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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢usnuke 06a30BOro YpOBHSI Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJOKEHUA W TpeOOBaHUI K pe3yibTaTam
OCBOEHMSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeacraBieHHbix B OI'OC
COO, a Ttaxxe ¢ yu€roM (enepaiibHOW paboyell MporpaMMbl BOCHUTAHUS U
KOHIIEMIMK TpenojaBaHus ydeOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX
Oopra"usanusax Poccniickon ®enepanny, peanu3yommux OCHOBHBIE
o0OpazoBarenbHbIe MPOTPAMMBI.

ConepkaHnue mnporpamMmbl MO (U3MKE HaIpaBieHO Ha (opMuUpoBaHHE
€CTECTBEHHO-HAy4YHOW KapTUHBI Mupa oOyuaronmxcs 10-11 knaccoB mnpu
o0yueHun ux (u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AECATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢uszuke coorBercTBYeT TpeboBanusim ®I'OC COO k
IJJAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pEe3yJibTaTaM
oOydeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTH pEAIM3alUU MEXKIIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-Hay4YHbIMH Y4E€OHbIMU mpenMeramu. B Hel
OTPEIEISAIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUs! (M3MKU HA YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMsl, TUIAHUPYEMBIE pe3yJIbTaTbl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeaMeTHbIC, TPeIMETHbIE (Ha 0230BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (U3UKU Ha 06a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIBTATHI 110 F0J1aM 00YUYEHUS;

e cozepkaHue yueOHoro npeamera « Pu3nkay» 1o rogaM o0y4eHus.

du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BBICTyHas B
KayecTBe y4eOHOro ImpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpyxarorem Mupe. [IIkompHbIN Kypc GU3UKHA — CUCTEMOOOPa3yIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXarT B OCHOBE TMPOIECCOB U SIBJICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W AKTMBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHUM  OmpeneNsieT Xapakrep M pa3BHUTHE
pPa3HOOOpa3HbBIX TEXHOJOTUH B cdepe DSHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJYyYEHHUS HOBBIX MAaTEpHaJIOB C 3a/laHHBIMU CBOWCTBAMHU U JPYTHX.
N3yyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa oOydaromuxcs, B (GOpPMUPOBAHHWE YMEHUN MNPUMEHSThH
HAy4YHbIA METOJI MO3HAHUS IPU BHINIOJHEHUU UMHU YYE€OHBIX UCCIEA0BAHUM.

B ocHoBy kypca ¢usuku [y ypoBHSL cpelHero ooOiiero ooOpa3zoBaHUs
NOJIOXKEH pAX WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK IPUHLHUIBL €0
NOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX Pa3/leloB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOI, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUUM C HeW MaTepuan Kypca (QU3HKU
o0beMHEH BOKpYr (u3uueckux Teopui. Beaymmm B Kypce sBisercs
(opMHUpOBaHUE MPEICTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
nouie.

Hoes eymanumapusayuu. EE peanuzanus mnpennojiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTeHIuana (U3MYECKOl HayKHU, OCMBICICHHE CBS3M Pa3BUTHUS
¢u3uku ¢ pa3BuTHEeM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U HKOJIOIMYECKUMU ITPOOIeMaMu.

Hoesa npuxnaowoti uanpasnennocmu. Kypc Qusukm mnpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHX M TE€XHOJOTMYECKHUX MPHUIOKEHUN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercsi TOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIep)KaHus, IMOCBAUIEHHBIX HKOJOTHMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHMM, a TaKXe O0O0CYKICHUS
npo0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30M1acCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3UMKH Ha ypOBHE CpEIHEro OOIIero
oOpa3oBanus sBIAIOTCS (pusnyeckue Teopuu (HopMupoBaHHE TPEACTABICHUNA O
CTPYKTYpE HNOCTPOEHUS (PU3HYECKOW TEOPUH, POJIU (PYHAAMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, TIpaHUIAX
OPUMEHUMOCTH TEOPUM, I ONUCAHUS ECTECTBEHHO-HAYYHBIX SBICHUW U
IIPOIIECCOB).

CucTeMHO-IeATENIPHOCTHBIA TOJIX0J B Kypce (U3UKH pealn3yercs Mpexse
BCEro 3a CUET OpraHu3alud IKCIEPUMEHTATIBHOU JAESITEIbHOCTU O00YyYaroluXcsl.
st 6a3oBoro ypoBHsS Kypca (U3UKA — OTO HCIOJb30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIaOOpaTOpHBIX pabdoT,
KOTOpBIE B Iporpamme mno (pusnuke oO0ObeIMHEHBI B OOIIMNA CIUCOK YYEHUYECKHX
paKkTUYECKUX padoT. BhlienieHne B yka3aHHOM IepedyHe J1adopaTopHBIX pador,
OPOBOAUMBIX JUISi KOHTPOJII MW  OLIEHKH, OCYIIECTBISETCA y4YaCTHUKAMU
00pa3oBaTENBHOIO IMpOLlEcCa HCXOAd M3 OCOOEHHOCTEW IUIaHUPOBaHUSA U
ocHalleHus: kaOuHeta Quiuku. Ilpu »3TOoM obecnieunBaeTCsi OBJAJIEHUE
0o0yYaronMMucs yMEHUSIMUA IPOBOJUTH KOCBEHHBIE H3MEPEHHUsI, HUCCICAOBAHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OINBITOB IO IPOBEPKE
PEII0KEHHBIX TUIIOTES.

bonpioe BHUMaHUE yAENAETCS PEUIEHUI0 PAaCUETHBIX M KaueCTBEHHBIX
3aaa4. [Ipu 3TOM i pacdyE€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 33/1ayd C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIBIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paszfieia Kypca, TaK W WHTETPUPYS 3HAHUS W3
Pa3HBIX pa3nenioB. /[ KaueCTBEHHBIX 3aJa4 MPHOPUTETOM SBJISIOTCS 3a/IaHUS Ha
0OBsSCHEHHE TPOTEKaHUs (U3MYCCKUX SBIICHUHA W TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyromme BhIOOpa (U3MYECKON MOJENU IS CUTyalld MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepuaibHO-
TEXHUYECKOMY OOECIICUCHHUI0 Y4YeOHOTO Tpolrecca 0a30BbIi ypOBEHb Kypca
(bu3MKK Ha ypOBHE CPEHEro 001Iero 00pa3oBaHus JOJMKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOr0 KaOuHeTa (M3WKK WIM B YCIOBUSX WHTETPHUPOBAHHOTO KaOWHETa
NpEeAMETOB E€CTECTBEHHO-HAYUYHOI'0 IMKJIa. B kaOuHere (U3UKHU JOIDKHO OBITh
HEeo0XoauMOe J1abopaTopHOe OO0OpYyAOBAaHHME JMJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3NKE YUSHHUECKHX MPAKTUUECKUX PadO0T U JEMOHCTPAIIMOHHOE
000py0BaHUE.

JleMoHCcTpallmoHHOE 00Opy/ioBaHKHE (opMHUpyeTCs B  COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTM U  OOECNEeYMBaeT IMOCTAaHOBKY
MEPEUUCIEHHbIX B TMporpaMMe Mo (U3UKE KIIOYEBbIX JIEMOHCTpaIuil s
WCCJICIOBAaHMUSI M3y4YaeMbIX  SIBIIEHUH ¥  TPOIECCOB, OJMIUPHUECKUX |
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHUH.

JlabopaTopHoe 00OpynOBaHHE JI YUYEHUUYECKHX TMPAKTUYECKUX padboT
dbopmMupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHdecKre KOMILICKTHI
7a00paTOPHOTO OOOPY/IOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIFHBIX CUCTEM B BHJIE ITU(PPOBBIX JaOOpaTOPHUH.

OCHOBHBIMU TIEJISIMU U3y4YeHHS GU3UKHU B 00111eM 00pa30BaHUH SIBIISTIOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYAIOIIMXCS K HAyIYHOMY
U3YUYEHUIO TMPUPOJBI, PA3BUTHE HMX HMHTEIJIEKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOUIUM SIBIICHUSM;

e (opmMupoBaHME HAy4YHOTO MHUPOBO33PEHHS KaK pe3yibTara H3yYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHHH OOBSCHATH SBJICHUS C HCIOJB30BaHUEM
bu3nUecKux 3HAaHUN U HAYYHBIX JIOKA3aTENbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PONM (PU3MKHU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JlocTxeHne STUX Iele oOecrednBaeTCsl pelieHneM CIEeIyIONNX 3a7ad B

nmpoliecce u3yueHus Kypca GU3NKY Ha YpOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



IPUOOpETCHUE CUCTEMBbl  3HAHUM 00 00mux (bu3IIECKIX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, SJEKTPOJMHAMHUKY, KBAHTOBYIO (U3HUKY H
AJIEMEHTHI acTPO(PU3UKY;

dbopMupoBaHHE YMEHUN TNPUMEHSATh TEOPETUUYECKHE 3HAaHUSA IS
OOBbsICHEHHUS] (PU3MYECKUX SBIECHUHA B TNPUPOAE U I HPUHATHUSA
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU JKU3HU;

OCBOEHHE CIIOCOOOB pEHICHUs PAa3IMYHBIX 3a7ad C SBHO 3aJaHHOU
¢usznueckoil Monenblo, 3aJay, MOJApPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIleKBATHON yCIOBUSIM 33/1a4uH;
NOHMMaHHE (U3NYECKUX OCHOB M IPHUHLMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLLYIO
cpeny;

OBJIaJICHUE METOJAMH CaMOCTOSITEJIbHOI'O IUIAHUPOBAaHUS W TPOBEICHUS
(U3NYECKUX SKCIIEPUMEHTOB, aHAIW3a M HMHTEpHpeTanuuu HH(OpMauuy,
OIPENEIIEHHS TOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

CO3JaHHE YCIIOBUM JUIsl pa3BUTUS YMEHUN MPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPUYECKOU JIESATEIBHOCTH.

Ha wsydenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEro OOIIero
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipemmaraembrii B mporpamme 1o (GHU3WKE TEPEUYCHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paldOT SBISIETCS PEKOMEHJOBAHHBIM, YYHUTENb JEelaeT BBIOOP
poBeNeHUsI JTA0OPATOPHBIX PabOT U OMBITOB C YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00yJarOIIMXCA.

COAEPXAHUE OBYUEHUA

10 KJIACC

Pa3znesn 1. ®u3uKka U MeTOAbI HAYYHOI'0 IIO3HAHUSA
®uznka — Hayka o mpupoze. HaydHble METOIbI IO3HAHHS OKPYKAIOIIETO

MUpa.

Ponp »skcnepumeHTa W TEOpHUM B IIPOLECCE NO3HAHUS MPUPOJBL

DKCHEepUMEHT B (PUBHKE.

MopenupoBanue (QpU3MYECKUX SABJICHHA U TpolieccoB. HayuHble TMMOTE3bI.
duznyeckue 3aKOHbl U TEOpUH. I'paHUIBI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpuHUIKMD COOTBETCTBUSL.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUH COBPEMEHHOM Hay4YHOW KapTHHBI
MUpa, B IPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu



AHanmoroBele W UHUQPPOBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKEHHS.
Cucrema otcuéra. Tpaektopusi.

[lepemerienue, CKOpPOCTh (CpeHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MATEPUAIbHOW TOYKH, UX NPOEKIMM HAa OCHU CHUCTEMbl KOOpJWHAT.
CrioxeHue nepeMenieHui U CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPSMONHMHEHHOE nBkeHue. [ 'paduxu
3aBUCUMOCTH  KOOpDJHWHAT, CKOPOCTH, YCKOPEHHUS, NOYyTH U NEPEMEIICHUA
MaTepUaIbHON TOYKHA OT BPEMEHH.

CBoOoaHoe najieHue. Y CKOpeHue CBOOOHOTO MaJIeHUs.

KpuBonuneniHoe  aBwkeHue. JIBW)KEHHE  MaTE€pUAIBHOM  TOYKH IO
OKPYXHOCTH C MOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JTUHEHAS
ckopoctb. [lepuon u yactora obpanieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHuueckue YCTpPOWCTBA W IMPAKTUYECKOE IIPUMEHEHHE: CIIUIOMETD,
JBU>KEHUE CHAPSIOB, LICIIHbIE U PEMEHHBIC MTepelayuu.

Jlemoncmpayuu

Mojenb cuctemMbl OTCUETA, WIUTIOCTPAS KUHEMATUYECKUX XapaKTEPUCTUK
JBH>KECHUSL.

[IpeobOpazoBanme IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGntonenue nBuxkeHusi Tena, OpOIIEHHOrO TMOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3Mmepenne yckopeHusi CBOOOIHOTO MaiCHUSI.

Hanpasnenue ckopocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomaol

N3yyeHne HEPAaBHOMEPHOI'O JIBUKEHHUS C LIEIBIO ONPEACIICHUsS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLICHUSI MEXAY IyTSIMHU, MPOWJICHHBIMUA TEIOM 3a
MOCJIEA0BATEIbHBIE PpPAaBHBIE MPOMEXKYTKA BpPEMEHM IPHU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenue ABMKEHUS IIApUKA B BA3KOM KUIKOCTH.

N3ydenue aBuKeHuUs Teina, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. lunamuka

[Ippammn  otHocuTensHOCTH  [anmunes. Ilepeeii  3axkoH  HproToHa.
HNuepuuanbHbie CUCTEMBI OTCYETA.



Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoit 3akon HeroToHa
JUIs. MaTEpUAIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 111 MaTe€pUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsokectd. llepBas kocmuueckas
CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHnue. Cuiia TpeHUsI CKOJBXKEHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHHS IPU IBUKEHUHU TeJIa B KUAKOCTHU UJIHU Ta3e.

[TocTymarenbHOE U BpalaTeabHOE IBIKEHUE a0COIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpaumieHus. llnedo cumnbl. YcnoBug
paBHOBECHS TBEPAOTO TEINA.

TexHn4eckrue YCTpOWCTBA M MPAKTHYECKOE IPUMEHEHHUE: NOAIIMUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHNE UHEPIUU.

CpaBHeHHE Macc B3aUMOJAEHCTBYIOMINX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CioxeHue Ccuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIiiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJICHHH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcioBus paBHOBeCHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yuenune nBuxeHUs: Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X JAehOopMaIIHH.

UccnenoBanue ycioBHil paBHOBECUS TBEPAOTO TENA, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpanenus é mexanuke

Nmmnynsc maTtepuanbHOM TOYKH (Tena), CHUCTEMbl MaTepUalbHBIX TOYEK.
Nmnynbe cuiibl U1 M3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPaHEHUs HUMITYJIbCA.
PeakTuBHOE NBHKEHHUE.

PabGora cuibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprus MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETHYECKOW SHEPTHMU.

[TorenunanbHas SHEprusl. [TorenunanbHas SHEprusd YIpyTo
nedhopMHpOBaHHOM  TNpyXuHbL.  [loTeHIumanpbHast  SHeprus Tena  BOJIM3HU
MTOBEPXHOCTH 3eMJIH.



[loreHunanbHplE W HENOTECHUUAIBHBIE  CHUJIBIL. CBsi3p  paboOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTUM CHUCTEMBI TEJ.
3aKOH COXPAaHEHUSI MEXaHUYECKOM YHEPTUHU.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHn4eckrue yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOLOMET, KOIED,
MPYXKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexoa MOTEHIIMATBLHON PHEPTUN B KHHETUYECKYIO U OOPATHO.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuenne aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

Uccnenosanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHUEM MEXaHUYECKOW PHEPTUU
TeJla Ha IPUMEPE PACTIKEHHS] PE3UHOBOTO KIyTa.

Paznen 3. MoJgiekyasipHast U3MKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aUMOJICMCTBUSA 4YacTUI BellecTBa. MoAEIu CTpPOEHHUSI Ta30B, KUJIKOCTEH H
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelei. Macca u
pazmepsl MmoJiekyi. KonnuectBo BemecTBa. [loctosinnas ABoraapo.

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

Mopgens  upeanbHOoro raza. (OCHOBHOE ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOpHM HACAIbHOro raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeaHEd KWHETHYECKOM SHEPruu TEIUIOBOrO JBM)KEHHUs dactul] raza. [llkama
temneparyp KenbBuHa. I'a30Bble 3akoHBI. YpaBHeHUMe MeHneneesa—Kianenpona.
3akon /lanbroHa. M3ompoliecchl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe NpencTaBI€HUE H3OMPOLECCOB: H30TEPMa, H30X0pa,
uzo0bapa.

TexHuueckue yCTPOWCTBA M IMPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnpIThI, JOKa3bIBAIOIIUE JAUCKPETHOE CTPOEHHE BellecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHUYECKUX COEIUHEHUM.

OneiThl 10 AU Py3UH KUAKOCTEN U Ta30B.

Mopens 6pOyHOBCKOTO ABUKECHHUS.

Mogaens onbita [lTepha.



OnbIThI, JTIOKa3bIBAIOIIIHAE CYyIlIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBUA.

Mojenb, WIUTIOCTpUPYIOIIAs MPUPOY JABICHUS ra3a Ha CTCHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHUE COCTOSHHS UICAIBHOTO rasa,
WU30IPOLIECCHI.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Onpenenenrne macchbl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBHI, TABJICHUS U TEMIIEPATypPhl BO3/IyXa B HEH.

UccnenoBanue 3aBUCUMOCTH MEXIY TapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepMoauHamMuueckass cucrema. BHYTpEeHHsISI SHEpPruss TEPMOJMHAMUYECKOU
CUCTEMBI U CIOcOOBI e€ m3MeHeHus. KonmmuecTBo TemioTel U padoTa. BHyTpeHH s
SHEpPrusi  OJHOATOMHOTO  HJeallbHOrO  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y I€IbHAs TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEmIOTHI IpH TEMIIONEpEIAYE.

[lonsatue 006 aauabatHoM mpouecce. IlepBblid 3aKOH TEPMOAUHAMHKHU.
[IpumeHenue mepBoro 3akoHa TEPMOJUHAMUKH K H3ompoleccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuki. HeoOpaTuMocTh MpoiieccoB B MPUpPO/IE.

TeruioBple  mamuHbl.  [IpUHIUNBI ~ OEWCTBUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHusi sHEPruM B TEIUIOBBIX MamiuHax. KoadduimeHT monae3Horo
nericTBusl TeruioBod MamuHbL. [lukn KapHo m ero kosd@uiMeHT moJie3HOTo
JENUCTBUA. DKOJIOTHYECKUE TTPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAMIHHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruM Tejla MPU COBEPIICHUU pPaOOThI: BBLIET
npoOku u3 OYyTBUIKM MOJ JEMUCTBUEM CXATOro BO3/yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHust (BUI€0AEMOHCTpAIIus).

N3menenune BHyTpeHHEH sHEeprun (TeMIiepaTyphl) Tella IpU Terionepeaye.

OmpiT 1o aamabaTHOMY pACIIUPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATEN BHYTPEHHErO0 CTOPaHHUsl, PEAKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3MmepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Pazoevie nepexoonl



[TapooGpa3oBanne u koHmeHcanus. Vcrnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BJIAXHOCTh Bo3Ayxa. HaceimeHHbll mnap. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT JIABJICHHUSI.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamuioB. Kunkue kpucramibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue u
KpUcTaJh3anus. Y ieabHas Teruiora miaBienus. Cyonumanus.

YpaBHeHue TErI0BOro 0agaHca.

TexHuyeckue YyCTpOCTBA W NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOTYYEHUSI COBPEMEHHBIX MaTEpPHUaIoB, B
TOM YHUCJIE HAHOMAaTepUaloB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIILICHHBIX MTAPOB.

Kunenue npu noHUKEHHOM J1aBJICHUU.

CnocoObl U3MEPEHUS BIIAKHOCTH.

Halntonenue HarpeBanus U MJIaBJIE€HUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpauus KpUCTaioB.

Vuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3MepeHne OTHOCUTENbHON BIAXKHOCTH BO3/TyXa.

Pa3znen 4. JaekTpoguHamMuka

Tema 1. dnekmpocmamuxa

OneKkTpu3auusl Tel. OJJNeKTpuyYecKuil 3apsa. JlBa Buaa >SIEKTPUUECKUX
3apsiioB. [IpOBONHMKHM, TUANEKTPUKU W TMOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

Bzaumopeiictue 3apsaoB. 3akoH KynoHa. TodedHbIN 3JIEKTpUUECKUN 3apsi.
OnekTpudeckoe moje. Hanpsok€HHOCTh  3nekTpuueckoro mnoid.  [IpuHiun
CYIEPIIO3ULINU JJIEKTPUUECKUX ToNeH. JIMHUKM HanpsiKEHHOCTH JJIEKTPUYECKOTO
OJISL.

PaGora cun  oamekrpoctatnueckoro  moina.  [lorennuman.  Pa3HocTh
NOTeHIMANOB. [IpOBOAHUMKM W JHMIJNEKTPUKA B 3BJIEKTPOCTATUUECKOM IOJIE.
JluanexTpruyeckas MpOHUIAEMOCTb.

DNeKTpoE€MKOCTh. KoHaeHcaTop. DIEeKTPOEMKOCTh MIIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsSKEHHOr0 KOHAEHCATopA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: DIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKash 3alllUTa, 3a3€MIICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOpP, KOMUPOBAJIBbHBIN amnmapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M MPUHLINAMN AEUCTBUSA dJIEKTPOMETPA.

BzanmopencTBre HaIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.



[IpOoBOAHUKM B 3JIEKTPOCTATHYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIM3JIEKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUIJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCAaTopa.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuol

N3mepenune 351eKTpOEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannutit 3n1ekmpuueckuii mok. Toku é paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAaHHS JJIEKTPUYECKOTO TOKAa.
HcTtounuku Toka. Cuia Toka. [ToCTOSITHHBIN TOK.

Hanpsioxkenue. 3akon Oma 171 yyacTKa LenH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YJE€IbHOE COINPOTUBICHUE BEIECTBA.
[TocnenoBarenbHOE, apaUIENbHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

Pabora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomrHOCTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABUKYIAs CUJIa U BHYTPEHHEE CONMPOTUBICHUE HCTOYHUKA TOKA.
3axon Oma 171 OJIHOM (3aMKHYTOR) 3JieKTpruyeckol nenu. KopoTkoe 3ambikaHue.

ONeKTpOHHAasT  MPOBOAMUMOCTb  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTD.

DJIEKTPUYECKHUM TOK B BaKyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoAHUKH. CoOcTBeHHas u MpUMECHasI MIPOBOJIUMOCTh
noJiynpoBoHUKOB. CBoiicTBa Pp—N-niepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEKTpUYECKHI TOK B  pacTBOpax MW  pacIjlaBaX  3JIEKTPOJMTOB.
DIIEKTPOIUTUYECKAS TUCCOUALMS. DIEKTPOIIU3.

DJIEKTpUUECKH TOK B raszax. CaMOCTOATEIbHBIM M HECAMOCTOSITEIIbHBIN
pa3psan. Momuus. [Liazma.

TexHn4yeckue YCTpPOWCTBA W IPAKTUUYECKOE NPUMEHEHHUE: AaMIIEPMETD,
BOJIBTMETP, PEOCTAT, HWCTOYHUKH TOKA, DJIECKTPOHATrPEBATENIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYYMHBIN AUO/,
TEPMUCTOPHI ¥ (OTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN TUO]I, FalbBaHUKA.

Jlemoncmpayuu

N3mepenure cuibl TOKa U HAMPSIAKEHUS.

3aBUCHUMOCTh COIIPOTUBIICHHUS LWIMHAPUYECKUX MHPOBOJHUKOB OT [JIMHBI,
IJIOIIAM TTONEPEYHOr0 CEUCHUSI U MaTepurala.

CMmelnranHoe COeIMHEHUE MMPOBOIHUKOB.

[IpsiMmoe wu3MepeHue HSIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHHe
rajgbBaHUYECKOIO AJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUA.

3aBUCHUMOCThH COMPOTUBJIEHUSI METAIIJIOB OT TEMIIEPATYPHIL.



[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit pa3psaa U TpOBOAUMOCTB BO3/1yXa.

OHOCTOPOHHSISI TIPOBOAMMOCTD IUOAA.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3yueHne cMEMaHHOTO COEIMHEHNS PE3UCTOPOB.

N3mepenne 3eKTpOABUKYILEH CHIIbI MCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
COMPOTHUBIICHUSL.

Habmronenue anexrpoiusa.

MeknpeaMeTHbIe CBSA3H

N3yuenue xypca ¢uszuku 6azoBoro ypoBHs B 10 kiacce oCylIeCTBISIETCS C
y4€TOM COJEpKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, TeOTpa(ru U TEXHOJIOTHH.

Meowcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAYYHOTO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pusnyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pellleHWe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0oiia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX TIPOEKIIMHU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdeckoe JABMIKEHHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIJI000MEH JKUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TENIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B dKUBOUM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJSIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUIKOCTEH M
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, 3JIEKTPOJUTHYECKAS TUCCOLMALNSA,
rajibBaHUKA.

T'eocpagusa: BNaxHOCTh BO3AYyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE IBHKEHUW C HMCIOJIb30BAHHMEM MEXaHU3MOB,
y4€T TpeHUs B TEXHUKE, IMOJUIMITHUKM, HCIOJb30BaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JApPYyrue), JBUraTeidb BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHAUIIUOHED, TEXHOJIOTUU
NOJIyYEHUSI COBPEMEHHBIX MAaTE€pHaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTAaTUYECKas 3allUTa, 3a3€MJIEHUE 3JIEKTPONpPHUOOpOB,
KCEpOKC, CTpYWHBIN IPUHTED, AIIEKTPOHArpeBaTEIbHbIC npuoOOpkI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHIL, TaJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoguHaMuKka
Tema 3. Mazcnummnoe noje. IneKmpomacHUMHAA UHOYKYUS



[TocTrositHHbIE ~ MarHuThl.  B3anMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop MarHuTHOM wuWHAYKOuMW. [IpuHmMnD cyneprnosuuun
MAarHUTHBIX TOJIEW. JINHMM MarHUTHOM WHAYKIUU. KapTuHa IMHUI MarHUTHOU
VHIYKUUH [O0JISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHoe TmoJie TPOBOJAHMKA ¢ TOKOM. KapThHa JHMHUNA WHIYKIAA
MAarHUTHOT'O TOJIS JJMHHOTO MPSIMOTO MPOBOAHUKA U 3aAMKHYTOTO KOJIBIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaerctBre mpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyJIb U HAalpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBlICHUE. [|BUKEHHUE 3apSAKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKOMH. [lOTOK BeEKkTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJBIKYIIAA CHIa UWHIAYKUUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanest.

BuxpeBoe nanekTpuueckoe Imosie. ONEKTPOABHXKYINAsS CUJla HHIYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS TTOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnyKTUBHOCTB.  SIBlIECHME CAaMOMHIYKIMHU. OJEKTPOABMXKYINAS  CHUJA
CaMOMHIYKIIUU.

DHeprusi MarHUTHOTO TOJIS1 KATYILKH C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, SJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.

Jemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHUE AIEKTPOHHOTO Ty4YKa MarHUTHBIM ITOJIEM.

JIvHUM MHIYKUWHA MAarHATHOTO TOJIS.

B3anmonenicTBrue 1ByX TPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJBUKYIIEH CHIIBI MHAYKIMH OT CKOPOCTHM MU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBlIeHME CAMOMHIYKIIUH.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yyeHne MarHuTHOTO I0JIs KaTYIIKH C TOKOM.

HccnenoBanue nercTBrsI HOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.



I/ICCJ'ICI[OBaHI/Ie SABJICHHUA BJICKTpOMaFHHTHOP'I WHAYKIHWH.

Pa3znen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOAEOAHUA

KonebarenbHast  cucrema. (CBOOOJHBIE  MEXaHMUECKHE  KoOJIeOaHUS.
INapmonnueckue konedbanus. Ilepuon, yactora, amruuryna u (a3a KoieOaHUM.
[IpyxuHHBIM MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PaBHEHHE TapMOHHYECKUX
konebanuii. [IpeBpaiienue 3Heprun Npyu rapMOHHYECKHUX KOJICOaHHSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE DJIEKTPOMAarHWTHBIC KOJEOaHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHMYeCKUMHU U
AJEKTPOMAarHUTHbIMU KoJieOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPIruu B UJICAIbHOM K0JIE0ATeIbHOM KOHTYPE.

[IpeacraBienue o 3aryxaromux kKoneOaHusX. BoiHyXIeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

[lepemennbrii Tok. CuHycOMAANbHBI NEpPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYHOEC W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpancdopmarop. [IpousBoacTBO, mepeaadya U MOTPEOSICHUE DIECKTPUIECKOM
SHEPruu. DKOJIOTUYECKUE PUCKU MPU MPOU3BOJACTBE 3JeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckrue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUYCCKUN
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, TUHUHU SJIEKTpoIiepeay.

Jemoncmpayuu

WccnenoBanue napameTpoB KoJjeOaTeNbHOM CUCTEMbI (MPYKUHHBIA WU
MaTEMaTUYECKUI MASITHHK).

Ha6mronenue 3atyxarommx KoaeOaHmii.

WccnenoBaHue CBOMCTB BBIHYKIECHHBIX KOJIEOAHHM.

HabGntonenue pesonanca.

CBoOOAHBIE ANEKTPOMATHUTHBIE KOJICOAHNS.

OcuworpaMmsl (3aBUCUMOCTH CHUJIbI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mocienoBAaTEIbHOM COCAMHEHWU PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpPEAaUH.

Vuenuueckuii sxkcnepumenm, n1abopamopHuvie pabomwi

UccnenoBanue 3aBUCUMOCTH TIeproga MaJIbIX KoJjieOaHUN Tpy3a Ha HUTH OT
JUTMHBI HUTU U Macchl Ipy3a.

UccnenoBanne nepeMEHHOr0 TOKa B ILENM W3  MOCJIEA0BATEIbHO
COEAMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL



MexaHuueckue BOJHBI, yciaoBus pacnpoctpaneHus. Ilepuon. CkopocTh
pacrpocTpaHeHusT W JJIMHA BOJIHBL [lomepeuHble W TPONOIBHBIE BOJHBI.
Nurtepdepenuus u audppakums MEXaHUYECKHUX BOJIH.

3Byk. Ckopocthb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBIL. Y CIIOBHSI U3JIyYEHHUs JIEKTPOMAarHUTHBIX BOJIH.
B3aunmHuas opuentanus BekropoB E, B, V B anekrpomarauTHoii BoaHe. CBoOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)KE€HUE, MpEeJoMIICHUE, MOospu3anus, 1upakius,
uHTepPepenus. CKOpocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana >J€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIIBI paguOCBs3U U TelleBUACHUA. Pannonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJIbl.

TexHnueckue yCTpOMCTBA M MNPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTHI, YJIbTPa3ByKOBas [MAarHOCTHKAa B TEXHHKE M MEAMILIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tesedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHHUE MTONEPEUHBIX U MPOJIOIbHBIX BOJH.

Konebmtomieecs Teno kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeoMICHHUS] MEXaHUYECKUX BOJTH.

Hab6mtonenue natepdepennmu u qudpakiini MEXaHUUYEeCKUX BOJH.

3BYKOBOW PE30HAHC.

Halntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM u
4acTOTOM KOJeOaHMil.

Uccnenosanue CBOWCTB BJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE,
npenoMIIeHUE, MONspu3anus, IMPpakiuus, UHTepepeHITHs.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonuHelHOE pacnpocTpaHEHUE CBETa B
oaHopoaHoi cpexe. JIyu cera. ToueuHblid HCTOYHUK CBETA.

OTtpaxeHue cBera. 3aKOHbI OTpakeHus cBetra. [locTpoeHne n3zoOpaxxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrojl IMOJHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CioxHbIi coctaB 6enoro ceta. L[Ber.

ColOuparompie #u paccewBaromue JuH3bL. ToHKas JuH3a. DokycHoe
paccTOsITHUE W ONTUYECKas CHJlIa TOHKOW JMH3bL IlocTpoeHue un3oOpakeHUil B
coOMparoluXx U paccerBarIuX JuH3ax. Dopmyna TOHKON JTUH3BL. Y BEJIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONTHKH.



BonnoBass ontuka. UWurtepdepenmus cBera. KorepeHTHbIE WCTOYHHKH.
VYcnaoBuss HaOMOIEHHUS MAaKCUMyMOB W MHUHHMYMOB B HUHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemeéTka. YcloBUe HaOIOACHUs
[JIaBHBIX ~MAaKCUMyMOB IIpM MAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpoWCTBA M NPAKTHUUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapaT, TPOCKIIMOHHBIA ammapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsMomnuHeHOE paclpoCTpaHEHUE, OTPaKEHUE U MPEJIOMIICHHE CBETa.
Onrtuyeckue npudOOpHI.

[TonHoe BHyTpeHHEE OTpakeHne. Mozelb CBETOBOJA.

WccnenoBanue cBOMCTB U300paKeHU B TMH3AX.

Mogenu MUKpOCKOMNa, TEIECKONa.

Habmronenue unrepdepeHinu ceera.

Habmonenue audpakiuu cBera.

HaGnronenue aucnepcuu cBera.

[Tonydenue cekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuenue cnekrpa ¢ NOMOUIbI0 TUPPAKLUOHHON PEIIETKH.

Habmronenue nossipusanuu cBeTa.

Vyenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3MepeHune nokazaresns mpeoMJIEHUs CTEKIIa.

HccnenoBanue cBOWCTB U300paKeHU B JIMH3AX.

Habmronenue aucnepcuu cBeTa.

Pa3nen 6. OcHOBBI cIeNUAJIbHON TEOPUH OTHOCUTEJIbHOCTH

I'panuupl  OPUMEHUMOCTM  KJIacCMYECKOW  MexaHuku.  llocTymatsl
CIIELIMAJIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETAa B BAKyyM€, IPUHIIUI OTHOCUTEIIbHOCTA JWHILTENHA.

OTHOCHTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHU U COKPAILECHHE
JUTUHBI.

DHEprust U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsI3p Macchl C SHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTHULIBL. DHEPTHUs
MIOKOS.

Paznen 7. KBanTtoBasi pusnka
Tema 1. Inemenmot K6anmoeoi onmMuUKuU



®otonbl. opmyna [Tnanka cBs3u 3HEprUM (HOTOHA C €T0 YACTOTON. DHEPTUS
¥ UMITYJIbC (POTOHA.
OtkpsiTue u uccnenoBanue Gporoddpdexra. OnbiThl A. I'. CToneroBa. 3aKOHBI

dororddexra. YpaBuenue DunimTeitHa 1t dhoTodpdexra. «KpacHas rpaHunar
dboTodrddekra.

JaBnenue cBera. OmwiTel I1. H. JIeGenena.
XHMMHUYECKOE JICCTBHUE CBETA.
Texnudeckue yCTpONCTBa U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.
Jlemoncmpayuu
®oT03(PheKT HAa yCTAaHOBKE C [IMHKOBOM IJIACTHHOM.
Uccnenoanue 3akoHOB BHEMIHETO (poTodddekTa.
Ceeronumon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopgens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -HaCTHIL.
[Lmanerapuas monens aroma. Iloctynater bopa. M3nydyenue u moriomieHue
(OTOHOB mpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPruM Ha Jpyroi. Bunel
criekTpoB. CHEKTp YPOBHEW 3HEPruu aToMa BOJIOPO/IA.
BonHoBeie cBolicTBa yactuil. Bosusl 1e bpoiis. KopnyckynsipHO-BOJITHOBOM
JyaJIu3M.
CnoHTaHHOE M BBIHYKJICHHOE U3JTyUYCHHE.
TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBINA KOMITBIOTED.
Jemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenre IIMHBI BOJHBI Ja3epa.
Habnronenue nuHeyaThIX CIIEKTPOB U3ITyUECHHSL.
Jlazep.
Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol
Habmonenue nuHEHYaTOrO CIIeKTpa.
Tema 3. Amomnoe a0po
DKCNEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpoeHUs sapa. OTKpbITHE
pagnoaktuBHOocTH.  OmnbiTel  Pesepdopaa  1mo  ompepeneHuio  cocTaBa
paanoakTuBHOrO wu3inydeHus. CBoiictBa anbda-, OeTa-, raMMa-u3IydeHHs.
Bnusinue paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBL.
OTtkpeiTHE TpoTOHA W HelTpoHa. Hykionnas monens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tomnsbl.



Anbsda-pacnan. ONEKTPOHHBIM U TO3UTPOHHBIM Oera-pacman. [amma-
u3JIyyeHre. 3aKOH paJuOaKTUBHOIO pacIaia.

DHeprus CBA3M HYKJIOHOB B sape. SAnepHbie cuibl. JledexT macchl sipa.

Anepnsbie peakuuu. [leneHue u cuHTe3 Aa€p.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl W TEpPCIEKTUBBI
SAIEPHON SHEPTETUKHU. DKOJIOTUUECKNE ACTIEKTHI SAEPHON YIHEPTETHKHU.

DneMeHTapHble YacTUIbl. OTKPBITHE O3UTPOHA.

MeToabl HaONIOACHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHIL.

dyHIaMeHTalIbHbIE B3anMoielicTBHs. EMUHCTBO (hn3ndeckoil KapTUHBI MUDA.

TexHuyeckue yCcTpoucTBa U MPAKTUYECKOE MIPUMEHEHHE: TO3UMETP, KaMepa
BuinbcoHa, sigepHblii peakTop, aToMHas boMoa.

Jlemoncmpayuu

CY€TunK MOHU3UPYIOUINX YACTHULL.

Vuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

Uccnenosanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMHUM U aCTPOGUIMKH

Otansl pa3BUTHUS acTpoHOMUU. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
ACTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3qusi, sipKkue 3BE3BI, IUIAHETHI, UX BHUJIUMOE
JIBUKEHHUE.

ConHeuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrounuk sHeprun ConHua M 3BE3.
3BE3/1BI, UX OCHOBHBIE XapAKTEPUCTHUKHU. J(MarpamMma «CHEKTpalbHBIM KIacc —
CBETUMOCTBb». 3BE3/bl TJIABHOW MOCIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTbY» [JIsl 3BE3J TJIABHOW IMOCJIENOBATENBHOCTA. BHYTpeHHEE CTpoeHHe
3B€31. COBpEMEHHBIEC MPEJICTABICHUS O MPOUCXOXKAEHUH U 3Boonmu CoJHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.

Muineunsiii [TyTe — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoyHIA B
lNanaktuke. Tunsl ranakruk. Paguoranaktuku v kBazapsl. YEpHBIE ABIPHI B sApax
raJaKTHUK.

Bcenennas. Pacmmmpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajiakTuk.
Teopus bonporo B3psiBa. PelMkTOBOE M3ITyYeHHUE.

Macmrabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie npobsieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGmtonenuss HeBOOPYEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
IPWIOKEHUHN U ONIPEIETICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31s CeBEPHOTO MOTYIIAPUS U IPKUE 3BE3bI.

Habmonenus B reneckon JlyHsl, muranet, Mieunoro Ilytu.



O0o01maroiiee NOBTOPEHNE

Ponp Qusuku © acTpoHOMHH B IKOHOMHYECKOH, TEXHOJOTMYECKOMH,
COLIMAJIBHOM M 3TUYECKOHN cepax NeAaTeTbHOCTH YeI0BEKa, pOJib U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4yHOUN KapTHHE MHUPA, POJib GU3HUECKON TEOPUH
B (GOpMHpPOBAaHUU TPEACTABICHUA O (DUINYECKON KapTHUHE MHUpa, MECTO
(br3UYECKO KapTUHBI MHUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEICTABICHUMN O IPUPOJIE.

MeknpeaMeTHbIe CBA3H

N3yyenne kypca ¢pusuku 6a30Boro ypoBHst B 11 kiacce OCylIecTBIISETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, Teorpauu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAy4HOI'O
MO3HAHUS: SIBICHWE, HAy4YHBIA (PaKT, TUTOTe3a, (Pu3mdeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEINPOBAHNE, MOJIEIIb, U3BMEPEHUE.

Mamemamuka: pelIeHHWE CUCTEMBbl ypPaBHEHWH, TPUTOHOMETPHUUYECKHUE
byHKIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO, BEKTOPBI M MX IPOEKIMH HAa OCHU KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTApPHBIX (GYHKIMM, TMPU3HAKK TOA00USI TPEYrOoIbHUKOB,
ornpe/eseHUe MIOMIaaN MIOCKUX PUTyp U 00bEMaA Tel.

buonoeus: »nextpuueckue SBICHUS B KUBOW Mpupoje, KosedaTeabHbIe
JBUXEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBl.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUTMYECKOM PEMIETKH, CHEKTPaTbHBIN
aHam3.

l'eocpagusa: MarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY/,
doTochrEMKa 3eMHOM TOBEPXHOCTH, NMPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUM DJIEKTPOIIEpEnad, TEHEPATOpP IIEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WUHAYKLIWOHHAS II€Yb, paaap, pPaavuoONpPUEMHHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
coJiHeuHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMDBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue ydeOHOro mpeamera «®Pu3nMKa» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BbIM YPOBEHb) JAOJKHO OOECICUUTH JTOCTUKEHHE CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS y4eOHOro npeaMera « Ou3nkay JTOIKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIMX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA M OMbITA ACATEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIIbHOM JICSTEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMU 00YUaAIOIIETOCSd KaK aKTUBHOT'O U
OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULUHUOHHBIX  OOLIECYETOBEYECKUX T'YMAaHUCTUYECKUX U
J€MOKPAaTHUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPaKIAHCKOIO
o01ecTBa, y4acTBOBaTh B CAaMOYTMPABJICHUN B 00pa30BaTEeIIbHOM OpraHu3aIluy;

YMEHHUE B3aMMOJEHUCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM IESATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS:

c(hOopMUPOBAHHOCTh POCCHICKON rpaXXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHXECHUSIM
POCCUNCKUX YUEHBIX B 00JIACTH (PU3UKH U TEXHHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TTOBEICHNS;

CITIOCOOHOCTh OIIGHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YYEHOT0;

OCO3HAHHE JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

3CTETUYECKOE OTHOILIECHUE K MUPY, BKIIFOYAs ICTETHKY HAYyYHOTO TBOPYECTBA,
npuUcyLIero (pU3nYecKoil HayKe;



5) TPyA0BOT0 BOCTIMTAHUSI:

MHTEpPEC K Pa3IU4YHBIM cepaM MNpOoPEeCcCUOHAIBHOU IEATENBHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (DU3UKON U TEXHUKOW, yMEHUE COBEPILIATh OCO3HAHHBIN BBIOOD
Oyny1ieit mpodeccuu 1 peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHUIO U CaMO0Opa30BaHUIO B 00JIaCTH
(bU3UKHN Ha MPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rHYecKOr0 BOCITHTAHUSI:

c(OPMUPOBAHHOCTh 3KOJIOIMUECKON KyJIbTYphl, OCO3HaHHE TIJI00aJIHLHOTO
XapakTepa 3KOJOTHYECKUX IPpobIieM;

MJIAHUPOBAHUE U OCYIIECTBJIEHUE IECTBUI B OKPYKAIOIIEH Cpe/ie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

paclMpeHre OmbITa JEATEIbHOCTH SKOJOIMYECKOM HaNmpaBI€HHOCTH Ha
OCHOBE MMEIOLIUXCS 3HAHUU 10 (PU3UKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HaHUE LIEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IpOLECCE
u3yyeHus: (QU3UKA  OCYILIECTBISATh  IPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
ba3zoBble JJornueckue aeiicTBUA:
CaMOCTOSITENIbHO  (popMyJupoBaTh U aKTyaJIUM3UpOBaATH  MIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh 1EIH JCITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JIOCTHKEHHUS;
BBISBJISATH 3aKOHOMEPHOCTM W MNPOTUBOPEYMST B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIIMXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIESITEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUHN JEATEIBbHOCTH;
KOOPJAMHUPOBATh H  BBINONHATH pabOTy B YCIOBHUSIX  PEAbHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOIO B3aMOICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbie ncciaenoBare/bCKue J1elCTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIKOYEBBIMU IOHATHUSMH W METOJAMU
(u3nYecKoil HayKH;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKONW U MPOEKTHOU AESITENbHOCTH
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY
METOJIOB pelIeHusl 3a1ad (PU3MYECKOTO COAEpIKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJaJeTh BUAAMU JIEATEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEoOpPa3OBaHUI0 W MPHUMEHEHHWIO B Pa3iMYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YKCIIEe IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1acTU (HDU3HUKY;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJlM3UpoBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX yTBEPXJICHUH, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IOJYYEHHBIE B XOJ€ PEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OIIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyJauMpoBaTh COOCTBEHHBIE 3aJayd B 00pa30OBATEIbHON
JESTEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HaHUA 1O (HU3MKE B NPAKTUYECKYIO 0OJacTh
KU3ZHEIEITEITbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEUIaraTb OPUTHHAIbHbIE OAXO/AbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOIYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmanmei:

BJa/IeTh HaBBIKAMH MOJIyY€HUS MHPOpMAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATH IIOMCK, AaHAJU3,
CHUCTeMATHU3alMI0 W HHTEpIpeTalio WH()OpPMALUK Pa3TUYHBIX BUAOB H (HOpM
IpPEICTABJICHHUS;

OLICHHBATh JOCTOBEPHOCTHh UH(POPMALINY;

UCIIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIlMOHHBIX
3aja4 ¢ CoOONIOIGHHEM TpPeOOBAaHUN HPrOHOMHMKH, TEXHUKU O€30I1aCHOCTH,
TUTUEHBI, pECypcocOEpeeHHsl, TMpPaBOBBIX M  3TUYECKUX HOPM, HOPM
HH(POPMAITMOHHON 0€30IaCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOr0 COAEpP)KaHUSI B pa3IMUYHBIX (opmarax c
y4€TOM Ha3zHa4eHUsI MHPOPMALUH U LIEIEBON ayUTOPHUH, BBIOMpPAs ONTUMAIbHYIO
(opMy npeacTaBIeHUS U BU3yaTU3allUu.

KoMMyHHKaTHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIISTH O0IIEHNE HA ypOKax (U3UKH U BO BHEYPOUHOU JEATEITHHOCTH,
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMATYaTh
KOH(JIMKTBHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MIOHUMAaTh W HMCIOJb30BAaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBUIYaTbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JCHCTBUU C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJI€HA KOJUIEKTUBA;

NpUHUMATh 1€  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JEHCTBHM,
pacrpenensiTb pojid ¢ YYETOM MHEHHM YYacTHUKOB, OOCYKIaTh pPE3yIbTaThbl
COBMECTHO pabOTHI;

OIICHMBATh KAa4€CTBO CBOET0 BKJaJa M KaXJOr0 Yy4YaCTHHMKA KOMaHIbl B
o0Iuii pe3ysbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipeajaratb HOBBIE NPOEKTHI, OLECHHBATh HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMUECKOE TIOBEICHUE B PaA3IMYHBIX
CUTYaIIUsX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, OBITh HHUITMATUBHBIM.

PeryasiTuBHbIEe YHUBEpCaIbHbIe y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENBHYIO JESTEIBHOCTh B 001acTH
GU3NKH W acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh WU (POpPMyIHpPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEIICHHs] PAacYETHBIX M KAaYeCTBEHHBIX
3aJ1ad, TJIaH BHIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEANIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsaTh paMKH y4e0HOTO MpeMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUM;

JieJlaTh  OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHHUBATb IPUOOPETEHHBIN OIBIT;

cnocoOCTBOBAaTh (OPMHUPOBAHUIO W MPOSBICHUIO SPYIUUUMU B 00JacTu
(U3KKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KyIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIUOHAIbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YJIHTATOB IEISIM;

BJaJIeTh HABBIKAMW  TO3HABATEIILHON  pedrekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEHCTBUH M MBICIUTEIBHBIX MPOLIECCOB, WX PE3YIbTATOB U
OCHOBAHUIA;

UCTIONIb30BaTh MPHUEMBI peIIeKCHU ISl OLIEHKU CHUTYalllH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATHh PEIICHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TIPU aHAIM3E pe3yIbTaToB
JeSITEIIbHOCTH,

MPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINW3E pe3yIbTaToB
NEeATETHbHOCTH,

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHMOKH.

B mporecce mocTrKeHMs] JTMYHOCTHBIX PE3YIBTATOB OCBOCHUS MPOTPAMMBbI
no ¢u3uKe IsI YPOBHS CpPEIHEro oOmero oOpa3oBaHUs Yy OOy4arOUIUXCs
COBEpPIIICHCTBYETCS HIMOIIMOHATIbHBIH WUHTEIJICKT, IpeInoJararoImun
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE SMOITMOHAIILHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTUSI COOCTBEHHOW AMOIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

CaMOpETyJIMPOBaHUsA, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aIanTHPOBAThCS K
AMOITMOHAIBHBIM U3MEHEHUSAM U TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOUYAIOIICH CTPEMIICHHE K TOCTIIKEHHIO TSI U
yCcrexy, ONTUMU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOUX
BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAIOIICH CITIOCOOHOCTh MIOHUMATh SMOITMOHAIEHOE COCTOSHUC
JIPYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIFOUAIOIIUX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHHUSI
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K koHmy oOyudenuss B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUIN:

JEMOHCTPHUPOBATh HA MpUMEpax Pojb M MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHUpA, B Pa3BUTUM COBPEMEHHON TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOU EATEIbHOCTH JIIOIEN;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUYECKHX MOJIECH:
MaTepHualibHas TOYKa, MHEpLUUaIbHas cUCTeMa OTCU€Ta, a0COIMIOTHO TBEPAOE TEIIO,
UJICaTbHBIN Ta3, MOJEIN CTPOCHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH (PU3NUECKHUX 3a/1ay;

pacmo3HaBaTh (U3MUECKHUE SBICHUS (TIPOIECCHI) U OOBICHATH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYISPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOJMHAMUKH:  pPaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
IBIDKEHUE, CBOOOJHOE TMaJieHWe TeJ, IBIKEHUE 10 OKPY)XKHOCTH, WHEPIIUS,
B3auMoJielicTBUe Tel, nuddy3us, OpOyYHOBCKOE NBHXKEHHUE, CTPOCHUE >KUIKOCTEN
U TBEPIBIX TEJ, U3MEHEHUE 00bEMA TeJ MPU HArpeBaHUM (OXJIAXKICHUH ), TETLIIOBOE
paBHOBecHE, WCIapeHUe, KOHACHCAIMS, TUIABJICHHWE, KPUCTAJUIM3AIUs, KHUIICHHE,
BJIQXHOCTh BO3/TyXa, IMTOBBIIICHHUE JAaBJICHHS Ta3a MPU €0 HarpEBaHUU B 3aKPHITOM
cocyle, CBfA3b MEXKIy IapaMeTpaMH COCTOSHHUS Ta3a B  H30IPOIeccax,
ANIEKTPHU3ALUS TEJl, B3AUMOJICHCTBUE 3apsJIOB;

OMHCHIBATh MEXAHUYECKOE JIBIXKCHHE, WCIOIb3ys (PU3NYECKUE BEITMYUHBIL:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIbC TeJla, KUHETHYeCKasi HEeprus, MOTCHIMAJIbHAS dHEPrusi, MeXaHuuecKas
paboTa, MexaHWYeCKas MOIIHOCTh; MPH OINKWCAHWU TMPABUIBLHO TPAKTOBAThH
(GU3HYEeCKUl CMBICTT HUCHOJIB3YeMbIX BEIMYHMH, WX O0O3HAYCHUS W CIWHHIIBI,
HaXOJUTh (HOPMYJIbI, CBS3BIBAIOIINE MAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTHMHU
BEJIMYMHAMU;

OMHCHIBATh HM3YYCHHBIC TEIUIOBbIE CBOMCTBA TEM M TEIUIOBHIC SBJICHUS,
UCTIONIB3Ysl (DM3WYECKHE BEIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKash SHEPTUsl XaOTHYECKOTO JBIKECHUS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSAS HSHEprus, paboTa rasa,
KOA(h(UIIMEHT TOJIe3HOTO JICUCTBHUS TEIUIOBOTO JBHUTaTelisl; MTpPHU ONMHCAaHUU
PaBUIBHO TPAKTOBaTh (U3WYECKUI CMBICT HCIOIB3YEMbIX BEIWYMH, WX
000O3HAUYCHHUS W CAWHUIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(bu3HYECKyI0 BEIMYHUHY C IPYTUMU BEIMYUHAM;

OMHCHIBATh N3YYCHHBIC DJICKTPUIECKHE CBOWCTBA BEIIECTBA U AIEKTPHUCCKUE
SBJICHHS (ITPOIIECCHI), UCTIONB3YST (PU3UUECKUE BEIUUMHBI: DJCKTPUUCCKUIN 3apsi,
ANEKTPUYECKOE T0JIe, HAPSHKEHHOCTD TOJIs, TIOTEHIIUAN, Pa3HOCTh MOTEHIINAJIOB;
Opy ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUA CMBICT HCIOJIB3yEMbIX
BEIMYNH, WX OOO3HAYCHMS] W EIWHUIIBI; yKa3biBaTh (DOPMYIIBI, CBS3BIBAIOIITUE
TaHHYI0 (PM3UYECKYI0 BEJTMYHHY C APYTHUMH BEITMUYNHAMU,

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SABJICHUS, UCIONb3YS (U3HUECKHE
3aKOHBI M MPUHIMIIBL: 3aKOH BcemupHoro TsaroreHus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpPAaHCHUS MEXAHWYECKOW DJHEPTruH, 3aKOH COXPAaHEHUS WMITYJIbCa,
IPUHITII CYTIEPIIO3UIIMKA CHJI, TPUHITAIT PaBHOMPABUS WHEPIUATBHBIX CHCTEM
OoTCcuéTa, MOJIEKYJISPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KUHETUYECKON PHEPTrUU TETUIOBOTO JBUKEHUS MOJIEKYII C
a0COJIIOTHOM TemmnepaTypou, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
ANEKTPUYECKOTO 3apsnaa, 3akoH KyioHa, Mpu 3TOM pa3iaudarh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BbIpAKEHUE U YCIIOBUA (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPHUHLMIIBI JIGHCTBUS  MAIMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MacHOr0 MCIOJIb30BaHUS B
IIOBCEIHEBHOM KHU3HH;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIEIOBAHUIO (PU3UYECKUX SIBICHUNU W
IPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHUH, IPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy U TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO O0O0pYyIOBaHHUS, MPOBOAUTH OMNBIT U
(opMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYHH, IPU
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (U3MYECKUMH  BEJIMYMHAMH  C
UCTIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCcHpOBaTh pE3ybTaThl IMOJYYEHHOW 3aBUCHUMOCTU (PU3UYECKUX BEJIMYMH B
BU/JIe TAOJIUII U TPpaUKOB, JAeNIaTh BEIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHMUS;

co0nroaTh mpaBuia 0€30MacHOro TpyJa MpH NPOBEICHUH UCCIeIOBaHUM B
paMKax y4eOHOro SKCIEpPUMEHTa, Y4eOHO-UCCIENOBATENbCKOW U IMPOEKTHOM
NEeSATENBbHOCTH C MCIOJb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIaDOPATOPHOIO
000py10BaHUS;

pemath pacuéTHBIC 3a7add C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCIIOJIBb3Ysl (PU3MUECKUE 3aKOHBI M IPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOoJuMbIe JUJIsl €€ pelleHus, MPOBOAUTH PACcU€Thl U OLIEHHWBATH PEATbHOCTh
MOJy4YE€HHOT0 3HaUeHUs (PU3MUECKOI BEINYMHBL;

penarh KaueCTBEHHbIE 331a4l: BBICTPAUBATh JIOTMYECKH HETPOTHBOPEUUBYIO
LEMOYKY pPAaCCYXKICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busndeckue BICHUS;

UCIIOJIB30BaTh ~ MpPHU  PEIIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(}OpPMAIMOHHBIE TEXHOJIOIMH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPECTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGPOpPMALIMH, TTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

IPUBOIUTH MPUMEPHI BKJIAa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKu, OOBICHEHHE MPOIECCOB OKPYKAIOIIET0 MHUpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAaHUS MO (PU3MKE B MOBCEJAHEBHOM XU3HU
utsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpAIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIi COXPAHEHHUS 30POBbS M COOJIOJIEHHUS HOPM 3KOJOTUYECKOTO
MOBEJCHUS B OKPY>Kalollel cpejie;



paboTath B TpYIIE C BBHIOJHEHWEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBATh PpalbOTy TPYIIbl, palMOHATIBLHO pacCHpelesaTh O0sS3aHHOCTU U
MJIAHUPOBATH JACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUsX, aJ€KBATHO OICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYIIIBI B PEIICHHE pacCMaTprUBaeMon MpoOIeMbl.

K kxonmy oOyudenuss B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YYAIOIIUXCSI YMEHU:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MeCTO (Pu3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpA, B PA3BUTUM COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOJACH, LIEJOCTHOCTh U €OUHCTBO
(u3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (U3MUYECKUX MOJIeNei:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JIyd CBETa, TOYECYHBIM UCTOYHUK CBETA, sIACpPHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa TMpH PerieHUH (PU3nIecKux
3ajaad;

pacno3HaBaTh (U3MUECKHUE SBICHUS (MPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKHN U KBAaHTOBOW (DM3MKHU: DJIEKTpUUECKas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWUCTBUS TOKA, B3aWMOJICHCTBHUE
MAarHuTOB, DJICKTPOMarHuTHas WHAYKIHWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
IPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JIEKTPOMArHUTHbIE KOJeOaHus U
BOJIHBI, MPSIMOJIMHEMHOE PacHpOCTPAaHEHHE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
untepdepeniusi, audpakiuss W MOOJApU3alUi CBETa, JHUCIEPCUS CBETa,
dboTornekTpudeckuii 3gdext (poroaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass U HCKYyCCTBEHHAas
PaauOaKTUBHOCTE;

OMUCHIBATh M3YUYCHHBIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKHE,  DJEKTPUUECKYI0  MPOBOJMMOCTh  Pa3IUYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SABJICHUSI (IIPOLIECCHI), MCMOJIb3Ysl (PU3MYECKHUE BEIMYUHBIL:
3JIEKTPUYECKUN 3apsil, CHiIa TOKA, JJICKTPUUYECKOE HAIPSIKEHUE, BIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOJBHKYIAsl Cuia, paboTa TOKa,
WHIYKIHMS MAarHUTHOrO TMoJs, cwia Awmmepa, cuia JlopeHna, WHIyKTUBHOCTb
KATYILIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IOJIE€H, MEPUOJ M YacToTa
KojeOanmii B KoyeOaTeTbHOM KOHTYpE, 3apsj W CWia TOoKa B TPOIECcCce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOssHUE W
ONTHYECKas CHUJIa JIMH3BL, MPU OMHCAHUM MPABUIBLHO TPAKTOBATH (HU3UUECKUI
CMBIC]T HCIOJb3YEMbIX BEJIMYUH, MX OO0O3HAYCHHS W EIUHUIIBL, YKa3bIBaTh
dbopMyJibl, CBS3bIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYyTHUMHU
BEJIMYMHAMU;

ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TPOLECCHL, HCIOIb3YS
¢us3nUecKkue BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



94acTOTa CBETA, SHEPTHs U UMIYJLC (OTOHA, IEPUOJ TIOJTypactana, SHEPTHs CBI3U
ATOMHBIX SIJIep, NpPU OINHCAHUU TMPABWIBHO TPAKTOBATh (DUINUYECKUNA CMBICI
UCIIOJB3YEMbIX BEJIUYUH, MX O0O3HAYEHUs] U €IUHHUIIBI, yKa3bIBaTh (HOPMYIIHI,
CBSAZBIBAIONIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEITUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3UUECKON BETUUNHBI,

aHAIM3UPOBAaTh (PU3MUYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3HUECKHE
3aKOHBI U MPUHLHUIBL: 3aK0OH OMa, 3aKOHBI MOCIIEIOBATEIBHOTO U MapauIeIbHOTO
COCIMHEHUs MPOBOJHUKOB, 3aKOH J[koyns—JleHma, 3aKOH BIEKTPOMAarHUTHOU
WHIYKIIMH, 3aKOH MPSMOJUHEMHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMJICHUsI CBETa, YpaBHeHHE OHHIUTEHHA st poTodddexra,
3aKOH COXpaHEHWUs HPHEPryu, 3aKOH COXPAHEHHUsS UMITYJIbCa, 3aKOH COXpaHEHUs
JIEKTPUYECKOTr0 3aps/ia, 3aKOH COXPaHEHMs MACCOBOI'O 4YHCIIA, IMocTysatsl bopa,
3aKOH PaJMOaKTUBHOIO pacmlaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €r0 MaTeMaTH4YeCKOE BBIPAKEHUE W YCIOBUS (TpaHUIlbl, 00JacTH)
IPUMEHUMOCTH;

ONPEAEIISITh HAIPABJICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTh W ONHCHIBaThb H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITIOJIHATh JIKCIIEPUMEHTHI 10 HUCCIIEIOBAHUIO (PU3UYECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH: MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUIOTE3y Y4eOHOro IKCIEPUMEHTA,
coOuparh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYyNOBaHUS, MPOBOAUTH OMBIT U
dbopMyIHpOBaTH BHIBOIHI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PM3UUECKUX BEIMYHH, TIPH
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIE
METO/IbI OIICHKU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH C HCIIOJIb30BAHUEM
OpSIMBIX WU3MEPEHUM: MpPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYUH B BHUJAE TaOIUIl U
rpaduKoB, AeNIaTh BHIBOJBI 10 PE3YyJIbTAaTaM HUCCIICAOBAHMS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, YYEOHO-UCCIENOBATENbCKOW U IMPOEKTHOM
JESATEIBHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIbHBIX YCTPOMCTB M JIaOOPATOPHOTO
000py10BaHUS;

pemiatb pacu€THblEe 3aJaud C SBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTOJNIBb3Ysl (PU3MUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIu3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMbIe NIl €€ pelleHus, MPOBOAUTH PAcU€Thl M OLIEHWBATH PEATbHOCTH
NOJIyYEeHHOr0 3HAaUeHHS (PU3HUECKON BEJIMUMHBI,

pelaTh KaueCTBEHHbIE 3aJa4i: BBICTPAUBATh JIOTMYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHIl C ONOpOM Ha HU3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCcKue SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  pPEIIeHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(}OpPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPE/ICTABJICHUS YYEOHOW W HAyYHO-TIOMYJISPHON MHGOpPMAIINH, MTOTYyYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAITHIO;

OOBSICHATh TPUHIMIB JEUCTBUS MAallMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3invarh yCJIOBHUS MX 0€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

IPUBOIUTH MPUMEPHI BKJIAa POCCUICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, B OOBSICHEHUE IPOLIECCOB OKPY’KAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKE B MOBCEJIHEBHON XKHU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIOJIEHHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOILLEH CpeJIE;

paboTath B TpYIIE C BBHINOJHEHWEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TpyNIbl, PAUUOHAIBHO paCHOpeNessiTh OOS3aHHOCTU U
IUIAaHUPOBATH JICSITENIBHOCTh B HECTAHJAPTHBIX CUTYallUsAX, aJIeKBaTHO OIICHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYIINBI B PEIICHUE PACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Kontpouabnbie | IIpakTnueckue (1upp )
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. PUSUKA U METO/JbI HAYYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Huramika https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.3 6 1 1
3aKOHBI COXpaHEHUSI B MEXaHUKE httos://m.edsoo.ru/7fA1bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubmmorexa [IOK

®a3oBbIE 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

Uroro no pazgeny

Paznen 4. DJJIEKTPOAUHAMUKA

24

bubmuorexa [JOK
41 IICKTPOCTATHKA 10 https://m.edsoo0.ru/7f41bf72
4 [TocTostHHBIN 2neKTpUYeCKUd TOK. TOKHM B 12 bubmmoreka [JOK
' Pa3IMYHBIX Cpelax https://m.edso00.ru/7f41bf72
Wroro no pazneny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsbl
Paznen 1. 9JIEKTPOAUHAMUKA
11 MarunuTHoe noje. DIeKTpOMarHuTHast 11 1 3 bubmuotexa [IOK
' UHIYKIUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHUTHbHIE 9 1 bubnuotexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
MexaHWYEeCKHE U PJIEKTPOMArHUTHBIE bubnmorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 O 10 3
frrmka https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crieIIUaIbHOU TEOPUH 4 1 bubnuoreka [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
4.1 i 6
MICMEHTHI KBARTOBOI OIITHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bu6nuoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE AP0

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

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

Hroro o pasgeny

15

Pasnea S. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 E;IESZI;T:(;{si?g/I; £41c97c
Hroro no pazneny 7
Paznesn 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o0mraromiee TOBTOPEHHE 4 E;I[?;;Ir(r)f:;si?r?}é £41097c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosunyecTBO 4acoB DJIeKTPOHHbIE
(]
‘:;H Tema ypoka Beero Kontposabubie  IpakTnueckue fl[:;:eﬂnﬂ ::;ll;l;gzl;;eeﬂbﬂme
padoThI padoThI pecypesr
®dusuka — HayKa O IPUPOLE.
1 Hayunsie MGTZ,I[BI HO?I))H;)HI/ISI 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c32e2

OKPY’KaroIIero Mupa
Poine 1 MecTo Gpu3uku B

9 (dhopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4yHOH KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATETLHOCTH JIFOIeH
MexaHn4eckoe IBUKEHHUE.

3 OTHOCHUTEIBHOCTh MEXaHHUYECKOTO 1 butmmoreka [IOK
nBwxeHusd. [lepemenienre, CKOpocTh, https://m.edso0.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpPHOE TPAMONIMHENHOE 1 bubmuoreka [IOK
JBUYKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE 1 bubnuorexa [JOK
IBIKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOomHoe majieHne. Y cKopeHue 1 bubnmnoreka [JOK
CBOOOJIHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneliHoe 1BUKEHUE.

. bu6nmoreka [IOK

7 JIBmkeHre MaTepruaIbHOW TOYKH T10 1

OKPYXHOCTH

https://m.edsoo.ru/ffOc3ada



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

[TpuHimn oTHOCHTENBPHOCTH [ anmuies.

Touku. Teopema 00 n3MEHEHUH
KMHETHYECKOW SHEPIUn

8 WueprmanbHble CUCTEMBI OTCUETA bubmorexa LHOK
p . ' https://m.edsoo.ru/ff0c3be8
ITepssIii 3ak0H HeroTOHA
Macca Tena. Cuna. [Ipuniun
9 CYIIEPIIO3ULINHU CHI. BTOpOI 3aK0H bubnnorexa LIOK
ynep ' p . https://m.edsoo.ru/ffOc3be8
HrroToHa 17151 MaTepuaibHOM TOUKH

10 Tperuit 3akoH HeroToHa st bubnunoreka IIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHUPHOro TsAroteHus. Cuna

11 TsokecTu. [lepBas kocmuyeckas bubnmorexa [IOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tea https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagdumuenrt tpenus.

13 Cuna :I())H OTI/IBJIe}(IbI/Iq:[ pu HB;?;GHHH bubmorexa LOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
ITocTynarenbHOE U BpalaTesibHOE

14 JIBIDKEHHE a0COIOTHO TBEPIOTO TeJa. bu6nunoreka [IOK
MowmeHnT cuibl. [1neuo cunbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPAOIO Tea
HMiynsc MaTepUaIbHOM TOYKH,

15 CHCTEMBI MaTEPUAIbHBIX TOYEK. bubmmoreka [JOK
Nmmnyinibe cuibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBIIKEHHE
PaGota 1 MOIIHOCTD CHITBI.

16 KuneTtnueckast sHeprusi MaTepuagibHON bubnuorexa [JOK

https://m.edsoo.ru/ff0c4502



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

17

[ToreHnmanbHas HEeprus.
[ToTeHManbHasg SHEPTHUS YIPYTO
ne(hOpMUPOBAHHON TPy KUHBI.
[TorenuuanpHas SHEPTUs TeIa BOIU3U
MOBEPXHOCTU 3EMIIU

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

18

[ToreHunanbHbIE M HETIOTEHIIMAIBHBIE
cuiibl. CBA3b paboTHI
HENOTEHLMAIbHBIX CUJ C U3MEHEHUEM
MEXAHUYECKON SHEPTUU CUCTEMBI TElL.
3aKOH COXpPaHECHUSI MEXaHUYECKOU
SHEPruun

butmmoreka [IOK
https://m.edsoo.ru/ff0c478c¢

19

JlaGopatopHas pabota
«HMccnenoBanue cBsi3u pabOTHI CUIIBI C
MU3MEHEHHEM MEXaHUYECKOW SHEPrUU
TeJIa Ha MIPUMEPE PACTHKEHHS
PE3MHOBOT'O KTyTa

20

KonTponbHas pabota mo Teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpaHCHHS B MEXaHHUKE»

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

21

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIISIPHO-
KMHETUYECKON TEOpHH. BpOyHOBCKOE
newxenue. Auddysus

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBH>KCHUS U
B3aMMOJICHCTBUS YaCTHI] BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEII

23

Macca monexy:n. Konuyecto
BemlecTBa. [locrosunas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa



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

u e€ u3Mmepenue. Illkana remneparyp
Henscus

Hneanpubiii raz 8 MKT. OcHoBHOE

butmmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemnepaTypa Kak Mepa

26 CpeHEW KNHETUYECKON SHEPIUuun bubnmnoreka HOK
JBUKEHUS MOJIEKYJL. Y paBHECHUE https://m.edsoo.ru/ff0c511e
Menpeneesa-Knaneiipona

27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

28 «HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpaMu COCTOSTHHS
pa3pekeHHOTO raza»

29 W3omporieccrl B HaealbHOM Ta3e U UX bu6nunoreka [IOK
rpaduveckoe npencTaBiIeHUE https://m.edsoo.ru/ff0c570e
BuyTpennsst sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U

30 crroco0nI e€ m3meHenns. KoandaecTBo bubmuorexa [JOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTrUsi OJJHOATOMHOTO UJCAIEHOTO
rasa

31 Bunpl Teruionepenaun bubnnorexa LIOK

https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonuyecTBo TemnoTs! npu bubmmorexa LOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauabaTHbIN mpoiiece
33 IlepBblil 3aKOH TEPMOJAMHAMUKH U €TI0 bubnmoreka [JOK

MMPUMCHCHHUEC K U30IIponeccam

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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HeoOpaTtumocTs nporieccos B

34 npupoje. Bropoit 3akoH bubmorexa LHOK
PHpOAE. BIOP https://m.edsoo.ru/ff0c6230
TEPMOJTUHAMUKHU
35 [Tpunuun aevicteus u KII TermoBoi bu6mmorexa [IOK
MaIlHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII/]
37 DKOJI0ru4yecKue mpoodaemMbl
TEIUIOPHEPTETHUKU
38 O606maromuii ypok «MosekymspHast bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTtponsHas pabota 1o teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmmorexa LOK
YIIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooGpa3zoBaHne U KOHICHCAIIHA. bu6nunoreka [IOK
Hcnapenue u kureHue https://m.edso0.ru/ff0c63b6
AOCOMOTHAS U OTHOCUTENBHAS
41 BJIQYKHOCTH BO3Ayxa. HachImeHHbIN bubmorexa HOK
Ayxa. B https://m.edso0.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnnyeckue u
4 amMopdHble Tena. AHU30TPONHS bubnmnorexa HOK
CBOMCTB KpucTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
KpucTayyibl. CoBpeMEHHbIE MaTepUaIIbI
[TnaBneHne U KpUCTATUTH3AIHS.
43 Y nenbHas TEIUIOTA IUIABICHUS bubmmorexa [JOK
' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
butmmoreka [IOK
44 v 0
PABHEHHE TerIoBoro banatica https://m.edso0.ru/ff0c6820
45 DneKTpu3anus Tei. DIeKTPUIECKUN bubnuorexa [JOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c64d8
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3apsa. J{Ba BUIa SJIEKTPUYECKHUX
3apsiioB

https://m.edsoo.ru/ffOc6bcc

HpOBOI[HI/IKI/I, JAUDJICKTPUKU U

46 MMOJYIIPOBOAHUKHU. 3aKOH COXPaHEHUS bubmmorexa LOK
yHpoBoa ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiaa
B3aumoneiicTBue 3apsa10B. 3aKOH
47 Kyinona. ToueuHbIl 3IEKTPUUECKUI buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsok€HHOCTB 2JIEKTPHYECKOTO
48 noJist. [lpuHnun cynepno3unuu bubmuoreka [IOK
ANEKTPUYECKUX Tone. JInnnn https://m.edso0.ru/ff0c6df2
HaIPSKEHHOCTU
PaGoTa cuit aieKTpocTaTHUeCKOro
49 ostst. Iloreruman. Pasaocts Bubmaorexa ITOK
’ ’ https://m.edsoo.ru/ff0c6f00
[IOTEHIIHAIIOB
I[IpOBOMHUKN U JUDIIEKTPUKU B
50 3J'IpeKT 0CTaTHYECKOM noljie Bubmaorexa ITOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MPOHUIIAEMOCTh
bu6mmorexa [IOK
51 DnexkTpoéMkocTh. KoHnencaro
P A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTb IITIOCKOTO
52 KOHJ€HCcaTOpa. DHEPrUs 3apsyKEHHOTO Bubmaorexa ITOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlabopaTtopnast pabota "U3mepenue
AIIEKTPOEMKOCTH KOHJeHcaTopa"
[IprHIMD AEHCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMMPOBAIHLHOTO

amnmnapara, CTpyHHOro nmpuHTepa.



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
https://m.edsoo.ru/ff0c72c0

DJEeKTPOCTATUYECKAs 3alUTA.
3a3eMIIeHHE AIIEKTPONpUOOPOB

55

DNEeKTPUUECKHA TOK, YCIOBUS €r0
cyuiectBoBaHus. [IoCTOSAHHBII TOK.
Cuna Toka. Hanpsbxenue.
ComnporuBnenne. 3akon Oma 11st
ydacTKa [enu

56

[TocnenoBarensHOE, TAPAUIETBHOE,
CMEIIaHHOE COeMHEHHE
pOBOTHUKOB. JIaboparopHas padoTa
«M3ydyeHne CMEIIaHHOTO COEAMHEHHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIIIHOCTH JIEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 114 MOJIHOM (3aMKHYTOI)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne 3JIC ucTouHrKa TOKa U
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

KoHnTponpHast pabora 1o Teme
"OnexTponuHamuka" / Becepoccuiickas
HpoBepoYHas paboTa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O600marommii ypok
«QnexkTpoanHaMukay / Beepoccuiickas
npoBepouHas paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DIIEeKTPOHHAs MPOBOJANUMOCTb TBEPJIBIX
METaJuI0B. 3aBUCUMOCTb
COIPOTHUBJICHUS] METAJIJIOB OT
temriepatypbl. CBEpXIIPOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DIIEKTPUYECKUI TOK B BAKyyMe.

62 . 1
CBoIiCTBA JIEKTPOHHBIX ITYYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U

63 pUMecHas MpoBoaAUMOocTh. CBoOMCTBa 1 bubnuorexa [JOK
p—~n-nepexoaa. [TonmynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpbI
DNEeKTPUYECKHUM TOK B pacTBOPax U

64 pacIiaBax 3JIEKTPOJIMTOB. 1 bubnnorexa HOK
DJEKTPOIUTHYECKAsT JUCCOIIUAIIMS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIN3
DJIEeKTPUUECKUH TOK B ra3ax.

65 CamocTosATenbHbIN 1 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpudeckrue Ipudopsl U

66 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnmoreka [IOK
npumeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponbHas pabota no teme

67 «QnextpocTaTtuka. [1ocTOSAHHBIM 1 bubmuoreka [IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAAX»

68 O6006marommii ypok mo tTemam 10 1 bubnmnoreka [JOK
KJlacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
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11 KJIACC

Kosn4yecTBo 4acos JJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Kontpoabubie | IlpakTHueckue fll:;:ennﬂ :)Ig;)l;l:(:i:l:enbnme
padoThI padoThI pecypes:
[TocTossHHBIE MATHUTHI U UX

1 B3auMo/ieiicTBue. MarHutHoe mojJe. 1 bubmuorexa [JOK
BekTtop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHuTHON MHIYKITUH
MarauTHO€ 1oJie MPOBOIHHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6nuoreka [JOK
B3aumopeiicTBre NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHas padota «3yuenue 1 1 bu6muoreka [IOK
MAarHUTHOTO MOJISl KaTYIIKU ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO IIOJIS Ha
IIPOBOAHMK ¢ TOKOM. Cuita Amnepa.

4 JlaGopaTopHas pabota 1 1 bu6nmoreka [JOK
«HccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM)

Jle¥icTBue MarHuTHOTO MOJIS Ha

5 JBIDKYIIYIOCS 3apsHKEHHYIO YaCTHILY. 1 bubnmorexa [JOK
Cuna Jlopenna. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomarauTHas uHAyKus. [Totok

6 BEKTOpa MarHuTHOM uHaykuu. I1C 1

WHIYKIWA. 3aKOH 3JIEKTPOMarHUTHOM



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

nHaykunn Papanes

JlaboparopHas paboTa
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOM UHITYKIIHH»

bu6muoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIICHHE
camouuaykiuu. 3/C caMOUHTyKIIUH.
DHeprusi MAarHUTHOTO TOJIsL KATYLIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

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

TexHuuecKkre yCTpomcTBa U UX
MIPUMEHEHUE: TIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMATrHUTHI, JIEKTPOBUTATENb,
YCKOPHUTEIIU 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TeYb

10

O6o0maromuii ypok «MarHutHoe
moJie. DJICKTPOMAarHUTHAS WHITYKIIASDY

bu6muoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Konrtponsnas pabota o teme
«MarsuTHoOe noe.
DJeKTpOMarHuTHasi MHIYKLUS

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

12

CB0OOIHBIE MEXAHUYECKIE
Kosebanus. ['apMoHHUYecKue
KosiebaHus. Y paBHEHHUE
rapMOHHYECKHUX KOJICOaHHI.
[IpeBpanienue 3Heprun

bu6muoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«MccnenoBanue 3aBUCUMOCTH
neproja MallblX KoneOaHuil rpy3a Ha
HUTH OT JUJTUHBI HUTH ¥ MAcCChI TPy3a»

14

Konebarenbuplit koHTYp. CBOOOAHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb820



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
https://m.edsoo.ru/ff0cb820

AJIEKTPOMAaTrHUTHBIE KOJIeOaHusI B
UJeaIbHOM K0JIeOaTeTbHOM KOHTYpE.
AHANOTHUS MEXTYy MEXaHUUECKUMH U
ANEKTPOMArHUTHBIMH KOJIeOaHUAMHU

15

®opmyna Tomcona. 3aKkoH
COXpaHEHHUS SHEPTHH B UICATTLHOM
KoJe0aTeTbHOM KOHTYPE

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

16

[IpencraBnenue o 3aTyXarOUUX
KosieOaHusX. BeIHYXIeHHBIC
MeXaHHYeCcKHue Kojebanus. Pe3oHanc.
BI)IHY)KI[GHHI)IG BJICKTpOMaFHI/ITHI)IG
KoJeOaHus

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMeHHbINH TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JENUCTBYIOIIIEE 3HAUCHHUE CUJIbI TOKA U
HaIpsHKEeHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
nepeaava u norpedieHue
JJIEKTPUYECKON SJHEPTUU

19

Y CTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE HIIEKTPUUYECKOT 0 3BOHKA,
reHeparopa epeMeHHOro TOKa,
JIMHUM 3JIeKTponepeaady

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

20

DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbsTypa ucnonb3oBanus
3JIEKTPOIHEPT U B IOBCEIHEBHOM
KU3HH



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

Mexanudeckue BOJIHBI, YCJIIOBUA
pacmpoctpanenus. [lepuon. Ckopocth

but6mmoreka [IOK

21 pacrpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ MPOIOIBLHBIE BOJTHBI
29 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh bu6nmoreka [JOK
3ByKa. Boicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [llkana bubmmorexa LOK
https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[TpuHIHITEI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBs13u. Pagnosokanus
o5 KonTponbhas pabora «Konebanus u bu6nmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonrHeHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpeLeE. bubmuotexa [JOK
ToueuHslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHne cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue bubmorexa LIOK
N https://m.edsoo.ru/ff0cd4e0
n300pakeHUi B IUIOCKOM 3epKaje
[Ipenomnenue crera. [TonHoe
)8 BHyTpeHHee oTpaxkeHue. IIpenenbHbii bubnmorexa [JOK
YIOJI IOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaboparopHas pabota «3mepenue bu6nmoreka [JOK
MOKa3aTeJisi MPEeJIOMIICHUS CTEKIJIa https://m.edsoo.ru/ff0cd67a
30 JIunssel. [TocTpoeHne n300paxeHwid B bu6nmoreka [JOK



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

nH3e. PopmyIia TOHKOM JIMH3HI.
YBenanyeHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JIaGoparopHas paboTa

31 «HccnenoBanue cBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cBeta. Cl10XXHBII cOCTaB
39 6enoro cseta. Lger. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»
33 Wurepdepennus creta. Judpaxims bubnuorexa LIOK
cseta. [ludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOphI U yCTPOICTBA U
yCJ0BUS UX 0€301acHOro MPUMEHEHHUs
I'paHuIBl TPUMEHUMOCTH
36 KJ1accuueckoil mexanuku. [loctynarsl bu6nmoreka [JOK
CIIeIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. Eub OK
nOIMOTEeKA
37 3amMe/yieHNe BpEMEHU U COKpAIlCHHE orexa I}
— https://m.edsoo.ru/ffOcfa42
DHEpPrusi U UMITYJIBC PEISITHBUCTCKOM Eub OK
. HOJIHOTEK
38 gacTuibl. CBS3b Macchl ¢ YHEPTUeH 1 amorexa L
HMITYTHCOM. DHEprus oK https://m.edsoo.ru/ffOcfc68
Kontponbhas padota «OnrTHka. BuG OK
. nonoTeKa
39 OCHOBBI CHICIIHAILHOM TCOPUHU 1

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [Inanka. DHeprus

bu6muoreka [IOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE Bu6 LIOK
nOIMOTeKa
41 .0 A.T.
orodppexTa. Onerel https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodrddexra. YpaBHeHUE
42 SﬁHmTegl)Ha H(if)lq)(bOTOE)(b(;@)eKTa bubmmorexa LOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gporosdpexra
Hasnenne cpera. OnbiTel 11. H.
43 JleOGeneBa. XUMHUYECKOE ICHCTBUE bubmorexa IOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MPaKTUYECKOE MPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenue 3aga4 no reme «3JI€MEHTBI but6mmorexa [IOK
KBAHTOBOM OITHUKM https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OTBITE
46 Pezepdopna o paccessHIIO 0-4aCTHIT bubmorexa LOK
peOP p ’ https://m.edsoo.ru/ff0d091a
[InanerapHas MOz€EINIb aTOMa
bu6muorexa [IOK
47 ITocrynater bopa
Y P https://m.edsoo0.ru/ff0dOafa
Nznyyenue u nornomenne GoToHOB
48 TIpH TIEPEeX0Ie aToMa C OJHOTO YPOBHS bubmorexa [JOK
P P . yp https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha IPYyroi. Buasl criekTpoB
BomnHoBbIe cBOMicTBa YacTull. BoIHEI
. but6mmorexa [IOK
49 ne bpoiins. KopnyckysspHo-

BOJTHOBOM qyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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BBIHYXKICHHOC N3JITYUYCHUC

50

OTkpbITHE paTuOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpenenenuo coctapa

PaaAnOaKTUBHOI'O U3JTYYCHUA

bu6muoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6era-, raMmma-
n3nydeHus. Biusinue
PaaMO0aKTUBHOCTHU HA KUBBIC
OpraHU3MBbI

52

OTKpbITHE POTOHA U HEUTPOHA.
Nzotonsl. Anbha-pacmna.
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'amma-usinyuyeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B sIIpeE.

S nepHblie peakuuu. S nepHbii
peaktop. [Ipo6iembl, IEpCIEKTUBHI,
9KOJIOTUYECKUE ACTIEKTHI SICPHON
SHEPTeTUKU

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1356

54

DJieMeHTapHble YacTUlbl. OTKpbhITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
PErucTpaIfu JIEMEHTAPHBIX YaCTHII.
Kpyraslii cton «PyH1aMeHTalbHbIE
B3auMoaeiicTeug. EquHCTBO
(bu3nUecKoi KapTUHBI MUPa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Dransl pasBUTHA aCTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE aCTPOHOMUH. Bug
3BE3qHOTrO Heba. Co3Be3ausi, spKue
3BE3/1bl, IUIAHETHI, UX BUJIUMOE
nerkenne. CoHeyHas cucTeMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Counnrte. CoHeuHast akTUBHOCTD.
NcTtounuk sHeprun ConHua u 3BE311

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOM
MoclieIoBaTeNbHOCTU. BHYTpeHHee
ctpoenue 38&31. COBpeMEHHbBIC
MPEACTaBICHUS O MPOUCXOKIACHUU U
sBomtounu CoJiHIA U 3BE3]T

58

Mineunsbiit [1yTe — Hamma ["anakTuka.
Tlonoxenue n nuxenue CoitHIIa B
lNanmakruke. ['anmakTuku. Y€pHbie
JIBIPBI B SIPAX TATaKTHK

59

Bcenennas. Pas0Oeranue rajakTuHK.
Teopust bosbiioro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

HepCIJ_IeHHLIC HpO6JICMBI ACTPOHOMUU

61

KoHntponbHas paboTa «IeMEeHTHI
aCTPOHOMMUU U aCTPOPUIUKID)

62

O6o6maromuii ypok. Pois ¢usuku u
aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
yeJioBeKa

63

O60o6mmaromuii ypok. Pois u Mecto
(GU3UKH ¥ aCTPOHOMUH B
COBPEMEHHOW HAy4YHOU KapTHHE MUPA

64

O6o0marommii ypok. Posb




¢duznueckoit reopun B GOpMHUPOBAHUH
MIPECTaBICHHA 0 (PU3HIECKOM
KapTHHE MHpa

O6o06maromuit ypok. Mecto
(bU3MIeCKON KapTUHBI MHpPa B 00IIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOAE
66 MaruauTtHoe nose. DJIeKTpOMarHUTHas 1
WUHIYKIHS
67 Ontrka. OCHOBEI clienUaIbHON 1
TEOPUU OTHOCUTEILHOCTH
68 KBanToBas (huzuka. J1neMeHTbI 1 bubnuoreka [IOK
ACTPOHOMHUU U aCTPOPU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/ff0d1784

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOCHHSI OCHOBHOM
0o0pa3oBaTeILHON MPOrpPaMMBbl CpeIHEero 001ero 00pazoBaHus

10.1

JleMoHCTpHpOBaTh Ha MpUMEpax poidb U MecTo (u3uku B
(hopMUPOBaHHH COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B PA3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMM, B MPAKTUYECKON AEATEIBHOCTH

monen

10.2

Y4YuTBIBaTh TPAHMILIBI IPUMEHEHUS U3YyUEHHBIX (PU3NYECKHX MOJEIIEH:
MaTepualibHasi TOYKA, WHEpIHUalbHas CHCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TEJIO, UICATIBHBIN I'a3; MOJEIHN CTPOCHHMS Ia30B, KUAKOCTEN U
TBEPABIX TEJ, TOYEUYHBIM JIEKTPUYECKUH 3aps] — MPH PELICHUU

(buzmvecKux 3amaqd

10.3

Pacrio3znaBath (hu3mueckue sBieHUs (IPOIECCh) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KHHETHUYECKOW Teopuun
CTPOCHMsI BELIECTBA M  DJIEKTPOJUHAMHUKU: PpPaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEITHOE ABMKEHUE, CBOOOIHOE MaJieHue
TN, JBUXXEHHE M0 OKPYXHOCTH, WHEPIHs, B3aUMOJIEHCTBUE TEIl;
nuddys3us, OpOYHOBCKOE JBM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, HW3MEHEHHWe o00béMa Tel MpU  HAarpeBaHHUH
(oxyaXkieHun), TEIJIOBOE paBHOBECHE, MCIApEHHE, KOHJCHCAIWs,
IJIaBJIEHUE, KpUCTAJUIM3allusd, KWUIIEHHE, BJIAXHOCTb BO31yXa,
IIOBBIILICHHUE JABJICHUS I'a3a [PU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE,
CBA3b MEXIYy IlapaMeTpaMHM COCTOSIHMSI Ta3a B HM30IpOLEeccax;

QJICKTpU3aluA TCI, B3aHUMO/ICHICTBHE 3apAaa0B

10.4

OnuchiBaTh MEXaHUYECKOE JBIDKEHWE, HCTONB3yd (U3UUYECKHE
BEJIMYUHBI: KOOPJIMHATA, MYTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, Cuja, MMIYJbC Teja, KHUHETHYeCKas DJHEprus,
MOTCHIMATbHAS JHEPIrHUsl, MEXaHW4eckas paboTa, MeEXaHHYeCKas
MOIITHOCTb; TIPH OTMMCAHUH MTPABUILHO TPAKTOBATH (PU3UUECKHUI CMBICI
WCTIONB3YEMBIX BEITWYMH, WX OO0O3HAYCHUS W EIWHHUIIBI, HAaXOJIWTh
(GbopMyIIbl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYNHaMN




10.5

OnuceiBaTh H3Y4YEHHbIE TEIUIOBbIE CBOMCTBa Tel U TEIUIOBBIE
SBIICHMS, UCHOJIb3Yd (U3MYECKHE BEJIMYMHBL: JaBJIE€HUE rasa,
TEMIepaTypa, CpEeAHssl KUHETHYeCKas »JHEpPrus XaoTHYECKOTro
JIBUKEHHUS MOJIEKYJ, CpeIHEKBaJpaTHUYHasi CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTH, BHYTpPEHHss dSHeprus, pabora Tra3sa,
KO?((UIIMEHT TMOJEe3HOro0 JEHCTBUS TEIJIOBOIO JBUTATENs; IMPH
ONMCAaHUU MPaBUIBHO TPAaKTOBATh ¢buznueckuit CMBICII
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS M EIMHHIIBI, HAXOIUTh
(b opMyJIbI, CBSI3bIBAIOIINE JAHHYIO (PH3UYECKYIO BEJIMYUHY C APYTUMHU

BCIIMYHUHaAM

10.6

OnuceiBaTh H3Y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
ANIEKTPUUYECKUE  SIBJICHUS  (NIPOLECCHI), HUCTHONB3Yysd (HU3HUUECKUe
BEJIMYMHBIL: NIEKTPUYECKUI  3apsi,  DJIEKTPUUYECKOE  IIOJIE,
HaIpsDKEHHOCTh  TOJIS, IOTEHLMAJ, pPa3HOCTh IOTEHUUAJIOB; IMpU
ONMCAaHUU NPABWIBHO TPAKTOBAaTh (PU3UUECKHUI CMBICI UCIOJIB3YEMBIX
BEJIMYMH, HUX OOO3HAYeHMs] M €AMHHUIBL, YKa3blBaThb (OPMYIIbI,
CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMH

BCJIMYMHaAMU

10.7

aHAJIU3UPOBaTh (PU3MUYECKHE TIPOLECCHl W SIBJICHUS, HCIOIb3Ys
(bu3MYecKre 3aKOHBI M MPUHITUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, Il
u Il 3akonpl HprOTOHA, 3aKOH COXpAaHEHHS MEXaHWYECKOW SHEPTHH,
3aKOH COXPaHEHHUS UMITYJIbCa, MPUHIINAT CYNEPIO3UIIUN CUJI, TIPUHITATI
paBHOMpaBUsS HWHEPUUATBHBIX CHUCTEM  OTCU€Ta; MOJICKYJSIPHO-
KHHETUYECKYI0 TEOPHIO CTPOCHHS BEIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHeld KUHETHMYECKOW DSHEpPrud TEIUIOBOTO ABMKCHHUS MOJICKYT C
abCOJIIOTHOW TEeMIIEpaTypoi, MEpBBI 3aKOH TEPMOIMHAMUKHU; 3aKOH
COXpaHEHHS DJICKTPHUUYECKOTO 3apsjaa, 3akoH KynmoHa, mnpu >ToM
pasnuyYaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE

BBIpa)KEHHUE U yCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC NPUHIMIBI JCHCTBUS MAalIMH, NPHOOPOB U
TEXHUYECKHX YCTPOMCTB; pasziuyaTh yCIOBUS HX 0€3011acHOro

HCIIOJIB30BaHHUA B HOBCG)IHCBHOﬁ KHN3HU

10.9

BrimongaTe SKCIICPUMCHTEI IO UCCIICAOBAHHIO (bHSI/I‘—ICCKI/IX SIBJIEHUU U
MIPOLIECCOB C MUCIOJIB30BAHUEM NPSAMBIX M KOCBEHHBIX U3MEPEHUN; NIPH
sToM (opmynupoBaTh MpobieMy (3amady) W THIOTE3Y Y4YeOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEAJIOKEHHOTO

000py0BaHNs, TPOBOAUTH OTBIT U (DOPMYITHPOBATH BHIBOIBI

10.10

OCYU.ICCTBJISITB npiaMbIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/ILICCKI/IX




BEJIMYMH; MpPH 3TOM BHIOMpATh ONTUMANbHBIA CIIOCOO H3MEpEeHUs M

HCIIOJIB30BaTh H3BECTHHIC METO/bI OLICHKNU HOFpeIHHOCTeﬁ I/ISMCPGHI/Iﬁ

10.11

HccnenoBaTe 3aBUCUMOCTH MeXAy (GHU3NYECKUMHU BEJIMYMHAMH C
HCIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHMI; NpPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (PMKCHpOBaTh pe3yJbTaThl MOJYYEHHOH 3aBHUCHMOCTH
(Gu3n4ecKux BEIMYUH B BUJE TaOIUL U TPaUKOB, J1€1aTh BHIBOJIBI 11O

pe3ylibTaTaM UCCIIEAOBAHUA

10.12

Cobmoate mpaBwia 0Oe3omacHOro  Tpyda HpU  MPOBEICHUU
UCCEeIOBaHUII B  paMKax y4eOHOTO SKCIIepUMEHTa, Y4eOHO-
HCCIIEA0BATENbCKONM M MPOEKTHOM AESTENBHOCTU C HUCIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOro 000PYJ0BAHUS

10.13

Pemate pacuérHble 33/7a4M C SIBHO 33aHHONW (PM3NYECKON MOJEIBIO,
UCTONB3yd (PU3UYECKUE 3aKOHBl M TPHUHIMIIBI, HA OCHOBE aHaU3a
yCIOBHUA  3a/Ja4d  BbIOMpaTh  (PU3MYECKYIO MOJENb, BBIACIATH
¢busnueckre BEIMYUHBI U (HOPMYIIBI, HEOOXOTUMBIC NJIsi €€ pEelICHHS,
MIPOBOJUTH PACUYETHI U OIICHUBATH PEATLHOCTH MOJyYEHHOTO 3HAYCHHUS

(hU3HUECKON BEIIMYUHBI

10.14

Pemats Ka4eCTBECHHbBIE 3a7a4u: BBICTPANBAThH JOTUYECKHU
HEMPOTUBOPEUUBYIO IEMOYKY PACCYX IECHUU C OMOPOM Ha U3YUYCHHbBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (bmnqecxne SIBJICHUS

10.15

Hcnonp3oBaTh MNpu  pelleHWH y4eOHBIX 3aJady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMHM [UIsl TOUCKA, CTPYKTYpUPOBAHMUS,
MHTEpIIpEeTallMl W TPEJCTaBICHUS y4eOHOW M Hay4YHO-TIOMYJIIPHOM
nH(pOpMalIUY, MOTYYEHHOW M3 Pa3IMYHbIX MCTOYHUKOB; KPUTHUYECKU

AHAJIM3UPOBATDH ITOJTYy4aCMYHO I/IH(bOpMaI_II/IIO

10.16

[IpuBOANTE TpUMEPHI BKJIAaJa POCCUHUCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPY>KAIOLIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUSA MO (U3UKE B IOBCETHEBHOM
KHU3HM JUIs1 oOecriedeHns 0€30MacHOCTH pu 00pallieHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOWCTBAMHM, JJSI COXpPaHEHUS 3I0pPOBbS U

cOOJII0JIEHHSI HOPM HKOJIOTHYECKOTO MOBEJEHUS B OKpPYKAIOIEH cpejie

10.18

PaGoTaTh B rpyIIe ¢ BHINOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
MJIaHUPOBAaTh  pabOTy  TPYIIBI,  PAMOHAIBHO  pacHpenelsTh
00SI3aHHOCTH U IUIAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX
CUTyalusAX, aJE€KBATHO OLIEHMBATh BKJIAJ KaXXIOro W3 YYaCTHUKOB

I'PYIIIbI B pELIEHNUE pacCMaTpPUBAEMOM MpoOIeMbl




11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero 001ero odopa3zoBanus

111

JleMOHCTpHpOBaTh HAa TNpUMEpax poidb W MecTo (u3uku B
(hOopMHUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHPA, B PA3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH

JIIOJIEH, IEJIOCTHOCTD U €AMHCTBO (PU3NYECKOM KapTUHBI MUPA

11.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YUYEHHBIX (PU3MUYECKUX MOJIEICH:
TOUYCYHBIN AJIEKTPUUECKHUI 3apsij, s/lepHas MOJENb aTroMa, HyKJIOHHAs

MO/IeSIb aTOMHOTO si/Ipa MpHU pelieHNH (PU3NIECKUX 3a7a4

11.3

Pacno3naBate (usnueckue siBjaeHus (mporecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJICKTPOJAMHAMUKA W  KBAaHTOBOW  (DU3UKU:
AJIEKTPHYECKAsT MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHWTHOE  JICUCTBUS  TOKa, B3aUMOJICHICTBUE  MAarHUTOB,
AJIEKTPOMArHUTHAsl WHAYKIUSA, JEHCTBUE MArHUTHOTO TIOJI Ha
NPOBOJHUK C TOKOM U JBWKYLIMHCS 3apsill, JJIEKTPOMAarHUTHBIC
KOJeOaHUsi W BOJIHBI, MPSIMOJMHEHHOE paclpoCTpaHCHHWE CBETa,
OTpaXeHWe,  MpeloMIIEHHe, HHTeppepeHuus, Audpakuus u
MOJISIPU3ALUsSL CBETA, JHCIEPCUsI CBETa, (POTORIEKTPUUYECKUH IPPeKT
(poroaddekrt), cBeToBOE MaBICHHE, BO3SHHUKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAass M  HCKYCCTBEHHas

pPaauoaKTUBHOCTD

114

OnuceiBaTh UW3YYCHHBIE CBOWCTBA  BemIeCcTBa  (IIEKTPUYECKUE,
MarHuTHbBIE, ONITUYECKHE, JICKTPUICCKYIO MMPOBOJUMOCTD Pa3IUIHBIX
Cpea) © DICKTPOMArHUTHBIC SBJIICHHSI (TPOIECCHI), HCIOIB3YS
¢du3nveckne  BEJIMYUHBI:  DJIEKTPHUUYECKHHA  3apsi, CHjia  TOKa,
ANEKTPUUYECKOE  HAIPSHKEHHE,  AJIEKTPHYECKOE  CONPOTUBIICHUE,
pasHocth noteHimanoB, J/IC, paboTa TOka, MHIYKIMS MarHUTHOTO
nojisi, cwia Awmrmepa, cwia JlopeHna, HWHAYKTUBHOCTh KaTYIIKH,
SHEprus AJICKTPUUECKOT0 M MArHMTHOTO TOJICH, MEpUoJl W 4YacToTa
KoseOaHuil B KoJebaTeIbHOM KOHTYpE, 3apsil M CHJIa TOKa B TpoIiecce
TapMOHUYECKHX  OJJEKTPOMArHUTHBIX  KOJEOaHMIA, tboxycHoe
paccTossHMe W ONTHUYECKash CWJIa JIMH3bI, MPU ONWCAHUW TMPABHIBHO
TPAaKTOBATb (bI/ISI/I‘ICCKI/Iﬁ CMBICJI  HUCIIOJIB3YCEMbIX BCJINYHH, nux
00O3HAueHWsI W EIWHUIBI;, YKa3bBaTh (OPMYJIBI, CBSA3BIBAIOIINE

JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMH BEJIMYMHAMHU




115

OnwuceIBaTh N3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLUECCHI, UCIIOJIb3Yys
(bI/ISI/I'—IeCKI/Ie BCJIIMYMUHEBIL. CKOPOCTH JJICKTPOMAarHMTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OHCPIrUd U HMIIYJIbC (I)OTOHa, nepruong
mojrypaciaga, O9SHEprud CBA3M ATOMHBIX AACP, IIpHU OIMCAaHUHU
IIPpaBUJIbHO TPAKTOBATH (1)I/I3I/I‘ISCKI/II71 CMBICJI UCIIOJIB3YCMbIX BCJIWYUH,
UX 00O3HAYCHUS H CAWHUIIBI; YKa3bIBATb (I)OpMy'HLI, CBA3BIBAIOIINEC
JAaHHYIO (I)I/I3I/ILICCKyIO BCIIMUUHY C APYI'UMHU BCINYNHAMU, BBIYHUCIIATH

3HAa4YCHHC (1)I/I3I/I‘ICCKOI>'I BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TPOLECCHl U  SBICHUS, HCIIONIb3YS
¢usnyeckue 3aKOHbl M NpUHUOUIBL:  3akoH OMa, 3aKOHBI
MIOCJIEJIOBATENILHOTO W MApAJUIENbHOIO COEAMHEHHS IPOBOJHHUKOB,
3aKkoH [[xoynsa — JleHna, 3aKOH 3J€KTPOMArHUTHOM MHIYKIIMH, 3aKOH
MIPSIMOJIMHENHOI'O pacpOCTPAaHEHUs] CBETA, 3aKOHBI OTPAaXXCHUsI CBETA,
3aKOHBl  IPEJIOMJIEHUS  CBETa, ypaBHEHUWE OWHIUTEHHa A
dboToadderTa, 3aKOH COXpAHEHHUS DHEPrUU, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXpaHEHUs DJIEKTPUUYECKOro 3apsla, 3aKoH
COXpaHEHHUsT  MaccoBOro  4YHcia, MmocTyidaTel  bopa,  3akoH
paAMOaKTUBHOIO pachaja; IpU 3TOM pa3jinyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE U YCIOBUS

(TpaHMIBI, 001aCTH) TPUMEHHUMOCTH

11.7

OHpCI[CJ'IHTL HaIllpaBJICHUC BCKTOPAa HWHAYKOHUHW MAIrHUTHOI'O II0JIA

IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIbI HopeHua

11.8

CTpOI/ITB Hn  OIIMCBhIBATHb H306pa)KeHI/Ie, co3gaBacMo€C  IINIOCKUM

3€pPKaJIOM, TOHKOW JINH301

11.9

BBIMONHATE SKCTIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3UYECKUX SIBICHUH U
MIPOLIECCOB C MCIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TPH
3ToM (QopMyIUpOBaTh MpodieMmy (3aady) M TUNOTE3y Y4eOHOTro
OKCIIEPUMEHTa,  cOOMpaTh  yCTAaHOBKY U3  MPEJIOKCHHOTO

000py10BaHUs, IPOBOAUTE OMBIT M (HOPMYITUPOBATH BHIBOJIBI

11.10

OCYU.IGCTBJI}ITB InpAMbIC W KOCBCHHBIC HU3MCPCHUA (1)PI3PI‘-I€CKI/IX
BCJIMYHH, IIPpU 3TOM BI)I6I/IpaTI) ONTHMANbHEIA CII0CO0 U3MCPCHHUA U

HUCIIOJIB30BaTh H3BCCTHHIC METO/IbI OLICHKN HOFpeIHHOCTCﬁ I/I3MepCHI/II\/JI

11.11

HccnenoBate 3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH C UCIIOJIB30BaHUEM
NpSAMBIX ~ M3MEPEHUMH; IpU ITOM KOHCTPYHpPOBAaThb YCTAHOBKY,
(GUKCUpOBaTh pE3yNbTATHl TOJTYYCHHOW 3aBUCHMOCTH (PH3HMUECKUX
BEJIMYMH B BUJIE TaOnUIl U TpaUKOB, J1e71aTh BBIBOABI 110 PE3yJbTaTaM

HUCCIICAOBAaHUA

11.12

CoOmtomaTe mpaBuia 0Oe30macHOro Tpylda NpU  MPOBEICHUU




UccleJOBaHUH B paMKax ydeOHOro »JKCIepUMEHTa, YyueOHo-
HCCJIEI0BATEIbCKON M MPOEKTHOMN NESATENIBbHOCTH C UCMOJb30BAHUEM

WU3MEPUTENBHBIX YCTPOUCTB U 1TAOOPaTOPHOTO 000PYI0BAHHUS

11.13

Pemate pacu€THbIe 3amaun ¢ SBHO 3aJJaHHON (DM3MYECKON MOJIETBIO,
UCTONb3ysl (U3UYECKUE 3aKOHBI W TPUHIUIBI, HAa OCHOBE aHalu3a
yCIIOBUSL  3a/lauydl  BbIOMpaTh  (DU3HUECKYIO  MOJENb, BBIICIATH
¢busznueckue BEIUYUHBI U (HOPMYIIBI, HEOOXOUMBIC TSl €€ pelIeHHUs,
MPOBOJIUTH PACUETHI U OLEHUBATh PEATBHOCTH MOJIYYEHHOTO 3HAYEHUS

(hU3MUECKON BETMYUHBI

11.14

Pemate  KkayecTBEHHBIE  3aJauyd:  BBICTpaMBaTh  JIOTMUYECKH
HEIIPOTUBOPEUYMBYIO LIENIOUKY PACCyKIEHHUI C ONOpPOl Ha M3yuYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)H3HHGCKH6 SIBJICHUA

11.15

Hcnonp3oBaTh TOpHM  pelICHHMH YYE€OHBIX 3a1ad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TOHMCKA, CTPYKTYPHUpPOBaHUS,
UHTEPIIPETALIMM U TPEACTABICHUS y4eOHOW M Hay4YHO-TIOMYJIIPHOU
nH(pOpMallUY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU

aHAJM3UPOBAThH MOyYaeMylo HHPOPMAIIUIO

11.16

OOBSACHITh MPUHIIMIBI JACHCTBUS MAIlMH, TPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iauyaTh YCJIOBHUS HX O€30MacHOr0 HCHOJIb30BaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUUCKUX U 3apyOexHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPY KAIOIIEro

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS MO (PH3MKE B IMOBCEIHEBHOM
YKU3HHM JIJI o0ecrieueHns 6€301acHOCTH TP OOpaIieH!uH ¢ MpUOOopaMu
U TEXHUYECKUMHU yCTPOMCTBaMHM, MJii COXpPAaHEHUs] 3J0POBbSl H

CO6J'IIO,[[CHI/I$I HOPM 5KOJIOTHYCCKOT'O IMOBECACHHUA B Oprn(ammeﬁ cpeae

11.19

PaGotaTh B rpynme ¢ BBINOJHEHHEM DPA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYINbI,  PAlMOHAIBHO  PACHpENeNsATh
00sI3aHHOCTM M  IUIAHUPOBATh JESTENBHOCTh B  HECTAHJIAPTHBIX
CUTyallUsiX, aJE€KBaTHO OLEHMBATh BKJAJ Ka)XJIOr0 H3 YYaCTHHUKOB

IpYMIIbI B PELIEHHE pacCMaTpUBaeMOi IPo0IIEMBI




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox
pa3aena

Koa nposepsiemoro

IIpoBepsiemblie Y1€MEHTHI COAePKAHUA
JJIeMeHTa

OU3NKA 1 METOJbI HAYYHOI'O ITO3HAHU A

®usuka — Hayka o npupoae. Hayunbie
11 METO/Ibl TTIO3HAHUA OKpYy’Karouero mupa. Poiib
JKCIEpUMEHTA M TEOpPHUH B  IIpoLecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3HKe

MogenupoBanue (pU3MUECKUX SABICHUH U
npoueccoB. Hayunsle runoressl. dusnueckue
3aKOHBl U TeOpUH. I'paHUIBl IPUMEHHMOCTH
1 (buznueckux 3aKOHOB. [TpuHuun
' cooTBeTcTBUs. Ponp u Mecto ¢Qusuku B
(hOpMHUPOBaHMHM  COBPEMEHHOH  Hay4YHOU

KapTHUHBI MHpa, B MIPAKTHYECKOU

NESITEILHOCTH JIOIEH

MEXAHUKA

###HPari#KMTHEMATHUKA

MexaHuueckoe nBuxenue. OTHOCUTEIBHOCTD
2.1.1 MEXaHUYECKOro aBmkeHna. CucreMa OTcUéTa.

Tpaexropus

2.1

[Tepemernienne, CKOpOCcTh (CPEaHAST CKOPOCTh,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
2.1.2 MaTePHAILHOM TOYKH, WX IMPOCKIMH Ha OCH
CHCTEMBbI KOOD/IHHAT. CroxeHue

MIEPEMEILEHUI U CII0KEHNE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHEHOE JIBWKECHUE. ['paduxu
2.1.3 3aBUCUMOCTHU KOOpJMHAT, CKOpPOCTH,
YCKOpEHUS, yTH u IepeMeILEeHus

MaTepHaanoﬁ TOYKHU OT BPCMCHU




2.14

CBoOoaHoe majienne. Y CKopeHrue CBOOOTHOTO

naJieHus

2.15

KpuBonunelinoe nBuxeHue. PaBHOMepHOE
JBUYKEHUE MaTepuagbHOM  TOYKH 11O
OKpPYXKHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAas
CKOpOCTb. IIepuon 51 4acToTa.

LleHTpOoCTpEMUTENBHOE YCKOPEHHE

2.16

TexHuueckue yCTpOﬁCTB%lI CIInaomMeTp,
ABVXKCHUC CHapsAa0B, HCIHBIC W PEMCHHBIC

nepeaaiuunu

2.1.7

[IpakTrueckue paboTHI. Nsmepenune
MTHOBEHHOM CKOPOCTH. Uccnenoanue
COOTHOUICHUS MEXKy IIyTSIMH, NPOUICHHBIMU
TEJIOM  3a  IOCJIEJOBAaTE/IbHbIE  paBHBIC
MIPOMEXYTKH BPEMEHH MPU PABHOYCKOPECHHOM
JBIKEHUU C HayaJbHOM CKOPOCTHIO, paBHOM
Hymto. M3ydeHne IBUKEHHUS IapUKa B BA3KOM
xKuakoctu. V3ydeHwe  ABMKEHHUs — Tena,

6pOHIeHHOFO TOPU30HTAJIBHO

2.2

#i#HPari# IMHAMUKA

2.2.1

[Tpunmn OTHOCHUTEIBHOCTHU TIanumnes.
[lepBei 3axkoH Herorona. HMuepuumanbHbie

CHUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. Ilpunnun cynepno3unuu

CHJI

2.2.3

Bropoii 3akoH HbproTOHa 111 MaTepuanbHOU
TOYKH B HHEPIHMAIBHON CHCTEME OTCuéTa
(MUCO). Tpermit 3akon HelooToHa mis

MaTCpHaJIbHBIX TOYCK

2.2.4

3aKoH BCECMHUPHOI'O TATOTCHMUS. Cuita TSHKeCTH.

IlepBas kocmuueckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUSA
CKOJIBXXCHUA u CHJIa TPCHUA IIOKOH.

Koaddunuent tpenus. Cuiia conpoTUBICHUS




2.2.7

IIpr ABMXKCHUU TEJIA B d)KUAKOCTH HUJIN ra3e

[TocTynaTtenbHOE W BpamiaTeIbHOE JIBHKECHHE

a0CoJIFOTHO TBEPJOTO TeJia

2.2.8

MOMEHT CHIIBI OTHOCHUTEIIBHO OCU BPALLCHMUS.
[Inedo cunbl. YcCioBHsS paBHOBECHs TBEPAOIO
tena B UCO

2.2.9

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKH,

ABMXXCHUEC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktrueckue pabotTel. 3ydeHne NBHKEHHS
Opycka 1O HaKJIOHHOM IJIOCKOCTH O]
JEMCTBUEM HECKOJIBKMX cwil. MccnenoBanue
3aBUCHMOCTU CWJI YNPYTOCTH, BO3ZHUKAKOIIUX
B JeopMUPYyEMOl TpPYXKHHE W PE3UHOBOM
oOpasnie, OT BEJWYMHBI HUX JedopMaluu.
HccenenoBanue yCcinoBuii paBHOBECHUS TBEPAOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUS

2.3

##HPar##H#3AKOHbBI COXPAHEHUN S B MEXAHUKE

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKH, CHCTEMBI

2.3.1 MaTepuagbHBIX TOYeK. Mmmynbc cunbl u
M3MEHEHHE UMITyJIbCca Tela
232 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeaktuBHOE NBHXKEHUE
2.3.3 PaGora cuibl
2.3.4 MOMHOCT CUJIBI
235 Kunetnueckas sHeprus MaTepuaibHOW TOUKH.
o TeopeMa 0 KWUHETUYECKOM SHEPTUH
[lorenumaneHas osHeprus. I[loreHumaneHas
238 SHEeprus yOpyro nehopMUPOBAHHOM
o npyxkunbl. [loTeHImanpHash SHEpPrus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU
[loTeHumanbHble ¥ HEMOTEHIMAIbHBIC CHIIBL.
937 CBsizb  paboOThl HEMOTEHIUATBHBIX CHJI C

N3MCHCHUCM MEXaHHYECKOM OHCPTUn

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHWYECKOW YHEPTUn

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
23.9 TexHu4eckue yCTpPOWCTBA: IBUKEHUE PaKeT,
o BOJIOMET, KOTIEp, MPY>KUHHBIN MHUCTOJIET
[Ipaktuyeckue pabotel. HM3ydeHue cCBsI3U
2310 CKOpOCTEH Ten Tpu HEYmpyrom yziape.

HccnenoBanue CBA3HU paGOTLI CHJIBI C

H3MEHECHHEM MEXaHHUYeCKOM OHEPIruu Tejia

MOJIEKVIJIAAPHASA ©®U3UKA U TEPMOAMHAMUKA

3.1

#H#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUUYECKOM TEOPUN

3.11

OcHoBHBIE HOJIOKEHUS MOJICKYJISIPHO-
KUHETHUYECKOU TEOPHUH. bpoyHoBckoe
nsmwkenue. uddysus. Xapakrep IBUKESHUS U

B3aHMOJICHCTBUS YaCTHUI] BEIeCTBa

3.1.2

Monenu CTPOCHUS TAa30B, JKUJKOCTEN M
TBépI[BIX TCI u 00BsICHEHHE CBOMCTB

B€IICCTBA HAa OCHOBEC 3TUX MO,Z[CJ'ICfI

3.1.3

Macca wmosekyn. KonuyecTBo — BemiecTsa.

[Toctrosnnas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. llkana remnepatyp Llenscus

3.15

Monenp  uaeadpHOrO  rasa. OcHoBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOM

TCOpHUU UJCAJILHOTI'O I'a3a

3.1.6

AGcomoTHas Temreparypa Kak Mepa cpeaHeit
KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKCHHUS

yactuil rasza. [llkana temnepatyp KenbBruna

3.1.7

3.18

VpaBuenne Knanelipona — MeHneneesa.
3akon JlanbpToHa

l'a3oBeie 3ak0HBI. M30mpoLIECCHl B MACATILHOM
ra3c C IIOCTOSAHHBIM KOJINYECTBOM BEIICCTBA:

u30TepMa, n30Xopa, u30dapa

3.1.9

Texnuueckue  ycTpoiicTsa: TEPMOMETD,

OGapomeTtp




3.1.10

[Ipaktuueckue pabGoTsl. M3mepenue macchbl
BO3/yXa B KJacCHOW koMmHare. MccinenoBanue
3aBUCUMOCTH MEXIY ITapaMeTPaMu COCTOSIHUSA

pa3pekeHHOTOo ra3a

3.2

OCHOBbI TEPMOJIMHAMMUWKIA

3.2.1

TepMO,Z[I/IHaMI/ILIeCKaH CHUCTEMA. BHyTpeHHSIH
QHCPIruAa TepMOHHHaMquCKOﬁ CUCTCEMBI H

CIIOCOOBI €€ U3MEHEHHS

3.2.2

KomuuecTBo TemnoTsl u pabota. BHyTpeHHssI

OHEPIrusa OAHOATOMHOI'O UJACAJIBHOIO I'a3a

3.2.3

Buasl Ttemnmomepenauu: TEIIONPOBOIHOCTD,
KOHBEKLIUsA, U3JIydeHHE. TernoéMKOCTh Tena.
ViennbHas TEINIOEMKOCTHL BelecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCTUJIONICpCaavC

3.2.4

[IepBrlii 3ak0H TepMoauHaMuku. [Ipumenenue
IIepBOro 3aKOHAa TEPMOJIUHAMUKHI K
u3omnpoueccaM. ['paduueckas UHTEpHpeTAIS

paboThl Taza

3.25

TemmoBble Mamuubl. [IpuHIUIBL  TEWCTBUA
TeruioBbIX MammH. [IpeobpazoBanus sHepruu
B TemwioBbix MammHaxXx. KoaddummeHt
none3noro  geiictBus  (mamee —  KIIM)

teruioBor MamuHbl. [ukin Kapro u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeobpatumocTs mpouneccoB B MPHUPOJE.
TeruoBele JIBUTATEIIN. OKoJ0rn4ecKkue

HpO6JIeMBI TCIIJIOOHCPICTUKHN

3.2.7

TexHuueckue yCTpoiicTBa: JBUTATEIh
BHYTpPEHHETO Cropasus, OBITOBOM

XOJOAWJIbHUK, KOHIUITUOHED

3.2.8

[IpakTuueckue padotsl. 3mepenue yaenbHOU

TEIUIOEMKOCTH

3.3

##Par###AI'PEI’ATHBIE COCTOAHUA BEHIECBA. ®A30BbIE

INEPEXO/IbI




3.3.1

[NapooOpazoBanue n KoHIeHcaws. Vicnaperne
U KUIICHUE. VY nenvHas TeIIoTa
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI

KUIICHUA OT JaBJICHUA

3.3.2

AOcCoOm0THAT W OTHOCUTEIbHAs BIIA)KHOCTH

BO3ayxa. HacelleHHbIl nap

3.3.3

TBépnoe TeJIO. Kpucrannuueckue u
amopdHble Teida. AHHU3ZOTPONUS  CBOWCTB
KpPUCTAJLJIOB. Kunkue KpUCTaJUIBL.

COBpCMeHHI)Ie MaTcpuralibl

3.34

[InaBnenue u Kpuctaimuzauus. Y aenbHas

TeruioTa miasiaeHus. CyOaumanus

3.35

VYpaBHeHHe TeII0BOro Oanaxnca

3.3.6

TexHudeckue yCTpPOWCTBA: TUTPOMETp U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHUH
IIOJIy4YEHUSI COBPEMEHHBIX MaTEpPHAIIOB, B TOM

YHUCJIC HAHOMATCPUAJIIOB, 1 HAHOTCXHOJIOTUU

3.3.7

[IpakTrueckue paboTHI. Nsmepenne

BJIA)KHOCTH BO3aYyXa

OJIEKTPOIMHAMUKA

4.1

###HPar#t## I JIEKTPOCTATUKA

411

OnexTpuzanus Ten. DIeKTpUUecKuid 3apsaa. [Isa

BUA SJICKTPUYICCKUX 3apsA10B

41.2

HpOBOI[HI/II(I/I, AUDJICKTPUKU n

NOJIYITIPOBOAHUKHU

413

3aKoH COXpPAaHCHMU:A SJICKTPHUICCKOI'O 3apsaaa

41.4

Bzaumoperictue 3apsnoB. 3akoH Kynona

4.1.5

DnexkTpuueckoe  Modie. HanpsoxéaHocTb
3JIEKTPUYECKOIO T10JIA1. [IpuHnmn
cyneprno3uuuu.  JIMHUM ~ HanpsYKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'0  IIOJIA.

Ilorenuuan. Pa3HOCTh MOTEHIIUAIOB

4.1.7

HpOBOI[HI/IKI/I 1 JUSJICKTPHUKHU B IIOCTOSAHHOM




JJIeKTpUYeckoM  moisie.  Jluanexktpuyeckas

MIPOHUIIAEMOCTb
DIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCAaTopa.
DHeprus 3apsyKEHHOT0 KOHAEHcaTopa
TexHudeckue  yCTPOMCTBA:  AJIEKTPOCKOIL,
419 JNEKTPOMETP, AIEKTPOCTATUYECKAs 3aIIUTA,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN TPUHTEP
4110 [IpakTrueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

VcnoBus CyHICCTBOBaHHUA IIOCTOAHHOI'O

421 AJIEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
Toka. [locTostHHBIN TOK
4.2.2 Hanpsixkenue. 3akon Oma 111 yyacTka Lenu
423 DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEIBHOE
o COIPOTHUBIICHUE BEIIECTBA
424 [MocnenoBarensHOE, napaiesbHOe,
o CMeIIaHHOE COeIMHEHHE TIPOBOHIKOB
Pabora snexTpudeckoro Toka. 3akoH Jkoys
4.2.5
— Jlenma
4.2.6 MOMHOCTh 3NEKTPUUECKOTO TOKA
anexTpoaBwkymas cuina (manee — DJIC) m
157 BHYTPEHHEE COMPOTUBICHUE UCTOYHHKA TOKA.
o 3akon Owma miIg 1OJdHOW  (3aMKHYTOM)
aneKTpudecko uenu. Koporkoe 3aMmbikaHue
DJeKTpOHHAs IPOBOIMMOCTH TBEPIBIX
128 METAJUIOB.  3aBHUCHMOCTb  COIPOTHBIICHUS
o METaJJIOB oT TEMIIEPATYPHI.
CBepXxIpoBOJIUMOCTh
429 OnexTpuueckuid TOK B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB




4.2.10

[HonynpoBonnuku. CoOCTBEHHAs! M IPUMeECHast
MIPOBOAMMOCTb TOJYNPOBOJHUKOB. CBoiicTBa

p-n nepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI

4211

ONEeKTpUYeCKUd  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLMALUS.

DnexTponaun3

4.2.12

DJIEKTPUYECKUI TOK B rasax.
CaMOCTOSITENILHBIE M HECAMOCTOSTEIbHBIN
paspsn. PaznuyHbie THIBI CaMOCTOSTEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOICTBA: aMIiepMeTp,
BOJIBTMETP, peocTar, HCTOYHHUKN TOKa,
AJIEKTpOHAr peBaTeNIbHbIE npudopHl,
AJIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COIIPOTUBJICHUS, BAKyyMHBIN O],
TEPMHUCTOPbI " (oTope3nucTopsl,

HOJ]prOBO,[[HI/IKOBHﬁ Au0o4, raJlbBaHHUKa

4.2.14

[IpakTnueckue paboThL. Nsyuenue
CMEIIAHHOT'O COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC uUCTOYHMKA TOKAa M €ro
BHYTpEHHero comnportusieHus. Habmonenue

AJIEKTPOIIH3a

11 KIIACC

Kon Koanposepsiemoro
pa3aena JIEMEHTA

IIpoBepsiemble 3J1eMEHTHI COAEP:KAHUSA

4

OJIEKTPOIMHAMUKA

##HPar#HH#MATHUTHOE I1OJIE. OJIEKTPOMATI'HUTHAA MHAYKIWA

43.1

Ilocrossnable MarHuThbl. B3anMmoneilicTBue

IIOCTOAHHBIX MAarHuTOB

4.3

4.3.2

MaruautHoe Tone. BekTop MarHuTHOMU
uHAyKOud.  [lpuHIMD — cymepro3uiuu.
Jluaun MarautHOM wuWHAYKIMU. KapTtuna

JIMHUM  MAarHATHOW  MHAYKUMHA  TOJA




IIOCTOSTHHBIX MarHuToB

MarauTHOE TOJ€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMI 1OAS JJIMHHOTO IPSIMOIO

IMPpOBOAHUMKA M 3aMKHYTOI'O KOJBbLCBOI'O

433 MPOBOJIHUKA, KAaTYIIKH C TOKOM. OIBIT
Opcrena. BzaumoneincTBue NpoBOAHHUKOB C
TOKOM
4.3.4 Cuna Amriepa, €€ MoJlyJib M HAaIlpaBJICHUE
Cuna JlopeHiia, €€ MOJIyJIb U HallpaBJICHHUE.
JIBrokeHue  3apsKEHHOM — 4acTULbl B
4.3.5 OJTHOPOJHOM MAarHMTHOM Tmone. Pa6ora
cunbl JIopeHa
4.3.6 SIBneHue 2IeKTPOMAarHUTHON UHAYKIUU
437 [Torok BeKTOpa MArHUTHON UHIAYKIIMU
OJ1C unayKkiuu. 3aKOH 3J€KTPOMarHUTHOU
438 unaykunu Papanes
BuxpeBoe nsnexkrpuueckoe mnone. IIC
WHIYKIUA B TIPOBOJHUKE, JIBUKYIIEMCS
439 TIOCTYTIATENIBHO B OJHOPOJIHOM MAarHUTHOM
noie
4.3.10 [IpaBuno Jlenia
NHnyKTUBHOCTD. SIBIIEeHME CaMOMHIYKLUH.
43.11
S/1C camouHyKIMU
DHeprusi MarHUTHOTO TOJs KaTyIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHuTHOE T0JIe
TexHuueckne  yCTpOWMCTBA:  IMOCTOSIHHBIC
MarHuThblI, AJIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOJIBUTATEb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHLI, UHIYKIIMOHHAS TIeUb
IIpakTueckue paboTHlL. N3yuenue
4315 MarHuTHOTO TOJs KaTyIIKd C TOKOM.

I/ICCHGI[OBaHI/Ie l[CfICTBHSI IIOCTOSAHHOI'O

MarHuTa Ha paMKy C TOKOM. HccnegoBaHue




SIBJICHUS 3JI eKTpOMaFHHTHOﬁ UMHAYKIOUHA

KOJIEBAHUA 1 BOJIHBI

5.1

#HPartHHHFMEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.11

KonebarenbHass cucrema. CBOOOIHBIE
konebanusa. [apMoHmueckue KojeOaHus.
[lepuon, uacrora, amrmmutyga ©u (¢asa

KoJIeOaHui

5.1.2

[IpyxuHHBIA MasgTHUK. MaTtemMaTudeckuid

MasATHHUK

5.1.3

VYpaBHEHHE TapMOHHMYECKHX KOJeOaHMi.
Kunematuueckoe Hu IUHAMHAYECKOE

OIMCAaHUE KOIeOaATENbHOr0 IBUKEHUS

5.1.4

[Ipespamenue SHEpruu npu
rapMOHMYECKHX  KojeOaHusx.  CBs3b
aMILIATY b Kose0aHui HUCXOJIHON
BEJIMYMHBI C aMIUIMTyJaMu KojieOaHui eé

CKOpPOCTH M YCKOPEHHUS

5.15

Konebarensusiit  koHTYp.  CBOOOAHBIE
JIEKTPOMarHUTHBIE Kosie0aHus B
UACAIBHOM  KOJIEOATEIbHOM  KOHTYpE.
AHanoruss MeXIy MEXaHHUYeCKUMU U
AJIEKTPOMAarHUTHBIMU KOJI€0aHUSAMHU.

®opmyna Tomcona

5.1.6

3aKOH COXpaHEHHUsS 3HEPIUU B UACAIBHOM

Koje0aTeIbHOM KOHTYpE

5.1.7

BriHyKeHHBIE MEXaHHUeCKHe KojeOaHusl.
Pe3onanc. Pe3onancHas KpUBas.
BriHyX1eHHBIC 3JICKTPOMATrHUTHBIC

KoJIeOaHus.

5.1.8

[lepemennbii  TOK.  CHHYCOMJAIbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb IIEPEMEHHOI0 TOKA.
AMIIIUTYHOE W JEUCTBYIOLIEE 3HAUYECHUE

CHJIbI TOKA U HAIIPSKCHUSA




5.1.10

Tpanchopmarop. [IpousBoacTso, nepenaya
U NOTPeOJICHUE DIEKTPUYECKON SHEPrum.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJICTBE
JIEKTPUYECKON JHEPIUH. Kynberypa
UCIIOJIb30BaHUS IEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicMorpag,
INEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpOoIICpCaayd

5.1.12

[Ipaktuueckne paboTel. HccnemoBanue
3aBUCHUMOCTH IE€pHOJa MajblX KojeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOTO TOKa B
LENU W3 TOCJIEN0BAaTENbHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U PE3UCTOpa

5.2

#HHPartHHH#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

521

Mexannueckue BOJIHBI, YCIIOBUS
pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHuss W JUIMHA  BOJIHBIL

HonepeqHHe H IPpOAOJIbHBIC BOJIHBI

5.2.2

#H##Par#H## Narepdepenuus u audpakius

MEXaHHNYECCKHNX BOJIH

5.2.3

3Byk. CKOpOCTh 3ByKa. I'pOMKOCTBH 3BYKa.

Bricora Tona. TemOp 3ByKka

524

3.HCKTp0MaF HUTHBIC BOJIHBI. YcnoBus
HU3JTy4YCHUA QJICKTPOMArHUTHBIX BOJIH.
Bzaumnuas OpHUCHTalsd BEKTOPOB E, Buvo

B BHGKTPOMaFHHTHOﬁ BOJIHC B BAKYyMC€

5.25

5.2.6

CpoiicTBa  3JIGKTPOMAarHWTHBIX  BOJIH:
OTpakeHUe, MpeOMIICHHE, MOJspHU3alus,
mudpakuus, uHTepdepeHuus. CKoOpocTh
ANEKTPOMArHUTHBIX BOJIH

[kana AEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne 37EKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMIIBI PAagUOCBSI3U U TEJIEBHUICHUS.
Pannonokanus. DNeKTpOMarHUuTHOE

3arpsA3HEHUE OKPYIKAOIIEH Cpebl

5.2.8

TexHuueckue yCTpOWCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, YJIBTPa3ByKOBast
JUArHOCTHKa B TEXHUKE UM MEIMIVHE,
pamap,  paaMONpPUEMHHUK,  TEJIEBU3O0D,

anTeHHa, Tenedon, CBU-neup

5.3

H###HParH#OIITUKA

5.3.1

[IpsiMonuHeiHOE paclpOCTpaHEHUE CBETa

B OJIHOPOJIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHre cBeTa. 3aKOHBI OTpaXECHUS
ceeta. [loctpoeHre M300pakeHN B TUIOCKOM

3epKase

533

HpeJ'IOMJ'IeHI/IC CBETAa. 3aKOHBI TMPpCIIOMJICHUA
CBCTa. AOCOIIIOTHBIH I1I0Ka3aTeClIb

IIPECIOMIICHUS

5.34

[Nommoe BHYTpEHHEe OTpa’keHHe.
[IpenenbHbIid yroyl MOJHOTO BHYTPEHHETO

OTpakKeHUS

5.3.5

Hucnepcuss  cera. ClOXHBIH  cocTaB

oenoro ceeta. L{Ber

5.3.6

CoOwuparonie ¥ pacceMBArONINE JIMH3BI.
Tonkas nuH3a. POKYyCHOE pPACCTOSHHE U
ONTUYECKass  CWJIa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHnii B COOUPArOIINX
U paccenBarouMx JuH3ax. Popmyna
TOHKOM JUH3bI. YBEIWYECHHE, JTaBacMoe

JIMH30U

5.3.7

5.3.8

[Ipenensl TPUMEHUMOCTH T€OMETPUIECKON

OIITUKH

Wnrepdepennus  cBera.  KorepeHtHble
HCTOYHHUKH. Ycnous HaOI01eHUS
MaKCHUMYMOB u MHUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

Judpaxus CBETA. Hudpakimonnas
peméTka. YciioBue HaOMIOJICHUS TJIABHBIX
5.3.9 MaKCHMYMOB npu MajgeHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(QPAKIUOHHYIO PEIETKY

5.3.10 [Tonstpu3anus cBeTa

TexHuueckue yCTpOMCTBA: OYKH, JIyNa,

¢doToanmapar, NPOEKIUOHHBIA ammapar,

53.11 MHKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, nudpakmoHHas peméTka,
TIOJISIPOH T
[IpakTrueckue paboTHlI. N3mepenne

nokasaress npenomieHus. VcciaenoBanue
5.3.12

CBOWCTB  W300pakeHWiI B  JMH3aX.

Ha6J’IIOI[CHI/IC AUCIICPCHUU CBCTA

BJIEMEHTHI CIIELIUAJIBHOW TEOPMM OTHOCUTEJILHOCTH

['paHuIlBl TPUMEHHMOCTH KIJIACCHYECKOU
MEXaHUKH. [MocTynater TEOPUH
6.1 OTHOCHUTEIIBHOCTH: WHBAapUAHTHOCTh
MOJIYJISI CKOPOCTH CBETa B BaKyyMe,

MIPUHITUTT OTHOCUTEILHOCTH DWUHINTEIHA

OTHOCI/ITCHBHOCTB OI[HOBpCMeHHOCTI/I.
6.2 3amensieHHe BpPEeMEHHM UM COKpalleHUE

JUIMHBI

6.3 DHeprus U UMIYIbC CBOOOIHOM YaCTHIIBI

CBsI3b Macchl C SHEPrHed M HMMITYJIHCOM
6.4 CBOOOAHOM YaCTUIBL. ODHEPrus IMOKOS

CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ©®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OITTUKU

®otonsl. Popmyia Inanka cBsi3u 3HEprun
7.11 doroHa ¢ ero yacToTod. ODHeprus u

UMIyJbC (POTOHA




7.1.2

OtkpeiTHe U ucciaegoBanue Gotodddekra.
Omeritet - AL CroneroBa.  3aKoHBI

dboTorddexra

7.1.3

VYpaBHeHue OHUHIITEHHA IS

dotorddekra. «KpacHas TPaHULIA»

dotorddekra

7.1.4

Hasnenue cBeta. OnbiTel [1.H. JIeGenena

7.15

XHUMHYECKOE IEUCTBUE CBETA

7.1.6

Texnuueckue ycrpoiictBa: (oToreMeHt,
dhoTomaTuuk, COJIHEUHAs Oatapes,

CBETOIHNO

7.2

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTbITE
Pesepdopna o nuccnenoBaHUO CTPOCHUS

aToMa. HJ'IaHeTapHaH MOACJIb aTOMa

7.2.2

[Toctynatet bopa. N3nyuenue u
HOIJIOIIEHHEe  (OTOHOB MpHU  MEepexone
aToMa C OJHOrO YpOBHS OJHEPIHMM Ha
npyroi. Buael cnektpoB. CiekTp ypoBHEH

SHEPIHH aTOMa BOAOPOIa

7.2.3

BomnHoBEIE cBovicTBa 4acTul. BOJIHBEI 1€
Bporins. KopnyckynsipHo-BOITHOBOM
nyamusMm. Jludpakmus dIEKTPOHOB Ha

KpHUCTajiax

724

CrnoHTaHHOE U BBIHY>KICHHOC H3JIYUCHHUC.

VY cTpoiicTBO M MPUHIMIT pabOTHI J1a3epa

7.2.5

TexHuueckne yCTpOMCTBA: CHEKTPajbHbBIN
aHaiu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  pabotel.  HabGmronenue

JINHEMYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl HaOMIONEHHST M PETUCTpAIUU

QJICMCHTAPHBIX YaCTUL]




7.3.2

OTKpbITHE  PAaMOAKTUBHOCTH.  ONBITHI
Pesepdopma mo ompenmeneHuio cocrasa
paMoakTUBHOTO  m3iydeHus. CBoiicTBa
anb(a-, 0eTa-, raMMa-m3TyueHus. BriusHue

PaaArOaKTUBHOCTH HaA JKUBBIC OPraHU3MbI

7.3.3

OTKkpbITHE  TPOTOHA U HEUTpPOHAa.
Hyxnonnas mopnens siapa Ieiizenbepra —
WBanenko. 3apsan siapa. MaccoBoe 4uciio

siapa. U3oTorbl

7.3.4

Anbda-pacma. DJIEKTPOHHBIN u
MTO3UTPOHHBIN OeTa-pacma. lMamma-
U3ITy4YEHHUeE. 3aK0OH  PaJUOAKTUBHOTO

pacmana

7.3.5

OHeprus CBA3M HYKJIOHOB B  siIpe.

SAnepusie cunbl. Jledekt Macch sapa

7.3.6

ﬂﬂepHBIe pCaKkmuu. I[eJICHI/IC n CHHTEC3

saaep

7.3.7

S nepusrit peaxTop. TepMmosiiepHbIi
cunte3. [IpoOremMbl W  MEPCHEKTUBBI
SIAEPHOM  DHEPreTHKU.  IJKOJOTMYECKUE

aCHEKTHI IEPHON SHEPTeTUKU

7.3.8

DneMeHTapHble  YaCTHIIbI. OTtkpbiTHE
II03UTPOHA. DyHIaMEHTAJIbHBIC

B3aUMOIEHCTBUA

7.3.9

TexHuueckue  yCTpPOMCTBA:  JO3UMETD,
Kkamepa BwibcoHa, snepHBII peakrTop,

aroMHas OoM0a

7.3.10

[Ipaktnueckue pabotel. HccnemoBanue
TPEKOB YaCTHII (o TOTOBBIM

dhoTorpadusim)

8.1

OJIEMEHTBI ACTPOOU3UKU

Bun 3Bé3gHoro neba. Co3Besnus, sipKue

3Bé3,IIBI, IIJTaHCThI, UX BUAUMOC ABUKCHHUC

8.2

Comnueunas cucrema. llmaHeTsl 3€MHOUI




T'pYIIIGI. IImaHeTHI-TUTAHTHI n nux
CIIYTHUKH, KapJIMKOBBLIC IIJIAHCTEHI. Mamngslie

Tena CoJIHEYHOM CUCTEMBI

8.3

Connne, d¢orochepa u  atmocdepa.

CoHeunas akTHBHOCTD

8.4

Hctounuk sHeprun ConHua u 3BE37

8.5

3BE37bI, HMX OCHOBHBIC XapaKTEPUCTUKHU:
Macca, CBETUMOCTh, Pajuyc, TeMIeparypa,
ux B3aMMOCBSI3b. Huarpamma
«CTICKTPAJIbHBIA ~ KJIACC —  CBETHUMOCTBHY.
3BE3abl  IJIABHOM  MOCJIENOBATEJILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTELY IS

3BE3]1] TVIaBHOM MOCJIEI0BATEIBHOCTHA

8.6

##HPar###BHyTpEeHHEE  CTpPOEHUE  3BE3L.
CoBpemeHHbIE IIPECTABIICHUS 0
npoucxoxaeHnn u somouuu ConHua u

3BE3. DTanbl )KU3HU 3BE3

8.7

Mineunbii  Ilyte — Hama [anaktuka.
CnupanbHas ctpykrypa  [anmakTtuku,
pacopeneneHue 3BE3N, Tra3a U IBUIM.
Tlonoxxeune wu gaBmxkenue CoaHIa B
lanaktuke. Ilmockas u  cdepuueckas

NOACUCTEMBI | aJlTakTUKU

8.8

Tuner ramaktuk. PagmoramakTwku u

KBa3apbl. UEpHBIE ABIPHI B sAPAX TATAKTHK

8.9

Bcenennas.  Pacmmpenue — BceneHHOM.
3akon XaO06ma. Paszberanue TrajakTHK.
Bospact u pamuyc BcenenHou, teopus
Bbonpmoro B3peiBa. Mogens «ropsiueit

Bcenennoii». PenukroBoe n3inyueHue

8.10

Macmirabnass  cTpyktypa  BceeneHHo#.
Mertaranaktuka. Hepeménnsie mnpoOiaembl

aCTPOHOMHHU




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» ®usuka. 10 knacc. Mskumes [.4., byxosues b.b., Corckuit H.H.; noxg
penakiueii [TapdpentreBoit H.A. AxuronepHoe o61mecTBo «3marenbcTBo
«IIpocsemenue»

» ®usuka. 11 knace. Msxumes ['.4., byxosues b.b., Hapyrun B.M.; nox
penakiueit [TapdpentreBoit H.A. AxkuronepHoe o61mecTBo «M3narenbcTBo

((HpOCBCH.I@HI/Ie»

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bubmmoreka IJOK
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