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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHMM K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUM TIpernojiaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbLHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU IpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3yibTaThl  OCBOGHHS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBbIC PE3YJIbTAThl OCBOCHUS Kypca PU3MKK Ha 6a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI MO r0jIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYECKre 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHME W AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUN B cpepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
MUpa oO0ydJaromuxcs, B (OpMHUpOBaHME YMEHHU TPUMEHSITh HAYYHBIH METO]
MO3HAHUS TP BHITIOJTHEHUN UMHU yU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
psI uaeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMUM C HEW MaTepuanl Kypca (QU3HKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUSA
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPUIOKEHUN N3YYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkxke 0O0CYKIEHUs
po6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIU (PYyHIAAMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O IPUPOJE, TPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3aldMd IKCIEPUMEHTATBHOU AESATENBHOCTH OOYYarOIIMXCA.
Jlnst 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke 0ObEeTWHEHBI B OOIIUN CIHUCOK YYEHHYECKUX MPAKTHUYECKUX PaboT.
Bblgenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX pabdOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOr0 Mpoliecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHHs KabuHeTta ¢usuku. [Ipu
3TOM OOecrneynBaeTcsi OBJaJeHuE OOyYarolIUMHUCS YMEHUSMU TMPOBOAUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MIOCTAaHOBKY OIBITOB IO MPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENsSIeTCs PeIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 3a1aHHOMU
buznyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOrO pazfena Kypca, TaK U WHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUs Ha
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OOBSICHEHHE TPOTEKaHUS (PU3MUECKUX SIBICHUW W TPOIECCOB B OKPYKAIOIIEH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMd MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu ®I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oomero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBHUAX MPEAMETHOTO
kaOvHeTa (DU3MKH WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe pU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopaTopHoe OOOpyAOBaHUE i BBIMOJIHEHUS YKa3aHHBIX B MPOrpaMme IO
bu3MKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCcTpanluoHHOE  00OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlUNA s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamlmxca. TemMaTH4ecKue KOMILIEKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA ¥ (pOopMUpOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUsI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (QopmupoBanue yMeHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JIOKA3aTeIIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX 1elield oOecrneuynBaeTcsl peleHueM CIeAYIOIUX 3a1ady B

npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

e TpuOOpETEeHNE CUCTEMbI 3HAaHUH 00 001X (HPU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYISIpPHYIO (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;



e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBJICHUM B TpUPOAE U JJIA TIPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHHE CHOCOOOB pEUIECHMs pa3IMyYHbIX 3a7ad C SIBHO 3aJaHHOU
¢u3znyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMAaHHE (UINYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHWPOBAHMSI U INPOBEACHUS
¢u3MYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTanuu HHpopmammu,
OTpeeNIeHNs TOCTOBEPHOCTHU MOTyUYEHHOTO Pe3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Tpennaraemeiii B mporpamMmme no (¢U3MKE MepeueHb JIabopaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWTENb JEJIaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (uU3NYECKUX SBICHUA M MpoiieccoB. HayuHble THUIMOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TIyTH U MepeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoii 3akon HeroToHa miis
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUUECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaIbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.
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TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllleHHbI map. YaenbHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTayuM3aius. Y AelibHasl TerioTa miaBieHus. Cyoaumanusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOJIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U MIaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 0THOCUTEILHON BIaXKHOCTU BO3AYXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JIBa BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYHOPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpuyeckoe mnose. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  I[IpuHnumn
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CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
oJIsl.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W JUAJIEKTPUKHA B DBJIEKTPOCTATUUECKOM ToJie. JluameKkTpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYINIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.
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OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JIMOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

N3yuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBIsIETCS €
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (hakT, runores3a, Qu3nMyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,
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DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALNA,
rajgbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC 1110)2(01070) 8¢
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. BekTtop MaruuTHOM MHAYKUWHA. [[pHHIMI CynepHO3UIMA MarHUTHBIX TOJIEH.
Jluvann MarHuTHOM WHAYKOMM. KapTuHa JNMHUNA MAarHUTHOM HWHIAYKUHM I10JIS
IIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHHMEe DNEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
WHAYKIUU. OJEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
MIPOBOJIHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKUHMH. OJIEKTPOABMXKYILNAsS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
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TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHTYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBHKYIIEH CHJIBI MHAYKIIUM OT CKOPOCTH HU3MEHEHUS
MarHMTHOT'O MOTOKA.

SIBeHrEe CAMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nercTBUA NOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONE0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. [lepuon, vacrora, amrumtyaa u ¢asza KoJieOaHUI.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHyK€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsI.

[lepemennblii TOK. CHUHYyCOMAAQJIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH 3JIEKTpONepe1ay.

Jlemoncmpayuu

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

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6monenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COCIMHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue MEpeEMEHHOT0 TOKA B LIETIH U3 MTOCIIEI0BATENBHO COETMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJHBL [lonmepedHble W NPOAOJIBHBIE BOJIHBIL.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOIO0JIbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOM M
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anus, 1udpaxkuus, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueuHbI UICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbBIl yrosl MOJHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxeHuil B COOUparOIUX U
paccenBarommx JuH3ax. @opmysia TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JTUH30M1.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTHUKHU.

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

Hudpakuus cBera. [QudpakuronHas pemérka. YcCIoBUE HaOIIOIEHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaT, MHUKPOCKOIN, TEJIECKOM, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOTMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HabOmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOILBIO TTPU3MBI.
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[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, r1abopamopnule pabomuwl
W3mepeHune nokazaress NpeioMJIEHUs CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaTel criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAIN OTHOCUTEILHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dboroaddexra. YpaBHenue DiHmteHa s gortoaddexra. «KpacHas rpaHuna»
dbotorddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHS SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPO/A.
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BousnoBbIe cBOlicTBa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHeH4aToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paaroakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHnto coctaBa paJuoakTUBHOTO
m3nydyenus.  CpoiictBa  anbpa-, Oera-, ramma-uziaydeHus.  BrausHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI AEPHON YJHEPTETHUKMU.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii axcnepumenm, nabopamopmvie pabomul
HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BuThs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKECHUE.

ConuHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMma «CHEKTpajibHbIA Kjacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM IOCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmtabnas crpyktypa Beenennoid. Merarainaktuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUI JJIsI OTpeIeNIeHUs] TI0JIOKEHNUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be311si CEBEPHOro MONYIIAPHS U APKUE 3BE3/BI.

HaOmronenus B Teneckon JIlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponpr ¢u3uku uW acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAILHOM M ATUYECKOM cepax AesTeIbHOCTH YEIOBEKa, POJIb U MECTO (PU3HKU U
aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTHHE MHpA, poJib (U3HUUECKON TEOPUU B
(bopMHpOBaHUY MPEICTABICHUHN O (PU3NUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTHHBI MHpa B OOIIEM psJly COBPEMEHHBIX  ©CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢pusuku 6a30BOro ypoBHs B 11 kiacce OCyIIECTBIISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MAaTE€MAaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIM (DakT, rumore3a, Qusnyueckas BeJIWYWHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIHU HA OCH KOOPJHWHAT, CIIOKEHUE BEKTOPOB,
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MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKU TOJO0O0US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpUpOJZE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B KMBOW MPUPOJIE, NEHUCTBHUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJLUIAYECKASI CTPYKTYpa TBEPIBIX
TeJl, MEXaHU3MbI 00pa30BaHUs KPUCTALTNYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaad, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHWOHHAs II€Yb, pajap, pPaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYaroOlIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIlpaBJICHUM
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYSCKMX T'yMAaHUCTUYECKUX M
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHE B3aUMO/JICMCTBOBAThH C COLUAIIbHBIMUA HHCTUTYTAMHU B COOTBETCTBHHM C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(OpPMHPOBAHHOCTh POCCUUCKOM IPaXkTaHCKON UIEHTUYHOCTH, TaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYIJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:
21



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHUCTBUI B OKPYKAIOLIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUYAJIHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBUA:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOIHATH pa0OTy B YCIOBUAX PEaTbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;
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BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBAa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJII0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W ATHYECKHUX HOPM, HOPM HH(OPMAIIMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU AESTEIBHOCTH;
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pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMpPATh TEMAaTUKy M METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KaX/I0r0 Y4aCTHUKA KOMaH bl B OOILINI
pe3ysbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepPCcaJbHbIEe yUeOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIUIMH B 00JacCTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIHHOCTD,

OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;
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BJaJeTh HABbIKAMH  TO3HABAaTEIbHOM  pediieKcuu Kak  OCO3HAHUSA
COBEpIIAEMBbIX JEHCTBHUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJNbTaTOB H
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pelIeHNUS;

YMETh OLIEHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apTryMEHThl JPYTUX TpPU aHalu3e pPe3yibTaToOB
JeSITEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nporecce nocTukeHus IMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS POTPAMMBI 110
bu3uke 1A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOy4YaroIIMXCs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAIIBHOE
COCTOSIHME, BUAETh HAIPaBJIECHUS Pa3BUTHSA COOCTBEHHOW 3MOLIMOHANILHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LEIH U
yCIIexXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpYTUX, YYUTHIBaThb €ro IMpH OCYIIECTBICHUH OOLIEHMs, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xoniry o6yuenus B 10 kiacce nmpenaMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTMH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3aps]l IPU pelieHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TIaJieHHUE Tej, JBMKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, auddy3us, OpOyHOBCKOE JNBUKEHHE, CTPOCHHUE KUIAKOCTEH U TBEPIBIX TEll,
W3MEHEeHHEe Oo0BEMa TeJl MPU HarpeBaHUU (OXJIAXKIECHUU), TEIJIOBOE PaBHOBECHE,
UCIApEeHNUEe, KOHJICHCAIMS, IUJIABJIICHUE, KPUCTAIIU3AllUs, KUICHUE, BIIAKHOCTh
BO3/1yXa, MOBBIIICHUE JIABJICHUS Ta3a MPU €ro HAarpeBaHWU B 3aKPBITOM COCYIIE,
CBSI3b MEXY IapaMeTpaMH COCTOSHHUA Ta3a B M30MPOIIECCAX, DJICKTPU3ALMS TE,
B3aUMOJICHCTBHUE 3aPsiJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yys (U3UYECKUE BEIWYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHUCAHUM IPABHUIBHO TPAKTOBATH
(U3NYECKUI CMBICT HKCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUYCHUS W CIUHMUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBUKCHUS MOJIEKYJ, CpeIHEKBaJApaTHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUSI W CIUHMIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIKNE JTAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJEKTPUYECKOE T0JIe, HAMPSIKEHHOCTD MO0JI, MOTEHIIMA, Pa3HOCTh MOTECHIIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBJICHUS, UCIIONB3YysI (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPLUHATBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, a30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JABMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3iuMyaTh CIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHIIMITHI ICHCTBYS MAITUH, MPUOOPOB M TEXHUIECCKUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCJIEJIOBAHUIO (PU3UYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIB30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmyrpoBath mpobdaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX U3MEPEHUH, MNPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(UKCUPOBATH PE3YNHTATHI MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BUE
Ta0IHIl U TPAaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

co0ro1aTh MpaBuja 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3UUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI;

peuiaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEMTPOTHUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYeCKHEC IBIICHUS,

MCITIOJIb30BATh MTPH PEILICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U MPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYSHHOW W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyYaeMyI0 HH()OPMAITHIO;
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MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BHIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xoniry oOyuenus B 11 kj1acce mpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, SCpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO f]ipa MpU PELlICHUU (PU3HYECKHX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TPOIECChl) U OOBIICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuToOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus U TOJSpU3alMs  CBETa, JHCIEpCUS CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cCBETOBOE JaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
ONMMUCHIBATh W3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTh  Pa3MYHBIX  Cpel) U

AJICKTPOMArHUTHBIE SBJICHUS] (MPOIECCHI), HCMOJB3Ysl (PU3MUECKHUE BEIUYUHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO mojisg, cwia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEd, MEepHoJ M YacTroTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpOIEecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWJia JIMH3BI, MPU ONMHUCAHUHA TPABUIBLHO TPAKTOBATH (PU3UUYECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHWS W CIAWHHIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIUUYHUHY C IPYTUMH BEIUUUHAMY;

ONMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIOJIb3YS
bu3MYecKrue BEIMYHMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJTAHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPHOJI TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3bIBaTb (HOPMYJIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TPOBOJHUKOB, 3aKoH Jlxoymns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHS HMMITYJbCa, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMs] MAacCOBOTO 4YMCIia, MOCTynaThl bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, O0OJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISTH HAMIPaBJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJIsl TPOBOJTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOMTh W OIKCHIBaTh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUUA W
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUMN: TPH ITOM
dbopmyIHpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMPaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, POBOJIUTH OMBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBIIAThH MPSMBIC U KOCBEHHBIC U3MEPECHHS (PU3NUSCKUX BEIUYHH, ITPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJICIOBATh 3aBUCUMOCTH (PU3HYCCKUX BEIMYUH C UCTIOJIB30BAHUEM TPSIMBIX
W3MEPCHUI: TP ATOM KOHCTPYMPOBAaTh YCTAaHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUAC TaOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

cOOI0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEOBAaHUN B
paMKax y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-UCCICNOBATEILCKOW W IMPOCKTHOM
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JIESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyIOBAHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIB3Ys (PU3MUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3a/1a4u
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIE 3aJaUi: BBICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY PACCYXICHUH C ONOpOH Ha H3YYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE UH(POPMAIIMOHHBIE
TEXHOJIOTUH [IJIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIPETALIMM U MHPEICTABICHUS
yu4eOHOW ¥ Hay4HO-TIONMYJIApHOW HWH(GOpMAIMKU, IOJYYEHHON W3 pa3iIyuHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyl0 HH(POPMALHUIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAaIIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOrO HCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJOTUI;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B IOBCETHEBHOM KU3HM IS
obOecrieueHns O€30MACHOCTH MpPH OOpalieHUH ¢ NpuOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 310pOBbS U COOJIIOJIEHUS HOPM 3KOJIOTHYECKOrO
MOBEJICHUA B OKPYXKaOUIEH Cpee;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE PacCMaTpUBAaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [IOK
' da30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OITTUKH 6 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41c07¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpPa
Ponb u mecTo pusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

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

5 PaBHOYyCKOpEHHOE MTPSIMOTTUHEIHOE 1 bubmuorexa [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoHOe majieHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHON TOYKH I10 1 bubmorexa [TOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
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[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
' p Hv https://m.edsoo.ru/ff0c3be8
otcyeta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa ai1st MaTepuanbHON TOYKU
Tpetuii 3akon HeroToHa 11 bubnnoreka [JOK

10
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMHuueckas bubmmorexa [JOK

e https://m.edsoo.ru/ff0c3d00
CKOPOCTh

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

13 TpeHust. Cuiia CONpoOTUBIICHUS PU bubmuoteka [IOK
IBIDKEHHUH TEJA B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cubl. [Iimeqo cusl. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBECHS TBEPOTO TeIa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTePUATIbHBIX TOYEK. bubmmnorexa [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE

16 PaboTa 1 MOIIIHOCTH CHJIBI. but6mmorexa [IOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502
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MatepraabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYECKON SHEPrUH

17

[TorennmaneHas 3HEPrHUsl.
[ToreHunanpHas 3HEPIUs yupyro
ne(pOpMHUPOBAHHON MPY>KUHBL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IToreHnnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPTruu

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

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHUUECKOH
SHEPIUH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

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

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TeopuH. bpoyHOBCKOE ABMXKEHUE.
Anddyszus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2
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Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

23

24

25

Macca monekyn. Konnuectso
BemectBa. [locTtostHaas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ usMepenue. [llkana Temneparyp
Lenbcus

HUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcostoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

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

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX/y TapaMeTpaMH COCTOSIHUS
pa3pexKEeHHOro ra3a

W3onpoueccsl B MA€aIBHOM ra3e U
uX rpaduuecKoe mpecTaBIeHue

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KonmdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OJHOATOMHOI'O UJICATBHOTO
rasa

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

31

Bunael renionepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
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VY nenbHas TEIUI0OEMKOCTE BEIIECTBA.

KomndecTBO TEIIIOTHI Ipu

bubnunorexa LIOK

32
Terionepenaye. AnuadaTHbIN https://m.edsoo.ru/ff0c5¢c36
nporiecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U Bu6mumoteka [JOK
€ro NPUMEHEHHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0c5efc
HeoOpaTumocTh mporeccoB B
34 npupoje. Bropoi 3akoH bubmmorexa [IOK
PHPOZE. P https://m.edso0.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TETJIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJOTHYECKHe MPOOIeMbI
TETUIOHEPTETHKU
O06o06maromuit ypok
38 «MOJ‘II:K HI: Ha;}llp ¢uznka. OCHOBBI bubmorexa LOK
YIIP ' https://m.edso00.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbHas pabora no teme
39 «Momnexkynspraas pusuka. OCHOBBI 1 bubmorexa [JOK
YP ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooOpa3oBaHue U KOHIEHCALINS. bubmuorexa [IOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIbHAS
41 BJI&KHOCTh BO3/1yXa. HachleHHbIN bubmorexa HOK
Y% - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
but6mmoreka [IOK
42 amop(HbIe Tera. AHU30TPOIUS

CBOMCTB KpUCTAJLIOB. JKujakue

https://m.edsoo0.ru/ffOc65f0
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Kkpuctayibl. CoBpeMEHHbIE
MaTepHabl

[InaBnenue u KpucrauM3anus.

bub6nmoreka [IOK

43 Vv .
ACHBHAT TEIIOTA TIaBICHIT https://m.eds00.ru/ff0c6708
CyO6numarus
bu6nmmorexa [IOK
44
YpaBHeHHE TCII0BOrO bananca https://m.edsoo.ru/ff0c6820
DneKkTpu3zanus Tei. DNeKTPUIECKUn
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
PAL A p https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 n(];)n nOBO HIfKI/I 3a1f(1))H Bubmiorexa OK
YHpoBOZ ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS SIEKTPUUYECKOTO 3apsia
BsanmoneilicTBue 3apsaaoB. 3aKoH
47 K HOHaHTO‘{e‘lHHﬁ I;JIHeKT MYECKUH bubnmorexa IOK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3unun bubmmnoreka HOK
JJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui seKTpoCTaTHIeCKOTO
49 moust. [Torenman. Pasnoctn bubmmorexa TIOK
’ ’ https://m.edsoo.ru/ffOc6f00
[IOTEHINATIOB
TIpoBOAHNKH U TUDIEKTPUKHU B
50 3J'IpeKT iCTaTquI::KOM nolle bubnnorexa [JOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
b K
51 OnektpoémkocTb. Konnencarop nommorexa [10

https://m.edsoo.ru/ff0c7126

41



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

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

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

53

54

55

56

57

58

JlabopaTtopHast pabota "H3mepenue
AJIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
anmapara, CTpyWHOTO TIPUHTEpA.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota «3yueHue cMenanHoro
COCITMHEHUS PE3UCTOPOB)»

PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

3akoH OMa aJis TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padorta
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUSI

0.5

0.5

bubnmorexa LIOK
https://m.edsoo.ru/ffOc74f0

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0
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59

PesepBHbiil ypok. KonTposibHas
pabora 1o Teme "DIeKTpoIuHaMHUKa"
/ Bcepoccuiickas mpoBepoOvHast
pabora

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o06maromuit ypox
«DNEKTPOAUHAMUKAY /
Bcepoccuiickas mpoBepouHast paboTa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHask IPOBOJAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHUBIICHUS] METAJJIOB OT
temrneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBOIHUKH, UX COOCTBEHHAS
Y TIPUMECHAs IPOBOAUMOCTb.
CaoilicTBa p—N-niepexoja.
[TomynpoBoIHUKOBBIE TPHOOPEI
DNEKTPUYECKUM TOK B PACTBOPAX U
pacIuiaBax 3JI€KTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DneKTpoan3

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECAMOCTOSITENBHBIN Pa3psil.
Monnus. I1ma3ma

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc84ae

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc82ba

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

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U X NPAKTUYECKOE

but6mmoreka [IOK
https://m.edsoo.ru/ffOc86fc
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npuMmeHnenue. [IpaBuia TeXHUKH
0€30I1aCHOCTH

KontponbHas pabora o Teme

«Qnekrpocraruka. [IocTosHHBIHI bubnuoreka [JOK
67 . 1 1
ANEKTpUYECKUil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»»
PesepBublit ypok. O0oOmaromuit bubnuoreka [IOK
68 1
ypok 1o TemaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
(]
Jlj;-n Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue fl[:yrt?eﬂnﬂ :)I;I}()ba[:();];fenbﬂme
padoThbI padoTbI pecypen
[TocTostHHBIE MATHUTHI M UX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUIWU
MaruauTtHoe 1noje NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaboparopHas pabota «3ydenue

3 MarHIETHolso noiﬂ KaTymKI/Iy: 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MAarHUTHOTO TOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«HccnenoBanue neMcTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS HA
5 JBHKYILYIOCS 3apsSKECHHYIO 1 bubnnorexka [HOK

yactuily. Cuna Jlopenna. Pabora
cusl JlopeHna

https://m.edsoo.ru/ff0c9df4
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DJIeKTpOMarHuTHasE MHYKITHUSI.
IToTok BeKTOpa MarHUTHOM
uHaykiuu. DJ1C uaaykuuu. 3aKoH
AIEKTPOMArHUTHOW UHIYKITHH
®dapanes

JlaboparopHas paboTa
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHOW MHTYKITUI

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

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/(C
CaMOMHIYKIIUU. DHEPrust
MAarHUTHOTO TOJIL KAaTYHIIKH C TOKOM.
DIIEKTPOMAarHUTHOE I0Je

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

TexHu4eckne ycTpoiucTBa U ux

MMPUMCHCHHUC: ITOCTOAHHBIC MAarHUThI,

SJICKTPOMArHMTHhI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIN
OJIEMCHTAPHBIX YaCTHULI,
WHAYKIOUOHHAA I1€Yb

10

O6o0matomuii ypok «MarautHoe
noJje. DIEeKTpOMarHuTHas

UHIYKIHSD

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbhas pabota no teme
«MarsauTtHoOe 1osne.
SHGKTpOMaFHI/ITHa?I HUHAYKOUA

CBo0OoIHbIE MEXaHUYECKHE
kosebanus. 'apmoHnyeckue
KoJieOaHus. Y paBHECHUE

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06
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TapMOHUYECKHUX KOJIeOaHUH.
I[IpeBpaineHue 3HEpruu

13

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTHU
neproa MajblX KOJICOaHHIA Tpy3a Ha
HHUTHU OT AJIMHBI HUTU U MAaCChI
rpy3a»

14

KonebarenbHbIit KOHTYD.
CB0OOOIHBIE EKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
KoJieOaTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHCPIrur B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[TpencraBneHue o 3aTyXaromMx
Kosie0aHusX. BoIHyKIeHHBIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

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

17

IlepemeHHBIH TOK.
CuHyconaalbHbIN TEPEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOT0 TOKA.
AMIUTMTYTHOE U JEHCTBYIOIIEE
3HAYEHUE CUJIBI TOKA U HAMPSIKEHUS

47

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34
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https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

YCTpoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKA, JINHUH 3JIEKTpolepead

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

20

OKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM
KU3HU

21

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHeHUs U
JIHA BoJiHbL. [lonepeyunsie u
MIPOJI0JIbHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

23

24

3Byk. CkopocThb 3ByKa. [ pOMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

ONEKTPOMAarHUTHBIE BOJIHBL, UX
cBOMCTBA U cKOpocTh. [Ikaa
3JIEKTPOMAarHUTHBIX BOJIH

HpI/IHI_II/Il'[BI pPaanuoCBA3U U
TeaeBuaeHus. PazBurue CpCaACTB
cBs3U. Paguonokamus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcccOc

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe0

25

Kontponbnas pabora «Konebanus u
BOJTHBI»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc6f8

48
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[IpsimonrHENHHOE pacpoCTpaHEHUE
CBETa B OJHOPOJHOMU Cpeje.

bubmuoreka [JOK

26
Todeunslii KICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paXEeHH B IIIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTpaKCHUE. bubnuorexa [IOK
IIpenenbHbIi yro moJHOro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
29 JlaGopaTtopHas paborta «3mepeHue bubnnoreka [JOK
MOKa3aTelisl MPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3obpaxeHuit
30 B TuH3e. PopMyra TOHKOM JIMH3bI bubmmorexa [OK
F DOPMY ' https://m.edsoo.ru/ffocddle
YBenuueHue JIUH3bI
JlaGopaTtopHnast pabota
31 «HMccnenoBanue CBOMCTB
M300paKeHH B TUH3AX)
Hucnepcus cBeta. Cll0)KHBIN COCTaB
32 6enoro csera. L{Bet. JlabopaTopHas
pabora «HabmroneHue aucnepcun
CBETa»
UnTepdepenmus crera. Audpaxmus bubmuoreka [IOK
33 N
cBeta. JlubpakunoHnHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepe4HOCTH CBETOBBIX BOJIH. bubnnorexka [JOK

[Tonspuzanus ceera

https://m.edsoo.ru/ff0cf02e
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OnTuueckue mpuOOPsI U YCTPOUCTBA

35 1 yCIIOBUS UX O€30I1aCHOTO
MPUMEHEHUS
I'paHuUIIBI MPUMEHUMOCTH

36 KJIACCUYECKOW MEXaHUKHU. bubnmoreka [JOK
IToctynatel cnennaibHON TEOPHUHU https://m.edso0.ru/ff0cf862
OTHOCUTEJILHOCTH
OTHOCUTEIHHOCTD

37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE bubmmorexa LIOK

AHOBD ] 8 https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKPAIICHHUE ITTUHBI
DHeprus U UMIYJbC

38 pEeNSITUBUCTCKOM yacTulbl. CBs3b bubnnoreka [JOK
MAacChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
Konrtponbnas padora «OnTuka.

39 OCHOBBI crIEIIMAIBHON TEOPUHU 1 bubmmorexa [JOK

1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»

40 ®oronsl. opmyia [1nanka. bubnnoreka [JOK
DHeprus U uMNIyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Eu6 LIOK

HOIMOTEKA
41 otoaddekra. O A.T.
Porooperra. Onbrrsl https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl pororpdexra. YpaBHeHUE
42 SﬁHmTeEHa nqs)l(b(bommb(gema bubmmorexa LIOK
A i https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potoapdexra
HaBnenue cera. OnwiTh [1. H. Eu6 OK
43 Jlebenera. Xumuueckoe JeiicTBHE nommoreka L{

CBCTa

https://m.edsoo.ru/ff0d04a6
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TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHUE:!

44
dboTos1eMEHT, GOTOATIUHK,
coJiHe4Has OaTapesi, CBETOIUO/T

45 Pemenue 3aga4 mo teme «3JIE€MEHTBI bubmuorexa [JOK
KBAaHTOBOW ONTUKH https://m.edso00.ru/ff0d0302
Monens atoma ToMcona. OTBITE

46 Pesepdopna no paccesauro o- bubmmorexa [JOK

https://m.edsoo.ru/ff0d091a
yactull. [manerapuas Mojens atoma
bubmuorexa [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noruouieHue GOTOHOB

48 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH Ha Apyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHOBBIE CBOMCTBA yacTull. BosHbI

49 ne bpoins. KopnyckymnspHo- bubnuoreka [IOK
BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyYCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmnoreka [JOK
OIIPENIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaMoOaKTUBHOTO U3TyUEHUS
Cgoiictpa anb(a-, 6era-, ramma-

51 u3nydenus. Bausinue

PaAMOAKTUBHOCTHU Ha KUBBIC
OpraHU3MBbI

51
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52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacmna.
DIIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnajn. 'amma-u3inydyenue

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

53

DHeprus CBA3U HYKJIOHOB B S/pE.

S nepHbie peakuuu. AnepHblid
peakrop. [IpoGiemMbl, NepCHEKTHBHI,
9KOJIOTMYECKHE aCIEKTHI AIEPHON
SHEPreTUKU

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

54

55

56

DneMeHTapHble YacTullbl. OTKPBITHE
O3UTpOoHa. MEeTO Il HAOIIOICHUS U
pErucTpalum 3JIeMEHTAPHBIX
yactull. Kpyrislii cron
«DyHaaMeHTaIbHbIE
B3auMoaercTBHUA. ENUHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

OTanbl pa3BUTHS ACTPOHOMUH.
IIpuknagHoe 1 MUPOBO33PEHYECKOE
3HaYEHHE aCTPOHOMHUHU. By
3BE3HOTO Heba. Co3Be3 s, IpKue
3BE3JIbI, IIJIAHETHI, MX BUIUMOE
nemkenne. ComHeyHas cHcTeMa

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CosHua 1 3BE311

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

57

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/bI IIIaBHOU
MOCJIEI0BAaTEIbHOCTH. BHyTpeHHEee
cTpoenue 3B€311. COBpeMEHHBIE
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MIPEICTABJICHUS O IPOUCXOKIACHUH U
sposronuu CoJiHIa U 3BE3 ]

58

Muneynsiii [1yte — Hama
lNanaktuka. [lonoxxenue u nBUKEHNE
Connua B [Nanaktuke. ["anakTuku.
UYéEpHble ABIPHI B sIpax TaJaKTHK

59

60

61

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

Hepemiennsie mpo6ieMsl
aACTPOHOMHHU

KonTponbnas pabota «1eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matomuii ypok. Pons dhuzuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIMAIbHOM B
ATUYECKOH cdepax AesITeTbHOCTH
YyelloBeKa

63

O6o0matomuii ypok. Pois u mecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06maromuii ypok. Posb
¢buznyeckoit Teopun B
(OopMHpPOBAHNY TIPEICTABICHUI O
(bU3UIECKON KapTHHE MUpPA

53




65

66

Ob6o06maromuii ypok. Mecto

(bu3n4ecKoil KapTHUHBI MUpPA B

001IeM psiy COBPEMEHHBIX 1
€CTECTBEHHO-HAYUHBIX
IpEeJCTaBICHUN O IPUPOAE
PesepBHBI ypok. MaruutHoOe 1osie.
ONeKTpOMarHUTHAas MHIYKLUS

67

68

OBIIEE KOJIMYECTBO YACOB I10

PesepBubiit ypok. Ontuka. OCHOBBI
CIIELUAJILHON TEOpUHU 1
OTHOCUTEJIbHOCTH

Pesepnblii ypok. KBantoBas ¢pusuka.
DNEeMEeHTHI aCTPOHOMUU U 1
acTpou3uKu

68 4

I[TPOTPAMME

54

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMOBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JlemMoHCTpUpOBaT, Ha NpUMeEpax pojdb U MecTo (GU3HKU B
101 (bopMUPOBaHUM COBPEMEHHON HayYHOW KapTUHBI MHpA, B Pa3BUTUHU

COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

monen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PU3MUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIUAIbHAs CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UJICAIbHBIN I'a3; MOJEIINA CTPOCHHUS T'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYCHHBIN BJIEKTPUUECKUH 3apsii — IpH pelIeHUU

¢duznueckux 3a1a4y

PacnioznaBath (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOM TEOpUH
CTPOCHMsSI BEIleCTBA M JJNEKTPOAMHAMUKHU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MaleHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, HCIIapeHHe, KOHJAEHcalus,

IJIaBJI€HUE, KpUCTAIM3alMs, KWUIIEHHE, BIIAXXHOCTh BO3/yXa,

MOBBIIICHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IlapaMeTpaMu COCTOSHHMA rasa B

H30IIponeccax; JICKTpU3ausa T, B3aHMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE [BU)KEHUE, HUCHOJIb3ysd (U3NYECKUe
BEJIMYMHBI: KOOPJIUHATA, ITYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Tela, KUHETUYeCKas JHEprus,
10.4 NOTEHIMaJbHAsE HHEpPIus, MeXaHudeckas pabora, MeXaHHYecKas
' MOIIHOCTb; TMpPH OMMCAHUM MPABUIBHO TPAKTOBATh (HU3NUECKUN
CMBICTT HCHOJB3YEMBIX BEJIMYMH, UX OOO3HAYeHUS U EAUHMIIBI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTUMHU BCINYNHAMU
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10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCIHOJB3ysS (U3MUCCKUE BEIWYHMHBI: JIaBJICHHE Tasa,
TEeMIeparypa, CpeAHsss KHHETHYeCKas SHEPrus XaoTHYECKOTO
JBYDKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOT0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABUIBHO  TPAKTOBAaTh  (U3MYCCKUH  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX OO03HAYEHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIME JAHHYIO (QU3UYCCKYIO BEIHYHUHY C

JIpYyTrAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3y4EHHBIE D3JIEKTPUYECKHE CBOWMCTBA BEIIECTBA MU
DIIEKTPUYECKUE SBICHHUS (IPOIECCHI), HCIONB3YS (QHU3NYECKHe
BEJIMYMHBL:  DJIEKTPUYECKUM  3apsij,  DJIEKTPUYECKOE  IIOJIE,
HaNpspKEHHOCTh I0JI, MOTEHLMAN, Pa3HOCTh IOTCHLMAIOB; IIPU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3yeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (U3NYECKYIO BETMUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaU3UPOBaTh (PU3UUYECKUE TPOLIECChl U SBJICHHUS, HCIIOJb3Ys
(¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOI'O TATrOTeHMS, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPruHy,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIINII CYNIEPIIO3ULIAN CHJI, IPUHLIUI
paBHONpABUS HHEPUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
a0COJIIOTHOW TeMIlepaTypoi, MEepBbI 3aKOH TEPMOJMHAMMKH; 3aKOH
COXpaHEHMsI AIIEKTPUYECKOro 3apsaa, 3akoH KyrnoHa; mpu 3tom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOE

BBIpaXXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazNuyaTh YCJIOBUS HX O€30MMacHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO0 (PU3MUECKUX SIBICHUN
U TIPOLIECCOB C UCHOJIB30BAHUEM IPSMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyIUPOBAThH NMpo0iIeMy (3a7ady) U TUIOTE3y yueOHOTro
OKCTIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IPEUIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI
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10.10

OcymiecTBisATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUs u

HCIIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpeIHHOCTCfI I/ISMCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPadUKOB, JIeIaTh BEIBOJIEI 110

pe3yJibTaTaM MCCIEI0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  MPOBEICHHUU
UCCIIEIOBaHUI B paMKax y4eOHOro JKCIIEpUMEHTa, Yyd4eOHO-
UCCIIE/IOBATEIbCKONM M IPOSKTHOM JIESTEIFHOCTH C MCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI10BaHUS

Pemartp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI M TPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJla4yd  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
OPOBOAWTH pacu€Thl M OLEHUBATh PEATbHOCTh IOJYYEHHOTO

3HA4YEHUs1 (PU3NIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKICHUI C OIIOPON HA U3YUYCHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh mNpu pelIeHWHd Y4eOHBIX 3a7ad COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOIMH JUIsl TMOWCKA, CTPYKTYpPHpPOBAHUS,
UHTEpHpeTaliyl U MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKU

aHAJIM3UPOBATh MOJIy4yaeMyHo HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX yUEHBIX-
(GU3HUKOB B pa3BUTHE HayKH, OOBSCHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TeOpETHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU
KHU3HU JUId  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPONCTBAMH, MJIs COXpaHEHHS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHS B

OKpYKarollen cpee

10.18

PaGoTaTh B rpynie ¢ BHITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPACHpenessTh

0053aHHOCTU U IJIaHUPOBATh JACATCIBHOCTb B HCECTAHAAPTHBIX
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11 KIIACC

CUTyalludX, aJICKBATHO OLICHHMBATH BKJIAJ KaXAO0Ir0 U3 YYACTHUKOB

IPYNIBL B PELICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJjbTara

111

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TIpUMEpax poJib M MeCTO (U3UKH B
(GhOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH

JIOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpPa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHasi MOJIEIb aTOMa, HyKJIIOHHAs!

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJga4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKasl MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICMCTBHA  TOKa,  B3aMMOJACHCTBHE  MAarHUTOB,
DIICKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MAarHUTHOTO TIOJIS Ha
MPOBOAHUK C TOKOM M JIBIKYIIUUCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHHe, UHTeppepeHuus, audpakuus U
NOJISIpU3aLUs CBETA, JUCIEpPCHs CBeTa, (POTOINEKTpruIecKuil 3 dexr
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3HUKHOBEHUE JIMHEWYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M HCKYCCTBEHHas

PaanOaKTUBHOCTD

11.4

OnuceiBaTh W3YYCHHBIC CBOKMCTBA BemIECTBA (DJICKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTD PA3IUYHBIX
Cpel) © DSIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢usznyecKkue BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila ToKa,
DIIEKTPHUYECKOE  HAMPSOIKCHHE, DJIEKTPUYECKOE CONPOTHBIICHHE,
pasHocth noreHuanos, J/IC, paboTta Toka, MHIYKIUS MarHUTHOTO
nons, cuna Ammepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPTHUA DJICKTPUICCKOr0 U MAarHUTHOI'O HOJ'I@IZ, nepuoa U 4actora
KoJieOaHuil B KoJIieOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IIPOIIecce

TapMOHHUYCCKUX OJICKTPOMATIrHUTHBIX KOJ'IC68.HI/II\/'I, (I)OKYCHOC
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11.5

pPacCTOSIHUE W ONTUYECKas CUia JIMH3BI, [P ONUCAHUU IIPABUIIBLHO
TPAaKTOBaTh (PU3MYECKUI CMBICI HCIONb3YyEeMBIX BEJIWYHMH, UX
0003HaueHUs] WU EAMHUIIBl; YKa3blBaThb (OPMYIIbI, CBA3BIBAIOIINE

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

OnuceiBaTh  HM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEepHO/JI II0JIypaciiaja, 3HEPIrus CBSA3H aTOMHBIX S7Ep; IPU ONMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIHOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIWYMHY C JAPYTUMHU

BEIWMYMHaAMU, BBIYHUCIATHh 3HAYCHUEC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3JI€KTPOMArHUTHOM MHIYKIUH, 3aKOH
IPSIMOJIMHEHHOT O pacpOCTPaHEHUI CBETA, 3aKOHBI OTPAaXKEHU CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
dorosddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMIIyJIbCa, 3aKOH COXPAHEHUs DHIIEKTPUYECKOro 3apsia, 3aKOH
COXpPaHEHUs MaccoBOrO0 4uciaa, MHocTynaarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclaja; MpH JTOM pa3IMyYaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIllpaBJICHUC BCKTOpAa HWHAYKIHU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO37aBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAaHUIO (PU3NUECKUX SBICHUIN
U TIPOIIECCOB C MCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEpPEHUM;
pu 3ToM (GOpMYIMPOBATE POOIEMY (3a/1a4y) U TUIIOTE3y yUeOHOTO
OKCIEpUMEHTa,  coOupaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO

000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymecTBIITh TNpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJbHBIM CIOCOO M3MEpeHUs U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMCpCHI/Iﬁ
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11.11

11.12

HccnenoBaTh 3aBUCUMOCTH (PM3UUECKUX BEIIMYMH C UCIIOIB30BaHHEM
OpSIMBIX M3MEPEHUI; NPU OSTOM KOHCTPYHMpPOBaThb YCTaHOBKY,
bukcupoBaTh pe3yNbTaThl MOTYYCHHONW 3aBUCHUMOCTH (U3UYECKUX
BEJIMYMH B BUJIE TaOJIUIl U TPapUKOB, €J1aTh BBIBOBI 110 Pe3yJbTaTamMm

HUCCICI0BaHUA

CoOmtomath mpaBuia 0€30MaCHOrO Tpylda TIpU  IMPOBEICHUU
UCCIIEIOBAaHUI B paMKax Y4eOHOTro »SKCIepUMEHTa, Y4eOHO-
HCCIIEN0BATENBCKON U IPOEKTHOU AESATEIbHOCTH C UCTIOJIb30BAHUEM

U3MEPUTEIbHBIX YCTPOICTB U 1a00paTOPHOro 000pyAOBaHUS

11.13

11.14

11.15

11.16

Pemartp pacuétHble 3a1a4u ¢ SIBHO 33JJaHHON (U3NYECKOM MOJIENbIO,
UCHONB3YS (M3UUECKHUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHalIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
(bu3HYeCKre BETMYUHBI B POPMYJIIbI, HEOOXOIUMBIC [Tl €€ pEIICHHSI,
MPOBOJIUTh PAacy€Thl M OLEHUBATh pPEAIbHOCTh IOJIYYEHHOTO

3Ha4YCHUA (bHSquCKOﬁ BCIIMYHMHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'M4YCCKHU
HCIIPOTHUBOPCUUBYHO LICTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)H3H‘~I€CKI/IC SABJICHUA

Hcnonp30BaTe MpHU pelmieHHH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTUU JUISl IOUCKA, CTPYKTYpPUPOBAHMS,
UHTEpIpeTalliyl U IMpeICTaBIeHHUs] YUeOHOH M Hay4yHO-TIONYJISIpHON
UHpOpMaLKH, TOTYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB; KPUTHUECKU
AHAIM3UPOBATH MOJIyYaeMyto HH(OPMALINIO

OOBSICHATH MPUHLUIBI ASUCTBUS MalllH, MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3inyarh YCJIOBUS HMX O€30IIaCHOTO MCIIOIb30BaHUS B

HOBCEIHEBHON KU3HU

11.17

11.18

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apYOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IIPOLIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TeOpETHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU
KHU3HU JUId  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMHU YCTPONCTBAMH, MJIi COXpaHEHHS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHS B

OKpYKarollen cpee

11.19

PaboTath B rpymnme ¢ BBINOJHEHHEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyIIbl,  PAlMOHATBHO  paclpeiessTh

00SI3aHHOCTU | IJIAaHUPOBAThL ACATCIIBHOCTD B HCECTAHAAPTHBIX
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CUTyalluAX, aACKBATHO OLICHHBATH BKJIAJ KaXXI0Io H3 YYACTHHUKOB

TPYIIBI B PELICHUE pacCMaTpUBaeMOi MpoOIeMBbl
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HNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
pas3jaena

Kox nposepsiemoro

3JIEMCEHTA

IIpoBepsieMble Y1€eMEHTHI COAEPKAHUA

OU3NKA 1 METOJIbI HAYYHOI'O ITIO3HAHN A

1.1

®uszuka — Hayka o npupoje. Hayunble
METO/bl TO3HAHUSI OKPYXKAIOIIET0 MHpa.
Ponpb skcniepumeHTa U TEOPUM B Mpoliecce
MO3HAHUSL TMPUPOJBL. DKCIEPUMEHT B

¢busuke

1.2

MopenupoBanue (GpU3MYECKUX SBICHUH H
MPOLIECCOB. Hayunblie TUITOTE3BI.
dusnyeckue 3aKOHBI U TEOPHH. | paHHIIBI
NPUMEHUMOCTH  (DU3UYECKHX  3aKOHOB.
[Mpuammn cootBercTBUs. Pone m mecto
¢u3ukn B (HOPMHUPOBAHUU COBPEMEHHOM
HAyYHOU KapTUHBI MHpa, B MPAKTUYECKOU

NeITeIbHOCTH JII0ICH

MEXAHHWKA

KMHEMATHKA

211

MexaHn4deckoe JABHKCHUC.
OTHOCUTENBHOCTh MEXaHHYCCKOTO

nBuxkeHus. CucreMa orcuéra. TpaekTopus

2.1

2172

2.13

[lepemerenue, CKOpOCTh (cpennsis
CKOpPOCTb, ~MTHOBEHHas CKOPOCTb) H
YCKOpEHHE MaTepualbHOH TOYKH, HX
MPOEKIIUM Ha OCH CHUCTEMBI KOOP/MHAT.
CrnoxeHue TmepeMelleHUH M CII0KEHUe

CKOpOCTE

PaBrOMepHOE U PaBHOYCKOPEHHOE
npsMosiiHeiiHoe — aBwkeHue. [ 'paduku
3aBUCUMOCTH  KOOpPAMHAT,  CKOpPOCTH,
YCKOPEHMS, IYTH U  IEPEMEIICHUS

MaTepI/IaHLHOfI TOYKH OT BPEMCHHA
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214

CBoOoaHoe majieHre. Y CKopeHue

CBOOOIHOTO MaJECHUSA

2.15

2.1.6

2.1.7

Kpuonuneiinoe nuxenue. PaBHoMepHoe
JBIDKEHUE  MaTepUabHOW  TOYKH IO
OKPY’KHOCTH. VYrnosas CKOpOCTb,
JIuHeWHas ckopocTh. [lepuon m wyacrora.

LleHTpOCTpEMUTENILHOE YCKOPEHUE

TexHudeckue yCTpOMCTBA:  CIIMIOMETD,
JIBUKEHUE CHApsIIOB, LIEMTHbIE U PEMEHHBIE
neperayu

[IpakTnueckue  paOOTHI. H3zmepenne
MIHOBEHHON ckopocTH. MccnenoBanue
COOTHOUIEHUS MEXIY NyTSIMU,
PO ICHHBIMHU TEJIOM 3a
[IOCJIEIOBATEIbHBIE PABHBIE IMPOMEKYTKHU
BpEMEHU pu PaBHOYCKOPEHHOM
JBUKEHUM C HAYaJlbHOM  CKOPOCTHIO,
paBHON Hym0. HM3ydeHune [BUKEHUS
mapvka B BS3KOW XKUAKOCTU. M3yuenue
JIBAKEHUSA Telna, OpOIIIEHHOTO

TOPU30OHTAJIbHO

2.2

JTMHAMUKA

221

IIpuHuun  otHocutTensHOCTH  ['anmunes.
IIepBoiit 3akoH Hbrorona. MHepunansHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tena. Cuna. [Ipuaimn

CYIIEPIIO3UIINH CHTI

Bropoit 3aKOH HeroTona U1
MaTEpUaIbHOM TOYKHM B HWHEPLUAIBHON
cucreme orcuéra (MUCO). Tperuit 3akon

Hrrotona nms MaTCpHUAJIbHBIX TOUYCK

224

2.2.5

2.2.6

64

3akoH BcemMupHoro Ttsarorenus. Cunna
TshKecTd. llepBas kocMuyeckass CKOpPOCTb.
Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpenue. Cuia TpeHus

CKOJIB’)KCHHUA W CHJIa TPCEHUA  IIOKOA.




2.3

Koaddurment TPEHUSI. Cuia
CONMPOTUBJICHUA MNpU ABUXCHUU TCJIa B

KHUAKOCTU HUJIM Ia3€

2.2.7

2.2.8

2.2.9

2.2.10

HOCTyrIaTeJ'IBHoe u BpaiaTCJIbHOC

JBUKCHHE a0COTIOTHO TBEPAOTO TelIa

Momenr CUJIBI OTHOCHUTEIILHO ocHu
Bpamenusi. Ilnedo  cunel.  YcmoBus

paBHoBecust TBEpAoro Tena B UCO

TexHuyeckue ycCTpoicTBa: MOALIUITHUKY,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[TpakTnueckue paboTHL. Wzyuenue
JBWDKEHUST  Opycka 1O  HAKJIOHHOH
IINIOCKOCTHU 110/ HeﬁCTBHCM HECKOJIBKHUX
cui. MccnenoBaHue 3aBHCHMOCTH — CHIT
yIIPYTOCTH, BO3HUKAIOIIIAX B
neGopMHUpyeMOl MPYKHUHE U PE3UHOBOM
oOpasiie, OT BEIMYMHBI WX JIedopManuu.
HccnenoBanue  yCIIOBH  paBHOBECHS

TBEP/IOTO TeJla, UMEIOIIETO OCh BPALCHUS

3AKOHBI COXPAHEHNM A B MEXAHUKE

231

2.3.2

NMnynsc MaTepualbHOW TOYKH, CUCTEMBI
MaTepHUaIbHBIX ToueK. VMIynbc cuisl u

HU3MCHCHHUEC UMITYJIbCA TCJIa

3akoH coxpaHeHuss wumnyiasca B HCO.

PeakTtuBHOE ABHKEHHUE

2.3.3
2.34

2.35

Pabora cuibl
MomHoCTh CHIIEI

Kunernueckass »dSHepruss MarepuagbHOU

TOYKH. TeopeMa 0 KHHETHYECKOU OHEPIrun

2.3.6

2.3.7

ITorenumaneHas sHeprus. lloreHunansHas
SHEprusi  ynpyro  nedopMHpOBaHHON
npyuHbl. [loTeHnManbHas sHeprus Ttena

BOJIM3U MTOBEPXHOCTH 3eMIIU
[loTennmaneHple W HENOTEHUHAJIbHBIE

cunel. CBs3b pa6OTBI HCIIOTCHIMAJIbHBIX

CHJI C UI3BMEHCHHEM MEXaHUIECKOM SHEPTUun

65




3.1

CHUCTEMBI TECII. 3aKoH COXpPAaHCHUA

MEXaHUYECKON IHEPTUn

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
TexHudyeckue  yCTPOWCTBA:  JIBUJKCHHE
2.3.9 paker, BOAOMET, KoOIep, MPYKUHHBIN
MUCTOJIET
[Ipaktuyeckue paboTel. M3yueHue cBs3M
2310 CKOpOCTEH Ten Tpu HEYNpyroMm yaape.

HCCJ’IGI{OB&HI/Ie CBA3HU pa6OTI)I CHJIBI C

HU3MEHEHHEM MEXaHHYSCKOM OHCPIuu TCjia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

3.11

3.1.2

3.13

3.14

OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-
KHHETUYECKOW  Teopuu.  bpoyHOBckoe
JBIKEHUE. Huddy3us. Xapakrtep
JIBUKCHHUSI ¥ B3aUMOJICHCTBUSL YaCTHUIL
BelIeCTBa

Mogenu CTpOE€HHMS ras3oB, JKHUIKOCTEH U
TBEPABIX Tel U OOBSICHEHHE CBOMWCTB
BELIECTBA HA OCHOBE ATUX MOJIEJIeH

Macca monekyn. KonnyecTBo BemiecTsa.
[TocTostnuass ABoraapo

TenmoBoe paBHOBecue. Temmneparypa u €€

n3mepenue. [llkana remneparyp Lienscus

3.15

Mopnens wuneansHoro rasza. (OcHOBHOe
YpPaBHEHHE  MOJIEKYJISIPHO-KHHETUYECKON

TCOpHUU UACAIBHOI'O Ir'a3a

3.16

3.1.7

AbGconoTHas Temrepatypa Kak —Mepa
cpenHeu KMHETUYECKON JHEpPruu
TEIJIOBOIO IBHKEHHUs YacTull rasa. llkamna

temriepatyp KenbBuna

VpaBnenue Knameiipona — MeHneneena.

3akoH /lanbTOHA

3.18

66

l'azoBpie  3akoHbl.  M3omponeccsl B
UJEAIBHOM  Ta3e C  TIOCTOSIHHBIM
KOJINYECTBOM  BEIECTBa: n30TepMa,

u3oxopa, u3zobapa




3.2

3.1.9

TexHuueckue yCTpOHCTBA: TEPMOMETD,

OGapomerp

3.1.10

3.2.1

[IpakTuyeckue pabotel. U3MepeHne macchbl
BO3JyXa B KJIACCHOU KOMHArTe.
Uccnenosanue 3aBUCUMOCTU MEXKITY
napaMeTpamMu COCTOSIHMSI Pa3peXeHHOIO

rasa

OCHOBbI TEPMOJIMHAMUKN
TepMmonnHamnyeckas cUcTeMa.
BuyTpeHnHss 3Heprus TepMOAMHAMUYECKON

CHCTEMBI B CIIOCOOBI €€ N3MEHEHH

3.2.2

KomnyectBo ~ temnotsl M pabora.
BuyTpeHHs1  SHeprus  OJHOATOMHOIO

naCaJIbHOI'O ra3a

3.2.3

Bunawr TeIIoNepelaun:
TEIUIONPOBOAHOCTD, KOHBEKIIHS,
n3nydeHue. TermroéMKOCTh Tena. Y 1eapHast
TEILIOEMKOCTb BEIIECCTBA. Pacuér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAaAIC

3.24

3.25

IlepBsiit 3aKOH TEPMOAVMHAMUKHU.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJUHAMUKHU K U30IPOLECCAM.

I'padmueckas unTepnperanus paboThl ra3a

Tenossle MamuHbl. [IpuHIUIIBL 1EelCTBHS
TemIoBbIX ~ MamuH.  IIpeoOpa3oBaHus
SHEPrud B TEIUIOBBIX  MalllMHAaX.
Koaddunment nonesHoro nencTeus (nanee
— KII1 ) rermoBoit mammuusbl. [{ukn Kapuo u

ero KIIJ{

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mpoleccoB B MPHPOJE.
TemaoBele OBUraTeNd. OKOJOTHMYECKHE

HpO6HCMLI TCIINIOOHCPICTUKHA

3.2.7

TexHudeckue  yCTpPOMCTBA:  JBUTATEIIb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAUJIBHUK, KOHAUTTUOHCD
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3.2.8

[IpakTrueckue  pabOTHI. H3mepenne

YAEIBHON TEMIIOEMKOCTH

3.3

4.1

ATPET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE

ITEPEXO/IbI

331

3.3.2

3.3.3

ITapooOpazoBanue u KOHJICHCALHs.
Hcnapenne u kunenue. Y neibHas TEIioTa
apooOpa3oBaHusl. 3aBUCHMOCTD

TCMIICPATYPhI KUIICHUA OT AAaBJICHUSA

AOCONIOTHAsS ¥ OTHOCUTEIIbHAS BIIAXKHOCTD

Bo3ayxa. HacelleHHb1 niap

Teépmoe Tteno. Kpucraumueckue u
amopdHbIe Tema. AHU30TPONMHS CBOMCTB
KPUCTAJLJIOB. Kunkue KPUCTAJUIBI.

COBpCMeHHBIC MaTCpHraIbl

3.34

3.3.5

3.3.6

3.3.7

411

IInaBnenue u KpuUucCTaJlIn3alus. Y aenbHas

TeruioTa miasiaeHus. Cyonumanus
YpaBHEHHE TEIIIOBOTO OamaHca

TexHu4eckue YCTpPOWCTBA: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU
IIOJIyYEHUsI COBPEMEHHBIX MATEepUajoOB, B
TOM qucie HaHOMAaTEpHaJIOB, "

HaAHOTCXHOJIOI'NH

[IpakTuyeckne  pabOTHI. H3mepenune

BJIA)KHOCTH BO3yXa

SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

DnexTpu3anus Tel. DJIEKTPUUECKUI 3apsil.

I[Ba BUA SJICKTPUYICCKUX 3apsa10B

41.2

4.1.3
41.4

HpOBOI[HI/IKI/I, AUIJICKTPUKHU n

MOJTYTIPOBOTHUKH
3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsaa

Bsaumonerictsue 3apsinoB. 3akoH Kynona

4.1.5

Onexrpuueckoe none. HanpsxénHocTh
3JIEKTPUYECKOIO TIOJIAL. [TpuHIMN
CyNeprno3uuu. JIMHUKM HapsKEHHOCTH

QJICKTPHUYCCKOIO I10JIA
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4.1.6

PaboTta cmi 3J€KTpOCTATHYECKOTO TOJIS.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

4.1.7

4.1.8

4.1.9

4.1.10

HpOBOIIHI/IKI/I n AUSJICKTPUKHU B
IIOCTOSAHHOM SJICKTPUYIECKOM I10JIC.

I[I/IBJIGKTPI/I‘-IGCKaSI MMPOHUIIACMOCTDb

DNEKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTH IIIOCKOTO KOHACHCATOPA.

DHeprus 3apsHKEHHOI0 KOHAEHCaTopa

TexHuyeckue yCTpONCTBA: 3JIEKTPOCKOIL,
ANEKTPOMETP, AJIEKTPOCTATUYECKAS
3aluTa, 3a3e€MJICHHE JIIEKTPONpUOOpOB,

KOH/JIEHCATOP, KCEPOKC, CTPYHUHBIN IIPUHTEP

[Ipaktnyeckne  pabotel.  M3mepenue

BHGKTpOéMKOCTI/I KOHIACHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

4.2.2

CPEJIAX

VYcaopus CYICCTBOBAHUA IMOCTOAHHOI'O
QJICKTPHUUYCCKOI'O TOKa. HcToyHUKHN TOKa.

Cuita Toka. [1ocTOSIHHBINH TOK

Hanpsixenne. 3akon Oma Juid ydacTka

Ja(S20041

4.2.3

SHGKTPH‘ICCKOG COIIPOTUBJICHHE.

YaenpHOE COIIPOTUBJICHHUEC BCIICCTBA

4.2.4

4.2.5

[TocnenoBarensHOE, napasuienbHoe,
CMEIIIaHHOE COSIMHCHHE TTPOBOTHUKOB
PaGora »snextpuyeckoro Toka. 3aKoH

Jxoyina — Jlenna

4.2.6

MOIIHOCTh QJICKTPUYCCKOT'O TOKA

4.2.7

anekTpoaBrkymas cuna (nanee — DJ(C) u
BHYTPEHHEE CONPOTUBJICHWE HCTOYHHKA
Toka. 3akoH OMa /715l OTHOM (3aMKHYTO )
JIEKTPUIECKON LEIN. Kopotkoe

3aMbIKaHUE

4.2.8
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ONEeKTpOHHAs MPOBOAUMOCTh  TBEPABIX
METAJIJIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METaJUIOB oT TEMIIEpaTypBHI.

CBepxnpoBOIMMOCTb




4.2.9

DIIEKTpUYECKU TOK B Bakyyme. CBOMCTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBoAHUKHU. CobcTBeHHas u
MIpUMeCHast MIPOBOJAMMOCTh
MOJYIIPOBOIHUKOB. CaoiicTBa p-n

nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI

4211

DJIEKTPUYECKUH TOK B  JJIEKTPOJIUTAX.
DNEeKTpONIUTHYECKAs JTUCCOIUAITUS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENBHBIN U HECAaMOCTOATCIbHBIN
paspsn. Paznuunbie THIIBI
CaMOCTOATEJIBHOTO  paspsana.  MomHusl.

ITmazma

TexHudeckue yCTpOWMCTBA: aMIepMerp,
BOJITMETP, pEOCTaT, HCTOYHUKU TOKa,
AJIEKTpOHArpeBaTeIbHbIE npuOopHI,
JJIEKTPOOCBETUTEIIbHBIE pudopBI,
TEPMOMETP CONPOTUBJIEHMSI, BaKyyMHBIN
MO, TEPMHUCTOPbl U  (OTOPE3UCTOPHI,

HOJIprOBOI[HI/IKOBI)If/'I JUO0a, raJlbBaHHUKa

[IpaxkTueckue paboTHI. N3yuenne
CMEIIaHHOTO COEANHEHMSI PE3UCTOPOB.

N3mepenne DJIC ncTOYHMKA TOKa M €ro
BHYTPEHHETO COINPOTHBIICHUS.

HaGmronenue anexrponuza

11 KITACC

Kon
pa3nena

Koanposepsiemoro
3J1eMEeHTa

IIpoBepsiemblie 3JIEMEHTHI
coep KaHusA

4

OJIEKTPOAMMHAMUKA

4.3

MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHA S UHAYKIWA

43.1

IlocTosiaHEBIE MAarHUThI.
B3aumoneiictBue MOCTOSIHHBIX

MAarHuToB
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4.3.2

MaruutHoe mnoje. BekTop MarHUTHOM
uHAyKOud. [IpuHOMN Cyneprno3uini.
Jluanm marauTHOM nHAYKUMK. KapTuHa
JIMHUM MAarHUTHOM WHIAYKUHMHU IIOJS

IIOCTOAHHBIX MAarHuTOB

4.3.3

MarnuTtHoO€e noJie IPOBOJHUKA C TOKOM.
KapruHa JsmHMM 1O JJIMHHOTO
MPSIMOTO IPOBOJIHUKA M 3aMKHYTOI'O
KOJIBLIEBOT'O TPOBOJHMKA, KaTYIIKU C
TOKOM. OneIT Opcrena.
B3anmoneiictBue  MPOBOJHUKOB  C

TOKOM

4.3.4

435

4.3.6
4.3.7

4.3.8

Cuna Amrepa, €€ MOIyJIb U
HaIpaBJICHUE

Cuna Jlopenma, €€ Moayilb U
HarpaBjeHue. /[BHKEeHHE 3apsyKeHHOU
YacTUIbl B OJHOPOJHOM MAarHUTHOM
nosie. Pabota cuiel Jlopenna

SIBnenue 3NeKTpOMarHuTHOM MHAYKITUH
[ToTok BeKTOpa MArHUTHON MHIYKLIIHHU
OJ1C WH]TYKIIHAH. 3akoH

BHCKTPOMaFHHTHOﬁ HHAYKIOUU CDapaz[e;I

4.3.9

4.3.10

BuxpeBoe anekrpudeckoe mnoise. IC
WHAYKIWU B TPOBOJTHUKE, IBUKYILEMCS
MOCTYMATENbHO B OJTHOPOJTHOM

MAarsuTHOM II0JIC

IIpaBuno Jlenna

4.3.11

4.3.12

NHIyKTUBHOCTS. SIBnenue
camounaykiuu. JJ]C camonHIyKIuu
DHeprusi MarHUTHOTO TOJISI KaTYIIKU C

TOKOM

4.3.13

3JICKTp0MaI‘HI/ITHOC II0JIC

4.3.14

71

TexHuaeckue yCTpOﬁCTBaI IIOCTOSAHHBIC
MarHurThbl, OJICKTPOMArHuThl,
QJICKTPOJABUTATCIIb, YCKOPUTECIIN
OJICMCHTAPHBIX YaCTUll, WHAYKIHWOHHAaA

1c4Yb




5.1

4.3.15

[Ipaktuueckne pabotel. M3yueHue
MArdmTHOI'O II0JI KaTyIJ_IKI/I C TOKOM.
UccnenoBanue neicTBUST MOCTOSIHHOIO
MarHuTa Ha  pPaMKy C  TOKOM.
Hccnenosanue SIBJICHUS

AJEKTPOMATHUTHON MHIYKLIMU

KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

.11

512

Konebarensaas cucrema. CBoOOnHBIE
KoJIeOaHusI. I"apmonunueckue
KoJIEOaHHUSL. [Tepuon, 4acToTa,

amIuuTyna u ¢asa KoneOaHui

IIpy>xvHHBII MAasITHHK.

MaTtemMaTH4eCKH MasiTHUK

5.1.3

5.14

5.15

YpaBHeHue TapMOHHYECKHX
KoJicOaHuiA. Kunematuueckoe u
JIUHAMUAYECKOE OIMCAaHUE

KOJIE0ATEIHFHOTO ABKEHUS

IIpeBpammenue SHEPIUU pu
rapMOHHUYECKUX Konebanusx. CBs3b
aMIUTUTYJbl  KOJEOaHUN  MCXOJHOU
BEJIMYMHBI C aMIUTUTYAaMH KoseOaHui

€€ CKOpOCTHU U YCKOPEHHUS

Konebarenbubiii koHTYp. CBOOOAHBIE
JJIEKTPOMAarHuTHbIE  KoJe0aHHud B
uealbHOM KOJIEOAaTEIbHOM KOHTYpE.
AHajoruss Mexny MEXaHHYECKUMHU U
AIIEKTPOMAarHUTHBIMU  KOJIEOAHUSMHU.

®opmyna TomcoHna

5.16

3aKOH  COXpaHEHMsI  SHEpruu B

nacaJibHOM KoJie0aTeIbHOM KOHTYpC

5.1.7

5.1.8

72

BoinyxeHHbie MEXaHUYECKHUE
konebanusa. Pesonanc. Pe3onadcHas
KpuBasl. BrinyxieHHbie

SJICKTPOMAarduTHBIC KoJIcOaHHs.

Ilepemennbii Tok. CHHYCOMAAIBHBIN

HepeMeHHLIf/'I TOK.




MontHocTb MIEPEMEHHOTO TOKA.

5.1.9 AMIUIATYAHOE u NeNCTBYIOLIEe
3HAYEHHUE CUJIBI TOKA M HAMPSHKEHUS
Tpancdopmarop. [IpousBoacTso,
nepegaya u notpedieHue
AIEKTPUYECKOM SHEpPruMu.
OKOJIOTHYECKUE pucKu pu
5.1.10 .
MIPOU3BOJICTBE ANEKTPUUECKOM IHEPTUU.
Kynbrypa HCTIIOJIB30BaHUSA
AIIEKTPOPHEPTHMH B IOBCEIHEBHOMN
KU3HU
TexHuueckue YCTPOWCTBA:
5.1.11 ceiicmorpad, 3JIEKTpUYECKUIl 3BOHOK,
JIMHUM 3JIEKTponepeaay
[TpakTueckue pabotel. MccienoBanue
3aBUCHUMOCTH nepuo/ia MaJTbIX
KojeOaHuil rpy3a Ha HUTH OT JJIMHBI
5.1.12 HUTH M Maccel rpysa. HMccnenoBanue

IEPEMEHHOTO0 TOKa B [ENU U3
MOCJIEI0BATECIBHO COEIMHEHHBIX

KOHACHCATOpA, KATYIIKHU U pE3UCTOPa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.21

5.2.2

Mexanuyeckue  BOJHBI,  YCJIOBUS
pacnpoctpanenus. Ilepuon. Ckopocthb
pacnpocTpaHEHUs U JUJIMHA BOJIHBI.
[Tonepeunbie ¥ MPOOIBLHBIE BOJHBI

NuTtepdepentus 151 mudpakims

MEXaHUYCCKHUX BOJIH

5.2.3

524

3Byk. CkopocTe 3Byka. [poMKoCTh
3ByKka. Beicora Tona. TemOp 3Byka

DJNEeKTPOMarHuTHbIE BOJIHBL. Y CIIOBHS
W3ITYYCHUST DJICKTPOMArHUTHBIX BOIH.
B3anmuas opuentanus Bektopos E, B u
U B DJIEKTPOMarHUTHOM BOJHE B

BaKyyMe

525

CBolicTBa QJICKTPOMArHUTHBIX  BOJIH:

OTpPaAXCHHUCE, MMPECIOMJIICHHUC,
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5.3

HOJISIpU3aIys, mudpaxmus,
UHTEpEPEHITHS. CkopocTb

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ilxama  PIEKTPOMArHUTHBIX  BOJIH.
[IpuMeHeHue 31eKTPOMArHUTHBIX BOJIH

B TEXHUKE U OBITY

5.2.7

5.2.8

5.3.1

[TpuHIIATIBI PaaroCBsI3U u
TCICBUICHMUS. Panuomnokanusi.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE
OKPYXaIOILEH Cpeabl

TexHuueckue YCTPOMCTBA:
MY3bIKaJIbHbIE WHCTPYMEHTBHI,
YIIBTPa3BYKOBAs JINarHOCTHKA B
TeXHUKE W  MEIMIMHE,  pajap,
paguonpuéMHHK, TEJIEBU30p, AHTCHHA,

tenepon, CBU-neup
OIITUKA

[IpsiMmonuHeitHOE  pacnpOCTpaHEHUE

CBeTa B OJHOPOAHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAXKECHUS
ceera. [lloctpoenne wu300pakeHU B

IIJIOCKOM 3€pKaJIC

5.3.3

[penomenue CcBeTa. 3aKOHBI
MpESIOMIICHUsT  CcBeTa. A OCOJIFOTHBIN

MMOKa3aTeiib MPEIOMIICHUA

5.34

5.35

Ilonxoe BHYTPEHHEE OTpayKEHUE.
IIpenenbubii yroma IIOJIHOTO

BHYTPEHHETO OTPAKEHUS

Hucnepcus csera. ClOXHBIM cocTaB

oenoro ceera. L{Ber

5.3.6
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CoOuparolye u paccenBaroLINe JIUH3HI.
Tonkas nmuH3a. POKYCHOE PACCTOSIHUE U
ONTHYECKas CWJIa TOHKOW JIMH3BL
ITocTpoenne M300paxeHui B
COOMPAIOIINX u paccenBaroIInX
nuH3ax. QPopmyna TOHKON  JIMH3BIL.

YBenuuenue, 1aBaeMoe JUH30MU




5.3.7

[Ipenenst MPUMEHUMOCTH

r€OMETPUYECKON ONTUKH

5.3.8

5.3.9

5.3.10

Wntepdepennus cBera. KorepeHTHbIE
UCTOYHUKH. YCIIOBHS  HaOJIOICHUS
MakCUMyMOB ¥  MHHHMMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JIBYX
CHUH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakmust cBera. [udpaknmoHHas
pemérka.  YcioBue — HaOIIOACHUS
IJIaBHBIX MAaKCUMYMOB TIIPH MaJCHUHU
MOHOXPOMATHYECKOTO cBeTa Ha
JU(PPAKIUOHHYIO PEIETKY

Honﬂpmaum{ CBETa

53.11

TexHuuUECKHE YCTPOWCTBA: OYKH, JIyIIa,
¢doroanmapar, MPOSKIMOHHBIN anmapar,
MHKPOCKOI, TEJIECKOM, BOJOKOHHAsS
onTukKa, AuQpaKIMOHHAS peméTKa,

MOJIAPpOr A

5.3.12

[IpakTnueckue pabotel. M3mepenue
ITOKa3aTelst IIPEJIOMIICHUS.
HccnenoBanue CBOMCTB N300pakeHUI B

nunH3ax. Habmonenue aucnepcun ceera

BJIEMEHTAI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannns MIPUMEHUMOCTH
KJlaccuueckod MexaHuku. llocrymnarsl
TEOPUHU OTHOCUTEJIbHOCTH:
WHBAPUAHTHOCTL MOXYJIS  CKOPOCTH
cBeTa B BaKyyMe, IIPUHIAIT

OTHOCUTEJILHOCTA DHUHIIITEHHA

6.2

6.3

OTHOCHTEILHOCTh OOAHOBPEMCHHOCTHU.
3aMe,Z[JIeHI/Ie BpPpEMCHU W COKpAIICHHUEC

JITAHEI

OHeprus ¥ HUMIOYIbC CBOOOJHOMN

YaCTHUIIbI

6.4
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CBsi3b MaccChl ¢ SHEpPTUeH U UMITYJIECOM
CBOOOJIHOM YaCTHUIIBI. DHEPTrHUsl IMOKOS

cBOOOIHOM 4aCTHLIBI




KBAHTOBA ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKHU

711

®otonsl. Dopmyna I[lmanka cBs3u
Hepruu (OToHa C €ro YacToTOH.

DHeprus U UMIyibC GoToHa

7.1.2

7.1.3

7.1.4

OTKkpsbITHE u UCCIIeJOBaHHE
doroaddexra. Onpiter A.I'. Cronerona.

3akonsl hoTodddexTa

YpaBHeHue DHUHIITEHHA s
dboroadpdexra. «KpacHas rTpaHUIa»
dororddekra

Hasnenne  cera. Omwitel  I1.H.

JleOeneBa

7.15

XHUMHUECKOE ﬂeﬁCTBHe CBCTa

7.1.6

Texuuyeckue yCTpOiicTBa:
¢doToreMeHT, POTONATINK, COTHEUHAS

Oarapesi, CBETOUO/

7.2

CTPOEHUME ATOMA

721

Monens atoma Tomcona. OIBITE
Pezepdopaa no uccnenoBanuio
crpoenust aroma. [Imanerapnast Mmoziennb

aToMa

7.2.2

IToctynater  bopa. HM3nyuenue wu
noryomeHe (OTOHOB IPU IEPEXO]e
aToMa ¢ OJHOIO YPOBHS DJHEPIUMM Ha
npyroi. Buael cnextpoB. Cnextp

ypOBHeﬁ OHEPIrur aToMa BOAOpOJa

7.2.3

724

7.2.5
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BoaHoBrle cBoMicTBa yacTUIl. BOJHEI e
Bporis. KopnyckynsipHO-BOJIHOBO#M
nyanusM. Jludpakius 3MeKTPOHOB Ha

KpHCTaIax

CrioHTanHOE " BBIHYKJICHHOE
W3JIy4YeHHE. YCTPOMCTBO M MPUHLIMI
paboThl 1azepa

TexHuueckue YCTPOWCTBA:
CHEKTpaJIbHbII aHaIN3 (CIEKTPOCKOIT),

JIa3ep, KBAHTOBBIM KOMIIBIOTCP




7.2.6

[Tpaktuueckue pabotel. Habmromenue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonabl HaOMIOACHUS U PErHCTPALUU

SJIEMEHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE PATHMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuio cocraBa
panunoakTuBHOrO M3nmy4deHus. CBoicTBa
anba-, Oera-, TaMMa-U3IIy4YCHUS.
Bnusiaue pagroakTHBHOCTH Ha KHUBBIC

OpraHUu3MbI

7.3.3

7.3.4

OTKppITHE TIPOTOHA W  HEWUTpOHA.
Hyxnonnast monens simpa I'eitzenOepra
— HWBanenko. 3apsa sapa. MaccoBoe

yucio sapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBIN U
MO3UTPOHHBIA  Oera-pacman. [amma-
U3Iy4eHHue. 3aKOH paJnOaKTHBHOTO

paciaaa

7.3.5

7.3.6

BHCPFI/IH CBJA3M HYKJIIOHOB B d1pC.

SAnepusie cuibl. Jledhekt Macco spa
Snepusle peakuuu. JleneHue u CHHTE3

saaep

7.3.7

Anepubi  peaktop. TepmosaepHsIi
cunre3. [Ipobiembl U MEpPCHEKTUBHI
AJIEPHON HHEPreTHKH. DKOJIOTMYECKHe

ACIICKThI smepHoﬁ OHEPICTUKU

7.3.8

OnemeHTapHble 4acTulpl. OTKpbITHE
II03UTPOHA. @yH/1aMEHTAJIbHbIE

B3aMMOJEUCTBHUI

7.3.9

TexHu4eckue yCTpOUCTBa: HO3UMETD,
kamepa BuibcoHa, snepHBIA peakTop,

aroMHas bomba

7.3.10

[TpakTuyeckue padotsl. MccnenoBanue
TPEKOB  YacCTHUIl (Mo roTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU
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8.1

Bun 3Bé3mHoro Heba. Co3Besnus, sipKre
3BE30bI, IUIAHETHI, HUX  BHIUMOE

NBYKEHHUE

8.2

8.3

Conueunas cucrema. IlmaneTsl 3eMHOU
rpynnbl.  [lmaHeTsl-rUranTel U HUX
CITyTHUKH,  KapJIMKOBBIC  IUTAHETHI.

Maunsie Tesra COMHEYHON CUCTEMBI

Connne, ¢dotochepa u armocdepa.

ConHeyHas akKTUBHOCTh

8.4

8.5

Hctounuk sHeprun CosHua U 3BE311

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU:
Mmacca, CBETUMOCTb, panuyc,
TeMIIepaTypa, nx B3aUMOCBSI3b.
JvarpaMma «CHEKTpaJIbHBIA KJIacC —
CBETUMOCTB. 3BE3 /1Bl TJIABHOU
IIOCJIEA0BATEIBHOCTH. 3aBUCHMOCTb
«Macca — CBETHUMOCTB» Uil  3BE3[

IJIaBHOM IOCJICA0BATCIIbHOCTHU

8.6

8.7

Bnyrpennee CTpOCHHUE 3BE3I.
CoBpemMeHHbIC MPEACTABIICHUS 0
MIPOUCXOKAEHUU U 3BoJtoMu ConHua u

3BE3. DTaIbl )KU3HA 3BE3]]

Mneunstii [Iyre — Hama [MamakTuka.
CnupanbHas cTpykTypa [amakTukwy,
pacnpezeneHue 3BE37, raza U MbUIH.
ITonoxxenne u newxkenue ConHua B
lamaktuke. Ilnockas u cdepudeckas

nmoacucTeMsl I aakTuku

8.8

Twunel ramaktuk. Pagumoramaktuky u
KBazapbl. YEpHble ObpIpbl B sAOpax

rajJaaKTHK

8.9

Bcenennas. Pacumimpenne BceneHHom.
3axon XaOOma. Pa3beranue ramakTHK.
Bo3spact u panuyc Bcenennoit, Teopust
bosbmoro B3peiBa. Moaens «ropsueit

Bcenennoi». PennkroBoe n3inyuyeHue
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8.10

Macmrabnas cTpykTypa BceneHHOI.
MeraranakTuka. Hepeménnsie

po0JIeMbI ACTPOHOMHH
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IIpoBepsiembie Ha EI'D mo ¢pusuke TpedoBanus

K pe3yJibTaTaM O0CBOEHHUsI 0OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl

cpeaHero oouiero o0pa3oBaHus

Kop,
npoBepPsIEMOro
TpeboBaHus

MpoBepsieMble TpeboBaHUS K NPpeaAMeTHbIM pe3yribTaTaM 0CBOEHUSI OCHOBHOIA
obpasoBaTesibHO NporpaMmMbl cpeaHero obLlero o6pasoBaHus

1

CdhopMMpOoBaHHOCTb YMEHUI pacno3HaBaTb (u3nYeckme sIBNeHns (Mpouecchl) 1
OO BACHATE MX HA OCHOBE M3YYeHHbIX 3aKOHOB

BnageHne ocHoBononararowmMMm (U3NYECKMMU MOHATUSMU U BENUYUHAMMU,
XapakTepusyLwmmm pumsnyeckmne npoLecchl

ChopMmnpoBaHHOCTb YMEHUI MPUMEHATb 3aKOHbl KIACCUYECKOW MEXaHMKW,
MOJEKYNSIPHOW (PU3UKM 1 TEPMOAMHAMUKM, 3NEKTPOANHAMMUKM, KBAHTOBOMW OU3NKK
Anst aHanu3a M OOBSACHEHUS ABNEHMW MUKPOMMpA, Makpomupa M Meramupa,
pasnuyaTtb yCcroBus (rpaHuubl, 06nactv) NPUMEHNMOCTU (DU3NYECKUX 3aKOHOB,
noHVMaTb BCeobLMi xapaktep yHAaMeHTanbHbIX 3aKOHOB M OrpaHUYEHHOCTb
MCNONb30BaHUSA YacCTHbIX 3aKOHOB; aHanuM3uMpoBaTb (M3MYecKne npouecchl,
NCNOSb3ys OCHOBHbIE MOMOXEHMS!, 3aKOHbI 1 3aKOHOMEPHOCTH

CdopMMpOBaHHOCTb YMEHWSI pasnuyaTb YCIOBUS TMPUMEHMMOCTM Mopdernei
p13nYecKMx Ten v NpPoLECCOB (ABNEHWNIA)

ChopMMpOBaHHOCTE YMEHMS pellaTb pacyeTHble 3aJayn C SBHO 3aJaHHOW U
HEeABHO 3afaHHOM (U3NYECKOM MOAENbl: Ha OCHOBAHWM aHanmsa YCrnoBuS
BblOMpaTb pusnyeckne mogenu, otsevaroLlme TpeboBaHUAM 3a4aun, NPUMEHSATb
GopMyribl, 3aKOHbl, 3aKOHOMEPHOCTM M NOCTynaTtbl (QU3NYECKUX TEOPWUA Mpu
MCNonb30BaHUN MaTeMaTMYeCKUX METOLOB peLLeHMs 3afad, NPOBOAMTL pacyeThl
Ha OCHOBaHMM WMEWLLINXCA AaHHbIX, aHanuMaupoBaTb pe3ynbTatbl U
KOPPEKTUPOBaTb METOAbI PELUEHUS C Y4ETOM NOJTyYEHHbIX pe3ynbTaToB

PewaTb KayecTBeHHble 3agayn, TpelbywolimMe MPUMEHEHUA 3HaHWMM M3 PasHbIX
pasgenoB LUKOMBHOMO Kypca (U3MKW, a TakKe WHTerpaumm 3HaHuih u3 gpyrux
npeamMeToB €CTECTBEHHOHAYYHOro LMKIa: BbiCTpaMBaTb JIOTMYECKYHO LEmnoyky
paccyXOeHUn ¢ Onopon Ha M3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTU N hrsndeckne
AABMEeHUs

BnageHne OCHOBHbIMM MeTOOAMW HAYYHOrO0 MO3HAHUSA, WUCMNOMNb3yeMbIMU B
du3mKke: NPoBOANTb MPSIMbIE U KOCBEHHbIE M3MEPEeHUs (PU3INYECKMX BENUYMH,
BblGUpas onTumanbeHbIi cnocob M3mMepeHus U UCMOMb3yd M3BECTHblE MEeTOoabl
OLEHKN MOrpeLIHoCcTeEN U3MepeHuin, NpPoBOAUTbL WUCCreaoBaHUe 3aBUCUMOCTEN
dn3nYeCKMX BEMWYMH C WCMOSIb30BaHMEM MPSAMbIX M3MEPEHUN, OObACHATb
nornyyYeHHble pesynbTaTthbl, UCMONb3Ys PU3NYECKUE TEOPUN, 3aKOHBbI U MOHATUSA, U
Aenatb BblBOAbl; cobnogatb npasBuna GesonacHoro Tpyda npu NpoBeAeHWM
nccneaoBaHUii B paMkax y4ebHOro akcnepvMMeHTa u yyebHo-uccneaoBaTenbCckon
AEeATENbHOCTU C UCMONb30BaHMEM LMAPOBLIX U3MEPUTENbHBLIX YCTPONCTB W
nabopartopHoro o6opyaoBaHus

ChopMUpPOBaHHOCTb YMEHWUIA aHaNM3NPOBaTh U OLLEHNBATbL NOCNEACTBUSA GbITOBOWA
MU MpPOU3BOACTBEHHOW [OEATENbHOCTM YeroBeKa, CBA3aHHOW €  OU3NYECKUMU
npoueccamu, C MO3ULUIA 3KOMNorndyecko 6es3onacHOCTM; MpeacTaBneHuii o
pauMoHanbHOM NPUPOAONONb30BaHNM, a Takke pasyMHOM WCMONb30BaHUU
AOCTVXKEHUIA HayKu WM TEXHOMOMii Ans AanbHenwero pasBUTUSI YenoBe4ecKoro
oblecTBa

OBnageHune pasnuyHbiMK cnocobamu paboTbl ¢ MHGOpMauuen uUsnMdYecKoro
cofepXaHus C UCMorb30BaHWEM COBPEMEHHbIX MHOPMAaLMOHHbLIX TEXHOMOMMI;
pasBuUTUE YMEHUN KPUTUYECKOro aHanm3sa 1 OLEeHKN JOCTOBEPHOCTU NnoryyaemMon
MHdopMaLnn

10

CdhopMMPOBaAHHOCTb YMEHUI NPUMEHSATL OCHOBOMONaratLiMe acTPOHOMUYEcKne
MOHATMS, TEOPUMN U 3aKOHbI ANA aHanm3a n 06bACHEHUs U3NYECKMX NPOLIECCOB,
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nponcxogdaLinx Ha 3ee3aax, B 3BE3HbIX CUCTEMaAX, B MeXranakTu4eckomn cpene;
OBWKeHns HeBeCHbIX Ten, 3BonouUMn 38e34 1 BceneHHon

IlepeyeHb 371eMeHTOB coep KaHus, IpoBepsieMbIX HA EI'D no pusnke

Kog Kon [MpoBepsemMbI aneMeHT coaepKaHus
pasgena/ | anemeHTta
TeMbI
1 MEXAHUKA
1.1 KNMHEMATWKA
1.1.1 MexaHuyeckoe paBmkeHne. OTHOCUTENBHOCTb MexaHudeckoro aApwxkeHusi. Cucrtema
oTcyeTa
1.1.2 MaTtepuanbHas Touka. z A TpacKTOpHA

Ee pagwnyc-BekTop:

F(t)=(x(t),y(t),z(1)), 7/ AF

Tpaekropus, -
nepemMelLleHuve: K

@) - -
AF=T(t)-T(t)=FK-7= y
= (Ax, Ay, Az) ; X
nyTb

CnoxeHune nepemeLleHuni:

AT, = AT, + A,

113 CkopocCTb MaTepuanbHOW TOYKK:
. Ar .
L=— = =(UX,Uy,UZ)
At At—0
AX . . :
L, = A =X, ananornuro Uy =Y, U, =7,
At—0

CnoxeHue ckopoctein: U =0, T, ,

BbluncrneHve nepemelleHns U Nyt maTepumanbHOW TOYKUM NpU  NPAMOSNTUMHENHOM

[BWKEHUW BOOMb OCU X MO rpaduky 3aBucumoctut Uy (t)

1.14 AD B
YckopeHne MaTepuanbHoi Todkn: & = AL =0 = (ax,ay,az ) ,
t At—0
Av, - : .
a, = At - (Ux )t, aHanornyHo a, = (Uy )t, a, = (UZ )t.
At—0
1.15 PaBHOMepHOE NpsIMONIMHEHOE ABUXEHUE:!
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X(t) = X, +u,,t

v, (t) = v, =const

1.1.6 PaBHOYCKOpEHHOE NPSIMOSIMHENHOE OBWXKEHUE:
at’
X(t) =Xy + Vgt + 22—
2
v (t)=vy, +a,t
a, =const
2 2
Uy, =0 = 2ax (XZ - Xl)
v, +0,
Mpu aBWXeHUn B O4HOM HanpasneHuu NyTb S= -t
1.1.7 CBobogHoe napgeHue. YckopeHue cBoGOAHOroO
nageHus. [iBnxeHne tena, 6poLeHHOro noa yrrinom
0 k ropnsoHTy:
X(t) =X, + Vgt =X, + 0, COS -t - .
v,
2 2 o
g,t . t lé
Y(t) = Yo +0p,t+—L— =y, +,5in at-I
2 2 ) A
Yo
v, (t) =0y =, COS @
_ _ i 0 Xo X
v, (t) =0y, +9,t =0, sina—gt
9, =0
g, =—g =const
1.1.8 KpuBonuHernHoe aswmxeHue. [BmkeHne matepmansHON TOYKU MO OKPYKHOCTMU.
YrnoBasi U NnHelHas ckopocTb Touku: U = ®R . Mpu paBHOMEPHOM ABVXEHUM TOUKM MO
21
OKpYyXHOCTN @ = ? =2nv
UZ
LleHTpocTpeMutenbHoe yckopeHue Todku: a = H =®’R. Monkoe yCcKopeHue
MaTepuanbHOW TOYKK
1.1.9 Teeppoe Teno. [NocTynaTensHoe 1 BpalaTernbHOe ABWXEHMe TBepAoro Tena
1.2 OVNHAMUWKA
121 MHepumnansHble cuctembl otcyeTa. [NepBbin 3akoH HbloToHa. MpuHLMN OTHOCUTENBHOCTU
Mannnes
1.2.2 m
Macca Tena. NMnoTHocTb BellecTtBa: P = V
1.2.3 = = =
Cuna. MpurHUMN cynepnosnuum cus: Fpasﬂoﬂeﬁm =R+tF+..
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1.2.4 BTopoii 3akoH HbtoToHa: aAng matepuanbHom Todku B MICO
F=ma: AP = FAt npn F = const
1.2.5 Tpetwii 3akoH HbloTOHa ANA  MaTepuanbHbIX &
Touek: F, =-F;, F, F,,
1.2.6 3aKoH BCEMUPHOIO TArOTEHWUS: CUMbl MPUTSXKEHUS MEXAY TOYEYHbIMU Maccamu paBHbI
mlmZ
F=G=3t.
Cuna Tsbkectun. LieHTp TshkecTn Tena. 3aBMCMMOCTb CUMbl TSXKECTUM OT BbICOTHI h Hag
NMOBEPXHOCTbIO NIlaHeTbl pagnMycoM Ro:
mg = GMm
L N2
(Ro+h)
1.2.7 Cwuna ynpyrocTu. 3akoH N'yka: Fx = -kx
1.2.8 Cwuna TpeHus. Cyxoe TpeHue.
Cvina TpeHUs CKONbXEHUS: FTp =uN |
Cuna TpeHus NoKos: F,<uN_
KoadpduumeHT TpeHus
1.2.9 F
_ 1
Nasnenve: P=-—=
S
1.3 CTATUKA
131 MOMEHT cunbl OTHOCUTENBLHO OCY BpaLLEeHUs:
|M| = F', rae | - nne4vo cunebl IE OTHOCUTENLHO
ocu, npoxogsLien yepes TOYKY 0]
nepneHauKynapHoO pUCyHKy F
1.3.2 - mi +m,K +...
LleHTp macc Tena. LieHTp macc cuctemMbl MatepuanbHbIX TOYEK: L U E—
m +m, +...
B ogHOpogHOM norne TAXecTu (Q = ConSt) LEeHTp Macc Terna coBnagaeT C ero LeHTPoMm
TSDKECTU
1.3.3 M, +M,+..=0
Ycnosusa paBHoBecus TBepgoro Tenas NCO: | = =
P P F+F, +..=0
1.34 3akoH lMackans
1.35 o . p=D.~+pah
JlaBneHune B XnaKocTu, nokosiwerica B UCO: P = Py P9
1.3.6 = 5

3akoH Apxumega: FAPX =P recn »

ecnu Teno n xuakocTb nokoaTcs B MCO, To Fapx = pgVasirecn

Ycnosue nnaesaHusa Ten
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1.4 3AKOHbI COXPAHEHWA B MEXAHUKE
141 MmMnynbc maTepuansHOW TOYKK: p=mo
14.2 Wmnynbc cuctemsl Ten: P = P+ P, +...
1.4.3 3aKOH U3MEHEHNSI U COXPAHEHMS UMNYnbCa:
BUCO AP =A(P,+ P, +-.) = Fpeun M+ Py AL+
B MCO Aﬁ = A( ﬁl + ﬁZ + ) = 0 ’ ecnm FlBHemH + F2BHemH +..= 0
PeaktuBHoe ABMxXeHUe
1.4.4 PaboTa cunbl Ha Manom nepemeLleHun: ﬁ.’
A=‘If‘-|Af|~COSa=FX-AX (
Ar x
145 MoLLHOoCTb cunsbl: .
ecnn 3a Bpemss Al paborta cunbl nsmexsieTca Ha o F
AA | To MoLHOCTL CUnb .
(Y]
AA
P=— =F-v-cosa
At At—0
1.4.6 ) mo? p2
KuHeTunueckas sHepruss matepuansHom Touku: E = =—
2 2m
3aKOH W3MEHEHUS KMHETUYECKOW 3JHEeprum CucTembl MaTepuanbHblX TOYeK: B
nco AE_, =A +A, +..
147 MoTeHUnanbHasa aHeprus:
Ana noTeHunanbHbIX cun A12 = Elnmem - EZHOTeHu = _AEnmeHu .
lMoTeHuunanbHas aHeprus maTepmanbHON TOYKM B OLHOPOOHOM none TAXeCTU: Enoreny =
mgh.
lMoTeHUnanbHasa aHeprus ynpyro geopmMupoBaHHOro Tena:
S
TOTEHI] 2
1.4.8 3aKOH U3MEHEHNST U COXPaHEHUS MeXaHNYEeCKOW SHepruu:
Ewvex = Exun + Enorenu,
B MCO AEMCX = ABCCX HCIOTCHIL. CHUJIT 3
B NICO AEmex = 0, ecnu Ascex venoreny. cun = 0
15 MEXAHNYECKWE KOJIEBAHUA N BOJTHbI
151 MapmoHnyeckne konebaHua maTtepumanbHOW ToukM. Amnnutyda u dasa konebaHwn.

KnHemaTtunyeckoe onncaHue:
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x(t)=Asin(ot+¢,),

o,(t)=x,
a, (t) = (UX )t = —(DZX(t) =a,+ ®’X=0 , TAe X - CMelleHMe U13 MOSIOKEHUN
paBHOBeCKS.

[vHaMu4eckoe onucaHue:
2
max = -kx, rae K = mo* . 370 3HaumT, yto Fx = -kx.

OHepreTmyeckoe onucaHue (3akoH CoOXpaHEHNs MeXaHUYECKON SHeprun):
2 2 2 2
mo°  kx® mo KA
+—=—T%=——=const
2 2 2

CBasb amnnuTyabl KonebaHwui CMelleHus MaTepuanbHOW TOYKM C  aMnnutTygamu
konebaHui ee CKOPOCTU N YCKOPEHWSI:

Upey =OA @ =®°A

15.2 2
Mepuop 1 YacToTa konebaHui; T= E = ; .
I
Mepurog manbix cBOGOAHLIX kKoNebaHun MaTeMaTU4YECKOro MasiTHUKA: T=2n 5 .
. m
Mepuron cBo6oAHbIX konebaHwii NPYKMHHOTO MasTHUKa: | = 27 ?
153 BbiHy>xaeHHble konebaHus. Pe3oHaHc. Pe3oHaHcHas kpvBas
154 MonepeyHble M NpoAonbHble BOSHbl. CKOPOCTb pacnpoCTpaHeHUs M OfvHa BOJSHbI:
v
A=0T =—
v
NHTepdepeHLma n gudpakums BosnH
155 3BYyK. CKOpOCTb 3BYKa
2 MOJEKYNAPHAA ®N3NKA. TEPMOOVNHAMUKA
2.1 MOJIEKYNAPHAA ®UN3UNKA
211 Mopgenn cTpoeHns rasoB, Xuakocteh u TeepAbix Ten. lNycTb TepmoanHamuyeckas
cuctema (teno) coctout M3 N OfMHaKOBbLIX MOMeKyn. Torga KONMYecTBO BellecTBa
N m
vV=—=—
N, n
rae Na - uucno Asoraapo, m - macca cuctemsl (Tena), M - MmonspHas macca Beliectsa
2.1.2 TennoBoe ABMXeHNEe aTOMOB U MOJSIEKyN BeLlecTBa
2.1.3 B3aumopgencTBme yacTtuy, BellecTBa
214 Ondpdysusa. BpoyHoBCKOe ABUXKEHUE
2.15 Mopenb ngeansHoro rasa B MKT
2.1.6 CBa3b Mexay [OaBneHWeM W CpefgHen KUMHETUYECKOW SHEepruem nocTynaTeribHOro
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TENMOBOro ABWXEHUS MONEKYn naeanbHoro rasa (ocHoBHoe ypaBHeHne MKT):

3 3 2 3

KOHUEeHTpauuna MoneKkyn

1 = 2 (mp*) 2 — ) N
p=-—mnv"=—-n-: =—-N-&,.., roe mo - macca ogHon Monekynsi, N :V -

2.1.7

Ab6contoTHasa TemnepaTypa: T =t° + 273 K

2.1.8

CBa3b TemnepaTypbl rasa CO cCpefHEen KMHETMYECKOW 3JHepruen nocTynaTeribHOro
TENMOBOro ABWMXEHUS €ro MONeKyn:

. 2
gHOCT = mOU = E kT
2 2

2.1.9

YpaBHeHue p = nkT

2.1.10

Mopenb naeanbHoro rasa B TepMoanHaMuke:

{YPaBHeHI/Ie MenneneeBa — Knaneiipona

Bripaxkenue [uisi BHyTpEHHEN SHEPrUU

YpaBHeHvne MeHgeneesa - KnanenpoHa (npyMeHumble hopMbl 3anucu):

pV = T RT = vRT = NKT | o= PRT

n K

BhlpaxxeHne ansi BHYTPEHHEN SHeprum ogHOATOMHOIO uaeanbHoro rasa (NpUMeHUMbIE
dopMbI 3anucu):

U=3wr=3nr=3Mrrover=3pv
2 2 2

2 p

2.111

3akoH ,ElaanOHa Ona gaBneHna cMecu pa3peXeHHbIX ra3oB:
p=p1+p2+..

2.1.12

I/Isonpou.eccu B pa3pexeHHOM rase € noCToAHHbIM YNCIIOM MOIEKyn N (C NOCTOAHHbIM
KOnn4ecTBOM BeLlecTBa v )Z

nsotepma (T = const): pV = const,

P _
nsoxopa (V = const): ? = const |

V —
nsobapa (p = const): T° const

"padpmnyeckoe npencrasneHne nsonpoueccos Ha pV-, pT- n VT-guarpammax.

O6beaAnNHEeHHbIN ra3oBbllA 3aKOH:

ﬂ = const
T

Ona NoCToAHHOIo Konin4yecTBa BellecTBa v

2.1.13

HacblleHHbIE M HEHaCbILWEHHbIE napeobl. KauectBeHHasa 3aBUCUMOCTb MIIOTHOCTU W
OaBlieHnAaA HacbIWeHHOro napa OT TemnepaTtypbl, WX He3aBUCUMMOCTb OT obbema
HacCbILWWEeHHOro napa
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2.1.14 BnaxHocTb BO3ayxa.
OTHocuTenbHas BnaxHocTb: ¢ = Prage (T) = Props (T)
Puscua mapa (7)) Prscn, napa (T)
2.1.15 N3meHeHne arperaTHbIX COCTOSIHWIA BeLLeCTBa: MCMapeHWe W KOHOEeHcauusi, KuneHue
XUOKOCTH
2.1.16 M3meHeHMe arperaTHbIX COCTOSIHUIA BELLECTBA: NNaBneHne n Kpuctannmsaums
2.1.17 MpeobpasoBaHue aHeprun B ba3oBbiX Nepexoaax
2.2 TEPMOOVNHAMUKA
221 TennoBoe paBHOBeCKE U TeMnepaTypa
222 BHyTpeHHsas aHeprus
2.2.3 Tennonepegaya kak cnocob n3MeHeHus1 BHYTpeHHel aHeprum 6e3 coBeplueHus paboThbl.
KoHBekumsi, TennonpoBoAHOCTb, N3Ny4YeHne
2.2.4 KonuyecTso TennoTsbl.
YpienbHast TennoemkocTs Betuectsa c: @ = CMAT
2.25 YaenbHas TennoTta napoobpasoBaHus L: Q = Lm.
YpenbHast Tennota nnasneus A: Q =AM,
YpenbHasa Tennota cropaHms Tonnuea q: Q = gm
2.26 OnemeHTapHas pabota B TepMOAMHAMUKE: A= pAV  Byuncnenve paboTbl No rpadnky
npotecca Ha pV-gnarpamve
2.2.7 MepBbi 3aKOH TEPMOAUNHAMUKN:
Q. =AU, +A, = (Uz _U1)+ A,.
Apunabarta:
le =0= A_Lz :U1 _Uz = _AU12
2.2.8 Bropown 3akoH TepmoamHamukn. HeobpaTtmmele npoueccol
229 MpuHUKUNBI gencTBMs TennoBbix MawmH. Kr:
A QunQul_| [0
Quarp Quarp Quarp
2.2.10 MakcumansHoe 3HaveHue KA. Lukn KapHo:
max M = Ny,pue = Har.TI)._TXOH =1-2
narp warp
2.2.11 YpaBHeHue TennoBoro 6anaHca: Q1 + Q2+ Qa3 +...=0
3 ONEKTPOONHAMUKA
3.1 OJIEKTPUYECKOE NOJE
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3.1.1

OnekTpusauua Ten M ee nNposBneHus. OnekTpudeckui 3apsa. [Ba Bupa 3apsga.
OnemMeHTapHbI 3NeKTpUYEeCcKni 3apsa. 3akoH COXpaHeHUs1 ANEKTPUYECKoro 3apsaaa

3.1.2

B3anmopgencTteue 3apanoB. TodeyHble 3apsagpbl. 3akoH KynoHa:
B O[JHOPOJHOM BELLECTBE C AN3ANEKTPUYECKON MPOHNLIAEMOCTBI0 €

S 1 3 O S 1

er’ dnee, 1’

3.1.3

Onektpuyeckoe none. Ero gencTeue Ha anekTpuyeckue 3apsabl

3.14

. F
Hal'lpﬂ)KeHHOCTb ANEeKTpn4ecKoro nong: E= .
qnpoGHuﬁ

q
Mone To4e4yHoro 3apsiga: Er =k F ,

oaHopoaHoe none: E =const.

KapTuHbI NIMHWIA HANPsXKEHHOCTM 3TUX MOMen

3.15

MoTeHunanbHOCTb ANEeKTPOCTaTU4EeCKOoro non4.

Pa3HOCTb NOTEHLMANOB U HaMpsKeHue:
A, :q((Pl_(Pz):_qA(P:qU )
I'IOTeHLI,VIaJ‘IbHaFI QHEPIrna 3apaga B 3J1IEKTPOCTAaTUHECKOM none:
W=qe,
A=-AW
w

MoTeHuman anekTpocTatuyeckoro nonsa: ¢ =—

CBA3b  HamMpsPKeHHOCTM MNONA U Pas3HOCTM MNOTEHUManoB Ans  OOHOPOAHOro
anekTpocTtatmnyeckoro nong: U = Ed

3.1.6

npl/IHLl,l/Iﬂ cynepno3nunm anekTpn4ecknx nonem:

E=E+E,+..,0=0,+0,+...

3.1.7

MPOBOAHUKM B 3nEKTPOCTATMYECKOM More. YCroBME paBHOBECUSI 3apsiioB: BHYTPU

r
NPOBOAHMKA E — (), BHYTPU 1 Ha MOBEPXHOCTM NpoBoaHMka P = COnst

3.1.8

,ul/ISJ'IeKTpVIKI/I B SJ'IeKTpOCTaTI/NeCKOM none. ,D,I/ISJ'IeKTpI/ILIeCKaﬂ ﬂpOHVILlaeMOCTb
BelecTBa ©

3.1.9

q
KoHaeHcaTop. QnekTpoeMKoCTb KoHAeHcaTopa: C= U )
eg,S
. C="2=¢gC
AneKTPOeMKOCTb NIOCKOro KoHaeHcaTopa: © = =&l

d

3.1.10

I'Iapannen bHOE coeAnHEHNE KOHOEHCaTOPOB:
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g=Qqi1+Qz2+.., Ur=U2=..., Chapan = C1 + C2 + ...

MocnegoeaTensbHoOEe COEAMHEHNE KOHOEHCATOPOB:

1 1 1
UzUi+U2+..,qu=0Q2=..., :_+C_+"'
oCI 1 2
3.1.11 qU Ccuy? q2
OHeprus 3apsxxeHHoro koHaeHcatopa: W, = — = = z
3.2 3AKOHbI NMOCTOAHHOIO TOKA
3.21 AqQ
Cwuna TokKa: l=— . MNocTosHHbIN TOK: | = const
At At—0
[nga noctosHHOro Toka q = It
3.2.2 YCnoBus cyLLeCTBOBAHUSA 3N1EKTPUYECKOroO TOKa.
Hanpsixenne U n 3AC E
3.2.3 U
3akoH Oma anga yyacTtka uenu: I = E
3.24 OnekTpuyeckoe  ConpoTuBneHne. 3aBMCMMOCTb  COMPOTUBIIEHUS  OOHOPOAHOrO
|
NPOBOAHMKA OT €ro AfMHbI N ceveHust. YaenbHoe ConpoTUBIIEHNE BELLIECTBA. R= Pg
3.25 Ac
TOpOHHI/lX cul
McToyHnkn Toka. 3OC nCTOYHMKa TOKa: E= T .
BHyTpeHHee conpoTuBNEHNE UCTOYHMKA TOKa
3.2.6 3akoH Oma 4nsa nonHon (3amKHyTOR) anekTpudeckon uenu: E = .
E E.rl
IR +1r, otkyaa | =—— T R
vA R+r
3.2.7 MapannensHoe coefuMHEeHNe NPOBOAHWNKOB!
1 1 N 1 N
I=h+l2+..,U=U2=..., =35 "5 T,
Rnapaﬂn Rl R2
MocnepoBaTtenbHOE COeaUHEHME NPOBOAHMNKOB:
U=Ui+Uzx+ ..., i=l2=...,Rioecn=R1+Ra2+ ...
3.2.8 PaboTa anektpuyeckoro Toka: A = |Ut.
3akoH [xoyns - NleHua: Q = I2Rt.
U 2
Ha peauctope R: Q = A= I°Rt = Ut :?t
3.2.9 AA
MOLLHOCTb 9NeKTpNYECKOro Toka: P=—o =1U .
At At—0
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U2

2
Tennosas MOLLHOCTb, Bblaensemas Ha pesuctope: P =1°R = Y =1U .

. P — AACT.CI/II[ — EI
MoulHOCTb UCTOYHMKA TOKa: e At
At—0
3.2.10 CBoOOAHbIE HOCUTENM  JMEKTPUYECKUX 3apsgoB B NpoBodHukax. MexaHuambl
NPOBOAMMOCTW TBEpAbIX MeTasfioB, pacTBOPOB W pachniiaBoB 3JIEKTPONIMTOB, rasoB.
MonynposoaHukuK. MonynpoBogHMKOBbLIN AMOA
3.3 MAIMHNATHOE MOJE
3.3.1 MexaHunyeckoe B3aumogencTeme MarHutoB. MarHutHoe none. Bektop MarHuUTHOM
WMHAYKUUK. MpUHUMN cynepnosnumm MarHUTHbIX NONen: B= B1 + 52 +..
JIMHUM  MHOYKUMKM MarHUTHoro nons. KapTuHa nUHWIA WHAYKLUMWM MarHWTHOrO Mofis
NosI0COBOro 1 NoAKoBOOBPA3HOro NOCTOSIHHLIX MAarHUTOB
3.3.2 OnbIT OpcTega. MarHuTHoe none npoBoAHWKA C TOKOM. KapTuHa nMHUMI MHAOYKUMK
MarHMTHOro Monst AJIMHHOrO NPSIMOro NMPOBOAHMKA Y 3aMKHYTOrO KOMbLEBOro NMPOBOAHMKA,
KaTYLLKN C TOKOM
333 Cuna Amnepa, ee HanpaBneHne 1 BeNnYnHa:
Fo = IBl sina rge O - yron mexay HanpasneHnem nposogHika v Bexktopom B
334 . Fyo, =|0|vBsin o
Cuna JlopeHua, ee HanpasneHue v BenuuuHa: Fy,, =|dq|U o, roe U - yron mexay
BEKTOpamMu UuB. [BvXeHne 3apshKeHHOM YacTuLbl B 04HOPOAHOM MarHMTHOM Mnone
3.4 ONIEKTPOMAIrHUTHAA NHOYKUMA
3.4.1 [MoToK BEKTOpPA MarHUTHOW UHOYKUUN: ﬁ T /é
®=B,S=BScosa %“5
3.4.2 ABneHune anekTpoMarHuTHON uHaykuun. 34C nHayKummn
343 3akoH anekTpoMarHnTHon nHaykuumn dapages:
_ AD .
i . =T
At At—0
344 30C vHAyKuMM B NPAMOM NPOBOAHMKE OIMHON |, \j 1”
OBWXKYLLIEMCH CO CKOPOCThHO O (5 L1 ) B / \[{{ 7
/
OAHOPOOHOM MarHUTHoM none B: / v /
!
|Ei | =Blvcosa, rge @ - yron mexay BekTopom B 1 Hopmanbto 1 k nnockocT, B
koTopoit nexart ektopsl | 1 U:ecrm | LB v & L B, 1o |Ei|= Blv
3.45 Mpasuno JleHua
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3.4.6

MHAOYKTUBHOCTb: L= —,unn ® =LI.

Al :
CamonHgykuusa. 0 C caMoMHAYKUNK: Esi =-L— = _th
At At—0
3.4.7 L1°
OHeprusi MarHUTHOro nons katywku ¢ Tokom: W, = 7
35 SNEKTPOMAIMHUTHBIE KONEBAHUA M BOJHbI
351 KonebatenbHbli  koHTYp. CBOOOAHbIE 3NEKTPOMArHUTHbIE
konebaHusi B ngeanbHOM KonebaTenbHOM KOHTYpE: C L
T
0 (t) = Opax SIN (0L + @)
| (t) =0, = 00, cos(cot + (po) = Imaxcos(cot + (po)
21 1
®opmyna Tomcona: T =21/ LC , otkyna O = — = 77—
pmy. YA T /—LC
CBaA3b amnnuTygbl 3apsga KoHAeHcaTopa C aMnnuTygon cunbl TOKa Npu cBOBOOHbLIX
I
aneKTPOMarHUTHbIX KonebaHuax B uaeansHom konebarensHoM KoHType: Jma = —
3.5.2 3aKoH COXpaHeHWs SHepPrun B naearnbHOM konebaTenbHOM KOHTYpe:
Cu? LI* cu? LI°
+ = max — M2 — const .
2 2 2 2
3.5.3 BblHy>XAeHHbIe anekTpomarHuTHble konebaHms. Pe3oHaHc
354 MepemeHHbIV TOK. [MpoM3BOACTBO, Nepedada u NoTpebreHne aNeKTpPUIECKon aHepPrun
3.55 CBowcTBa  aneKkTpomarHWTHbIX  BOMH. B3aMmHaa  opueHTaumss BEKTOpOB B
3NeKTpOMarHUTHOWM BOMHE B BakyyMe: ELBLcC
3.5.6 LWkana anekTpoMarHUTHbIX BOMH. [pUMeHeHne 3nekTPOMarHUTHLIX BOMH B TEXHUKE U
ObITy
3.6 OMNTUKA
3.6.1 [MpsamonuHenHoe pacnpocTpaHeHue cBeTa B OQHOPOAHOW cpefe. TOYeYHbIN UCTOYHUK.
Jlyy ceeTa
3.6.2 3akoHbl oTpaxkeHus ceeta. & =B
alP
S
3.6.3 MocTpoeHune nsobpaxeHni B NIOCKOM 3epkarne
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3.6.4

3aKoHblI nperioMrieHna ceeTa.

Mpenomnexue caeta: NSIN o.=nN,sinf

ABCONIOTHBIN NoKasaTenb NpenoMneHus:
C

n.=—.

abc

n_ul

=2

OTHOCUTENbHbIN NokasaTenb npenomnenus: Nom = n_ o
1 2

Xopg ny4ven B npusme.

CoOoTHOLIEHME YacTOT U COOTHOLLEHME ASIMH BOSH MpY Nepexoge MOHOXpPOMaTUYeCcKoro

cBeTa Yepes rpaHnly pasgena AByx ONTUYECKUX Cpef;:

V=V, N =N,

3.6.5

MonHoe BHYTpPEHHEE OTpaXeHue.
MpenenbHbl  yronl  MOSMIHOTO  BHYTPEHHEro Nny<ny 1,
OTpaXXeHUs:

. 1 n,
sina,,, =——=—*=
n n,

OTH

3.6.6

CobGupatowe U paccevBatolimMe nuH3bl. ToHkas nuH3a. POKycHoe paccTosiHue W

1

onTnyeckas cuna TOHKOW JIMH3bI: D=—

=

3.6.7

dopmyna TOHKOWN JNIMH3bI: d

1 1 1
_t—=—
d f F- H F

YBenunyeHue, faBaemoe NNH30M: ’L\ h

F=%=—|. v

| f
d
B cnyyae pacceuBatoLen fnMH3bI:

F:£=m<1
H d

3.6.8

Xog ny4a, npoLueALLero NMH3y nog Npou3BosibHLIM YIIIOM K €€ rMaBHOMN ONTUYECKON OCH.
MocTpoeHne M306paXkeHWin TOYKM U OTpeska MPsIMON B coBUpaloLUMX U paccemBaloLimx
NMH3aXx 1 UX cucTemax

3.6.9

doToannapaT kak onTuyeckuit npudop. MNas kak onTuyeckasi cuctema

3.6.10

NHTepdepeHLms ceTa. KorepeHTHblE MCTOYHUKN. YCNOBUSt HabnoaeHNs MakCMMyMOB U
MUHUMYMOB B WHTEP(EPEHLIMOHHOW KapTUHE OT [ABYX CUH(A3HbIX KOrepPEeHTHbIX
NCTOYHUKOB:

A
Makcumymbl - A = ZmE’ m=0, +-1, +-2,+/-3, ...,
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A
MUHUMYMbI - A = (2m +1)§ ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Ondpakuna ceeta. [AundpakumoHHas peweTka. YcroBue HabmogeHus TnaBHbIX

MaKCMMyMOB NPV HOPManbLHOM MaJeHM MOHOXPOMATUYECKOro CBETA C AMHO BOMHbLI A
Ha peLueTKy ¢ nepvodom d:

dsing, =mA m=0,+-1,+-2, +-3, ...

3.6.12

lD,VICI'IE[Z)CVIF*I cBeTa

KBAHTOBAA ®UN3NKA

4.1

KOPMYCKYNAPHO-BOJIHOBOW AYANN3M

41.1

Mmnotesa M. Mnakka o keaHTax. ®opmyna Mnaxka: E = hv

41.2

hc

POTOHbI. QHeprust QoToHa: E=hv= 7 = pc .

% cotoHa: P=—=—=—
Mnynbc OTOH c c

4.1.3

doToapdekt. OnbiTol A.lI'. CToneTtoBa. 3akoHbl hoToaddekTa

4.1.4

YpaBHeHMe DnHWTeNHa Ansa gotoaddekra:

Eorona = Asbixona + Exun max,

hc hc mo>
rae E(bOTOHa = hV = 7, ABBIXOL{& = hVKp = E — max _ a(J

}\' ' KAHMax 2 3an
Kp

4.1.5

[aBneHue ceeTa. [laBneHne cBeTa Ha MNOSIHOCTbIO OTpaXakwLwlyo NOBEpPXHOCTb MU Ha
NOJIHOCTbIO Nornowauyro NoBepXHOCTb

4.2

PUN3NKA ATOMA

421

I'InaHeTapHaﬂ mMoaernb atomMma

422

MocTtynatel bopa. NanydyeHne n nornowieHne (pOTOHOB Mpu nepexoge atoMa C OAHOro
YPOBHSA 3HEPIrMM Ha ApYrou:

_he
mn }\‘

mn

hv =|E, - E,|

4.2.3

JInHenyaTble cnekTpbl.

CneKTp ypoBHei aHeprum atoma Bogopoaa:

 -13,69B

n=— n—z ,n=1,23, ..

E

4.3

PU3NKA ATOMHOTIO AOPA

43.1

HyknoHHas mogenb agpa NenseHbepra - ViBaHeHko. 3apsaa sgpa. Maccosoe uncno sgpa.
M3oTonbl
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4.3.2 PagnoaktnBHOCTb.
Anbda-pacnag; 2X 55 Y+ jHe.
beTta-pacnag.
Srnektponnbiin B-pacan; 5 X —»5, Y + e+,
MoauTponHeii B-pacmam: 5X =5, Y + 2 6&+v,
MaMma-unsnyyeHve
4.3.3 L
3akoH paguoakTneHoro pacnaga: N (t) =N,-27.
t
MycTb m - Macca paauMoaKkTUBHOIO BellecTsa. Toraa m(t) =m,-2 7
4.3.4 ApepHble peakunn. [leneHne n cuHTes aaep
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxoBueB b.b., Corckuit H.H.; oz
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«IIpocBenieHue»

» Guzuka. 11 knacc. Mskumies I'.41., byxosues b.b., Yapyrun B.M.; non
penaknueii [TapdentreBoit H.A. AknmonepHoe 061mecTBo «M3marenscTBo
«ITpocsenienue»

CoOopuuk 3a1a4 no ¢uszuke. 10—11 kimaccrl / aBT.-COCT.

E.I'. MockoBkuHna, B.A. Bonkos. — 10-e m31., 225 ¢. — Mockpa : BAKO, 2021.

METOJANUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
dusuka. 10 xkinacc. Metoauueckoe nmocodue. llaranmuaa A.B. 2022.

®dusuka. 11 xknacc. Meroanueckoe rmocodue. Hlarammaa A.B. 2022.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/

https://pl.zerokelvin.ru

bubmoreka [{OK https://edsoo.ru/
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