MUHUCTEPCTBO MNPOCBEUEHUA POCCUUCKON ®EJEPAILIUU
MunucTepcTBO 00111eT0 ¥ IpOo(PecCuOHaATEHOTO 00pa30BaHUS
PocToBckoit o0nactu Ynpasinenue oopazoBanus ropoaa Pocrosa-na-Jlony
MYHULIUNIAIbHOE OrOKeTHOE oOpaszoBaTenbHoe yupexaeHue "[koma Ne 99
nMenH ['epost Coserckoro Coro3za Hukynunoit E.A."

PACCMOTPEHO COI''TACOBAHO YTBEPXJEHO
Ha 3acenanun Ha 3acenanun mupektop "MBOY
METOINYECKOTO MIeJaroruaeckoro COBeTa "[MIxoima Ne99"
00BbeMHEHUS
Konosanosa B.A. CunnneBa U.A. Konosckas O.M.
[TpoTokon Nel [TpoTokomn Nel [Tpuxaz Ne207
oT «28» 08. 2026 . oT «29» 08.2026 T. oT «29» 08.2026 T.
PABOYAS ITPOTPAMMA

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

u1st ooyuaromuxes 10-11 kimaccos

r. PocroB-Ha-/lony
2026-2027 y4yeOHbIH roa



HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢usuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pazpab0oTaHa Ha OCHOBE IOJIOKEHUH U TPeOOBAHMU K pe3yibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeiIbHON MporpaMmsl, npeactaBieHHbIXx B OI'OC
COO, a Takxe ¢ yuéroM (enepaibHOM paboyell NpoOrpaMMmbl BOCIUTAHUSA U
KOHIIENIIMK TpenofaBaHus ydeOHoro npeamera «Dusmka» B 00pa3zoBaTeNbHBIX
OpraHu3auax Poccutickon Oenepanuu, peanu3yrommx OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopnepxaHue mporpaMMmbl MO (U3MKE HaNpaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHupa oOydarommxcs 10-11 xmaccoB mpu
oOydeHnn nx ¢u3nke Ha 0a30BOM ypPOBHE HAa OCHOBE CHCTEMHO-ACSITEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpEAMETHBIM pe3yJIbTaTaM
o0Oy4eHMs, a TaKXe YUYUThIBAET HEOOXOAMMOCTb peaU3alUU MEXKIPEIMETHBIX
CBA3€H (U3BHKM C €CTECTBEHHO-HAy4YHbIMH Yy4YE€OHbIMU mpeaMeramu. B Hel
OTIPEETSAIOTCS OCHOBHBIE LI€TH M3y4YeHUs (U3MKH Ha YPOBHE CPEAHETO OOIIEero
oOpa3oBaHUsl, TUIAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeIMeTHbIC, MpeIMETHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Gpu3uKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yIbTaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO rojlaM 00yUeHUS;

e coJiepkaHue yueOHoro npeamera « Pusnka» 1o rojgam o0yueHusl.

®du3nka Kak Hayka O HauOosiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNas B
KayecTBe y4eOHOI0 IMpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaroreM mupe. [IIKkompHBIN Kypc GU3HKK — CHCTEMOOOpa3yomuii
JUI €CTECTBEHHO-HAYUYHBIX YUEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLECCOB M SIBJICHUN, W3Y4YaeMbIX XUMHEH, OHOIOTrHeEH,
dbuszuyeckoir reorpadueir u actpoHomueid. HMcmonb3oBaHME UMW AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpejAeNsieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe >SHEpPreTuKu, TPaHCIOPTa, OCBOCHUS
KOCMOCa, ITOJIy4eHHUs] HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMUA CBOMCTBAMU M APYIHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIAaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydaromuxcsd, B (OPMUPOBAHHE YMEHUN HPUMEHSTH
HAYYHBIA METO]I TO3HAHMSI TP BBIIIOJIHEHUU UMH YUEOHBIX UCCIICTOBAHUIA.

B ocHOBYy Kypca ¢u3MKu I8 ypOBHS CpEAHEro OOIIero oOpa3oBaHMS
IIOJIOXKEH pAX HUACH, KOTOpPBIE MOXHO pacCMaTpHBaThb KakK IPHUHLHIBI €0
OCTPOECHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH



3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoesn ecenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (HU3HKU
o0bequHEH BOKpPYr GU3MUECKMX Teopwuid. BemymmMm B Kypce SBIsSETCS
dbopMupoBaHre MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus NOpearnoiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANTAa (PU3NYECKON HAyKH, OCMBICIICHUE CBS3M Pa3BUTHS
¢uszukn ¢ pasBuTHeM oOOIIeCTBa, a TaKkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMaMu.

Hoess  npuxnaomout  nanpasnennocmu. Kypc ¢dusukum  mpeamnosiaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKHUX TMPHUIOKESHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TOCPEACTBOM BBEACHHUS DIIEMEHTOB
colepKaHMs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke OOCY>KIEHUs
po6JieM palOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTHUECKOM 0€30MacHOCTH.

CTep:KHEBBIMHU DJIEMEHTAMHU Kypca (PU3WKH HAa YPOBHE CPEIHETO OOIIEro
oOpa3oBanus SBIAIOTCS (pusmdeckue Teopuu (HOopMHUpPOBAHUE TPEICTABICHUN O
CTPYKTYpe MOCTpOeHUsSI (GU3HUECKONM TeOpHH, posii QyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMCHHBIX  MPEJACTABICHUAX O TPHUPOJEC, T'PaHMIAX
NPUMEHUMOCTH TEOPUH, IS OINWCAaHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U
MPOIIECCOB).

CuCTeMHO-IeSITENHbHOCTHBIN TIOJIX0/I B Kypce (DU3UKU pean3yeTcsl MpexkIe
BCEro 3a CUET OpraHu3alldd 3KCIEPUMEHTAIBHOU AESTEIBHOCTH O0YYarOIIMXCA.
Jlns  GazoBoro ypoBHS Kypca (U3HMKM — OTO MCIOJIH30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB U JTAOOpaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOMIUH CIHUCOK yYYCHHUYECKHX
MPAKTUYECKUX padoT. Brinenenne B yka3aHHOM TEpedHe JIabopaTOpHBIX padorT,
IPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYIIECTBIAETCS y4YaCTHUKAMU
00pa3oBaTEIBLHOIO Mpollecca MCXONS U3 OCOOCHHOCTEH IUJIAHUPOBAHUS U
ocHamleHus: kaOunera ¢Qusuku. Ilpu »d3ToM obecreumBaeTcsi OBJaJCHUE
0OyJaronMMuUCss yMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHS, HCCICIOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEIMYUH M TOCTAHOBKY OIBITOB IO TPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

Bonbimoe BHUMaHWE YACNACTCS PEIMICHUIO PACYETHBIX M KAYCCTBEHHBIX
3amad. [Ipu aToM JuIst pacdETHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a/layél C SBHO
3aJlaHHON (PU3NYECKON MOJIEIBIO, TTO3BOJISIFOIINE TPUMEHSITh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesa Kypca, TaK U MHTETPUPYs 3HAHUS U3



Pa3HbBIX pasnenoB. J[s KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
0o0BbsICHEHHE TMpOoTeKaHusi (U3MYECKUX SBJICHUM W TPOLECCOB B OKpYXKarollen
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAEIU Uil CUTyalluud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PI'OC COO k MarepuanabHO-
TEXHUYECKOMY OOECIeYeHHI0 Yy4eOHOTo Tpoliecca 0a30BbI ypOBEHb Kypca
(bU3UKHN HA YPOBHE CpeHEro o0Iero oopa3oBaHus JIOJHKEH U3YUaThCsl B YCIOBUAX
IpeIMETHOr0 KaOuHeTa (UM3MKM WA B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOuHere (Qu3MKM JOIKHO OBITH
HeoOxonuMoe J1labopaTopHOe OO0OpYyJAOBaHME JJiS BBIMIOJHEHUS YKa3aHHBIX B
nporpaMme o (pU3MKE YYEHHUYECKHX MPAKTHUUECKUX PadO0T U IEMOHCTPAIIMOHHOE
000opyoBaHUE.

JleMoHcTpalluoHHOE  00opyJoBaHue (HopMUpPYETCS B COOTBETCTBUU C
OPUHIIMTIOM MUHUMAJIBHOW JOCTaTOYHOCTH H  OOECMEYMBAET IMOCTAHOBKY
MEPEUUCIEHHBIX B TMporpaMMe 10 (U3MKE KIIIOYEBBIX JAEMOHCTpAlUi s
UCCJIEIOBAHUSI  WM3Y4YaeMbIX  SIBIEHUH M  MPOIECCOB, HOMIUPUYECKUX U
(GyHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 000OpymOBaHWE IS YYCHUUYECKHX TPAKTHUYCCKUX padboT
dbopMupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydJarommxcs. TeMaThuyeckue KOMILUIEKTHI
nabopaTopHOT0 O00OpPYAOBaHUS JOJDKHBI OBITH TIOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BHJIC TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU TIEJISIMH U3y4eHUS] PU3UKHU B 0011eM 00pa30BaHUU SIBIISIFOTCS:

e (opmupoBanue wuHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HayYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYaIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYXKAIOUUM SIBIICHUSM;

e (opmMupoBaHMe HAY4YHOrO MHPOBO33PEHMSI KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepHH B (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3HKH;

o (QopmupoBanue yMeHUH OOBSCHATH SBICHHUS C HCIOJb30BAaHUEM
bu3HUecKX 3HAaHUHN 1 HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mnpeacTaBICHUN O poiu (PUMKHU OJIs PA3BUTHUS IPYTUX
CCTCCTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTmkeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHHeM CIEeIyIONNX 3a1ad B

nporecce u3yyeHus Kypca GU3NKH Ha ypPOBHE CPEIHEro 001ero oopa3oBaHus:

e TMpHOOpETEHUE CUCTEMbl  3HaHUH 00 o0mux (br3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsX, BKJTIOYAS MEXaHHKY,



MOJIEKYJIIPHYIO  (DU3HUKY, OJJIEKTPOJMHAMUKY, KBAHTOBYH (HU3UKY U
AIIEMEHTBI acCTPOPU3UKH;

e (QopMupoBaHHWE YMEHUM TMPUMEHSATH TEOPETUYECKUE 3HAHUS  JUIS
0oOBbsCHeHHsS] (PU3WYECKUX SBICHUW B TIPUPOAE € I TPHHITHSI
MIPAKTUYECKUX PELICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB peUICHUS pPa3jIMYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOJENbI0, 3a/ay, MOJPa3yMEBAIOIIMX CAMOCTOSITEIHHOE
co3gaHue pU3NUECKOW MOJIENH, aJIEKBAaTHOW YCIOBHSIM 33/a4uH;

e TOHUMaHWE (U3UYECKUX OCHOB WM TPUHITUIIOB JEUCTBHS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHHE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U IMPOBEACHUS
(bU3UYECKNX SKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTauur uHbOopMaIuu,
ONpeIeNICHHs] JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

e CO3JIaHHME YCJIOBHUM ISl PA3BUTUS YMEHUW IPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenune ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEr0 OOULIEro
obOpazoBanust otBoauTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEeZIEl0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o ¢uU3MKE TEpeueHb JTa0opaTOPHBIX U
NPaKTUYECKUX PAOO0T SBISIETCS PEKOMEHJIOBAaHHBIM, YUYUTENb JIeJaeT BBIOOD
MpOBEJEHUS J1a0OpPaTOPHBIX pabOT U OMBITOB C YYETOM HHIUBUIYATbHBIX
0COOEHHOCTEH 00yYJarOIIHMXCS.



COIAEPKAHUE OBYUEHUSA
10 KVIACC
Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUA

®usuka — Hayka o npupojae. HayuHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
mupa. Posb 3KkcnepuMeHTa M TEOPUH B MPOLECCE TIO3HAHUSA MPUPOJBI.
DKCIEPUMEHT B (PUBHKE.

MopaenupoBanue (U3MYECKUX SIBICHUM U TMpoleccoB. HaydHble THIOTE3HI.
dusnyeckre 3aKOHbI U TEOpPUHU. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u Mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHpa, B IPAKTUUECKON NEATEIbHOCTH JIFOJICH.

Pa3zpnesn 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBUKEHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropus.

[Tepemenienue, cKopocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) U
YCKOPEHUE MATEPUATbHOW TOYKHM, MX MPOCKIUH HAa OCH CHUCTEMbI KOOpJHHAT.
CiioxeHne nepeMenieHnui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsMOJIMHEHOe nBrkeHue. ['paduku
3aBUCHUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IyTH U TNEpPEeMEUICHUS
MaTepualbHONW TOYKU OT BPEMEHHU.

CBobOosHOE TIafieHne. Y CKOpeHUe CBOOOHOTO TaICHUS.

KpuBonunennoe  nBuwxkeHue. JIBMOKEHHE  MAaTEpUAIIBHOW  TOYKHA 11O
OKPY>KHOCTH C TTOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, TUHEHHAS
ckopoctb. [lepuon u yactora obpamieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckne YCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: CIIHUIOMETD,
JBUKEHHUE CHAPSAJIOB, LIEMTHBIE U PEMEHHBIEC MIEPEIAYU.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

1. M3mepeHne MrHOBEHHOW CKOPOCTH.

2. HccnegoBaHre COOTHOLICHHMS MEXAY IyTSAMH, MPONACHHBIMU TEJIOM 3a
MIOCJIEIOBATENBHBIE paBHBIE MIPOMEKYTKHU BPEMEHU npu
PaBHOYCKOPEHHOM JIBU>KEHUM C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

3. M3ydeHue IBUKEHHUS IIapHKa B BA3KOU KUIKOCTH.

4. V3ydeHue NBMKEHHs TeJla, OPOIIEHHOTO0 TOPU30HTAIIBHO.



Tema 2. lunamuka

[Ipuauun  otHocutenbHOCTH  [amunes. IlepBeii  3akoH  HprotoHa.
HMHepryanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon HeroToHa
JUI MaTepUagbHON TOUKU. Tpernit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectu. llepBas KocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperue. Cuiia TpeHUsl CKOMBKEHHS U cuiia Tpenus nmokos. KoaddumumeHt tpenus.
Cuita conpoTUBIICHUSI IPU IBUKEHUHN TEJIA B )KUJIKOCTH WM rase.

[TocTynarensHOE U BpalaTeabHOE JIBUKEHHE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT CHIJIBI OTHOCHUTENIBHO OCH BpameHus. [lmedo cunbl. YcemoBus
paBHOBECUS TBEPJIOTrO TEIIA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHECHHUE: IOIIIUITHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padomul

1.3yuyenue aBuKeHHs] OpycKa MO HAKJIOHHOM IJIOCKOCTH MOJ JI€UCTBHUEM
HECKOJIbKUX CHJL

2. UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAOIIUX B MPYKUHE U
pPE3MHOBOM 00pa3siie, OT ux Jedopmariuu.

3. HccnenoBaHue yCIOBUM pPAaBHOBECHS TBEPAOrO Tela, MMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynsc marepuanbHOM TOYKM (T€Na), CHUCTEMbl MaTe€pUATIbHBIX TOYEK.
NMnynbC CUJIBl M1 U3MEHEHUE HMITyJIbCa TeJla. 3aKOH COXPAHEHUsS HWMITYJIbCA.
PeaktuBHOE NBUKEHUE.

Pabora cusbl. MOIIHOCTH CHUIIBL.

Kunernueckass sHeprus MarepuaibHOM Touyku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHUU.

[TorennmanpHas SHEprusl. [TorennumanbHas SHEprus YIIPYyTO
nehopMupoBaHHON  TpykuHBL.  [loTeHIManpHas  dSHeprus Teida  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[loreHUManbHBlE W HEMOTEHUHUAJIBHBIE  CHJIBI. Csi3b paboOTHI
HETIOTCHUUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPTUM CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU SHEPTUU. Y IPYTHUe U HEYNPYTHE CTOJTKHOBEHHS.

TexHu4yeckne yCTpOMCTBA MU IPAKTUYECKOE NPUMEHEHME: BOAOMET, KONIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul



1. M3ydeHue CBsI3M CKOPOCTEH TEJ MPU HEYNIPYTOM yape.
2. UccnenoBanue CBs3M pabOThl CHJIBl C HM3MEHEHHUEM MEXaHUYECKOU
SHEPI'uM Tena.
Paszpnes 3. MouekyasipHas (pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOW TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHKEHUS U
B3aMMOJEHCTBUS 4YAaCTHL BelIeCcTBAa. MOJENM CTPOECHMUS Ta30B, XUIAKOCTEU U
TBEPABIX TEN U OOBICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkama Temneparyp
Llenbcus.

Mopens  upeambHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KUHETUYECKOW TEOpUH HUACATBHOro raza. AOCOJIOTHas TemrepaTypa Kak mepa
CpeaHEN KHUHETMYECKOM DHEPrMU TEIUIOBOIO JBMXKEHMsA dvactull rasa. [llkama
temrepatyp KensBuHa. ['a30Bble 3akoHBL. YpaBHeHHe MeHneneeBa—KnanenpoHa.
3akoH JlanbproHa. M30mponeccsl B UACANBHOM Tra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BELIECTBA: N30TE€pPMa, U30X0pa, n3odapa.

TexHuyeckrue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
O6apoMmerp.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

1. Omnpenenenue Macchl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHUI

00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATYpPbl BO3yXa B HEW.

2. HccnenoBanue  3aBUCUMOCTH ~ MEXJy  HapaMeTpaMHU  COCTOSIHUS

pa3peKEHHOro rasa.

Tema 2. Ocnoevl mepmoounHamuxu

TepmonnHaMuueckass cucreMa. BHYTpeHHSS JHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3meHeHus. KonruecTBo TemnoTsl U pabota. BHyTpenHsis
JHEPrus  OJHOATOMHOIO  MJAEAIBHOrO  ra3a.  Buael  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3JIydeHHUE. Y IebHas TEIUIOEMKOCTh BEILECTBA.
KonnyecTBo TEIOTH NpH TEIIONEpeaaye.

IlepBblii  3axk0H  TepMOoAuMHaMHMKH. IIpumeHeHme  mepBoro  3akoHa
TEPMOAMHAMUKH K H3omporeccaM. ['paduueckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTUMOCTh POIIECCOB B MIPUPOJIE.

TeroBble JBUraTreiau. OKOJOTMYECKHE MPOOJEMbl  TEMIOIHEPIeTUKHU.
TernnoBble MamuHbl. [IpuHIUNBL AeCTBUS TEIIOBbIX MaliMH. lIpeoOpazoBanus
SHEpruM B TEIIoBbIX MammHax. KoadduuueHT mone3Horo AeWCTBUS TEIIOBOU
maruHbl. [{ukn KapHao u ero kosdpuimieHT mojae3Horo aeicTBus.

TexHuueckue yCTpPOWCTBA W IPAKTUYECKOE IPHUMEHEHHE: JIBUraTelb



BHYTPEHHETO CrOpaHusi, ObITOBON XONOAMIbHUK, KOHAUIIMOHED.

Vuenuueckuii sxcnepumenm, 1abopamopusle padbonul

1. W3mepeHue ynenbHOU TEIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooGpa3oBanue u koHaeHcanus. Mcmapenue u kumnenue. AOCOTIOTHAS U
OTHOCHUTENIbHAS BJIAXHOCTh BO3QyXa. HacklmeHHbI map. YaenbHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue n amopdubie Tena. AHU30TPONHMS CBOMCTB
kpuctamioB. Kunkue kpucramibl. CoBpeMeHHble Marepuansl. [lnaBnenue u
KpUCTAJUIM3alMs. YJenbHas temiaora IuiaBieHus. CyOnumanus. YpaBHeHUe
TEIJIOBOro OajnaHca.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU IMOJYyYEHUSI COBPEMEHHBIX MAaTEpPHAIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, 1 HAHOTEXHOJIOTUU.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

1. M3MmepeHne OTHOCUTENIBHOM BIaXKHOCTH BO3yXa.

Pa3znen 4. JiaekTpoauHaAMHUKA

Tema 1. Inekmpocmamuxa

DnekTpu3anus Tel. OJEeKTpUYecKuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiaoB. [IpOBONHMKH, OUAJIEKTPUKUA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsaa.

B3anmoneiictBue 3apsanoB. 3akoH KynoHa. TodeuHbIN 2NEKTPUYECKUM 3aps.
Onektpuyeckoe nosne. Hanpssk€HHOCTh  anekTpuueckoro mnoisa.  [IpuHnumn
CYyNEPHO3ULINU IJIEKTPUYECKUX I0JeH. JINHUM HanpsKEHHOCTH DIIEKTPUYECKOTO
OJISL.

Pabora cun  anektpoctatmdyeckoro  moss.  [loreHuman.  PasHoCTh
NOTEHUNANOB. [IpOBOOHMKM M AMDIIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.
Jlndnextpryeckas MpOHULAEMOCTb.

OnexrpoémkocTs. KoHeHcaTop. DNEKTpOEMKOCTh IUNIOCKOTO0 KOHAEHCATOpa.
DHeprus 3apsSKEHHOr0 KOHAEHCATOpa.

TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTATHUECKas 3allluTa, 3a3€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIlapaT, CTPyNUHBINA IPUHTED.

Vyenuueckuii sxcnepumenm, 1ab6opamopusle padbonul

1. M3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax



DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHUS DSJIEKTPUUYECKOIO TOKAa.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 ydacTka LEeTu.

DIJIEKTPUYECKOE COMPOTUBJIEHUE. Y IEIIBHOE COIMPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeNIbHOE, CMEIIAHHOE COETMHEHUE IIPOBOJHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MormiHOCTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYINAsl CHJIAa U BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA TOKA.
3akoH Oma 111 MOJTHOM (3aMKHYTOM) 3JIeKTpU4YecKo nenu. KopoTkoe 3aMbIKaHueE.

DJIEKTpOHHAs  MPOBOAUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIIOB OT TeEMIIepaTypbl. CBEPXIIPOBOAUMOCTD.

DIIEKTPUUECKHM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOTHUKH. CoOcTBeHHas " MIpUMECHas MIPOBOAUMOCTh
noJIynpoBOgHUKOB. CBOMCTBa p—n-miepexoa. [TomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  AJIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALIMS. DIEKTPOIIU3.

DJIEKTpUUECKU TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [Ina3zma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEepMETD,
BOJITMETP, PEOCTaT, HCTOYHUKH TOKA, OJIJIEKTpOHArpeBaTelIbHbIe TPHOOPHI,
3JIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BaKYYMHBIN O/,
TEPMUCTOPHI U (OTOPE3UCTOPHI, OTYIPOBOTHUKOBBIN AMO/I, TaIbBAHUKA.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

1. M3y4yeHue cMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

2.  H3mepeHue DIEKTPOABUKYIIEH CHJIbI HCTOYHHKA TOKA H  €ro

BHYTPEHHETO COPOTUBIICHUSI.

3. HaGmronenue snekTpoausa.

MexknpeaMeTHblie CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce oCymiecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJIEHWE, HAay4YHBIA (akT, THMoTe3a, (U3MYecKas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJICHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIEIb, U3MEPEHHE.

Mamemamuka: pelieHUE CUCTEMbl YpaBHEHHM, JIMHEWHas (QYHKIUA,
napabona, runepbosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOEKIUH HA OCU KOOPJUHAT, CI0)KEHUE BEKTOPOB.

buonoecua: mexannueckoe ABWXEHHE B KUBOHM mpupoje, nuddysus, ocMoc,



TEIJTI00OMEH JKHUBBIX OPraHW3MOB (BHABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
3JIEKTPUYECKUE SIBJICHUS B )KMBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIApPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEN, KUAKOCTEU H
ra3oB, JJIEKTPUUYECKHE CBOMCTBA METAJJIOB, JJIEKTPOJIMTHYECKAs JAUCCOLMALIUSA,
raJbBaHHKa.

l'eoepaghusi: B1axXHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHUE JBHXKEHUN C HCIOJIb30BAHHUEM MEXaHU3MOB,
YYET TpPEHHS B TEXHUKE, MOAUIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMIyJIbCa B TEXHUKE (pakeTa, BOJOMET WU JPYyTHE), JBUTaTeIb BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, OBITOBON XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJYy4YEHUS COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHMCJIE HAHOMAaTEpPUAIIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTATHUECKAas 3alllUTa, 3a3€MJICHHE 3JIEKTPONpPUOOPOB,

KCEPOKC, CTpYHHBIN IIPUHTEDP, 3JIEKTPOHATPEBATEIbHBIE pUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.
11 KJIACC

Paznen 4. JiaekTpoauHaMHUKA

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

IlocTtossnable  MarHuThl.  B3aummojelicTBHE  IIOCTOSIHHBIX ~ MarHHUTOB.
MarautHoe mnoje. Bektop MarHuTHOW WMHAYKUMH. [IpuHIMI cCymnepno3uuuu
MAarHUTHBIX TOJieW. JIMHMKM MarHUTHOM WHAYKIUU. KapTuHa JMHUI MarHUTHOU
WHYKIWAH MOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa IMHUNA WHAYKIHA
MAarHUTHOTO TIOJIA JUIMHHOTO IIPSAMOIrO IMPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBre NpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJib U HaIlpaBJICHUE.

Cuina Jlopenua, e€ MoJly/ib U HanpasyieHue. JIBUKeHHe 3apsyKeHHOM YaCTUIbI
B OJJHOPOJHOM MarHuTHOM Moje. Pa6oTa cuisl Jlopenna.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIUAHA. OJIEKTPOABIKYINAS CWIA HWHAYKUAH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanest.

BuxpeBoe nsnexkTpuueckoe Tmosie. DIEKTPOJBHXKYIIAA CUla HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIATEIFHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[Ipasuio Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYIIAS — CHJA
CaMOMHIYKIIUU.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.



TexHuueckre yCTPOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: IIOCTOSHHBIC
MarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHI], UHIYKIIMOHHAS T1€Yb.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

1 .M3y4yeHne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

2. VccnenoBanue AEHCTBUS MTOCTOSTHHOTO MAarHUTa Ha paAMKY C TOKOM.

3. UccnenoBanue SBICHUS IEKTPOMArHUTHOW UHIYKIIUH.

Paszpnes S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOA€OAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KOJICOAHUS.
IMapmonnyeckue kosnebanus. [lepuox, yactora, amrummryga u (aza KoseOaHUM.
[IpyXVHHBIM MasATHUK. MareMaTU4eCKUi MasTHUK. YpaBHEHUE FapMOHUYECKUX
koneOanuii. [IpeBpamienue »HepruM NpU TapMOHUYECKHX KojieOaHusx. CBs3b
aMIUTUTYIbI  KOJeOaHWd WCXOAHOW BEJIMYMHBI C aMIUIUTyJaMH KoJieOaHuW &
CKOPOCTH M YCKOPEHMUSI.

Koneb6arenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UJeaTbHOM KOJIEOATeTbHOM KOHTYpe. AHAJIOTUS MEXAYy MEXaHWYECKUMHU U
ANIEKTPOMArHUTHBIMU KoneOaHusimu. Popmyna Tomcona. 3akoH COXpaHEHUs
DHEPTUU B UJCATHHOM KOJIeOATEIPHOM KOHTYPE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusX. BoIHyX/I€eHHbIE MEXaHUYECKUE
kojebanus. Pezonanc. BeIHYK/IeHHBIC 2JIEKTPOMAarHUTHBIC KOJICOAHMS.

[lepemennpiii  TOK. CHHYCOMAAQIbHBI NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTY/IHO€ W JCHCTBYIOIIEE 3HAUCHUE CHUJIbI TOKA U
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIECKTPUUECKOM
SHEPruM. DKOJOTHUYECKHE PUCKU MPHU MPOU3BOACTBE AIEKTpo3HEpruu. KynbTypa
WCTIOJIb30BAHUSA 3JIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU AJIEKTponepeaay.

Jlemoncmpayuu

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbomul

1. HMccnenoBanue 3aBUCHMOCTH MEPUOJA MaNbIX KOJIEOAHHMI Ipy3a Ha HUTHU

OT JJIMHBI HUTHU U MAcCChI Tpy3a.
2. HccnegoBaHne TIEPEMEHHOrO TOKAa B LENH U3 MOCIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60JIHbL



MexaHnueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumon. CxopocTtb
pacmnpocTpaHeHuss W JJuHA BOJIHBL [lomepeuHble W TPOJOJBHBIE BOJIHBI.
HUuTepdpepenius u nuppakuus MEXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMmkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIOBHS M3JIYyUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBoiICTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHHE, MOJspu3anus, AudpaKuus,
uHTeppepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxkana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI pauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHu4yeckre yCTPOWCTBA M IPAKTUYECKOE INPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JIMArHOCTUKAa B TEXHUKE W MEAULHUHE, paaap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Tema 3. Onmuxka

['eomeTpuueckas onruka. I[IpAmMonMHENHOE pacCIpPOCTPAHEHUE CBETA B
oaHopoHoM cpeae. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

Otpaxxenue cBera. 3aKoHbI OTpaxkeHHs cBeTa. [locTpoeHne n3o0OpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTesb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroisl IOJHOIO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CioxHbIN cocTtaB Oenoro cBeta. [IBer.

CobOuparoriie U pacceuBaromue JnH3bl. Tonkas nuH3a. DokycHoe
paccTosIHME M ONTHYecKas cuia TOHKOW JuH3bl. [locTpoenue uzoOpaxeHUil B
coOMparolMX M PacCeuBaOIIMX JHH3aX. POpMysa TOHKOW JUH3bI. Y BEJIHYEHUE,
JTaBaeMoO€ JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcaoBus HaOMOACHUS MaKCUMyMOB W MHUHHUMYMOB B HHTEp(hEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(Aa3HbIX KOr€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. Jludpakmmonnas pemérka. YciaoBue HaOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapuszanus caera.

TexHuyeckue yCTPOWCTBA M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢oToanmnapaT, MPOEKIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, OJISIPOUI.



Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

1. M3mepenue nokas3aTens NpeJIOMIICHHS CTEKIIA.

2. WccnenoBaHue CBOMCTB M300paKEHUM B JIMH3AX.

3. HaOmtonenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCUTEIBHOCTH

I'panuupl  OPUMEHUMOCTHM  Kjaccuyecko — MexaHuku.  [loctynater
CIICIIMAJIBHOM TEOPUU OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHLHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MacChl C SHEpPruer U UMITYJILCOM PEIIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MOKOsI CBOOOTHOM YaCTHIIBI.

Paznen 7. KantoBas pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u s3Heprun GOTOHA C €T0 YACTOTON. DHEprus
U UMITYJIbC (POTOHA.

Otkpeitre u uccnenoBanne horodpdexra. OmpiTel A. I'. CtoneroBa. 3aKOHbI
dotorddexra. YpaBuenue DitHmirerina mns dorodrddexra. «KpacHas rpanuiiar
dboToarddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckre yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHHE: (POTODIIEMEHT,
boTOMaTUMK, COJTHEUHAS OaTapes, CBETOIUO.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
[Lmanerapnas mognenbs aroma. Ilocrynmarel bopa. M3nmyyeHne u moriomeHue
(GbOTOHOB mpU mepexoje aToMa C OJHOTO YPOBHS JHEPTUU Ha Jpyroi. Bumbl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonnHoBelie cBoiicTBa yactull. Bonnsl ne bpoitns. KopmyckynsipHO-BOJIHOBO#M
nyanusM. udpaxiys 31eKTpOHOB Ha KpUCTasiax.

CHoHTaHHOE M BBIHYXJICHHOE U3Jy4YEeHHE. YCTPOWCTBO M MPHUHIMI PadOThI
jasepa.

TexHu4yeckre YCTPONCTBA M MPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBINH KOMITBIOTED.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padonmul

1. HaGnroneHue nMHEMYaToro cuekTpa.

Tema 3. Amomnoe a0po

MeToabl HAOJIIOACHUS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.



OTtkpeiTHE paguoakTuBHOCTU. OnbIThl Pedepdopia mo onpeneneHuio cocrana
paanoakTUBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramma-u3IydeHHUs.
BrnusiHne paguoakTUBHOCTH HA KMBBIE OPTaHU3MBI.

OtkpelTHE  mpoTOHA W HeWrpoHa.  HykimonHas  momens  saapa
I'eiizenbepra—lBanenko. 3apsy sapa. MaccoBoe 9ucio sjpa. M30Torb.

Anba-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIN Oera-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B siape. SAnepHbie cuibl. Jledext macchl sapa.

SAnepusle peakuun. /lenenue u CUHTE3 A1€p.

Anepnsiii peaktop. Tepmosiaepubiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTUBHI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DieMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

OyHIaMEHTaJIbHbIE B3aUMOICHCTBHS.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHbliii peakTop, aToMHasi 6oMoa.

Yuenuueckuii sxcnepumenm, 1ab6opamopusle padbonul

1. HccnenoBanue TpekoB YacTHil (110 rOTOBBIM (poTorpadusim).

Pa3zpnes 8. DiieMeHTBI aCTPOHOMUM M acTPOGU3MKA

Bun 3Bé3gHoro Heba. Co3Be3qus, SpKHe 3BE3NBI, IUIAHETBI, UX BHUIUMOE
JIBUKECHUE.

ConHeuHas cucrema.

Connue. ConneyHas akTWUBHOCTh. Mcrounuk sHeprun CosHIA W 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3] TJIABHOM MOCIEN0BATENbHOCTU. BHYyTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUN U dBoMonuu ConHua u
3BE3/. DTambl )KU3HU 3BE3].

Mrneunsiit [lyte — nHama lNanaktuka. Ilonoxxenwe u npuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u xBasapsl. YEpHBIE OBIPBI B sSApax
TTAKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06sa. Paz0eranue rajgakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe u3nydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

O06o0maroiiee NOBTOPEeHUE
Pony Qusukn u acTpoHOMHM B DIKOHOMHYECKOM, TEXHOJOTHYECKOM,
COITMAJILHON M ATUUYECKOM cepax AesATeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKHU



¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOW KapTUHE MUPA, POJib (PU3UUECKON TEOpun
B (GOpPMHpPOBAHMU TPEACTAaBICHUA O (U3MYECKON KapTHUHE MHpa, MECTO
(bu3ryuecKoi KapTHUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABIEHUN O MPUPOJIE.

MexknpeaMeTHblie CBSI3H

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIsSeTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcamMM MaTeMaTHKH,
OHMOJI0TUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4dHBIA (akT, THMoTe3a, (U3MYecKas BEJIMYMHA, 3aKOH,
Teopus, HaOIIOJICHUE, IKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: pelIEHHE CUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U MX IPOEKIMU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
OPOU3BOJHBIE 3JIEMEHTApHbIX (QYHKIUI, NpPU3HAKK NOJ00US TPEYroJbHUKOB,
orpe/ieieHe MIONIAIN IIOCKUX PUryp u 00bEMa Tell.

buonocusa: »>nekTpuyeckue SBICHHS B JKMBOW MpUpPOJE, KoyieOaTelabHbIE
JBWKCHUS B J)KMBOM IIPUPOJIE, ONITHYECKUE SBJICHUS B )KUBOU IPUPOJE, NEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJNINUECKasi CTPYKTYpa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMUECKOW PpEIIETKH, CHEKTpaIbHBIN
aHau3.

l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
(doTochEMKa 3eMHON MOBEPXHOCTHU, MPEJCKA3AHNE 3eMIICTPICEHUH.

Texnonoeus: JWHUM DIEKTPONEPENAY, TE€HEPATOpP NEPEMEHHOrO TOKa,
JJEKTPOABUTATENb, WHAYKUHWOHHAS II€4b, pajap, PaauONpUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBYU-neuyb, MPOEKIMOHHBIN amnmapar, BOJOKOHHAS ONTHKA,
coJIHEeUHas OaTapes.



IJIAHUPYEMBIE PE3YJIBbTATBIOCBOEHUSA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
OcBoenune ydeOHOro mnpeamera «®Pusnka» Ha YpPOBHE CpeaHEro oOIlero
oOpazoBaHus (0a30BbIM YpPOBEHb) JOJKHO OOECIEUUTHh JTOCTUKEHHE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.
JINYHOCTHBIE PE3YJIbBTATBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTro mpenMera «Du3nkay JOHKHBI
OoTpaxxaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUN, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KXU3HEHHOTO
ONbITAa U OMNbITA IESITEIBHOCTH B IPOLECCE pealn3allii OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATENIBHOW I€SITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TMO3HUIMH 00YJarOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEYETOBEUECKMX T'YMAaHHCTHUECKHX U
JIEMOKPATUYECKUX [IEHHOCTE;

FOTOBHOCTh BECTH COBMECTHYIO JACSATEIBHOCTH B MHTEpPECAX TPaXIAHCKOIO
00IIecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHU B 00pa30BaTeIbLHON OpraHU3alliu;

YMEHHUE B3aUMOJECHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U Ha3HAUYCHUEM;

TOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOU NEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOH WUJICHTUYHOCTH,
MIaTPUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PpEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE€ B
NESITEIIbHOCTU YYEHOT0;

OCO3HAHHE JINYHOTO BKJIAJ]a B IOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIFOUasi 3CTETHUKY HAYYHOI'O TBOPYECTBA,
npucyiero Gu3ndeckoi Hayke;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K pa3IuyHbIM cdepaMm mpodhecCHOHATBHOW JeATEILHOCTH, B TOM



YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOM, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyie mpodeccuu ¥ peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HM,

6) 3K0JI0rH4eCcKOro BOCIIUTAHMSA:

c(OpPMHUPOBAHHOCTh JKOJIOTHUECKOW KYJIbTYphI, OCO3HaHUE TIJI00aIbHOTO
XapakTepa SKOJOTUYECKHUX MPOoOIeMm;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JIECTBUIM B OKPY>KAIOIIEH Cpe/ie Ha OCHOBE
3HAHUSA LIeJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclMpeHre OmbITa JEATEIbHOCTH HKOJOTMYECKONM HaImpaBJIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUM 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (DU3UIECKON HAYKH;

OCO3HaHUE LEHHOCTUM HAYYHOW JAEATEIBHOCTH, TOTOBHOCTH B IPOLECCE
u3ydeHus:  (QU3UKKA ~ OCYLIECTBISATH  IPOEKTHYIO M HCCIEIOBATENIbCKYIO
NEeATeNIbHOCTh UHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBHI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE JeHCTBUS
ba3oBble 1ornueckue aAeiicTBUs:

CaMOCTOATENFHO  (OPMYJIUPOBATh M aKTyallM3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpENeNATh IEeNH JeSITEIHbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,

BBISIBIISITh  3aKOHOMEPHOCTH M MPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3HUECKUX SABJICHUSIX;

pa3zpabaThiBaTh IJIaH pEIICHHs] MPOOJIeMbl C Y4ETOM aHAlIM3a MMEIOIIUXCS
MaTepUalibHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJITATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJNHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciaenoBarebckmne 1eMCTBUSL:

BJIQJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHATHUSIMU M METOJaMHU
bu3nuecKol HayKu;

BJIAIETh HABBIKAMHU y4e€OHO-MCCIE0BATENIbCKON U MPOEKTHOM NEATebHOCTH
B 00s1acTU (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHusl 3aad (PU3UIECKOTO COJACpNKAHUS, MPUMEHEHUIO Pa3IMYHBIX



METOJI0B MTO3HAHUS,
BJIQJCTh BHJAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro

WHTEPIPETALUN, TPEeoOpPa30BaHUI0 M TPUMEHEHHUIO B PA3JIMYHBIX yYeOHBIX

CUTYaIMsIX, B TOM YHCIIC TIPH CO3JaHUH YICOHBIX TIPOEKTOB B 001acTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIIEACTBEHHBIE CBS3M W aKTyaJu3MpOBaATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOIAUTh apTyMEHTHl MJisi JI0Ka3aTelbCTBa
CBOUX YTBEPXKJICHHM, 3a/1aBaTh TapaMETPhl M KPUTCPUU PEIICHMS;

aHAMM3UPOBaTh TIOJIYYCHHBIC B XOJI€ PEIICHWS 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJadyM B 00Opa3oBaTEIbLHOM
JESATETHHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3NUKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B MPAKTUYECKYIO 00JaCTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TTIOAXOBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMTYCKAIOIINE ATbTCPHATUBHBIE PEIICHUS.

Pabora c nundopmanueii:

BJIAJIETh HAaBBIKAMU MOJy4eHUs UHPOpMaAIMU (HU3UUECKOTO COJEPKaHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIBLHO OCYIICCTBIATh IIOWCK, aHaJM3,
CHUCTEMATHU3AIMI0 W WHTEPIPETAlni0 WH()OpMAIMK pa3InYHBIX BUIAOB U (GopM
IIPEICTABIICHNUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIINH;

UCIIOJIb30BaTh  CPEJACTBa  WH(MOPMAIMOHHBIX M  KOMMYHUKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3allMOHHBIX
3aJlad ¢ coOMroJieHneM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, peCcypcocOepexeHusi, TMPaBOBBIX H OJTHUYECKHX HOPM, HOpPM
uH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOr0 COAEpKaHUS B Pa3NUYHBIX ¢opMarax c
y49éTOM Ha3HAYCHUS WH(POPMAIIUU | TIEICBOW ayIUTOPHH, BEIOMpAs ONITUMAIIBHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTH3aIUH.

KoMMyHMKATHBHbIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBUA:

OCYIIECTBJIATH 00IIIEHNE HA YpOKax (U3UKU U BO BHEYPOUHOU JEATEIHLHOCTH;

pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalldd M CMST4Yarh
KOH(DJIUKTBIL;

pPa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHUS C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U MHAUBUAYAJIHHOM



paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEMCTBHM C y4éToM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJOr0 YjieHa KOJUIEKTUBA;

OpUHUMATh L€JIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JIEUCTBUS 10 €€ JOCTHKEHHUIO: COCTAaBJISITH IUUIaH JCHCTBUH,
pacnpenenarth poJd C y4ETOM MHEHHMH y4YacTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaue€CTBO CBOEro BKJIAaJa M KaXJIOr0 YYAaCTHHKAa KOMAaH[bl B
o01ui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajgarartb HOBBIE IPOEKTHI, OLICHWBAaTh MWJIEH C IO3UIHMH HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE TMIOBEJEHUE B Pa3IUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHULIMATUBHBIM.
PerynsiTuBHBIE YHMBeEpCcaJbHbIe Y4eOHbIe eiCTBUA
Camoopranusanus:

CaMOCTOSITENIBHO OCYILECTBIATh IO3HABATENIbHYIO JESITENBHOCTh B 001acTH
(GU3MKKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a1a4H;

CaMOCTOATEJIbHO COCTaBJIATh IJIAH PEIICHHS PAcuyE€THBIX M KAadeCTBEHHBIX
3aj1a4, MJIaH BBIMOJIHEHUS IPAKTUYECKOW pabOThl ¢ YU4ETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKH Y4E€OHOTO MpeAMeTa Ha OCHOBE JTUYHBIX MPEIIOYTECHHIA;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IJPYAUIUU B 00JacCTH
(uU3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJbTATOB LEISIM;

BJaJeTh HABBIKAMU  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUMI M MBICIUTENBHBIX IIPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peieKCUM IS OLIEHKU CUTYallluH, BbIOOpa BEPHOTrO
peLIeHus;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHUKEHMUIO;

IPUHUMAaTh MOTHBBI W apryMEHTBl JPYrMX IIpH AaHAJIN3E€ pe3yJIbTaTOB



NEATENbHOCTH;

IpPUHUMATh ce0sl, MTOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTrUX TIPU aHajIu3e pe3yJbTaToB
NEeSTENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mpouecce noCTMXKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpamMMBbI
no ¢u3uKe IS YPOBHS CpPEIHEro oO0Imero oOpa3oBaHUs Yy OO0yYarOUIUXCs
COBEPILEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, peanoaararoImi
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHON AMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETyJINPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHHUMATh
OTBETCTBEHHOCTh 3@ CBO€ TIOBEACHHE, CIOCOOHOCTh aJalTUPOBAThC K
HYMOIMOHATEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMNM, BKIIFOYAIOLIEH CTPEMIICHUE K JTOCTHKECHHIO LIEJIA U
yCcrexy, ONTHUMM3M, HHHUIMATUBHOCTb, YMEHHE JACHCTBOBaTh HMCXOAS M3 CBOMX
BO3MOXKHOCTEH;

IMIMATHUHU, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTH €ro IPU OCYIIECTBICHUM OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BBICTPAUBaTh OTHOIIEHUS
C IPYTHMH JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3pemiaTh KOHPIUKTHI.

HNPEJMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YYarOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMepax poiib U MecTo (GU3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpa, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUYECKUX MOJIETIeH:
MaTepHalibHasi TOUKa, MHEpIUMaIbHas cUcTeMa OTcuéTa, abCOMIOTHO TBEPIOE TEIIO,
WJICAIBbHBIN Ta3, MOJEIHU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3aps]] MPU PEIICHUH (PU3NYECKHUX 3a/1ay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHMKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOpUH CTPOCHMS BELIECTBA U
AJEKTPOAMHAMUKU:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJUHEUHOE
JBUKEHUE, CBOOOJHOE TMaJIeHue TeJ, JBWKEHUE M0 OKPYKHOCTHU, HHEpLUS,
B3auMojieicTBUe Tel, nuddy3us, OPOYHOBCKOE JBHXKEHUE, CTPOCHUE KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHNE 00bEMa TeIl MPU HArpeBaHUM (OXJIKICHNUHN), TEIIIOBOE



paBHOBECHE, WCIIAPEHUE, KOHACHCAIMs, IUIABJIICHHE, KPUCTAUIM3alUs, KUIICHUE,
BJIQXKHOCTH BO3/yXa, [TOBBIIICHNUE AABJICHMS I'a3a IIPU €ro HarpeBaHUM B 3aKPBITOM
coCcyze, CBSI3b MEXIy [apaMeTpaMu COCTOSIHHMA Tra3a B H30MpoLeccax,
JJEKTpU3aLys TeJl, B3aUMOJCHCTBUE 3aPAIOB;

OINHCHIBATh MEXAHWYECKOE JIBUKEHHUE, MCIONb3Yys (PU3NUYECKHE BEIUYUHBL:
KOOpJMHATa, IyTh, IEPEMEIIECHHE, CKOpPOCThb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHAIbHAS JSHEPIrusi, MEXaHU4YeCKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUM MPaBUIBHO TPAKTOBATH
(GU3NYECKUNl CMBICT HCIHOJB3YEMBbIX BEIMYUH, HUX OOO3HAUCHUS M EIUHUIIBL,
HaXoAUThb (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHMHY C APYTUMHU
BEJIMYMHAMU;

ONMUCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SBIICHUS,
UCTIOJIb3Ysl (PU3MYECKUE BEIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKAsl SHEPIHsl XaOTHYECKOr0 JBHUKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs 3Heprus, pabora rasa,
KOO(QQUIUEHT MOJIE3HOIO JEHCTBUS TEIJIOBOIO JBUraTeNsl; IpU ONMCAHUU
OPaBWIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCHOJB3YEMBIX BEJIWYUH, HX
0003HAUYEHHUA W €IWHUIBL, HAXOAUTh (OPMYIbI, CBA3BIBAIOIINE JIAHHYIO
(pU3HYECKYIO BETUYUHY C JPYTUMHU BEINYNHAM;

ONMCBIBATh U3YUYECHHBIE FJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U MIEKTPUUECKUE
sBJICHUS (IIPOLIECCHI), UCTOJNIBb3Ys (PU3NYECKHUE BETUUYMHBI: AJIEKTPUUECKUI 3apsij,
AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIUAN, Pa3HOCTh ITOTEHIHAJIOB;
OpU ONHCAHWM TNPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMS U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOIINE
JaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTMMH BETMYMHAMU;

aHAIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIICHUS, UCIONb3Ys (PU3HUECKHUE
3aKOHBI U NIPUHLMIBL: 3aKOH BCEMUPHOTo Tsarotenus, 1, I u III 3akonsr HeroToHa,
3aKOH COXPAaHEHMs MEXAHUYECKOM JHEPIHM, 3aKOH COXPAHEHMs HMILYJIbCa,
OPUHIMUI CYNEPIO3ULIHMHA CWI, NPUHUMUII PaBHONPABUS WHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEN KUHETUYECKOW DHEPTUH TEIUIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHUS
JIEKTPUYECKOrO 3apsifa, 3akoH KysoHa, npu 3TOM pasinyaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUSA (TpaHUILIbL,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPHUHIMIBI JEHCTBUS MAalllMH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS UX OE30MACHOTO HCIONb30BAHUS B
MMOBCEIHEBHOM KM3HU;

BBIMOJHATh JKCHEPUMEHTHl MO HCCIENOBAHUIO (PU3MYECKUX SIBICHUN U



IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUU, NpPU ITOM
(GopMmynupoBaTth mpoOieMy/3ajady M TUIOTE3Y Y4YeOHOro HKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOIO0 00O0pYyIOBaHMS, MPOBOAUTH OMbBIT U
(GbOopMyIHpPOBATH BHIBOIHI,

OCYIIECTBIISAITH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUYMH, TIPU
STOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHHsS W HUCHOJIb30BaTh H3BECTHBIE
METO/IbI OIICHKH TOTPEITHOCTEH N3MEPEHHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIUYMHAMH  C
UCTIOJIb30BAaHUEM TMPSAMBIX H3MEPEHMI, MpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKcUpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIUYUH B
BUJI€ TabuuIl U TpauKOB, A€IaTh BBIBOBI IO PE3YJIbTaTaM MCCIIEA0BAHNUS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIICIOBaHUI B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W IMPOEKTHOU
JEeSITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1abOpaTOPHOTO
000pyI0BaHUS,

pemars pacuéTHbIE 3aJaud C SBHO 3aJaHHOW (DU3MUECKON MOJENblo,
UCTIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYMHBI B (DOPMYJIHL,
HEOOXOAUMBbIE JUIsl €€ pellleHus, NMPOBOJUTH Pacu€Thl M OLIEHUBATH PEaIbHOCTh
MOJTy4YE€HHOTO 3HaueHus (PU3NUECKOI BEIIUYUHBL;

peliaTh KaueCTBEHHBIC 3aJaUH: BRICTPAUBATh JIOTUYECKU HEMPOTUBOPEUNBYIO
LENOYKY pPACCYXIEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3ndecKue IBICHUS;

UCTOJb30BaTh  MpPH  pEIIEHUH  ydeOHBIX  3aJad  COBpPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U TPECTaBJICHUs YYEOHOU U HAay4YHO-MOMYJSPHOU MH(POPMALIUU, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH()OPMAILIUIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUl;

UCTIONb30BaTh TEOPETUYECKHE 3HaHWS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
i obecriedyeHus: 6€30MacHOCTU MPHU OOpaIeHUH ¢ MPUOOPAMH U TEXHHYECKUMU
yCTPOMCTBAMHU, ISl COXPAHEHUS 310pPOBbS M COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYXKaloIleH cpene;

paboTaTh B TpynIne ¢ BBHINOJHEHHEM pPAa3HYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh padOTy TPyNIbl, PaUMOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJeKBaTHO OLIEHUBATH
BKJIaJ] K&KJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMOn POOIIEMBI.

K xonHiy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM



YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMepax poiib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOJIETeH:
TOYCUHBINA AJICKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, sJIepHas
MOJEJIb aTOMa, HYKJIOHHAss MOJIEJIh aTOMHOTO Sipa MpU PEIIeHUU (PU3NIECKUX
3azay;

pacno3HaBaTh (pU3NYECKUE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU M KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBHUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, DJICKTPOMAarHUTHasE WHAYKIUS, JACHCTBME MArHUTHOrO TIOJS Ha
IIPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsll, SJICKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETa, OTPAKEHHE, MPEIOMIICHHUE,
uHTeppepeHuus, audpakuus W TOJsApU3alUs CBETa, JHUCIEpCUs CBETa,
dboTornekTpudeckuit 3gdext (potoaddekT), cCBeTOBOE AaBICHNE, BOSHUKHOBEHUE
JUMHENYaTOro CHEeKTpa aTroMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas
PaIuOaKTUBHOCTB;

ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEHIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJICKTPUUYECKYH)  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), UCMONB3Ys (PU3UYECKUE BEIUYUHBIL:
AJIEKTPUYECKUIN 3apsijl, CHJIa TOKa, JIEKTPUUYECKOE HAMPSKEHUE, AIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIAs CUia, paboTa TOKa,
WHIYKIHMS MarHUTHOrO Mojs, cuia Ammnepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIIKH, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJied, MEPHOoJl M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHType, 3apsj W CHJa TOKa B Ipolecce
TApMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSHUE U
ONTHYECKasi CHWJa JIMH3bI, TIPU OMHCAHWUU TPABWIHHO TPAKTOBATh (DU3UUYECKUUN
CMBIC]I HCIONB3YEMBIX BEJIIMYMH, WX OOO3HAYEHUS W EIUHUIIbI, YKa3bIBaTh
dbopMyIbl, CBSI3bIBAIONIME JAaHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBATh M3YYCHHBIE KBAHTOBBIE SIBICHUS M MPOLECCHI, HCIOIb3YS
¢bu3rueckre BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U
4acToTa CBETA, SHEPTUsl U UMIYJIbC (POTOHA, EPUOJI TIOJypaciaia, SHEPIus CBI3U
ATOMHBIX SIJIEp, MpPU OINHUCAHUM TMPABWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYWH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMHU BEIUYMHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBI;



aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBIICHUS, UCIIONB3YsS (U3HUECKHUE
3aKOHBI U MPUHIUIIBL: 3aK0OH OMa, 3aKOHBI MOCIIEIOBATEIHHOTO U MapaiIeIbHOTO
COCIMHEHUsI NPOBOJHUKOB, 3aKOH Jlkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHIYKIWH, 3aKOH MPSMOJUHEUHOT0 PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHe OWHINTeHHA st doTodrddexra,
3aKOH COXPaHEHWS HHEPTUHU, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpPaHEHUs MaccOBOr0 4HCIa, MocTyinaTrsl bopa,
3aKOH PaJIMOAKTHUBHOIO pacnaja, Iph 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYECKOE BBIPAKEHHE M YCIOBUS (TpaHULBbI, OOJAacTH)
PUMEHUMOCTH;

OTpEJIENATh HAIIPaBJICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJISi MPOBOJHHUKA
C TOKOM, cuJjibl Amnepa u cuiibl JlopeHna;

CTPOUTh W ONKCHIBATH HM300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI IO UCCIIENOBAHUIO (DU3UYECKUX SBJICHUM U
IIPOLIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH: MpU 3TOM
dbopmynupoBath TpoOieMy/3agady M TUNOTE3y Yy4eOHOro IKCIIEPUMEHTA,
coOHpaTh YCTaHOBKY W3 MPEJIOKEHHOIO0 00OpYyHOBaHMS, MNPOBOAUTH ONBIT U
(dbopMyIMpOBaTH BHIBOIHI,

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BEITUYHH, MIPU
9TOM BBIOMpaATh ONTHUMAJBbHBIA CIIOCOO W3MEPEHUS U HCMOJb30BaTh HM3BECTHBIC
METObI OLIEHKHU MOIPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (U3MYECKMX BEIMYWH C HCIOJb30BaHUEM
OPSIMBIX HM3MEPEHUMN: TMpU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH
pe3yibTaThl MOJYUYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BUAC TAONHUIl U
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEAOBAHMS;

coboaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIEIOBAHUI B
paMKax y4eOHOTO OKCIEPUMEHTa, Y4YeOHO-MCCIIEIOBATEIBCKOH W IMPOCKTHOM
JESTEHBHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M J1aOOPAaTOPHOTO
000pyI0BaHUA,

pemiatb pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCTIONB3YS (hU3HUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAIM3a YCIOBHS 3a7auu
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HeoOXonuMble NJisi €€ pelIeHUs], TPOBOJUTh PAacUEThl U OIEHUBATH PEATbHOCTH
MOJIYYE€HHOT'0 3HaYeHUs (PU3UYECKON BEJIUUMHBI;

peliaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JJOTUUECKHU HEMPOTUBOPEUUBYIO
LENOYKY pPACCYXIEHUI C OMOpOM Ha HM3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3UYCeCKHe SIBICHNUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4yeOHBIX  3aJady  COBPEMEHHBIC



UH(OPMAITMOHHBIE TEXHOJIOTHH JJIA TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAIIUN
U TPE/ICTaBIICHUs YYEOHOU U HAay4YHO-MOMYJSPHOM MH(POPMAILIUU, MMOTYYEHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATH MOJy4aeMyr0 HHPOpMAIIHIO;

OOBSICHSITh TMPUHLMIBL JEUCTBUS MAaIllMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOTO MCIIOIh30BaHUS B IMOBCEIHEBHON
KU3HH,

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHUE HAyKH, B OOBSICHEHHWE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3NKE B MOBCETHEBHOW >KU3HU
Jutst o0ecriedeHus: 6€30MacHOCTH MpU OOpAIllEHUU ¢ MPUOOPAMU U TEXHUUYECKUMU
YCTPOMCTBAMH, JJISI COXPAHEHHS 3J0POBbSI U COOIIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOILIEH CPEJIE;

paboTaTh B TpYIIE C BHIIOJHCHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh padOTy TPYIIbI, PalMOHAIBHO pACHPENENiTh OO0S3aHHOCTU U
IUTAHUPOBAThH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIQ/] KQXJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE paccMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne n/m HaumeHnoBaHue pa3nesoB u TeM KosnuyectBo 1yacos DJIEeKTPOHHbIE
NporpaMMsbl Bcero KoHnTpoibHbI IIpakTH4yecku (uu¢possbie)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypchbl
Paznen 1. PU3UKA U METO/bI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa U METO/bl HAYYHOT'O MO3HAHUS 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2
Wroro no pazaeny 2
Paszpen 2. MEXAHUKA
2.1 Kunemartuka 5 bub6nmoreka [IOK
https://m.edsoo.ru/7f41bf7
2
2.2 Jlunamuka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf7
2
2.3 3aKOHBI COXPAHEHUS B MEXAHHUKE 6 1 1 bubmuoteka [JOK
https://m.edsoo.ru/7f41bf7
2
Nroro no pazaeny 18
Pasznen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubnuoreka [IOK
TECOPHUH https://m.edsoo.ru/7f41bf7
2
3.2 OCHOBBI TEPMOJIUHAMUKHI 10 1 bubmmoreka [JOK

https://m.edsoo.ru/7f41bf7
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2

3.3 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 bubnuoreka [JOK
da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf7
2
Hroro no pazgeny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DJNIeKTPOCTaTUKA 10 bubnmoreka [JOK
https://m.edsoo.ru/7{f41bf7
2
4.2 [TocTossHHBIN 7IEKTpUYECKHl TOK. TOKH B 12 bubmuoreka [JOK
pa3JIMYHBIX cpeaax https://m.edsoo.ru/7f41bf7
2
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KITACC

Nen/m | HammeHoBaHme pa3iesioB U TeM KosnuyectBo yacos DJIEeKTPOHHbIE
MPOrpaMMsbl Bcero KoHTpo/bHBI IIpakTHyeckn (uudpossbie)
e padoThbl e padoThI o0pa3oBaTe/bHbIE
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
1.1 MaruauTtHoe nose. DIeKTpOMarHUuTHas 11 1 3 bubmuoreka [IOK
WHIYKIUS https://m.edsoo.ru/7f41¢97
c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHn4eCcKUe U 3JIEKTPOMArHuTHhIE 9 1 bubnuoteka [JOK
KoJIeOaHus https://m.edsoo.ru/7f41¢97
c
2.2 MexaHu4eCcKHe U 3JIEKTPOMAarHUTHbIE 5 1 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41¢97
C
2.3 Onruka 10 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c97
c
Wtoro no pazaeny 24

Pazgen 3. OCHOBBI CHHEIIMAJIbHOM TEOPUU OTHOCUTEJILHOCTH

3.1 OCHOBBI cIEUATIBHOW TEOpUH 4 1 but6mmoreka [JOK
OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41¢97
c
Hroro no pasneny 4
Pa3nea 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKH 6 bubmuoreka [JOK
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https://m.edsoo.ru/7f41¢97
c

4.2 Crpoenue aToma 4 bubnmoreka [JOK
https://m.edsoo.ru/7f41¢97
c
4.3 ATOMHOE AP0 5 but6mmoreka [IOK
https://m.edsoo.ru/7f41¢97
c
Hroro no pasneny 15

Paznesa 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPHU3UKH 7 bubnmnoreka [JOK
https://m.edsoo.ru/7f41c97
c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOLIEE IIOBTOPEHUE
6.1 O06o0maroriee MOBTOPEHHE 4 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97
c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAMOCBOEHUS
OCHOBHOM OBPA30BATEJBHOM IIPOT'PAMMBI

10 KITACC

Kon

NpoBepPsIeMOro
pe3yJabTarta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHusA

10.1

JIeMOHCTpHpOBAaTh Ha TMpHUMEpax pojib U MecTo (U3MKH B
(opMHpPOBAaHUN COBPEMEHHOM HAayyHOW KapTHUHBI MHUpPA, B Pa3BUTHUU
COBPEMEHHOW TEXHMKH M TEXHOJIOTMH, B IIPAKTHYECKOMN IEATEIBHOCTH

JIIOJIEN.

10.2

VY4uTBHIBaTh TPAHULBI IPUMEHEHHUS U3YYEHHBIX (PU3UUECKUX MOJIENICH:
MaTepualibHas TOYKa, MHEpIHajdbHas cHcTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TEJO, UACATBHBIN T'a3; MOAEIN CTPOCHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM DJIIEKTPUYECKHM 3aps] — IMpPHU PpPELICHUU

¢bu3nueckux 3a1ad.

10.3

PacnosnaBathe pusmdeckue siBiaeHus (mporecchl) U OOBACHITH UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYISIPHO-KHHETHYECKOW TEOPHUH
CTPOCHHUSI BEIIECTBA M  DJIGKTPOJAMHAMHUKHU: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUXKEHHUE, CBOOOJHOE MaJcHue
T€J, JBW)XEHUE IO OKPYKHOCTH, MHEPLUs, B3aUMOACHCTBHE TEI;
nuddysus, OpPOYHOBCKOE MABWIKEHHE, CTPOCHHE IKUAKOCTEH U
TBEPABIX  TeJ, M3MEHEHHEe 00bEéMa Tel MpU HArpeBaHUU
(oxJaxaeHuu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHIACHCAIIMs,
IJIABJICHWE, KPUCTAUIM3alMsl, KUIEHUE, BJIAXHOCTh BO3]yXa,
MOBBIICHNE JABJIEHUS I'a3a IPU €ro HarpeBaHUU B 3aKPBITOM COCY/E,
CBA3b MEXJy I[apaMeTpaMHU COCTOSIHMSI ra3a B M30INpOLECCax;

QJICKTpU3aluA TCI, BBaHMO,Z[efICTBHC 3apAaa0B.

10.4

OnuchiBaTh MEXaHUYECKOE JIBKEHHE, MCIONb3ys (U3NYECKue
BEJIMYMHBI: KOOPAMHATA, IIyTh, NEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWIa, HMIYJbC Tela, KUHETUYeCKas DJHeprus,
NOTEHIMAJbHAs JHEeprus, MexaHuueckas paboTa, MexaHUYecKas
MOIIHOCTb; IIPU ONUCAHUU MTPABUIBLHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAUEHUS W €IWHHUIBI, HAXOJIUTh
(bopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C JIPYTHMHU

BCIIMYMHaAMU.

10.5

OnuceIBaTh H3YUCHHBIC TCIIJIOBLIC CBOMCTBA Te€JI M TEIUIOBBIC

SABJICHUA, HCIIOJb3YyA (bmnqecm/le BCJIMYMHBI: JaBJICHHC Tasa,




TeMIIEpaTypa, CpEIHssl KUHETHYeCKas DHEPrus XaoTHUYECKOIO
IOBUKEHUS MOJIEKYJ, CpPEIHEKBagpaTHU4Has CKOPOCTb MOJIEKYI,
KOJMYECTBO  TEIUIOThI, BHYTpPEHHSs dSHeprus, pabora Trasa,
KOX(p(GUIIUEHT TOJIE3HOTO JEHCTBHS TEMJIOBOTO JBUTATENs; TIpU
OIMCaHUHU IIPaBUIILHO TPaKTOBaTh ¢buznyeckuit CMBICII
UCIOJB3YEMBIX BEJIMYMH, MX OOO3HAU€HUs M EAMHHULbI, HaXOAWUTH
(GbopMyJIbl, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMHU

BCIIMYHHaAM.

10.6

OnucelBaTh H3y4YEHHBIE JJIEKTPUUECKUE CBOMCTBA BELIECTBA U
AIIEKTPUYECKUE  SABIEHUS  (IIPOLIECCHI), HUCIMONB3Yd  (U3UYECKUE
BEJIMYMHBI: JNEKTPUYECKUN  3apsll,  JJEKTPUYECKOoe  TOoJIe,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, pPa3HOCTh IOTEHUUAIOB; IHpHU
OMUCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICI UCTIOIB3YEMBIX
BEJIMYMH, WX OO0O3HAUYEHUS U EOUHUIIBI, YKa3blBaTh (POPMYJIBL,
CBS3BIBAIOLME JAHHYIO  (U3MYECKYI0 BEIUMYMHY C  JIPYTUMHU

BCINYHUHaAMMU.

10.7

aHAJTU3UpOBaTh (PU3MYECKHE TMPOLECCHl M SABJICHMS, HCIONb3Ys
¢bu3nyecKkre 3aKOHbI U MIPUHIIUIIBI: 3aKOH BCEMUPHOTO TArorenus, I, 11
n III 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHsI MEXaHUYECKOW IHEpPruu,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLHUI CYNEPIO3ULUN CUJI, IPUHIUIT
paBHOIIpaBUsA  WHEPLUUAIbHBIX CHUCTEM  OTCYETA;  MOJIEKYJSAPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUS BEIIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETHMYECKOM DSHEPruM TEIUIOBOTO JBHKEHHUS MOJIEKYJ C
aOCOFOTHON TeMIlepaTypoid, MEepBHI 3aKOH TEPMOIMHAMHKH; 3aKOH
COXPAaHEHHUsl JJIEKTPUYECKOro 3apsina, 3akoH Kysona; mpu 3Tom
pa3ianyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4ecKoe

BBIpAKEHHUE U yCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH.

10.8

OOBSACHATH OCHOBHBIC TPHHIUIILI JEHCTBUS MAIWH, MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3iuyaTh YyCIOBUS UX 0€30MacHOro

HCIIOJIb30BaHUs B HOBCGI[HGBHOf/i KU3HU.

10.9

BBITIONHATE AKCIIEPUMEHTHI TI0 HCCIICI0OBAHUIO (PU3UICCKUX SIBICHUN 1
MIPOLIECCOB C MCIIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX H3MEPEHUN; TIpU
5ToM (opmynupoBaTh mpobieMy (3alady) W THUIOTE3y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEIUIOKEHHOTO

000pyI0BaHUs, IPOBOIUTH OMBIT M (POPMYITUPOBATH BBHIBOIBI.

10.10

OCyH.[QCTBJISITL OpsAMBIC W KOCBCHHBIC H3MCPCHUMA (1)I/I3I/I‘-I€CKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/IpaTB OIITHMAJIBHBIH CIIOCO0 HU3MCPCHUA U

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKU HOl"peH_IHOCTef/'I H3MepeHHﬁ.

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAYy (U3MYECKIMH BEIWYHMHAMHU C




WCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHHUM; MPU 3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (DUKCUPOBATh pE3yJbTaThl TOJYYCHHOW 3aBUCHMOCTH
(MBUYECKUX BEIMYWH B BUJE TAOIUI ¥ TPadUKOB, JACNIaTh BHIBOBI IO

pe3yJibTaTaM MCCIIEOBAHMUS.

10.12

CobmomaTh TpaBmia 0€30MacHOTO Tpyda TpU  MPOBEICHUU
HCCIAEAOBAaHMN B  paMKaxX ydeOHOTO OJKCIEpUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOEKTHOM AEATEIBHOCTH C HMCHOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYAOBAHHUS.

10.13

Pemarp pacuérHbie 3aauul ¢ SBHO 3aJaHHON (PU3NYECKOM MOJEIBIO,
WCIIONB3Ysl (PU3MUYECKHE 3aKOHBI W TPUHIIMIIBI, HAa OCHOBE aHaJIM3a
YCIOBHSL  3a7a4d  BBHIOMpPATh (DU3UYECKYIO MOJENb, BBIACIATH
¢busznyecKkrue BEIWYUHBI U POPMYIIBI, HEOOXOAMMBIE TSl €€ pelieHus,
MPOBOJIUTH PACU€Thl U OLEHUBATH PEANLHOCTH MOJIYYEHHOTO 3HAYEHUS

(bu3nYeCcKOil BETUYHHBI.

10.14

Pemars Ka4eCTBEHHBIE 3a7a4H: BBICTPANBATh JOTHUYECKHU
HENPOTUBOPEUMUBYIO LEMOYKY PACCyXACHUW C OMOpPOM HAa M3YUYEHHbIC

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘leCI(I/Ie SABJICHUS.

10.15

Hcnonb3oBaTh NOpU  pELIEHMHM Yy4YyeOHBIX 3ajjad  COBPEMEHHBIE
MH(OPMALlMOHHBIE TEXHOJIOTUU JUId IIOMCKA, CTPYKTYpUpPOBaHUS,
MHTEpNpEeTallud M TPEACTABICHUS Y4YeOHOW M HAyYHO-TIOMYJISIPHOU
MHpOPMALINKY, TOTYYEHHOW W3 pa3iMYHBIX MCTOYHHKOB; KPUTHYECKU

aHAJIM3UPOBATh MOTyYaeMyI0 HH(OPMALIUIO.

10.16

[IpuBoauTE TpHUMEPHI BKIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHA.

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS 1O (DU3MKE B IOBCEIHEBHOU
KU3HM JJI o0ecrieueHus: 0€30MacHOCTH MpU 00paleHnu ¢ mpudopamu
U TEXHUYECKUMH YCTPOMCTBaMH, Ul COXPAaHEHUS 310pPOBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOT'O IMTOBEACHUS B OKPY)KaIOH_ICﬁ cpeac.

10.18

PaGoTaTh B rpynme ¢ BBIMOIHEHUEM PA3THYHBIX COLUMATIBHBIX POJIEH,
IUIaHUPOBAaTh  pabOTy  TIpyHmbl, palMOHAIBHO  PACHPEIEIATh
00s3aHHOCTH M IUIAHUPOBATh JACSATENBHOCTh B HECTaHJAPTHBIX
CUTyallUsX, aJ€KBATHO OLIEHMBATh BKJAJ KaXXJOr0 U3 YYaCTHUKOB

IPYIIIBI B pelIEHHE paccMaTpUBAEMOM MpoOIeMBbl.

11 KUIACC




Kon
MpoBepPSIeMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOI MPOrpPaMMbI CpPeIHEro 001ero 06pa3oBaHusA

11.1

JemoHcTpupoBaTh Ha TNpuUMepax pojb U MecTo (u3MKu B
(bopMHpPOBaHUN COBPEMEHHON HAayYyHOW KapTHUHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHWM, B INIPAKTUYECKOU NEATEIbHOCTH

JIFOJIeH, 1IEJIOCTHOCTh U €AMHCTBO (PM3MUECKOU KapTHHBI MUPA.

11.2

Y4auTBIBaTh TPAHULBI TPUMEHEHHS U3YYEHHBIX (H3MUECKUX MOJIENCH:
TOYEUYHBIN ICKTPUUECKUN 3apsl, slepHasi MOJEIb aTOMa, HyKJIIOHHAs

MOZCIIb aTOMHOI'O Apa IMpU pCHICHUN (1)I/I3I/I‘IGCKI/IX 3aJa4.

11.3

PacmnoznaBate (usndeckue sBieHHS (MPOIECCH) U OOBICHATH UX Ha
OCHOBE 3aKOHOB QJICKTPOAWMHAMUKN u KBaHTOBOU (1)I/I3I/IKI/IZ
ANIEKTpUYECKasi IMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE  JIGHCTBHSI  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
QJIEKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MArHUTHOTO TIONST HA
IMPpOBOAHUK C TOKOM H I[BI/DKYHII/IfICSI 3apsaa, SJICKTPOMAarHUTHBLIC
Kosie0aHusT W BOJHBI, MPSIMOJIMHEHHOE paclpocTpaHEHHE CBeTa,
OTpaXEHHEe,  TpelioMIiecHHe, UuHTepdepeHims, audpakuus u
MoJIsIpU3aIusl CBETa, JUCIIEPCUs CBeTa, (OTOIIEKTPUISCKUN AP EKT
(poroaddext), cBeToBOE MaBlIeHUE, BO3HUKHOBEHHE JMHEHYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas M  HCKYCCTBEHHAs

PaaruOaKTUBHOCTD.

11.4

OmnuceiBaTh  M3yYCHHBIE CBOWCTBA  BEIIECTBA  (DJICKTPUYECKUE,
MarHuTHBIE, ONTHYECKUE, DIIEKTPUUECKYIO MPOBOJAUMOCTD Pa3IUYHBIX
Cpell) U DIEKTPOMATrHUTHBIC SBIEHUS (MIPOLIECCHI), HCIOIB3YS
¢busznyeckue  BENUYMHBL:  JJEKTPUYECKUH  3apsa, cuia  TOKa,
JNEKTPUYECKOE  HAINpPSDKEHUE,  DJIEKTPUYECKOE  CONPOTHUBIICHUE,
pazHocth moteHmanos, JJIC, paboTa TOka, UHIYKIHUS MAarHUTHOTO
nosst, cuna Awmmepa, cuna JlopeHua, HMHIYKTUBHOCTb KaTyIIKH,
SHEPrUsl SJIEKTPUYECKOr0 M MArHUTHOTO TMOJIEH, MEPUOJ M 4YacToTa
Kose0aHuil B KoeOaTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B Ipoliecce
rapMOHUYECKHUX 3JIEKTPOMArHUTHBIX KoseOaHuH, ¢boxycHoe
paccTosTHUE W ONTHYECKash CUjla JIMH3bI; IPU OMMCAHUM MPABUIBHO
TPaKTOBaThb (PU3WYECKUI CMBICT HCHOJB3YEMbIX BEJIMYUH, HX
0003HAUCHUS W €IUHMIIBI, YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE

AAaHHYIO (1)I/I3I/I‘~IGCKYIO BCJIIMYMHY C APYT'UMHU BCIIMUUMHAMMU.

11.5

OnuceiBaTh HN3YYCHHBIC KBAHTOBBIC SABJICHUA U IIPOLECCHI, UCIIOJIb3Ys
(bI/IBI/ILICCKI/IC BCJIMYHUHEBI: CKOPOCTh JJICKTPOMAarHMTHBIX BOJIH, JJIMHA

BOJIHBI M 4YaCTOTa CBETA, JHEPIUA U HUMIIYJIbC (1)0TOHa, nepuona




nojypaciaaa, OSHEpPIrusaA CBA3M ATOMHBIX AACP, IMPH OIHMCAHUU
MNpaBHUJIBHO TPAKTOBATb (1)I/I3I/I‘ICCKI/II71 CMBICJI UCITIOJIb3YCMbIX BCJINYHH,
nX 0003HAYECHHSA U CIAWHUIIBI, YKa3bIBaThb q)OpMy.]'II)I, CBA3BIBAIOIIMEC
JaHHYIO (bHSI/I‘-ICCKYIO BCIIMYUHY C JPYT'UMU BCIINYHNHAMH, BBIYUCIIATH

3HAYCHHUC (I)H3PI‘1ICCKOI>1 BCJINYHMHEI.

11.6

Ananu3upoBaTh (QU3UYECKHE TMPOLECChl M SBIEHUS, HUCIOIB3YS
¢bu3uvecKkue 3aKOHBI W TPUHIUIBL:  3ak0oH OMa,  3aKOHBI
MOCJIEIOBATEILHOTO M MMApaJUIeIbHOTO COEIMHEHHS TPOBOJAHHUKOB,
3akoH Jlxoyns — JleHna, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKUWHU, 3aKOH
MPSIMOJIMHEHHOTO pacnpoCTpaHEHHs CBETa, 3aKOHbI OTPAKEHUS CBETA,
3aKOHbl  NPEJIOMJIEHUS  CBETa, ypaBHEHHWE OWHIUTEHHa A
dorordderra, 3aKOH COXpPAHCHHS DHEPTUH, 3aKOH COXPAHCHHUS
UMITYJIbCAa, 3aKOH COXPaHEHHUs DJIEKTPUUYECKOro 3apsja, 3aKOH
COXpaHEHHUsI  MaccoBOro  uwWcna, mnoctynarel bopa, 3akoH
paaMoOaKTUBHOIO paclajaa, TMpuh dOTOM pa3iIudaTh CIOBECHYIO
(OpMYIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBHIPAKCHHUE U YCIIOBHS

(rpanuLIbI, 06J1ACTH) TPUMEHHUMOCTH.

11.7

OHpCI[eJ'IHTB HaIlpaBJICHUE BCKTOpPAa HWHAYKIOUWHW MArduTHOI'O I10JI

MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuibl JIopeHniia.

11.8

CtpouTh M ONKHCHIBATH H300paXEHHE, CO3/]aBAEMOE IUIOCKHM

3€pKajoM, TOHKOW JIMH30M.

11.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3MUECKUX SABICHUN U
IIPOLIECCOB C UCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUM; NpU
3ToM (opMyIHpoBaTh TpobieMy (3amady) W TUIIOTE3Yy Y4eOHOTro
HKCHEpUMEHTa,  coOMpaTb  YCTaHOBKY W3  IPEJUI0KEHHOTO

000py10BaHusl, MPOBOJIUTH OMBIT U (POPMYIHPOBATH BHIBOIBI.

11.10

OcymiecTBiIATh TpsSMBIE ¥ KOCBEHHBIE W3MEpeHUs (Pu3muecKux
BEJIMYMH; MPU 3TOM BHIOMPATh ONTHUMAJBHBIN CIOCOO M3MEpeHUs U

HCIIOJB30BAaTh U3BCCTHBIC MCTOdbI OLICHKH HOFpCIHHOCTGﬁ H3MepeHHﬁ.

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH C HMCIIOJIb30BaHUEM
NPSAMBIX ~ W3MEPEHWH; IIpU O3TOM KOHCTPYHpPOBAaTb  YCTaHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJIYYCHHOM 3aBHCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJE TaONUL U rpaduKoB, JAeaaTh BbIBOABI IO pe3ysbTaTaM

HUCCICIOBaHUs.

11.12

CobOmomaTe mpaBuia 0Oe30MacHOTO TpyAa TpH  IPOBEICHUU
UCCIIeI0BAaHUI B pamKax yueOHOro JKCIIEPUMEHTA,
y4eOHO-MCCIeI0BATEICKOM M MPOEKTHOW  JEeSTENBHOCTH  C
UCTIOJIb30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO

000opya0BaHMUS.




11.13

Pemate pacuéTHble 3aa4M C SIBHO 33/JaHHOW (DPU3MYECKOH MOJENbIo,
UCTONb3ysl (PU3MUECKUE 3aKOHBbl M TPHHLUIBI, Ha OCHOBE aHalIn3a
yCIIOBUSL  33/Ja4yd  BbIOMpaTh  (U3MUECKYIO MOJENb, BBIICNATH
¢usnveckre BeTMUUHBI U (POPMYIIBI, HEOOXOAMMBIE AT €€ pelIeHus,
IIPOBOJUTH PACUETHI U OLEHUBATH PEAIIBHOCTD ITOJIYYEHHOTO 3HAYCHUS

(bu3nYeCcKOil BETUYHHBI.

11.14

Pemars Ka4eCTBEHHBIE 3a7a4Hu: BBICTPANBATh JOTHYECKHU
HEMPOTUBOPEUUBYIO LEMOYKY PACCyXACHUN C OMOpPOM HAa MU3YUYEHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘leCI(I/IC SABJICHUS.

11.15

Hcnonb3oBaTh NOpU  pELIEHMHM Yy4YeOHBIX 3ajjad  COBPEMEHHBIE
MH(OPMALlMOHHBIE TEXHOJIOTUU Ul T[OMCKa, CTPYKTYpUpPOBaHUS,
MHTEPNpETallid W TPEACTABICHUS Y4YeOHOW M HAyYHO-TIOMYJISIPHOU
MHPOPMALIMY, TOTYYEHHOW M3 pa3iIMYHBIX MCTOYHHKOB; KPUTHYECKU

aHAJIM3UPOBATh MOTy4aeMyI0 HH(OPMALIUIO.

11.16

OOBSCHATh NMPUHLUIBI ASUCTBUS MaIIWH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBUS MX O€30IaCHOTO HCIOJIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE IpUMEPHI BKJIAJa POCCUICKUX M 3apyOekHbIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE IPOLECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOTHIA.

11.18

Hcnonk30BaTh TeopeTHYECKHE 3HaHUS MO (U3UKE B IMOBCEAHEBHOMN
KU3HH JJ1 o0ecrieueHus: 0€30MacHOCTH MpU OOpaIeHnH ¢ pudopamMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpPAaHCHUSA 3O0POBbA U

COOJIIOJICHUS HOPM KOJIOTHYECKOT0 TIOBEACHHUS B OKpY KarloIleH cpejie.

11.19

PaGotaths B rpymie ¢ BBHIIOJIHEHHEM PA3IUYHBIX COLMATBHBIX POJICH,
IUTAaHUpOBaTh ~ pabOTy  TpyMIbl,  pPalUMOHAIBHO  paclpeneniTh
O00s3aHHOCTH U IUIAHUPOBATh JCSATEILHOCTh B  HECTaHAAPTHBIX
CUTyallUsiX, aJEKBATHO OLEHUBATh BKJAJ KaXJIOT0 M3 YYaCTHHKOB

IPYIIBI B PELIEHUE paccMaTpuBaeMoi poOIeMBl.




10 KJIACC

HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

Kon
pa3ien
a

Kox npoBepsiemoro
3jeMeHTa

[IpoBepsiemble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOABI HAYUYHOI'O ITO3HAHUW A

1.1

duszuka — Hayka o npupone. HayuHbie
METO/Ibl IO3HAHUS OKpY:Karouero mupa. Ponb
DKCIIEPUMEHTa W TEOpUUM B  IPOLECCe

MMO3HaHHUA IMPUPOILL. 3KCHCpI/IMeHT B (bH3HKe .

1.2

MopenupoBanue (QU3NYECKUX SIBICHUH U
npoueccoB. Hayunbie runoressl. Guznueckue
3aKOHBI U TEOPUHU. ['paHUIBI MPUMEHUMOCTH
buznuecKux 3aKOHOB. [Ipunuun
cooTBeTcTBUSA. Ponmp u wmecto Qusuku B
GbOpMUPOBAaHUM  COBPEMEHHOW  Hay4HOU
KapTHUHBI MHpa, B MPaKTUYECKON

JIESTEIbHOCTH JIIOAEH

MEXAHUKA

2.1

KNMHEMATHKA

2.1.1

Mexaandeckoe JBHIKCHUC. OTHOCUTENIHFHOCTD
MEXaHHUYCCKOIo ABHMKCHNA. Cucrema oTcuéra.

Tpaexropus .

[Tepemerienue, cKOpoCTh (CpelHss CKOPOCTH,
MTHOBEHHAsi  CKOPOCTh) W YCKOpPEHHUE
MaTepuaibHOM TOYKH, UX MPOEKIHMH HA OCHU
CHUCTEMBI KOOpPJIMHAT. Crnoxenue

MIEPEMEILECHUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHEMHOE JIBHKEHUE. I'paduxu
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOPEHUH, Iy TH U NepEMELLEHUS

MaTepHaHBHOﬁ TOYKHU OT BPEMCHH.

CBoOonHoe mageHue. Y CKopeHne CBOOOHOTO

MaJICHUA.

KpuBonuneitnoe nBuxeHue. PaBHOMepHOE




JABHUKCHHUC MaTepI/IaJILHOI\/'I TOYKHN 110
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAas
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHnueckue  ycTpOMCTBA: CIUIOMETD,
JIBUKEHHE CHapsAIOB, LEMHbIE U pPEMEHHbIE

nepeaadu

IIpakTrueckue paboThI. N3smepenune
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOIIEHUS MEXAY MyTAMH, TPOUICHHBIMU
TEJIOM  3a  IIOCJIENOBATEIbHBIE  PaBHbIC
MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBW)KEHUU C HAYaJIbHOM CKOPOCTBIO, PaBHOU
Hy10. M3ydeHne IBUKEHUS apuKa B BI3KOU
JKUIKOCTH.  M3yueHume  IBMKEHUA — Tena,

OpOILIEHHOT0 TOPU30HTAIIBHO.

2.2

JTMHAMUKA

2.2.1

[TpuHnumn OTHOCHUTEIILHOCTH [Namuies.
IlepBbii 3axkoH HeroToHa. HMHepuuanbHbIe

CHUCTEMEI OTCUETA .

222

Macca tena. Cuna. [IpuHuun cynepno3unuu

CHIJI.

223

Bropoii 3akoH HbproTOHa U1 MaTepHalbHON
TOYKM B MHEPHUAIBHOW CHCTEME OTCUYEéTa
(MCO). Tpermit 3axkoH Helorona s

MaTCpHAJILHBIX TOYCK.

22.4

3aKoH BCCMUPHOTO TATOTCHUA. Cuita TSOKECTH.

[TepBast kocMuyeckas CKOpocTb. Bec Tena.

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka.

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJNbKEHUST W CcHJla  TPEHUs  TOKOAL.
Kosddumuent tpenus. Cuna conpoTUBICHUS

IIpyu ABHKCHHUHA TCJIa B )KUJAKOCTH UJIU I'a3e€.

2.2.7

[TocTynarenbHoe U BpaliatelbHOE ABUKCHUE

a0COJIFOTHO TBép,I[OFO TCIa.

228

MOMEHT CHIIBI OTHOCHTEIBHO OCH BpalicHuA.

[lnedo cunbl. YcnoBUsl paBHOBECHUSI TBEPAOTO




tena B UCO.

229

TexHuueckne  yCTpOMCTBAa:  MOIUIMITHHUKH,

ABMIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB.

2.2.10

[IpakTuueckue pabotel. M3ydueHue ABMKEHUS
Opycka TI0 HAaKJIOHHOW TUIOCKOCTH TOJ
JIECTBMEM HECKOJbKUX cwi. HccnenoBanue
3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HHMKAIOIIHUX
B AehOopMHpPYEMOl TPYXHUHE U PE3UHOBOM
oOpasiie, OT BeIMYMHBI UX JAedopMalnu.
Uccnenosanue YCIIOBUI paBHOBECHS

TBép)lOl"O TCJIa, UMCIOIICTO OCh BPAIlICHHA.

2.3

3AKOHbBI COXPAHEHNW A B MEXAHUKE

23.1

I/IMHYJ'ILC MaTepHaHLHOﬁ TOYKH, CHUCTCMbI
MaTCpHAJIbHBIX TOYCK. I/IMHYJ'H)C CHJIBI H

HN3MCHCHHEC UMITYJIbCA TCJIA .

232

3akoH coxpaHenuss ummyibca B HCO.

PeakTuBHOE IBHXKEHHE.

233

PabGora cubl

234

MOoOIIHOCTD CHIJIBI

235

Kunernueckast 3Heprusi MaTepUaIbHON TOYKH.

TeopeMa 0 KHHETHUYECKOH OHEpPIruun

2.3.6

IlorenumansHas oHeprus. IloTeHnumanbHas
JHEPrus yIpYro ne(popMHUPOBAHHON
npykuHbl. lloTeHnmanbHas 5SHeprus Tena

BOJIM3H IMOBEPXHOCTHU 3eMin.

2.3.7

HOTGHHI/IEU'H)HI)IG N HCIIOTCHIMAJIbHBIC CHIJIBI.
CBs13b pa6OTBI HCIIOTCHLHHAJIBHBIX CHII C
HU3MCHCHHCM MEXaHUYECKOMH SHECPIrun
CHCTCMbI TCII. 3aKoH COXpaHCHHA

MEXaHUYECKON IHEPTUU

2.3.8

anyme " HCYIIPYTHUEC CTOJIKHOBCHUA.

239

TexHu4eckue yCTpONCTBA: JBHKCHHUE DAKET,

BO,Z[OMéT, KOIICP, pr>KPIHHLII>i IIHUCTOJICT.

2.3.10

[Ipaktnyeckue paboTel. M3ydenue cCBs3M
CKOpPOCTEH TeJll IpU HEYNpPyroMm yIape.
HccnenoBanne CBsi3u  pabOTBI  CHIIBI  C

W3MCHEHHEM MEXaHHYCCKOU OHCPI'UH TCIa.




MOJIEKYJISAPHA A ©®U3NKA U TEPMOJVMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. BpoyHoBckoe
neuxenne. [luddysus. Xapakrep ABIKEHUS U

B3aMMOJICHCTBHS YaCTHI] BEIISCTBA.

Mopgenu CTpoeHHMs Ta30B, JKHUAKOCTEH U
TBEPABIX TeN W  OOBSCHEHHWE CBOMCTB

BEILIECTBA HA OCHOBE 3TUX MOJECIICH.

Macca wMonekyn. KonnuectBo BeliecTsa.

[TocTostHHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u eé

usmepenue. lllkana remneparyp Lienscus.

Monenr  uneanbHoro  rasza.  OcHOBHOe
ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKO

TCOpHU UACATILHOI'O Ia3a.

AOGcomoTHas TeMIieparypa Kak Mepa cpeaHei
KMHETUYECKOW SHEPruu TEIIOBOTO JIBHKEHUS

yacrtull ra3a. lllkana remnepatyp KensBuna.

VpaBuenne Knanelipona — Mengeneesa.

3akoH /lanbTOHA .

I"a3oBbI€ 3aKkoHBI. M30mpoLiecCchl B HACAITBHOM
ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA!

u30TepMa, U30X0pa, H300apa.

TexHuueckue  yCTpOHCTBA:  TEPMOMETD,

O6apomerp.

3.1.10

[TpakTuueckue pabotbl. M3mepeHune wmacchl
BO3/yXa B KJIaCCHOW koMHate. MccmenoBanue
3aBHCHUMOCTH MEX]y MapaMeTpaMu COCTOSHUS

Pa3peKEHHOTO Ta3a.

3.2

OCHOBbI TEPMOJIMHAMUMKHA

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHsA
JHEPrusl TEPMOAMHAMHUYECKOM CHCTEMBI U

CII0COOBI €€ N3MEHEHUS.

3.2.2

KonnuectBo TemnoTsl u pabota. BHyTpeHHss

SHEPTHd OAHOATOMHOI'O NACAJIBHOT'O rasa.

3.23

Bungsl TCIuIONCpeaAaYr: TCIIOIIPOBOAHOCTD,




KOHBEKLHUA, U3aydeHue. TeltoéMKOCTh Tea.
VaenpHas TemIoEMKOCTE BemiecTBa. Pacuér

KOJIMYCCTBA TCTIJIOTHI IIPU TCTUJIONICPLCIAUC .

324

IIepBb1it 3aK0H TepMOAUHAMUKH. [[pumeHeHne
IIEPBOTO 3aKOHa  TEPMOAVHAMHUKHU K
nzonpoueccam. ['paduyeckas uHTEpHIpeTaALUs

paloTsI rasa.

3.2.5

TemmoBble MamuHbl. [IpuHIMOBL  AEHCTBUS
TEIUIOBbIX MamuH. [Ipeobpa3zoBaHus sHepruu
B TemioBbix MammHax. Koadduuuent
nonesHoro  geiictBus  (manee —  KIIJ)

temioBoid mamuHkl. [{ukin Kapuo u ero KII/I.

3.2.6

Bropoii 3aKOH TEPMOAUHAMUKH.
HeoOpatumocTs mpoueccoB B IPUPOE.
Tennossle JIBUTaTENIH. OKOJIOTHYECKHE

pO0JIEMBI TETIJIOIHEPTETUKH.

3.2.7

Texnuueckue YCTPOMCTBA: JIBUraTesb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAUJIBHUK, KOHAUIIUOHED.

3.2.8

[TpakTueckue pabotsl. 3mMepenue ynenbHON

TETUIOEMKOCTH.

33

AT'PETATHBIECOCTOSAHUA BEHHIECBA. ®A30BBIE [TIEPEXO/1bI

3.3.1

[TapooOpazoBanue u koHaeHcalus. Mcmapenne
" KHUIIEHHUE. VnenpHas TeIIoTa
napooOpazoBaHusi. 3aBUCUMOCTh TeMIIEPATyPhbl

KUIICHUA OT JaBJICHUA.

332

AOcomoTHasg M OTHOCHTEILHAS BIIAXKHOCTH

BOo3yxa. HaceleHHslii map.

333

Trépnoe TeJNO. Kpucrannmueckue u
aMopdHbie Tena. AHHU3ZOTPONHS  CBOWMCTB
KpUCTAJUIOB. Kunkue KpUCTAJUIBIL.

CoBpeMeHHbIE MaTepUabl.

334

IlnaBnenue wu KpuUucCTallIn3alus. Y aenbHas

TeruioTa miasiaeHus. Cyonumanus.

3.3.5

YPaBHeHI/Ie TEII0BOro OajgaHca.

3.3.6

TexHudeckue yCTpPOMCTBA: THUTPOMETP U

IICUXPOMCETP, KaJIOpuMeTp, TCXHOJIOI'nn




MOJIy4YCHHA COBPEMCHHLBIX MATCPUAJIOB, B TOM

YHUCJIC HAHOMATECpHUaIOB, U HAHOTCXHOJIOT'H.

3.3.7

IIpakTnueckue paboThI. H3smepenune

BJIA)KHOCTH BO3JYyXa.

SJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OnexTpuszanus Tea. JNeKTpudeckui 3aps. Jsa

BU A JICKTPUYCCKHUX 3apAa0B.

HpOBOI[HI/IKI/I, AUSJICKTPHUKHU n

ITOJIYITPOBOJTHUKH.

4.13

3akoH COXPAHCHUSA SJICKTPUICCKOI'0 3apdaa.

4.14

B3aumogeiicTBue 3apsanoB. 3akoH Kyona.

4.1.5

DneKTpuuecKoe rnoJe. Hanpsxénnocts
BIEKTPUIECKOTO OJIA. [TpunMn
cynepno3uuuu.  JIuHMM  HanpsHKEHHOCTH

SJICKTPUYICCKOTO ITOJIA.

PaGora cun SJICKTPOCTATHUYCCKOI'0  IIOJIA.

IToTennman. Pa3HOCTh MOTEHITUAIOB.

[IpoBOHUKM M NUAJIEKTPUKH B MOCTOSSHHOM
aNeKTpudyeckoM  moze.  Juanexkrtpuyeckas

MMPOHUTTACMOCTDb

ONeKTPOEMKOCTb. Kongencarop.
ONeKTpOoEMKOCTh  IUIOCKOTO  KOHJAEHCATOpA.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

TexHuueckue  yCTPOWCTBAa:  JIEKTPOCKOII,
DIIEKTPOMETP, DJIEKTPOCTATHUYECKasl 3alluTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHAEHCATOD,

KCEPOKC, CTPYWHBIN IPUHTED.

4.1.10

[IpakTuueckue paboTHI. H3mepenne

AIEKTPOEMKOCTH KOHJICHCATOPA.

4.2

IIOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JINYHbBIX

CPEJIAX

4.2.1

VYcnosus CYHICCTBOBAHUSA IIOCTOAHHOI'O
SJICKTPHUYCCKOI'O TOKA. Hcrounuku Toka. Cuna

TOKa. IIOCTOSHHBIN TOK .

422

Hanpspkenue. 3akon Oma 17151 yyacTka 1enu

423

:‘)HCKTpI/I‘leCKOG COIIPOTUBJICHUC. YaennHOE




COIIPOTUBJICHHUC BCIICCTBA.

424

HOCH@HOB&TGJ’IBHOC, napaajiCIbHOC,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB.

4.2.5

PaboTa snexkTpuueckoro Toka. 3akoH J[xoyms

— Jlenna.

4.2.6

MOUIHOCTH JIEKTPUUECKOTO TOKA.

4.2.7

anekTpoABmwKymas cuna (manee — DJC) u
BHYTpPEHHEE COINPOTUBIIEHNE UCTOYHHUKA TOKA.
3akon Oma it TOMHOW  (3aMKHYTOM)

aNeKTpuuecKkon uenu. Kopotkoe 3ambpikaHue.

4.2.8

3HeKTpOHHa}I IMPpOBOAUMOCTD TB ép,[[LIX
MCETAJlJIOB. 3aBHCHMOCTD COIIPOTUBJICHHUA
MCTAJlJIOB OoT TCMIICPATYPHI.

CBepXIpOBOAUMOCTb.

429

OnekTpuueckuid TOK B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB.

4.2.10

[TosrynpoBOIHUKH. CoOcTBeHHas u
IpUMeCHas IIPOBOAMMOCTh
NOJIypOBOAHUKOB. CBOMCTBa p-n Inepexona.

[TosrynpoBOIHUKOBBIE TPUOOPBHI.

4.2.11

3HeKTqueCKHﬁ TOK B QJICKTPOJINTAX.
3J'I€KTpOJ'II/ITI/I‘~IeCK35[ JUCcoranus.

DIEKTPONIH3..

4.2.12

DIIeKTPUUIECKHI TOK B raszax.
CaMOCTOSATENBHBII U HECaMOCTOATENbHBIN
paspsan. Paznuusbie THUIIBI CaMOCTOSATEIHBHOTO

paspsaa. Monnus. [1na3sma.

4.2.13

Texnuueckue YCTPOWCTBA: aMIIepMETD,
BOJITMETP, pEOCTaT, HCTOYHUKU  TOKAQ,
AJIEKTPOHArPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIN OO,
TEPMUCTOPbI " (boTope3nucTopsl,

HOHynpOBOIIHI/IKOBI)II‘/JI Auoa, raJlbBaHHUKaA.

4.2.14

[IpakTuueckune paboTHI. N3yuenue
CMEILIAHHOTO COEIMHEHMSI PE3UCTOPOB.

N3mepenne OJIC uCTOYHHMKA TOKa W €ro




BHYTPEHHEro corpoTuBieHus. HaGmonenue

AIEKTPOIIU3A.
11 KUIIACC

Kon Kona nposepsiemoro IIpoBepsiemble 31eMeHTBI COAEP KAHUS
pasneJ 3JIEMEHTA

a

4 OJIEKTPOAMHAMUNKA
4.3 MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS MHAYKIUA
43.1 ITocTtosiHHRIe MarHuThl. Bi3anmMmojaelicTBue

IIOCTOAHHBIX MAarHuToOB .

43.2 MaruutHoe mone. BekTop MarHuTHOU
WHIYKIUU. [IpuHnun  cynepno3uiuu.
Jluaum mMarauTHOM wuHAYKuMU. KaptunHa
JMHUM  MAarHATHOW  WHAYKUUH  TIOJIS

IOCTOAHHBIX MAarHuTOB.

433 MaruutHoe Moje MPOBOJHHKA C TOKOM.
KaptuHa nuHMH MONS UTMHHOTO TPSIMOTO
NPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
NPOBO/IHUKA, KAaTYMKH C TOKOM. OIBIT

Opcrena. BzaumoneiicTBue MpoBOJHUKOB C

TOKOM.
434 Cuita Amriepa, €€ Moy/b U HallpaBJICHHE.
43.5 Cuna JlopeHua, e€ MOyJib U HalpaBJICHUE.

JIB>kKeHUEe — 3apsDKEHHOM — YacTHLbl B
OJIHOPOJIHOM MarHuTHoM Tosie. Paborta

cuJiibl JIopeHna.

436 SIBNIeHME IIEKTPOMArHUTHOM UHIYKIWH.
4.3.7 IToTok BEeKTOpa MAarHUTHON MHAYKIIHH.
43.8 OJIC uHayKuuu. 3aKOH 3JIEKTPOMArHUTHOM

uHaykunu Papazes.

439 BuxpeBoe anekrpuueckoe mone. IJIC
HHAYKOUW B TMPOBOJHHUKE, IABUIKYIICMCA
MOCTYNaTebHO B OJHOPOJHOM MAarHUTHOM

IIOJIC.

4.3.10 IIpaBuio Jlenua.

4.3.11 NHnyKTUBHOCTH. fIBIIEHHE CaMOMHAYKLHWH.




OJ1C caMOMHAYKIIUH.

4.3.12 OHeprusi MArHATHOTO TIOJS KATYIIKH C
TOKOM.

4.3.13 DJIEKTPOMATrHUTHOE TIOJIE.

4.3.14 TexHudeckne  yCTPOMCTBA:  IIOCTOSTHHBIE
MarHHThbl, AIIEKTPOMArHUTHI,
AIIEKTPOBUraTENb, YCKOPUTEIH
AIIEMEHTApPHBIX YaCTULl, UHIYKIIMOHHAS T1€Yb.

4.3.15 IIpakTHueckue paloThI. N3yuenue

MarHMUTHOTO TIOJISl KATyIIKM C TOKOM.
HccnenoBanue  OEHCTBUS  NOCTOSIHHOTO
MarHura Ha pamky ¢ TokoM. HMccnenoBanue

SABJICHUSA 3JICKTpOMaFHI/ITHOI>’I HHAYKIWH.

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE 1 SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarensHags  cucrema. CB00OOTHBIE
konebanusi. ['apMoHMuYeckue KoeOaHUs.
[lepron, wactora, ammuTyga ©u - (asa

KoJieOaHu.i

5.1.2

IIpyxuHHBI MasATHUK. MareMaTn4ecKuii

MasiTHHK.

5.13

VYpaBHEHHE TapMOHMUYECKHX KOJeOaHUH.
KunemaTtuueckoe U JAHAMUYECKOE

ONHUCAaHME KOJIEOATEIHHOTO IBIKECHUS.

5.14

[IpeBpamenue SHEPTrUU npu
TapMOHHMYECKHUX KoJIeOaHusX. Cas3pb
AMIUIATY 1Bl KOJIeOaHUI HCXOTHOU
BEJIMYUHBI C aMIUIUTYyJaMu KojeOaHuil e&

CKOPOCTH U YCKOPCHUI.

5.1.5

Konebarenpupiii  xoHTYyp.  CBOOOAHBIC
AIIEKTPOMArHUTHBIC KoneOaHusI B
UJICaJbHOM  KOJe0aTeIbHOM  KOHTYpe.
AHanorust MeXAy MEXaHHYECKUMU U
AIIEKTPOMATrHUTHBIMHU KOJICOAHHUSIMHU.

®opwmyia TomcoHa.

5.1.6

3aKkoH COXPAaHCHUA OSHECPTHU B HACAIIBHOM

KoJIeOaTEIbHOM KOHTYpPC.




5.1.7

BbIHy)KI[eHHBIC MeXaHWYEeCKHE KoJieOaHus.
Pe3onanc. Pe3onanchHas KpHBasl.
BriHyK1eHHbBIE AJIEKTPOMAarHUTHBIE

KoJIcOaHWSI.

5.1.8

Ilepemennbiii  Tok.  CHHycOMJAJIBbHBIN

IIEPEMEHHBIN TOK.

5.19

MoOIIHOCTh IIEPEMEHHOTO TOKa.
AMIIUTYAHOE W JEUCTBYIOLIEE 3HAYCHHE

CHJIbI TOKA U HAIIPS?KCHUS.

5.1.10

Tpanchopmarop. IlponsBoactso, nepenaya
U TNOTpeOseHne 3IIEKTPUUECKOW SHEprum.
DKOJIOTUYECKHE PUCKU IPHU IMPOU3BOJCTBE
IIEKTPUYECKON SHEPIHUH. Kynstypa
UCIIOJIb30BaHUS AIIEKTPOIHEPIUU B

MMOBCEIHEBHOM KM3HU.

5.1.11

TexHuuyeckue ycTpoicTBa: celicMorpad,
AIIEKTPUUYECKUIH 3BOHOK, JMHUN

ANIEKTpOIIepe/Iay.

5.1.12

[Ipaktuueckne pabotel. HccnemoBanue
3aBHCUMOCTH TE€pUOJa MaJIbIX KOJeOaHMit
rpy3a Ha HUTH OT JJIMHBI HUTH U MAacChl
rpy3a. MccienoBanye nepeMeHHOro TOKa B
LENU U3 [OCIEI0BATEIBHO COECIANHEHHBIX

KOHJIEHCAaTOpa, KaTyIIKU U Pe3UCTOpa.

5.2

MEXAHNYECKUE

N SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

Mexannueckue BOJIHBI, yCIIOBUS
pacnpoctpanenus. Ilepumon.  Ckopocth
pacupocTpaHeHuss W JJIMHA  BOJIHBI.

HonepeqHHe " IIPOAOJIbHBIC BOJIHEI.

522

WnTepdepenus 51 TP PAKIHS

MCXaHHMYCCKHUX BOJH.

523

3Byk. CkopocTh 3ByKa. I'pOMKOCTBH 3ByKa.

Bricora Tona. TemOp 3ByKa.

524

ONEeKTpOMarHUTHbIE  BOJHBL. Y CIIOBHS
U3Iy4EHUsI  JJEKTPOMAarHUTHBIX  BOJIH.
B3anmMHas opuenrtanus BektopoB E, B u v B

BHeKTpOMaFHHTHOﬁ BOJIHC B BaAKyyM¢€.




525

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJIH:
OTpaXXCHHE, TIPEJIOMIICHHE, MOJSPU3aINS,
mudpakuus, uHTepdepeHuus. CKopocTb

SJICKTPOMArdMTHBIX BOJIH.

5.2.6

[Ixama 3JIEKTPOMAarHUTHBIX BOJIH.
[IpruMmeHeHne >IEeKTPOMArHUTHBIX BOJIH B

TEXHHKE U OBITY.

5.2.7

HpI/IHHI/IHLI pagruoCBiA3N W TCICBUIACHUA.
Pa;monoxaum{. 3J1€KTpOMaFHI/ITHOC

3arpsA3HEHUE OKPYKAIOILEeH Cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3bIKAJIbHBIC
HHCTPYMEHTHI, YJIbTPa3ByKOBast
JIMarHOCTHUKAa B TEXHUKE W MEIULMHE,
panap, paavoNpUEMHHUK, TEJNEBU30P,

anTeHHa, Tenedon, CBU-neus.

53

OIITUKA

5.3.1

[IpsimosiMHEHOE PACIPOCTPAHEHHUE CBETA

B OJIHOpOJIHOM cpexe. JIyu cBeTa.

532

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
ceera. [locTtpoenne m300pakeHU B TIIOCKOM

3epKae.

533

[IpenomieHne cBera. 3aKOHBI IPETIOMIICHHS

cBeTa. AOCOITIOTHBIH ITOKa3aTel b IPpEIIOMJICHHAL.

534

[TonHoe BHyTpeHHee orpaxenue. IIpeaenbHb

YIOJ1 TOJTHOTO BHYTPEHHETO OTPAYKEHUSL.

535

Hucnepcus ceera. CinoxHbIN cocTaB 6e10ro

cBera. IlBer.

53.6

CoOuparomue ¥ pacCemBAOIINE JIMH3HIL.
Tonkass nuH3a. DOKYCHOE pACCTOSIHHE U
ONTHYECKass  CHWJa  TOHKOW  JIMH3HL.
[Toctpoenue n3o00paskeHU B COOMPAIOIINUX
U pacceuBarolux JuH3aXx. Dopmyna
TOHKOM JIMH3Bl. YBEIMYEHHUE, JaBaeMoe

JIMH30M

5.3.7

HpCHeHH IMPUMCHUMOCTHU FCOMeTqueCKOﬁ

OIITHUKH.

5.3.8

Untepdepentuss  csera.  KorepeHTHbIE




HCTOYHUKHU. Ycnosus HaOIoACHUS
MaKCHMYyMOB u MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JIBYX

CI/IH(i)aSHI)IX KOI¢pCHTHBIX HCTOYHUKOB

539

Judpaxius CBETa. JudpakimonHas
peméTka. YclioBUe HaOMIOACHUS TIJIABHBIX
MaKCUMYMOB npu najIeHuu
MOHOXPOMATHYECKOTO CBETa Ha

TU(PPAKIUOHHYIO PEIETKY

5.3.10

[Tonsipusanus ceera.

5.3.11

TexHuyeckue yCTpONCTBA: OYKH, JIyIa,
doroanmapar, MPOEKIMOHHBIA ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA,

T pakMOHHas peléTKa, IOIIpons.

5.3.12

IIpakTHueckue paboThI. H3mepenune
nokasarens mnpenomeHus. HMccnenosanue
CBONCTB U300paKeHUH B JIMH3aX.

HaGnronenue aucnepcun ceTa.

BJIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnIBl  NIPUMEHMMOCTH  KJIACCUYECKOU
MEXaHUKH. ITocTynatel TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOZAYJIS CKOpPOCTM CB€Ta B BaKyyMe,

MPUHITUTT OTHOCUTEILHOCTH DUHINITEHHA.

6.2

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH.
3aM€I[J'ICHI/I€ BPEMCHU u COKpaliCHUue

JUINHEL.

6.3

DHEprus ¥ UMIYJIILC CBOOOTHOMN YaCTHITBI

6.4

CBs3p Macchl C PHEpPrued M HMMITYJIbCOM
CBOOOAHOM YacTUIBl. OHEPrus IMOKOS

CcBOOOIHON YaCTHUIIEL.

KBAHTOBAS ®U3NKA

7.1

DJIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

®otonsl. Dopmyna [l1anka cBA3M dHEPrUn
doToHa C ero 4YactoTol. OHeprus u

UMITYJIbC (DOTOHA.

7.1.2

OtkpbeiTHE U ucchenoBanue (Gororddekxra.




OnbITEI AlT. CromeroBa. 3aKOHBI

doTtorpdexra.

7.1.3

VYpaBHenue DifHmTelHa 11 GoTorddexra.

«Kpacnas rpanuna» dpotodrddexra.

7.1.4

Hasnenue cera. OnbiTel [1.H. JIeOGeneBa

7.1.5

XuMHYeCcKoe JeHCTBHE CBETA.

7.1.6

TexHuueckue ycCTpoWcTBa: (POTOIIEMEHT,
doronaTyuk, COJIHEYHas Oarapes,

CBCTOOUOI.

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atroma Tomcona. OnbITE
Pesepdopaa mo uccnenoBaHuio CTpOCHUS

aToMa. HJIaHCTapHa}I MOACJIb aTOMa.

7.2.2

[Toctynatel bopa. N3znyuenue u
noromneHre GOTOHOB NpHU NEPexoe aToMa
C OJIHOIO YypOBHS DJHEpPrMM Ha JpYyrou.
Bunel ciektpoB. CnekTp ypoBHEH SHEPruu

aroMa BoJopoaa.

723

BonHosrle cBoiicTBa uyacTtull. BOmHBI 1€
Bbporis. KopnyckynsipHo-BOJIHOBOM
nyanusM. Jludpakuus SIEKTpOHOB  Ha

KpHCTaIax.

7.2.4

CroHTaHHOEe H BBIHYKACHHOC H3JTYyYCHHC.

YeTpoicTBO U TPUHLIKI PabOTHI J1asep.

7.2.5

TexHuueckue yCTpPOMCTBA: CHEKTPAJIBbHBIN
aHaIM3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBII

KOMIIBIOTED.

7.2.6

[lpakTnueckne  paborel.  HaGmionenue

JIMHEWYaTOTo CIICKTpaA.

7.3

ATOMHOE A1PO

7.3.1

Meronpl HAOMIONEHHUS W PETUCTPALMH

SJICMCHTAPHBIX YaCTHUII.

7.3.2

OTKpBITHE  PATUOAKTHBHOCTH.  OIBITHI
Pesepdopna mo ompenesieHHIO  COCTaBa
pannoakTHBHOrO  m3nydeHus. CBoiicTBa
anb(da-, Oera-, raMMa-u3TydeHus. BimsHue

pPaaArOaKTUBHOCTU HaA JKUBBLIC OPIaHU3MBbI.




7.3.3

OtkpeITHE IIPOTOHA u HEUTPOHA.
Hyxnonnass moxmens smpa [eiizenOepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

anpa. M3oTomnsr.

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacma. INamma-
U3ITyYEHHUE. 3aKoH pazvoaKTUBHOTO

pacraza.

7.3.5

OHeprus CBsA3M HYKJIOHOB B sijipe. SnepHble

cuibl. Jledekt macchl sapa.

7.3.6

H,[[epHBIe pCaKknuu. I[GJ'ICHI/IC n CHHTC3

saep.

7.3.7

Snepusiil peakrop. TepMOSIEpHBIN CUHTES.
[IpoGnemMbl ¥  HEPCHEKTUBBI  SAEPHOI
DHEPreTUKU.  OKOJIOTMYECKHE  aCIEKThbI

AJIEPHOM SHEPTETUKH.

7.3.8

OneMEHTapHble  YaCTHULBI. OtkpbiTHE
IIO3UTPOHA. @yH/1aMEHTAIIbHBIE

B3aUMOJCHUCTBUS.

7.3.9

TexHuueckue  yCTpOMCTBA:  JO3UMETD,
KaMmepa BunbcoHa, snepHBIi  peakTop,

aToMHass bomoOa.

7.3.10

[Tpaktuyeckue pabotel. MccnenoBanue
TPEKOB YaCTHII (o TOTOBBIM

dororpadusm).

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&nnoro Heba. CosBe3gus, spKue

3Bé3[[BI, IIJTaHETHI, UX BUAUMOC IBUXKXCHUC.

8.2

Conneunast cucreMa. IlnaHeTbl 3eMHOM
IpYIIIbI. IImaneThI-rUTaHTHl U UX CITYyTHUKU,
KapJIMKOBBIC  IIJIAHCTHI. Marneie Tenaro

COJITHEUHOU CUCTEMBL.

8.3

Connue, ¢otochepa u  atmocdhepa.

CoHeuHas aKTHBHOCTb.

8.4

Ucrounuk sneprun CoJiHLIA U 3BE3L.

8.5

3BE31bl, MX OCHOBHBIE XapaKTEPUCTUKU:

Macca, CBETUMOCTb, pauyC, TEMIICpATypa, UX




B3aUMOCBs3b. [lnarpamMMa «CHEKTpaIbHbIN
KJIacC — CBETUMOCTB». 3BE3ABI INIABHOM

noCaCa0BATCIIBHOCTH. 3aBHCHMOCTH «Macca —

CBETUMOCTE) VIS 3BE3 TJIaBHOM
MOCJIeI0BATENbHOCTH.
8.6 Buytpennee crpoenue 3831, CoBpeMeHHBIE

MMpCACTaBJICHUA (O) IMPOUCXOKACHUN n

9BOJIOIUHA COJ'IHIIa U 3BE3. OTanel KA3HU

3BE3L.
8.7 Mneunsii  IIyte — Hama ['anakTuka.
CnupanbHas CTpYKTypa lanaxkTukw,

pacripenienieHue  3BE31, Trasza HW  IBUIH.
[Tonoxxenne wu nBwkenue ConHia B
lamaktuke. Ilmockas wu  chepuyeckas

moAcUcTeMbl [ aJlakTHUKH.

8.8 Tunel ramaktuk. PaguoramakTuku U

KBa3apbl. YEpHBIE ABIPHI B AApax rajJakTHK

8.9 Bcenennas.  Pacumpenue — Bcenensoid.
3akon XaO0Oma. PaszOeranne rajlakTHk.
Bospact u paaumyc Bcenennoi, Tteopus
bospmoro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe u3inydeHue o

8.10 Macmtabnast ~ cTpykrypa  Bcenennoil.
Mertaranaktuka. Hepeménnbie mpoGieMbl

ACTPpOHOMMHHU.

HNPOBEPAEMBIE HA EI'D 10 ®PU3UKE TPEGOBAHUA

K PE3YJIbTATAMOCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon [TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHS OCHOBHOM
IIPOBEPSIEMOTO 00pa3zoBaTeNbHON IPOrpaMMBbl CpeHero oomiero o0pa3oBaHus
TpeOoBaHUS
1 CdopmMHupoBaHHOCTh YMEHHI pacno3HaBaTh (U3WYECKUE SBICHMS (IIPOLIECCHI) U

OOBSACHATH UX HAa OCHOBE HN3YYCHHBIX 3aKOHOB

2 Bnagenne ocHoOBomoiararmmmuMu (I)I/I3I/IIIGCKI/IMI/I IIOHATUAMHU W BCJIMYMHAMU,




XapaKTePU3YIOMMMH (PH3UIECKHE MPOIIECCHI

ChopMHpOBaHHOCTh YMEHUH MPUMEHSTh 3aKOHBI KIACCUYECKOM MEXaHHKH,
MOJICKYJISIPHOM (U3UKH ¥ TEPMOJWHAMUKHU, JJIEKTPOJAMHAMUKH, KBAaHTOBOM
¢bu3MKM s aHamM3a W OOBSCHEHWS SIBJICHUW MUKPOMHpA, MaKpOMHUpA U
Merammpa, pa3inyaTh yclIoBHs (TpaHHIIbI, 00JaCTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB H
OTPAaHMYEHHOCTh HMCMOJIb30BAHUS YACTHBIX 3aKOHOB; aHATU3UPOBATH (PU3UUYECKUE
IIPOLIECCHI, UCIIOJIb3YsI OCHOBHBIE II0JIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMupoBaHHOCTE yMEHHUS pa3IWyaTh YCIOBHS NPUMEHUMOCTH MOJeIei
(bU3UIECKUX TEJ U MPOIIECCOB (SIBICHHM )

CdopMHupoBaHHOCTh yMEHHMS pEIIaTh pAacUETHBIE 3a7aud C SIBHO 3aJlaHHOM U
HESIBHO 3aJaHHOM ()M3MYECKOH MOJENbI0: Ha OCHOBAaHUHM AaHajH3a YCJIOBHUS
BbIOUpaTh (PU3MYECKUE MOJENH, OTBEYaIolue TPeOOBaHUSIM 3a/Jayu, MPUMEHSTh
(GopMysBl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (DPU3NYECKUX TEOpUH NpHU
UCIIOJIb30BAaHUU MAaTEMaTHYECKUX METOJIOB PEIICHUs 3a]ad, IPOBOAUTH PACUETHI
Ha OCHOBaHMM HUMEIOLIUXCA JaHHBIX, AaHAJIW3UPOBATh  pe3yJIbTaThl U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YUYETOM IOJIYYSHHBIX PE3yJIbTaTOB

Pematp kauecTBeHHbIE 3aJauyu, TpeOyIollMe NPUMEHEHHUS 3HAHUW U3 pa3HBIX
pa3aeNioB MIKOJBHOTO Kypca (DM3HMKH, a TaKKe WHTETpalld 3HAHUW U3 JIPYTUX
IPEIMETOB E€CTECTBEHHOHAYYHOI'O IIMKJIA: BBICTPAMBATH JIOTUYECKYIO LEHOYKY
pacCyKACHHI C OMOPOH Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MUECKHE
SIBJICHUS

BrnaneHne OCHOBHBIMM METOJAMHM HAy4YHOIO IIO3HAHHUS, HCIOJIb3yEMbIMH B
¢u3uKe: MPOBOAUTH MpPSIMbIe M KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIMYHH,
BbIOMpasi ONTUMAIBHBIN CIIOCO0 HM3MEPEHUS W HCIONb3Yysl HU3BECTHBIE METOIbI
OLEHKU IIOTPEIIHOCTEN HW3MEPEHUM, MPOBOAUTH HCCIEIOBAHUE 3aBHCUMOCTEH
(u3MYeCKUX BEIUYMH C UCIOJIb30BAHUEM IMPSAMBIX H3MEpEHUl, OOBACHATH
MOJYYCHHBIE Pe3yJIbTAThl, UCTIONB3Ys (PU3UYECKHE TEOPHH, 3aKOHBI U TIOHATHS, U
JieNiaTh BBIBOJIBI, COOMIOATh MpaBuia O€30MacHOro TpyAa MpH TMPOBEACHUU
UCCIIEIOBaHUN B paMKax y4eOHOTro 3KCIepUMEeHTa M y4eOHO-MCCIe10BaTeIbCKON
NESTENIbHOCTH C HCIIOJIb30BAHUEM ITU(PPOBBIX H3MEPUTEIbHBIX YCTPOMCTB U
71a00paTOPHOTO 000PYTOBAHUS

CdopMupoBaHHOCTh YMEHUN aHAIM3UPOBATHh U OLIEHUBATH MOCIEICTBUS OBITOBOM
U TIPOM3BOJCTBEHHON JEATEIHPHOCTH YEJOBEKa, CBSA3aHHOW C (U3HMUYECKUMU
IpOIECCaMH, C TO3UIMI DKOJIIOTUYECKOW O€30MacHOCTH; TPEICTABICHUNH O
pallMOHAIBHOM ~ MPUPOJONOJIB30BAaHUU, a TAKXKE Pa3yMHOM HCIOJIb30BAHUH
JOCTMIKEHHM HAyKM M TEXHOJOTMH Ui JAJbHEWILIErOo Pa3BUTHS 4YEIIOBEUYECKOIO
oOmiecTBa

OBnaneHue pas3auYHBIMH Ccrioco0amMu paboTel ¢ mHGOpMaIel (HU3NIECKOTO
COJIEp’KaHUsl C HKCIOJIb30BAHUEM COBPEMEHHBIX HH(DOPMAIMOHHBIX TEXHOJOTHUH;
pa3BUTHE YMEHUH KPUTUYECKOTO aHAJIHM3a M OIEHKH JOCTOBEPHOCTH IOydaeMOM
uHpopMauu
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ChopMupoBaHHOCTh YMEHHI MPUMEHSTH OCHOBOIOJATAIOIINE ACTPOHOMUYECKUE
MOHATHUS, TEOPUH M 3aKOHBI IS aHAIM3a U OOBSICHEHUS (PU3MUECKHUX MPOIECCOB,
MPOUCXOASAIINX Ha 3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEKTaJIaKTUYECKOM Cpele;
JIBYKECHHUS HEOSCHBIX TeJI, SBOIIONUH 3Be31 UM BeeneHHoM




IlepeyeHb 3JIeMEHTOB CO/IepP:KaHUsA, PoBepsieMbIX HA EID

no pusuke
Kon Kon [IpoBepsieMblIil AIEMEHT COJIepKAHUS
paznena/ | aneMeHTa
TEMBI
1 MEXAHUKA
1.1 KUHEMATUKA

1.1.1 Mexannueckoe nBrKeHHe. OTHOCHUTEIBHOCTh MEXAaHHMYECKOTO JIBIKEHUS.
Cucrema orcuera

1.1.2 | MarepuanbHasi TOYKa. zZ i e
Ee panuyc-Bektop:
. ¥/ AF
F()=(x().»(1),2(t))- !
TpPaeKToOpHs, h
nepeMEIICHHE: o ;"

X ‘
AF =7 (6,)-F(t)=7F T =
2

= (Ax, Ay, AZ)
yTh.
CnoxxeHue nepeMereHui:
Ar, = AF, + Ar,

1.1.3 CkopocTh MaTepHUaIbHONU TOUKHU:
L=— =r =(v_,U ,0. )

t x27y2¥z
At At—0
_ Ax o : .
L, = It =X, anamornyno UV, =), , U, =Z,,
At—0

CrnoxeHne CKOpoCTe: O, =0, +0, -
Briuncnenue mnepeMenieHus W NYTH  MaTEepUAIbHOW  TOUKH  TpHU
PSIMOJIMHEHOM JBMKEHUU BIOJb OCHU X IO TpauKy 3aBUCUMOCTH Vy (t)

1.14 AG
YckopeHnue MaTepuaibHOM TOUKHU: = —— = 5; = (ax’ a,,a, ) ,

At At—0




Av

X

a, = Al =(v, ), aHanornyro @, = (Uy)t, a,=(v, )t.
At—0
1.1.5 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:!
x() = x,+v,.t
v, (1)=v,, = const
1.1.6 PaBHOYyCKOpEHHOE NPSIMOJIMHENHOE ABUKEHUE!
2
at
x(1)=x, +0y, 1 +—=
2
v, (1)=v,, +a,
a, =const
2 2 _
v;, —U;, = 2a, (xz - xl)
L, U,
I1py ABHKEHHH B OJHOM HAIPABICHHH yTh S = 5 1
1.1.7 CBoGonHoe nasienue. Y CKopenue cBo6oaHoro VA
najacHus. JIBIOKeHHE Teja, OPOIIECHHOTO IO lé '
yriaoMm O K rOpU30HTY:
Vo a
x(1)=x,+0y,t = x,+U, Q08 -t
2 2 >
gt . : "
y(t)=y0+uoyt+ ~— =Y, +, 6in 't_gT ¢ % A
L, (t): V,, =V, 00S
v, (t)=v,, +g,t=v,8in —gt
g, =0
g, =—g =const
1.1.8 KpuBonnHeiiHoe  nBwkeHue. JIBWkeHHME  MaTepUaIbHOW  TOYKM IO

OKPY’KHOCTH.
Vrioosas u nmHeiiHas ckopocTh Toukm: U =OR . TIpu paBHOMEpHOM

JBUKEHUH TOYKH 110 OKPYKHOCTH OO = _T =2nv

2

0 2
IleHTpOCTpEMHTENLHOE ~ YCKOPEHHE TOYKM: 4, =—=0© R. Tlomnoe
R

YCKOpEHHUE MaTepuanbHON TOUKU




TBepIIOG TECJIO. HOCTYHaTeJII)HOG " BpallaTCJIbHOC ABUKCHUEC TBEPAOTO TCJIa

1.2

JTMHAMUKA

1.2.1

WNuepumaneueie cucremsl orcdera. [lepseiii 3axkoH Herorona. IlpuHiun
OTHOcUTENbHOCTH ["annmes

1.2.2

m
Macca tena. [ImortHocTs BemecTa: P = =

1.23

Cua. [IpuHIMI CYTIEPTIO3UIIAN CUIL: f — ﬁi + ﬁz + .

PaBHOJICHCTB

1.2.4

Bropoii 3akon Hetorona: 115 marepuanbHoit Touku B UCO

F=ma > Ap=FAt ™" [ = const

1.2.5

Tperuii 3akoH HproTOHA 1711 MaTepHaIbHBIX -— 0

TOYCK: 7 _ I
Ez - 'le

12 F2l

1.2.6

3aKkoH BCECMHUPHOI'0 TATOTCHUA: CHIIBI IPHUTSKCHUA MCKAY TOUYCHHBIMHA

mm
— 17
maccam pausr £ =G —
R

Cuna tsokectu. LleHTp TsbkecTw Tenma. 3aBUCUMOCTb CHJIBI TSKECTH OT
BBICOTHI h HaJl MOBEPXHOCTHIO TJIAHETHI pagiycoM Ry:

T
(R, +h)2

1.2.7

Cwita ynpyroctu. 3akoH ['yka: Fy = -kx

1.2.8

Cuia tpenusi. Cyxoe TpeHHe.

Cuna TPCHUSA CKOJIbXKCHUS: Fva = }’LN .

Cwita TpeHus TTOKOSI: FTp SUN

Koo duument tpenus

1.2.9

£
S

HaBnenue: P =

1.3

CTATHUKA

1.3.1

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BPALCHMS:
|M|:Fl, rre | - mmedo  cuiel E

OTHOCHUTEJILHO OCH, IPOXOAIIEH Yepe3 TOUKY
O nepneHauKyIIpHO PUCYHKY F

1.3.2

I_[eHTp MacCc T€Cia. HeHTp MacCC CHCTCMbl MATCPHUAJIbHBIX  TOYCK:




o _miAmi .

. . B OHOPOIHOM TOJI€ TSKECTH (g zconst) LICHTD

m, +m, +...
MaccC TeJjia COBIIAAACT C €0 HCHTPOM TSXKCCTU

1.3.3 M +M,+..=0
VcnoBus paBHoBecus TBepaoro tena B UCO: | = =
P P F+F +..=0
1.34 3akon Ilackans
1.3.5 JlaBneHue B KUIKOCTH, okoAmelics B UCO: P =Py + pgh
1.3.6 - -
A : _
3akoH Apxumena FApx ——P_
eciu Teno U KUIKOCThb okoATces B MCO, 10 Fapx = pgVaumeen
VYcnoBue niaBaHus TE
1.4 3AKOHbBI COXPAHEHHM B MEXAHUKE
1.4.1 NMiynsc MaTepralbHON TOYKU: p=mb
1.4.2 i oo
VIMITy;ibC CHCTEMBI TEI: 5 = D+ Dyt
1.4.3 3aKOH U3MEHEHHS U COXPaHEHUSI UMITyJIbCa:
BUCO A = A(By By +-)mds AL+E At+..5
. I/ICO Ap - A(pl +ﬁ2 +“.): O > o F_;Heum +F;3Hemﬂ t..= 0
PeaktuBHOE ABHOKEHHE
1.4.4 | Pabota cuibl Ha MaJIOM MEPEMEIICHUN: ﬁ:
A=|F|-|AF|-q0s =F,-Ax (
Ar X
1.4.5 MOITHOCTE CHJIBL: 2
ecin 3a Bpems Al pa6oTa cuibl H3MEHSETCS o F
Ha AA, TO MOIIHOCTb CHJIBI .
()
AA
P=— =F-v-00s
AZ At—0
1.4.6 mo? p2
Kunernueckas sHeprus MaTepuanbHoi Touku: £ =——= 2— .
m

3aKOH U3MCHCHHS KHHETHYECKOH YHEPTHU CHCTEMbI MAaTEPHAIBHBIX TOUYCK: B
nco AE_, =A +A, +..




1.4.7

[ToreHumanbHas 3Heprus:

JUIST TOTEHITHATIBbHBIX CHI AﬂIBTe:HLTEI 2n0Te?uE fiore

IloreHumanpHass SHEPrUs MaTEPUAIBHONM TOYKM B OJHOPOAHOM IIOJIE
TsKeCTH: Ejgpeny = mgh.

[ToreHnmanbpHas YHEPTUS YIIPYTO 1e(HOPMUPOBAHHOTO TEa:

ka

HoTeHr 2

1.4.8

3aKOH N3MEHEHHUS U COXPAHEHUSI MEXaHUYECKOM dHEpruu:

EMex = EKPIH + EHOTeHua
B HCO AEMCX = ABcex HEIOTEHIL. CHJT 5

B UCO AEMCX =0 , €CJIN ABcex HENOTEHIL. CHJI 0

1.5

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

1.5.1

I'apmMonnueckne koseOaHUS MaTepHAIBHOW TOYKW. AMIudTyaa W (dasa
koJiebanuil. KuueMatuueckoe ommucaHue;

x(t)=Aein(@r+ ),
Ux(t):x;,

a, (t)z (Ux )t =—0’x (t):> a, + 0'x=0 , TIHé X - CMCIIECHUE U3
[OJIOKEHUSL PABHOBECHS.

JIMHAMHYECKOE OIUCAHUE:
2
ma, = -kx, tne k = m®~ . D10 3Ha4MUT, yTO Fy = -kX.

DHepreTUyecKoe OMUCaHNE (3aKOH COXPAaHEHUS MEXaHUYECKOM SHEPrun):
2 2 2 2
mv N kx mo kA

max

2 2 2

= const

CBsi3p  aMIUIMTYIIBI  KOJIGOAHWH CMEUICHHS MAaTepPHaJbHOH TOYKH C
aMIUTUTYJaMU KOJIeOaHUH ee CKOPOCTU M YCKOPEHHUSL:

_ 52
Upax =04 a,, =0 A4

m:

1.5.2

z 1

Ilepuos 1 gacTora Konebanuit: | = =—.
o Vv

[Tepron Mamblx CBOOOJHBIX KOJICOAHWH MATEMATHYSCKOTO MAasTHUKA:

r-z L
4




fm
Ilepuos cBOOOMHBIX KONEOaHMii IPYKMHHOrO MasTHUKA: | = 2 ;

1.5.3 Breinyxnennsie kosnebanus. Pesonanc. PezonancHas kpuast
1.5.4 |llomepeunble U MpoOJOJbHBIE BOJHBI. CKOPOCTh PACIPOCTPaHEHUsI U JUIMHA
L
Boner: A =0T =—
A%
WnTepdepenims u qudpakuus BOJIH
1.5.5 |3Byk. CkopocTb 3ByKa
2 MOJIEKVYJISIPHAA ®U3UKA. TEPMOJNHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3MKA
2.1.1 Mopaenun  cTpoeHHMs Tra3oB, OKHUIAKOCTEM ©  TBepabix Ten. Ilycts
TEpPMOJIMHAMHMYECKasl cUCTeMa (Tea0) COCTOMT U3 N OJMHAKOBBIX MOJEKYJ.
N N m
Torma xoim4decTBO BelecTsa ¥ — =,
Ny u
rae N - uncno ABoragpo, m - Macca cucteMsl (Tena), H - MonspHas macca
BELIECTBA
2.1.2 TerroBoe IBMKEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 BzaumopeiicTBue yacTuil BEIECTBA
2.1.4 | Aucddysus. bpoyHosckoe nBuxeHue
2.1.5 Mogensb uneansHoro raza B MKT
2.1.6 CBs3p  MEXIy JaBICHMEM UM  CpeAHEH  KHHETUYECKOW  DHeprueu
MOCTYNaTEeIbHOTO  TEIUIOBOTO  JBMXKEHMSI MOJIEKYJ HJA€ajJbHOro Tasa
(ocnoBHOe ypaBHeHue MKT):
1 - 2 (mp*) 2 —
p=_-mpb =—n: =_"n-& | rmemp- Macca OJHON MOJIEKYJIbI,
3 3 2 3
N
n= 7 - KOHLIEHTPALIUS MOJIEKYJ
2.1.7 AobcomotHas Temmiepatypa: T =t° +273 K
2.1.8 CBa3p  TeMmIepaTrypbl Tra3a CO CpPEIHEH KHHETHMYECKOHW HSHeprueu
MOCTYNAaTEIbHOTO TEMJIOBOIO ABMKEHUS €r0 MOJIEKY:
2
— [ my 3
_| %o _
Eocr = =—kT
2 2
2.1.9 | VYpaBuenuep = nkT




2.1.10

Mogenp uaeaabHOro ra3a B TCPMOANHAMUKE!

VYpaBuenne Menaeneena — Knaneiipona

BeIpaxxenue 11 BHyTpEHHEN SJHEPTUU

Ypasuenue Menzeneena - Kianeiipona (mpumeHuMbie (POpMBI 3aITUCH):

RT
pV =" RT =vRT = NkT _p=L"%

u i

BeIpaxkeHue 11 BHYTPEHHEW HHEPIHHM OJHOATOMHOIO HJICAJBbHOTO Tasa
(mprMeHuMbIe (GOPMBI 3aIHCH):

U=3VRT =2 kT =2 RT =ve 7 =2 py
2 2722

2.1.11 3akoH /lanbToHA [71s1 TaBJICHUSI CMECH Pa3pPEKEHHBIX Ta30B:
p=pit+tp2t..
2.1.12 | H3omporiiecchl B pa3peKeHHOM Ta3e C MOCTOSHHBIM 4YKCIOM Moiiekyd N (c
TTOCTOSIHHBIM KOJIMYECTBOM BeliecTBa vV ):
nzotepMma (T = const): pV = const,
P — const
nzoxopa (V = const): ? = const |
Vo _
u306apa (p = const): e const
['paduueckoe nmpencrasiaeHue uzomnpoieccos Ha pV-, pT- u VT-nuarpammax.
OObeIMHEHHBIN Ta30BEIA 3aKO0H:
pV
— =const
T
JUTSI TIOCTOSIHHOTO KOJIMYECTBA BellecTBa V
2.1.13 |HaceiienHsle ¥ HeHachIlleHHbIE mapbl. KadecTBeHHass 3aBUCHUMOCTh
IJIOTHOCTA U JIaBJIGHHWsI HACBHIIMIEHHOTO Tapa OT TeMIeparyphl, HX
HE3aBUCHMOCTH OT 00beMa HACBIIIEHHOTO Tapa
2.1.14 | BnaxxHocTb BO3ayXa.
P (@) P (T)
OTHOCHUTENbHASA BIAXKHOCTE: ¢ = T = T
p HACBILL. T1apa ( ) p HACBILL. T1apa ( )
2.1.15 |H3MeHeHue arperaTHbIX COCTOSIHMM BEIIECTBA: MCHApPEHHWE U KOHJCHCAIIMS,
KHIIEHHE KUIKOCTHU
2.1.16 |/3MeHeHue arperaTHbIX COCTOSTHUM BEIECTBA: IUIABJICHHUE U KPUCTAJUIH3ALUS




2.1.17 |IIpeoOpa3oBanue dHEPrUU B (ha30BBIX NIEPEX0IaxX
2.2 TEPMOJIMHAMUKA
2.2.1 TermoBoe paBHOBECHE U TEMIIEPATypa
2.2.2  |BHyTpeHHss SHEprus
223 Tennonepenaya Kak crmocod M3MEHEHMsI BHYTPEHHEM dSHeprum 0e3
coBepiuieHus padoTel. KoHBeKIMsI, TEMIOMPOBOAHOCTD, U3ITyUCHHE
224 KonuuecTBo TEMIOTHI.
VY nenbHasi TeroeMkocTs Bemecrsa ¢: @ = cmAT
2.2.5 VY nenwpHas Terora napoodpazosanus L: Q = Lm.
Y ierbHast TeruioTa mwiaBnenns A: 9% m.
VY nenbHas TemioTa cropaHus Tomiausa q: Q = qm
2.2.6 DneMeHTapHas paboTa B TEPMOJIMHAMUKE: A= pAV | Brruncnenne paboThl
o rpaduky mpoiiecca Ha pV-auarpamMme
2.2.7 [lepBbIii 3aKOH TEPMOJIMHAMUKU:
0, =AU, +4,= (Uz -U, )+ 4.
Annabara:
0,=0=4,=U,-U,=-AU,
2.2.8 |Bropoii 3akoH TepmoauHamMuku. HeoOpaTumele mporecchl
2.2.9 [Ipunnune! aeiictBus Temnosbix MamuH. KIT/;
g A oy =10l [0
Orarp Oy O
2.2.10 |Makcumansnoe 3nauenue KI1/I. [{ukn Kapno:
warp ~ L xon T
MAN =N o =~ =l -7
Harp narp
2.2.11 | VYpaBuenue remnoBoro 6amanca: Q; + Q, + Qs +...=0
3 OJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE ITIOJIE
3.1.1 DJIeKTpu3alusa TeJl W €€ MPOsBICHUS. OJeKTpudeckuil 3apsan. J[Ba Bupaa

3apsaa.  OJIEMEHTapHbBIM  AJIEKTPUUYECKUI  3apsiA.  3aKOH  COXpaHEHHSA
JIEKTPUUYECKOI0 3apsizia




B3aumoneiictue 3apsinoB. Toueunsie 3apsiabl. 3akoH KynoHa:
B OJIHOPOJHOM BEIIECTBE C AUDICKTPUUECKOIN MPOHHUIIAEMOCTHIO €

AR 1 -|q1|-|q2|

F=k S = >
er 4nee, 1
3.1.3 Onexkrpuueckoe nojue. Ero aeiictBue Ha 3JIEKTpUUECKUE 3apsiibl
3.14 _
HanpskeHHOCTb 3JIEKTPHYECKOro HOJS: F — F
qu06Hblﬁ
E k1
ITose Toueunoro 3apsipa: £, =K —,
OJIHOPOJHOE MOJE: T .
AHOPOR E = const
KapTrHbl TMHUI HAIPSIKEHHOCTH TUX MOJIER
3.1.5 IToTeHIManbHOCTD 3JIEKTPOCTATUIECKOTO TOJIA.
Pa3HOCTbh MOTEHIMANIOB U HATIPSIKEHUE:
A, =q(9,—0,)=—q00=qU .
[ToreHunanbHas 2HEprus 3apsaaa B dJEKTPOCTATUUECKOM TI0JIE:
W=q0.
A=-AW
w
[Morenian snexTpocrarudeckoro moms: ¢ =—
CBs13b HaNpsHKEHHOCTU MOJSL U Pa3HOCTU IMOTEHIMAIOB JUIsl OJAHOPOIHOIO
anektpoctarudeckoro noyst: U = Ed
3.1.6 [TpuHIMTT CynEepIO3UIINHU AIEKTPUUECKUX TTOJICH:
m = om =0, +0, +...
E=E+E+. ?=%07%
3.1.7 IIpOBOIHUKYN B 3JIEKTPOCTATUYECKOM I0JIE. Y CIOBUE PAaBHOBECHs 3apsiIOB:
r
BHYTpPU IPOBOJHMKA [ — (), BHYTPM M Ha IIOBEPXHOCTH IPOBOJHHKA
¢ = const
3.1.8 JusnexkTpuku B AJIEKTPOCTATUYECKOM noJe. JusnexkTpudeckast
[IPOHULIAEMOCTD BEILIECTBA €
3.1.9

9
=

Konaencarop. 91eKTpoeMKOCTh KOHAEHCATOPA! C=




IEeKTPOEMKOCTH II0cKoro Kouaencaropa: C = J =¢eC,
3.1.10 |IlapannenbHOE COEAUHEHUE KOHJECHCATOPOB:
q=qi + Jq2 + ..., U1 = U2 = CnapaJIH = C1 + C2 + ..
[TocnenoBarenpHOE COCTMHEHNE KOHIEHCATOPOB:
1 1 1
U:U1+U2+...,q1:q2:..., C =t "+
1nocn 1 2
3.1.11 qU CU? 6]2
DHeprus 3apsKEHHOro Kouaencaropa: W, = ——= =—
2 2C
3.2 3AKOHBI ITTOCTOSAHHOI'O TOKA
3.2.1 Ag
Cuna toka: 1 =—— . [locTostnubIif TOK: 1 = const
At At—0
Jnst mocrosiHHOTO TOKA = It
322 VY cioBus CylieCTBOBaHUS AJIEKTPUIECKOTO TOKA.
Hanpsoxenne U u OJIC E
323 U
3akon Oma JyIsl y4acTKa Lenu: I= E
324 DJIEKTPUYECKOE CONIPOTHUBJICHUE. 3aBUCUMOCTh CONIPOTHUBJICHUS
OJIHOPOJIHOTO TMPOBOJAHMKA OT €ro JUIMHBI W CEUEHHUA. Y JIeTbHOE
[
compoTHBIeHHe BemecTBa. K =P E
325
_ CTOPOHHUX CHUJI
Hcrounnku Toka. DJIC ucToyHMKa TOKa: £ =—————
q
BuyTpeHnHee conpoTUBIIEHHE UCTOYHUKA TOKA
3.2.6 |3akoH Oma nans HOJHOW (3aMKHYTOM) AJIEKTpUYECKON B
E sl
nernu: E = IR + Ir, oTkyma I=
4 R+r
3.2.7 [TapannensHOE COEqUHEHHE TPOBOIHUKOB:

1 1 1

_ . ——=—+—+...
I I]+12+..., U] U2 ceey Rnapaﬂﬂ ]e1 R2 .

[TocnenoBarensHOE COCTMHEHHUE TPOBOTHUKOB:

U:Ul +U2+ veey Il 212: cees Rnocn:Rl +R2+




3.2.8

Pabora snexrpuueckoro toka: A = [Ut.
3akon Jlxoyis - Jlenna: Q = I2Rt.

1>
Ha pesncrope R: Q= A=1°Rt = [Ut = ?t

3.2.9 AA
MOIHOCTB 3NEKTPUYECKOTO TOKA! P= A =1U
t At—0
2
) U
TennoBas MOLIHOCTS, BhIENseMas Ha pesuctope: P=1"R = 3 =1U.
P — A14‘CT. CHUJI — E]
Mo1HOCTh HCTOYHUKA TOKA: {E A
t At—0
3.2.10 | CBoOogHBIE HOCUTENH AIIEKTPUUYECKHUX 3apsI0B B IPOBOJHUKAX. MeXaHU3MBI
MIPOBOAMMOCTH TBEPJABIX METAJJIOB, PaCTBOPOB M PACILIABOB AJIEKTPOJIUTOB,
ra3os. [lomynpoBoanuku. I101ynnpoBOJHUKOBBIN U0
33 MATHUTHOE I1OJIE
3.3.1 MexaHuyeckoe B3aMMOJECHCTBHE MAarHuToB. MarnutHoe mnone. Bekrop
MarHUTHOW WHAYKUUH. [IpUHIMI Cynepno3uiMd MAarHUTHBIX TOJICH:
B=B+B,+..
JIMHWY WHIYKITUM MarHuTHOTO 1oJist. KapTuHa TUHUN WHIYKIIMA MarHUTHOTO
HOJIs1 TTI0JIOCOBOTO U TIOAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
3.3.2 |OmbIT Opcrena. MarHutHoe moJsie IPOBOJHMKA ¢ TOKOM. KapTuHa nuHuit
WHIYKIIUA MarHUTHOTO TOJISl [UTHHHOTO TIPSIMOTO TIPOBOJHHUKA U 3aMKHYTOTO
KOJIBIIEBOTO MTPOBOHHKA, KATYIIKU C TOKOM
3.33 Cuna Amnepa, ee HallpaBJICHUE U BEJIMYUHA!
Fyo= IBl sin | pe o - yrojl MEXKAy HalpaBJIeHUEM MPOBOJHUKA H
BEKTOPOM
334 C 11 . F :| |UBS(i1’l a
wina JlopeHua, ee HanpaBieHue U BenuuuHa: Lo = |9 , Tne o -
Yol MEXJy BEKTOpaMH ;5 H g . JIBukeHune 3apspKEHHOM YacTHUIbl B
OJIHOPOJTHOM MAarHUTHOM I10JIe
34 OJIEKTPOMATHUTHASA UHYKIOUA
34.1 IToTok BEKTOpa MArHUTHOM MHIYKLIUU: ﬁ t B
o
@ =B S =BScos :_L;.z /
34.2 SIBnenue snexkTpomMariutHOM UHAYKIMU. D/1C unnykuuu




343

3aKoH 3eKTpoMarHuTHo nuaykuuu dapanes:

AD .
H)i =T ==
At At—0
34.4 |OAC uHayKuuu B IpSMOM MPOBOJIHUKE \H \ i
JUTHHOM 1, TBMXKYIIIEMCSI CO CKOPOCTBIO 3 / \%J
(5 L f) B OJIHOPOJHOM MarHUTHOM Mose B: / b o
/ ]
|E,~| =Blvcos | rpea - Yrox MeKy BeKTopoM B 1 HopMaisio ;= Kk
MJIOCKOCTH, B KOTOPOM JIeXkKAT BEKTOPBI T ¥ 5 ; CCIH T LBYG LB TO
|E,|=Biv
345 [IpaBumno Jlenma
34.6
NHIyKTUBHOCTS: L= 7 ,umu @ =LI.
Al ,
Camounaykiusi. 9JIC caMOMHAYKIINHN: Esz’ =—L— =-LI ¢
At At—0
347 LI?
DHEPrus MArHUTHOTO MOJIS KaTYIIKK ¢ Tokom: W, = 7
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHM S 11 BOJIHBI
3.5.1 KomnebarenbHblit KOHTYD. CBo0OOHBIE
AJIEKTPOMArHUTHBIC KoJIe0aHus B HIEATEHOM C /
K0JIe0aTEIbHOM KOHTYpE: ‘ |
q(t)z G sin((pt+ 0)
I(t)=q, = 0q,,, cos(ot+¢,)=1,, cos(af+q¢,)
T=2 JLC w 2 :
Do a Tomcona: 1 = ,0Tkyga W= ——7"=—F7—.
pPMyIL MCOH TKY/L T \/L_
CBs3b aMIDTUTYJBI 3apsiga KOHJACHCATOpa C aMIUIMTYAOW CHJIBI TOKA IPH
CBOOOIHBIX DJIEKTPOMArHUTHBIX KOJIEOAHMSIX B HACaIHLHOM KoJIeOaTeIbHOM
KOHTYPE: Tmax = —
352 3aKOH COXpaHEeHHsI SHEPTUU B UIeaTbHOM KoJeOaTeIbHOM KOHTYpE:




max

cuU’ . L _cu’, L
2 2 2

= const .

3.53

BriHyX1eHHBIE 3JIeKTPOMarHUTHBIE KosiebaHus. Pe3onaHc

3.54

[Tepemennsiit Tok. IIpon3BoaCTBO, Mepegada U NOTPEOICHUE AIIEKTPUUECKON
SHEPrUuu

3.5.5

CBolicTBa 3JEKTPOMArHUTHBIX BOJIH. B3anMHasi OpUEHTAlUsi BEKTOPOB B

SHeKTpOMaFHHTHOﬁ BOJIHC B BAKyyMC: E 1L E 1é

3.5.6

[lkana 3MeKTPOMarHUTHBIX BOJH. [IprMeHeHHe 31eKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

3.6

OIITHUKA

3.6.1

[IpsAmMosiMHENHOE pAcIPOCTPAHEHUE CBETAa B OJHOPOAHOMN cpene. TodeuHsblit
nuctoyHuk. JIyd cBeta

3.6.2

3aKkoHbI OTpakeHus cera. & = p B
a

3.6.3

[TocTpoenue n300paxeHuii B MIOCKOM 3epKaje

3.6.4

3aKOHBI IMPpEJIOMJICHUSA CBCTA.

Ipenomenue cera: /4,80 =smf3
AGCOTIOTHBIN MOKA3aTeNb MPEIOMIICHHS:

OTHOCHUTEITBHBIN MTOKa3aTes b peoMiteHus: MTom =

XoJ ay4deit B pu3Me.
COOTHOIIIEHHE YacTOT U COOTHOIIEHWE JJIWH BOJH TMpU MEpexoje
MOHOXpPOMaTHUYECKOI'0 CBETa uepe3 TpaHuIly pa3zesia ABYX ONTHUYECKUX CPEe.:

Vi=V,, mh, =n,A,

3.6.5

[TonHOE BHYTpEHHEE OTpaKEHHUE.
[penenbHblii  yroa mMoOJHOrO BHyTpeHHero — Mp<H 1y
OTPaKECHHUS:

) 1 n,
sin =——=-2
np

n n,

OTH

3.6.6

CO6I/IpaIOH_II/Ie U pacCcCCUBAONINEC JIMH3BI. Tonkass IHH3a. q)OKyCHOC

1

pacCToAHUC U OINITUYICCKAA CHUJIa TOHKOM JIMH3HI; D=—

F




3.6.7

. ~
®opmyJia TOHKOH JINH3bIL: d

1,11 H
d f F-

YBenuuenue, 1aBaeMoe JIUH30M: f

zizm Vv
H d

B ciIyvdace pacceI/IBa}omeﬁ JIMH3BI:

_h_l/]

=—="—x
H d

3.6.8

Xopn syda, IpOWIEANIET0 JUH3Y MOJ MHPOW3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckoil ocu. IlocTpoeHne M300pakeHUH TOUKM M OTpe3Ka NpsSMON B
COOMPAIONIMX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX

3.6.9

®doroanmnapaT Kak onTHueckuil mpubop. I'ma3 kak onTuyeckas cucrema

3.6.10

Untepdepenius cBera. KorepeHTHble HWCTOYHUKU. Y CIOBUS HAOIIOACHUS
MakCUMyMOB U MHHMMYMOB B HWHTEp(QEPEHIIMOHHONH KapTUHE OT JBYX
cuH(pa3HbIX KOT€PEHTHBIX HCTOYHHUKOB:

A
MaKCUMYMBI - A= ng ,m=0,+/-1,+/-2,+/-3, ...,

A
MHUHEMYMSI - A = (2m + 1)5 ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Hudpaknus cera. JludpakuuoHHas pemeTka. YCJIOBHE HaOIIOACHUS
TJIaBHBIX MAKCUMYMOB IIpU HOPMAaJbHOM IAaACHHUU MOHOXPOMATHUYCCKOI'O

CBETa C JUIMHOM BOJIHBI A Ha PEIIETKY ¢ neproaoM d:

dein , &m m=0,+/-1,+/-2,+-3, ...

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3MKA

4.1

KOPITY CKYJISIPHO-BOJIHOBOU 1Y AJIN3M

4.1.1

T'unoresa M. [Tnaska o kauTax. ®opmyina [nanka: ¥ =h

hc

®oronsl. Dueprus porona: £ =hv = N pe.

E hv §h

Umnynece ¢potona: P =—=—"—"=—
c c

A

dotorpdext. OnbiTe A.I'. CTonmerosa. 3akoHs! hoTodddexTa




YpaBuenue DitHmreriHa st potorddexra:

E(i)OTOHa = ABBIXO}I[a + EKI/IH max»

hc B _he o>
Trae E oToHA hV = ABLIXOJ:[a - hVKp - E — __max _ eU

N > “~kuHmax 3arn
7L Kp 2

[aBnenune cBera. JlaBneHWe CcBeTa Ha IMOJHOCTBIO  OTPAXKAOIIYIO
MTOBEPXHOCTh U HA MOJIHOCTHIO MOMIOUIAOILYI0 TOBEPXHOCTh

4.2

OU3NKA ATOMA

421

IInanerapnas mozens aroma

422

[Toctynatsr bopa. M3nyuenue u norsiomenue GoTOHOB IpU MEPEX0ie aToMa
C OJJTHOTO YPOBHS SHEPTUU HA JPYTOM:

hv :E

mn

=|E, - E,|

mn

423

JInnelyaTeie CIIEKTPBI.
CriexTp ypoBHEH SHEPTUU aTOMa BOAOPOA:

~3B,6
E, =— 7 .n=123,..

4.3

OU3NKA ATOMHOTI'O AIPA

43.1

Hyxnonnas moxaens sigpa ['eitzenOepra - MBanenko. 3apsin sapa. MaccoBoe
yucio sapa. Mzoronsl

432

PanmoakTUBHOCTE.
A A4 4

Anbda-pacnan; 7 X 7, Y +,He,
bera-pacnaz.

o A A 0 ~
Snexrponnsii facman ;. ;X =5, Y+ e+

it Pacma AX 52 Y+°¢8
[To3uTpoHHBIH a .5 7.1 et

I'amma-usnyudenue

433

t
3aKOH paIMOAaKTUBHOIO pacnaaa: N (l‘): N 0 2T,

t
[TycTh m - Macca pagrOoaKTUBHOTO BellecTBa. Tornaa (t) =my-27

4.3.4

SAnepHble peakuuu. JleneHne u CUHTE3 siiep




YYEBHO-METOIMYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI IVIS1 YYEHUKA

®dusuka, 10 knacc/ Maxumes I'.4., Byxosies b.b., Corckuit H.H. nox penaxuueit
[TapdentreBoit H.A., AxuronepHoe o6miectBo «M3narensctBo «IIpocBemeHuey

®dusuka, 11 knacc/ Mskumes I'.5., Byxosnes b.b., Corckuit H.H. mox pexakuueit
[TapdenTreBoii H.A., AkunonepHoe oomectBo «M3narenscTBo «IIpocBerenne»)

METOANYECKHUE MATEPHUAJIBI I1JIS1 YUUTEJIA
\(Coopuuk BonpocoB u 3aaa4d 10-11 kimacc A.Il. PeimkeBuy
Junaktnueckue marepuainsl 10-11 knace A.E. Mapon

CamMocTosTeNnbHbIE U KOHTPOJIbHBIE pa0OTHI
Mertoanyeckoe nocooue

HUPPOBBIE OBPA3OBATEJBHBIE PECYPChI U PECYPCBI CETH
HMHTEPHET

but6mmoreka [{OK https://m.edsoo.ru/ff0d1784
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