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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usnke 0a30BOr0 ypOBHS Ha YpOBHE CpEIHEro oOIlIero
oOpa3oBaHMs pa3paboTaHa HAa OCHOBE MOJIOKEHUW U TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUSI OCHOBHOW 00pa3oBaTenbHONW Mporpammel, mpenactaBieHHbIXx B DI'OC
COO, a Ttakxe c yuétoMm ¢enepaabHOl paboyeil mporpaMMbl BOCHMTAHUSA U
KOHILIETIIMKA TpernojaBanusi ydeOHoro mpeamera «Pusnka» B 00pa3oBaTelIbHBIX
opranuzanusx Poccuiickoit denepanuu, peain3yommnx OCHOBHbIE 00pa30BaTeIbHbIC
POrpamMMBl.

Copmepxanue mporpamMmbl 10 (U3MKE HampaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAY4YHOM KapTHHBI Mupa odyuaromuxcs 10—11 kiaaccoB nmpu o0ydeHUH
ux (usnke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO IMOAX0JA.
[Iporpamma no ¢usuke coorBeTcTByeT TpeboBanusM GI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANpEeJIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TakKe
YUUTHIBAET HEOOXOAUMOCTh pEATU3ALMH MEXIPEIMETHBIX CBSI3€M (PU3UKU C
€CTECTBEHHO-HAYYHbIMU yYEOHBIMU IIpeaMeTaMu. B Hell onpenensiorcs OCHOBHBIE
LEJIH U3Y4YeHUsI (PU3UKU Ha YPOBHE CpelHEro oOLIero o0pa3oBaHus, IUIAHUPYEMBbIE
pe3yNbTaThl OCBOEHUS Kypca (PU3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHbIE
(Ha 6a30BOM ypOBHE).

[Tporpamma no pu3mke BKIIOYAET:

e IJITAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 6a30BOM YpOBHE, B TOM
YHUCIe MPEIMETHBIE Pe3yIbTaThl 110 ToAaM O0ydeHHs;

e cOJIepxKaHue yueoHoro npeamera « Ou3nka» mo rojgaM 00ydeHHUsl.

®du3rka Kak HayKa 0 HauboJiee OOUIMX 3aKOHAX MPUPO/IbI, BHICTYTIAS B KAUYECTBE
y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00
okpyxatomeM wmupe. IKompHBIIT Kypc (QU3UKH — CHCTEMOOOPA3YIOMIMMA IS
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX IPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEXKAT
B OCHOBE MPOIIECCOB M SIBJICHUM, M3ydyaeMbIX XUMHUEH, Ouosorueu, gpuznueckoi
reorpadueit u actpoHoMuei. Mcnonp3oBaHue M aKTUBHOE IPHUMEHEHHUE (PU3HUESCKUX
3HaHUU OmpeneNsieT XapakTep M Pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHM B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IMOJIYYEHHUS HOBBIX MATEpUAJIOB C
3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue (u3MKM BHOCUT OCHOBHOW BKJIAJ B
GbopMHpOBaHWE  €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa OOy4yalolluxcs, B
dbopMupOBaHHE YMEHUN NPUMEHSATh HAYYHBIH METOJ MO3HAHUS MPH BHIIOJHEHUU
UMU Y4eOHBIX UCCIIEIOBAHUI.

B ocHOBY Kypca pu3uku 17151 ypoBHS CpeAHEro o01ero 00pa3oBaHus MOJI0KEH
pAI UAeH, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOESHHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW Kype SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM € HeW Marepuan Kypca (U3UKU
o0benUHEH BOKpPYr (Qu3myeckux Tteopuil. Bemymmm B Kypce SBIsETCS
dbopMHpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTEpPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peannzanuss NpeAnojaraeT HCIOJIb30BAHNUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKd, OCMBICICEHHE CBSI3U DPAa3BUTHUS
¢bu3MKM ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnuku npeamnogaraet 3HaKOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMYECKUX MPUIOKEHUN H3yUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oskonocuzayuu peamusyeTcsi MOCPEICTBOM BBEJIEHUS DJIEMEHTOB
COJIEpKaHUs, NOCBSILEHHBIX SKOJIOTMUECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPhIE
CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJOTUH, a TaKXkKe 00CYXKIeHHUs IMpolieM
PAlMOHAIBHOTO MTPUPOJIONOIB30BAHUS M 3KOJOTUYECKON O€30aCHOCTH.

CrepKHEBBIMU JJIEMEHTAMH Kypca (U3MKM Ha YpPOBHE CPEAHEro OOIIEro
oOpa3zoBaHus SBISIOTCS (Gu3ndeckue teopur (PopMUpOBaHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOEHUS (PU3NUECKON TEOpHUH, posid (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTEeMHO-AESTENbHOCTHBI MOJIX0J B Kypce (PU3MKH peanu3yeTcs Mpexie
BCEr0 3a CYET OpraHU3alK SKCIIEPUMEHTAIILHOM e TeIbHOCTH 00ydaromuxcs. [s
0a30BOro ypoBHSI Kypca (DU3MKH — 3TO HCIIOJIb30BAHME CUCTEMbl (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U Jab0paTOpPHBIX pabOT, KOTOpPbIE B IPOrpaMMe
no (¢usnke OOBEAMHEHBbl B OOIIMKA CHUCOK YYEHMUYECKHX MPAKTHYECKUX pPabdoT.
Bhiienenne B ykazaHHOM IiepeyHe J1a0OpaTOpHBIX padoOT, MPOBOAUMBIX JUIS
KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCS YYaCTHHUKAMHU O0pa30BaTeIbHOrO Mpolecca
UCXO/Is1 U3 0OCOOEHHOCTEH MIJIaHUPOBAHMS U OCHAIeHUs kKabuHeta ¢pus3uku. [Ipu rTom
oOecrieynBaeTcs OBJIaJiIeHuE OOYyYaroUIUMUCS YMEHUSMU TPOBOJUTH KOCBEHHBIE
U3MEpPEHHUs], WCCIEAOBAHUS 3aBUCUMOCTEH (DU3UYECKUX BEIMYUH U TOCTAHOBKY
OIBITOB IO MPOBEPKE NMPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yIENseTcs PEMICHUIO pACYETHBIX U KAUECTBEHHBIX 3a/]a4.
IIpu 5TOM 11 pacu€THBIX 3a7a4 IIPUOPUTETOM SIBIIAIOTCS 331a4M C SIBHO 3aJaHHOU
bu3nUecKkol MOJENbl0, TMO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHbI H
3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3zielia Kypca, TaK U HHTETpUPYs 3HAHUSI U3 Pa3HbIX
paszzmenoB. Jlns KauecTBEHHBIX 3aJad NPHOPUTETOM SIBISIOTCA 33JaHUs Ha



00BsICHEHHE IPOTEKAHUS (PU3NUECKUX SBJICHUH U MPOLIECCOB B OKPYKAIOIIEH )KU3HH,
TpeOyromue BblOOpa  (U3MYECKOM  MOJENH  JUIsl  CUTyalluM  MPAKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ TpeboBanuamMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrniedyeHn0 ydeOHOro mpoliecca 0a30BbI YpOBEHb Kypca (PM3MKKM Ha YpOBHE
cpenHero oOmiero oOpa3oBaHUs JODKEH M3y4yaThCsl B YCJIOBUSAX IPEIMETHOTO
KabuHeTa (U3MKKM WIM B YCIOBUSIX HMHTEIPUPOBAHHOTO KaOWHETa IPEIMETOB
€CTECTBEHHO-HAYYHOTO LKKIa. B xabunere Gu3nku AOMHKHO OBITH HEOOXOIUMOE
n1abopaTtopHoe 060pyJ0BaHKE AJIs BHIMOJIHEHUS YKa3aHHBIX B MPOTrpaMMe o (hu3uke
YUEHUYECKUX MPAKTUUIECKUX PadOT U JEMOHCTPALMOHHOE 000pyI0BaHUE.

JleMOHCTpallMOHHOE ~ 000pyJoBaHHE (QOPMHUPYETCSI B  COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM  JOCTaTOYHOCTH U OOECIEYMBAET IOCTAHOBKY
NEPEYUCICHHBIX B TMporpaMme Mo (U3UKE KIIOYEBBIX JIEMOHCTPALMNA IS
UCCIICIOBAaHMUSI ~ M3yYaeMbIX  SIBICHUH W  TPOILECCOB, OMIUPUUYECKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE JJIsi YYEHMUYECKHUX MPAKTHYECKUX padoT
dopMupyercss B BUIE TEMAaTUYECKUX KOMILJIEKTOB M OOECIIEUMBAETCS B pPacyéTe
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnyeckue KOMILUIEKTHI
71a00paTOpHOTO OOOPYJIOBaHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4YEHUS PU3UKHU B 001LIEM 00pa30BAHUU SBIISIFOTCS:

e popMupoBaHuE WHTEpeca H CTpeMIICHHS OOydJalomuXCsl K HaydYHOMY
U3YYCHHUIO TIPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYyaIbHBIX M TBOPUECKUX CITIOCOOHOCTEH;

e pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJAE MO3HaHUS U (POPMUPOBaHHE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

 hopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3y4YeHHS OCHOB
CTPOCHHMSI MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e hopMupOBaHNE YMEHUN OOBSICHATD SIBIICHHS C HMCIIOJIb30BaHUEM (DU3NUSCKUX
3HAaHUU U HAYYHBIX JOKA3aTeJbCTB;

e popMHUpOBaHUE MPEACTABICHUH O POJIM (PU3MKU Ui Pa3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHIA.

JlocTikeHne 3TUX Lejed o0ecrneynMBaeTcs PelIeHHEeM CIEAYIOIHUX 3a1ad B
nporuecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:

eIpruoOpEeTEeHNEe CUCTEMBI 3HAHUN 00 OOMMX (PU3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSX, BKIIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, DJIEKTPOINHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHY;



e popMuUpOBaHUE YMEHUN MPUMEHSATh TEOPETUYECKHUE 3HAHUS NI OOBICHEHUS
bu3nUecKuX SBJICHUA B TPUPOJAE M ISl MPUHATHUS MPAKTUYECKUX pEIICHUN B
MOBCEHEBHOM JKU3HU;

® OCBOEHUE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33/1a4 C SIBHO 33JJaHHOM (hU3NUECKOM
MOJICNIbIO, 3a/iad, MOJPa3yMEBAIOIIUX CaMOCTOATENIbHOE CO3/laHue (HU3UUECKOM
MOJIEJIN, aJICKBATHON YCIOBUSAM 33a4H;

®[IOHMMaHHE (PU3MUYECKHMX OCHOB W NPUHLHUIIOB JCUCTBUA TEXHHUUECKHUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLECCOB, UX BIMSHMS Ha OKPYKAIOLIYIO CPEyY;

®OBJIAJICHUE METOJaMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEICHHUS
bu3MUecCKuX  OKCIEPUMEHTOB, aHalu3a M  HUHTepnperauud  MHOOpMAINH,
OIIPENENICHUS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

®CO3/IaHME YCIIOBUM JJIi Pa3BUTHUSI YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE CPEAHEro OOIIEro
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11
KJjacce — 68 4acoB (2 yaca B HEZIEIIO).

[Ipennaraemelii B mnporpamme 1o (U3MKE MEpeueHb JabOpaTOpHBIX U
IMPaKTUYECKUX padOT SBIAETCS PEKOMEHJIOBAHHBIM, YYMTENb JEJIaeT BbIOOP
IpPOBENECHUs JIaDOPATOPHBIX pabOT M OMNBITOB C YYETOM HWHAMBUIYAIBHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usnka — Hayka O mnpupone. Hayunbie mMeTonbl NMO3HAHUSA OKPYKAIOILIETO
Mupa. Ponb 3kcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JIBUKEHMS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJMHEWHOE IBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHOM TOYKHU M0 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEUHAs CKOPOCTb.
[lepuon u wactora obparieHus. LleHTpocTpeMUTENIBPHOE YCKOPEHHE.

TexHuyecknue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALINS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIECHUS MEXAY MNYTSIMHU, MNPOMAECHHBIMUA TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutensHOocTH  [amunes. Ilepeeiii  3akoH  HprotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa miis
MaTepuaibHON TOUKU. Tperuii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, cKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuita conpOTUBIIEHUS NPU JIBUX)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: NOAIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYXKUHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMIiynbC cuibl 1 U3MEHEHHME HMITyJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaxtrnBHOE BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIMaIbHAS SHEPTHS Tela BOJIU3U OBEPXHOCTH
3emu.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HEIMOTEHIUAIBHBIX CUJI C ”3MEHEHNEM MEXAHUYECKOW SJHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTHYECKOE NPHUMEHEHHUE: BOJAOMET, KONED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HJACAIbHOrO raza. AOCONIOTHAash TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OnbIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS HICANBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MApAMETPAMU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONIPOBOJAHOCTb, KOHBEKIIUS, U3JIydeHHUE. Y IeJIbHAS TEIUIOEMKOCTDH BEILECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh TPoIIecCcoB B MPUPO/IC.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpoOHWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUICOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneIT 0 a11adaTHOMY paCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIs. Y IeJbHasl TeroTa miaBieHus. Cyoaumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMuKAa
Tema 1. Inekmpocmamuxa
DneKTpu3anus Tei. DISKTPUUECKU 3apsia. J[Ba BU1a 3I€KTPUUECKUX 3apsII0B.
[IpoBOIHWKM,  UAJIEKTPUKA W TOJIYHNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsia.
Onextpuyeckoe mnosie. Hampsk€HHOCTh 3ieKTpuuyeckoro mnois. IIpuHuun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOAHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHUUECKOM moiie. JluanexTpudueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3IIEKTPUKY B JIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora amekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akon Oma 11 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U MpUMECHas MPOBOJIUMOCTb
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSITEIbHBI M HECaMOCTOSTENbHbIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue HSIIEKTPOABWKYIIEH Ccuibl. KopoTkoe 3ambIKkaHuE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢uznku 0a30Boro ypoBHsa B 10 Kjacce OCylIeCTBISETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (puanyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPIBIX TEJI, KUIKOCTEN U Ta30B,



AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIMCCOLMAIus,
raJibBaHUKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apPOMETpP, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, rabBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTossHHBIE MarHUTEI. B3anMoaecTBHE MOCTOSHHBIX MATHUTOB. MarHutTHoe
noje. Bektop MmarauTHOM MHAYKIUU. [[pUHIUN Cyneprno3UIIMi MarHUTHBIX MOJICH.
JIluanu MarHuTHOM uWHAYKIMU. KapThHa JUHUNA MAarHUTHONW WHIYKIMU IOJIA
MOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzaumoaecTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOJABIIKYINAs CUla HWHAYKIUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJICKTPOABIXKYIIAS  CHIa
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKUX
koJiebanuii. [IpeBpaiiienre HEpPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMArHUTHIMU KoJjeOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

[lepemennbiii  TOK. CHUHYCOMNAIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3onanc mnpu mocienoBaTeNbHOM COCIMHEHMHM PE3UCTOpa, KaTyIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B IIEMU U3 MOCIE0BATEIBHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYIIIK! U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpyuHLMTBI paauOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTOM KoJeOaHUM.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anys, Iuppaxuus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroja MOJHOIO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUparOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOMN JUH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuueckue YCTpONCTBa M MPAKTHUYECKOE MPUMEHEHHE: OYKH, JIyma,
¢doToanmapar, NPOEKIMOHHBIMA amnmnapar, MHUKpPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre CBOMCTB M300paXeHU B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOa.

HaGmronenue natepdepeHinm caera.

HaOmronenue nudpakiuu ceera.

HabGmronenne nucnepcuu cBera.

[Tosyuenue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

M3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTynarsl cienuanbHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAI OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.

OHeprus ¥ UMILYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHUS
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorjomnieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOIHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue inHeHyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHE4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
panuoaktuBHOCTH. OmbITH Pe3epdopa mo onpeaeneHnio coctaBa paguoakTUBHOTO
m3nydenns.  CoiictBa  ambda-, Oera-, ramMMma-usydeHus.  BrusHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIydeHHE. 3aKOH PAaIMOAKTHUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON YJHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUecKOi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabonul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otansl pa3BUTHUS acTpoHOMUU. [IpuKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBUKCHHUE.

ConHeuHas cucrtema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIAcc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOW IOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabmroieHust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH JJIs1 OTIpeIeNICHUs TI0JI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOro MOJyIIAPHS U IPKHUE 3BE3MBL.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponp ¢u3ukm u acTpoOHOMHHM B 5SKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M ATUUECKOH cpepax AesITEIbHOCTU YETIOBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, poJib (PM3HUYECKON TEOPUU B
(GbopMHpOBaHUYU MPEACTABIECHUHN O (PU3UUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBl MHUpa B O0IIEeM psSAy COBPEMEHHBIX  €CTECTBEHHO-HAyUHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHs B 11 kiacce oCylecTBIsieTCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runoresa, (puznyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBl M MX IPOEKLUHMM HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE D3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonocus: snekrpuyeckue SBICHUS B JKUBOM MpuUpoAe, KojeOaTelbHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUS B )KMBOW MPUPOJIE, IEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€J, MEXaHW3Mbl 00pa30BaHUS KPUCTANTMYECKON PEeIIETKH, CIEKTPATIbHBIN aHaIU3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) MOJDKHO OOCCIEYHTH TOCTIDKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE PEaTn3allui OCHOBHBIX HaIpPaBJIEHUM
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULMOHHBIX  OOIIECYETOBEYECKUX T'yMaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X (QYHKIUSIMHA U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUNCKOM I'PaKTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCUICKUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npUCYIIEro (pU3nYecKoi HayKe;

5) TpyA0BOr0o BOCIIHTAHUSI:



MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCUOHATBLHOM eATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
($bu3MKYN Ha POTSKEHUH BCEU KHU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKONW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIE YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacUIMpEHHE OMbITAa JEATEIBHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (U3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS
ba3oBble JJornyeckune AelcTBUA:
CaMOCTOSITeIbHO  (OPMYJIMpPOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpEAEHsATh ILEIN ACATCIBHOCTH, 33JaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJIITH ~ 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMbl C Y4ETOM aHalii3a UMEIOIIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.
ba3zoBble ucciaenoBarebCKkue AeiicTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU IOHATHUSMH U METOHAAMHU
(bu3nYeCKON HAYKH;



BJIa/I€Th HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUIAMH JEATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apTyYMEHTHI U1 J0Ka3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJadyl B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTh OPUTrMHAIBHBIE TOAXObI U PEILICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHUN KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAILMOHHON
0e301acHOCTH;

co3JaBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUs B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacrno3HaBaTh MPEANOCBUIKA  KOH(JIMKTHBIX CHUTyallMd M CMSr4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHM C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KAX/I0T0 YYaCTHUKA KOMaHbl B OOILINI
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

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

OCYILECTBJIATh IO3UTUBHOE CTPATErMYeCKOE IIOBEACHHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpMYyIUpOBaAThH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HAHUs
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PHUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHIKCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpH AaHAJINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B npouecce 1OCTHKEHHSI TIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOTrPAMMBI IO
buszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYarolIUXCs
COBEPILIECHCTBYETCS AMOIIMOHAJIBHBIN WUHTEJIEKT, IIPEANOIararoIymi
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHUE, BUJETh HAMPABIICHUS Pa3BUTHs COOCTBEHHOW AMOIIMOHAIBHON CEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHLIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHHE
JIpPYTUX, YYUTHIBaTh €ro TMpU OCYIIECTBICHUH OOIIEHHUs, CHOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konity o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



AIEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIMHEINHOE JBUKEHUE,
CBOOOJIHOE TAJICHUE TEJ, JBUKEHUE MO OKPYXHOCTH, MHEPIIHS, B3aUMOJICHCTBHUE
ten, nuddy3usi, OpOyHOBCKOE JIBUIKEHUE, CTPOCHUE >KUJIKOCTEH U TBEPABIX Tell,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
UCIApEeHNUE, KOHJCHCAIMS, IUJIABJIICHHE, KPUCTAIIU3AlUs, KUIICHHE, BIAXHOCTb
BO3JlyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXK/Y MapaMeTpaMu COCTOSIHUSA Ta3a B M30MPOLECCax, JJIEKTpU3aIus Tell,
B3aMMOJICHCTBUE 3aPsJIOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpAMHATa, MyTh, MNEPEMEIIECHUE, CKOPOCTh, YCKOPEHHME, Macca Tejia, Cuia,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPrusi, MEeXaHHUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUW TPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHHS] M €IAUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIMYMHY C JAPYTUMU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUsl Xa0TUYECKOrO JBMXKCHUS MOJICKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO (PUIIMEHT TMONEe3HOTO JACUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o003Ha4YeHUsT U EIUHMIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE MOJIe, HAMPSHXKEHHOCTD MOJIsI, TOTEHIMAJ, Pa3HOCTh MOTEHIIUAJIOB;
NPy OMUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUsS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHANMM3UPOBATh (PU3UUYECKHE MPOIECChl U SBICHUS, UCIOJB3YS (PU3NUECKUE
3aKOHBI M TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akons HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS WMITYJIhCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CJIOBECHYIO
GbOopMYJIMPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAKEHHE M YCIOBUS (TPaHULIbI,
001acTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; paznuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B IMOBCEIHEBHOM
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (PU3WYECKUX SBJICHUA U
IPOIIECCOB C HCIHOJb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YU4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYIIECTBIIAThH MPSMbIC ¥ KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TTPH
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/Ibl OLIEHKH MOTPEUTHOCTEN NU3MEPEHUI;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (QU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YIHTATHI TOJTYICHHONW 3aBUCUMOCTH (PU3UUECKUX BEJTUINH B BUIC
TabuIl ¥ rpaUKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMUS;

cOOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy10BaHUS;

pemath pacuéTHBIC 3aJadyd C SBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHHUs (PU3MUECKOIN BEININHBI;

peraTh KaueCTBEHHbBIE 3a/1a4d: BBICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
LENOYKY PAaCCyKICHHUW C ONMOpON Ha H3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCTIONb30BAaTh MTPH PEIICHNH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOW ¥ HAYYHO-TIONMYJISPHOW WHGOPMAINK, TOJTYYEHHON W3 Pa3IMYHbIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyIaeMyI0 HH(OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

HCITOJI30BATh TEOPETUUCCKUE 3HAHMSI 110 (PU3HUKE B TIOBCETHEBHOM KU3HU TS
oOecrieueHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0POBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IMYHBIX COIMAIbHBIX pOJIEH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xoniry o0yuenus B 11 ki1acce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PEHIeHUH (PU3NYECKHX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKUUSA, JEHCTBHE MAarHUTHOTO TIOJdS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JHMCIEPCUSl  CBETa,
dbotoanekTpudeckuii 3Phext (hoTodddexT), cBeTOBOE AaBlIeHNE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  IMPOBOAMMOCTH  pA3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJb3Yyd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHAYKLOUS MarHATHOrO Mojs, cuia Awmrmepa, cuna JlopeHna, WHIYKTHBHOCTB
KATYyIIK{, 3HEPrUsl 3JEKTPUYECKOIO0 M MAarHUTHOIO IOJIEW, MEPHOJ M 4YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CWja TOKa B MpoIecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasi cuja JMH3bI, NMPU OMHCAHUMU MPABWIBHO TPAKTOBATH (U3UYECKUMN
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMH BEIUUUHAMY;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIHOJIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypacHaaa, SHEPTUs CBSI3U



aTOMHBIX SIJIEp, MPU ONUCAHWU TMPABUIBHO TPAKTOBaTh (PU3MYECKHUIN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHUS, UCIONB3YS (PU3NUYECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCEA0BATEIBHOIO U MapalieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO pacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHeHHE ODWHIITENWHA i doTtodddekra,
3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXpPAaHEHUS HMITYJbCa, 3aKOH COXpPaHCHHS
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOIO 4HMcIia, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCIOBUS (TpaHUIlbI, 00JIaCTH)
MIPUMEHUMOCTH;

OTIPEJICIISTH HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTb U OIKUCHIBaTh H300pa)KEHUE, CO3JaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJHATh AIKCHEPUMEHTHI TI0 HCCICAOBAHUIO (PU3MYECKUX SBICHUN U
IPOLECCOB C HCIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX W3MEpPEHUM: MpU 3TOM
dbopmyIHpoBaTh MpoOIEMy/3a1ady U THIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OTBIT U (POPMYITUPOBATH
BBIBOJIBI;

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOJIH30BAHUEM MPSMBIX
U3MEPEHHI: TIPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YyJIbTAaThI
MOJIYYCHHOU 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEICHUH UCCIIEJOBAaHUNA B
pamMKax y4eOHOTO DKCIEpHMEHTa, Y4eOHO-MCCIEIOBATENbCKOM W TPOEKTHOM
JESITEIIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOWCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHEe 3aKOHBI U MIPUHIIUITEI, HA OCHOBE aHaJIM3a YCJIOBUSA 331291
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOJAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHHIl C ONMOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMUA U MPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJIApHON HWHGOPMALMK, TMOTYYEHHONM W3 Ppa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

OOBSCHATh TPHUHITUIBI JCHCTBUS MAaIH, NPUOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HM IS
o0OecnieyeHns OE€30MACHOCTH MpHU OOpALIEHUH C MPUOOpAaMHU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

paboTatb B TpYIIE C BBIIOJHEHUEM PA3JIUYHBIX COLHMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DUBUKA U METO/JbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 1 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IOK

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



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

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 ngj;ﬁf;igrouﬁ £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ng;;ﬁf;igrouﬁ £41007¢
Utoro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabsnble IIpakTuyeckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpPa
Ponb u mecTo pusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubnuorexa [{OK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

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

5 PaBHOYyCKOpEHHOE MTPSIMOJIMHENHOE 1 bubmuoteka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe majeHne. Y CKopeHue 1 bubnnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa [TOK

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



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

[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
' p Hv https://m.edsoo.ru/ff0c3be8
otcyera. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa a5t MaTepuanbHON TOYKU
Tpetuii 3akon HeroToHa niis bubnmnoreka HOK

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

11 Tsokectu. [lepBas kocMHuueckas bubmmorexa [JOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment
TpeHusi. Cuiia COnpOTUBIICHUS TIPU bubnnorexa [JOK

13
JIBU’KCHHUU TeJIa B )KUJAKOCTHU WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cubl. [Iimeqo cusl. https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBECHS TBEPIOTO Tela
HMitynbsc MaTepralbHON TOYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnnorexa [JOK
Nmnynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE

16 PaboTa 1 MOIIIHOCTH CHJIBI. but6mmorexa [IOK

Kunernueckas OHEPIUia

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
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MatepuaabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYCCKOW SHEPTUH

17

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

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

18

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPTruu

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUU Tella Ha IpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

20

KonTponbHas padbora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

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

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE ABUKEHUE.
Audpdysus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4dc2



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

23

Macca monekyn. Konuuectso
BemlecTBa. [locrosuHas ABoraapo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansubiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHE
MenpeneeBa-Knaneiipona

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

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

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y ITapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbBHOM ra3c u
ux I‘pa(bPI‘-ICCKOG MMpEACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U
croco0n! e€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

Bungsr TCIIonepeaaIn

YV nenpHas TEII0EMKOCTh BEIIECTBA.
KoauuecTBo TemnoTsl npu

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢c36

bu6nunorexa LIOK
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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https://m.edsoo.ru/ff0c5c36

teronepenaye. AnnadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bu6nmmorexa [IOK

33
€ro pUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpaTiMoCTh MPOIeccoB B

34 npupoe. Bropoii 3akon bubmmorexa [JOK

pupode. P https://m.edso0.ru/ff0c6230
TEPMOJINHAMUKHI

35 [Tpuniun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MAalllMHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KI1/]

37 DKOJIOTHYECKHE TPOOIEMbI
TETUIOIHEPTETHKH
O6o06maromuit ypox

38 «MOJIIGHK HI: Haf}I’p ¢uznka. OCHOBBI bubmorexa LIOK

YP ' https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMHUKHY
KonTtponpHast pabora o Teme
39 «Momnexkynspraas pusuka. OCHOBEI brbmmorexa [TOK
YEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoteka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS

41 BIIQXKHOCTh BO3Ayxa. HacklleHHbIH brbmmorexa LTOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n
aMmopdHbIe Tena. AHU30TPOIIHS
P ¢ P bubnuoteka [JOK
42 CBOMCTB KpucTalioB. JKujakue

KpHuCTaJJIbI. COBpCMeHHHC
MaTCpHraJIbl

https://m.edsoo.ru/ff0c65f0



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

[laBnenue n KpUCTaIM3ALIMSL.

43 VYV nenbHas TEII0Ta [IaBIECHUS bubmorexa LHIOK
o ' https://m.eds00.ru/ff0c6708
CyOnumarus
bubnunorexa LIOK
44 vy §
PABHCHHE TEMIOBOTO bananca https://m.eds00.ru/ff0c6820
DneKTpu3anus Tei. INeKTPUIECKUun
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBogHMKH, TUANCKTPUKH U
46 H(I))JI Z[OBO HI/?KI/I 3a1f(r))H bubnnorexa [IOK
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS IEKTPUUYECKOTO 3apsia
BzaumopeiictBue 3aps10B. 3aKOH
47 Kynona. ToueyHbIl di1eKTpUdeCKUi bubnnorexa [JOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnnorexa [JOK
JJIEKTPUYECKUX TOJIeH. JInHNn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nond. ITorennuan. PazHocts bubnmorexa [IOK
) 1AL, https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKU B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
b K
51 Onektpoémkoctb. Konnencarop nommorexa O

https://m.edsoo.ru/ff0c7126



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

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

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

53

54

55

56

57

58

59

JlabopaTtopHast pabota "H3mepenue
AJIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
arnapara, CTpyMHOro IpUHTEpa.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma 11st
ydacTka 1enu

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

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa AJist OJTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas padorta
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

PesepsHblil ypok. KonTponbHast
pabota o Teme "DIeKTpoANHAMHUKA"

0.5

0.5

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc7ae0

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



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

/ Beepoccuiickast mpoBepoYHast
pabora

60

61

62

Ob6o06maromuit ypox
«DNEKTPOAUHAMUKAY /
Bcepoccuiickast mpoBepouHas pabota

DJIeKTpOHHAas IPOBOJUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHHS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBoiiCcTBa 3JIEKTPOHHBIX ITYYKOB

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c88be

63

[ToynpoBOTHUKH, UX COOCTBEHHAS
U TIPUMECHasi TPOBOJAUMOCTb.
CaoiicTBa p—N-nepexoja.
[TomynpoBOIHUKOBBIE TPUOOPHI

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

64

DNEKTPUYECKUM TOK B PaCTBOPAx U
paciiaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DneKTponaun3

bubmmoteka IIOK
https://m.edsoo.ru/ff0c82ba

65

DIIeKTPUYECKHI TOK B Ta3ax.
CaMOCTOSITeTLHBIN U
HECaMOCTOSITEIIBHBINA pa3psIl.
Monnus. [Inazma

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue npudopsl U
YCTPOMCTBA U MX TPAKTUIECKOE
npuMeHeHne. [IpaBuia TeXHUKH
0e3011acCHOCTH

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



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

KonTtponpHast pabora o teme

«Qnekrpocraruka. [locrosHHbIN bubmmoreka [JOK
67 . 1
3NEeKTpUYeCKUil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»
PesepBHeIit ypok. O000Iaromii bubmmoreka [JOK
68 1
ypok 1o Temam 10 kitacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue fa[:;:ennﬂ :)I;I[?a[;(();];fenbﬂme
padoThbI padoTbI pecypen
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIecTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUIWU
MaruauTtHoe 1noje NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaGopaTtopHnas padora «M3yueHue

3 MaFHII/:THOf")O noi;l KaTYHJKI/Iy: 1 1 bubmmorexa LOK

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

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)»

JlelicTBME MArHUTHOTO TIOJIS HA

5 JBHKYILYIOCS 3apsSKECHHYIO 1 bubnnorexka [HOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DIeKTpOMarHuTHasE WHTYKITHSI. 1

IToTok BekTOpa MarHUTHOM



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

unaykuud. DJ1C uaaykuun. 3akoH
3JIEKTPOMArHUTHOW MHYKITHH
®dapanes

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

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

NHnykTuBHOCTD. SIBIIeHUE
camounaykiuu. 3/C
CaMOUHIYKIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

TexHuueckue ycTpocTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI,
AJIEKTPO/IBUraTeNb, YCKOPUTEIIN
AJIEMEHTApHbIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHast
AHIYKLHASD)

KonTponbHas pabota mo Teme
«MaruuTHOE 10JI€e.
3J'I€KTpOMaFHI/ITHa$[ I/IH}IYKHI/ISI»

CB0OOOIHBIE MEXaHNYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

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



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

13

14

15

JlaboparopHas pabota
«HMccnemoBanue 3aBUCHMOCTH
neproia MajbIX KojiebaHui rpy3a Ha
HHUTH OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHbIi KOHTYP.
CBOOOIHBIE AIEKTPOMATHUTHBIC
KOJICOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAarHuTHBIMH KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJICATIbHOM
K0J1e0aTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820

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

16

[Ipencrasienue o 3aTyxarmux
KosieOaHusx. BeHyXIeHHBIC
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

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

17

[IepeMeHHBIH TOK.
CuHyconaIbHbIN IepEMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA.
AMIITUTYZAHOE U IEHCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAIIPSHKCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

VY CTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHNE IEKTPUIECKOTO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

3BOHKA, F€HEpaTOpa NePEMEHHOTO
TOKa, JIMHUH JIeKTporiepe1ad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE IEKTPOIHEPIUU.

20 KynsTypa ncnonb3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3ZHU
MexaHuueckue BOJIHBI, YCIIOBUS

acrpocrpaneHnus. [lepuon.
21 FC):KOPPOCTTI;ppaCHPOCTpaI})IeHHﬂ u bubmmorexa LOK
https://m.edsoo.ru/ffOcca54

JUIMHa BOJIHBL. 1lonepeunsie n
MPOJIOTILHBIE BOJIHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX

23 cBoMcTBa U ckopocTh. [1Ikana bubmorexa HOK

https://m.edsoo.ru/ffOccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIUOCBA3U U

24 teneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokanus

o5 KonTponbnas padora «Konebanus u bubnnorexka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonuHEHOE pacIpoCTpaHEHuE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnorexa [JOK

Todeunslii ICTOUHUK cBeTa. JIyd
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 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubmuorexa [IOK
IIpenenbHblil yro nmojJHoro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKeHHUS
29 JlaboparopHas pabota «3mepenue bubnnoreka [HOK
MOKa3aTelist MPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B inH3e. DopMyia TOHKON JIMH3BI bubmmorexa [JOK
FTOPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTopHnas pabota
31 «UccnenoBanue cBOMCTB
M300paXKeHH B TUH3AX)
Hucniepcus cBera. CI0XKHBIN cOCTaB
32 6enoro csera. L{Bet. JTabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
Wurepdepennus creta. Judpaxnus bubnuoreka [IOK
33 N
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOPsI U yCTPOUCTBA
35 U YCIIOBHSI X 0€3011acHOro
MPUMEHEHUS
36 I'paHnLIBI TPUMEHUMOCTH bubnnorexka [JOK

KJIACCUYECKOU MEXaHUKHU.

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

[TocTynatel cienuanbHOM TEOPUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/1JICHHE bubmmorexa [TOK
AHOBP ] g https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIICHHUE JITTUHBI
DHeprus U UMIYJbC
38 PENATUBUCTCKOMN YacTulbl. CBs3b bubnnoreka [HOK
MacChl C SHEPrUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbhas pabota «OnTuka.
39 OCHOBBI CIEIIUATIBHON TEOpUH bubmorexa HOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®oronsl. Popmyiia I1nanka. bubnnorexa [HOK
DHeprus u uMNnyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BaHNE Eu6 [TOK
noIMoTeKa
41 .0 A.T.
Potospdexra. OmerTer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE
42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema bubmmorexa LIOK
A i https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potoapdexra
Hasnenue cera. OnwiThl I1. H.
43 JlebeneBa. Xumuueckoe aelicTBHE bubmmorexa [JOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
COJIHEeYHast baTapest, CBETO IO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Perenne 3agau 1mo reMe «JIeMEHTHI

bubmuorexa [JOK

4 KBaHTOBOU OITHUKH https://m.edso0.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccesauro a- bubmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactul. [nanerapnas Moznens atoma
bu6mmoreka [IOK

47 Hoctynatst bopa https://m.edsoo.ru/ff0d0Oafa
Wznyuenue u norjoiieHnue GOTOHOB

48 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH Ha APyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBble cBoiicTBa yactuil. BonHbl
ne bpoia. KopnyckynsipHo- bubnmnoreka [JOK

49 .

BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4YCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmnoreka [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ffod0fd2
PaauoOaKTUBHOTO U3ITYyUCHUS
CgoiicTa anb(a-, 6era-, ramma-

51 u3nydeHus. BausHue
PaANOAKTUBHOCTHU Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 M3oronsl. Anbda-pacman. bubnuorexa [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa- https://m.edso0.ru/ff0d1162
pacnaz. ['amma-uznydenue

53 DHeprus CBSI3 HYKJIOHOB B si/Ipe. bubnmuotexa [JOK

S nepHble peakuuu. A nepHbii

https://m.edsoo.ru/ff0d1356



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

peakrop. [Ipo6ieMbl, TEPCIIEKTUBEI,
9KOJIOTMYECKUE ACTICKThI SICPHOM
SHEPreTHKH

54

55

56

DneMeHTapHble YacTullbl. OTKpPBITHE
o3uTpoHa. MeTo Il HAOIOICHUS U
PErUCTpaLH 3JIEMEHTAPHBIX

yactull. Kpyrieli cton 1
«DyH1aMeHTaIbHbIE

B3auMoeiicTeus. EquHcTBO

bu3nYeCcKO KapTUHBI MUPAY

3TaHI>I paBBI/ITI/Iﬂ aCTPOHOMI/II/I.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HA4YCHHE aCTPOHOMHH. Buj
3B&3mHOTO HebOa. Co3Be3aus, IpKre
3BE3/1bI, INTAHETHI, UX BUAUMOE
newxkenne. ConHeyHas cucreMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

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

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IbI TTIABHOM
MOCIIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3BE311. CoBpeMeHHbIe
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposrorun CoaHIa U 386311

58

Mnineunsii [1yte — Hama
I"amakTuka. [lonoxenue u nBUXEHUE
Comnnna B 'amaktuke. ["'anakTuku.
YEpHble ABIPBI B sIpax rajJakTHK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITy4YeHHE.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

62

63

64

65

66

KoHnTtposbHas pabota «71€MEHTHI
ACTPOHOMMH U aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuii ypok. Pons u Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAyYHOU KapTHUHE
Mupa

O6o6maromuii ypok. Ponb
buznyeckoit Teopuu B
dbopMUPOBAHUU TIPEJICTABICHUI O
buznyecKoil kKapTUHE MUpa

O6o0matomuii ypok. Mecto
buznYeCcKOi KapTUHBI MHUpa B
o0111eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
IpeCTaBICHUN O IPUPOE
PeszepBHBI ypok. MarHuTHOE TTOJIE.
DNeKTpOMarHuTHAS WHIYKIIHS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCHUTEJIBHOCTHU
Peze 1 ypok. KBanToBa. 3HUKA.
68 SHGI\I/I):;EI}:;T OHEMI;TH ]:1 o 1 Eubmorexa ITOK
p https://m.eds00.ru/ff0d1784
acTpou3uKu
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

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

JlemMoHCTpUpOBaT, Ha NpUMeEpax pojdb U MecTo (GU3HKU B
101 (dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTU, B MPAKTUYECKOU AEATEIbHOCTH

Jmonen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PU3MUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIUAIbHAs CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UIICAIBHBIN I'a3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJN, TOYEHHBIN B3JIEKTPUUECKUH 3apsii — IpH pelIeHUU

¢duznueckux 3a1a4y

PacnioznaBath (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHUYECKOW TEOPHUU
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEéMa TeJl NpU HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHCcallus,

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

MOBBIIICHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IlapaMeTpaMu COCTOSHHMA rasa B

H3oIponeccax; 3JICKTprUusanug T, B3aUMOJICHICTBHE 3apaa0B

OnuceiBaTh MEXaHWYECKOE JBM)KEHUE, HCHOIb3ysd (U3NUYECKUe
BEJIMYMHBI: KOOPIUHATA, ITYTh, IEPEMELIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJIA, HMIIYJIbC Tella, KHHETHYeCKas DHEpIus,
10.4 NOTEHIMAJbHAs JHEPrusi, MeXaHudeckas paboTa, MeXxaHHuYecKas
- MOIITHOCTh; TNPH ONHMCAaHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCHOJB3YEMBIX BEJIMYMH, UX OOO3HAYeHUS U EAUHMIIBI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTUMHU BCINYNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ys (U3MUECKUE BEJIUYMHBI: JaBJICHHE Tras3a,
TEeMIeparypa, CpeAHsss KHHETHYeCKas SHEPrus XaoTHYECKOTO
JBYDKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOA(PUIMEHT TOJIE3HOTO0 ACHCTBUS TEIJIOBOTO JBUTATENS; MPHU
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX OO03HAYEHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIME JAHHYIO (QU3UYCCKYIO BEIHYHUHY C

JIpYyTrAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SIBICHHUS (IIPOIECCHI), HCIONB3YS (U3NUECKUE
BEIIMYUHBI:  DJICKTPUYECKUUM  3apsl,  DJIEKTPUYECKOe  IOIe,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuii  CMbICI
UCMOJIb3YeMbIX BEJIMYMH, UX OOO3HAYEHMS U E€IAMHUIIbI; YKa3bIBATh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMHU

BCJIIMYNHaAMU

aHaU3UPOBaTh (PU3UUYECKUE TPOLIECChl U SBJICHHUS, HCIIOJb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOT'O TATrOTeHMs, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON SHEPTUH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIINII CYTIEPIIO3ULIUN CUJT, IPUHIUIT
paBHONpABUS HHEPUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
a0COJIIOTHOW TeMIlepaTypoid, epBbIi 3aKOH TEPMOJANHAMUKH; 3aKOH
COXpaHEHMsI AIIEKTPUYECKOro 3apsaa, 3akoH KyrnoHa; mpu 3tom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOE

BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATh OCHOBHBIC TMPHUHIUIBI JACHCTBUS MAIWH, TPUOOPOB M
TEXHHUYECKUX YCTPOWCTB; pa3IU4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO0 (PU3MUECKUX SIBICHUN
U TIPOLIECCOB C UCHOJIB30BAHUEM IPSMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyIUpOBaTh MpobaeMy (3a7auy) U TUIoTe3y yueOHOro
OKCTIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEUIOKEHHOTO

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




10.10

OcymiecTBisATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TP 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEpEHUs U

HCIIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI H3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUIEC TAOIUI] U TPadUKOB, JIE1aTh BEIBOIBI 1O

pe3yJibTaTaM MCCIEI0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  MPOBEICHHUU
UCCIICIOBaHUI B paMKax y4eOHOro JKCIIEpUMEHTa, Yyd4eOHO-
UCCIIE/IOBATEIbCKON M HPOSKTHOM JICSTEIFHOCTH C UCIOJIb30BaHHEM

M3MEPUTENBHBIX YCTPOMCTB U TAOOPAaTOPHOTO 000PYAOBAHUS

Pemartp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI M TPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJla4yd  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznueckue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE TS €€ pelieHus,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HA4YEHUs1 (PU3NIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh MNpu pelIeHWHd Y4YeOHBIX 334ad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMH JUIsl TMOWCKA, CTPYKTYpPHpPOBAHUS,
UHTEpHpeTaliyl U MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKU

aHAJIM3UPOBATh N0JIy4aeMyH0 HH()OPMAIUIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apYOCKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KHU3HU JUIg  oOecriedeHHs O€30MacHOCTH TpU  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPONCTBAMH, MJIs COXpaHEHHS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHS B

OKpYKarollen cpee

10.18

PaGoTaTh B rpynie ¢ BHITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYNIbl, pAlUOHAIBHO  paclpeaessiTh

0053aHHOCTU U IJIaHUPOBATL JACATCIIBHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHMBATH BKJIAJ KaXAO0Ir0 U3 YYACTHUKOB

TPYMIBL B PEeLICHHE pAaCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJjbTara

111

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

JleMoHCTpHpOBaTh Ha TIpUMEpax poJib M MeCTO (U3UKH B
dbopMUPOBaHUN COBPEMEHHON HaYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTU, B IPAKTUYECKOMN NEATEIIBHOCTH

JIOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpPa

11.2

11.3

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

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

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKasl MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIHUSA, JEHCTBHE MAarHUTHOTO MO Ha
MPOBOAHUK C TOKOM M JIBIKYIIUUCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHHe, UHTeppepeHuus, audpakuus U
HOJISIpU3aLUs CBETA, JUCIEpPCUs CBeTa, (POTOINEKTpruIecKuil 3 dext
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3HUKHOBEHUE JIMHEWYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M HCKYCCTBEHHas

PaanOaKTUBHOCTD

11.4

OmnuceiBaTh W3y4YEHHBIE CBOWCTBA BemIeCTBa (JIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTD PA3IIUYHBIX
Cpel) © DIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢usznyecKkue BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila ToKa,
DIIEKTPHUYECKOE  HAMPSOIKCHHE, DJIEKTPUYECKOE CONPOTHBIICHHE,
pasHocth noreHuanos, J/IC, paboTta Toka, MHIYKIUS MarHUTHOTO
nons, cuna Ammepa, cuia JlopeHma, WHAYKTHBHOCTh KaTYIIKH,
SHEPTHUA DJICKTPUICCKOr0 U MAarHUTHOI'O nonef/i, nepuoa U 4actora
KoJieOaHuil B KoJIieOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IIPOIIecce

TapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMWi,  (oKycHoe




11.5

pacCTodHUC U ONTUYCCKAA CUJia JIMH3bI, IIPpHU OMMMCAHWUHN IPABUIJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIB3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT U CAWHUIOBI; YKa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

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

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

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jl>xoyis — JIeHna, 3aKOH 2J1€KTPOMArHUTHON MHIYKIUH, 3aKOH
IPSIMOJIMHEHHOT O pacpOCTPaHEHUI CBETA, 3aKOHBI OTPAaXKEHU CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
dorosddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMITyJIbCa, 3aKOH COXPAHEHUs OHIIEKTPUYECKOro 3apsia, 3aKOH
COXpaHEHUs MaccoOBOrO  4Mcia, MocTyndarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclaja; MpH JTOM pa3IMyYaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

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

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO37aBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEeI0BAaHUIO (PU3NUECKUX SBJICHUIN
U TIPOIIECCOB C HCIOIb30BAHUEM IMPSIMBIX U KOCBEHHBIX W3MEpPEHUI;
pu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
OKCIEpUMEHTa,  coOupaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

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

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

11.11

HCCJ’ICI{OBaTB 3aBHUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHH C MCITOJIb30BAHUEM

OPSAMBIX WM3MEPEHUM; IIPU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,




(buKCUpOBaTh pe3ybTAThl MOJYYCHHOH 3aBUCHUMOCTH (DU3MYECKHX
BEJIMYMH B BUJIE Ta0IHIl U Tpa)UKOB, eNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0BaHusA

11.12

11.13

CobOmoate mpaBwia 0O€30MACHOTO TpyAa TMpPUH HPOBEACHHUH
UCCICOBaHU B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOCKTHOMH ICATEILHOCTH C UCTIOIB30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyI0BaHUs

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NYECKO MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W NPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBHS 3aJadd  BbBIOMpaTh (U3UYECKYI0 MOJEINb, BBIIEIAThH
¢du3nyeckre BeJIMYUHBI U (POPMYIIbl, HEOOXOAUMBIE 115 €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLNCHUBATH PCAIbHOCTHL IIOJIYUYCHHOI'O

3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTOPOI HA U3yUYECHHbBIE

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

11.15

Hcnonb3oBaTe MpU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPUPOBAHUS,
MHTEpIIpETallMi U NPEICTaBICHUS y4eOHOW M HAy4YHO-TIOMYJISIPHOMN
HMH(pOpMaLKH, MTOJIyYUEHHON U3 Pa3IuYHbIX UICTOYHUKOB; KPUTUUECKHU

AHAJIM3UPOBATH MOJYIYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iavyaTh YCIOBHS MX O€30MacHOr0 HCHOJIb30BAHUS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
KU3HH I OOecTieueHHs O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOMCTBaMH, ISl COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’Karollen cpeze

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYNNbl, PAlUOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATETHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIGHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

TPYIIBI B PELICHUE pacCMaTpuBaeMOi MpoOIeMbl




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jaena

Kox nposepsiemoro

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA
JJIeMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

®dusnka — Hayka o mnpupoje. Hayunbie
METOJIbl TO3HAHUS OKPYXKAIOIIEro MHpA.
1.1 Posb 3kcniepuMenTa u Teopuu B Mpouecce
MO3HAHMUS NPUPOIABI. ODKCIEPUMEHT B

¢busnke

MogenupoBanue (U3NYECKUX SIBICHUH U
MPOLIECCOB. Hayunrblie TUIIOTE3BI.
dusnueckue 3aKoHbl U Teopuu. ['paHMIIbI
12 MPUMEHUMOCTH  (DU3UYECKHX  3aKOHOB.
' [Ipunuun coorsercTBUs. Poip u mecrto
¢u3ukn B (HOPMHUPOBAHMM COBPEMEHHOMN
Hay4yHOW KapTHHBI MHpa, B MIPAKTUYECKON

NEeITEeILHOCTH JII0IEH

MEXAHUKA

KMHEMATHKA

Mexanunuaeckoe IBHOKCHHUE.
21.1 OTHOCHUTEIBHOCTH MEXaHUYECKOT'0

nBuxeHust. Cucrema orcuéra. TpaekTopus

2.1

[Iepememenue, CKOPOCTH (cpenusist
CKOpPOCTb, ~MTHOBEHHas CKOPOCTb) H
919 YCKOpPEHHE MaTepUaIbHOW TOYKH, UX
o MIPOEKIIMM Ha OCH CHCTEMBI KOOpIMHAT.
Cio)keHHe TEepeMEIICEHUH W CIIOKEHHE

CKOpOCTEN

PaBHOMEpHOE " PaBHOYCKOPEHHOE
2.1.3 npsMosiiHeiiHoe  aBwkeHue. [ 'paduku

3aBUCHUMOCTH KOOpJAWHAT, CKOpPOCTH,




2.2

214

YCKOpPEeHHS, MYyTH W  IEpPEeMEIICHUS
MaTepuaIbHON TOYKHA OT BPEMEHHU
CBoOoaHoe majieHue. Y CKopeHue

CBOOOIHOTO IaJECHUSA

2.15

2.16

2.1.7

221

KpuBonuneiinoe nBuxenue. PaBHomepHOE
NBIDKEHUE  MaTepUalbHOM  TOYKH IO
OKPY>KHOCTH. YrnoBas CKOPOCTB,
AuHeWHas ckopocthb. Ilepuox u yactora.

LleHTpocTpeMuUTEIbHOE YCKOPEHHE

TexHuueckue yCTpOICTBA: CIHIOMETD,
JIBU)KEHUE CHAPSJOB, LIEMTHBIE U1 PEMEHHBIE
nepegadu

IIpakTueckue paboTHI. H3mepenne
MIHOBEHHOM ckopoctu. HccnegoBanue
COOTHOUIEHUS MEXIY NyTSIMU,
PO ICHHBIMA TEJIOM 3a
[IOCJIEIOBATEIbHBIE PABHBIE IMPOMEKYTKHU
BpPEMEHU npu PaBHOYCKOPEHHOM
JBW)KEHUHW C  HA4yaJbHOW  CKOPOCTBIO,
paBHON Hym0. HM3ydeHne [OBUKEHUS
[IapyuKa B BS3KOM XUIKOCTH. M3yueHue
TIBIOKEHUSA Tena, OpOIIEHHOTO

TOPHU30HTAJIBHO
JTMHAMUKA
HpI/IHHI/IH OTHOCUTCIIBHOCTHU Tanumnes.

IIepBbiit 3akoH Hbrorona. MHepunansHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tena. Cua. [TprHIMN

CYNEPIIO3UIUU CUIT

Bropoi 3aKOH Hrrotona s
MaTepualbHOM TOYKM B HHEPLUHAIBHOU
cucrteMe orcuéra (MCO). Tperuil 3akoH

Hrrotona AJId MaTCPUAJIBHBIX TOYCK




2.3
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3akoH BceMUpHOro TtaroteHusa. Cuia
TsokecTd. IlepBas kocMuyeckas CKOpOCTb.

Bec Tena

2.2.5

Cuiia ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuma TpeHus
CKOJBXKEHUSI W CHUJIa TPEHHUS IIOKOS.
Koadduruent TPEHUS. Cuia
CONPOTHUBIICHUS TMpPU JIBKCHUHM Tella B

KHUIKOCTHU UJIM I'a3€

HOCTyTIaTeJ'IBHOG n BpaliaTCJIbHOC

JBUKCHHE a0COTIOTHO TBEPAOTO Tella

2.2.8

Moment CUJIBI OTHOCHUTEIILHO ocH
BpamieHusi. Ilmedo  cunbl.  YcinoBus

paBHoBecust TBEpAoro Tena B UCO

2.29

2.2.10

TexHuueckue yCTpOWCTBA: MOJIIUITHUKH,

ABUIKCHUC NUCKYCCTBCHHBIX CITYTHUKOB

IIpakTueckue paboTHI. N3yuenue
JIBUKEHMsT  Opycka 1O  HaKJIOHHOM
IJIOCKOCTH TIOJ JEHCTBUEM HECKOJIBKUX
cun. MHcecnenoBaHue 3aBUCHUMOCTH — CHII
YIPYIOCTH, BO3HUKAIOIINX B
nepopMupyeMoil TpyKMHE M PE3UHOBOM
oOpasie, OT BEIWYMHBI UX JeQOopMaluu.
HccnenoBanne  ycinoBUM — paBHOBECHS

TBépI[Ol"O TCJIa, UMCIOIICTO OCh BpalllCHUSA

3AKOHBI COXPAHEHNWA B MEXAHUKE

NMnynsc MaTepualbHOW TOYKH, CHCTEMBI

231 MaTepUaJIbHBIX ToueK. VIMIynbc cuisl u
M3MEHEHHE UMITYIIbCa Tella
932 3akoH coxpaHeHusa wmiynsca B HCO.
o PeakTuBHOE IBHKEHHE
2.3.3 Pabora cuibl
2.34 MOIIHOCTE CHIBI




2.3.5

2.3.6

Kunernueckass »dHepruss MarepuaabHOU

TOYKH. TeopeMa 0 KHHETHYECKOU OHEPIrun

[TorenunaneHas sHeprus. IlorenunanbHas
9HEprusi  ynpyro  nedopMHpOBaHHON
npyxuHbl. [loTeHnManbHas sHeprust tena

BOJIM3M IOBEPXHOCTHU 3eMITN

2.3.7

2.3.8

2.3.9

2.3.10

[loreHnmanpHple ¥  HENOTCHIMAJIbHBIC
cwibl. CBs3b pabOTHl HEMOTEHIMAIBHBIX
CHJI C U3MEHCHUEM MEXaHUYECKON SHEPTHH
CUCTeMBI  Tel. 3aKOH  COXPaHCHUs

MEXaHUYeCKOM OHCPI'ur
anyrne " HECYIIPYTHUEC CTOJIKHOBCHU

TexHnueckue  ycTpoWcTBa:  JIBUJKEHHE
paker, BOAOMET, KOIEp, IPYKUHHBIN

IIMCTOJICT

[Ipaktuueckue padotbl. M3ydeHue cBsi3u
CKOpOCTEH TENn Tpu HEYNpyroMm yaape.
UccnenoBanme cBsi3u pabOThl CHIIBI €

H3MCHEHHEM MEXaHMISCKOM OHCpPIrUu TCJia

3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJSIPHO-
KUHETHUYECKON  Teopud. bBpoyHOBCKOE
3.11 JBUKCHHUE. Huddysus. Xapakrep
JBIDKEHUS. W B3aWMOJICHCTBHUS YaCTHII
BEIlIeCTBA
3.1 Mogenu CTpOeHHUsi Ta30B, XKUIKOCTEH U
3.1.2 TBEPABIX Tl U OOBSICHEHHE CBOWCTB
BEIIIECTBA HA OCHOBE 3TUX MOJeei
313 Macca monekyn. KommuuecTBo BeriecTsa.
[TocTostHHast ABoraapo
314 TenmoBoe paBHOBecue. Temmneparypa u €€

n3mepenue. [llkana remneparyp Lienscus




3.2

3.15

Mopnens wuneanbHoro rasza. OcHoBHOe
ypaBHEHHE  MOJIEKYJISIPHO-KHUHETUYECKON

TCOpPHU UACAIBHOI'O ra3a

3.1.6

3.1.7

3.18

AOcomroTHass TeMIeparypa Kak —Mmepa
cpeaHen KUHETUYECKON SHEPruu
TEIUIOBOrO JBM>KEHUA YyacTull ra3a. [llkana

temneparyp KenbBuna

VpaBuenune Knaneiipona — MeHeneesa.

3akoH JlaapTOHA

I"azoBbIC 3aKOHBI. I/ISOHpOHCCCH B
nacajibHOM rase C IIOCTOSAHHBIM
KOJIMYCCTBOM BCIICCTBA: HU30TCpMa,

n30x0pa, n3obapa

3.1.9

3.1.10

3.21

TexHudeckue yCTpOMCTBA: TEPMOMETD,

OGapomeTp

[IpakTuyeckue pabotsl. I3MepeHne Macchl
BO3/yXa B KJIACCHOM KOMHATe.
HccnenoBanue  3aBUCUMOCTH  MEXKAY
rapamMeTpamMl COCTOSIHMSI Pa3peKEHHOIO
rasa

OCHOBbI TEPMOJIMHAMUKN
TepmoanHamMuueckas cucrema.

BHyTpeHHs 2HEprUsa TEPMOIMHAMUYECKON

CHUCTEMBI U CITOCOOBI €€ N3MEHEHUS

3.2.2

KomuuectBo ~ temotet  u pabora.
BHyTpeHHsAs  dHeprusi  OJHOATOMHOTO

HJIeaIbHOTO Ta3a

3.2.3

Bunnl TETJIONEPEIAYH:
TEIJIONPOBOAHOCTb, KOHBEKIIHS,
n3nydeHue. TermtoéMKOCTh Tena. Y aeapHast
TEIUIOEMKOCTD BEIIECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPHU TEILJIOIIEpEaaUC

3.24

[IepBbIit 3aKOH TEPMOANHAMUKH.

HpI/IMeHCHI/IC nepBoro 3aKOHa




3.3

3.25

TCPMOANHAMHKHN K nu3omponeccam.

I'paduueckas unTepnperanus paboThl ra3a

Tennossle MamuHbl. [IpuHIUIBL NEelicTBUS
TEIIOBbIX ~ MamuH.  IIpeoOpasoBanus
SHEPrud B TEIUIOBBIX  MalllMHAaX.
Koadduument nonesnoro neiictsus (nanee
— KI1[) TermoBoit mammunsl. [{ukn Kapuo n
ero KIIJI

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpaTtumMocTh TpoueccoB B TMPHPOJE.
TenoBble  ABUTaTeNnd. OKOJOTMUECKHE

POOIEMBI TETUIOHEPTETHKU

3.2.7

TexHudeckue  yCTpPOMCTBA:  JBUTATEIlb
BHYTPEHHETO Cropasus, OBbITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD

3.2.8

[Ipaktnyeckne  pabotel.  M3mepenue

yIeIbHOU TEIIOEMKOCTH

ATPET'ATHBIE COCTOSAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

[TapoobpazoBanue u KOHJICHCAIIHUsL.
Hcnapenue u kurnenue. Y ienapHas TEIioTa
nmapooOpa3oBaHHUsL. 3aBHCHUMOCTbH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

3.3.2

AOCOII0THAS M OTHOCUTEIbHAS BIAXKHOCTh

BO3ayxa. HacklenHslil map

3.3.3

3.34

Teépmoe Tteno. Kpucraumueckne u
amMop¢Hble Tena. AHU30TPOMNUS CBOWCTB
KpucCTaljioB. >KI/I21KI/IG KpucTaJibl.

COBpCMeHHBIe MaTCpHUaJIbl

IInaBneHue u KpucTajuim3anus. Y aenbHas

TeruioTa miasiaeHus. Cyonumanus

3.35

VYpaBHeHHE TEIJIOBOTO OajlaHca

3.3.6

TexHu4eckue yCTpPOWCTBA: TUTPOMETP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOIHMU

MMOJIYUYCHHSA COBPEMCHHBIX MaT€pUajioB, B




3.3.7

TOM quCIie HaHOMAaTEpHUAaJIOB, u
HaHOTEXHOJIOTUU
[IpakTueckue  paOOTHI. H3zmepenne

BJIAJKHOCTH BO3JyXa

4.1

4.2

411

OJIEKTPOJMMHAMUKA
OJIEKTPOCTATHUKA

DnekTpu3anusi Tel. DJNEKTPUUYECKUN 3apsl.

JIBa Bua SIEKTPUYECKUX 3apsI0B

4.1.2

413
414

4.1.5

4.1.6

[IpoBoaHUKH, JIASIIEKTPUKH u
MOJIYIIPOBOTHUKH

3aKOH COXpaHEHUS IEKTPUUECKOTO 3apsia
B3aunmopeiictBue 3apsanoB. 3akoH Kynona
Onexktpuueckoe mnone. HanpsxénHocTh
AIEKTPUIECKOTO OJIA. [TpuHIHT
cynepro3uiuu. JIMHuM HanpsKEHHOCTH
AICKTPUICCKOTO TTOJIS

Pabora cun QJICKTPOCTATUYCCKOI'O II0JIA.

Tlorenuuan. Pa3HoCTh MOTEHIINATIOB

4.1.7

HpOBO}IHI/IKI/I n JAUDJICKTPUKHU B
ITOCTOSAHHOM QJICKTPUICCKOM ITOJIC.

HI/ISHGKTPI/ILIGCKEUI IMPOHUIIACMOCTD

4.1.8

DNeKTPOEMKOCTD. Kongencarop.
DNEeKTPOEMKOCTD IJIOCKOT0 KOHJIEHCATOpa.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa

4.1.9

Texnndeckue ycTpoicTBa: 3IEKTPOCKOIL,
AJIEKTPOMETP, AJIEKTPOCTaTUYECKas
3aIMTa, 3a3eMJICHHE DIEKTPOIPHOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYNHBIN IPUHTEP

4.1.10

[Ipaktnueckne  pabotel.  M3mepenue

BHCKTpOéMKOCTI/I KOHACHCATOpa

NOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

CPEJIAX
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Ycaopus CYIICCTBOBAHUA IMOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKa. HWcTtouHukm TOKA.

Cuia Toka. I[locTOSSHHBINH TOK

4.2.2

4.2.3

4.2.4

Hanpsokenne. 3akoH Oma a1 yyacTka
Lenu

DneKTpuuecKoe COIPOTHBIICHUE.
VY nenpHOe CONPOTUBIICHHUE BEILIECTBA

HOCJ’ICI[OB&TGJ'IBHOC, napajjiCJIbHOC,

CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

PaGora »onexTpudyeckoro ToOKa. 3aKOH
Jxoyinsa — Jlenna

MoIIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBrkymas cuna (nanee — 2JC) u
BHYTPEHHEE COINPOTUBJICHHEC HWCTOYHUKA
ToKa. 3akoH OMa /7151 TOJTHOM (3aMKHYTO )
JIEKTPUIECKON LEIIN. Kopotkoe

3aMBbIKaHHC

DONeKTpOHHAasT MPOBOAUMOCTb  TBEPIBIX
METaJIJIOB. 3aBUCUMOCTH COIPOTHUBIICHUS
METaJUIOB oT TEMIIEPaTypBI.

CBepxnpoBOIUMOCTb

OnexTpuueckuil Tok B Bakyyme. CBolicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

4211

4.2.12

[TonynpoBoAHUKH. CobcTBenHas u
MIpUMeECHas MIPOBOIMMOCTD
MOJYTIPOBOIHUKOB. CaoiicTBa p-n

nepexoza. [loaynpoBogHUKOBBIE TPHOOPEI

DNEeKTpUYECKU TOK B  3JEKTPOJIUTAX.
DIIEKTPOIUTHYECKAS JTNCCOITHAITHA.
DIeKTponn3

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSITENEHEIN U HECAMOCTOSATEIILHBIN

paspdn. Pazauunsie THUIIBI




CaMOCTOATENIBHOrO  paspsaa. MouHus.

IImazma

TexHuueckue yCTpOMCTBA: aMIIEPMETD,
BOJITMETP, pEOCTaT, HCTOYHUKU TOKa,
3NEKTpOHArpeBaTeibHbIe puoopsI,
4.2.13 3JIEKTPOOCBETUTEIIbHBIE npudopHI,
TEPMOMETP CONPOTHUBJICHUS, BaKyyMHBIN
MO, TEPMHUCTOPbI U  (OTOPE3UCTOPHI,

HOJ'Iyr[pOBOI[HI/IKOBHﬁ JAU0J, raJlbBaHHKa

[IpaxkTueckue paboTHL. N3yuenne
CMEILIAaHHOTO COEeIMHEHUS PE3UCTOPOB.
4.2.14 N3mepenne DJIC ucTouHMKA TOKa M €ro

BHYTPCHHCTO COIIPOTUBJICHUA.

HaGmronenue anexrponuza

11 KUIACC
Kon Koanposepsiemoro IIpoBepsiemble 3J1eMeHTBI
paszeJa 3J1eMeHTa cojiep KaHus
4 SJIEKTPOAMHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA
ITocTosiHHBIE MarHmrhl.
431 BsaumoneiictBue IIOCTOSTHHBIX
MarHuToB
MarnutHoe mnosne. Bekrop MarHuTHON
nHAyKuuu. [IpuHnun cynepnosuium.
43 4.3.2 JIluauu MarauTHOM nHAYKIMK. Kaptuna

JIMHUM MAarHUTHOM WHIYKLMUU I10JIs

IIOCTOSIHHBIX MarHuToOB

MarHuTHOE T0JI€ TPOBOTHUKA C TOKOM.
Kaptuna swmHUEl monsg  UIMHHOTO
4.3.3 MpsIMOTO TPOBOJHUKA U 3aMKHYTOI'O
KOJIBLIEBOTO IPOBOJIHMKA, KAaTYIIKH C

TOKOM. Or1sIT Opcrena.




43.4

B3anmopneincrteue  NpOBOJHUKOB — C
TOKOM

Cuna Amrnepa, €€ MOyJIb U

HaIpaBJIEHUE

4.3.5

Cuna JlopeHua, €€ MoOaylnb H
HarpaBjieHue. J[BUKEHUE 3apsKEHHON
YaCTUIIBI B OJHOPOJHOM MAarHUTHOM

nosie. Pabora cuner JlopeHia

4.3.6

SIBIIeHME 2IEKTPOMArHUTHON UHAYKIUH

4.3.7

[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

4.3.8

4.3.9

/C WHIYKIUH. 3akoH

ANEeKTpoMarHuTHOW uHaAykuuu dapazaes

Buxpeoe snextpuueckoe none. I/C
WH]IYKIIUUA B IPOBOJTHUKE, ABUKYIIEMCS
MOCTYHaTEeIbHO B OJIHOPOJAHOM

MAargsuTHOM II0JIC

4.3.10

4311

IIpaBuio Jlenna

NHAYKTUBHOCTS. SIBnenue

camouHAykiuu. 3J]C camouHIyKIIUN

4.3.12

4.3.13

4.3.14

4.3.15

SHCpFI/ISI MAarauMTHOIO IIOJIA KaTYIIKH C

TOKOM
aﬂeKTpOMaFHI/ITHOe T10JIC

TexHudeckue YCTPOﬁCTBaZ TIOCTOSHHBIC
MAarHurThl, OJICKTPOMArHuThl,
QJICKTPOABHUTI'ATCIIb, YCKOPHUTEIIN
OJICMCHTApPHBIX 4YaCTULl, WHAYKIIMOHHAA

11€4Yb

[Ipaktuueckne pabotel. W3ydenue
MAarHUTHOTO TMOJS KAaTYIIKA C TOKOM.
Uccnenosanne neiicTBHUSA ITOCTOSHHOTO
MarHuTa Ha paMKy C  TOKOM.
Uccnenosanune SIBJIEHUS

QJICKTpoMar HUTHOM HHAYKIOUN

KOJIEBAHUA 1 BOJIHBI




5.1

MEXAHUYECKUE U OSJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

513

Komnebarensuas cucrema. CBoOOIHBIE
KoJie0aHus. ["apMoHHYecKue
KoJieOaHusl. [Tepuon, 4acToTa,

aMIIuTyaa U (aza KoseOaHui

[IpyxuHHBII MasTHUK.

Matematuyeckuii MAaITHUK

YpaBHeHHE TapMOHHYCCKHUX
KOoJIcOaHui. Kunemaruueckoe u
IUHAMUAYECKOE OIMCAaHue

KO0JI€0aTeILHOTO ABUKCHUS

5.14

[IpeBpamenue SHEPIrUH pu
rapMOHMYECKHX KosebaHusix. CBs3b
aMIUTUTYJbl ~ KOJIeOAHUW  MCXOIHOMU
BEJIMYMHBI C aMIUIUTyJaMU KOJIeOaHHi

€€ CKOpOCTU U YCKOPEHHUS

5.15

5.16

Konebarenbubiit koHTYp. CBOOOIHBIE
JIEKTPOMAarHuTHbIE  KojiebaHus B
UCaIbHOM KOJIEOATEIBHOM KOHTYpE.
AHanoruss Mexny MEXaHWYECKHUMH H
ANEKTPOMAarHUTHBIMU  KOJICOAHUSIMH.

®opmyna TomcoHa

3akoH COXpPAaHCHUA SHEpPIrUuun B

uJealbHOM KoJieOaTeIbHOM KOHTYpe

5.1.7

BoinyxeHHbIe MEXaHUYECKHUE
koneOanusa. Pesomanc. Pe3oHancuas
KpuBasl. BrinyxeHHbie

OJICKTPOMArHuTHBIC KOJICOaHMS.

518

519

[Iepemennblii TOK. CHHYCOWIAIBHBIN
IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOT0 TOKA.
AMIUITUTYIHOE Hu JIEUCTBYIOIIIEE

3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. IIpousBoacTso,

nepenaqya U norpelieHue
JIEKTPUYECKON JHEpIuu.
DKOJIOTHYECKHE PHUCKH pu

MPOU3BOICTBE MIEKTPUUECKON SHEPTUH.
Kynerypa WCIIOJIb30BAHUS
3JIEKTPOSHEPTMM B TOBCEIHEBHOM

KHU3HHU

Texunuueckue YCTPOMCTBA:
ceiicmorpad, 3JEKTPUYECKHI 3BOHOK,

JIMHUHU 3JICKTpOIICpCaaqd

[Ipaktuyeckue padotsl. MccnenoBanue
3aBUCHUMOCTH nepuosa MaJlbIX
KojeOaHuil Ipy3a Ha HUTU OT JJIMHBI
HUTU KU Maccel rpysa. MccnepnoBanue
[IEPEMEHHOTO0 TOKa B  ILEeNH U3
IIOCJIEZI0BATEIBHO COECIUHEHHBIX

KOHJICHCATOPa, KaTyLIKU U PE3UCTopa

5.2

MEXAHNWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

5.2.2

MexaHnnyeckue  BOJHBI,  YCJIOBHS
pactpoctpanenus. Ilepuoa. CkopocTs
pacmpocTpaHeHUsT W JJIMHA BOJIHBL.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

HHHPar## Wntepdepenius u

nudpakIys MEXaHUYECKUX BOJIH

523

3Byk. Ckopocth 3Byka. ['poMkocTh

3ByKa. Beicora ToHa. TemOp 3Byka

524

DJIEKTPOMAarHuTHBIE BOJHBIL. Y CIIOBUS
W3JIY4eHUS! DJIEKTPOMArHUTHBIX BOJIH.
Bsaumnas opuenranus Bexktopos E, B u

U B DJJCKTpoOMar HUTHOH BOJIHE B

BAKyyMe€

525

CBoiicTBa 2JIEKTPOMATHUTHBIX BOJIH:

OTpaxXCHUC, MMPEJIOMJICHHUC,




MOJIsIpU3aIus, T paxius,
uHTep(EepeHIHS. CkopocThb

OJICKTPOMArHMuTHBIX BOJIH

5.2.6

[lIxkama  2JEKTPOMATHHUTHBIX  BOJIH.
[IpumeHeHNnEe 7EKTPOMarHUuTHBIX BOJIH

B TEXHUKE U OBITY

5.2.7

5.2.8

[TpuHLIMIBI paIUOCBA3H U TEIEBUICHMSL.
Paguonokanus. DNeKTpOMarHuTHOE

3arpsi3HEHUE OKPYKaIoLIEei cpebl

Texnuueckue YCTpOUCTBA:
MY3bIKAJIbHBIE MHCTPYMEHTBHI,
YJIBTPa3ByKOBas JUAarHOCTHKA B
TEXHUKE WM  MEAMIMHE,  pajap,
paguonpUEMHUK, TEIEBU30pP, aHTEHHA,

tenepon, CBU-neun

5.3

OIITUKA

531

5.3.2

5.3.3

[IpssmonuHeitHoe pacrpocTpaHeHue

CBETa B OHOPOAHOM cpene. JIyd ceera

Otpaxenue cBeTa. 3aKOHbBI OTPAKEHUS
ceeta. [loctpoenne wu300paxkeHuii B

TIJIOCKOM 3€pKaJIe

[MpenomiieHne cBeTa. 3aKOHBI MPEIOMIICHHSI
cBera.  AOCOJNIOTHBIM  TOKa3aTelb

MIPEIOMIIEHUS

5.34

[omxoe BHYTPEHHEE OTpa’KeHHE.
IIpenenbubiii yroi IIOJIHOTO

BHYTPEHHETO OTPAKEHUS

535

5.3.6

Hucnepcust cBera. CIIOXKHBIM COCTaB

6enoro ceera. L{Ber

CoOuparomye U paccerBarOIIUe JTNH3BL.
Tonkas nmua3a. DOKYCHOE PACCTOSIHUE U
ONTHYECKAsl CWJIa TOHKOW JIMH3BL.
[TocTpoenne M300paKeHui B

CO6I/IpaIOH_[I/IX " paCCCUBAIOIINX JIMH3AX.




5.3.7

®opmyJia TOHKOM JIMH3bI. Y BEIUYEHUE,
aBaeMoOe€ JUH30H1

[Ipenemnst MIPUMEHUMOCTHU

reOMETPUYECKON ONTUKHU

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

HNurepdepennus cera. KorepeHnTHbie
WUCTOYHUKHA. YCIOBUS  HAONIOACHUS
MakCUMyMOB U  MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(baSHBIX KOI'¢pCHTHBIX UCTOYHHUKOB

Hudpakuus cera. JudpakmuonHas
peméTka. VYcnoBue  HaOmOIEHUS
TJIABHBIX MAaKCHUMYMOB TIpU ITaJICHUU
MOHOXPOMATHYECKOTO cBeTa Ha
TUPPAKIUOHHYIO PEHIETKY
[Monsipuzanus ceera

TexHuueckue ycTpONCTBA: OYKH, JIyIIa,
¢doroamnmapar, NPOESKIMOHHBIN anmapar,
MHKpPOCKOI, TENEeCKON, BOJOKOHHAs
ONTHKa, JAUQPpPAKIMOHHAS peméTKa,

oJIApon

[Ipaktnyeckue pabotel. HM3mepeHue
MIOKa3aTess IIPEIOMIICHUS.
HccnenoBanue CBOWCTB H300pakeHUil B

nuH3ax. HaOmonenue aucnepcun cBeta

BJIEMEHTBI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuibl MIPUMEHUMOCTH
KJIACCHYECKOW MeXaHMKHU. IlocTynmaTel
TEOpUN OTHOCHUTEIIbHOCTH:
WHBaPUAHTHOCTH MOOYJIA CKOpPOCTH
cBeTa B BaKyyMe, MIPUHIIMII

OTHOCHUTEJILHOCTH DUHIIITENHA

6.2

OTHOCHUTENHLHOCTD OOTHOBPEMCHHOCTHU.
3aMCIIJ'IeHI/Ie BpEMCHU H COKpalICHUC

JUTHHEBI




DOHeprust ¥ HUMITYJbC  CBOOOJHOM

6.3

YaCTHUIIBI

CBsi3b Macchl € SHEPIrUueH U UMITYJILCOM
6.4 CBOOOJHOW 4YacTUIBl. DHEPrUsi MOKOs

CBOOOIHON YaCTUIIBI

KBAHTOBAA ®U3MKA

7.1

BJIEMEHTEI KBAHTOBOI OIITUKH

®otonsl. dopmyna Ilnanka cBsA3M
7.1.1 sHeprur (HOTOHA C €ro YacTOTOM.

DHeprust 1 UMITYIIbC POTOHA

OTtkpbiTHE u HCCIIEIOBAHNE
7.1.2 dborodrddekra. OnbiTer A.I'. CtoneToBa.

3akoHsl hoTorddexTa

YpaBHeHue DOHHIITENHA hilag:|

7.1.3 dboroaddekra. «KpacHas rpaHHIAN

dotorddekra

214 HaBnenne  cBera.  Omnwitel  I1LH.
o JleGenera

7.1.5 XUMHYECKOe IeHCTBUE CBETA

TexHuueckue YCTPOMCTBA:
7.1.6 ¢dboTorMeMeHT, POTOAATUNK, COTHEUHAs

OaTapest, CBeTOINO/

7.2

CTPOEHUE ATOMA

Monens aroma Tomcona. OmBITE
291 Pesepdopna no uccnenoBanuo
cTpoenus aroma. [lnanerapHas MoJieIb

aToMa

[Tocrynatet  bopa. M3nyuenue wu
noryiomeHue (GOTOHOB HpU Tepexoje
7.2.2 aToMa C OJHOTO YPOBHS JHEPruu Ha
apyroii. Bunel  cnektpoB. Cnektp

YPOBHEW 3HEPTrUM aTOMa BOAOPOJA

293 BomoBrele cBoiicTBa yacTuil. BoiHEI 11e
bpoins. KopnyckynsipHo-BoIHOBOM




7.3

7.2.4

7.2.5

nyanu3M. Jludpakius SJIeKTPOHOB Ha

KpucTtajuiax

CrioHTaHHOE u BBIHYKJICHHOE
W3Jy4YCHHE. YCTPOMCTBO M MPUHIIUIT
paboThl Na3epa

TexHuueckue YCTPOWCTBA:
CHEKTpaJbHBIN aHamu3 (CIEKTPOCKOM),

J1a3ep, KBaHTOBBIA KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktuyeckue pabotel. Habmionenue

JIMHENYaToro CIICKTpa

ATOMHOE APO

Meroapl HaOMIOACHUS W PETUCTPALITU

OJICMCHTAPHBIX YaCTHUI]

7.3.2

7.3.3

7.3.4

OTkpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuio cocraBa
paaroakTUBHOTO m3nyudeHus. CBolcTBa
anba-, Oera-, TaMMa-U3Iy4EHHUS.
BrusHEE pagrioaKTUBHOCTH HAa JKUBBIC

OpraHU3MbI

OTkpplTHE TPOTOHA U  HEUTpOHA.
Hyxnonnas mozens siapa I'eiizenOepra
— HBanenko. 3apsing sapa. MaccoBoe

YUCJO Aapa. H3oTomsl

Anbda-pacnan. ONEeKTPOHHBIN U
MO3UTPOHHBIA  Oeta-pacnaa. [amma-
n3JlydeHue. 3aKOH PpPaguOaKTHBHOIO

pacmaja

7.3.5

7.3.6

OHeprusi CBsS3W HYKJIOHOB B SIpE.

Snepubie cunbl. Jledekt Macchl sipa
SAnepHele peakuuu. JleneHue U CUHTE3

saaep

7.3.7

Snepueiii  peaktop. TepMosnepHbIN

CHHTC3. HpO6HCMLI U TCPCIICKTHUBLI




7.3.8

7.3.9

SJIEPHON SHEPreTUKU. DKOJOTUYECKHE

ACIICKThI H,I[GpHOfI OHCPICTUKHU

DyieMeHTapHble 4YacTullbl. OTKpbITHE
II03UTPOHA. @yH1aMEHTAIIbHbIE

B3aUMOJCUCTBUA
TexHudeckue yCTpOUWCTBA: JO3UMETD,
kamepa BuibcoHa, sliepHbBIA peakTop,

aroMHas obom0a

7.3.10

[Tpaktuueckue padbotsl. MccienoBanue

TPCKOB qaCTun (HO T'OTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro neba. Co3se3aus, sipkue
3BE3/bI,  IUIAHETBI, WX  BHUAUMOC

NBIDKEHHE

8.2

8.3

8.4

8.5

Comnueunas cucrema. [limaners 3eMHOI
rpynmbl.  [lnaHeTel-ruranTel M HUX
Cl'[yTHI/IKI/I, KapJ'II/IKOBI)IG TIJIAHCTHI.

Masie Tera COTHEUHON CUCTEMBI

Connne, ¢Qorochepa u armocdepa.

ConHeuyHast akTUBHOCTD
Hcrtouynuk sneprun CosHLA U 3BE3]1

3BE3/1bI, MX OCHOBHBIE XAPAKTEPUCTHKH:
macca, CBETHUMOCTb, pamuyc,
TeMIeparypa, X B3alMOCBSI3b.
Jnarpamma «CHEKTpaJibHbI KJlacC —
CBETUMOCTb. 3BE3 b1 TJIaBHOM
MOCIICIOBATEILHOCTH. 3aBHUCHMOCTh
«Macca — CBETUMOCTB» I 3BE3[

TJIaBHOU TIOCJICA0BATCIIbHOCTH

8.6

##H#Par###BHyTpeHHee CTpoeHHEe 3BE3I.
CoBpemeHHbIE MIPEACTABIICHHS 0
MIPOUCXOKJICHNH U 3BoMorK CofHIa U

3BE31. DTanbl )KU3HU 3BE3T




8.7

8.8

8.9

Mnineunsiii IIyre — nHama ['anaktuka.
ChoupanbHasg cTpykTypa ['alakTukwu,
pacnpezneneHue 3BE3J, Ta3a M IbLIM.
Tlonoxenne m nBmwxenne CoaHIa B
lanaktuxe. Ilmockas u cdepuueckas

HOﬂCHCTCMBIFaHaKTHKH

Tunel ramaxktuk. PamguoramakTuku u
KBazapbl. YEpHble IBIPBI B  sAApax

TaJIaKTHK

Bcenennas. Pacmmmpenune BceneHHON.
3akoHn Xa0O0ma. Pa3z0eranue ramsakTuk.
Bo3spact u paguyc Bcenennoi, Teopust
Bonbmioro B3psiBa. Mogens «ropsiueit

Bcenennoi». PennkroBoe usinyuenue

8.10

MacmrabHast crpykrypa BceneHHOI.
MeraranakTuka. Hepeménnnie

poOIEMBI aCTPOHOMUU




