OT BpCMCHHA




CBoOoaHOE nageHne. Y cKopeHre CBOOOJHOTO

naJcHus

KpuBonuneiinoe nBmxkenue. PaBHOoMepHOe
JBUOKEHUE MaTepHaAIbHON TOYKH  IIO
OKPY>KHOCTU. YTJIOBass CKOPOCTh, JIMHEWHAs
CKOPOCTBb. Ilepuon u 4acToTa.

LleHTpOoCTpEeMUTENBHOE YCKOPEHHE

Texuuueckue yCTpONCTBA: CIHUJIOMETD,
JIBIDKEHHUE CHAPAJIOB, LEMHbIE U PEMEHHbIE

niepeiauu

IIpakTnyeckue paboTBhI. N3mepenne
MTHOBEHHOH CKOPOCTH. HccnenoBanue
COOTHOUICHUSI MEXKIY IYTAMH, IPONICHHBIMU
TEJIOM  3a  IOCJIEeJOBaTelIbHbIE  PaBHBIE
IIPOMEXYTKH BPEMEHHU MPU PaBHOYCKOPEHHOM
JIBUKEHUHM C HA4YaJbHOW CKOPOCTHIO, PAaBHOM
HyJt0. M3yueHue nBHKeHUs IIapuKa B BA3KOM
KHUIOKOCTH. I/I3yquHe JABUXKCHUA TE1a,

6pOH_IeHHOI‘O TOPU30HTAJIbHO

22

JNHAMUNKA

22.1

[TpuHnMn OTHOCHUTEJIbHOCTH lammnes.
[Tepbiii 3axkoH HeroToHa. HHeprumanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHnun cynepno3unuu

CHII

223

Bropoii 3akoH HprooToHa miis MarepuaabHOU
TOYKM B WHEPLHAIBHOM CHCTEME OTCYETa
(UCO). Tpermit 3axkoH HproroHa s

MaTCpHaAJIbHBIX TOUCK

224

3akoH BCCMUPHOTO TATOTCHHA. Cuna TSKeCTH.

[TepBas kocmuyeckasi ckopocThb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tpenue. Cuna TpeHus
CKONBKEHUSA W CWjIa  TPEHUS  TOKOS.

Koaddunment tpenus. Cuna cOmpoTHUBICHUS




Ipu IBUXXCHHUH TCJIa B )KUAKOCTHU HUJIA I'a3€

227

HOCTyrIaTeJ'IbHOG M BpaliaTCJIbHOC ABHIKCHUC

a0COIOTHO TBEPIOTO Tela

228

MOMEHT cUJIbl OTHOCUTEIBHO OCH BpAlLCHMUS.
[Ineqo cwiibl. YCa0BUS paBHOBECHS TBEPIOTO
tena B UCO

229

Texanueckne y@[‘pOﬁCTB&Z IOAIIMUITHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTuyeckue paboThl. M3yueHue IBUKEHHS
Opycka 10 HAKJIOHHOM IUIOCKOCTH IO
JeiictBueM Heckonbkux cwil. MccienoBanue

3aBUCUMOCTH CHJI YHIPYIOCTH, BO3HUKAIOLIUX
B AedopMupyemMoil NpyKUHE U PE3MHOBOM

oOpaslie, OT BEIWYMHBI UX jaedopmarium.
HccnenoBanue ycaoBUil paBHOBECHUS TBEPIOTO

TCJa, UMCHOIICTO OChb BpalllCHU

23

3AKOHBI COXPAHEHN B MEXAHUKE

2.3.1

NMrynbc  MarepuallbHOM  TOYKH, CHCTEMBI
MaTepUalbHBIX TOYeK. Mmmynsc cunsl u

HN3MCHCHHEC UMITYJIbCA TCIIa

232

3akoH coxpaHeHuss ummyiasca B HCO.

PeakTuBHOE OBIKEHUE

233

PaGora cubt

234

MOoOIIHOCTD CUJIBI

235

Kunetnueckas SHEPIrusa MaTepHaﬂLHOﬁ TOYKH.

Teopema 0 KHHETHYECKOW YHEPTUU

2.3.6

IlorenumaneHas  sHeprud. [loTeHnumanbHas
SHEPIUs yHIpyro ne(opMupoBaHHON
npykuHel. I[loreHnmanpHas dHeprus Tena

BOJIM3U MOBEPXHOCTU 3eMIIH

2.3.7

[ToreHmanpHple U HENOTEHIIMAIBHBIE CHIIBL.
Csi3p  pabOThl HEMOTEHIMATBHBIX CHI C
W3MEHEHUEM MEXAHUYECKOU SHEPrur

CHUCTEMbI TCII. 3akoH COXpaHCHUA




MEXaHHYECKOI OHCPIrun

2.3.8 VYnpyrue v Heynpyrue CTOJIKHOBEHUS
130 TexHuuecknue yCTpONCTBA: IBUKEHHUE PaKeT,
o BOJIOMET, KOIIEp, NPy KUHHBINA TUCTOJIET
[Tpaktuyeckne paboTel. M3yueHue cCBs3H
5310 CKOpOCTEH Tel TMpH HEYNpyroM yjape.

Hccnenopanue CBA3U pa6OTLI CHJIbI C

H3MEHEHHEM MeXaHUYEeCKOM OHEPIHHU TECJ1a

MOJIEKYJISIPHAS ®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHU

3.1.1

OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. bpoyHnoBckoe
nerxenue. udoysus. Xapakrep IBUKEHUS U

B3aMMOJASHCTBHS YaCTHI] BEIISCTBA

Mopgenn CTpoeHusT Ta30B, JKHAKOCTEH U
TBEPABIX Tel U OOBSACHEHWE  CBOKCTB

BCIIIECTBA HA OCHOBE ITUX MOJENCH

Macca MOJICKYJIL. KommnuecTBo BCIICCTBA.

[Tocrosnnast ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [llkana remneparyp Llenbcust

Mogens  HWAeanbHOro  rasa. OcHoBHOE
ypaBHEHHUE MOJICKYJISIPHO-KMHETHYECKOM

TCOpHU UJCATIBLHOIO rasa

AOcomoTHas TemrepaTypa Kak Mepa CpeaHei
KUHETHYECKON PHEPTrUU TEIJIOBOTO JBMKECHUS

yactuil raza. [lIkana remnepatyp KeapBuna

VYpaBuenne Kianeiipona — Mengeneesa.

3akoH /lanpTOHa

I"azoBbie 3akoHBI. M30mporneccsl B UaeaibHOM
ra3c¢ C IOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA:

u30TepMa, U30X0pa, n300apa

Texnuueckue YCTpOMCTBa: TEPMOMETD,

OGapomeTp




3.1.10

[Ipaktuueckue paboTel. M3mepeHue Macchl
BO3/yXa B KJacCHOM komHare. McciaegoBanue
3aBUCUMOCTH MEXIY [MapaMeTpaMu COCTOSHUS

pa3peKEHHOTO Tra3a

32

OCHOBbI TEPMO/IMHAMUKIA

3.2.1

TepmonuHamuueckass cucreMa. BHyTpeHHsS
SHEPrusi TEPMOAMHAMHYECKONW CHUCTEMBI H

Coco0Bbl €€ U3MEHEHUS

322

KonnuectBo Temnotel u padota. BHyTpeHHss

OHEPTUA OAHOATOMHOI'O UJICAJIBHOTI'O T'a3a

323

Bunel  Terionepenayu:  TEIIONPOBOAHOCTD,
KOHBEKLIHs, U3IydeHue. Terno€MKOCTh Tela.
VnenpHas TEIIOEMKOCTHL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPpU TCILIOIICPpEaAAYC

324

[lepBblii 3ak0H TepMoanHaMUKU. [[pumeHeHne
IIEPBOTO 3aKOHA TEPMOJIMHAMUKU K
n3omnporeccaM. ['paduyeckas HHTEpIpETAIUs

paboThI raza

3.2.5

TenmoBbie MamwuHbl. [IpuHUIMNBL IEHCTBHS
TEIIOBBIX MaruH. [IpeoOpazoBaHus 3HEPTUH
B TEWIOBBIX  MammHaXx. Koaddumuent
nosiesHoro  gedctBus  (mamee —  KIIJ)

terioBor MamnHbl. Hukin Kapuao u ero KI1/]

3.2.6

Bropoit 3aKOH TEPMOJIMHAMHUKH.
HeoOpatumocTs  mpormeccoB B TPUPOJIE.
TeruoBbie JBUTATEIIN. DKOJIOTNYeCcKne

pOoOIEMBI TEIIOIHEPTeTHKH

3.2.7

Texnuueckue YCTpONCTBA: JBUTATEIIb
BHYTPEHHETO Cropasus, OBITOBOI

XOJOANUJIbHUK, KOHAUIITUOHED

3.2.8

[IpakTuyeckue padboTsl. I3mepenue yaenbHOM

TEIIIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHNA BEIHECBA. ®A30BBIE I[IEPEXO/IbI

3.3.1

[MapooOpa3oBanue u KoHIeHcalws. Mcnapenue




u KUTICHUE. VY nenbHast TEIJI0Ta
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphI

KHIICHUA OT JaBJICHUSA

AOComI0oTHAsS M OTHOCHUTENbHAs BJIAXKHOCTD

3:3.2 BO3AyXa. HachlllieHHbIN map
Teépmoe  Teio. Kpucrannnueckue u
333 amopdHbIe Tenma. AHH30TPONHS  CBOMCTB
o KpPUCTAJIJIOB. Kunxue KPUCTAJLIIBL.
CoBpemMeHHbIE MaTEpUAIIbI
334 [lnaBnenne W KpucTaUM3auusA. Y IeiabHast
o TeruioTa rmuasieHus. Cyomumanus
3.3.5 VYpaBHeHue TemnoBoro damxanca
TexHudeckue yCTpPOWCTBA: THUTPOMETP H
336 NICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
o MOJIyYEHUSI COBPEMEHHBIX MaTE€pPUAJIOB, B TOM
YHCJIe HAHOMATEPHUaJOB, U HAHOTEXHOJIOTUH
337 [IpakTrueckue paboTHI. N3mepenue
o BJIQYKHOCTH BO3/TyXa
4 OJIEKTPOJJUHAMUKA
OJIEKTPOCTATHUKA
411 DnekTpuzanus Tesl. DJISKTpUudeckuil 3apsa. [[sa
o BUJIA AIEKTPUUECKUX 3apsiIOB
410 [IpoBogHMKHY, JUDJIEKTPUKU u
o MOJTYTIPOBOTHUKH
4.1.3 3aKOH COXpaHEHUS JIEKTPUUECKOT0 3aps/ia
4.14 B3aunmopeiictBue 3apsaoB. 3akoH Kynona
4.1 DneKkTpuyeckoe nore. Hampsiox€HHocThb
415 3JIEKTPUIECKOTO OJI. [Tpunun
o cynepno3unui.  JIMHUKM — HaNpsHKEHHOCTHU
AIIEKTPUYECKOTO OIS
416 PaGota cum  9IEKTPOCTATHYECKOTO  TIOJIS.
o ITorennuan. Pa3HocTs HOTEHIINATIOB
417 [IpoBOMHUKU M JUAIEKTPUKHU B TMOCTOSHHOM

QJICKTPHUICCKOM I0JI€C. I[PDJ'ICKTpI/ILICCKaH




IpOHHULIACMOCTDb

DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 DNEeKTPOEMKOCTh  IUIOCKOTO  KOHJEHCATopa.
DHeprus 3apsHKEeHHOTO KOHJIEHcaTopa
TexHuueckue  yCTpOWCTBA:  AJIEKTPOCKOI,
419 NNEKTPOMETP, AJIEKTPOCTATUYECKAs 3alluUTa,
o 3a3eMJIEHHE JJIEKTPONPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 IIpakTuyeckue paboTHI. N3mepenue

ANMEKTPOEMKOCTH KOH/IEHCATOPA

42

OCTOSIHHBIN SJIEKTPUYECKHNI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Vcnosus CyLI€CTBOBaHUA ITOCTOSIHHOI'O

4.2.1 aneKkTpudeckoro Toka. Mcrounuku toka. Cuna
Toka. [loCTOSIHHBIN TOK
422 Hanpsokenune. 3akon Oma i ydacTka Henu
423 DNEKTPUUECKOE COMPOTUBIICHUE. Y IETBHOE
o COTIPOTUBIICHHUE BEIECTBA
424 [locnenoBarensHoe, napaiesibHOE,
o CMEIIIAHHOE COEIMHEHNE MPOBOAHUKOB
Pabota anmexkTpuueckoro toka. 3akoH [[koyis
4.2.5
— Jlenna
4.2.6 MOIIHOCTB AIEKTPUUECKOTO TOKA
anekTpoaBwkymmas cuina (manee — IJC) u
427 BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHUKA TOKA.
o 3akoH Oma s TMOJHOW (3aMKHYTOK)
anekTpuyeckoi nenu. Koporkoe 3ambikanue
OneKTpoHHas IIPOBOJAUMOCTD TBEPIBIX
428 METaJJIOB.  3aBUCHMOCTb  COIPOTUBIICHUS
o METaJIOB oT TEMIEpaTypbl.
CBepxnpoBOAUMOCTh
429 OnexTpuueckuid TOK B BakyyMme. CBoiicTBa
o 3JEKTPOHHBIX ITyYKOB
4.2.10 [TonynpoBoaauku. Co6CTBEHHAs ¥ IPUMECHAS




IpOBOAUMOCTDL IOJYIIPOBOJHUKOB. CsBolicTBa

p-n nepexoza. [TomynpoBoiHUKOBbIE TPUOOPHI

4.2.11

ONEeKTpU4eCKUid  TOK B AJIEKTPOJIMTAX.
OnekTpoiuTHYeCKas JMCCOLUALINS.

DneKTpoIu3

4.2.12

DNEKTPUYECKUMA TOK B rasax.
CaMOCTOSTEIIbHEIN ¥ HECAMOCTOSTEILHBIN
pa3psan. Pa3nuuHble TUIBI CAMOCTOSITETLHOTO

pazpsaa. Mosnus. [Tnazma

4.2.13

Texauueckue yYCTpOWCTBA:! aMIiepmerp,
BOJITMETP,  pEOCTaT, MCTOYHHKM  TOKa,
AJIEKTpOHArpeBaTeIbHbIE pUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COIPOTHUBIICHUS, BaKyyMHbII MO/,
TEPMUCTOPBI u (oTope3ncTopsl,

HOJIprOBOI[HHKOBI)IfI Auoa, raJlbBaHUKa

4.2.14

IIpakTuyeckue paboTHI. N3yuenune
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB.
M3mepenne DJIC ucTOUHMKA TOKA U €ro
BHYTpPEHHEro comnpotusieHus. HaOmronenue

AJEKTPOJIU3a

11 KUIACC

Kon Konnposepsiemoro
pasaena 3JIeMEeHTa

IIpoBepsieMbIe 3J1eMeHTHI COTEPKAHUS

4

SJIEKTPOJJUHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA AL MHAYKIIA

4.3.1

ITocTosnHble MarHuThl. B3anMmomelicTBre

IIOCTOSAHHBIX MarHuTOB

43

432

MarautHoe mone. BekTop MarHuTHOM
nHAYKIMY.  [IpuHIMnD — cynepnos3unmm.
Jluaun marHuTHOM uHAyKuuu. Kaprtuna
JIMHAA  MAarHUTHOM  MHOYKIMH  TIOJISI

IIOCTOAHHBIX MarHuTOB




433

MarHutHO€ MoJjie¢ TPOBOJAHUKA C TOKOM.

KapTuna nuHuMil 0ojg JIJIMHHOTO MPSIMOTO
MPOBOJHHWKA M 3aMKHYTOI'O KOJIbLIEBOTO
MPOBOJIHUKA, KATYIIKU C TOKOM. OmbIT
Opcrena. BzaumopaeicTBre mpoBOJIHUKOB C

TOKOM

434

Cuna Amriepa, e€ MOIYyJb U HallpaBICHHUE

435

Cuna JlopeHnua, e€ MOJlyJIb U HallpaBJICHHUE.
JIBrkeHHe  3apsHKEHHOM — 4YacTHUILBl B
OJTHOPOJHOM MarHuTHOM moje. Paborta

cuiibl Jlopenna

4.3.6

SIBneHue 3HeKTp0MaFHI/ITHOﬁ HHIAYKIHUH

4.3.7

[ToTok BekTOpa MarHUTHOW MHTYKLIUH

4.3.8

O/1C unayKkuuu. 3aKoH 3JIeKTPOMAarHUTHOM

nHaykuuu Papanest

439

BuxpeBoe anektpuueckoe mone. IC
WHIYKUMA B TPOBOJAHHKE, JBHXKYIIEMCS
MOCTYNaTeNbHO B OJTHOPOJAHOM MarHUTHOM

I10JIC

4.3.10

[IpaBuio Jlenna

4.3.11

NHayKTUBHOCTH. SIBIIEHHE CAMOWHYKIIUH.

S/1C caMOMH KU

43.12

9Hepr1/151 MAarafuTHOIO IIOJIsI KAaTyHIKHU C

TOKOM

43.13

DJIEeKTPOMArHuTHOE ToJie

4.3.14

Texnuueckue yCTpOﬁCTBaZ IIOCTOSAHHBIC
MAarHumThblI, SJICKTPOMArHuThlI,
QJICKTPOABUIATCIIb, YCKOPHUTCIIN

OJICMCHTAPHBIX YaCTUll, MTHAYKIUOHHAA ICYb

4.3.15

[IpakTnueckue paboTHI. N3yuenne
MAarHATHOTO TIOJISl KAaTyIIKM C TOKOM.
UccnenoBanue  O€MCTBUSL  MOCTOSIHHOTO
MarHMTa Ha pamKy ¢ TokoM. MccienoBanue

SABJICHHUA SHCKTPOMaFHI/ITHOﬁ HHAYKIUA




KOJIEBAHUMA 1 BOJIHbI

5.1

MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIELAHU A

KonebarensHas  cucrtema. CBoOOmHEBIE
Konebanus. ['apmoHnyeckue KojaeOaHuUs.
[lepmon, wacrora, ammuuryna u ¢asza

KoJIeOaHui

[IpyxvHHBIH MasATHHK. MareMaTu4ecKuil

MassTHUK

YpaBHEHHE TapMOHHYECKUX KOJICOAHHUH.
5.13 Kunemarnueckoe u TUHAMAYECKOE

OITMCaHHE KOJIe0aTeILHOIO JBHXCHUS

[IpeBpamenue SHEPruu IpH
TapMOHUYECKHUX KOJICOaHUSX. Cas13b
5.14 aAMILTUTY 1Bl KoJIeOaHui HCXOJTHOM
BEJIMYMHBI C aMIUIUTyAaMH KojeOaHui eé

CKOPOCTH U YCKOPEHUS

Konebarenpuplii  koHTYp.  CBOOOIHBIC
ANEKTPOMArHUTHBIE KoJIeOaHHs B
WICAUTHHOM  KOJEe0aTelnbHOM  KOHTYpe.
AHanoruss MeXIy MEXaHHYeCKUMH H
AJIEKTPOMArHUTHBIMHU KOJICOAHUSIMHU.

®opmyna ToMcoHa

3aKkoH COXPAaHCHUA SHEPruu B HJACAIIBHOM

KoJiIe0aTeIbHOM KOHTYPC

BbIHyX/IeHHbIE MEXaHUYECKHUE KojeOaHusl.
Pe3onanc. Pe3onancHas KpUBasl.
BBIHY)K)IGHHI)IG OJICKTPOMAarHuTHBIC

KoJIeOaHusl.

[lepemennslii  TOk.  CHHycCOMIANbHBIN

IIEPEMEHHBIN TOK.

MorHOCTB NepEeMEHHOT0 TOKA.
5.1.9 AMIUTUTYAHOE U JIEUCTBYIOIIEE 3HAYCHUE

CHJIBI TOKa U HAITPSKCHUA

5.1.10 Tpancdopmarop. [IponsBoacTso, nepenada




U NOTpeOJIeHHe BIIEKTPUYECKONH IHEpPIrUu.
OKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE
IEKTPUYECKOW  DHEPIHUH. KynsTypa
UCIIOJIb30BAaHUSI  DJIGKTPOSHEPTUU B

OBCEIHEBHON KU3HU

TexHuueckue yCTpoucTBa: ceiicmorpad,

5.1.11 ANEKTPUIECKUI 3BOHOK, JTUHUT
AIIEKTpoIIepeaay
[Mpaktnyeckne pabotel. HccnemoBanue
3aBHCHUMOCTH TIEPHOAAa MAaJbIX KOJIeOaHHIA
5112 T'py3a Ha HUTU OT IOJIMHBI HUTHU W MACCBI

rpy3a. HccnegoBanue NEpEMECHHOTO TOKA B
LK W3 II0CIEA0BATEIbHO COCOUHEHHBIX

KOHACHCATOpPAa, KaTYIIKHU U PE3UCTOPA

5.2

MEXAHUYECKHUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanndeckue BOJTHBI, YCIIOBUS
pacnipoctpanenusi.  Ilepumon.  CxopocTb
pacrpocTpaHeHWsl ¥ JUIMHA  BOJIHBL.

HOHCpe‘-IHBIG " IpOaAOJIbHBIC BOJIHBI

522

HNuTtepdepennus u U paxius

MEXaHUYCCKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ' pOMKOCTh 3BYyKa.

BricoTa Tona. TemOp 3Byka

524

ONEKTPOMAarHUTHBIE ~ BOJIHBL. Y CIIOBUS
W3IIy4YEHUsT  DJIEKTPOMAarHWTHBIX  BOJIH.
B3anMHas opueHTanus BekTopoB E, B u L

B SHGKTPOMaFHHTHOﬁ BOJIHC B BAKyyM¢C

5.2.5

CBOIICTBa  BJIEKTPOMArHUTHBIX BOJIH:
OTpakCHHE, NMPEIOMIICHHE, TOJIPU3ALMS,
mudpakuus, uHTeppepeHuus. CkopocTh

QJICKTPOMArduTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHNnEe HSIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U ObITY

5.2.7

HpI/IHLII/IHBI paaruocCBiA3U U TCICBUICHUA.




Paguonokanus. QHCKTpOMal" HHUTHOC

3arpsi3HEHUE OKPYIKAIOLICH CpeIbl

528

TexHudeckue yCTPOWCTBA: MY3bIKAJIBHBIC
WHCTPYMEHTBI, yJIBTpPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEJIHLMHE,
pamap,  pagMONPUEMHHK,  TEJIEBHU30D,

aHTenHa, tenepon, CBY-neyn

53

OIITUKA

5.3.1

[IpsimonuHeHOE pacHpoCTpaHEHUE CBeTa

B OlHOpoaHOM cpene. JIyu cBera

532

OtpaxeHne cBeTa. 3aKOHBI OTPAKEHUS
ceera. [loctpoenue n300paskeHHit B INIOCKOM

3epKaie

533

[Ipenomienue cBeta. 3aKOHBI MPETIOMIICHUS
CBeTa. AOGCOTIOTHBII ToKa3aTelb

MIPEIOMIICHUS

534

ITonnoe BHYTpPEHHEE OTpakCHHUE.
[TpenenpHbIl yrosl MOJHOTO BHYTPEHHETrO

OTpaXKEHUS

535

Hucnepcus  cBera. ClOXHBIA  COCTaB

oenoro cera. Llper

53.6

CoOwuparomue M pacCeuBaIONINE JIHH3HI.
Tonkas nmH3a. POKYCHOE paACCTOSIHUE H
OonTHYEeCKas  CWjia  TOHKOM  JIMH3BL
[TocTpoeHne n300pakeHUI B COOMPAIOTITIX
u paccenBarommx JuH3ax. Dopmyna
TOHKOM JIMH3BI. YBEJIWYCHHUE, J1aBaeMoe

JIMH30U

5.3.7

IIpeneinbl IPUMEHUMOCTH T€OMETPUYECKON

OIITUKH

53.8

Wntepdpepenuuss  ceera.  KorepeHTHble
VCTOYHHUKH. Ycnosus HaOMI0ICHUS
MaKCHUMyMOB u MUHHUMYMOB B
UHTEeP()EPEHIIMOHHOM KapTUHE OT JBYX

CI/IH(I)EBHBIX KOI¢pCHTHBIX UICTOYHUKOB




Hudpakuus  cBera.  JudpaxkunonHas

peméTka. YcmoBue HAOMIOIEHUS TIABHBIX

5.3.9 MaKCHMYyMOB npu nageHuu
MOHOXPOMaTHYECKOIO cBeTa Ha
JTU(PPAaKIUOHHYIO PELIETKY
5.3.10 [Tonsipuzanus ceera
TexHU4eckne YCTpOMCTBA: OYKH, JyIa,
¢doroanmapar, MPOSKIUOHHBIA ammapar,
5.3.11 MHKPOCKOII, TEIECKOTI, BOJIOKOHHAS
ONTUKA, JU(QPAKIMOHHAS  PEHIETKa,
MOJIIPOU T
IIpakTnueckue paboThI. N3mepenue
5312 nokasarens Inpesnomnenus. MccnenoBanue

CBOMCTB  HW300paXeHMM B  JIMH3aX.

Ha6mronenue nucnepcuu cBeta

SJIEMEHTbI CIIELIUAJIBHOM TEOPMU OTHOCUTEJILHOCTU

6.1

I'paHnIBl TPUMEHMMOCTH KJIACCHYECKOU
MEXAaHMKHU. IToctynarst TEOPUH
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH
MOZAYJIS CKOPOCTH CB€Ta B BaKyyMe,

MPUHIUI OTHOCUTEIBHOCTH DUHIIITEHHA

6.2

OTHOCHUTEILHOCTD OOJHOBPCMCHHOCTH.
3aMelIJ'IeHI/Ie BpEMCHU W  COKpallCHUEC

JUIAHBL

6.3

3Hepr1/1;1 " UMITYJIBC CB060,[[HOI71 YacCTHIbI

6.4

CBs13p MacChl C SHEprueil ¥ UMITYIBCOM
CBOOOIHOM YacTUIBl. ODHEpPrusi TOKOSA

CcBOOOIHOM YaCTHIIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OIITUKU

®otonbl. Popmyina [lnanka cBs3u 3HEPTUU
dboTOHA C €ro YacTtoToh. OHeprus u

UMITYJIbC (POTOHA

7.1.2

OtkpeiThe U uccnenoBanue Gporodddexra.




OIIBITEI AlT. CroneroBa. 3aKOoHbBI

dbotordpdexra

VYpaBHeHue OHHIITEHA IS

dhotorddexra. «Kpacnas TPaHUIIA

doroaddexra

7.1.4

JNasnenue ceera. OnbiTel I1.H. JIleOGenena

7.1.5

XHUMHUYECKOE JIENCTBUE CBETA

TexHuuyeckue ycTpOWCTBa: (OTOIIEMEHT,
boTonaTyuk, COJIHEYHAs Oarapes,

CBETOIHO]T

7.2

CTPOEHHE ATOMA

7.2.1

Monpens atoma Tomcona. OnbBITE
Pesepdopa mo uccne0BaHNuIO CTPOCHHUS

aToMa. HnaHeTapHasl MOJCJIb aTOMa

722

[Toctynatet bopa. N3nyuenune u
norjouieHue (GOTOHOB TPU  MEpexoe
aToMa C OJHOTO YPOBHS DJHEPrud Ha
npyroil. Bunbl ciektpoB. CekTp ypoBHeEH

JHEPrUH aToMa BOAOPO/Ia

7.2.3

BonHoBBIE cBoMicTBa 4JacTHll. BoOJHBI e
Bporins. KopmyckynsipHO-BOJIHOBOM
nyamu3M. Jludpakmus SIEKTPOHOB Ha

KpHUCTasax

7.2.4

CrnoHTanHoe U BBIHYKACHHOC H3JTY4YCHUC.

YCTpoiCTBO M MpUHIUT pabOTHI JTa3epa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPAJIbHBIN
aHaJIM3 (CHEKTPOCKOI), Jla3ep, KBAaHTOBBIN

KOMIIbIOTEP

7.2.6

[Ipaktnueckue  pabGotbl.  HaOmronenue

JIMHENYaTOro CIIEKTpa

7.3

ATOMHOE AP0

7.3.1

Metoapl HaOMIOIEHUST U PErucTpaluu

QJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITI/Ie paaArnOaKTUBHOCTHU. OnBITH




Pesepdopna mno ompenesneHuro cocTaBa
paauoakTuBHOrO wu3inydyeHus. CBolicTBa
anb(a-, 6eTa-, raMMa-u3nyueHus. Brnusaue

PaaAOaKTUBHOCTH HA JKUBBIC OPraHW3MBbI

7.3.3

OTkpblTHE  TPOTOHAa U HEUTpOHAa.
Hykmonnas monenp siapa I'eiizenbepra —
WBanenko. 3apsan sapa. MaccoBoe 4uciio

siapa. M3otomsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN "
MTO3UTPOHHBIN Oera-pacma. I"amma-
W3Iy4yeHHEe. 3aKOH  paJIMOaKTHBHOTO

pacmaja

7.3.5

9Hepr1/1;1 CBA3U HYKJIOHOB B Aape.

Anepurie cuibl. Jlepext macchl sipa

7.3.6

SAnepuble peakuuu. JleneHue U CHHTE3

szep

7.3.7

SAnepHsiit peaxTop. TepmosinepHbIit
cuHre3. [IpoGieMbl UM  HEPCHEKTHBBI
SJIEPHOM  SHEPreTUKU. KOJOTHMYECKUE

ACIICKTHI HﬂepHOﬁ OHCPICTUKHU

7.3.8

OneMeHTapHble  4YacTulbl.  OTKpbITHE
MMO3UTPOHA. (DYHI[aMeHTaJIBHLIe

B3aUMOJECHCTBUS

7.3.9

TexHnyeckue  yCTpoWCTBA:  JTO3UMETD,
Kamepa BuibcoHa, sAIepHBI  peaxTop,

aroMHas obomOa

7.3.10

IIpakTnueckne pabotel. MccnenoBanue

TPCKOB HacTuIl (HO TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPO®U3NKN

8.1

Bun 3Bé3mHoro neba. CosBe3nus, spKue

3Bé3,Z[I)I, IJIaHCThI, UX BUIUMOC IBUKCHUC

8.2

Comueunast cucrema. llmaHeTsl 3EMHOI

I'pyHIIbIL. IInaHEeTHI-TUTaHTBI n Hux




CIIYTHUKH, KAapPJIMKOBLIC IIIAHCTHI. Masie

Tena CoTHEUHOM CUCTEMEI

8.3

Comunie, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

WcTtounuk sueprun ComHIia U 3B€3]1

8.5

3BE31bl, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTh, paauyc, TeMIeparypa,
150:¢ B3aUMOCBS3b. Juarpamma
«CTIEKTPAIbHBIA KIACC — CBETUMOCTDHY.
3BE3apl TJIABHOM  IOCJIEOBATEIBHOCTH.
3aBHCHUMOCTh «Macca — CBETUMOCTbY» IS

3BE3]1 IVIAaBHOM MOCJIEIOBATEILHOCTH

8.6

Bnyrpennee CTpOEHUE 3BE3N.
CoBpemeHHbIE MPEACTaBICHUS o
IIPOUCXOXACHNUHN U 3BotoLMu CoslHLA U 3BE3.

OTamnel )KU3HU 3BE3 ]

8.7

Mneunsii  Ilyte — Hama [amakrtuka.
CnupanbHas  crpykrypa  ['anaktukwy,
pacnpeneneHue 3BE3N, Tra3a U IbUIM.
[lonoxxenne wu paBwxkenne ConHoa B
lamaktuke. Ilmockas u  cdepudeckas

nojcucTemsl [ amakTuku

8.8

Tunelr ranaktuk. PamguoranaktTuku H

KBazapbl. YEpHBIE ABIPHI B AIpaxX raJIAKTHK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoH XaO6ma. Pas3OeraHue ranakTuk.
Bospact u pamuyc Bcenennoil, teopus
bonpmoro B3peiBa. Mogens  «ropsiuen

Bcenennoi». PennkToBoe n3nydeHue

8.10

Macmrabnass ~ ctpykrypa  BceneHHoi.
Meraranaktuka. Heperménusie npooiembl

aCTPOHOMHH




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET






