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HNOACHUTEJIBHAS 3AITUCKA

«®uzuka. Mexanuka. 10xmace», «®Pusuka. MonekymspHas ¢usuka. TepMoauHaMuKa.
10 knacey, «®dusuka. DnektpoauHamuka. 10—11 kimaccey, «®Puszuka. Konebanus u BoiHbL 11
kinace», «®Pusuka. Ontuka. KpanrtoBas ¢msuka. 11 kmaccy». Ilporpamma cocrtaBieHa B
cooTBeTcTBUU ¢ DenepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM CPETHETO
o0uiero oopazoBaHus U Ha OCHOBE aBTOpcko nporpammel I'.S1. Msikumesa, O. A. KpbicanoBoH,
A.3. CuHskoBa.

Oo0mas xapakTepucTUKa y4eOHOro npeamMera

IkonpHBIA Kype (DU3UKHU SBISETCS CHCTEMOOOPA3YIOLUM JUIsl €CTECTBEHHOHAYUYHBIX
IPEIMETOB, MOCKOJIBKY (PM3UUECKUE 3aKOHBI SBISIFOTCS OCHOBOM CO/AEPIKaHUS KypCOB XHUMHH,
Owosnoruu, reorpaguu u acTpoHOMHUH. DU3HKa BOOPYXkACT IIKOJIHHHUKOB HAYYHBIM METOJIOM
MO3HAHUS, MO3BOJISIIOIIMM IMOJIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKpyskaromeM mupe. OcBoeHHe
YYallUMHCSI METOJOB HAy4YHOrO IIO3HAHMS SIBJISETCS OCHOBOIIOJATraroIIMM KOMIIOHEHTOM
nporeccoB  (OPMHPOBAHMS WX HAYYHOTO MHPOBO33PEHHS, pa3BUTHS IO3HABATEIBbHBIX
CHOCOOHOCTEH, CTAHOBJICHUS IIKOJILHUKOB CyOBEKTaMH y4EOHOM eI TeTbHOCTH.

esn u3yvyenust GU3MKHU B CPEIHEN LIKOJIE, CIEAYIOLIUE:

. dbopMupoBaHHE CHUCTEMBbl 3HAHUI 00 00mUX (U3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSX, IPEACTABICHUH O IeHCTBIH BO BeeneHHoM (hru3ndecknx 3aKOHOB, OTKPBITHIX
B 36MHBIX yCIIOBUSX;

. dbopMupoBaHHE YMEHHS HCCIEIOBaTb U aHAJU3UPOBaTh Pa3HOOOpa3HbBIE
busnyecKue SIBIEHUS U CBOWCTBA OOBEKTOB, OOBSACHATH MPUHIIUIIBI PAOOTHI H XapaKTEPUCTUKHU
MPUOOPOB U YCTPOUCTB, OOBSICHITH CBSI3b OCHOBHBIX KOCMUUYECKHX OOBEKTOB C T€O(PU3UIESCKIUMHU
SIBJICHUSIMU;

. OBJQJICHME  YMEHHMSIMH  BBIABUTaTh  TUIOTE3bl HA  OCHOBE  3HAHMS
OCHOBOMOJNArawmux  (HU3NYecKux  3aKOHOMEPHOCTEH W 3aKOHOB, TIPOBEPSATh  UX
AKCIEPUMEHTAJIbHBIMU CPECTBAMU, POPMYIIUPYS LENIb UCCIIEIOBAHUS;

. OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAaHUPOBAaHUS U IPOBEACHUS
(bU3HYECKUX IKCTIEPUMEHTOB, ONTUCAHMSI M aHAJM3a TIOTYyYEeHHOW U3MEPUTENbHON HH(pOpMAITUH,
OIpeENIeHUs] JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

. dbopMHpOBaHHE YMEHH TPOTHO3UPOBATh, AHAIM3UPOBATH M  OIICHUBATH
MOCNEACTBUSL OBITOBOM W TPOM3BOACTBEHHOM JIE€ATEIBHOCTH UEJIOBEKa, CBA3aHHOM C
(GU3MUECKUMU MPOLIECCAMH, C MTO3UIMNA IKOJTIOTHUECKOH Oe30MacHOCTH.

B ocHOBy Kkypca (H3MKK TOJNOXKEHBI KaK TPATUIIMOHHBIE MPHUHIHUIBI TOCTPOSHUS
y4eOHOTO COAEpNKAHUS (MPUHYUNBI HAYYHOCMU, OOCMYNHOCMU, CUCMEeMHOCMU), TaK U e,

noJiyurBIIass CBOC Pa3sBUTUC B CBA3KW C BHCAPCHUEM HOBBIX 06p330BaTeJ'IBHI)IX CTaHOdapTOB, —



npunyun memanpeomemuocmy. MeTanpeaMeTHOCTh KaK crocod (OpMHUPOBAHUS CUCTEMHOTO
MBILIEHHUS o0ecTieyrBaeT (OPMHUPOBAHUE LIETOCTHON KapTUHBI MHpa B CO3HAHUH IIKOJIbHUKA.
MertanpeqMeTHOCTh — NPUHLMI HHTETPALMU COAEP)KaHUs 00pa3oBaHMs, pPa3BUBAIOILUI
HNPUHLUIIBI 2eHepanuzayuy u cymanumapuzayuu. B COOTBETCTBUY ¢ IPUHIMIIOM I'€HepaIu3aluu
BBIJICJIAIOTCS. TaKUE CTEP)KHEBBIE MOHATUS Kypca (M3UKH, KaK JHEPrusi, B3aUMOJCHCTBHE,
BELIECTBO, I0JIe, CTPYKTYpPHbIE YPOBHU MaTepuu. Peannsanusi npuHUOMNA FyMaHUTapU3alUU
IperoiaraeT UCIoIb30BaHNE TYMAaHUTAPHOTO MOTEHIMANa (PU3NIECKON HAyKH, OCMBICICHUE
CBSI3M pa3BUTUS (U3MKM C pa3BUTHEM OOLIECTBA, MHUPOBO33PEHUYECKUX, HPAaBCTBEHHBIX,
9KOJIOTHYECKUX mpoOieM. IlpuHImn MeTanpeaMeTHOCTH IMO3BOJISET (Ha YpOBHE BOIPOCOB,
3aanuii mocie naparpada) B coaepKaHUU (PU3UKH BBIICTATh (PU3NUCCKUC MTOHSTHS, SBICHUS,
nporecchl B KadecTBe OOBEKTOB ISl JAIbHEUIIETO HMCCIEAOBAHHS B MEXKIPEIMETHBIX U
HAANpPEIMETHbIX  (COLMaNbHOM  NIpaKkTUKe) oOsacTsaX  (METAamoHATUS, METasBJICHU,
metarpouecchl). [IpoekTupoBaHue HccleIOBaHUS Y4Yallerocs Ha METalnpeIMETHOM YpPOBHE
ONHMpPAETCs KaK Ha €ro JIMYHbIE WHTEPECHl, CKIOHHOCTHM K HW3yYeHWIO (PM3WKH, TaK W Ha
OOIIEKYIbTYPHBINA MTOTEHIINAT (PU3NYECKON HAYKH.

JUiss  TOCTMXKEHHs METalpeMETHBIX 00pa3oBaTeNbHbIX pe3yJbTaTOB (OJHUM U3
UH/IUKAaTOPOB MOXKET CIYXHUTb C(OPMUPOBAHHOCTh PETYJISITUBHBIX, IO3HABAaTENbHBIX U
KOMMYHHUKATHBHBIX  YHHBEpPCAJIBHBIX y4YeOHBIX JICHCTBHH) BO3MOXHO HCIOJH30BAHUE
CIIEAYIOUINX CpeACcTB U (opM OOYUYCHHS: MEXKIPEJAMETHbIE M METanpeAMETHBIC 3aJaHus,
METaINpeIMETHbIM ypOK (TpeIMEeTHBI ypoK M MeTamnpeaMeTHas TeMma), MEXKIPEIMETHBIH U
METANPEIMETHBI IPOEKTHI, JJIEKTUBHBIE METAKypChl, CIPOEKTHPOBAaHHBIE HAa OCHOBAaHUU
METanpeMETHBIX 33JaHUM, CHUCTEMOOOpa3yoIUM OOBEKTOM B KOTOPBIX BBICTYHAOT
¢duznyecKkue NOHATHUS, IBJIEHUSI, TPOLIECCHI U T. 1.

B cootBerctBHUM ¢ menasMM 0O0y4deHHs (U3MKe yYalUXcs CpeJHEeH IIKOIbI |
c(OpMyYIMPOBAHHBIMHU BbIIIIE TPUHLUIIAMH, [TOJIO)KEHHBIMH B OCHOBY Kypca (PM3UKH, OH UMEET
CIIETyIOIIEe COJIEpKaHue U CTPYKTYPY.

B 10 kmacce u3ydaroTcs cleAyrollue pas3zelibl: MeXaHHKa, MOJEKyJspHas (u3MnkKa u
TEPMOJIMHAMHMKA, JIEKTPOCTATUKA, IIOCTOSHHBIHN 31ekTpruueckuit Tok. Kypc ¢pusuxu B 10 kmacce
HA4YMHAETCS C BBEACHMS «3apOKAECHUE U Pa3BUTHE HAYYHOTO B3IVIsAa HA MUP), ONIMCHIBAIOILIETO
METOJIOJIOTHI0 (U3MKM KaK HCCIEe0BAaTeNIbCKOW HAyKH, OTPaKaIoIIyl MpollecCyallbHbII
KOMIIOHEHT (MEXaHH3M) KaK CTaHOBJIEHHUS, (OPMUPOBaHUS, pa3BUTHs GU3NYECKUX 3HAHUI, TaK
U JOCTIKEHHsSI COBPEMEHHBIX 00pa3oBaTeIbHBIX PE3yJIbTaTOB MpPU OOYUYEHHH IIKOJIHHHKOB
¢u3uKe (JIMYHOCTHBIX, IPEIMETHBIX U METANpPEIMETHBIX).

B mporpammy kypca ¢usumku 11 Kkjacca BKIIOUEHO H3Y4YEHHE pa3zesioB

«DnexkTpoaruHaAMHUKa» (Kpome TeM «IieKkTpocTaThka» U «IIoCTOSHHBIA SJIEKTPUUECKUN TOKY),



«Konebanust u BonHbY, «OnTHka» u «KBanToBas (usuka». B cBA3M ¢ BBeneHUEM IpeaMeTa
«ActpoHomus» pazaen «Ctpoenue BeenenHoi» He u3ydyaercs B Kypce QU3HKH.

[Iporpamma Kypca mpenycMaTpUBaeT BBINIOJIHEHUE JIAOOPATOPHOTO MPAKTHKYMa,
BBIMOJIHSIONIETO (PYHKIUIO HWCTOYHHMKA TIOJYYEeHUS HOBBIX 3HAHWK yuamumucs. llpu
BBIMOJIHCHUH JITA0OPATOPHBIX PabOT IIKOJIBHUKKA OOYYaOTCS IUIAHUPOBAHHWIO M OPraHH3aluu
OKCIEPUMEHTA, CHCTEMATHU3allii ¥ METOJIaM 00pabOTKHU pe3ysibTaTOB U3MEPEHUi, CPABHEHUIO
pe3yJIbTaTOB U3MEPEHHIA, TOJYYCHHBIX ITPH OJAMHAKOBBIX M PA3JIMUHBIX YCIOBHUSIX SKCIIEPUMEHTA,
u jap. [Ipu moAroToBKe K BBHIMOJHEHUIO JTa0OPATOPHBIX PAa0OT ydalluecs CaMOCTOSTEIHHO
U3YYaloT Pa3JInYHbIC BONIPOCHI, CBS3aHHBIC KaK C MPOBEACHUEM (PU3NIECKOTO IKCIICPUMEHTA, TaK
U C €ro COIep)KaHUEM.

. ITAHUPYEMBIE PE3YJIbTATblI OCBOEHUS KYPCA

@®I'OC OCHOBHOTO W CpemHEero oOmero oOpa3oBaHUsl MPOBO3IIIAIIAIOT B KAYeCTBE
IEJICBBIX OPUEHTHPOB OOIEro o00pa3oBaHUs JIOCTUKCHHUE COBOKYIMHOCTH JIMYHOCTHBIX,
NPEMETHBIX ¥ METANPEIMETHBIX 00Pa30BaTe/IbHBIX PE3yJIbTATOB.

JIMYHOCTHBIMH pe3yJibTaTaMu 00yucHHs (U3KUKE B CPEAHEH IIKOJIE SBIISIFOTCS:

* 8 cihepe omHOWEHUL 0DYUAIOWUXCA K cebe, K c8oeMY 300P08bI0, K NO3HAHUIO ceOsl —
OpUCHTAIUSl HA JIOCTIXKCHHE JIMYHOTO CYACThs, PEAIN3ALMUI0 TO3UTUBHBIX JKH3HEHHBIX
NEPCICKTHB, WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CHOCOOHOCTh K JUYHOCTHOMY
CaMOOIIPEICIICHUIO, CIIOCOOHOCTh CTABUTH LM U CTPOUTH KM3HEHHBIC TUIAHBI; TOTOBHOCTh U
CHOCOOHOCTh oO0ecreunTh cebe W CBOMM OJM3KMM JIOCTOWHYIO >KH3Hb B Ipoliecce
CaMOCTOSITEIIbHOM, TBOPYECKOH W OTBETCTBEHHOH JEATENBHOCTH, K OTCTaWBAaHHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHSI, BRIPA0ATHIBATH COOCTBEHHYIO MO3HUIIMIO IO OTHOIICHHUIO K
OOIIIeCTBEHHO-TIOJIUTHYECKAM COOBITHSAM MPOILJIOr0 W HACTOSIIET0 Ha OCHOBE OCO3HAHHUS U
OCMBICJICHHS KCTOPUH, JTyXOBHBIX IICHHOCTEH M IOCTH)KCHUH Hallleil CTpaHbl, K CAMOPA3BUTHUIO
U CaMOBOCIIMTAHHIO B COOTBETCTBHHM C OOIICUYCIIOBCUCCKUMH IICHHOCTAMH U HJICaIaMu
IpaXkIaHCKOTO 00IIeCTBa; MPUHSITHE U PeaT3alys [IEHHOCTEH 370pOBOT0o 1 0€301macHOTo 00pasa
YKU3HH, OEPEIKHOE, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIICHHE K COOCTBEHHOMY (DHU3NIECKOMY
U TICUXOJIOTHYECKOMY 3/I0POBBIO;

* 6 ciepe omuowenuti odyuarowuxci k Poccuu kax k Pooume (Omeuecmey) —
poccHiickass HICHTHYHOCTh, CIIOCOOHOCTH K OCO3HAHHUIO POCCHUICKONW HWIACHTUYHOCTH B
MOJUKYJIBTYPHOM COIMYME, YyBCTBO MPUYACTHOCTH K HCTOPHUKO-KYJIBTYPHOH OOIIHOCTH
poccHiickoro Hapoja u cyas0e Poccuu, maTpuoTu3M, TOTOBHOCTH K CiiyeHuto OTedecTBy, ero
3alUTe; YBXXCHUE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH mepes] PomuHol, ropaocty 3a
CBOM Kpai, CBOIO PoauHy, Mpoluioe M HACTOSIIEe MHOTOHAIMOHAIBLHOTO Hapoaa Poccuw,

yBa)XEHHE TOCYJapCTBEHHBIX CHMBOJIOB (TepO, ¢uar, rumH); (GopMHpOBaHHE YBaKEHUS K



PYCCKOMY SI3BIKYy KaK TIOCYIapCTBEHHOMY s3bIKy Poccuiickon @enepaunuu, sBISIOLIEMYCS
OCHOBOM POCCUHCKOMN

HUJIEHTUYHOCTH M TJIABHBIM (PaKTOPOM HAIMOHAIBHOTO CaMOOIIPECIICHHS; BOCITUTAHUE
YBaXEHUS K KYJIbTYpPE, A3bIKaM, TPAIUIIUAMHA 00bIYasiM HAPOJIOB, TPOKUBAIONUX B Poccuiickoi
denepaunu;

* 8 cthepe omHoweHUU 0OYVHAOWUXCA K 3AKOHY, 20CY0apCmey U K SpadCOaAHCKOMY
00wecmey— TPakKJAAHCTBEHHOCTh, IPaXk/IaHCKasi MO3UIMsl AKTUBHOTO U OTBETCTBEHHOTO 4JIeHA
POCCHICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTHUTYIIMOHHBIE IIpaBa M 0OSI3aHHOCTH,
YBOXKAIOLIETO 3aKOH M MIPaBOMOPSJIOK, OCO3HAHHO IMPUHUMAIOIIETO  TPAJUIIMOHHBIE
HallMOHAIbHBIE W OOIICUETIOBEYECKHE TYMAHUCTUYECKHE U JIEMOKPATUYECKHE IEHHOCTH,
TOTOBOT'O K YYaCTHIO B OOIIECTBEHHOM KM3HU; TPU3HAHUE HEOTUYKIAEMOCTH OCHOBHBIX IPaB U
cBOOOJ UeJOBEKa, KOTOpbIE TMPUHAMIEKAT KAXKAOMY OT POXKICHHUS, TOTOBHOCTh K
OCYIIECTBIICHUIO COOCTBEHHBIX MpaB M CBOOOJ 03 HapylleHHs IpaB U CBOOOJI APYTUX JIHII,
TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC MpaBa M CBOOOJBI YEOBEKA M TPaKJAaHUHA COTJIACHO
OOIIEeTIPU3HAHHBIM TMPUHIIMIIAM ¥ HOPMaM MEXIYHAapOJHOTO TMpaBa M B COOTBETCTBUH C
Koncturynueit Poccuiickoit  ®enepauuu, mnpaBoBas M MOJIUTHYECKAs TI'PAMOTHOCT;
MHPOBO33PEHUE, COOTBETCTBYIOIIEE

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOE Ha
JUAJIOTe KYJIBTYp, a TAaKKe Pa3IMYHbIX (OPM OOIIECTBEHHOTO CO3HAHWS, OCO3HAHHE CBOETO
MeCTa B MOJIUKYJIBTYPHOM MHUpPE; UHTEPUOPHU3ALMS LEHHOCTENM IEMOKPATHH U COLMAIbHOMN
COJIMIAAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PETYJHMPOBAHUIO OTHOIIEHUN B TPYIIIE WU
COIIMAIbHOM OpraHU3alli; TOTOBHOCTh OOYYAIOIIMXCS K KOHCTPYKTUBHOMY YYacTUIO B
MPUHSATUN PEIICHHH, 3aTparuBarouX MpaBa U UHTEPECH], B TOM YHCIIE B Pa3IMYHBIX (opmax
OOIIECTBEHHON CaMOOPTaHU3AIMH, CAMOYIIPaBICHUS, OOIIECTBEHHO 3HAYMMON N1eATeIbHOCTH;
MPUBEPKEHHOCTH UAESIM UHTEPHAIIMOHAIN3MA, IPYKObI, paBEHCTBA, B3aUMOIIOMOIIIA HAPOOB;

BOCIIMTAHUE YBAXKUTEJIBHOIO OTHOLICHHUS K HAlMOHAJIBHOMY JIOCTOMHCTBY JIFOJEH, UX
YYBCTBaM, PEIUTHO3HBIM YOCKIEHUSIM; TOTOBHOCTh O0YYAIOIIUXCSl MPOTUBOCTOSITH UJI€OJIOTHI
IKCTpPEMH3Ma, HAIMOHANN3Ma, KCEHO(OOUH, KOPPYMIHU, AUCKPUMHUHALMU 1O COLUATBHBIM,
PEIUTHMO3HBIM, PACOBBIM, HAILMOHAJIBHBIM MPU3HAKAM W JPYTUM HETaTUBHBIM COLMAIBHBIM
SIBIICHUSIM;

* 8 cthepe omHOweHUl 00YUAIOUWUXCA C OKPYICAOWUMU TH00bMU — HPABCTBEHHOE
CO3HAHHWE W TOBEJCHHE HAa OCHOBE YCBOCHHS OOIIEUYEIIOBEYECKUX IIEHHOCTEW, TOJNEPAHTHOTO
CO3HAHUS U MOBEJCHHS B TOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH TUAJIOT C
JIPYTUMU JIFOIbMH, JOCTUTATh B HEM B3aUMOIIOHUMAaHHUsI, HAXOIUTh OOIIUE 1IN U COTPYTHUYATh

I UX JOCTHXKCHUA, IMPUHATUEC T'YMaHUCTUUYCCKUX HeHHOCTefI, OCO3HAaHHOC, YBAXXUTCIBHOC U



TO0OpOXKeNnaTenbHOEe OTHOIICHHE K JAPYroMy UYelIOBEKY, €ro MHEHHWIO, MHPOBO33PEHHUIO;
CIIOCOOHOCTH K COTIEPEKUBAHUIO U ()OPMUPOBAHUIO TTO3UTUBHOTO OTHOIICHUS K JIFOJISIM, B TOM
yuclie K JHMIaM C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS M WHBaJIUAAM; OEpekKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOUICHHE K (PU3HMUECKOMY U ICUXOJIOTUYECKOMY 370POBbIO
JIPYTHX JIOJICH, yMEHUE OKa3bIBaTh IEPBYIO MOMOIIL; JOPMUPOBAHUE BEIPAKECHHON B TIOBEICHUN
HPABCTBCHHOW TMO3UIIMKM, B TOM YHCJIE CIOCOOHOCTh K CO3HATEIBbHOMY BBIOOpDY n00pa,
HPABCTBEHHOT'O CO3HAHUS M MOBEJICHUS HA OCHOBE YCBOCHHSI OOIEYETIOBEUCCKUX IIEHHOCTEH U
HPABCTBEHHBIX YYBCTB (YeCTb, JOJI, CIPaBEUIMBOCTh, MHJIOCEpIUE U JpyKelolue),
KOMIIETEHIIMH COTPYAHUYECTBA CO CBEPCTHHKAMHU, JIETbMHU MJIQJIIIETO BO3pacTa, B3POCIBIMHU B
00pa3oBaTeNbHOM, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-HCCIIeI0BATEIbCKON, TPOSKTHON U JPYTHUX
BUJIaX JCATCILHOCTH,

* 8 cqhepe omHOWleHUNl 0OYUAIOWUXCS K OKPYICAIOUEMY MUpY, K JHCUBOU npupooe,
Xy002icecmeeHHol Kylbmype — MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, 3HAYMMOCTh HAYKH, TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY TBOPYECTBY,
BJIQJICHUE JIOCTOBEPHOW HMH(OpPMANHEH O MEepPeIOBhIX TOCTHKEHUSX M OTKPBITHUSIX MHPOBOU H
OTEUECTBEHHONW HAyKH, 3aHMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX OO0 yCTpOMCTBE MHUpa H
oOmiecTBa; TOTOBHOCTh U CIIOCOOHOCTh K OOPa30BaHUIO, B TOM YHKCJIE CaMOOOpa3OBaHUIO, HA
MPOTSKCHUHM BCEH JKM3HH; CO3HATEIHHOE OTHOIICHWE K HEMPEPHIBHOMY OOpa30BaHHIO KakK
YCJIOBHIO YCHENIHOW MPOGECCHOHAIBHOM M OOIIECTBEHHOM AESITEIBHOCTH; JKOJOTHYECKast
KyJlbTypa, OepekHOE OTHOIIEHHE K POJHOM 3emie, MpUpOIHbIM OorarctBaM Poccuu u mupa,
MOHMMAHNE BIMSHHS COIMATbHO-DKOHOMHYECKHX TPOIIECCOB HAa COCTOSHUE MPUPOTHOU U
COIMAJILHOM CPEJIbl, OTBETCTBEHHOCTD 32 COCTOSIHHE MPUPOIHBIX PECYpPCOB, YMEHUH U HABBIKOB
Pa3yMHOTO TPUPOJIONIOIH30BAHUS, HETEPITUMOE OTHOIIECHUE K JCHCTBUSM, MPUHOCSIIUM BPE]T
DKOJIOTMH; TPUOOPETEHHE OIbITa HKOJIOTO-HAMPABICHHONW JIeATEIbHOCTH; OSCTETHUYECKOE
OTHOIIEHHE K MUPY, TOTOBHOCTh K ACTETUYECKOMY 00yCTPOICTBY COOCTBEHHOTO OBITa;

* 6 cihepe omnowienuti ooyuarowuxcs K mpyoy, & cgepe coyuanbHoO-3KOHOMUYECKUX
omHoOweHutl — YyBaKeHHWE BceX (OpM COOCTBEHHOCTH, TOTOBHOCTh K 3aIlllUTE CBOCH
COOCTBEHHOCTH; OCO3HAHHBINM BBIOOp Oymymied mpodeccuu Kak MyTh M CHOCOO peanu3aiiun
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB; TOTOBHOCTH O0YYAIOIINXCS K TPYI0BOI MpodeccrnoHalbHOM
NEATSIIBHOCTH KaK K BO3MOXKHOCTH Y4YacTHUsS B PENICHUHM JIUYHBIX, OOIIECTBEHHBIX,
rOCYTapCTBEHHBIX, OOMIECHAIMOHATBLHBIX MPO0JIeM; TOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY
U JIOJAM TPYJa, TPYJAOBBIM JTOCTHXKEHHUSM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE
OTHOIICHHE K Pa3HbIM BUAAM TPYAOBOH AESITEILHOCTH, TOTOBHOCTh K CaMOOOCTYXHBAHUIO,
BKJTFOYasi OOyYEHHE W BBITOJTHEHUE JTOMAITHUX 00S3aHHOCTEH.

MeTtanpeameTHbie pe3yJbTaThl 00ydeHUs: (U3UKE B CPEIHEH IIKOJE MPEICTaBICHBI



TpeMsi TPYIIaMHi YHHUBEPCATbHBIX YUeOHBIX JIeHCTBUI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS

Buvinycknuk naywumcs:

* CAaMOCTOATENBHO ONPEAEIATh LIEIH, CTABUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a41 B
00pa30BaTeNbHOMN 1EATENbHOCTH U JKU3HEHHBIX CUTYyalUsX;

* OLICHMBAaTh PECYpCbl, B TOM 4MCIE BpeMs M JpyrMe HeMaTepualbHbIE PECYPCHI,
HEO0OXOAUMBIE JIJIsl JOCTUKEHUS ITOCTABICHHOMN paHee Leu;

* COIIOCTaBJIATh MMEIOLIMECS BO3MOXHOCTH M HEOOXOAMMBIE JUIsl JOCTHXKEHUS LIEIH
pecypcsl;

* OpPraHu30BBIBaTH 3(PQPEKTUBHBIN MOUCK PECYpCOB, HEOOXOMUMBIX IS JOCTHKCHHS
IMOCTaBJICHHOM 1ICIIH;

* OIPEIENIATh HECKOIBKO MyTEW JOCTUKEHUS IIOCTaBICHHOM LENH;

* BbIOMpAaTh ONTUMAJbHBIA IyThb JOCTM)KEHUS LEIM C Yyd4eToM 3(PQPEKTUBHOCTH
PacxoJ0BaHUs PECYPCOB U OCHOBBIBAsICh HA COOOPaKEHUSAX 3TUKHU U MOPaJIH;

* 3a/7aBaTh IapaMeTpbl U KPUTEPUHU, MO KOTOPHIM MOKHO OIPENEIUTb, YTO LENb
JOCTUTHYTA;

* COIIOCTABJIATH MOJTYYEHHBIN PE3yIbTaT JEATEIBHOCTH C ITOCTABJICHHON 3apaHee LIEIIbIO;

* OIICHUBATH MOCIIEICTBUS JOCTH)KEHUS MMOCTABICHHON e B YYeOHOH e TebHOCTH,
COOCTBEHHOM KU3HU U JKU3HU OKPY’KAIOLIUX JIOACH.

ITo3naBaTenbHBIC YHHBEPCAJbHbIC YUeOHbIC e CTBUS

Buinycknuk naywumcs:

* KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH NH(POPMALIUIO C PA3HBIX MO3ULINN;

* pacrnio3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNS B MH(OPMALIMOHHBIX HCTOYHHKAX;

* UCIOJB30BaTh Pa3jIM4YHbIE MOJEIBHO-CXEMAaTUYECKUE CPEICTBA JUIS IPEICTaBICHMUS
BBISIBICHHBIX B MH(POPMALIMOHHBIX UICTOUHUKAX TPOTHUBOPEUHIL;

* OCYIIECTBIISATh pa3BEPHYTHIN HH()OPMALIMOHHBIN IOUCK U CTABUTh HAa €TO OCHOBE HOBBIE
(yueOHbIe 1 TO3HABATENIbHBIC) 33]1a4H;

* UCKaTh M HAXOJUTh 000OIIEHHbIE CIIOCOOBI PeLICHHs 3a/1a4;

* IPUBOJIUTH KPUTUUECKHUE aPTYMEHTHI KaK B OTHOIIEHUH COOCTBEHHOTO CY>KJICHMS, TaK
Y B OTHOILICHUH JICCTBHUI U CYXJIEHUHN IPYroro;

* aHAJIM3UPOBAThH U MPeoOpPa30BIBATh MPOOIEMHO-IIPOTUBOPEUNBBIE CUTYALINN;

* BBIXOJUTH 332 PAaMKH Y4e€OHOI'O MpeIMeTa U OCYIIECTBIIATh LIeJeHANPABICHHbIN MONUCK
BO3MOYKHOCTH LIMPOKOT0 IIEpEHOCca CPEJICTB U CIIOCOOOB JIeHCTBHS;

* BBICTpaMBaThb HMHAWBHUIYyaJlbHYI0 00pa3oBaTeNbHYI0 TPACKTOPHUIO, yUHUTHIBAs

OTPaHUYEHUS CO CTOPOHBI APYIMX YYACTHUKOB U PECYPCHBIE OTPAHUYEHHS;



* MEHSTh M YJAEPKUBAaTh pa3Hble MO3MIMU B TO3HABATENBLHOW AEATENbHOCTH (OBITH
YUYEHHUKOM U yuyuTeneMm; (QOpMynIHpoBaTh 0Opa3oBaTeNbHBIA 3alpOC U BBINOJHATH
KOHCYJIbTaTUBHbIE ()YHKLIUU CAMOCTOSATENIBHO; CTABUTh IPOOJIEMY U pabOTaTh HaJl €€ PELICHUEM;
yIpaBJIATh COBMECTHOH IMO3HABATENbHON JAEATEIBHOCTBIO U MOAYUHATHCS).

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUS

Buvinycknuk nayuumcs:

* OCYIIECTBJIATH JI€JI0BYI0 KOMMYHHUKAILIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU
(kaxk BHyTpu 00pa3oBaTeIbHON OpraHu3alu, TaK U 3a €€ IpeesiaMu);

* [IPU OCYILECTBJIEHUM TI'PYNIIOBOH PabOThl ObITh KaK PYKOBOAUTENIEM, TaK M UYICHOM
IIPOEKTHOM KOMaHJbl B pa3HbIX pOJSAX (IFEHEpaTOpOM HJIEH, KPUTUKOM, HCIIOIHUTEIEM,
MPE3CHTYIONIUM U T. 11.);

* pa3BEepHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
a/IeKBAaTHBIX (YCTHBIX M MMCbMEHHBIX) S3BIKOBBIX CPEJICTB;

* pacrio3HaBaTh KOH(JIUKTOTCHHbIC CUTYallMd W IPEIOTBpaIlaTh KOHMIMKTHI 10 WX
AKTUBHOH (asbr;

* KOOPJMHUPOBATh U BBINOJHATH paboTy B YCIOBUSAX BUPTYaJbHOTO B3aUMOJIEHCTBUS
(MM coueTaHus peatbHOTO U BUPTYaJIbHOIO);

* COIJIaCOBBIBATh TIO3WIIMM WICHOB KOMaHIBl B TIpolecce padoThl Hax OOLIMM
IPOJTYKTOM/PEIICHHEM;

* MPE/CTaBIATh MYOIUYHO Pe3yibTaThl HHAWBUIYAIBHON M TPYIIOBOM AEATENBHOCTH,
KaK Iepesl 3HaKOMOM, TaK U Nepesl HE3HAKOMOM ayJUTOPHEH;

* 1oa0MpaTh MApTHEPOB JUISl JEJIOBOM KOMMYHHMKAIMH, HCXOAS M3 COOOpakeHUil
Pe3yNbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMUHBIX CUMIIATHIA;

* BOCIIPUHUMATh KPUTHUECKUE 3aMEYaHMsI KaK pecypc COOCTBEHHOTO Pa3BUTHS;

* TOYHO ¥ €MKO (pOpPMYJIMPOBaTh KaKk KPUTHUECKUE, TaK U OJJOOPUTENIbHBIE 3aMEYaHUs B
ajZipec Apyrux JIOJEH B paMKax JIeIOBOM 1 00pa30BaTeIbHOM KOMMYHHUKAIIUHU, U30€Tast IPH 3TOM
JMYHOCTHBIX OLEHOYHBIX CYXKIECHUH.

IIpenmerHblie pe3yJbTaThl 00y4eHHs (PU3HKE B CPeHel HmIKoJIe

Boinycknuk na y2nyonennom yposne nayuumcsa:

* OOBSICHATH M QHAJIM3UPOBATh POJIb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpA, B Pa3BUTUHA COBPEMEHHON TEXHUKHU M TEXHOJOTUH, B NMPAKTHYECKOU
JESATENHOCTH JIIOJIEH;

* XapaKTepu30BaTh B3aMMOCBS3b MEXKAY (PU3UKON U IPYTMMHU €CTECTBEHHBIMU HAyKaMH;

* XapakTepU30BaTb CHUCTEMHYIO CBSA3b MEXAY OCHOBOIIOJATalOUIMMH HayYHBIMH

MOHSATUSMH: IPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOJIE), IBIKCHHUE, CHJIa, DHEPTHUS;



* MMOHMMAaTh M OOBACHATH LEIOCTHOCTh (PU3MUECKOW TEOPHH, pa3inyaTh I'PaHUIIBI ee
IPUMEHUMOCTH U MECTO B PSIIy APYTUX (PU3HUECKUX TEOPHIA;

* BJAACTh IIpUEMAMHM IIOCTPOCHHUS TEOPETUYECKUX JOKAa3aTeNbCTB, a TaKXKe
IPOTHO3UPOBaHUA OCOOEHHOCTEH MpOTeKaHUs (PU3NYECKUX SBJICHUH U MPOLECCOB HA OCHOBE
IIOJIyYEHHBIX TEOPETUYECKHUX BBIBOJOB U JI0KA3aTEIIbCTB;

* CaMOCTOSITEJIBHO KOHCTPYMPOBAaTb JKCIEPUMEHTAIBHBIE YCTAaHOBKMU JUIsl IPOBEPKHU
BBIJIBUHYTHIX TUTIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCUTENIbHYIO MTOTPELITHOCTH;

* CaMOCTOSATEJIBHO IIJIAHUPOBATh U IPOBOJUTH (PU3HUECKHE IKCIIEPUMEHTHI;

* pemarh IPaKTUKO-OPUEHTHUPOBAHHBIE KAUECTBEHHbBIE U PacYeTHbIC (PU3NUECKUE 3a/1a4U
KaK C OMOpOW HA W3BECTHBIE (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH, TaK U C OMOPOI
Ha TEKCTHI ¢ M30BITOYHOM HH(pOpMAaLIHEH;

* OOBSACHATH I'PAaHUIIBI NPUMEHEHUS M3YUYCHHBIX (U3MYECKUX MOJENeH MpH peleHuH
(bU3NUECKUX U MEXIIPEIMETHBIX 3a/1a4;

* BBIIBUTATh THUIOTE3l HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOUINX (PH3MUECKUX
3aKOHOMEPHOCTEMN U 3aKOHOB;

* XapakTepu3oBaTh IJOOaJbHBIE MPOOJEMBI, CTOSIIME MEpe]] YeIOBEYECTBOM:
SHEpPreTUYECKUe, ChIpbeBble, FKOJIOIMUECKUE U POJIb (PU3UKU B PELICHUH 3TUX IPoOIeM;

* 00BACHATHh NPUHLHUIIBI PabOThl U XapaKTEPUCTUKU U3YUYEHHBIX MalIUH, IPUOOPOB U
TEXHUYECKUX YCTPOUCTB;

* OOBSCHATH YCJIOBUS NMPUMEHEHUS (PU3MUECKUX MOAENeH MpU peleHuH (U3NYEeCKUX
3aja4, HaXOJIUTh aJIeKBaTHYIO IMpeUIOKEHHOW 3amade (U3MYECKYI0 MOJIeNb, DPa3pelaTh
npo0sieMy Kak Ha OCHOBE UMEIOIINUXCS 3HAHUH, TaK U IIPU ITOMOIIU METOJIOB OLIEHKH.

[IprMEHHTENBHO K TEMaM Kypca YUeHUK CMOHcem.:

— 3Hamb: TIpeIMET U MeTO/Ibl HcciaenoBaHus Gpusnku. CTpyKTypy pu3nUecKuX TEOpHid,
METO/1 HAyYHOT'O TI03HaHUsI, 0COOEHHOCTH U3yUYeHUs (PUBHKH;

— 00vACHAMb SIBICHUA: TOCTYINATENbHOE JBUKEHHE; JBM)KEHUE I0 OKPYXHOCTU C
MIOCTOSTHHOM 10 MOJYJIO CKOPOCTBIO; JBUKEHHE Teja, OPOLIEHHOTO MOJ| YIJIOM K TOPU30HTY;
CcBOOOJTHOE MAJICHNE TEJT; OTHOCUTEIBHOCTD IBUKEHUS; UHEPLIUS; B3aMMO/ICHCTBHE; BCEMUPHOTO
TATOTCHUS, YNPYIOCTH, TPEHMs, HEBECOMOCTH W IEPErpy3KH; BpAILATEIbHOE IBUKECHUE;
paBHOBECHsI TBEPJOTO Tela; JeopMallui TBEPAbIX TeJ, IaBJIE€HUE B KUAKOCTAX U ra3ax, MoJyeT
TeN;, KojiebaTenpHOE JBUKEHHE, CBOOOJHBIEC, 3aTyXalollMe U BBIHYXKJIEHHBbIE KOJeOaHus,
pPE30HAHC, aBTOKOJIe0aHUs, PEBPALLIEHNE SHEPTUH [TPU FTAPMOHUYECKUX KOJIEOaHHSX; BOJTHOBOM
npoliecc, U3JIy4YeHue 3ByKa, HHTepdepeHus U Audpakiys BOJIH, OTpaKEHUE U MPETOMIICHHUE
BOJIH, aKyCTHYECKHI pe30HaHC, 00pa3oBaHHE CTOSYEH BOJIHBI, My3bIKaJbHbIE 3BYKH U LIYMBI;

OpOYHOBCKOE JBMIKEHHE, B3aHMMOJEHCTBHE MOJIEKYJI; TEIUIOBOE pPaBHOBECHE, HEOOPATUMOCTh



IIPOLIECCOB B MPUPOJE; UCHAPEHUE, KOHJEHCAIMs, PAaBHOBECHE MEXKIY JKUIAKOCTBIO M ra3oM,
KPUTHYECKOE COCTOSIHME, KHMIIEHHWE, CIKMKEHHE ra3oB, BIAXKHOCTb BO3/1yXa; MOBEPXHOCTHOE
HATSDKEHHME, CMauMBaHHE, KaNWULSIPHbIC SIBJICHUSA; IUIABJICHHE U OTBEpIEBaHUE, HM3MEHEHHE
o0bema Tenna IpHu IUIaBJICHUHN U OTBEp/EBaHUU, NedEKThl B KpUCTAILIaX; TEIJIOBOE JIMHEHHOE U
00BEMHOE pacIIMPEHHUE, PACIIMPEHUE BOADL; SJIEKTPU3ALMS TEJI, B3aUMOEHCTBIE HEMOABUKHBIX
IIEKTPUYECKUX 3apsiIOB BHYTPU OAHOPOIHOIO JUAIEKTPUKA, IJIEKTPOCTATUYECKAs 3alllWTa,
HOJIAPU3ALUs JUDJIEKTPUKA; COIPOTUBIIEHNE, CBEPXIIPOBOAUMOCTD; 3JIEKTPOHHAs IPOBOAUMOCTh
METAJIJIOB, ANEKTPUYECKUI TOK B paCTBOpPAX U paciliaBaxX 3JIEKTPOIUTOB, SJIEKTPUUECKHUM TOK

B raszax, JJIEKTPUYECKUN TOK B BaKyyMe, DJIEKTPUYECKHH TOK B MOJYNPOBOJIHUKAX;
BO3HUKHOBEHUE MarHUTHOTI'O I0JISl, MATHUTHBIE B3aUMOJECHCTBUS, 1EHCTBUE MAarHUTHOTO MO
Ha IIPOBOJHUK C TOKOM, IHCTBUE MArHUTHOTO TOJISl HA ABMIKYIIMICS 3apsij; DJIEKTPOMarHuTHasI
WHAYKIWS, CAMOUHIYKIMS; MapaMarHeTus3M, AMaMarHeTu3M, (peppoMarHeTusM; CBOOOTHBIE U
BBIHYKJICHHBIE JIEKTPHUYECKHE KoJeOaHus, MPOLEecChl B KoJebaTeIbHOM KOHTYpe, pe3UcTop B
LIENY [IEPEMEHHOT0 TOKa, KaTylIKa HHAYKTUBHOCTH B LIETIH IEPEMEHHOI'0 TOKA, EMKOCTh B LIETIH
[IEPEMEHHOT0 TOKAa, PE30HAHC B JIEKTPUUYECKOH LIENIN; TeHEPUPOBAHUE IIEKTPUUECKOIN SHEPruHy,
BBIMPAMIICHHE TEPEMEHHOTO TOKa, COCIMHEHHE MOTpeOuTeNnel SJICKTPUUYECKON HSHEprum,
nepegaya M pacrpelielieHHe SJEeKTPUUYECKONH SHEPTruu; BO3HUKHOBEHHE JJIEKTPOMArHUTHOTO
10JIs1, IIepeiaya AEKTPOMArHUTHBIX B3aUMO/IEHCTBUH, MTOTJIOIIEHUE, OTPAXKEHUE, IPEIIOMIICHUE,
UHTEp(EpeHIUs 3JIEKTPOMAarHUTHBIX BOJIH, PACIpOCTPaHEHHE pPaJUOBOJIH, PaJUOJIOKAIIMS,
o0pa3oBaHHE BUECOCHTHANA; MPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTpPaKeHUE U
NpeIoMIIEHHUE CBETa, IOJIHOE OTpakeHHe CBeTa, pedpakius cBera, MUpax, abeppauus;
uHTepdepeHus, AMPPaKIKs, AUCIIEPCHs U TMOJIApU3aLUs CBETa; U3IyYeHUE cBeTa (TEIIOBOe
U3ITy4yeHUe,  AJIEKTPOJIIOMMHECLEHIUS,  KAaTOJOJIOMUHECHUEHIUS, XEMMWJIIOMUHECLEHIUS,
(OTOMIOMUHECLIEHIIH); OTHOCUTEIIBHOCTh OJJHOBPEMEHHOCTH, OTHOCHTEIBHOCTb PACCTOSHUM,
OTHOCHUTEJIBHOCTh IPOMEKYTKOB BPEMEHH; PaBHOBECHOE TEIIOBOE M3iyueHHe, (poTodddexr,
s ekt Komnrona, naBieHue cBera, XUMUYECKOE JAEHCTBUE CBETA, 3aIIUCh U BOCIIPOU3BE/ICHUE
3ByKa; H3JIyY€HUE CBETAa aTOMOM, KOPIYCKYJSPHO-BOJHOBOW Jyalu3M; €CTECTBEHHAs U
UCKYCCTBEHHAs PaIMOAKTUBHOCTD; ClIab0e B3aUMOACHUCTBUE, B3aUMO/ICHCTBHE KBAPKOB.

—  3Hame onpeneneHus (U3NYECKHX TIOHATUN: CpEeNHsAs CKOPOCTb, MIHOBEHHas
CKOPOCTb, Cpe/lHee YCKOPEHHE, MTHOBEHHOE YCKOpPEHHE, DPaJlnyC-BEKTOp, TaHTE€HIIHMAIbHOE,
HOPMaJIbHOE M TIOJHOE YCKOPEHHMsI, IIEHTPOCTPEMHUTENIbHOE YCKOpPEHHUE, YToBas CKOPOCTh;
MaTepuaibHas TOYKa, MOJenb B (U3MKE, MHEpIHalbHAas CHUCTeMa OTCYeTa, CHJIa, Macca,
COCTOSIHME CHUCTEMBI TE€Jl; CHJIa BCEMUPHOTO TATOTEHUS, UHEPTHAs M T'PaBUTAI[MOHHAs MAaCCHI,
nepBasi KOCMMUYECKasi CKOPOCTb, CHJIa YIPYTOCTH, BEC Teja, CUJIbl TPEHHs; HEeMHepLHaIbHas

CHUCTEMA OTCUCTA, CUJIBI HHCPLIUH,; UMITYJIbC, pa60Ta CHUJIbl, MOIIHOCTb, KNHETHYCCKas SHCPIrus,
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NOTEHLIMAIbHAas YHEPTUsl, MEXaHUUECKas (TI0JIHAsI) SHEPT UL, KOHCEPBATUBHBIE U TUCCUIIATHBHbIE
CHJIBI, 3aMKHYTas (M30JUPOBaHHAs1) CUCTEMa; a0COIIOTHO TBEpPAOE TEJO, LIEHTP Macc, MOMEHT
WHEPLUN, MOMEHT CHJIbI, MOMEHT UMITYJIbCA, YTIIOBOE YCKOPEHUE, BHEIIHUE U BHYTPECHHHE CUJIBI,
MOMEHT CHJIbl, LIEHTP TAKECTH; MEXAHHMUECKOE HAIpPsSKEHHE, OTHOCUTEIbHOE U a0COIIOTHOE
YAJIMHEHUS; TAPMOHHYECKUE KOJeOaHMs, MPYKUHHBIA U MaTeMaTHYECKUI MasTHUKH, MTEPUOJI,
4acToTa, IMKJINYEcKas (Kpyropas) 4acTOTa, aMIUIMTYNa, (a3za TapMOHMYECKHX KOJeOaHUH,
CKOPOCTh U YCKOpPEHHE IMPH TapMOHMYECKUX KOJEOAHHSX, CHEKTp KoieOaHul, COOCTBEHHAs
4acToTa; MONEPEeUHbIe U MIPOAOJIbHbIE BOJIHBI, INIOCKasd U cheprueckast BOJHBI, SHEPTUS BOJIHBL,
JUIMHA BOJIHBI, CKOPOCTb PACIIPOCTPAaHEHUs BOJIHBI, CKOPOCTb 3BYKa, TPOMKOCTB M BBICOTA 3BYKA,
TeMOp, BOJTHOBAasI TTOBEPXHOCTh ,JIy4, BOJTHOBOH (POHT, HH(PPaA3BYK, YIBTPA3BYK, KOTEPEHTHbIC
BOJIHBI, HMHTEPPEPEHIIMOHHAS KAapTHHA; KOJUYECTBO  BEIIECTBA, MOJISIPHAs  Macca;
MaKpOCKOIIMYECKUE U MUKPOCKOIIMYECKHE Tela, TEMIIEPATYPa, PABHOBECHBIE U HEPABHOBECHBIC
IPOLIECCH, UI€ANIbHBIN I'a3,U30TePMUUECKUI, N300apHbII U N30XOPHBIN MPOLIECCH, A0COMIOTHAS
TEMIIepaTypa; TEMIIepaTypa, CpPEIHsS CKOPOCTb JBWKEHUS MOJIEKYJ Tras3a, CpeaHss
KBaJpaTH4HAsl CKOPOCTh, CPeHHsisi apudmMeThdeckas CKOpPOCTb, YHCIO CTENeHed CBOOOIBI,
BHYTPEHHSAS 3HEPrusl HIEaJbHOro rasza; pabora B TEpMOJMHAMMKE, KOJUYECTBO TEIJIOTHI,
TEIUIOEMKOCTb, yJelbHAasl TEIUNIOEMKOCTb, MOJISPHAs TEIIOEMKOCTb, TEINIOEMKOCTH ra30B IIPU
MOCTOSTHHOM 00BbEME U MOCTOSIHHOM JaBJICHHH, HEOOPaTUMBIN MPOILecC, ainabaTHBIN MpoIece,
BEPOATHOCTb MAKPOCKOIIMYECKOI'0 COCTOSHUS (TepMoauHamuyeckass BeposTHOCTh), KIIJ|
nsurarens, nukia KapHo; HachIIEHHBIH M HEHACBHIIEHHBIM Iap, M30TEPMBI PEAILHOTO Trasa,
KpUTHYECKas TeMIepaTypa, aOCOJII0THAs U OTHOCUTEIbHAsI BIAXXHOCTh BO3/yXa, TOYKA POCHI,
yZenbHas TEIIoTa MapooOpa30BaHUs/KOHAEHCAIMY, MAapIHUAIbHOE AABICHHE BOASHOIO Iapa;
IIOBEPXHOCTHAsl DJHEPrus, CHJIA [IOBEPXHOCTHOIO HATSKEHUSA, MEHMCK, JaBICHHE TOJ
UCKPUBJICHHOM IIOBEPXHOCTBIO JKUJIKOCTH, BBICOTA IOJHATHA >KUAKOCTH B KaIllUIUIAPE,
KpHUCTaJNINYECKUe U aMOp(HBIE Tela, KpUCTAJUIMYecKast peIIeTKa, )KUIKUEe KPUCTAIIbI, yIeIbHAS
TEIUIOTa IUJIaBJICHUS, MOIUMOPPHU3M, aHU30Tponus, (a3oBble MEpPexonbl MEPBOrO M BTOPOTO
poza, TpoiiHasi TOuKa; TemrepaTypHble KO3()PUIMEHTHI JIMHEHHOTO U 00BEMHOTO PACHIMPEHUS;
AIEKTPUYECKOE I10JIE, DIIEKTPOCTATUYECKOE I10JI€, HAIIPSKEHHOCTD HJIEKTPUYECKOTO OJIs, TMHUU
HAIPSOHKEHHOCTH  DJIEKTPUYECKOIO IIOJI, OJHOPOJHOE TII0JIe, IIOBEPXHOCTHAs IUIOTHOCTH
JIEKTPUUYECKOIO 3apsiia, 00beMHasl IJIOTHOCTh JIEKTPUYECKOT0 3aps/a, TOTOK HAPSKEHHOCTH
DIIEKTPUYECKOTO I0JIsA, MOTCHIUAIbHAS DHEPTUA 3apsafa B OAHOPOJHOM JJIEKTPAYECKOM I0JIE,
JHEPIUs B3aUMOJEUCTBHUSA TOYEUYHBIX 3aps0B, IMOTEHLIMA JIEKTPOCTATUYECKOrO IO,
HKBUIIOTCHIMAJIBHBIE IIOBEPXHOCTH, HIEKTPUUECKAst EMKOCTb, EMKOCTb INIOCKOTO KOHAECHCATOPa,
DHEPTHUsl AIEKTPUUECKOTO IMOJIS; dJIEKTPUUECKAN TOK, IJIOTHOCTh TOKA, CHJIA TOKA, HAIIPSIKEHUE

IMPOBOAHUKA, COIIPOTHUBJICHUC IMPOBOJHHUKA, pa60Ta TOKa, MOITHOCTH TOKa, 3JICKTPOABHXKYIIAs
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cuna (B3/1C), myHT K ammnepmerpy, J00aBOYHOE CONPOTHBICHUE; MPOBOAHUKH, IUIIEKTPUKH,
HOCUTENIN DJICKTPUYECKOTO 3apsia, AJIEKTPOJIUTHYECKAss JUCCOLHUAIMS, CaMOCTOATENbHBIN U
HECAMOCTOSITEIbHBIN pa3psilibl, SJIEKTPOHHAS YMHUCCHUS, BOJIbT-aMIIEPHAsl XapaKTepUCTUKA, AUOJ,
TPUOJ, VIEKTPOHHO-JIy4eBass TpyOKa, JOHOpPHBIE U AKLENTOPHBIE IPUMECH, P—N-TIEPEXOL;
MarHuTHass WHIYKIHs, MOTOK MarHUTHOM WHAYKUWH, JUHUM MarHUTHOM WHIYKLUH, CHIIA
Awmriepa, cuna JlopeHla, BEKTOpPHOE NpPOU3BEAEHHUE, paJAMALMOHHBIE Iosica 3eMJIM, Macc-
cnekTporpad, BuxpeBoe anekrpuyeckoe noie, 3AC MHIAYKINHU B JBIKYIIUXCS MPOBOIHUKAX,
WHIYKIUOHHBIA TOK, MHIYKTUBHOCTb, SHEPI'Hsl MATHUTHOTO MOJIsI, MArHUTHAs ITPOHUIIAEMOCTb,
HaMarHUYEHHOCTb, CHUH 3JIEKTPOHA, JOMEHbI, MArHMTHBIH TMCTEpe3nuC, IEePEeMEHHBIN
AIIEKTPUUYECKUI TOK, JEHCTBYIOLINE 3HAUYEHUS CUJIBI TOKA W HAIPSDKEHUS, MOIIHOCTh B IIETIH
NEPEMEHHOTO TOKa, KOA(PPHUIIMEHT MOIIHOCTH, 00OpaTHas CBS3b B T€HEPATOPE HA TPAH3UCTOPE,
reHepaTop MEepeMEHHOro TOKa, TpaHchopmarop, Kod(pduuueHT mone3Horo JeicTBus
TpaHchopmaropa, Tpex(asHbli TOK, ACHHXPOHHBIH 3JIEKTPOABHUIaTellb; TOK CMELICHMS,
AJIEKTpOMarHuTHas BOJHA, BUOpaTop I'epiua, cKOpocTh pacnpOoCTpaHEHUs 3JIEKTPOMATrHUTHBIX
BOJIH, SHEPrUsl 3JEKTPOMArHUTHOM BOJIHBI, INIOTHOCTh IIOTOKA 3JIE€KTPOMAarHUTHOTO U3JTy4EHUs,
JETEKTUPOBAaHUE, aMIUINTYHAsE MOLYJIALUS, TOTOK U3JIy4YEeHUs, OTHOCUTEIbHAS CIIEKTpabHasl
cBeTOBas A3PPEKTUBHOCTb, CUJIa CBETA, TOUCUHBIH HCTOYHUK, OCBELIEHHOCTD, IPKOCTh; MIIOCKOE
3epkaiio, cepudeckoe 3epkaio, GoKyc, MEHUMBIN (Pokyc, (oKanbHAs TUIOCKOCTh, ONITHYECKAs
cuia chepuvecKkoro 3epKasia, YBEIMUYEHHE 3epKaja, IJIaBHAs ONTHYeCKas OCh, MOOOYHAs
ONTUYECKasl OCb, TOKA3aTeb MPETOMIICHUS, PEIEIbHBIN Yol MOJIHOTO OTPaKEHUs!, CBETOBO/I,
TOHKasl JIMH3a, (DOKYCHOE paccTOsSHHME M ONTHYecKas CHuja JMH3bl; CKOPOCThb CBETa,
MOHOXpOMaTH4YeCKasi BOJHA, WHTep(EepeHIIMOHHAs U AU(PaKIOHHAs KapTUHBI, KOTEPEHTHBIC
BOJIHBI, 30HbI (DpeHens, BEKTOPHbIE IUarpamMMbl, pa3pelarolas CIOCOOHOCTh ONTHYECKUX
nprOOPOB; CHEKTP U3ITYUEHHUS,, HHTEHCUBHOCTb JIEKTPOMArHUTHOTO U3JTy4YEHUs, CIIEKTPaIbHbIE
npuOOpBl, HENpPEphIBHBIE U JIMHEHUYAThle CHEKTPbI, CIEKTPAIbHBIA M PEHTT€HOCTPYKTYPHBIN
aHaJIN3, YIbTpadUoNeTOBOE U UHPPAKPACHOE U3ITYUYEHUsI, pEHTT€HOBCKHE Jy4u; COOCTBEHHOE
BpEMsI, PENISITHBICTCKAN UMITYJIbC, Macca TIOKOSI, JHEPTUSI ITOKOSI, PETIATHBUCTCKAS! KHHETHYECKas
SHEprus, aOCONIOTHO YepHOE TeJO; KBAHT, (OTOH, DHEPrUsl U HMMITYJIbC (HOTOHA, MOJENb
TomcoHa, niaHeTapHas MOJIeNIb aTOMa, MOJIEIb aToMa BOAOPoAa 1o bopy, sHeprust HoHU3aIuH,
BOJIHBI BEPOSITHOCTH, Jla3ep, MHAYLUPOBAHHOE U3ITyuyeHUE, HETMHEWHas ONTHKa; albda-, 6eTa- 1
ramma-u3Iiy4eHue, Iepuo rnoixypacrnaja, H30ToIbl, HEUTPOH, MPOTOH, SJAEPHbIE CUIIBI, CUIHHOE
B3auMoJieiicTBue, nuarpaMMbl OeifHMaHa,BUPTYaIbHbIE YaCTUIbI, ME30HBI, HYKJIOHBI, SHEPTUs
CBSI3W aTOMHBIX siZiep, YAeTIbHas SHEpPrus CBSA3M, SHEPreTHMUYECKHH BBIXOJ SAEPHBIX PEaKLIUH,
AIEPHBI  PEaKTOp, KpUTHYECKas Macca, TEePMOSAEpHblE peaklHMH, 1032 U3IyYeHUs;

AQHTUYACTHUIA, TIO3UTPOH, HEUTPHUHO, MTPOMEKYTOUHbIE OO30HBI, JENTOHBI, aJPOHBI, OAPHOHBI,
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ME30HbI,KBapKH, TJTIOOHBI.

— NOHUMAmMb CMBICT OCHOBHBIX (PU3MUECKHX 3aKOHOB/IPUHIIMIIOB/ypaBHEHUI:
KHHEMATUYCCKHUE ypaBHEHUS IBWIKEHUS B BEKTOPHOW M CKAISIpHOW (popMmax i pa3audHbIX
BHUJIOB JIBUKCHUS,

npeoOpazoBanus ['amuies; OCHOBHOE YTBEPXKICHHUE MEXaHWKH, 3aKOHBI HbIOTOHA,
MPUHIUIT OTHOCUTEJIIBHOCTU B MEXAHUKE, 3aKOH BCEMHPHOI'O TATOTEHHUs, 3aKOH ['yka, BTOpoi
3akoH HproToHa UIsi HEMHEPIUAIbHOM CHUCTEMbI OTCUETa; 3aKOH COXpaHEHUsS HMITYJIbCa,
ypaBHEeHHE MeNepcKoro, 3aK0OH COXPaHCHUSI MEXaHMUECKOW PHEPTUHU, TeopeMa 00 W3MEHEHUHN
KMHETUYECKON 2HEPruM, ypaBHCHUE M3MEHEHUS MEXAaHUYECKOW ASHEPruu MOJ JCHCTBUEM CHJI
TPEHUs,TEOpEMA O JABUIKEHUU IIEHTPAa MAcC, OCHOBHOE ypaBHEHHE JWHAMUKHU BPAIATEIHLHOTO
JIBIDKEHUSI TBEPAOrO Tella, 3aKOH COXPAHEHUS MOMEHTA HWMITYJIbCa, YCIIOBUS PaBHOBECHS
TBepaoro Tena; 3akoHbl ['yka, [lackans m Apxumena, ypaBHeHHE bepHyIUu; 3aBUCUMOCTh
YacTOTHl U MEpPUOJia CBOOOIHBIX KOJIEOAHUI OT CBOMCTB CHUCTEMbI, YPAaBHEHHUSI JABMKCHUS IS
rpy3a, MOABEIICHHOTO HA MPYXXUHE, © MaTEMaTUYECKOT0 MasTHUKA, YPABHEHUS JABUKCHUS JIJIs
3aTyXamIIUX W BBIHYXJICHHBIX KOJICOAHMIA, METOJ BEKTOPHBIX JAHArpamMM, 3aKOH COXpPaHCHUS
SHEPruu JJs TapMOHUYECKHX KojeOaHuil; ypaBHeHHe Oeryiiel BoJIHBI, mpuHIuM [ roiireHca,
yCIIOBUSI MakKCMMyMal MHUHUMYyMa WHTEp(EpeHInU, 3aKOH IMPEIOMIICHUS BOJH;, OCHOBHBIE
MOJIOKEHUSI MOJICKYJIIPHO-KHUHETUYECKOW TEOpPUH, Ta30BbIe 3aKOHBI, YPaBHEHHE COCTOSHHS
WJICATIbHOTO Ta3a; OCHOBHOE YPABHEHHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH, pacIpeaciecHue
MakcBenia; 3aKOHbl TEPMOJMHAMHKH, Teopema KapHO, NpUHLMMBI JEHCTBUS TEIJIOBOW M
XOJIOAWJIBHOW MAaIlIMH; 3aBUCUMOCTb TEMIIEpaTypbl KUTIEHUS KUJIKOCTHU OT IaBJICHUs, TharpaMmma
PaBHOBECHBIX COCTOSTHUN XKUJIKOCTH M ra3a, 3aBUCUMOCTD YJIeTbHOM TETIOTHI Mapoo0pa30BaHUs
OT TEMIIEPATYPhI; 3aBUCUMOCTH BBICOTHI MOJHATHS KUJIKOCTH B KAMMILIISPE OT TOBEPXHOCTHOTO
HATSDKEHUs, paJuyca KaHaja Kamuulsipa W IUIOTHOCTH JKMJIKOCTH, BIIUSIHUE KPUBU3HBI
MOBEPXHOCTU Ha JIaBJICHWE BHYTPHU MKHUIKOCTH; 3aBUCHUMOCTb TEMIIEPATypbl IUIABJICHUS OT
JIaBJICHUS, 3aBUCUMOCTh THIA KPUCTaula OT XapaKTepa B3aWMMOJCHCTBHS aTOMOB U MOJEKYJI,
00pa3yommX KPUCTAILT, B3aUMOCBS3h MEXYy TEMIEPATypPHbIMH KOd(PPUIIMEHTaMU JTUHEHHOTO
1 00BeMHOTO pacmupeHus; 3akoH KysoHa, mpuHIMI Cyneprno3uiiuu noieil, reopema ["aycca,
MpUMEHEHHE TeopeMbl ['aycca K pacyeTy pa3IMyHbIX AIEKTPOCTATUUECKUX MOJIEH, CBA3b MEXIY
HaMpsSHKEHHOCTBIO  AJIEKTPOCTATUYECKOTO MO M PAa3HOCThIO MOTEHIHMAIOB, 3aBUCHMOCTh
€MKOCTH CUCTEMBI KOHJEHCATOPOB OT TUIIA X COEAMHEHHUS; 3aKOH OMa 11 yJacTKa LeMH, 3aKOH
Oma B guddepeHanbHON ¢GopMe, 3aBUCUMOCTh JIEKTPHUECKOTO COMPOTHBICHUS OT
TeMIiepaTypsbl, 3akoH J[>xoyns—IJIeHiia, 3aKOHOMEPHOCTH MOCIEA0BATEIBHOIO U MApaJuIeIbHOTO
COEIMHEHUN TPOBOJHUKOB, 3aKOH OMma sl MOJHOW Ienu, 3akoH Oma Jid y4yacTkKa UEIH,

comepxamero JJIC, mpaBmna Kupxroda, rpaHunsl mpuMeHMMocTH 3akoHa Oma, 3aKoH
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ANIEKTPOJIN3a; MPUHLIMI Cyneprno3uiuu,3 akoH buo—CaBapa—IJlamnaca (B BEKTOpPHOH U
cKansgpHO popmax), 3akoH Amrepa (B BEKTOPHOM U CKalIIpHOH (hopmax), hopmyrta ajs pacdyera
cuiibl JIopeHa (B BEKTOPHON M CKaJsIpHOW (hopMax),lTpaBuiia ONpPEAEICHHs HAalpaBICHUs CHUII
Awmrepa u JlopeHua, CBS3b MEXKIY CKOPOCTBIO CBETa W MAarHMTHOM M DJIEKTPUYECKON
IIOCTOSIHHBIMM, TEOPEMA O LIUPKYJIALMY BEKTOPAa MarHUTHOW MHAYKIIMH; ITpaBuiIo JIeHna, 3aKoH
AIIEKTPOMArHUTHON HMHIYKLIWHU, (PyHAaMEHTAIbHOE CBOMCTBO AJIEKTpOMAarHuTHOro moist (JDx.
MakcBeit); 3aBHCMMOCTh HAMAarHMYEHHOCTH (EppOMArHeTHKa OT BEJIUYMHBI MarHUTHON
WHIyKIUH 1101 B OTCYTCTBUE Cpeibl (KprBasi HaMarHu4uBanus); popmyna Tomcona, 3akon Oma
JUISl LIeTIA IEPEMEHHOT0TOKA, MOIIHOCTD B LIETIH IEPEMEHHOIO TOKA; CBA3b MEKY IIEPEMEHHBIM
NEKTPUYECKUM M IIEPEMEHHBIM MArHUTHBIM IIOJIIMM, KJIACCHYECKas TEOpUs HU3IIy4YeHUS,
INPUHLMIIBL PAJAOCBA3U; 3aKOH OCBELICHHOCTH, NpuHIMN depma, 3aKOHBI I'€OMETPUYECKON
OINTUKH, POpMyJIa ChepruuecKoro 3epKaia 1 JIMH3bl, HPUHIUIBI TOCTPOECHUS

n300pakeHU B chepuyeckoM 3epkalie M JIMH3E, IPaBHJIO 3HAKOB MPH UCHOJIb30BaHUU
(dopMyJibl TOHKOH JIMH3bI; NpuHIUN [ tolireHca—®peHens, ycIoBUs MUHUMYMa U MakCUMyMa
UHTEP(PEPEHIIMOHHON U AUPPAKIIMOHHON KapTHUH, 3JEKTPOMArHUTHAsI TEOPUsI CBETa; MEXAHU3M
U3JIyYEHHUs CBETa BEIIECTBOM; I1OCTYJIaThl TECOPUM OTHOCUTEIIBHOCTH, peoOpazoBanus JlopeHna,
PEIATUBUCTCKMM  3aKOH CJIOXEHMS CKOPOCTEH, 3aBHCHMOCTb MAacChl OT CKOPOCTH,
PENSITUBUCTCKOE YpaBHEHUE [JBUKCHHS, IPHUHLMII COOTBETCTBUS, (opmyna OWHIITEIHa,
PEIATUBUCTCKOE COOTHOILIEHHWE MEXIY JHEpPrHed M MMmIyJbcoM; runoresa llmanka, teopus
doroaddekra; crnekTpambHbIE 3aKOHOMEPHOCTH, MOCTyidatel bopa, rumoreza ne bpoiins,
COOTHOILIEHUE HeompeneneHHocTeil ['elizen6epra, npunuun Ilaynu, Ilepuoanueckas cucrema
XUMH4YeCKHX 3y1eMeHToB JI.1.MeHieneeBa, NpUHIUIT ICMUCTBHS JIa3€POB; 3aKOH PaIMOAKTUBHOTO
pacrajga, npaBwiIO CMeIlleHMs; runoresa [laynu, cymmHOCTH pacmana 3JIEMEHTAPHBIX YaCTHII,
€/IMHas Teopus CaObIX U 2JEKTPOMAarHUTHBIX B3aUMOACHCTBUIL,

— u3mepAms: MTHOBEHHYIO CKOPOCTb M YCKOPEHUE IIPU PABHOMEPHOM IIPSIMOIMHENHOM
JBHKEHHUH, IEHTPOCTPEMUTEIILHOE YCKOPEHHUE NIPU PABHOMEPHOM JBUKEHUHU 110 OKPYKHOCTH;
Maccy, CHIIy, CWJIy BCEMHPHOIO TATOTEHMS, CHWIIy YIPYTOCTH, CHIIy TpPEHMs, BEC Tea;
[EHTPOOEIKHYIO CHITY;

— UCNONb306amb TOIYYEHHBIE 3HAHWS B IIOBCEIHEBHOW >KU3HU, HAIPUMED, YYET
OTHOCHUTEJIBHOCTH JIBUKEHUS, THEPLIUH, TPEHHUSI TIPH JABHKEHUH 10 PA3JIUYHBIM IIOBEPXHOCTSIM,
HEBECOMOCTH U MEperpy3oK MNpU JBMKEHUM B HEUHEPIHAJIbHBIX CHCTEMax oOTcyeTa(JIudT,
caMoJIeT, I0€3]1), OLIEHMBAaHHE pPaOOThl PA3TUUHBIX CHJI (MIPH MOJBEME, CKOJIBXKEHUM WU
KaueHUH IPy30B), CPABHEHHE MOILIIHOCTHU Pa3JIMYHbIX ABUTATENIEH, yUET 3aKOHOB BPAILATEILHOTO
JIBUKEHHUS] MpU OOy4YeHHU (QUIypHOMY KaTaHUIO, TUMHACTHMUYECKOH IOATOTOBKE, O0yueHUU

IPBDKKaM B BOJY C BBICOKOT'O TpaMINIMHA, ITPU ITOUCKE YCTOfIqHBOFO IMMOJIOKCHHUS B pa3JINYHBIX
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00CTOATENBCTBAX; IPH O0YUECHUH TUIABAHUIO PA3IMYHBIMU TEXHUKAMU; yUET PA3IMUHBIX CBOWCTB
ra3000pa3HbIX, )KUJIKUX U TBEPJBIX TeJl, CBOMCTB Ta30B; YUET SIBIICHUS Pe30HAHCA, TOHUMAaHUE
(GYHKIIMOHMPOBAHHS CEpALla YEJIOBEKa KaK aBTOKOJICOATEIbHON CHUCTEMBI; yMETh OTIMYATh
My3bIKQJIbHBIE 3BYKH OT IIyMa; IPHU ONEPHUPOBAHHM IOHSITHEM «BHYTPEHHSS SHEPTUs» B
MIOBCEHEBHOM )KU3HHU; yUeT HEOOPATUMOCTH ITPOLIECCOB B MIPUPO/IE TIPU MPOBEACHUH PA3THUHBIX
HKCIIEPUMEHTOB; yUET BIXHOCTH MPH OPTaHU3AIMH COOCTBEHHOHN KHU3HEEATEIbHOCTH; YMETh
M0JIb30BATHCS TPUOOPAMHU JUTSI K3MEPEHHSI BIXXHOCTH; YUET KallWJUIIPHBIX SIBJICHUH B OBITY; TIPU
3aMOPaXMBAaHUH IPOYKTOB, IIPH MOKYIIKE MOHHUTOPOB, H3TOTOBJICHHBIX HATEXHOJIOTUHU JKUJIKUX
KPHCTAJUIOB; YUYET PACIIUPEHHS TeJ IPH HarPeBaHUH, 0COOSHHOCTEH BOIbI IPH 3aMOPaKUBaHH;
y4eT B OBITYSIBIICGHUS JICKTPU3ALUH TeJ; IPH COOIIOACHNU IPABUI TEXHUKU O€30MaCHOCTH MPH
paboTte ¢ DIEKTPUYECKMMHU MpHOOpamMH, IMOHMMAaHUE NPUHIMIA pabOTBl aKKyMYJSATODPA;
UCIIOJIb30BaHUE 3HAHWI MOJIYNPOBOJHUKOBOW (PU3MKM TIPH BBHIOOpE PA3IMYHON HU(PPOBOM
TEXHUKHU; IOHUMaHUue HHPOpPMALUU 00 U3MEHEHUN MarHUTHOI'O MOJA3eMIIM U €ro BIMSHUM Ha
CaMOYYBCTBHE YEJIOBEKAa, HCIOIB30BAHUE 3HAHMHA TPH PabOTe C AIIEKTPOU3MEPUTEILHBIMU
npubopaMu; MOHUMATh NPUYHHY TOTEPh SHEPIHU B JJCKTPOTEXHHMUYECKHX yCTPOHCTBAX; ydeT
SIBJICHUS HAMarHMYMBAaHUS W pa3MarHUYMBAaHUS TpU PaboTe ¢ HU(PPOBBHIMH HOCHTEISMH
uH(pOpMaIy; TTOHUMaHKUe O0paTHOW CBs3HU; 3()(HEKTUBHOE HUCIONIB30BAaHUE IEKTPOIHEPTUH B
OBITY, TIOHUMaHUE BKJIIOUYEHHOCTH KaXJIOTO MOTPEOUTEINS AIIEKTPOIHEPTUU B IHEPrOCUCTEMY
ropoja/pernoHa/CTpael; MOHUMATh TPUHIMIB (YHKIMOHUPOBAHUS MOOWIIBHON (COTOBOWA)
CBSI3U, IOHUMATh TEHACHIIUHN Pa3BUTH TeNEBUACHUS (epexo «Ha HU(Py»);KOppeKLus 3peHUs
C TMIOMOMUIBIO 110100pa 0YKOB, JIMH3, BEIOOP (oToamnmapara, Onupasich Ha 3HAHUE €r0 ONTUYECKUX
XapaKTePUCTHK; OLEHUBATh MPEIENbl pa3peliaoneidl CrnocoOHOCTH Pa3IUYHBIX ONTHYECKUX
nprOOPOB; 3HATH MOJIOKUTEIFHOE M OTPHUIIATEIBHOE BIHSIHAE YIbTPAPHOIETOBOTO H3ITyICHUS
Ha YeJOBEYECKMH OpraHu3M; ydeT OTHOCHUTEIBHOCTU IPH OLIEHKE PAacCTOSHUM, CKOpPOCTH;
NOHUMaHWe TPHUHIMIIOB co3/aHus (oTorpaguu; OLEHUBATh «IHEPreTUYECKUH BBIXOI»
Ja3epHOTO HM3IIyYEHHs], MCIIOJIb3YEeMOT0 B MEIMIIMHCKHX IEJIAX; 3HATh CIIOCOOBI 3alIUTHI OT
PaZIMOAaKTHBHBIX W3IIyYEHUH; KPUTHYECKH OIICHWBATh ACTPOHOMHYECKYIO WH(POpPMAIHIO B
Pa3INYHBIX UCTOYHUKAX.

BbinycKHHK Ha yri1y0JIeHHOM YPOBHE MOJY4YHT BO3MOKHOCTh HAYYHThCS:

* MMPOBEPSITH SKCIEPUMEHTAIHHBIMI CPEIICTBAMH BBIIBUHYTHIE THIIOTE3BI, (OPMYITHPYS
Ie7Th UCCIIEJOBAHMS, HA OCHOBE 3HAHUS OCHOBOIIOJATaOINX (pU3NIECKNX 3aKOHOMEPHOCTEH 1
3aKOHOB;

* ONUCHIBATh M AHAIM3MPOBATH MOJYUYEHHYIO B Pe3ysbTaTe MPOBEICHHBIX (DPU3MUECKHX
IKCTIEPUMEHTOB HH()OPMAIIHIO, OTIPEICTISTh €€ I0CTOBEPHOCTH;

* TIOHUMAThb U OOBSICHATH CUCTEMHYIO CBA3b MCXKAY OCHOBOIIOJAararomyuMu Hay4YHBIMU
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MOHSITUSIMH: TIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MMOJIE), ABIKECHUE, CHIIA, SHEPT U,

* pemaTrh OKCICPUMEHTAIbHBIC, KAYECTBCHHbIE W  KOJWUYECTBEHHBIC 3aJa4d
OJIMMITMATHOTO YPOBHS CJOXKHOCTH, HCIONB3Yys (pU3MUecKHe 3aKOHBbI, a TaKXKe ypaBHEHUS,
CBs3bIBAIOIINE (PU3UYECKUE BEIHUUNHBI,

* AHATM3UPOBATH TPAHUIIBI TPUMEHUMOCTH (PH3UIECKUX 3aKOHOB, TOHMMATh BCEOOIIHIA
xapaktep QyHIaMEHTAIBHBIX 3aKOHOB M OTPaHUYCHHOCTh MCIIOIh30BAHHS YACTHBIX 3aKOHOB;

* (dopMmynmupoBaTh W pemIaTh HOBBIC 3a/JaYd, BO3HHUKAIONIME B Xo0J¢ Y4eOHO-
UCCJIEIOBATEIBCKOM U MPOEKTHOMN JESITeIbHOCTH;

* YCOBEpIIEHCTBOBAaTh MNPHOOPHI M METOJIbI HCCIEAOBAaHUS B COOTBETCTBUU C
MMOCTaBJIICHHOM 3aaueii;

* HCIIOJIb30BAaTh METObI MATEMATHYECKOTO MOJICIIMPOBAHMS, B TOM YHCIIE MPOCTCUIITHE
CTAaTHUCTUYECKUE METOBI A1 00paboTKU pe3ybTaTOB HKCIIEPHUMEHTA.

B 10 kmacce mpemxycCMOTpPEeHO MPOBEACHHUE MPOMEKYTOYHOW aTTecTalil B KOHIIE
lullmonyroaus (sk3aMeH B ycTHOM dopme).

B 11 kiacce npeaycMOTpeHO NMpOBeIeHNE IPOMEXKYTOUYHOM aTTEeCTallMi B KOHLE

Imonyroaus (mucbMeHHbIHN 5k3ameH B popmate EID).

1. COOEP)KAHUE INTPOI'PAMMBbI

10 xnacc

BBenenue

3apoocoenue u pazeumue Hayunozco 63enaoa Ha mup. HeobXonumocTh MO3HAHUA
npuponbl. Hayka mist Bcex. 3apok[IeHHE U pPa3BUTHE COBPEMEHHOTO HAy4YHOTO METOoJa
UCCJICTIOBAHMSI.

OcHosHbie  ocobennocmu  Qusuyeckoeo Mmemooa ucciedosanus. Dduszuka —
JKCIIepUMEHTabHas Hayka. [IpubnvkeHHBIH Xapaktep ¢uznueckux Teopuil. OcoOEHHOCTH
uzydenus pusmuku. [lo3HaBaeMoCTh MHpa.

Krnaccuaeckast Mmexannka Hpl0TOHA M TPaHUIIBI €€ TPUMEHUMOCTH.

JEMOHCTPAIIA

—BUIe0UIBMBIL: TOCBAIICHHBIE 3apOKICHUIO U PA3BUTHUIO COBPEMEHHOTO HAYYHOTO
METOJa TIO3HAHWS, PAa3BUTUIO (U3MUECKON HAyKH, NPUMEHEHUI0 (DU3MUYECKHX METOOB
WCCJICJIOBAHMS B IPYTUX 00JIACTSIX HAYYHOTO 3HAHHUS.

Mexanuka

Kunematnka Touku. OCHOBHbIE MOHATHS KHHEMATHKH

JIBmkenune Touku u Tena. lIpsmonuneiinoe nBmxeHue Touku. Koopaunatel. Cucrema
orcueta. CpeiHss CKOPOCTh ITPU HEPABHOMEPHOM JBHKCHHH. MTHOBEHHAsI CKOPOCTh. OTcanue

JBHKEHHUS Ha IUIOCKOCTU. Pannyc-BekTop. Y ckopenne. CKOpOCTh NP IBM)KEHHUH € TIOCTOSIHHBIM
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YCKOpEHHEM. 3aBUCUMOCTh KOOPAMHAT M paAUyC-BEKTOpa OT BPEMEHU IpU ABUKEHHUU C
MOCTOSIHHBIM ycKopeHueM. CBoboaHoe majaeHue. [[BrkeHue Teia, OpOIIEHHOro MO YIJIOM K
rOpU30HTY. PaBHOMEpHOE [BMKEHHME TOYKM II0 OKpYXKHOCTH. LleHTpocTpeMurensHoe
yCKopeHue. TaHreHIMaabHOE, HOPMAJIBHOE M IIOJIHOE YCKOPEHHUA. YTIJIOBas CKOPOCTH.
OTtHOocUTeTHHOCTH ABMKeHUs. [IpeobpazoBanus [anmies.

JEMOHCTPALIMN

—cTpenbba U3 TMPYKUHHOW MYIIKW; IBM)KEHHUE BOJSHOW CTPYH, BBITEKAIONIEH U3
OOKOBOr0 OTBEPCTHUS COCY/1a;

— PaBHOMEPHOE U HEPABHOMEPHOE JIBH)KCHUS,

— OTHOCUTEJIBHOCTb JIBUYKEHUSI.

JAunamuka. 3akonbl MexaHuku HoroTona

OcHoOBHOE yTBepkJeHUE MexaHMKH. MarepuanbHas Touka. IlepBblii 3akoH HbroToHa.
WNuepunanpuele cucreMsl orcyera. Cuna. CBA3p MEXIy CHWION U yCKOpeHueM. BTropoil 3akoH
Hprorona. Macca. Tperuii 3akon Herotona. I[lonsitue o cucreme enunui. OCHOBHBIE 3a/1auu
MexaHuKHu. COCTOSIHME CUCTEMBI Tell B MeXaHUKe. [[puHIMI OTHOCUTEILHOCTH B MEXAaHUKE.

JEMOHCTPALIMA

—sIBJICHHE UHEPLMH (BUI€0IEMOHCTpALHS);

—CBSI3b MEXJly CHJION M YCKOpPEHHEM (C MOMOIIBI0O KOMIIBIOTEPHOTO WM HATYpPHOIO
AKCIIEPUMEHTA).

Cuiibl B MEXaHUKeE

Cuna BCeMUPHOTO TATOTEHMS. 3aKOH BCEMHUPHOIO TATOTEHHs. PaBEeHCTBO MHEPTHOU U
rpaBUTalOHHON Macc. [lepBas kocmuueckast ckopocTs. Jledopmarus u cuia ynpyroctu. 3akoH
I'yka. Bec tena. HeBecomocth u neperpysku. Cuna tpenus. [Ipupona u Bunel cui tpenust. Cuna
COIPOTHBIIEHUS IPU JBMKEHUHU TEIN B BSI3KOU CpeJeE.

JEMOHCTPALIMA

—sIBJIEHUS (BCEMUPHOIO TATOTEHHUS, eopMaliuu, TPEHHUS (B TOM YHCIIE B BSI3KOM cpefie),
HEBECOMOCTH U TIEPETpy3KH (BUICOAEMOHCTPAIIUN)).

HennepuuaiabHblie cucrembl 0Tc4era. CHIIbI HHEPLIHH

HeunepunanpHple cUCTEMBI OTCYETA, IBHKYILIUECS MPSIMOJIMHENHO C IMOCTOSIHHBIM
yckopeHueM. Bpamaronuecs cucreMsl otcuera. LlentpoOexHas cuna.

JEMOHCTPALIMNA

— pa3JIM4YHbIe HENHEPLMAIbHBIE CUCTEMBI OTCUETA (BUAEOIEMOHCTPALIVH).

3aKOHBI COXpaHEeHHUsI B MeXaHHKe

Nmnynec. 3aKkoH COXpaHEHHsI UMITysbca. PeakTuBHas cuia. YpaBHeHHe Meepckoro.

PeakTuBHBIN ABUTATENh. YCIEXW B OCBOGHHWHM KOCMHMYECKOTO MPOCTpaHCTBA. Pabota CHIIBL
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MomHocts. Kunernueckas sHeprus. IloreHnmanbHas sHeprus. 3aKOH COXpaHEHHs] SHEPTUU B
MexaHuke. CTOJIKHOBEHHE YIPYTMX IIapoB. YMEHBIIEHWE MEXAaHUYECKOW DSHEPIUU IO
JEHUCTBUEM CHJI TPEHUS.

JEMOHCTPALIMA

— peaxkTUBHAas cwia (BUACOAEMOHCTPALIUY, HATYPHbBIN 3KCIIEPUMEHT).

JBHaKkeHHe TBepABIX U Ae(opMHUpPYyeMBIX TeJl

AOCOIIOTHO TBEpAOE TEJIO U BUABI ero ABmkeHus. LlenTp macc TBepaoro tena. Teopema
0 JABW)KEHHMH LeHTpa Macc. OCHOBHOE ypaBHEHHME JIMHAMUKHM BpPAIATEIBHOIO JBHIKEHUS
TBEPAOrO TeJa. 3aKOH COXPAHEHHs MOMEHTA UMITYJIbCA.

JEMOHCTPALIMA

—BpallaTeIbHOE ABUKEHUE TBEPAOTO Tea.

CraTuka

VYcnoBus paBHOBecusi TBepaoro tena. MomeHT cunbl. LleHTp TsbkecTn. Bugsl
paBHOBeECHS.

JEMOHCTPALIM

—BH/Ibl PABHOBECHS;

—HAaXO0XKJCHHUE LIEHTPA TSKECTH.

Mexanuka nepopMupyeMbIX Tel

Bunel neopmanmii TBepabix Ten. Mexannyeckue cBoiicTBa TBepabIX Tedl. [InactnuHocth
U XpynkocTb. JlaBieHne B KUAKOCTAX M Ta3ax. 3akoH [lackama. 3akoH Apxumena.
I'maponunamuka. JlamuHapHoe U TypOyneHTHoe TeueHus. Y paBHeHue bepuysuiu. IlogbemHuas
CHJIAa KpbLIIa CAMOJIETA.

JEMOHCTPALIM

—MEXaHUYECKHE CBOMCTBA TBEPIABIX TEJ (BUACOAEMOHCTpPALlMM W  HaTypHBIN
HKCIIEPUMEHT);

— 3akoH Ilackams;

— 3aKOH ApXHMe/a;

—JIaMHUHapHOE U TypOyJIeHTHOE TeYeHUs (BUACOAEMOHCTPAIINHN).

Mouexyasipnas pusuka. TepmMogunaMuka

Pa3BuTHe npeacTaBieHn 0 MPUPOAE TENJIOTHI

®usnka u MexaHuka. TeruoBsle siBieHHs. KpaTkuii odepk pa3BUTHUS NPEACTABICHHUN O
IIPUPOJIE TEIUIOBBIX SABICHUN. TepMOaUHAMUKa U MOJIEKYIIPHO-KUHETUYECKAsL TEOPHUSL.

JEMOHCTPALIMA

—BuAe0dIbMBI IO TeMaTHKe «Pa3BuTHE NpeAcTaBIeHU O TEIIOBBIX SBICHUIXY.

OCHOBBI MOJIEKY/ISIPHO-KUHETHYECKOI TeOpuH
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OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KHUHETUYECKOW Teopuu. Macca Moisiekya. Moib.
ITocrosinnas ABoraapo. bpoyHoBckoe aBmxeHue. Cuibl B3auMoAencTBUs MoJeKyl. CTpoeHue
ra3000pa3HbIX, KUJIKUX U TBEPABIX Tell.

JEMOHCTPALIMA

—MeXaHN4eCKas/KOMIbIOTEpHAasi MOJIEb OPOYHOBCKOTO JABIKEHHS,

— CTpOEHHUE ra3000pa3HbIX, KUJKUX U TBEPIBIX TEJ (BHIC0IEMOHCTPAIIH);

— BUACO(PIIBM PO TYHHEIBHBI MUKPOCKOII, 30H/IOBBIH CKAaHUPYIOLTHI MUKPOCKOTI.

Temneparypa. ['a30Bble 3aKOHBI

CocToslHME MAaKpOCKOIMYECKMX Tel B TepMoauHamuke. Temneparypa. TeroBoe
paBHOBecue. PaBHOBecHbIe (0OpaTHMbIe) U HEpaBHOBECHBIE (HEOOpaTUMBbIe) porecchl. I'a3oBbie
3aKkoHbl. neanbHbiii ra3. AGCoM0THAs TeMIiepaTypa. Y paBHEHHE COCTOSIHUSI UCAIBHOTO Ta3a.
I"a3oBblil TepMOMETp. [IprMeHeHNE ra30B B TEXHUKE.

JEMOHCTPALIMNA

—MU3MEpEHNE TEMIIEPATYpHI;

— M30TEPMHUUECKUN, N300apHBIN U U30XOPHBIN MPOLIECCHI;

— BUI€O(QHIIBM NIPO IPUMEHEHUE ra30B B TEXHUKE, Pa3IMYHbIC TEMIIepaTypHbIE HIKAJIbI.

MoJieky/JIsipHO-KHHETHYeCKasi TEOPHs M1eaTbHOI0 raza

Cucrempl ¢ OOJNBIIMM YHUCIOM YacTULl M 3aKOHbl MeXaHUKH. MjeanbHblii raz B
MOJIEKYJISIPHO-KUHETUUECKON Teopuu. (OCHOBHOE YypaBHEHUE MOJIEKYJSIPHO-KUHETHUUECKON
Teopuu. TeMIieparypa — Mepa CpelHEeW KMHeTH4ecKoi sHepruu. Pacnpenenenne Makcseia.
H3mepeHnne cKopoCcTer MOJIEKYJI ra3a. BHyTpeHHA SHEPrUs UIeaIbHOTO rasa.

JEMOHCTPALIMN

— CTAaTHCTHYECKasi 3aKOHOMEPHOCTh PACIIPEACICHUS;

— MOJIETIb IaBJICHUS Ta3a.

3aKOHBI TEPMOANHAMHUKH

Pa6ora B repmonunamuke. KonnuectBo tennotsl. BHyTpenHss sHeprus. [lepsblil 3akoH
TEPMOJAMHAMUKHU. TemIoeMKoCcTH ra3oB MpPHU MOCTOSIHHOM OOBbEME U IMOCTOSSHHOM JaBJICHUU.
AnuabatHblii mporecc. HeoOpatumocTs npoieccoB B pupo/ie. Bropoii 3akoH TepMOIMHAMHKH.
CraTucTHYecKoe UCTOJIKOBaHHE HEOOPATUMOCTH MPOLIECCOB B MpUpoAe. TerioBble IBUraTelNu.
MakcumanbHbiil KITJI TennoBeix aBUrarenei.

JEMOHCTPALIMNA

— aanabaTHBIN Tporecc (BUACOJEeMOHCTpAIINs);

— BUACOPMIBMBI TPO HEOOPATUMOCTH MPOLIECCOB B IPUPO/IE;

— MOJIEJb TETUIOBOTO IBUTATENS.

B3aumHble npeBpalieHus KUAKOCTEH H ra30B
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PaBHOBecHEe Mexay KUAKOCTBIO M razoM. HaceimeHnnsie napel. M30TepMbl peaibHOTO
raza. Kputnueckass temneparypa. Kputuueckoe cocrosHue. Kumenme. CxnxeHue rasos.
BnaxxnocTs Bo3ayxa.

JEMOHCTPALIMA

—MCIIapeHNe Pa3INYHbIX )KUJIKOCTEM;

—pa3Iu4HbIE CTaUU KUIICHUS.

IToBepXHOCTHOE HATSIZKEHHE B KHUAKOCTAX

MounekynsipHas KapTHHa IOBEpXHOCTHOro cnos. lloBepxHoctHas »sHeprus. Cuia
IIOBEPXHOCTHOr0 HaTshKeHus. CmaunBanue. KanmuiaipHele SBICHUS.

JEMOHCTPALIMA

—TI0BEPXHOCTHOE HATSKEHUE;

— CMa4MBaHMUE;

— KalWUISIPHBIE SBJICHUS.

Teepable Te1a M MX peBpalleHHe B KUIKOCTH

Kpucrammuueckne tena. Kpucrammmdeckas pemerka. Amopdubie Tema. JKuakue
kpuctamisl. Jlehektsl B kpuctamiax. OObsICHEHHE MEXaHMYECKMX CBOMCTB TBEPIbIX TEl Ha
OCHOBE MOJIEKYJIIpHO-KUHEeTHYecKol Teopuu. [1naBnenue u orsepaeBanue. lMzmenenne oobema
TeJa IPHY IUIABJICHUN U OTBEpAEBaHUU. TpoiiHas TOUKa.

JEMOHCTPALIMN

—KpHUCTAJUINYECKUE U aMOp(HbIE TeNa;

—BHUJIE0(UIBM PO KUAKHE KPUCTAIIIBL.

TenoBoe pacmmpenne TBepAbIX U JKMIAKHUX TeJ

TennoBoe pacmmpenue Ten. TeruioBoe JMHEHHoOe pacimupeHue. TemnoBoe 0ObeMHOE
paciupeHye. Y4eT U UCIOJIb30BaHUE TEINIOBOTO PACILIUPEHHUS TE B TEXHUKE.

JEMOHCTPALIMA

— TEIUIOBOE pacIIMpeHue Tel (BUI€0IeMOHCTpAIUs WK HATYpHBINA SKCIIEPUMEHT).

DJIeKTPOAMHAMHUKA

Beenenune

Ponb 53n€KTpOMarHUTHBIX CHUJI B TPUPOAE M TEXHUKE. OJIEKTPUUECKHUH 3apsal U
3JIEMEHTapHbIE YACTHUIIBI.

JEMOHCTPALIMNA

— BUACO(PMIBM PO IEKTPOMATHUTHBIE CUJIBI B IPUPO/IE U TEXHHUKE.

JIEKTPOCTATHKA
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Onexrpusanus ten. 3akoH Kynona. Eaqununbl anektpruueckoro 3apsaaa. Bzaumoneicraue
HEMOJIBUKHBIX 3JIEKTPUUECKUX 3apsA0B BHYTPH OJHOPOAHOrO AuaiekTpuka. OueHka, npeaena
MPOYHOCTU ¥ MOAYJsl FOHra HOHHBIX KPUCTAILIOB.

bin3koneiicTBre M AEHCTBUE HA PACCTOSHHMM. JIeKTpuueckoe mnozie. HanpskeHHOCTh
anekTpudyeckoro  nons. IIpunnun  cynepnosunmu  nojed.  JIluHMM  HANPSIKEHHOCTH
anektpudeckoro moist. Teopema [aycca. Ilonme 3apspkeHHOM mmockocTd, cdepbl U 1mapa.
IIpoBOAHMKM B 3JIEKTPOCTATUYECKOM TMoOj€. [IUAJIEKTpPUKH B 3JIEKTPOCTATHUECKOM IIOJIE.
[Tonspu3zanus AUIEKTPUKOB.

[TorenunanbHOCTh 3JeKTpocTaTHueckoro mnousid. [loTeHuuaneHas sSHeprus 3apsiga B
OJIHOPOJHOM 3JIEKTPUUYECKOM I10JIe. DHEPIHsl B3aUMOAECUCTBUSI TOUEUHBIX 3apsiioB. [loTeHnnan
AJIEKTPOCTATUYECKOrO TOJS U Pa3HOCTh NOTEHUUANOB. CBs3b MEXIY HANPSKEHHOCTHIO
AIEKTPOCTATUYECKOTO MO M Pa3HOCTHIO MOTEHIIMAIOB. DKBHUIIOTEHIIMATbHBIE TOBEPXHOCTH.
H3mepeHne pa3HOCTH TMOTEHIMAJIOB. OKCIEPUMEHTAIbHOE OIpe/eieHHe SIEMEHTapHOTO
AIIEKTPUYECKOTO 3aps/a.

Onextpuueckass eMKocTb. KonzaeHcaropbl. EMKOCTb IJIOCKOrO  KOHJEHCATOpA.
Pasnuynble THmbl KoHIEHcAaTOpoB. CoeAMHEHHUS KOHJEHCATOPOB. OHEPrusi 3apsKEHHBIX
KOHJICHCATOPOB U MPOBOIHUKOB. [[prMeHeHus: KOHIEHCATOPOB.

JEMOHCTPALIM

—D3JIeKTpU3aLMs TE.

IToCTOAHHBIN JJIEKTPUYECKHI TOK

Onexrpuueckuid Tok. [InmoTHOCTs TOKA. Cnita TOKa. DJIEKTPUUECKOE 10JI€ IPOBOIHHKA C
TokoM. 3akoH Owma jus ywactka 1enu. ConpoTUBIEHHE TPOBOJHUKA. 3aBUCHUMOCTh
AIIEKTPUYECKOTO COMPOTUBIIEHUS OT Temreparypsl. CBepXmpoBoauMocTs. PaboTa U MOIIHOCTh
Toka. 3akoH JDxoyns—Jlenna. Onekrpudeckue nenu. [locnenoBaTenbHOe M mapaienbHOE
COEIMHEHUS TIPOBOHUKOB. I3MepeHne cuibl TOKa, HAPSDKEHUS U CONTPOTUBIICHUS.

DOnexTpoABMKyLIas cuia. ['anpBaHnYecKue 31eMeHThl. AKKyMyJIsSTOphL. 3akoH Oma amns
noyiHOM 1ienu. 3akoH OMa utst yuacTka men#, cogepxkamiero 9J]C. Pabora u MOIITHOCTh TOKa Ha
y4dacTke 1enu, cogepxaieM J/[C. PacdeT clI0XKHBIX JIEKTPUUECKUX LENEH.

JEMOHCTPALIMA

—BH1€0UIbM NPO CBEPXIPOBOIUMOCTbD.

JIABOPATOPHBIN TTIPAKTUKYM

1. W3mepenue ycKOpeHHs CBOOOJHOTO MaJCHUS C TOMOIIBI0 MaTeMaTU4ecKOro
MasITHUKA.

2. WccnenoBanue Moienu ABMKEHUS Tela, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

3. OmneITHas mpoBepka 3akoHa ['eli-Jlroccaxa.
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Omnpenenenne NpoOLEHTHOIO COIEPKaHUs BIark B MOKPOM CHETE.

N3mepenune moayns FOHra pe3uHsl.

4
S)
6. Omnpenenenne korhdUlreHTa MOBEPXHOCTHOIO HATSHKEHUS KUIKOCTH.

7 W3mepenne yaenbHOro ConpoTUBIEHUS TPOBOIHUKA.

8 N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

9 Pacmmpenue npeziena naMepeHus: BOJITMETPA / aMIiepMeTpa.

11 xnacc

DJIeKTPOAMHAMMKA

DJIeKTPUYECKHUI TOK B Pa3JIMYHbIX cpeaax

DnexTpuueckas MPOBOAMMOCTb pPa3JIMUHBIX BELIECTB. DJIEKTPOHHAs IPOBOJAMMOCTH
MetayioB. CrpaBennuBocTh 3akoHa Oma. DJIEKTPUYECKHII TOK B pacTBOpax M pacIllaBax
3JIEKTPOJIUTOB. 3aKOH AJIEKTPOJIu3a. TeXHUYECKOe NIPUMEHEHUE AIEKTPOJIU3a. DIEKTPUUECKUN
TOK B Tazax. HecamocTosATenpHBII U CaMOCTOSTENbHBIA pa3psaabl. PaszinuyHble THIBI
CaMOCTOSITEJILHOTO pa3psiia U UX TeXHHuYeckoe npumeHeHue. [lnasma. DnekTpuyeckuil TOK B
BaKkyyMe. JIByXdIeKTpoaHas 3JIEKTPOHHAs JIaMIla — JAHMOA. TpexianieKTpojHas 3JIEKTPOHHAs
Jamma — TPHUOJ. DJEKTPOHHBIC MYyYKH. DJIEKTPOHHO-TyuYeBasi TpyOKka. DIEKTPUUYECKHIl TOK B
nonynpoBoaHuKkax. CoOCTBEHHass M TMPUMECHAsl 3JICKTPOINPOBOAUMOCTh MOIYNPOBOIHUKOB.
DNEeKTPOHHO-IBIPOUHBIN nepexon (p—n-nepexon). IlomynpoBonuukoBsiii quon. Tpanzucrop.
TepmucTopsl U GOTOPE3UCTOPHI.

JEMOHCTPALIMA

— BUACOPWIBM PO TEXHUYECKOE MPUMEHEHHE AEKTPOIIN3a, IU1a3My, pa3InyHbIe TUIIBI
CaMOCTOATENIBHOIO pa3psia U UX TEXHUYECKOE IPUMEHEHUE;

—TIOTYIIPOBOAHUKOBAST AJIEKTPOHHMKA: JJIEKTPOHHBIE JIaMIIbl pPa3HbIX rabapUTOB,
HOJIYTIPOBOIHUKOBBIE JMO/IbI M TPAH3UCTOPBI, T€YaTHBIE IUIAThl U COOPKA HA HUX 3JIEKTPOHHBIX
cxeM. HHterpanbHble cxeMbl (Kak OTHeNbHbIe (PYHKLIMOHAIbHbIE AJIEMEHTHI), OOJbIINe
unrerpanbhbie cxemsl (BUC).

MarauTHoe 1moJjie ToKa

MaruuTHblE B3aUMOAECHUCTBHSA. MarHuTHoe noJjie TOKOB. BEKTOp MarHUTHOM WHIYKLIHH.
[ToTox MarHUTHOM MHAYKUMU. JINHUM MarHUTHON MHAYKIMHU. 3akoH buo—CaBapa—IJlannaca.
3akoH Awmmepa. CucTeMbl €AWHUI] JJII MarHUTHBIX B3auMojaeucTBUi. [IpumeHeHus 3akoHa
AmMriepa. DIeKTpOU3MEpUTENbHbIE NMPUOOPHI. JleHiCTBHE MAarHUTHOrO MOJS Ha JBUKYILIUICS
3apsan. Cuna Jlopenua. [Ipumenenune cuinbl Jlopenua. Lluknnuecknii yCKOpUTED.

JEMOHCTPALIMA

—TIPOBOJHUK C TOKOM — MUCTOYHHUK ¥ MHIUKATOP MAarHUTHOTO MOJIS;

— OMBIT DPCTENA;
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— BUACO(PUIBM PO COBPEMEHHBIE YCKOPHUTEH 3apsKEHHBIX YacTHIL.

DJIEKTPOMATHUTHASA UHIAYKIMS

OTKpbBITHE PIEKTPOMAarHUTHOW MHAYKIMH. [IpaBmiio JleHna. 3aKoH 3aeKTpOMarHUTHOM
uHayKuuu. BuxpeBoe anektpudeckoe nosie. IC MHAYKIMU B ABMKYIIUXCS MPOBOJHUKAX.
WNHayKIMOHHBIE TOKM B MacCUBHBIX IIpoBoAHMKAX. CamonHayKus. MHIYKTUBHOCTb. DHEPIUs
MarHMTHOTI'O IOJIS TOKA.

JEMOHCTPALIM

—SIBJICHUE AJIEKTPOMATHUTHON UHIYKIUU;

—IPUHLMI '€HEepaluy IEPEMEHHOIO TOKa;

—MWHIyKIMOHHBIE TOKH B MACCUBHBIX MPOBOJHUKAX (BHI€0IEMOHCTpALMA);

—TpaHchopManus NEPeMEHHOTO TOKa.

MarsuTHbIe CBOMCTBA BelIeCTBA

MarnuTHas NpPOHULAEMOCTh — XapaKTEPUCTUKA MArHUTHBIX CBOMCTB BellecTB. Tpu
Kjlacca MarHMTHbIX BemiecTB. OObsicHeHue mnapa- M guamarserusma. OCHOBHBIE CBOMCTBa
deppomaraeTukoB. O nmpupoxae Geppomaraernzma. [Ipumenenne GpeppoMarHeTUKoB.

JEMOHCTPALINN

Koneb6anus n BOJIHBI

Mexanuyeckue KoJjiedaHust

Knaccudukanus xonebanuii. YpaBHEeHHE ABIKEHHS TPYy3a, MOJIBEIICHHOTO HA MPYKHUHE.
VYpaBHeHUe BHXKEHHUS MAaTeMaTHYeCKOro MasTHUKA. ['apMoHMueckue koinebanus. [lepuon u
4acTOTa rapMOHMYECKUX Kosebanuil. Pa3za konebanuii. OnpeneneHne aMIUIMTY 1l 1 HAYaJIbHON
¢da3pl U3 HayalbHBIX YyciOBUH. CKOpOCTh M YCKOPEHHME INPU TapMOHUYECKHX KOJIeOaHUsX.
[IpeBpamenuss sHepruu. 3aTyxaromue KosneOaHus. BwiHyXIeHHble KosiebaHus. Pe3oHaHc.
CrnoxeHue rapMoHHUYecKuX Konebanuid. CrekTp konebaHuil. ABTOKoIe0aHMs.

JEMOHCTPALIMA

— pa3JMyHbIe BUJIbI KOJIEOATEIHLHOTO IBUKECHHUS;

— PE30HaHC;

— BUACOPMIBM PO aBTOKOJIEOAHUS.

JJleKTpHYecKHe KoJie0aHus

CBoOOHBIE U BBIHYKJIEHHBIE dJIeKTpHueckue konebanus. [Ipouecchl B konedaTenbHOM
KoHType. @opmyiia Tomcona. [lepeMeHHbIN 2JIEKTpUYECKUi TOK. [[elCTBYIOIINE 3HAUEHU S CUITBI
TOKa U HanpspKeHusl. Pe3uctop B 1ienu nepeMeHHoro Toka. KonaeHncaTop B 1€y NEPEMEHHOTO
ToKa. KaTylika MHAYKTUBHOCTH B LI IEPEMEHHOT0 TOKa. 3akoH OMa JuIsl LIeN IEPEMEHHOT0
TOKa. MOIIHOCTh B LI€NU NEPEMEHHOTO TOKAa. Pe30HaHC B 3JIEKTpHUYECKOW Lenu. JlaMImoBbIi

reHepaTop. ['eHepaTop Ha TpaH3UCTOpE.
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JEMOHCTPALIMA

—TEpPEeMEHHBIN TOK (BUICOIEMOHCTPALUS).

IIpousBoacrBo, mepegava, pacnpefeleHHe M HMCIOIb30BaHHE JJICKTPHYECKOM
IHEPIrUH

I'enepupoBaHne  3JIEKTpUYECKOW  BHepruu. I'eHeparop  nepeMEHHOro  TOKa.
Tpanchopmarop. Bempsmienue nepemerHoro Toka. Tpexdasznpiii Tok. CoequHeHHE 00MOTOK
remeparopa TpexdasHoro Toka. CoeauHEHHE TNOTpeOHUTENeH JIEKTPHUUECKOM SHEPrum.
ACHHXpPOHHBIM  dJeKTpojaBurarenb. Tpexdasubiii  Tpancpopmarop. IIpomsBomctBo U
MCII0JIb30BaHUE JIEKTPUUECKOH dHepruu. [lepenaya u pacnpeneneHue 31eKTpUIECKON SJHEPTUil.
D¢ dexkTrBHOE NCTIOIB30BAHUE IITEKTPUIECKON IHEPTHH.

JEMOHCTPALIMN

—BuJeo0pWIbM NP0 MPOU3BOJACTBO, Iepenady, pacupenesieHue U 3¢pdexkTuBHOe
MCII0JIb30BAaHUE DJIEKTPUUECKON IHEPTUH.

Mexanu4eckue BOJIHbI. 3BYK

Bonnosslie sBienus. [lonepeunsie BonHbl. JnuHa BojgHbBL. CKOPOCTh pacpOCTpaHEHUs
BOJIHBL. [IpononbHble BOJHBI. YpaBHeHue Oeryimieil BoiaHbl. CTosuMe BOJHBI Kak CBOOOJHBIC
KosiebaHus Tes. BosHbl B cpene. 3BykoBble BOJIHBL. CKOPOCTH 3ByKa. My3bIKallbHbIE 3BYKU U
LIYMBI.

I'pomkocts 1 BbicoTa 3Byka. TemOp. /lnama3zoHsl 3BYKOBBIX 4acTOT. AKYCTUYECKUI
pe3onaHc. Mznyuyenue 3Byka. YibTpa3ByK M HH(pa3Byk. WHTepdepenius BoaH. [Tpuniun
['oiirenca. 3akoH oTpaxkeHus BojH. [Ipenomnenue BonH. Judpakuus BoyH.

JEMOHCTPALIMN

—pa3Iu4HbIE BU/IbI BOJIH (BUI€0I€MOHCTPALUS WM HATyPHBIM SKCIIEPUMEHT).

JICKTPOMATHUTHBIEC BOJTHBI

CBsi3p MeXJ1y NEPEMEHHBIM D3JIEKTPUYECKMM M IEPEMEHHBIM MAarHUTHBIM IOJISIMH.
DNEeKTpOMarHuTHOE IoJie. DJIEKTPOMarHuTHas BOJHA. M3i1ydeHue >JeKTPOMarHUTHBIX BOJIH.
Knaccuueckas Teopuss u3IydyeHHs. OHEpPrust d3JIEKTPOMarHUTHON BojHBL.  CBoOMCTBa
ANIEKTPOMarHuTHBIX BOJMH. M300perenue paguo A. C. IlomoBsiM. IlpuHIMOBl pagmnocBssu.
AmmuintyaHas Mmonyisius. JlerektupoBanue kosebanuid. IlpocTedmmii paauonpueMHUK.
CyneprerepouHHbIA NTpUeMHUK. Pacnpoctpanenue paaunoBosiH. Paawonokamnuda. [lonarue o
TeJIEeBUICHNN. Pa3BUTHE CPENCTB CBA3H.

JEMOHCTPALIMA

—omnsIThl ['epua;

— BHUJICO(QMIIBM PO PAIMOCBS3b U TEJIIEBUICHUE;

— CBOMCTBa OJICKTPOMArHUTHBIX BOJIH.
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Onrtuka

Pa3BuTHe B3ry1/10B HA Npupoay cBeta. 'eoMeTpuyeckas onTuka

CBeToBbI€ JIyud. 3aKOH MPSMOJMHENMHOTO pacnupocTpaneHus ceera. @oromerpus. Cuna
cBeta. OcenieHHOCTb. SpkocTh. DoTomeTpsl. [IpuHnun depma M 3aKOHBI TEOMETPUYECKOM
ontuku. Otpaxenue cBera. Ilmockoe 3epkanmo. Cdepuueckoe 3epkano. Iloctpoenue
n300pakeHmii B chepruieckoM 3epKajie. Y BeTuUYeHUe 3epKaa.

[Ipenomnenue ceera. [lonHoe oTpaxenue. [IpenomiieHre cBeTa B IIIOCKOMAPAIIIETbHOM
IIJJACTUHKE U TPEYTOJIbHON MTPU3ME.

[Ipenomnenne Ha cdepudeckoil mnoepxHOCTH. JIuH3a. DOKycHOE paccTosHUE |
ontuyeckas cuia JuH3bl. Popmyna nuH3bL. llocTpoeHne wu300pakeHUil B TOHKOHM JIMH3E.
VYBenuuenue auH3bL. OCBELIEHHOCTh M300pakeHHs, JaBaeMoro JHnH30M. Hemocratku nuH3.
®oroannapat. [Ipoekunonnsiii anmapat. ['na3. Ouku. Jlyna. Mukpockortl. 3pureiabHble TPyObl.
Teneckomnsl.

JEMOHCTPALIUU

—TE€Hb U MOIYTEHb, 36pKaJIbHOE U PACCESIHHOE OTPAaKEHUE, PABEHCTBO yIjla OTPaKEHUS
yIIly HaJeHUs;

— MPEJOMIIEHHE CBETA, I0JJHOE BHYTPEHHEE OTPAKEHUE;

— IPOXOXACHHE CBETa 4Yepe3 IIJIOCKONApaJIeNIbHY0 IUIACTUHKY U TPEYTOJIbHYIO
IpU3MY;

— TPOXOXKAECHUE CBETa dYepe3 COOMPAONIYI0 M PAacCEUBAIONIYIO JIMH3BI C PAa3HBIM
(OKYCHBIM pacCTOSIHUEM;

—BU1e0pUIbM PO ONTHUECKUE TPUOOPHI.

CaeToBbBI€ BOJIHBI

Ckopocts cBera. [Jlucmepcusi cBera. Wutepdepenmus cera. Habmonenue
uHTepdepenun B onrtuke. [lnnHa cBeToBoil BOJHBL. MHTepdepeHIns B TOHKUX TJIEHKAX.
Konba Herotona. Hekoropele npumenenusi untepdepenuuu. dudpaxnus csera. Teopus
mudpakmuu. Judpakuus @Ppenenss Ha mpocThix o0bekTax. Judpakuus Dpaynrodepa.
Hudpakiuonnas pemierka. Pazpemaromass CHocOOHOCTP MHUKPOCKONa M TEJECKOTa.
[Tonepeunocts cBeTOBbIX BOJH. llomsipu3anust cBeta. IlomepedyHOCTh CBETOBBIX BOJIH H
AIIEKTPOMarHuTHas TEOPHsI CBETA.

JEMOHCTPALIUU

—pasioxeHue 0esIoro cBeTa MpH MPOX0XKIESHUH Yepe3 MPU3My;

— uHTepdepennus (B ounpuzme OpeHens, B TOHKHX IUICHKaX, Koyblla HploTOHA) M

mudpakus (Ha KpyriaoM OTBEPCTHH, KPYTJIOM 3KpaHe, JUTMHHON Y3KOil 11e/I1) CBETa,
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—  paznokeHue Oemoro cBeta  TUGPAKIMOHHOM  pEIIETKOW, MPOXOXKIACHUE
MOHOXPOMAaTHYECKOT0 CBETA Yepe3 AU(PaKIIMOHHYIO PELIETKY;

—IIPOXOKJICHUE CBETA Yepe3 MOJISIPU3aTOpP U aHAJIU3ATOP.

HN3ayyeHue U CieKTPbI

Bunsl uznyuenmii. Mcrounuku cBera. CHEKTpbl M CHEKTpajbHBIC MPUOOPHL. Bujsi
cuekTpoB. CrnekrpanpHblii aHanu3. WHppakpacHoe ©  yIbTpa(HOIETOBOE H3IIyUCHHS.
Pentrenosckue syyu. IIkana 31eKTpPOMAarHUTHBIX U3JTyYEHUN.

JEMOHCTPALIMA

— JIMHEWYaThIN CIIEKT);

— BHUACO(PHUIBM PO HCIHOIH30BAHME CIEKTPAJIBHOIO aHAIM3a B Pa3IMUHBIX cpepax
HayKH U JEATEIbHOCTH YEIOBEKA;

— IIKaja 3J1€KTPOMarHUTHBIX U3ITy4EHUM.

OCHOBBI TCOPHH OTHOCHTEJILHOCTH

3aKOHbl AJIEKTPOJMHAMUKM U MPUHLUN OTHOcUTenbHOCTU. OnblT MalikenbcoHa.
[Toctynarel TeOpUH OTHOCUTENBHOCTH. OTHOCUTEIBLHOCTD OIHOBpEMEHHOCTH. [IpeoOpa3zoBanus
Jlopenna. OTHOCHUTENBHOCTH pPACCTOSIHUM. (OTHOCHTEIBHOCTH IPOMEXKYTKOB BPEMEHH.
PensaTuBUCTCKUH 3aKOH CII0KEHMS CKOpOCTel. PensaTuBruCcTCKasd AMHAMUKA. 3aBUCUMOCTD MACChI
ot ckopoctu. Cuaxpodazorpon. CBsI3b MEXIy Maccol M SHEPTHUCH.

JEMOHCTPALIMA

—BHJe0(UIbM PO CTAHOBJICHHUE CIELUATBHON TEOPHH OTHOCUTEIBHOCTH.

KBanToBas ¢usuka

CgeroBble KBaHTHI. [lelicTBus cBeTa

3apoxxaeHue kBaHToBoM Teopuu. Porordpdexr. Teopus doroadpdexra. DPOTOHBI
[Tpumenenue ¢ororddekra. JlaBnenue cera. Xumudeckoe neiictBue cBera. Pororpadusi.
3anuch U BOCIPOU3BECHHE 3BYKa B KUHO.

JEMOHCTPALIMNA

—SIBJICHUS, IPOUCXOASAIIME TPH OCBEIICHUM pAa3JIMYHBIMA HCTOYHMKAMH CBETA
3apsPKEHHON IMHKOBOW IIJIACTUHKH, COEMHEHHOU C DJIEKTPOCKOIIOM,;

—BHJe0(UIBM PO CTAHOBJICHHUE U pa3BUTHE (HOTOrpadruecKoro NCKycCTBa.

AtomHas ¢pusuka. KBantoBasi Teopust

Cnektpanbable  3akOHOMEpHOCTH. (CTpoeHue aromMa. Mogenb TomcoHa. OmnbITh
Pesepdopna. [Tnanerapnas moaens aroma. [loctynatsl Bopa. Monens aroma Bogopoaa o bopy.
OKCHEpUMEHTAJIBHOE J1I0Ka3aTEIbCTBO CYIIECTBOBAHUS CTAllMOHAPHBIX COCTOSAHUN. TpyaHOCTH

teopun bopa. KBaHToBas mexanuka. KopmyckyisspHo-BOJIHOBOM nayanu3M. CooTHoLIEHWE
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HeonpeneneHHocteir ['eiisenOepra. Bomubl BepostHocTu. MHTepdepeHIMs BepOSTHOCTEH.
MHOro31eKTpOHHbIE aTOMBbl. KBaHTOBBIE HCTOUHUKH CBETA — JIa3€PHI.

JEMOHCTPALIMA

—BuaeopuIBLM PO onbITH Pezepdopna;

—J1a3€PBL.

®u3uka aTOMHOIO SI/APa

ATOMHOE SIpO W DIEMEHTapHble YacTUIBl. MeToabpl HAONIOAEHUS M PErHCTpaluu
37IeMeHTapHbIX yacTull. OTKpBITHE €CTECTBEHHOM pajinoakTUBHOCTH. Anbda-, OeTa- u ramma-
u3iydyeHue. PannoakTuBHbIE IIpeBpalieHUs. 3aKOH pPAaJUOAaKTUBHOroO pacnaza. Ilepuop
nonypacnaaa. M3oronsl. [IpaBuno cMmemenus. CKyCCTBEHHOE NMpEBpaIlleHUE aTOMHBIX SIAED.
OtkpeiTue HeiiTpoHa. CTpoeHre aTOMHOTO sijipa. SlaepHble CUIIBI.

OHeprus cBA3U aTOMHBIX saep. McKycCTBEHHas: paJuOaKTUBHOCTb. SI€pHbIE PEaKLIHH.
[enenue saaep ypana. Llennsle sinepHble peakuuu. S nepHsiii peakTop. TepMosaepHbIe peakLinu.
[Ipumenenue sinepHoil 3Hepruu. IlosydyeH paauMOAKTHUBHBIX HM30TONOB M HX IPHUMEHEHHE.
buonornueckoe AeiMCTBUE PAIMOAKTUBHBIX U3JIyYEHUH.

JEMOHCTPALIMNA

—JIEHCTBUE Ta30pa3psIIHOTO CUETYHKA;

—BHJCO(WIBMBI TIPO METOJbI HAONIOACHUS M PETUCTPAIMH AJIEMEHTAPHBIX YaCTHIL,
AJIEPHBIN PEAKTOP, UCIIOJIb30BaHUE PAJTUOAKTUBHOIO U3JIyUYEHHUsI B PA3JINUHBIX LEIAX.

JJIeMeHTapHbIe YaCTHIbI

Tpu »rama B pa3BUTUM (UMKKU DBJIEMEHTapHBIX 4YacTHll. OTKpbITHE MO3UTPOHA.
Antnyactunpl. Pacman Heittpona. OtkpbiTe HeWTpuHO. IIpomexyTouHble OO030HBI —
MEPEHOCUUKH cla0bIX B3auMoieicTBUI. CKOIBKO CYIIECTBYET 31€eMEHTapHbIX yacTull. KBapku.
B3aumoneicterue kBapkoB. [ TIFOOHBI.

JEMOHCTPALIMA

—BU1€0pUIbM NP0 OTKPHITUE PA3TUUYHBIX 3JIEMEHTAPHBIX YACTHII.

JIABOPATOPHBIN ITIPAKTUKYM

1. W3ydyeHne TemmepaTypHOM 3aBUCHUMOCTH  CONPOTHBIIEHHS  METAJJIOB U
MOJIyTIPOBOIHUKOB.

2. W3ydyenue mporecca MPOXOKIACHHUS JIIEKTPUUYECKOIO TOKa B  pacTBOpPax
IIEKTPOJIUTOB.

3. N3y4eHne nosrynpoBOHUKOBOTO THOAA.

4 W3ydeHne pe3oHaHca B LIENU IIEPEMEHHOTO TOKA.

S. H3mepeHne eMKOCTH KOH/IEHCATOpa U MHIYKTUBHOCTH KaTyIIKH.

6 W3mMepeHune nokasatelis IpeloMIIEHHUS CTEKIIa IPHU MOMOIIU MUKPOCKOIIA.
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N3mepenue pOKyCHOTO pacCTOSIHHS pacCEUBAIOIICH JIMHBHI.
HccnenoBanue nHTephEpeHIINN CBETA.

HccnenoBanue nudpakiuy cBera.
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I1l. TEMATHYECKOE IINTAHUPOBAHHUE

10 xiace
Ne i/t HaumenoBanue paznena Kon-Bo
4acoB
1 BBEJIEHUE. 4y
MEXAHMUKA. 73u.
2 Kunematuka Touku. OCHOBHBIE IOHATHS KUHEMATHKHU. 26 4.
3 Junamuka. 3akoHbl MexaHuku HproToHa. 8 u.
4 Cuiibl B MEXaHUKE. 11 4.
5 Heunepuuaneusie cuctembl orcuera. Cuiibl HHEPIUU. 4y,
6 3aKOHbBI COXPaHEHUSI B MEXAHUKE. 10 4.
7 JIBu>KeHMEe TBEPOIO Tela. 2y,
8 Craruxka. 8 u.
9 Mexanuka J1eOpMHPYEMBIX TEJI. 44,
MOJIEKYJISAPHASA ®PU3UKA. TEPMOJAUHAMUKA. 44 vy,
10 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOpHUH. 3.
11 Temmnepatypa. ['a30BbIe 3aKOHBI. 8 4.
12 MounekynsipHO-KUHETHYECKasi TEOPUS UI€aIbHOTO rasa. 11 .
13 3aKOHBI TEPMOINHAMUKH. 10 4.
14 B3anMHble npeBpaleHust KHUJIKOCTEeN U ra3os. 6 4.
15 [ToBepXHOCTHOE HATSAKEHUE B KUIKOCTSX. 4 u.
16 TBepable Tena U UX NPEBpPAILCHUE B )KUAKOCTH. 8 4.
IJIEKTPOANHAMMKA. 40 4.
17 DNeKTpOoCTaTHKA. 24 y.
18 3aKOHBI IOCTOSTHHOTO TOKA. 16 .
19 JJABOPATOPHBIU TPAKTUKYM. 9y,
20 IToBTOpEHUE U pe3epBHOE BpeMs. Su.
Bcero 181 4.
11 xknacc
Ne n/m HanmenoBanue pasnena Kon-Bo
4acoB
IJIEKTPOANHAMMKA. 32 u.
1 DNEKTPUUECKUN TOK B Pa3IMYHBIX CPEAaX. 11 u.
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2 MarnuTHO€ noJje Toka. 10 4.
3 DNeKTpOMarHuTHasE UHIYKIUS. 9y.
4 Mar»uTHble CBOMCTBA BEIIECTBA. 2 4.
5 KOJIEBAHUSA U BOJIHBI. 42 vy,
Bpamenue tBépaoro tena. Mexannueckue KoiaeOaHus. 11 4.
6 DneKTpuYeCcKHre KojieOaHusl. 12 4.
7 [IpousBoncTBO, mepenava, pacrpeneieHue W HCIOJIb30BaHUE | 6 u.
AIEKTPUYECKOU SHEPIUH.
8 MexaHu4ecKre BOJTHBI. 3BYK. 9y,
9 DJIEKTPOMArHUTHBIE BOJIHBI. 9u.
OIITHUKA. 36 4.
10 Pa3BuTHe B3r1s110B Ha pupoay ceera. ['eomerpruueckas ontuka. | 19 u.
11 CBeTOBBIE BOJIHBI. 14 4.
12 W3nyueHue u crieKTpsl. 3.
13 OCHOBbI TEOPUU OTHOCHUTEJIBHOCTMU. 94y.
14 KBAHTOBAS ®U3UKA. 42 u.
CeToBBIC KBaHTHI. [lelicTBHs CBETA. 10 4.
15 AtomHas ¢usuka. KBanroBas Teopus. 10 4.
16 ®du3nka aTOMHOTO SApa. 17 4.
17 OneMeHTapHbIE YaCTULIBI. Su.
18 JJABOPATOPHBIN ITIPAKTUKYM. 10 4.
19 IloBTOpEHHNE N pe3epBHOE BpeMs. 6 u.
Bcero 182 u.

V. Kputepuu oneHok no ¢pusuke

O1neHka oTBEeTOB Yuyamuxcs

Ounenka 5 craBUTCS B TOM Cllydae, €ClIM y4allMicsl MOKa3bIBaeT BEPHOE IOHUMAaHHE

(I)PI3H‘-ICCKOI>1 CYHIHOCTU pacCMaTpuBaCMbIX SIBIICHUH U SaKOHOMCpHOCTeﬁ, 3aKOHOB H TCOpHﬁ,

Aa€T TOYHOC OHNPCACIICHUC U HUCTOJIKOBAHHUEC OCHOBHBIX HOHHTHf/'I, 3aKOHOB, TCOpHﬁ, a TaKXeE

IMPaBUJIBHOC OIIPCACIICHUE (1)PI3I/I‘—IGCKI/IX BCJIIMYHMH, HX CIUHHUI H croco0oB HU3MCPCHUA;

MPABWJIBHO BBIMOJIHIET YEPTEX U, CXEMbl M TpaduKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHy,

COIIPOBOKAACT paCCKa3 HOBBIMHU ITPUMCPAMHU, YMCCT IIPUMCHUTDL 3HAHUA B HOBOM CUTyalllu IIpU

BBITIOJTHCHHUHU TTPAKTUYCCKUX SaﬂaHHﬁ; MOXKET YCTAHOBHUTH CBA3b MCIKAY HU3YUACMbIM U PAaHEC

M3YYEHHBIM MaTepUaJIoOM IO Kypcy (DU3HKH, a TAK)KE C MAaTepUaIoOM, YCBOEHHBIM IIPH U3yUYE€HUHU

JIPYTHUX MPEIMETOB.
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Ouenka 4 CTaBUTCS, €CIIM OTBET YUYCHHKA YAOBIETBOPSET OCHOBHBIM TPEOOBAaHUSAM K
OTBETY Ha OIICHKY 5, HO JaH 0e3 MCIOJb30BaHMs COOCTBEHHOTO IUIaHA, HOBBIX MIPUMEPOB, 0e3
NPUMEHEHHs 3HAHWA B HOBOHM CHUTYyallH, O€3 HWCIIONIb30BaHUS CBSI3€H C paHee W3yUYCHHBIM
MaTepHajioM U MaTEpUaIOM, YCBOCHHBIM NPH M3YyYCHHH JPYTHX MPEIMETOB; €CIIU yYaIIUNUCs
JOITYCTHJI OJTHY OLITUOKY WIT HE O0Jiee IBYX HEJT0YCTOB H MOXKET MX UCIIPABUTH CAMOCTOSITEIIEHO
WIN C HEOOJIBIION MOMOIIBIO YUUTEIIS.

Ounenka 3 CTaBUTCS, €CIIM yYalIUICS TPABHILHO TMOHUMAET (PM3MUYECKYIO CYIIHOCTH
paccMaTpUBAEMBbIX SIBICHUIH M 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS OTACIbHBIC TIPOOEITBI B
YCBOGHHHM BOINPOCOB Kypca (U3HMKH, HE TMPEHATCTBYIONINE TAIbHEHIIEMY YCBOCHHUIO
MPOrpaMMHOTO MaTepuaja; yMeeT MPUMEHSTh IMOJNyYCHHbIC 3HAHUS MPHU PEHICHUH MPOCTHIX
3aJ1a4 ¢ UCTIOJIB30BaHNEM T'OTOBBIX (DOPMYIT, HO 3aTPYIHSACTCS MPU PEHICHUH 3a/1a4, TPEOYIOMIIX
npeoOpa3oBaHus HEKOTOPhIX (GOpMyI; AOMyCcTUN He Ooyiee OAHOW TpyOoOil OMMOKU U JIBYX
HEJ0YETOB, He OoJiee 0/1HOM rpyOoit 1 01HOM Herpy0oit ommOKu, He OoJiee IBYX-TPEX HETPYyObIX
OIMOOK, OJTHON HErpyOOii OIMOKY U TPEX HEJJOYETOB; TOMYCTUII YETHIPE WM MSTh HEJIOUETOB.

OueHka 2 CTaBUTCS, €CIIM yYalIUICS HE OBJIAJe]l OCHOBHBIMH 3HAHUSMHU U YMCHHSMU B
COOTBETCTBUH C TPEOOBAaHUSMH IPOTPAMMBI M JIOIYCTHII OOJIbIIIE OIIUOOK M HEJ0YETOB, YEM
HEOOXOIMMO JIJIsl OLICHKH 3.

Ounenka 1 craBUTCS B TOM Cllydae, €CIM yUYEHUK HE MOXKET OTBETHTHh HU Ha OJHWH W3
MOCTaBJICHHBIX BOIIPOCOB.

OneHKa NHCLMEHHBLIX KOHTPOJLHLIX Pa0doT

Ouenka 5 craBuTCs 3a paboTy, BBINOJIHEHHYIO OJHOCTHIO 0€3 OIIMOOK U HEeJ0UETOB.

Ouenka 4 craButcs 3a paboTy, BHITOJIHEHHYIO TIOJTHOCTBIO, HO TIPH HAJIWYHH B HEW HE
OoJiee 0THOM HErpyOOi OIIMOKHK U OJTHOTO HEo4UeTa, He OoJiee TpeX HEJ0UETOB.

Ouenka 3 cTaBUTCS, €CIIM YYEHHUK IPABUIIBHO BBIMOJIHUI HE MeHee 2/3 Bcell paboThl UiH
JIOITyCTUIT He 6oJiee 0fHOM rpy0oii oMOKH 1 IBYX HEA0YETOB, He Oosiee 0AHOoI rpy0oii 1 oiHOM
HerpyOoil omuOku, He Oojiee TpeX HErpyObIX OIMMOOK, OJHOW HErpyOoi OmMOKH M Tpex
HEJIOYETOB, IPY HAJTMYWHU YETHIPEX-TIATH HEIOUETOB.

Ouenka 2 cTaBUTCS, €CIIM YUCIIO OMIMOOK U HEJJOYETOB MPEBBICHIIO HOPMY JIJIS OLICHKH 3
WJIY TIPAaBUIIBHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

Ouenka 1 cTaBuTCSI, €CITM YICHUK COBCEM HE BBITIOJIHWI HU OJHOTO 33/IaHUsI.

OueHka JadopaTopHbIX PadoT

Ounenka 5 craBUTCA, €CIAM YyYalIMHCS BBIIOJHIET pabOTy B IOJHOM OOBEME C
COOJIIOJIEHEM HEOOXOAMMOM IOCHIEeI0BaTEIbHOCTH TPOBEJCHHUS ONBITOB U H3MEPEHUH;
CaMOCTOSITENIbHO W paIlMOHaJbHO MOHTHUPYET HEoOXoquMoe O0O0py/lIOBaHHE; BCE OMBITHI

IMPOBOAUT B YCIIOBUAX U PEIKHUMAX, O6€CH€‘II/IBaI-OHII/IX IMMOJIYUCHHEC IMPABUJIBHBIX PE3YJIbTATOB U
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BBIBOJIOB; COOJNIIO/IaeT TpeOOBaHMs NpaBWI O€30MacHOrO TPyJa; B OTUETE MPABUIBHO U
AKKypaTHO BBITIOJIHSET BCE 3allUCH, TAOJUIIbI, PUCYHKH, YEPTEKH, TrpadUKH, BHIUUCIICHUS;
NPaBUJIHHO BBIMOJHIECT aHAIU3 TIOTPEITHOCTEH.

Ouenka 4 cTaBUTCS, €CITU BBITIOJIHEHBI TPEOOBAHMS K OIICHKE 5, HO OBLIO OIYIIEHO J1Ba-
TPH HeJoueTa, He 0oJiee OAHON HerpyOoil OIMOKK U OJTHOTO HEJI0UYeTa.

Ouenka 3 craButTcs, eciau paboTa BBIMOTHEHA HE TIOJHOCTHIO, HO 00bEM BBIITOJIHEHHOM
YaCcTH TAKOB, YTO IO3BOJISCT MOJYYHTh MPABWIIbHBIC PE3yJIbTaThl M BBIBOJBI; €CIIM B XOJ€
MPOBE/ICHUS ONBITA K U3MEPEHUH OBLTN JIOMYIIEHBI OITHOKH.

Ouenka 2 ctaBUTCSA, €CJid pabOTa BBIMOJIHEHA HE MOJIHOCTHIO U 00BEM BBITOIHEHHOM
4acTH pabOThl HE MO3BOJSCT CJeNaTh IPABUIIBHBIX BBIBOJOB; €CJIM OIBITHI, HW3MEPCHHS,
BBIYUCIICHHSI, HAOJIIOACHHUS TIPOU3BOIMIIUCH HEITPABUIIBHO.

Omnenka 1 cTaBUTCsI, €CIIM YYaIUiiCs COBCEM HE BBITIOIHUI padoTy.

Bo Bcex ciryuasix OIlCHKAa CHW)KAETCsl, €CJIM YUYSHHK He cOOJroan TpeOOBaHUN TPaBUII
0e30macHoOTo Tpya.

IlepeyeHb OIINOOK

I'pyovie omuoku

1. He3Hanue onpeienieHnii OCHOBHBIX TIOHATHHN, 3aKOHOB, TPABHII, OCHOBHBIX TIOJIOKEHUI
TeopuH, (Gpopmyi, OOMIETPUHATHIX CHMBOJIOB 0003HaueHUs (PU3UYECKUX BEITUYMH, SAUHUI] MX
U3MEpEHUsI.

2. HeymeHue BBIIENATH B OTBETE IVIABHOE.

3.HeymeHnune npuMeHSATh 3HAHUS A pEIICHUS 337a4 U OOBSICHEHUS (PU3HMUECKUX
SIBJICHHIA; HETIPAaBIUIILHO C(OPMYITHPOBAHHBIE BOTIPOCHI 33]1a4M MJIM HEBEPHBIE OOBSCHEHUS X012
€e PEelICHHUs; He3HaHWE TPUEMOB pEIIeHUs 33]ad, aHAIOTUYHBIX paHee PEIEHHBIM B KIIACCE,
OLIMOKH, TMOKa3bIBAIOIME HENpPAaBUIbHOE IMOHMMAaHHE YCJIOBUS 3a/a4d WIM HENpPaBUIbHOE
UCTOJIKOBAaHUE PEILICHUS.

4. HeymeHue 4uTaTh ¥ CTPOUTH IpadMKH ¥ IPUHIIUITHATIEHBIE CXEMBI.

5. Heymenne moarotoBuTh K pabOTe yCTAaHOBKY WJIM JabopaTopHOE 000pYIOBaHUE,
IIPOBECTHU OIBIT, HEOOXOMMBbIE PacYeThl WM UCIIOIb30BATH MOIy4YEeHHbIE TAHHBIE [ BEIBOJIOB.

6. HeOpexxHoe OTHOIIEHHE K J1a0opaTopHOMY OOOpYAOBAaHMIO W HM3MEPHUTEIbHBIM
npubopam.

7. HeymeHwue onpeennTh MOKa3aHUe U3MEPUTEIILHOTO TPUOopa.

8. Hapymenne TpeGoBaHMii mpaBmi1  0€30MaCHOTO TpyJAa TMpPH  BBINOJHEHUH

9KCIICPUMCHTA.

Hezpyovie ouuobxu
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1. Herounoctu (opMyIHpPOBOK, ONpeeIeHUH, MOHITUH, 3aKOHOB, TEOPHiA, BBI3BAaHHbIC
HEMOJIHOTOM OXBaTa OCHOBHBIX IPHU3HAKOB ONPEAEISIEMOro IMOHSTHS; OIIMOKH, BHI3BAaHHBIC
HECOOJIIOZICHUEM YCIIOBUI NPOBEIECHHUS OIbITA WIIM U3MEPEHHH.

2. Ommbku B YCJIOBHBIX 0003HAaYEHUAX HaA MNPUHOUIIKAIIbHBIX CXCMaX: HCTOYHOCTHU

4epTexel, TpaguKoB, CXEM.
3. [Ipomnyck nian HETOYHOE HATMCAHWE HAMMEHOBAHUH €TUHHI (PU3NIECKUX BEITHUMH.

4. HepaunoHambHBIN BBIOOP X0/ PEILICHHUS.

Heoouemui
1. HeparnmoHnanbHbI€ 3aIUCH TIPU BBIYUCIICHUSX, HEPAIlMOHAIBHBIC IIPUEMbI BBIYUCIICHUH,

peoOpa3oBaHuil U pelIeHUH 3a1a4.

2. Apudmerrueckue OmMOKKA B BBIYUCICHUSX, €CIIA OTH OMIMOKU Tpy0O HE MCKaXaroT

pEabHOCTD MOTYYEHHOTO pe3yJIbTaTa.
3. OTaenbHbIE OTPENIHOCTH B (POPMYIUPOBKE BOIIPOCA MIIU OTBETA.

4. HeOpexHOE BBITIOJHEHUE 3AITUCEH, YePTEKEH, CXeM, Tpa(UKOB.

5. Oporpaduyeckre u MyHKTyalIMOHHBIE OIIHOKH.
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