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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHILIETIIUY TIpernojilaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Copmepxanue mporpaMmbl 1O (U3HMKE HaNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiraccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTBYyeT TpedoBanusiM @PI'OC COO K miaaHupyeMbiM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM OOyUEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaU3alMi MEXIPEIMETHBIX CBs3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3UKU Ha YPOBHE CPEAHEro oOIero oopa3oBaHusl, INIaHUPyEMbIE
pe3ynbTaTthl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpPEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yuyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOHMX 3aKOHAaX MHPHUPOABI, BBICTyINas B
KauecTBe y4eOHOro ImpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxaromniem mupe. UIKoapHBIN Kypc GU3NKH — CHCTEeMOOOpasyomuii
JUIsSL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB W SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTHH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUS KOCMOCa,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMH U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/1 B GOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHME YMEHHI NPUMEHSATh HAy4YHBIA METOJ
MO3HAHUS TIPU BHITIOJHEHUY UMHU YYEOHBIX UCCIIEOBAaHUM.

B ocHOBY Kkypca pusuku 111 ypOBHS CpEIHETO 001IeT0 00pa30BaHUsI TTOJIOKEH
pAA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJECPKUT MaTepual U3 BceX pa3ziesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DH3HKHU.



Hoes eenepanuzayuu. B cooTBeTcTBUM € HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYT ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
(dopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU TTpoOIeMaMu.

Hoes npuxnaonoti nanpasnennocmu. Kypc hbusuku rnpemnonaraet 3HakoMCTBO
C IIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUYECHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYXKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpPEAHEro OOILEro
oOpa3oBaHusl SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI PU3NYECKON TeOpuH, posid (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, IPaHULIAX TPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHUCTEMHO-AEATENbHOCTHBIN TOIX0J B Kypce (DM3MKU Pealn3yeTcsl MPEexIe
BCEro 3a CYET OPraHU3allUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXCs.
Jly1st 6a30BOTO YPOBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrPaAMMeE
no (usuke OObEIUHEHBI B OOIIMK CHUCOK YYEHHYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX padOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHaIIeHus kabuHera ¢usuku. [lpu
3TOM oOOecrneurnBaeTcsl OBJAJCHUE OOYYaloIMMUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, HUCCIEAOBAaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U
MIOCTAaHOBKY OIIBITOB 110 TPOBEPKE MPEITI0KEHHBIX THIIOTES.

Bonblioe BHUMaHKE yIeisieTCsl PEIICHUIO0 PACUETHBIX M KaUeCTBEHHBIX 3a/1au.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nueckol MOJENbl0, MO3BOJSIONIME NPUMEHSATh HW3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U UHTETpUPYs 3HAHUS U3
pa3HbIX pa3naesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUSI (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOLIEH
KU3HH, TpeOyromue BhIOOpa (U3UYECKON MOIECNIU I CUTyallMdl MPaKTUKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepuaIbHO-TEXHUUECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aThCsl B YCJIOBHUAX MPEAMETHOTO
kaOvHeTa (PU3MKU WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKMKJIA. B xabuHeTe U3k AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe 00OpyIOBaHME [Js1 BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTrpamMme IO
¢bu3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JemoHcTpanonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBHUH C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBaET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX MPAKTHUYECKUX pPadoT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTAa Ha JBYyX oOydJamomuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUSI JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpUil.

OCHOBHBIMU LIENISIMU U3y4€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (dopMmupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUIN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa H3yueHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSCHATH SBJICHUS C HCIOJIb30BAHUEM
bu3MYeCcKuX 3HAHUHN M HAYYHBIX JJOKA3aTeIbCTB;

o (opMmupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTrkeHne 3TUX Ienei oOecrednBaeTCsl pelIeHneM CIEIyIOMNX 3a71ad B

Iporiecce u3yueHus Kypca (U3UKH Ha YPOBHE CPEIHET0 00IIero oopa3oBaHus:

e MpuOOpETEHNE CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (HU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M SJIEMEHTHI aCTPO(PHU3UKY;

e (dopMHpoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OoObsiCHeHUS (PHU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHUSA
MIPAKTUYECKUX PELICHUM B MIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
busznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIHHOE
co3anue GU3NYECKON MOJIENH, a/IeKBAaTHON YCIOBHSAM 3a/1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuu UHGOpMAINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHM NJIsl pa3BUTHS YMEHHUI MPOEKTHO-KUCCIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPEIHEr0 OOIIEero
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HeZeN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BBIOOP
NpoOBeNEeHUsT J1a0OpPaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
0COOEHHOCTEH 00YyUarOIUXCSl.



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS

@dusnka — Hayka O mpupone. HayuHble METOABI MO3HAHMS OKPYKAKOLIETO
Mupa. PoJib 3KcriepuMeHTa U TEOPUHU B MPOLIECCE TTO3HAHUS TPUPOIBL. DKCIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3nYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb u Mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeIHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIeHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHnEe MaTepUaIbHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactora obparnieHust. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KECHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE MTEpEIavu.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopoCcTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENBPHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3unuu cuil. Bropoi 3akon HetoToHa aiis
MaTepuagbHON TOUkU. Tpernii 3akoH HproTOHA 1151 MaTepraibHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eCcKkre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUHH.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM MOABEME U TIAJICHUU.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBust paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padbomul

Nzyuenue aBmxeHUus Opycka o HaKJIOHHOM TIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIlvH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coOXpaneHus 6 MexaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cullbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHnuuanbHas SHEPTHUs YIpYro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3BMEHEHUEM MEXaHUYECKOW IHEPTUU CUCTEMBI TEJI. 3aKOH
COXpPaHEHUSI MEXaHUUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS HU
B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U OOBSCHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl Monekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenncus.



Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HACANbHOTO ra3za. AOCOJIIOTHas TeMmmepaTypa Kak Mepa
CpelIHEell KWHETUYECKOW SHEpruu TEIUIOBOro JBMKEHHMsS uactul] rasa. [llkxana
temneparyp KenbBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OoapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpiThl TI0 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

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

HccnenoBanre 3aBUCUMOCTHA MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMmonunamuueckass cucrema. BHYTpEHHsASI 3HEpPruss TEPMOJIUMHAMHUYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KonmnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKI[US, U3TyYeHHUE. Y IeJIbHas TEIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH NpH TEIIoNepeaye.

[Tonsitue 06 ammabatHom mporecce. I[lepBblii 3aKOH TEPMOJUHAMUKH.
[Ipumenenne TmepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIJIOBBIX MaimuHax. KodpQuIMeHT moie3Horo
nericTBus TemioBod MmammmHbl. I{ukn KapHo um ero ko3pduimeHT I0Ie3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEeMbl TEIIOIHEPTETUKH.



TexHHUYecKue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Teja MPHU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHYTpEHHEN SHEPTUH (TeMIIepaTyphl) Tela Npy TeIionepeaaye.

OneIT N0 a1MabaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopaenu napoBoil TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sakcnepumenm, nabopamopmuvie padomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éeuyecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHxaeHcauus. Mcnapenue u xuneHue. AOCONIOTHas U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllmeHHbI map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KAIIEHUS OT JIABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
kpucramwioB. JKuuakue xpucramwisl. CoBpeMeHHble Marepuaisl. IlnaBieHue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHruueckue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: THIPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenue npy NnoHM>KEHHOM JJaBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne 0OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTrpoguHamMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3apsa. J[Ba BU1a 3JEKTPUIECKUX 3apsI0B.
[IpoBOHUKM,  JMAJAEKTPUKHM M TOJYIPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOrO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
OnekTpuyeckoe mnoje. Hanpsok€HHoOCTh  anmekTpudeckoro moiid.  I[IpuHuumn



CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpoBOOHUKN W [UAJIEKTPUKUA B SJIEKTPOCTATHUUYECKOM Toisie. [ludnexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TMOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMDIEKTPUKY B 3EKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAAH
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 371eKTpOEMKOCTH KOHIEHCATOPA.

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

ONEKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS SJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE TPOBOHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHoOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOABUKYILAsA CUJIa U BHYTPEHHEE CONPOTUBIIEHUE HCTOYHHMKA TOKA.
3axon Oma 115 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONeKTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUSI METAJUIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITy4KOB.

[TosynmpOBOAHUKH. CoOcTBeHHass U IpUMECHast IIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCKuidi TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsaa. Monnus. [1nazma.

TexHHUYecKue YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TNO/I, TaJbBaHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa U NPOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBIsIETCS C
y4E€TOM COAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOrMK, XUMHUH, reorpadu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C MU3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quanueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, UxX rpaMKu U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEIayy, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DIIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajJbBAHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOIUIbHHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHI. B3anMoAeICTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoOe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pHHIMI Cynepno3niny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKIMU. KapTWHa NMHUNA MAarHUTHOM HWHIAYKLIHWW I10JIS
IIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHMH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOrO INPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHHKA, KAaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOTyJib U HalpaBlieHHE. J[BUXKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHMTHOM HMHAYKIUU. [lOTOK BEeKTOpa MarHMTHOMN
WHAYKUUU. OJIEKTPOABIKYLIAs Cujia HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapanes.

BuxpeBoe »ieKTpUyYecKoe ToJyie. ODJIEKTPOJABIKYIIAS CUla HHIYKIUU B
MPOBOJIHUKE, TBUXKYIIEMCS IOCTYNATENbHO B OAHOPOJHOM MAarHUTHOM MOJIE.

IIpasuo Jlenua.

NHAyKTUBHOCTb.  SIBIIGHME CAMOMHIYKUWW. OJIEKTPOABWXKYILNAS CHJIA
CaMOMHIYKLIHH.

DHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAKM MHAYKIUYA MarHATHOTO MOJIA.

B3anmoeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne NeMCTBHS MOCTOSHHOTO MAarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenrHast cucrtema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHWU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoieOaHUU.
[IpyXrHHBIN MassTHUK. MaremMaTM4eCKUl MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npy raApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojiebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 3JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JACHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE eKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

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



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanre CBOMCTB BBIHY X JACHHBIX KOJIEOaHUN.

Halnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mocienoBaTENIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIAa MabIX KOJIeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanue NepeMEHHOT0 TOKA B LIEIIU U3 ITOCIEA0BATEIBHO COCTUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUMHbBIE 60JIHbL

Mexanuyeckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. I[lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepedHple W MPOAOJBHBIE BOJIHBL.
HnTepdepentus u qudpakius MEXaHHYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNUE OKPYIKAIOIIEH Cpebl.

TexHUYecKue YCTpOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMarHOCTHMKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneObmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmntonenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u auppakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabmroneHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
YaCTOTON KOJeOaHMIA.



HccnenoBanre CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPEJTOMIICHHUE,
noJisipu3arys, Tudpaxius, THTEpPEpeHITHSL.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETAa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroa IMOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBera. LIBerT.

Cobwuparorire 1 paccenBaromye TuH3bl. ToHKas muH3a. DOKyCHOE pacCTOSIHHE
U OoNTHYecKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOJEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemi€étka. YcIoBUE HaOMIOACHUS
IJIaBHBIX ~ MAKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckne yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpAaHEHUE, OTPAKEHHE M IMPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUH B JTMH3aX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenune natepdepeHnm cBera.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TomyyeHue cekTpa ¢ TOMOIIBIO MPU3MBI.

[Toyyenue ciexkTpa ¢ MOMOIIBIO AUGPAKIIUOHHON PEIIETKY.

Hab6mronenue monsipu3aiuu cBeTa.

Yuenuueckuii skcnepumenm, nabopamopmusvie padbomul

N3Mepenue rnokaszaress NpesioMIICHUS CTEKIIA.



HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

[ paHuIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTyaTel criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTH DWHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpPAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruer U UMIYJIbCOM PEISITUBUCTCKOW YaCTHUIIbI. DHEPTHS
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEpruu HOTOHA C €T0 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
doToapdexra. YpaBuenue OiiHmTeiiHa 11 poTodpdekra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M MPAKTHUECKOE MPUMEHEHHUEe: (POTODIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oTo3dQdeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
IlmanerapHas Mogmens aroMma. lloctynatel bopa. M3nydenue u morionieHue
(GhOTOHOB MpU TEpexojie aToMa C OJHOrO0 YpPOBHS DHEPTrUUM Ha Jpyrou. Bujbr
crekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BousHOBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JTyaJn3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

Habnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HaOmnronenue 1MHE4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paauoaktuBHOCTH. OnbITh Pe3epdop/a 1o onpeneaeHnto coctaBa paguoakTUBHOTO
usnyuenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmoHHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnan. DIEKTPOHHBIM U TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SaepHbie cuibl. Jlegekt Macchl siapa.

Snepnseie peakunu. [lenenue u cuHTe3 SIEp.

SAnepnwiii peaktop. Tepmosinepubpiii cunTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JI€MEHTAPHBIX YaCTHLI.

®dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUYECKOE IIPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, siepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUY U ACTPOPUIMKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBHOKCHHE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHII@ U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpabHBIM KJlacC —
CBETUMOCTBY». 3BE3JbI TJIABHOM IOCICIOBATCILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEeHHEE CTpOCHUE



3B€311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenue n aBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapHs U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

O0o0maromiee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHUU B COBPEMEHHOW HAYyYHOU KapTHHE MHPA, poJib (U3HUUYECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUYECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCyIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMM MaTE€MAaTHKH,
OHOJ0ruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIbHUKOB,
oTIpeJIeICHHE TUIOMIAIN TIOCKUX PUTYp U 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJjieOaTelbHbIC
JIIBVKECHUS B )KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTNIECKON PEeETKH, CIEKTPATIbHBIA aHATHN3.



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

Texnonozus: JVMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIECUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarolUXCsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE pean3alid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UILIMKM 00YYaIOIIEeTroCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aUMOJICNICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTh POCCUNUCKOMN IPaXkTaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU 1 TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYAsl CTETUKY HAYYHOI'O TBOPYECTBA,
puUCyIIero (pu3ndecKoit HayKe;

S) TPy10BOI0 BOCIIMTAHMS:



UHTEpEC K pa3NnyHbIM cdepaM MpodhecCHOHATbHON NEesSTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BBIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTH JKOJIOTUYECKON KyJIbTYpPbI, OCO3HAHHE TJI00aIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE AEHCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIISAThH POEKTHYIO U UCCIEA0BATENbCKYIO AESITEIIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITETbHO  (OPMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS] MPOOJIEMBbI C y4ETOM aHalM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH U BBHITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBhIe uccieaoBarebCKHe AeliCTBUA:
BJIaJIETh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATHUSIMU M METOJaMHU
buznyeckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIIEHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB TIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETALUNA, TMPEeOOPa30OBaHUI0 ¥ TPUMEHEHUI0O B PA3IWYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJISITH TPUYHMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTCPUH PEIICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7aydl  pPe3yJIbTaThl,
KPUTHUYECKHA OIICHUBATh UX OCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPCHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JaCTh
KU3HEICATCIHHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IIPEAMETHBIX 00JIacTek;

BEIJIBUTATh HOBBIC HJICH, TIPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

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

Pabora c nnpopmanueii:

BJIaJICTh HAaBBIKAMHM TOJYYCHHS HMHGOpPMAIUU (PU3MUECKOTO COJACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CHUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3a/1a4 ¢ COOI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HWH(OOPMAIMOHHOM
0e3011aCHOCTH;

Co3/1aBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4ETOM Ha3HAYCHUST WH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BHIOUpast ONTUMAILHYIO
dbopMy TIPEICTABIICHUS ¥ BU3yaTH3aIUH.

KoMMmyHMKaTHBHBIE YHUBeEPCAJbHbIE YUeOHbIE 1eiCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3HKHU U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh TPEANOCHUIKM  KOH(DJIUKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOU
paboTHI;

BBIOWpATh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM OOITMX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0T0 YieHa KOJUICKTHBRA,;

NpPUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXIATh pE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO YIaCTHUKA KOMAH/IbI B OOIITHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBHU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacIIMPATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPENIOYTECHUN;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTrO
pEeLIeHHS;



yMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

MpPUHUMATh MOTHBBI W apTyMEHTHI APYTHMX TIPH aHAIW3e pPe3yIbTaToOB
NeSITEIIbHOCTH;

PUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTHI APYTHUX TIPH aHAIW3Ee pPe3yIbTaToB
NEeATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTmKeHUS THYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MMPOTPAMMBI 110
buzuke IS YpPOBHA CpelHero oOmero oOpa3oBaHUA Yy  0O0YYarOIIUXCS
COBEpPIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, TIPEAIMOIar afoIIHiA
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUSl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTh AaIanTUPOBAaThCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSIHHE
JIPYTUX, YUYUTHIBATH €r0 TPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIe pe3yibTaThl HA 6230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIOIEM;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepHuaibHas TOUYKa, MHepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIIN CTPOECHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nuecKux 3aaay;

pacno3HaBath (PU3NUYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



AIEKTPOAMHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPY>KHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOYHOBCKOE IBIIKEHUE, CTPOCHUE JKUIKOCTEH W TBEPABIX Tel,
U3MeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJaXKIEHHH), TEIUIOBOE paBHOBECHUE,
VCllapeHue, KOHJICHCALMs, IUIABJICHUE, KPUCTAJUIM3ALHUs, KUIICHUE, BIIAXXHOCTH
BO3/(yXa, NMOBBIIICHUE JABJICHUA ra3a MPH €ro HArpeBaHUU B 3aKPBITOM COCY/E,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUSA Ta3a B MU30MPOLECCAX, DJICKTPU3ALMS TE,
B3aUMOJICHCTBUE 3apA/I0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIONb3ysl (DU3NUYECKUE BEIINYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUIIa,
MMITYJIbC T€JIa, KWHETUYECKasd 3HEPrusl, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWUYECKasi MOIINHOCTh;, MPH ONHCAaHUU MPABWIBHO TPAKTOBATH
bu3MYEeCKUil CMBICT HCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIUHUIIBI,
HAXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUeCcKue BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJMWYECTBO TEIUIOTHI, BHYTpPEHHSSI PHEprusi, pabora rasa,
KOd(POUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (GOPMYJbl, CBA3BIBAIONIUE JIAHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCHIBAaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ys (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIUAN, PAa3HOCTh MOTEHIIMAJIOB;
IpU ONMHUCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUN CMBICT HCIOIb3YyEMBIX
BEIIMYMH, MX OOO3HAUECHUS] W EIMHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAaHHYIO0 (PM3UYECKYIO BEJITUYUHY C IPYTUMU BEJIMUUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUeCcKue
3aKOHBI ¥ IIPUHLUIBL: 3aKOH BceMUpPHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHUsI HMITYJbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHIUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW YHEPTUU TEIUIOBOTO JIBUKECHUS MOJICKYJI C
aOCOJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsana, 3akoH Kyiona, mpu 3TOM pasnuyarh CIIOBECHYIO
(GbOpMyYTUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JICHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBINIOJIHATh OKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA H
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopmyupoBath nmpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY 3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OIBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIe U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(buKcHpoBaTh pe3yJIbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE
Ta0IHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOM W MIPOEKTHOU
JESTEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy1I0BaHUS;

pemarb pacy€THhle 3aJayd C SIBHO 3aJaHHOM (PUM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33J1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOUMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEATBLHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYeCKue ABICHUS,

UCIIOJIb30BaTh IIPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJIOTUH [JIsl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U MPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIPHOM MH(GOPMALMK, TMOJYYEHHOW W3 pa3IMYHBIX
MCTOYHHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTY4aEMYI0 HH(pOpMALKIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPY>KAIOIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBUKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHus: OE30MAaCHOCTH TPU OOpaIeHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
MOBEJCHHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIIOJHEHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYMIBI, PAIMOHAIBHO pPaCHpenemsaTh OOS3aHHOCTH U
MJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aICKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B pEIIEHUE paccMaTpUBAEMOM MPOOJIEMBI.

K koHity o0yuenus B 11 kiacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpa, B PA3BUTHUU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUH, B MPAKTUYECKOW NESITEIBHOCTH JIOJEH, IETOCTHOCTh W EIUHCTBO
(bU3UYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN JICKTPUICCKUIN 3apsif, JTyd CBETa, TOYCUHBIN UCTOYHUK CBETA, SICepHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3aj1ay;

pacro3HaBaTh (PU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DUBHKH: DJICKTPUUYECKAS TTPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aWMMOJICHCTBUC
MarHuTOB, JJIGKTPOMAarHUTHAasT WHAYKIUSA, JEHCTBUE MArHUTHOTO TOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJTHBI, TPSIMOJIMHEHHOE PACIpPOCTPAHCHHE CBETA, OTPaKCHHE, IMPEIOMIICHHUE,
uHTepdepeHnusa, audpaknus W TOMIpPU3alMs CBETa, JHCIEPCHS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3¢dheKT), CBeTOBOES JAaBleHUE, BOSHUKHOBEHUE
JUHENYaTOro CHIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HMCKYCCTBEHHAas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  cped) W

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMONB3YsSd (U3NYECKUE BEIUUYHMHBI:
DIIEKTPUYECKUN 3apsll, CHJIa TOKA, BJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas cuia, paboTa TOKa,
WHIYKIUS MarHUTHOrO MoJs, cwia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKH, DHEPrUs JJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuNl B KoJeOAaTeaTbHOM KOHTYpe, 3aps]l U CHJa TOKa B Ipollecce
TApMOHMYECKUX DJIECKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUMU TPABUIBHO TPAKTOBATH (PU3UYECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OO0O3HAUeHHs W EAUHMIIbI, YKa3bIBaTh
(bOopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PM3UUECKYIO BEIMYUHY C APYTUMH BETUIMHAMMY;

ONMCHIBATh H3YYEHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCMOJIb3Ys
bu3nYecKnue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, EPHOJT MOTypacnaga, SHEPTUs CBA3U



aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OO0O3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONINE JTAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TOCJIEI0BATENHLHOTO U MapasjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTpaHEHUs! CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa mia gororddexra,
3aKOH COXPAHEHMS YHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPAHECHMS
AIIEKTPUYECKOT0 3apsAJia, 3aKOH COXPAaHEHHs] MAacCOBOIO 4YMCIIa, MOcTysathl bopa,
3aKOH PaJIMOAKTUBHOIO pacnaja, Mpy 3TOM pa3anudaTh CIIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHHIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmniepa u cuiibl JlopeHia;

CTPOUTh M OIHUCHIBATH H300pa)KEHHE, CO37AaBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOTr0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY M3 MPEJJIOKEHHOTO 000pYA0BaHUs, POBOIUTH OMBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIyYEeHHOW 3aBUCHUMOCTH (DPM3MYECKUX BEJIMYMH B BHUAE TaOIUI U TpadHKOB,
JieJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIEOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyjJa MPU MPOBEJACHUU UCCIEAOBAHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIBCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCIOBHS 33/1a4u
BBIOMpATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOaUMbIC i €€ PElIeHUs, TPOBOJUTh PACUYEThl M OICHUBATH PEATHHOCTH
MOJIY4YE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBL;



pemarh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYKIEHUH C OMOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(dbuznyecKue SBICHUS;

UCIIOJIb30BaTh IIPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIIPETALMM U IPEICTABICHUS
y4eOHOW W Hay4HO-TIOMYJSApHOW WH(GOpPMAIUHU, TMOJYYCHHON W3 pa3iIMYHbIX
UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATD MOTydaeMyIo HHPOPMALIHUIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIET0 MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpamieHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, NIl COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOILIEH CpeaE;

paboTaTh B TIpyNIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TIpyNIbl, PaLMOHAIBHO PpaCHpelessITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paCCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢pposbIie
Ne n/m P Konrpoububle IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®du3uKa ¥ METObl HAY4YHOT'O TTO3HAHUS 2 bubmorexa LHOK
' s Y https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pazjnen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2
Husamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
’ TEOPUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBBI TCPMOHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubnuorexa [IOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' pPA3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumMeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mipp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 1 1 3 bubnuorexa [JOK
' AHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢c
27 MexaHU4YeCKHE U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onmika https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEIIMATIBHON TEOPUHU 4 | bubnnoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKHU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢
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https://m.edsoo.ru/7f41c97c
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

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

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06mraroriee MOBTOPEHHE 4 E:fi;ff:;;gr?%fmwk
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
(]
JIE-H Tema ypoxka Beero Kontpoabubie IIpakTnueckue i[:;:enuﬂ :)I;l[()l;l;z?;fenbnme
padoThI padoThI pecypenI
®uznka — HayKa O NpUpoJie.
1 Hayunslie MGTZIII:I nofﬂapHm[ 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0c32e2

OKPY>KaIOIIIEeT0 MUpPa
Ponb u mecTo husuku B

) (hopMUPOBaHUHM COBPEMEHHOMU 1 bubnnoreka [JOK
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEeATETbHOCTH JIIOICH
MexaHudeckoe IBUKEHHE.

3 OTHOCUTENHHOCTh MEXAaHUYECKOTO 1 bubmunoreka IIOK
neuxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE psIMOIIMHEWHOE 1 bubmmnoreka HOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpeHHOE MPsIMOTIMHEITHOE | bubmuorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuHneliHoe 1BUXEHHUE.

. bubnuoteka [JOK

7 JIBr>KeHHEe MaTepUabHOW TOYKHU 110 1

OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada



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

[IpuHLIUII OTHOCUTENIBHOCTH

bubnunoreka LIOK

Kunernueckas sHeprust

8 Tamuies. I/IHepI_[fIaJ'IBHI)Ie CUCTEMBEI hitps:/m.cdsoo.ru/fl0c3bes
orcuerta. I[lepBriii 3akoH HeroTOHA
Macca tena. Cuia. [lpunnun

9 Cynepro3uiuu cui. Bropoii 3akon bubmorexa [IOK

. https://m.edsoo.ru/ff0c3be8
HrroTona nist MaTepuanbHOM TOUKU

10 Tpetuii 3akon Herotona s bubnmnorexa [JOK
MaTepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUPHOTO TAroteHus. Cuna

11 TspkecTu. [lepBas kocMuyeckas bubmmorexa [IOK

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

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

13 TpeHus. Cuiia COpoTUBIEHUS TPU bubnuoreka [IOK
JBHWKECHUHU TeNa B 3)KUAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpalareabHOe

14 JBIKEHUE a0COIIOTHO TBEPIOTO bubnmorexa LIOK
Tena. MomeHT cuitbl. [liiewo cuitbl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPOTO Tela
NMnynsc MaTepualbHONM TOYKH,

15 CUCTEMBI MaTepUATIbHBIX TOYEK. bubnmnoreka [JOK
Nmnynec cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE IBI)KEHUE

16 PaboTa 1 MOIIIHOCTH CHIIBL. but6mmoreka [IOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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MaTepuaabHOU Touku. Teopema 00
M3MECHEHNH KMHETHYECKON SHEPIUU

17

IToTrenumanpHas SHEPTHUsL.
[ToTenumanpHas SHEPIUs yupyro
neGopMHUPOBaHHON NIPYKUHBIL.
[ToreHumanpHas 3Heprus Tena
BOJIN3M OBEPXHOCTHU 3eMIIU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanbHBIE U
HeIoTeHIMaIbHbIe CHIIBI. CBSI3b
paboThI HEMOTCHIIUATHHBIX CHII C
W3MEHEHUEM MEXAHUYECKOU SHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOU SHEPTrUuu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3BMEHEHUEM MEXaHUYECKOU
SHEPTUHU Tejla Ha IpUMepe
pacTsKEHUs PE3UHOBOTO KIYTa»

20

KonTponbhas padota no teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Hudbdysus

XapakTep JBUKEHUS U
B3aHMOJICHCTBHS YaCTHUI] BEIISCTBA.
Mopenu cTpoeHus ra3oB, )XUAKOCTEH
W TBEPJIBIX TEII

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



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

23

Macca monekyn. Konnuectso
BemiecTBa. [locrosnnas ABoraapo

24

25

26

TemoBoe paBHoBecue. Temneparypa
u e€ uzmepenue. Illkana remneparyp
Henbcus

Wneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomroTHas TeMIepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUu
JBUKEHUS MOJIEKYJ. Y paBHEHHE
MenaeneeBa-Knaneiipona

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c4fde

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH JlanmpToHa. ['a30BbIC 3aKOHBI

JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSHHS
Pa3peKEHHOTO ra3ay

I/ISOHpOHCCCH B UACAJIbHOM ra3€ u
nux rpa(pnqecxoe MMpEaACTaBJICHUC

bubmmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

31

BryTtpeHnHss sHeprus
TEPMOJAMHAMUYIECKON CUCTEMBI U
crioco0nI €€ n3MeHenus. Koanuectso
TeIUIOTHI U paboTa. BHyTpeHHss
SHEPTHUsI OJHOATOMHOIO UJI€ATbHOTO
rasa

Buasl Tennonepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbpHas TEINIOEMKOCTE BEIIECTBA.
KonuyecTBo TemnoTsl npu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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Teruionepenade. AanadaTHbIA
nporiecc

IlepBblil 3aKOH TEPMOAVHAMUKHU U

bu6nmmoreka [IOK

33
€ro MpUMEHEHUE K U30IpoLeccaM https://m.edsoo.ru/ff0cS5efc
HeobOpaTtumocTh nporieccoB B

34 npupozae. Bropoi 3akoH bubmmorexa LHOK

pHpOZE. p https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKH

15 [Tpunmun nevicrBus u KI1/{ bu6nunorexa LIOK
TEIIOBOM MAaIIWHEI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KIT{

17 DKOJIOTHYECKHUE TTPOOIEMBI
TETUIOHEPTEeTUKH
O00061aroMui YPOK

38 «Momnekyns HaZI:ngHKa OcHOBBI bubmorexa HOK

yAp ) https://m.edsoo.ru/ff0c6938
TEPMOMHAMUKI
KonTponbhas padbota no teme
39 «MonekymnspHas ¢puznka. OCHOBBI buommorexa [IOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI)

40 [TapooGpa3zoBaHue U KOHACHCAIHSL. bubmuotexa [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOcCoIIoTHAs ¥ OTHOCUTEIbHAS

41 BJIQXKHOCTB Bo3ayxa. HaceIlneHHbIH bubmmorexa TIOK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
aMopdHEIe Tena. AHU30TPONUA
P d P bubnuotexa [JOK
42 CBOMCTB KpHUCTaIOB. Kuakue

kpuctayiasl. CoBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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[InaBneHue n KpUCTATUIU3ALIMSL.

bubnunoreka LIOK

43 VenapHas TEIIOTA IUIABICHUS.
A https://m.edsoo.ru/ff0c6708
CyOnumarus
bubnunoreka LIOK
44 VYpaBHeHME TEIUIOBOro Oajlanca
p hitps://m.edsoo.ru/ff0c6820
DexTpu3anud Tell. DIEKTPUUECKUN
45 3aps pI[Ba BHJIA DJICKT HTII;CKI/IX bubmorexa HOK
AL P hitps://m.edsoo.ru/ff0c6bee
3apsJI0B
IIpoBOAHUKH, JUDIEKTPUKH U
46 H(I))JI IIPOBOIHUKN 3aK(I:H bubnmorexa [IOK
YHPpOBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs INEKTPUUECKOTO 3apsiaa
BzaumopeiictBue 3apsiioB. 3akoH
47 Kynona. TouedHbIN 2JIeKTpUIESCKUN bubnmorexa [IOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsk€HHOCTD 37IEKTPHYECKOTO
43 nosist. [IpuHnmn cynepnosunmu bubmuoteka [IOK
JJIIEKTPUYECKUX MoJel. JInnuu https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaGota cui aneKTpocTaTuuecKoro
49 noist. Ilorennuan. PasHocTts bubnmorexa OK
’ ' https://m.edsoo.ru/ff0c6f00
MOTEHIINATIOB
IIpOBOIHUKY U OUDIEKTPUKU B
P P Bu6mnotexa 1JOK
50 3JIEKTPOCTATUYECKOM T10JIE.
https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IpOHUIIAEMOCTh
.. Bbubnnorexa IHIOK
51 DnekTpoémMkocTh. KoHniencatop 1

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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52

DNEeKTPOEMKOCTD IMIIOCKOTO
KOHJIeHCcaTopa. DHEePrus
3apsHKEHHOT0 KOHJIEHCaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

Jlaboparopuas pabota "U3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa"

[TpunIUn nelcTBUSA U NPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
ammapara, CTpyWHOTO TIPUHTEPA.
DNeKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHue AIEKTPONpUOOpOB

DNEeKTPUYECKHI TOK, YCIOBHS €r0
cymectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma ist
yJacTKa Iernu

[TocnenoBarenpHOE, TapaIETBLHOE,
CMeIlIaHHOE COETMHEHUE
npoBoAHUKOB. JIaboparopHas padoTa
«3y4ueHne cMenaHHoro
COCMHEHUS PE3UCTOPOB

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO
ToKa. 3akoH J[xoyinsa-Jlenmna

3akon OMa i MOJIHOH (3aMKHYTOH)
anekTpuueckoi nenu. Koporkoe
3ambIkanue. Jlabopatopnas pabota
«M3mepenne 3/1C nctounuka Toka u
€ro BHYTPEHHETO CONPOTUBICHUSD)

0.5

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7410

bubnmnorexa LIOK
https://m.edsoo.ru/ff0c7838

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

59

PesepBHblil ypok. KonTponbHas
pabota 1o Teme "DIeKTpoArHAMUKA"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

/ Beepoccuiickast mpoBepoYHast
paborta

60

61

62

O6o06maromuit ypok
«DNEKTpOoANHAMHKAY /
Bcepoccuiickas mpoBepouHas paboTa
DneKTpoHHAas MPOBOIUMOCTh
TBEPJIBIX METAJIOB. 3aBUCHMOCTD
COTPOTHUBIICHUS METAJIJIOB OT
Temrepatypbl. CBEpXIIPOBOIMMOCTh
DIEKTPUUYECKHI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX [TYYKOB

bub6nmorexa [IOK
https://m.edsoo.ru/ff0c88be

63

[TomynpoBOIHUKH, UX COOCTBEHHAS
U IPUMECHAs IPOBOANMOCT.
CaoilicTBa p—n-nepexona.
[TomynpoBoOIHUKOBBIE TPUOOPEI

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

64

DNeKTpUUECKUH TOK B pacTBOpax U
pacIuiaBax 3JeKTPOJIHUTOB.
DNeKTpoIuTHYECKas JUCCOMALUS.
OnexTponaun3

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

65

DIJIEKTPUYECKUH TOK B ra3ax.
CamMOoCTOSTEIbHBIN U
HECAMOCTOSITENIbHBIN pa3psl.
Monnus. [nazma

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue nprudopsl U
YCTpPOICTBA U UX MPAKTUYECKOE
npuMeHeHne. [IpaBuna TeXHUKH
0e30macHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

KonrponsHast pabora o Teme
«Dnektpocratuka. [locTostHHBIN

bubnunorexa LIOK

67 3JeKTpUudecKuil ToK. Toku B 1 https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
68 PesepBHeIil ypok. O6o0maromuii 1 bubnmoreka [JOK
ypok o remaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
(]
JIE-H Tewa ypoka Bcero Kontpoabueie  Ipaxrueckue fl[:;:EHI/Iﬂ sg:al;zi:fenbﬂme
padoThI padoThI pecypen
[TocTostHHBIE MATHUTHI U X

1 B3auMoOeiicTBUE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKIIHUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MarsuTHO€e noJje NpOBOJHUKA C

) TokoM. OnbIT Dpcreaa. 1 bubnunoreka [JOK
BzaumopeiicTBue mpoBOJAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «3yuenue

3 MaFHII/I)THOI;O noiﬂ KaTyH_IKI/IyC 1 1 bubnmorexa LOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ ToKoM. Cuita Amnepa.

4 JlaGopatopHnas pabora | ) bubnnorexka [JOK
«HccnenoBanue neMCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIKYIIYIOCS 3apSKEHHYIO | bubnnorexka [JOK
gactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna

6 DneKTpOMarHuTHask UHIYKIHUS. |

IToToK BEKTOpa MarHUTHOM



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

unaykuun. DJ1C uHAyKIMu. 3aKoH
AJIEKTPOMArHUTHON WHIYKITUU
®dapanes

Jlaboparopnas pabota
«HccneqoBanue SIBICHUS
BHeKTpOMaFHHTHOﬁ HHIAYKIOUW»

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTS. SBIeHUE
camounaykiuu. 3J1C
CaMOUHIYKIUHU. DHEPrust
MAarHUTHOTO TOJISI KATYIIKU C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U UX
IIPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI,
ANEKTPOMAarHuThl,
ANEKTPOABUTaTENb, YCKOPUTENIN
3JIEMEHTApHBIX YaCTHII,
MHAYKLIUOHHAS 1eYb

10

11

12

O6006maronuii ypok «MarautHoe
nosie. DJIeKTPOMarHuTHast
HUHIAYKOUSA»

KonTponbHas pabota mo Teme
«MarsuTtHoe noJe.
BHGKTPOMaFHI/ITHaSI UHAYKOUS»

CB0OOOIHBIE MEXaHUUYECKUE
kosebanus. ['apMoHndeckue
KojebOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cads58

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



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

13

14

15

Jlaboparopnas pabota
«HccnenoBanue 3aBUCHMOCTH
Meproa MajibiX KojieObaHuil Tpy3a Ha
HUTHU OT JUIMHBI HATH U MACChI
rpy3a»

KonebarenbHbliif KOHTYD.
CBOOOIHBIE ANEKTPOMATHUTHBIE
KoJIeOaHUS B UJICATBHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIIOTHUS
MEXy MEXaHUYCCKUMU H
QJICKTPOMAariMTHBIMHA KOJIEOaHUSIMU

®opmyna Tomcona. 3akoH
COXPAHEHHUS PHEPTUU B UJICAIIBHOM
KosiebaTeabHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusx. BelHyX1eHHbIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. BeiHyx1eHHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHHs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTYHOE U
JEHCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA
U HaIpsDKEHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpauchopmarop. [Ipoussozactso,
nepenaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpolCTBO M MPAKTUUECKOE
MIPUMEHEHUE AIIEKTPUIECKOTO

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324



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

3BOHKaA, reHeparopa ncpeMCcHHOro
TOKa, JIMHAN OJICKTpoIIepeaad

DKOJIOrM4eCKUe PUCKU TIpU
IIPOU3BOCTBE IEKTPOIHEPIUN.

20 KynbTypa ncnonb3zoBanus
3JIEKTPOSHEPTUHU B OBCEIHEBHOM
AKU3HU
MexaHnuyecKkue BOJIHBI, yCIOBUS

acupocrtpanenus. [lepuon.
21 I()?KoppoCTI)ppacnpOCTpaEIeHI/I;I u bubmmorexa LOK
https://m.edsoo.ru/ff0cca54

JuiiHa BOJIHEL. [lonepeunsie n
MIPOJI0JIbHBIE BOJIHBI

” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX

23 cBoNcTBa U cKopocTh. [Ikana Brommorexa LIOK

https://m.edsoo.ru/ff0ccfe0

3J€KTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIUOCBSI3U U

24 TeneBuaeHus. Pa3Burue cpencrs
cBsa3u. Paguonokanus

25 KonTponbhas padora «Konebanus u bubnnorexka [HJOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPaHEHUE

26 CBETa B OJIHOPOJIHOM Cpejie. bu6mmoreka [JOK

TodeuHblid HICTOYHHK cBeTa. JIyu
CBETa

https://m.edsoo.ru/ff0cd350



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

OTtpaxkenue cBeTa. 3aKOHbI

27 oTpaxkeHus ceta. [locTpoenue bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKalie
IIpenomiuenue ceera. [lonHoe
)3 BHYTpPEHHEE OTpaKEHUE. bubmuoreka [IOK
[IpenenbHbIi yroa MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEIO OTPAKEHUS
29 Jlaboparopuas padota «3mepenue bubnnoreka [HOK
IOKA3aTeIIsl MPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JInnzel. [TocTpoenue n3o0pakeHui B
30 nuH3e. DopmyJsia TOHKOH JIMH3BI. bubmmorexa [TOK
https://m.edsoo.ru/ff0cddle
VYBenuueHue JTMH3bI
JlaGoparopHnas pabota
31 «HccenenoBanne CBOMCTB
n300pakeHU B JTMH3aX»
Hucnepcus cseta. CloKHBIN cOCTaB
1 6enoro ceera. L{Bet. JITabopaTtopHas
pabota «Habmoenue aucnepcun
CBETa»
13 WnTepdepennus creta. Audpaxius bubnuoreka [IOK
ceera. JludpakinonHas penérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuOOPH! U yCTPOUCTBA
35 U yCTIOBHS MX O€30MacHOTO
IIPUMEHEHHUS
16 ['panuLbl TPUMEHUMOCTH bubnnorexa [JOK

KJIACCUYECKOI MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0cf862

ITocTynatel cienuaibHOU TEOPUU

OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE bubmmorexa [TOK
AHOBP ' g https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKPAIICHUE JTUHBI
DHeprusi ¥ UMIYJIbC
18 pensITUBUCTCKON yacTulbl. CBA3b bubnnoreka [JOK
MACCBI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKos
KonTponbnas pabota «OnTuka.
39 OCHOBBHI cieIUanbHON TEOPUH Bubmorexa ITOK
P https://m.edsoo.ru/ff0cf610
OTHOCUTEIIbHOCTH
40 ®otonsl. ®opmyiia I1nanka. bubnnorexa [HOK
DHeprust ¥ UMIyJbc GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEIOBAHNE Eu6 [IOK
nonroTeKa
41 otoddekra. OnbiTer A. T'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl portorddekra. YpaBHEeHUE
42 BﬁHmTegHa nqs)l(b(pOToa(p(geKTa Bubmmorexa LIOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢potosddexra
JaBnenue cBera. Onbitsl [1. H.
43 Jlebenera. Xumuueckoe nericTBre bubmmorexa [IOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOE IPUMEHEHHUE:

(dhoTorIeMEHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUOT



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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Perrennie 3agad mo reMe «DJIeMEHTHI

bubmuorexa [JOK

# KBaHTOBOM ONTHUKN https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbITbI

46 Pesepdopna o paccessHuro o- bubmmorexa [TOK

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapuas moaens aToma
bu6mmoreka [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
W3nydenue u nornomieHue GoToHOB

43 IIpY IEPEXOZE aTOMA C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUHU Ha Apyron. Buasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosnHoBble cBoiicTBa yacTuil. BomHbl

49 ne bpoia. KopnyckynspHo- bubnuoreka [IOK
BOJTHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3ITyYCHHE
OTKpbITHE PaIMOAKTUBHOCTH.

50 OmnsiTel Pesepdopaa mo bubnnorexa [JOK
OITPEJIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaINOAKTUBHOTO U3ITYUYEHUS
CgoiicTBa anbda-, 6era-, ramma-

51 u3ny4yeHus. Biausinue
PaaNOAKTUBHOCTHU Ha KUBbIE
OpraHU3MBI
OTKpbITHE TPOTOHA Y HEUTPOHA.

57 N3otonsl. Anbga-pacna. bubnnoreka [HOK
DNEKTPOHHBIA U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['aMMa-usiydenue

53 DHeprus CBA31 HYKJIOHOB B SITpeE. bubnnoreka [JOK

S nepubie peakuuu. S nepHbii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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peaktop. [IpobremMbl, TEPCIIEKTHBEI,
9KOJIOTMYECKUE aCTIEKThI SACPHOI
SHEPreTUKU

54

55

56

DneMeHTapHbie yacTullbl. OTKpBITHE
MO3UTpoHA. MeTonbl HAOMIOACHUS U
pErucTpaluu 3JIeMEHTAPHBIX

yactul. Kpyrisliii cron 1
«DyHIaMeHTaIbHbIC

B3auMojercTBua. EnuHcTBO

(hbU3UYIECKOI KapTUHBI MHPa»

3TaHI)I pa3BI/ITI/I$I aCTpOHOMI/II/I.
[IpukiiagHoe 1 MEPOBO33PEHYECKOE
3HAYCHHE aCTPOHOMHH. Buj
3BE3aHOTO HeOa. Co3Be3ausl, spKue
3BE3/bI, INTAHETHI, UX BUINMOE
nBrokenne. CoHeyHas cucreMa

Connue. ConHe4yHast aKTUBHOCTb.
Hcrounuk sHeprun ConHua U 3BE3]1

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

57

3BE31bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IbI TITABHOU
TocJie/IoBaTeIbHOCTH. BHYTpeHHEee
cTpoenue 3BE311. COBpeMEHHBIE
MIPEJICTABICHUS O TIPOUCXOKICHUU U
spomronuu CoHIa U 3BE3

58

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxxenue u apmxenue CoyHua B
lanaktuke. ['anaktuku. YEpHbie
JBIPBI B SAPAX TATAKTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosnbiioro B3pbiBa.
PenukToBOC M3IIyUYeHME.
MeraranakTuka

60

Hepermennsie npo0iaembl
aCTPOHOMHUU

61

62

63

64

65

66

KonTponbHas pabota «neMeHTs
aCTPOHOMHUU M aCTPOPHUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIIMATbHON 1
ATUYECKOH cdhepax NesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAYyYHOU KapTUHE
MHUpa

O6o06uaromuit ypok. Poib
¢buznyeckoil Teopun B
(bopMHpOBaHUU MPEICTABICHUH O
¢buznveckoil kapTUHE MUpa

O6o0maromuii ypok. Mecro
(bu3nUYecKoil KapTUHBI MHUpa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MIPEJICTABICHUIA O TIPUPOEC
Pe3epBHbIil ypok. MarauTHoe moJie.
DNeKTpOMarHuTHast UHIYKIUs




PesepBubiil ypok. OnTuka. OCHOBBI

67 CIICIMATIbHON TEOPHUH 1
OTHOCHUTEIBHOCTHA
Pesepnrrit ypok. KBanrosasa dusuka.
68 QHGAIZGHTLI};I)CT OHOMUH U ¥ 1 Bubmorexa ITOK
p https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmal CpeaHEro 0611{61"0 06pa30BaHI/IH

JleMoHCTpHpOBaTHL Ha NpUMeEpax pojib U MecTo (GU3HKU B
L0.1 (dbopMUPOBaHUN COBPEMEHHON Hay4HOW KapTHHBI MUpPa, B Pa3BUTHU

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YICHHBIX (PHU3UICCKIX MOICIICH:
MaTepuaibHasi TOYKA, MHEpIHAIbHAS CHCTeMa OTCYETa, aOCOJIFOTHO
10.2 TBEPAOE TEJ0, UICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, )KUJIAKOCTEN 1
TBEPABIX TEJN, TOYCUHBIA JJICKTPUUECKUH 3apsii — MPH PEUICHUU

¢duznyecKux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETHYECKOU TEOpUH
CTPOCHMsSI BeElIeCTBA M JJIEKTPOJAMHAMUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSAMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
T€J, IBWKEHUE IO OKPY’KHOCTH, MHEPLHUs, B3aUMOJECUCTBHUE TEI;
103 nuhdys3us, OpOyHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX Tel, U3MEHEHHe o00bEéMa TeJ NpU HarpeBaHUU
(oxJaXk/1IeHNH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHCallus,

IJIaBJI€HUE, KpUCTANIM3alMs, KWUIIEHHE, BIIAXKHOCTh BO3]yXa,

MOBBIIICHUE JaBJI€HHUS ra3a IpU €ro HarpeBaHUM B 3aKPHITOM

cocyle, CBsA3b MEXJIy IapaMeTpaMu COCTOSIHHMA rasza B

H3o0IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHUYECKOE [BM)KEHUE, HCHOIb3yd (U3NYecKue
BEJIMYMHBI: KOOPIUHATA, YTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJbC Tela, KUHETUYEeCKas JHEpIrus,
104 NOTEHIMAJbHAsT HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
. MOIITHOCTh; TNPH OMHMCAHUM MPABUIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EAUHMIIBI,

HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3UYECKYIO BETHUHUHY

C ApYI'UMH BCIUYNHAMU




10.5

OnuceiBaTh M3y4YeHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBBIC
SIBIICHUS, HUCHOJB3ysl (U3MUCCKUE BEJIUYMHBI: JaBJICHHE Tras3a,
TEeMIepaTypa, CpeIHsss KHHETHYeCKas OSHEPrus XaoTHYECKOTO
JIBYOKEHHUST MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJICKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs OSHeprus, pabora rasa,
KOd((PUIMEHT TOJIE3HOr0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPAaBWIBHO  TPAaKTOBaTh  (DU3MYECCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMUYUH, UX OO03HAYEHHUS M CAMHHUIIBI, HAXOIHTh
(GbopMyIibl, CBS3BIBAIOIINE JAHHYIO (U3UYCCKYIO BCIUYHHY C

APpYyTUMHA BCIIMYNHAM

10.6

10.7

OnucelBaTh M3yYEHHbIE D3JIEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Yys (U3NIECKHE
BEJIMYMHBL:  JIEKTPUYECKMM  3apsj,  DJIEKTPUYECKOE  IIOJIE,
HaNpspKEHHOCTh IOJIA, MOTEHLMAN, Pa3HOCTh IOTCHLMAIOB; IIPU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (U3MUECKUl  CMBICT
UCMOJIb3YEMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIbI; YKa3bIBATh
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUUUHY C IPYTUMHU

BCJIMYNHaAMU

aHAJTM3UPOBaTh (PU3UYECKUE TPOLECChl U SBJICHUS, HCIONb3Ys
(¢u3nyecKre 3aKOHbl U MPUHIUIBL 3aKOH BCEMUPHOT'O TIAroTeHus, I,
IT u III 3axons! HprOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPI UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYTIEPIIO3ULIMHA CUIL, IIPUHIIMIL
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBI3b
CpeHEW KMHETHYECKOW DHEPrHuH TEIUIOBOTO JABMKEHHUS MOJIEKYJ C
abCOJIIOTHOW TeMIlepaTypoi, epBbId 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHHs DIIEKTpUYECKOro 3apsaa, 3akoH Kysona; mpu 3tom
pasInyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €I0 MaTeMaTHUECKOe

BBIpAXXEHHE U yCIOBUS (TpaHMIIbI, 00JIaCTH) IPUMEHUMOCTHU

10.8

10.9

OOBSICHATH OCHOBHBIC TPHUHIUIBI JACHCTBUS MAIWH, NMPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3Nu4aTh YCJIOBUS HUX OE30MacHOTO

HCIIOJIF30BaHUS B IIOBCEIHEBHOM KHU3HU

BBINONHATE SKCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3MUECKUX SBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyIIHpOBaTh NMpolseMy (3agady) U TUIoTe3y y4eOHoro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  IPEUIOKEHHOTO

060py,£[0BaHI/ISI, MPOBOAUTD OIIBIT U q)OpMy.l'II/IpOBaTL BBIBOJbI




10.10

OcymiecTBiIATh OpSAMbIE W KOCBEHHBIE H3MEpeHHs (DU3NYECKHX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUs U

HCIIOJIB30BaTh U3BECCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI I/I3MCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3MUECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA; MPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpOBATh pPE3yJbTaThl IMOJTYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPAUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM UCCIIeA0BaHUs

10.12

10.13

10.14

CobOmrogate mpaBuiaa 0e€30mMacHOro0 TpyAda TMpH  NPOBEICHHU
UCCIICIOBaHUH B paMKax yd4eOHOro JKCIIEPUMEHTa, Yy4eOHO-
UCCIIC/IOBATEIBCKONM M IPOSKTHOM JICSTEIFHOCTH C MCIIOJIb30BaHHEM

U3MEPUTENBHBIX YCTPOMCTB U 1TA0OPaTOPHOTO 000PYIOBAHUS

Pemarp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3Ysl (PM3MUECKHE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJauyd  BBIOMpPATh (PU3UYECKYID MOJIEIb, BBIICIATH
buznyeckue BeIMUMHbI U POPMYIIbI, HEOOXOIUMBIE [Tl €€ perIeHHUs,
NPOBOAWTH pacuéThl M OLEHUBATh PEATbHOCTh IOJYYEHHOTO

3HA4YCHUs (PU3UIECKON BETMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTHUBOPEUYUBYIO LIETIOYKY PACCYKIACHUM C OIIOPOM HA U3YUYCHHBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IG SABJICHHUA

10.15

Hcnonp3oBaTh Mpu pelIeHWH Y4YeOHBIX 3a7ad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOTMU ISl TMOWCKA, CTPYKTYpHUpPOBaHMA,
UHTEpIpeTallii U MPeICTaBICHUS y4eOHOM M Hay4HO-TIOMYJISIpHON
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX UCTOUYHUKOB; KPUTUIECKH

aAHAIM3UPOBATH MOJTYyYaeMyt0 HH(pOpMAIIIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIAJa POCCUNCKUX U 3apYOEKHBIX yUEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOILIECCOB OKPY KAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TeOpETHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU
XKHU3HM JuId  o0ecredeHHs O€30MacHOCTH TpU  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
310pOBbsI M COOJIONEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpY’KaIoIlIeH cpene

10.18

PaGoTaTh B rpyIiie ¢ BHITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYMNIbI, palMOHAIBHO  pPaCHpenesTh

0053aHHOCTU U IUIaHUPOBATL OCATCIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyallusiaX, aJICKBATHO OLICHHWBATHL BKJIA[ KaXKAOIr0 U3 YUYAaCTHUKOB

IPYIIBI B pelICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MPOBEPAEMOro
pe3yJjbTara

11.1

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’leOI7I MmporpaMmal CpeaHEro 061]161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTH Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(hOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHUHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH

JOJIEH, LIEJOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4YUTHIBaTh IPaHUIIBI IPUMEHEHUS N3yYEHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsi, siiepHast MOJIEIb aTOMa, HyKJIOHHAs

MOJECJIb aTOMHOI'O A[pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacnioznaBath duszuueckue siBiaCHUS (MPOIECChI) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH U  KBAaHTOBOW  (DU3UKU:
AIIEKTPHYECKasi TMPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JIEHCTBHA  TOKa,  B3aMMOJACHCTBHE  MAarHUTOB,
DJICKTPOMArHUTHAsT WHAYKIUS, JEHCTBHE MArHUTHOTO TIOJsS Ha
NPOBOJHUK C TOKOM M JBWKYIIUHCS 3apsll, 3JICKTPOMAarHUTHBIC
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIEepCcUs CBeTa, (POToNeKTpruecKuil s ekt
(poroaddext), cBeTOBOE HaBleHHE, BO3ZHUKHOBEHHE JIHMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas M  HMCKYCCTBEHHAs

PaarnOaKTUBHOCTD

11.4

OnucelBaTh U3YyYEHHBIE CBOICTBa BeleCTBA (AJIEKTPUYECKUE,
MarHMTHBIE, ONTUYECKHUE, DIEKTPUUECKYIO IPOBOIUMOCTD Pa3INIHBIX
Cpel) M DJEKTPOMAarHUTHbIE SBJIEHUS (TPOLIECCHI), HCMONb3Ys
¢usznyeckue BENUYMHBI: DJJEKTPUUECKUH 3apsj, cuila TOKa,
AIIEKTPUYECKOE  HAMpsOKEHHE, D3JIEKTPUYECKOe COMPOTHBIICHUE,
pasHocTh noteHuuanos, J/C, paboTa Toka, HHIYKIHS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHIa, MHAYKTHUBHOCTb KaTYIIIKH,
SHEPrus 3JIEKTPUUECKOr0 M MarHUTHOTO MOJeH, mepuoa U 4acTroTa
Kosie0aHui B Kosie0aTeIbHOM KOHTYpE, 3aps/l U CUjla TOKa B IIpoliecce

TapMOHHUYCCKUX SJICKTPOMAIrHUTHBIX KOJ'IC63.HI/II\/'I, (bOKyCHOe




11.5

pacCTodHUC U ONTHUYCCKAA CUJia JIMH3bI, IIPpHU OMMMCAHWUHN IPABUIIBHO
TPAKTOBATH (I)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIb3YECMBIX BCJIMYMH, HUX
0003HaYeHUsT U CIWHUIBI; YKa3bIBaTb (bOpMy.]'IBI, CBs3bIBaIOIInNe

JaHHYIO0 (PU3UYECKYIO BETUUUHY C IPYTUMH BeIMYMHAMHU

OnuceiBaTh  HM3yYEHHBIE KBAaHTOBBIE SBIEHUS M IIPOLECCHI,
UCHOJb3Ys (PU3MUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MUMITYJIbC (HOTOHA,
NEpHOJI IOJypacIajia, 3HEPTUs CBSA3H aTOMHBIX S7€p; IPU ONUCAaHUU
IPAaBWJIBHO TPAaKTOBaTh (U3MYECKUH CMBICI  MCIIOJIB3YEMBIX
BEJIMYMH, MX OOO3HA4Y€HUs M EIUHUIBI; YyKa3blBaTb (OpPMYIIbI,
CBS3BIBAIOIINE JAaHHYIO (U3MUECKYI0 BEIMYUHY C JPYTUMH

BEIWMYHUHaAMM, BBIYHUCIATh 3HAYCHUC (1)H31/IHCCKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (U3MYECKHE TIPOLECCHl M SIBJICHUS, HCIONb3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH J[>xoyia — JIeHna, 3aKOH 3JI€KTPOMArHUTHOM MHIYKIMH, 3aKOH
IPSIMOJIMHEHHOTO pacpOCTPaHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHA U
dorosddexra, 3aKOH COXpaHEHHUS HHEPrHUH, 3aKOH COXPAHEHHS
UMIIYJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOro 3apsjia, 3aKOH
COXPAaHEHUs MaccoBOrO  4Hcaa, MNocTylnaTsl bopa, 3akoH
PaAMOAaKTUBHOIO pacnajga; MpH 3TOM pPAa3Iny¥aTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpaHuLbl, 00J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIlpaBJICHUC BCKTOpAa HWHAYKIIMKM MArbHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO37aBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BEIOTHATE SKCTIEPUMEHTHI 110 UCCIIEIOBAHNI0 (PU3HUECKUX SIBICHUN
U TIPOLIECCOB C MCIOJIB30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM (HOpMYIHPOBATh MPoOIEMy (3a1a4y) ¥ THIOTE3y Y4eOHOTro
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEUIOKEHHOIO
000pyTOBaHUsI, IPOBOAMTH OIBIT U )OPMYITHPOBATH BHIBOJIBI

OcymiecTBiIITh TpPSMbIE W KOCBEHHBIE W3MEpEHHsS (PU3HUECKUX
BEJIMYMH, TIPU STOM BBIOMPATh ONTHMAJBHBIN CIOCO0 M3MEPEHUs U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI H3MepeHHﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DH3UYECKUX BEITMYHH C UCIIOIH30BAHUEM

OpSIMBIX M3MEPEHUI; NPU OSTOM KOHCTPYUPOBaTb YCTaHOBKY,




(bUKCUpPOBATh PE3YNbTATHI MOTYYCHHOW 3aBUCHMOCTH (DU3UUYECKUX
BEJIMYMH B BHJIE TAOJIUIl U TPAPUKOB, EJIaTh BBIBOBI 110 PE3yJIbTaTaM

HCCICI0BaHUA

11.12

11.13

CobOmonaTte mpaBuia 0€30MACHOTO TpyAa TMPU TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIICI0BATENILCKOW U TPOCKTHOM IEATEIBHOCTHU C UCIIOIb30BaHHEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOPHOTO 000pYyI0BaHUS

Pemate pacu€rHble 3aa4M ¢ SBHO 33JJaHHON (U3NYECKOI MOJIEINbIO,
HCIIOJIb3YA (bPISI/I‘-IeCKI/IC 3aKOHbI WM MPUHIMUIIBI; HA OCHOBC aHalin3a
yCIOBMS 3aJaud  BbIOMpaThb (U3UYECKYH0 MOJENb, BBIIEIAThH
¢du3nyeckre BeJIMYUHBI U (POPMYJIbl, HEOOXOANUMBIE ISl €€ pelleHus,
IMPpOBOANTD paCLIéTI)I N OLNCHUBATH PCAJILHOCTbL IOJTYYCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYKICHUHN C OITOPOM HA M3yUYECHHBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IG SABJICHUA

11.15

Vcnonb3oBaTe MpU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHbIE TEXHOJOIMU sl MOUCKA, CTPYKTYypUpPOBaHMS,
MHTEPIIPETAllUY U IPEACTABICHUs y4eOHOW M Hay4YHO-IOMYJISIPHOMN
MH(pOpMaLIKH, [TOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKHU

AHAJIU3UPOBATDH MMOJIYYaCMYIO I/IH(bOpMaI_[I/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3zianyaTh YCIOBHS MX O€30MacHOrO HCIOJIb30BAHUS B

OBCEIHEBHON KU3HHU

[TpuBOANTE MpHUMEpPH! BKJIAZAa POCCUNHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TeOpeTUUECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOMN
KU3HU i o0ecriedeHusi Oe30MacHOCTH TIpH  OOpalieHUuH C
npubopaMM W TEXHHYECKUMH YCTpOMCTBaMH, IJsl COXpaHEHHUs
30pOBbsI M COOJIOIEHUSI HOPM SKOJIOTUYECKOTO IOBEJICHUS B
OKpY’KaroIIen cpene

PabGotaTh B rpyIime ¢ BBIIOJHEHUEM PA3IMUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPyHONbl, pPalUOHAIBHO  PACHpPENEIATh
O0S3aHHOCTH W IUIAHUPOBATH JICATETHPHOCTh B  HECTaHIAPTHBIX
CUTYyalUsiX, aJICKBaTHO OIICHWBATh BKJAJ KaXJOTO W3 yYaCTHUKOB

IPYIIIBI B PELIEHNE pacCMaTpuBaeMoi MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsieMble 3IeMEHTHI COAePKAHUSA

OU3NKA 1 METOJAbIl HAYYHOI'O I[TIO3HAHU A

1.1

1.2

®usuka — Hayka o mnpupone. Hayunbie
METO/1bI IO3HAHMS OKPYIKaro1iero Mmupa. Poib
JKCIIEPUMEHTA M TEOpUHM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MogenupoBanue (U3NYECKUX SBIECHUN WU
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
dusnueckue 3aKOHbI U Teopuu. I'paHULBI
IIPUMEHUMOCTH bu3ngecKux 3aKOHOB.
IIpunuun coorBercTBUA. Ponb U MecTo
¢u3ukn B (QOPMHPOBAHWU COBPEMEHHOM
Hay4YHOH KapTHHBI MHpa, B IPAKTHYECKOU

NESITENbHOCTH JIIOAEN

MEXAHUKA

2.1.1

2.1.2
2.1

2.13

#i#HPari#KMTHEMATHUKA

Mexanuyeckoe JIBUKEHUE.
OTHOCHUTENLHOCTD MEXaHHUYECKOI'O
nBukeHus. Cuctema orcuéra. Tpaekropus

Ilepemerienue, CKOpoCTh (CpeHssl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) U  YCKOpEHHue
MaTepUaIbHOW TOYKH, UX MPOEKIMH HA OCH
CHUCTEMBI KOOpPJIMHAT. Cnoxenue

MIEPEMEILEHUI U CII0KEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBUKCHUE. I'paduxu
3aBUCUMOCTHU KOODPJMHAT, CKOpOCTH,
YCKOpEHHUS, NyTH W IEepEeMELICHUs

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHU




CBobonHoe masieHne. Y cKopeHue

CBOOOHOTO MaIcHUs

KpuBonuneiinoe naBukeHue. PaBHOMepHOE
JNBIDKEHUE  MATEPUAJIbHOM  TOYKH IO
2.1.5 OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon U qacToTa.

LeHnTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUAOMETP,
2.1.6 JBUKEHHE CHaps/IOB, LIEMHBIE M PEMEHHbBIE
nepenadn
IIpakTueckue paboTHI. H3mepenue
MIHOBEHHOM  ckopoctH.  MccnenoBanue
COOTHOUIEHUS MEXIY My TSAMU,
IIPOMJICHHBIMHU TEJIOM 3a IIOCJIEI0BATEIbHbIE
517 paBHbIE  IMPOMEXKYTKH  BpPEMEHU  IpHU
o PaBHOYCKOPEHHOM JBM)KEHHUU C HadaJbHOU
CKOpPOCTBbIO, paBHOM Hymwo. M3ydyenue
JBUKEHMSI IIApUKa B BA3KOM JKUJIKOCTH.
N3yyenne nBwxeHus Tena, OPOLICHHOTO

TOPHU30HTAJILHO

#H#Pari#H## IMHAMUKA

IIpyanun  otHocurenbHOCcTH  ['amumies.
2.2.1 [IepBeii 3axkoH HeroTona. MHepunanbHble

CHUCTEMBI OTCUETA

221 Macca tena. Cuna. IlpuHnun cynepno3unun

CHUJI

29 Bropoit 3akon HeroTOHa 11 MaTepHanbHON

)23 TOYKH B HMHEPIHUATbHON cHUcTeMe OTcuéra
(UCO). Tpernit 3axkon HerooToHa mis

MaTCpHUaJIbHBIX TOUCK

3akoH  BceMupHoro Tsarorenus. Cuna
224 TsokecTu. IlepBas kocMuueckas CKOPOCTb.

Bec tena

2.2.5 Cwuta ynpyroctu. 3akoH ['yka




23

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TPEHUS  TOKOS.
Koaddunment tperns. Cuia cCoOnpoTUBIICHUS

IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'IBHOC H BpallaTCJIbHOC ABUKCHUC

a0COFOTHO TBEPIOTO Tema

228

MOMGHT CHJIBI OTHOCHUTCIIBHO OCHU BpaIJ_IeHI/Iﬂ.
[Tnedo cuibl. YcoBUs paBHOBECHS TBEPAOTO
teaa 8 UCO

229

2.2.10

TexHudeckue yCTpOMCTBA: IMOALIMITHUKY,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuueckue paboTsl. M3yuenue nprxeHus
Opycka 1O HaKJIOHHOM IUIOCKOCTH TMOJ
JeiicTBMEM HecKobkux cuil. VccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIHX
B JnedopMupyeMor MPYyKUHE U PE3UHOBOM
oOpasie, OT BEIMYUHBI HX JedhopMaluu.
Hccnenosanue yCIIOBUI paBHOBECHSI

TBépI[Ol"O TCJIa, UMCHOIICTO OCh BPAIICHUA

###Pari##3AKOHDBI COXPAHEHN B MEXAHUKE

I/IMHy.]'IBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepuagbHBIX Touek. MMmynbc cuiibl u
N3MEHEHHUE UMITYJIbCA Tella
232 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTnBHOE ABIKEHIE
233 PaGora cunbl
234 MOo1HOCTh CHIIBI
535 Kunernueckass  sHepruss  MaTepuaibHOU
o TOYKH. Teopema 0 KHHETUYECKON SHEPTUN
[TorenunaneHas sHeprus. IloTeHnmanbHas
236 SHEprus yIpyro nepopMHUpPOBaHHON

npyxussl. [loTeHnumanpHas HHeEprust Tena

BOJIM3HU MOBEPXHOCTHU 3emim




HOTGHI_[I/IEUIBHBIG U HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIMOTCHUOHAJIBHBIX CHII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPrUuu
CHCTEMBI TeJl. 3aKkoH COXpaHEeHMSI
MEXaHUYECKON YHEPrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

539 TexHu4eckue yCTpONCTBA: JIBUKCHUE PAKET,

o BOJIOMET, KOIIep, IPYKUHHBIN MUCTOJIET

[Ipaktrueckue paboTel. M3yueHue cCBs3M

5310 CKOpPOCTEM Ted IMpH HEyHmpyroM YyJaape.

Hccnenoanue cBsA3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHHMYSCKOM OHCPIUu TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

###Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.1.1

OCHOBHBIE  TIOJIOXKEHUS ~ MOJIEKYJISIPHO-
KUHETHYECKON TEOPHUH. BbpoyHoBckoe
neuxenne. uddysusa. Xapakrep ABHKEHUS

nu B33HMOI{CI71CTBH$I qacTul BEIICCTBa

3.1.2

Mopgenu cTpoeHUsI Ta30B, KUIKOCTEH U
TBEPABIX Tel U OOBSCHEHHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJICNICH

3.14

Macca wmonekyn. KoimuectBo BeliecTsa.
[TocTostnHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama remneparyp Llenscus

3.1.6

Mopnens  upeanpHOoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON

TCOpHUU UACAILHOI'O Ir'a3a

AbGcouoTHas TemIreparypa Kak Mepa cpeiHeit
KUHETUYECKON JHEpPruu TEILIOBOT'O
IBKeHUs vactull rasa. Illkxana temmneparyp

KenbpBuna

VpaBuenue Kianeitpona — Menzeneesa.

3akoH /lanbToHA




I"a3oBbIe 3aK0HBI. M30mpoLIECCHI B HACAITBHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BeIlleCTBa!

M30TEepMa, U30X0pa, n300apa

3.1.10

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[Ipaktuueckue padotbl. M3mepeHue macchl
BO3/yXa B KJIACCHOM koMHare. HccienoBanue
3aBUCHUMOCTH MEXIY napaMeTpamu

COCTOSIHMSI Pa3pPEKESHHOT'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

3.2.2

TepmoauHamuueckass cucreMa. BHyTpeHHsIS
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

KommyecTBO TEIUIOTHI U pa60Ta. BHy'TpeHHSISI

OHEPIUsaA OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.23

324

Buasl Temonepenaun: TEIIONPOBOJAHOCTD,
KOHBEKIIHSI, H3TydeHue. TerioéMKOCTh Tena.
VYnenbHas TEIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAAIC

ITepBbiit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJAUHAMUKHU K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

325

TenmoBble MammHbl. [IpuHOMOBL HECTBUS
TEIUIOBbIX MatuH. [IpeoOpa3zoBaHus sHeprun
B TemloBbiX MammuHax. Koadduument
none3Horo geiictBus (mamee —  KIIM)

terioBoi MamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoGpatumocTs mponeccoB B HMPHUPOJE.
TemoBple  nmBHUraTenu.  DKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texauueckue YCTpOWCTBA: JBUTaTENb
BHYTPEHHETO cropaHus, OBITOBO

XOJIOANUJIbHUK, KOHAUITHOHED




3.3

4.1

3.2.8

[IpakTnueckue paboThI. N3mepenue

YACIBbHOU TEMJI0EMKOCTH

##HPar## Al PETATHBIE COCTOSHMA BEIIIECBA. ®A30BbIE

I[NEPEXO/IbI

3.3.1

332

[TapooGpazoBanue u KOH/ICHCAIIHSL.
Hcnapenne u KureHue. YelbHas TEIUIOTa
napooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

BO3ayxa. HacelmeHHsI nap

3.33

Teépmoe  Temo.  Kpucrammmueckue U
amopdHble Tena. AHHU3OTPONHUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

CoBpeMeHHbIE MaTeprallbl

3.3.4

3.35

3.3.6

[InaBnenve u KpuctauMzauus. Y elbHas
TeruioTa miuasieHus. Cyonumanus
VYpaBHeHHe TEMI0BOro 6amaHca
Texnuyeckue yCTpPOHCTBA: TUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUU
MOJIyYEHUsI COBPEMEHHBIX MaTepUajIoB, B TOM

YHUCJIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOTHHN

3.3.7

[IpakTnueckue paboTHL. Nsmepenue

BJIA’)KHOCTH BO3yXa

SJIEKTPOAMHAMUKA
###HPar#t##OJIEKTPOCTATUKA

4.1.1

4.1.2

DOnexTpu3anus TeNl. DIEKTPUUECKUI  3apsi.
JIBa Bu/1a 3JEKTPUUYECKUX 3apsIIOB
[IpoBoaHMKH, TUDIIEKTPUKU u

MTOJYTIPOBOAHUKHA

4.1.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

4.14

Bzaumopeiictue 3apsanoB. 3akoH Kynona

Onekrpuueckoe  mnose.  Hampsok€HHOCTB

3JIEKTPUYECKOIO TIOJIAL. [IpuHIMN




4.2

4.1.6

cynepno3uiuu. JluHuM — HANpsHYKEHHOCTH
3JEKTPUYECKOTO MOJIS

Pabora cun OJICKTPOCTATUYCCKOI'O  I1OJIA.

Ilorenuuan. Pa3HocTh MOTEHIINAIOB

HpOBO,IIHI/IKI/I U OUBJICKTPUKU B MMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBHGKTPI/I‘IGCKEIH

MMpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa

4.1.9

TexHndeckue yCTpOWCTBA:  3JIEKTPOCKOIL,
AIIEKTPOMETP, IJIEKTPOCTATHYECKasi 3alluTa,
3a3eMJIeHHE 3NIEKTPONIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTueckue paboTHL. H3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpa

HHHPar###ITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX
VYcnoBusi  CymIeCTBOBAaHUS  MOCTOSHHOTO
4.2.1 JJIEKTPUYECKOr0 TOKa. MCTOYHMKM TOKa.
Cuia Toka. [TocTossHHBIN TOK
422 Hanpsokenue. 3akon Oma 1715 yyacTka 1enu
423 DNEeKTPUUYECKOE COMPOTHUBJICHUE. Y IeThHOE
o CONPOTHUBIICHUE BEILIECTBA
424 [locnenosarensHOE, napajuieJIbHOE,
o CMEUIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snexTpuueckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anexTpoaBxkymas cuna (mamee — JJC) u
427 BHYTPEHHEE  CONPOTUBIECHHUE HCTOYHHKA

Toka. 3akoH OMma Al MOJHOM (3aMKHYTOI)

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHUC




4.2.8

4.2.9

ONEeKTpOHHas  MPOBOAMMOCTb  TBEPIBIX
METAJJIOB.  3aBUCUMOCTb  COIPOTHBIICHUS
METaJUIOB oT TEeMIIepaTyphl.

CBepXnpoBOJIUMOCTb

DJIeKTpUYECKU TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TomynpoBoaHUKH. CobcTBeHHas u
IpUMecHast IIPOBOJIUMOCTh
II0JIyIIPOBOIHUKOB. CBOMCTBA p-n Mepexoa.

[TonynpoBoAHUKOBBIE TPUOOPHI

:‘)HGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SJIGKTPOJII/ITI/I‘-ICCKBJI JUcconuanus.

DIeKTponn3

DNEeKTPUUECKHUI TOK B rasax.
CaMOCTOSTEIBHBIE W HECAMOCTOATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATENHEHOTO

pazpsna. Monnus. [1nazma

TexHuueckue  ycTpoiicTBa:  amIepmerp,
BOJIBTMETP, peocTar, HCTOYHHUKU TOKa,
JIEKTpOHArpeBaTeIbHbIe pudopBHl,
3JIEKTPOOCBETUTEIIbHBIE npuOopHI,
TEPMOMETP  CONPOTHBIICHUS, BaKyyMHBIN
IO/, TEPMHUCTOPBI U (POTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AuOoa, ralbBaHUKa

IIpaxkTueckue paboThI. N3yuenue
CMEIIaHHOTO COEAUHEHHS PE3UCTOPOB.

N3smepenne DOJIC uCTOYHMKA TOKAa M €ro
BHYTpEHHero conpotusienus. Habmronenue

QJICKTPOJIMU3a

11 KJIACC

Kon Koanposepsiemoro
pasaeia 3JIEeMEHTa

IIpoBepsiemble 3JIeMEHTbI COIEPsKAHUS

4

OJIEKTPOAMHAMUKA
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###Par#M AT HUTHOE I10JIE. DJIEKTPOMAI'HUTHA A

43.1

UHAYKLNA
IlocTtossHuble MarHuThl. B3aumoneicTeue

IIOCTOSAHHBIX MarHuToOB

432

MaruauTtHoe m0n€. BeEkTOp MAarHUTHOMN
nHaykund.  IlpuHnun — cynmepno3uuuu.
JIuaum MarnuTHOM MHAyKUMM. Kapruna
JUHUM  MarHUTHOM  HWHIYKIMU  TIOJS

IIOCTOSAHHBIX MarHuToB

433

434

MarsuTtHoO€e I0J€ NPOBOJHHUKA C TOKOM.
Kaptuna nuHMiA 101 JUIMHHOTO MPSIMOTO
IIPOBOJHUKA M 3aMKHYTOT'O KOJIbLIEBOTO
IIPOBOJHMKA, KAaTyLIKH C TOKOM. OIBIT
Opcrena. B3aumozeiicTBiue npoBOIHUKOB

C TOKOM

Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE

4.3.5

4.3.6
4.3.7

4.3.8

Cuna  Jlopenma, €€ wMomyinb |
HampasjieHue. JIBuKeHue 3apsyKEHHON
YaCTHUIIHI B OJJHOPOJHOM MarHUTHOM TIOJIE.
Pabota cunbl JlopeHniia

SIBneHune ANeKTPOMAarHUTHON MHAYKIIUU
[ToTok BekTOpa MarHUTHON MHAYKIIMU
O/C WHTYKLIHH. 3aKkoH

3JIEKTPOMarHuTHOM MHAyKunn Papanest

43.9

BuxpeBoe anextpuueckoe mone. I/C
UHAYKIUU B INPOBOJHUKE, JBUXKYIIEMCS
MOCTYTATENbHO B OJTHOPOZHOM

MAargouTHOM II0JIC

4.3.10

[IpaBuio Jlenna

43.11

4.3.12

WHIyKTHBHOCTS. SABnenue
camonHaykuuu. J1C caMonHayKuun

3HepPH}I MAaroiuMTHOI'O TOJIA KaTylIKu C

TOKOM

4.3.13

DNEKTPOMAarHUTHOE TTOJIe




TexHuueckue yCTpPOMCTBA: IOCTOSTHHBIE

MarHMThl, ANIEKTPOMArHUTBI,
4.3.14 AJIEKTPOJIBUTATEb, YCKOPUTEIH
NIEMEHTApHBIX ~ YacTHll, WHAYKLHUOHHAs
neyb
[IpakTueckue paboTHL. N3yuenue
MarHuTHOTO TMOJIA KaTyHIKH C TOKOM.
4315 HccnenoBanue AeMCTBUA IOCTOSTHHOTO

Mar"gura Ha pamKy c TOKOM.
HUccnenosanue SIBJICHUS

SHGKTpOMaFHPITHOfI HHAYKIOUA

KOJIEBAHUMA 11 BOJIHBI

#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarenpHast cucrema. CBoOOIHBIE
Konebanus. ['apMoHMYeckue KosieOaHusI.
[lepuon, wyacrora, amrumtyna u (dasa

KoyieOaHuit

5.12

5.1

5.14

5.1.5

[IpyxuHHBIA MasTHUK. MaremMaTn4ecKui

MasaATHHK

YpaBHEeHHE TapMOHUYECKUX KOJICOaHHIA.
Kunematuueckoe u OUHAMHUYECKOe

OIMCAHME KOJIeOATEILHOIO JABHIKCHUA

[Ipespamenue SHEPrUU npu
rapMoHMYeckux  KkoneOaHusix. CBs3b
aMILIATY 1B Kosie0aHui UCXOJIHON
BEJIMYMHBI C aMIUTUTYIaMU KoJieOaHul eé

CKOPOCTH U yCKOPEHUS

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
uaeaJbHOM  KOJeOaTeIbHOM  KOHTYE.
AHamorusi MeXIy MEXaHHYEeCKUMH |
JIEKTPOMArHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona




5.1.7

3akoH COXPAaHCHUSA SHEPTHUU B UACAIIBHOM

KoJe0aTeIbHOM KOHTYpe

BrinyxaeHHBIC MEXaHUUYECKHE
kosicOanusa. Pesonanc. PesonaHcHas
KpuBasl. BriHyX)1eHHBIC

OJICKTPOMArHMuTHBIC KoJIeOaHHsI.

5.1.8

5.1.10

5.1.11

5.1.12

[lepemennbii  Tok. CuHHYCOUJAJIBHBIN

HepeMeHHHﬁ TOK.

MomHoCTb [IEPEMEHHOT0 TOKA.
AMIUITUTYJTHOE U JIEHCTBYIOIIEE 3HAUCHUE

CUJIbI TOKA U HAITPSKCHUA

Tpancdopmarop. IIpousBoxactso,
nepeaaya u moTpedeHHe dIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpH
MIPOU3BOJICTBE JJIEKTPUUECKOW HHEPTHUU.
Kynerypa HCIIOJIb30BAHUS

QJICKTPOSHECPIUN B HOBCCHH@BHOﬁ KHN3HU

Texnuyeckue ycTpoicTBa: ceiicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoICpcaad

[Ipaktuuyeckue pabotel. McciaenoBaHue
3aBUCHMOCTH ME€pPHOJa MAJIbIX KOJIeOaHU
rpy3a Ha HUTH OT JUIMHBI HUTU U MacChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B Lenu u3 IIOCJIEI0BATEIILHO
COCIMHEHHBIX KOHJIEHCATOPAa, KaTyIIKU U

pesucropa

#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexannueckue BOJIHBI, yCIIOBUS

pacnpoctpanenus. Ilepuoa. CkopocThb

5.2 >21 pacnpocTpaHeHUsT M JUIMHA  BOJIHBL.
[Tonepeunsle ¥ MPOIOIBbHBIE BOJTHBI

592 #H#HPar## NntepdepeHuys u qudpakuus

MEXaHNYECKUX BOJIH




523

524

3Byk. CKOpOCTh 3ByKa. I pOMKOCTB 3ByKa.

Bricota Tona. TemOp 3Byka

DNEeKTPOMarHUTHbIE BOJHBL. Y CJIOBUA
M3JIy4EHUsI DJIEKTPOMATrHUTHBIX  BOJIH.
Bzaumnas opuentanusa BektopoB E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

5.2.6

5.2.7

CBolicTBa  2JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHue, IpeIOMIICHUE, TOIIpH3anus,
mudpakuusi, uHTepdepenuus. CkopocTb

OJICKTPOMAariuTHBIX BOJIH

[Ixana ANIEKTPOMArHUTHBIX BOJIH.
[IpumMeHeHHne SIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY

[IpuHIMTBI PaZMOCBSI3U U TEJIECBUICHHUS.

Paguonokamus. :‘)HGKTpOMaFHI/ITHOC

3arpsI3HEHUE OKPYKAIOLIEH Cpebl

5.2.8

TexHu4eckue yCTponCTBa: My3bIKaJIbHBIE
UHCTPYMEHTBHI, yJIBTpa3ByKOBas
JUAarHOCTHKa B TEXHHUKE W MEIULUHE,
pazap, paguONpUEMHMK,  TEJIEBU30D,

aHTeHHa, Tenedon, CBU-neun

53

##HPartH##OII TUKA

5.3.1

532

533

[IpssmonuHeitHoe pacrpocTpaHeHne

CBETa B ONHOPOAHOM cpene. JIyd cBera

OtpaxeHne cBeTa. 3aKOHbl OTPaKEHHS
ceta. [locTpoenre n300paxeHui B TIIOCKOM
3epKaje

[Ipenomienue cBeTa. 3akOHBI MPETOMIIEHHS

CBCTa. AOCOIIOTHEIN IIOKa3aTcjib

MIPEIOMIICHHUS

534

[Tormoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIN yroy MOJHOTO BHYTPEHHETO

OTpaKEHUS




535

5.3.6

5.3.7

Hucnepcuss cBera. CIIOXKHBIA  COCTaB

Ocnoro ceera. Llser

Cobuparoliiue U paccerBarolIne JIHH3BI.
Tonkast nuH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWJIa  TOHKOM  JIMH3BIL.
[Toctpoenue M300paKeHM B
cOOMpAIOIIUX U PACCEUBAIOIINX JHH3AX.
@opmysia TOHKOM JIMH3BIL. Y BEJIUYECHHUE,

aBaeMoOe€ JUH30H1

[Ipenemnst MPUMEHUMOCTH

r€OMETPUYECKON ONTUKHU

5.3.8

Wntepdepentms  cBera. KorepeHTHbie
UCTOYHHUKM.  YCIOBUS  HAOMIOACHUA
MaKCUMyMOB 51 MUHHMYMOB B
UHTEp(EPEHIMOHHONH KapTHHE OT JBYX

CI/IH(baSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

539

5.3.10

5.3.11

5.3.12

Hudpaknous  ceera.  JudpaknmonHas
peméTka. YcnoBue HaOMIOIEHUS TTIaBHBIX
MaKCUMYMOB npu naJICHUH
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPAKIIMOHHYIO PEIIETKY

[Monspuzanus cBera

TexHuyeckue ycTpoOMCTBa: OYKH, IyTia,
(dboToanmapar, MPOEKIIMOHHBIA arapar,
MHUKPOCKOII,  TEJECKOM,  BOJIOKOHHAS
OIITHKA, nudpakiMoHHast — peréTka,

TOJIAPpOn

[Ipaktnueckne  pabotel.  M3mepeHue
IoKasaress npenomienus. Mccienosanue
CBOWCTB  M300pakKeHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuibl IPUMEHMMOCTH KJIACCHYECKOM
MEXaHUKH. [TocTynater TEOPUH

OTHOCHUTCIIBHOCTH! HHBApUAHTHOCTDb




MOAYJIsT CKOPOCTU CBE€Ta B BaAKYYyMC,

MPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTHU.

6.2 3amelsieHHe BpPEMEHU M COKpaIlleHUE
JUINHBI
6.3 DHEprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIBI

CBsi3p Macchl C SHEpPruei M HUMITYJIbCOM
6.4 CBOOOJHOW YaCTHULBL. DHEPrus IOKOS

CBOOOIHON YaCTUIIBI
KBAHTOBAS ®U3UKA
HHPar###DJIEMEHTBI KBAHTOBOWM OITUKU

®otonbl. Popmysa Ilnanka cBs3m
7.1.1 SHepruM (HOTOHA C €T0 YaCTOTON. DHEprus

Y UMITYJIbC OTOHA

OTtkpsiTHE 51 UCCIIEIOBAHNE
7.1.2 dororddekra. Onbiter A.I'. CroneTona.

3akonsl hoTorddexTa

YpaBHeHue DHHIITEHA hilae: ¢
7.1.3 dboroadpdekra.  «KpacHas  rpaHunan
dboTorddexra
7.1.4 Hasnenue ceera. OnwiTel [1.H. JIebenena
7.1.5 XUMHYECKOE AEHCTBUE CBETA

TexHuueckue ycTpoiicTBa: (OTOJIEMEHT,
7.1.6 (dboTonaTuuK, COJIHEYHas Oarapes,

CBETOANO

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbITEI
7.2.1 Pezepdopaa o uccneqoBaHuo CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCIJIb aTOMa

ITocrymater  bopa.  UMznyuenune wu
norjoueHue (OTOHOB TpU  TEpPEeXoie
7.2.2 aToMa C OJHOIO YPOBHS DJHEPrUM Ha
apyroii.  Buaer  cmektpoB.  Crnektp

ypOBHCﬁ OHCPIrur aToMa BOAOpOJa




7.3

7.2.3

7.2.4

BosHoBBIE cBOiCTBa yactull. BosHbl 1€
bpoiiss. KopnyckynsipHo-BOJIHOBO#
nyamusM. Jludpakius SIEeKTpOHOB Ha

KpucTtajuiax

CroHTaHHoOE U BBIHYXICHHOC U3JTY4YCHHUC.

YCTpoiicTBO M MPUHIIMIT paOOTHI J1azepa

7.2.5

TexHu4eckue yCTponCcTBa: CIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktuyeckne pabotel. Habmogenue

JIMHENYaToro CIICKTpa

ATOMHOE APO

Metoapl HaOMIONEHHUST W PETHCTPALUN

QJICMCHTAPHbIX YaCTHUIL

OTkpbITHE PATUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuio cocrtaBa
pamuoakTuBHOrO u3nmy4yeHus. CBoiicTBa
anbda-, oera-, ramMma-u3JIy4eHUs..
BnusiHue paavoakTHBHOCTH Ha JKUBBIC

OpraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHa U HEUTpOHAa.
Hyxionnas moznens siapa I'eiizenOepra —
WBanenko. 3apsn siapa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
U3JIlydeHUue. 3aKOH  PaJUOAKTUBHOIO

pacmaga

7.3.5

3HCpPH}I CBJI3W HYKJIOHOB B  dApC.

SAnepusie cunbl. JlepekT Macchl siapa

7.3.6

7.3.7

SAnepuble peakuuu. JlenmeHune M CHHTE3
Anep
Snepubiii  peakrop.  TepMosinepHsii

cunte3. [IpoOiembl H  MEPCHEKTUBBHI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIIEPHOM  DHEPreTUKU. KOJOTHYECKUE

ACIICKThI HﬂepHOﬁ OHCPICTHUKHU

OnemeHTapHele  4acThlbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJICUCTBUA

TexHuueckue yCTpOMCTBA:  JO3UMETP,
Kamepa BuWiibCOHa, SIEpHBIA pPEAKTOP,
aToMHas 6om0a

[Ipaktrueckue pabotel. HccnenoBaHue
TPEKOB YaCTHI] (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro nHeba. Co3Besmus, sipkue

3Bé3I[LI, J1aHCThI, UX BUAUMOC IBMXKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOM
TpYyHIIBIL. IImaneTsI-TUTaHThI n ux
CITYTHHKH, KapJIUMKOBBIC ITJIAHCTHI. Maribie

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

Comame, d¢ortochepa u armocdepa.

ConHeuyHast akTUBHOCTD
Hctouynuk sneprun CosHLA U 3BE3]1

3BE3/IbI, MX OCHOBHBIC XapaKTCPUCTHUKU:
Macca, CBETHMOCTb, PanycC, TEMIIEpaTypa,
ux B3aMOCBSI3b. Juarpamma
«CTICKTPAIBHBIA KJIACC — CBETHMOCTBY.
3BE3bI  TVIABHOWM  IOCIICIOBATEIIBHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY IS

3BE3/] TTIAaBHOM ITOCICA0BATEILHOCTH

8.6

8.7

###Par###BayTpennee cTpoeHne 3BE3L.
CoBpeMeHHBIS MIPeACTaBICHHS 0
MPOMCXOKICHNN M 3Boormu ColHIa |

3BE31. DTanbl )KU3HU 3BE3T

Mineunsiii Ilyte — nHama TamakTuka.

CnupaneHasgs  cTpykTypa [ 'anmakTukwy,




8.8

pacnpeneneHue 3BE3N, rasa W IbUIM.
Ilonoxenne u nBuwxkenne CoiHIA B
lanaktuke. Ilmockas u cdepuueckas

IOACHUCTEMBI TIamaxTukn

Tunel ranakTuk. PaguoranakTWkd U

KBa3apbl. YEpHBIE ABIPHI B APAX FAJAKTHK

8.9

Bcenennas. Pacmmmpenue BcenenHoil.
3akoH XaOOma. Pa3Oeranue rajgakTuK.
Bo3pact u paguyc BcenenHoil, teopus
bonbmioro B3peiBa. Mojgenb «ropsiueit

Bcenennoi». PenukroBoe usnydeHue

8.10

MacmrabHast  cTpykTypa  BceneHHOi.
Meraramnaktuka. Hepeménnbie mpoosiembl

aCTPOHOMHHU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUSA 0o01ero ooOpazoBaHus

CdopMupoBaHHOCTh YMEHHI pPACIO3HABATh (DU3WUECKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE M3yUYEHHBIX 3aKOHOB

BHaHeHI/Ie OCHOBOIIOJIararommMHu (1)I/ISI/ILI€CKI/IMI/I INOHATUAMU H

BCJIIMYMHAMHU, XaPaKTCPU3YOIIUMHA (I)I/ISI/I‘IGCKI/IG IIpoueCChl

CdopMupoBaHHOCTh YMEHHUW NPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJICKYJSIPHOM  (U3MKH W TCPMOJUHAMUKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3WKH JJI aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpPA, MAKPOMHpA U MEraMHpa, pa3indyaTh yCIOBHS
3 (rpaHu1Ibl, 00JACTH) TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BCeoOIMi xapakTep (GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
UCIIOJIb30BAaHUsSI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOLECChI, WCIOJB3ys OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMCPHOCTH

ChopMHpPOBAaHHOCT, YMEHHUS Pa3jINYaTh YCIOBUS MPUMEHHUMOCTH

Mojieiel pU3NYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pelaTh pacu€THblE 3aJaud C SIBHO
3aJJaHHOM M HESBHO 3aJJaHHOM (U3MUECKOM MO/EIbIO: HA OCHOBAHUHU
aHajgM3a yYCJIOBHS BBIOMpATh (PU3UUYECKHE MOJEIHN, OTBEUYAIOIINE
TpeOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMyIbI, 3aKOHBI,
5 3aKOHOMEPHOCTH W  TOCTyJaTbl  (U3UYECKUX TEOpud mpu
UCIIOJb30BAaHUM  MAaTE€MaTH4YECKMX METOAOB  pELIEHUs  3anad,
IPOBOAMTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCS  JIaHHBIX,
AHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4ETOM IMOITYUYEHHBIX PE3YJILTATOB

Pemarp kauecTBeHHBIE 331a4H, TpeOyIOIIMEe TPUMEHEHNS 3HaHUH U3
pa3HBbIX pa3eioB IMIKOJIBHOTO Kypca (U3MKH, a TaK)Ke WHTErparuu
6 3HAHUM M3 JPYyrUX MOPEeIMETOB €CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTpAWBaTh JIOTUYECKYIO ILEMOYKY PACCYKICHUM C OMOpoll Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)1/131/111601(1/16 SIBJICHUA




Brnagenue  OCHOBHBIMHM ~ METOJAMHM  HAYy4YHOrO  IO3HAHMUS,
UCTIONIb3YEMBIMH B  (PU3UKE: TPOBOJAUTH TIPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3UYECKUX BEIMYUH, BbIOMpas ONTUMAalbHBIA CIIOCOO
WU3MEPEHMS U UCIOJIb3YsI U3BECTHBIE METObI OLIEHKHU MOTPEUIHOCTEN
U3MEpEeHUH, MPOBOJUTH HCCIECIOBAHUE 3aBHCUMOCTEH (pru3mueckux
BEJIMYMH C WCIIOJIb30BAHUEM TMPSMBIX HW3MEpPEHUH, OOBICHSITH
MOJTy4YEHHBIE Pe3yNbTaThl, UCIONb3Ys (PU3NUECKIE TEOPUU, 3aKOHBI 1
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro Tpyaa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKaxX y4eOHOTo SKCIIEpPUMEHTA U
y4e0HO-UCCIIEI0BATENbCKOM  JIEATENbHOCTH C  HMCIOJIb30BAaHUEM
HU(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1ab0OpaTOpHOTO

00opyoBaHus

CdopMupoBaHHOCTb yMEHHMH  aHAIM3UPOBATh M  OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeIIOBEKA, CBSI3aHHOW C (U3NYSCKUMHU MPOIECCaMHU, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O paldoOHAIbHOM
MPUPOJONOIB30BAHUHY, a TakXkKe pa3yMHOM  HCIIOJb30BaHUMU
JOCTMKCHUN HAyKd W TEXHOJIOTMWA JUIsl JAIbHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OmnageHne pa3IuYHBIME  crioco0amMu  paboTel ¢ uH(popMarmen
(GU3NUIECKOTO COAEpKAaHUSI C  HCIOJIB30BAHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUIH KPUTUYECKOTO

aHaJIn3a U OLCHKHU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(l)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH TMPUMEHSITh OCHOBOIOJArarolue
aCTPOHOMHUYECKUE TIOHATUS, TEOPUM M 3aKOHBI Ui aHaIu3a |
00BbsSICHEHUST (PU3UIECKUX TPOLIECCOB, MPOUCXOIAIINX HA 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JBUKEHHUS

HeOECHBIX TEJI, DBOJIIOLIMH 3BE31 1 Beenennoi




INIEPEYEHD 9JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

Kon Kon

paszeJia/TeM 3J1eMEeHT IIpoBepsieMblii 31eMEHT COAEPKAHUSA
bl a

1 MEXAHHKA
1.1 KMHEMATHKA

MexaHndeckoe JABHKCHUC. OTHOCHUTENHLHOCTD

MexaHnyeckoro aBmxkeHusa. Cucrema orcuéra

MarepuasbHas TOUKA.

7 P TPacKTOPHE
E& pammyc-BexTOp:
F(r)= (x{r) Wr )L =(0)), nf ar

TpAcKTIOpPIIA,

(%7

. ) -
112 NepeMEIIeHIIE. ¥
AF =r(ty)—r(t))=r, -1 = .
={Ax, Ay, AZ),
OVTE.

CromeHIe TepeMelneHI:

Ny =4, +47,

CkopocTh MaTepuaIbHOU TOUKHU:
Ar
At

= }}' = [ U.‘.' ‘U_T ‘U: ]"
Ar—0

D=

= —L = X,. aHANOIIMHO v, =V, U.=Z,.
At | o
1.1.3

CIoKeHIIe CKOPOCTEIl: 0, =0, + 0, .
Brrunciienne nepeMeneHus U myTu MaTepuaibHOM
TOYKH MPU NPSIMOJIMHENHOM JBU)KEHUU BJIOJIb OCH X I10

rpaduKy 3aBHCUMOCTH Vx(t)




. " - Kb o "
YexopeHile MaTeplaTbHOil TOUKIL: d = IL =ig'=|a,.a .a.),
) R '

a =LL =(v, ),". aHanormHO a, =(v, |, a =(uv. )"
)

1.1.5

PaBHOMEpHOE IPSAMOIIMHEMHOE JBUYKEHHUE:
x(t) = xg + vout

Uy (t) — vgx = const

1.1.6

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:!

4

at
xX(r) =x, + U, +—

vit)=u, +at
a, = const

1 r i
U:T_LJ,': = =t ‘x:_'r]'

b+,
TTpn IBIDKEHNIT B OJIHOM HANPABIEHIN OVTE S = % r

1.1.7

CBoOoaHOe nasieHne. Y CKopeHue cBOOOHOTO MaICHHS.

Vi U
N A
E
)

0 Xy x
I[BI/DKGHI/IG TCIa, 6pOHIeHHOFO moa yrijioM o K TOpU30HTY:

[.r{r} =Xy + U f =25 +Uycosa-f

5 9

t , A
\[J'{I}=J'Q+U,:,1I+EJT=J'c,+U,:,51ﬂU.-I—'ETT

v (t)=uv, =uv,cosa

v.(t)=v,, +g t=u,sino— gt

g.=0
g, =—g=const

KpuBonuneiinoe asuxenue. J[BrmxkeHne MmaTepuaabHON
TOYKH IO OKPY>KHOCTH.

VYrinoBas u 1uHelHas CKOPOCTb TOYKHU:




v = wR

IIpu paBHOMEPHOM JBHUKEHUH TOYKH 10 OKPYKHOCTH

_2n_2
w= = U

. HGHTpOCTpeMI/ITeJIBHOG YCKOPCHHEC TOYKU:

[TonHOE yCcKOpeHHEe MaTepUaIbHONW TOUKH

119 TBépaoe Teno. [loctynarenbHoOEe U BpalaTebHOE
JBUKEHHE TBEPAOTO Tela

JMUHAMUKA

121 HNuepumaneubie  cucrtembl orcuéra. [lepBhiii  3aKOH
Hrrorona. [TpuHnun otHocuTenpHOCTH ['anumnest

Macca tena. IImoTHOCTE BeliecTBa:

122 _m
P=Yy

Cuna. [IpuHIMI Cyneprio3uIIny CHIL:

1.2.3 > N N

FpaBﬂoueﬁc:TB = Fl + F2 +...

Bropoit 3akoH HproToHa: misg MarepuaibHOM TOYKH B
HnCco

-
-

1.2.4 F, = ma,

F = const

_— *—
R, Fy

1.2.5 Tperuii 3akon HeloTOHA 1711 MaTepUaTbHBIX TOYCK:

-

Fi; = —Fp

3akoH BCEMUPHOI'O TATOTCHUA: CUJIbI IPUTAXKCHUA MCKIY

1.2.6 TOYCYHBIMU MAaCCaMU paBHBI

mpm;
RZ

F=aG




1.2.7

1.2.8

1.2.9

Cuna tsoxectu. LleHTp TskecTH Tenna. 3aBUCUMOCTD CHJIBI
TSOKECTH OT BBICOTHI h HaJ MOBEPXHOCTHIO ILUIAHETHI
paguycom RO:

_ GMm
"9 = R + h)?

Cuna ynpyrocrtu. 3akoH ['yka:
F, = —kx

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHust CKOJIbKEHUSI:

Frp = uN

Cuna TpeHus noKos:

Ep < uN

Koaddurment tpenns

JlaBieHue:

1.3

CTATUKA

1.3.1

1.32

-P-___:-"_'_._\-'\-\..
=
' i d
e
Af:*:f o
= —
MOMEHT CuIIbl OTHOCUTEIBHO OCH BPALCHMUS:
M| = Fl, rae | — nie4o cuibl OTHOCHUTENBHO OCH,
npoxojsauiel uepes Touky O NepneHIuKyIsIpHO PUCYHKY

HeHTp Macc Teia. HeHTp MacCcC CUCTCMbI MATCPUAJIBHBIX

TOYCK:

myry + myry+...
m; + my+...

Tm.

B onHOpOIHOM TTOJIE TSAXKECTH

(g = const)

HEHTP MacCC TCJIa COBIAAACT C €ro HCHTPOM TAKCCTH

1.3.3

VYcnoBus paBHoBecus TBEpaoro tena B UCO:




M +M,+...=0
[M,+ M,
11:‘:'1+F:+...=[J

1.34 3akon Ilackans
JaBnenue B )xuakocTH, mokosmieicsa B UCO:
1.3.5 p =po +pgh
3akoH Apxumena:
FApx = _PBbITECH7
1.3.6 €CJIM TEJIO U KUAKOCTh mokoaTcs B MCO, To
FApx = ngBbITECH
VcoBue niaBaHus Tl
1.4 3AKOHbI COXPAHEHI S B MEXAHUKE
NMnynsc MaTepuabHOM TOUKHU:
1.4.1 - -
p=mv
Nmmynec cuctemsl Tei:
1.4.2 S =
p=p1 +p2t..
3aKOH U3MEHEHMS U COXPAHECHUS UMITYJIbCA:
B UCO
Ap = A(pl + p2+' . ) = FlBHeLL[HAt + FZBHemﬂAt+- .
1.4.3 B CO , €CJIIN
FlBHeLL[H + FZBHeLLIH+- =0
PeaktuBHOE IBUXKCHUE
F
4
144 —.

Ar v
Pa60Ta CHJIbI Ha MaJIOM MICPEMCIICHUU:

:l=|}f'|-|.-j.f|-c05 a=F, - Ax




« F

o
145 MoONIHOCTh CHIIBI:
AAd
P=— =F-v-cosn
At o
Kunernueckast sHEprust MaTepruaIbHON TOUKH:
. mv?  p?

146 KMH — 2 _Zm

3aKOH U3MEHEHUSI KHHETUYECKOW YHEPTUU CUCTEMBI

MatepuaiabHbx Touek: B MCO AEkun = A1 + A2 + ...

[TorenmanpHas 3HEprus:

JUISL TOTEHIIMAIIbHBIX CHJI

A12 = Eln()TeHu - EZHOTeHu_: AEHOTeHu

[ToTrenumanpHas YHEPTUsL MATEPUATILHOM TOYKH B

OJTHOPOJHOM II0JI€ TSKECTH:
1.4.7

El'[OTeHL[ =mg h
[ToTenunanpHas 3Heprus ynpyro neGopmMupoBaHHOTO
Tena:
kx?
EHOTeHu = 2
3aKOH U3MEHEHUSI U COXPAHEHUS MEXaHUUECKOMN
JHEPIUH:
Euex = Exum + Enoresn.

1.4.8

B IICO AE,ex = Ascex menoresm. cuns
B IICO AE,ex = 0, eCII Agcex HEDOTEHIL CHI 0

1.5

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI




1.5.1

1.5.2

1.53

l'apmonnueckue KojeOaHUsI MaTepUATBHOW  TOYKH.
Avmutyga u  ¢asza  konebanmii. Kunematmdeckoe
OIHCaHUE:

x(f) = Asin| wf +o, ).

v(fH=x/,

a(f=(v,),=—e'x) =a +0'x=0,
I7I€ X - CMEILIEHUE U3 PABHOBECHUS.
JluHaMnueckoe onucaHue:

ma, = —kx,

DHepreTuyeckoe  OomucaHue  (3aKOH  COXpaHEHHs

MEXaHUYECKON IHEPTUN):

mut kg, k4

2 2 2 2

CBsI3b aMILTUTYABI KOJIEOAHUIN CMEIEHUs] MaTepHaIbHON
TOYKA C aMIUIUTYJaMH KoJieOaHWi e€ CKOpPOCTH u

YCKOPCHUS:

Upee =0, @ =04

ITepnona u yacTora KoJeOaHUI:

2r 1

T B e I o

o v
[Tepuon MaJIbIX CBOOOTHBIX KoJIeOaHuit

MAaTeMaTHUYCCKOIro MassiTHHUKaA:

IT'=2n i

g
[lepron cBOOOIHBIX KOeOaHUM NPY>KUHHOTO MasiTHUKA!

T=2m |—

k

Breinyxxnennsie konebanus. Pesonanc. Pe3onancHas

KpuBas

1.5.4

[lonepeunsle u  mponosibHble  BOJMHBL. ~ CKOpPOCTH

PacnpoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vT =—
v




Wutepdepennys u audpaxiyst BOIH

1.5.5 3Byk. CKOpOCTh 3ByKa
2 MOJIEKVYJIAPHASA ®U3UKA. TEPMOJUHAMHUKA
2.1 MOJIEKVYJISIPHASA ©®U3MKA
Mopenu cTpoeHHMs Ta30B, KUIKOCTEM M TBEPIBIX TeEIl.
[Tyctb TepMoarHaMUYeckas cuctema (Teso) CocTouT u3 N
OJIMHAKOBBIX MOJIEKYJI. TOr/1a KOJIM4YEeCTBO BEIIeCTBA
2.1.1 N m
TN
rae Ny— uucino ABorajapo, m —Macca CUCTEMBI (Tena),
[t — MOJIsIpHAsl Macca BeIllecTBa
2.1.2 TernnoBoe ABUKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.13 B3aumopeiicTBre yacTuIl BelecTsa
2.14 Huddys3usa. bpoyHOBCcKoe IBUKEHHE
2.1.5 Monens uneanpaoro raza B MKT
CBsi3b MEXAy JaBJICHUEM U CpPEAHEH KUHETHYECKOU
SHEPTHEeW  MOCTYMaTeIbHOTO  TEIJIOBOTO  JIBHIKEHHS
MOJIEKYJ UJleanbHOro ra3a (ocHoBHOe ypaBHenne MKT):
1 : 2 (mp?) 2 —
2.1.6 p‘gmﬁn” _En-: : ’_En-gmr
rae m0 — macca OAHON MOJIEKYJIbI,
N
n=y
1 - KOHIICHTPAIIUSI MOJIEKYT
2.1.7 AoOcomoTHas Temmieparypa: T =t +273K
CBsi3p TeMmIiepaTypbl Ta3a CO CpPEAHEH KHHETHYECKOM
SHEPTrHe MOCTYMATEIbHOIO TEIUIOBOIO JABUKEHUS €ro
2.1.8 MOJICKYIJI:
2.1.9 VYpaBuenue p = nkT




MOI[CJII: HNJACaJIbHOT'O Ira3a B TCPMOJUHAMUKC:

| Vpassesne Mereneesa — Kianefiposa
| BeIpaEeHHe 114 BHYTPeHHSH IHEDTHH

VpagHeHne Menjeneesa — Knaneiipona (npuseHmMele GopMe!

JATIICH):
2.1.10 PF:ER]": wiRT = NkT, P:ﬁ-
o B
EI:-TPHHEI-IHE LIS BH}'TPEHHEﬁ JHEPTIHI UHOATOMHOID ILICAIBHOTO
raza (IpIMeHImEle dopMEer 3amicn):
. 3 3 im 3
U=s=vRT==NkT==—RT=w, T==pV
2 2 21 o2
3akoH /[lanbToHa &N AaBIEHUS CMECH Pa3peKEHHBIX
2.1.11 I'a3oB.
p=p+p2+..
W3omporieccel B pa3peskeHHOM ra3e C IMOCTOSIHHBIM
quciaoM Moyiekyl N (C TOCTOSHHBIM KOJUYECTBOM
BEILIECTBA V):
n3zorepma (T = const): pV = const,
nzoxopa (V = const):
= = const
nzobapa (p = const):
2.1.12
4 t
— =cons
T
I'paduueckoe npencraBnenue nu3onporeccoB Ha pV-, pT- u
VT- nnarpamMmmax.
OObeaMHEHHBIN Ta30BbI 3aKOH:
pV
— = const
T
JUTSL TIOCTOSIHHOTO KOJIMYECTBA BEIIIECTBA V.
Hacermmennsie 1 HeHachlleHHbIe mapbl. KauecTBeHHas
113 3aBUCUMOCTD IJIOTHOCTH U JIABJICHHS HACBILIEHHOTO Mapa

OT TeMmIepaTypbl, HX HE3aBHUCHUMOCTH OT 0O0BEMaA

HACBIIICHHOT'O I1apa




BnaxnocTs Bo3ayXa.

OTHOCHTENbHASA BIAXKHOCTh:

2114 D@ Puapa(D)
P i) Praconsaapa (D)

N3meneHne  arperaTHbIX  COCTOSSHUM — BEILECTBA:
21D WCIIapeHUe U KOHJEHCAusl, KUIIEHUE )KUKOCTH

WN3meHneHne  arperaTHbIX  COCTOSIHUK  BEILECTBA:
2116 MIJIABJICHUE U KPUCTAIUTA3AIUS
2.1.17 [IpeobpazoBanue YHEPTUN B Pa30BBIX MEPEXoIax

2.2 TEPMOJNHAMUIKA

2.2.1 TenoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BnyTtpeHnnss sueprus

Tennmonepenaua kak cHnoco® H3MEHEHHs] BHYTpPEHHEH
223 sHepruu 0e3  cosepuieHuss pabotbl.  KoHBekuus,

TEIJIONPOBOAHOCTb, U3JIyUYEHUE

KonnuecTBo TEmIOTHI.
224 VY nenpHas TEIUIOEMKOCTb BEILIECTBA C:

Q = cmAT

VY aenvHas TerioTa napoobpaszoBanus L: O = Lm.
2.2.5 VY nenpHas TerioTa miaBiaeHus A: O = Am.

VY nenbHas TemioTa cropaHus Tommsa q: O = gm

DneMeHTapHas paboTa B TEPMOJIMHAMUKE:

A =pAV

2.2.6

Brruucnenue pabotel mo rpaduky mpouecca Ha pV-

IuarpaMme

[IepBrIii 3aKOH TEPMOANHAMUKH

Q12 =AUz + A1, = (U, —Uy) + A,

2.2.7

Annabara:

Q12 =0= Ay, = (U; — Uz) = AUy,

Btopoit  3akon  TepMmommHamuku.  HeoOpaTumbie
228 IIPOLIECCHI
2.29 [Ipunuune! aeiictBus Ternosix MamuH. KIT/T:




2.2.10

_ AS.E:I:I:H:E:I'I: _ Qnarp_|qun| —1- |Qx+:m|

MaxkcumansHoe 3HaueHue KII. [ukn Kapho:

Top —Tam T

HATD

T

warp Tmp

=1— Zzmm

Mmax N = Ny =

2.2.11

YpaBHEHHE TEIUIOBOTO OanaHca:
Ql + QZ + Q3+: 0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE ITIOJIE

3.1.1

DnekTpu3anusi Ted U e€ MPOSIBICHUS. DIEKTPUUYECKUMA
3apsn. JBa Buaa 3apsana. DIeMEHTapHBINA dJEKTPUUECKUN

3apsna. 3aKkoH COXPAHCHUA JICKTPUUICCKOI'O 3apdaaa

3.1.2

B3aumoneiictBue 3apsiioB. Toueunsle 3apsabl. 3aKOH
Kynona:
B OJIHOPOZHOM BELIECTBE C AUDIECKTPUIECKON

IIPpOHUITACMOCTBIO

>

F=k|‘?1|'|1q: 1 _|‘-'.?'1|'1
g 4meg, -

Onexrpuueckoe mnosie. Ero nelictBue Ha 37eKTpUYECKUE
3apsbl

Hanpsk€HHOCTD 27€KTPUUECKOTo HOJIS:

-

N F

Qr{po6Hbu71

[Tone Toueunoro 3apsnaa:
q
E.=k—=
r r2

OJTHOPOJTHOE TIOJIE:

>

E = const.

Kaptunsl nMHMI HANPsHKEHHOCTH ATUX MOJIEH

HOTGHHI/I&J’[BHOCTL SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3HOCTh mOTEHIINATIOB U HaIps’KCHUC:




3.1.6

A1z = q(d1 — P2) = —qldp = qU.

HOTeHI_H/IaJ'IBHaH OHEPIuA 3apsaa B 3JICKTPOCTATHYECKOM

I10JIC:
W =q¢
A=—AW

HOTeHI_[I/IaJ'I QJICKTPOCTATHUYCCKOI'O ITOJIA:
w

q
CBs13b HaHpH)KéHHOCTI/I IIoJIA U PA3SHOCTHU IMOTCHIUAJIOB

JUTSL OJTHOPOHOTO 3JiekTpocTaTudeckoro nmosst: U = Ed

HpI/IHHI/IH CYHnEpHO3nnU 3JICKTPUICCKUX MOJICH:

- - -

E:E1+E2+...,¢:¢1+¢2+.-.

3.1.7

HpOBOI{HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.
Ycnosue paBHOBECHA 3apA0B: BHYTPH IIPOBOAHUKA
Et=0

BHYTPH U Ha ITOBEPXHOCTHU IIPOBOJHUKA O = const

3.1.8

I[I/IC)J'ICKTpI/IKI/I B QJICKTPOCTATUYICCKOM I10JI€C.

JysnexkTpuyeckasi IPOHULIAEMOCTD BEILLECTBA €

3.1.10

Konnencatop. DnekTpoéMKOCTh KOHICHCATOPA:

q
C=+
U

QHCKTpOéMKOCTB IIJIOCKOI'O0 KOHACHCATOpa:

£€9S

d

HapannenLHoe COCAMHCHUC KOHACHCATOPOB:

q = q1+q2+...,U1 = UZ :---'Cnapann_C1+C2+---

IlocnenoBareabHOE COCIUHECHUE KOHACHCATOPOB:

3.1.11




3.2

3AKOHBI ITOCTOAHHOTI'O TOKA

3.2.1

322

Cuia Toka:

[TocrosnneIit TOK: I = const
Jns mocTostHHOTO TOKA q = It

VcaoBus CymECTBOBAHUA SJICKTPUYICCKOT'O TOKA.

Hanpsokenne U u OIC E

3.23

3axon Oma 1 ydacTKa Lenu:

I=—
R

324

DnexTpuyeckoe COIIPOTHUBIICHUE. 3aBUCHUMOCTH
COIPOTHUBIICHUS OJJHOPOIHOTO MTPOBOJHHUKA OT €TO JUTUHBI

M CeUCHHUS. Y ICIBHOE COITPOTUBJICHHUEC BCIICCTBA.

l
R:,DE

3.2.5

Ucrounuku Toka. J]C uctounuka Toka:
_ ACTOpOHHHXCl/Iﬂ

E =
q

BHyTpeHHee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3.2.7

3axon OMa a5l IOJTHOW (3aMKHYTOM) 3JIEKTPUUECKOM LIEeTH:

E=1IR + Ir, orkyzna

HapannenLHoe COCIMHCHUEC ITPOBOAHUKOB:

[=11+12+.,Ul=02=_,,

1 1 4 1 4
RnapaJm Rl RZ

HOCHCHOB&TCJ’ILHOC COCAUHCHUC ITPOBOAHUKOB:
Uu=uU1+02+..,11=12=..,
RHOCJ] = R1 + R2+

3.2.8

Pa6ora anexkrpuyeckoro toka: A = [Ut.




3akon Jlxoyins — Jlenna:
Q = I?Rt
Ha pesucrope

U2
R:Q:A:IZRt:IUt:Ft

MOH.IHOCTI) QJICKTPHUYCCKOI'O TOKA:
At Ar—s()
TerioBast MOIIIHOCTb, BbIJEIIIEMasi HA PE3UCTOPE:

A
3.2.9 P:IER:E:E;
R
MoOIIHOCTh UCTOYHHUKA TOKA:
AAd
v
Ar—30)
CBoOOAHBIC HOCHTENIM DJICKTPUUECKHX 3apsioB B
3210 MPOBOJHUKAX. MeXaHH3Mbl MPOBOJUMOCTH TBEPIBIX
o METAJJIOB, PACTBOPOB M PACILJIABOB AJIEKTPOJIUTOB, Fa30B.
[TonynpoBoanuku. I10ynpOBOTHUKOBBIA 11O/
33 MAT'HUTHOE IIOJIE
Mexaandeckoe B3aMMOASHCTBHE MarHMTOB. MarauTHoe
none. Bekrop MarmuTHOM —uMHAYKIMHU. [IpuHnun
CyNEepHO3HUIIMU MarHUTHBIX MOJIEH:
3.3.1 B =B; + By+...
Jlvann wHOyKuu marHuTHoro nosis. Kaptuna nuHwui
WHyKLIHAH MarHUuTHOTO moJIs IIOJIOCOBOTO u
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OmneiT OpcTena. MarHuTHOe 1T0JIe MPOBOJIHUKA C TOKOM.
330 Kaptuna nuHuil MHAYKIMY MarHUTHOTO TOJIS IJTMHHOTO
o NpSAMOr0 TPOBOJAHMKA H 3aMKHYTOTO  KOJBIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM
Cunia AMriepa, e€ HanpaBJIeHUE U BEJIMUMHA:
333

F, = IBlsina
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IZI€ 0. — YToJl MEX/ly HallpaBJIEHUEM IIPOBOJHUKA U
BEKTOPOM

Cuna Jlopenua, e€ HampaBlieHUE U BEJIMYMHA:

Frop =1 q | vBsina

rac o — yroj Mexay BEKTOpaMu
I[BI/I)KCHI/IG 33p5[)K€HHOI>i YaCcTUIIbI B OTHOPOJHOM MArHuTHOM
II0JIE

3.4

OJIEKTPOMATHUTHAA MHAYKIMA

34.1

342

IToToK BEeKTOpa MarHUTHOW MHIYKIIMH:
® = B,,S = BScosa

n B
%

SABnenue snexkrpomMaruutHON UHAYKIMU. J/1C unayKuun

343

34.4

345

3.4.6

3aKoH 37eKTpoMarHuTHoi uuaykuuu dapanes:

E:—EJ :—(I:I’

#
‘ﬁ‘f_u—i}

OJ1C uHAYKIMY B IPSIMOM MPOBOAHUKE JTHHOM |,

ABUIXKYIIEMCS CO CKOPOCTBIO

—

<UJ_ l>IEiI=Blv

B OJTHOPOJIHOM MarHuTHOM ToJje B:
| E; |I= Blvcosa

I7I€ 0L — YIOJI MeXAYy BEKTOpOM B u HOpmanbio n k

-
-

IIJIOCKOCTH, B KOTOPOH JIEXKAT BEKTOPBI [ U v
IIpaBuio Jlenuna

NHAyKTUBHOCTB:
)
L=—
1

i © = LI
Camounnykuus. 9IC caMOMHAYKIUU:




Al
E..J:—L—L =L,
At —

SHGPFI/ISI MArauMTHOIO ITOJIAA KaTyIIKU C TOKOM:

3.4.7 W = LI?
72
3.5 OJIEKTPOMATI'HUTHBIE KOJIEBAHW A 11 BOJIHbBI

KonebarenbHblit KOHTYP. CBobOoiHBIE

3JI€KTPOMAarHUTHbHIE Kose0aHus B UJeanbHOM

KoJIeOaTeIbHOM KOHTYpE:

J’q[ t)=q_ sin( ot +q,)

351 lf[r]=q{=mgmcos[nx+q}ﬂ1=fmms[w+q}ﬂ]

®opmyna Tomcona:

T =2nVLC
OTKyJa
_2n 1
T LC

CBs13p aMIUIMTYABI 3apsifia KOHJIEHCATOpa C aMILTUTY 10U

CHWJIBI TOKa TpU CBOOOJHBIX DIEKTPOMATHUTHBIX

KOJIeOaHUX B UACATHLHOM KOJeOaTeIbHOM KOHTYpE:

I
qm = ﬂ
L))
359 3aK0OH COXpaHEHHUsI PHEPTUH B UACATHLHOM KOJIeOaTETHHOM
o KOHTYpE.
353 BrinyxaeHubie 3JIEKTPOMAarHUTHbBIE Kose0aHusl.
o Pe3onanc

Ilepemennbi  Tok. IIpom3BoxmcTBo, nmepemaya U

354 noTpeOIeHNe AIEKTPHUIECKOM SHEPT U

ct? L oo i
+ = R = 23 — comst.
2 2 2 2




CpolicTBa  2JEKTPOMarHUTHBIX  BOJH.  B3aumHas

OpuCHTalusl BCKTOPOB B SHCKTPOMaFHHTHOﬁ BOJIHE B

3.55 BaKyyMe:
E1lBlc

356 [[lkanma  37EKTPOMArHUTHBIX  BOJIH.  [IpumeHeHue

ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITUKA

161 [IpsamonnHENHOE pacnpOCTPaHEHUE CBETA B OJTHOPOJIHOMN

cpene. Toueunslii uctounuk. JIyd cBeta

3aKOHBI OTPAXKEHHUSI CBETA.

a=pf
3.6.2
alp

3.6.3 [TocTpoeHue n300pakeHUi B IIIOCKOM 3€pKajie

3aKOHBI IPEIOMIICHHUS CBETA.

[Ipenomnenue cBera:

nqsina = n,sinf.
AOGCOTIOTHBIN MOKa3aTeNb MPEIOMICHHUS:
c
Nage = —
abe v

364 OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHUS:

n, 1M

nOTH
1 V2

Xox JIy4el B Iipu3Me.

‘L"l = ‘L": . ”1}.1 = ”:}. p




COOTHOIIICHHE YaCcTOT U COOTHOIICHHE AJIMH BOJIH IIpU
nepexXoac MOHOXPOMATHYCCKOI'O CBETAa 4YCPE3 I'paHUIY

pazzesna AByX ONTUYECKUX CPENL:

3.6.5

3.6.6

Hy< ",

[TonHoe BHYTpeHHEE OTpakeHHE.

[IpenenbHbI yroil MOJIHOI0 BHYTPEHHETO OTPasKEHUS:

. 1 n;
Sinay, = =—
Noru nq

Cobuparolue U pacceuBaroliye JUH3bL. TOHKas JMH3A.
@DOKyCHOE pacCTOSTHUE W ONTHYECKas Cuja TOHKOM

JIMH3BI:

1
D=-
F

3.6.7

®opmyJia TOHKOH JIMH3bL:
1 1

at7

1
F
VBenuueHue, JaBacMoe JIMH30M:
h 1fl
d

F

F\ h
f

L 3

B ciyuae paccenBaronieit JMH3bI:

3.6.8

D=:»F—1
=D

I f
r=—=—-1
d

Xogx Jy4da, IpomeaAmero JHUH3Y I[IO0J MIPOU3BOJIbHBIM

yriioM K €€ TriaBHOM onTtudeckoil ocu. Iloctpoenue




M300pakeHUI TOYKU U OTpEe3Ka MPSIMOM B COOMPAIOLINX U

pacc€uBarOIIMX JTMH3aX U UX CUCTEMAX

doroamnmapaT Kak onThYeckui mpubop. [maz  kak

3.6.9
OITUYECKAsl CUCTEMA
Wntepdepennus  ceera. KorepeHTHbIE  HCTOYHHKH.
VYcnoBust HaOMIOAECHUS MAaKCUMyMOB M MHHMMYMOB B
UHTep(PEPEHIIMOHHOW KapTHHE OT JABYX CHH(]A3HBIX
KOT'€pPEHTHBIX UCTOUYHUKOB:
3.6.
A
MAKCIIMYMEI — A=2m =, m= 0,£1,£2.+3
A
MITHIIMYMET — A=(2m+1)—, m=0,£1,£2 +7
2
Hudpaxius ceera. Judpakunonnas peméTka. YcaoBue
HAOJMIOACHNS TJIABHBIX MAaKCUMYyMOB IIPH HOpPMajlbHOM
MaJeHUM MOHOXPOMAaTHYECKOIO CBETA C JUIMHOM BOJIHBI A
3.6.11 Ha peméTKy ¢ nepuogom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Hucnepcus cBeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOMU Y AJIU3M
A1 I'unoreza M. Ilnanka o kBantax. @opmyia I[lnanka: E =
o hv
®doToHbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynbe ¢oToHa:
_E _hw h
p= c ¢ A
413 ®ororpdexr. Ompiter  A.I.  CromeroBa. 3aKOHBI
o doroaddexra
414 VYpaBuenue DiiHmreitHa i poroaddexra:

E¢0T0Ha = ABbIXOﬂa + E}cm—lmax'




hc

E(l)OTOHa =hv = 7'
hc
ABbeoga = hv}cp = 1
Kp
2
mv~max
Evunmax = 2 = eUsy

JlaBiieHue cBera.

Z[aBJ'ICHI/Ie CBE€Ta Ha ITIOJTHOCTBIO OTpaXarolyro

12 MIOBEPXHOCTh M HA IOJHOCTHIO  IOIVIOIIAOLIYIO
MTOBEPXHOCTH
4.2 OU3UKA ATOMA
4.2.1 [LranerapHas MoJenp aToMa
[Tocrynarer bopa. U3nmydenune u mormiomeHue (HOTOHOB
IpU TepexoJie aToMa C OJHOTO YpPOBHS SHEPruu Ha
422 JPYTOM:
hv,, = h_.-: = |E" - Em|
JluHeiuaTpie CIEKTPHI.
423 CriekTp ypOBHEM 3HEPruu atoMa BOJI0pOAa:
E, =ﬂj n=123 _
ne
4.3 OU3NUKA ATOMHOI'O A1PA
431 Hyxnonnas monens simpa [eitsenbepra — HBaHeHko.
3apsan sapa. MaccoBoe uucino siapa. M3otomnsl
PannoakTuBHOCTD.
Anbda-pacnam:
2X—>53Y+ 3He
bera-pacnan.
432

OneKTpOHHBIN B-pacnan:
A A 0 =
2 X—= Y+ je+v,

ITo3utponHslii B-pacnan:

A A 0.\
sX—=2- oY + jé+ v,




l'amma-nznyuenue

3aKkoH PaaAOaKTUBHOIO pacmajga:

-t
N(t) = Ny % 2T

433
[Tycth m — Macca paJuoakKTHBHOTO BellecTBa. Toraa
-t
m(t) =mgy*2T
434 SAnepuble peakuuu. Jlenenue u CUHTE3 sACp

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

®usuka, 10 kmace Msxumies I'.41., byxosues b.b., AKIIMoHEepHOE 1.1.3.9.1.1.
Cotckuit H.H.; mox pemakuumeit o011ecTBo
[MapdentpeBoit H.A. «3paTensCcTBO
«IIpocsenieHuey
®dusuka, 11 kmacc | Makumes ['.5., byxoBues | AkunonepHoe 1.1.3.9.1.2.
b.b., Yapyruan B.M.; mnog | o0mectBo
pelnakuuen [MapdentreBoii | «3maTenbcTBO
H.A. «IIpocpemnienue»

duzuka

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

1. Caypos HO.A. ®usuka 10 xnacc. Kimaccuueckwnii kypce. [loypounsie pazpaboTku
k yueOnuky I'. S. Mskumesa, b. b. byxosinesa, H. H. Corckoro. -5-¢ uza.- M.:
[Ipocsewmenne, 2022. 277 c.

2. Caypos HO.A. ®uzuka 10 kinacc. Knaccuueckuii kypc. [loypounsie pa3paboTku
K yueOHuky I'. S. Msxumesa, b. b. byxosuesa, H. H. Corckoro. -5-e u3za.- M.:
[Ipocsewmenne, 2022. 274 c.
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