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[TOACHUTEJIBHAA 3AIINCKA

Pa6ouas mporpamma no usuke mis 10-11 knacca (mpoduabHBIA YPOBEHB)
pa3paboTaHa Ha OCHOBE:

1.

®enepanibHOro 3akoHa ot 29.12.2012 rona Ne273-®3 «O06 oOpazoBaHuu B
Poccniickon @enepanuny;

®denepanbHOro rocyAapCTBEHHOr0 00pa30BaTEIBHOIO CTaHAAPTA CPETHETO
00111ero 00pa3oBaHus, yTBEPKACHHBIN TpUKa3oM MUHHCTEPCTBA
oOpa3zoBanus U Hayku PO ot 17 mast 2012 r. Ned13 ¢ uBMEHEHUSIMH OT
31.12.2015 r. Ne1578 ot 29 urons 2017r. Ne613.

. IlpumepHas ocHOBHas1 00pa3zoBaTeNbHas IporpaMMa CpeiHero o0IIEero

oOpa3oBanus (0100peHa peleHueM GeaeparbHOro yueOHO-METOINIECKOTO
o0BeAMHEHHMS 10 0011IeMy 00pa3oBaHMIO (MPOTOKO OT 28 utoHs 2016r. Ne 2/16-3)
OcHOBHOI1 00pa30BaTEIHLHON MPOTPAMMBI CPEJTHETO 00IIEeT0 00pa3oBaHus
MAOY «JIuueit Nel21 umenu I'epost Cosetrckoro Coroza C.A. AXTsiMoBa»
Cogerckoro paifona r. Kazanp

. [IpumepHoii mporpammel o yueOHbIM Tipenmeram: «Pusuka 10-11 kimacca»

npoduibHb ypoBeHb, M.: [IpocBemenne. YMK I'.5. MskumeB, CUHSKOB
A3

. [IpumepHoii nmporpammel o yueOHbIM npenmeram:  «Dusuka — 10-11 kmacey

YrnyOoneHnusii ypoBeHb, M.: Ilpoda, 2017 r. YMK Msikumes I'.41., O.A.
KpbicaHoBa

. YueOnniit ian MAOY «Jlumeit Nel21 umenu I'epost CoBetrckoro Coroza C.A.

AxtamoBay CoBetckoro paiioHa r. Kazanp, yTBepKA€HHBII Ha 3aceTaHUU
MeJIaroruyeckoro copera juiest 26 aprycra 2020 roja.

PaGouas nmporpamMmmMa opueHTHpPOBaHA HA UCTIOJIB30BaHUE YUCOHUKOB «DU3NKay

st 10 1 11 xknaccoB (mpopuiabHBINA YPOBEHB):

1. ®uzuka: Mexanuka. 10 knacc. YriyOneHHbIN ypoBeHb: yueOuuk/ I". 5.
Mskumies, A.3. CunsikoB. — M.: Ipocda, 2019.

2. ®usuka: Monexkynspnas gusuka. Tepmoannamuka. 10 kiacc.
VYriy6nennslit ypoBeHb: yueouuk/ I'.5. Mskumes, A.3. Cunsiko. — M.:
Hpoda, 2019.

3. ®usuka: DnekrpoanHamuka. 10-11 kmaccel. YriayOa¢HHBIH YPOBEHbD:
yueonuk/ I'.S1. Msakumes, A.3. CunsakoB. — M.: JIpoda, 2019.

4. dusuka: Konebanus u BoiHbL. 11 kiace. YriyOneHHbIN YpOBEHb: YUeOHUK/
I'.4. Msakumes, A.3. CunsikoB. — M.: [Ipoda, 2019.

5. ®wusuka: Ontuka. KBanroBas pusuka. 11 kmacc. YrnyOneHHbIH ypOBEHbD:
yueonuk/ I'.51. Mskumes, A.3. CunsakoB. — M.: JIpoda, 2019

Hensamu peaau3zauum OCHOBHOI 00pa3oBaTeIbHON MIPOrPaMMBbI CPETHETO

oO1ero 06pazoBaHus MO (PU3UKE SIBISIOTCS:



CTAaHOBJICHHE U PA3BUTHE JINYHOCTH 00YUaIOIIETOCs B €€ CAaMOOBITHOCTH U
YHUKQJIHbHOCTH, OCO3HAHHWE COOCTBEHHOW MHAMBUIYaTLHOCTH, MTOSIBIICHHE
YKU3HEHHBIX JIAHOB, TOTOBHOCTh K CAMOOMPEICIICHHIO;

JIOCTUKEHUE BBIITYCKHUKAMU MJIAHUPYEMBIX PE3YyJIbTATOB: KOMIIETEHIUI U
KOMIIETEHTHOCTEMN, OMPEICIISIEMbIX TUYHOCTHBIMU, CEMEMHBIMU, OOIIIECTBEHHBIMH,
rocyZIapCTBEHHBIMH MMOTPEOHOCTSAMH U BO3MOXKHOCTSIMU 00YYarOIIEroCs CTapIIero
IIKOJILHOTO BO3pacTa, MHAWBUIyaJIbHONW 00pa30BaTelIbHON TPACKTOPUEH €Tro
Pa3BUTHUA U COCTOSIHUEM 3]I0POBBSI.

JlocTrKeHue MOCTaBICHHBIX LENen pH pa3pabOTKe U peanu3aiuu
o0pa3oBaTenbHON OpraHu3anrel OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbI
CpeaHero o0Iero oopa3oBaHus peIyCMaTpPUBACT PEIICHNUE CIETYIOIINX
OCHOBHBIX 32/124:

* popMHUpOBaHUE CUCTEMBI 3HAHUN 00 O0IIUX (HU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, MIPEJCTABICHHM O JelicTBUU BO Beenennoit ¢puzndyeckux
3aKOHOB, OTKPBITHIX B 3€MHBIX YCIIOBUSIX;

* popMHUpOBaHUE YMEHUS UCCIIEI0BAaTh U aHAJTU3UPOBATh PA3HOOOpA3HbIE
dbu3uYecKue IBJICHUSI M CBOMCTBA OOBEKTOB, OOBACHITH MIPUHIIUITBI PAOOTHI U
XapaKTEPUCTUKU TPUOOPOB U YCTPOUCTB, OOBIACHSITH CBSI3b OCHOBHBIX
KOCMUYECKUX O0BEKTOB C Fre0OPU3NUECKUMHU SIBJICHUSIMU;

* OBJIaJICHHE YMEHUSIMH BBIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUS
OCHOBOITOJIAramux GU3NIEeCKUX 3aKOHOMEPHOCTEH U 3aKOHOB, TTPOBEPITH UX
AKCIIEPUMEHTATILHBIMU CPEJICTBAMHU, (DOPMYIHPYSI IIENTb UCCIEIOBAHMS;
OBJIAJICHUE METOJIJAMH CAMOCTOSITEILHOTO TIJIAHUPOBAHUS M TIPOBEACHUS
(bu3HYeCKNX SKCTICPUMEHTOB, ONTMCAHUS U aHAIHM3a TTOJTyYCHHOU U3MEPUTEITLHON
uH(pOpMaIK, ONPEAEIICHUS JOCTOBEPHOCTH MOJyYEHHOIO PE3ybTaTa;

* popMHUpOBaHUE YMEHUI MPOTrHO3UPOBATH, AHAIM3UPOBATH U OLICHUBATH
MOCJIEICTBUS OBITOBOM U MPOU3BOJICTBEHHOM ACSATEILHOCTH YEIOBEKA, CBA3aHHOMN
¢ GU3HYECKUMU IPOLIECCAMHU, C TTO3ULIUNA HKOJIOTHYECKON 0€30MacHOCTH.

IInanupyemsble pe3yJbTaThl ocBoeHHs Kypca ¢pusuku B 10-11 knacce (mpodpuiibHbIH
YPOBEHb)

®OI'OC 0CHOBHOTO M CpeIHEro 00111er0 00pa30BaHUs MPOBO3MIIANIAIOT B KAYECTBE 1EJIEBIX
OPUEHTUPOB 00IEro 00pa3oBaHMsl JOCTHKEHUE COBOKYITHOCTH JTMUHOCTHBIX, IPEMETHBIX U
MeTanpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JINYHOCTHBIMHU pe3yJIbTaTaMu 00y4YeHHs (PU3UKE B CPEIHEH IIKOJIE SIBIISTFOTCS:

* 8 cghepe omHoweHUll 0OYUAIOWUXCA K cebe, K c8oeMy 300P06bl0, K NOZHAHUIO cebs —
OpHUEHTAIVSI Ha JJOCTHKEHHE TMIHOTO CUACThS, PeaTi3aIuio O3UTHBHBIX JKU3HEHHBIX
NIEPCIICKTHB, MHUIIMATUBHOCTh, KPEATHBHOCTD, TOTOBHOCTh M CITOCOOHOCTB K JINYHOCTHOMY
CaMOOTIPEICIICHHUIO, CITOCOOHOCTh CTABUTH IIEITU M CTPOUTH KU3HEHHBIC TUTAHBI; TOTOBHOCTH H



CIIOCOOHOCTH 00ECTIeUnTh cebe U CBOMM OJIM3KUM JOCTOMHYIO KHU3HB B TIPOIECCE
CaMOCTOSITCIIEHOM, TBOPUECKON M OTBETCTBEHHOMU JCSITEILHOCTH, K OTCTANBAHUIO JTUYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHSI, BEIPa0aThIBATh COOCTBEHHYIO TIO3HIIMIO IO OTHOIICHHUIO K
00IIECTBEHHO-TIOJTUTHUSCKUM COOBITHSIM IPOIIIIOTO U HACTOSIIETO HA OCHOBE OCO3HAHUS U
OCMBICJICHUS UCTOPUH, TyXOBHBIX IICHHOCTEH U JOCTHKEHHI HaIllel CTpaHbl, K CAMOPAa3BUTHIO U
CaMOBOCITUTAHHUIO B COOTBETCTBHH C OOIIEYETIOBCUSCKIMH IIEHHOCTSIMH U HIealaMu
TPa)KAaHCKOTO OOIIECTRA;

[IpunsaTre u peanu3zanus NEHHOCTEN 3I0POBOTO U O€30MacHOTO 00pasa KU3HHU, OepexKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHE K COOCTBEHHOMY (DPU3HUYECKOMY U
TICUXOJIOTUIECKOMY 370POBBIO;

* 6 copepe omnowenuti odyuarowuxca k Poccuu kax x Pooune (Omeuecmay) — poccuiickas
HUICHTHYHOCTD, CIOCOOHOCTH K OCO3HAHUIO POCCUHCKOMN MIEHTUIHOCTH B ITOJIMKYJIHTYPHOM
COLIMYME, YyBCTBO MPUYACTHOCTU K UCTOPUKO-KYIBTYPHOUH OOIIHOCTH POCCUHCKOTO Hapoaa 1
cyne0e Poccuu, matpuoTrsm, TOTOBHOCTB K CTyKeHUI0 OTeUecTBY, €ro 3alluTe; YBAKECHUE K
CBOEMY HapoAdy, YyBCTBO OTBETCTBEHHOCTH Tiepe]] PouHOI, TOPIOCTH 32 CBOM Kpaii, CBOIO
Poauny, nmporiioe U HacTosIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBaxeHue
rOCy/IapCTBEHHBIX CUMBOJIOB (Tep0, duiar, rumMH); GopMHpOBaHUE YBAXKEHUS K PYCCKOMY SI3BIKY
KaK rocy1apcTBEHHOMY sA3bIKy Poccuiickoiit denepaiuu, SBISIIOMIEMYCSI OCHOBOM POCCUHCKOM
UJCHTUYHOCTH U TJ1aBHBIM ()aKTOPOM HAIIMOHATBHOTO CAMOOIPEICICHHS; BOCITUTAaHUE
YBOXCHHS K KYJBTYpE, sI3bIKaM, TPAJIHUIHASIM U 00bIYasiM HapOOB, IPOKUBAIONINX B Poccuiickoii
denepauny;

* 6 chepe omHOWEHUL 0OVUAIOWUXCS K 3AKOHY, 20CYOAPCMBY U K 2PANCOAHCKOMY 00uecmey —
IPaXXTaHCTBEHHOCTb, IPAYKIAHCKAS TO3UIIMSI AKTHBHOTO U OTBETCTBEHHOTO YJIEHA POCCUKCKOTO
o01IecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC TIPaBa U 00SI3aHHOCTH, YBaXKAFOIIIETO 3aKOH U
MPaBOIOPAIOK, OCO3HAHHO MPUHUMAIOIIIETO TPAIUIIMOHHbBIE HAIIUOHAIBHBIE U
o0ImIeYeI0BeUYeCKre TYMaHUCTHICCKHE U JeMOKPATHIECKHIE IIEHHOCTH, TOTOBOTO K YYaCTHIO B
00IIeCTBEHHOM KM3HU; MPU3HAHNE HEOTUYKIAEMOCTH OCHOBHBIX MpPaB U CBOOO/I YEIOBEKa,
KOTOPBIC TIPHHAJIICIKAT KaXKJIOMY OT POXKICHUS, TOTOBHOCTH K OCYIIESCTBICHHIO COOCTBCHHBIX
npaB 1 cBOOO 0e3 HapylLIeHHs MpaB U CBOOO I APYTUX JIUIl, TOTOBHOCTh OTCTaNBATh
CcOOCTBEHHBIC ITPaBa M CBOOOIBI YSIIOBEKA U TPaXKIaHWHA COTJIACHO OOIIEPU3HAHHBIM
MPUHIIAIIAM U HOPMaM MEKIYyHapOoIHOTO MpaBa U B cooTBeTcTBHM ¢ KoHCcTHTYIMEH Poccuiickoit
®denepariiy, MIPaBoOBasl U MOJIMTHIECCKAS TPAMOTHOCTH; MHPOBO33PECHHE, COOTBETCTBYIOIIICE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKH, OCHOBAHHOE Ha TUAJIOTe
KYJBTYP, & TAKXKE Pa3TUIHbBIX (POpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B
MOJUKYJIBTYPHOM MUPE; HHTEPUOPU3AIIHS LICHHOCTEH TEMOKPATHUH U COITUATBHON
COJIUAPHOCTH, TOTOBHOCTH K JJOTOBOPHOMY PETYIMPOBAHUIO OTHOIICHUH B TPYIIIE WITH
COLIMATILHON OpraHU3aIiHi; TOTOBHOCTH O0YYAIOIINXCSl K KOHCTPYKTUBHOMY y4acTHIO B
NPUHSTHN PEIICHUH, 3aTParMBarOIINX NIPaBa U HHTEPECHI, B TOM YHUCJIC B PA3IMUHBIX (hopMax
00IIECTBEHHON caMOOpraHU3aIlui, CaMOYTIPaBJICHHsI, OOIIECTBEHHO 3HAYUMOM e TENIbHOCTH;
MIPUBEPKEHHOCTD WICSIM HHTEPHAIIMOHAIN3MA, PYKObI, paBEHCTBA, B3aUMOIIOMOIIN HAPOOB;
BOCTIHTAHNE YBAXKUTEIHHOTO OTHOIICHHSI K HAIIMOHAIILHOMY TOCTOMHCTBY JIIOJICH, X YyBCTBaM,
PENUTHO3HBIM YOCKICHHUSIM; TOTOBHOCTH O0YJAIOIIUXCS TIPOTHBOCTOSTH HICOJIOTUN
JKCTpEeMH3Ma, HallMOHAIN3Ma, KCeHO(OOUH, KOPPYIILINU, TUCKPUMUHAIIUY 110 COLIUATIBHBIM,
PEUTHO3HBIM, PACOBBIM, HAITMOHATBLHBIM ITPU3HAKAM U JIPYTUM HETATUBHBIM COITUATBHBIM
SIBIICHUSIM;

* 6 chepe omHoOweEHUT 0OYUAIOWUXCA C OKPYIHCAIOWUMU TH0ObMYU — HPABCTBEHHOE CO3HAHHE U
MOBE/ICHNE Ha OCHOBE YCBOCHHSI O0IIEYEeIOBEYECKIX [IEHHOCTEH, TOIEPAHTHOTO CO3HAHUS U
MOBEJICHUS B TIOJIUKYJIBTYPHOM MUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JIUAJIOT C IPYTHMH
JIOABMH, TOCTUTATh B HEM B3aMMOIIOHMMAaHMsI, HAXOJUTh OOIKE LENU U COTPYIHUYATD I UX
JOCTHKCHHUS; TIPUHSATHE TYMAHUCTHYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAKHUTEIHLHOE U
n00poXkKeNnaTeabHOe OTHOIICHKE K JPYrOMY YE€JIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;
CIIOCOOHOCTH K COMEPEKUBAHUIO M (DOPMHUPOBAHUIO TIO3UTHBHOT'O OTHOIICHHS K JIFOJISIM, B TOM



YHCIie K JIMIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI U MHBAJIHIaM; OepexHOe,
OTBETCTBEHHOE M KOMITETEHTHOE OTHOIICHHE K (DHU3UYECKOMY H TICHXOJIOTHIECKOMY 37I0POBBIO
JIPYTHX JIIOJIeH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb; (pOpMHUpPOBaHUE BHIPAKEHHOI B
MTOBEICHUH HPABCTBECHHOMW TO3UIIMH, B TOM YHUCJIC CTOCOOHOCTH K CO3HATEIILHOMY BEIOODY
no0pa, HPaBCTBEHHOT'O CO3HAHUS U MOBEJICHISI HA OCHOBE YCBOCHHUS 00IIEUeTTOBEUECKUX
IIEHHOCTEH ¥ HPAaBCTBEHHBIX YYBCTB (Y€CTh, JOJT, CIPABEUTHBOCTh, MIJIOCEPIUC H
IpyKento0une); KOMIIETEHIIUH COTPYTHIYECTBA CO CBEPCTHUKAMHU, IETHbMU MIIAJIIIIETO BO3pacTa,
B3POCJIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO TOJIE3HON, y4eOHO-UCCIIeI0BATEIBCKOM,
IPOEKTHOM U APYIUX BUAAX AEATEIbHOCTH;

* 6 cqhepe omHOWEHUL 00YYATOWUXCA K OKPYHCAIOULEMY MUDY, K HCUBOLL NpUpode,
Xy00d#cecmeenHou Kyibmype — MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAyKH, 3HAYMMOCTh HAYKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTRY,
BJIQJICHUE JOCTOBEPHOM MH(OpMaIIHEii 0 MepeAOBhIX JOCTUKEHHSIX U OTKPHITHSIX MUPOBOM U
OTCUYCCTBCHHOW HAYKH, 3aMHTCPECOBAHHOCTh B HAYYHBIX 3HAHHIX 00 yCTPOMCTBE MUpa U
o0Im1ecTBa; TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMO00pa30BaHUIO, HA
MPOTSHKCHUH BCEH KHU3HU; CO3HATEILHOE OTHOIICHHUE K HEITPEPHIBHOMY 00Pa30BaHHIO KaK
YCIIOBUIO YCIEUTHOM MpodecCroHaNbHON 1 00IIECTBEHHON ASSITENbHOCTH; KOOI HUECKas
KyJIbTypa, OepeKHOE OTHOIICHHE K POTHON 3eMIle, MPUPOIHBIM OoraTcTBaM Poccuu u Mupa,
MOHUMAaHUE BIUSHUS COIUATBHO-DKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE TPUPOTHON U
COIIMATILHOU CPeJibl, OTBETCTBEHHOCTH 33 COCTOSTHUE MPUPOIHBIX PECYPCOB, YMEHHUH W HABBIKOB
pPa3yMHOT0 MPUPOIOTIOIB30BAHUS, HETEPIIUMOE OTHOIICHHE K JEHCTBHUAM, IPUHOCSIIUM BPE.l
9KOJIOTMH;, IPUOOPETEHNE OIIbITAa SKOJIOI0-HAIPABIEHHON e TEIbHOCTH; 3CTETHUECKOE
OTHOIIICHHE K MUPY, TOTOBHOCTh K 3CTE€TUYECKOMY 00yCTPOMCTBY COOCTBEHHOTO OBITA;

* 8 chepe omHowenuli obyuarowuxcs K mpyoy, 8 cghepe coyuanbHO-93KOHOMUYECKUX OMHOULEHUT
— yBa)eHHE BceX GopM COOCTBEHHOCTH, TOTOBHOCTH K 3aIUTE CBOEH COOCTBEHHOCTH;
OCO3HAHHBIN BRIOOP Oyaymiel mpodeccuu Kak myTh U CIOco0 peann3aui COOCTBEHHBIX
’KM3HEHHBIX IJIAHOB; TOTOBHOCTh O0YUarOIUXCs K TPYL0BOI MPOpecCHOHATBHOMN AESITEeNbHOCTH
KaK K BO3MOYKHOCTH yYaCTHs B PEIICHUH JIUIHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBCHHBIX,
00IIeHAIIMOHANBHBIX MTPOOJIeM; MOTPEOHOCTh TPYAUTHCS, YBAXKEHUE K TPYAY U JIIOJIAM TPYyIa,
TPYJOBBIM JIOCTHKCHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHE K Pa3HBIM
BUJIaM TPYJIOBOM JIESATEIBHOCTH, TOTOBHOCTh K CAMOOOCITY)KMBaHHIO, BKITFOUast 00y4eHHE U
BBITIOJTHCHHE JJOMAITHUX 00SI3aHHOCTEH.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHsS (GU3HKE B CPEAHEH IIKOJIE TIPEACTABICHBI TPEMS
rpynnamMu YHUBEPCAIbHBIX YUeOHBIX IEHCTBUH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUS

Buvinycknuk nayuumes:

* CaMOCTOSTEIHHO OMPEACIIATH eI, CTABUTH H (DOPMYITHPOBATH COOCTBCHHBIC 337291 B
00pa30BaTeNbHOM NeATENbHOCTH U KU3HEHHBIX CUTYaIUsX;

* OLICHUBATh PECYPCHI, B TOM YHUCIIE BPEMS U Ipyre HeMaTepHalbHbIE PECYPChl, HEOOXOAUMbIE
JUTSL TOCTHYKEHUS TIOCTaBJICHHOMN paHee IIeNu;

¢ COIIOCTABJIATH UMCHOIIUECCA BO3MOXHOCTH U H€O6XOI[I/IMI>IG IJI1 JOCTHUIKCHUA LEJTIN PECYPCHI;
* OpPraHu30BbIBaTh 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX ISl TOCTHKEHUS
MMOCTaBJICHHOU IICIIN;

* ONPEENSITh HECKOIBKO MyTeH TOCTHKEHUS TTOCTABICHHOM IIeIIH;

* BEIOMPATh ONTUMAIIBHBIN TyTh TOCTHYKEHUS IIETH € y4eToM 3()(PEeKTUBHOCTH pacXo0BaHHS
PECYPCOB U OCHOBBIBASICh HA COOOPAKEHHUSAX 3TUKHU U MOPAJIH;

* 331aBaTh [apaMeTPbl U KPUTEPHUU, I10 KOTOPEIM MOKHO OIPEAEIUTD, YTO LEIb JOCTUTHYTA;
* CONOCTABIIATH MOTYUYEHHBINA PEe3yIbTaT JEATEIBHOCTH C MMOCTABICHHON 3apaHee 1elblo;

®* OUCHUBATH ITOCICOACTBUA JOCTUKCHUA [OCTaBJIICHHON 1IcJIn B y‘-IG6H01>i JACATCIIBHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPY>KAIOLTUX JTIOACH.

[Mo3naBaTebHBbIE YHHBeEpPCAJbHbIE YUeOHbIE eiicTBHUS



Buinycknuk nayuumes:

* KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(GOPMALIUIO C Pa3HBIX MO3ULINN;

* pacro3HaBaTh U (UKCUPOBATH IPOTUBOPEUHS B MH(POPMAIIMOHHBIX UCTOUHUKAX;

* HCII0JIB30BATh Pa3IMyYHbIe MOJEIBbHO-CXEMaTHUECKHUEe CPEJICTBA AJISl IPEICTaBICHUS
BBISIBIICHHBIX B MH(POPMALIMOHHBIX HCTOUHUKAX TPOTHUBOPEUHIL;

* OCYILLECTBIISITh Pa3BEPHYTHII MH(POPMAIIMOHHBIN MOUCK U CTABUTh HA €70 OCHOBE HOBBIE
(yueOHbIe 1 MMO3HABATENBHBIE) 33/1a4H;

* ICKaTh U HAXOJIUTh 000OIICHHBIE CITIOCOOBI PEIICHUS 3a/1aY;

* IPUBOAUTH KPUTUYECKHE apTYMEHTHI KaK B OTHOLIEHUH COOCTBEHHOIO CYX/IEHUS, TaK U B
OTHOIIIEHUH JEUCTBUN U CYKIECHHUI IPYroro;

* aHAJIM3UPOBATh U MIPEe0OPa30BHIBATH MTPOOIEMHO-IIPOTUBOPEUHBLIE CUTYAIUH;

* BBIXOJUTH 32 paMKH y4eOHOT0 MPeAMETa U OCYILECTBIATh LieJIeHAPaBIeHHbIA MOUCK
BO3MOXXHOCTH LIIMPOKOT'0 IIEpeHOCca CPEICTB U CIIOCOOOB JIEHCTBHUS;

* BBICTPAUBaTh HHAUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAs OTPAaHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

* MEHATD U YJIEP’KUBATh Pa3Hble MO3UIMH B I03HABATEILHON JESATENbHOCTH (OBITH YUEHUKOM U
yuuTenem; GopMyInpoBaTh 00pa3oBaTeIbHbIHN 3a1IPOC U BBIIOIHATH KOHCYJIbTaTUBHbIC
(yHKIIMU CaMOCTOSITENILHO; CTaBUTh IIPO0OJIeMy U paboTaTh HaJl €€ pelIeHrueM;

YIPaBIATh COBMECTHOM IT03HABATEIbHON AESITEIBHOCTHIO U TOAUUHATHCS ).
KoMMyHnKkaTHBHBIE YHHBepcalbHble YueOHbIe JeliCTBUS

Buvinycknuk nayuumes:

* OCYILLECTBIISITH JIEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK
BHYTpH 00pa30BaTEeIbHOM OpraHn3alluy, TaK 1 3a ee MpeaeIaMu);

* [IPU OCYILECTBICHUH IPYIIIOBON pabOTHI ObITh KaK PYKOBOAMUTEJIEM, TaK U YWIEHOM IPOEKTHON
KOMaH/Ibl B Pa3HBIX POJISIX (T€HEPaTOPOM UEH, KPUTUKOM, UCTIOJIHUTENIEM, IPE3CHTYIOIUM U T.
1.);

* pa3BEpHYTO, JJOTUYHO U TOYHO U3J1araTh CBOK TOUKY 3PEHHUS C UCIIOJIb30BAHUEM a/IEKBATHBIX
(YCTHBIX ¥ MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

* pacro3HaBaTh KOHQIMKTOT€HHbIE CUTYaLlUU U IPEJOTBPAIaTh KOHPIUKTHI JO UX aKTUBHON
(a3br;

* KOOPAMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSIX BUPTYaJIbHOI'O B3aUMOJICHCTBUS (MITH
COUYEeTaHMs peajbHOr0 U BUPTYaAIbHOIO);

* COIJIaCOBBIBATH MO3UIUH WIEHOB KOMaH Ikl B IIpoliecce paboThl Ha/l O0IIKUM
IPOAYKTOM/pELICHUEM;

* IPEJICTABIATH IyOJIMYHO PE3YIbTAaThl MHANBUIYAIBHOMN U TPYIIIIOBOM JIEATENBHOCTH, KaK
nepes 3HaKOMOM, TaK U IIepesl HE3HAKOMOU ay IUTOPHE;

* I0I0MpaTh MAPTHEPOB JUISL ICIOBONH KOMMYHHKAIIUU, UCXOSl U3 COOOpakeHU I
Pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMUHBIX CUMIATHIA;

* BOCIIPUHUMATh KPUTHYECKHE 3aMEUaHUsI KaK pecypc COOCTBEHHOTO pa3BUTHS;

* TOYHO U €MKO (hOpMyJIMpPOBaTh KaK KPUTHUECKHE, TaK U 0JJOOPUTEIbHbIE 3aMEUaHUs B aJIpec
JpYyTUX JI0/Iel B paMKax JeI0BOM M 00pa30BaTeIbHOM KOMMYHUKAIMH, H30eras Ipx 3TOM
JMYHOCTHBIX OLEHOYHBIX CYXJACHUM.

IIpeameTHbIe pe3yabTaThl 00yueHUs (pU3MKe B CpeHEH HIKoe

Bovinycknuk na y2nyoieHHom ypoeHe Hayuumca:

* OOBSICHATH U aHAJU3UPOBATH POJIb U MECTO (PU3UKU B (POPMUPOBAHUN COBPEMEHHOM HAYyYHOMH
KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B IPAKTHUECKON
JESATEIIBHOCTH JIIOJEH;

* XapaKTepU30BaTh B3aUMOCBS3b MEXKIY (DU3UKON U APYTHMHU €CTECTBEHHBIMU HAYKAMU;

* XapaKTepU30BaTh CUCTEMHYIO CBSA3b MEK/Yy OCHOBOIIOJIATAIOIIMMHU HAyUYHBIMU MOHITHIIMMU:
IIPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, M0JI€), IBHKEHUE, CUJIA, SHEPTHUs;

* IOHUMATh U OOBSICHATH LIEIOCTHOCTh (PU3UUECKOM TEOPHH, pa3INyaTh IPAHULIBI €€
IPUMEHUMOCTH U MECTO B PSAY APYTUX PU3NUECKUX TEOPUH;



* BJIAJICTh IPUEMAMHU IIOCTPOCHUS TEOPETUUECKUX JI0KA3ATENBCTB, @ TAKKE IIPOrHO3UPOBAHUS
0COOEHHOCTEH MpoTekaHusi PU3NUECKUX SBJICHUH U MPOLIECCOB HA OCHOBE MOJTyYE€HHBIX
TEOPETUYECKUX BBIBOJIOB U J0OKA3aTEIIbCTB;

* CAMOCTOSITEIILHO KOHCTPYHNPOBATh IKCIIEPUMEHTAIbHBIE YCTAHOBKH JIJIS IPOBEPKHU
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO M OTHOCUTEIBHYIO MOIPEIIHOCTH;

* CaMOCTOATEIbHO IUIAHUPOBATh U MPOBOAUTDH (PU3HMUECKHE SIKCIIEPUMEHTHI;

* pemaTh MPaKTUKO-OPHUEHTUPOBAHHbIE KAYECTBEHHBIE U pacueTHbIE (PU3HUECKHUE 3a/1aU1 KaK C
OTOpOi Ha U3BECTHBIE (PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEH, TaK U C OMOPOI Ha
TEKCTHI C U30BITOYHON MH(POpMaLUEii;

* 00BSCHATDH IPAaHULIBI IPUMEHEHUSI U3YUEHHBIX (PU3NUECKUX MOJIETICH PU pelIeHNH
(U3NYECKUX U MEXITPEIMETHBIX 3a7ay;

* BBIJIBUTATh FMIOTE3bI HA OCHOBE 3HAHMSI OCHOBOIIOJIAraOIINX (PU3NYECKUX 3aKOHOMEPHOCTEN U
3aKOHOB;

* XapaKTepu30BaTh IN100aIbHbIE IPOOIEMBI, CTOSIIIIME TIEPE]] UETIOBEUECTBOM: SHEPTETUUECKHE,
CBIPbEBBIC, IKOJIOTUYECKUE U POJIb (PU3UKH B PELICHUN 3TUX MTPOOIIEM;

* 00BSCHATH MPUHLMIIBI pA0OTHI U XapaKTEPUCTUKU U3yUYEHHBIX MAllllH, IPUOOPOB U
TEXHUYECKUX YCTPOMICTB;

* 00BSCHATDH yCIIOBUS IPUMEHEHUs (PU3MUYECKUX MOJIeNIel IPpU pelieHnn GU3NYeCcKuX 3a/1a4,
HAXOJUTh aJIEKBATHYIO MPEASIOKEHHOH 3a/1aue (PU3NIECKyI0 MOJIENb, pa3pelaTh MpodiemMy Kak
Ha OCHOBE MMEIOIINXCS 3HAHWM, TaK U IPU ITOMOIINA METOJ0B OLIEHKH.

. Boinycknuk na y2nyonennom ypogne noyuum 603MO0NCHOCHIb HAYYUMbCA:

* TIPOBEPATH SKCIIEPUMEHTAIBHBIMU CPEICTBAMH BBIIBUHYThIE THIIOTE3bI, POPMYIHPYS 1IeTh
HCCIIeI0BaHMs], HA OCHOBE 3HAHHS OCHOBOIOJIATAIOIINX (PU3NYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

*  ONKUCHIBATH U aHAJIM3UPOBATH MOIYUEHHYIO B PE3yJIbTaTe MPOBEIECHHBIX (PU3NUECKUX
HKCHEPUMEHTOB HH(OPMAINIO, ONPEAETATH €€ JI0CTOBEPHOCTB,

* MOHHUMATEL U OOBIACHSITE CUCTCMHYIO CBsA3b MCXKY OCHOBOIIOJArartomiiM Hay4YHbIMHU
HOHATHSAMH. TIPOCTPAHCTBO, BpeMsl, MaTepHsl (BEIIECTBO, 0JI€e), IBUKEHUE, CUIIa, DHEPT U,

® pfmaTth SKCIICPUMEHTAJIBHBIC, KAYCCTBCHHBIC U KOJIMYCCTBCHHBIC 3aa4Ud OJIUMITMATHOTO
YPOBHSI CJI0KHOCTH, MCTIOJIB3YS (PU3UUECKUE 3aKOHBI, & TAK)KE YPABHEHUS, CBSI3bIBAIOLIIHE
(i)I/ISI/I'-IeCKI/Ie BEJIINYHNHBI,

* aHATU3UPOBATh IPAHULIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, TOHUMATh BCEOOIINA
XapaKkTep q)YH}IaMeHTaJ'IBHI)IX 3aKOHOB U OT'PaHUYCHHOCTD MCIIOJIb30BAHUS YaCTHBIX 3aKOHOB,’

* (GopMyIMPOBATH U pelIaTh HOBBIE 33/1a4H, BO3HUKAIOIINE B X0J1¢ Y4eOHO-UCCIIe10BaTEIbCKON
n HpO@KTHOﬁ JACATCIIbHOCTH,

* YCOBEpIIEHCTBOBATH MPUOOPHI U METO/IbI UCCIIEJOBAHUS B COOTBETCTBHUHU C MIOCTABICHHOM
3aaueii;

* HCIOJIB30BaTh METO/bl MATEMATUYECKOTO MOJEINPOBAHUSI, B TOM YUCIIE IPOCTENIINE
CTaTHUCTUYECKUE METObI AJi1 00pabOoTKU pe3yIbTaTOB HKCIIEPUMEHTA.

ObecneunTh TOCTHKEHUE TNIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS OCHOBHOM 00pazoBaTeIbHOM
MIPOrpaMMBbl, CO3/1aTh OCHOBY ISl CAMOCTOSITEIBHOTO YCIIEUTHOTO YCBOCHUS 00y4arOIUMUCS
HOBBIX 3HAHHH, yMEHUI, BUIOB U CIIOCOOOB JEATEIBHOCTHU JI0JKEH CUCTEMHO-/IeSITeIbHOCTHBIH
II0AXO01d. B cootBeTcTBUH ¢ YTHM II0AX0J0M MMEHHO aKTUBHOCTbD 06y11a101111/1xcsl IMPU3HACTCA
OCHOBOH JIOCTHKEHHUS PA3BUBAIOIIUX LeJIel 00pa30BaHMsI — 3HAHMS HE MEePEeIaloTCsl B TOTOBOM
BUJIE, a JOOBIBAIOTCS yUalllUMUCS B IPOLIECCE T03HABATEIBHON AESITEIbHOCTH.

Nzyuenne pusuku Ha yriryOJICHHOM YPOBHE BKIIIOUAET PACIIMPEHUE TTPEAMETHBIX PE3YJIHTATOB U
coJiepKaHne, OPUEHTHPOBAHHOE HA MOATOTOBKY K MOCIEIYIOIEMY POPECCHOHATFHOMY
00pa3oBaHMIo.



N3ydenue npenmera Ha yriyOJIeHHOM yPOBHE MO3BOJISIET CHOPMHUPOBATH Yy 00yUaAIOIIUXCS
(u3nvecKoe MbIIUICHHE, YMEHUE CHCTEMaTU3UPOBaTh M 000011aTh MOTyYeHHbIC 3HAHUS,
CaMOCTOSITENIbHO MTPUMEHSATH MOJTyUYEHHbIE 3HAHUS JJIS PEIICHUS IPAKTHUECKUX U y4eOHO-
HCCIIeIOBATENILCKUX 33]]a4; YMEHUE aHAIN3UPOBATh, IPOTHO3UPOBATH U OLIEHUBATH C TIO3ULIUU
9KOJIOTHYECKOH 0€301MacHOCTH MOCIIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON AEATEIBHOCTH
YeN0BeKa, CBA3aHHOU C MCIOJIB30BAHUEM HCTOUHUKOB SHEPTHH.

B ocHoBy u3yuenus npenmMera «Pusnka» Ha yriyOJIEHHOM YPOBHSX B YaCTH
(opmMupoBaHUs y 00yUaIONIMXCSl HAYYHOTO MUPOBO33PEHUS, OCBOCHUS OOIIIEHAYYHBIX METO/I0B
TIO3HAHMS, & TAK)KE MPAKTUYECKOT0 NPUMEHEHUS HAYYHbIX 3HAHUN 3aJI0KEHBI MEKITPEIMETHBIC
CBSI3M B 00JIACTH €CTECTBEHHBIX, MATEMATUYECKUX U TYMaHUTAPHBIX HAYK.

[IpumepHas mporpamma cocTaBjieHa HA OCHOBE MOAYJIBHOTO IPUHIMIIA TOCTPOEHUS
yuebHoro Marepuana. KommuecTBo 4acoB Ha U3ydeHHE yU4eOHOTo MpeIMeTa U KIIacChl, B
KOTOPBIX IPEAMET MOXKET U3y4YaThCsl, OTHOCATCS K KOMITETEHIIMH 00pa3oBaTeIbHON
OpraHM3aIiH.

[IpumepHas mporpamma CoepKUT NPUMEPHBIN IEPEUECHb PAKTUYECKUX U
nabopaTopHbIx padoT. [Ipu cocraBiaeHnn pabodel mporpaMMbl YUUTENb BIIPaBe BHIOPATh U3
nepeyHs: paboThl, KOTOPbIE CUNTAET HauboJee 1e1eco00pa3HbIMU ISl JOCTHXKEHUS MTPEeIMETHBIX
pe3yJIbTaToB.

COEPXAHUE YYEBHOI'O IPEIMETA «®U3UKA» 10-11 knacc (mpodpuabHbIH
YPOBEHb)

MeTtoabl no3HaHus B pusuke (4 1)

Hayunplii MeTo mo3HaHUs TPUpOoAbl. DU3HUecKre MoIeTu 00BEKTOB U B3aUMOICHCTBHU.
du3nYecKue MOHSATUS U BEIMIUHBL. POIb ¥ BUIBI 9KCTIEpUMEHTOB B u3uke. 3mepenue
busndeckux BenmuunH. Mexaynapoanas cuctema eauaui] (CH). Ctpykrypa pusudeckoi
Teopuu. [ ' unoressl, 3aK0HbI U NpUHLUIEL. [IpuHIMIBI OTHOCUTENBHOCTH ['anuies n DiHIITENHHA.
[TpuHIMIT TPUYUHHOCTH.

[IpenmeTHbIe pe3ybTaThl OCBOCHUS TEMBbL:

— OCO3HaHHE OOIIEKYIbTYPHOMN [IEHHOCTH €CTECTBEHHO-HAyYHOT'O 3HAHUS, TOHUMaHUE
OCHOBHBIX 0COOCHHOCTEH HayYHOTO METO/Ia TIO3HAHUS TPUPOJIBI, IPEICTABICHUE O
€CTECTBEHHO-HAyYHOU KApPTUHE MUPA;

— OCO3HaHME U 00BSICHEHUE POJIK (U3UKH B UCCIICIOBAHUY MPUPOTHBIX SIBJICHUN U TIPOIIECCOB,
B TEXHUYECKOM Pa3BUTHUU OOIIECTBA;

— mpeacTaBiIeHue 0 GYHKIUSAX TEOPUHU U IKCIIEPUMEHTA B HAYYHOM TIO3HAHUU TTPUPOJIBI:
CUCTeMaTU3UpYIoLIasi, 00bSICHUTENbHASI U IPOrHOCTUYECKas! PYHKIMH (PU3NUECKON TEOPUH;
HaOJII0/IEHUE U SKCIIEPUMEHT KaK CPEJICTBA MOTYUYEHUS TIEPBUYHBIX CBEJICHUN O MIPUPOIHBIX
SABJICHUSIX, IPOBEPKHU TUIIOTE3 U TEOPUH.

Mexanuka (86 1)

Kunematuka (18 )

Mopnenu Ten u criocoObl OMMCAHUS UX JIBIDKEHUS. MarepualibHasi TOUKa U TBEPIOE TEJO.
Mexannueckoe nBuxkeHue. OTHOCUTENbHOCTD JBMKeHMs. Cuctema otcueTa. CriocoObl 3a1aHus
MOJIOKEHHUS TOYKH OTHOCUTEIBLHO TeJla OTCUETa. 3aKOH JABUKEHUSI MaTepUATbHOU TOUKHU.
[lepemenienue, CKOPOCTh U YCKOpEeHUE MaTepualibHOUM Touku. Tpaekropusd. [Iyts. OgHOMEpHOE
neukenHne. ['padudeckoe mpeacTaBaeHe KHHEMATHYECKUX XapaKTePUCTUK B OTHOMEPHOM
ciyyae. PaBHOMepHOE NpAMOIMHENHOE IBUKEHUE, PABHOYCKOPEHHOE JIBUKEHHUE, PABHOMEPHOE
JBUKECHHE 110 OKPYKHOCTH, KOJeOaTenbHOE IBHKEHNE KaK OCHOBHBIE MOJICIIH JIBUKCHHSI.
PaBHOMEpHOE NBMKEHNE TTO OKPYKHOCTH. YTJIOBasi CKOPOCTh

TOUKH. CBSI3b MEXK/1y YIVIOBOM CKOPOCTBHIO U BETMYMHOM JIMHENHON ckopocTu. Bextop
yckopenus. LleHTpocTpeMutenbHoe yeckopenue Touku. Moaenu [Nanunes—TapTansu u
Kemnepa—HproToHa A1 CBOOOAHOTO MAACHUS MaTepHaATbHON TOUKH. CyNepro3HIIus
newkeHnid. CiioxxeHue ckopoctel u yckoperuil. [IpeoObpa3oBanue KOOpAWHAT U CKOPOCTH MPHU



nepexo/ie K NOCTYyNaTeNIbHO JABMKYILEHCS cucteMe orcuera. MIHBapraHThl peoOpa3oBaHusl.
TBepaoe Teno Kak CHCTeMa MAaTepUaIbHbIX ToUeK. OpHeHTaIMs TBEPAOro Tela, YIioBas
CKOpPOCTh TBepAoro Tena. [locTynaTenbHoe U BpalaTeabHOE ABUKEHUE TBEpAOTro Tena. CBA3b
ME¥Ky CKOPOCTSIMHA TOYEK TBEPAOIO TeNa.

3aKoHbI TUHAMUKH (27 )

Mopaenu B3aumoseictBus ten. Cuna. [IpuHumn cynepno3uuuu ajisg cuil. TUIbI CHIL.
I'paBuTanimonHoe B3anMoaencTBHE Ten. 3aKoH TaroreHus Herotona. Bzaumoneicreue
MpoTsHKEHHBIX Tel. Cuiia TskecTd. ['paBUTaIlOHHAs TOCTOSTHHAS U CITIOCOOBI €€ U3MEPEHHUS.
[ToneBoii cioco0 onucaHus TPaBUTALIMOHHOTO B3aUMOIEHCTBHSL. MoJienu B3auMOACHCTBUS
TBepAbIX Ten. KacaTenbHas 1 HOpMaapHas COCTABIIAIONIAs CHIIbI peakiuu. [ naakas
noBepxHocTh. Cuia TpeHusl. 3aKOH CyX0ro TpeHus. Mojenn B3auMOAEHCTBUS YIIPYTHX TEIL.
Cunbl ynpyrocTs OAHOPOJHOTO cTepskHs U HUTH. 3akoH ['yka. KoaddunueHT xxecTkocTH.
3aBUCUMOCTb JKECTKOCTH OT FT€OMETPUUYECKUX U (PU3NIECKUX CBOMCTB CTEPXHs U HUTU. MoayIb
HOwnra.

Jlunamuka MatepuanbHON TOUKU. MHepruanbHble cucTeMbl oTcuera. AkcuoMsl HeroToHa:
IepBbIN U BTOpOM 3akoHbI HeroTOHA. Macca. [Ipunuun agautuBHOCTH Maccsl. [Ipsamas n
oOpaTHas 3a/1a4M JUHAMUKU. /[BHKeHne MaTepuanbHOM TOUKH B CHCTEME CO CBS3SIMH.
[TonsiTue 0 KMUHEMATUYECKUX CBsI34X. [{luHamuka cuctemsl Touek. Tperunii 3akoH HeroToHa.
MarepuanbpHas TOUKa U IOCTYNATENBHO JBUKYIIECECS TBEPAOE TEJIO KAK IPUMEDP CUCTEMBbI
MaTepHalbHBIX TOUEK. /[MHaMHKa CUCTEMBI MAaTEPUAIIBHBIX TOYEK.

3aKOHBI COXpaHEHUs UMIyJbca v d3Hepruu (31 u)

DHepreTudyeckuil Moaxoa K TMHAMUKE MaTepuaabHOU ToukU. Teopembl 00 H3MEHEHNUU UMITYJIbCca
¥ U3MEHEHUH KMHETUYECKOM sHeprun Touku. Pabora cuisl. MomHocTh. [loTeHIInanbHble CUITBL.
[ToTeHnmanpHas SHEPTHUs MATEPUAIILHOM TOYKH B 3aJJaHHOM BHelHeM nosie. [lonHas sHeprusi.
Teopema 06 u3mMeHeHnH MMoJaHON Hepruu. KoHcepBaTHBHbBIE CUCTEMBI. 3aKOH COXpaHEHHUs
IIOJIHOM SHEPTrUU MaTepuaibHON TOUKU. TeopeMbl TMHAMUKU cUCTEMBbI Touek. Teopema 00
M3MEHEHUU UMILYJIbCa CUCTEMBI. 3aKOH COXPAaHEHUs UMITYJIbCA CUCTEMbI MATEPUAIILHBIX TOYEK.
[IpubnmxeHHoe coxpaHeHue UMITyJIbca B 3a/1a4ax JUHaAMHUKU. LIeHTp Macc cucTemsbl TOYEK.
Teopemsl 0 1BHKEHUM LIEHTpa Macc. KnHeTnueckasi SHeprus CUCTEMbl MaTEPUAIbHBIX TOYEK.
Teopema 006 U3MEHEHNH KMHETUYECKOM dHEeprun cucteMsl. [loTeHanbHas SHeprusi CUCTEMBbI
touek. [lonHas sHeprus cucremsl. Teopema 00 U3MEHEHNH MOJIHOM SHEPruu. 3aKOH COXPAHEHUS
IIOJIHOM dHEpruu. MneansHble CHCTEMBI, YIPYTHIM U HEYIIPYTUI y1ap, PEAKTUBHOE JBUKECHUE.
MexaHuKa CyXOIlyTHBIX TPAHCIIOPTHBIX CPeACTB. MOIIHOCTE cuibl. PaBHOBECHE TOYKH U
TBepaoro Tena. OTHOCUTENIbHOE paBHOBecHe TOUKU. Heobxoanmoe 1 1ocTaTouHoe yCIOBHE.
YcroitunBoe, HeyCTOWYMBOE U Oe3pa3IMuHOE PaBHOBECHE. Y CJIOBHE PaBHOBECHS TBEPOIO Tea.
MOMEHT CuiIbl OTHOCHUTENIBHO OcH BpaieHus. [IpaBuiio momeHnToB. LleHTp TskecTu Tena.
JIBI>KeHUe U paBHOBECHE )KUIKOCTHU M ra3za (10 u)

Mopeinb CIUTOIIHON Cpeabl U €€ XapaKTEePUCTUKU. BUIbI IBMKEHHSI CIUIOLTHOW CpEbl.
OObemHbIe U TOBEPXHOCTHBIE CHIIbl. CBOMCTBAa KOHTAKTHBIX CHJl. J[aBlIeHHE B )KUIKOCTU MU
rasze. Y CJIOBHS paBHOBECHS HEC)KUMaEeMOM KUAKOCTH. 3akoH [Tackans. OTHOcUTENbHOE
paBHOBECHE KUAKOCTHU. JlelicTBHE )KUIKOCTH U ra3a Ha TBepAble Tesa. CyMMUpOBaHUE
MOBEPXHOCTHBIX CHJI. 3aKOH Apxumeza. Y cloBUe IuIaBaHus Tel. ATMOCQEpHOE TaBICHHE.
3aKOHBI IMHAMUKHU CIUIOUIHON cpelpl. JIBH>KEHHE Tell B KUAKOCTU. TeopeMbl TMHAMUKH
CIUIOIIHOM Cpe/bl U BOJIHBIN (BO3IYIIHBIN) TPAHCIIOPT.

JIABOPATOPHBIE PABOTBI

1. U3smepenue ycKopeHHsI CBOOOTHOTO MaICHHS

2. 3ydeHue pacTsiKeHUs PE3UHOBOIO KIyTa.

3. U3zydenue nBvxeHHs rpy30B Ha O0ke. 16

4. 3yuyeHne U3MEHEHUsI KHHETUYECKOM, TOTEHIIMAIbHOU U

IIOJIHOM SHEPTUU CUCTEMBI JIBYX I'Py30B Ha OJIOKe.

JEMOHCTPAILINN

1. PaBHOMEpHOE ¥ paBHOYCKOPEHHOE JABM)KEHUE TEJIEKEK HA MAarHUTHOM MOJYIIIKE.



2. 3aBUCUMOCTb CKOPOCTH TEJIEKKU Ha HAKJIIOHHOM TUIOCKOCTH U IPONAEHHOIO €10 IIyTH OT
BpPEMEHH IIPH PaBHOYCKOPEHHOM

Y pPaBHO3aM€/UIEHHOM JIBUJKEHUU.

3. PaBHOYCKOpEHHOE ABMKEHUE JTMHEHKN MTPU CBOOOTHOM TIaICHHH.

4. 3aKOH CyXOro TpeHus AJisi OpycKa Ha HAaKJIOHHOW TIOCKOCTH.

5. 3akoH ['yka s Ipy»KuH.

6. 3aBUCUMOCTb YCKOPEHHSI CBSI3aHHBIX TPY30B OT MAacChl

neperpyska.

7. 3aKOH COXpaHEHMsI UMITyJIbCA IIPU HEYIIPYTOM YyJape.

8. 3aKOH COXpaHEHUs YHEPTHUH IIapa B HUTSHOM MasiTHUKE.

9. 3aK0H coXpaHEHMsI SHEPTUU IIPU YIIPYTOM yJape TEJIEKEK.

10. Yopyruit u Heynpyruii yaap CTaJbHBIX IIAPOB.

11. YcnoBue paBHOBECHS TBEPAOTO TEA.

12. TlonoxeHue eHTpa TAXKECTH TeJl HeNpaBUIbHON (HOPMBI.

13. 3akon ITackans.

14. Bec Bo3ayxa.

15. Pe3uHoBast kamepa B BaKyyMe.

16. Benepko Apxumena.

17. ®opma KUIKOCTU BO BpallatOLIEMCsl COCY/IE.

[TpenmMeTHBIE pe3yIbTaThl OCBOCHUS TEMBI:

— OBJIQ/ICHUE CUCTEMHBIMU 3HAHUSAMU O NOHATHUSAX U 3aKOHAX

MEXaHHUKH, Teopur HploTOHA JIJ1s1 onucaHusl MEXaHUYEeCKUX SBJICHUH, IpaHUlaX MPUMEHUMOCTH
TEX WJIN UHBIX (PU3NIECKUX

3aKOHOB JIMHAMHUKH, B3aUMOCBSI3U CUJIOBOI'O U SHEPT€THUYECKOTO

OIMCaHMs OJTHOTO SIBJICHUS, CUJIOBOTO M MOJIEBOTO CIIOCO0a ONMCAaHUs sIBICHUH (Ha MpuMepe
IPaBUTALMOHHOTO TOJIs);

— IpaMOTHOE oOpalleHue ¢ mpudopamMu U MPOBeICHHE HIKCIIEPUMEHTATbHBIX UCCIIeI0BaHUN
MEXaHWYECKHX SIBJICHUI: MPOBEJCHNE U3MEPEHNH ¢ ncrnonb3oBanueM cpeacts UKT, nx
MaTeMaTHueckas 00paboTKa; aHaau3 1 0000IIeHNE Pe3yJIbTaTOB YKCIEPUMEHTAIBHOTO
HCCIIEJOBAHUS;

— CHOCOOHOCTh OOBSACHATH Ha OCHOBE (PU3NYECKHUX 3aKOHOB U

TEOpUH MPOIIECCH U SIBICHUS B OKPYXKAIOIEeH )KU3HU U B TEXHUKE; BHIOMPATh PUZNYECKYIO
MO/JI€JIb, BBICTPANBATh Joruueckuel’

LEMOYKH PacCy X ACHUN U1 00bICHEHUS MEXaHUYECKOTO JIBHKEHUS W/UIIN TPECKa3aHUs €ro
pe3yJbTaToB;

— OBJIaJIEHUE METOJaMH pelieHns (PU3NUecKHX 3aa4 ¢ UCIOIb30BaHUEM MPUMEHSIEMBIX IS
OTMCaHMs MEXaHUYECKUX SBJICHUH TEPMUHOB, 0003HAYCHUH, €TUHHILL (PU3NIECKUX BEUYHH,
3aKOHOB, CIIOCOOOB CXEMAaTUYECKOT0 OTOOPAKEHUS SIBJICHMUS,

aHAJTUTUYECKON, YNCIIOBOU U rpadudeckoit popmoii npencraBieHuss HHGOPMAIHH O
MPOTEKAIOIINX MEXaHUUECKHX SBJICHUSIX;

OLIEHKOH PEAIMCTUYHOCTH IOJIy4YEHHOTO OTBETA U KOPPEKTUPOBKON CBOMX PACCYKIEHUH C
YYETOM HTOU OLICHKH;

— 3HAKOMCTBO C JIeSITeIbHOCTHIO, HCIIOIb3yEeMO B paboTe

Y4EHOTO-(pU3MKa U UHXKEHEepa.

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU U TepMOIUHAMUKH (58 1)

Makpo- u MUKpomnapameTpsl Tel. TepMOAMHAMUYECKUN U MOJIEKYJIIPHO-KUHETUYECKUI
CIOCOOBI OMKCAaHUS TEIUIOBBIX SIBJICHUNA. B3aMOCBS3b TEIIOBBIX M MEXaHUYECKHUX CBOMCTB Tel.
TemoBoe pacinpenue Tel U co3ganue TepmomMerpa. TemnepaTypa Kak napameTp COCTOSTHUS
CHCTEMBI TeJI. Y paBHEHUE COCTOAHUS. Y paBHeHUE MeHneneeBa—KianeipoHa.
KBa3upaBHOBECHBIE EpEXObl I'a3a U3 OJHOTO COCTOSIHUSA B Apyroe. M3omnpouecchl U ux



rpaduueckoe n3odpaxenue. OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH U X
JKCIIepUMEHTalIbHOEe 000CcHOBaHKe. Macca u pa3mep MOJIEKYJI.

Wneanbhplii ra3. Onucanue cucteMsl 601b10r0 yncia yactull. CpeHue 3HaueHus (pU3nyecKkux
BennurH. CTaTUCTUYECKHE 3aKOHOMEPHOCTH. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu rasa. 3akoH Jlanprona. Mozens uaeanbHoro rasa. Csi3b MEXAY CpeHEN
KMHETUYECKOM dHEpruei mocTynareabHOro JBUKEHHSI MOJIEKYJT H/1eaIbHOro ra3a u
TeMneparypoi. MUKpOCKONMUYECKHE U MaKPOCKOIIMYECKUE XapAKTEPUCTUKH UAECATBHOTO rasa,
CBSI3b MEXKIY HUMHU. BHYTpeHHsIs1 S5HEpPTUs UealIbHOTO ra3a U ee U3MEHEHHE.

Tepmoannamuka. TepMoauHaMUUecKoe paBHOBecue. BHyTpeHHss 3Heprus cuctemsl. J[Ba
crocoba W3MEHEeHUs BHYTPEHHEN SHepruK — TeIulonepeaya 1 Mexanuyeckas padoTa.
Koanuecto tenmnotsl. [lepBoe 1 Bropoe Hauana TEpMOAMHAMUKY. TeMI0eMKOCTh TBEPBIX,
KUJKUX U Ta3000pa3HbIX TeNl. Y paBHEHUE TEIUIOBOro OanaHca. [IpuMeHeHre nepBoro Havana K
OTMCAHMIO TEPMOJINHAMHUYECKUX MPOIIECCOB C UAEaIbHBIM ra3oM. AnnabatHsiil npouecc. Pabora
uaeanbHOro rasza. L{luknuueckue npoueccol ¢ naeanbHbIM razom. [IpeoOpa3zoBanue BHyTpeHHEH
SHEpPIruu B MeXaHM4ecKyro. TenaoBoil neurarens u ero moaens. Koagdunuent noaesHoro
NEeNCTBUS MKIMYECKOTO MpoIlecca U TeroBoro asuraresns. OdpaTumbie 1 HEOOpaTUMBbIE
npoueccs! ¥ ki Kapao. [Tonstue o TemnoBoM Hacoce. Teopema Kapno. @opmynupoBku
BTOPOI0 Hayajga TEpMOAMHAMUKHU. TepMoauHaMuyeckas mKajia TeMieparyp. beItoBoi
XOJIOJMJIBHUK KaK IIPUMEpP TEIUIOBOro Hacoca. [IpoMbllIIEeHHbIE TEMIOBBIE JBUTATEIN: TApOBast
U ra3oBas TypOHUHBI, IBUraTellb BHYTPEHHEro cropanus. KonaeHcupoBaHHOE COCTOSIHUE
BeulecTBa. MakpOCKONIMYECKUE TTapaMEeTPbl CUCTEMBI IIPU ONKMCAHUU TEIIOBBIX MPOLIECCOB C
y4acTUeM >KUJKOCTEH U ra3oB. MoJIeKyIsIpHO-KHUHETHYECKAsl TEOPUS U CBOMCTBA TBEPABIX U
KUJKUX BelecTB. Bzaumonelicteue mosiekyil. CTeneHp ynopsio4eHHOCTH B PaCIIOI0KEHUN
MOJIEKYJI TBEPJOTO TeJIa U KUIAKOCTHU U €€ CBA3b C TeMIneparypoi. Mozenn B3auMoaeCTBUs
MOJIEKYJI B KOHJIEHCUPOBAaHHOM COCTOsIHUU. [[apHO€E B3auMOIEHCTBUE U dHEPIUs
MaKpOCKOINUYECKOH cucTeMbl. [IoBepXHOCTHAs SHEPIHs U CUjla TIOBEPXHOCTHOI'O HATSKEHUS.
Mopnenu onucaHus TEMJIOBOIO ABMKEHHS MOJIEKYJl. PaBHOBECHE MEXy )KUKOCTBIO U IIAPOM.
MonexynsipHbIi

MEXaHU3M HMCIIapeHus 1 KoHaeHcauu. TernoTta napooOpa3oBanus. HaceleHHbId nap.
N3oTepma peasibHOTO raza. 3aBUCUMOCTh HACBIIIIEHHOTO IIapa oT TeMneparypsl. Kpurnyeckas
TEMIEPATYPA.

Kunenue xunkoctu. MeractabuiibHbIE COCTOSHUS KHUJIKOCTH. 3aBUCUMOCTb TEMIIEPATYPbI
KHIIEHUS OT JAaBJICHUS HAJl )KUJIKOCTBIO. TeMrepaTypa KUIIEHHUSI U MEXKMOJIEKYIIIPHOE
B3aMMOJIEHCTBHE B KUJKOCTH.

[TapiuansHoe naBaeHNE BOASHBIX IAPOB B BO3AyXe. BiaxXHOCTh BO3AyXa U CKOPOCTh UCIIAPEHUS
BOJbL. VI3MeEpeHue BIaKHOCTH.

Poinb MosnexyssipHO (PM3MKK B COBPEMEHHOM HayKe U TEXHHKE.

JIABOPATOPHBIE PABOTHI

5. B3aumocBs3b JaBieHus 1 00beMa BO34yXa IPU NOCTOSHHOW TeMIeparype.

6. [IpoBepka ypaBHEHHUsI COCTOSTHUS MJ1€aIbHOIO ra3a.

7. I3MepeHue TeroeMKOCTH HEU3BECTHON KU IKOCTH.

8. N3yuenue aguabaTHOTO mpolecca.

JEMOHCTPAILINN

1. Yopyrue cBoiicTBa ra3os.

2. TerioBo€e pacIIUpEHNE ra3oB.

3. 3aKOHOMEPHOCTH U30TEPMUUYECKOT0, N300apHOTO, H30XOPHOTO MPOIIECCOB.

4. lluknuyeckuid mmpoiecc.

5. N3menenue TemmepaTypbl Bo3ayXa MpH ainabaTHOM CKaTHH.

66. bpoyHOBCKOE IBH)KEHHE.

67. 3axoH JlanbToHAa.

68. [IpeobpazoBaHue BHYTPEHHEH SHEPIHH B MEXaHUUECKYIO.

69. Cuiibl TOBEPXHOCTHOTO HATSIKEHUSI.



10. TernmoeMKOCTb TBEPBIX TEIL.

11. Oxnaxknenue KUAKOCTEN PU NCIIAPEHUN.

12. HacblieHHslii nap.

13. 3aBHCUMOCTE KHIIEHHS >KUIKOCTH OT JaBJICHUS HaJ HEH.
14. TlcuxpomeTtp, rurpoMeTp u 6apomerp.

[IpenmeTHbIE pe3yabTaThl OCBOCHHUS TEMBI:

— I'OTOBHOCTb K TCOPCTHUYCCKUM U SKCIICPUMCHTAJIbHBIM HCCIICAOBAHHUAM (bPISI/ILIeCKI/IX
IIPOLIECCOB U ABJICHUM, UX KOMIIBIOTEPHOMY MOJEINPOBAHUIO, BBIITOJIHEHUIO APYIUMX TBOPUYECKUX
pabor;

— OBJIQJICHUE CUCTEMHBIMU 3HAHUSAMU O NOHATHUAX U 3aKOHAX

MOHGKynﬂpHO-KHHeTquCKOﬁ TCOPHUU U TCPMOANHAMUKHU JIA

OMMCAaHUs TEIJIOBBIX U MEXAHUYECKUX SIBJICHUH, B3aUMOCBSI3U

3THUX TeOprI, 3HaKOMCTBO CO CTATUCTUYCCKUMHU 3aKOHOMEPHOCTAMU B (I)I/ISI/IKC, MpEMyi€eCTBOM
SHEPIreTUYECKOr0 ONUCAHUS

TCIIJIOBBIX HBHeHHfI, HUCIIOJIB30BaHHUEM 06IIII/IX MOHATHH U BEJIMYNH B (bHSI/IKG 1 XUMHU,

— IpaMOTHOE o0palleHue ¢ mpudopamMu U MPOBeICHHE HIKCIIEPUMEHTATbHBIX UCCIIeI0BaHUN
TEIUIOBBIX SIBIICHUH: IIPOBCACHUC

u3Mepenuil ¢ ucrnonb3oBanuem cpeacts MKT, ux marematnueckas 06paboTka; aHanu3 u
0000111eHIE Pe3ybTATOB AKCIIEPUMEHTAILHOTO UCCIICIOBAHMS;

— CHOCOOHOCThH OOBSACHATH Ha OCHOBE (PU3NYECKHUX 3aKOHOB U

TeOpI/Iﬁ IMPOLCCChI U SABJICHUS B 01<py>1<a}omel71 JKHU3HU U B TEXHUKE, 3HAKOMCTBO C JOCTHXXCHUAMU
MOJIEKYJISIPHOM (PU3UKH, UCTIONB3YEMBIX B pa00Te XUMUKOB, OMOJIOrOB, Bpaue u T. [1.;

— OBJIaICHUEC MCTOJAaMU PCHICHUA @Hanecxnx 3a71a4 ¢ UCIIOJIb30BAHUEM IMTPUMCHACMBIX IS
OIMCaHMS TEIUIOBBIX SBJICHUN TEPMUHOB, 0003HAYECHUH, €TMHUL] U3MEPEHUS, 3aKOHOB,
CIOCOOOB CXEMAaTUYECKOT0 OTOOpaKEeHHUs SBJICHUS, AHATUTUUECKOM, YUCIOBOM U rpaduueckoit
(dopmoii ipeacTaBiIeHNs: HHPOPMALIMHU O TEIJIOBBIX M MEXAaHUYECKUX SIBIICHUSX; BEIOOPOM
(bu3mvecKoi MOIeTTH peaIbHOTO TpoIiecca, BhIcTpanBanue J1oru2()

YECKUX LIETIOYEK /ISl 00bICHEHMS Ipoliecca (SIBJICHU) U/UIn

IIPEICKA3aHMs €T0 PE3YJIbTATOB; OLEHKH PEAJTUCTUIHOCTH ITOJIYYEHHOTO OTBETA U
KOPPEKTUPOBKHU CBOUX PACCYXKIACHUHI C Y4ETOM

9TOH OLICHKU,

— TOTOBHOCTb K YYaCTHIO B TEMAaTHUYECKUX TUCKYCCHUSX, IOATOTOBKE J0KIa10B, pedepaTos.

DnektpocraTuka (38 u)

DnexTpuueckuii 3apsa. Mosenu Tea U BeIECTB B JIEKTPOCTATUKE: TOUCUHBIN 3apsij,
IIPOBOJHHUK, TUIEKTPUK. 3AKOH COXPAHEHMs AJIEKTPUUYECKOTO0 3apsiia. 3akoH Kynona. [IpuHiun
CYNEPHO3UINH ISl ONUCAHUSI B3aUMOJIEHCTBUSL CUCTEMBI 3apsi10B. DIEKTPUUECKOE 10JIE U
crocoOsl ero onucanus. HampspkeHHOCTh 3JIEKTPUYECKOro Mojisl. DIIeKTPOCTaTHYECKOe 1oJIe
TOoue4yHOro 3apsaa. [IpuHIMN cyneprno3uuu 1 rnojie cuctemMsl 3apsaaos. Cunossie mMHUU. [Tomns
HNPOCTENIINX CUMMETPUYHBIX cucTeM. [I0TOK BeKTOpa HapPsSKEHHOCTH AJIEKTPOCTATUYECKOTO
noJist U reopema ["aycca. [ToTeHanbHOCTb eKTpocTaTuyeckoro nojis. [loteHnuanpHas
SHeprus 3apsja B 3a7anHoM noje. [Torennuan anekrpocraTuueckoro noist. CBsizb MEXIY
MOTEHLMAJIOM U HaNpsKEHHOCTHIO 1oJis. [loTeHnnanbHast sHeprus B3auMOoAeCTBHS
3apsHKEHHBIX

yacTtull. CUJI0BOE U SHEPT€TUYECKOE ONMCAHUE PABHOBECHSI U JBUKEHMSI TOUEUHOTO 3aps/ia B
JIEKTPOCTATUYECKOM 1os1e. [IpOBOJHUKY U AUAIEKTPUKH B AJIEKTPOCTATUYECKOM TOJIE.
[longpuzanus npoBOAHUKOB U AUAIEKTPUKOB. [lose B [uaniekTpuke, AU3IeKTpUIecKas
NPOHMULIAEMOCTh cpeibl. MoJienu 3apsyKeHHBIX Tell: 3apsHKeHHBIH 1map, chepa, I0CKOCTb,
I10cKui KoHaeHcarop. CtopoHHue cuibl B poBoaHuKax. DJC. I'anbBaHMUECKU AIEMEHT.
["anbBaHMYECKUI 37IEMEHT B LIENH € IUNIOCKUM KOHAEHCATOPOM. DIIEKTPOEMKOCTh IJIOCKOT0
KOH/IEHCAaTOpa. DHEPrusl 3apsHLKEHHOT0 KOH/IEHCATOpa. DHEPrusl 3JEKTPOCTaTUHUECKOTO MOJIS.



TexHn4yeckoe UCI0JIb30BaHNE KOHAEHCATOPOB. [locienoBaTebHOE U TapaJIJIENIbHOE COEAMHEHNE
KOHJIeHcaTopoB. Pacuer pacnpeneneHus 3apsioB B 6arapesix KoHaeHcaTopoB. EMkocTs OaTapen
KOH/ICHCATOPOB. VMI3MeHEeHNe SHEPIruu B LENAX, COAEPKALIUX KOHIAEHCATOPHI.
JIABOPATOPHAA PABOTA

9. N3y4eHue mi10cKoro KOHAEHCAaTopa B LIENH C TOCTOSIHHOM U MeHstoleiics Bo Bpemenu JIC.
JEMOHCTPALIU

1. DnexTpuszanus 1 NoJsipu3anus Tel.

2. ITpOBOTHUKH U TUDJICKTPUKH.

3. 3axoH KynoHa.

4. CuioBbI€ JTMHHUH 3apsHKEHHOTO 1Iapa, ABYX 3apsKEHHBIX I11apOB.

5. Mogenb KoHaeHcaTopa. 3aBUCUMOCTb EMKOCTH OT PACCTOSIHUS MEXKy IUNIACTUHAMU U OT
TJIOLIA/IN TUTACTHH.

6. 3apsn v pa3psa KOHIEHcaTopa.

7. 'anbBaHUYECKUI 3JIEMEHT.

8. batapen KOHIEHCATOPOB.

[TpenmMeTHbIE pe3yIbTaThl OCBOCHUS TEMBI:

— FOTOBHOCTb K TEOPETUYECKUM U IKCIIEPUMEHTAIIBHBIM UCCIIEI0BAHUAM IIEKTPOCTATUIECKUX
SBJIEHUH, UX KOMIIBIOTEPHOMY MOJICTUPOBAHNUIO; OBJIa/IEHUE CUCTEMHBIMHU 3HAHUSIMH O
HOHSATHSAX, JIEKTPOHHOM CTPOECHUH BELIECTBA U €r0 UCIIOJIb30BAHUU

JUISL OITCAHMSI paBHOBECHS 3aps/10B, POPMUPOBAHUE MPECTABIECHUHN O MOJIEBOM M CUJIOBOM
ONMCAaHUU SIBJICHUI Ha IpUMepe

AEKTPOCTATUYECKOTO MOl BOKPYT 3apsyKEHHBIX TeJl, POPMUPOBAHUE MPECTABICHUHN O
B3aMMOCBSI3M CUJIOBOTO U DHEPTeTHUECKOTO OMUCAHUS SJIEKTPUUECKUX SABICHUN, (POPMHUPOBAHUE
MpeICTAaBICHUHN O B3aUMOCBSI3H XUMUUECKON CTPYKTYphI BEILIECTBA U

ero (pU3MYECKuX CBOWCTBAX;

— rpaMoTHOe oOpallieHne ¢ MpudopamMu U MPOBEIECHUE IKCIIEPUMEHTAIBHBIX UCCIIETOBAHHM
INEKTPUUYECKUX SIBJICHUN; aHAJIN3

1 00001IeHIE Pe3yIbTaTOB SKCIIEPUMEHTAIBHOTO UCCIIEOBAHNS;

— CHOCOOHOCTh OOBSACHATH Ha OCHOBE (PU3NYECKHUX 3aKOHOB U

TEOpUH MPOIECCH U SIBICHUS B OKPYKAIOLIEH )KU3HU U B TEXHUKE, 3HAKOMCTBO C dTalaMu
UCTOpUU (PU3UKH, B KOPHE U3MEHHUBILIUX NPECTABICHUS O KAPTUHE MaTePUaIbHOTO MUPA;

— OBJIaJIEHUE METOJaMH pelieHns (PU3NUecKHX 3aa4 ¢ UCIOIb30BaHUEM PUMEHSIEMBIX IS
ONMCAHUs NIEKTPUIECKUX

SBJIEHU TEPMUHOB, 0003HAYEHU, EIMHUI] U3MEPEHUS, 3aKOHOB, CITIOCOOOB CXEMaTHYECKOTO
oToOpaKeHHs IBJICHUS, aHATUTUYECKOMN, YUCIIOBOM U rpaduueckoil popmoil mpeacraBieHus
nHpopManuu 00 IEKTPUUECKUX, MEXaHUYECKUX U TETUIOBBIX

SIBJICHUSIX; BBIOOPOM (PU3UUECKOI MOJIENH PeaIbHOro 00bEKTa,

BBICTpAaUBaHUE JIOTUYECKUX LIETIOUEK JIJIsl OOBSICHEHHUS ITpoliecca

(sIBJIEHUST) W/WIIK TIPEICKa3aHUs €ro pe3yIbTaToB.

Peseps yuurens (25 4; u3 Hux 10 4 — KOHCyIbTALIUU
MIPU TIOJITOTOBKE MyOJUYHBIX BBICTYIUICHUN YYAIIAXCS)

11 xmace (175 4, 5 4 B HEnemI0)

[TocTostHHBIN 2NeKTpUYECKUid TOK (24 1)

DIEKTPUYECKHUIN TOK U YCIOBHS €r0 BOSHUKHOBEHHUS.

[IpoBoanMocCTh paznuyHbIX BemecTB. Cuiia Toka U ee u3Mepenue. [10cTosIHHBIN, TepeMeHHbIN 1
My IbCUpyOmuid Toku. 3akoH Oma. ConmpoTHUBIICHHE THHEWHOTO MTPOBOTHUKA.
[TocnenoBarenbHOE U NapaJIENbHOE COEAMHEHUE IPOBOJHUKOB. 3aBUCUMOCTh CONIPOTUBIICHUS
MMPOBOJIHUKA OT €T0 Pa3MepPOB. Y IEIHHOE AIEKTPUIECKOE COMPOTUBIICHUE MaTepHaia.
3aBUCHUMOCTD



YAEIBHOTO CONPOTUBIIEHUS OT TeMIieparypbl. CBepXIIpoBoAUMOCTb. CHIIOBOE OIMCAaHUE 3aKOHA
Oma. OcHoBsl Teopun Jpyzne. Hapynienue TepMoanHaMAYECKOro

paBHOBecus. [lyinHa cBOOOAHOTO Mpodera 3JIeKTPOHA B MeTaliax

Y ITPOBOJIMMOCTB BEIIIECTBA.

3akoH OMa a1 3aMKHYTOM 1ienu. Tok B yyacTke MPOBOJAHMKA, € JEHCTBYIOT CTOPOHHHUE CUJIBI.
3akon Oma 15 ydyacTka

IpoBOHMKa, coaepxkamero J/1C. Pacnpenenenne noreHuuana B

3aMKHYTOM IIPOBOJIHUKE C y4acTKoM, cojaepxkamum D/[C. 3akon

COXpaHEeHHMs 3apsijia U nepsoe npasuwio Kupxroda. YcnoBrue noTeHINaIbHOCTH
3JIEKTPOCTATHYECKOTO MOJISI U BTOPOE MPABUIIO

Kupxroda.

[IepBoe Havao TepMOIMHAMUKY B IPUMEHEHUHU K y4aCTKy

JIEKTpUUYECcKOi 1enu. MommHocTh Toka. 3akoH /[xoyns—IJlenna. PaboTta u MOIIHOCTH TOKA B
3amkHyTOM nenu. KII/] nctounrnka nocTossHHOTO TOKaA.

Tok B BakyyMe. SIBiieHue TepMOdIIEKTPOHHOM amuccuu. Pabora Beixona. BakyyMHbIH quo.
MarseTpoH.

Toxk B razax. MoHM3anus MoJaeKys 1 peKOMOMHAIUS 3apsi/I0B

B razax. JHeprus nonusanuu. [Iposogumocts rasos. [lyinHa cBoboaHoro npodera. CKkopocTh
npetia Hocuteneil. YpasieHnue

KOHIIEHTpalKel HOCUTENEH 3apsiaa pU MPOTEKaHUM TOKA B ra3zax. THIbI pa3psaoB B ra3ax.
Y eTon4uBOCTh pa3psiia B razax.

KommnbsrorepHas Moeslb HEyCTOMYMBOCTH ra30BOI0 pa3psia.

Tok B pacTBOpax M paciiaBax. DJIeKTpoauTsl. IoHHas MpOBOAMMOCTD BEIIECTBA. 3AKOHBI
anektpoaunsa. [lonspuzanus

9N1EeKTpoa0B. IlepBble rabBaHUYECKUE DTIEMEHTBI U AKKyMYJIITOPBL, UX COBPEMEHHBIE
Moaudukanuu. [Ipumenenue snekTponnsa.

Tok B nonynposoauukax. ITomynpoBogHUKH. DIEKTPOHHASA U

JBIpOYHAsi MPOBOAUMOCTh. COOCTBEHHAs U TPUMECHASI TPOBOJUMOCTD MOJTYTPOBOIHUKOB.
JIOHOpHBIE U aKLIENITOPHBIE IPUMECH.

[TonynpoBoanuku n- u p-tuna. SIBnenue GporonpoBogumoctu.23

JlazepHblii npuHTEp. PU3NUECKUE SIBIEHUS BOIM3M p—n-Tiepexoaa. Mojenb p—n-rnepexoa.
TepMoanHaMuyeckoe paBHOBeCHE B p—n-niepexoe. OAHOCTOPOHHSISI IPOBOIUMOCTD p—N-
nepexoja u ee MexauusM. [loxynpoBoguukoBslid auos. [lomynpoBoaHUKN B COBpEMEHHON
texHuke. [loneBoi TpaH3ucrop.

[IpouzBoacTBO MukpocxeM. BHyTpennuii potosddext u GoTorneMeHTsI.
OnexTpoiaroMuHeceHIHsl. CBETOIMObI U OTYTPOBOIHUKOBBIE J1a3€Phl.
JIABOPATOPHBIE PABOTBI

1. MccrenoBanne 3aKkOHOMEPHOCTEN pa3psiga KOHACHCATOpa Yepe3 pe3UCTOp.

2. N3mepenne 3J1C UCTOYHMKA U €70 BHYTPEHHETO CONPOTHUBIICHUS.

3. N3ydeHne BOIbTaMIIEpPHOM XapaKTEpUCTUKH MOJYyIPOBOJHUKOBOIO MO/IA U CPAaBHEHHE €€ C
TEOPETUUECKOU MOJEIBIO.

JEMOHCTPALINU

1. 3akon OMa a1 yyacTKa LEMH.

2. 3akon OMa Jy1st 3aMKHYTOH TIETTH.

3. MocTuk YHHCTOHA.

4. SIBneHne TEpMOIIIEKTPOHHON 3MHUCCHH.

5. 3akuranue ra3zoBoro paspszia npu OTKauMBaHUM BO3yXa

U3 TpyOKHU.

6. DNeKTpOaN3 MEAHOIO KylIOpOCa U TaJIbBAHUYECKUI 2JIEMEHT Ha OCHOBE MEAU U LIMHKA.

7. 3aBUCUMOCTb IPOBOAUMOCTH TEPMHUCTOPA OT TEMIIEPATYPHI.

8. OIHOCTOPOHHSISI IPOBOJUMOCTD JUOJA.

9. 3aropanue cBETOMO/1a IPU PA3TUYHOM HAIPSHKEHUU.



10. TpaH3ucTOp Kak KJII0Y U KaK YCWINTENb HANPSKEHHUS.

[TpenmMeTHBIE pe3yIbTaThl OCBOCHUS TEMBI:

— FOTOBHOCTb K TEOPETUYECKUM U SKCIIEPUMEHTAIILHBIM UCCIIEI0BAHUAM IPOLIECCOB B LIEMAX
ITIOCTOSTHHOT'O TOKa, OBJIaJICHUE

CUCTEMHBIMH 3HAHUSIMU O MOHSTHSX, JJIEKTPOHHOM CTPOECHUU

BEIIECTBA U €ro UCIOJIb30BAaHUU JIJISl ONMCAHUS ABMXKEHUS 3apsA0B, ((OpMUPOBAHHE
IIPEJICTaBICHUH O IOJIEBOM M CHJIOBOM OIIMCAHMM SIBJIEHUI Ha IPUMEPE AIEKTPOCTATUYECKOTO
T0JIs B TPOBOJAHUKAX, (POPMUPOBAHHE MTPEICTABICHHUI O B3aUMOCBSI3U CUIIOBOTO U
9HEPreTUYECKOr0 OMMUCAHNUS MIEKTPUUECKUX SBIECHUM,

(hopMupoBaHHE MTPEICTaBICHHUI O B3aUMOCBSI3U XUMHUECKOMN

CTPYKTYpBI BEILIECTBA U ero (PU3NYECKHX CBOUCTBAX;

— rpaMoTHOE oOpallleHne ¢ MpuOOpaMu U MPOBEIECHUE IKCIIEPUMEHTAIBHBIX UCCIIETOBAHHM
JNIEKTPUYECKUX SIBJICHUN; aHa24

U3 1 000011IeHNE Pe3yIbTaTOB 3KCIIEPUMEHTAIBHOTO UCCIIEI0BaHMS;

— CHOCOOHOCTh OOBACHATH Ha OCHOBE (DU3UYECKHUX 3aKOHOB

Y TEOPHI MPOLIECCHI U ABJICHUS B OKPY KAIOIIEH KU3HU U B TEXHUKE;

— OBJIICHUE METOJIaMH pelleHus PU3MUECKUX 3ajay C UCIOIb30BAHUEM PUMEHSIEMBIX JUIS
OIMCAHUS ATEKTPUUECKUX

SBJICHUI TEPMUHOB, 0003HAYEHUH, €TUHUI] U3MEPEHUS, 3aKOHOB, CIOCOOOB CXeMaTHYECKOTO
O0TOOpaXeHUsI SIBICHUS, aHAIMTUIECKOW, YMCTIOBOU U rpaduueckoi (hopMol nmpecTaBlieHus
UH(POPMALIUU 00 ITEKTPUUECKUX, MEXAaHUUECKUX U TETIJIOBBIX

SBJICHUSX; BBIOOPOM (pU3MUECKON MOJIETIHN peabHOr0 O0BEKTA,

BBICTPAaWBaHUE JIOTHUECKUX LEMOYEK I 00BSICHEHUS Mpoliecca

(s1BNIEHMS) U/WIIH TIPE/ICKa3aHusl €ro pe3ysbTaToB;

— TOTOBHOCTb K YYaCTHIO B TEMAaTHUYECKUX TUCKYCCHUSX, IOJrOTOBKE JOKJIAI0B, pedepartos,
BBIMOJIHEHUIO IPYTUX TBOPUYECKUX padoT;

— 0CO3HaHME U 00BACHEHHE POJIU (PU3UKU B UCCIIETIOBAaHUN

IPUPOJIHBIX SIBJICHUM U MPOLECCOB, B TEXHUYECKOM Pa3BUTHU

o01ecTna.

DneKkTpoMarHuTHbIE siBieHud (21 1)

CBolicTBa IOCTOSTHHBIX MarHuToB. Tpernii 3akoH HploToHa 1 MarHUTHBIE AUTTIOJIN. OTBITHI
Kynona no B3auMoaeicTBHIO MArHUTOB. MaruuTHoe 1ose. BekTop MarHUTHON MHIYKIWN U €r0
n3Mepenue. JInauu MarauTHoro noss. OxHopoaHoe

noJie. DHEprusi MarHUTHOTO TIOJISL.

MaruauTtHoe nose 3nekTpudeckoro Toka. OnsiT Opcrena. 3akon buo—Casapa—IJlannaca.
OKBUBaJIEHTHOCTb MATHUTHBIX

I0JIEH, CO3/1aBAEMBIX IIPOBOJHUKOB C TOKOM U IIOCTOSIHHBIM MarHuToM. M3mepenne cuiibl
B3aMMOJIEHCTBUS MPOBOJIHUKOB ¢ TOKOM. Cuita Amriepa. ['unoreza Amnepa u MarHuTHbIE
JUIIOJIN.

OnexrpoMaraut. Oeppo-, mapa- U JuaMarHeTUKu. MarautHas

IIPOHULIAEMOCTh BELIECTBA.

KomiekTopHblit 251eKTpoABUTaTeNb HOCTOSTHHOTO TOKA U €T0

xapaktepucTuku. Pexumel padotsl u KI1/1 anekrpoasurarens.

JIBuKeHMe YacTHIIbI B IOCTOSIHHOM MarHuTHoM mnose. Cuna

Jlopenna. CoxpaHeHNEe KHHETUYECKON SHEPIMH YaCTHUIIBI B MAarHUTHOM IoJie. YacTuia B
OJIHOPO/IHOM MarHWTHOM I10JIE: 3aKOH

JBUKEHMSI, TPAEKTOpHUs. MarHUTHBIN Macc-criekTpoMerp. Cuiia

JlopeHna B IBHKYIIUXCS TPOBOJHUKAX.

DKcrepUMEeHTalIbHOE OOHAPYKEHHE AIIEKTPUUECKOr0 U MarHUTHOTO nojeil. [Tpunun
OTHOCHUTEIILHOCTHU U TIpeo0pa3zoBaHue

10JIef. DIIEKTPOMArHUTHOE TOJIE U €70 3aBUCUMOCTB OT CUCTEMBI

orcyera.25



SIBneHue IeKTPOMAarHuTHON UHAYKIUHU. IHBapuanTHOE

onucaHue BJIeHUS UHIYKIUU. [[0TOK BeKTOpa MarHUTHOM MHIYKIUH. 3aKOH
aieKTpoMarHuTHOM nHAykuuu Papanes. [Ipasuiio Jlenna.

SIBnenne caMOMHIyKIMHU. IHTyKTUBHOCTbh KOHTYpa U €€ 3aBUCUMOCTh OT reoMeTpuu. Brusnue
MHAYKTHUBHOCTH Ha U3MEHEHNE TOKa B KOHType. IHAyKTUBHOCTB B LIENIM IEPEMEHHOTO TOKA.
W3meHeHne Toka B LETMSIX ¢ HHIYKTUBHOCTbIO. DHEPTHsl MO

B KOHTYpPE C TOKOM.

DnekTpuueckue reuepaTopbl. KOHCTpyKTUBHBIE 0COOEHHOCTH

reHepaTopoB. /leficTByrolee 3HaUeHNE HAIPSDKEHU U CHIIbI ToKa. [lepenaya snepruu ot
reHeparopa k norpeduremnto. Tpanchopmarop. AHanu3 mpeoOpa3oBaHUs YHEPTHH MPU padboTe
reHepaTopa, COEAMHEHHOTO C 3JIEKTPOABUTATENEM. ACUHXPOHHBIN

JIBUTATEIh TIEPEMEHHOTO TOKA.

JIABOPATOPHBIE PABOTEI

4. N3y4yeHre MarHUTHOI'O OJISI MOJIETN CTEPKHEBOTO

Mar"mra.

5. MccnenoBanne 3aKOHOMEPHOCTEN B3aMMOIEHCTBHSI KaTyIIEK C TOKOM M KaTYIIKH C
MOCTOSTHHBIM MarHUTOM.

6. U3mepenue KII/] anexrpoaBuraresns.

JEMOHCTPAILIMN

1. CBoiicTBa MOCTOSSHHBIX MArHUTOB.

2. Busyanuzanuus MarHuTHOTO TIOJISl IOCTOSIHHBIX MarHUTOB

Y IPOBO/IHUKOB C TOKOM C TIOMOIIbIO JKEJI€3HBIX OMUJIOK.

3. B3aumoeicTBUE MOCTOSIHHOTO MarHuTa M KaTyLIKU C TOKOM.

4. Mopenb 3JIeKTPOABUATATEIA.

5. TpanchopmaTtop.

6. Monenb reaeparopa.

7. 3ByKOBOM AMHAMHUK.

8. JIBm>keHure 37€KTPOHOB B MArHUTHOM TIOJIE.

9. sIBneHune 31eKTPOMAarHUTHON UHAYKLIHU.

10. SIBneHne caMOMHTyKIIMH.

[IpenmeTHbIE pe3ybTaThl OCBOCHUS TEMBI:

— FOTOBHOCTb K TEOPETUYECKUM U SKCIIEPUMEHTAIbHBIM HCCIIEI0BAHUSM IIPOLIECCOB C
y4acTHUEM IOCTOSIHHBIX MarHUTOB U

MIPOBOJHHUKOB, OBJIa/IEHNE CUCTEMHBIMHU 3HAHUSIMU O MOHSTHUSX,

MCIIOJIb3YEMBIX JIJISl OTIUCAHUS DJIEKTPOMATHUTHBIX SIBJICHUH,

(hopMupOBaHHE MTPEICTABICHHUM O MOJIEBOM U CHIIOBOM OMUCAHUH

SIBJICHUI Ha MIPUMEPE MarHUTHOT'O TIOJIS1 M BUXPEBOTO dJIEKTpUUE26

CKOTO TOJIs1, POPMHUPOBAHUE MPEICTABICHUHN O B3aUMOCBS3H CUJIOBOTO U SHEPreTUYECKOTO
OINMCAHUs NIEKTPUUECKUX SBJICHUM;

— rpaMoTHOE oOpallieHne ¢ MpudopaMu U MPOBEJECHUE SKCIIEPUMEHTAIbHBIX UCCIIEIOBAHHM
ANEKTPUYECKUX U MAarHUTHBIX

SBJIEHUH; aHaIU3 U 00001IEHNE PE3yIbTaTOB SKCIEPUMEHTAIBHOIO UCCIIEIOBAHMUS;

— CHOCOOHOCTh OOBACHATH Ha OCHOBE (DU3NYECKHUX 3aKOHOB

Y TEOPHI MPOLIECCHI U ABJICHUS B OKPY KAIOIIEH KU3HU U B TEXHUKE;

— OBJIAJICHUE METOJIaMH pelleHus (PU3MUECKUX 3aay C UCIOIb30BAHUEM PUMEHSIEMBIX IS
OINMCaHUs MarHUTHBIX SIBJIEHUI TEPMUHOB, 0003HAYCHUH, €MHHI] U3MEpPEHUSs, 3aKOHOB,
CIOCO0OB CXEMaTHUYECKOT0 OTOOPAKEHUS SIBJICHUS, AaHAIUTHUECKOM, YHCIOBOM U rpaduyueckon
(dhopmoii npeacrasieHuss HHGOPMaIUU 00 SIEKTPUUECKUX, MATHUTHBIX U MEXaHUYECKHUX
SIBJICHUSIX; BBIOOPOM (PU3UUECKOM MOJIEH peaIbHOr0 0ObEKTa, BHICTPAUBAHUE JIOTHYECKUX
LIETIOYEK sl O0BSICHEHUS MpoIiecca

(s1BJIEHUST) W/WIIK TIPEICKAa3aHUs €r0 pe3yIbTaToB,;



— TOTOBHOCTB K YYaCTHIO B TEMaTHUYECKUX TUCKYCCHUSX, IOJrOTOBKE JOKJIaI0B, pedeparos,
BBITMIOJIHEHUIO IPYTUX TBOPUYECKUX padoT;

— OCO3HaHME U 00BACHEHHE POIU (PU3UKU B UCCIICIOBAHUN

MIPUPOHBIX SBJICHUHN U MPOLIECCOB, B TEXHUUYECKOM Pa3BUTUHI

o01iecTBa.

MexaHuuyeckre U 3JeKTpOMarHuTHbIe Konebanust (14 )

Konebanus ¢puzndeckoit Benuunnel. Kunemarnueckue

Mojenu konebanuit. [leprnoaudeckue, 3aryxatomnue, Henepruoandeckue konedanus. Konedanus
Kak BUJ IBMKeHus. [lepruoanyeckue Mexanuueckue konebanus. ['apmonndeckue Konedbanusl.
Ponb rapmonndeckux kosnebaHuil B pU3MKe.

Cuubl, neiicTByromue Ha Koseoomryocs Touky. O0patHas

3a/la4a TMHAMUKY IPU rapMOHUYecKHX Kosebanusx. CoboHble koiebanus. [IpyxuHHbII
MasiTHUK. BepTuKaabHbII NPy KUHHBIA MasTHUK. MaTtemaTnueckuii MasTHUK. KoneGanus
JIBYX CBSI3aHHBIX MasTHUKOB.

OHepreTn4yeckoe ONMCAHUE MPYKUHHOTO U MAaTEMATHYECKOTO

MasITHUKOB. PU3NUECKUI MasTHUK. DHEPTreTHIECKOE OTMCaHNE

KOJICOTIOIIMXCS )KUAKOCTEeH. BhIHY X 1eHHbIe Koe0aHus. Y CTaHOBUBIIHECS FApMOHUYECKHE
BBIHYX/ICHHbIE KoJieOanusl. Pe3oHaHC B clcTeMax C 3aTyXaHHEM. Y CTAHOBJICHUE BBIHYKIEHHBIX
kosiebanuil. buenns.27

KonebarenpHbiil koHTYp. CBOOOIHBIE KOJIEOaHUS B HICATEHOM KOHTYpE U UX nepuo. dopmyna
Tomcona. 3aryxatomye konebanus. BeIHyKIeHHbIe Kole0aHUs B UI€AIbHOM KOHTYPE.
Bnusinue 3atyxanus. YcranoBuBLinecs kojebanus. Pesonanc.

ABrokonebanust. O6paTHas cBsi3b. PenakcanioHHble reHepaTopsl. ['eHepatop ¢ coOcTBEHHOM
KoJe0aTelbHON CUCTEMOH.

JIABOPATOPHAA PABOTA

7. 3ydeHnue pe3oHaHca B KOJIieOaTEIbHOM KOHTYPE.

JEMOHCTPAILIMN

1. 3aBUCHUMOCTh Hiepro/ia KoieOaHu HUTSIHOIO MasiTHUKA OT MacChl rpy3a U OT JAJIMHBI HUTH.
2. 3aBHCHUMOCTB NepHoJia KoineOaHui Py>KHHHOTO MasiTHUKA

OT ECTKOCTHU MPYKUHBI U MAaCcChI Ipy3a.

3. Pe30HaHC Npy>XKMHHOTO ¥ HUTSHOTO MasiTHUKOB.

4. 3aBucuMOCTb Neproa KojaedaHuil B Koie0aTeIbHOM KOHTYPE OT €eMKOCTH KOH/IEHCAaTopa U OT
MHAYKTHUBHOCTH KaTyLIKH.

5. Pe3onanc B konebaTeTbHOM KOHTYPE.

6. ABTOrEHEpaTop.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS TEMBI:

— IFOTOBHOCTb K TEOPETUYECKUM U IKCIIEPUMEHTAILHBIM

HCCIIeIOBAaHUSAM MPOIIECCOB B KOJIeOaTEIbHBIX MEXaHUUYECKHUX

CUCTEMAX U LIETISIX IEPEMEHHOT0 TOKA, OBJIAJICHUE €IUHBIMUA CUCTEMHBIMU 3HAHUSIMU U
MOHATHSIMH, UCIIOJIb3YEMBIMH B Pa3JIMYHbIX OTpacisiX (U3HUKH, POpMUpPOBAHUE NMPEACTABIECHUHN O
B3aMMOCBSI3M CUJIOBOT'O U SHEPIreTHUYECKOTO ONMUCAHMS KOJIe0aTeIbHbIX IPOIIECCOB;

— rpaMoTHOE oOpallleHne ¢ MpudOpaMu U MPOBEIECHUE IKCIIEPUMEHTAIbHBIX UCCIIETOBAHHM
KOJIeOaTEeIbHBIX MPOLIECCOB; aHAIN3 U 0000IIEHHE PE3YIbTATOB IKCIIEPUMEHTAIBLHOTO
HCCIIEeI0OBaHUS;

— CHOCOOHOCTh OOBACHATH Ha OCHOBE (DU3UYECKHUX 3aKOHOB

U TEOPHI MIPOLIECCHI U SBJICHUS B OKPY>KaIOILEH )KU3HU U B TEXHHUKE;

— OBJIJICHUE METOJIaMH pellieHus (PU3NUECKUX 3ajay C UCIOIb30BAHUEM NPUMEHSEMBIX JUIS
ONMCaHus, KoueOaHUI pa3Iu4HbIX (PU3NUECKUX BEIUUUH, TEPMUHOB, 0003HAUCHUH, €MHHUII
(U3MYEeCKUX BETUYMH, 3aKOHOB, CIOCOO0OB CXEMATHYECKOTO

O0TOOpaXeHHUsI SIBICHUS, aHAIMTUIECKOW, YMCIIOBOU U rpaduueckoit (JopMol npeacTaBlieHus
UH(POPMALIUHU O KOJIeOaTEIbHBIX

cucTeMax; BEIOOPOM (PU3HUECKOM MOJIEIH peaabHOTO 00beKTa,28



BBICTPAaWBaHUE JIOTHUECKUX LEMOYEK I 00BSICHEHHUS Mpoliecca

(stBJIEHMS) W/WIIH TIpE/ICKa3aHMs €ro pe3ysbTaToB;

— TOTOBHOCTB K YYaCTHIO B TEMaTHUYECKUX TUCKYCCHUSIX, IOJrOTOBKE JO0KJIaI0B, pedeparTos,
BBITTOJIHEHHIO IPYTUX TBOPUYECKHUX padoT;

— OCO3HAHME U 00BACHEHHE POIU (PU3UKU B UCCIICIOBAHUN

MIPUPOJIHBIX SBJICHUN M MPOIECCOB, B TEXHUIECKOM Pa3BUTUHU

o01ecTna.

MexaHu4ecKkue U 31eKTPOMAarHUTHbBIE BOJIHBI (22 u)

Bonnosoe nBukenue. BonnoBoii ppont. CkOpocTh pacrpocTpaHeHHs BOJIHBL. Busl u
VCTOYHMKY BOJIH. MoJies1 BOJIHOBBIX ITporieccoB. [lonepednsie U Mpo10IbHbIE BOJIHBI.
KunemaTnka BOJTHOBOTO ABMKEHUS. DHEPIUS U UMITYJIbC BOJIHBI.

MoHoxpomaThyeckie BOJIHBL. J[JTMHA BOJIHBI, TEpHOJ] KojeOaHHii 1 Gaza MOHOXPOMATHUECKOI
BOJIHBI.

PacripoctpaneHnne BoAsIHOTO Baja B KaHasle. XapaKTep JABHKEHUS )KUJIKOCTH B BOJIHE. DHEPIUs U
HMITYJIbC BOASIHOTO BaJja.

CKOpOCTb BOJIHBI.

[IpononpHBIE BOJHBI B yIPYTol cpeje. XapakTep JABUKEHUS

BELIECTBA B UMITYJIbCE CXKATHsI. DHEPTUS U UMITYJILC YIIPYTOM

BOJIHBI. BoHBI B BO3yxe. Y 1apHble 1 MOHOXPOMAaTHYECKHE BOJIHBI B BO3Ayxe. 3ByK. CHilbHbBIE
3BYKOBBIE BOJIHBL. YIIPYro€ coyAapeHue TBepAbIX Tea. OTpakeHUe UMITYJIbCa OT TPaHULIbI
paszena cpen.

CnaOble BOJHBI ¥ IPUHLUN cyneprno3unuu. Cyneprno3uius

MOHOXpPOMaTHYECKHUX YNpyrux BoiH. CTosvasi BOJHA B CTPYHE C

3aKperIeHHbIMU KOHIIaMu. CTosi4asi 3ByKOBasl BOJIHA B OTKPBITOM LIWJIMHJPE.

BomHbl B ipocTpaHcTBe. JBHKyIHecs Tea — UCTOYHUKU

BOJIH. 3aTtyxaHue BosHbl. [IpuHuun I'toitirenca. Otpaxenue nu

npenomiienne BoiH. Judpakmus. Matepdepenius moHoxpoMaTinaeckux BojiH. KorepeHTHbie
ucrounuku. [Ipunnun Iolirenca—®penens. udpakunonnas pemierka. M3nyuenue
JBIDKYyIIETocs: nctounnka. Jddext Jomnepa.

YcTaHOBIIEHUE TOKA B JUIMHHOM JIMHUH. DJIEKTPOMATrHUTHBIE

BOJIHBI B IUHUHU. CKOPOCTH paCIPOCTPAHEHUS JIEKTPOMATHUTHON BOJIHBI B JIMHUU. DHEPrusi
AJIEKTPOMAarHUTHOM BOJIHBI B JIMHUU. BOJIHOBOE CONPOTHBIIEHNE. 3aKOHBI COXPAaHEHMSI SHEPTUU U
HMITYJIbCA B JIMHUU. DJIEKTPOMarHUTHbIE BOJIHBI B JIMHUAX CBSI3U. BuxpeBble noss Ha ppoHTe
BOJIHBI. OTpa’k€HUE BOJIHBI OT

KOHIIOB JIMHUU U COTJIaCOBAaHUE HArpy3KH.

CBoOoiHBIE BOJIHBI B TeOpUK MakcBesuia u onbITh I epia.

DHeprus U UMIYJIbC cBOOOIHOM BOIHBIL. M31yueHne cBoO0 HBIX29

9JIEKTPOMArHUTHBIX BOJIH KOJIbIIeBOM aHTeHHOH. [lomyBomHOBO# BuGpatop. Usnyuenue
YCKOPEHHO JIBHKYIIUXCS 3aPsA0B.

Topmo3Hoe nznyuenue. CUHXpOTPOHHOE U3ilyueHue. M3nyuenue

BaBuioBa—UYepenkosna.

Pacnipoctpanenue pananoBosH. J[anbHOCTh CBSA3M U 4yBCTBUTENBHOCTD IIpUEeMHUKA. Poiib
MIpUEMHOMN aHTEeHHBI. Mcronb3oBaHue Koae0aTenbHOro KOHTYpa B IepeAaTyuKax U MPUEeMHHUKAX.
Ycunutenu curranoB. CKopocTs nepeaadu HHGopMaiuu o tesnedoHHo-TenerpadHol IMHUY.
Pagnonepenatunk. Moaynsuust

curxasa, Hecyuero uapopmanuio. Paguonpuemuuk. [punnunst gemonynsaiun. KabenbHbie u
OINITOBOJIOKOHHBIE CUCTEMBI Nepeaaur nHpopMauu. MeTobl yBeTUUYEHHs CKOPOCTH Mepeaadn
UH(POPMALIUU U TOMEXO03ALIUIIEHHOCTH, TIPUMEHSBILIUECS B TEJIEKOMMYHHUKAIIHOHHBIX CUCTEMAX.
JIABOPATOPHAA PABOTA

8. I3MepeHne XxapakTepUCTHK 3BYKOBOM BOJIHBI.

JEMOHCTPALIU



1. PactipocTpaneHne BO3MYIIIEHUS B CUCTEME U3 HECKOJIBKUX I11apOB.
2. ITontepeunsbie U TPOIOJIBHBIC KOJICOAHUS B BOJTHOBOM MaIllMHE.

3. B3auMocCBsI3b 4aCTOTHI KOJICOAHUI U aMILTUTY bl KoJieOaHUil MeMOpaHbl 3ByKOBOT'O IMHAMHKA
C BBICOTOM U TPOMKOCTBIO

3BYKa.

4. Peructpanus 3ByKOBOM BOJIHBI OT Pa3JIMYHBIX HCTOYHUKOB

JBYMsI MUKPO(OHaMHU.

5. OTpaxenue, rnpenomiieHue, MHTephepeHIns BOJIH Ha BOJIE

B BOJIHOBOW BaHHE.

6. UnTepdepennus 3Byka OT IByX JUHAMHKOB.

7. Crosturie BOJIHBI Ha LIHYpE.

8. CtosA4ne 3ByKOBBIE BOJIHBI B BO3JIyX€.

9. CBOOOIHBIE AIIEKTPOMArHUTHBIE BOJIHBI B BO3IYXE.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS TEMBI:

— TOTOBHOCTB K TEOPETUYECKUM H IKCIIEPUMEHTAIBHBIM HCCIIEIOBAHUSM BOJTHOBBIX IPOIIECCOB
B MEXaHMUYECKUX U 3JICKTPOMATHUTHBIX SIBIICHUSX, OBJaJICHUE €AMHBIMA CUCTEMHBIMU 3HAHUAMU
Y TIOHSITHSIMH, MICTIOJIE3YEMBIMHU B Pa3IMYHBIX OTPACIISX

¢u3uku, opMHUPOBAaHUE MPEJICTABICHUHN O B3aMMOCBSI3U CHIIOBOTO M SHEPI€TUYECKOTO
OTIMCaHMSI BOJIHOBBIX MTPOIIECCOB;

— IpaMOTHOE o0palleHue ¢ mpudopamMu U MPOBEICHUE HIKCIIEPUMEHTAIbHBIX UCCIIeI0BaHUN
3BYKOBBIX SIBIICHHIA; aHAIIN3 U

0000111eHNE pe3yIbTaTOB KCIIEPUMEHTAILHOTO UccieaoBanus ;30

— CIIOCOOHOCTh OOBSACHATH HA OCHOBE (PU3UUYECKUX 3aKOHOB

¥ TEOpUIl IPOLIECCHI U SBJICHUS B OKPY’KAIOLICH KU3HU U B TEXHUKE;

— OBJIAJICHUE METOJIaMH peIeHus (PU3MUECKUX 3aad C UCIOIH30BAHUEM MPUMEHSIEMBIX TSI
OTIMCaHMS PACTIPOCTPAHCHUS

BOJTH B Pa3IMYHBIX CUCTEMaX TEPMHUHOB, 0003HAYCHHM, ¢TNHHII

(hU3HUECKUX BEIIMYUH, 3aKOHOB, CIOCOOOB CXEMAaTUYECKOTO OTOOpaKeHUs SIBIICHUS,
AQHAIUTUYECKOM, YHCIOBON U TpadudecKoit

(dopmoii peacTaBiIeHUsT HHPOPMALIUU O PaCIPOCTPAHEHUH

BOJTH; BBIOOPOM (PH3UUECKON MOJIENN PEaThbHOTO 0OBEKTa, BRICTPAMBAHNE JIOTHIECKHX IIETTOYEK
TSt 00BSICHEHUS TIpoIecca

(stBJIEHMS) W/WIIH TIpe/ICKa3aHus ero pe3ysbTaToB;

— TOTOBHOCTB K YYaCTHIO B TEMaTHUYECKUX TUCKYCCHUSIX, TIOJrOTOBKE JO0KJIaI0B, pedepartos,
BBITTOJIHEHHIO IPYTUX TBOPYECKHUX padoT;

— OCO3HaHME U 00BACHEHHE POIU (PU3UKU B UCCIIEIOBAaHUN

MIPUPOJIHBIX SBJICHUI M MPOIECCOB, B TEXHUYECKOM Pa3BHTUHU

o01iecTBa, CIOCOOHOCTh OOBSICHATH HA OCHOBE (PU3MUYECKUX 3aKOHOB U TEOPUH MPOLIECCH U
SIBJICHUS B OKPY KaIOIIeH )KU3HU

U B TEXHUKE;

— TIOHUMATh MOCTIEICTBUS BO3JICHCTBHS 3BYKOBBIX BOJIH, €CTECTBEHHBIX M HCKYCCTBEHHBIX
NEKTPUUECKUX U MATHUTHBIX

TIOJIEH, DIIEKTPOMArHUTHBIX BOJTH, €CTECTBEHHBIX M UCKYCCTBEHHBIX HOHU3UPYIONINX M3ITyICHUI
Ha 3/10pOBbE YEIIOBEKa,

— 3HaKOMCTBO C MPOQecCusiMU yUeHOro-pu3nKka U HHKEeHepa.

['eomeTrpuueckas u BosHOBas ontuka (23 4)

TodeuyHblit HCTOUHHUK U €r0 N300paXkeHne. 3aKOHbI PaCIPOCTPAHEHUS CBETA B OJHOPOIHOM
cpene. 3aKOH OTPaKEHUS U

IIPEJIOMJIEHUS CBETA Ha IpaHule AByx cpea. [Ipunuun @epma n

3aKOHBI pacrpocTpaHeHus ceera. [lnockoe 3epkano. Muumoe



u3o0paxxenne. O0nacTe HaOMIOIEHUS U300pAXKEHUS B 3epKajie U

ero pasMmepsl. JIBmkyruecs: nzoopakenus. X0 Iydeit B cucteMe 3epkait. 3o0paxeHue
TOYEYHOI'0 UCTOYHHUKA 32 IUIOCKONApaJUIEIbHBIM CI0EM. SIBIEHUE MOJHOTO OTPaKEHUS U €TO
TEXHUYECKHE TPUMEHEHUSI.

CoOuparoiye 1 paccerBarOIIUe JTUH3bIL. XapaKTePUCTHKH

nuH3. CBOMCTBA JTyyel, uaynux yepes3 auH3y. @opmyiia TOHKON

JIMH3BI M €€ B3aUMOCBs3b ¢ npuHImnoM Pepma. Tumnsl n3o0paxeHuil B coouparoeit u
pacceuBaronie auH3ax. JInHeiHoe yBennyeHne JUH3bl. OnTryecKas Cuiia JIUH3bI. YTIIOBOE
YBEJIMUYEHUE NPEAMETA, PACCMATPUBAEMOTO B ONITHYECKOE YCTPONCTBO.3 1

Xon ydeit B cucteme u3 AByX JuH3. M300paxeHne TOUKM Kak

BTOPUYHBIN UCTOYHMK CBeTa. ['J1a3 Kak onTuyeckas CUCTEMA.

MHUKpPOCKOII U TENECKOII.

CBer — asieKTpoMarHuTHas BojiHa. J[n1Ha n yactoTa cBeTOBBIX BOJIH. [lonspusanus cera.
NuTtepdepennus ceta. UHTEppepeHLins OT HECKOIbKUX KOT€PEHTHBIX HCTOYHHUKOB.
WuTepdepeniys B TOHKUX MUIeHKaX. [IoHsATHE 0 MHOTOTYy4eBON HHTEp(EpEeHIINN.
WNuTtepdepennus B npupose u TexHuke. Judpakuus

ceta. JudpakironHas pemerka.

3aBUCUMOCTh CKOPOCTH CBETA B BELIECTBE OT JJIMHBI BOJIHBI.

Hucnepcus. Ilornomenne ceera. CnekTp usilydyeHus u noryomeHus. CIiomHol 1 TMHeHYaTsIi
cnekTp. CekTpocKonus.

I'panuipl MPUMEHMMOCTH T€OMETPUUECKON U BOJIHOBOM ONTHKH.

[Ikana 31€eKTPOMAarHUTHBIX BOJIH.

JIABOPATOPHBIE PABOTEI

9. N3ydeHune npeaoMIICHHs CBETa Ha TPaHULIE Pa3ena

BO3/yX — OPICTEKJIO.

10. Onpenenenne xapakrepa H300paKeHU B COOMPArOIICH

JIMH3€ B 3aBUCUMOCTH OT PACCTOSIHUS MEXY NPEAMETOM U JINH30H.

11. MonenupoBanue Teneckona ['anmies u Kemnepa. M3amepenue ux yrioBoro yBeInueHusl.
12. U3yuenue untephepeHun Ja3epHOro n3ayyeHus Ha

JBYX HIEJSAX.

13. M3yuenue cneKTpoB U3Iy4YEeHMs Jla3epa U CBETOAUOAA.

JEMOHCTPALIU

1. OTpakeHue U NMpeIOMIIEHHE CBETA OT JIA3€PHOI0 UCTOYHHUKA.

2. SIBieHre IOTHOTO BHYTPEHHETO OTOOpaKEHUSI.

3. 3aKOHOMEPHOCTH MPOXOKJIEHUS JIyda YePe3 IIIOCKONAPAIIIENIbHYIO IUIACTUHY.

4. Cobuparoias u paccenBarolas JMH3bI PA3HOTO MPOQUIIS.

DOKyCBI TUH3.

5. Tunbl n300pakeHus B JIUH3E.

6. Ilonapuzanus ceera.

7. Uarepdepeninst cBeTa Ha ABYX IICIISX.

8. nrepdepenins cBeTa Ha MbUIbHOM TJICHKE.

9. Mudpakmus cBeTa HA HUTH, 1IN, OTBEPCTUH.

10. AudpakuuonHas pemerka. Pa3noxeHue cBeta B CHEKTP.

11. ducnepcus cBeTa Ha IpU3ME.

12. CnexTp razopa3psHON JaMIibl, OJIYYEHHBIN C TOMOILBIO

TUGPAKIUOHHON peleTKH.

13. UndpakpacHblii ¥ yabTpaduOIETOBBINA CBETOAUO/IBI.

[IpenmeTHbIE pe3ynbTaTbl OCBOCHUS TEMBI:

— I'OTOBHOCTb K TCOPCTUYCCKUM U SKCIICPUMCHTAJIbHBIM HCCIICAOBAHHUAM OITHUYCCKUX ﬂBHeHI/II\/II,
OBJIAJICHUE €IMHBIMUA CUCTEMHBIMU 3HAHUSMU U MOHATUSAMU, UCIIOIb3YyEMBIMU B Pa3INYHBIX
oTpacisix GU3HKHY;



— IpaMOTHOE o0palleHue ¢ npudopamMu U MPOBEICHUE HIKCIIEPUMEHTAIBHBIX UCCIIeI0BAaHUN
ONTHYECKUX SBICHUN; aHAIN3

1 0000111eH1Ee PE3YIbTaTOB IKCIIEPUMEHTATIBHOTIO UCCIIEIOBAHNUS;

— CIOCOOHOCTH OOBSACHATH HA OCHOBE (PU3NUYECKUX 3aKOHOB U

TEOPUH ONTUYECKUE MPOLIECCHI U ABJICHUS B OKPYXKAIOIIEH KU3HU U B TEXHUKE;

— OBJIaJICHUE METOJaMH perieHns (PU3NUecKux 3aay ¢ UCIOIb30BaHUEM MPUMEHSIEMBIX JIJIS
OTMCaHMs ONTUYECKUX SIBIICHUH, TEPMUHOB, 0003HAYCHUH, €IMHULl (PU3NUYECKUX BEITMUNH,
3aKOHOB, CIIOCOOOB CXEMaTUYECKOT0 OTOOPAKEHUS SIBJICHMUS,

aHAJTUTUYECKON, YNCIIOBOU U rpadudeckoit popmoii npencraBieHus: HHGOPMAIMH O
(hopmMupoBaHUH H300paKEHU; BRIOOPOM

(bu3nYecKoit MOIETH peabHOr0 00BEKTa, BBICTPAUBAHHUE JOTMUYECKUX IETI0UEK /Ui O0BSICHEHUS
OTNITHUYECKOTO Tpoliecca (SBICHUS) U/UTU TIPEJICKa3aHusl €T0 Pe3yJIbTaTOB;

— TOTOBHOCTB K YYaCTHIO B TEMaTHUYECKUX JTUCKYCCHUSX, TIOJrOTOBKE J0KJIaI0B, pedeparTos,
BBITMIOJIHEHHIO IPYTUX TBOPUECKUX padoT;

— OCO3HaHME U 00BACHEHHE POJIH (PU3UKU B UCCIICIOBAaHUN

IPUPOJIHBIX SIBJICHUM U MIPOLECCOB, B TEXHUYECKOM Pa3BUTHH

o01iecTBa, CIOCOOHOCTh OOBSICHATH HA OCHOBE (PU3MUYECKUX 3aKOHOB U TEOPUH MPOLIECCH U
SIBJICHUS B OKpY>KaroIlen KU3HU

U B TEXHUKE.

DNeMEeHTBI TEOPUH OTHOCUTENBHOCTH (7 1)

YcraHoBIEHUE TPUYUHHO-CIIEACTBEHHOM CBSA3U SIBICHUI

MPU KOHEYHOW CKOPOCTH cUTHaNa. OTHOBPEMEHHOCTh COOBITHIA

JUIsL ABMOKYIUXCsl HaOmonaTeneil. OTHOCUTEIbHOCTh OJHOBPEMEHHOCTH. Bpems u ero
M3MEpEeHHUE B Pa3HbIX CUCTEMaX.

He3aBucumocTs CKOPOCTH CBETA OT CKOPOCTH UCTOYHHKA U

IpueMHUKa. BotHOBast Teopust cBeTa n onbIT MalKenbCOHA.

[IpuHumn otHOCUTENBHOCTH DiHIITENHA. [locTynaTel cienuaibHON TEOPUH OTHOCUTENIBHOCTH.
H3mepenne minHbI IBUKYIIETocs Tena. PaanonokanoOHHbINA

METOJI U3MEPEHMSI pacCTOSHUM. J{I1Ha Tena B IBMXKYIUXCS cUCTEMaxX oTcueTa. BpeMeHHbIe
HMHTEPBAJIbI B IBXKYILMXCS CUCTEMAX OTcyeTa.33

[Ipeobpazosanus Jlopenma. [IpocrpancTBeHHO-BpeMEHHON

untepBai B CTO. Crnoxenune ckopocteil. PensatuBucTtckast ckopocts. PensituBucTckoe
YCKOPEHHE.

Cuiel B CTO. Yactuia B 3aJaHHOM JIEKTPUYECKOM TI0JIE.

Bropoii 3akon HetotoHa u ero o6o6uienne B CTO. PenaTuBUCTCKHIA UMITYJIbC U €70 U3MEHEHHE.
PensTuBucTckas kuHeTuueckasi 3Heprus. JHeprus mokos. Teopema 00 U3MEHEHUN
KMHETUYECKOW YHEPrUH. 3aKOH COXPAHEHUS MOJIHON YHEPTHH YaCTHULIbI

B DJIEKTPUYECKOM IIOJIE.

OHeprus cuctemsl 4acTull. [loTeHImanbHas SHEPrus B3aMMOACHCTBHSI YaCTHUL] U SHEPTHUS MOKOSI.
Macca cucreMsl U JepeKT

Macc. 3aKOH COXpaHEHUs UMITyJIbCa B CUCTEME YaCTHLL.

[IpenMeTHbIE pe3ybTaThl OCBOCHUS TEMBI:

— OBJIaJIEHUE TPEJCTABICHUSAMHU O (PU3UKE KaK HayKe, O B3aUMOCBS3HU KIACCUYECKUX U HOBBIX
(u3nUecKux Teopuii;

— CIIOCOOHOCTH ONMMCHIBATh, AHATTU3UPOBAThH, OOBSICHATH U

IpeCKa3bIBaTh PE3yJIbTAThl OMBITOB U HAOJIIOA€HUI; BHICTPAUBATh JOIMUYECKUE LIETOYKU
paccykaeHH Ui 00bICHEHUS IPEIOAKEHHOTO B 3aJ1a4e Mpoliecca (SIBJICHUS) W/ Win
IpeCcKa3aHus

€ro pe3yJIbTaToB, OLIEHUBATh PEATUCTUUHOCTD ITOJIyYEeHHOTO OTBETA U KOPPEKTUPOBATH CBOU
pacCyKIEHHsI C yU€TOM 3TOU OLICHKH;



— TOTOBHOCTB K YYaCTHIO B TEMaTHUYECKUX TUCKYCCHUSX, IOJrOTOBKE JOKJIaI0B, pedeparos,
BBITMIOJIHEHUIO IPYTUX TBOPUYECKUX padoT;

— OCO3HaHME U 00BACHEHHE POIU (PU3UKU B UCCIICIOBAHUN

MIPUPOHBIX SBJICHUHN U MPOLIECCOB, B TEXHUUYECKOM Pa3BUTUHI

o011ecTBa, CIOCOOHOCTh OOBSICHATH HA OCHOBE (PU3MUYECKUX 3aKOHOB U TEOPUH MPOLIECCH U
SIBJICHUS B OKpY>KaroIlen KU3HU

U B TEXHUKE.

OCHOBBI KBAHTOBOW MEXaHUKH

U siiepHoit puzuku (32 u)

CnexTpalbHbIN aHAJIU3, CIIEKTPbI U3JyYEHHU U MOTJIONICHUS. JINHeYaThIi CIIEKTP aToMa
BOJIOPOJIa U OOBSICHEHUE €T0

CTPYKTYphl. OTKpBITHE 37eKTpoHA. OTKPBITHE paguoakTUBHOCTU. Mojens ToMmcoHa. OnbIThI
Pesepdopna. [Inanerapnas moaens aroma. Atom Pesepdopaa u kinaccudeckas
3JIEKTPOIMHAMMUKA.

BsaumoneiictBue ceta ¢ BemectBoM. KBaHToBas nmpupoa

paBHOBECHOTO TeruioBoro u3nydenus. @opmyina [Tnanka. 3akons! potordpdexra. KBanrtsl cera.
VYpaBHeHue DitHIITeHA 17151

¢dotorddexra. CyualiHblil XapaKkTep MOTJIOIIEHUS U U3TydeHHs134

ceeta. KopnyckynsipHO-BOJHOBOW Jyaau3M U 3aKOHBI COXPaHEHMSI SQHEPTUU U UMITYJIbCA.
Nmnynbe hoTOHA U 1aBlIeHUE CBETA.

[onspuzauus ¢porona. [IpuHIMIT COOTBETCTBUS.

CranuoHapHble COCTOSIHUS aTOMa. DHEPreTU4ecKre YpOBHHU.

CriekTp u3ay4yeHus U NnorioueHus atoMa. [IpuHiun cooTBeTcTBUSA. ATOM BOJOPO/a B TEOPUU
bopa. KBanroBsle uncia. [IpaBnna kBaHTOBaHUS.

KBanTOBas MexaHMKa OCHMILIATOPA. DJIEKTPOH B MOTEHIMAIBHOM siMe. BeposiTHOCTB
HaXO0XJIEHUS YaCTHUIIBI BOJIN3H TOUKH

HaOroeHus. [IpHHIMT TOTOIHUTENFHOCTH U KOPITYCKYJISIPHOBOJIHOBOU Ayayin3M. BosHsl e
bpoitns. [ludpakmus smexkTpoHoB. BogHOBBIE ypaBHEHNS KBAHTOBON MEXaHUKHU.

JIBmxeHue yacTuilsl B nose. «[lotennmansHbiil 6apbepy.

KBaHTOBOE OTpaxeHue u npoxoxaeHue. IloiHoe oTpaxkeHnne.

Bupryansusie yactuubl. TyHHenupoBanue. TyHHEIbHbIM MUKPOCKOIL.

CooTtHomieHue HeonpeaeaeHHoCcTH [ eiizenOepra. OCHOBHOE COCTOSTHHE aTOMa M COOTHOIIICHHE
HeonpeneneHHocTH. [Ipenen paspeneHns MUKPOCKOINA U COOTHOLLIEHUE HEOIIPEAEIEHHOCTH.
ONEKTPOHHBIM MUKPOCKOTI.

ToxnectBennble yacTuipl. CrivH. bo30HBI U PEPMHUOHBI.

[Ipunnumn [Taynu u uaeanpHble ra3sl B KBAHTOBON TEOPUHU.

Tennooe nznyuenune. OcnoBHoe ypaBHenue MKT ans ¢poronHoro rasa. 3aBUCHMOCTb SHEPTUU
TEIJIOBOTO M3JTyUeHHUs OT Temmeparypsl. 3akoH Crepana—bonpiimana.

Herennosoe usnyuenue. Jliromnnecuenuus. Manynuposannelie nepexonasl. HaynupoBaHHoe
U3JIy4EeHHE U €T0 CBOMCTBA.

Jlazepsl U NPUHIMUIIEI UX PAaOOTHI. BU/IbI TFOMUHECIICHIIUT U UX

npUMeHeHue. Bupbl 1a3epoB U UX IpUMEHEHUE.

3arnosHeHHe HEKTPOHHBIX 000J104eK aToMOB U npuHuuI [Taynu. OcHOBHOE cOCTOsSIHUE
cuctembl. YpoBeHb @epmu. BripoxkaeHHbIN (pepMu-ra3. DIeKTPOHHbIN ra3 B TBEPAOM TellE.
IIpencraBneHue 0 30HHOU TEOPUH NIPOBOAUMOCTH. Pa3pelieHHbIe u

3anpeleHHbIe 30Hbl. [[pOBOIHNKY, IOIYyIIPOBOHUKH U TUANEKTPUKHU. [Ipeacrasienue o
MEXAHU3ME CBEPXIPOBOIUMOCTH

B ME€TaJUIax.

PagnoakTMBHOCTE M METOBI NU3YUYEHHUS AAEPHBIX IIPEBpalieHNil. OTKpBITHE IPOTOHA U
HeuTpoHa. [IpoToH-HelTpoHHAs Moens aapa. M3otomnel. Peakunu ¢ yyactruem aTOMHBIX siiep.
Jledext mMacc saep U sHeprust CBA3H. Y iebHask YHEPTUsl CBS3U.

Peakuuu paanoakTHBHOTO pacnajia. 3aKOH pajMoaKTUBHOTO



pacnana. Ilepuon nomypacnana.

[ennas sinepuas peakuus. Kpurnaeckas macca. KoadpumueHT pa3sMHOKeHUS HEHTPOHOB.
Ucnonws3zoBanue suepHoit aHep3S

ruu. TepmosinepHsle peakuyu. buosornueckoe 1eicTBUE paJuOAKTUBHBIX U3IyUYEHNUN. 3allUTa
OT PaJMOAKTUBHOIO MMOPAKEHHUSI.

JIABOPATOPHBIE PABOThI

14. MccnenoBanne 3aBUCUMOCTH MOIIIHOCTH M3JIy4EHHUS

JaMIbl HaKaJIUBaHUs OT TeMIEepaTyphbl HUTH.

15. I3mepenue JIMHBI BOJIHBI IOJYTIPOBOIHUKOBOTO Jlazepa

1 orieHKa o0bema uHpopmanmu Ha CD-aucke.

16. Onpenenenue nepuoa Nojaypacnaaa n30Torna Kaaus.

JEMOHCTPALIMN

1. Buemnwuii potoaddexr.

2. 3aBUCUMOCTD CIEKTpPa JaMIIbl HaKaJIUBaHUs OT TEMIIEPaTYPhl.

3. Cnektp BoAopoa.

4. JlroMUHECUECHIIUS KpAaCUTENEH.

5. OcobeHHOCTH J1a3€PHOTO U3ITYUYCHHUS.

6. /leTekTOp MOHU3UPYIOIIMX U3ITyYEHUH.

[IpenmeTHbIE pe3ysbTaThl OCBOCHUS TEMBI:

— OCO3HaHHE OOIIEKYIbTYPHOMN [IEHHOCTH €CTECTBEHHO-HAyYHOTO 3HAHUSl, IOHUMaHUE
OCHOBHBIX 0COOEHHOCTEI Hay4yHOTO

MeTO/1a TO3HAHUSI IPUPOJIbI, IPECTABICHNE O €CTECTBEHHO-HAYYHOU KapTUHE MHPA;

— OBJIAJICHHUE MPEJICTABICHUSMH O (PU3HKe KaKk Hayke, 00

O0COOEHHOCTSIX KJIACCUYECKUX U KBAHTOBBIX TEOPHil; O COBPEMEHHBIX TEHICHIUAX PA3BUTHSA
¢buzuku;

— CIIOCOOHOCTD OMMCHIBAThH M Pa3bACHATH IPUHLUIIBI paOOTHI

npuOOPOB M TEXHUYECKHUX YCTPOUCTB, UX TEXHUUECKUE XaPAKTEPUCTUKH; AaHATTU3UPOBATb,
OOBSCHATH U NMPEACKa3bIBaTh PE3yJIbTAThI ONBITOB U HAOIIOACHMIA;

— mnpeacTaBieHue 0 GYHKIUSAX TEOPUHU U SKCTIEPUMEHTA B HAYYHOM TIO3HAHUU MTPUPOJIBI;
— FOTOBHOCTb K YYaCTHIO B TEMAaTHUYECKHUX AUCKYCCUAX, TOATOTOBKE JTOKIA/I0B, pedepaTos,
BBITIOJTHEHHIO IPYTUX TBOPUYECKUX padoOT;

— OCO3HaHME U O0BSICHEHHE POJIU (U3KKH B UCCIIEI0BAHUU

MPUPOJHBIX SIBIICHUN U MPOLIECCOB, B TEXHUYECKOM Pa3BUTHHU

oOuiecTBa, CIOCOOHOCTh OOBSICHATH HA OCHOBE (PU3MUECKHUX 3aKOHOB M TEOPUI MPOLECCH U
SIBJICHUS B OKPY’KaIOIIEeH KU3HU

1 B TEXHUKE;

— [IOHUMATh [TOCJIECTBUS BO3ACHCTBHSI €CTECTBEHHBIX U UCKYCCTBEHHBIX 3JIEKTPUUECKHX,
MarHUTHBIX MOJIEH, DJIEKTPOMAarHUTHBIX BOJIH, €CTECTBEHHBIX U UCKYCCTBEHHBIX HOHU3UPYIOIINX
U3JIyYEHUH Ha 3I0pOBbE YEJIOBEKA.

OcHOBBI KBaHTOBOM Teopuu 1noJist (6 1)

KBanTsl cBsi3aHHbIX Monell. KBaHTOBasi MexaHUKa KOJIe0aTEIbHOTO KOHTYpa U PE30HATOPA.
Bakyywm snekTpoMarHuTHOTO TOJIs U ero cBoicTBa. Dddext Kasumupa.

DNEeKTPOHBI B KBAHTOBOM TeopuH nouisd. Poxxienne u yanuroxxkenue yactull. [lapagoxc Kinelina.
AHTHYacTULbl. AHHUTWISIIUA. BakyyM 351IeKTpOHOB U «Mope [upakay.

BzaumopeiicTBue B KBaHTOBOM Te€OpHuH. HacTULIbI BEMIECTBA U

YaCTHUIIbl — TMEPEHOCYUKH B3aUMOJICHCTBHUA. 3aKOHBI COXPAHEHHS B KBAaHTOBOU Teopuu. DhdexT
Komnrona. /luarpamMmmbl

®eiinmana. KBaHTOBAsI TEOpHUs U AI€pHBIE B3aUMOJECHCTBHSI.

Mogens FOkaBbl.

KBanToBas 1 pensiTUBUCTCKAsE TEOPUU — OCHOBA OMUCAHUS



MuKkpomupa. Kinaccuduxkanus yacTuil: aapoHsl, JenToHbl, Me30HbI. Kiaccudukanus
B3aMMOJICCTBUI: CUIILHOE, AJICKTPOMArHUTHOE, C1ab0e, TPaBUTAIIMOHHOE. 3apsi/Ibl U MOJISI B
mukpomupe. CTpykTypa HykioHOB. KBapku. BzaumoelicTBue KBapKos.

KBaHTOBass XpOMOJMHAMUKA — TEOPUS CUIIBHBIX B3aUMOAECUCTBUI. OTKpPBITHE HEUTPHUHO.
DeKTpoMarHuTHOE U ciaboe B3auMoieicTBHe. DekTpociaadoe B3aumoeicTaue. Teopun
BEJIMKOro 00beauHeHus. CTpyHBI U YaCTHUIIBL.

OcHOBHBIE U3MEHEHUS B MPEICTaBICHUAX 00 ycTpoiicTBe MaTepranbHoro mupa B XIX u XX BB.
[IpenmeTHbIe pe3ynbTaThl OCBOCHUS TEMBI:

— 0CO3HaHME OOIIEKYIbTYPHOU [IEHHOCTH €CTECTBEHHO-HAYUYHOT'O 3HAHUS, IOHUMaHHUe
OCHOBHBIX OCOOEHHOCTEH HAYYHOTO

METO/1a TIO3HAHMS IPUPO/BI, IPEACTABIEHUE O ECTECTBEHHO-HAYYHON KapTUHE MUPAa;

— OBJIaJIeHUE TIPEICTABICHUAMH O (PU3UKE KaK HayKe, 00

0COOEHHOCTSX KJIACCUYECKHX M KBAHTOBBIX TEOPHIi; 0 COBPEMEHHBIX TEHICHIIUSIX PAa3BUTHUS
¢buzuky;

— IpeJcTaBiIeHue O (YHKIMAX TEOPUHU U HKCIIEPUMEHTA B HAYYHOM MTO3HAHUU MPUPO/IBI;

— OCO3HaHME U 00BSICHEHHE POJIU (U3KKH B UCCIIEI0BAaHUU

IPUPOJHBIX SABJIECHUM U IIPOLIECCOB, B TEXHUUECKOM Pa3BUTHH

oO1miecTBa, CIOCOOHOCTh OOBSICHATH HA OCHOBE (PU3MUECKHUX 3aKOHOB M TEOPUI IPOLECCHI U
SIBIICHUS B OKPY KarolleH KU3HU

U B TEXHUKE

OnemenTsl actpoduzuku (10 u)

AcTpoHOMHYECKHE HAOIIOICHHS HEBOOPY KECHHBIM TJ1a30M. JIMH30BBIN TEECKOII. 3epKaTbHBIN
TEJIECKOII. 3BE3AHbIE

untepdepomerprl. CieKTpoCcKonus 3B€31. ACTPOHOMUYECKHE

MHCTPYMEHTHI M OTKPBITHUS, CIICJIAHHBIE C UX MTOMOILBIO. PasinoTeneckonsl M OTKPHITHE 0OBEKTOB
¢ ux nomonisio. K-, YO-,

PEHTTeHOBCKasi M raMMa acTPOHOMHUSI U HaOJIro/ieHue 0OBEKTOB

Bcenennoii. BceBonmHOBast acTpOHOMUS Y FajakTUKH. ['aJakKTUKH B UX CKOIUIEHUA. ['a30mnblieBbIe
oOmnaka. 'anakruyeckue yepHble 1bIpbl. KBazapsl. 3Be3bl. [Inanersl. Actepoub.

N3mepenue paccTosiHU 0 KOCMUYECKUX 00BEKTOB: Mapajuiakc, edenpl, SPKOCTh BCIIbIIIEK
CBEPXHOBBIX, 3¢ ekt Jlomnepa. 3akon Xab0:ma. Macca 3Be3/1bl M €€ CBETUMOCTh. Pa3mep 3Be3/1b1
U TeMIepaTypa €€ NOBEPXHOCTH. XUMHYECKHUI

cocras 3Be3/bl. OcHOBHBIE MapameTpbl ConHua. Mozaenu ctpoenust Connua. Temneparypa B
Henpax Comuna. TepmoaunaMuka

3BE3/bI.

JlyuucThIit TETUI0O0OMEH B HeApax 3Be3/. Macca U CBETUMOCTh

3Be3/1bl. KOHBEKTHBHBII TEII00OMEH B 3B€3/1aX. DBOJIOLUS

3BE€3]1 1 MCTOYHMKH dHEPruu 3Be3 1. SnepHsle peakuuu. [IpoToHnpoTonHslii nuki bere.
OKCHEepUMEHTAILHOE MOATBEPKICHHE

TepMosIepHbIX peakiuil B Henpax Connua. ConHeunble HeTpuHO. ['opeHue renus B 3Be31ax,
3aBUCUMOCTb TEPMOSIACPHBIX PEAKIIMM U KOHEYHBIX TPOJYKTOB OT MACCHI 3BE3/IbI.

Bpewms sxu3nu 3Be3n. OOpa3oBaHue 3Be3/] U3 MBUIEBBIX 0071aK0B. Moien KOHIEHC AN
MOJIEKYJISIPHBIX 0051akoB. Pasmep u

Macca 3apoxaaromuxcs 3se31. KomnerorepHoe moaenupoBaHue

pokaeHus 3Be31. benble n kopuuHeBble KapiukK. OLEeHKa paanyca 3Be3/bl-KapKa Ha OCHOBE
KBaHTOBO-MEXaHWYECKUX MPUHLIMIOB. HeliTpoHusalus BemiecTsa B 3Be37aX O0JIbIION MacChI.
Heiutrponnsie 38e3/1b1. UepHBIE JBIPHI.

Kocmonornueckuii npuHnmn. M30TponHOCTh U OJHOPOAHOCTD

Bcenennoii. Uneun sBomonnn Beenennoit u 3akon Xa06ma. [Tocrosinaas Xa66ma u Bpemst
cymectBoBaHus Beenennol. /[nHamuka HectannoHapHoi Beenennoi. PennkroBoe nsiydeHue.
OctriBanue Beenennoli npu pacmmpenuy. MoJienb paHHUX 3TaroB

pa3Butus BeeneHHON. I30TpOIHOCTE PEIMKTOBOTO U3IyYEHUS U



UHQIIALUOHHAS CTAIHs PACIIUPEHHUS.

HeBunnumas yacte BemectBa BeceneHHONM — TeMHasi MaTepHs.

I'unoressl 0 npupoie TeMHON MaTepuu. OTKPBITHE YCKOPEHHOTO

pacmmpenus coppeMeHHo Beenennoi. TeMHas sHeprus 1 aHTUrpaBuTanus.38
JEMOHCTPALINN

1. HabmroieHust B TeIECKOM BO BpeMs IKCKYPCHUHU B IUTAHETAPHIA.

2. BeuepHee Habm0ieHNE 3BE3THOTO Heda.

[TpenmMeTHbIE pe3yIbTaThl OCBOCHUS TEMBI:

— 0CO3HaHME OOIIEKYIbTYPHON [IEHHOCTH €CTECTBEHHO-HAYUYHOT'O 3HAHUS, IOHUMaHHUE
OCHOBHBIX OCOOEHHOCTEH HAYYHOTO

METO/1a TIO3HAHMS TPUPO/BI, IPEACTABIEHUE O ECTECTBEHHO-HAYYHOW KapTUHE MUPAa;

— OBJIaJIEHUE TIPEICTABICHUSAMH O (PU3UKE KaK HayKe, 00

0COOEHHOCTX KJIACCUYECKHX M KBAHTOBBIX TEOPHIi; O COBPEMEHHBIX TCHICHIIUSIX PAa3BUTHUS
(hM3HMKHU; OCHOBHBIX BBIBOJAX TEOPUU IBOJIOLUHU BceneHHON 1 UX MOATBEPKICHUH
HaOJIIOIEHUAMU;

— CIIOCOOHOCTD ONMMCHIBAThH U Pa3bACHATH IPUHLHUIIBI PAOOTHI

npuOOPOB U TEXHUYECKHX YCTPOMCTB, X TEXHUUECKUE XapaKTEPUCTHKHU; aHATU3UPOBATH,
OOBSCHATH U NMPEACKa3bIBaTh PE3yJIbTAThI ONBITOB U HAOIIOICHHUIA;

— TIpeJcTaBiIeHrue O (YHKIMAX TEOPUHU U HIKCIICPUMEHTA B HAYYHOM MO3HAHUU TPUPOJIBI;
— FOTOBHOCTb K YYaCTHIO B TEMAaTHUYECKHUX AUCKYCCUSX, TIOATOTOBKE JIOKIA/I0B, pedepaTos,
BBITOJIHEHHIO IPYTUX TBOPUYECKHUX padoT;

— OCO3HaHME U 00BSICHEHHE POJIU (GU3KKH B UCCIIEI0BAaHUU

IPUPOJIHBIX SBJIEHUM U IIPOLIECCOB, B TEXHUUECKOM Pa3BUTHH

oO1miecTBa, CIOCOOHOCTh OOBSICHATH HA OCHOBE (PU3MUECKHUX 3aKOHOB M TEOPUI MPOLECCH U
SIBJIICHUS B OKPY KaloIleH KU3HU

U B TEXHUKE.

[ToBTopenue (17 )

Peseps yunrens (26 4, u3 Hux 10 4 KOHCYJIbTaIHN

IpY TOATOTOBKE MyOJIMYHBIX BBICTYIIJICHUN

y4dammxcs)



TemaTnueckoe nianuposanue no ¢pusmnke 10 kiaace (mpoguIbHBIA YPOBEHb)

Ne | HanmenoBanue paznena | Koa-Bo KonnuectBo nabopatopubix | KonmuyecTBo KOHTPOJIBHBIX
JacoB Ha | paboT pabot
U3Yy4YEHHE

1 BBenenue 4 - -

2 MexaHuka 73 7 7
Kunematuka Toukwu. 18 KonTponbnas padora Nel
OcHOBHbIE TIOHATHUS o teMe: «PaBHOMEpHOE

KHHEMaTUKH NPSMOJIMHEHHOE TBUKEHUE.
Cpennuit
MOJyJIb CKOPOCTH
IIPOU3BOJIBLHOTO
JIBYDKEHUS;
KonTponbhas padorta Ne2
o teme: «lIpsimonuHeliHoe
PaBHOYCKOPEHHOE
JIBIDKEHUEY;
JluHamuka. 3aKOHBI 10 JlaGopatopHas padora Nel KonrtpomnbHas pabora Ne3
MexaHuku HeroToHa «3mepenune ycKopeHus 1o Teme: «/lnHamuka
CBOOOTHOTO MaJICHUS C MaTepUalbHONU TOUKI
MTOMOUIbI0 MAaTEMATUYECKOTO
MasiTHUKa»
Jlaboparopuas pabota Ne2
«HW3y4eHue BTOporo 3akoHa
Herorona»
Cuitbl B MEXaHHUKE 10 JlaGopaTtopnast pabota No3 Kontponbnas padora No4
«HMccnenoBanne monenu o TeMe: «/IBrxkenue ten
JBUKEHMSI TeJa, OPOIIEHHOTO | MO/ JeHCTBHEM HECKOJIbKUX
IIOJT YTJIOM K TOPU30HTY» CHID»
JlabopaTtopnast pabota No4
«M3mepenne Moy
ynpyroct (Moaysst FOnra)
PE3UHBL.
Hewnnepuunanbueie 4
cucteMbl orcyeTa. Cuibl
HMHEPLHHU
3aKOHBI COXpPAaHEHUs B 12 JlaGopatopnas padora Ne5 | KonrposnbHas pabora NeSmo
MEXaHHKe «M3yuenue 3akoHa TeMe: «3aKOH COXpaHeHUs

COXpaHEHUS UMITYJIbCa TIPH
COyJapeHUH CTAbHBIX
IapOB»
JlabopaTtopnast pabota Ne6
«M3yuenue 3akoHa
COXpAHEHUS MEXaHUYECKOU
SHEPTHUID)
JlaGopaTtopnast pabota No7
«M3mepenne KI1/]
AIIEKTPOABHUTATENS TIPU
MIOJIHATHU TPYy3a»

uMIyJbca MexaHudeckast
paboTta, MOIITHOCTb,
SHEPTUsY,;




JIBr>KEHUE TBEPABIX U
nehOpMUPYEMBIX Tell

Cratuka 4 KonTponbaas padota Ne6
o teme: «CtaTHka. »
JIBr>KEHUE TBEPIBIX U
JneOopMUPYEMBIX Tell
MexaHnuka 4 KonTponbaas padota No7
nedopMUpPYyEMBIX Tell o Teme: «MexaHu4eckue
CBOWCTBA TBEPBIX TEI.
3akoH [lackans. 3akoH
Apxumenay.
Mounekyasipaas 49 7 3
(pusuxa.
TepmoanHaMuka
PazButue 2
MIPEACTaBICHUH O
MIPUPOJIE TETUIOTHI (2 )
OCHOBBI MOJIEKYJIIPHO- 7 Konrposnbnas padora Ne 8
KHHETUYECKON TEOpUHU 1o Teme: «OCHOBHbIE
MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH.
Macca u pa3mepbl MOJIEKY T
["a30BbIE 3aKOHBI»
Temmeparypa. ['azoBeie 8 JlaGopatopHnast pabora Ne§
3aKOHBI «OmbITHAsI MPOBEPKA 3aKOHA
I'eii—JIroccaka»
MounekynsipHo- 6 JlaGopatopHas padota Ne9 | Konrponbnas padora Ne9mno
KUHETUYECKasi TEOpUs «M3yuenue pacnpeeneHus teme: «MonekyspHo-
UJealbHOro ra3a MOJIEKYJI UJI€aJIbHOTO Ta3a Mo KUHETUYECKasl TEOpHsI
CKOPOCTSIM» UJCAIbHOTO ra3a»
3aKOHBI TEPMOIUHAMUKH 7 JlaboparopHuast pabota Nel0 | Kontponbnas paborta Ne 10
«3yueHnne naeanbHON o teme: «OCHOBEI
TerI0BoM MamuHbl KapHoy» TEPMOIUHAMUKHNY
B3aumueble ipeBpaiiieHus 3 JlabopaTopHnas padota Nel 1l
JKUJIKOCTEH U Ta30B «3yueHue TemioBoro
B3aNMOJICHCTBUS»
JlaboparopHast pabota Nel2
«Omnpeznenenue NpoIEeHTHOTO
COJIep’KaHus BJIard B MOKPOM
CHEre»
[ToBepxHOCTHOE 3 JlabopaTtopnast paboraNel3
HATSKEHHE B KHUAKOCTAX «Omnpenenenue
ko PunmenTa
MOBEPXHOCTHOTO HATSKEHUS
KHUJIKOCTI
TBepabie Tena u ux 3

[IPEBpALICHUE B
AKHUJIKOCTH




TemnoBoe pacmmpeHue
TBEPABIX U KUIKUX TEJ

JlaboparopHast pabota Nel4
«3mepenue
TEMIIEPATYPHOTO
koa(urmenTa TMHEHHOTO
paclIUpEeHNs TBEPIABIX TEID)

JIeKTPOAMHAMHKA

40

6

2

BBenenue

DIIeKTpOCTaTUKA

16

JlaboparopHnas pabora Nel5
«M3mepeHre eMKOCTH
KOHJICHCATOPa»

KonTtponpHas padora
Nellmno Teme:
«INEKTPOCTATUKAY

IlocTostHHEBII
ANEKTPUYECKUI TOK

16

JIaGopatopHas paborta Nel6
«3mepeHne ynenpHOro
COIIPOTHBIICHUS
MIPOBOTHUKAY
JIaGopatopHas pabota Nel7
«3mepenue DJ1C u
BHYTPEHHETO COMPOTHUBIICHUS
MCTOYHHUKA TOKA»
JIaboparopHas pabota Nel8
«3yuenue nenu
MOCTOSTHHOTO TOKa,
conepxarieit 3C»
JlaboparopHas pabota Nel9
«COopxka u rpaiyupoBKa
OMMeETpa»
JlaboparopHuas pabota Ne20
«Pacmmpenue npenena
W3MEpEHUs
BOJIbTMETpa/aMIiepMeTpar»

Kontposnbnas pabora Nel2
1o teme: «IlocTossHHBII
AIIEKTPUYECKUI TOK»

IToBTOpPEHME

Hrorosast KOHTpOIBHAS
pabota 3a kypc 10 kmacca

Pe3epBHOe Bpemsi

Hroro

175

20

13




TemaTnueckoe njaannposanue no ¢pusnke 11 kaacce (mpodguabHbII YPOBEHb)

No | HammenoBanue paznena Koi-Bo KonnyecTBo naboparopasix | KoandecTBO KOHTPOIBHBIX
4acoB Ha pabot pabot
U3yYeHUE
1 OcHoBBI 37 5 2
3J1eKTPOAMHAMUKHU
(MpoaoJIKeHUE)
DIJIEKTPUUYECKUIN TOK B 10 JlaGopaTopnas pabora Nel Kontponbras padota Nel
pa3IMYHBIX Cpelax «M3yuenue temnepaTypHoi | IO TeMe: « DIEKTPUUECKUM
3aBUCHUMOCTH COMPOTUBIICHUS | TOK B PA3IMYHBIX Cpelax»
METaJJIOB U
MOy TIPOBOTHUKOBY
JlaboparopHuast pabota Ne2
«M3yuenue nporuecca
MIPOXOXKICHHS
AIEKTPUYECKOTO TOKa B
pacTBOpax EKTPOJIUTOB
JlabopaTtopnast pabota No3
«3yyenune
MOJIyTIPOBOIHUKOBOTO
U0
MarsaurtHoe 1oJie Toka 10 KonTponbHas padorta Ne2
no teme: «MarHutHoe mnosje
TOKa .DJIeKTpOMarHuTHas
WHIYKIHS
DneKTpoMarHuTHas 8 JlaboparopHas padota Ne4
UHIYKIHS «M3yueHue npoieccoB
BBITIPSIMIICHUS TIEPEMEHHOTO
TOKa»
JlabopaTtopnas pabota No5
«M3yuenue nporuecca
IPOXO’KJICHUS TOKA B
OUIOJISIPHOM TPAH3UCTOPEN
2 MarHuTHbIe CBOHCTBA 4 - -
BelllecTBa
3 Kose6anus u BOJIHBI 47 9 3
Mexanuyeckue 10 JlaGopatopHas pabota Ne6 Konrponsnas padora Ne3
KoJieOaHus «/3ydyeHne aBToK0I€OaHUI» o Teme: «CBOOOTHBIE
MeXaHUYeCKUe KoJIeOaHus»
DIIEKTPUUIECKHE 9 JlabopaTtopnas pabora No7 | KontponbHas pabota Nedro
KoJieOaHus «3yuenue nenu TeMe: «IlepeMeHHBIN TOK»

MEPEMEHHOTO TOKa»
JlaGopatopHnast pabora Ne§
«3yueHune pe3oHaHca B LENH
HEPEMEHHOTO TOKa
JlabopaTtopHnast pabota Ne9
«M3mepenue ko3 dunnenta
MOIIHOCTH LIENU
HEPEMEHHOTO TOKa
JlabopaTtopHnas pa6ota NelQ
«M3mepeHne eMKOCTH




KOHJICHCATOpa U
I/IH}IYKTI/IBHOCTI/I KaTYIHKI/I))
Jlaboparopnas pabota Nel 1
«O3HaKOMIICHHE C
MpOLIECCAMU MOAYJIALMA U
JIEMO Ty JISIIIAN
3J'I€KTpOMaI‘ HUTHBIX
KoJIeOaHui»

[Ipoussoactso,
nepeaaya,
pacrpezeieHue u
WCITIOJIb30BaHUE
AJIEKTPUYECKON SHEPIUU

Jlaboparopnast pabora Nel2
«M3ydenue ogHodazHOrO
TpaHchopmaTopar

MexaHn4ecKkue BOJHBI.
3ByK

Jlaboparopnast pabota Nel3
«M3ydyenue nonepeyHsIx
BOJIH B CTPYHE C
3aKpEIICHHBIMU KOHIIAMID)
JlabopaTopHas pabora Nel4
«3y4yeHue cBOMCTB
3BYKOBBIX BOJIH»

DNIeKTpOMarHUTHBIE
BOJIHBI

KonTponbHas padorta Neb
1o Teme: «MexaHu4deckue
BOJIHBI. DJIEKTPOMarHUTHbIE
BOJIHBD»

Onruka

29

7

2

Pa3BuTHe B3rIs10B Ha
MIPUPOJTY CBETA.
['eomeTprueckas ontuka

10

Jlaboparopnas pabota Nel5
«3yueHnue 3aKoHa
MIPETOMIICHUS CBETa»
Jlaboparopnas padota Nel6
«M3mepeHne nokazaTens
MPEJIOMIICHUS CTEKJIa IPH
MTOMOITY MHKPOCKOTIa
Jlaboparopnas pabota Nel7
«M3mepenne hoKycCHOTO
PaCCTOSIHUSL PACcCEHBAIOIIEH
JIH3BD)
Jlaboparopras padorta Nel8
«COopKa ONTHYECKUX
CHCTEM»

Konrponbnas padora Ne7
o Teme: «I'eoMerpruueckas
OIITHUKA»

CBeTOBBIE BOJIHBI

JlaGopaTopnas pabora Nel9
«Uccnenosanue
UHTEpPEPEHIINU CBETa»
JlabopaTtopHnas pabora «20
«Hccnenosanue nudpakuun
CBETa»
JlaGopaTopnas pabora Ne21
«OmnpeneneHue JJIUHBI
CBETOBOH BOJIHBI ITPU
MOMOIITH TU(HPAKITNOHHON
pELIETKU»

Konrponbnas padora Ne§
1o teme: «CBeToBbIE
BOJIHBD»

W3iyyeHue u cCueKTpsl




5 OcHoBBI TEOPUH 4 - -
OTHOCUTEJIbHOCTH
6 KBanToBas pusuka 33 1 2
CBeTOBBIE KBAHTHI. 8
JericTBusg cBeta
AtoMmHas pu3nka. 8 Jlaboparopnast pabota No22 KonTponbnas padota Ne9
KBanToBas teopust «3ydyenue sBneHui o teMe: «CTpoeHue aroma.
dororddekra. zmepenue CBeTOBBIE KBAHTBHI»»
paboThl BBIXOA IEKTPOHA»
du3uKa aTOMHOTO siApa 8
DneMeHTapHbIe YaCTULIbI 8 KonTponsnas padora Nel0
1o Teme: «ATOMHOE SIpO.
DJIEeMEHTAPHBIE YaCTUIIBI»
7 Crpoenne Beenennoii 8 - -
8w
8 3HaveHue PU3NKU A5 2 - -
00bSICHEHUSI MUPa U
pa3BUTHSA
NMPOU3BOIUTEIbHBIX
cuJ1 o0mectBa (2 u)
9 IToBTOpEHUE TeM 3a 3 Hrtorosast KOHTpOJIbHAS
kypc 11 kiaacca pabora 3a kypc 11 Kimacca
10 Pe3epn 3
HTOIr'0 170 22 11




