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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YypOBHS Ha YPOBHE CpEIHEro OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE TMOJIOKEHWH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHOW MporpaMmsbl, mpencraBieHHbIX B PI'OC
COQO, a Taxke c¢ yuérom deaepanbHOll pabodeil MporpaMMbl BOCIIHTAHHS |
KOHIICTIIIUUA TIpernojiaBaHusl yueObHoro mpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3auaX Poccutickon denepanuu, pean3yommx OCHOBHBIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

ConmepxaHue mporpamMmbl IO (U3MKE HaNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kimaccoB rnpu 00yueHun
ux ¢u3rke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOTO MOAX0/A.
[Iporpamma no ¢usnke coorBercTByeT TpedoBanusiM GI'OC COO k maaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyYEHHMs], a TAaKKe
YUUTBHIBAET HEOOXOAWMOCTbh peaTH3alUU MEXIPEAMETHBIX CBsi3eil (U3MKH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeaMeTaMu. B Heil onpenenstoTcs OCHOBHBIE
e u3ydeHus (U3MKHU Ha YPOBHE CpPEeHEro oO1ero oopa3zoBaHus, IaHUPyEMbIe
pe3ynbTaTbl  OCBOEHUS Kypca (UM3UKU: JIMYHOCTHBIE, METaIlpEeJIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTAThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1mno rojgaM oOydeHwusl.

®du3nka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX IPUPOJbI, BHICTYNAs B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroriem mupe. [IKoapHBIN Kypc GU3NKU — CHCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbu3mdyeckorr reorpadueld W acTpoHomHed. Mcmonap3oBaHME HW aKTHBHOE
OpUMEHEeHUe (U3NYECKUX 3HAHMM  OmpenenseT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHs] HOBBIX MAaTEpPHAJIOB C 3aJaHHbIMU CBOMCTBaMU W Apyrux. M3zyuyenue
(U3HKM BHOCUT OCHOBHOM BKJIa/l B POPMHUPOBAHUE ECTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydarommxcsi, B (OpMHpPOBaHHE YMEHUN NPUMEHATHh HAYYHBI METOA
MO3HAHUS MPU BHITIOJHEHUU UMHU YUE€OHBIX UCCIICTOBAHMM.

B ocHOBY Kypca pu3uku i ypoBHs cpeHero o61iero o0pa3oBaHusi OJI0KEH
pSA UIEeH, KOTOPbIE MOKHO paccMaTpyUBaTh Kak MPUHLHUIIBI €T0 OCTPOESHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBepUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3HUKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKH.



Hoesn cenepanuzayuu. B cOOTBETCTBUU C HEMl Marepuan Kypca (GU3NKH
00beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymmum B Kypce sBisercs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEILECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanus TpeArnosiaraeT HCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMANIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(bU3HKY C pa3BUTHEM OOIIIECTBA, a TAKIKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMHU
¥ DKOJIOTHYECKUMU TTpoOIeMamMu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku npeanonaraet 3HakoMCTBO
C MIUPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUN M3YUECHHBIX
TEOPUU U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke OO0CYX IACHUS
po0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (M3UKH HAa YPOBHE CPEIHETO OOIIero
oOpa3oBaHus SBISIOTCS (u3MUeckue Teopur (GopMHUpOBAHUE MPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUH, POIN (PYHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MTPEICTABICHUIX O IPUPO/Ie, TPaHUIIAX MPUMEHUMOCTHU
TEOPUI, JUIsl ONTMCAHUS €CTECTBEHHO-HAYUHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKMU peanu3yeTcsl Mpexse
BCEro 3a CU€T OpraHu3allid SKCIEPUMEHTAIBHOU AESITEbHOCTH O00YYaroluXcsl.
Jl1st 6a30BOr0 YpOBHA Kypca PU3UKH — 3TO UCIOJIb30BaHUE CUCTEMbI ()POHTATIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpamme
no (usuke OOBETUHEHBI B OOIIMIA CIMUCOK YUYEHWYECKHX MPAKTUIECKUX PaldoT.
Brifiennienne B yka3aHHOM TMepeyHE JIa0OpaTOPHBIX paldOT, MPOBOIUMBIX IS
KOHTPOJISL U OIIEHKH, OCYIIECTBIISICTCSl YYaCTHUKAMHU 00pa30oBaTeIbLHOTO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IJIAHWPOBaHUS M OCHalleHusl kabuHera ¢uszuku. [Ipu
3TOM O0O€CleUnBaeTCsl OBJaJACHHE OOYyYalOUUMUCA YMEHHUSIMHU MPOBOAUTH
KOCBCHHBIC HM3MEPEHUS, WCCIEOBAHUS 3aBUCHUMOCTEH (PU3MUECKHX BEIUMYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbiioe BHUMaHKE yIeNsieTCsl peleHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacU€THBIX 3a]1a4 TIPUOPUTETOM SIBISIOTCA 3a7a4M C SIBHO 33JIaHHOMN
(Gu3nUecKo MOJENbIO, MO3BOJISIONIME NPUMEHSATh W3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KakK W3 OJHOTO pa3zjena Kypca, TaKk U MHTErpUPYS 3HAHUS U3
pa3HbBIX pa3nenoB. [[s KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISIFOTCS 3a/IaHUs Ha
OOBsICHEHHE TPOTEKaHUS (PU3NYECKUX SBJICHUM M MPOIECCOB B OKPYKAIOIIEH
XKU3HH, TpeOyromme BbIOOpa (U3MUECKOW MOAENH AJid CUTYyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapakKTepa.



B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuambHO-TEXHHUYECKOMY
obecrieueHnI0 y4eOHOro mporecca 0a30Bblil ypoBeHb Kypca (DU3MKH Ha YpPOBHE
CpeaHero oouero oOpa3oBaHUs JIOJDKEH H3ydaTbCs B YCIOBUAX IPEAMETHOTO
KaOuHeTra (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IMKJIa. B kabuHeTe Qu3nku AOKHO OBITH HEOOXOAUMOE
nabopatopHOoe O0OpyAOBaHUE [Jisi BBIMNOJHEHHS YKAa3aHHBIX B Mporpamme Mo
¢u3rKe yUeHUYECKUX MPaKTUUECKUX padOT U JeMOHCTPALlMOHHOE 000pyAOBaHHUE.

JleMOHCTpalMoHHOE  000pyZoBaHHE (OpPMHUpPYETCS B COOTBETCTBHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEUNCIECHHBIX B MporpaMMe Mo (U3HKE KIHYEBbIX JAEMOHCTpauud IS
UCCJIEIOBAaHMUSl  W3Y4YaeMbIX  SBJIEHMH M  MPOLECCOB, HMIUPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGoparopHoe 00OOpyAOBaHHE [UIsI YYEHUYECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX OOydalomuxcsa. TemMaTH4ecKue KOMIUIEKTBI
71a00paTOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITH MOCTPOECHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIe HU(DPOBBIX JabopaTopuil.

OCHOBHBIMHM LIEJIAMH U3y4eHUs] PU3UKHU B 00IEM 00pa30BaHUU SABIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTPEMJIEHHS OOYy4YaloIIHUXCAd K HAy4YHOMY
U3YYEHUIO TNPUPOJBI, PA3BUTHE HMX HHTEIUIEKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ/i€ MO3HAaHUS U (POPMUPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysIbTaTa U3yUEHUsI OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSCHATH SBICHUS C MHCIOJIb30BAaHUEM
(bu3MYecKuX 3HAaHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue NpPeACTAaBIECHUN O pOJNMU (PUIMKHU [ Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTrkeHne 3TUX Lened o0ecreynBaeTCsl pelieHneM CIEeIyIoMMX 3a7a4d B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa30BaHus:

e MpUOOpETEHNE CUCTEMbI 3HAaHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUAX, BKIIOYAs MEXAHHUKY, MOJEKYISIPHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3I€MEHTHI acTPO(DU3UKY;

e (opMupoBaHME YMEHMH TPUMEHATh TEOPETUYECKUE 3HAHUS UL
OoObsiCHEHUsS (U3MYECKUX SBICHUH B TNPUPOAEC U IS TMPUHATUA
MPaKTUYECKUX PELICHU B MOBCETHEBHOM KU3HU;



e OCBOCHHE CIOCOOOB pEIICHUS PAa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOUN
bu3nUeckol MOJENbI0, 3a/ad, MOAPa3yMEBAIONIUX CAMOCTOSTEIHHOE
co3faHue pU3NUeCcKo MOJEIH, aJIeKBAaTHON yCIOBUSIM 3aJa4uH;

e TMOHMMaHUE (U3UUYECKUX OCHOB U MPHUHIMIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOILYIO
cpeay,

e OBJIAJICHHE METOJIAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS U TMPOBEICHUS
(buU3NYEeCKUX SKCIEPUMEHTOB, aHAIM3a U HMHTEpIpeTanuu UHGOpMaIiy,
OTpeIeSICHUs JOCTOBEPHOCTH MOJYYEHHOTO PE3yIbTaTa;

e CO3JaHUE YCJIOBUHU JJIsl Pa3BUTUS YMEHHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha w3ydenne ¢usuku (6a30BBIM ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 knacce — 68 yacoB (2 yaca B HEJEIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKe MepeyeHb JTa0OpaTOpPHBIX M
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
IpOBeNCHUsT J1A0OPATOPHBIX pPabOT U OMBITOB € YYETOM HMHAMBHUAYaJbHBIX
O0COOCHHOCTEH 00yJarOIUXC.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka M1 MeTOAbI HAYYHOT O O3HAHUSA

®dusuka — Hayka o mpupoze. HaydHbie MeTOIbl ITO3HAHUS OKPYKAFOLIETO
Mupa. Posib 3kcriepruMeHnTa v TEOPUHU B POLECCE TO3HAHUS TPUPOIBL. DKCIIEPUMEHT
B (husmke.

MonenupoBanue (HU3NYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIOTE3HI.
duznyeckue 3aKOoHbI U TEOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb 1 mMecTto Qu3nku B GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexaandeckoe aBmxkeHHe. OTHOCHUTEILHOCTh MEXAHHYECKOI'O JIBIIKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpPEHUE MaTepUalbHOW TOYKH, UX MPOEKIIMM HA OCH CHUCTEMbl KOOpJUHAT.
Clio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsIMOIMHENHHOE JBIKeHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U TMepeMelIcHUs
MaTepuaIbHONW TOYKH OT BPEMEHHU.

CBoOoaHOe majzieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuponuneitHoe nemxeHue. [[BrkeHrue MaTepraibHON TOYKHU IO OKPY>KHOCTH
C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEUHAS CKOPOCTb.
[Tepuon u wacrota obpamenus. LleHTpocTpeMHUTETEHOE YCKOPEHHE.

TexHUUeCcKre YCTpPOMCTBA U TMPAKTUUECKOE MPHUMEHEHHE: CIIUJIOMETD,
JIBUKEHUE CHAPSJIOB, IICTTHBIE U PEMEHHBIC MIEPEIayH.

Jlemoncmpayuu

Mogenb cuCTEMBbI OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue IBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Teq B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenvie ABWKEeHHsI Teia, OPOIIEHHOrO MO/ YIJOM K TOPU3OHTY H
TOPU3OHTAIIBHO.



W3mepenne yckopeHus: CBOOOHOTO TaICHHUSI.

Hanpasnenue ckopocTy Ipu ABUKEHUH O OKPY>KHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJbIO ONPEACIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHONIEHHUS MEXAY NyTSAIMH, MPONUJCHHBIMU TEJIOM 32
MIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yueHne nBUxKeHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammies.  IlepBeld  3akoH  HproToHa.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuina. [puniun cynepno3uiuu cui. Bropoii 3akon HeroToHa 11
MaTepuaibHOW TOUKU. Tpernid 3akoH Hpr0TOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsbkectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1okosi, CKoibxkeHus, kauenus). Cua tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus nokosi. KoadduimeHt tpeHus.
Cuiia cOnpOTUBIIEHUS MPU JIBUXKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JTBUKEHHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHuJIbI OTHOCUTEIBHO OCH BpaumieHus. llnedo cumibl. YcioBus
paBHOBeCHS TBEPAOIO TEa.

TexHn4eckre yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHECHHUE: MOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHUE UHEPIUN.

CpaBHEHME MACC B3aUMOJICMCTBYIOLINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Clio)xeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehOpMaIliu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCHUs TBEPAOTO Teia. Buapl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopusie pabomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTU CWJI YIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
pe3MHOBOM 00pasiie, OT uX AehOpMaIIHH.

HccnenoBanre yCIOBHMI paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3akonvt coxpanenusn 6 mexanuke

NmMnynbc MaTepuanbHOW TOUYKM (Teja), CUCTEMbl MaTE€pUaNbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMITYJIbCa Tejld. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBUXEHUE.

Pabota cuibl. MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOYku. Teopema 00 H3MEHEHUHU
KUHETUYECKOU YHEPTUH.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTUs yIpyro
nehopMUpOBaHHON NPy KUHBL. [ToTeHIIMaIbHAS SHEPTHs Tea BOJIMU3HU MOBEPXHOCTU
3emiu.

[loTeHunanbHple W HENOTEHIUaNbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U©3MEHEHUEM MEXaHUYECKOM SHEPTUH CUCTEMBI TE. 3aKOH
COXPaHEHHS] MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON YHEPTUU B KUHETHYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yueHre abCOMIOTHO HEYNPYroro yjaapa € MOMOUIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOThI CHUJIbI ¢ U3MEHEHWEM MEXaHHUYECKOW YHEPTUH
TeJa Ha IPUMEpE PaCTSHKEHUS pE3UHOBOIO JKT'yTa.

Paznen 3. Moseky/sipuast Gu3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBUKEHUS U
B3aUMOJICMCTBUSI 4YaCTHUI[ BeulecTBa. MOJEIn CTPOCHHUSI Ta30B, >XUIKOCTEU U
TBEPJIBIX TET U 00BSICHEHWE CBOMCTB BEIECTBa HA OCHOBE 3THX Mojeleid. Macca u
pasmepsl Mosekyll. KonnuectBo BemectBa. [Tocrosinaas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana Temmneparyp
Lenbcus.



Mopens  wmpeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISAPHO-
KMHETUYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpPEIHEN KWHETUYECKON SHEpPruy TEIUIOBOrO JBMXKEHUs dacTtul rasza. Illkana
temneparyp KensBuna. I'azoBbie 3akoHbI. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH [lanprona. M3ompoueccsl B UACaIbHOM Ta3e ¢ MOCTOSSHHBIM KOJHUYECTBOM
BemiecTBa. ['paduueckoe mnpencTaBIeHUE H3OMPOIECCOB: H30TEPMA, H30X0pa,
n3o0bapa.

TexHuyeckre yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapoMmerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIONINE JTUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJ OPraHUYECKUX COCIMHEHUM.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYyIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJCHCTBHUS.

Moenb, WITIOCTpUpYIOLIas MPUPOAY AABICHHS ra3a HA CTEHKH COCY/IA.

OnbITE, WUIIOCTPUPYIOIIME YpPaBHEHHWE COCTOSHUSI HJACAIBHOTO Tasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE WM3MEPEHUU
00bEéMa KOMHATHI, TaBJICHUS U TEMIIEpaTyphl BO3/IyXa B HEMH.

HccnenoBanne 3aBUCUMOCTH MEXK]y IMapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

TepMmoannamuueckass cucrema. BHYTpeHHsSI 3HEprus TEPMOJAMHAMHYECKOU
CUCTEMBI U c1oco0bl €€ n3meHenus. KonmmuecTBo TermioTel U pabora. BHyTpeHHsIs
SHEpPrusg  OAHOATOMHOIO  HJACAJbHOrO  rasa. Buael  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3Iy4YeHHUE. Y IeTbHAsl TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH NpH TEMIIONEpeaye.

[lonatue 006 aamabaTHOM Tmporiecce. I[lepBbIi 3aKOH TEPMOJAMHAMUKH.
[IpuMeHeHue TepBOro 3akOHAa TEPMOJMHAMHUKHM K u3ompoleccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh po1eccCoB B IPUPOJIE.

TernoBble  mammHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIUIOBBIX  MAIWH.
[IpeobpazoBanusi 3HEPrUM B TEIUIOBbIX MamuHax. KosdduiueHTt mnoie3Horo
nevictBust TerioBod MamuHbl. [lukn KapHo u ero kosdduuueHT mosie3HOro
JENUCTBUSA. DKOJIOTHYECKHUE MPOOIEMBI TETUIOPHEPTETHUKH.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUITMOHED.

Llemoncmpayuu

M3meHeHre BHYTpPEHHEW JHEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM MOJ JACHUCTBUEM CXATOro BO3/yXa, HarpeBaHue s¢pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpAL).

W3meHeHre BHyTpEeHHEN SHEPruu (TeMIlepaTypsbl) Tela Ipu TeIlonepeaaye.

OnbIT M0 a1nabaTHOMY PACUIUPEHHIO BO3/1yXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u KoHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXKHOCTh BO3Ayxa. HacelllleHHBIH map. YaelbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHSI OT JaBICHHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOINHS CBOWMCTB
kpuctaiioB. Kuakue kpuctaisl. CoBpemeHHble Marepuanbl. [lnaBienue u
KpUCTAJIIM3aIus. Y aeiabHas TerioTa miasienus. Cyonumanus.

VYpaBHeHME TEMIOBOTO OanaHca.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IMOIYUYEHHS] COBPEMEHHBIX MAaTEpHAIIOB, B
TOM YHCJIE HAaHOMATEePHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

CriocoObl M3MepeHus BIaKHOCTH.

HaOmroienre HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIIECTRA.

JleMoHcTpalusi KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMuKa
Tema 1. dnekmpocmamuka
DJieKTpu3alus Teil. DIEKTPUIECKUH 3apsl. [[Ba BUuaa 3JIEKTPUUECKUX 3aPsiJIOB.
[IpoBOHUKM,  JUDJICKTPUKK W TOJYNPOBOJHUKW. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3eKTpUYeCcKuil 3apsia.
OnexkTpuueckoe mnosie. HanpskEHHOCTh  dJIEKTpUUecKoro mojd. IlpuHiun



CYyNEPIIO3ULAN BJIEKTPUUYECKUX MOJIeH. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TOJIA.

PaGota cun anekrpoctatudeckoro nojs. [lorenuuan. Pa3HocTs NOTEHIIMAIOB.
[IpOBOHMKH W AMAIEKTPUKH B JJIEKTPOCTATUYECKOM Toje. Jludnekrpuyeckas
MPOHULIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHIEHCATopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DBJEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN alnapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIHUII IEUCTBUS SJIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEN.

DIJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEl.

[IpOBOJTHUKH B 3IAEKTPOCTATUUECKOM IOJIE.

DnekTpocTaThyecKas 3anuTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U TUIJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3mepenue 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS JJICKTPUUECKOTO TOKA.
Nctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DNEeKTPUUECKOE COIMPOTUBJIEHUE. YIEIIBHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGota onektpuueckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTH
AIEKTPUYECKOTO TOKA.

DONEeKTpOJABWKYIIAsA CHJIAa U BHYTPEHHEE CONMPOTHBJIECHUE HCTOYHHKA TOKA.
3axon Oma 151 OJIHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. KopoTtkoe 3aMmbikaHue.

DJIEKTpOHHAasi  MNPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTUBIICHUSI METAJUIOB OT TeMmnepaTypbl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKuid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOAHUKH. CobcTBeHHas U puMecHast MIPOBOJANUMOCTh
noTynpoBogHUKOB. CBoiicTBa p—N-nepexonaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  pACIUIaBax  JJIEKTPOJIUTOB.
DNeKTpoauTHYECKas: AUCCOIUALUS. DIEKTPOJIH3.



DJlekTpuUuecknii TOK B Ta3zaxXx. (CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJBTMETP, PEOCTAT, HCTOYHUKH TOKA, OJIEKTPOHArpeBaTElIbHbIC MPUOOPHI,
AJIEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYTIPOBOHUKOBBIN ANO/I, TaIbBAHUKA.

Jlemoncmpayuu

W3mepeHune CUiTbl TOKA U HaIpPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IIJIOIIA/IH TTOTIEPEYHOTO CEUYEHHS M MaTepHraa.

CMelaHHOe COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wW3MepeHue SIEeKTPOABWKYIIEH Ccuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCHUMOCTh COIPOTHUBJIEHUSI METAJJIOB OT TEMITEPATYPBHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMOCTD BO3yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMEemaHHOTIO COEIMHEHUS PE3UCTOPOB.

N3Mepenune 3JeKTpOABHKYIIEH CHIIbI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHMUSL.

HabGmronenue snekrposnusa.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsa B 10 kiacce oCylIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypCaMM MAaTE€MaTHKH,
Oounonoruu, XumMuu, reorpaduy U TEXHOJIOTHH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIM (HakT, TUTOTEe3a, (U3MYecKas BEIMYMHA, 3aKOH,
TeopHsl, HaOIIOJEHUE, SKCIEPUMEHT, MOJEIMUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEWHass QyHKIuS,
napabona, runepbosna, ux rpa@uKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJMHAT, CJIOKEHUE BEKTOPOB.

buonocusa: mexannueckoe IBHXKEHHE B >KMBOU mpupoze, auddysus, ocmoc,
TEII000MEH KMBBIX OPraHU3MOB (BHUJbI TEIUIONEpE/Iau, TEMIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumusi: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHASI MACCa, TEMJIOBBIE CBOMCTBA TBEPABIX T, KUJKOCTEN U Ta30B,



DJIIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJIMTUYECKAs  JIHUCCOLMALMSA,
raJibBaHHKa.

l'eocpaghus: B1aXXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpEHHMS B TEXHUKE, MOJIUWITHUKH, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIyYEHHUSI COBPEMEHHBIX MATEpPHUAJIOB, B TOM YHCJIE HAHOMAaTEpPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuOOPHL,
3JIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TaIbBaHUKA.

11 KVIACC

Pa3znen 4. DiaekTpoauHaMHUKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[TocTtostHHBIE MarHUTHL. B3anmoaeicTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHoe
nosne. Bekrop MarauTHOM MHAYKUUU. [[puHIMN Cyneprno3uu MarHuTHBIX IOJIEH.
JluHun marHuTHOW WHAYKUMM. KapThHAa JIWMHUKA MarHUTHOM WHAYKIUAHA TOJIS
MOCTOSIHHBIX MarHuTOB.

MarauTHoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUUAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOrO0 MPOBOJHHUKA M 3aMKHYTOTO KOJBILIEBOTO
MPOBOJHUKA, KaTyIIKU ¢ TOkOM. OnbIT DpcTena. BzanmoieiicTBue mpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ Moaysib U HampaBiieHUE. [[BH>KeHNE 3apsiKEHHOM YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenua.

SIBiieHME DNEKTPOMArHUTHOW MHAYKIMH. [IOTOK BEKkTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJABIXKYILAs CWiIa HWHAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOMW
nHaykuuu dapanes.

BuxpeBoe 3eKkTpuUecKoe Tojie. IJIEKTPOABMXKYIIAs CUJIa WHIYKIUMA B
MIPOBOJIHHUKE, IBUKYIIEMCS TOCTYIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKLUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOUHAYKIIHH.

DHEeprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuuecknue yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MAarHuThbl, JJIEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIU DJIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TIOJISL.

B3aumopenicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHON UHIYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKIAH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padomol

N3ydyeHrne MarHuTHOTO TOJIsl KATyIIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

Pa3zpnen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KO1eO0anus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonuyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojeOaHUU.
[IpyXMHHBIM MasATHUK. MaTremMaTH4eCKU MasATHUK. Y PaBHEHHE TapMOHHUYECKUX
koneOanuii. [IpeBpaiiieHre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiii KOHTYp. CBOOOJHBIE HIEKTPOMArHUTHBIE KOJ€OaHUS B
UJCATbHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHYEeCKUMHU U
AIEKTPOMarHuTHEIMU  KonieOanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTHUH B UJEaTLHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennsbiii TOK. CHHYCOMJAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOr0 TOKa. AMIUIUTYJHOE W JACHUCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA H
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegavya u noTpedICHUE FIEKTPUUECKOM
SHEPTrUH. DKOJOTMUYECKUE PUCKU MPHU MPOU3BOJICTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHE: DICKTPUUECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIUHUH JIEKTPOIEepe/1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyeOaTenbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



HaOGmroienue 3aTyxaromux KojaeOaHuu.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHUN.

HabGmronenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUS.

OcuuiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHc mpu 1OCIENOBAaTENbHOM COECIUHEHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUM 3JIEKTpOIEpeIayu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

HccnenoBanue 3aBUCMMOCTH MEPUOJA MaJbIX KOJI€OaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U Macchl Irpy3a.

HccnenoBanne nepeMeHHOTO TOKA B LEMU U3 MOCIEA0BATEIbHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacupoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHus U JiuHA BoJIHBL [lomepeyHble W MOPOJOJIBHBIE BOJHBI.
HUuTtepdpepeHius u nuppakiuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTanusa BektopoB E, B, V B anexktpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpeIoMIICHUE, MOIsSpu3anus, Tudpaxus,
uHTepdepenius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[[Ikana 371€eKTPOMarHUTHHIX BOJIH. [IpuMeHEeHHEe 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeAeBUAEHUS. Pagnonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHNE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenaedoH, CBU-nieun.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOYHUK 3BYKa.

HabGnronenune orpaxxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHny u 1uppakiiny MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrofnenue cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KOJeOaHUI.



HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, TPEJIOMIICHHE,
noJyispu3anys, rudpaxius, THTEpPepeHIrs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMOIMHEWHOE pacIpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. ToueyHblli ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. IlocTtpoenue n3oOpaxeHuil B
IUIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOJIIOTHBIN MOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPAXKCHHUSI.

Hucnepcus ceera. ClioxHbIN cocTaB Oenoro ceera. LIBer.

Cobwuparomue u paccenBaromye TuH3b1. ToHkas muH3a. DoKycHOe paccTosiHHE
U ONTHYECKas cuia TOHKOW JuH3bl. [locTpoenne n3oOpaxeHuil B cOOMparOmuX U
paccenBaromX JuH3ax. Dopmysa TOHKOW JIUH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcaoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpeHIIMOHHOU
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakinuoHHas pemérka. YCIoBUE HaOIIOECHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTPOMCTBA M TPAKTHUECKOE TMPUMEHEHHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOISPOUI.

Jlemoncmpayuu

[IpsiMONMHEWHOE pacHpOCTpaHEHUE, OTPAKEHUE U TMPEIIOMIICHUE CBETA.
OnTruueckue mpudopHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moenb CBETOBOAA.

HccnenoBanne CBOMCTB U300paKEHU B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJEeCKomna.

HaGmronenne natepdepeHinm crera.

HaGmronenue nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyueHue cuekTpa ¢ MOMOUILIO MPU3MBI.

[Tony4yenue cexTpa ¢ MOMOINIbIO AUGPAKIIUOHHON PEIIETKH.

HabGnronenue noisipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenue nokazaresns npeaoMIeHUs CTeKIIa.



HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.
Hab6mronenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH

' paHUIIBI IPUMEHUMOCTH KJIACCHYECKOM MeXaHUKU. [locTynaTel ciennanbHON
TEOPUU OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTH MOAYJI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTUHBI.

OHeprusi U UMITYJIbC PEIITUBUCTCKOM YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKONW YaCTHUIIBI. DHEPTHs
IIOKOSI.

Pasnen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®oronsl. opmyna [1nanka cBsizu s3Hepru GOTOHA C €r0 YaCTOTON. DHEprus
Y UMITYJIbC (POTOHA.

Otkpritre u uccienoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dotordpdexra. YpaBuenue DunmTeitHa s dpoToddpdekra. «KpacHas rpanuiar
dboTorddexra.

JaBnenue cBera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuueckne yCTpONCTBA W MPAKTHUYECKOE NPUMEHEHHE: (OTOIIECMEHT,
dboToMaTUMK, COJTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(pdekT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanrie 3akoHOB BHelIHETO (HoTodddexTa.

Ceeroguo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopna mo paccesHHiO 0 -4acTHII.
[Imanerapnas Mmogmens aroma. lloctynater bopa. M3nydyenue u mnorjomieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHSI SHEPTHHM Ha Jpyroi. Bumsr
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonHoBble cBolicTBa yactull. Bonnsl ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JyaJIu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuueckre yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopaa.

OnpenenexHue JIMHBI BOJIHBI J1a3epa.

HabGmnronenue nMuHeHyaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HaOmroienue TuHe4aToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CI0XKHOCTh CTpoeHUsl snpa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a o onpeneiaeHnto coctaBa paJuoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramMma-uzinyudeHus.  BiusHue
PaJMOAKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTkpbiTHE TIPOTOHA U HeWTpoHa. HykioHHas mojnens siapa [elizenOepra—
HBanenko. 3apsag sapa. Maccosoe unciio sjapa. M30Tormsl.

Anba-pacnaa. DNEKTPOHHBIM W TO3UTPOHHBIM Oeta-pacman. [amma-
U3ITydeHHe. 3aKOH paIMOaKTUBHOTO pacaja.

OHeprus CBA3M HyKJIOHOB B siipe. SaepHbie cuibl. JledekT macchl siapa.

SAnepHsbie peakuuu. [lenenue u cuHTeE3 saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl U TEPCHEKTUBHI
AJIEPHOM SHEPTETUKHU. JKOJIOTUYECKUE ACTIEKTHI IEPHOU SHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTozb! HaOMIOAEHUS U PETUCTPAIMK 3JIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTaabHbIe B3aUMOJEHCTBUA. EAMHCTBO pu3nyuecKkoi KapTUHBI MUPA.

TexHuueckue ycTpoiCcTBa U MPAKTHUECKOE MPUMEHEHHE: AO3UMETp, Kamepa
Busnbcona, siiepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CY€TuMK MOHU3UPYIOLINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanue TpeKoB YacTUIl (10 TOTOBBIM GoTorpadusim).

Pa3znes 8. DinemMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otamnbl pa3BUTH acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHAMUMOE
JIBHKCHUE.

CoytHeYyHas cucTema.

Conuue. ConHeuyHas akTUBHOCThb. McTounuk sHeprun CoyiHIA W 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapPAKTEPUCTUKHU. JlMarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE37bI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIaBHOM MOCJEA0BATEIbHOCTU. BHyTpeHHee CTpoeHue



3BE31. COBpEMEHHBIE NMPEACTABIEHUS O MPOUCXOXKACHUH U 3Bomtonuu ColHIa u
3BE3/1. DTalbl )KU3HU 3BE3I.

Mineunbiii I[Iyte — nama I'anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaxtuke. Tunel ranakTuk. Paguoranaktuku u kBaszapsl. YUEpHBIE ABIPHI B sApax
TIAKTHUK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyYEHHE.

MacmrabHas crpykrypa Beenennoit. MeTtaraiakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONIPEIeTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usA CEeBEpHOro NOyIIapus U IpKUE 3BE31bI.

Hab6monenus B Teneckon JlyHsl, minanet, Mueuynoro Ilyru.

O6o0maroiee NOBTOPEeHUE

Ponr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM cpepax esTeTbHOCTH YEI0BEKa, POJib U MECTO (DU3HUKHU U
aCTPOHOMHH B COBPEMEHHOW HayYHOH KapTHHE MUPA, poJib (U3HUUECKON TEOpUU B
(dbopMHpOBaHUYU MPEACTABICHUN O (HU3UUECKON KapTUHE MUpPa, MECTO (PU3UUECKOM
KapTUHBl MHpPa B OOIIEM psay COBPEMEHHBIX  €CTECTBEHHO-HAay4YHBIX
MPEICTaBJIICHUH O TIPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcamMu MaTE€MaTHKH,
Oounonoruu, XumMuu, reorpaduy U TEXHOJIOTHH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAyYHOIO
MO3HAHUA: SIBJICHWE, HAy4YHbIA (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopus, HaOIOJEHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKIUA: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJECTBO, BEKTOPHI M MX IPOEKLUMH HA OCU KOOPAMHAT, CJIOXKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, NPU3HAKH TOJ00US TPEYyTroJIbHUKOB,
OTIpEeJICJICHHE TIOIIAIU TUIOCKUX (pUryp u oobéma Ted.

buonocusa: »>nekTpuueckue SBIEHHS B JKUBOW MPUPOJE, KoJieOaTeNbHbIE
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOJE, NECUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BAHMS KPUCTAIIIMYECKON PEIETKU, CIEKTPAIbHBIA aHATH3.



l'eocpaghusi:  mMarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKUd MATrHUTHBIX Y/,
dboTochEMKa 3eMHOM IMTOBEPXHOCTH, MTPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocus: NWUHUM DJEKTpPONEpenay, TIECHEPATOP TNEPEMEHHOTO TOKa,
DJIEKTPOABUIaTENIb, WHAYKIMOHHAS II€Yb, pafap, PaaUONPUEMHUK, TEJIEBU30D,
anteHHa, teiedoH, CBU-mneub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
coJiHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA INPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHET'O OBIIET'O OBPA3OBAHUA

OcBoenue yueOHOTro mpenmera «@Du3nuka» Ha YPOBHE CpPEIHEro 0O0IIero
oOpazoBanus (6a30BBI YPOBEHB) JOJKHO OOECICUUTh JOCTHKEHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIm4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusnka» TOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOlIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIHUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OINeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA ACATEIBHOCTU B MPOLIECCE peaau3allii OCHOBHBIX HaIlpaBIICHUIA
BOCMUTATENIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YUYaIOIIEerocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX TPaXJAHCKOIrO
OO0IIIeCTBa, yYaCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpTraHU3aIliy;

YMEHHE B3aHMOJIENCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH POCCUICKOMN TPaKTAHCKOW UIEHTUIHOCTH, TATPUOTU3MA,

LIEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S THYECKOTO TTOBEACHMS;

CIIOCOOHOCTh OIICHUBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHCIE B
JEATEIbHOCTH YUYEHOIO;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUYasl ICTETUKY HAYYHOT'O TBOPYECTBA,
MPUCYIIETO (PU3NUECKON HAyKe;

5) Tpy10BOT0 BOCIIUTAHUSI:



WHTEPEC K pa3InyHbIM cdepaMm MNpodeCcCHOHATBHON ICATEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOW U TEXHUKON, YMEHHE COBEPIIaTh OCOZHAHHBINA BHIOOP
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHN Ha MPOTSHKEHUU BCEH KU3HU;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYPhI, OCO3HAHHE TJI00ATHHOTO
XapakTepa SKOJOTHYECKUX MPoOIIieM;

IUIAHUPOBAHUE U OCYILIECTBIECHUE JEUCTBUU B OKPYKAKOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacliMpeHue OmbITa JEATEIBHOCTH 3KOJOTMYECKONM HampaBJIEHHOCTH Ha
OCHOBE UMEIOIIHNXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3HUECKON HAYKH;

OCO3HAHHWE IEHHOCTH HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B IMpOIECcCce
U3y4YeHUS! (PUBUKHU OCYIIECTBIISITh MPOSKTHYIO U UCCIE0BATEIbCKYIO €SI TEIbHOCTD
WHJVMBUAYAJIBbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA
ba3oBbie JJoruyeckue JeiicTBUA:
CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENN ACATEIBHOCTH, 3aJaBaTh IMApaMETPbl W KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJISITh ~ 3aKOHOMEPHOCTH M MPOTHUBOPEYMSI B  PACCMATPUBAECMBIX
(bU3HYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIaH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMEKOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUM JIESTEIIBHOCTH;
KOOPJAMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSAX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBAThH KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBbIe uccienoBare/ibCKue el CTBUS.
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEHN, KIIIOUYEBBIMU IOHSITHSIMH M METOJaMU
(bu3UYECKON HAYKH;



BJIAJICTh HABBIKAMHU yUE€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NEATeIbHOCTH
B 0o0Osiact (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelIeHHs 3aaad (U3MUECKOTO COJEPKaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS;

BJIAQJIETh BHUAAMU JIEATEIHHOCTH 110 TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPTIPETALUNA, TPEOOPa30OBAaHUI0O M TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUU YICOHBIX MMPOEKTOB B 00J1aCTH (HU3UKY;

BBISIBJISITH  IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3MpPOBAaTh 3ajady,
BBIJIBUTATh THIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI JIS J0Ka3aTeIbCTBA CBOMX
YTBEP)KIICHUM, 33]1aBaTh MapaMeTPhl U KPUTECPUU PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIE B XOJE PEIICHUS 3aJa4d  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESATETHPHOCTH, B TOM YHCIIC TIPU U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OTICHUBATh TPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCUTh 3HaHWsA 1O (HU3UKe B MPAKTUYECKYIO 00JacTh
KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTCH;

BEIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOBI U PEIICHNUS,

CTaBUTH MIPOOJIEMBI U 3a/1a4H, IOMYyCKAIOIINE aJTbTEPHATHUBHBIC PEIICHUS.

Pabora ¢ undpopmaunmeii:

BJIAJICTh HAaBBIKAMU TIOJyYCeHUS WH(OpMaIuu (U3HYECKOr0 COACpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH MOWCK, aHaJH3,
CUCTEMATH3AIMI0 W HMHTEPIPETAI0O MHGOPMAIMK Pa3IUYHBIX BHAOB U (hopm
MIPE/ICTABIICHNUS,

OILICHMBATh JIOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIB30BaTh  CpEJACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEUICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a51a4 ¢ COOTI0ICHNEM TPEOOBaHMI IPTOHOMHKH, TEXHUKH 0€301MaCHOCTH, TUTHECHBI,
pecypcocOepekeHurs, MPAaBOBBIX U ATHYECKUX HOPM, HOPM HHOOPMAIMOHHON
0C301aCHOCTH;

CO3/1aBaTh TEKCThI (M3MUYECKOTO COACPX aHWS B PAa3IMUHBIX (dopMaTax C
y4€éTOM Ha3HAYCHUS WH(DOPMAIIUU | TIEICBOM ayIUTOPHUH, BRIOUpasi ONTUMATILHYIO
dbopMy TIpeICTaBICHUS ¥ BU3yaTH3aIUH.

KoMMmyHuKaTHBHBIE YHUBePcaJbHbIEe YueOHbIe 1elicTBUSA:
OCYIIECTBIISATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CHUTyallud ©  CMST4ath
KOH(JIMKTHI;



Pa3sBEPHYTO U JIOTUYHO HU3JIATaTh CBOKO TOYKY 3PEHUS C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U MCIOJIB30BATh IPEUMYIIECTBA KOMAaHIHOW U WMHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKYy M METOJbl COBMECTHBIX JEHCTBUA C Y4ETOM OOLIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOT'0 YJICHA KOJIJIEKTUBA;

IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAVHUPOBATh JEUCTBUA II0 €€ NOCTHKEHMIO: COCTaBJIATH ILIAH JEUCTBUH,
pacnpenensiath poiaud ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padOThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa M KaX/I0r0 YYaCTHUKA KOMaH/bl B 001NN
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pe/ularaTb HOBBIE IIPOEKTHI, OLIEHMBATh HIACU C IIO03ULUUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE [OBEIECHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHBIE YHHBEpPCAJbHbIE yUeOHbI€e el CTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIICCTBJISATH TO3HABATCIBHYIO JICSITCIHPHOCTh B 00JIACTH
GU3UKH W acCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh H (OPMYJIUPOBATH
COOCTBCHHEIC 3a]]aUH;

CaMOCTOSITEJILHO COCTaBJISITh IUJIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3aJ1a4, TUIaH BBIMTOJTHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacuupsTh paMKH y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHU;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBaTH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTbD 3a PEIICHHUE;

OIICHUBATH MPHUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO M TIPOSIBIICHUIO JSPYIAUIMU B 00JacTu
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA HHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIaJIeTh ~ HaBBIKAMU  TIO3HABATEIBHOW  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM U MBICIHUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBaHUII;

HCIIOJIb30BaTh NMPUEMBI peIeKCUM IS OIICHKH CUTYyallud, BIOOpa BEPHOTO
peleHus;



yMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO MNPHHUMATH PEIICHUS IO UX
CHIKEHHUIO;

NpPUHUMATh MOTHBBI M apryMEHTBl JPYIMX [pH aHaju3e pe3yJbTaToB
NeSITeIbHOCTH;

NPUHUMATH ceOs, MOHUMAst CBOM HEJIOCTATKH U JOCTOMHCTBA,

OPUHAMATh MOTUBBI W apryMEHTHl JPYTHX TpPU aHalu3e pe3yiabTaToB
NeSITeNIbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIHOKH.

B nporiecce qocTrKeHUS TMYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPAMMBI TI0
bu3uke A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy OOydarouiuxcs
COBEpIIIEHCTBYETCS HMOLIMOHAJIbHBIH WHTEIJICKT, Ipenoiararoni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOUAIOIIETO CIIOCOOHOCTH MOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHH€, BUICTh HAlpaBICHUS PAa3BUTHUA COOCTBEHHOW IMOLMOHAIBLHON Cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBAaHMS, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIOCOOHOCTb aJamnTUPOBaThC K
IMOLIMOHATLHBIM U3MEHEHHUSIM U TIPOSIBIISATH TUOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMH, BKIIOYAIOIIEH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMUMATh SMOIIMOHATIEHOE COCTOSHUE
JIPYTHX, YYUTBIBATh €r0 TPH OCYIIECTBICHHH OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAIbHBIX HaBBIKOB, BKIFOYAIOIINX CIOCOOHOCTH BBICTPAUBATh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTb KOH(INKTHL.

HPEIMETHBIE PE3YJIBTATDBI

K koniry o6yuenus B 10 kiacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHUIBI TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCICH:
MaTepHalibHasl TOUKa, MHEpIUalIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEIO,
WJICATIBHBIN Ta3, MOJEIIM CTPOCHHS ra30B, )KUIAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsijl MPU pelieHnn (PU3nYecKux 3ajad;

pacro3HaBath (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BEUIECTBA U



ANEKTPOJAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEITHOE IBUKEHUE,
CBOOOIHOE TAZICHUE TeJ, JBMKCHUE MO OKPYKHOCTU, HHEPIIUS, B3aHUMOJICHCTBHE
ten, nud@ys3usi, OPOYHOBCKOE JIBUXKEHHUE, CTPOEHHUE KUAKOCTEH U TBEPIBIX Te,
U3MEHEHHE O0BhEMA TeNl MpU HarpeBaHUU (OXJIAXKIEHUM), TEILUIOBOE PAaBHOBECHE,
WCIIapeHUe, KOHJEHCAIMs, IJIaBJIICHUE, KPUCTAIIU3Alus, KUIICHHE, BIAXXHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSA3b MEXIY NapaMeTpaMu COCTOSIHUS ra3a B M30IMPOLEeccaX, JIEKTPHU3aLus Ted,
B3aUMOJICHCTBHE 3apsI0OB;

OMUCHIBATh MEXAHUYECKOE JIBI)KCHUE, HCIOJb3Yysl (U3UYECKHE BEIUYWHBI:
KOOpAWHATa, MyTh, MEpEMEIIEHUuEe, CKOpPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrus, MOTECHIUAIbHAS HHEPTHs, MEXaHU4eCcKas
paboTa, MexXaHW4YecKass MOINHOCTh; TPH OIMUCAHWW TPABUIBHO TPaKTOBATh
(bu3MUeCKUil CMBICT MCIOJB3YEeMbIX BEJIMYMH, UX OOO3HAUYEHHS] W €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIUYUHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh H3YyUYECHHBIE TEIUIOBbIE CBOMCTBA TE€JN M TEIUIOBBIE SIBICHUS,
UCTIONIb3Yysl (U3MYECKHE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasl DHEPTUsl XaOTUYECKOT0 JBIKCHUS MOJICKYJ, CpeIHEKBaIpaTUIHAas
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(pPUIMEHT TMOJEe3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MpPU ONHCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbIX BEIWYWH, WX
00O3HAaYeHUsI W CAWHMIIBI, HaXOAUTh (GOPMYJIbl, CBA3BIBAIOIIME JAHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUYCHHBIC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
SBJICHUS (TIPOIIECCHI), UCTIONB3YsI (PM3UYECKHE BEIMYHMHBI: IJICKTPUUECKHUA 3aps/l,
AIIEKTPUYECKOE MOJIe, HAMPSXKEHHOCTD MOJIs, MOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
IpU ONHWCAHWM TPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICT HCIIOJIb3YyEMBIX
BEJIMYMH, UX OO0O3HAYEHUS] W EIWHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIUUYNHAMU;

aHATM3UPOBATh (PUBUUECKHUE TMPOIECCHl U SBICHUS, UCIOJB3Ys (PU3NUECKHE
3aKOHBI U MPUHITUIIBL: 3aKOH BceMupHoro Tarotenus, |, 11 u Il 3akonst HetoTOHA,
3aKOH COXpaHEHUs] MEXaHMYECKOW DHEPruu, 3aKOH COXPaHEHUS HUMITYJIbCa,
MPUHIIUAN CYNEPNO3UIIUA CHWJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPrUU TEIUIOBOIO JIBMXKEHUSI MOJIEKYI C
abCOIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHHUS
AIIEKTPUYECKOro 3apsiia, 3akoH Kynona, mpu 3ToM pasauyaTh CIIOBECHYIO
GbopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBHUS (TpaHUIIBI,
00J1aCcTH) MTPUMEHUMOCTH;



OOBSCHSTH OCHOBHBIE MPUHIIUIIBI JEHCTBUSI MAIIUH, MPUOOPOB U TEXHUUYECKUX
YCTPOWCTB; pa3auvarh YCIOBHS MX 0€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHON
KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath NpodaeMy/3a1ady U TUIOTE3y YueOHOIr0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYA0BaHUS, POBOJAUTH OIBIT U (JOPMYITHPOBATH
BBIBO/IbI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUsT (DU3NUECKUX BEJIMYUH, MPU
TOM BBIOMpPaTh ONTUMAJbHBIA CIIOCOO M3MEPEHHUS U HUCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM IIPSMBIX H3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUPOBATh PE3YIbTATHI OJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUUMH B BUJIE
Ta0IHI U TPAPUKOB, AENIaTh BHIBOJBI 10 PE3YyJIbTaTaM MUCCIEI0BAHMUS;

coOroaTh mpaBmia 0e30MacHOro TpyJa MpHU MPOBEACHUHN WCCIEIOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOW W IMPOEKTHOM
JESATENBHOCTH C MCIOJIB30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB U J1TAOOPATOPHOIO
000py10BaHUS;

pelmarb pacy€éTHhIE 3aJaud C SBHO 33JaHHOM (PU3NYECKOW MOJEINbIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCIOBHS 33/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3UUYECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMbIC IS €€ pEIICHHs, MPOBOJIUTH PAacdyE€Thl U OIICHUBATH PEATbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (PU3NUECKON BEIMUUHBIL;

peniaTh KAYECTBEHHBIE 33/1a4d: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKue IBICHUS;

WCIIOJIB30BaTh P PEIIEHUN YUeOHBIX 33/1a4 COBpEeMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAMA U MPEJICTABICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJISPHON WH(POPMAIMKA, TOJIYYCHHOW W3 Pa3IUIHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAITHIO;

MIPUBOIUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, O0BICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHI;

WCIIOJIb30BATh TEOPETUIECCKUE 3HAHUS 1O (PU3UKE B TTOBCETHEBHOM KU3HU TSI
oOecrieueHus: OE30MACHOCTH TMpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370pPOBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpele;



paboTaTh B TpYyINIE C BBIIOJHECHUEM PAa3JIMYHBIX COLMAIBHBIX pOJICH,
IUTAHUPOBATh Pa0OTy TPYMIBI, PAIMOHAIBHO pacHpelesiTh O0O0s3aHHOCTH U
IJIAHUPOBAThH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJI€KBATHO OLICHUBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB TPYIINbI B PEUICHUE pacCMAaTPpUBAEMOM MTPOOIIEMBI.

K koniry o6yuenus B 11 kiaacce npeMeTHbIE pe3yJibTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MUpPa, B Pa3BUTUU COBPEMEHHON TEXHHKU M
TEXHOJIOTUH, B TPAKTUYECKOU NEATENBHOCTH JIFOACH, LEIOCTHOCTh U €IUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJIeTIeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JTy4 CBETA, TOUYECYHbIM UCTOYHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO sipa MpH PEHIeHUH (PU3NYECKUX
3a/1ag;

pacro3HaBaTh (Qpu3MUECKue SIBICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKH U KBAaHTOBOW (DM3HKH: DJIEKTPUUYECKAS] TPOBOIUMOCTH,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aUMOJICUCTBUE
MarHuTOB, DJICKTPOMAarHWUTHAasE WHAYKIUSA, JEHUCTBUE MArHUTHOIO TOJA Ha
MPOBOJHUK C TOKOM M JBIKYUIMUCS 3apsij, DJIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPACIpPOCTPAHEHUE CBETA, OTPaXEHUe, MPETOMIICHUE,
uHTeppepeHnus, audpakuus W TOJMApU3alusg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuit 3pdext (porodrddekT), cBeToBOE NaBIeHUE, BOSBHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOPOJa, €CTECTBEHHAass W MCKYyCCTBEHHAas
PaIMOaKTUBHOCTB;

OMUCHIBATh U3YUYEHHBIC CBOMCTBA BEMIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE,  JJIEKTPUUYECKYID  MPOBOJUMOCTh  PA3JIUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIIEHUS (TIPOIECCHI), HMCTIONB3Yd (U3MYECKUE BEIMYMHBIL:
AIIEKTPUYECKUIN 3apsjl, CUJa TOKa, JIEKTPUYECKOE HAIpPsIKEHUE, IJICKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIIKYIAs CHUJia, padoTa TOKa,
WHIYKIUST MAarHUTHOTO Mojsi, cwia Awmmnepa, cuwia JlopeHiia, MHIYKTHBHOCTb
KATYILIKW, SHEPrusl JJIEKTPUYECKOr0 M MAarHUTHOrO MOJEH, MEepUoJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M CWia TOKa B Mpolecce
FapMOHUYECKUX OJEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPU OMUCAHUM MPABUIBHO TPAKTOBATH (HU3UUYECKUI
CMBICIT HCIIOJIb3yeMbIX BEIWYMH, WX OOO3HAYCHHWS W CAWHUIIBI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAOIINE TAHHYIO (U3UUYECKYIO BETUUYHUHY C IPYTUMH BEITHUYUHAMY,

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
bu3uYeCcKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIhC (POTOHA, IEPUO.T TIOTypacIiaga, SHEPTHsI CBI3U



ATOMHBIX SiZIep, TPU ONMUCAHWUU TPABUILHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W €JIMHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYIO (U3MUECKYIO BEJIMYUHY C JPYTMMHU BEJIUYHMHAMU,
BBIYUCIIATh 3HaUCHUE (PU3NUECKOUN BEITMUUHBI,

aHAJIM3UPOBATh (PU3UYECKHE TMPOLECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U MapalIeIbHOTO
COCOUHEHUSI IPOBOJHUKOB, 3aKOH Jlxoyns—JleHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODiHIITeHHa mns pororddekra,
3aKOH COXPAHEHMSI 3HEPruH, 3aKOH COXPAHECHHSI MMIIYJIbCA, 3aKOH COXPaHEHHS
IIEKTPUUYECKOTr0 3apsAJia, 3aKOH COXPAHEHMsI MAacCOBOI'O 4YMCIA, MOcTysatel bopa,
3aKOH PaJIMOAKTUBHOTO PAcIajia, Py 3TOM pa3iudyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE U YCJIOBHS (TpaHUIBI, 00JACTH)
MIPUMEHUMOCTH;

OIPENENSTh HAlIPABJICHUE BEKTOPA MHAYKIMU MAaTHUTHOTO IMOJISI IPOBOJHUKA
C TOKOM, cujibl Amnepa u cuibl Jlopeniia;

CTPOUTh U OIHUCHIBATh H300paKEHHE, CO3[]aBa€MOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATD JKCIEPUMEHTHl 10 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IPOLIECCOB C HCIOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHUIl: IpPH 3TOM
dbopmMyIIHpoBaTh MPOOIEMy/3a/1ady U THIIOTE3y YUeOHOIO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYI0BaHUs, MPOBOJAUTH ONBIT U (POPMYITHUPOBATH
BBIBO/IbI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUST (DU3NYECKUX BEJIMYUH, MPU
TOM BBIOMpPaTh ONTUMAJbHBIA CIIOCOO M3MEPEHUS U HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIeIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEpPEHU: MPU 3TOM KOHCTPYHPOBATHh YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
NOJIYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadUKOB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIEA0BAHNUS;

coOt01aTh MpaBuia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HCCIEIOBAaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U MPOEKTHOU
NESATENBHOCTH C MCIOJIB30BAHUEM HM3MEPUTENBHBIX YCTPONUCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemiath pacy€THBIC 3a7add C SBHO 3aJaHHOW (PU3MUECKOW MOJIEINbIO,
UCTOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYI0 MOEIb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoaUMbIE NIl €€ PEeIleHUs, MPOBOAUTh PacdyE€Tbl M OLIEHUBATh PEaJTbHOCTb
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIIMYUHBI,



pelIaTh KaYeCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKH HETPOTUBOPEUHUBYIO
LENOYKY PACCYXKACHUI C ONOpPOM HAa H3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
(duznyeckue sBICHUS;

UCIIOJIb30BaTh ITPH PEILICHUN YUEOHBIX 33]1a4 COBPEMEHHbIE HHPOPMALIUOHHBIE
TE€XHOJIOTUU JIsl TIOUCKA, CTPYKTYPUPOBAHUSA, MHTEPIPETALMH U MPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIAPHONM HH(POPMALMH, MOJYYEHHOW U3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMylo HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAaIIMH, NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, pa3ivyaTh yCJIOBUS UX OE30MACHOIO KCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIOJI30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOM MKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpamieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
IIOBEJCHUS B OKPYIKAIOILEH CpEAE;

paboTath B TIpyIIe C BBIIOJHEHUEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBATh pabOTy TPYyNIbl, PAlUMOHAIBHO pacHpenensiTh OOsI3aHHOCTU U
IUTAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aJ€KBaTHO OLIEHUBATh
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosanuyectBo 4yacos
HanmeHoBaHMe pa3/ie/ioB U TeM

Ne ni/m Konrpoabnubsie IIpakTuyeckue
NPOrpaMMbl Bcero
padoTsbl padoTsbI
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3uKa 1 METOAbl HAYYHOTO TTO3HAHUS 2
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
21 Kunemartuka 5
2.2 JluHamuka 7
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1
Teopuu
3.2 OCHOBBI TEpPMOJUHAMUKHI 10 1
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5

da3oBrIe Iepexoabl

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/bHbIE

pecypchl

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
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

Htoro no pazaeny

Paznen 4. DJIEKTPOANHAMUKA
41 DneKTpocTaTHUKa

42 ITocTostHHBIN 2neKTpUYECKUN TOK. TOKHM B
' Pa3IMYHBIX Cpeax

Hroro no paszaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

24

10

12

22

68

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72



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

11 KITACC

HanmenoBanue pa3jieiioB 4 TeM
NMPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJJUHAMUKA

11 MaruuTHOE 1ojie. DIEKTPOMarHUTHAS
' WHIY KM

Htoro no pasneny

Pa3nea 2. KOJIEBAHUSA U BOJIHBI

Mexanndeckue 1 QJICKTPOMAarduTHLIC

2.1
KoJIeOaHus
29 MexaHn4YecKre U JIEKTPOMAarHUTHBIE
' BOJTHBI
2.3 Onruka

Hroro o pasaeny

Koan4gecTBOo 4acoB

Bcero

11

11

10

24

KoHTpoJbHbIe
padoTsbI

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cIENIMANIBHON Teopun

OTHOCUTEJIbHOCTH
Htoro no pazaeny

Pa3znesn 4. KBAHTOBAS ®PU3UKA

4.1 JeMeHThl KBAHTOBOU OIITHKU

4

1

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c

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

bub6mmorexa [JOK
https://m.edsoo.ru/7f41c97¢c

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97¢c



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

4.2 Crpoenue aToma 4
4.3 AToMHOE SApO 5
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU

5.1 DJIEMEHTBI aCTPOHOMHUU U aCTPOPHU3UKH 7

Hroro no pazaeny 7

Pasznen 6. OGOBHIAIOIIEE IIOBTOPEHUE

6.1 O06o0maroree MOBTOPEHUE 4
Htoro o pasueny 4
PeszepBHOe Bpemst 3

OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

bub6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

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

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

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



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

IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

®u3uka — HayKa 0 IpUpo/Ie.
Hayunbie MeTo/1bI TO3HAHUS
OKPY’KaIOIIEero Mupa

Ponb 1 mecto pusuku B
dbopMHUpPOBaHUH COBPEMEHHOMN
HAyYHOU KapTUHBI MUDA, B
MPAKTHUECKOH JeITeIbHOCTH JII0IeH

MexaHnyeckoe JBUKEHUE.
OTHOCUTENBHOCTh MEXAaHUUYECKOTO
newxeHus. [lepemenienne,
CKOPOCTb, YCKOPEHHE
PaBHOMEpPHOE ITPAMOJIMHEWHOE
JIBUKECHHE

PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE
JBUKEHUE

CBoOoaHoOe majienre. Y CKopeHue
CBOOOJTHOTO Ma/IEHUS
KpuBosmHelHOE nBUXKEHUE.
JIBr>KeHHEe MaTepuaabHON TOYKH 110
OKPYXHOCTHU

KoanuyecTBO 4acoB

Bcero

KoHTpoJabHbIe
padoThl

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c3620

but6mmoreka [JOK
https://m.edsoo.ru/ff0c372e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c39cc

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3ada



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

10

11

12

13

14

15

16

IIpuHIUII OTHOCUTEIBHOCTH
lNanuiesa. MHepuuanbHble CHCTEMBI
orcuera. [lepBbiil 3akoH HproToHA

Macca tena. Cuna. [lpunuun
CyIepIo3unuu cuil. Bropoit 3akox
Herorona s MaTepuanbHOM TOUKU

Tpetuii 3akon Herotona miis
MaTepHaIbHBIX TOUEK

3akoH BceMUpHOro TsaroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOpPOCThb

Cuna ynpyroctu. 3akoH 'yka. Bec
Tena

Cuia tpenus. Koaddunment
Tperust. Cuiia COPOTUBIICHHUSI IPU
JBUKEHHUH TeJa B )KUIKOCTU WIIH
rase

[ToctynarenbHOe U BpamaTeIbHOE
JBIDKEHHUE a0COJIFOTHO TBEPIOTO
Tena. MomMeHT cunbl. [1medo cumbl.
VYcioBus paBHOBECHUS TBEPIOTO Tela

Nmnynbc MmaTepuaabHON TOYKH,
CUCTEMbI MaTepUATbHBIX TOUEK.
NmMnynbc cuibl. 3aKOH COXpaHEHUs
HUMITYJIbCA. PeaktusHOE JABUXKXCHHUC

PaboTa 1 MOIIHOCTE CHJIBI.
Kunernueckas sHeprus

bu6nunoreka [IOK
https://m.edsoo.ru/ffOc3be8

but6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bubnuoreka [JOK
https://m.edsoo.ru/ff0c3d00

bubnunoreka [JOK
https://m.edsoo.ru/ff0c3el8

but6mmoreka [JOK
https://m.edsoo.ru/ffOc3f76

but6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [JOK
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
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

19

20

21

22

MaTepHaibHOi ToukH. Teopema 06
W3MCHCHHUN KMHETHUYECKOMH OHCPIrun

[ToTeHumanbHas YHEPrUs.
[lorennmanesHas 3HEPTUS yIPYro
nehOpMUPOBAHHON MPY>KUHBL.
[TorenumanpHas 3Heprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU

ITorennuanbpHLIE U
HENOTEHIHUAIbHbIC CUIIBL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHEPruu
CHUCTEMBI Tell. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTrUn

JlaGopatopHas paboTa
«HMccnenoBanue cBs3u pabOThI CHUITBI
C U3BMEHEHUEM MEXaHUYECKON
SHEPTUU TeJla Ha TIpUMepe
PaCTSHKEHHS PE3HHOBOTO KTy Ta)

KonTponbHas pabora o teme
«Kunemaruka. /[nnamuka. 3aKOHbI
COXpaHEHHUS B MEXaHUKE)

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
Teopun. bpoyHOBCKOE ABUKECHUE.

Muddysus

XapakTep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEII

but6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2



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

23

24

25

26

27

28

29

30

31

32

Macca monexyin. KonmngectBo
Bemectra. [loctostHHas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. lllkana remneparyp
Ilenbcus

Uneanvusiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpEeIHEN KHHETUYECKON YHEPTUH
JIBU)KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbIE 3aKOHBI

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCHMOCTH
MEXTy TTapaMeTpaMu COCTOSTHUS
pa3peKeHHOTO raza»

N3omporeccsl B nealbHOM rase u
ux rpaduyueckoe npeacTaBieHUuE

BryTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3meHenus. KonmuecTBo
TEIJIOTHI U paboTa. BHyTpeHHsIs
SHEPTHsi OJHOATOMHOI'O UJI€aJTbHOTO
rasa

Bune! Teronepenaun

VY nenbHast TEMIOEMKOCTE BEIIECTBA.
KonuuecTBo TemioTsl npu

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4fde

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

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

33

34

35

36

37

38

39

40

41

42

Terutonepenade. AnuabaTHbIA
nporuecc

I1epBblii 3aKOH TEPMOJIMHAMUKHU U
€ro MpUMEHEHHE K U30IpoLeccam

HeobpaTumocts nporeccos B
npupoae. Bropoii 3akon
TEPMOIUHAMUKHU

[Tpunun nevicreus u KI1/]
TETIJIOBOM MaITUHbI

Hukn Kapno u ero KIIJ{

DKoJ0ru4ecKue npooIeMbl
TETUTOIHEPTETHKH

O06o06mmarmuil ypox
«MonexynspHas pusuka. OCHOBbI
TEPMOTUHAMHKID)

KonTtponsHas pabota o teme
«MonexynsipHas ¢puznuka. OCHOBBI
TEPMOIUHAMMKIDY

[TapooOpa3oBaHre U KOHEHCAIIHS.
Hcnapenue u KureHue

AOCOoIOTHAsI U OTHOCUTEIbHAS
BJIAKHOCTh BO3/lyxa. HachlleHHbIN
nap

TBépnoe teno. Kpucramnmueckue u
aMmopQHbIe TeIa. AHU3OTPOIHUS
CBOWCTB KpHCTaLIOB. JKuakue
Kkpuctauibl. COBpeMEHHbIE
MaTepuaibl

but6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

bubnuoreka [JOK
https://m.edsoo.ru/ff0c6230

bubmuorexa [JOK
https://m.edsoo.ru/ff0c600a

bubnunoreka [JOK
https://m.edsoo.ru/ff0c6938

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

but6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

bubnuoreka [IOK
https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

43

44

45

46

47

48

49

50

51

[InaBnenue u KpucTaIU3aLU.
VYenpHas TEII0TA IUIABICHUS.
CyOnmumarust

YpaBHEHHE TEIUIOBOTO OamaHca

Onexrpuszanus Tei. JIEKTPUIECKU
3apsf. [[Ba Buga 3J1€KTpUUECKUX
3apsi0B

[TpoBOHMKY, TUITEKTPUKHU U
NOJIyTIPOBOIHUKU. 3aKOH
COXPaHEHHUs IEKTPUUYECKOTO 3apsiia

B3aunmoneiicTBue 3apsioB. 3aKOH
Kynona. TodeuHbIil 2JIeKTpUYECKUi
3apsiz

Hanpssk€HHOCTB IEKTPUIECKOTO
nostst. [IpuHIM cynepno3unuu
ANIEKTPUYECKUX ToseH. JInnuu
HaNPSIKEHHOCTH

Pabota cuit aeKTpocTaTHIeCcKOro
nois. Ilorenmuan. PasHocTh
MOTEHIIHAJIOB

[IpoBOAHMKY U AUAIIEKTPUKHU B
3JIEKTPOCTATHYECKOM TI0JIE.
JusnexTpudeckasi IPOHUIIAEMOCTD

OnekrpoéMkocTs. Konnencatop

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c6820

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc6bcc

but6mmoreka [JOK
https://m.edsoo.ru/ffOc6bcc

but6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

bub6mmoreka [IOK
https://m.edsoo.ru/ffOc6df2

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

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

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



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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54

55

56

57

58

59

DNEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsHKEHHOr0 KOHJIeHcaTopa

JlaGopatopHas pabota "H3mepenue
INEKTPOEMKOCTH KOHEHcaTopa"

[IpunHIMIT NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJILHOTO
arnmapara, CTpyHWHOro npuHTepa.
DJeKTpocTaTUYeCKas 3alluTa.
3a3eMIIeHHUE 3IIEKTPONPUOOPOB

DIIEKTPUYECKHUI TOK, YCIOBHS €T0
cyniectBoBaHus. [TI0CTOSAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma 1t
y4acTKa Lenu

[TocnenoBarenbHOE, NapasIeIbHOE,
CMEIIaHHOE COeINHEHHE
npoBoJHHUKOB. JJaGopaTtopHas
pabota «/3yueHue cMeanHoro
COEJIMHEHUS PE3UCTOPOBY»

PaboTa 1 MOIITHOCTH DJIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenna

3akoH OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckou uenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenne D/]C ncrounuka TokKa u
€ro BHYTPEHHETO CONPOTUBIICHUS

PesepsHblil ypok. KonTponabpHas
pabora o Teme "IneKTpoIuHaMHKa"

0.5

0.5

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c72c0

but6mmoreka [IOK
https://m.edsoo.ru/ffOc74f0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

bubmuorexa [JOK
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

60

61

62

63

64

65

66

/ Beepoccuiickas mpoBepoYHast
pabora

O6o0maromuii ypok
«DNeKTpoANHAMUKAY /
Bcepoccuiickas npoBepounas pabota

DNeKTpOHHAs IPOBOJAUMOCTh
TBEPABIX METAJUIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJJIOB OT
Temneparypbl. CBepXIIpOBOAUMOCTh

DJIEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITy4YKOB

[TonynpoBoAHUKH, UX COOCTBEHHAS
U IIpUMeECHas IPOBOANMOCTb.
CaoiicTBa p—N-nepexoja.
[TonynpoBoaHUKOBBIE TPUOOPHI
DNEKTPUYECKUH TOK B pacTBOPax U
pacriaBax 3JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLIUALUS.
DIIEKTPOJIN3

DIIEKTPUUYECKHM TOK B raszax.
CaMOCTOSITENBLHBIN U
HECaMOCTOSTENIbHBIN pa3psi.
Moauwms. I1na3zma

DnekTpuueckue mpruOopsl U
YCTPOMCTBA U UX MPAKTUIECKOE
npumeHeHue. [IpaBuna TeXHUKN
0e30macHOCTH

but6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

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

bubnunoreka [JOK
https://m.edsoo.ru/ff0c82ba

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubmuorexa [JOK
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

KonTtponsHas pabota o teme
«Inekrpocraruka. [locTtosHHbBIN

67
3NeKTpudecKkuil Tok. Toku B
Pa3IMYHBIX Cpeax»

68 PesepBuelit ypok. O6o0maromnmii

ypok no TemMam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

bu6nuoreka [JOK
https://m.edsoo.ru/ffOc8a8a

but6mmoreka [JOK
https://m.edsoo.ru/ffOc8f6c



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

11 KITACC

Tema ypoka

ITocTossHHBIE MATHUTEI U X

B3auMoOJIeicTBHE. MarHuTHOE II0JIE.

BekTop MarHuTHOM UHAYKIIUH.
JIMHUM MarHUTHOW UHAYKUUH

MaruutHo€ noJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3anmoaeiicTBre NpOBOTHUKOB C
TOKOM

Jlaboparopnas padota «3yuenue
MAarauMTHOTIO ITOJIA KaTyHIKH C
TOKOM»

JlelicTBE MAarHUTHOTO II0JIS Ha

IIPOBOAHMK ¢ TOKOM. Cuiia Amnepa.

Jlaboparopnas pabota
«Uccnenosanue nelicTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha
JIBIDKYIIYIOCS 3apSIKEHHYIO
yactuity. Cuna Jlopenma. Pabora
cuibl JlopeHia

DNeKTpOMarHUTHAsE UHYKIUS.
IToToK BEKTOpAa MarHUTHOU

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

JlaTa
IIpakTHYecKue
HU3y4eHUs!
padoTsbI
1
1

JJIeKTPOHHBbIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c9778

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4



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

10

11

12

uHaykuuu. J/1C nnaykuun. 3aKkoH
AIIEKTPOMArHUTHON MHIYKIUU
Qdapanes

JlaGopatopHas pabota
«HMccnenoBanue siBIEHUS
AIIEKTPOMArHUTHON MHYKIIUW

NunykTuBHOCTD. SIBIICHUE
camounaykuuu. DC
CaMOMHIYKIUU. DHEPIust
MAarHUTHOTO TOJI KaTYIIKH C TOKOM.
DJIEKTPOMArHUTHOE T0JIe

TexHuueckre ycTporucTBa U UX
MPUMEHEHUE: TOCTOSTHHbIE MAarHUTHI,
ANEKTPOMATHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTETHU
AJIEeMEHTaPHBIX YACTHII,
WHIYKIMOHHAS TIeYb

O6o06marommii ypok «MarautHoe
noJie. DNEeKTPOMarHuTHas
WHTYKITUS

KonTponbHas paboTa 1mo Teme
«MartuuTHoe 1oJe.
DneKTpOMarHUTHAS WHIYKITHS)

CB00OOIHBIE MEXaHUYECKHUE
KoJjebaHus. ['apMoHUUecKre
KoseOaHusl. YpaBHEHUE
TapMOHHYECKHUX KOJICOaHHI.
IIpeBpamienue 3aepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06



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

16

17

18

19

JlaGopatopHas pabota
«HccnenoBanne 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH U MaCChI

rpy3a»
KounebarenbHblil KOHTYD.
CB0OOOHBIE IIEKTPOMArHUTHBIE
Kosie0aHus B UA€AJILHOM
K0JIeOAaTeTbHOM KOHTYpE. AHAJIOTHS
MEKIy MEXaHHYECKHMU U
AIIEKTPOMArHUTHBIMHU KOJICOAHUSIMH

®opmyna Tomcona. 3akoH
COXpPAaHCHUS DHEPIrUK B HACAJIbHOM
KoJ1e0aTeIbHOM KOHTYpE

IIpencraBieHue 0 3aTyXarOMIMX
KosieOaHusx. BeHy X 1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyX1eHHBIE
AIIEKTPOMarHUTHBIE KoeOaHus

IlepeMeHHBIN TOK.
CuHycouJalbHbIN TEpEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOT0 TOKA.
AMIUTUTYTHOE U IEUCTBYIOIICE
3HAYEHHUE CHUJIbI TOKA U HAIIPSHKCHUS

Tpaucdopmarop. [IponusBoactso,
nepejraya U norpedeHue
AIEKTPUUECKON SJHEPTUU
YCTpoCTBO U IPAKTUUECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

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

20

21

22

23

24

25

26

3BOHKA, FE€HEPATOPA NIEPEMEHHOTO
TOKa, JINHUH JJIEKTponepeaay

DKOJIOTUUECKUE PUCKU TIPH
MIPOU3BOJICTBE 3JIEKTPOIHEPIUH.
KynpTypa ucnonszoBanus
3JIEKTPOIHEPIUU B MIOBCEIHEBHOMN
JKHU3HU

MexaHnuyeckue BOJIHBI, yCIOBUS
pacmpoctpanenus. Ilepuon.
CkopocTb pacnpocTpaHEHUsI U
JUiMHa BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3ByK. CKOpOCTb 3ByKa. | pOMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

DIIeKTPOMarHUTHBIE BOJIHBI, KX
CBoOMCcTBa 1 ckopocTh. [IIkana
ANIEKTPOMATrHUTHBIX BOJTH
[IpuHIUIIBI pauOCBA3U U
TeneBueHus. Pa3Butue cpeacTs
cBs3H. Paguomokamust

Konrponbnas padora «Konebanus u

BOJIHBD»

[TpsimonuHEHOE pacpoCTpaHEeHNE
CBETa B OJJHOPOJIHOM cpene.
ToudeuHbIl UICTOYHUK cBeTa. JIyd
cBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccab4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cccOc

bu6mmoreka [{OK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bu6mmorexa [{OK
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

27

28

29

30

31

32

33

34

35

36

OtpakeHnue cBeTa. 3aKOHbI
oTpaxkeHus csera. [loctpoenue
N300paKeHU B IJIOCKOM 3epKajie

IIpenominenue ceera. Ilonnoe
BHYTPEHHEE OTPAXKEHUE.
IIpenenbHblli yroi MoJIHOTO
BHYTPEHHETO OTPAKEHUS

JlabopaTtopnas pabora «M3mepenue
MOKA3aTelsl MPEJIOMIICHUS CTEKIIa

JIunzel. [loctpoenue nzobpaxeHuit
B uH3e. PopMysia TOHKOU JIMH3BIL.
VBenn4yeHne JIMH3bI

Jlaboparopnas pabota
«Hccnenosanue cBOUCTB
M300paKCHUH B JIMH3AX)

Hucnepcus cBera. ClioXHBIA COCTaB
6enoro ceera. Ler. JlabopaTopHast
pabota «Habmoeane aucnepcuu
CBETa»

Wntepdepennus cera. Audpakius
ceta. JludpaxkuronHas pemerka
[TorepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTryeckue MpuOOPHI U YCTPOMCTBA
1 yCJIOBUS MX O€301TaCHOTO
PUMEHEHHUS

I'panu1pl IPUMEHUMOCTH
KJIACCHYECKOW MEXaHUKH.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcddle

bu6mmorexa [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

bubmuoreka [JOK
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
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

37

38

39

40

41

42

43

44

ITocTyatel cienuanbHOU TEOPUHU
OTHOCHUTEIILHOCTH

OTHOCHUTENHLHOCTD
OHOBPCMCHHOCTHU. 3aMeI[J'IeHI/IC
BPEMCHHU U COKpAIICHUC NJIMHBI

OHeprus u UMIYJIbC
pensTUBUCTCKOM yacTuubl. CBs3b
MAacChl C YJHEPTHeH U UMITYJIECOM.
DHeprus NoKost

Kontponbhas pabora «OnTuka.
OcHOBBI cIeIMaJIbHON TeOpUU
OTHOCUTENbHOCTH»

®otonsl. ®opmyita [1nanka.
DHeprus 1 UMITyJIbC (OTOHA
OTKpBITHE U HCCIIEOBAHNE
dororddexra. OnbiTer A. T
CroneroBa

3akonsl porordpdexra. YpaBHeHUE

DiiHmTeliHa 1t potorddexra.

«Kpacnas rpanuna» gorosdpgexra

Jasnenne ceera. OnwiTol I1. H.
JleOeneBa. XuMHU4ecKoe IeHiCTBHE
cBeTa

TexHu4eckue ycTpoucTea u
MPAKTUIECKOE IPUMCHEHHE!
dboTosneMeHT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfel6

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d015e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6



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
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

45

46

47

48

49

50

51

52

53

Pertennie 3amad mo reMe « DI€MEHTHI
KBAHTOBOU OIITUKW

Mopens atoMa TomcoHa. OnbBITE
Pesepdopna no paccesHuto o-
yactull. [nanerapuas Mmozgens aroma

IToctynater bopa

W3ny4yenue u nornoieHue GoToHOB
IIPY [IEPEXOJI€ ATOMA C OJTHOTO
YPOBHS SHEPrUU Ha Apyrou. Buasl
CIIEKTPOB

BomHoBEIE cBOicTBa yacTHll. BoHEI
ne bpoitns. KopnyckysipHo-
BOJIHOBOM yanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE U3ITy4YEeHHE

OTKpBITHE PATUOAKTHBHOCTH.
OmneiTer Pe3epdopnaa mo
OTIpEIeNIEHUI0 COCTaBa
PaIOAKTUBHOIO U3IIyYEHUS

CaoiicTBa anbda-, 6era-, raMma-
n3nydeHus. Bnusaaue
PaINOAKTUBHOCTHU Ha >KUBBIC
OpraHU3MBbI

OTKpBITHE IPOTOHA U HEUTPOHA.
N3oromnsl. Anbda-pacma.
DIIeKTPOHHBIN U MIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznyyeHue

DHeprusi CBSI3U HYKJIOHOB B siZIpe.
S nepHblie peakuuu. A nepHbiid

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d091a

bu6mmorexa [{OK
https://m.edsoo.ru/ff0dOafa

bu6mmorexa [{OK
https://m.edsoo.ru/ff0dOafa

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

56

57

58

peaktop. [Ipobrnemsbl, IEpCIIEKTHUBHI,
JKOJIOTUYECKUE ACIIEKTHI A1EPHOMI
JHEPIreTUKU

DnemeHTapHble YacTULibl. OTKpBITHE
no3UTpoHa. MeTob! HaOMI0IeHHS U
pErucTpalyy 1EMEHTAPHBIX

yactul. Kpyrisii cron 1
«DyHIaMeHTaIbHbIE

B3auMoJieucTBUI. ENUHCTBO

(bu3n4ecKoil KapTUHBI MUPa»

Dransl PasBUTHUA aCTPOHOMUHU.
[IpuknagHOE€ U1 MUPOBO33PEHYECKOE
3HaYEHHE aCTPOHOMHUH. Bun
3BE€3aHOrO HeOa. Co3Be3ausl, spKue
3BE3/1bl, IUNTAHETHI, UX BUJIUMOE
newxeHue. CoHeyHasi cucteMa

Comnre. ConHeuHast akTUBHOCTb.
Uctounuk sHeprum ConHIA U 3BE31

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI IIIaBHON
IIOCJIEI0BATEIbHOCTH. BHYyTpeHHEe
ctpoeHnue 3B€311. CoBpeMeHHbIE
IIPEJICTaBICHUS O IPOMCXOKICHUH U
spostronini CoJTHIIA U 3BE3]

Mneunsiii [1yTe — Hamma
I"anaktuka. [TonoxeHne u nBUKEHNE
Connna B IN'anakTuke. ['anakTuku.
YeEpHble ObIPBI B AAPaX FATAKTHK

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38

59

60

61

62

63

64

65

66

Bcenennas. PazOeranue rajiakTuk.
Teopus bosboro B3peIsa.
PennkroBoe uznyudeHue.
MeraranakTuka

Heperiennsie npoodiaembl
aCTPOHOMUU

KoHTtponbHas paboTa «JIeMEeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

O6o6matomuii ypok. Pons dpuszuku
1 aCTPOHOMHUH B IKOHOMHYECKOH,
TEXHOJIOTHYCCKOM, COIMATILHON 1
ATHUYECKOH cepax NesaTeTbHOCTH
YeJI0BeKa

O6o6matomuii ypok. Poms u mecto
(GU3HUKN U aCTPOHOMHH B
COBPEMEHHON HayYHON KapTUHE
MuUpa

O6o06maromuii ypok. Posb
¢buznueckoil Teopuu B
(GbopMUPOBAHUY NIPEJICTABICHUIN O
buznyeckoil kapTuHe MUpPa

O6o06matomuii ypok. Mecto
(bu3nUecKoil KapTHHBI MUPaA B
001IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MIPEJICTABICHUI O IPUPOEC
PesepBHbIi ypok. MarHutHoe noie.
DeKTpOMarHuTHAs HHIYKINS



PesepBubiitf ypok. OnTuka. OCHOBBI

67 CHEHATBHON TEOpHH 1
OTHOCUTEJIbHOCTH
Pe3sepusliii ypok. KBanroBas ¢usuka.
bu6mmoreka [JOK
68 DJEeMEHTBI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpopH3UKHU

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08 4 !


https://m.edsoo.ru/ff0d1784

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KIIACC

Kon
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThI 0CBOCHUSI OCHOBHOI
NPoOBEPsAEMOro

pesyabTaTA 00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o0Iero 06pa3oBaHus
JleMoHCTpHpOBaTh Ha TpUMEpax polb U MeCTO (HU3UKH B
101 (GbopMUPOBaHUN COBPEMEHHON Hay4YHOW KapTUHBI MUpPA, B Pa3BUTHH
' COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B TPAKTUYECKOU AEATEIbHOCTH
b1 {001 (S)7
Y4YuThIBaTH IPAHMIIBI IPUMEHECHHSI U3YUCHHBIX (PU3NUECKUX MOJIEIICH:
MaTepuaibHas TOYKa, MHEPIHAIbHAS CHUCTeMa OTCYETa, aOCOIIOTHO
10.2 TBEPAOE TEJO0, UCABbHBIN I'a3; MOJAEIU CTPOCHUS Ia30B, )KUIKOCTEH U
TBEPABIX TEJ, TOYCUYHBIA JJIEKTPUUECKUM 3apsAl — IPU PELICHUU

(I)I/ISI/IIICCKI/IX 3aJa4

PacnosnaBath dusnueckue sBICHUS (IPOIECCHI) U OOBIACHITH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETHYECKON TEOpHH
CTPOCHHS BEIIECTBA M JJICKTPOJAWHAMHUKU: DPABHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBKEHHE, CBOOOIHOE MaIeHUE
TeJ, IBWKEHUE MO OKPY>KHOCTH, MHEPIUS, B3aUMOJCIHCTBUE Tell;
10.3 nupdys3us, OpOyHOBCKOE JIBUIKEHHME, CTPOEHHE JKUIKOCTEH H
' TBEPABIX TeJN, W3MEHEHHE O00béMa TeJl TpH HarpeBaHUU
(oxJ1aX/IeHNH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHCAallMs,

IJIaBJeHUe, KPUCTAIM3alKs, KUIEHHe, BIAXHOCTh BO31yXa,

MOBBIIIICHWE NIaBJICHHUS Ta3a MpPH €ro HarpeBaHUM B 3aKPBITOM

cocyle, CBSI3b MEXKIy IlapaMeTpaMu COCTOSHUSA Tra3a B

H3o0Iponeccax; 3JICKTpUu3anud T, B3aUMO/JICHCTBHE 3apdaa0B

OnuchiBaTh MEXaHMYECKOE JBIDKEHHE, HCIONb3ysl (U3NUECcKue
BEJIMYMHBI: KOOPAUHATA, ITyTh, IEPEMELIEHHUE, CKOPOCTh, YCKOPEHUE,
Macca Teja, CHJIa, HMIYJIbC Tejla, KHWHETUYECKas >SHeprus,
104 MOTEHLIMaJbHAsl DSHEprus, MexaHudeckas pabora, MeXxaHHYecKas
' MOILHOCTb; TpPU OINHUCAHUU NPABUIBHO TPAKTOBaThb (PU3NYECKUI
CMBICJI HCHOJb3YEMBIX BEIUYMH, MX OOO3HAYEHHS U EAUHUIIB,

HAXOAUTh (POPMYJIBI, CBSI3bIBAIOIINE TAHHYIO (DU3UYECKYIO BETHUUHY

C ApyIruMHu BCINYNHaAMU



10.5

10.6

10.7

10.8

10.9

OnuceiBaTh HM3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEJI M TEIJIOBBIE
ABJICHUS, HUCHOJb3ys (PU3MUECKHE BEJIWYMHBI: JaBJIEHUE Tas3a,
TeMIEepaTypa, CpefaHsss KUHETHYECKas »JHEprus XaoTHU4ECKOIOo
JBWKEHUS MOJIEKYJ, CpEJHEKBaJpaTU4YHasi CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTpPEHHSs SHeprus, paboTta rasa,
KOA(Q(UIUEHT [O0JIE3HOr0 JEHCTBUS TEIUIOBOIO JIBUraTess; IpHU
OMMCaHUU  MPaBUIBHO  TPaKTOBaTh  (PU3UYECKUH  CMBICI
HCIOJIb3yEMBbIX BEJIIMYMH, UX O0O3HAUEHUS U €IMHULBI, HAXOIUTh
(GopMyJibl, CBA3BIBAIOIIME JAaHHYI (U3NYECKYIO BEJIUYHMHY C

ApyTUMH BCIIMYNHAM

OnuchiBaTh M3y4YEHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA U
ANIEKTpUYECKUE SBJICHUS (MPOILECChl), HCIONb3Yysl (U3NYECKUe
BEJIMYMHBI:  JIEKTPUYECKUN  3apsii,  DJIEKTPUUECKOE  IIOJIE,
HaNpsDKEHHOCTh I10JI, MOTEHIMAN, Pa3HOCTh IOTEHLMAJIOB; IIPU
ONMCAaHUM  TPaBWIBHO  TPAaKTOBaThb  (PU3MUYECKUH  CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS W €AUHMIIbI; YKa3bIBaTh
(bopMyIIBl, CBA3BIBAIOIINE JAHHYIO (PU3NUECKYIO BETHUUHY C IPYTUMHU

BCINYHNHaMU

aHAIM3UPOBATh (U3MUYECKUE TMIPOLECCHl M SBICHUS, WCIIOIb3Ys
¢busznyecKre 3aKOHbI U MPUHIUIBI: 3aKOH BCEMUPHOTO TAroTeHws, |,
Il u 111 3axonBr Hpl0TOHA, 3aKOH COXpaHEHHUSI MEXaHUYECKOU YHEPTHUH,
3aKOH COXpaHEHUS UMITYJIbCA, TPUHIIUTI CYTIEPIIO3UIIAHU CHIT, TIPUHITUT
paBHOMPABUsI HHEPIHAIBHBIX CHUCTEM OTCYETA; MOJEKYJISIPHO-
KUHETHYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, Fa30BbIC 3aKOHBI, CBSI3b
CpeHeH KWHETUYEeCKOW SHEPTrHUU TEIUIOBOTO JIBIDKEHUS MOJICKYH C
a0COTFOTHON TeMIIepaTypou, IEPBBIA 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXPaHEHHUsl DIEKTPUYECKOro 3apsijia, 3akoH KyioHa; mpu sToMm
pa3nnyath CIOBECHYHO (hOPMYIHPOBKY 3aKOHA, €T0 MaTEMaTHUECKOE

BBIp@XEHHUE U yCIIOBUS (TPaHMIIbI, 00JIaCTH) IPUMEHUMOCTH

OOBACHATH OCHOBHBIE NPUHIMIbBI JAECHCTBHS MAalIWH, TPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; paszluyaTh YCJIOBUA HX O€30MacHOro

HCIIOJIB30BaHUs B HOBCGI[HCBHOI;'I KHU3HU

BBITIOTHATE SKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (DH3UYECKUX SBIICHUH
U TIPOIIECCOB C HCIIOIH30BAHUEM IPSMBIX M KOCBEHHBIX U3MEPECHHIA,
pu 3ToM (GOPMYTUPOBATH MPOOIEMY (3a/1a9y) U THIOTE3y Y4eOHOTO
DKCIIEpUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIOKEHHOTO

000py10BaHuUs, MPOBOAMTH OIBIT M (POPMYJIMPOBATH BHIBOJIBI



10.10

10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

OcylecTBIATh TpsIMbIE W KOCBEHHBIE HW3MEpEHUs (U3NYECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAJIBHBIA CIOCO0 M3MEPEHUS U

HCIIOJB30BaTh U3BCCTHBIC METOAbI OICHKHU HOFpCIHHOCTGﬁ I/I3Mep€HI/1ﬁ

HccnenoBaTh 3aBHCHMOCTH MEXKAY (U3NYECKUMHU BEIMYMHAMH C
UCIIOJIb30BAaHUEM IMPSAMBIX U3MEPEHMM; IPU 3TOM KOHCTPYUPOBATH
YCTQHOBKY, (DMKCHUpPOBAaTh pe3yJIbTaThl MOJIYYEHHOW 3aBHCHUMOCTHU
(bu3nUecKux BEIMYUH B BUJIE TaOIUI U IpadUKOB, eJ1aTh BEIBOBI 110

pe3yJsibTaTaM HCCIIe0BaHUS

CoOmogaTe mpaBwia 0Oe30MacHOr0 TpyJda TMpHU  TPOBEIACHHUH
UCCIIEIOBAaHUM B paMKax Y4YeOHOro SKCIepUMEHTa, Yy4ueOHO-
HCCIIEIOBATENBCKOW M MPOEKTHOM JEATEIIbBHOCTH C UCIIOJIb30BAHUEM

U3MEPUTEINIbHBIX YCTPOMCTB U 1a00paTOPHOro 000PYA0BAHUS

Pematp pacu€THble 3aauu ¢ IBHO 33JaHHON (PU3NYECKON MOJIENbIO,
UCIIONB3Yysl (pr3MYecKre 3aKOHBI W IMPHUHIIMIIBI; HA OCHOBE aHan3a
YCIOBHSL 3aJa4dl  BBIOMpATh (PU3UYECKYI0 MOJENb, BBIICITH
dbuznyecKre BEeTUYUHBI U (OPMYIIbI, HEOOXOAUMBIC TSl €€ peleHus,
MPOBOJIUTh PAacy€Thl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOTO

3HA4YCHUA (bPI3H‘lCCKOI>'I BCJIIMYHHBI

Pemarp  KadyecTBEHHblE  3aJaud:  BBICTPAWBATh  JIOTUYECKHU
HEIPOTUBOPEUHBYIO IIETIOYKY PACCYKICHHUM C OOPOMl HAa N3YUYEHHbIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘~I€CKI/IC SABJICHUS

Hcnonp3oBaTh Mpu pelieHnd Y4YeOHbIX 3aJad  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTHH JJISl TOWCKA, CTPYKTYypUPOBAHHS,
MHTEpIpeTallii U MpeICTaBIeHHUs y4eOHON M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLKH, TOTYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATh MOTyYaeMyto HH(OPMAIIHIO

ITpuBOANTE MpHMEpPH! BKJIaJa POCCUUCKUX U 3apyOCKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Hcnonb3oBaTh TeOopeTHYeCKHUEe 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU Ui o0ecriedeHHuss O€30MacHOCTH TpU  OOpalleHuu ¢
npubopaMM W TEXHHYECKUMH YCTPOHCTBaMHU, s COXpaHEHHUs
310pOBbsl M COOJIOIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHUS B
OKpYyXaroliei cpeae

PaGoTathb B rpyIe ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLMATBHBIX POJIEH,
IUIaHUPOBAaTh  paboTy TIpPYIIbl, PalHUOHAIBHO PACIPENEIITh

00513aHHOCTH | IJIaHUPOBATL ACATCIIBHOCTH B HECTAHAAPTHBIX



11 KIIACC

Kon
NPoOBEPsAEMOro
pe3yJbTaTa

111

11.2

11.3

114

CUTyaludax, aICKBATHO OLCHHBATH BKJIA[ KaKAOI'0 U3 YUYACTHUKOB

TPYIIBI B pellIeHHue paccMaTpuBaeMoi mpoodIeMbl

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHus

JleMoHCTpHpOBaTh Ha TpUMEpax poOlb M MeCTO (U3UKH B
(GbopMHpPOBaHUN COBPEMEHHOW HAayYHOM KapTUHBI MUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKON IEATEIBHOCTH

JOJIeH, LeJI0CTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

VY4uThIBaTh IPaHULIBI IPUMEHEHUS U3YyUEHHBIX (PU3NUECKUX MOJIENIEH:
TOYEYHBIN JIEKTPUYECKUM 3apsl, sIACpHAst MOJEINb aTOMa, HyKJIOHHAs

MO/IEJIb AaTOMHOT'O Si/ipa MPH peleHNH (HU3NIECKHX 3a1a4

Pacnio3znaBath Qusnueckue sBieHUs (IPoLEcchl) U OOBACHATh UX Ha
OCHOBE 3aKOHOB JJIGKTPOJUHAMUKA ¥  KBAaHTOBOW  (DU3UKU:
3JIEKTpUYECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE  JICHCTBHA  TOKa,  B3aMMOJACWCTBHE  MAarHUTOB,
AIIEKTPOMArHUTHAs WHAYKUUS, JEHCTBHE MAarHMTHOTO IO Ha
IPOBOJHUK C TOKOM M JBMXKYIIMHCS 3apsfl, 3JIEKTPOMAarHUTHBIE
Kosle0aHHUs W BOJHBI, NPSMOJIMHEHHOE pPACIPOCTPAHEHHE CBETA,
OTpakeHHe, INpeJoMiieHHe, uHTepdepeHuus, audpakuus U
MOJISIPU3ALUs CBETA, TUCTIEPCHS CBETA, (POTOIIEKTpUIECKUi 3 ekt
(poroaddext), cBeTOBOE NaBiI€HHE, BOZHUKHOBEHHE ITHHEHYATOTO
CIIeKTpa aTOMa BOJOPOAA, €CTECTBEHHass U  MCKYCCTBEHHas

pPaanOaKTUBHOCTD

OnucheiBaTh M3y4YeHHbIE CBOMCTBAa BeIlECTBA (DJIEKTPUYECKHUE,
MarHuTHbIE, ONITUYECKHUE, DIEKTPUUECKYIO IPOBOIUMOCTD PA3IUYHBIX
Cpel) M DJIEKTPOMArHUTHbIE SIBICHUS (IPOLECCHI), HCIIONb3YS
¢u3nueckre BEIMYUHBL: AJIEKTPUYECKUH 3apsa], cujla TOKa,
AJIEKTPUUYECKOE  HANpsIKEHHE, DICKTPUYECKOE  COINPOTHBIICHHE,
pasHocTh noreHnuanos, DJIC, paboTa Toka, MHIYKIHS MarHUTHOTO
nosis, cuna Awmmepa, cuia JlopeHIa, MHAYKTMBHOCTh KaTYIUIKH,
DHEPrus 2JIEKTPUUECKOr0 M MAarHUTHOIO TOJEH, MEpHo U YacToTa
KoJieOaHUH B K0JIeOaTeIbHOM KOHTYPE, 3apsi/i U CHJla TOKA B ITpoLiecce

FapMOHMYECKHX  AJIGKTPOMAarHWTHBIX  KosieOaHu#,  (oKycHOe



115

11.6

11.7

11.8

11.9

11.10

11.11

paccTosiHUE W ONTUYECKAas CUJla JIMH3BI, [P ONKUCAHUM IIPABUIBLHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCIHOJIb3YEMBIX BEJIWYHMH, UX
0003Ha4YeHHs] M EIUHUILBI;, YKa3blBaTh (HOPMYJIbI, CBS3bIBAIOLIUE

JMaHHYI0 (PU3UYECKYIO BETMUYMHY C APYTUMH BETMYMHAMU

OnucbiBaTh HM3y4YEHHBIE KBAHTOBBIE SBJICHUS U  IPOLECCHI,
UCTIONB3Ysl (PU3UYECKUE BEIMYUHBI: CKOPOCTH AIEKTPOMATHUTHBIX
BOJIH, JUITMHA BOJIHBI U 4acTOTa CBETA, DHEPrUsi U UMIYJIbC (HOTOHA,
MepUo/I MoJTypacnaa, YJHEPTUsl CBS3M aTOMHBIX SiJIeP; TPH ONUCAHUHN
MPaBWIBHO TPAKTOBaTh (U3MYECKUH CMBICT  HCIOJIb3YEMBIX
BEIIMYMH, MX OOO3HAUEHUS U EJUHUIIBI, YKa3blBaTh (HOPMYIIBI,
CBA3BIBAIONINE JaHHYI0 (PU3UYECKYI0 BEJIMYMHY C JIPYTUMU

BCIMYHMHAMM, BBIYHUCJIATH 3HAYCHUC (1)H3H‘I€CKOI>1 BCINYUHBI

AHanu3upoBath (U3NYECKUE TMPOLECCHl U SBJICHHS, HUCHOIb3YS
¢u3uYecKkue 3aKOHBl W NOPUHIMNBL 3aKk0oH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO U TapaJlyIeIbHOTO COEJAMHEHHS IMPOBOJIHUKOB,
3akoH J[>xoyinsa — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHIYKLUHU, 3aKOH
MPSIMOJIMHEHHOTO pacCpOCTPAaHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI IPEJIOMJIEHUS CBETa, YypaBHEHHE OWHIITEeWHa s
dororddekra, 3aKOH COXpaHEHHUS HHEPTUU, 3aKOH COXpaHEHUs
MMITYJIbCA, 3aKOH COXPaHEHHUs SJEKTPUUYECKOro 3apsna, 3aKOH
COXpaHEHHUsI MaccoBOrO0  4YHCla, MOcTynarbl bopa, 3akoH
paIMOAaKTUBHOIO paclaja, MpU OSTOM pa3jaudyaTh CIOBECHYIO
(bopMyTUPOBKY 3aKOHA, €T0 MATEMAaTHUECKOE BBIPAKEHUE U YCITOBUS

(TpaHHIIBI, 00JTACTH) TPUMEHUMOCTH

OHpe,[[eJISITB HaIlpaBJICHUC BCKTOpAa HWHAYKIHU MAarHuTHOI'O IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbL AMnepa 1 CHUJIIBI HopeHua

CTpOI/ITB N OIIMCBIBATH I/I306pa)KCHI/IC, co3agaBacMo€ IINTOCKUM

3€pKajioM, TOHKOW JIMH30M1

BBINONHATE SKCIEPUMEHTHI 110 HCCIIEI0BAaHNUIO (PU3MUECKUX SABICHUN
U TIPOIIECCOB C MCIOJIB30BAHNUEM TPSIMBIX U KOCBEHHBIX M3MEPEHHIA;
npu 3ToM (HOPMYITHPOBATH MPOOIEMY (3a1a4y) U TUIIOTE3y Y4eOHOTO
HKCIEpUMEHTa,  cOoOMpaTh  YCTAaHOBKY M3  MPEIOKEHHOIO
000py10BaHuUs, MPOBOAUTH OIBIT U (POPMYJINPOBATH BHIBOJIBI

OcymiecTBiATh TpsSMble U KOCBEHHBbIE M3MEpEHHs (DU3HYECKHX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTUMAJbHBIN CIOCOO M3MEpEeHus u
MCTIOJTB30BaTh N3BECTHBIE METOBI OIIEHKHU MTOTPENTHOCTEH H3MEPEHHUI
HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BETMYHMH C UCTIOJIb30BaHUEM

NPSMBIX HM3MEPEHUH; IpU OTOM KOHCTPYHpPOBATb yCTaHOBKY,



11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

(buKCUpOBaTh pe3yJbTAaThl MOJYUYEHHON 3aBUCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUJIE TaOIML U TpaUKOB, Ie1aTh BBIBOABI IO pe3yJIbTaTaM

HUCCICIOBaHUsA

CobOmronate mpaBuia O€30MaCHOTO TpyJAa TMpU  MPOBEICHUU
UCCIICIOBAaHUN B paMKax Y4eOHOro »SKCIepUMEeHTa, Y4eOHO-
HCCIIEI0BATENIbCKON M IPOEKTHOM e TEIbHOCTH € UCIIOIb30BAHUEM

U3MEPUTENIbHBIX YCTPONUCTB U TaOOPaTOPHOTO 000PYI0BAHUS

Pematp pacu€THble 3aa4u ¢ IBHO 33JaHHON (PU3NYECKON MOJIENbIO,
UCIIONB3Yysl (pU3MYecKne 3aKOHBI W IMPHUHIIMIIBI; HA OCHOBE aHan3a
YCIOBHSl 3aJa4dl  BBIOMpATh (PU3UYECKYI0 MOJENb, BBIICIATH
(bu3nYecKre BEeTUYUHBI U (OPMYJIIbI, HEOOXOIUMBIC IS €€ pelIeHHs,
MPOBOJIUTh PAacy€Thl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOTO

3HA4YCHUA (bPI3H‘lCCKOI>'I BCJIIMYHHBI

Pematp  kayecTBEHHbIE  3aJaud:  BBICTPAWBaThb  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKIACHUMN C OMOPOIl HA U3yUYEHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/IC SABJICHUSA

Hcnonp3oBaTh Mpu pelIeHHHd Y4YeOHBIX 33Jad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTMM JJsl TOWCKA, CTPYKTYypUPOBAHHS,
MHTEpIpeTalluyd U MpeJICTaBICHHUs y4eOHOH M Hay4YHO-TIOMYJISIpHOU
MH(pOpMaLKK, TOTYYEHHON U3 PA3IMYHbIX HCTOYHUKOB; KPUTUUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

OOBSACHATH MPUHLMIIBI AEHCTBUS MallliH, TPUOOPOB U TEXHUUYECKUX
YCTPOWCTB; paszianyaTh YCJIOBUS MX O€30MacHOTO HCIOJIh30BAHUS B

HOBCEIHEBHON KU3HU

[TpuBOANTE TIPUMEPHI BKJIAJA POCCHUCKUX U 3apyOECKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Hcnonk3oBaTh TeopeTHUeCKUe 3HAHUS MO (U3UKE B MOBCEIHEBHOMN
KU3HM I oOecrieueHHs O€30MacHOCTH TpHU  OOpaIIeHHH C
npuOopaMd U TEXHUYECKHMMM YCTPOMCTBAMH, MJII COXpPaHEHHS
3I0POBbSl M COOJIOJIEHUST HOPM SKOJOTUYECKOrO IIOBEJICHUS B
OKpY>Karollen cpene

PaGoTath B rpymme ¢ BBIIOIHEHHEM PA3IMYHBIX COLUATBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TPYMIbI, palHOHAIBHO  PaCHpElesITh
O6$I?>aHHOCTI/I nu HJ'IaHI/IPOBaTB OCATCIBHOCTh B HeCTaH)IapTHI)IX
CI/ITyaIlI/ISIX, AJJCKBATHO ONICHMUBATL BKJIAJ[ KaXXIO0I'0O H3 y‘-IaCTHI/IKOB

IPYIIIBI B PELICHUE PacCMaTPUBAEMOH ITPOOIEMBI



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon Konx nposepsiemoro
pasjaena 3JIeMEeHTa

IIpoBepsieMble 371eMeHThI COAEPKAHUS

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

1.1
1
1.2
2
211
212
2.1
2.13

®uzuka — Hayka o npuponae. Hayunbie
METO/IbI IO3HAHUS OKpY>Katomiero mupa. Poip
JKCIIEpPUMEHTa W TEOpUH B  Ipoliecce

MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (pu3nke

MogenupoBanue (U3NYECKUX SBICHUH H
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
@u3nuecKue 3aKOHbl M TEOpHH. ['paHuUIbI
IPUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
IIpunnun coorBerctBud. Pomp u  Mecto
¢bu3ukn B GOPMHPOBAHUM COBPEMEHHOM
Hay4YHOM KapTHHBI MHUpa, B IIPAKTUYECKOH

NESITELHOCTH JIIOAEN

MEXAHUKA

###Par###KUHEMATUKA
Mexanuueckoe IBIDKEHUE.
OTHOCUTENBHOCTD MEXaHUYECKOTO

nerkeHnd. Cucrema orcuéra. Tpaekropus

[lepemenienue, CKOPOCTh (CPEAHssE CKOPOCTh,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepHUaJIbHOW TOYKH, UX MPOEKIUH Ha OCU
CUCTEMBI KOOpJIUHAT. Crnoxxenue

MIEPEMELIEHUI U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHEITHOE JIBUKEHUE. I'padpuku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpPEHUS, nytTu | nepeMenieHus

MaTepHaJIBHOﬁ TOYKH OT BPECMCHU



14 CBoOoiHOE TIajieHue. Y CKOpeHHe
o CBOOOIHOTO MaJICHUS

Kpuonuneiinoe nBuxenue. PaBHOMepHOE
IBWKCHHE  MAaTepUaJbHOM  TOYKM  IIO
2.15 OKPY’KHOCTH. YIJIOBasi CKOPOCTb, JIMHEWHAs
CKOPOCTb. ITepuon " 4acToTa.

LleHTpOCTpEMUTENILHOE YCKOPEHUE

TexHuueckue  yCTpPOMCTBA:  CIMAOMETD,
2.1.6 JBIDKEHUE CHAPSIOB, IICITHBIE M PEMCHHBIC
nepeaadu
[IpakTrueckue paloThI. N3mepenue
MTHOBEHHOM  ckopoctd.  HccnenoBanue
COOTHOLICHUS MEXIY Iy TSIMH,
MIPOMICHHBIMH TEJIOM 3a I10CJIEA0BATEIIbHbBIE
917 paBHbIE  INIPOMEXYTKH  BpPEMEHH  IIpHU
o PAaBHOYCKOPEHHOM JIBH)KEHUM C HadaJbHOU
CKOpPOCTBIO, paBHOM Hymwo. HM3ydyenue
JNBWKEHHs IIapUKa B BSI3KOW JKHJIKOCTH.
W3ydenue nBUXKEHUS Tesla, OpPOLIEHHOTO

TOPU30HTAIILHO
###Par#t## INHAMUKA

[Mpuamun ~ oTHocuTenbHOCTH [ amwes.
2.2.1 [TepBoiii 3axkoH HerooTona. MHepumanbHbIE

CHUCTEMBI OTCUETA

959 Macca tena. Cuna. [lpuHuun cynepno3unuu
o CHIT

99 Bropoii 3akon HproToHa st MaTepuaibHON

293 TOYKM B HMHEPUMAIBHONW CUCTEME OTCUYETa
(UCO). Tpermit 3axkoH HerooToHa st

MaTCpHaJIbHBIX TOUCK

3akoH  BcemupHOro  TsaroteHus. Cuia
2.2.4 TsokecTd. [lepBas KocMUYecKass CKOpPOCTb.

Bec Tena

2.25 Cuna ynpyroctu. 3akoH ['yka



2.3

2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHUSI U CHJa TPEHHUS  IOKOA.
Koadduuuent tpenus. Cuna conpoTUBICHUS

IIpy ABMKCHUU TEJIa B ) KUAKOCTH HJIM I'a3C

[TocTynarenbHOE U BpallaTesibHOE JBUKEHUE

a0COJIFOTHO TBépI[Ol"O TCI1a

MOMEHT CUJIbl OTHOCUTEIBHO OCH BPAIICHHUS.
[liteyo cunbl. YcinoBust paBHOBECUS TBEPAOTO
tena B UCO

TexHuueckue yCTpOMCTBA: IOAIINITHUKM,

ABUIKCHUC UCKYCCTBCHHBIX CIIYTHHUKOB

[IpakTuyeckue paboTel. M3yueHue ABHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TMOJ
JieicTBUEM HecKoNbKuX cuil. MccienoBanue
3aBUCUMOCTH CHUJI YIIPYIOCTH, BOSHHUKAIOIIUX
B AedopmupyeMoil NpyKUHE U PE3MHOBOM
oOpa3ue, OT BeIMYUHBI HX JedopMaluu.
HccnenoBanue yCIOBUH paBHOBECHS

TBEPAOIO TeJa, UMEIOLIETO OCh BPALLEHUS

#H#Par###3AKOHbBI COXPAHEHIMA B MEXAHUKE

231

2.3.2

2.3.3
2.34

2.35

2.3.6

NMnynec MarepuanbHOM TOYKH, CHUCTEMBI
MaTepHAIBHBIX ToYeK. MMIynbc cuibl u

M3MEHEHHE UMITYJIbCca Tela
3akoH coxpaHeHuss wumnyiasca B HCO.
PeakTuBHOE 1BUXKEHME

Pa6ora cubl

MomHoCTh CHITBI

Kunetnueckass  sHepruss  MaTepHAIBHON
TOYKU. Teopema 0 KHHETHUECKOH SHeprun
[lorennuanbHass sHeprus. IloreHnmanbHas
SHEprus yIpyTo neGpopMHUPOBaHHON
npyxunbl. lloTeHuuanbHas 5SHeprus Tena

BOJIM3U OBEPXHOCTH 3eMIIH



3.1

2.3.7

2.3.8

2.3.9

2.3.10

IloTeHnnanbHbIE U HEMOTEHIUAIBHBIE CHJIBL.
CBsi3p  pa®OTHl HEMOTECHIMAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON SHEPruu
CHUCTEMBI Te. 3aKoH COXpaHEHUs
MEXaHUYECKON SHEPrUuu

Ypyrue u Heynpyrue CTOJIKHOBEHHUS
TexHudyeckue ycTpoucTBa: JBUKCHHUE PaKeT,
BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktnyeckue paboTel. HM3ydeHue cBA3M
CKOpPOCTEM Tel MpH HEyNpyroM yzape.
HccnenoBanne B3 pabOThl  CHUJIBI  C

H3MEHEHHEM MEXaHMISCKOM OHEPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
#H#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

3.11

3.1.2

3.1.3

3.14

3.15

3.1.6

3.1.7

OCHOBHBIE ~ TIOJIOKEHHUSI ~ MOJIEKYJISIPHO-
KUHETUYECKOW  TEOpHUH. BbpoynoBckoe
nskenue. uddysusa. Xapakrep ABHKEHHUS

n B3aHMOﬂeﬁCTBHH HaCTHIl BEUICCTBa

Mopenu cTpoeHHsI Tra3oB, KUIAKOCTEH U
TBEPABIX Ten U OOBSCHEHUE CBOWCTB

BCIICCTBA HAa OCHOBEC 3THUX MO,Z[eJIeﬁ

Macca wMonekyn. KomnnuecTBo BemiecTsa.

[TocTostnHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana temneparyp Lenscus

Monens wmpaeanbHoro raza. (OcHOBHOeE
ypaBHEHHUE MOJIEKYJISIPHO-KMHETHUECKOM

TCOPHU UACATIBHOI'O Ira3a

AOcomoTHas TeMneparypa Kak Mepa cpeiHen
KHHETHYECKON SHEepruu TEIJIOBOTO
nBKeHNs Jactul rasa. Illkxana temmnepatyp

KenpBuna

VpaBuenue Kianeiipona — Menzaeneesa.

3akoH JlambToHA



3.2

3.18

3.1.9

3.1.10

3.2.1

3.2.2

3.2.3

3.24

3.2.5

3.2.6

3.2.7

I"a30BbIC 3aKOHBI. I/I30Hp0ueccm B 1CaJIbHOM
ra3c€ C IMOCTOSAHHBIM KOJIMYCCTBOM BCIIICCTBA:

u30TepMa, u30xopa, nzodapa

TexHuueckue  yCTpOWCTBA:  TEPMOMETP,

OGapomerp

[IpakTnueckue pabotbl. M3MepeHue maccsl
BO3JlyXa B KJJacCCHOM KoMHare. MccnenoBanue
3aBUCUMOCTH MEXIY napameTpamu

COCTOSAHUA pa3pCKEHHOI'O ra3a

OCHOBbI TEPMOAMHAMUKN

TepmonnHamuueckas cucreMa. BHyTpeHHsS
JHEpPIrus TEPMOJMHAMMYECKOM CHUCTEMBI U

CITOCOOBI €€ U3MEHEHU S

KonunuecTtBo temnotel u pabora. BHyTpeHHss

OHEPIrus OAHOATOMHOI'O UACAJIBHOIO I'a3a

Buapl Temonepenayn: TEMIONPOBOIHOCTD,
KOHBEKLHUS, U3ayueHue. TermmoéMKocTh Tena.
VaenbpHas TEILUIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPU TCILJIOIICPCaaucC

IIepBbrit 3aKOH TEPMOINHAMUKH.
IIpumenenne IIEPBOTO 3aKOHa
TEPMOJIUHAMUKHU K M30IpoLECcCcaM.

I'paduueckas unTepnperanus paboThl ra3a

TenmoBble MamuHbl. [IpuHUIMNBI HECTBUS
TEIUIOBBIX MatuH. [Ipeobpa3zoBaHus sHeprun
B TemioBblX MammHax. Koadduument
nonesHoro aeiictBus  (mamee —  KIIM)

terutoBor MamuHkbl. [{uki Kapro u ero KIIT/]

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeobOpatumocTs mpormeccoB B MPHPOJE.
TerioBele  NBUTATENH. IKOJIOTHYECKHE
MPOOJIEMBI TETIIOIHEPTeTUKU

TexHudeckue YCTpOWCTBA: JIBUTATECIIb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOJUJIbHUK, KOHAUTTUOHED



3.3

4.1

3.2.8

[IpakTuueckue paboThL. N3mepenne

YIETbHOW TEIUIOEMKOCTH

###Par###AT'PEI’ATHBIE COCTOSAHUMA BEILIECBA. ®A30BBIE

331

3.3.2

3.3.3

3.34

3.3.5

3.3.6

3.3.7

411

41.2

4.1.3
414

415

I[TEPEXO/IbI

ITapooOpa3oBanue U KOHJICHCAIMs.
Hcnapenne u kuneHue. YaenpHas TeEIIOTa
apooOpa3oBaHusI. 3aBUCHUMOCTD

TCMIICPATYPhI KUIICHHUA OT AAaBJICHUSA

AOCOII0THASS U OTHOCHUTEIbHAS BIIAXKHOCTh

Bo3ayxa. HacklleHHslil nap

Teépmoe  Temo.  Kpucraumueckue u
amopdHble Tena. AHHU3OTPONUS CBOMCTB
KpHUCTAJIJIOB. Kunkue KPHUCTAJLJIBL.
CoBpeMeHHbIE MaTepuallbl

[InaBneHne u kpucraumzauus. Y aeiabHas
terwiora miasneHus. CyOnumanust
VYpaBHeHue TersioBoro Oanaxca
TexHuueckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
MIOJIy4Y€HHUsI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM
4HCJIe HAHOMATEPUAIIOB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboTHL. N3mepenue

BJIA’JKHOCTHU BO31yXa

SJIEKTPOAMHAMUKA
###HPar### I JIEKTPOCTATUKA

DNeKTpu3alus Tell. JNEKTPUYECKUN  3apsil.

JIBa BUa SIEKTPUUECKUX 3apsIIOB

[TpoBogHUKH, JTABJIEKTPUKH u

MOJTYIPOBOTHUKH
3aKOH COXpaHEeHUs AJIEKTPUUECKOTO 3apsiia
Bzaumopeiicteue 3apsanos. 3akod Kynona

Onekrtprueckoe  mose.  Hampsx€éHHOCTB

QJICKTPHUYICCKOTO IIOJIA. HpI/IHLII/IH



4.2

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

cynepno3uiuy. JIMHMUKM ~ HanmpsHKEHHOCTH

QJICKTPHUYCCKOIO I10JIA

PabGota cunm 3JIEKTPOCTATUYECKOTO  MOJIS.

TTorenmuain. PasHoCTh IOTEHITHAIOB

HpOBOI[HI/IKI/I U AWUBJICKTPUKKU B IIOCTOSHHOM
QJICKTPUYCCKOM  IIOJIC. I[I/IBJICKTPI/I‘-IGCKEUI

IIPOHUIIACMOCTDb

DNEeKTPOEMKOCTb. Konnencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHACHCATOPA.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa

TexHuueckue yCTpOMCTBA:  3JIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKas 3aluUTa,
3a3eMJICHUE JIEKTPOIPUOOPOB,

KOHJEHCATOP, KCEPOKC, CTPYNUHBIN IPUHTEP

[IpakTrueckue paloThI. N3mepenue

ANEKTPOEMKOCTH KOHICHCATOPA

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

421

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

PA3JIMYHBIX CPEJAX

VcaoBus CyII€eCTBOBAHUA IIOCTOAHHOI'O
QJICKTPHUYCCKOI'0 TOKa. WcTOUHHKH TOKA.

Cuia Toka. ITocTOSIHHBIN TOK
Hanpsxkenne. 3akon Oma 11 ygacTka Lenu

DIIEKTPUYECKOE COIMPOTUBIICHUE. Y AEITBHOE
CONPOTHUBIICHUE BEILIECTBA
[TocnenoBarensHoe, napajuieJIbHOE,
CMEIIaHHOE COCTMHEHUE MMPOBOTHUKOB
PaGora snexrprueckoro Toka. 3akoH oy
— Jlenma

MoIIHOCTb 3JIEKTPUYECKOTO TOKA
anekTpoaBrwkymas cuia (mamee — JJ1C) u
BHYTPEHHEE  COMPOTUBIECHHWE HCTOYHHKA

Toka. 3akoH OMa I TIOJIHOHM (3aMKHYTOM)

anekTpuyeckoi nenu. KopoTkoe 3amblkaHue



4.2.8
429
4.2.10
4211
4.2.12
4213
4214
11 KJIACC
Kon Koanposepsiemoro
pasnena 3JIEMEHTA
4

DNeKTpoHHAsT  MPOBOAMMOCTh  TBEPIBIX
METaJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJJIOB oT TEMIEPATyPHI.
CBepXITpoOBOIUMOCTh

OnexTpuueckuid ToK B Bakyyme. CBoiicTBa
ANEKTPOHHBIX ITyYKOB

[TonynpoBoaHUKH. CobOcTBeHHas u
IIpUMECHas IIPOBOJAUMOCTh
MOJTyIpOBOAHUKOB. CBONCTBA p-n mepexona.

[TomynpoBOIHUKOBBIE IPUOOPEI

aﬂeKTpI/IquKI/Iﬁ TOK B QJICKTPOJINTAX.

ONeKTpoIUTHYECKAs JUCCOLMALUS.
OnexTponaus
DneKTpuYecKuit TOK B rasax.

CaMOCTOSTEIIBHBIA W HECAMOCTOATENbHBIH
pasps. PasnuuHble TUITBI CAaMOCTOATENBHOTO

pazpsaa. Monaus. [1nazma

TexHuueckue  yCTPOMCTBA:  aMIlepMeETp,
BOJITMETP, PEOCTAaT, MHCTOYHUKH TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
JJIEKTPOOCBETUTENBHbBIE puoOpHI,
TEPMOMETP  CONPOTHUBIICHHS, BaKyyMHbIN
IMOA, TEPMUCTOPBI U (OTOPE3UCTOPSI,

HOJIprOBOI[HI/IKOBBIf/'I JAUO0a, raJIbBaHHUKa

[IpakTnueckue paboTHI. Nzyuenue
CMEIIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC uCTOYHMKA TOKAa M €rO
BHYTpPEHHEro comnpoTtusienus. HalGmonenue

AIIEKTPOIIH3a

IIpoBepsiemble Y1eMEHTHI COAePKAHUSA

SJIEKTPOAMHAMUKA



4.3

##HPartH#MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHA A

43.1

4.3.2

4.3.3

43.4

435

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4311

4.3.12

4.3.13

MHIYKLWS

ITocTossHHBIE MarHuThLl. B3anMmoaencTBue

IIOCTOAHHBIX MarHuTOB

MaruauTtHoe 10ie. BekTtop MarHMTHOM
uHAyKuud. [lpuHoun — cyneprno3uiuu.
Jluaun MmarnutHOM WHAYKUMH. KaptunHa
JUHUM MarHUTHOM  MHIOYKIUU  TOJIS

INIOCTOAHHBIX MaroHuTOB

MarauTHoe IoJIe TPOBOJHUKA C TOKOM.
KapTtuna nuHMiA TOAS JIMHHOTO MPSMOTO
MIPOBOJIHMKA W 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJHMKA, KATYMIKH C TOKOM. OmBIT
Opcrena. BzaumopeiicTBue MpoBOTHUKOB

C TOKOM

Cuia AMniepa, €€ Mo1yJib U HalpaBJICHUE
Cuna  JlopeHma, €€ Momyap H
HampaBjeHue. J[BH)KEHHE 3apsHKEHHOU
YaCTULBI B OAHOPOJHOM MarHUTHOM IIOJIE.
Pa6ota cunsl Jlopeniia

SIBieHME ANEKTPOMArHUTHOW MHIYKIIUH
[ToTox BekTOpa MarHUTHON MHIYKIIUH
O/C UHIYKIUU. 3akoH
3JIEKTPOMArHUTHON MHAYKIMK Papaaes
Buxpesoe »snekrprnueckoe mnone. IJ[C
WHIYKIMNA B TPOBOJHUKE, IBUKYIIEMCS
MIOCTYNaTEIBHO B OJTHOPOJTHOM
MarHUTHOM TOJIe

[IpaBuno Jlenna

NHIyKTUBHOCTb. SIBneuue
camonHaykiuu. DJ1C caMonHayKInn
OHeprus MarHUTHOTO TMOJISI KAaTyIIKH C

TOKOM

DJIEKTPOMArHUTHOE TIOJIE



TexHuueckne yCTpoOHCTBA: TOCTOSHHBIC
MAarHUTHl, ANIEKTPOMArHUTBI,
43.14 JIIEKTPO/IBUTATENb, YCKOpHUTEIIN
9NIEMEHTAPHBIX ~ YAaCTHI], WHIYKIHOHHAsS

I1€4Yb

[IpakTnyeckue paboTHI. Nzyuenue

MarHUTHOTO TIOJII KATYHIIKU C TOKOM.

HccnenoBanue JeHCTBUS MOCTOSHHOIO
4.3.15

MarHuTa Ha  paMKy C  TOKOM.

Hccnenosanue SBJICHUS

JIEKTPOMATrHUTHON UHAYKIUU
5 KOJIEBAHWA 1 BOJIHBI

#HHPartHH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

Komebarenpuas cucrema. CBOOOIHBIE

Konebanusi. ['apMoHUYecKue KoleOaHwsl.
511

[Tepuon, wacrora, ammumtyaa u (dasa

KOJIeOaHuil

[IpyxvHHBIA MasTHUK. MaremaTu4ecKui
5.1.2

MasTHHUK

VYpaBHEHHE TapMOHUYECKUX KOJIEOAHUH.
5.1.3 Kunematuueckoe u TUHAMAYECKOE

OINMCAHUE KOeOATENbHOr0 IBUKEHUS

5.1
[IpeBpamienue SHEPIUU pu

rapMOHUYECKHX  KoieOaHusx.  CBs3b
5.1.4 AMILTUTY 1Bl KoJIeOaHuit HCXOJTHOM
BEJIMYMHBI C aMIUTUTYIaMH KOJleOaHuil e€

CKOPOCTH U YCKOpPEHUS

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
UlealbHOM  KOJeOaTeNTbHOM  KOHTYDE.
>1> AHasorusi MeXIy MEXaHHYeCKUMHU U
JIEKTPOMArHUTHBIMU KOJIeOaHUSAMU.

®opmyna Tomcona



5.1.6

5.1.7

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

3aKoH COXPAHCHUS SHEPTHUU B UACAIIBHOM

KOJIe0aTeIbHOM KOHTYPE

BrinyxneHusie MEXaHUYECKUE
koieOanus. Pesomanc.  PesonancHasg
KpHBas. Beinyxaennbie

QJICKTPOMAarouTHLIC KoJIeOaHuUS.

[lepemennbii  Tok. CHHYCOMAQIbHBIN

IIEPEMEHHBIN TOK.

MomuiHocTb [IEPEMEHHOI0 TOKA.
AMIUINTYJHOE U ACUCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAIIPSAKCHUA

Tpancdopmarop. [IpousBonctso,
nepenada U MoTpedsIeHUE IEKTPUIECKOM
SHEPruu. OKOJOTMYECKHE PpHUCKH NpHU
IIPOU3BOJICTBE JIEKTPUIECKOM SHEPTUHU.
Kynbrypa UCIIOJIb30BaHUS

3JIEKTPOIHEPTUHU B MOBCETHEBHOM KU3HU

TexHunyeckue ycTpoicTBa: ceiicmorpad,
NEKTPUUYECKHUI 3BOHOK, JMHUU

QJICKTpoIepcaavd

[Ipaktnyeckue pabotel. MccnenoBanue
3aBHCHUMOCTH NEpUOJIa MAJIbIX KOoJleOaHuH
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a. MccienoBanue nepeMeHHOTO TOKa
B enu u3 HOCJIEI0BATEIBHO
COEMHEHHBIX KOHJIEHCATOpa, KaTyIIKU U

pe3ucropa

#H##ParH#HH#MEXAHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1
5.2

5.2.2

Mexanunueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon. CkopocThb
pacrpocTpaHeHUsT ¢ JJMHA  BOJIHBI.

HonepeqHLIe H IPOAOJIbHBIC BOJTHEI

###Par## Nuatepdepennus u nudpakuus

MCXaHUYCCKUX BOJH



5.3

5.2.3

5.2.4

5.25

5.2.6

5.2.7

5.2.8

5.3.1

5.3.2

5.3.3

5.34

3Byk. CKOpOCTb 3BYyKa. [ pOMKOCTB 3BYyKa.

Bricorta Tona. TemMOp 3Byka

DNEeKTPOMAarHUTHbIE  BOJHBL. Y CIIOBHS
W3ITyYCHHUS  DJICKTPOMArHUTHBIX  BOJIH.
B3aumnuas opuenTanus Bektopos E, B u v

B DJIGKTPOMArHUTHOW BOJIHE B BaKyyMe

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpa’KeHHE, PEIOMIICHHUE, MOJISApHU3aLIN,
mudpakmus, uHTepdepeHus. CKopocTh

3JICKTPOMArHuTHBIX BOJIH

[Ikamna 3JIEKTPOMATHUTHBIX BOJIH.
[IpumeHeHre 3IeKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

[IpuHUHMIBI paguOCBA3U U TEIEBUIACHUS.
Pannomokamnus. DNeKTpOMarHuTHOE

3arpsA3HCHHUC OKPY)KaIOH_[eﬁ Cpcabl

TexHuueckue yCTpoucTBa: MY3bIKAJIbHBIC
HHCTPYMEHTHI, YJIbTPa3ByKOBast
JIMarHOCTUKAa B TEXHUKE M MEIULMHE,
pamap, paguoONpPUEMHHK,  TEIEBHU30D,

anTeHHa, Tenedon, CBU-neup

###HParfH#OIITUKA

[Tpsimonuneiinoe pacrmpocTpaHeHue

CBETa B OJIHOPOJIHOM cpene. JIyu cBera

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKECHUS
cBeta. [locTpoeHre H300paKEeHHIA B IIIOCKOM

3epKase

HpCJ'IOMJ'ICHI/Ie cBeTa. 3aKOHBI TPCIIOMJICHUA

CBeTa. AOGCOIOTHBIH MoKazareib
IPETOMIICHUS
Iomuoe BHYTpEHHEE OTpaKEHHE.

[IpenenbHBINA Yyros MOJHOrO BHYTPEHHETO

OTpaAXKCHUMA



5.35

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

Hucnepcuss  cBera. CIIOXKHBIA  COCTaB

Oenoro cBera. LlBer

Cobwuparolue u pacceuBarOIINE JTUH3BIL.
Tonkast nuH3a. POKYCHOE pPACCTOSTHUE W
ONTHYECKass CHJia  TOHKOM  JIMH3BIL.
[ToctpoeHnue N300paKECHHM B
coOMparIUX U PACCEUBAIOIINX JIMH3AX.
dopmysia TOHKOM JIMH3BI. Y BEJIUYCHHUE,

naBaeMoe JIMH30H

[Ipenenst [IPUMEHUMOCTH

FCOMCTpPI‘ICCKOﬁ OIITHUKH

HNurepdepennus cBera. KorepeHtHbie
UCTOYHUKU.  YCIOBHUS  HaONIOACHUS
MaKCHUMYMOB u MHHUMYMOB B
UHTep()EPEHIIMOHHON KapTHHE OT JBYX

CI/IH(baSHI)IX KOI'CpCHTHBIX HCTOYHUKOB

Hudpakuuss  ceera.  JudpaxkinmonHas
pewéTka. Y cinoBue HaOII0IeHHs TIIaBHbIX
MaKCHUMYyMOB npu naJeHuN
MOHOXPOMaTHYECKOT O cBeTa Ha
TUGPAKIUOHHYIO PEIIETKY

[Tonspuszanusa ceera

TexHudeckue yCTpOWCTBA: OYKH, JIyNa,
¢doroanmnapaT, MPOEKIHMOHHBIN ammnapar,
MUKpPOCKOII,  TEJIECKOIl,  BOJIOKOHHAas
ONTHKA,  JAU(pakIUOHHAs  peméTka,

MOJISIPOU T

[IpakTtuueckue  pabotel.  M3mepeHue
nokaszaresns npenomienus. Mccnenoanue
CBOMCTB  HW300pakeHMM B  JIMH3aX.

Habmonenue qucnepcuu cBeTa

SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnuBl NPUMEHMMOCTH KIIACCUYECKOM
MEXaHUKH. ITocTtynatel TEOPUU

OTHOCUTCIBHOCTH: HHBApUAaHTHOCTD



7.1

7.2

MOoAyJid CKOpPOCTH CBE€Ta B BaKyyMEC,

MPUHITUTT OTHOCUTEILHOCTH DUHINTEHHA

OTHOCHTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMeIUICHUEe BpPEMEHH H  COKpAllCHHE
JUTAHBI
6.3 DHeprus U UMIYJILC CBOOOHOMN YaCTHIIBI

CBsi3p Macchl C DHEPrUed M UMILYJIbCOM
6.4 CBOOOJHOM YacCTUIBl. ODHEPrus MOKOs

CcBOOOHON Y4aCTHIIBI
KBAHTOBAS ®U3UKA
HHHPar###DJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Popmyna Ilnanka  cBs3M
7.1.1 3HEpruu (poTOHA C €ro YaCTOTON. DHEPrUs

U UMITYJIbC OTOHA

OTKpbITHE u UCCIICIOBAaHHE
7.1.2 doroadpdekra. Onwite A.I. Cronerosa.
3akonHsl pororddexra
YpaBHeHue OUHIITENHA IS
7.1.3 doroadpdekra.  «Kpacmas  rpaHHIa»
dbotorpdekra
7.1.4 Hasnenue cBera. OnwiTe! [1.H. JIebenena
7.1.5 XUMHUYECKOE JICMCTBHUE CBETA

TexHu4yeckue ycTporcTBa: (pOTOIIEMEHT,
7.1.6 boTOIaTYHK, COJIHEYHas Oatapes,

CBETOJNO]
CTPOEHHUE ATOMA

Mogens atoma TomcoHa. OTBITHI
7.2.1 Pezepdopna mmo ucciie1oBaHuI0 CTPOSHUS

aToMa. HnaHeTapHa;I MOACIIb aTOMa

IToctynmarer  bopa.  Usnyuenme u
norjoueHue (OTOHOB TIpU  TEPEXoe
7.2.2 aToMa C OJIHOTO YpOBHS JHEpruuM Ha
npyroi. Buner  cnektpoB.  Chektp

ypOBHeﬁ OHCPIrUur aToMa BOAOpOJda



7.3

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

BomnoBrle cBoiicTBa 4vacTuil. BoiHBEI e
Bbpoits. KopmyckynsipHO-BOJIHOBOM
nyamusM. Jludpakius >1IeKTpOHOB Ha
KpHCTaJIax

CroHTaHHOE Y BBIHYKJICHHOE U3JIyYCHUE.
YcTpoicTBO U pUHLIKIT PabOTHI Jiazepa
TexHuueckre yCcTpoicTBa: CIEKTPATbHBIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII

KOMIIBXOTEP

[Ipaktuueckue pabotel. HabmoneHue

JINHENYaToro CIICKTpa

ATOMHOE A1PO

Mertoasl Ha6J'IIO,[[CHI/ISI U perucTtpanmuun

OJICMCHTAPHBIX YaCTHUI]

OTKpbITHE PaAMOAKTUBHOCTH. ONBITHI
Pezepdpopna mo ompeneneHuto cocrtaBa
paauoakTHBHOTO wu3mydeHus. (CBoiicTBa
anbda-, Oera-, ramMma-Hu3JIydYeHHs.
BrusiHre pangnoakTHBHOCTH Ha JKUBBIC

OpTraHUu3MbI

OTKpBITHE  TNPOTOHA W HEUTpPOHA.
Hyxknonnas monens siapa I'eiizenbepra —
NBanenko. 3apsn sapa. MaccoBoe 4ucio
sapa. M30Tonsl

Anbda-pacna. ONEeKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacmaa. [amma-
U3IydyeHue. 3aKOH  paJuOaKTHBHOIO
pacnana

DOHeprus CBSI3M HYKJIOHOB B  fJpe.
Snepubie cuibl. JlepekT Macchl sapa
Anepuele peakuuu. JleneHue W CHHTE3
aaep

Snepusii  peaktop.  TepMosinepHsbIi

CHHTC3. HpO6J’I€MBI H TCPCICKTUBLI



7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

8.4

8.5

8.6

8.7

HﬂepHOﬁ OHCEPICTUKMU. OKOJIOTUYECKHE

ACIICKTHI 5[I[€pHOI>'I SHECPICTUKHA

OnemeHTapHble  4acTUlbl.  OTKphITHE
HO3UTPOHA. @dyHaaMeHTaIbHbIE

B3aMMOJIENCTBUS

TexHudeckue yCTpOMCTBA:  JO3UMETP,
Kamepa BunbcoHa, SiIEpHBIA peaxkTop,

aToMHas bomba
[Ipaktuyeckue pabotsl. McciaenoBanue
TPEKOB YaCTUIL (mo TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gnoro Heba. CosBe3aus, sipKue

3Bé3JIBI, IIJIaHETHI, UX BUIUMOC IBUXKCHUC

Conueunas cucrema. I[lmaHeTsl 3eMHON
rpynnel.  [lnaHeThI-TUraHTBl W UX
CIIyTHUKH, KapJIMKOBBIC IUIAHETHI. Maiibie

testa COTHEYHOM CUCTEMEI

Connne, d¢otochepa u  armocdepa.

ConHeyHas akTUBHOCTD
WcTtounuk sneprun ConHua 1 3BE371

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKU:
Macca, CBeTUMOCTb, PAJIyC, TEMIIepaTypa,
UX B3aHMOCBSI3b. Jnarpamma
«CTICKTpaJbHBIA KJIAcC — CBETUMOCTBY.
3BE3MBI  TVIABHOW  TIOCIEIOBATEIHLHOCTH.
3aBHCHUMOCTh «Macca — CBETHMOCTBY» JUIS

3BE3]1 TJIaBHOM ITOCIEA0BAaTEIbHOCTH

HH#HPar###BuyTpeHHee CTpoeHHE 3BE3.
CoBpemeHHbIe MpeCTaBICHUS 0
NpOUCXOKIEHNU M 3Bomonu CosHoa u
3BE3]1. DTambl )KU3HU 3BE3]T

Mineunsnii Ilyte — nHama [amakTuka.

CnupanbHas  cTpykTypa [amaktuku,



8.8

8.9

8.10

pacnpezeiieHue 3BE3M, ra3a U IBUIM.
[lonoxenne u paBuwxenne ConHLa B
lanaktuke. Ilnockas wu cdepuueckas

noacucteMsl [ alakTUKHA

Tuner ranaktuk. PaguorajakTukun H

KBa3apbl. YEpHBIE IBIPHI B sIpax rajJakTHK

Bcenennas. Pacmupenue BceneHHoil.
3akoH XaO6ma. Paz0eranme ramakTHK.
Bospact u paguyc Bcenennoit, Teopus
bonemoro B3peBa. Mogens «ropsuen
Bcenennoi». PenukToBoe U3inydeHue

Macmirabnass  cTpyktypa  BceneHHoil.

Mertaranaktuka. Hepeménnsie mpobiembl

aACTPOHOMHHU



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

1. Msakumes I".5l. ®usnka. 10 kmacc: ydel. a1 001eoopa3oBaT. YUpekICHUN:

6a30BbIit 1 podui. ypouu / I'.S1. Mskumes, b.b. byxosues, H.H. Cotckuii; moa

pen. B.M.Hukonaesa, H.A.IlapdentbeBoii. — M.: [IpocBemenue, 2023.

2. Mskumes .5, ®usuka. 11 kiace: yued. mist o01eo0pa3oBar. yuUpeKaeHH:

6a30BbIil ¥ podui. ypouu / I'.S1. Mskumes, b.b. byxosues, B.M. Uapyrun; noa

pen. B.M.Hukonaesa, H.A.IlapdentbeBoii. — M.: [IpocBemenue, 2023.

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

1. 10.A.Caypos. ®u3suka. 10 kiacc :06a30Bbli 1 yriayOsieHHbIH ypoBHU. Kitaccuueckuii

kypc. [loypounsie pa3zpabotku k yuebnuky I'.S.msxumieBa, b.b.byxosiieBa,
H.H.Corckoro. — M.:Ilpocsemenue, 2022.

10.A.CaypoB. ®uzuka. 11 knacc :0a30Bb1i 1 yriayOsieHHbIH ypoBHU. Kitaccuueckuii
kypc. [loypounsie pa3zpabotku k yuebnuky I'.S.msxumieBa, b.b.byxosiiesa,

B.M.Yapyruna. — M.:IIpocsemenue, 2022.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET

apwhE

[porpamma "Mameputens"

MporpammHbIn komnneke "OC3 XpoHonanHep"

"QkcneprMeHTanbHble 3a4a4mn No MexaHuke"

"®uamnka 7-11 knacchl. BUbNMoTeka aNEKTPOHHbIX HArMsAHbIX Nocobuin”

"®uanka 10-11 knacchbl. MNoarotoska B EMM3"
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