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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Takxke ¢ yuérom eneparbHON pabodeil mporpaMMbl BOCTUTAHUS U
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoi denepanum, pEATU3YIOLINX OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbI Mupa oOy4daroniuxcs 10—11 knaccoB npu o0yueHuu
ux ¢usnke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOIO MOJIX0/IA.
[Tporpamma o ¢usuke coorBercTByeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pe3ybTaTaM OO0yUeHHs, a TaKkKe
YUUTBIBAET HEOOXOAMMOCTb pEaM3ali MEXIPEIMETHbIX CBsizel (U3UKU ¢
€CTECTBEHHO-HAYYHBIMHU y4€OHBIMH IIpeMeTaMu. B Helt onpenensitoTcss OCHOBHBIE
e U3y4YeHus (PM3UKUA Ha YPOBHE CPEIHET0 OOIIero oopa3oBaHus, IIIaHUPYEMbIE
pe3yabTaThl  OCBOCHHMS Kypca  (DU3MKHU: JIMYHOCTHBIE, METAalpEeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepkaHue yueoHoro npeamera «Du3nkay mo rojgam o0ydeHus.

®du3rka Kak Hayka O HamOosiee OOIMX 3aKOHaX MPHUPOJBI, BBICTyMAasl B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBINA BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromieMm mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOUi
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHUM, H3ydaeMbIX XHMHCH, OHOJIOrHeH,
dusnueckoir reorpadueld u actpoHomuen. Mcmomp3oBaHWE W AKTHUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOO0pa3HBIX TEXHOJOTUi B chepe IHEPTreTUKH, TPAaHCIIOPTa, OCBOEHUS KOCMOCa,
MOJIYYEHHUsI HOBBIX MATEpHUAJIOB C 3aJaHHBIMU CBOMCTBaMHM W Apyrux. M3ydyenue
(bU3MK1 BHOCUT OCHOBHOM BKJIaJ B JOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydaronuxcsi, B (OpMUpOBaHHE yMEHUW NPUMEHATh HAay4YHBI METOJ
MO3HAHUS MIPH BBIMOJIHEHUU UMY YU4E€OHBIX UCCIICIOBAHUIM.

B ocHOBY Kypca ¢u3ukH 111 ypOBHS cpeaHero o0mero 00pa3oBaHus ITOJIOKCH
pAI uaeh, KOTOpbIe MOKHO pacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3enoB (PU3MKH, BKIIOYAET Kak
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (hU3UKH.



Hoes cenepanusayuu. B coOTBETCTBUM € HeW Marepuan Kypca (U3UKA
o0beAMHEH BOKPYr (u3MYecKuX Teopui. Bemaymum B Kypce sBiseTcs
(opMupoBaHUE NPEICTaBICHUNH O CTPYKTYPHBIX YPOBHSIX MaTE€pHUM, BELIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanusi mOpeanojaraeT HUCIOIb30BaHUE
T'YMaHUTapHOTO MOTEHIMala (U3MUECKON HAyKH, OCMBICIIEHHUE CBSI3M Pa3BUTHUSA
(Gu3uKU ¢ pa3BUTHEM OOLIECTBA, a TAK)XKE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMHU
Y 3KOJIOTHYECKUMU TIPpOoOIeMamH.

Hoes npuxnaonoti nanpasnennocmu. Kypce duzuku mpeamnoiaraeT 3HakoMCTBO
C IIUPOKUM KPYrOM TEXHHYECKUX U TEXHOJOTMYECKUX MPUIIOKEHUN H3y4EHHBIX
TEOPUU U 3aKOHOB.

Hoes osxonocuzayuu peamm3yercs TOCPEACTBOM BBEACHUS DJIEMEHTOB
COJlepKaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHHKH M TEXHOJOTHH, a Takke 0O0CYXICHHs
npo0JIeM pallOHAIBEHOTO MPUPOOIIOIBF30BAHUS U IKOJIIOTUYECKOM 0€30MacHOCTH.

CrepxHEBBIMHU JJIEMEHTaMHU Kypca (U3MKM Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (U3UUeckue Teopur ((popMHUpOBaAHUE MPEACTABICHUIN O
CTPYKTYype MOCTPOEHUs] (PU3NYECKON TeOpuH, poiu (GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B COBPEMEHHBIX MPECTABICHUAX O IPUPOJIE, TPAaHUIAX IPUMEHUMOCTH
TEOPUH, JIJIs1 ONTUCAHMsI €CTeCTBEHHO-HAYYHBIX SBICHUHN U MPOILIECCOB).

CHUCTeMHO-AESITENIbHOCTHBIN MOAX0M B Kypce (DM3HKU Pealu3yeTcs Mpexse
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON AESTeTbHOCTH O00YYaroIIUXCs.
Jl1s1 6a30BOr0 ypOBHS Kypca (PU3HKU — 3TO UCIIOJIH30BAaHUE CUCTEMbI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX KCTIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IpOrpaMme
no ¢uzuke 0O0bEIUHEHBI B OOIIMNA CHUCOK YYEHHYECKUX MPAKTHUECKUX padoT.
Brinenenne B yKka3aHHOM mepedHe J1a0OpaTOPHBIX padoOT, MPOBOAUMBIX MJIs
KOHTPOJISL U OLIEHKH, OCYIIECTBIIAECTCS yJYaCTHUKAMHU 00pa30BaTEIbHOrO Mpolecca
UCXOJsl U3 OCOOCHHOCTEW IMJIAHUPOBAHMS M OCHallleHUs KaOuHera ¢usuku. [lpu
3TOM oOecreunBaeTcsi OBJaJCHUE OOYyYaloIMMHUCS YMEHHUSMH TPOBOJUTH
KOCBEHHBIE HM3MEpPEHUs, HUCCIENOBAHUS 3aBUCUMOCTEH (PU3MYECKHX BEIUYMH U
MIOCTAHOBKY OIBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKEe yAENSIeTCsl pelIeHUI0 PaCUETHBIX U KaUeCTBEHHBIX 3a/1ay.
[Ipu sTOM A1 pacyETHBIX 3a/1ay MPUOPUTETOM SIBJISIOTCS 3a]1a4M C SIBHO 3aJaHHOU
¢u3nyeckoil MOMAENbI0, TO3BOJSIONIME TMPUMEHATh U3YUYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena Kypca, TaKk U WHTETPUPYS 3HAHUSA W3
pa3HbIX pa3zienoB. s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE MpPOTEKaHUsl (U3NYECKUX SIBJICHUM W NPOLIECCOB B OKpYKarouiei
KU3HU, TpeOyronue BbIOOpa (U3UYECKOWM MOAENU IS CUTYalld MPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.



B cootBercTBuu ¢ TpedoBanusmu @I'OC COO k maTepuaabHO-TEXHUYECKOMY
obecrnieueHnt0 y4eOHOro mpouecca 0a30Bblil ypoBeHb Kypca ()U3MKU Ha YpOBHE
cpenHero oOmiero oOpa3oBaHUs JOKEH M3y4aThCS B YCIOBUSIX MPEAMETHOTO
kaOuHeTra (U3MKM WIM B YCIOBUAX HHTEIPUPOBAHHOIO KaOWHETa MpPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B kabuHere GU3MKH AOHKHO ObITH HEOOXOAUMOE
nabopaTopHOe OOOpYJOBaHHE JUIsl BBINOJIHEHUS YKa3aHHBIX B MPOrpaMMe IO
(pu3nKe yUeHUYECKUX MPaKTUUYECKUX PadOT U JEMOHCTPAaLlMOHHOE 000pYI0BaHUE.

JleMoHCTpallMoHHOe 00opyaoBaHue (HOpMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH W  OOECHEYMBAET IOCTAaHOBKY
NEpEeUYNCIECHHBIX B IporpaMme Mo (U3MKE KIOYEBBIX JIEMOHCTpAaLUN JJIs
UCCIIEIOBAHNS  W3Y4YaeMbIX SIBJIEHUHM M  NPOLECCOB, HSMIUPUYECKUX U
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JIabopaTopHOEe 00OpynOBaHME JUIsl YYEHUYECKHX MPAKTUYECKUX pPadoT
(GopmMupyeTcsi B BHUJIE€ TEMaTHUYECKMX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TeMaTH4ecKne KOMILIEKTHI
71a00paTOpHOTO O0OpPYJIOBAaHMS JIOJDKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIOJIb30BAaHUM AHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKIKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE LIU(PPOBBIX J1aOOpaTOpHil.

OCHOBHBIMM LIEJIAIMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCS K HAYYHOMY
U3YYEHUIO MPUPOABI, PA3BUTHUE HUX HHTEUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUSA U (popMUpOBaHUE
MCCJIEI0BATEIbCKOI0 OTHOLLICHUS K OKPYKAIOLIUM SIBIICHUSIM;

e (opMHPOBaHME HAYYHOI'O MUPOBO33PEHUS KaK pe3y/IbTaTa U3y4yEHHUs] OCHOB
CTpOEHUS MaTepUH U (PyH/ITAMEHTAIbHBIX 3aKOHOB (DM3UKU;

e (QopmupoBaHue yMeHUH OOBSACHATH SABJICHHS C HUCIOJb30BAHUEM
(bu3MUecKuX 3HAaHUN U HAYYHBIX JOKA3aTelbCTB;

e (opMHpOBaHME MPEICTABICHUM O ponu (PU3NKK AJI Pa3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHne 3TUX Leneld 00ecleurnBaeTcsl peleHueM CIEeIyIOIUX 3a1ad B

npolecce U3ydeHus Kypca (U3MKHM Ha YPOBHE CPEIHEr0 OOILIEro 00pa3oBaHUsA:

e IIPUOOpPETEHHE CUCTEMBI 3HAHUN 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAass MEXaHHKY, MOJEKYSIPHYIO (U3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3HKY U 3J1EMEHTHI aCTPOPHU3UKHU;

e (opMHUpPOBaHME YMEHUH TNPUMEHATh TEOPETUUYECKUE 3HAHUA JJIA
OObsICHEHHsST (U3UYECKUX SIBJICHUH B TPUPOAE U IS TNPUHATHUS
MMPAKTUYECKUX PEUICHHUM B MIOBCEIHEBHOM KU3HU,



e OCBOCHHE CIIOCOOOB peIIEHUs Pa3IWYHBIX 3a7ad C SBHO 3aJaHHOM
busnueckoil MoOJENbl0, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIIBHOE
co3fanre (pu3nUecKoit MOJICIH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO
cpeny;

e OBJIQJICHHE METOJIaMH CAMOCTOSITEJIbHOTO TUIAHUPOBAHUS W TMPOBEIACHUS
(bU3UYECKUX SKCIEPUMEHTOB, aHallu3a W MHTEpHpeTanuu uHpopMaimy,
OTpeJIeTICHUs] IOCTOBEPHOCTHU MOJTYYEHHOTO PE3yJIbTaTa;

e CO3[IaHME YCJIOBHM ISl PA3BUTUS YMEHUU IMPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIEero
oOpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HENEN0), B
11 kimacce — 68 gacoB (2 yaca B HEJIEIIO).

[Ipennmaraemeiii B mporpamMmme 10 (QU3MKE TMepedeHb JabopaTOpHBIX U
NPaKTUYECKUX paldoOT SBISETCS PEKOMEHJIOBAHHBIM, YYUTENb JElaeT BBHIOOP
NpOBENICHUs JIA0OpaTOPHBIX PAOOT U ONBITOB C Y4YETOM HHIUBUYAIbHBIX
0COOEHHOCTEH 00yUaroIuXxCsl.



COIEPKAHUE OBYUEHUA
10 KIIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poiib 3kcriepuMeHTa v TEOpUH B MPOLIECCE TO3HAHUS IPUPOIBI. DKCIIEPUMEHT
B (husmke.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
dusnuecKkre 3aKOHbl U TEOPUM. I'paHMIIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOPpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU UHUPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemeriienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, UX MPOCKIIMU HA OCHU CHUCTEMbI KOOpIMHAT.
CrioxxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuponuueitHoe nemxenue. J[BuxeHne MaTtepualibHOM TOYKH MO OKPYKHOCTH
C IIOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAs CKOPOCTb.
[lepuon u yactora oOpamienus. LleHTpocTpeMHUTeNbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE NEPEAAYH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHus Tena, OpOIIEHHOTIO IMOJA YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.



N3Mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPENEICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSAMH, IPOMICHHBIMU TEJIOM 34
MOCJICOBATENbHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBuxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunnun cyneprno3unuu cuil. Bropoii 3akon HeroToHa 11t
MaTepUAIBHOU TOYKH. TpeTnil 3akoH Hpr0TOHA IS MaTepUATBHBIX TOYEK.

3akoH BcemupHoro TtaroreHud. Cmima Ttsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEHUS U cujia TpeHus nokos. Koadgduiuent tpenus.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpoWCTBA M NPAKTUUYECKOE NPUMEHEHHE: MOAIIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon Herotona.

N3mepenne cui.

CroxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCkOpeHHOM NOABEME U MAJCHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE M
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

UccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbe cuinbl U U3MEHEHHE HMMITYJIbCa Tella. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEprusl. [ToreHumnanbHas DHEPrus yIpyro
nedhopMHUpPOBaHHOM NpYyKUHBL. [ToTeHIMaIbHAS SHEPT U Tea BOJIU3HU MOBEPXHOCTH
3emutu.

[lorenuuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIUABHBIX CUJI C ©3MEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEIl. 3aKOH
COXPAaHEHHsI MEXaHUYECKOU SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckrue yCTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, 1abopamopuvie pabomuol

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJgiekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS YAaCTUIL BewiectBa. Mollenu CTpPOEHHMS Ta30B, XKUIKOCTEU U
TBEPBIX TEN U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkana temneparyp
Llenbcus.



Mogens  upeanbHOoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUH HJealbHOro rasza. AOCONIOTHash TeMmIiepaTypa Kak mepa
CpedHEeW KWHETHMYECKOW SHEPruM TEIUIOBOIrO ABWKEHUsA 4vacTul] rasa. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoH [lanberona. M3omponeccsl B UI€AIBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE HW3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHu4yeckre YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAaHUE MEXKMOJEKYJIIPHOT O
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHHUE COCTOSHHUS HJEAIBLHOIO Tasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3yXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKTY MapaMeTPaMu COCTOSTHUS Pa3pPEXKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3yUYeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonndecTBo TemnoTsl npu Temionepeaaye.

[Tonsitue 00 aauabatHom mpouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
MHTEepIpeTanus padoThl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh poOLIECCOB B IPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus HSHEPrUM B TEIUIOBBIX MamuHax. KoddduIMeHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHuueckue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTaTellb
BHYTPEHHETO CTOpaHUsi, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpEHHEW »HEpPruM Teja MPU COBEPILICHUM PadOThI: BHUIET
npoOKu M3 OYTBUIKK TOJI JEUCTBUEM CXXATOro BO3/lyXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OmnbIT 10 a1MabaTHOMY PAaCIIMPEHUIO BO31yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENsl BHYTPEHHEr0 CTOpPaHusl, pEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3mepenue yaenpHONU TEI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHjaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAA U
OTHOCHUTEIIbHASA BJIAXHOCTh BO3Ayxa. HacheleHHbIM map. YaenbHas TeEIUIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctayioB. Kuakue kpucrtamibl. CoBpeMeHHble MaTepuanbl. [lnaBienne u
KpUcCTaJIu3aius. Y aenbHas TemioTa miasienus. Cyonumanusi.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHU IMOJIYUYEHHS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npy noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpEHUs BIAXKHOCTH.

Habmronenne HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIECTBRA.

JleMoHcTpanus KpUCTaIoB.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3Mepenre 0THOCUTEIHLHON BIIaXKHOCTU BO3/yXa.

Paznen 4. DinekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnexTpuzanys Tell. JNeKTpUIecKuil 3apsa. [[Ba BUia 3JIEKTpUYECKUX 3apsI0B.
[IpoBOHUMKHM,  AMDJIEKTPUKHM W IOJYIPOBOJHUKH. 3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH Kynmona. ToueuyHsblil 3€KTpUYECKUi 3apsi.
Onektpuueckoe mnose. HampskxénHocTs snekrpuyeckoro mnons. IIpuHnmn



CYNEPHO3ULIMU DJICKTPUUYECKUX TOJIeH. JIMHMU HanpsHpKEHHOCTH DIIEKTPUUYECKOTO
OJIAL.

PaGota cun anexkrpoctatudeckoro mosis. [loreniuan. Pa3HOCTh MOTEHIIMAIIOB.
[IpOBOIHUKN M AUABIEKTPUKH B BJIEKTPOCTATUYECKOM Ioje. [ludmekTpuueckas
MIPOHUIIAEMOCTb.

DnekTpoeéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh ITUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne YCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: BJIEKTPOCKOI,
AJIEKTPOMETP, IJICKTPOCTATHUUECKAsl 3alllUTa, 3a3eMJICHUE AJICKTPONpUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpOoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJIEKTPUUECKOE COMPOTUBICHUE. YEIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSIUHEHNE MPOBOIHUKOB.

Pabora osnekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbikaHHeE.

OJIEKTPOHHAsT ~ MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHUN TOK B BakyyMe. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobctBeHHas " IpUMECHas IPOBOJIMMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE IPHOOPHI.

ONEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOIHUAIUS. DIECKTPOIIN3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSITENIbHBIH M HECAMOCTOSITENbHBIM
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pPEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHArpeBaTelibHble MpUOOpHI,
ANIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBINA AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOr0 2JIEMEHTA U OLIEHKAa BHYTPEHHET'O CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii pa3psa ¥ IpOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenHne 37eKTpOABMKYIIEH CUJIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
COIIPOTUBIICHUSL.

Hab6monenue amekTpoiusa.

MexknpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COAEpKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHbIE C MU3YYEHHEM METOJOB HAY4YHOIO
NO3HAHUS: SIBJIEHUE, HAy4yHbId (akT, rumores3a, (uU3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napalouna, runepbosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B KHUBOWU mpupoze, Auddy3usi, ocMoc,
TEIJIO0OMEH KUBBIX OPraHU3MOB (BHJbI TEIUIONEPENAUH, TEIUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEN U Ia3o0B,



AIIEKTPUYECKHE  CBOMCTBA  METAJIOB,  DJCKTPOIHMTHYECKAas  JMCCOIMAINSA,
raJibBaHUKa.

l'eoepagus: BNaxHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JApPYrue), IBUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUU
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTaTHUeCKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. JinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[TocTrostHHBIE MarHuThl. B3auMoaencTBUE NOCTOSIHHBIX MArHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUMWU. [[pyuHIKI Cyneprno3UIlMd MarHUTHBIX MOJIEH.
Jluvann marHuTHOM WHAYKUMU. KapTMHa JWHUNA MAarHUTHOM HHAYKLIHMM TIOJIS
MTOCTOSIHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHMTHOTO TOJIS JJIMHHOTO MPSAMOr0 MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoelicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HalIpaBJICHUE.

Cuia Jlopenua, €€ MOIyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHON YACTHULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMA. OJEKTPOABWKYIIAS CHJIA HWHIAYKIUHU. 3aKOH JJIEKTPOMArHUTHOMN
unaykuuu dapanes.

BuxpeBoe anektpuueckoe Tmosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CaMOMHIYKIIMU. OJIEKTPOABIKYILAS — CHIIa
CaMOMHAYKIIWH.

DHEprusi MArHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO TyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOJBIKYIIEH CHIIbI MHAYKIMUA OT CKOPOCTHU U3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wactora, amrumatyaa u (aza KojleOaHUH.
[IpyXuHHBI MasTHUK. MaTreMaTU4eCcKUi MasTHUK. YpaBHEHHE TapMOHUYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUS B
UJealbHOM KOJeOATEIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHEIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYK€HHbIE MEXaHUYECKUE
koneOanus. PezoHanc. BeiHY)IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUS.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOLEE 3HAUEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U NOTPEOICHUE AIEKTPUUECKOM
SHEPruM. DKOJOTMYECKUE PUCKHU TPU MPOU3BOJICTBE AJIEKTpodHEprun. KynbTypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: BJICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KojaeOATeNbHON CUCTEMBbI (MPYKUHHBIM WIN
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeoaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) ISl
AJIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

WccnenoBanne 3aBUCMMOCTH TIEpHUOa MajbIX KOJIeOaHUH Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMeHHOr0 TOKa B LU U3 MOCIEA0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss M JuiMHa BoOJHBL. [lomepeyHble W TPOJIOJIBHBIE BOJHBI.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CJIOBUS M3IYUYCHHUS DJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomaruutHoii Boine. CBoicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[IIxana >J€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHUE 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTBI pagUOCBS3U U TeAEBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JWArHOCTHMKAa B TEXHHKE W MEIWIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM U
YacTOTOU KOJIEOaHUH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEIIOMIICHUE,
noJsipusanus, 1udpakius, nHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckass onrtuka. I[IpsAmMornHENHOE pPacHpOCTpaHEHUE CBETA B
oaHOpoAHOU cpexe. JIyd cBera. ToueyHbI HICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3oOpaxeHuit B
IJIOCKOM 3€pKaje.

[IpenomieHue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblii yroa IIOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

Cobuparoiiye 1 paccerBarolye JuH3bl. ToHKas TuH3a. DOKyCHOE pacCTOSHUE
U ONTUYECKasl CUiia TOHKOM JHH3BL. [locTpoeHre n3o0pakeHuit B coOuparomux u
paccenBarominx JuH3ax. @opmyiia TOHKOM JIMH3BL. Y BETUYEHUE, JaBAEMOE JINH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKOM ONITHKH.

BonnoBast ontuka. Wurepdepennus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaONMOJIEHWS MAaKCMMyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]Aa3HBIX KOTEPEHTHBIX HICTOYHUKOB.

HNudpaknus cBera. JudpakiuoHHass pemérka. YCIOBUE HAOIIOCHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: OYKH, JIYIa,
dboToanmapaT, MPOCKIIMOHHBIA ammapaTr, MHUKPOCKOI, TEIECKOI, BOJOKOHHAS
OINTHKA, TUPPAKIIMOHHAS PEUIETKA, TTOJSAPOUI.

Jlemoncmpayuu

[IpsmonuHeliHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTtuyeckue mpruOOpBkI.

[TonHOE BHyTpeHHEE OTpakeHUE. Monellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKOMNa, TEIECKONa.

Habmonenne natepdepeHnm crera.

Habmonenue nudpakiuu cBera.

Habnronenune nucriepcuu cBeTa.

[TonyyeHnue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tony4yenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGnronenune monsipu3anuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomsi

N3mepenne nokazaresns npeaoMIEHNs CTEKIA.



UccnenoBanue cBONCTB N300paKEHUM B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pasznes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCUTEIBHOCTH
['panuLIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynarsl crienuaabHOU
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOXYJS CKOPOCTH CBETa B BaKyyMe,
MPUHIUIT OTHOCUTEIIbHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpAIECHUE
JUTHBL.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p Macchl C SHEPrUEH U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTUA
IIOKOSI.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. opmyna [Inanka cBsi3u 3HEpruM GOTOHA C €r0 YaCTOTOM. DHEPrus
U UMIyJbC (POTOHA.
OTtkpeiTie u uccienoBanue orordpdexra. OnpiTel A. I'. CroneroBa. 3akOHBI

dororddexra. YpaBuenue DitHmreitHa mis dorodrddexra. «KpacHas rpaHuUIa»
dotorddekra.

Hapnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuuK, coiHeUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®otorddexT Ha YCTAaHOBKE C IMHKOBOM TJIACTUHOMA.

UccnenoBanne 3akoHOB BHENTHET0 (poTodddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas mopens aroma. Ilocrynatel bopa. M3nyduenue wu mornonieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPIHMM Ha Jpyroi. Bumisl
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoiuis. KopryckynsipHO-BOIHOBOMR
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1yUYCHHE.

TexHuuecKkne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI JIa3epa.

HaGnronenmne nuHeyaThIX CIIEKTPOB U3ITYUICHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomoi

HabGntonenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JIOKA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
paanoakTuBHOCTH. OnbITh Pesepdop/a o onpeeneHuo coctaBa paguoakTUBHOTO
m3nydenus.  CpoiictBa  anmbga-, Oera-, ramma-usnydeHus.  BiusHue
PaIMOaKTUBHOCTH Ha KMUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsaz sapa. MaccoBoe uucino sapa. M3otomsl.

Anbda-pacnaa. OJEKTpOHHBIH M TO3UTPOHHBIN Oera-pacmaa. [amma-
U3JydeHHe. 3aKOH paJMOaKTUBHOIO pacraja.

DHeprusl CBs3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekt maccsl sapa.

SnepHbie peakiuu. [leneHue u CUHTE3 SIep.

Anepneiii peaktop. Tepmosmepubiii cunTe3. I[IpoOiieMbl W TIEPCHICKTHBBI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHOU SJHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

Meto/bl HaOJIIOIEHUS M PETUCTPALUK 3JIEMEHTAPHBIX YaCTHLL.

dyHaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO hu3nyueckoi KapTUHBI MUPA.

TexHu4yeckne yCcTpOHWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Busnbcona, sigepHblil peakTop, aToMHas boMoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIINX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HccnenoBanue TpeKoB YacTull (0 TOTOBBIM (oTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

DTarnbl pa3BUTHSL aCTpoHOMUU. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Buna 3Bénnoro neba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHUJIUMOE
JIBYDKCHHME.

ComnHeuHas cucTeMa.

Conune. ComHeuHass akTUBHOCTh. Mctounuk sHeprum CoyHIIA U 3BE3.
3BE3/IbI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM KJacc —
CBETUMOCTBY». 3BE3IBI TJIABHOH ITOCJIENOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIABHOM MOCJIEAOBATEIbHOCTU. BHyTpeHHee CTpoeHue



3B€371. COBpPEMEHHBIE MPEACTABICHUA O MPOUCXOXKICHUM U 3Boitonuu CoJHIa U
3BE3]1]. DTaIbl )KU3HHU 3BE3I.

Muneunbiii I[Iyts — Hama I'amaktuka. Ilomoxkenune u aBwxkeHue CoyHIA B
lNamaktrke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE NBIPHI B sSApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

MacmraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM JJIsI ONpEe/IeIICHUs MOJI0KEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usi CEBEPHOIO MOJYIIAPHS U IPKUE 3BE3BI.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o0maroiee NOBTOpPeHUE

Ponr Qu3uku u acTpoHOMUHM B HIKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NeaTeTbHOCTH YEI0BeKa, POJib U MECTO (PU3UKU U
ACTPOHOMUH B COBPEMEHHOW HayYHOUH KapTUHE MUPA, poJib (PU3UYECKON TeOpuu B
(opMHUpOBaHUU MPEACTABICHUHN 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBl MHpa B OOIIEM pSAJIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHs B 11 kiacce oCyIIeCTBISETCS C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadyn U TEXHOJIOTUH.

Mesxcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YYEHHUEM METOJIOB HAYYHOT'O
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelIEHHE CUCTEMbl YPaBHEHHI, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKIWH HA OCH KOOPAUHAT, CIIOXKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNieHHE TUIOMIAIN TUTIOCKUX QPUTyp v 00bEMa Ted.

buonoeusn: »nekTpuueckue SBICHUS B KUBOW MPUPOJE, KOIeOaTEIbHBIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00Pa30BaAHMSI KPUCTATUIECKON PEIIETKH, CIIEKTPATbHBIN aHAIU3.



l'eocpagpusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKW MArHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
AJIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€4b, pPalap, pPaJguONPUEMHHK, TEIEBU30D,
anteHHa, TenedoH, CBY-meub, NMPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CpEIHETO OOIIETro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOTo npeameTra «PU3uKay JOJKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOLIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPACHIMPEHHE >KU3HEHHOI'O
ONBITA W ONBITA AEATEIBHOCTH B IIPOLIECCE PEATN3ALNNA OCHOBHBIX HANpPABICHUU
BOCIIUTATENIbHOU JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(OpMUPOBAHHOCTH IPAXKJAHCKOM MO3UIIMK 00YyYaroIIerocst Kak akTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOILEYEIIOBEUECKMX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTH B MHTEPECAX TIPaXKAaHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVICTBOBATH C COUMAIBHBIMU MHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOMN ACSATEIBHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTH POCCUICKOMN IpakIaHCKON MIAEHTUYHOCTH, MAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHKEHUSAM
POCCHUNCKHX YUEHBIX B 00J1aCTU GUBUKH U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OILIGHHWBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIE B
JESATEIIbHOCTA YYEHOTO;

OCO3HAaHHE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOrO OyAyIIEro;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuiero (pU3n4ecKoil Hayke;

5) Tpy/A0BOT0 BOCIIUTAHMS:



MHTEpPEC K pa3IMuHbIM cdepam MpoPEecCHOHAIBHON NEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynytiei mpodeccun 1 peaTu30BbIBaTh COOCTBCHHBIC )KM3HCHHBIC TIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3MKH Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKONW KYJIBTYPBI, OCO3HAHHE TJIO0ATHHOTO
XapakTepa dKOJIOTMUECKUX Mpo0ieM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JCUCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacliupeHue OmbITa JEATEIbHOCTH HKOJOTMYECKON HanpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUH N0 (PU3UKE;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMS

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOUN JIeATEeIbHOCTH, TOTOBHOCTH B MPOIECCE
U3Yy4eHHS (PU3UKU OCYILIECTBIIATH MPOSKTHYIO U UCCIIEI0BATENbCKYIO NEATEIbHOCTD
WHAUBUIYaTBLHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornyeckue 1eMcCTBUS:
CaMOCTOSITeIbHO  (OpPMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAeNnsaTh LENU ACATEIBHOCTH, 3aJaBaTh IApaMETpPbl U KPUTEPUH HX
JIOCTHKCHMS
BBIBJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYMST B  pacCMaTPUBAEMBIX
(bu3NUECKUX SABIICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepUalbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JICATEIBHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJEICTBUM JEATEIbHOCTH;
KOOPJAMHUPOBATH U BBIMOJIHSITH pabOTY B YCIOBUSIX PEATbHOI0, BUPTYaJIbHOIO
Y KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIEM.
ba3oBble nccieaoBare/bCKHe 1€ CTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJOTHUEH, KIIOYEBBIMU MOHATHUSMH M METOJAMHU
(bu3znyecKor HaAyKu;



BJIAJICTh HaBBIKAMU YYCOHO-HMCCIICIOBATEIBCKON M MPOCKTHON JIEATEILHOCTH
B o0jactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pEIIeHUs 3a/lay (PU3MYECKOTO CONEpKaHUs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHUJIAMH JCATCIBHOCTH II0 IIOJIYYCHHUIO HOBOTO 3HAHUS, €Tr0
WHTEpPIpETAllii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3IMYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUU YIEOHBIX MMPOEKTOB B 00s1acTu pu3ukw;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIJIBUTATh THIOTE3Y €€ PEeIICHUS, HAXOAUTh apTyYMEHTHI JISI JOKa3aTeIhCTBAa CBOMX
YTBEPKJECHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpMyIHpOBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHLHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, JTOIMYCKAIOIINE aTbTCPHATUBHBIC PEIICHUSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
WUCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEILHO OCYIICCTBIISITH IIOWCK, aHAJIM3,
CUCTEMAaTH3alUI0 U WHTEPIPETANHI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IIPE/ICTABIICHNUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a/1a4 C COOTIOICHUEM TPeOOBaHUI SPrOHOMHUKH, TEXHUKH OC30ITaCHOCTH, TUTHCHEI,
pecypcocOepexeHus, MPaBOBBIX M ATUYECKUX HOPM, HOpPM HWHOOPMAITMOHHOU
0€e30IMacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COJACpXKAHHUS B pa3jMYHBIX (dopMarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU U TIEJIEBOM ayTUTOPHUH, BHIOUpAsi ONTUMATIbHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHBIE YHHBEPCAJbHbIE Y4eOHbIE TeHCTBUS:
OCYIIECTBIIATH OOIICHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MIUKTHBIX  CUTyalluii W CMsT4aTh
KOH()JTUKTHI;



pPa3BEPHYTO M JIOTUYHO H3J1araTh CBOK TOYKY 3pPEHHSI C HCMHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHMUMATh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIUBUYAIBHOU
padoThI;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YICHA KOJUICKTUBA,;

MPUHUMATh eI  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPAWHHUPOBATh JACHUCTBUS MO €€ JOCTHKEHUIO: COCTAaBIIATh IUIAH JICWCTBUIA,
pacrpenensaTh pojad C y4€TOM MHEHHUM YYacTHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOET'0 BKJIaa M KaXJ0r0 YYaCTHUKA KOMAaH Il B OOIIIHIA
pe3yabTarT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE MPOEKThI, OLEHWBATh HJIEU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYIIECTBIIAITh MO3UTUBHOE CTPATETMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYyalUsX, IPOSIBISITh TBOPUECTBO U BOOOpAKEHUE, OBITH HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEHOCTh B 00JacTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJILHO COCTABJISITH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TIaH BBITIOJTHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUI;

JieNnaTh OCO3HAHHBIA BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIMU B 00JacTH
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBHM M MBICTUTENIbHBIX TPOLECCOB, UX pEe3YyJbTaTOB U
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUH JJI OLIEHKU CUTYyaIllH, BbIOOpa BEPHOTO
penieHus;



yMEThb OIICHMBATh PUCKHM W CBOEBPEMEHHO TPUHUMATh PEUICHHUS M0 HX
CHUKEHHUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEeSTENbHOCTH;

OpUHUMATh Ce0sl, IOHUMAasl CBOM HEJOCTATKU U JIOCTOMHCTBA,;

OPUHUMAaTh MOTHBBI W apryMEHTBHl JPYIMX IIPU aHAIU3€ PE3YJIbTaTOB
NEeSTENbHOCTH;

NpHU3HABATh CBOE MPABO U MPABO APYTHX HA OLIMOKH.

B npotiecce 1oCTHKEHNS] TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOIPAMMBI T10
buszuke g ypoBHS cpeaHero oOmero oOpa3oBaHus |y  00ydYaroniuxcs
COBEPILIEHCTBYETCS AMOLMOHAIBHBIN UHTEIIEKT, IPEAIONAraroIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHHUIO LIENU U
ycrexy, ONTUMHU3M, WHUIMUATUBHOCTb, YMEHHE IEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOKHOCTEM;

SMIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE
IPYrUX, YYUTBIBaTh €ro IMpH OCYIIECTBIECHUU OOUIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHMUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, POSIBIIATH HHTEPEC U pa3periaTb KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K koniy o0yuenus B 10 kjiacce mpeMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YJaIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpPa, B PA3BUTHUM COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON eI TEIIbHOCTH JIHOJIEH;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, MHEpIMaIbHAs cUcTeMa OTcuéra, abCOIOTHO TBEPIOE TEIIO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, XKUIAKOCTEHM U TBEPIABIX TEN, TOYCUHBIN
AIEKTPUYECKUN 3apsil PU PElIeHUU (PU3NUECKUX 3aj1ay;

pacro3HaBaTh (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBICHSATH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHMS BEIECTBA U



ANEKTPOAUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHUE,
cBOOO/IHOE MaJCHHUE TeJl, JBUKEHHE IO OKPYKHOCTH, MHEPLUs, B3aUMOECICTBHUE
ten, nuddysus, OpOyHOBCKOE IABMIKEHUE, CTPOCHHUE JKHUIKOCTEH U TBEPABIX Tel,
U3MEHEHHE O0BbEMa TeN MpU HarpeBaHUM (OXJIAXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCHIapeHHe, KOHJEHCALMs, IUIABJICHHE, KPUCTAJIU3alUs, KUIIEHUE, BIIAXKHOCTb
BO3/yXa, MOBBIILIEHUE JaBJIECHUS Ta3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXIY MapaMeTpaMM COCTOSHMA ra3a B HM30IpOIEccax, IJeKTpU3alus Tedl,
B3aUMOJIEHCTBUE 3apsAI0B;

OIKCHIBAaTh MEXAHWYECKOE IBWKEHHE, WCIONB3Yys (pU3MUecKre BETUYHHBI:
KOOp/AMHATA, IyTh, IEpPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMIYJIbC TeJa, KHHETHYECKas SHEprus, MOTEHIMalbHas SHEPrHs, MeXaHH4ecKas
paboTa, MexaHMYECKas MOIIHOCTb, MpPH OMNHCAHWU TPABUIBLHO TPAKTOBATH
(U3NYECKUl CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS U EIUHMIIBI,
HaXoAUThb (OPMYJIbl, CBSA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO0 BEIMUUHY C JPYTUMHU
BEIMYNHAMU;

OINKCHIBAaTh M3y4YEHHBIC TEIUIOBBIE CBOICTBA TE€I M TEIUIOBHIC SBIICHHSA,
UCNONb3ys (PU3NYECKHME BEIUMYMHBL: JaBJIICHUWE Tras3a, TemIepaTrypa, CpeaHss
KUHETUYECKAasi SHEPrUsl XaOTUYECKOTO JBMKEHUS MOJIEKYJ, CpeIHEKBaapaTUYHasl
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOO(QPUIIMEHT TOJIE3HOT0 JEHCTBUS TEIUIOBOTO JBHUTaTeNs; MPH OMHCAHUU
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HAUYEHUS W EOUHUIIBI, HAXOIUTh (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(Gu3nIECKyI0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3YUCHHBIC SJICKTPUUECKHUE CBOMCTBA BEIIECTBA M DJICKTPHUECKUE
BJICHUS (IIPOLIECCHI), UCIONB3Ysl (PU3NUYECKUE BEIUUMHBI: IEKTPUUECKUHN 3aps,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHLIHA, Pa3HOCTh MOTEHINAJIOB;
Opd OMNHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCHOIb3YEMBIX
BEIMYWH, WX OOO3HAYCHHS W CAWHMIIBI; YKa3bIBaTh (POPMYIBI, CBSI3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONb3Yys (U3HUECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tsarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHWs] MEXaHWYECKOM DSHEpPIrUH, 3aKOH COXPAaHEHUs MMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
O0TCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBa, Ia30BbIE
3aKOHBI, CBS3b CPEIHEH KMHETUYECKON SHEPTUU TETUIOBOTO IBMIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIEpaTypoM, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOr0 3apsna, 3akoH Kyrnona, mpu 3TOM pasiauyaTh CJIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MPUHIIUIIBI ISHCTBUS MAIIUH, MPUOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3ianyaTh YCJIOBUS UX OE30MacCHOr0 HUCIMOIb30BAHUS B IMOBCEIHEBHON
KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIEIOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopmyIupoBaTh MpoodIeMy/3a1auy ¥ THIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIIOKEHHOTO 000PYI0BAHMUS, IPOBOIUTH OTBIT U (POPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBJISITH MIPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MMOTPEIIHOCTEN U3MEPEHHU;

UCCIE0OBaTh  3aBUCUMOCTH  MeXAy  (U3MYECKHMMHU  BEJIMUMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKcUpoBaTh PE3yNILTATHI MOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BUJIE
TabHIl ¥ TPaUKOB, ACJATh BHIBOABI IO PE3yJbTaTaM UCCIIEIOBAHMS;

coOJoaTh mpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JIESITENIbHOCTA C HCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemath pacu€THble 3a7ayd C SBHO 3aJlaHHOM (DU3UYECKOU MOJIENbIO,
UCTIOJNB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOouMbIE I €€ pEeIleHMs], MPOBOAUTh PAcUEThl U OLEHUBATh PEATbHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busznueckue sIBICHMUS;

UCITIO0JIH30BaTh MPH PEIICHNN YU4eOHBIX 33/1a4 COBPEMEHHbIE HH()OPMAIIOHHBIE
TEXHOJIOTUU JIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U MPEJICTABICHUS
y4eOHOM M HAy4YHO-TIONMYJSAPHOW HH(POPMAIMU, IOJIYYEHHOW U3 Pa3IUUYHBIX
MCTOYHUKOB, KPUTUYECKHU AaHATM3UPOBATH MOTy4aeMyr0 HH()OpMAIIHIO;

NPUBOJIUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOT U,

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS TTO (PU3HUKE B MOBCETHEBHON KUZHU JIJIS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 37I0POBbS M COOJIOJICEHNS HOPM JKOJOTUYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTtaTh B TpYIIE C BBHIIOJHCHUEM pa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIMbl, PAIUOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
IUTAHUPOBATh AEATEIbHOCTh B HECTAHNAPTHBIX CUTYAIMAX, aJ€KBATHO OLICHWBATH
BKJIQJ] KQXJI0TO U3 YYaCTHUKOB TPYIIIILI B PEIIEHUE PACCMAaTPUBAEMOI TPOOIEMBI.

K xoniy o6yuenus B 11 kjacce mpeamMeTHbIE pe3yJbTaThl HA 6a30BOM ypPOBHE
JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCST YMEHUH:

JIEMOHCTPUPOBATh Ha TMPUMEpaxX Pojb U MecTO (UMK B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTHM, B IMPAKTUYECKOM NEATEIBHOCTH JIFOACH, LEITOCTHOCTh U E€IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENCH:
TOYEYHBIN IEKTPUUECKUHN 3apsil, JIyd CBETA, TOYCYHbIM UCTOYHUK CBETA, SECpPHas
MOJIeTIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO Sijpa MpH pelIeHUH (PU3NYECKUX
3ajad;

pacmo3HaBaTh (PU3NYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJIEKTPUUECKAS MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE IEHCTBHS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMarHUuTHas WHAYKUHWS, JEUCTBUE MArHUTHOIO IO Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSAMOJMHEUHOE PACHpPOCTPAHEHUE CBETA, OTPAKEHUE, NPEIOMIICHHUE,
uHTeppepeHnus, audpakuds W TOJSpHU3alMs CBETa, JUCIEPCUsl CBETa,
dotoanekTpuaeckuii 3pdekt (PporoaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JMHEWNYaTOro CIEKTpa aromMa BOAOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAas

PalMOaKTUBHOCTb;
ONKCHIBATh W3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pPa3jIMYHbIX  Ccped) U

AJEKTPOMArHUTHBIC SIBIICHUS (MPOLECCHI), UCMONB3Ysl (PU3NUECKHUE BEIUYUHBI:
ANEKTPUUECKUI 3apsjl, CUJIa TOKa, AJIEKTPUYECKOE HAMPSKEHUE, DIEKTPUUECKOE
CONMPOTHUBJICHUE, PAa3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, paboTa TOKa,
UHIYKIHUST MarHUTHOrO mojsi, cuia Ammepa, cwia JlopeHila, MHIYKTUBHOCTb
KATYIIKW, SHEPrusl DJIEKTPUUYECKOr0 M MArHUTHOrO TMOJeH, MEepHoJl M YacroTa
KoneOaHuii B KoyieOaTeIbHOM KOHTYpe, 3aps U CWiIa ToKa B IIpolecce
TapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsSTHUE |
ONTHYECKasl CWjia JIMH3bI, TIPU OMHMCAHWM TPAaBUIBLHO TPAKTOBATh (HHU3UUECKUI
CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE TAHHYIO PU3MYECKYIO BETUUUHY C APYTUMH BEIUUUHAMY;

ONMKUCHIBATh H3YYCHHBbIE KBAHTOBBIE SBJICHUS M TPOLECCHI, HCIOIb3YA
¢dbuznyueckre BEIUYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPTUsi U UMNYJIbC (POTOHA, MEPHUO] ToJypacaga, SHEPrus CBSI3U



ATOMHBIX SIJIep, TPU OINUCAHWUU MPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICI
UCIIOJIb3YEeMbIX BEIIMYMH, MX OOO3HAYEHUS M €IWHUIIbI, YKa3bIBaThb (POPMYIIBI,
CBS3BIBAIONIUE JIaHHYIO (U3MUYECKYI0 BEJIUYMHY C JPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NIECKON BEITMUNHEI;

aHANIM3UPOBATH (PU3UYECKHE MPOILECCHl U SIBJICHUS, UCIONb3YS (PU3HUECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCTEA0BATENILHOIO U MapajuIeTbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3akoH 3JIEKTpOMAarHUTHOU
UHAYKIMH, 3aKOH MPSMOJIMHEHHOr0 PaCHpOCTPAHEHHS CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHbI MPEIOMJICHUS CBETa, ypaBHeHHe JDWHIITEHHa i GoTtorddexra,
3aKOH COXPAaHEHHS DHEPTUH, 3aKOH COXPAHEHHs] MMITYJIbCa, 3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHs] MacCOBOTO YMCIA, MOCTYyNaThl bopa,
3aKOH PaIMOAKTUBHOIO pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, O0JACTH)
IPUMEHUMOCTH;

OTIpEIeNISTh HATIPABICHUE BEKTOPA UHIYKIIMA MAaTHUTHOTO TIOJISI TPOBOTHUAKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATH M300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATH JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SBICHUUA W
IPOLIECCOB C HCIOJIb30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHUI: MPU 3TOM
dbopmyupoBaTh MpodsieMy/3aaauy U TUIIOTE3y YI4eOHOro AKCIIEpUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIIOAKEHHOTO 000PYI0BaHMSI, TPOBOIUTD OMBIT U POPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPCHUS (PHU3NUSCKUX BEIHYUH, TIPH
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IMOTPEITHOCTEN U3MEPEHHU;

UCCJICIOBATh 3aBUCUMOCTH (PU3MUECKUX BETUYNH C UCTIOIb30BAHUEM TPSIMBIX
U3MEPECHMIA: TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH pPE3yIbTAaThI
MOJTYYEHHON 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUAE TAOMUI U Tpadukos,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

coOoaTh mpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIETOBAHUM B
paMKax ydeOHOro OHKCIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JIESITENHbHOCTU C HCMOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PUM3MYECKOW MOJEINbIO,
UCTIOJB3Ysl (PM3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3aJa4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMbIe NIl €€ pEelIeHUs, MPOBOAUTH PACUYEThl M OIICHUBATH PEaTbHOCTH
NOJTy4EHHOI'0 3HAYeHUSI PU3NYECKON BETUUNHBL;



peniaTh Ka4eCTBEHHbBIC 3a/1a4M: BHICTPAUBATh JIOTUUECKU HEMPOTHBOPEYUBYIO
LEMOYKY pacCyXIEHUM C OMOpON Ha HM3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3HUYECKHE SIBICHNUS,

UCII0JIH30BaTh MPHU PEUICHNH YU4E€OHBIX 33/1a4 COBPEMEHHBIE MH(DOPMAIIOHHbBIE
TEXHOJIOTUHU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIMU U MPEICTABICHUS
y4eOHOM ¥ HAy4YHO-TIOMYJApHON WHGOpMaIUK, TOJYYCHHOW W3 Pa3IMYHBIX
UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYyYaeMyr0 HH(OPMAITHIO;

OOBSCHATh TPUHLUNBI JEHCTBUS MAaIllMH, NPUOOPOB U TEXHUYECKUX
YCTPOUCTB, pa3anyaTh yCIOBHS MX 0€30MacHOTO MCIOJIb30BaHUs B MIOBCEIHEBHOM
KU3HU;

PUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOIIErO0 MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MIOBCETHEBHOW KUZHU IS
oOecrieueHus 0€30MAaCHOCTH TIpU OOpaIleHUd C TPUOOpaMU U TEXHHUYESCKUMU
YCTPOUCTBAMHU, JJISI COXPAHEHUS 3J0POBbS U COOIIOJICHUS] HOPM SKOJOTHUYECKOTO
NOBEJICHUS B OKPY’KAIOLIEH CPEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM PAa3IUYHBIX COLHUAILHBIX POJIEH,
IJIaHUPOBATh palbOTy TPYIIbI, PalMOHAIBHO pPACOpPENeNsaTh OO0S3aHHOCTU U
IJIAHUPOBAThH JACATENHHOCTh B HECTAHAAPTHBIX CUTYaAIMSIX, aJ€KBAaTHO OIIEHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOI MPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI
pecypchbl
Paznen 1. DU3UKA U METO/JIbIl HAYYHOI'O ITIO3HAHUS
bu6nunorexa [IOK
1.1 ®du3nKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Pa3nesn 2. MEXAHUKA
but6mmoreka [IOK
21 Kuematitia > https://m.eds00.ru/7f41bf72
bubnunorexa LIOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXpPAaHCHUS B MEXaHUKE 6 1 1 httos://m.edso0.ru/7fA1bf72
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETHYECKOM 9 1 bubnnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
3.2 OCHOBBI TEpMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bubnmorexa LIOK
' ®a30BbIE EPEXOIBI https://m.edso0.ru/7f41bf72



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

Hroro o pazaeny 24
Paznen 4. JIEKTPOAUHAMUKA
bubmuorexa [IOK

41 DueKTpoCTatiiia 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUUecKnid TOK. Toku B 12 bubnmnoreka [JOK

' Pa3IMYHBIX Cpelax https://m.edso00.ru/7f41bf72

Htoro no pazneny 22

PesepBHOE BpeMs 2

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ungposbie
Ne ni/m P Konrpoabusie | IlpakTnuyeckue (1udpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTbI
pecypcsbl
Paznen 1. 9JIEKTPOJANHAMUKA
11 MaruutHoe nose. OIeKTpOMarHuTHas 11 1 3 bubmuoteka [IOK
' VHIYKLHS https://m.edso00.ru/7f41c97c
Hroro mo pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
51 MexaHu4ecKkue U 31€KTPOMarHUTHBIE 9 1 bubnuorexa [IOK
' KoJIe0aHust https://m.edsoo.ru/7f41c97c
59 MexaHu4eCKHe U JIEKTPOMArHuTHbHIE 5 1 bu6muoreka [IOK
' BOJIHBI https://m.edso0.ru/7f41c97c
but6mmoreka [IOK
2. 1
3 Onriica 0 3 https://m.edsoo.ru/7f41¢97c
Hroro no pazaeny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

31 OCHOBHI CIEITUATTBHON TEOPUH 4 1 bubnmnoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHTbl KBAHTOBOW ONTHKU 6 bubmmorera [JOK

https://m.edsoo.ru/7f41c97¢c



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

bu6nmmorexa LIOK
42 Crpockne atoma 4 https.//m.edso0.ru/7f41c97c
bubmunorexa IHIOK
4.3 ATOMHOE PO S https://m.edso0.ru/7f41c97¢
Htoro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUKU

5.1 DeMeHThl aCTPOHOMMHU U aCTPOPUIUKU 7 E:::;;;fgggg}; £41697¢
Hroro mo pazaeny 7
Pa3gen 6. OGOBILIAIOIIEE IOBTOPEHUE

6.1 O6o0m1arorniee MOBTOPEHUE 4 ]f?tl'frinll;lr?:c;(s?)(])—lrouﬁ £41097c
Hroro no pazneny 4
PeszepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Koan4yecTBo yacoB JIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Konrtpoabubie | IlpakTuyeckue
n/n Bceero u3yuyeHusi | oOpa3oBaTeibHbIE

padoTsbI padoThI
pecypchbl

®du3uka — Hayka O IPUPOJE.

1 Hayunsble MeTZK bl HOLI:HEIL)HI/I}I 1 bubmmorexa LOK

ya A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEero MUpa
Pons 1 MecTo pu3uku B

9 (hopMUPOBaHUU COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHOUH KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeSITETbHOCTH JIOJICH
MexaHudeckoe OBUKEHUE.

3 OTHOCHUTENIBHOCTh MEXaHUYECKOTO 1 but6mmoreka [IOK
neuxeHusd. [lepemerenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE

4 PaBHOMEpHOE IIPSAMONIMHETHOE 1 bu6nuoreka [IOK
JIBU>)KCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE IPSIMOJIMHEITHOE 1 bu6nmoreka [IOK
NBIDKCHHE https://m.edsoo.ru/ff0c372e

6 CBobOogHOE majzieHue. Y CKOpeHue 1 bu6mmoreka [IOK
CBOOOTHOTO Ma/ICHUs https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXeHUE.

. bubnuorexa [JOK

7 JIBrkeHne MaTepuaabHOU TOUKH I10 1

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada



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

HpI/IHLII/IH OTHOCHUTCIIBHOCTHU

8 lamunes. UaepuuanbHbie CUCTEMBI bubamorexa [IOK
' puv https://m.edsoo.ru/ffOc3be8
orcueTta. [lepBbiii 3akoH HeroTOoHA
Macca tena. Cuna. [IpunHuun
9 cymeprno3unuu cui. Bropoi 3akox Bubmmoreia LIOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HreroTona st MaTepuaabHOM TOUKA
Tpernii 3akon HeroToHa 114 bu6mmoreka [JOK

10
MaTepHaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TsAroteHus. Cumia

11 TskecTu. [lepBas kocmuyeckas bubmmorexa LIOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoreka [JOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koapdumuent

13 TpeHus. Cuiia COpOTUBIIEHUS IPU bu6mmoreka [IOK
JNIBMOKEHUU TeJla B )KUIKOCTHU WU https://m.edsoo.ru/ff0c3f76
rase
[locTynarenbHoE U BpallaTelIbHOE

14 JBUKEHHE a0COIIOTHO TBEPAOTO but6mmoreka [IOK
tena. MomeHT cuibl. [lnedo cumel. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPAOIO Tela
NMiynbsc MmaTepuanbHON TOYKH,

15 CHUCTEMBbI MAaTEPUAJIbHBIX TOUYEK. bu6muoreka [IOK
Nmnynbce cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMmIynsca. PeaktuBHOE qBUKEHME

16 PaboTa 1 MOIIHOCTh CHUIIBL. bubmuotexa [JOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502



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

MarepuaabHOi Touku. Teopema 06
W3MEHEHUN KMHETHYECKOW SHEPTUU

17

[loTeHunanbHas SHEprus.
[loTeHunanbHas 3HEPIUsl yIPyro
nedhopMUPOBAaHHOM MPY>KUHBI.
[ToreHmanbHas 3HEPrus Tea
BOJIM3U OBEPXHOCTH 3eMIIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

18

[loTrennuanbHbIe U
HeNoTeHIHanbHble cuilbl. CBA3b
paboThI HEMOTEHIUAIBHBIX CUJI C
M3MEHEHHEM MEXaHUYECKOH 3HEeprun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YJHEPTUH

but6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabota
«HMccnenoBanue cBsizu pabOTHI CUITBI
C U3MEHEHNEM MEXaHUUECKOMN
SHEPTUU Tella Ha IpUMepe
PaCTsDKEHUS PE3HHOBOTO JKI'yTay

20

KonTponbhas pabora o teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAaHEHHS B MEXaHUKE

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

21

OCHOBHEIE MTOJIOKEHUA
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopuu. BpoyHOBCKOE ABUKEHUE.

Auddysus

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBHKECHUS U
B3aMMOJICHICTBHS YaCTHUI] BEISCTRA.
Mopenu cTpoeHus ra3os,
KUJKOCTEN U TBEPIBIX TEIl



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

23

Macca monekyn. KonudectBo
BemiectBa. [locTostHHass ABoraapo

24

TennoBoe paBHOBeCHE.
Temmepatypa u €€ usMepeHue.
[IIxana remnepatyp Llenbcus

25

Wneansusni raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

26

AbconroTHas TemrepaTypa Kak Mepa
CpelHEe KHHETUYECKON YHEPTUU
JIB>KEHUS MOJIEKYJI. Y paBHEHUE
Menpeneesa-Knaneiipona

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanbeToHa. ['a30BbIe 3aKOHBI

28

JlaGopaTopHas pabota
«HccnenoBaHnue 3aBUCUMOCTH
MEX1y IapaMeTpaMH COCTOSHUS
pa3peKEHHOTO Ta3ay

29

N3onpoueccs! B U1€aIbHOM ras3e u
uX rpauvecKkoe MnpecTaBIeHIEe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHnHss sHeprus
TEPMOJIUHAMUYCCKOM CUCTEMBI U
croco0n! e€ u3meHenus. KonmdecTBo
TEIUIOTHI U paboTta. BayTpeHHss
SHEPTHUsl OJHOATOMHOTO UJICATBHOTO
rasa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl remionepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36

32

Y aenpHas TemI0€MKOCTh BEIECTBA.
KomngecTBO TEIIIOTHI Ipu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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Tertonepenade. AauadaTHbINA
MpoI1iecc

[TepBrlii 3aKOH TEPMOJAMHAMUKHU U

but6mmoreka [IOK

33
€ro pUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeobpatumocTs mporeccoB B
34 npu (I)) e. Bropoit ZaKOH bubmmorexa [IOK
pupoZe. BTop https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunmun aevicteus u KI1J] Bbub6mmoreka [IOK
TEIJIOBOM MAaIllMHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT/{
37 DKoJIOTHYEeCKHe POOIeMBI
TEIUIOOHEPT e THKU
O6o06marmuii ypok
38 «Monljlc ﬂIsjil Has};p ¢u3uka. OCHOBBI bubmorexa LIOK
YIIp ' https://m.edsoo.ru/ff0c6938
TEPMOJIMHAMUKIY
KonTponbhas pabora o teme
39 «Monexynspras ¢puzuka. OCHOBBI bubmmorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3oBaHue U KOHICHCAIIHS. bu6nmoreka [IOK
Hcnapenue u kurenue https://m.edso0.ru/ff0c63b6
AOComoTHAS U OTHOCHUTEIBHAS
41 BJIAKHOCTh BO3/1yXa. HachIeHHbIH bubmmorexa [IOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramnuueckue u
aMmopQHbIe TeJa. AHU3OTPOIHUS
P b P bubmuorexa [IOK
42 CBOMCTB KpUcTalIoB. JKuakue

kpuctaibsl. CoBpeMeHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
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[InaBiieHue U KpUCTaIU3ALIMS.

43 VY nenpHas TEII0Ta IJIaBICHUS bubmmorexa [OK
g ’ https://m.edso0.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 §)
YPABHEHHE TEILIOBOro banarca https://m.edsoo.ru/ff0c6820
DnexTpu3aIus Tell. DIeKTPUICCKU
45 3apsia. JIBa BUJIa SIEKTPUUECKUX bubmorexa LIOK
P A P https://m.edsoo.ru/ffOc6bcc
3apsaoB
IIpoBOoOHUKHN, TUIIEKTPUKH H
46 H(I))n ﬂOBO HIfKI/I 3aK(I:H bubmmorexa [JOK
YHpOBOZ ’ https://m.edsoo.ru/ff0c6bcc
COXPAaHEHHUS AJIEKTPUICCKOTO 3apsia
B3zaunmopeiictBue 3apsioB. 3aKOH
47 Kyiona. TodeuyHbIil 3IEKTPHUECKAI bubmmorexa [JOK
y ) i https://m.edsoo.ru/ff0c6ced
3apsi
Hanpsx€HHOCTB 3JIEKTPUYECKOro
nosist. [IpuHnun cynepnosuumu bu6mmorexa [IOK
48 .
3JIEKTPpUYECKUX ToseH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 3JeKTpOCTaTHYECKOTO
49 noJiist. [lorennuan. PasHocTh bubmmorexa IIOK
' HaL. https://m.edsoo.ru/ff0c6f00
IOTEHIMATIOB
TIpoBOOHUKY U TUDIEKTPUKU B
50 BJII;K I([)CTaTI/I‘IeHCKOM ni(ie bu6morexa [IOK
P ' https://m.edsoo.ru/ff0c7018
JlmsnekTpudeckasi MPOHUIIAEMOCTh
51 OnekTpoéMkocth. KoHnencarop bubmmorexa LIOK

https://m.edsoo.ru/ff0c7126



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

52

DEeKTPOEMKOCTb IIIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsKEHHOr0 KOHJIEHCaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JIaGopatopHas pabora "U3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHIMD AEHCTBUS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMUPOBAJIBLHOTO
amnmapara, CTpyHHOro mpuHTepa.
DJIEKTpOCTaTUYECKAas 3aluTa.
3a3zeMIIeHHe AJIEKTPOPUOOpPOB

55

DNEeKTPUUECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna Toka. Hanpsbxenue.
Conporusnenue. 3akoH Oma aJist
y4yacTKa LEeNH

56

[TocnenoBarensHOE, MapaieTbHOE,
CMEIIaHHOE COCIMHEHHE
MPOBOTHUKOB. JIaGopaTtopHas
pabota «M3yyeHue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGota u mourHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

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

58

3axon OMa 1 MOJTHOH (3aMKHYTOI)
anekTpuyeckoi nenu. Koporkoe
3ambikanue. JlabopartopHas pabota
«M3mepenne DJIC ucTouyHMKA TOKA U
€r0 BHYTPEHHET'O COIIPOTHBIICHUS

0.5

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



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

59

Pe3epBubiii ypok. KonTpoabHas
pabora 1o Teme
"DnexrpoguHamuka /
Bcepoccuiickas mpoBepodHas
pabota

bu6moreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O600marommii ypok
«DNEKTPOANHAMUKAY /
Bcepoccuiickas nmpoBepodHas
pabota

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

61

DJeKTpOHHAs MPOBOAMMOCTb
TBEPABIX METAJUIOB. 3aBUCHMOCTb
COINPOTHUBIIEHUS METAIIJIOB OT
TeMIepatypbl. CBEpXIIPOBOAMMOCTD

62

DIIEKTPUYECKUI TOK B BAaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TyYKOB

63

IonynpoBOIHUKH, UX COOCTBEHHAS
U IIPUMECHAsi IPOBOJUMOCTb.
CaoiicTBa p—N-niepexona.
[TonmynpoBoIHUKOBBIE TPUOOPHI

bu6moreka [IOK
https://m.edsoo.ru/ffOc84ae

64

DNEKTPUUECKUI TOK B pAaCTBOPAX U
paciuiaBax 3JIEKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOIHAIIHS.
DIIEeKTPOIH3

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

65

DIIEKTPUUYECKUI TOK B raszax.
CamocTosATenbHbIN 1
HECAaMOCTOSITEIIbHBIN pa3psi.
Monnus. [lnazma

Bu6moreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DrexTpuueckre npudopsl u
YCTPOMCTBA U MX MPAKTUYECKOE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

npuMeHeHue. [IpaBuia TEXHUKH
0€30MMacCHOCTHA

Konrtponsnas pabota o teme

67 «Qunekrpocratuka. I[loctostHHbIN 1 bubmmorexa [LIOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

PezepBublit ypok. O0o0maromuit bubmmorexa [IOK

68 1

ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPO'PAMME



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

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne JlaTa nudpoBbIe
Tema ypoka Konrpoabnbie | IlpakTuueckue p
n/n Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoTbI padoTbI
pecypchbl

[TocTossHHBIE MAarHUTHI U UX

1 B3auMoO/ieiicTBUE. MaruuTHoE ToJe. 1 bubmuoreka [JOK
BekTop MarHUTHON MHAYKLMUH. https://m.edso0.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKIUU
MarauTHo€e 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena. bubnnorexa [IOK

2 . 1
B3aumopeiicTBue NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue

3 MarHIETHOIr)o noia KaT KI/Iy: 1 1 bubmmorera [JOK

v https://m.edsoo.ru/ff0c98fe

TOKOM»
JleiicTBME MAarHUTHOTO MOJIS Ha
POBOAHMK ¢ ToKOM. Cuiia Ammnepa.
Jlaboparopnas pabota bubnnoreka [JOK

4 . 1 1
«UccnenoBanne geiicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»
JlelicTBME MAarHUTHOTO MOJIS HA

5 JBHKYILYIOCS 3apSKECHHYIO 1 bubmuorexa [IOK
yactully. Cuna Jlopenua. Pabota https://m.edsoo.ru/ff0c9df4
cuibl JlopeHiia

5 DJIEKTPOMAarHuTHasE UHIYKITHS. 1

IloTOK BEKTOpa MarHUTHOU



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

uaaykuuu. DJ1C nHaykuuu. 3aKoH
AJIEKTPOMATHUTHON UHAYKITUH
®dapanes

JlaGopatopHas pabota
«MccnenoBanue ABICHUS
DIIEKTPOMATrHUTHON HHIYKIIAN)

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

NunykTuBHOCTD. SIBIICHUE
camonHaykuuu. D/1C
CaMOMHJIYKIH. DHEPTHs
MarHUTHOTO TOJISl KaTYIIKU C TOKOM.
DJIEKTPOMArHUTHOE MOJIe

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

TexHu4eckue yCcTpoiucTBa U UX
IIPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
AIIEKTPOMATHUTHI,
AJIEKTPOJIBUIaTelb, YCKOPUTEIHN
AJIEMEHTaPHBIX YACTHII,
MHAYKLIIMOHHAsS 11€Yb

10

O6o06marommii ypok «MarHuTHoe
noJie. DJIEKTPOMarHuTHas

VHIYKIUSD)

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

11

KoHnTponbHas paboTa mo teme
«MarautHoe mnoiJe.
3HeKT’pOMaFHI/ITHaH I/IH,Z[yKIII/ISI»

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
KoJieOaHus. YpaBHEHUE
TapMOHHYECKUX KOJICOaHUH.
[IpeBpaienue suepruu

bu6nunorexa [IOK
https://m.edsoo.ru/ffOcaf06



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

13

JlabopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproja MaJlbIX KoJieOaHui rpy3a
Ha HUTH OT JTMHBI HUTU U MacChl
rpy3a»

14

KonebarenbHbIi KOHTYP.
CB0OOOIHBIE JIEKTPOMArHUTHBIE
KoJIeOaHUs B UI€ATbHOM
KoJIeOaTeIbHOM KOHTYpEe. AHAIOTUs
MEK1Yy MEXaHHYECKHMU U
AIIEKTPOMATrHUTHBIMH KOJICOAaHUSMU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0Ocb820

15

®opmyna Tomcona. 3akoH
COXpAHEHHUsI SHEPTUH B UICATIBHOM
Kosie0aTeIbHOM KOHTYpE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyXaromux
KosieOaHuax. BeHyXIeHHbIE
MeXaHUYeCcKue KoJeOaHus.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMAarHUTHBIE KOJIEeOaHUs

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CuHyconanbHbIi IEpEMEHHBIN TOK.
MoIHOCTh NEPEMEHHOTO TOKA.
AMIUTMTY/AHOE U JIEHCTBYIOIIEE
3HaUEHHUE CHJIbI TOKA U HANPSKEHUS

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IpousBoactso,
nepeaaya v norpedieHue
3JIEKTPUYECKOU SHEPTUH

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT O

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



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

3BOHKA, TeHepaTopa NepeMEeHHOT0
TOKa, JINHUH 3JIEKTponepeaay

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.

20 KyneTypa ncrnons3zoBanus
AJIEKTPOIHEPTUHU B MOBCEHEBHOM
KU3HHU
MexaHn4yeckre BOJHBI, YCIOBHS

acmpoctpanenus. [lepuo.
21 IéKOpI:)CTTI;ppaCHpOCTpaI:{GHI/IH u bubmmorexa LIOK
https://m.edsoo.ru/ffOcca54

JuiMHa BOJIHEL. [lonepeynsie n
MIPOJI0JIbHBIE BOJHBI

99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubnmnoreka [JOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHbHIE BOJIHBI, UX

23 cBoiicTBa U ckopocTs. Ikana buommorera LOK

https://m.edsoo.ru/ffOccfeQ

3JIEKTPOMArHUTHBIX BOJIH
[TpuHIUTIBEI paIUOCBA3U U

24 teneBusieHus. Pazpurue cpeacTs
cBs13u. Panuonokanus

o5 KontponbHas pabota «Konebanus u bubnmnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpsimosHEHOE pacIpoCTpaHEeHue

26 CBETa B OJHOPOJHOMU cpefie. bubnuorexa [IOK

ToueuHslit uICTOUHUK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350



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

OTtpakeHue cBeTa. 3aKOHBI

27 oTpaxxeHus ceeta. [loctpoenue bubmioreia LIOK
P L p https://m.edsoo.ru/ffOcd4e0
n300pakeHHH B TUIOCKOM 3€pKalie
[Tpenomiienue ceera. [lomHoe
28 BHYTpPEHHEE OTpaKECHHE. bubnmoreka [JOK
[IpenenbHbIN yroJl MOTHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHHUS
29 Jlaboparopnas pabota «3mepenue bubnuorexa [IOK
MOKa3aTels MPETOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzodpaxeHuit
30 B JuH3€e. PopMyna TOHKOU JTMH3bI bubamorera LOK
+ TOPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
JlabopaTtopHnas pabota
31 «HccnenoBanne CBONCTB
MU300paXKEHUH B TUH3AX)
Hucnepcus ceera. C0XKHBIN COCTaB
39 6enoro cserta. L{get. JlTabopaTtopHas
pabora «HalroteHne aucriepcun
CBETa»
Wntepdepennus creta. Judpaxims bubnuorexa [JOK
33 N
cBerta. [ludpaknronnas pemeTka https://m.edsoo.ru/ffOced22
ITonepedHOCTH CBETOBBIX BOJIH. bubnuorexa [IOK
34
[lonspuzanus csera https://m.edsoo.ru/ff0cf02e
OnTrueckue MpuOOpPHI U YCTPOiicTBa
35 U yCJIOBHS UX 0€30I1acCHOTO
MIPUMEHCHUS
36 I'paHuLIBI TPUMEHUMOCTH bubnnoreka [IOK

KJIACCUYECKON MEXAHHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynatsl cnenUaIbHON TEOPUH

OTHOCUTEIIEHOCTH
OTHOCUTENBHOCTh

37 OJIHOBPEMEHHOCTHU. 3aMeJICHHE bubmmorexa [IOK

AAHOBP ' . https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAILIEHUE ITHHBI
DHeprus U UMIYJbC

38 pENATUBUCTCKON YacTulpl. CBs3b bubnnorexa [IOK
Macchl C YHEPrUel U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
KontponbHas pabota «OnTuka.

39 OcCHOBBI CIeTIMAILHON TeOpUn bubamorera LOK

o P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIbHOCTH»

40 ®otonbl. opmyna [Tnanka. bubnmnoreka [JOK
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEOBAHNE Bu6 LIOK

nOIMOTEeKA

41 . A.T.

Qorospexra. Ombiret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
42 SFIHMTegHa nq:lq)@omaq)gema bubmmorera LOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanurma» ¢portodddexra
Hasnenue ceeta. OmbrTer I1. H.
43 JlebeneBa. Xumudeckoe JelicTBHE brbmmorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
44 MIPAKTUYECKOE IPUMEHEHHE:!

¢doTorsIeMeHT, POTOIATUHK,
coJIHeYHast 0aTapesi, CBETOIUO]T



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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Penrtenue 3agad mo teMe «DJIEMEHTEI

bubnunorexa LIOK

45 KBaHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnBITHI

46 Pesepdopna o paccesuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactuil. [Imanerapuas Mmoaens atoma
bu6mmoreka LIOK

47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
W3nyuyenue u normouieHue GoTOHOB

48 MIPH TIEPEX0/Ie aTOMa C OJTHOTO bubnmnoreka [JOK
YPOBHS SHEPTUH HA Ipyroi. Buasl https://m.edsoo.ru/ff0d0Oafa
CIIEKTPOB
BonHoBbIE cBOMCTBA YacTuIl. BoaHBI

49 ne bpoiutst. KopryckysnsipHo- bubnmnoreka [JOK
BOJTHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyYCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnsitel Pesepdopaa no bubnmoreka [JOK
ONPEAEIECHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
paaIno0aKTUBHOTO U3TYUCHUS
CsoiicTBa anbda-, 6era-, raMma-

51 n3nydeHus. Bousaue
pPaanoOaKTUBHOCTH HA KUBbIE
OpTaHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 W3otomnbl. Anbda-pacna. bubnmoreka [JOK

DJIEKTPOHHBIN U MTO3UTPOHHBIN
Oeta-pacnan. 'aMMa-u3nydyeHue

https://m.edsoo.ru/ff0d1162



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

53

DHeprus CB3U HyKJIOHOB B SIIpeE.
Snepusle peakuuu. SnepHbli
peakrop. [IpoGaembl, TEpCIIEKTUBHI,
IKOJIOTMYECKUE aCTIEKTHI SIAEPHON
SHEPreTUKU

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

54

DneMeHTapHbie YacTullbl. OTKpBITHE
no3uTpoHa. Metopl HaOIIOAEHUS U
PErUCTPALMH 3JIEMEHTAPHBIX
yactul. Kpyrnslii cton
«DyHnaMeHTaIbHbIC
B3aUMOIecTBHS. EAMHCTBO
¢$u3nUeCcKoil KapTHHBI MUPaY»

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

55

Oransl pa3BUTUS ACTPOHOMHUHU.
[TpuknanHoe 1 MUPOBO33PEHYECKOE
3HAaYEHHE aCTPOHOMHUH. Buj
3BE3aHOr0 Heba. Co3Be3qus, sIpKUe
3BE3/1bl, IUTAHETHI, UX BHJIUMOE
nBwkenue. ConHevyHas cucteMa

56

Counuie. CoHeunass akTUBHOCTD.
NcTtounuk sHeprun ConHua u 3BE371

57

3BE311bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/AbI ITIaBHOU
MOCJIeI0BAaTeNIbHOCTH. BHyTpeHHee
ctpoenue 38&31. COBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOKACHUU U
sBommonMn CoHIA U 3BE3]T

58

Muneunsii [lyte — Hama
T'amakrtuka. Ilosoxxenue u
nemxkenne Comnnna B ['anakTuke.



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

lNanaktuku. YEpHbIE ABIPHI B sAIpax
rajakTUK

59

Bceenennas. PazOeranue rajakTuk.
Teopus bosbiioro B3peiBa.
PenukToBoe n3znyyeHue.
MerTarajgakTiuka

60

Hepemennsie nmpo0iaembl
aCTPOHOMUH

61

KoHnTtponbHas paboTa «J1€eMEHTHI
ACTPOHOMMHU U aCTPOPUIUKI»

62

Ob6o6matomuit ypok. Posib puszuku
Y aCTPOHOMHUH B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIHMAJIbHON 1
THYECKOH cdhepax IesTeTbHOCTH
Ye0BeKa

63

O6o6maromuii ypok. Pois u Mecto
(bU3HUKN U aCTPOHOMHH B
COBPEMEHHON Hay4YHON KapTHUHE
MHpa

64

O606maromuii ypok. Poib
(bu3UIEeCKOi TEOpUU B
(hOpMUPOBAHUH TIPEICTABICHUH O
¢du3nveckoil kKapTHHE MUpa

65

O6o6maromuii ypok. Mecto
(bu3nvecKoil KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
NPEJICTABICHHUIA O TPUPOJIC




66 Pe3epBHbIil ypok. MarHuTHOE MoJIE.
DIIeKTpOMarHuTHasE UHIYKITUS

PesepBHblil ypok. Ontuka. OCHOBBI
67 CIEUAIILHON TEOPUH
OTHOCUTEIIbHOCTH

68 DeMeHThI aCTPOHOMHHU U

acTpopU3HKHU

PesepHeiii ypok. KBantoBas ¢usuka.

bubmuorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
[NPO'PAMME

68



https://m.edsoo.ru/ff0d1784




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

I[IpoBepsiemble npeIMeTHBIE Pe3yabTAThI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha NpUMEpax pojdb U MecTo (U3UKH B
(hopMHUpPOBaHUH COBPEMEHHOM HAYYHOW KApTHUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUI, B MPAKTUYECKOMN NEATEIIbHOCTH

JTroen

10.2

VauTeIBaTh I'paHUIIbI HPUMCHCHUA U3YUCHHDBIX (1)I/IBI/I‘IGCKI/IX MO,I[CJIeﬁi
MaTCepuajibHasd TOYKa, MHCpHIHAJIbHAdA CHCTCMA OTC‘IéTa, a0COJIFOTHO
TBépI[OG TCJIO, I/II[eaJ'IBHBII‘;I ra3; MOJCJIU CTPOCHUSA I'a30B, )KPII[KOCTGIZ u
TBépI[LIX TCII, TOYCYHBIN BHeKTpI/I‘leCKI/Iﬁ 3apsa — NOpu PCHICHUU

(I)I/ISI/I‘-ICCKI/IX 3agad

10.3

Pacnio3naBaTh puznyeckue siBieHus (Iporecchl) U 00BIACHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETHYECKOW TEOpPUH
CTPOEHHs BEIleCTBA M DJJIEKTPOAMHAMHMKU: pPAaBHOMEPHOE H
PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JABM)KEHUE, CBOOOAHOE MaICHHE
T€J, JBWKEHHUE IO OKPYXHOCTH, MHEpLUS, B3aUMOJCHCTBUE TEII,
muddys3usi, OpOYHOBCKOE MABMIKEHHE, CTPOCHHE IKHUAKOCTEH U
TBEPABIX TeJ, H3MEHEHHEe o00béMa Tel TMpu HarpeBaHUU
(oxJaXkaeHUM), TEIIOBOE pPaBHOBECHE, HUCTApeHUE, KOHACHCAIIHS,
IJIaBJI€HUE, KpUCTAIM3alus, KWUIIEHHE, BIIAXKHOCTh BO3]yXa,
MOBBIIICHUE JaBJIEHUS Tra3a IPU €ro HarpeBaHWU B 3aKPHITOM
cocyzle, CBSI3b MEXIy IapaMeTpaMH COCTOSIHMSL —Tra3a B

H30IIpoHeCCax; 3JCKTpU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OnuchiBaTh MEXaHMYECKOE JBM)KEHUE, HCIONb3Yys (U3NUECcKue
BEJIMYUHBI: KOOPJIMHATA, IyTh, [IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CWJIa, UMIYJIbC Telna, KUHETUYECKas DHEeprus,
NOTEHIMAJbHAs HHEpPrus, MexaHudyeckas paboTa, MeXaHWYecKas
MOIITHOCTh; TNpPH ONHMCAHUHU TPaBUIBHO TPAKTOBATh (UIUUECKHN
CMBICJI HCHOJB3YyeMBIX BEIUYMH, HMX OOO3HAYEHHS W EIAMHUIIB,
HaXOJIUTh (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIUYHHY

C ApyYruMu BCJIIMYUHAMU




10.5

OnuceiBaTh HM3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE
SBJICHUS, HUCHONB3Yys (U3MUECKHe BEIMYMHBI: JaBJICHHE Trasa,
TeMIepaTypa, CpeaHssd KUHETHYECKas DJHEpPrus XaoTHYECKOIo
JBUJKCHUS MOJIEKYJI, CPEIHEKBaJpaTHU4Has CKOPOCTb MOJIEKYII,
KOJMYECTBO TEIUIOTHI, BHYTpPEHHss DSHeprus, pabora rasa,
KOA(QUIIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JIBUTATEIS; TPHU
ONMCAaHWW  TPABWIBHO  TPAKTOBaTh  (DU3MUECKHA  CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, UX O0O3HAUEHHUS U €AUHUIbI, HAXOAUTD
(GopMyIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYI0 BEIUYUHY C

JPYTHMH BEJIUYUHAM

10.6

OnuceiBaTh H3y4YEHHBIE JJIEKTPUUYECKHE CBOWCTBA BEIIECTBA U
IJEKTPUYECKUE SIBJICHUS (MPOIECChI), HCIONB3Ys (hU3ndYecKue
BEJIMYMHBL:  JJCKTPUYECKHH  3apsii,  DJEKTpUYECKOoe  ToJe,
HANPsOHKEHHOCTD TIOJISA, TOTECHIMAN, Pa3HOCTh IOTEHIMAJIOB;, MpPH
ONMMCAaHWHM  TPAaBWIBHO  TPAaKTOBaThb  (PU3UYECKUH  CMBICI
UCTIOJB3yEMBIX BEIUYMH, UX O0O3HAUYCHHS W CIAWHUIIBI, YKA3bIBATh
(bopMyITBI, CBSI3BIBAIOIINE JAHHYIO (PU3UIECKYIO BEIMYMHY C IPYTUMHU

BEINM4YNHaMn

10.7

aHaTU3UpOBaTh (PU3MUECKUE TIPOLIECCHl M SBICHUS, HCIONIb3YS
¢u3nyeckre 3aKOHbI U MPUHIIMIIBL: 3aKOH BCEMUPHOTO TATOTEHUs, |,
I1 u 111 3akonb! HBIO0TOHA, 3aKOH COXpaHEHHsI MEXaHUUECKOM SHEPTuH,
3aKOH COXPaHEHHS UMITYJIbCa, IPUHIIUI CYTIEPIIO3UILIUH CHJT, IPUHIIHIT
paBHONpABUS HWHEPIUAIBHBIX CHCTEM OTCYETa; MOJIEKYJISIPHO-
KUHETHYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSI3b
CpelHel KMHETHYECKOW SHEPrUd TEIJIOBOTO JIBWKCHHS MOJIEKYJ C
a0COIOTHOW TeMIepaTypo, MepBbIi 3aKOH TEPMOJIUHAMUKH; 3aKOH
COXpaHEHHs D3JEKTPHYECKOTO 3apsaa, 3akoH KymoHa; mpm 3TOM
pas3nnuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MATEMAaTHUECKOE

BBIp@)KEHHUE U YCIOBUS (TPAHUILIBI, 00JIACTH) MIPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE MPHUHIMIBI JACHCTBUA MAIlUH, NpUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pasziuyaTh YCIOBUS HX 0€30MacHOro

HUCIIOJIBb30BaHUs B HOBCCI[HCBHOﬁ KHN3HU

10.9

BBIMOJHATE SKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3HUECKUX SBICHHUN
U TPOLIECCOB C MCIOJIB30BAHUEM TPSIMBIX U KOCBEHHBIX W3MEPCHUH;
pu 3ToM GOpMYyIUPOBATH MpodIeMy (3aauy) U TUIOTE3y y4eOHOro
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MPEMAJIOKEHHOTO

O60py,[[0BaHI/I${, MPpOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTB BBIBOBI




10.10

OCYH_ICCTBJ'IHTB npsMBIC W KOCBCHHBIC HN3MCEPCHUA (1)I/I3I/I‘leCKI/IX
BCJIMYHH; IIPU 5TOM BBI6I/IpaTL ONTUMAJIBHBIA CIIOCO0 HU3MCPCHHUA U

HCIIOJB30BaTh U3BCCTHBLIC MCTOAbI OICHKN HOl"pCI.HHOCTCfI I/ISMCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHUMOCTH MEKAY (QH3UUESCKUMHU BEITUUYMHAMH C
UCTOJIb30BaHUEM TPSMBIX WU3MEPEHHH;, MPH TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBATh PE3yAbTaThl MOTYYCHHON 3aBHCHMOCTHU
(U3MYECKUX BEIMYHH B BUE TaOIUI] U TPaUKOB, 1€JIaTh BEIBOIBI IO

pe3ysbpTaTaM HCCIIEJOBaHMS

10.12

CoOnromate mpaBwia 0e30MacHOro Tpyla NpU  MPOBEACHUU
WCCIIEIOBAaHUA B paMKax y4eOHOTO OJKCIepuMeHTa, y4deOHo-
HCCIIEA0BATENIBCKON U IIPOEKTHON JEATENBHOCTH C UCIIOIb30BAHUEM

U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHeie 3a1aun ¢ SBHO 3aJIaHHON (PU3UUYECKONU MOJIEIIBIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W TPHUHIIMIBI, HA OCHOBE aHAIIN3a
yCIIOBUSL 3a7aud  BBIOUPATh (U3UYECKYIO MOJIEb, BBIIEIATh
(bu3uvecKre BEIIMYUHBI U (OPMYJIbI, HEOOXOIUMBIE JUIs €€ PEIICHHUs,
MPOBOAUTH pacu€Tbl M OLEHUBaTh PEAJbHOCTb IOJIYYEHHOTO

3Ha4YCHUA (1)I/I3I/I‘leCKOI\/'I BCINYHHBI

10.14

Pemate  kauecTBeHHblEe  3aJa4yM:  BBICTPaWBaThb  JIOTUYECKU
HEMPOTHBOPEUMBYIO IIETIOUKY PACCYXKIEHUH C OOPO Ha U3y4YEHHbIE

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘-ICCKI/IC SIBJICHHUA

10.15

Hcnonb3oBaTh NpU  pELICHUHM Y4eOHBIX 3a/ad COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMM JJIsl IOUCKA, CTPYKTYpPHpPOBaHUS,
MHTEpIpEeTalluid M MPEJICTaBICHUs y4eOHON W HAay4YHO-TIOMYJISPHON
MHPOPMALIUHY, TOTYYSHHONW U3 PA3INYHBIX UCTOYHUKOB; KPUTHUECKU

aHaJM3UPOBATh MOTy4aeMyr0 HH()OPMAITUIO

10.16

[IpuBoauTH MpUMEPHI BKJIaJa POCCUICKUX M 3apyOexkHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOIOTHI

10.17

10.18

Hcnonp3oBaTh TeOpeTHYECKUE 3HAHUS 10 (U3UKE B TOBCEIHEBHOM
KU3HM 11 oOecriedeHus Oe30MacHOCTH TMpu  OOpalieHun ¢
npubopaMu M TEXHUYECKUMH YCTPOMCTBAaMH, JMJI COXpaHEHUS
3I0pPOBbSI U COOJIONEHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpYy>Karolleu cpene

PaGoTaTh B rpyIie ¢ BHIIIOJIHEHUEM Pa3IMYHBIX COLUATIBHBIX poJeil,
IJIAHUPOBATh  pabOTy TCPYIIbI, PalUOHATBHO  PaACIPEACNAThH

00s3aHHOCTU H IUIAaHUPOBATh JACATCIBHOCTh B HECTAaHAAPTHBIX




CUTyalluAX, aICKBATHO OLICHUBATH BKJIAZA KaXXJO0TO U3 YYACTHHUKOB

I'PYNIBI B pelIeHHe pacCMaTpUBAEMON TPOOIIEMBI

11 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

I[IpoBepsiemble npeIMeTHBIE Pe3yabTAThI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

111

JleMoHCTpHUpOBaTh Ha NpUMEpax pojdb U MecTo (U3UKH B
(GbOopMHPOBAaHUM COBPEMEHHOM HAay4HOW KapTHUHBI MHpA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOH AEATEIbHOCTU

JIIO,Z[GI;'I, OEJIO0CTHOCTh U €ANHCTBO q)HSquCKOﬁ KapTHUHbI MUpPa

11.2

VauTeIBaTh I'paHUIIbI HPUMCHCHUA U3YUCHHDBIX (I)I/IBI/I‘IGCKI/IX MO,I[CJIeﬁi
TOYCYHBIN BHCKTpI/I‘IeCKI/Iﬁ 3apsan, AACpHad MOACIIb aTOMaA, HYKJIIOHHAsA

MOJCJIb aTOMHOTO A/ipa IIPU pCIICHUN (bHSI/I‘leCKI/IX 3aga4d

11.3

Pacnio3naBath ¢uszudeckue sABaeHUS (TIPOIECCHI) U OOBACHATh UX HA
OCHOBE 3aKOHOB JJIGKTPOJUHAMUKHA M  KBAaHTOBOH  (DU3UKH:
AJIEKTPUYECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOe  JIeHCTBHA  TOKa,  B3aHMMOJAEWCTBHE  MAarHMTOB,
AJIGKTPOMArHWTHasE MHAYKLUS, JI€HCTBHME MAarHUTHOTO IO Ha
IPOBOJHUK C TOKOM W JBWKYIIMICS 3aps, 3JEKTPOMAarHUTHBIC
KojeOaHus U BOJIHBI, INPSMOJIMHEHHOE pacIpOCTPAaHEHUE CBETa,
OTpaXKeHHe, TMpeloMjieHne, uHTepdepeHus, audpakuus u
MoJIIpU3aLusl CBeTa, AUCHepcust cBeTa, (oTorekTpudeckuil 3 pexr
(boTtorpdexr), cBeTOBOE naBiieHWE, BO3HUKHOBEHHE JIMHEHYATOTrO
CIeKTpa aToMa BOJOPOAA, €CTECTBEHHAass W HCKYyCCTBEHHas

PaarOaKTUBHOCTH

114

OnuceiBaTh HM3y4eHHBIE CBOMCTBA BellecTBa (AJIEKTPUUECKUE,
MarHuTHbIE, ONITUYECKHUE, DIEKTPUIECKYIO POBOUMOCTD Pa3INYHBIX
Cpell) ¥ DJIEKTPOMArHUTHbIE SIBICHUS (TPOIECCHI), HCIONb3YS
dbusznyueckue BENIUYUHBL IJCKTPUYECKUN 3apsii, cuia TOKa,
AJEKTPUUYECKOE  HAINpPSIKEHUE, DIEKTPUUYECKOE  COMPOTUBIICHUE,
paszHocTh noteHmanos, J/1C, paborta Toka, MHIYKIMS MarHUTHOTO
monsa, cuna Awmmepa, cuna JlopeHIla, WHAYKTUBHOCTH KATYIIKH,
SHEPTHs JIEKTPUYECKOr0 U MArHUTHOTO TOJEH, Mepuoa U 4acToTa
KoseOaHuil B KoieOaTeIbHOM KOHTYPE, 3aps/l U CHUJIa TOKa B IIPOIIECCe

FapMOHMUYECKHX  OJJICKTPOMAarHUTHBIX  KojeOaHwii,  (OKycHOe




PpacCTOAHUEC U ONTHUYCCKas CHJIa JIMH3bI, IIPpHU OIMMCAHUU IIPABUIIBHO
TPAKTOBATH (bI/I3I/I‘IeCKI/II71 CMBICII HCIOJIB3YCMbIX BCJIIMYUH, HUX
0003HAUCHHUS H CAWHUIBI; YKAa3bIBATb (bOpMy.HBI, CBA3BIBAIOIIHEC

JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C JPYTUMHU BeTUYUHAMHU

115

OnuceiBaTh HU3Yy4YEHHBIE KBAaHTOBBIE SIBJICHUS M  INPOLECCHI,
UCIIONB3YsS (PU3MUECKHe BEIWYMHBI: CKOPOCTH 3JEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJIHBI M YacTOTa CBETAa, SHEPTHUs U MMITYJIbC (OTOHA,
IIEpUO/ IOJIypacana, YHEPTHsl CBA3U ATOMHBIX sJ1€p; IIPU OIIMCAaHUH
NPAaBHWIBHO TPAaKTOBAaTh (UIUYECKUH CMBICT  HCIIOJIB3yEMBIX
BEJIMYMH, MX OOO3HAYCHHS W €IWHUIBI;, yKa3blBaTh (POPMYIIHI,
CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEJIMYHUHY C JIPYTUMHU

BCJINMYHMHAMU, BBIYUCJIATh 3HAUCHHEC q)HSH‘IGCKOfI BCJIMYHUHBI

11.6

Ananu3upoBaTh (PHU3MYECKUE IMPOLECChl U SBICHHUS, HCIONb3YS
¢busznueckue 3aKOHbl M OpUHUUIOBL: 3akoH Owma, 3aKOHBI
MOCJIEIOBATENILHOTO M TapajuIeIbHOIO0 COEAMHEHUS MPOBOJIHUKOB,
3akoH JIxoyns — Jlenna, 3aKk0H 3J€KTPOMarHUTHON HHIIYKIIUH, 3aKOH
MPSIMOJIMHEITHOT'O PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHBI TPENIOMIICHUS CBETa, YpaBHEHHE OWHINTEWHA IS
dotorddekra, 3aKOH COXpAaHEHHUS DSHEPTHH, 3aKOH COXpPaHCHHUS
UMIyJbCa, 3aKOH COXPAHEHHUsS JJIEKTPUUYECKOro 3apsnia, 3aKOH
COXpaHEHUsi MaccoBOr0 4HCla, TMocTynaTel bopa, 3akoH
paaMOaKTUBHOIO paclajaa; MOpU OSTOM pa3idyaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €T0 MATEMATHYECKOE BBIPAKEHUE U YCIIOBUS

(rpaHHIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGZICJIHTI) HAIpaBJICHUC BCKTOpAa HWHAYKIUHW MArHvuTHOTO I10JIA

MIPOBOJIHUKA C TOKOM, CUJIbI AMriepa 1 cuiibl JlopeHia

11.8

CtpouTh u ONHUCHIBaTH U300paXEHUE, CO3/1aBAEMOE ILIOCKUM

3€pKaJIOM, TOHKOW JIMH3011

11.9

BrImonssaTs OKCIICPHUMEHTEI 11O UCCIICAOBAHHIO (1)I/I3I/II-I€CKI/IX SIBJIEHUU
" IpOoUeCCOB C MCIIOJIB30BAHHUEM IIPAMBIX U KOCBCHHBIX H3MepCHHﬁ;
pU ATOM (POPMYITHUPOBATH MPOOIEMY (3a1a9y) U TUIIOTE3Yy YICOHOTO
OKCHEPUMEHTa,  cOOMpaTh  YCTAHOBKY W3  NPEJIOKEHHOTO

000pynoBaHusl, IPOBOJIUTH OMBIT U (POPMYJIUPOBATH BHIBOBI

11.10

OcymiecTBiATh MpsIMblE W KOCBEHHbIE H3MEpEHUs (U3HMUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJBHBIA CIOCOO M3MEpEeHHs U

HCIIOJBb30BAaTh U3BCCTHBIC MCTOAbI OLICHKHA HOFpeIHHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIIMYHUH C HUCIIOJIB30BAHUECM

IMPSAMBIX HSMepCHHﬁ; npu 9STOM KOHCTPYHUPOBATH YCTAHOBKY,




(bHKCHpOBaTB PE3YJIbTAThI nonyquHoﬁ 3aBUCHUMOCTH (I)I/I3I/I‘IGCKI/IX
BCJIIMYHH B BUJIC Ta6J'II/II_I n Fpa(bI/IKOB, ACJIaTh BBIBOABI I10 PE3yJIbTaTaM

HUCCIICIOBAaHUA

11.12

CobmronaTe mpaBwia O€30MacHOrO TpyZAa TMpU  MIPOBEACHHUH
UCCIIeIOBaHUH B paMKax Yy4eOHOro »JKCIEepUMEHTa, Yy4eOHO-
UCCIE0BATEIbCKON U MPOEKTHOM JIEATEIBHOCTH C UCIIOIb30BAHUEM

U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHHS

11.13

Pemrate pacu€THbIe 3aa4M C SBHO 33JaHHOW (PU3UUECKON MOEIBIO,
UCTIONB3Yysl (PM3NYECKHE 3aKOHBI W MPUHIUIBI, HA OCHOBE aHaIM3a
YCIIOBHSA 33Jauydl  BBIOMpATh (U3WYECKYI0 MOJENb, BBLICTATH
¢bu3nveckne BeTMYMHBI H (POPMYITBI, HEOOXOAUMBIE [T €€ PelIeHus,
IIPOBOJUTH pAacy€Tbl M OLIEHUBATh pPEAJbHOCTh IOJYYEHHOIO

3HaYeHUs! GU3NYECKON BETUUMHbI

11.14

Pemate  kadecTBEHHbIE  3aJaud:  BBICTpAWBaTh  JIOTUYECKH
HEMPOTUBOPEUHBYIO LIETIOUYKY PACCYKACHHM ¢ ONOPOil Ha U3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (bI/ISI/I‘IeCKI/IC SABJIICHUSA

11.15

Hcnonp3oBaTh Mpu  pelieHud Y4eOHBIX 3aJad COBPEMEHHbIC
nH(GOPMALIMOHHbIE TEXHOJOTUU [UJISl TOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIIPETAlli U TPEJICTaBICHHUS y4eOHOM W HAy4HO-TIOMYJISPHON
nH(pOpMaIIUH, MTOJIYYEHHON U3 Pa3INYHBIX UCTOYHUKOB; KPUTUUECKU

aHaJM3UPOBATh MOJydaeMyr0 HH()OpMAIUIO

11.16

0OBSACHATH MMPUHIUIIBL JEeUCTBUS MalllMH, HpI/I60pOB N TCXHUYCCKUX
yCTpOﬁCTB; pas3jiniaTtb YCJIOBUA HX 0e30I1acCHOT0 MCIIOJIL30BAHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoANTH MpUMEpPHI BKJIAZa POCCHUMCKUX U 3apyOC)KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT U

11.18

Hcnonb30BaTh TEOpETHUYECKUE 3HAHUS MO (M3HKE B MOBCEIHEBHOU
KU3HU i1 obecriedeHuss O€30MacHOCTH Tpu  OOpalieHud ¢
npubopaMM M TEXHUYECKMMH YCTPOMCTBAMH, JJsi COXpaHECHHUs
3I0pOBbsSl U COOJIIOJIEHUST HOPM 3KOJOTMUECKOro TOBEIEHUS B

OKpY>Karollen cpene

11.19

Pabotath B rpymnmne ¢ BBINOJHEHUEM PA3JIMYHBIX COLMATIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TPYNNbl, pPAlUMOHAIBHO  PACHpeAessiTh
0053aHHOCTH ¥ IUIAHUPOBAaTh JEATEIbHOCTh B HECTaHIAPTHBIX
CUTyalUsAX, aJE€KBATHO OLEHUBATh BKJIAJ Ka)XXIONO U3 YYaCTHHUKOB

TPYIIIBI B PELICHHE paccCMaTpUBaeMOi MPOOIeMbI




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kox
pa3aeJia

Kox nposepsiemoro
3JIEeMEHTAa

IIpoBepsieMble 1€MEHTBHI COleP:KAHUS

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHUA

11

®usuka — Hayka o npupone. Hayunbie
METO/IbI IO3HAHM OKpYysKarolero mupa. Pois
JKCIIEPUMEHTa W TEOPUM B  IpoLecce

MO3HAHUS NPUPOJBL. DKCIIEPUMEHT B (pU3UKE

1.2

MopenupoBanue (QU3NUECKUX SIBJICHUN U
MPOLECCOB. Hayunbie TUIIOTE3BI.
OuU3NYECKUE 3aKOHBI W TEOpHUH. ['paHUIbI
OPUMEHUMOCTH  (U3MYECKHX  3aKOHOB.
IIpunnun coorserctBusAs. Ponep u mecro
¢u3ukn B (GOPMUPOBAHHUU COBPEMEHHOMN
Hay4HOM KapTHUHBI MHUpPa, B NPAKTUYECKOMN

NEATEILHOCTH TIOAEH

MEXAHHWKA

#HPariKUHEMATHKA

211

Mexannueckoe BUKEHUE.
OTHOCUTEIBHOCTD MEXaHUYECKOTO

nekeHus. Cucrema orcuéra. Tpaekropus

2.1

212

Ilepemenienue, cKOpoCThb (CpeaHssi CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) U  YCKOpEHHUE
MaTepuaIbHON TOYKH, UX MPOEKIUU Ha OCHU
CUCTEMBI KOOpPJIMHAT. Cnoxenue

nepeMemeHI/Iﬁ X CJI0OXKCHUC CKOpOCTeﬁ

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHEMTHOE ~ JIBUKEHUE. I'paduku
3aBUCHMOCTH KOOpJIMHAT, CKOpOCTH,
YCKOpEHMUS, NyTh | IepeMeIEHUs

MaTCpI/IaHLHOfI TOYKHU OT BPEMCHHA




214

CBobonHOe majieHne. Y CKOpeHue

CBO6OI[HOI‘O najacHUus

2.15

KpuBonunerinoe nBuxenue. PaBHOMEpHOE
JABHMIXKCHUEC MaTepHaHBHOﬁ TOYKH 110
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JINHEHHAas
CKOPOCTb. [lepuon u 4acToTaA.

LleHTpOCTpEMHUTEIIBHOE YCKOPECHUE

2.16

TexHuueckue  yCTpOMCTBA:  CIMAOMETP,
JBIKEHUE CHApSOB, LICMIHBIE U PEMEHHBIC

nepenayn

2.1.7

IIpakTuueckue paboTHI. H3mepenune
MIHOBEHHOM  ckopoctd.  HccimenoBanue
COOTHOILICHUS MEXIY yTAMH,
IIPOMJCHHBIMU TEJIOM 3a ITOCJIEJ0BATEIbHBIC
paBHBIE  MPOMEXYTKH  BPEMEHH  IIpHU
PaBHOYCKOPEHHOM [IBM)KEHUU C HayaJbHOU
CKOpPOCTBbIO, paBHOW Hymo. HM3yuenue
ABWXCHUA I1IapuKa B BSI3KOM KUIOKOCTH.
W3yuenne nBUKEHUS Tella, OPOIICHHOTO

TOPU30HTAJIBHO

2.2

#iHPari## IUHAMUKA

2.2.1

[Mpunuun  oTHocuTenbHOCTH [ amuues.
ITepBoiii 3axkoH HproTona. MHepumanbHbIe

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [lpunnun cynepno3uuuu

CHUJI

2.2.3

Bropoii 3akon HproTOHaA 11 MaTepHaIbHON
TOYKM B HUHEPLHUAIBHOW CHCTEME OTCYETa
(UCO). Tperuit 3akon Herlotona s

MaTCepUuaJIbHBIX TOUYCK

224

3akoH BCECMHUPHOI'O TATOTCHUAA. Cuma
TAXKCCTHU. HepBa;I KOCMHYCCKast CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIBKEHUS W CHJIa TPEHUs  IOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHHS

IIpr ABMXKCHUU TEJIA B dKUAKOCTHU HUJIU ra3e

2.2.7

[TocTynarenbHOE U BpalaTeabHOE ABUKCHUE

a0COJIIOTHO TBEPOTO TEJa

2.2.8

MOMEHT CUJIBI OTHOCHUTEIIBHO OCH BPAILCHUS.
IInedo cumnbl. Y ca0BUs paBHOBECUS TBEPAOTO
tena B ICO

2.2.9

TexHuueckue YCTpOﬁCTBaZ INOAUINITHHUKH,

ABUKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padoTel. 3ydueHune nBIKCHUS
Opycka MO HaKJIOHHOM IJIOCKOCTU TOJ
neiicTBUeM Heckoibkux cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B AeGOopMHpYEeMON TPYKWHE W PE3NHOBOM
oOpasiie, OT BEMWYMHBI HX Jaedopmamuu.
Hccnenosanue yCIIOBUI paBHOBECHS

TBéleOl"O TCJIa, UMCIOLICTO OCh BpallICHUA

2.3

##HPar###3AKOHbBI COXPAHEHIA B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepuajgbHBIX TOoueK. WMITynabC CHIIBI |
W3MEHEHNE UMITYJIbCca Tella
232 3akoH coxpa"enuss wumnyinsca B HCO.
o PeakTnBHOC ABMKEHIE
2.3.3 Pabora cubl
2.34 MOIIHOCTE CHIBI
235 Kunetnyeckass  sHeprusi  MaTepuaIbHOU
o TO4KH. TeopeMa 0 KUHETUYECKOW dHEPTUN
[Torenmansuas sHeprus. lloreHnumanbHas
2386 SHEPTHs yIIpyTo nedopMupoBaHHOM

npyxuHbl. [loTeHIManbHas »HEpPrus Tena

BOJIM3U MOBEPXHOCTH 3eMIIH




IloTeHunanbHBIE M HEIOTEHIIMAIBHBIE CHIIBL.

CBs3p pa6OTLI HCIIOTCHIOHUAJIbHBIX CHII C

2.3.7 M3MEHEHHUEM MEXaHUYECKOM SHEPTrUH
CUCTEMBI Tel. 3aKoH COXPaHEHUS
MEXaHUYECKOW SHEPTrUun

2.3.8 VYnopyrue u Heynpyrue CTOJIKHOBEHUS

23.9 TexHuueckue ycTpoiCTBa: IBUKECHHUE PAKET,

o BOJOMET, KOIIEP, IPYKUHHBIN UCTOJIET

[lpaktuyeckue paboTel. HM3ydeHue cBs3M

2310 CKOpPOCTEHl Tel IpU HEYNpyrom yjaape.

HccnegoBanne CBs3HU pa6OTLI CHJIBI C

H3MEHECHHEM MEXaHHYeCKOM OHCPIuu TCjia

MOJIEKYJISIPHASA ©U3UKA 1 TEPMOJIMHAMUMKA

3.1

#iH#Par###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOW TEOPUN

3.11

OCHOBHBIC ~ TIOJIOKEHHUSI ~ MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH. BpoyHoBckoe
nswkenune. uddysus. Xapakrep ABIKEHHS

U B3aMMOJICHICTBUS YaCTHUII BEIIECTBA

3.1.2

Mopnenn cTpoeHHsT Ta30B, KHIKOCTEH U
TBEPIABIX Tel W OOBSICHEHHUE CBOMCTB

BEIICCTBA HA OCHOBEC 3TUX MO,Z[GJ'IGI‘/‘I

3.13

Macca wMonekyn. KomuuecTBo BellecTsa.

[Tocrosinnas ABorazpo

3.14

TemmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Llenscus

3.15

Mopgens wunmeanpHoro rasa. (OCHOBHOE
ypaBHEHHUE MOJIEKYIISIPHO-KUHETHYECKOM

TCOpUHN UACAIIBHOT'O I'a3a

3.16

AOGcomroTHas TeMIeparypa Kak Mepa cpeiHen
KMHETUYECKOU SHEPruu TEIIOBOTO
JBOKeHUs vactul rasza. lllkama temneparyp

KenbBuHa

3.1.7

VpaBuenune Kianeiipona — Mengeneesa.

3akoH /lanbToHa




3.18

I"a30BBIE 3aKOHEI. H3OHpOI_ICCCBI B NACAJIbHOM
ra3e€ C IMOCTOAHHBIM KOJIMYECTBOM BCUICCTBA:

U30TEpMa, U30X0pa, n30oapa

3.1.9

TexHuueckne  yCTpOMCTBa:  TEPMOMETP,

OapomeTtp

3.1.10

[IpakTueckue pabotbl. M3MepeHue macchl
BO3JlyXa B KJIaCCHOM KoMHate. MccienoBanue
3aBUCUMOCTH MEXIY napaMeTpamMu

COCTOSAHUA PA3PCIKECHHOI'O I'a3a

3.2

OCHOBbI TEPMOJMHAMUKN

321

Tepmoannamuueckas cuctema. BHyTpeHHsIS
SHEPrusi TEePMOAMHAMHYECKONW CHUCTEMBI U

CIIOCOOEBI €€ N3MEHEHUS

3.2.2

KonuuectBo Temnotsl u padota. BuyTpenHss

OHCPIrusa OAHOATOMHOI'O UACAJIBLHOIO I'a3a

3.2.3

Buael tenmonepenauu: TEIUIONPOBOAHOCTb,
KOHBEKLHUs, U31ydeHue. TemoéMKOCTh Tela.
VYinenbHasgs TEIIOEMKOCTEL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONEpLCaaic

3.24

[TepBaiit 3aKOH TEPMOJIMHAMUKH.
[Tpumenenue MEPBOTO 3aKOHa
TEPMOJIUHAMUKHI K M30MPOIECCaM.

I'paduueckas unTepnperanus paboThl ra3a

3.2.5

TemmoBble MamuHbl. [IpuHUOMNBL 1EHCTBHS
TeIUTIOBBIX MaluH. [IpeobpazoBanus sHepruu
B TemioBeix MammHax. Koaddunment
nosne3noro geiictBuss  (manee —  KILJ)

teruioBoi MamuHel. [ukn Kapuo u ero KIIJJ

3.2.6

Bropon 3aKOH TEPMOAUHAMUKH.
HeobOpatumocTh TpolieccCoB B MPHUPOJE.
TenmoBeie JIIBUTATENH. OKOJIOTHYECKUE

HpO6H€MBI TCIITIOOHEPIr€TUKU

3.2.7

Texnuueckne YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITUOHECD




3.2.8

IIpakTuueckue paboTHI. H3mepenue

YACIBHON TEIIIOEMKOCTH

3.3

##Par###AI'PEI’ ATHBIE COCTOSHN S BEILIECBA. ®A30BBIE

ITEPEXO/IbI

33.1

[TapoobpazoBanue U KOHJIEHCAIUS.
Hcnapenne u KuneHue. YenbHas TeIuioTa
mapooOpa3oBaHMUsL. 3aBUCHUMOCTH

TEMIICPATYPhI KUIICHUA OT AAaBJICHUSA

3.3.2

AOcomoTHAsE U OTHOCUTEIbHAS BJIAXKHOCTH

Bo3ayxa. HaceleHnslil map

3.3.3

Teépnoe Tteno.  Kpucramimdeckue  u
amopdHbie Tena. AHHM3OTPOIUS CBOWCTB
KpPHUCTAJIJIOB. Kunkue KPHUCTAJLIBL.

CoBpemeHHbIE MaTepuaibl

3.34

[InaBienne m KpucTauM3anus. Y IeJbHAs

TeruioTa tapneHus. Cyonmumarus

3.3.5

VYpaBHeHue TersioBoro Oanaxnca

3.3.6

TexHuueckue ycTpOHCTBAa: TUIPOMETP H
NICUXPOMETP,  KaJlOPUMETP,  TEXHOJOI'HH
IIOJIy4E€HHUSI COBPEMEHHBIX MaT€pPHAJIOB, B TOM

YUCJIC HAHOMATCPHAJIOB, © HAHOTCXHOJIOT'MHU

3.3.7

[IpakTueckue paboTHI. M3mepenne

BJIA)KHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA

4.1

###HPar##H## I JIEKTPOCTATUKA

411

DnexkTpu3auusi Tel. JNEKTPUUECKUN 3apsii.

Z[Ba BUA SJICKTPUICCKUX 3apA10B

412

[IpoBoaHMKH, JUDIIEKTPUKH u

MOJIYTIPOBOJHUKHU

4.1.3

3aKOH COXpaHEHUs AIIEKTPUIECKOTo 3apsia

414

BzaumopeiictBue 3apsinoB. 3akon Kymnona

4.1.5

Onexktpuueckoe  mnone.  Hanpsx€HHOCTH

3IIEKTPUYECKOTO MOJIA. [TpuHLIMT




CYIICPIIO3UIIUH. JInHun HaprI)KéHHOCTI/I

SJICKTPHUYCCKOI'O I10JIA

4.1.6

PaGota cui 2IIEKTPOCTATUYECKOTO  TIOJS.

Tlorenuuain. Pa3HoCTh NOTEHIMATIOB

4.1.7

[TpoBOHUKY U AUAIEKTPUKH B TIOCTOSTHHOM
JNeKTpUYecKoM moje. Jusnexrpuueckas

MMPOHUITACMOCTDb

4.1.8

ONEeKTPOEMKOCTD. Kongencarop.
DNEeKTPOEMKOCTh IIJIOCKOTO KOHJEHCATopa.

9Hepr1/m 3apPsS2KCHHOI'O KOHACHCATOPAa

4.1.9

TexHuueckue yCTPOHCTBA:  BIEKTPOCKOIL,
AJIEKTPOMETP, DIEKTPOCTATUYECKasl 3allnTa,
3a3eMJICHHE AIIEKTPONPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYWHBIN IPUHTED

4.1.10

[IpakTrueckue paboTshI. N3mepenne

ANIEKTPOEMKOCTH KOH/ICHCATOPA

4.2

HHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycnosus CYHICCTBOBAHUSA IIOCTOAHHOI'O

421 IJIEKTPUYECKOTO ToKa. VcTouHWkHM TOKA.
Cwuina Ttoka. [1ocTOsSSHHBINA TOK
4.2.2 Hampsixenue. 3akon Oma i1 y9acTka 1enu
423 DNEKTPUUECKOe COMPOTHBIICHHE. Y IEIbHOE
o COTIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napauiesibHOe,
o CMEIIAHHOE COSAMHEHHE MTPOBOIHUKOB
PaGora snektpudeckoro Toka. 3akoH [xoymns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB NEKTPUIECKOTO TOKA
anexTpoaBwkymias cuia (mamee — 3/C) u
427 BHYTpEHHEE  CONPOTUBJIICHHEC HWCTOYHHUKA

ToKa. 3akoH Oma s 1OJHOW (3aMKHYTOM)

aeKTpudecKkon nenu. Koporkoe 3ambikanue




4.2.8

9HeKTp0HHa}I MMPOBOANMOCTD TBépI[BIX
METa/IOB. 3aBHCHUMOCTh COIIPOTUBJICHHUA
METAJlJIOB oT TEMIICPATYPHI.

CBepX1npoBOAMMOCTh

4.2.9

OnekTpuueckuid ToOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

IlosnynipoBOIHUKH. CobcTBeHHas u
IIpUMECHas MIPOBOJIUMOCTD
IIOJIyIpOBOJHUKOB. CBOMCTBa p-n mepexona.

[ToaynpoBOIHUKOBBIE TPUOOPEI

4211

aﬂeKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJINTAX.
BHeKTPOJ'II/ITI/I‘IeCKaH Juccounanms.

DIIEKTPOJIN3

4.2.12

DNEeKTPUIECKHUI TOK B rasax.
CaMOCTOSITENbHBIA M HECAMOCTOSTEILHBIN
pa3psa. PazauyHbie TUITBI CAMOCTOATENBHOTO

paspsaa. Monnus. [Inazma

4.2.13

TexHnyeckue  ycTpoWcTBa:  aMIIEpPMETP,
BOJITMETP, pEOCTaT, WCTOYHUKU TOKa,
3JIEKTpOHArpeBaTesbHbIC puoopHI,
3JIEKTPOOCBETUTENbHBIE npudopsI,
TEPMOMETP  CONPOTUBJICHUS, BaKyyMHBbIH
MO, TEPMUCTOPBI U  (OTOPE3UCTOPHI,

MTOJTYITPOBOTHUKOBBIN JTHOJI, TATbBAHUKA

4.2.14

[IpakTnueckue paboTHI. N3yuenne
CMEIIaHHOTO COEIMHEHHS PE3UCTOPOB.

WN3mepenne DJIC ucTOUHMKA TOKa U €ro
BHYTPEHHEro comnpoTtuBieHus. HaGmonenue

QJICKTPOJIM3a

11 KIIACC

Kon
pa3aena

Koanposepsiemoro
3J1eMeHTa

HpOBQPHEMbIe JIEMEHTHBI COACPKAHUSA

4

SJIEKTPOAMHAMUKA




4.3

#HPar#H#MAT HUTHOE I10OJIE. DJIEKTPOMATHUTHA A

WHIYKINS

43.1

ITocTostHHBIE MarHUTEL. B3aumoneicTBue

IIOCTOSHHBIX MarHuToOB

43.2

MaruutHoe mone. BekTtop MarHMTHOM
MHAYKIUU. [lpuHOMn — cyneprno3uuuu.
Jluaun maruuTHOM mHAyKuMu. Kaprtuna
JIMHAM  MarHuTHOM MHIOYKLUH — TOJIS

INOCTOAHHBIX MaroHmuTOB

4.3.3

MarsuTHoe I0Jie MPOBOJHHUKA C TOKOM.
Kaptuna nunamii noss JIIMHHOTO IPSIMOTO
MPOBOJIHUKA M 3aMKHYTOT'O KOJIBIICBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoneiicTBrue mpoBOIHUKOB

C TOKOM

434

Cuna Amriepa, €€ MOIyJIb U HalpaBJICHUE

435

Cuna  Jlopenma, €€ MoIylip U
HampaBleHue. J[BmkeHHe 3apsKeHHOM
YaCTUIIBI B OTHOPOJTHOM MarHUTHOM TIOJI€.

Pa6ora cunsl Jlopenia

4.3.6

SIBneHune BHCKTpOMaFHHTHOfI HHAYKIOHH

4.3.7

[ToTox BekTOpa MAarHUTHON UHIYKIIMH

4.3.8

OJ1C WHIYKITUH. 3akoH

AJIEKTPOMArHUTHOM MHAYKIUU Dapanes

4.3.9

BuxpeBoe anextpuueckoe noae. I/C
WHAYKOUU B IIPOBOJHUKE, IBHKYIIEMCS
HOCTYNAaTEeIbHO B OJTHOPOJTHOM

Mar"guTHOM IIO0JIC

4.3.10

[TpaBuiio Jlenua

4.3.11

NHIyKTUBHOCTb. SIBaeHue

camonnaykiuu. JIC caMoOMHAyKIUH

4.3.12

BHCPFI/IH MAardiuTHOTO IIOJIA KaTymIKHh C

TOKOM

4.3.13

DNEeKTPOMarHUTHOE T10JIe




TexHuueckre YCTPOWCTBA: TMOCTOSHHBIE
MarHHTHI, AIIEKTPOMArHUTHI,
4.3.14 AJIEKTPOBUTATEIb, YCKOPUTEIH
DIIEMEHTAPHBIX ~ YaCTHUI], HMHAYKIIMOHHAS

11e4b

[IpakTnueckue paboThL. N3yyenune
MarHUTHOTO TIOJSl KaTYIIKd C TOKOM.
HccnenoBanue JeHCTBUS IOCTOSTHHOTO
4.3.15
MarHura Ha  paMKy C  TOKOM.
Hccnenosanue SBJICHUS

AJEKTPOMATHUTHON MHIAYKLIMU

KOJIEBAHMA 11 BOJIHBI

5.1

#HHParHMEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE
KOJIEBAHUA

KonebGarenpHast cucrema. CB0OOOIHBIE
KojeOanusi. ['apMoHMYecKue KosieOaHusl.
511
[lepuon, dacrora, ammumTtyga u ¢asa

KoJiIeOaHuit

IIpy>KMHHBIA MasgTHUK. MaTeMaTU4eCKUil

512
MasiTHUK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUH.
5.1.3 Kunematuueckoe " OUHAMHYECKOE

OIMCaHME KOJIE0ATEILHOTO JABWXKCHUA

[IpeBpaienue SHEPIruu pu
rapMOHUYECKHX  KoneOaHusax.  CBs3b
5.1.4 AMILTUTYIbI KoJieOaHui HCXOJIHOM
BEJIMYMHBI C aMIUTUTYJIaMH KojieOaHuit eé

CKOPOCTH U YCKOPEHUS

Konebarenbubiit  koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHus B
U/ICATBHOM  KOJIe0AaTeNIbHOM — KOHTYpe.
>1> AHanorus MeXIy MEXaHHYeCKHMH U

SJICKTPOMAariuTHBIMHA KOJICOaHMSIMU.,

®opmyna Tomcona




5.1.6

3aKkoH COXPAHCHUA SHCPIrUuUu B UACAIIBHOM

Kosie0aTeIbHOM KOHTYpE

5.1.7

Breinyxiennbie MEXaHUYECKUE
koneOanunsa. Pesonanc. Pe3onaHcHasg
KpHuBasd. BeiHyX1€HHBIE

SJICKTPOMArdHuTHBIC KOJICOaHHS.

5.1.8

Ilepemennbiii  Tok. CuHYycCOMIAIbHBIN

IIEPEMEHHBIN TOK.

5.19

MomHOCTb MIEPEMEHHOT0 TOKa.
AMIUTUTYAHOE U JIEHCTBYIOIIEE 3HAYCHHE

CUJIbI TOKA U HAITPAKCHUA

5.1.10

Tpancdhopmarop. [TpousBoacTBo,
nepenaya u noTpedsaeHne EeKTPUIECKOM
SHEPruu. OKOJOTMYECKHE PUCKH HpU
IIPOU3BOJICTBE 3JNEKTPUUYECKON HHEPrHH.
Kynerypa HCIIOJb30BAHUSA

AJIEKTPOIHEPIUHU B OBCEHEBHOM KM3HU

5.1.11

Texnuueckue ycTpoiicTBa: cericmorpad,
JIEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpoOINnEepecaavd

5.1.12

[Ipaktrueckue pabotel. HccnenoBanue
3aBHCHMOCTH MEPHOAA MaJbIX KOJIeOaHH
rpy3a Ha HUTH OT JJUHBI HUTH M MacCChl
rpy3a. HccnenoBanue nepeMeHHOro TOKa
B Lenu u3 [OCJIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOpa, KaTyIIKU U

pesucropa

5.2

#HPartH#MEX AHUMYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHBI

521

5.2.2

Mexanunyeckue BOJIHBI, YCIIOBUS
pactipoctpanenus. llepuon. CkopocTh
pacnpocTpaHeHUs] H  JUIMHA  BOJIHBI.

HonepeqHLIe " IpOJAOJIbHBIC BOJIHBI

###Par### Nnrepdepennus u qudpaxiys

MEXaHHNYECCKHX BOJIH




5.2.3

3Byk. CKOpoCTh 3ByKa. I pOMKOCTB 3ByKa.

BricoTa Tona. TemOp 3ByKa

5.24

OJIEKTPOMAarHUTHbBIE  BOJIHBL. Y CIIOBHUS
W3IIY9CHHS]  DJICKTPOMArHWTHBIX  BOJH.
B3aumnas opueHtanus BektopoB E, Bu v

B BHGKTPOMaFHHTHOﬁ BOJIHC B BAKyyM€

525

CBoiicTBa  DJEKTPOMArHUTHBIX  BOJIH:
OTpa’keHHe, MPEJIOMIICHHUE, TOJIIPU3AIINS,
mudpakuus, uHTepdepeHuus. CKOpoCcTb

9JICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxama 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHre 3MeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[TpuHIUTIBI PAgUOCBSI3M U TEICBUICHUSI.
Panuonoxanus. DNIEKTPOMArHUTHOE

3arpsI3HEHUE OKPYKAOLIEH CpeIbl

5.2.8

TexHu4eckrue yCTpONCTBA: MYy3bIKAJIbHBIE
UHCTPYMEHTHI, YJIBTPa3BYKOBas
JMarHOCTHKAa B TEXHHUKE W MEIULUHE,
pajap, pPagUONPUEMHUK,  TEJIEBHU30p,

anTeHHa, Tenedon, CBU-neuyn

5.3

###ParH#OIITUKA

5.3.1

[IpsimonuueiiHoe pacnpocTpaHeHHne

CBETa B OTHOPOIHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS
cseta. [locTpoeHne H300pake Ui B ITIOCKOM

3epKaie

5.3.3

IIpenomiieHne cBeTa. 3aKOHBI IIPEJIOMIICHUS
CBeTa. AOGCOMOTHBIN nokasaTeib

IMpCIIOMIICHUA

5.34

[Tonmoe BHYTpPEHHEE OTpaKEHUE.
[IpenenbHbIi yroa MOJHOTO BHYTPEHHETO

OTpaKCHUS




5.3.5

Hucnepcuss  cBera. CHOXHBIM cOCTaB

Ocnoro cBera. LBer

5.3.6

CoOuparonie ¥ pacceuBarolIve JIHH3bI.
Tonkas nuH3a. DOKYCHOE PACCTOSTHUE W
ONTHYECKass Cwila  TOHKOM  JIMH3BL
ITocTpoenne n300pakeHui B
COOMpArOIMX U PACCEHBAIOIINX JIMH3AX.
@opMyila TOHKOW JIMH3Bl. YBEIUYCHHE,

JaBaeMoe JIMH30M

5.3.7

Hp CICJIbI MPUMCHUMOCTU

FCOMeTqueCKOﬁ OIITUKH

5.3.8

Untepdepenuss  cBera. KorepeHtHble
UCTOYHUKU.  YCIOBHS ~ HaONIOACHUS
MaKCUMYyMOB u MHHHAMYMOB B
UHTEPHEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHUKOB
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HMudpakmus  cera.  Judpaknmonnas
pemérka. YciaoBue HaOIIOICHUS TJIABHBIX
MaKCUMYyMOB npu naJeHUun

MOHOXpPOMATHYECKOT'O CB€Ta Ha

JU(PPAKIUOHHYIO PEIETKY

5.3.10

Honﬂpmam/m CBCTa

5.3.11

TexHuueckne yCTpOWCTBA: OYKH, JIYIA,
¢doroanmnapar, MPOEKIUOHHBIN ammapar,
MHUKPOCKOII,  TE€JECKON,  BOJOKOHHAas
OIITHKA, TupakMOHHAs  PEIIETKa,

MOJIIPOU T

5.3.12

[lpaktuueckne  pabotel.  M3mepenue
nokasaress npeinomiieHus. MecnenoBanue
CBOWCTB  M300pakeHMH B  JIMH3aX.

Ha6J110):[eHne AUCIIEPCUN CBETA

BJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIbHOCTH

6.1

['panunbl MPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. [TocTynaTet TEOpUH

OTHOCHUTCIIBHOCTH: HHBApUAaHTHOCTDb




MOAYJL CKOPOCTH CBE€Ta B BAKYyMC,

MPUHIMI OTHOCUTEIBHOCTH DUHINTEHHA

OTHOCHUTENHLHOCTD OJHOBPCMEHHOCTH.

6.2 3amennieHHe BPEMEHM M COKpalleHHe
JUTAHBI

6.3 DHEprusi © UMITYJIbC CBOOOTHOM YaCTHIIBI
CBsI3b MaccChl C SHEPrHeld W UMITYJIbCOM

6.4 CBOOOJIHONM YacCTHIBl. DHEPrus MOKOs

CcBOOOIHOM YaCTULbI

KBAHTOBAS ®U3UKA

7.1

##HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

@®oronel. dopmyna [Inanka  cBsA3M
HHEPIruu (POTOHA € €ro YaCTOTOW. DHEPrus

¥ UMITYJIBC (OTOHA

7.1.2

OTtkpbITHE u HCCIIEIOBAHUE
doroapdexra. Ombirer A.I'. Cronetosa.

3akoHsb! poTodddexra

7.1.3

YpaBHeHue DOHHIITENHA I
dbotoapdekra.  «KpacHas  TpaHUIIA»

dboTtorpdekra
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Japnenue ceeta. OnbrTel [1.H. JIeOGenena

7.15

XuMHUYecKoe JeHCcTBHE CBETa

7.1.6

TexHnuueckue ycTpoiicTBa: (POTOIIEMEHT,
¢doronaTuuk, COJIHEYHas Garapes,

CBECTOOUO

7.2

CTPOEHHUE ATOMA

721

Mopenrs atoma TomcoHa. OnbITE
Peszepdopaa o ucciie10BaHuI0 CTPOCHUS

aroMa. [ImanerapHast MoJiesIb aTOMa

71.2.2

[Toctynatet  bopa.  Usnydyenue wu
norjouieHue (OTOHOB NpU  TEPEXOe
aToMa C OJIHOTO YpPOBHS DJHEPruu Ha

apyroi.  Buabl  cnextpoB.  Chektp

ypOBHCfI SHEPIUU aTOMa BOAOpOJaa




7.2.3

Bonnosrle cBoiicTBa 4actull. BoiHbI 1€
Bporins. KopnyckyinsipHO-BOJIHOBOM
nyamsM.  Jludpakius 2JIEKTPOHOB Ha

KpHUCTaJIJIax

7124

CnoHTaHHoe U BBIHYXXJICHHOC U3JTY4YCHHUC.

VYceTpoicTBO 1 pUHLIKIT Pa0OTHI Jia3epa

7.2.5

TexHu4eckre yCcTpoMCTBa: CIIEKTPAIbHBII
aHaIM3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN

KOMIIBIOTED

7.2.6

[Ipaktnueckue paboTel. HabOmoneHue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE AJ1PO

7.3.1

MeToapl HaOMIOAEHUS M pErucTpaluu

SJICMCHTAPHBIX YaCTHUI]

7.3.2

7.3.3

OTKpbITHE  PAAUOAKTUBHOCTH.  OTBITHI
Pesepdopna mo ompeneneHuio cocraBa
panuoakTUBHOro u3nydeHus. CBoMcTBa
anbpa-, Oera-, ramMmma-u3JiIy4eHuUs..
BnusiHue paguoakTUBHOCTH Ha JKUBBIC

OpraHU3MBbI

OTKppITHE  TPOTOHA W HEUTpPOHA.
Hyxnonnas monens snapa [elizenbepra —
WBanenko. 3apsg sapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

Anwda-pacma. DNEKTPOHHBIN u
NO3UTPOHHBIM  Oera-pacman. [amma-
U3Iy4eHue. 3aKOH  pPaAHOaKTHBHOTO

pacmnana

7.3.5

9Hepr1/1;1 CBJI3M HYKIIOHOB B  dOpEC.

Snepusie cuibl. Jledekt maccel sapa

7.3.6

Anepubie peakuuu. JleneHwe U CUHTE3

sanep

7.3.7

Anepuerit  peaktop.  TepmosimepHbId

cuHte3. [IpoOiembl M  NEPCHEKTUBBHI




HHCpHOfI 9HEPICTHUKHU. DKOJIOTHYECKUE

ACIICKThI H,I[CpHOfI OHEPICTUKU

7.3.8

OneMeHTapHble  4YacTulbl.  OTKphITHE
IIO3UTPOHA. @yH1TaMEHTAJIbHBIE

B3aUMOI€HCTBUS

7.3.9

TexHuueckne ycTpoOMCTBa:  JO3UMETP,
Kamepa BuibcoHa, SIEpHBIA pEAKTOp,

aToMHas 6omba

7.3.10

[Tpaktuueckue paboThl. HMccnenoBanue
TPEKOB YaCTHII (mo TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3MNKU

8.1

Bun 3Bé3qHOr0 Heba. Co3Besnus, spKue

3Bé3I[I)I, IJIaHETHI, UX BUAUMOC ABHKCHHEC

8.2

Conneunas cucrema. IlnaHeTsl 3emMHOM
rpynnel.  [InmaHeTel-ruranTtel M UX
CIIyTHUKH, KapJIMKOBBIC IUTAHETHI. Maiibie

tena COTHEYHOM CUCTEMBI

8.3

8.4

Connne, d¢orochepa u armocdepa.

ConHeyHass aKTUBHOCTh

Ncrounuk sneprun CoJiHIa U 3BE3NT

8.5

3BE3/bl, MX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTh, PaJHyc, TeMIepaTypa,
170:¢ B3aUMOCBSI3b. Hunarpamma
«CTIEKTPAJIbHBIA  KJIACC — CBETUMOCTB.
3BE3ApI TJIABHOM  IIOCIICIOBATCILHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTLY» JJIS

3BE3]1 INIAaBHOM IOCJIEN0OBATEILHOCTH

8.6

###Par###BayTpeHHee CTpoeHHE 3BE3.
CoBpeMeHHBIE TPE/ICTABIICHHS 0
MPOUCXOXKICHNU H dBomoin CoiHIa |

3BE3. DTambl )KU3HHU 3BE3]

8.7

Mneunsii Ilyte — Hama ["amakTHka.

CnupanbHas  cTpykTypa  ['amaktuku,




pacrpeneneHre 3BE3M, Ta3a W IbUIN.
[Tonoxxenne u gBwxkenue ConHua B
lamaktuke. Ilnockas wu chepuueckas

HoJcUCTEMBI I alakTHKU

8.8

Tumer ramaxktuk. PanuorajlakTukun H

KBa3apbl. YEpHBIE ABIPHI B IApaX raIAKTHK

8.9

Bcenennas. Pacmmpenue BceneHHoi.
3akon XaOOma. Pa3z0eranuwe TranakTHK.
Bospact u paguyc Bcenennoil, teopus
bonpmoro B3psiBa. Mogens «ropsueit

Bceenennoi». PenukroBoe usiyueHue

8.10

MacmrabHass cTpykrypa BcenenHnoit.
Meraranaktuka. Hepeménusie mpooieMsl

ACTPOHOMUH










