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1. MACHIOPT IMPOI'PAMMBI YYEBHOM JUCIIUILJIAHBI

duszuka

1.1. Ob61acTh NPUMEHEHHUS TPOTrPAMMBI
[Iporpamma  y4eOHOM  JOUCUMIUIMHBI  SIBISETCS ~ YacTblO OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeabHON MporpaMMbl B cooTBeTcTBUU ¢ DI'OC 1o
npodeccun 43. 01. 09. [ToBap, KoHAUTED

Pabouast mporpamMma y4eOHOM IUCIUIUIMHBI MOKET OBITh MCIOJIb30BaHa IO
IpyruM TpoeccusiM TEXHUYECKOro Mpoduisi, pealm3yIoluX o0pa3oBaTelbHYIO
porpamMmy CpeaHero (MoJHOro) o0Iero 0opazoBaHusl.

1.2. MecT0 UMCHMIUIMHBI B CTPYKTYpe OCHOBHOII mpodeccHOHAIbHOMI
o0pa3oBaTeJIbHOW NMPOrpaMMbl: JUCIUIUIMHA BXOJUT B 00II€00pa3oBaTEIbHBIN
UK

1.3. Heaun u 3agaumM JUCHMILUIMHBI — TPeOOBAHUSI K Pe3yJIbTATAM OCBOEHHUSA
JTUCHHUILIMHBI:

B pe3yJibTaTe M3y4eHHUs Y4eOHOW MUCIMIUIMHBI «DU3uKa» 00y4aromuncs
JIOJKEH:

3HATH/TIOHUMATD:

® CMBICJ TNOHATHH: (QU3NYECKOE SBJIEHUE, THUIOTE3a, 3aKOH, TEOpHUs,
BEILIECTBO, B3aUMOJIEHCTBUE, JIEKTPOMAarHUTHOE M0JIe, BOJIHA, (DOTOH, aTOM,
aTOMHOE S/Ip0, MOHU3UPYIOLIME H3JIy4YeHUs, IUIaHeTa, 3Be3/a, rajakTHKa,
Bcenennas;

e CcMbICT (U3MYECKHX BeJMYMH: CKOPOCTh, YCKOpEHHE, Macca, CHIIa,
UMIYJIbC, paboTa, MeXaHWYecKass OJHEprusi, BHYTPEHHSsS SHEprus,
abcoroTHast TeMmIeparypa, CpeAHsisi KHUHETUYeCcKass »SHEprus YacTHUll
BELIECTBA, KOJIMYECTBO TEIJIOTHI, SJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsiz;

e CMBbICT (PU3MYECKUX 3aKOHOB KJIACCHYECKOW MEXaHHWKH, BCEMHPHOTO
TATOTEHMSI, COXPAHEHUS SHEPIHH, HMIYJbCa M DJJIEKTPUUYECKOro 3apsja,
TE€PMOJIMHAMHKH, 3JIEKTPOMAarHUTHOU MHIYKUIUHU, (OTOIPPeKTa;

e BKJAJ POCCHHMCKHMX M 3apy0eKHbIX YYeHbIX, OKa3aBIIMX HauOoJIblIee
BIIMSTHUE HA pa3BUTHE QUBHKH;

yMeTb:

® ONHMCHIBATH U OOBSICHATDH (PU3MUYECKHE SIBJICHUSI M CBOICTBA TeJI: JIBI)KECHHE
HEOECHBIX TeJl U UCKYCCTBEHHBIX CITyTHHKOB 3eMJIM; CBOMCTBA Ia30B, KUIKOCTEH
M TBEPOBIX TeN, OICKTPOMArHUTHYIO HHAYKIMIO,  PAaCHpOCTpaHEHHE
AIIEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOICTBA CBETA; U3MYUYEHHE U MOTJIONICHUE
cBeta aroMoM; (oTo3(deKT;

® OTJMYAThH TUMIOTE3BI OT HAYYHBIX TCOPHIA;

e J1eJ1aTh BBIBO/JbI HA OCHOBE SKCIIEPUMEHTAIBHBIX JAHHBIX;



* MNPUBOAUTH TNpPUMEPbI, TMOKa3bIBAIOIINE, YTO: HAOMIOICHUS U
AKCIIEPUMEHT SIBJITFOTCSI OCHOBOW JUISI BBIJBMKCHHSI THUIIOTE€3 M TEOPHIA,
MO3BOJISIIOT MPOBEPUTH MCTUHHOCTH TEOPETUUYCCKUX BBIBOAOB; (PU3NUCCKAs
TEOpHUSl JAaeT BO3MOXHOCTh OOBSCHATH HW3BECTHBIC SBJICHHUS TNPUPOABI U
Hay4dHbIC (DaKThI, MPEICKA3bIBATh CIII¢ HCM3BECTHBIC SBICHUS;

® MPUBOAUTH TPHUMeEPbl NPAKTHYECKOI0 HCMOJIb30BAHUA (PU3MYECKUX
3HAHMIi: 3aKOHOB MEXAHUKH, TEPMOJIWHAMUKH W JJICKTPOJWHAMUKH B
DHEPTeTUKE; PpA3IMYHBIX BHUIOB OJEKTPOMATHUTHBIX W3IYYCHUH IS
Pa3BUTHS Paguo M TEICKOMMYHHUKAIMA, KBAHTOBOW (DM3WKU B CO3JAaHUU
SAJIEPHOMN SHEPTETUKH, JTa3€POB;

e BOCNPUHUMATb W HA OCHOBEe TMOJYYEHHBIX 3HAHHI CAMOCTOATEIHLHO
OlleHMBAaThL HHpOpPMALIUIO, cojJepxkainyocs B  cooOmeHusix CMU,
WNuTepHeTe, HAYYHO-TIOMYJISAPHBIX CTATHAX.

® IPUMEHSITh NMOJyYeHHbIe 3HAHUS JJIs1 pelieHusi pU3nIecKuX 3a/1a4;

e ompexesiThb xapaktep (U3MYECKOro Mpolecca Mo Tpaduky, Tadmule,
bopmyue;

*  U3MepPATH PsAA GU3UUECKUX BEIUYNH, TIPEJICTABIIAS PE3yIbTAaThl U3MEPECHUIM
C YYETOM HX MOTPENTHOCTEH;

HCI0JIb30BATh NPHOOPETEHHbIE 3HAHUA M YMEHUSI B IMPAKTHYECKOI
AeATEeJIbHOCTH U MOBCEAHEBHOM KU3HM:

e i oOecrieueHusi OE30MACHOCTH  KU3HEACSATEILHOCTH B Mpolecce
WCTIOJB30BAaHUS TPAHCIOPTHBIX CPEACTB, OBITOBBIX SJIEKTPOIPHUOOPOB,
CPEJIICTB paNO- U TEJICKOMMYHUKAIIMOHHOW CBSI3H;

® OIICHKM BIIMSHUSI HA OPTAaHU3M YEJIOBEKA M JAPYTHE OPTaHU3MbI 3arpsi3HCHUSA
OKPYKarOIIEU CPEIbI;

® PANMOHAIBHOIO MPUPOIOIOJIB30BAHUS U 3AIIUTHI OKPYKAKOIIEH CPEIBI.

1.4. KosimyecTBO 4aCOB Ha 0CBOEHUE NMPOrPaMMbl I CUMILINHBI:

MaKCUMalbHOW yueOHOM Harpy3ku oOydatomierocs 114 gaca, B Tom unce:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOyudaromerocst 108 yacos,
KOHCYJIbTaluii 6 4acos.



2. CTPYKTYPA U COAEP) KAHUE YUYEBHOU JUCHUAIIJINHBI
2.1. O0bem yueOHO TUCHHUIUINHBI U BUAbI Y4e0HO padoThl

Buna yueoHoii padoThbl Oovem
yacoe
MaxkcumasnbHasi yueOHas HArpy3Ka (Bcero) 114
Oo0si3aTesibHAs ayIMTOPHAas yyeOHasi Harpy3Ka (Bcero) 108
B TOM YHCJIE:
71a00pATOPHBIE U MPAKTUUECKUE 3aHSITHS 8
Koncyabranuu 6

Umozosas ammecmayus 6 hopme ougpgpepenyuposannozo 3auema




2.2. IIpuMepHBIA TEMAaTHUYECKHUI IVIAH U COAEePKAHUE YHeOHOM TN CIUIUIMHBI (PU3HKA

HaumeHnoBanue Coaep:xkanue yueOHOro MaTepuasa, jaboparopHble padoThbl U MPAKTHYECKHE 3aHATHS, CAMOCTONATEIbLHAs padoTa O0bem yacoB Yposensb
pa3aesoB U TeM o0yyamomuxcs, Kypcopasi padora (IpoeKT) (eciu npedycmompervl) 0CBOEHHS
1 3 4
Beenenne 3
Copepxanrie yueOHOro MaTepuaia 2
1 | ®dusuka — Hayka o mpupoje. EcTecTBeHHOHAYYHBIH METO]] IIO3HAHMS, €TI0 BO3MOXKHOCTH M TPAHUIIBI IPUMECHAMOCTH. 1
MonenupoBanue GU3NIESCKUX SBICHIH U IPOLIECCOB.
Ponp skcmepumeHTa W TeopuM B Tpollecce MO3HAHUS NpUponbl. Dusuueckue 3aKOoHbl. OCHOBHBIE 3JIEMEHTHI
(u3nIecKoil KapTHHBI MUDA.
JlabopatopHble pabOTHI -
[IpakTHueckue 3aHsATUs -
KoHTposnbHbIe paboThI _
Paszgen 1. MexaHuka 23
CojepkaHue yueOHOro MaTepuaia 20
1 | Kunemaruka. Mexannueckoe apuxenue. [lepemernenue. ITyts. CkopocTs. PaBHOMEPHOE IPSAMONHHENHHOE 2
JBIDKeHHUE. Y ckopeHue. PaBHonepeMeHHOe npsiMoiiiHeitHoe aBrmkenre. CBoOoHOe najieHue. [IBiKkeHue Tena,
OpOIICHHOTO MOJI YITIOM K TOpU30HTY. PaBHOMEpHOE JIBH)KEHHUE 110 OKPY)KHOCTH.
2 | 3akonbl Mexanuku Herorona. Ilepsoii 3axkon Hproronma. Cuma. Macca. Mmmynbse. Bropoii 3akon HeloToHa.
OCHOBHOW 3aKOH KJaccH4eckodl auHamMuku. Tpermit 3akoH HpioToHa. 3aKOH BCEMHUPHOTO TATOTEHHS.
I'paBurarmonHoe none. Cuna Tspkectu. Bec. Crioco0b1 n3Mepennst Macchl Tesl. CHITbl B MEXaHHKE.
3 | 3aKoHBI cOXpaHeHHs B MeXaHHKe. 3aKOH COXPaHEHHs MMITyJIbca. PeakTuBHOE ABMxkeHMe. PaGoTa cuibl. PaGora
MOTEHIMAIBHBIX cHil. MontHocTs. DHeprus. Kunerndeckas sHeprus. [loTeHnmnansHas sHeprust. 3aKOH COXpaHEHUs
MeXaHU4YecKoi sHepruu. [IpuMeHeHre 3aKOHOB COXpaHCHHUS.
IIpakTryeckue 3aHsITUs 2
1 | Pemenue 3agau Ha Temy «Cuiibl B ipupoze», 3BT.
Paznen 2. Mouekyasipuasi puzuka u Tepmoannamuka. TepMoannamnka. 22
Coneprxanne ydeOHOTO MaTepHraa 18
1 | OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOH Teopun. Vieanbupiii ras. OCHOBHBIE TOJNIOKEHHS MOJEKYISIPHO- 2

KHHEeTHYecKoil Teopuu. Pasmepsl M Macca Mosiekya M atoMmoB. bpoyHoBckoe nBmxkenue. [duddysus. Cunsl u
SHEPTUsS MEXMOJEKYJIIPHOTO B3amMojieiicTBrA. CTpoeHHe Tra3000pa3HBIX, JKUAKUX MW TBEPABIX Tesl. CKOPOCTH
JIBIDKEHHSI MOJIEKYlT M UX u3Mepenume. VneanbHbrii ra3. JlaBmeHue raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-
KWHETHYECKOH Teopuu ra3oB. TemmepaTypa U ee u3MepeHue. ['a30Bbie 3aKOHBI. AOCOIIOTHBIN HYIb TEMIIEPATypPHI.
TepmoauHaMuuecKas IIKajla TEMIEPATypbl. YPAaBHEHHME COCTOSIHMS HACANbHOro rasa. MoisipHas ras3oBas
IIOCTOSIHHAsI.

2 | OcHoBbI TepMoAMHAMHKH. OCHOBHEIE TIOHATHS M OIIPEAeIeH . BHYTpEHHAS SHEPrHs CUCTEMBL. BHyTpeHHs
SHEPrus uaeaJbHoro ra3a. PaboTa u TeruioTa kak GOpMBI mepeaadn dHeprur. TemoeMKoCTb. Y ienbHas
TEIUIOEMKOCTbh. Y paBHCHHE TEIUIOBOTO Oananca. [lepBoe Havano TepMonuHaMuku. AnuadaTHeIi nporece. [IpuHimn
nerctus TemwtoBoi mamunbl. K[ TerioBoro apuratens. Bropoe Hauano tepMoanHaMuku. TepMoauHaMUYECKast
IKaia TeMneparyp. XoJoIuibHble MaliuHbl. TerioBble neurarenu. OxXpaHa npupoabl.




CpoiicTBa mapoB. Vcnapenue u koHaeHcalys. HachIeHHBIH ap U ero CBOWCTBA. AOCOIOTHAS 1 OTHOCHUTEIIbHAS
BIIQXKHOCTH Bo3ayxa. Touka pockl. Kunenue. 3aBUCHMOCTb TeMIIEpaTyphl KUTIEHUS OT AaBieHus. [leperperslii nap u
€ro UCII0Jb30BaHUE B TEXHHUKE.

CBoiicTBa KHAKOCTeH. XapaKTepUCTHKA )KUIKOTO COCTOSIHUS BemlecTBa. [I0BepXHOCTHBIN CIION YKUIKOCTH.
DHeprust MOBEPXHOCTHOTO CNI0s1. SIBICHHUS Ha TPAaHUIIE KHIJIKOCTH C TBEPIBIM TeJoM. KanmyuisipHbIe SBICHHUS.

CpoiicTBa TBepabIX TeJl. XapaKTepUCTHKA TBEPAOTO COCTOSHHS BEIIECTBA. YIIPYrue CBOMCTBA TBEPABIX Tell. 3aKOH
I'yka. Mexanuuyeckue cBOMCTBA TBEPABIX Tel. TEIIOBOE paclIMpeHe TBEPAbIX Tel U KuAKocTel. IlnaBnenue u
KPHUCTAITH3ALHSL.

Ilpa

KTHYCCKHEC 3aHATHA

L]

Pemenue 3a1au Ha pacuéT Macchl U pa3MEPOB MOJICKYJT (ATOMOB).

Paznen 3.

e

KTPOAMHAMMKA.

32

Con

cpkaHKe y4eOHOro MaTepuaia

1

DiIeKTpUYecKoe NoJje. DIEKTpUIecKue 3apsibl. 3aKOH coXpaHeHUs 3apsa. 3akoH KynoHa. DnekTpruueckoe moJe.
HampsokeHHOCTh 37eKTpUIecKoro mojisi. [IpuHIun cynep- mo3unuu noseid. Pabora Cuil 31eKTPOCTATUIESCKOTO MO,
Ioreniuan. Pa3HOCTh MOTEHIIMATOB. DKBUIIOTCHIIHAIBHBIE TOBEPXHOCTH. CBS3b MKy HAMPSHKECHHOCTHIO U
Pa3HOCTBIO MOTEHIIUANIOB JIEKTPUYECKOTO TOJIs. JIHANEKTPUKH B dNeKTprdeckoM nose. [Tomsipusanust
JNeKTpuKoB. [IpoBoaHuKy B AnekTpuueckoM moje. Kounaerncaropsl. CoeiMHEHNE KOHIEHCATOPOB B 0aTapero.
DHeprusi 3apsuKSHHOT0 KOHIEHCATOPa. DHEPIUsl 3JCKTPUIECKOTO OIS,

3aKoHBI MOCTOSTHHOT0 TOKA. Y CJIOBUS, HEOOXOAUMBIE /I BOSHUKHOBEHUS U MOIACPIKAHUS SIEKTPHYECKOTO TOKA.
Cuia TOKa ¥ INTOTHOCTH TOKa. 3akoH Oma mis yaactka neru 6e3 3/1C. 3aBHCHMOCTB 3JIEKTPHUIECKOTO
COTIPOTHBIICHUSI OT MaTepHala, JUIMHBI ¥ IUIOIMIA N MTOTIEPEYHOT0 CEUCHHUS IPOBOIHIKA. 3aBHCUMOCTh
ANEKTPUIECKOTO COMPOTHBIICHUS TPOBOJHUKOB OT TEMIIEPATYPhI. DNEKTPOABIIKYINAS CHUJIa UCTOUYHUKA TOKA. 3aKOH
Owma aist mosHoM nenu. CoenuHeHne MpoBOIHUKOB. CoeTMHEHNE HCTOYHUKOB DJIEKTPUIECKON SHEPTUH B O6aTapero.
3axon [xoyns—Jlenna. Pabora u MOIITHOCTH AJIEKTPUYECKOTO TOKA. TemnoBoe AeicTBHE TOKA.

JJjieKTpUYeckuii Toxk B moaynpoBogHukax.  CoOCTBeHHas  MPOBOJUMOCTH  IOJYIPOBOJHHUKOB.
ITonmyrpoBOTHIKOBEIE TPUOOPEHI.

MaruuTHoe mose. BexkTop HMHIYKIMM MarHUTHOrO moJjs. JleficTBME MarHMUTHOTO TOJiA Ha MPSAMOJIMHEHHBIN
MPOBOJHHUK C TOKOM. 3akoH Ammepa. B3aumopeiicTBue TokoB. MarHuTHbIM motok. PaboTa mo mepemMerieHuio
MPOBOJHMKA C TOKOM B MAarHUTHOM mHoJje. JleiicTBMe MarHUTHOrO IMOJIA Ha JABMXKyluics 3apsan. Cuna JlopeHua.
Onpeznenenue yaeapHOro 3apsia. Y CKOPUTENH 3apsKEHHBIX YaCTHIL.

3JIeKTpOMﬂI‘HHTHaﬂ HHAYKIUA. SHGKTPOMaFHI/ITHaﬂ HWHAYKOUS. BI/IXpCBOC DJICKTPHUUICCKOEC I10JIC. CaMOI/IHIlyKIII/ISI.
3Hepr1/m MAar"dvTHOI'O I10JIA.

26

IIpa

KTHYCCKUEC 3aHATHA

1

Pemenne 3a71a4 Ha 3aKOH COXpPaHCHHS SJICKTPHUUYCCKOTI'O 3apsijia U 3aKOHa KyJ'IOHa.

2

Pemenne 3agau Ha paC‘IéT HaIMpsXKCHUA, CUJIbI TOKAa U COIIPOTUBJICHUSA ITPU MAPpAJUICJIBHOM U IMOCJIEI0BATCIIbHOM
COCAMHCHHWH ITPOBOAHUKOB.

Paznen 4.

KoJjie0anus 1 BOJIHBI.

11

Con

epkaHue ydyeOHOro MaTepuaia

1

Mexanudeckue kojedanus. Konebarenpaoe npmwkenue. ['apmMoHnueckue xoyiebanus. CBOOOTHBIC MEXaHHUECKUE
konebOanus. JInHeliHbIe MexaHWYeCKHe KojebareiabHble CUCTeMBbl. lIpeBpalrieHue SHEpruu Npu KojeOaTenbHOM
JBkeHnd. CBOOOIHBIE 3aTyXalOIHe MeXaHHUecKre KoieOaHus. BIHYX/IeHHbIE MEXaHHUUIECKUE KOJIeOaHH .

Ynpyrue BoJsiHbl. [Tonepeynsie U MPoTOJIbHBIC BOJTHBI. XapaKTePUCTUKN BOJIHBL. Y paBHEHHE TIIOCKOH Oerymeit

10




BoJHBL MHTepdepentyst BoaH. [ToHsTHe 0 audpakiuy BoJIH. 3BYKOBBIE BOJHBL. YIIBTPa3BYK M €ro MPUMEHEHHE.

DJleKTpOMarHuTHbIe KoJyiedanus. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KojeOaHus. [IpeBpaiieHne >HEpPruv B
KoneOaTeNbHOM  KOHType.  3aTyxalollue JJISKTpOMarHWTHble  KojeOaHus. ['eHepaTop  He3aTyXaromlux
JJIEKTPOMArHUTHBIX KoJjeOaHwWA. BeIHyXIeHHbIE snekTpudeckue KkoieOanms. [lepemenHsiit Tok. ['eHeparop
MEPEMEHHOT0 TOKa. EMKOCTHOE M HHIYKTUBHOE COIPOTHUBICHUS MEPEMEHHOrO0 TOKa. 3akoH Owma s
JJEKTPUYECKON MEeNH IepeMEeHHOro Toka. PaboTa W MOIIHOCTh IIEPEeMEHHOTO TOKa. ['eHepaTopsl TOKa.
Tpancpopmaroprr. Toku BeICOKOH gacToThl. [lomydenue, nepenada u pacupeaeseHue JIEKTPOIHEPTHH.

DJIeKTPOMATHUTHBIE BOJHBI. DJIEKTPOMAarHUTHOE II0JIe KaK 0COOBII BHJ MaTepHH. DIEKTPOMArHUTHBIEC BOJIHBL.
Bubparop I'epria. OTKpbITHII KoebaTenpHbIH KOHTYp. M300pererne pagno A. C. [TonosemM. [lorsTre o
paauocss3u. [IpuMeHeHne 2IeKTPOMarHUTHBIX BOJIH.

HpaKTI/I‘IeCKI/Ie 3aHATHA

Pazpnes 5. Onrnka. 13
CojepkaHue yueOHOro MaTepuaia 12
1 IIpupona cBera. CkopocTh pacIpOCTPaHEHHs CBETA. 3aKOHBI OTPAXKEHUS U NpeIoMIIeHus cBeTa. [lonHoe
orpaxenue. JInnzpl. ['na3 kak ontuueckas cucrema. OnTu4eckue npudopsL.
2 BosHoBbIe cBoiicTBa cBeTa. MHTepdepennus cera. KorepeHTHOCTH CBETOBBIX Jiydel. MIHTepdepeHIys B TOHKUX
ieHkax. [Tonockr paBHo# Tomunbl. Konbiia HetoTona. Vcnons3oBanue HHTEpGEpeHLIMH B HayKe U TEXHHUKE.
Judpakuus ceeta. Judpakuus Ha menu B napauieabHbIX Jydax. Judpakinuonnas pemerka. [Tonstue o
rojorpaduun. [omsipusarus nonepeyHbix BosH. [lomspusaius ceera. [[BoiiHoe yuenpenomicuue. [omspouast.
Jucnepcus ceera. Buner ciektpoB. CriekTpsl uciryckanusi. CieKTpsl MOTJIONICHU. Y IbTpadHOIeTOBOE U
nH(paKpacHOE M3ITyIEHUs.
Pentrenosckue syuyu. VIX npuposia 1 CBONCTBA.
[IpakTHyeckue 3aHATHS -
Pazgen 6. JJieMeHThI KBAHTOBOI U3NKHU. 9
Conepxanue yueOHOro MaTepuaia 8
1 KsanroBas ontuka. KBantoBas runoresa [Inanka. @oronsl. BremnHuit horosnexrpudeckuit 3¢ dext. BHyTpeHHMit
dhoroaddexr. Tursr HoTo3TEMEHTOB.
2 | ®usuka atoma. Pa3BuTne B3IJISI0B HA CTPOCHHUE BENIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTPaX BOIOPO/IA.
SnepHast Mmonens aroma. OnbiTel O. Pesepdopaa. Monens aroma Bogopona o H. bopy. KBanToBbIe reHepaTopsl.
3 | dusuka aromHoro sapa. EcTeCTBeHHAs pPaJMOAKTHBHOCTh. 3aKOH paJMOAKTHUBHOrO pacrnagd. CrocoObl
HaOJIOZEHUS] U PEruCTpaluy 3apsDKeHHBIX yacTHi. Dddekt Basunoa — Yepenkosa. CTpoeHHe aTOMHOTO siapa.
Jdedexr wmaccel, SHeprust CBS3M W YCTOWYMBOCTH AaTOMHBIX saep. SnmepHble peaknuu. VckyccTBeHHas
paavoakTUBHOCTb. JleneHue Tsokenslx sigep. llenHas sinepHas peakuus. Ynpasisiemas LenHas peakuus. SnepHslid
peaxtop. IlomydeHne pagMoOaKTUBHBIX HM30TONOB M WX IPUMEHEHHe. buojormdyeckoe AeWCTBHE pagHOaKTHBHBIX
M3Ty49eHuH. DJeMeHTapHbIe YaCTHIIBL.
IIpakTraeckue 3aHsATHS -
Pazpnea 7. IBoJonus BeesleHHOIA. 5
Conepxanne yuyeOHOTO MaTepuaa 4

1

Crtpoenne u pa3sutue Bcemennoit. Hamra 3Be3gHast cuctema — I'anmaktuka. J[pyrue ramakTuku. becKOHEYHOCTH
Bcenennoit. Ilonsitue o kocmonoruu. Pacmmpsitomasicss Bee- nennas. Mogens ropsiueit Beenennoit. Ctpoenue u
MPOUCXOXKACHUE ["aaKkTHK.




2

Opomonust  3Be3x. lumortesa mpoucxoxaeHus CONHEYHOH CHCTEMBI.

TepmosiiepHbIA  CHHTE3.

[Ipobnema

TepMOﬂHepHOﬁ OHCPI'CTUKHU. 3Hepr1/1$[ COJ'IHIIa " 3BC3 1. 3BOJ’IIOIII/IH 3BC3/1. Hponcxomaeﬂne COJTHEYHOU CHCTEMBI.

HpaKTI/I‘IeCKI/Ie 3aHATHA

Koncynprannm

Bcero:

114




3. YCJIOBHS PEAJIM3AIIMY YYEFHOM JJUCITUIIJIMHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanust yaeOHON AUCIUTIIMHBI TpeOyeT HaIMUus y4eOHOTO KabrHeTa (PU3UKH;

O6opynoBanue yueOHOro KabMHeTa:

- MOCAJIOYHBIC MECTA IO KOJUYECTBY 00YUaIOIINXCS;
- pabouee MecTo mperoaaBaTes;

- MPUOOPHI 1711 AEMOHCTPAIIMN OTIBITOB TIO pa3iesiaM
MEXAaHUKA:

3aBHCHUMOCTb TPA€KTOPUHU OT BHIOOPA CUCTEMBI OTCUETA,

BU/IbIl MEXaHUYECKOIO JIBUYKEHUS,

3aBHCUMOCTb YCKOPEHMS TeJla OT €r0 MacChl M CWIbI, JEUCTBYIOIIEN Ha
TEJIO,

CJIO’KEHUE CUII,

PAaBEHCTBO W MPOTHUBOIOJI0KHOCTh HAIIPABICHUS CHJI JEUCTBUS H
IIPOTUBOJEHUCTBHUS,

3aBHUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(popMariuu,

CHUJIBI TPEHHS,

HEBECOMOCTD,

PEaKTUBHOE IBUKECHUE,

nepexo] NOTEHIUAbHON YHEPTUU B KHHETHYECKYIO U 00pATHO,
CBOOOJIHBIE U BBIHYK/ICHHbBIE KOJIEOAHMUS,

pe30HaHC,

o0pa3oBaHKe U pacCIpOCTPaHEHUE BOJIH,

4acToTa KoJieOaHUil ¥ BbICOTA TOHA 3BYKA;

MOJIEKYJIIpHas (pU3uKa U TEPMOJIUHAMMKA!

JBIKEHUE OPOYHOBCKHX YaCTHII,

madQysus,

W3MCHCHHE JaBJCHUS Tra3a ¢ M3MCHCHHEM TeMIIepaTyphl IpH
IIOCTOSSHHOM OOBEME,

KUIIEHHUE BOJIbI IPY NOHW>KEHHOM JaBJIEHUU,
IICUXPOMETP U TUTPOMETD,

SBJICHHSI TOBEPXHOCTHOI'O HATSXKEHUS U CMAauyMBaHMUS,
KpPHUCTaJLTbl, aMOP(HBIE BELIECTBA, )KUIKOKPUCTATMUECKUE TENA,
U3MEHEHHE BHYTPEHHEN SHEPTUU TeJ MPU COBEPILICHUH PAOOTHI,
MOJIEJIH TETUIOBBIX JBUTATEIICH;

QJICKTPOANMHAMMUKA:

B3aUMOJICHCTBHUE 3aPSKEHHBIX TEI,
POBOJHUKH B DJIEKTPUYECKOM TI0JIE,
TURJIEKTPUKH B DJIEKTPUUECKOM TI0JI€,
KOHJIEHCATOPHI,



TEIJIOBOE JEHCTBUE ANEKTPUUECKOr0 TOKA,

COOCTBEHHAs ¥ MPUMECHAsI MPOBOUMOCTH MOTYTPOBOTHUKOB,
HOJTyTIPOBOJHUKOBBINA O/,

TPaH3UCTOD,

OTBIT DpCTeaa,

B3aUMO/ICHCTBUE IPOBOJHUKOB C TOKAMH,
AJIEKTPOJIBUraTENb,

AJIEKTPOU3MEPUTEIIBHBIE IPUOOPHI,

ANEKTPOMATrHUTHASA UHIYKIHUSA,

3aBucuMocTh JJ[C CcaMOMHIYKIMU OT CKOPOCTHM HM3MEHEHUS CHIIbI
TOKa Y UHIYKTUBHOCTHU IPOBOJIHUKA,

paloTa 3JIeKTporeHeparopa,

Tpanchopmartop,

CBOOO/IHBIE 3JIEKTPOMArHUTHBIE KOJICOaHMUs,
OCLIIJIJIOTpaMMa NIEPEMEHHOTO TOKa,

KOHJIEHCATOpP B LIETIH IEPEMEHHOTO TOKa,

KaTylIKa B LIETIH IEPEMEHHOTO TOKa,

PE30HAHC B ITOCJIEIOBATEIBHON LI IEPEMEHHOIO TOKA,
U3IIyYEHHE U IIPUEM DIICKTPOMAarHUTHBIX BOJIH,

PaaNOCB3b,

UHTEep(depeHLIUs CBETA,

IU(PPAKIMS CBETA,

3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA,

MIOJIHOE BHYTPEHHEE OTPAKEHHUE,

HOJIYYEHHE CIIEKTPA C IOMOILBIO IPU3MBI,

MOJTyYEHUE CIIEKTPa C MOMOIIBIO TU(PAKIIMOHHON PELIeTKH,
CHEKTPOCKOT,

ONTHYECKUE TPUOOPHI;

CTpOEHHE aToMa U KBaHTOBas (pu3mKa:

dotorddexr,

U3ITy4eHHE Jlazepa,

JTUHEHYaThIe CIIEKTPhI PAa3JINYHBIX BEIIECTB,
CYCTUMK MOHU3UPYIOIMINX U3TyUECHUH;

»BoJTIONNS BecenenHom:

COJIHEYHasi cucteMa (MoJIenb),
dboTorpaduu miaHeT, cAeIaHHBIC ¢ KOCMUYECKUX 30HOB.

TexHuYecKue cpeicTBa 00yUEHUS:
- KOMIIBIOTEp C JIMIIEH3MOHHBIM MPOTPAMMHBIM O0ECIEUYEHUEM M MYJIbTUMEIua
IPOEKTOP.




3.2. MudopmanuonHoe odecnedenne 00y4eHust
Ilepeyenbr pexkoMeHayeMbIX Y4eOHbIX wu3aaHuil, WHTepHeT-pecypcos,

JAONMOJIHUTEJIbHOU JINTEPATYPbI
st o0yuaromuxcs
OCHOBHBIE UCTOYHUKHU:
1. Msaxumes I'.4., byxoBueB b.b., Corckuit H.H. ®wusuka. Yuebnuk mns 10 kiacca
0011e00pa3zoBaTenbHbIX Yupexaenuid. — M: IIpocsemenne, 2014
2. Mskumes ['.4., byxosues b.b..
Ouszuka. YueOnuk s 11 ximacca obmeoOpa3oBarenbHbIX yupexkaeHuii. — M: [IpocBemienue,
2014

I[OHOJ'IHI/ITCJ'IBHI)IC HCTOYHHUKU:

1. Camoitienko I1.U., Cepree A.B. COopHHK 3amad u BONpOChkl 1o (usuke: ydueO.
nocobue. — M., 2013.

2. Camotinenko I1.U., CepreeB A.B. ®uszuka (11 HETEXHUYECKUX CHEIUATBLHOCTEH):
yuebHuk. — M., 2013.

3. I'pomoB C.B. ®usuka: Mexanuka. Teopusi OTHOCHUTEIBHOCTH. DJIEKTPOJMHAMUKA!
YueOnuk s 10 k1. 061meodpazoBaTeNbHbIX yupexaeHuit. — M., 2011.

4. I'pomos C.B. ®u3suka: Onruka. Ternossle siBieHus. CTpoeHHEe U CBOWCTBA BELIECTBA!

YueOuuk s 11 k1. o61meodpa3zoBaTenbHbIX yupexaeHuid. — M., 2011.

Jus npenogaBaresiei

I'pomos C.B. lllaponosa H.B. ®usuka, 10—11: Kuaura nng yuurens. — M., 2014.

Kabapaun O.0., OpnoB B.A. DxcnepuMenTanbHble 3a1anus mo pusuke. 9—11 kiaccsr:
yaeOHoe rmocoOue it yJalmmxcs o01eoopa3zoBaTenbHbIX yupexaeHuit. — M., 2011.

KacbssnoB B.A. Meroanueckue peKOMEHIAIMK [0 HCIOJIb30BAHUIO Y4€OHUKOB
B.A KacesiHoBa «®wm3uka. 10 ki.», «du3uka. 11 ki1.» npu u3ydeHun (u3MKd Ha 0a30BOM H
npodmibHOM ypoBHE. — M., 2013.

KacesinoB B.A. ®usuka. 10, 11 ki, Temarnueckoe u moypouHoe IjaHUpoBaHue. — M.,
2012.

JlaOkoBckwuit B.b. 220 3ana4 no ¢usuke ¢ pemeHUsIMU: KHUra Juid ydamumxcs 10—11 k.
0011e00pa30BaTeNIbHBIX yupexaeHuid. — M., 2012.

®denepanbHblii KOMIOHEHT TOCYJapCTBEHHOTO CTaHAapTa oOmiero oOpa3oBaHust /
MunucrepcTBo o0pazoBanust PO. — M., 2004.

HNHuTepHer- pecypcsl
www. fcior. edu. ru (denepanbHblii eHTp HHGOPMAIIMOHHO-00Pa30BaTENBLHBIX PECYPCOB).
wwww. dic. academic. ru (Akanemuk. CroBapy U SHIUKIONEANN).
www.booksgid.com (Books Gid. DnekrpoHHast OnbIMOTEKA).
www.globalteka.ru (I'mobanreka. ['mobanpHas 6uOIMOTEKAa HAYYHBIX PECYPCOB).
www.window.edu.ru (EauHoe okHO focTyna k 00pa3oBaTeIbHBIM pecypcam).
www. st-books.ru (JIyamas yaeOnas nureparypa).
www. school.edu.ru (Poccuiickuit o0pa3oBaTenbHbIN TOPTAL.).
www.ru/book (DnekTpoHHast OMOIMOTEUHAS CUCTEMA).
www.alleng.ru/edu/phys.htm (O6pazoBarenbHbie pecypcsl MHTepHETa — DU3HKA).
www. school-collection.edu.ru (Equnas komiexkus HuGpoBbIX 00pa3oBaTEIbHBIX PECYPCOB).
https//fiz.1september.ru (yuebHO-MeTOIMUECKas Ta3eTa «DU3UKaY).
www.n-t.ru/nl/fz (HoGeneBckue naypeaTs 1o Gpusmnke).
www.nuclphys. sinp.msu.ru (lnepuas ¢puzuka B utepuere).
www.kvant.mccme.ru (Hay4yHO-IONYJISIPHBIN (PU3NKO-MaTeMaTUYecKui xxypHai «KBaHT»).



4. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHMSI YYEBHOM
JUCHUTIJIMHBI

Kontpoais ® omeHka pe3ylbTaTOB OCBOCHUA  Y4YEOHOW  JUCHUTUIMHBI
OCYUIECTBJISIETCS TperojaBaTrejeM B MPOIECCe MNPOBEACHUS MPAKTUYECKUX
3aHATHM ¥ Ja0OpaTOPHBIX paboOT, TECTUPOBAHMS, a TaKXKe BBINOJIHEHUS

00y4JaromMMUMHUCS WHIUBUAYAJIBHBIX 3a/IaHUH, TPOCKTOB, UCCIETOBAHUM.

Pe3yabTaThl 00yueHus
(ocBOEHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4YeHust

3HAHNA/TIOHUMAHHE:
CMbICJI NOHATHM: dbuznyeckoe
ABJICHHE, TUIIOTE3a, 3aKOH, TEOpPHUs,
BEIIIECTBO, B3aUMO/JICMCTBUE, | TecTupoBaHue,
AJIEKTPOMAarHUTHOE  TOJIe,  BOJIHA, | SKCIIEPTHAS OLICHKA BBITIOJIHECHUS
dboToH, aToM, aTOMHOE  SIJIPO, | CAMOCTOSITeIbHOM PaOOTHI.

HOHUBHUPYIOIMINUC H3JIIYUCHHUA, IINIAHCTA,
3BC314a, I'aJIaKTHKa, BCGJIGHHa}I;

CMBICI  (U3NYECKMX  BEJIMYMH:
CKOpPOCTbh, YCKOpPEHHE, Macca, Cuia,
UMITyJIbC, paboTa, MeXaHH4YecKas
DHEPrus, BHYTpPEHHSIS SHEprus,
aOCOJIOTHAs TeMIleparypa, CpeaHssa
KHHETHYECKast SHEPTUs YaCTHLL
BEILIECTBA,  KOJMYECTBO  TEIUIOTHI,
AJIEMEHTAPHBIN AJICKTPUYECKUHN 3apsil;

TectupoBanue,
JKCIIEpTHAs OILICHKA
MPaKTUYECKON pabOTHI,
DKCIIEPTHAS OLICHKA BBINOJIHEHUS
CaMOCTOATENbHON pabOTHI.

BBIITOJIHCHU L

CMBICJI ¢pusnvecknx 3aKOHOB
KJIACCUYECKON MEXaHHKH, BCEMUPHOTO
TATOTEHUS, COXPAaHEHUS  HHEpPrud,
UMIIyJIbCa U 3JIEKTPUYECKOro 3apsija,
TEPMOJMHAMHKH, AJIEKTPOMArHUTHOU
UHAYKIMH, GoTorddexTa;

TectupoBanue,
AKCIIEPTHAS OIICHKA
MPaKTUYECKON pabOTHI,
HKCIIEPTHAs OI[CHKA BBITIOJIHCHUS
CaMOCTOSATENbHON pabOThI,
3aIuTa JJabopaTopHON pabOTHI.

BBIITOJIHCHU L

BKJIA/l POCCHMCKHMX M 3apy0eKHbIX
YUYEHbIX, OKa3aBIIMX HauOoJbllee
BJIMSTHUE HA Pa3BUTUE (PU3UKH;

TecTtupoBanue,
AKCIIEpTHAs OLICHKA
MPaKTUYECKON padOThI,
HKCIIEPTHAs OIIEHKA BBITIOJIHEHUS
CaMOCTOSATEILHON pabOTHI.

BBIITOJIHCHU A

Ymenus:

ONMCHIBATH U 00BACHATH (PU3NUYECKUe
SIBJICHUS M CBOMCTBA TeJI: JBVKCHHE
HEOECHBIX T€I U  MCKYCCTBEHHBIX
CIyTHUKOB 3€MJIM; CBOMCTBAa Ta30B,
KUIKOCTEN 17} TBEPJIBIX TEN,
AIIEKTPOMArHUTHYIO WHAYKLHIO,
pacIpoOCTPaHEHUE  IEKTPOMATHUTHBIX

TectupoBanue,
AKCIIepTHAs OLICHKA
MPaKTUYECKON padOThI,
HKCIIEPTHAs OIIEHKA BBITIOJIHEHUS
CaMOCTOATENbHON pabOTHI.

BBIITOJIHCHU I




BOJIH; BOJIHOBBIC  CBOWCTBa
U3TydeHUE W  TIOTJIOIICHHE
atoMoM; (hoTOA(PGEKT;

CBETA;
CBETa

OTJIMYATh TUIIOTE3bI
TEOPUH;

OT HaY4YHbIX

TectupoBanue,
AKCIIepTHAs OLICHKA
MPaKTUYECKON padOTHI,
AKCIIEPTHAs OLIEHKA BBINIOJIHEHHUS
CaMOCTOSITENIbHOM paboThI,
3aIuTa JJabopaToOpHOU pabOTHI.

BBIITOJIHCHU A

aeJaTb BbIBO/bI Ha
OKCIICPUMCHTAJIbHBIX JAHHBIX,

OCHOBC

TectupoBanue,
AKCTIepTHAS OLICHKA
MPaKTUYECKON padOTHI,
HKCIIEPTHAsS OIICHKA BBITIOJIHEHUS
CaMOCTOSITENILHOM paboThlI,
3aiuTa J1a00paTopHOM pabOTHI.

BBIITOJIHCHU L

NPUBOAUTH NpUuMepBbl,
NMOKa3bIBAKIINE, YTO: HAOIIOJCHUS U
AKCIEPUMEHT SIBJISIOTCS OCHOBOM ISt
BBIJIBIDKCHUSI THUIIOTE3 W TEOpUH,
MO3BOJIAIOT TMPOBEPUTH HUCTUHHOCTH
TEOPETUUYECKUX BBIBOAOB; (puznueckas
TEOpHs J1aeT BO3MOXKHOCTh OOBSICHSITh
U3BECTHBIC SIBJICHUS NPUPOIBI U
Hay4dHble (aKThI, NMPEACKA3BIBATH €I
HEHU3BECTHBIC SIBJICHUS,

TectupoBanue,
AKCHEpTHAs OLICHKA
MPaKTUYECKON pabOTHI,
AKCIEPTHAs! OLIEHKA BBITIOJIHEHUS
CaMOCTOSATENbHON padOThI,
3aIuTa JJabopaToOpHON pabOTHI.

BBIITOJIHCHU L

NPUBOIUTH
NPAKTHIECKOTO

NpUMepsbI
HCI0JIb30BaHUSA
(puznyeckux - 3HAHUM: 3aKOHOB
MEXaHHKHU, TEPMOJUHAMUKHU u
DNEKTPOAUHAMHUKMA B DHEPIETHUKE;
Pa3JIMYHBIX BUIOB 3JIEKTPOMArHUTHBIX
W3JIyYEHUW JUISL Pa3BUTHS DPaguo M
TEJICKOMMYHUKAIWH, KBAaHTOBOM

TectupoBanue,
AKCTIEpTHAS OIICHKA
MPaKTUYECKON pabOTHI,
HKCIIEPTHAs OIICHKA BHITIOJIHCHUS
CaMOCTOSTEIbHON padOThI,

BBIITOJIHCHU L

¢buzuku B CO3/IaHUU  SIACPHOM
SHEPIreTUKH, JIA3EPOB;
BOCIIPUHUMATbD M HA  OCHOBE
MOJIyYeHHbIX 3HAHMH
TectupoBanue,
CaMOCTOAATEJIbHO OLIECHUBAThH
AKCTIEPTHAs OIIEHKA BBITIOJIHCHUS
uHoOpMaIMIo,  COJEpXKalIylocs B .
CaMOCTOATENbHON pabOTHI.
coobmenusasx CMU, WNnrtepnere,

HAaYYHO-TIOMMYJIAPHBIX CTAThAX.

onpeneNATh XapakTep (HU3HUECKOTO
mporiecca 1o Tpaduky, TabIHILE,
dbopmye

TectupoBanue,
AKCIIepTHAs OLIEHKa
MPaKTUYECKON padOThI,

BBIITOJIHCHU I




DKCIIEPTHAS OIICHKA BBITTOJIHCHUS
CaMOCTOSITENILHOUN PaboThI,
3aIuTa JJabopaTopHON PabOTHI.

U3MepPATH pAx GU3NUECKUX BEJIUYUH,
NPEACTABIISISL PE3YNbTaThl U3MEPEHUMN
C YYETOM MX MOTPEITHOCTEN

TectupoBanue,
AKCIIepTHAs OLICHKA
MPaKTUYECKON padOTHI,
AKCIIEPTHAs OLIEHKA BBINIOJIHEHHUS
CaMOCTOSITENIbHOM paboThI,
3aIuTa JJabopaToOpHON PabOTHI.

BBIITOJIHCHU L

HCIO0JIb30BaHHE NPUOOPETEHHBIX
3HAHMHM U YMEHHUH B NMPAKTHYECKOM
AeATeJIbHOCTH W  TOBCEIHEBHOM
JKM3HU
Ui obecnieyeHusi  0€30MacCHOCTH
KU3BHENIEATSIIbHOCTH B TIpoliecce | DKCIepTHas  OLIEHKAa  BBIMOJHEHUS
UCITIOJIb30BaHUS TPAHCHOPTHBIX | MPAKTUYECKOU pabOTHI,
CPEICTB, OBITOBBIX AIEKTPOIPHUOOPOB, | IKCIIEPTHAS OIICHKA BHITIOTHEHUS
CpPEACTB paauo- U | CAMOCTOATEILHOU PabOTHI.
TEJICKOMMYHHUKAIIMOHHOM CBSI3H;

DKCHepTHass  OIEHKA  BBITOJTHCHUS
OLICHKM  BJIUSHUA Ha  OpraHu3M .

MPaKTUYECKON padOThI,
YeIoBeKa ®  JAPYTHE  OpPTraHU3MBI

3arpsiI3HEHHsI OKPY>KAIOIIEH Cpeibl;

AKCIEPTHAs! OLIEHKA BBITIOJIHEHUS
CaMOCTOSATENbHON pabOTHI.

PaLMOHATIBHOIO MPUPOIOIIOIB30BAHUS
Y 3a10UTHl OKPYXKAIOLIEH CpEbl.

OKcrnepTHasi ~ OIEHKA  BBIMOJTHEHUS
MPaKTUYECKON pabOTHI,
AKCIIEpTHAS OIICHKA BBITIOJIHCHUS

CaMOCTOSATEIIbHON pabOTBHI.




