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Pabouass mporpamma pazpaboTaHa B COOTBETCTBMM C HOPMAaTHUBHO-IPAaBOBBIMU
JIOKYMEHTaMU:

1. Oenepanpubiii 3akoH «OO0 oOpazoBanmu B Poccuiickoit denmeparum» OT
29.12.2012

N 273-®3 (pexn. ot 12.05.2019r.)

2. @enepalibHbIl TOCYIapCTBEHHBIN 00pa30BaTENbHbIN CTaHAAPT CPEAHETO OOLIETO
o0Opa3oBaHMs, YTBEPKIEHHBIH MPHUKA30M MHHHCTEPCTBA oOpazoBanust U Hayku PO or
17.05.2012 r. Ne 413 (penaxuus ot 29.06.2017 r.)

3. CanlluH 2.4.2.2821-10 «CaHuTapHO-3MTUAEMUOJIOTHYECKHE TpeOOBaHUS K
YCIOBUSAM M OpPraHU3alUM OOydeHHs B 00IIE00pa30BaTENbHBIX YUPEKACHUAX» (YTBEPIKICHBI
MMOCTAaHOBJICHHEM [ JTaBHOTO TOCyJapCTBEHHOTO caHuTapHOro Bpada P® ot 29 nexabps 2010r.
Nel89, 3apeructpupoBannbiM B Muntocte Poccun 3 mapra 2011r., peructpalilnoHHbI HOMEP
1993 ¢ uzMmeHeHHsIMU W JgonojHeHusMH OoT 29 uroHs 2011r., 25 nekabps 2013r., 24 HosAOps
2015r.)

4. OcHoBHOH 00pa3zoBaTeNbHON MpOrpaMmbl cpeHero odmero odpazosanus [ bOY
COHI «OL» umenu I'epost CoBerckoro Coro3a qromtokuna ['.K. c. Ctapoe Dmre0eHbKUHO

OO6pazoBarenbHbIN Mpoliecc 00ecreunBaeTcs yaeOHUKaMU, BXOISIINMHU B I€HCTBYIOIIHIA
benepanbHBINA IEpeYeHb YICOHUKOB.

[lepeuenp yueOHUKOB €KErOJHO YTBEPKAAETCS IPUKA30M JIUPEKTOpA MO HIKOJIE.

MHNOACHUTEJBbHASA 3AIINCKA

[Tporpamma cocTaBiieHa Ha OCHOBE:

— TpeboBaHMIi K pe3ybTaTaM OCBOCHHUSI OCHOBHOU 00pa30BaTeIbHON MPOTrPaMMBI CPETHETO
obmero ob6pazosanust (OOIT COO), mpexacraBieHHbIX B DepepalbHOM TOCYIapCTBEHHOM
obpazoBarensHoM ctangapte (PI'OC) cpennero obiero oopa3oBaHus;

— IIpumMepHOIt OCHOBHOM 00pa30BaTENIbHON MPOrpaMMBbI CPETHETO 00IIEro 0Opa3oBaHus.

B Heil Takke yuTeHBI OCHOBHBIC HJIEH U TIOJI0KEHHUS TIPOTPaMMBbI (POPMHUPOBAHUS U PA3BUTHSI
YHUBEPCAJIbHBIX YUEOHBIX IEHCTBHM JUIsI CpeiHero (II0JIHOro) oo1ero o0pa3oBaHus U coOI01eHa
MIPEEMCTBEHHOCTD C PUMEPHOH MporpaMMoii o GU3MKe JJIsi OCHOBHOTO 00IIeTro 00pa3oBaHusl.

B paOoueii nporpammMe Ui crapuieid LIKOJBI MPETyCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX
BHJIOB JIESATEILHOCTH, MPECTAaBICHHBIX B MPOTPaMMe OCHOBHOTO OOIIET0 00pa3oBaHUsI.

OCOoOeHHOCTH IPOTrPaMMBbI COCTOSIT B CJIEAYIOLIEM:

— OCHOBHOE€ COJIEpXKaHHE Kypca OPHEHTHPOBAHO Ha ocBoeHHEe DyHIaMEHTAIBHOTO spa
coJiepkaHus (U3HMUECKOro 00pa30BaHMUs;

— OCHOBHOE CO/Iep)KaHUe Kypca TpEeACTaBICHO JUIsi 0a30BOTO M YIITyOJEHHOTO ypOBHEH
U3Yy4YeHHUsI (PU3UKH;

— 00béM M TIOyOMHa WM3y4YeHUs Y4eOHOro MaTepuayia OMNPEAEISAIOTCS OCHOBHBIM
CoJZIep)KaHWEM Kypca W TpeOOBaHUSIMH K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTebHOU
MpOrpaMMbl M TOJIYYAIOT JAIBHEUIIYI0 KOHKPETH3allMI0 B MPUMEPHOM TEMaTHYECKOM
TUTAHUPOBAHWH;

— OCHOBHOE COJIepKaHHe Kypca U MPUMEpHOE TEMAaTUYEeCKOe IIAHMPOBAHUE OMPEIEISIOT
COJZIep)KaHWEe W BHJBI JCATEIBHOCTH, KOTOPBIE TOJDKHBI OBITHh OCBOCHBI OOYYArOIIMMUCS TPH
n3ydeHu” pu3uku Ha 6a30BOM M yriIyOJIEHHOM YPOBHSX;

— B IpoTrpaMMe COJCPXKHUTCS TPUMEPHBIA TepeueHb JTa0OpaTOPHBIX M TPAKTUYECKUX
paboT, He Bce M3 KOTOPHIX 00s3aTEeIbHBI /IS BHITIOJTHECHUS,

YUUTEIb MOKET BBIOPATh U3 HUX Te, IJIs MPOBEIECHHUS KOTOPBIX €CTh COOTBETCTBYIOIINE YCIOBUS
B LIKOJIE.

OcBoenne  mporpamMmbl 1o (u3uke  oOecreyuMBaeT  OBJIAJCHHE  OCHOBaMH
y4eOHO-HCCIIEeIOBATEIbCKON  I€ATEIbHOCTH, HAyYHBIMM METOJaMH pPEIleHUs Pa3IuYHbIX
TEOPETUYECKHUX M MPAKTUYECKUX 3a/1a4.

Metonomornueckorl ocHoBoM @I'OC COO aBnsgeTCS CUCTEMHO- OEATEILHOCTHBINA MOAXO/I.
OcHOBHBIE BHUIbI YUEOHOU NEATETHHOCTH, MPEACTABICHHBIE B TEMAaTHYECKOM IUIAHUPOBAHHUU



NaHHOW pabouell mporpaMMbl, MO3BOJIAIOT CTPOUTH MPOLECC OOYy4YEHHS Ha OCHOBE JIaHHOTO
nojxonaa. B pesynprare KoMneTeHInH, CPOPMHUPOBAHHBIE B IIIKOJIE MTPHU U3YyUCHUU (DU3UKH, MOTYT
BIIOCJIEJICTBUU MEPEHOCUTHCS yYAIIUMUCS Ha JII0ObIE )KU3HEHHbIE CUTYAIIHH.

Pabouas mporpamMma BKIIIOYAET CIESAYIOIINE Pa3/IeIib:

1. TloscautenbHas 3amMcKa, B KOTOPONM KOHKPETU3MPYIOTCS OOIIME IIEIU CPEIHETO
o0pa3zoBaHus ¢ y4ETOM crieUpHUKN (PU3UKH KaK y9eOHOTO MpeMeTa.

2. O61as XapaKTepUCTUKA y4eOHOrO IPEIMETA.

3. Mecro Kypca QU3HMKU B y4eOHOM ILIaHE.

4. Pe3ynbTarhl OCBOEHHS Kypca (PU3UKU — JIMYHOCTHBIE, METAIPEAMETHBIE U IIPEAMETHBIE.

5. Cozeprxanue Kypca pU3HKH.

6. IlpuMepHOE TeMaTHYECKOE IIAHMPOBAHUE C ONPENEIECHUEM OCHOBHBIX BUIOB YUeOHOM
JESITeIbHOCTH yYaIlluXcs IPU U3YYEHHH Kypca (PU3UKH.

7. IlnanupyeMble pe3yibTaThl U3yU4eHUs Kypca GU3HKH.

8. PekoMeHmauy 10  MaTE€PUAIbHO-TEXHUYECKOMY U y4e0HO-METOJMYECKOMY
obecriedeHno 00pa30BaTENLHOTO MpoIiecca.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA

®dusnka, Kak Hayka 0 HauboJiee 00IMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KA4eCTBE Y4EOHOTO

mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINM BKJIAJ B CUCTEMY 3HAHHUN 00 OKpYXKAIOLIEM MHpE.
HIkonpHBIA Kypc (HU3HKH - CHCTEMOOOPa3yIOIMil Ui eCTECTBEHHO-HAYYHBIX YYEOHBIX
MPEeIMETOB, TOCKOJBKY (DU3MUECKHE 3aKOHBI JIKAT B OCHOBE COJEP>KaHUS XUMUU, OHOJIOTHH,
¢buznveckoii reorpaduu U ACTPOHOMHH.
N3ydyenue ¢usuku sSBISETCS HEOOXOAUMBIM HE TOJIBKO JAJIsi OBIAQJCHUS OCHOBAMH OJIHOM U3
€CTECTBCHHBIX HayK, SIBIIIOIICHCS KOMIIOHEHTOW 00mero oOpa3oBaHus. 3HaHWE (U3NKH B e€
UCTOPUYECKOM DPAa3BUTHM IOMOTaeT YEeJIOBEKY IMOHATh Imporecc (OPMUPOBAHUS JPYTUX
COCTaBJISIOLINX COBPEMEHHOM KYJIbTYpHhl. [ 'yMaHUTapHOE 3HaUeHNE PU3UKU KaK COCTaBHOM YacTu
o01iero o6pa3oBaHMs COCTOUT B TOM, YTO OHA CIIOCOOCTBYET CTAHOBJIEHHUIO MUPOIIOHMMAHUS U
Pa3BUTHIO HAYYHOT'O CIIOCO0a MBIIIJIEHHS, TO3BOJIAIOIET0 OOBEKTUBHO OLIEHUBATh CBEJEHUS 00
okpy»katomeM Mupe. Kpome Toro, oBnajeHne OCHOBHbIMU (PM3NYECKUMU 3HaHUSIMH Ha 0a30BOM
YpOBHE HEOOXOIMMO MPAKTUUYECKH KaXKJIOMY YEJIOBEKY B COBPEMEHHOM JKU3HHU.

Jns  pemenus 3amad  pOPMHUPOBAHUS OCHOB HAY4YHOTO MMPOBO33PEHMSI, Pa3BUTHUS
MHTEJJIEKTYaJIbHBIX CIIOCOOHOCTEH U I03HABaTENbHBIX HHTEPECOB IKOJIBHUKOB B IPOIECCE
n3yueHHs! PU3UKU OCHOBHOE BHUMAaHHUE CIIEYeT YAEIITh He CTOJIBKO Mepeaaye CyMMbl TOTOBBIX
3HAHUH, CKOJIbKO 3HAKOMCTBY C METO/IaMU HAYYHOT'O IIO3HAHUS OKPY’KaIOIEro MUpa, TOCTAHOBKE
po6ieM, TpeOYIOIIMX OT YYaIIMXCSl CAMOCTOSITEIbHOMN IeATEIbHOCTH 110 UX Pa3peleHHIO.

Henun nzydenus Gu3nku B cpeHe (IogHoi) mKoe:

— (opmupoBanue y 00ydaronMxcsi yBEpEHHOCTH B LIEHHOCTH 00pa30BaHusl, 3HAUUMOCTH
(bU3UYECKUX 3HAHUN ISl KaXJIOTO 4YelIOBEeKa, HE3aBUCUMO OT €ro mnpodecCroHaIbHOU
NESTENbHOCTH;

— OBJIJICHHE OCHOBOMNOJATAIUMU (U3UUECKUMU 3aKOHOMEPHOCTSIMH, 3aKOHaMH H
TEOpUSAMH; pacliupeHre o0bEéMa HCHOIb3YeMbIX (PU3MYECKHX TOHATHUH, TEPMUHOJIOTUU U
CUMBOJIUKH;

— TMpuoOpeTeHre 3HaHU 0 PyHIaMEHTAIbHBIX (PU3NUYECKUX 3aKOHAX, JIe)KAIlUX B OCHOBE
COBPEMEHHOW (pU3MUECKON KapTHHBI MUPa, 0 HaNOOJIee BaXKHBIX OTKPBITUAX B 00JIaCTH (PU3HKH,
OKa3aBIIUX OIpeAeNsionlee BIMSHUE HA pa3BUTHE TEXHUKHM U TEXHOJOTHH, IOHUMaHHE
(u3MUeCKOl CYIIHOCTH SIBJICHUMN, HAOM0JaeMBIX BO BeeneHHoi;

—— OBJIQJICHHNE OCHOBHBIMM METOJAaMHU HAyYHOI'O MO3HAHHUS MPUPOJbI, UCIOJIb3YEMBIMU B
¢usuke: HaOmIONEHHWE, OINUCaHME, W3MEpPEHHME, BBIABIDKEHHE THIIOTE3, INPOBEICHHE
HKCHEPUMEHTa, OBJAJICHUE YMEHUSMH 00palbaThiBaTh [aHHBIE SKCIEPUMEHTa, OOBICHATH
MOJIyYE€HHBIE PEe3yNIbTaThl, YCTAHABIUBATh 3aBUCUMOCTU MeXAy (U3NYECKUMU BEIMYMHAMU B
Ha0JII01aeMOM SIBJICHUH, JI€1aTh BBIBOJBI,

— 0TpaboTKa yMEeHHMsI peniaTh (pu3ndeckue 3a1a4u pa3HOro YpOBHS CIOXKHOCTH;



— mnpuoOpeTeHre OINbITa Pa3HOOOpPA3HOM  JEATENbHOCTH, OIbITa IO3HAHUS U
CaMOTIO3HAHUS, YMEHUH CTaBUTh 33Ja4M, PEIIaTh MPOOJIEMbl, IPUHUMATh DPELICHUs, UCKAaTh,
AHAJIM3UPOBATh U 00PadATHIBATH MH()OPMAILHIO; KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI),
UMEIOIINX YHHUBEPCAJIbHOE 3HAYCHHE.: KOMMYHHKATHUBHBIX HABBIKOB, HABBIKOB COTPYIHUYECTBA,
HaBBIKOB M3MEpPEHMH, HAaBBIKOB 3(Q(EKTUBHOIO M OE30IaCHOI0 HCHOJIb30BAHUS Pa3IMUHBIX
TEXHUYECKUX YCTPOUCTB,;

—— OCBOEHHE CIIOCOOOB UCIOJIB30BaHMsl (GU3NUECKUX 3HAHUH IJIs pellleHHs] NPAKTHYECKUX
3aja4, U1 OOBACHEHMsI SBJICHUM OKpY)Kaloled AeHCTBUTEIBHOCTH, A oOOecreueHus
0€30MaCHOCTH KHM3HH U OXPaHbl IPUPOJIBI;

— pa3BUTHE II03HABATENIbHBIX  HMHTEPECOB, HHTEIUIEKTYaJbHBIX M  TBOPYECKHX
CIOCOOHOCTEH B IMpolecce MPHOOPETEHUsI 3HAHUI C UCTOIB30BAHUEM PA3IMYHBIX HCTOUHUKOB
MHGOpMAllUd U COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJOTHH;, yMeHuH (opMyIupoBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO TMO3HMIHIO 110 OTHOIICHUIO K (U3MYecKoil wuHbopMamm,
MOJTy4aeMOil U3 pa3HbIX HCTOYHUKOB;

— BOCHUTAHUE YBOKUTEIHFHOTO OTHOIICHHUS K YYEHBIM U UX OTKPBITUSIM; YyBCTBA TOPIOCTH
32 POCCHUCKYIO (PH3MUECKYIO HAYKY.

OcobeHHOCTh Liejenoyiaranust Juiss 0a30BOro0 YpOBHS COCTOMT B TOM, YTO OOydeHHe
OPHEHTHUPOBAHO B OCHOBHOM Ha (popMHpOBaHUE Y 00yUJaIOMIMXCs OOIIEH KyIbTyphl U HAYYHOTO
MHUPOBO33PEHUS, HAa UCIIOJIb30BAaHHUE MTOJYYSHHBIX 3HAaHUM U YMEHHI B TOBCEHEBHOM KU3HU.

OCOOEHHOCTD LETIETIONATaHusl Ul YeayOiéHHO20 YPOBHs COCTOUT B TOM, YTOOBI HAIIPABUTh
NeSITeNbHOCTh  CTApLICKIACCHUKOB Ha IOATOTOBKY K  Oyaymedl mpodeccuoHanbHOM
NeSTeNbHOCTH, Ha (OPMHUPOBAHHUE YMEHHMH W HABBIKOB, HEOOXOIUMBIX JUIS TPOJOIDKEHUS
0o0pa3oBaHMsl B BBICHIMX YYEOHBIX 3aBEJCHMAX COOTBETCTBYIOILErO MNpo(uis, a TaKxke Ha
0cBOeHHUE 00bEMaA 3HAHMM, JOCTATOYHOTO [Tl POJIOJKEHUSI 00pa30BaHUs U CaMOOOpPa30BaHUS.

Coneprxanue Kypca (PU3HKH B IPOrpaMMe CPeHEro 00IIero oopa3oBaHus CTPYKTypUpyeTcs
Ha OCHOBE (PM3MUYECKHX TEOPHUU W BKJIIOYACT CIEIYIOIINE Pa3/elibl. HAYIHBIH METO]| TIO3HAHUS
IIPUPOJIbI, MEXAHUKA, MOJIEKYJIsIpHast (U3MKA U TEPMOJNHAMHUKA, SJIEKTPOJANHAMUKA, KOJIeOaHUS
W BOJIHBI, OITHKA, CIICIHAIbHAs TEOpUS OTHOCHUTEIILHOCTH, KBaHTOBas (U3WKa, CTPOCHHUE
Bcenennorn.

MECTO KYPCA ®U3UKHU B YYHEBHOM IIJIAHE

B cooTBercTBUM ¢ Ga3MCHBIM Y4€OHBIM IIJIAHOM Kypcy (HU3UKU cpeiHel (TMOIHOM) MIKOIbI

HpPEAIECTBYET Kype (U3UKH OCHOBHOW MIKONBI (7—9 Kiacchl), BKIFOYAIOIIUN 3JIeMEHTAPHbIC
CBEJIeHUs O PU3UUECKUX BEIMUMHAX U SBICHUAX.
Ha sramne cpenneit (1moHOM) MIKOJIBI BO3MOKHO U3YYeHHE 00YyJarONUMHUCS €CTECTBO3HAHUS HIIH
¢u3ukn Ha 6a30BOM WM yriIyOnE€HHOM ypoBHe. M3ydenue ¢usuku Ha 0a30BOM ypOBHE MOXKET
OBITh  MPEIyCMOTPEHO TIPW  COCTABIICHWH  YYEOHBIX IUIAHOB  YHUBEPCAIBHOTO U
COLIMAJIEHO-9)KOHOMHUYECKOT0 MpoQuieH, a Takke MEeIUKO-OMOIOIrMYECKOr0 M IKOJIOTHUECKOTO
HampaBJIEHUH eCTeCTBEHHOHay4yHoro mnpoduis. W3ydenue ¢usuku Ha yriyOl€HHOM YpOBHE
MOKET OBITh MPEIYCMOTPEHO NPHU COCTABICHUM YYEOHBIX IUIAHOB (U3UKO-MAaTEMAaTHYECKOTO,
TEXHOJIOTUYECKOT0 (MH)XEHEPHOI'0) M €CTECTBEHHO-HAYUYHOTO MPOUIIEH.

Jannas paboyas nmporpamma no ¢usuke i 6a30BOro ypoBHs cocTaBieHa u3 pacuéra 136 u
3a qBa rojga oOyuenus (mo 2 u B Hemenmo B 10 m 11 knaccax); B mporpamme ydreHo 10%
pe3epBHOro BpeMeHH. [ yriay6i€HHOro ypoBHS U3ydeHHs GU3UKU IpOorpaMMa paccuuTaHa Ha
340 4 3a nBa roga ooyueHus (mo 5 4 B Henmenmo B 10 u 11 kiaccax); B mporpamme yuteno 15%
pe3epBHOro BpeMeHH. Pe3epBHOE BpeMs yUUTENIb MOXKET UCIIOIB30BATh JUIsSl YBEIMUCHHS BPEMEHH
Ha M3YYCHHE OTACIBHBIX TeM Kypca (PH3MKH, B 3aBHCHMOCTH OT IMOTPEOHOCTEH yJaluxcs.
VY4auTeIBaeTCS TaKkKe TOT (DAaKT, YTO peanbHas MPOAODKUTENBHOCTh y4eOHOro roja BCeraa
OKa3bIBAETCsI MEHbIIIE HOPMATUBHOM.

PE3YJIbTATBI OCBOEHUSA KYPCA ®U3UKHU

JesaTenpHOCTh 00pa30BaTEeIbHOTO YUPEKISCHUS 00IIero 00pa3oBaHusl B 00y4eHHH (U3HKE B
cpeaHell (MOMHOW) IIKOJE [OJDKHA OBITh HampaBleHa Ha JIOCTHKEHHE OO0YYaloUMMHCS
CJIEAYIOIIHUX JJHUYHOCTHBIX Pe3y/IbTATOB!



—— YMEHUE yNPaBIIATh CBOEH IMO3HABATEIBHOM 1€ATEIBbHOCTBIO;

— TOTOBHOCTh M CHOCOOHOCTh K 0OOpa3oBaHMIO, B TOM YHCIIE CaMOOOpa3OBaHHIO, Ha
MPOTSHKEHUHM BCEU JKM3HU, CO3HATEIHHOE OTHOIICHHWE K HEMPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIIELIHOM MpodeccroHalbHOM 1 001IeCTBEHHON JesTeIbHOCTH;

— YMEHHME COTPYIHHMYATh CO CBEPCTHUKAMH, JETbMH MIAIIIETO BO3pacTa, B3pOCIBIMH B
o0pa3oBaTenbHOM, yueOHO-UCCIIeI0BATENLCKOM, POSKTHON U APYTUX BHUIAX JEATEIbHOCTH,

— c(hOpPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH; OCO3HAHME 3HAYMMOCTH HAyKH, BIAJEHUS JIOCTOBEPHON HHQoOpMaIeil o
MEPEIOBBIX JOCTUKEHUAX U OTKPBITUAX MUPOBOM U OT€UECTBEHHOM HAYKH; 3aMHTEPECOBAHHOCTh
B HAy4YHBIX 3HAHUSAX 00 yCTpOWCTBE MHpa M OOIIECTBA; FOTOBHOCTh K HAyYHO-TEXHHUYECKOMY
TBOPYECTBY;

— YyBCTBO T'OPJOCTH 32 POCCHICKYIO (PU3NYECKYIO HAYKY, TYMaHH3M,

— MOJIOKUTEIbHOE OTHOUIEHUE K TPYAY, LIeJIeYCTPEMIIEHHOCTb;

— DKOJIOTUYECKasi KyJIbTypa, O€peXHO€ OTHOIIEHWE K PpOJHOM 3emiie, IPUPOIHBIM
OorarctBam Poccuu m Mupa, TOHIMaHHUE OTBETCTBEHHOCTH 33 COCTOSIHUE TIPUPOTHBIX PECYPCOB U
pa3zyMHOE IPUPOAOIIOIb30BAHUE.

MeTanpeaMeTHBIMHU pe3yJIbTaTAMM OCBOCHHSI BBIITYCKHUKAMU CpeHEN (TIOTHOI)

IIKOJIBI IPOTPaMMBbI IO (PU3HUKE SBISIOTCS:

Ocsoenue pe2yIsImuHbIX YHUBEPCANbHBIX YUEOHBIX OelUCMEULL

— CaMOCTOSITENIbHO OIpPENessaTh LIeTH, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/la4H B
00pa30BaTENbHON IEATEITPHOCTH U KU3HEHHBIX CHTYAITHsIX;

— OLICHMBaThb PECYpPChl, B TOM YHUCJIE€ BpeMs M JApyrHe€ HEMaTepuajbHbIE PECYPCHI,
HEOO0XOAUMBIE /ISl TOCTHIKEHUS TIOCTABIICHHOHN paHee Ielu;

— COTMOCTaBJATh HMMEIOIIMECS BO3MOXHOCTH W HEOOXOJUMBIC JUIS JIOCTIKEHUS IeNd
pecypckl,

— ONpPEAENATh HECKOIBKO IMyTEH TOCTUKEHUS ITOCTABICHHOMN LENH;

— 3a/aBaTh MapamMeTpbl U KPUTEPUH, MO KOTOPBIM MOXHO ONPEAEIUTh, YTO IElb
JIOCTUTHYTA,

—— COIIOCTaBIIATH MOJTYYEHHBIN pe3yabTaT AeATEIbHOCTH C MIOCTABIEHHOMN 3apaHee 1ENbIo;

— OLIEHMBAaTh IMOCIEJICTBHUS JOCTH)KEHHMS] TOCTaBICHHOM 1EIM B JIEATEIbHOCTH,
COOCTBEHHOMW MHU3HU U JKU3HU OKPYKAIOIINX JIIO/IEH.

OceoeHue no3HasamenbHbiX YHUBEPCAIbHBIX YUeOHbIX 0elUCmBUIL:

— KPHUTHYECKH OLICHUBATh U MHTEPIPETUPOBATH HHGOPMAITUIO C PA3HBIX MO3UIIUH;

— pacrno3HaBath U GUKCUPOBATH TPOTUBOPEUYHS B MHPOPMAITMOHHBIX UCTOYHHUKAX

—— HCIMOJB30BATh PA3JIUYHbIE MOJEIbHO-CXEMATHUUECKHE CPEACTBA [UJIsl TpEACTaBICHUS
BBISIBIICHHBIX B MTH(OPMAIIMOHHBIX ICTOYHUKAX MTPOTUBOPEUHIHA;

— OCYIIECTBISTh Pa3BEPHYTHIN MHPOPMAIIMOHHBIN TOUCK U CTABUTHh Ha €r0 OCHOBE HOBBIC
(yueOHbIe 1 TTO3HABATEJIbHBIC) 3a/1a4H;

— HWCKaTh U HAXOAUTh 0000IEHHBIE CTTOCOOBI pelIeHus 3a1ay;

— TIPUBOJUTH KPUTUYECKUE APTYMEHTHI, KaK B OTHOILIEHUU COOCTBEHHOTO CYKJCHHUS, TaK U
B OTHOILICHHH JICCTBHI U CYKJICHUI APYroro 4eIoBeKa,

— aHAJIM3UPOBATH U MPEOOPA30BHIBATH IPOOIEMHO-TIPOTUBOPEUHBHIE CUTYAIIHH,

— BBIXOJIUTH 32 PaMKH Y4€OHOTO TIpPEAMETa U OCYIIECTBIIATH IEJICHANPABICHHBIA TTOUCK
BO3MO>XHOCTH IIMPOKOI0 IEPEHOCA CPENICTB U CIIOCOOOB JeMCTBUS;

— BBICTpaWBaTh  WHIUBUAYAIbHYIO  OOpa30BATENbHYI)  TPACKTOPHUIO,  yUUTHIBAS
OTpaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAHUYECHUS;

— MEHSTh U YACPKHBATh pa3HbIe IMO3UIMKA B TO3HABATENHHOW AEATeNbHOCTH (OBITH
YUYEHHKOM U yuurteneM; GopMylupoBaTh 00pa3oBaTENIbHBIN  3alpoc U BBINOJIHATH
KOHCYJbTaTHBHBIC ()YHKITUU CAMOCTOSITEIHHO; CTABUTH MPOOIeMy H paboTaTh HaJ €€ pelIeHHeM;
YIPaBISATh COBMECTHOMN MO3HABATEILHOMN JIESITEIBHOCTHIO U TIOYHHSATHCS ).



Kommynuxamusnvle ynugepcanvrvlie yuedOHvie 0elicmeust:

— OCYILECTBIIATH ACJIOBYI0O KOMMYHMKALIUIO, KAK CO CBEPCTHUKAMM, TAK U CO B3POCIBIMU
(kak BHYTpU 00pa30BaTeILHON OpraHU3alliy, TaK U 3a €€ IpeIesiaMu);

— NpU OCYUIECTBJICHUU TPYHIOBOH pabOThI OBITh KaK PYKOBOAMTENEM, TaK M WICHOM
IIPOEKTHOM KOMaHJbl B Pa3HBIX pOJIAX (T€HEpaTopoM HJeH, KPUTHUKOM, HCIOJHUTEIEM,
MPE3EHTYIONIUM H T. 11.);

— Ppa3BEpHYTO, JIOTMMHO M TOYHO H3JlaraTb CBOX0 TOYKY 3pEHHUsA C MCIOJb30BAaHUEM
aJICKBaTHBIX (YCTHBIX U MUCHMEHHBIX) S3bIKOBBIX CPE/ICTB;

— pacrno3HaBaTh KOH(DIUKTOTCHHBIE CUTYallMM M IPEIOTBpAIlaTh KOH(IUKTHI J0 HUX
AKTUBHOM (pa3kl,

— COTrJIacOBBIBATh IMO3WIMU WIEHOB KOMaHAbI B Ipolecce padoThl HaA OO0MUM
POJyKTOM/pPELICHUEM;

— MIPEJICTaBIATh MyOIMYHO PE3YIbTaThl MHAUBUAYAIBbHOM U TPYIIOBOM AEITEIbHOCTH, KaK
repes] 3HaKOMOM, TaK U IIepesi HE3HAKOMOM ayIuTOPUEH;

— noa0upaTh MAapTHEPOB s JEIOBOM KOMMYHMKAIMHM, HCXOAS W3 COOOpaKeHHIt
PEe3yAbTaTUBHOCTH B3aUMOJICUCTBUS, @ HE JINYHBIX CUMIIATHIA;

— BOCIPUHUMATh KPUTHUYECKHE 3aMEUYaHMsI KaK pecypc COOCTBEHHOIO pa3BUTHUS;

— TOYHO U €MKO (POpPMYIHpPOBATh KaK KPUTUYECKUE, TaK U OJIOOpPUTENbHBIE 3aMEUaHus B
aJipec IPyrux JIOJCH B paMKax JIeTIOBOM U 00pa30BaTeIbHOM KOMMYHHKAITUH, H30erast IPH dTOM
JIMYHOCTHBIX OLICHOYHBIX CYKJICHUM.

IIpenmMeTHbIMH pe3yJIbTATAMH OCBOCHHUS BBITYCKHUKAMU CpeAHEH (TIOJHOM) IIKOJIbI
MporpaMMelI 1o ¢pu3nKe Ha 6a30BOM YPOBHE SIBIISIOTCS:

— c(hOpMHPOBAHHOCTH MPEICTABICHUA O 3aKOHOMEPHOW CBSI3U U IMO3HABAEMOCTH SIBJICHHUI
NpUPO/bI, 00 OOBEKTHMBHOCTM HAYYHOI'O 3HAHHUSA; O POJIM U MecTe (PU3MKU B COBPEMEHHOU
Hay4yHON KapTUHE MHUpa; MOHHMMaHWe poiau (uU3MKU B (OPMHUPOBAHUU Kpyroszopa H
(YHKIIMOHAJILHOW IPaMOTHOCTH Y€JIOBEKa JUJIsl pEeLIeHUs] TPAaKTUYECKUX 3a/a4;

— BJIaJICHHE OCHOBONOJAraloMMUMU (QU3UUECKUMH MOHATUSAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHUSAMH; YBEPEHHOE M0JIb30BaHUE (PU3UUYECKON TEPMUHOJIOTHENH U CUMBOJIUKOM;

— c(hOpMHUPOBAHHOCTh MPEACTABICHUH O (QU3NYECKOW CYIIHOCTH SBJICHUN NPUPOJIBI
(MeXaHMYECKHX, TEIJIOBBIX, DJICKTPOMATHUTHBIX W KBAaHTOBBIX), BUJaX Marepuu (BEIIECTBO U
nosie), ABMKEHUU KaK Croco0e CYIEeCTBOBAaHHS MaTePHH; YCBOCHHE OCHOBHBIX HICH MEXaHHKH,
ATOMHO-MOJIEKYJISIDHOTO YYE€HUSI O CTPOCHHM BEIECTBA, JJIEMEHTOB JJIEKTPOAVUHAMUKH H
KBaHTOBOM (PM3UKH; OBJa/ICHHE MOHATUIHBIM aIlllapaToM U CUMBOJIUYECKUM SI3bIKOM (PU3UKH;

— BJIQJICHHE OCHOBHBIMH METOJAMM HAyYHOTO TO3HAHMS, HCIOJIb3YEMBIMH B (HU3UKE:
HaOJlo/leHne, ONMCAaHWEe, W3MEpEHHUe, OHKCIEPUMEHT; YMEHHUs o00padaTbiBaTh pe3yNIbTaThl
U3MEepeHul, OOHapyXHBaThb 3aBUCHUMOCTh MEXAYy (U3NYECKMMH BEITUYMHAMH, OOBICHATH
ITOJTyYEHHBIE PE3YyJIbTaThl U JI€1aTh BBIBOJIHI,

— BIIAQJICHUE YMEHUSMHU BBIIBUIaTh TUIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIIOJArarOLINX
(bu3MYECKNX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATH UX IKCIEPUMEHTAIbHBIMU CpPEACTBAMH,
dopmynMpys 1eb  HMCCIEOBAaHUsS, BIAJCHUE YMEHUSMH OINHMCHIBAaTH U OOBSACHSATH
CaMOCTOATENIBHO TPOBEJCHHBIE JKCIIEPUMEHTBI, AHAJIM3UPOBATh pE3YyIbTaThl MOJYYECHHOU
U3MEPUTENNBbHON HH(pOPMALIUHU, ONPEEATh TOCTOBEPHOCTH MOJIyUEHHOTO pe3yJIbTaTa;

— c(hopMHpPOBAaHHOCTH YMEHHUS pelliaTh NIPOCThle GU3NYECKUE 3aauu;

— c(OPMHPOBAHHOCTh YMEHUS MPUMEHSTh MOTYyUESHHbIE 3HAHUS JJIs1 OOBSICHEHUS! YCIIOBHH
npoTeKaHus (PU3NYECKHX SBICHUH B MPHUPOJAE M JUISl NPHUHATUS MPAKTUYECKUX PEIICHUH B
IOBCEIHEBHOMN KU3HU,

— MOHUMaHue (PU3NYECKUX OCHOB U MIPUHIUIIOB JIeHCTBUA (pabOThI) MALITMH U MEXaHU3MOB,
CPEICTB MEpEeABMKCHUS U CBS3HM, OBITOBBIX MNPUOOPOB, MPOMBIIUIEHHBIX TEXHOJIOTUYECKUX
IIPOLIECCOB, BIUSHUS UX HA OKPYKAIOILYIO CPEY; OCO3HAHUE BO3MOKHBIX IIPUYMH TEXHOTEHHBIX
Y 9KOJIOTUYECKUX KaTacTpod;



— cpOpMHUPOBAHHOCThL COOCTBEHHOW TMO3WIIMM TIO OTHOIICHHIO K  (DU3UYECKOM
nH(pOpMAIINH, TTOITY4aeMON U3 Pa3HBIX HCTOUHUKOB.

IIpenMeTHBIMH pe3yJIbTATAMU OCBOCHHUSI BBITYCKHUKAMU CpeAHEH (TIOJHOM) IIKOJIbI
IPOTrpaMMsl 10 (PHU3HMKE HA YIIyOIEHHOM YPOBHE JIOJDKHBI BKIIIOUATh TPEOOBaHUS K PE3y/IbTaTaM
0CBOEHUS 6a30BOr0 Kypca U JAOMOJHUTENBHO OTPAKATh:

— copMHpPOBAaHHOCTh CHCTEMBI 3HAHUH 00 O0mMHUX (HU3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHX U MPEACTABICHUH O JeiicTBUU BO BeeneHHoi Gu3niecknx 3aKOHOB, OTKPBITHIX
B 3€MHBIX YCIIOBHUSIX;

— cOpPMHPOBAHHOCT, YMEHHSI HCCIEJOBAaTh W  aHAIM3UPOBATH  Pa3sHOOOpPA3HbIE
¢bu3nueckre SBJICHUS U CBOMCTBA 0OBEKTOB, OOBSCHATH MPUHIUIIBI PAOOTHI M XapaKTEPUCTUKU
pUOOPOB U YCTPOUCTB, OOBICHATH Te0(PU3MUECKHUE SIBICHHS;

—— YMEHUE PellaTh CI0XKHbBIE 33/1a4HU;

— BJIQJICHUE YMEHUSIMU BBIIBUTAaTh TMIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOIIUX
(bu3NIeCKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPSTHh MX AKCHEPUMEHTAIBHBIMH CPEICTBAMH,
dbopMynupys Leib UCCIeI0BaHNUS;

— BJIAZICHWE METOJaMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHS M MPOBEACHUS (DU3MUYECKHX
AKCIIEPUMEHTOB, OMKUCAHUS U aHANIN3a MOJIYYeHHON U3MepUTENbHON HHPOPMAIUH, ONIPEACTICHUS
JIOCTOBEPHOCTH IIOJIyYEHHOT'O pe3yibTaTa,

— c(OopMHpPOBAaHHOCT, YMEHHUW  MPOTHO3HPOBATh, AHANU3UPOBATH U  OIICHUBATH
MOCNEACTBUS OBITOBOW M TMPOU3BOJACTBEHHOH JESITENPHOCTH YEJIOBEKa, CBSI3aHHOM C
(U3HYECKUMU TIPOIECCAMH, C TIO3UIUI IKOJIOTHIECKON OE30ITaCHOCTH.

COJAEP/KAHUE KYPCA ®PU3UKHU

ba3zoewiit yposens

Pu3NKa U eCTeCTBEHHO-HAYYHBIH METO/ MO3HAHUA NPUPOABI

®uznka — (yHIaMeHTanbHasi HayKa o mpupoje. HayuHslil MeTo1 mo3HaHUS.

Mertoabl uccienoBanus (pU3MYECKUX sBICHUH. MopenupoBaHue (U3NYECKUX SIBICHUH U
npoueccoB. Hayunslie ¢akTol u runore3sl. Gusnueckne 3aK0OHbl U TPAHULIBI UX TPUMEHUMOCTH.
dusnyeckue TEOpUHM M NPUHLUI cooTBeTcTBUA. Pusnueckue BenuuuHbl. llorpemnoctn
n3MepeHuil ¢usznueckux BenuuuH. Ponb u Mecto (u3MKM B (QOPMHUPOBAHUU COBPEMEHHOM
Hay4HOU KapTHUHBI MUPA, B IPAKTUYECKOMN AEATEIBHOCTH JIOACH. Qusuxa u Kyromypa.

Mexanuka

['paHunpl  NPUMEHMMOCTH  KJIACCMYECKOW  MexaHuKu. [IpocTpaHcTBO M Bpems.
OTHOCHTENBHOCTh MeXaHudeckoro IBukeHHs. Cucrembl orcuéra. CKalspHble M BEKTOpPHBIE
¢usnueckue BenuuuHbl. Tpaektopus. Ilyre. Ilepememenue. CkopocTh. Y CKOpeHHE.
PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSMOJIMHEWHOE NBHKEHHWE. PaBHOMEpHOE NBHXKEHHUE 10
OKPYKHOCTH.

B3aumoneiicteue Ten. SABnenne nnepunn. Cuna. Macca. lHepuuaibHbIe CHCTEMBI OTCYETA.
3axonbl fuHamMuku HerotoHa. Cuila TskecTH, Bec, HeBecOMOCTh. CHIIBI yIIPYrOCTH, CUIIBI TPEHUS.
3aKoHBI: BCEMHUpPHOTO Tsirotenus, ['yka, TpeHus. Hcnonvszoeanue 3aKono8 Mexamuxu O/
00vACHEeHUs 0BUINCEHUS HEOECHBIX Meil U O PA3GUMUSL KOCMUYECKUX UCCTe008AHULL.

NMitynbsC MaTtepuanbHOM TOYKH U CUCTEMBI. MIMIynbe crilbl. 3aKOH COXPAHEHUS! HMITYJIbCA.
Mexanunueckast padota. MomHocTs. Mexanndeckas S3Heprusi MaTepUaIbHOW TOUKH U CUCTEMBI.
3aKoH COXpaHEHHs] MEXaHN4eCKON sHeprun. PaboTa CUIIbI TSKECTH M CUITBI YIIPYTOCTH.

PaBHOBecue MarepuallbHON TOYKM U TBEPAOTO Tena. MOMEHT CHIIBL. Y CIIOBUS PaBHOBECHSI.
PaBHOBecue xuakocTH U raza. JlaBnenue. 3akon coxpanenus snepeuu 6 OUHAMUKE HCUOKOCTIU.

MouJiexyasipHas pu3nKa U TepMOIMHAMUKA

Mosnekymnsipao-kunetrueckast Teopust (MKT) crpoenus BemecTBa U €€ SKCIIEPUMEHTATbHBIC
J0Ka3aTenbcTBa. TeroBoe paBHOBecHe. AOCONMIOTHas TeMmIepaTypa Kak Mepa CpeaHei
KMHETUYECKON SHEPIHM TEIUIOBOTO JIBHKEHHs YacTHI] BellecTBa. Mojenp MIeanbHOrO rasa.
JlaBiieHne ra3za. YpaBHEHME COCTOSHMS HJEAaJbHOrO Tra3za. YpaBHeHHME MeHnaeneeBa —
Knaneiipona. ['a30BbI€ 3aKOHBI.



ArperatHble COCTOSIHUA BelllecTBa. B3anMHble peBpallieHns KUAKOCTH U rasa. Baaoxcnocms
6o30yxa. Mogens crpoenust xuakoctedl. [loBepxHoctHoe HaTshkeHue. Kpucrammuueckue u
amopdHbIe Tema.

Buyrpennsas sHeprusa. Pabora u Temonepenadya Kak CroocoObl M3MEHEHUsI BHYTPEHHEN
SHEpruu. YpaBHeHHE TemioBoro Oananca. [lepBwiii 3akoH TepmomuHamuku. HeobpatumocTtsb
TEIIOBBIX IpoueccoB. [Ipunnune! aevicreus u KIIJ[ TennoBsix ManiuH.

OCHOBBI IEKTPOAMHAMUKHI

DneKTpUYecKHe 3apsabl. 3aKOH COXPaHEHHUs AIEKTPUYECKOro 3apsaaa. 3akoH Kyiona.

Onektpuueckoe nosie. Hanpspk€HHOCTh M MOTEHIMA 3JIEKTPOCTaTUYECKOro noiid. JInHum
HanpspDKEHHOCTM M OKBUIIOTEHUMAIbHBIE NOBEpXHOCTH. llpuHumn cynepno3unuu mosiei.
1Iposoonuku u ousnexkmpuxu 8 snekmpuieckom noue. DneKTpoéMkocts. Konuencarop.

[TocrosiHubll anekTpuyeckuil Tok. Cuna toka. Compotusnenue. IlocnenoBarenbHoe u
NapajieJIbHOE COECIMHEHHE MPOBOAHUKOB. 3aKOH J[xoyns— JleHua. DneKkTpoaABHKYyIIas CUia.
3akon Oma Ui TOJAHOW IHenu. OJNEKTPUYECKUH TOK B IPOBOJHUKAX, JJIEKTPOJIUTAX,
MOJIYTIPOBOJIHUKAX, Ta3ax U BakyyMme. Ceepxnposooumocms.

MaruauTtHoe nosie. BEeKTop MHAYKIIMM MAarHUTHOrO mojs. JledcTBHE MarHMTHOrO MOJIA Ha
MIPOBOJIHUK C TOKOM M JBHXKYILYIOCS 3apsbKeHHYR0 yactuny. Cuiia Ammepa u cuna Jlopenua.
MarsuTHbI€ CBOWCTBA BELIECTBA.

SIBneHue snekTpoMarHUTHOW HMHAYKUMH. MaruutHelid notok. I[IpaBuio Jlenma. 3akoH
ANEKTPOMAarHUTHOM MHAYKUMHU. fIBlieHnEe caMOMHAYKIMU. NHAYKTUBHOCTB. DJIEKTPOMArHuTHOE
nose. JHepaus d1eKmpoOMASHUMHO20 NOJIAL.

Kosnebanus v BoJIHBI

Mexannueckue konebanus. ['apmonuueckune kojebanus. CBoOOIHBIE, 3aTyXalolIue,
BBIHY)KJICHHbIe KoeOanus. [IpeBpamienns sHeprun npu xkoiaebanusx. Pezonanc.

OnekTpoMarHuTHele Kosiebanusi. KoneOaTenbHbIN KOHTYp. [lepeMeHHBIN sneKTpUYecKUi
TOK. Pezonanc 6 anexkmpuueckou yenu. Kopomroe 3amvikanue.

Mexannueckue BosHBL. [IponosibHbIE M momnepeuHsle BONHBI. CKOPOCTh M JUIMHA BOJIHBI.
Unmepghepenyus u ougpaxyusn. Snepeusi 801Hbl. 38yK0GbIE BOJIHbL.

OneKTpOMarHuTHble  BOJHBL.  CBOMCTBAa  AJIEKTPOMAarHUTHBIX  BOJH.  JlMama3oHbI
AJEKTPOMAarHUTHBIX U3IYyYEHUH U UX MPaKTUYECKOE IPUMEHEHUE.

OnTuka

['eomerpuueckass ontuka. CKOpOCTh CBeTa. 3aKOHBI OTPAKEHUS U IPEIOMIIEHMS CBETA.
dopmyna TOHKOH TuH3BEL. BoHOBBIE CBOMCTBA cBeTa: Aucnepcusi, MHTepdepeHuus, 1udpaxims,
MOJISIPU3ALUSL.

OcCHOBBI ClIENMAJIBHON TEOPHH OTHOCHTEJILHOCTH

[Toctynatbl TEOpUU OTHOCUTEIBHOCTH W CIEACTBUS W3 HHUX. VHBapHAHTHOCTh MOMYIIS
CKOpPOCTH CBETa B BakyyMe. DHeprust mokost. CBsi3b Macchl M SHEPTHH CBOOOIHON YaCTHIIBI.

KBanroBas ¢pusuka. @Pu3nka aroMa M aTOMHOI0 S/1pa

['unoreza M. Ilnanka. ®otosnexrpuueckuii 3¢ddexr. Ompitel CroneroBa. 3aKOHBI
dororddekra. VYpaBHenue OiHmITeNHHA. @DoTOoH. KoOpmyckynspHO- BOJHOBOW JIyalU3M.
Coomnowenue neonpedenénnocmeti I etizenoepea.

[TnanerapHass monenp aroma. OOBsICHEHHE JIMHEHYATOTrO CHEKTpa BOJOPOJa Ha OCHOBE
KBaHTOBBIX IIOCTYJIaTOB bopa.

CocTaB U CTpOEHHE aTOMHBIX SJEp. DHEPTHs CBSI3U aTOMHBIX siiep. Buapl pagnoakTUBHBIX
MPEBPAIICHUN aTOMHBIX SAEp. 3aKOH PaJuOaKTHUBHOIO pacrana. SnepHeie peakuuu. LlemHas
peakuus neneHus aaep. [lpumenenue a0epHou snepeuu.

DyieMeHTapHbIe YacTUllbl. DyHIaMEHTAIbHBIE B3aUMOJCHCTBUS.

Ctpoenue Bcesiennoi

CosiHeYHas cUCTeMa: IUIAHEThI M Mayible Teja, cucrtema 3Jemisi—JlyHa. CTtpoeHuwe u
sBommorus Conaua u 38€31. Knaccugukanus 38€371. 3BE3/1b1 U MCTOYHUKU UX YHEPTUH.

INanaktuka. CoBpeMEHHbIE MPEICTABICHU O CTPOCHUH U ABOJIOIMU BeeneHHo.

Yenyonéunwui yposens



Pu3uKa U eCTeCTBEHHOHAYYHBII METO/ O3HAHUA IIPUPOABI

Om3uka - ¢yHaaMeHTaTbHas Hayka O mnpupoae. HaydHblii MeTron mMO3HAHHS MHpA.
B3auMocBs3p Mexay (QU3MKOM M JPYTMMHU €CTECTBEHHBIMH HayKaMu. MeTollbl Hay4yHOIo
UCCIIeIOBaHMsT (PU3MUECKUX siBIeHHH. Pu3nueckue BeNWYHMHBL. [lorpenrHoCTH H3MepeHHi
¢bu3nyeckux BeIMUYUH. MojenupoBaHue SBJICHUHA M IPOLIECCOB NPUPOIbI. 3aKOHOMEPHOCHb U
cayyaiinocms. PU3NYECKUE 3aKOHBl U IPAaHULBl UX NPUMEHUMOCTH. PU3NYECKUE TEOPUU U
IPUHLUI coOTBEeTCTBUSA. Ponb M mecro ¢u3uku B (OPMUPOBAHMM COBPEMEHHOW HaydyHOU
KapTHUHBI MUPA, B IIPAKTUYECKOU NEATEIBHOCTH JIOACH. Pu3uxa u Kyiemypa.

Mexanuka

IIpeamer M 3amaud  KIACCUYECKOM MeXaHMKU. KuHemarnueckue XapakTepUCTUKU
MEXaHUYECKOro JBWKeHus. Mopenu Ten u  ABwkeHud. [IpoctpaHcTBO UM Bpewms.
OTHOCHTENBHOCTh MEXaHU4ecKoro IBukeHUs. Cuctembl oTcu€ra. CKaylspHblE U BEKTOPHbIE
¢usnueckue BenuuuHbl. Tpaektopus. Ilyre. Ilepememenue. CkopocTb. YcKopeHHE.
PaBHOMEpHOE M paBHOYCKOpPEHHOE MNpsSMOJIMHENHHOe [BHeHHe. CBOOOJHOE MajeHue Tea.
PaBHOMEpHOE JIBUKEHUE TOUKH 110 OKPYXKHOCTU. [locmynamenvroe u spawjamenvroe 08udlceHue
meépooeo mena.

Bsaumopeiicreue Tein. SBnenune nnepuuu. Cuna. Macca. lHepiualbHbIE CUCTEMBI OTCUETA.
3axonbl TuHaMuku Hetotona. Cuina TspkecTH, Bec, HeBeCOMOCTb. CHIIbl YIPYTOCTH, CUIIBI TPEHHUSL.
3aKOHBI: BCEMUPHOTI'O TArOTEHU, I'yKa, cyxoro tpeHus. Vcroib30BaHne 3aKOHOB MEXaHUKH JIJIS
OOBSICHEHUS IBHKCHHUS HEOCCHBIX TeT M JUIS Pa3BUTHUA KOCMHUYECKUX WCCIIEAOBAHUN. gn1eHus,
Hab00aemvle 8 HeUHEePYUATIbHBIX CUCEMAX OMcYéma.

HNmnynbc MaTepuanbHON TOYKU U CUCTEMBI T€J. 3aKOH U3MEHEHUSI U COXPAHEHUS UMITYJIbCa.
Pabora cunbl. MexaHuueckasi SHEpIrus MaTepUalbHOM TOUYKM M CUCTEMbl. 3aKOH U3MEHEHUsS U
COXpaHEHUs1 MEXaHNYECKOU YHEPTHH.

Hunamuka epawjamenvrHo2o 08udceHus abconomuo meépoozo meida.

PaBHOBecue MarepuanbHON TOYKH M TBEPAOro Tena. MOMEHT CWIbl. Y CJIOBUSI pPaBHOBECHS
TBEPAOIO TeJla B MHEPLUAIBHON cHcTeMe OTCYETa. PaBHOBEcHe XKUAKOCTU U rasa. JlaBineHue.
Heudicenue srcuokocmetl u 2a306. 3aKOH COXPAHEHUA IHEP2UL 8 OUHAMUKE HCUOKOCU.

MouJiexkyasipnas pu3nKa U TEpMOIMHAMUKA

OcHOBBI MOJIEKYJISIpHO-KHHETHYecKoi Teopun (MKT) u TepMOIMHAMUKH.

OkcnepuMeHTanbHbIe JokazarenbcTBa MKT. AOcomoTHast TeMiiepatypa Kak Mepa cpeaHen

KMHETUYECKOM SHEPIUU TETUIOBOTIO JBUYKEHHUS YaCTHUI[ BEIIECTBA.
Monens naeansHoro rasa. JlaBnenue rasa. Csizb MEX1y JaBICHUEM U CPEAHEW KMHETUYECKOU
SHEPIHEeW MOCTYNATENbHOTO TEIJIOBOTO JBMKEHUS MOJIEKY] HICAIbHOro rasa. Mogenb
UJCAIBHOTO ra3a B TEpMOJMHAMUKe: ypaBHeHHe MenneneeBa—Kianeiipona, BbIpaXkeHUE JUIs
BHYTpPEHHEN 3Hepruu. 3akoH JlambToHa. ['a30BbIe 3aKOHBI.

ArperatHble coctostHuA BemectBa. PazoBble mnepexonsl. IIpeoOpa3oBanue sHepruu B
¢dazoBbIX mepexonax. HacellleHHble W HEHaChIIIEHHBbIE Mapbl. BiaxkHocTh Bo3nyxa. Monenb
cTpoeHus xuakoctel. [loBepxHocTHOE HaTskeHue. CMadyMBaHKME U HecMaunBaHue. Kanuisapsl.
Mopenb ctpoenus TBEPABIX Tel. Mexanuueckue ceolicmea meépovix mein. Kpucraummueckue u
amopQHbIe Tena.

BuyTpennsis sHeprus. Pabora u Temonepeaaya Kak crocoObl M3MEHEHHs BHYTpPEHHEH
sHepruu. [lepBblil 3aKOH TepMOAMHAMHUKHU. AanadbaTHbIi npouecc. HeoOpaTUMOCTh TEIIOBBIX
nporeccoB. Bmopoii 3akon mepmoounamuxy. 11peoOpazoBaHys JHEPTUU B TEIUIOBBIX MAalllMHAX.
Huxn Kapro. KITJ[ TermmoBoit MammHbl. DKOJIOTHYECKHE MMPOOJIEMBI TETUIOIHEPTETUKH.

OCHOBBI 3/1eKTPOAUHAMHUKH

[IpenMer u 3a1a4u SJIEKTPOAMHAMHUKHU. DIEKTPUIECKOE B3aUMOJAEHCTBUE. 3AKOH COXPAHECHUS
aNeKTpudecKoro 3apsaaa. 3akoH Kynona. Hanpskx€HHOCTh M MOTEHIMAN 3JE€KTPOCTaTUYECKOIO
nojst. [IpuHuun cynepno3uiuu 3eKTpudeckux noseil. Paznocts nmoreHuuanos. [IpoBogHuKY 1
JIUDJIEKTPUKN B 3JIEKTPOCTATHUUECKOM IToJie. DiekTpuyeckas éMkocTb. KoHneHcarop. DHeprus
ANEKTPUYECKOTO TTOJI.



[TocTostHHBIN 2nekTpuueckuii Tok. Cruia Toka. dnekrpoasmwkyiias cuia (31C). 3akon Oma
JUIS TIOJHOM DJIEKTPUYECKOW LeNu. OJEKTPUYECKUH TOK B MeTaljlaX, »3JIEKTPOJIUTaX,
MOJIYIPOBOJIHUKAX, razax u Bakyyme. [lmazma. Onexmponus. 11oaynpoBOJHUKOBBIE MPHUOOPEHI.
Ceepxnposooumocme.

MarnutHoe mnone. Bektop MarHuTHOM MHAyKUMH. [IpuHOUMI Cyneprno3ulMy MarHUTHBIX
nosieil. MaruHuTHoe 1moJjie IpOBOJAHMKA C TOKOM. JleficTBHEe MarHUTHOrO IOJS Ha MPOBOJHUK C
TOKOM U JBHXKYILYIOCS 3apspKeHHYH0 yactuny. Cuna Amnepa u cua Jlopenua.

IIoTOK BEKTOpa MarHUTHOM MHAYKLMH. SIBIIEHHE dJIEKTPOMAarHUTHOW MHAyKIMH. IIpaBuio
Jlenua. 3akoH 3JIEKTpOMarHuTHOM MHAYKIUU. D/JC MHIYKIMHK B JBHXKYIIMXCS MPOBOJHHUKAX.
SIBnenne camoMHAYKIMH. WHIYKTUBHOCTh. DHEPrUsl 3JI€KTPOMAarHUTHOIO Mojsl. MarHuTHble
CBOMCTBA BEILECTBA.

Koneb6anus n BoJIHBI

Mexanunueckue Konebanus. AMILTUTY/A, IEPHOJI, YacToTa, (a3a konebanuil. [Ipespamienus
SHEPIrUM NpU KoJIeOaHUsIX. Buinyoicoennvle Koiebanus, pe3oHanc.

DnexTpoMarauTHele KoneOanus. Konebarenbublii KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE
KoneOanus. BeIHYXICHHBIC 3JEKTPOMAarHUTHBIE KojeOaHus. Pe3onanc. IlepeMeHHBIH TOK.
KoHnmeHncarop W Karymika B LENM IEPEMEHHOTO TOKa. JleMeHmapHas  meopus
mpancgopmamopa. IIpon3BoICTBO, Iepenava u MOTPeOICHHE MIEKTPHUECKON YHEPTUH.

Mexannueckue BoJHbL. [lomepeuHble W NPOAOIBHBIE BOJIHBI. OJHEPIHs  BOJIHBIL.
WnTepdepenius u nudpaxius BoJIH. 3BYKOBbIE BOJIHBI.

DneKTpoMarHuTHoe MnoJje. BuxpeBoe snekTpuyeckoe moiie. DIEKTPOMAarHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH. JlMama3oHbl AJIEKTPOMArHUTHBIX U3IYyYEHUH M HX
MpaKkTUYecKoe npuMeHeHue. [ IpuHuunel paguocss3u u TeneBuieHus. Pa3surue cpeacTB CBA3U.

Onruka

I'eomerpuueckas onrtuka. [IpsmonuHeitHOe paclpocTpaHEHHE CBETa B OJHOPOJIHON cpere.
3aKoHbI OTpa)keHUs U npesnomieHus ceera. [loaHoe oTpaxkenue cBera. @opMyiia TOHKOM JIMH3BL.
OnTuueckue mpruOOpHI.

Ckopoctb cBera. BonHoBble cBoiicTBa cBeta. Jlucnepcus cBeta. MHTEepdepeHuus cpera.
KorepentHocts. [udpakius csera. [lonspuszanus ceera.

Bunsl wsnydenuit. Cnexkmpul u cnexmpanvhuii auaiu3. lIpakTudeckoe TpUMEHEHUE
AJIEKTPOMAarHUTHBIX U3Ty4CHHUH.

OcHOBBI cTIENMATBHOI TEOPUH OTHOCUTEIBLHOCTH

HMHBapnaHTHOCTP MOZYJS CKOPOCTH CBETa B Bakyyme. lIpMHIMI OTHOCHTENBHOCTH
OliHmTeHa. [Ipocmpancmeo u epems 6 cneyuanbHOU meopuu OMHOCUMENbHOCIU. DHepausl u
umnynve c600600nol yacmuysl. CBS3b MAaCChl U SHEPIUU CBOOOTHON YaCTHIIbI. DHEPTHUs MTOKOSL.

KBanroBas ¢pusznka. ®u3nKa aroMa ¥ aTOMHOI0 siApa

[Ipenmer u 3a1a4u KBAaHTOBOW (PU3UKU.

TennoBoe uznyuyenuwe. PacnpeneneHuve sHepruu B CHEKTpe aOCONIOTHO YEPHOTO Tena.
['unote3a M. Ilnanka o kBanTax. ®otosddext. Onbithl A. I'. CToneToBa, 3akoHbl hoToddhdexTa.
VYpaBHenue A. Diinmreina 1ia Gotosddexra.

®otoH. ['unoreza ne bpoiins o BOMHOBBIX cBoWcTBax yactull. KopryckyiasipHO-BOJHOBOM
nyanmu3Mm. CooTHomienue HeompeaenénHoctei ['eizenOepra. [laBnenue cBera. Onvimur 1. H.
Jlebeoesa u C. U. Basunosa. [{ugpaxyus 31eKkmpoHos.

Mogenu crpoenus aroma. OnbiTel Pesepdopaa. IlnanerapHas Monenb CTpOEHHUs aToMa.
OObscHeHrEe JMHEWYaToro CHeKTpa BOJOpPOJa Ha OCHOBE KBAHTOBBIX IMOCTYNIaToB bopa.
CrioHTaHHOE U BBIHYKJEHHOE U3TyYEHHE CBETA.

CocraB U cTpoeHue aToMHBIX siaep. M3oronsl. SnepHbie cumbl. JledekT Macchl. DHEprus
CBSI3M aTOMHBIX SIJIEP.

PannoakTuBHOCTB. BHIIBI paiMOaKTUBHOIO M3JIy4Y€HUs. 3aKOH PAJMOAKTHBHOIO pacnaja.
SnepHble peakuuu, peakUuu AeleHus U cuHTe3a. llemnas peakuus neneHus suep. fnepHas
sHepreTuka. TepmosnepHsiii cuaTes. [IpuMenenue saepHoit sHeprun. buonoeuueckoe oeticmsue
PAOUOAKMUBHBIX UZTYYUEHUU.



DJIeMeHTapHbIe YJaCTUIIEL. DyHAaMEHTAIbHBIE B3aUMOJICUCTBUSL. Yexkopumenu
9EeMEHMAPHBIX YaACMUY.

Crtpoenue BcesienHoi

[TpuMEHUMOCTh 3aKOHOB (U3HMKH JJIsi OOBSICHEHUS MPHUPOJBI KOCMHUYECKUX OOBEKTOB.
Conneuynas cucrema. 3BE3IbI U UCTOYHHKU UX dHepruu. Knaccudukanus 3BE3A. DBOIOLUSA
Comnnua u 3BE371.

[Nanaktuka. [pyrue ramaktuku. [IpocTpaHCTBEHHO-BpeMEHHbIE MacHITa0bl HAOIIOAaeMOMN
Bcenennotii. [Ipencrasnenue 06 sBomtonuu BeeneHHon. Témnas mamepusi u mémHnas sHepeust.

IIpuMepHBbIi epeYyeHb NPAKTHYECKHUX U JIA00PATOPHBIX padoT

IIpsiMble H3MEPEHUSL:

- H3MepeHue MTHOBEHHON CKOPOCTH C UCHOJIb30BaHUEM CEKYHAOMEpa WM KOMIBIOTEpa C
JaTYNKAMU;

- CpaBHEHME Macc (110 B3aUMOJECHCTBHIO);

- U3MEpEeHHE CUJI B MEXaHHKE;
- M3MEpEHHE TeMIIePATyPhl KHUIKOCTHBIMH U IIU(DPOBBIMH TEPMOMETPAMHU;
- OILIGHKA CUJI B3aUMOJEUCTBUS MOJIEKY] (METOJIOM OTpPbIBA Kalleb);
- JKCIIepUMEHTaJbHas MpoBepka 3akoHa ['eii-Jltoccaka (M3mMepeHHe TEPMOIMHAMHUECKUX
IapaMeTpoB rasa;
- u3mepenue D/1C nCTOUHMKA TOKA;

- ompeesieHre eproia 0OpalieHus JBORHBIX 3BE3] (TICYaTHBIC MaTEPHAIIbI ).
KocBeHHbIE HU3MEPEHN:

- U3MEPEHHE YCKOPEHUS;

- U3MEpEeHHE YCKOpEeHUsl CBOOOAHOIO NaICHNUS;

- OIpeNeNIeHNEe YHEPTUH U UMITYJIbCA 10 TOPMO3HOMY IIyTH;
- M3MEPEHME yIEIbHON TEIUIOTHI IUIABJICHUS JIbJIA;

- HW3MEpEHHUE HANpPsHKEHHOCTH BUXPEBOTO AIICKTPUYECKOro IMojisi (TpH  HaOIOCHUU
ANIEKTPOMATHUTHOM UHTYKIIUH );

- M3MepeHHe BHYTPEHHET0 CONPOTHBIICHNSI HCTOYHNKA TOKA;

- OIpeJeNIeHUe MTOKA3aTels IPEIOMIICHHSI CPEJIBL;

- M3MepeHHe (POKYCHOTO PACCTOSIHUS COOMPAIOIIEH U PacCeNBAIOIIEH JINH3;

- OmpejeNeHNe JJIMHbBI CBETOBOH BOJIHBI;

- oIneHKa nHdopMannoHHoN éMKocTH KoMnakT-aucka (CD);

- OmnpejeNeHHe MMIYJbCa M SHEPTMU YacTHIBI MPU JBIKCHUHM B MAarHUTHOM Iojie (IO
¢dororpadusam).

Habnronenus:

- HaOJIO/IeHHEe MEXaHWYECKUX SIBICHUH B WHEPIUAIBHBIX U HEMHEPIHAIBHBIX CHCTEMax
oTcuéra;

- HaOJro/IeHHe BBIHYK/ICHHBIX KOJICOaHUI U pe30HAHCA;

- HaOmoaeHue nuddy3uu;

- HaOJIO/ICHHE SBJICHHS DJICKTPOMArHUTHON MHIYKIIHH;

- HaOIIIOJICHUE BOJIHOBBIX CBOWCTB cBeTa: AM(paKIus, UHTePPEPEHIMS, TOIIPH3aLus;

- HaOJIOJICHUE CIIEKTPOB;

- BeuepHHUe HaOoIeHus 3BE3/1, JIYHBI M TUTaHET B TEJIECKOI WiIH OMHOKIIb. McciieoBaHMs:

- HCCIIEJOBaHHE PAaBHOYCKOPEHHOI'O [JBHUXKEHHS C MCIIONb30BAaHUEM 3JIEKTPOHHOTO
CEeKyHJ0Mepa WM KOMIIBIOTEPA C JaTYNKaAMU;

- HCCIIe0BaHUE JIBUKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO;

- HCCIIeJOBaHNE EHTPAIBHOIO y1apa;

- MCCIEe0BAHUE KaueHUs IMIMH/PA 0 HAKJIIOHHOH MJI0CKOCTH;

- HCCIe0BaHuE JIBUKEHUSI OpOYHOBCKOI yacTuilsl (o Tpekam [leppena);



= HCCJICAOBAHUEC U30IIPOLECCOB;

= HCCJICAOBAHUC U30XOPHOI0 IMpo1ecCa U OLICHKA a0COJIFOTHOTO HYJIA;

= HCCICAO0BAaHUEC OCTbIBAHUS BOIbI,

- HCCJIICHOBAHUC 3aBHCUMOCTU HAIIPAKCHUA Ha IMOJIIOCAX UCTOYHHMKA TOKA OT CHJIBI TOKa B

- HCCIeI0BaHuE 3aBUCHMOCTH CUJIbI TOKA Yepe3 JIAaMIIOUKY OT HAaIPsDKEHUsS Ha Hel;

- HCCIIeZIOBaHNE HArpEBaHUs BOJbI HarpeBareneM HeOOIbIION MOIIIHOCTH;

- HCCJICOAOBAaHHUC SABJICHUA BHGKTPOMaFHI/ITHOﬁ WHAYKIHH,

- HCCIIeZIOBaHNE 3aBUCUMOCTH YTIJla MPEIOMJICHHS OT YyIJia Na/IeHuUs;

- HUCCIIEJJOBaHHME 3aBUCUMOCTH PACCTOSHUS JTMH3bI 10 U300PaKEHUSI OT PACCTOSIHUS JIMH3bI
710 TIPEAMETa;

- HCCIIeZIOBaHUE CIIEKTPa BOJOPOIA;

- HCClleZIOBaHUE ABM)KCHUS TBOMHBIX 3BE3] (110 IIEUaTHBIM MaTepuasam).

IIpoBepka runores:

- TIpU JABWKEHUU OpycKa [0 HAKIOHHOM MIOCKOCTH BpeMs IepeMelIeHHs Ha OTpeeIEHHOE
paccTostHusI TeM OoJIblie, 4eM 0oJibliie Macca Opycka;

- TpU IBMXKEHUH OpycKa MO HAKIOHHOM IUIOCKOCTH CKOPOCTh MPSAMO IMPOMOPIMOHATBHA
yTH;

- IpU 3aTyXaHUU KoJIeOaHUM aMILIUTyAa 0OpaTHO MPONOPLUOHAIbHA BPEMEHH;

- KBaJpaT CpeAHero rnepeMenieHue OpPOYHOBCKOW YacCTHIBI MPSMO MPOMOPLIUOHAIBHO
BpeMeHH HabmoaeHus (o tpekam Ileppena);

= CKOpPOCTBb OCTbIBAHHA BOJbI JIMHEHHO 3aBHCHUT OT BpPCMCHH OCTbIBAHM,

- HanpsHKEHME NP MOCIIEN0BATENBHOM BKJIFOUYEHHUH JIAMITOYKH U PE3UCTOPA HE PABHO CYMME
HaNnpsH>KEHUN HA JIAMIIOYKE U PE3UCTOPE;

= YroJ npeJoMJICHUA IpAMO HNPOIOPHHUOHAJICH YTy MMaACHUA,

- MpU IUIOTHOM CJIO)KEHUU JBYX JIMH3 ONTHYECKUE CHIIbI CKJIA/IBIBAKOTCS;
KoHcTpyHpoBaHue TEXHUYECKUX YCTPOUCTB:

- KOHCTPYMpOBaHME HAKJIIOHHOW IUIOCKOCTH ¢ 3ajaHHbIM KIIJI;

- KOHCTPYHPOBAaHHE PhIYaKHBIX BECOB;

- KOHCTPYHMPOBAaHHE HAKJIOHHOW IUIOCKOCTH, IO KOTOPOl OpYyCOK ABMIKETCS C 3aJaHHBIM
YCKOpPEHUEM;

- KOHCTPYMPOBAHHE 3JIEKTPOABUTATENS;

- KOHCTpyHMpOBaHHUE TpaHc(opmaTopa;

- KOHCTPYHMpOBaHHE MOJEINHU TeJIeCKOMNa WJIM MUKPOCKOIIA.




IIpumepHoOe TeMaTHYeCKOE IJIAHUPOBaHM e 0a30BbIi YPOBEHb — 2 Y B HeJleJI10
(136 4 3a 2 rona) yenyonénnvtit ypoeenv — 5 u 6 neoenio (340 u 3a 2 zooa)
10 kaacc (68 u/ 170 q)

TemaTnueckoe
[JIAHUPOBAHUE

Coneprkanue 1Mo TeMmam

OCHOBHEBIE BUBI ACATCIIBHOCTH YUallIUXCA

Beenenne. ®u3nka U eCTeCTBEHHO-HAYYHbII MeTO Mo3HaHUs npupoasl (14 / 2u)

Ddusuka U eCTECTBEHHO-
HAay4YHbI METOJ] TO3HAHUS
npuposl (14/2 u)

@usnka - ¢pyHaaMeHTaIbHas HayKa)
o npupoae. Hayunbii wmeron
103HaHUs. MeTolbl HCCIEe0BaHU
buznuecknx SIBJICHUH.
MonenpoBaHue ¢buznyecknx
SIBJICHUI U IIPOLIECCOB.
du3nyecKue BeITUYUHBbI.
[TorpemnocTr u3MepeHuit
¢busnveckux BenuunH. Ouzndeckue
3aKOHBI ¥ TPAHULIBI UX
IIPUMEHUMOCTH. PU3NYECKHe
TEOPUHU U IPUHLUI COOTBETCTBHUSL.
Poine 1 MecTo du3nku B
(hopMHUPOBaHUN COBPEMEHHON
Hay4HOU KapTHUHBI MUDa, B
IIPAKTUYECKON AESTEIbHOCTU
moaei. Pu3nka u KyJIbTypa.

OOBSCHATh HAa KOHKPETHBIX HPHUMEPax poilb M MeCTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4HOW KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHBIX TEXHUKH U
TEXHOJIOIMH, B IPAKTUYECKOM NEATEIBHOCTH JIFOACH.

JleMOHCTpHpOBaTh Ha MpUMEpax B3aUMOCBA3b MEXIy (U3UKOH M JpYyTrUMH
€CTECTBEHHBIMH HayKaMHU.

Bocnpon3BoauTh CXeMy Hay4yHOT'O IIO3HAHUS, IPUBOJUTH IPUMEPBI €€ UCIIOJIB30BAHHUS.
/laBaTh ompeneneHUE U paclo3HaBaTh IOHATUSA: MOJENb, HayyHas TIHUIOTE3a,
¢u3nueckas BeaMUYUHA, (pU3MUECKOE SIBICHME, HAYYHbIM (akT, (U3NUYEeCKUH 3aKOH,
¢usnueckass Teopus, MNpPUHUMI CcOOTBETCTBHS. (OOOCHOBBIBaTH HEOOXOJUMOCTH
MCIOJIb30BaHUST MOJAENeH Ui onucaHus (U3NYECKUX SBJIEHUM M IPOLIECCOB.
[IpuBOAUTE NPUMEPBI KOHKPETHBIX SBJICHUH, IIPOLECCOB U MOJEIICH I UX OIMCAHUS.
[IprBOANTE pUMEPH! (PU3NYECKUX BETUYUH.
@opmynupoBaTh  (U3HYECKHE 3aKOHBI.
(U3NYECKUX 3aKOHOB.

[IprBOIMTE IPUMEPHI UCTIOIB30BaHUS (PU3UUECKUX 3HAHUM B JKUBOIUCH, apXUTEKTYpE,
NIEKOPAaTUBHO-TIPUKIAHOM HMCKYCCTBE, MYy3blke, crnopre. (Oco3HaBaTh II€HHOCTh
HAay4YHOTO IO3HAHMSA MHpPA JUIsl 4EJIOBEYECTBA B IEJIOM M IS KaXJO0r0 4YeIOBeKa
OTJIEIIbHO, Ba)KHOCTH OBJIAJIEHUS METOA0M HAYYHOIO TIO3HAHMSI I JOCTHXKEHHUS ycIexa
B J1I000M BHJI€ IPAKTUYECKOM NesATeNbHOCTH ['OTOBUTH Mpe3eHTal U COOOIIEHHUS 10
M3y4eHHBIM TeMaM (BO3MOKHBIE TEMBI ITPEICTABICHBI B YUEOHHKE).

YKka3pIBaTh T'paHullbl HOPHUMCHHUMOCTH

Mexanuka (274 / 69u)




Kunematuka (64 / 15u)

MexaHn4ecKoe JBH)KEHUE.
Cucremsl oTcuéra. CKansipHbIe U
BEKTOPHBIE (PU3NYECKNE BEIMYHUHBI.
MarepuaibHas TOUKa.
[locTynaTenbHoe ABUKEHHE.
Tpaextopust, myth, CB0OOOIHOE
[1a/IeHue TeJl.

Y ckopeHne CBOOOTHOTO

ajIeHus.

YpaBHEHHE

[PaBHOYCKOPEHHOTO

neukeHus. ['paduku
[PaBHOYCKOPEHHOT'O

TIBYKEHUSL.

JIBHIKEHHE IO OKPYKHOCTH C
[MOCTOSSHHOM MO MOJTYJIIO
CKOPOCTBIO.
LleHTpOCTPEMUTENBFHOE YCKOPEHHE.
[TapameTprl JBM)KEHUS HEOECHBIX
TeJL.

AGCOJIIOTHO TBEPJIOE TEIIO.
[locTynaTensHOE U BpaliaTelbHOE
JIBMDKEHUE a0COIIOTHO TBEPJIOTO
Tena. YTIIoBasi CKOPOCTh, YaCTOTa U

reproJ] oopaiieHusl.

/laBaTh oInpeneneHus NOHATHNA: MEXaHUYECKOE JBHKCHHE, TOCTYIATEIbHOE IBUIKEHUE,
PAaBHOMEPHOE JBHKCHUE, HEPABHOMEPHOE [BHUKEHUE, PAaBHOYCKOPEHHOE IBHKCHHUE,
NIBHYKCHHE 110 OKPY>KHOCTH C IIOCTOSHHOM CKOPOCTBIO, CUCTEMA OTCYETa, MaTepUaIbHas
TOYKa, TPACKTOPUS, IIyTh, IEpEMELIEHUE, KOOPAUHATA, MOMEHT BPEMEHH, ITPOMEKYTOK
BPEMECHM, CKOPOCTb PAaBHOMEPHOIO JBW)KCHHs, CPENHsSI CKOPOCTb, MIHOBEHHas
CKOPOCTb, YCKOPEHHUE, LICHTPOCTPEMUTEIBHOE

[IprMeHATH 3HaHUA O ACUCTBUAX C BEKTOPAaMU, ITOJyYEHHbIE HA YPOKax ajireopsl.
CxJlafpIBaTh U BBIYUTATh BEKTOPHI IIEPEMELIEHUN U CKOpPOCTEN. BBIABIATH ycTONYMBBIE

[MOBTOPSIFOIIAECS CBSI3M  MEXKAY BEIMYMHAMHU, ONHUCHIBAIOIIMMH MEXAHUYECKOE
NBIDKEHHUE.
lcrionb30BaTh pa3IuyHbIC 3IIEKTPOHHbBIE pecypcsl hilpe: ¢ MOCTPOCHUS

HKCIIEPUMEHTAIBHBIX TPAPUKOB U MX 00paOOTKU. Y CTaHABIUBATh (DU3MUYECKUI CMBICIT
KO3(Q(QHUIHUEHTOB MPONOPLUUOHAIBHOCTH B BBISBJICHHBIX CBS3SX, B pe3yJbTare -
MOJTy4aTh HOBBIE (DU3MUECKUE BETMUNHBIL.

PaboTath B nape, rpynie Ipu BbIIIOJHEHUH UCCIIEI0BaTEIbCKUX 3aaHUH.

OneHuBaTh peaJbHOCTb 3HAYEHHM MOJy4yeHHBIX (U3MYECKUX BeIWYMH. Braners
crioco0amMu OMMCaHUs IBUKEHUS: KOOPAUHATHBIM, BEKTOPHBIM.

3anuchbiBaTh YPaBHEHMsSI PaBHOMEPHOTO U PAaBHOYCKOPEHHOTO MEXaHMYECKOTIO!
nBkeHus.  CoCTaBJIATh  ypaBHEHUS  PAaBHOMEPHOIO M PaBHOYCKOPEHHOTO
[IPSIMOJIMHEHHOTO JIBUYKEHUS! B KOHKPETHBIX cuUTyauusax. OnpenensTh N0 ypaBHEHUSIM
napameTpsl JABWKEHHs. IIpUMEHSATh 3HAHUS O TOCTPOEHUM W UYTEHHHM TIpauKOB
3aBHCHUMOCTH MEX/1y BEJIUYMHAMU, [TOJIy4€HHbIE Ha ypoKkax anreopbl. CTpouTs rpaduk
3aBHCHUMOCTH KOOPJHMHATBl MaTEpUaIbHOW TOUKHM OT BPEMEHU JABMKEHUA. Onpenensrsb
Mo rpaguky 3aBUCUMOCTH KOOpPAMHATBHI OT BPEMEHU XapaKTep MEXaHWYECKOTro

JABWIKCHHU A, HAYAJIbHYIO KOOPAWHATY,




JlaGopaTopHbie pabOTHI:

1. W3sydenue nswkeHus Tena mno
OKPY’KHOCTH.

2. W3yueHue IBHKEHWS TENA,
OpOILIEHHOTO TOPU3OHTAIBHO.

3. M3mepeHne MrHOBEHHOM
CKOPOCTH C UCTIOIB30BAHUEM
CEKYHJIOMepa MM KOMITBIOTEpA C
TaTYNKAMH.

4. H3mepeHue yCKOpEHHSI.

MccineqoBanus:

1. Uccnenosanue
PAaBHOYCKOPCHHOTO  JIBIDKEHUSI C
HCII0JIb30BAHUEM 3JIEKTPOHHOIO

CCKyHAOMEpA U WJIM KOMIIBIOTEpA C

aTYNKAMH.
[IpoBepka runores:

KOOpJAMHATY B yYKa3aHHbI MOMEHT BPEMEHM, U3MEHEHUE KOOPIMHATHI 32 HEKOTOPBIN
[IPOMEXYTOK BPEMEHHU, MPOEKLHUIO CKOPOCTH (IJI1 PaBHOMEPHOI'O IPSIMOIMHENHOIO
nBrokeHus). OnpenensaTs 1o rpaduky 3aBUCUMOCTH MPOEKIMU CKOPOCTU OT BPEMEHHU
XapaKTEP MEXaHWYECKOI'O JBHKCHMS, NPOCKLUUIO HAYaJIbHOW CKOPOCTH, IPOEKIUIO
YCKOpEHHUs1, U3MEHEHUE KOOopaAuHaThl. OnpeaensaTs o rpaguKy 3aBUCUMOCTH IPOEKIIUN
YCKOPEHHUSI OT BPEMEHH XapaKTEP MEXAHHYECKOI'O JBUKCHMS, U3MEHECHHE INPOCKLIUU
CKOPOCTH 3a OIPENEICHHBIN IIPOMEKYTOK BPEMEHHU.

JlaBaTh ompeneNieHUs IOHSATUN: aOCOJIIOTHO TBEPAOE TENO, IOCTYIAaTeJIbHOE H
BpalaTeabHOe ABMKEHHE a0COIIOTHO TBEpAOro Tena. Pacno3HaBaTh B KOHKPETHBIX
CUTYallUsiX, BOCHPOM3BOAUTh W HaONIONATh IOCTYNATEIbHOE W BpalareabHOe
NBYDKEHUS TBepaoro tena. llpumeHaTs Mojenb aOCOMIOTHO TBEpAOro Teia Juis
OIMCaHUs JBW)KEHUSA Tel. HaxonuTe 3HAYEHHs YIVIOBOM M JIMHEHHOM CKOpOCTH,
JaCTOTHI U MIeproJia 0OpallieHHsI B KOHKPETHBIX CUTYaIUX.

Omnpenenars napaMmerpsl JBHKEeHUsT HeOecHBIX Teld. Haxoauth HeoOxoaumyro Juist
naHHbIX pacuétoB uHH(opmanuio B HMuTepHere. CtpouTh rpaduk 3aBUCUMOCTU
[IPOCKLIMA M MOJYJs IEPEMEIIECHUS, CKOPOCTH MATEpUaJIbHOM TOYKH OT BPEMEHU
nBrokeHus. CTpouTh rpaduk 3aBUCUMOCTH IyTH M KOOPAMHATHI MaTe€pUaibHON TOUKU
OT BPEMEHH JIBUKCHUS.

Onpenenars 1o rpaguKy 3aBUCUMOCTH KOOPAMHATHI OT BPEMEHHU XapakTep

MCXAaHUYCCKOT'O IBMKCHH A, HAYAJIbHYIO KOOPpAWHATY,




1. Tlpu nBuxenuu Opycka o
HAKJIOHHOM IUIOCKOCTH BpeMs
MepeMenIeHs Ha ONPeIeICHHOE
paccTosHUS TeM OOJIbIIE, YeM
OoJibIie Macca Opycka.

2. Tlpu nBwxenuu Gpycka 1o
HAKJIOHHOH IJIOCKOCTH CKOPOCTh
MPsIMO IPOMOPIMOHATIbHA ITYTH.

KOOPJMHATY B YKa3aHHBII MOMEHT BPEMEHH, U3MEHEHUE KOOPAMHATHI 32 HEKOTOPBIH
MPOMEKXYTOK BPEMEHH, MPOCKIHIO CKOPOCTU (UII PaBHOMEPHOTO MPSMOJIMHEHHOTO
NBIDKCHHUS), CPEJHIOI0 CKOPOCTh, MOAYJIb MaKCHMaJIbHOH MTHOBEHHOH CKOPOCTH.
Omnpenensts 1o rpaduky 3aBUCKMOCTH ITPOSKLUH TEPEMELICHUs OT BPEMEHHU XapaKTep
MEXaHUYECKOTO IBUYKEHHSI, IIPOSKIIHIO CKOPOCTH (/17151 pPABHOMEPHOT'O IPSIMOJIMHEHHOTO
NMBIDKCHUS  JBWD)KCHUS), H3MEHEHHe KoopauHatbl. Ompenensits 1o rpaduky]
3aBUCHMOCTH IPOEKIUH CKOPOCTH OT BPEMEHHU XapaKTep MEXaHHMYECKOTO JBHKCHUS,
MPOCKIMIO HAYaJbHONH CKOPOCTH, MPOEKIMI0 YCKOPEHHUs, MPOEKLHUIO MEepEeMELICHHUS,
M3MEHEHHE KOOPAWHATHI, MPOHAEHHBIH myTh. Onpenensits mo rpaduky 3aBUCUMOCTH
MPOCKIIMH YCKOPEHUSI OT BPEMEHHU XapaKTepP MEXaHWYECKOTO JBIKCHHS, U3MEHEHHE
NPOEKIUU CKOPOCTH, M3MEHEHHE MOAYJS CKOPOCTH 3a ONPENEIICHHBIH MPOMEKYTOK
BpeMeHHU. PasnuuaTh myTh M TepeMelIeHHe, MTHOBEHHYIO M CPEIHIOI0 CKOPOCTH.
3MepsaTh 3HAYEHUS TEPEMEIICHMs, IYTH, KOOPAMHATBHl, BpPEMEHHU JBHKEHUS,
MIHOBEHHOUH CKOPOCTH, CpPEIHEH CKOPOCTH, YCKOPEHUS, BPEMEHH JIBH)KCHUSI.

PaGoTtaTh B mape Mmpy BBIIOJIHEHUH JIAOOPATOPHBIX PA0OT M MPAKTHYECKUX 3aTaHUM.
[IpuMeHSATH MOJENM «MaTepuanbHas TOYKa», «PABHOMEPHOE MPSMOJIHMHEHHOE
NIBIDKCHUEY, «PAaBHOYCKOPEHHOE JBHMIKCHUE JUIS ONUCAHUS JIBH)KEHHS PEAIbHBIX Tell,
TUTSL OTIMCAHMS OOBEKTOB, U3y4aeMbIX B Kypce OHMOJIOTHH




3aKOHBI TUHAMUKH
Hrrotona (4 1/ 10u)

SBienue nHepuuu. Macca u cuna.
M HepuuanbHble CUCTEMBI OTCUETA.
BsaumoneiictBue ten. CiioxeHue
cui. [lepBblii, BTOPOW U TPETUI
3akoHbl HbtoToHa. [Ipuniun
OTHOCHUTEIBbHOCTH I anmues.
['eonienTpuyeckas u
reJIMOLIEHTPUYECKAsE CUCTEMBbI
oTCuéTa

/laBaTh onpenenacHys MOHATUI: MHEPLUS, MHEPTHOCTD, Macca, CUIIa,
PAaBHOJCHCTBYIOLIAs CUJla, MHEPLIMAJIbHAS CUCTEMA OTCYETA,

HEUHEPLUATbHAs CUCTEMA OTCUETA, TEOLICHTPUYECKAs U FEJINOLCHTPUYECKAsi CHCTEMBI
OTCUETA.

Pacrio3HaBaTh, HAOMIOJATh SABJICHUE UHEPLMHU. [IpUBOIUTH IPUMEpPHI €0 NPOSIBIECHUS B
KOHKPETHBIX CUTYalHsIX.

OOBACHATH MEXaHUYECKHUE SIBJIICHUS B UHEPLUAIBbHBIX M HEMHEPIUAIBHBIX CHCTEMaX
OTCUETA.

Bb1iensaTe 1elCTBHA TeN IpYr Ha ApYyra U XapaKTepHu30BaTh ux cuiaamu. [Ipumensats
3HAHUS O ICHCTBHSX HAJl BEKTOPAMH, IMOJIyUYEeHHBIE HAa ypOKax anreOpel. OnpeaensiTs
PaBHOACHUCTBYIOLIYIO CHILY IBYX U Ooiiee cui. OnpeaensTh paBHOJAEHCTBYIOIYIO CUITY
DKCIIEPUMEHTAIBHO. DOpMYIIMPOBATh NIEPBBI, BTOPOM U TpeTuii 3akoHbl HproTOHA,
YCIIOBUS UX IPUMEHUMOCTH.

BbISBISATh YCTOWYUBBIE TOBTOPSIOLIMECS CBSA3H MEXKAY YCKOPEHUEM Tela U
neiicTByroIel Ha Hero cuiloil. Y cTaHaBiauBaTh (U3NYECKUN CMbICT K03 dunmenTa
MPOTIOPIIMOHATILHOCTH B BBISIBIICHHOH CBSI3M (BeIMYMHA 0OpaTHast Macce Tena).

Y cTaHaBiIMBaTh TpeTUH 3aKkOH HploTOHA dKcriepuMeHTanbHO. [IpuMeHsaTh nepBblii,
BTOpPOI1 U TpeTUii 3aKoHbl HbI0TOHA IIpU pellIeHNU pacYETHBIX U SKCIIEPUMEHTAIbHBIX
3a1ad.

060cH08b16aMb B03MOICHOCTIL NPUMEHEHUS BMOPO20 U MPembve20 3aKoHos Hoiomona g
ceoyenmpuieckol cucmeme omcuéma. Haxooums ¢ numepamype u 6 Hnmepneme
uHopmayuro, NOOMEEPHCOAWYI0 8paujerue 3emiu.

@DopMynMpoBaTh NPUHLIUI OTHOCUTEIBHOCTH [ ammiies




Cuutbl B MmexaHuke (5 4/
164)

3axon 6CEMUPHO20 MA2OMEHUA.
FpaeumaquHHaﬂ NOCMOSHHAA.

Cuna msowcecmu.
Cuna maxcecmu Ha opyeux
nianemax. Ilepsas kocmuveckas
ckopocmb. [eudicenue nebecHbvix
men u cnymuukos. Bec u
Heeecomocmo. Cunbl ynpy2ocmu.
3akon I yka.

Cunvt mpenus.
Jlabopamopuwsie pabomol:

1. Msmepenue acécmrxocmu
NDYIUCUHDL.
2. MUsmepenue koopuyuenma
IMpPeHUsT CKONbHCEHUSL.
3.  Cpasnenue macc (no
63aUMOOeUCMBUIO).
A.  Hszmepenue cun 6 mexanuxe.

[TepeunciisiTh BUIBI B3aUMOCHCTBHSI TSI M BHJIBI CHJI B MeXaHuKe. J[aBaTh onpejeneHue
MOHATHIA: CUJIa TSHKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHHSI, BEC, HEBECOMOCTb, IEPETPy3Ka,
nepBas KOCMUYECKash CKOpOCTh. POpMyJIMPOBAaTh 3aKOH BCEMHPHOIO TATOTCHUS H
YCJIOBI/ISI €ro HpI/IMeHI/IMOCTI/I.

Haxoauth B IuTeparype u B IHTepHEeTe HH(OpMALIHIO 00 OTKphITHH HhIOTOHOM 3aK0OHA
BCEMUPHOTO TATOTEHUS, WHPOPMAIUIO, MMO3BOJSIONIYI0 PACKPHITh JIOTHKY HAy4HOTO
MO3HAHMS IPU OTKPBITHH 3aKOHA BCEMUPHOT'O TATOTCHHMSL.

HpI/IMeHSITB 3aKOH BCCMI/IpHOFO TATOTCHUSA HpI/I peH_IeHI/II/I KOHerTHBIX 3a1a4.

MMeTh mpeicTaBiIeHHe 00 MHEPTHOM M IPaBUTAIIMOHHOM Macce: Ha3bIBaTh HX Pa3IMIUC
1 CXOJCTBO.

BBIUKCIIATE CHITY TSKECTH B KOHKPETHBIX CHUTYallUsX. BBIYHCIATH CHIIy TSDKECTH H
YCKOpPEHHE CBOOOJHOTO TMAJCHUS Ha JAPYruX IUIAaHETaX. BBIUUCIATH YCKOpEHHE
CBOOOJTHOTO TA/ICHUS Ha Pa3InYHbIX muporax. HaxonuTs B uteparype u B HTEpHETE
WHPOPMALIMIO O MapaMeTpax IUIAaHeT M JAPYIHX HeOeCHBIX Tell. BBUuciaTh mepByro
KOCMHUYECKYIO CKOPOCTb. VICIOIb30BaTh 3aKOHBI MEXaHUKHU ISl OOBSICHEHHS IBUKCHUS
HEOECHBIX TEl.

BbIUnCIIATE BeC TNl B KOHKPETHBIX CUTYAIUIX. [lepeurciisaTh CXOACTBA U Pa3Inyus Beca)l
11 CUJIBI TAXCCTH. PaCHO3HaBaTI) n BOCHpOI/I3BOIII/ITI>




COCTOSIHHS T€JI, PU KOTOPBIX BEC Teja PaBEH, OOJIbIIE WJIM MEHBIIE CHJIBI TSHKECTH.
PacniozHaBaTh 1 BOCIPOU3BOJIUTH COCTOSIHUE HEBECOMOCTH TEJA.

Onpenensarb Neperpy3Ky Tena Npu pelieHur 3anad. Haxonuts B juTepaType U B
NuTepHere WHGOPMAIMIO O BIUSHUU HEBECOMOCTH U TEPErpy3Kd Ha OpraHu3M
YeIOBEKa. [ OTOBUTH MpE3CHTAIIMM M COOOIIECHUS O TIOBEJACHUU TeJI B YCIOBHUAX
HEBECOMOCTH, O NOJIETaX YEJIOBEKAa B KOCMOC, O JOCTH)KCHUSAX HAIled CTPaHbl B
MOJArOTOBKE KOCMOHABTOB K IIOJIETaM B YCJIOBHUSAX HEBECOMOCTH. Pacro3HaBarb,
BOCIIPOU3BOJUTh M HAONIOATh Pa3IMYHbIC BUIBI Aeopmarnuu teia. DopMynupoBarh
3aKkoH ['yka, rpaHuIlbl €ro NPUMEHUMOCTU. BBIYUCIATH U U3MEPSATH CUITy YIPYTOCTH,
PKECTKOCTD IMPYKUHBI, KECTKOCTh CUCTEMBI NPYKHUH. MccnenoBarb 3aBUCUMOCTb CHUJIBI
YIIPYTOCTH OT JiehopMaliiy, BHIMOIHITH SKCIIEPUMEHTAIILHYIO MPOBEPKY 3akoHa ['yka.
Pacrio3naBaTh, BOCIPOHW3BOAWUTH, HAOMIOIATh SIBJICHUS CYXOTO TPEHHUS IIOKOS,
CKOJIb)KCHUSI, KaUCHHUS, SIBJICHUE CONPOTUBIICHUS MPU ABMKEHHUM TeJla B KUJIKOCTH WIIU
raze. M3mMepsaTh u n300paxkarh rpad)uuecKu CHITbI TPSHHSI IIOKOS, CKOJIbKCHHSI, KAueHUS,
PKUJIKOTO TPEHUSI B KOHKPETHBIX CUTyalusx. Mcmnonbp3oBaTh (opMyIly Ui BEIYUCICHUS
CUJIbI TPEHUS CKOJIbKEHUS IIPU PEUIEHUWH 3a7a4d. BBIBISITE HKCHEPUMEHTAIBHO
BEJIMYMHBI, OT KOTOPBIX 3aBUCUT CHJIA TPEHHUS CKOJIbKEHHs. M3MepsTh CUILy TSAXKECTH,
CUJIy YNpPYrOCTH, BEC TeJla, CUIy TPEHUs, YUIMHEHHE MPYKUHbL. OnpeneisiTs C
MOMOIIbI0 KOCBEHHBIX HM3MEPEHUIKECTKOCTh MPYXKUHBL, KOIPPUIMEHT TPEeHUS
CKOJIb)KeHUs. PaboTaTh B Mape Mpu BHIMTOJTHCHUN TPAKTHYCCKHUX 3aJaHHM.

Haxomuths B nutepatype u B HTepHeTe MHGOPMAIIUIO O TPOSBICHUIX CUJIBI TPEHUS,
crioco0ax €€ yMEHBIIICHUS U YBETTUUCHHUS, POJIM TPEHUS B MPUPOJIE, TEXHUKE U OBITY.
[IprMeHATH NTOyYEHHBIE 3HAHUS IIPU PELIEHUH 3a/1ad Ha OJHOBPEMEHHOE JEHCTBUE HA|
TEJI0 HECKOMBbKUX CHJII, HAa IBM)KEHNE CUCTEMBI CBA3aHHBIX TEJl.

Haxomuths B nutepatype u B MHTepHeTe mH(pOpMAIIMIO O BKJIa/le YUEHBIX B Pa3BUTHE
MEXaHUKH. ['OTOBUTH MPE3CHTAIMH U COOOIIEHUS M0 M3yYEHHBIM TeMaM (BO3MOKHBIE
TEMBI [IPEJICTABJICHBI B yUCOHHKE).

BBINMOMHATE JIOMOJIHUTENBHBIE HCCIIEOBATEbCKUE PAOOTHI MO M3YyYEHHBIM TeMam
(BO3MOKHBIE TE€MBI MpEACTaBlIeHbl B yyeOHuKe). [I[puMEeHSATh 3aKOHBI TUHAMUKU IS
ONUCAHMS TOBEJICHUS PEATIbHBIX Tell




3aKOHBI COXPaHCHHUS
umnynbea (3 4/ 5 a)

Nmnynbe Tena. UMiynbe cubl.
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE JBHKEHUE.

KOHKPETHOW cuTyaru. HaxoauTh, UCIONb3ys COCTaBICHHOE YpaBHEHHE, HEU3BECTHBIC
BEJTMYHHEIL.

Co31aBaTh CUTYalluH, B KOTOPBIX MPOSBISIETCS] 3aKOH COXPAHEHHS UMITYJIbCA.
CocCTaBIIATh MIPH PEIICHUN 33]1a4 YPABHEHUS, COJIEPKAINE PEAKTUBHYIO CHITY.
HaxoauTh B muteparype u B IHTepHETe MHPOPMALIHIO TI0 33JJaHHOH TeMe.

['OTOBUTH MPE3CHTAIMU M COOOMIEHUS 1O H3YYCHHBIM TeMaM (BO3MOXKHBIC TEMBI
[pEACTABJICHBI B YYCOHHKE).

['OTOBUTH MPE3EHTAIMH U COOOIIEHUS O TIOJIETaX YeJIOBeKa B KOCMOC, O JOCTHIKEHUSIX
HaIlleH CTPaHbl B OCBOCHHH KOCMHYECKOTO MTPOCTPAHCTBA.

BEITIONHATE JTOTIOTHUTEIBHBIC HCCIIEIOBATENILCKIE PAa0OTHl MO HM3YyYEHHBIM TEMaM
(BO3MOJXKHBIC TEMBI IMPEICTaBICHBl B yueOHHKE). PaboTarh B mape Wiu TpyIie Npu
BBITIOJTHCHUH MMPAKTUICCKUX 3aJIaHUH.

3aKOH COXpaHEHUs
MexaHUuecKol sHepruu (4
4/ 10 )

PabGora crisl. MOIIHOCTE.
Kunernueckas sneprus. Pabora
cribl TsokecTH. [loTeHmansHas
SHEprus Tejla B IPaBUTAlMOHHOM
nosie. PaboTa cuibl ynpyroctu.
[ToTeHImanbHast 3HEPTUS YIIPYTro
e OpMUPOBAHHOTO TEJIA.

JlaBaTh ompezeneHue MOHATHHA: paboTa CHJIbI, MOILIHOCTb, KMHETHYECKas >HEprus,
[MOTCHIMAIbHAS DHEPIUs, IOJHAsA MEXAHWYECKas JHEprus, U30JIMPOBAaHHAs CUCTEMA,
KOHCEpBAaTHUBHAs CUJIA.

HaxonnuTh B KOHKPETHOH CHTyallMd 3HAUYCHUS (U3UYECKUX BEITHUYMH: paOOTHI CHIIBL,
paboThI CHIIBI TSXKECTH, pabOThl CHJIBI YIPYTOCTH, pabOThl CHJIBI TPEHMSI, MOIIHOCTH,
KMHETUYECKOW YHEPTUH, U3MEHEHNS] KUHETUYECKOM YHEPTUH, IOTCHIIMAIBHON dHEPIUU
TeJ B I'PAaBUTALlMOHHOM IOJI€, MOTEHIMAIbHOM 3HEPruu YHpyro 1ehopMHUpPOBAHHOTO
TeJa, MOJHON MEXAaHUYECKOW dJHEPIUH.

3aKOH COXpaHEHHUs MEXaHUYECKON
HHepruu. JlabopaTopHsie paOOTHI:
1. N3yuenust 3aKoHa
COXPAHEHUS MEXAHUYECKOM
SHEPIUH.

2. Onpezenenue SHEPTHU U
MMITYJIbCa IO TOPMO3HOMY ITYTH.
Hccnenosanusd: 1. McciaenoBanue
[IEHTPAJILHOTO yapa.

Cocmasnams ypasueHus, césasviearowue pabomy cuubl, oeticmaylouel Ha mejo 8
KOHKPEemHOU CUMyayuu, ¢ UsMeHeHuem Kunemuyeckou snepeuu mena. Haxooums,
UCNOL3YSI COCMABNEHHOE YPABHEHUe, HeU38ECHbIe GeIUYUHDL.

Dopmynuposams 3aKOH COXPAHEHUsL NOIHOU MEXAHUYECKOU dHEPSUU, SPAHUYDLL 20
NPUMEHUMOCTU.

Cocmasnsams ypagHeHus, onucvléanujue 3aKoH COXpaneHus NOJHOU MexaHuyeckol
oHepeuu, 8 KoHKpemHou cumyayuu. Haxooums, ucnonwv3ys cocmasientoe ypagHeHue,
HeuzeecmHule genuuunvl. Co30asams cumyayuu, 8 KOMoOpPsbiX NPOSAGIAENCsl 3AKOH
COXpaneHUs NOTHOU MeXaHU4ecKOU SHepeUlU.

Bolnonnams s9KcnepumMeHmanbHyo npo8epKy 3aKOHA COXPAHEHUS MEXAHUYEeCKOU
DHepeuu. Boinoiname KOceeHHble USMEPEHUs UMNYIbCA meid, MeXaHUuyecKou IHepauu
mena, pabomol cunvl mpenus. Pabomamo 6 nape, epynne npu 6binoiHeHuu

npakmuyecKux 3a0aHull.




Cocmaensams ypasHerust u HAXOOUMb 3HAYEHUS. PUIUYECKUX 8eTUYUUH NPU PeUuleHUl
3a0au, mpedyowux 00HOBPEMEHHO20 NPUMEHEHUSI 3AKOHO8 COXPAHEHUs UMNYIbCA U
IMexanuueckou sHepeult; 3a0ay, no YCio8ur KOMopbix COXPAHAeMcs UMNYIbC, HO
UBMEHAEMCs NOTHASL MeXAHUYECKAs JHepeUsl cucmemul mei. Beiuucisims émopyio
Kocmuueckyto ckopocms. Haxooumse 6 numepamype u 6 Hnmeprneme ungopmayuio no
3a0anHol meme.

["omoeumu npezeHmayuu u cOOOWeHUs. N0 U3Y4EHHbIM MeMAM (803MONCHbIE MEMbL
npeocmasienvl 8 yueoHuKe). Boinoinsams 00noIHUme bHble UCCIe008amenbeKue
pabomul NO U3YUEHHbIM MEMAM (803MONCHBIE MeMbl NPeOCMABIeHbL 8 YueOHUKe).

I IpumeHAmsb 3aKOHbI COXPAHEHUS UMNYIbCA U MEXAHUYECKOU IHepeul OJisi ONUCAHUSA
0BUIICEHUSL PEAIbHBIX Mell

JlnHaMyKa BpalaTeabHOro
TIBMOKEHUS a0COTIOTHO
TBepa0rOo Tena (3 u)

OcCHOBHOE YpaBHEHHE TUHAMUKHU
BpAIllaTeIbHOTO JBUKCHHUS.
YrioBoe yckopeHrne. MOMEHT
cuiibl. MOMEHT UHEPIIMH TBEPAOTO
Tena. MOMEHT UMITYIIbca. 3aKOH
COXPaHEHUS MOMEHTA UMITYJIbCa.
Kunernueckast sHeprust a0COIIOTHO
TBEPAOrO Tella, BPALAIOIerocs
OTHOCHUTEIILHO HEIIOIBIKHOM OCH.

/[asamb onpedenenue noHAMuIL: y2i060€ YCKOpeHue, MOMEHM CUlbl, MOMEHM UHEPYUU
meepo02o meia, MOMeHM UMNYIbCA, KUHEMUYEeCKas dHep2usi adCONIOMHO meepoo2o
meina.

Haxooumb 6 KOHKpemHo cumyayuu 3Ha4eHus Qu3u4ecKux eIuUtun.: yeno6020
VCKOpeHUs, MOMEHMA CUbl, MOMEHMA UHEPYULU MBEPOO20 Mea, MOMEHMA UMNYIbCd,
KuHemuueckol snepeuu meepoozo meiaa. Cocmagnames 0CHO8HOE YpagHeHUe OUHAMUKU
BPAYAMENLHO20 0BUIICEHUS 8 KOHKpemHOU cumyayuu. Haxooums, ucnonv3ys
cocmaeieHHoe ypasHeHue, Heussecmuble enuyunvl. Popmyaupoeams 3aKOH
COXPAHEHUSL MOMEHMA UMNYNbCA, YCILOBUA €20 NPUMEHUMOCTU.

Cocmasnams ypagHeHus, onucularujue 3aK0H COXPaHeHUs MOMEHMA UMNYIbCA, 8
KonKkpemHou cumyayuu. Haxooums, ucnonwb3ys cocmagienHHoe ypasHeHue, Heu38ecmuboie
senuyunsl. Cozoasams cumyayuu, 8 KOMopwvlx NPOAGIAEMCcs 3aKOH COXPAHEHUS.
MOoMeHma umMnyvbea.

Haxooums 6 numepamype u 6 Mnmepueme unghopmayuio o npumepax npaxmuiecko2o
NpUMEHeHUs 3aKOHA COXPAHEHUS UMNYNbCA, O 2UPOCKONe

Cratuka (3 4/ 5 4)

PaBHOBECHE MaTEpUaIbHONW TOYKH U
TBEPAOrO Tena. Bunbl paBHOBECHS.
YcioBus paBHOBecUsl. MOMEHT
cuibl. PaBHOBeEcHE JKHUIKOCTH U
ra3a. JlaBinenue. 3aKOH COXpaHEHHS
SHEPrUY B TMHAMUKE KUIKOCTH.
JlaGoparopHas pabora: 1.

l3yueHne paBHOBECHs TeJa O]

/laBaTp omnpeneneHue MOHATHI: PAaBHOBECUE, YCTOMYMBOE PAaBHOBECUE, HEYCTOMUMBOE
paBHOBecHe, 6€3pa3INYHOE PAaBHOBECHE, TUIEUO CUIIbI, MOMEHT CHJIBL.

HaxoauTe B KOHKPETHOM CUTyallMy 3HAYEHHUs TUIeYa CUJIbI, MOMEHTA CUJIBL.
[lepeuncnaTh yCIOBHS paBHOBECUSI MATEPUAIBHOM TOYKHU U TBEPIOTO Tesia. COCTaBIATh
YPaBHEHUSI, ONIMCHIBAIOLIME YCIOBUS PABHOBECHS B KOHKPETHBIX CUTYyalusax. Haxoaurs,
HCIIOJIb3YsI COCTaBJIEHHOE YPAaBHEHUE, HEU3BECTHBIE BEJTUYUHBI.

Pacrio3HaBaTh, BOCIIPOU3BOUTH M HAOMIOAATh PA3IMYHbIC BUIbI PABHOBECHUS TEI.
3mMepsiTh CHITy ¢ TOMOIIBIO TIPY)KHHHOTO TMHAMOMETpA M U(PPOBOTO JATYUKA CHIIHI,




HGfICTBHCM HCCKOJBKHUX CHJI.

M3MEpPSTh IUICY0 CWiIbl. PaboTaTe B mape, TpyIie MPH BITOJHEHHH TPAKTHYCCKUX
3a1aHUMN.

Haxooums 6 numepamype u 6 Hnmepneme unghopmayuio o 3HaveHuy Cmamuxu 8
cmpoumenbcmee, mexHuke, Oblmy, 00vACHeHUue Popmbvl U pasmepos 00beKmMo8 NPUPOObL.
T'omosums npezenmayuu u cooOuyeHUs, BHIOIHATH HCCIIEIOBATEIBCKAE PA0OTHI 110
oanHviM memam. Pabomame 6 nape npu evinoinenuu 1a60pamopHoi pabomoi

OCHOBBI THAPOMEXAHUKH (2
q /5 )

[laBnenne. 3akon Ilackams.
PaBHOBECHE KUIKOCTH U rasa.
3akoH Apxumena. [1naBanue Ten.
J[BrOKEHUE KUIKOCTH. 3aKOH
bepnynnu. Ypasaenue bepnyiu

/laBaTh onpesesieHne MOHATHI: HeC)KMaeMas )KUJIKOCTh, pAaBHOBECHE JKUIKOCTH U rasa,
IUPOCTATUYECKOE JaBJICHUE, JAMUHAPHOE TeUeHUE, TypOyJIEHTHOE TeUCHHUE.
Pacrio3naBaTh, BOCIPOM3BOAUTh U HAOIIOAATh JIAMUHAPHOE U TypOYJIEHTHOE TE€UECHUE
PKUTKOCTH.

HaxoauTh B KOHKPETHOM CUTYaIlluu 3HAYEHUS JABJICHUS B MOKOSAIICHCS KUIKOCTH WIH
raze. @opmynupoBarb 3akoH [lackansa. [Ipumensts 3akon [lackanst nns oObICHEHUS
UIPOCTaTUYECKOrO0  Mapafokca, [l OOBACHEHUs  MpUHIUNA  JACHCTBUS
FUPaBINYECKOr0 Mpecca W BBIUHUCICHUS €ro mnapaMerpoB. PopmylHpoBaTh 3aKOH
Apxumena. Ilpumenars 3akoH Apxumena Ais pelleHus 3aaad. PaccuuThIBaTh
IIJIOTHOCTH TCJI IIO0 UX INOBECACHHUIO B XXHUIAKOCTHU. OHpGILCJI?ITI) BO3MOJXXHOCTH IlJIaBaHUA
terma. Cocmasnsame ypaeHerue BepHyJZJZM 6 KOHKDPENIHbIX Ccumyayusix. OnpeaeﬂﬂMb,
UCNOL3YSI COCMABNEHHOE YPABHEHUe, HeU3BECTHbIE BeIUYUHDL.

[Ipugooums  npumepsvi, uLOCMpUpyrOUWue B8blnoIHeHue ypasHenus bepuynnu.
[ Ipumenamo ypaenenue beprynnu 0isi ONUCAHUS OBUNCEHUSL HCUOKOCTU 8 PACEHUAX U
HCUBDBIX OPcAHUIMAX.

Haxonuts B nmutepatype u B HTepHEeTe MHpOopMauio o0 UCIOIb30BaHUN YpaBHEHUS]
bepHyuM B TEXHHUKE U OBITY

HOI[BGI[GHI/IG HUTOTOB U3YYCHHA
TeMbl «MeXaHuKa»

OnuchIBaTh MEXaHUYECKYIO KapTUHY Mupa. [lepeuncnsate 0ObEKThI, MOJIETH, SIBICHHUS,
dbu3nueckue  BeIMYMHBI, 3aKOHBI, Hay4yHble (aKTbl, CpEACTBA  OINMUCAHWS,
paccMaTpuBaeMble B KilacCuueckord MexaHuke. DopmynupoBaTh IpsMy0 U 00paTHYIO
3a7a4d  MEXaHMKH. YKa3plBaTb TIPAaHULbBI IPUMEHUMOCTH MOJEJIEH U 3aKOHOB
KJIACCUYECKOW MeXaHWKH. Ha3plBaTh mpUMeEpbl MCIOJIB30BaHUSA MOJENEH W 3aKOHOB
MEXaHUKHU JIJIs ONUCAHUS JBUKEHUS PEaJIbHBIX TEIN.

XapakTepru3oBaTh CHUCTEMHYIO CBSI3b MEXKIY OCHOBOMNOJIATAIONIMMH  HAayYHBIMHU
[MOHATUSIMU: IIPOCTPAHCTBO U BpeMsl. Ha3pIBaTh UX CBOMCTBA

MouJiexyasipHas ¢pusuka u repmoauHamuka (174 / 36u)




(OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

(MKT) 3a/7w)

MoJeKysipHO- KHHETHUYEeCKast
teopusi (MKT) cTpoenust BemecTa
1 e€ dKCIIepUMEHTAIIbHbIE
7T0Ka3aTesbCcTBAa. bpoyHOBCKOE
nBuKeHue. Temmneparypa u
TeruioBoe paBHoBecue. [Ikaibr
[lenbcus u KenpBuHa. AOGCOOTHAS
TeMIepaTypa Kak Mepa cpeaHen
KUHETUYECKOM SHEPTUU TEIJIOBOTO
NBUKEHMSI yacTHILl BeuecTBa. CHIIbl
B3aMMO/ICHICTBUS MOJIEKYII B
[Pa3HbIX arperaTHbIX COCTOSTHUSX
BEIIECTBA.

Monens «uaeanbHbINA T'a3y.
JlaBienue raza. CBsi3b MeX1y
JTaBJICHUEM U CPEIHEN
KUHETUYECKON dHEprue
[OCTYATENbHOTO TEIJIOBOIO
NBUKSHHSI MOJIEKYJT U]I€ATbHOTO
ra3za. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO- KHHETHUECKON
TEOpUHU UACATBHOTO ra3a.
JIaGopaTopHble pabOTHI:

1. W3smepenue Temmeparypsi
YKUJIKOCTHBIMH U IU(POBBIMU
TEPMOMETPAMHU.

2. Oyenka cui 63aumoO0eticmeus.
MOeKYl (MemoooM ompulea
Kaneb).

Wccnenosanus: 1. MccnenoBanue
NIBUKEHHSI OPOYHOBCKOM YaCTHUIIBI
(mo Tpekam Ileppena)

/laBaTh onpeienieHre MOHSITHIA: TETUIOBbIE SIBJICHUS, MAKPOCKOIIMYECKUE Tella, TEIJIOBOE
nBIOKEHUE, OpPOYHOBCKOE JBMKEHUE, MU (y3usi, OTHOCUTEIbHAS MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJSIpPHAs Macca, MOJIEKyJia, Macca MOJEKYJbl, CKOPOCTb
NMBIOKEHUS  MOJICKYNBI, CPEIOHsSSl KHUHETUYeCKas DJHEPIrus  MOJEKYNbl,  CHJIbL
B3aMMOJICHICTBUSL  MOJIEKYJ, UJACANbHBIM Ta3, MHUKPOCKOINHMYECKHUE IMapaMeTphl,
MaKpOCKOIIMYECKUE MTapaMEeTpPhl, JaBJICHUE ra3a, adCOIIOTHAs TEMIIepaTypa, TEMIOBOE
paBHoBecue, MKT.

[lepeunciasiTb MUKPOCKOTIMYECKHE U MaKPOCKOITMYECKUE TTapaMeTphl rasa.
[lepeuncnars ocHoBHble mnonoxenuss MKT, npuBoauTh npUMEPHL, PpPe3yIbTATHI
HaOJII0ICHUI M ONIUCHIBATH YKCIIEPUMEHTBI, JT0KA3bIBAIOIINE UX CIIPABEIUBOCTb.
Pacrio3HaBaTh M ONMUCHIBATh SBJICHUS: TEIJIOBOE JIBHXKEHUE, OPOYHOBCKOE JIBUYKEHUE,
i dy3us. Bocripon3BoauTs U OOBSICHATH OIBITHI, TEMOHCTPHUPYIOUINE 3aBUCUMOCTH!
ckopocTH 1uddy3un OT TEMIIEpPaTyphbl U arperaTHOro COCTOsIHUS BemecTa. Habmonath
QG GYy3HI0 B KHUIKOCTSIX U ra3ax.

Ucnonv3zoéams  nomyuyeHHble HA  YPOKAX XUMUU YMEHUS HAXOOUMb 3HAYEHUS
OMHOCUMENbHOU MOJNIEKYIAPHOU MACCHl, MOJSAPHOU MACChl, KOAUYECMBa Geuecmad,
maccel  monekynvl, opmyauposams Guauieckull CMulcl NOCMOAHHOU Aso2adpo
Onucvieams Memoovl onpeodeieHusi pasmepos MOeK)l, CKOPOCMU MOJIEKYL.

OueHuBaTh pa3Mep MOJIEKYJIbI.

OOBSCHIATH OCHOBHBIE CBOMCTBA arperaTHBIX COCTOSIHUI BemecTBa Ha ocHoBe MKT.
Cosz0asamb KOMRbIOMEPHBLE MOOENU MENI08020 OBUNCEHUS, OPOYHOBCKO20 OBUINCEHUS,
s181IeHUSA OUDDY3UU 8 MBEPOBLX, IHCUOKUX U 2A3000pasHblx menax, onvima lleppena.
OnuchIBaTh MOJIEINb «UACATBHBIN a3y, onpeoensams epanuybl eé npUMeHUMOCHU.
CocraBnare ocHoBHOe ypaBHeHHe MKT wmaeanbHOro raza B KOHKPETHOW CHUTYallWH;
HaXO0/IUTh, UCIIOJIb3Ysl COCTaBIEHHOE YpaBHEHUE, HEU3BECTHBIE BEJTMUNHBI.

CocTaBiTh ypaBHEHHE, CBSI3bIBAIOLIEE JaBJICHHWE MWJICAIBHOIO raza CcO CpeaHen
KUHETHYECKOW >HEprueil MoJeKys, B KOHKPETHOM CHUTYyallMM; HaXOAWUTh, UCHOIb3Ys
COCTaBJICHHOE YPaBHEHUE, HEN3BECTHHIC BETUUNHBI.

OnuceiBaTh criocoObl U3MepeHus TeMnepaTtypsl. CpaBHUBaATh 1IKanbl KenbBuHa 1
[{enbcust. CocTaBisTh ypaBHEHHE, CBSA3bIBAIOIIEE a0COIIOTHYIO TEMIIEPATYPY
W1€aTbHOTO ra3a co CpeiHel KHHETHYECKOH SHeprHel MOJIeKy, B KOHKPETHOH
CUTYaIlMH, HAXOUTh, UCIIOJIb3Ys COCTABIEHHOE YPaBHEHUE, HEM3BECTHHIC BETHUNHBI.
CocTaBisTh ypaBHEHHE, CBSI3bIBAIOLIEE JaBlIEHHE UCAIbHOTO Ta3a ¢ a0COIIOTHOM
TEMIIEpAaTypOH, B KOHKPETHON CUTYAllMH, HAXOAMTb,. UCIIOJIb3Ysl COCTABJIICHHOE




YPaBHEHHE, HEU3BECTHBIC BEIMUUHBL. M3MepATh TeMniepaTypy KUAKOCTH, Ta3a
PKUJIKOCTHBIMH U IIU(PPOBBIMH TEPMOMETPAMHU.

PaGoTats B mape, rpylnne IpHU BHIIOJIHEHUWU NpaKkTUYecKuX 3anaHuil. Haxoaute B
HTepHeTe W JOINOJIHUTENBHOM JIMTEpaType CBEIEHUS [0 HMCTOPUM Ppa3BUTHUS
ATOMUCTUYECKON TEOPUH CTPOCHHUS BELIECTBA.

YpaBHEHHUsI COCTOSIHUSA ra3a
(44/8u)

YpaBHEHHE COCTOSHUS UAEATIBHOTO
raza. YpaBHeHue MenjeneeBa—
Kitaneiipona. M3onpoueccsl.
["a3z0BbIc 3akoHBI. JIabopaTopHbIe
pabotsl: 1. DKciepuMeHTanbHas
rnpoBepka 3akoHa I'eii- Jlroccaka
(U3mepenune TepMOIMHAMUYECKUX
napaMmeTpoB rasza). MccnenoBanusi:
1. UccnenoBanue M30IpoOIIECCOB

CocTaBiiATh ~ ypaBHEHHE  COCTOSIHUS ~ HUJCANBHOTO  ra3a M ypaBHEHHUE
MenneneeBa—Kianeiipona B KOHKpeTHOM cuTyanuu. Haxoautb, UCHONIB3YA
COCTaBJIEHHOE YPAaBHEHME, HEU3BECTHbIE BEIMUYMHBL. Pacro3HaBaTh M ONUCHIBATH
M30IPOLIECCHI B UACATLHOM rase.

[Tporuo3upoBaTh 0COOEHHOCTH MPOTEKAHUS U30IPOILIECCOB B UCATHLHOM ra3e Ha OCHOBE
YpaBHEHUN COCTOSHUS HJIeanbHOro raza u MenaeneeBa—Kuaneiipona. OG0CHOBHIBATH!
1 OTCTauBaTh CBOM IPEAIIOJIOKEHHUS.

@dopMyIHpoBaTh Ta30BbIe 3aKOHBI M ONPENENATh TPAHULBI HX MPUMEHUMOCTH,
COCTaBJISITh YPAaBHEHMsI JJII MX OIMCAHUS; HAaXOJIUTh, HUCIOJb3YSl COCTABIIEHHOE
ypaBHEHHE, HEH3BeCTHbIe BenuuuHbl. [IpenctaBisTs B Buae rpaduKOB H30XOPHBIH,
n300apHBIl W W30TepMUYECKHid mporecchl. OmpenensaTs Mo TrpadukaM XapakTep
[polecca 1 MakpornapaMeTphl H1ealbHOro rasa.

lccnenoBaTh AKCIEPUMEHTAIbHO 3aBUCUMOCTH MEXKIY MakpolapameTpaMu IpH
M30IpOoIeccax B rase.

3MepsaTh JaBieHUe BO3IyXa MaHOMETpaMH M IU(PPOBBIMH JaTYMKAMU JABJICHUS Ta3a,
TEMIIEpPaTypy Ta3a >KUIKOCTHBIMU TEPMOMETpPaMHU U HUPPOBBIMH TEeMIIEPATYPHBIMU
maTyrKaMu, 00bEM rasza ¢ MoMoIIbio CHIb(OHA.

PabGoTaTe B mape, TpyIme MpU BHINOTHEHUHM MPAaKTUYECKUX 3afaHuil. HaxomuTe B
nuTepatype u B IHTepHeTe nH(popMalinio 1o 3a1aHHON TeMe.

['OTOBUTH MpE3EHTALUU M COOOIIEHHS IO M3YYEHHBIM TeMaM (BO3MOXHBIE TEMbI
[IpE/ICTaBJICHbI B yUEOHUKE).

[[puMeHATh MOJIENb UACATIBHOTO ra3a JUisl ONMCAHMS OBEICHMS] PEaJIbHBIX ra30B




B3anMHbIe IpeBpaICHHS
PKUIKOCTH M Ta3a (1 u/ 3 u)

B3anMHbIe IpeBpaIeHus
PKUJIKOCTH U ra3a. HacellmeHHblie u
HEHACHIIIICHHBIC MaPHI.

/laBiieHHE HACBILIEHHOTO Mapa.
Kunenne. BnaxnocTts Bo3ayxa.
VccnenoBanus: 1. MccienoBanue
OCTBIBaHHS BOJIBI

JlaBaTh oOmpejeicHHe TOHATHH: WCIapeHue, KOHIACHCAIHS, KUIICHUE, IMHAMHYCCKOS
[PaBHOBECHE, HACBIIICHHBIN [1ap, HCHACBILLEHHBIN 1ap,

KpUTHYECKash TeMIlepaTypa, TeMIiepaTypa KUAIeHUs, aOCOII0THAS BIAKHOCTh BO3/yXa,
MapIragIbHOE JaBICHUE, OTHOCUTENbHAS BIAKHOCTh BO3/IyXa, TOYKA POCHL.
Pacrio3HaBaTh, BOCIPOHM3BOJMTH, HAOJIONATh SBJICHUSA: HCIAPCHHME, KOHICHCAIIMS,
KUIICHHE.

OnuceiBaTh CBOMCTBA HachimleHHOro mapa. Co3aBaTh KOMITBIOTEPHBIC MOJICIH
TUHAMUYECKOTO paBHOBeCHs. M3MepsaTh BIIaXKHOCTh BO3/yXa C MTOMOIIBIO TUTPOMETPA U
ncuxpomerpa. ONUCBHIBATH YCTPOHMCTBO THrpOMeTpa M Icuxpomerpa. OmnpenesisiTh
OTHOCHUTEIIbHYIO BI&KHOCTH I10 TICHXPOMETPHUYECKOM TadHIIe.

Haxooums  abconommuylo  G1adCHOCMb  6030yXa,  napyuaivbHoe  OdeleHue,
OMHOCUMENbHYIO BANCHOCHb 8030YXd, MOUKY POCHL 8 KOHKPEMHbIX CUMYAYUSIX.
Haxomute B surepatrype u B MHTepHeTe MH(POPMAIUIO, TOTOBUTH MPE3CHTALUU U
COOOINEHUsT O BIIMSHUM BJIAXXHOCTH BO3JyXa HA TIPOIECCHl IKU3HEICATCIILHOCTH
yeoBeKa

DKunkocta (1 4/ 3 )

Mooenv cmpoenus sxcuoxocmu.

Tlosepxnocmuoe namsoiceHue.
Cmauusanue u necmaqusanue.
Kanunnsapwi

[ lepeuucnamos ceoticmea HcUOKOCMU U OOBACHAMb UX C NOMOWBIO MOOENU CMPOeHUs
orcuokocmu, cozoannou Ha ocrHose MKT. Jlasambv onpedenenue noHsmuil: Cuvl
NOBEPXHOCMHO20 — HAMANCEHUs,  KOIPDuyueHm noeepxHOCMHO20 — HAMANCEHUS,
nosepxnocmuas suepeusi. Pacnoznasamev u 6ocnpouzeooums npumepvl NpOsGILeHUs.
Oelicmeust CUubl NOBEPXHOCHO20 HAMSANCEHUSL.

Haxooums cuny noepxHOCmMHO20 HAMANCEeHUs, KO3pduyuenm no8epxHOCmHO20
HAMANCEHUsL, NOBEPXHOCHHYIO IHEP2UIO HCUOKOCIU 8 KOHKPEMHBIX CUMYAYUSIX.
\Paznuyams cmavuearowue u Hecmadugarouiue nosepxHocms scuoxocmu. Ob6viacuame
NPUYUHY OBUNCEHUST HCUOKOCMU NO KANULIAPHLIM mpybokam. Paccuumvieams evicom))
NOOHAMUS (ONYCKAHUSL) HCUOKOCTNU NO KANUILIAD) .

Haxooums 6 numepamype u ¢ Humepneme ungopmayuio, 20mogumes npe3eHmayuu u
CO0OWeHUs 0 NPosGIeHUU OeUCmBUs CUbl NOBEPXHOCMHO20 HAMSANCEHUS 8 JHCUBOU U
HeCUBol npupoode, Ha NPOU3B00CMmae.

TBépapie Tena (1 u/ 2 u)

Mooenv cmpoenus meépovix mei.
Kpucmannuueckue u amopghnuvie
mena.

/[aeamb  onpedenenue  NOHAMULL:
anuzomponusi.

[ lepeuucnsams ceovicmea meépovix mei U 0OBACHAMb UX C NOMOUBIO

Kpucmajiiudeckoe meio, CIMOpd)HO€ meio,




Mexanuueckue ceoticmea meépowvix
men. Kuokue kpucmanivi

moodenu cmpoenus. [lemoHcmpuposams 0cOOEHHOCMU CIMPOeHUst KPUCTATIUYECKUX U
amMopgHbIX meepOobix mei, UCNONb3YA 00bEMHble MoOenu Kpucmannos. Ilpusooums
npumepvl  npoyeccos,  NOOMBEPICOAIUUX — CXOOCMEA U pA3IUYUs  CEOUCME
KPUCMANIUYECKUX U aMOPOHBIX MBEPObIX Mell.

Haxooums ¢ Hnmepueme u 00noIHUMENbHOU Iumepamype c8e0eHusl O

CBOLICMBAX U NPUMEHEHUU AMOPPDHBIX MAMEPUATIOB.

Haxooums 6 numepamype u 6 Mnmepueme unghopmayuro no 3a0aHHou

meme.

[lomosumbv npezeHmayuu U coOOUjeHUss NO U3VUEHHbIM MeMAM (803MOJICHbIE MeMbl
npedcmasieHvl 8 yueOHuKe).

OcHOBBI
repmoauHamMukH (7 9/ 13

4)

Buympenuss snepeus.

Tepmoounamuueckas cucmema u eé|

PABHOBECHOe COCMOsHUE.
Paboma u mennonepeoaua xax
Ccnocobbl u3MeHeHUss BHympeHHel
anepeuu. Konuuecmeo meniomul.
Tennoémxocms. Pazosvie
nepexoowi.
Ypasuenue mennosozo banamnca.
Ilepeuviii 3axon mepmMoOUHAMUKU.

llasamwv onpedenenue nowamuil. mepmoOUHAMUYECKAs CUCTEMA, U30TUPOBAHHAS
MepMoOUHAMUYECKAS CUCTNEMA, PABHOBECHOE COCMOSAHUE, MEPMOOUHAMUYECKULL
npoyecc, 6HymMpeHHsisl SHepeUsl, BHYMPEHHAA IHep2usi U0ealbHO20 2a3d, Men10EMKOCHb,
KOIUYEeCmeo meniomul, yOeibHas Menioma niasieHus, yoeabHas menioma
napoobdpazosanus, yoeivbHas menioma c2opaHus moniued, paboma 6 mepmoOuHamuxe,
aouabammuwlii npoyecc, 0Opamumblil npoyecc, HeOOPAMUMBLIL NPOYecc, Hacpesameiy,
X0N00UNbHUK, pabouee meno, meniogou ogueameins, KIIJ] mennogozo osucamerns.
Pacnoznasame mepmoounamuueckyro cucmemy, xapaxmepuzoeams e€ cOCmMosHue u
npoyeccovl usmMeneHusi cocmosiHus. Ilpusooums npumepvl mepmMoOUHAMULECKUX CUCTEM
u3 Kypca ouonocuu, Xapakmepuszo8amsy ux, ONUCHIBAMb USMEHEHUs COCMOAHUIL.
Onucwiéams cnocoowvl UsMeHeHUs.




AnabaTHBIN MpoIiecc.
HeoOpaTMOCTh TETIOBBIX
rnpoiueccoB. Bropoii 3akoH
TEPMOJIUHAMUKHU U €r0
CTaTHUCTUYECKOE TOJIKOBAHUE.
[IpeoOpa3oBaHust SHEPTUU B
TeroBbix MamuHax. [{uki Kapno.
KII/I TermoBbIx MalvH.
[IpoGieMbl SHEPTETUKH U OXpaHa
OKpY>KaroIlen cpeibl

COCMOsAHUSL MEPMOOUHAMULECKOU CUCEMbL NYMEM COBEPUUEHUSL MEXAHUYECKOU
pabomul u npu menjionepeoaue.

Cocmaensms ypasHenue menyiogoeo 6AIaHCa 8 KOHKPEMHOU CUmyayui, Haxooums,
UCNObL3YS COCMABTIEHHOE YPABHEHUe, HeU3BECTNHbIE GETUUUHDL.

Pacnosznaseamu ¢ghazosvie nepexoovl nepeoco pood u coCmasisims YPasHeHus: Ois
hazosvix nepexo008; HAX0OUMb, UCNOAb3YS COCMABLEHHbLE YPABHEHUS, HeU3BECTHbIE
senuyunsl. Haxooums 3nauenus enympenHetl sHepeuu u0eaibHo20 2a3d, UsMeHeHUe
6HYMPeHHel IHepeUl UOeabHO20 2d3d, pabomyl UOeAbHO20 2a3d, pabomyl HAO
1UOeANbHBIM 2A30M, KOIUYECMEa Menjiomsl 8 KOHKPEMHbIX CUMYAYUsX.

Haxooumb 3nayenue pabomol u0eaibHO20 2a3d No epapuKy 3a8UCUMOCMU 0ABNIeHUs OM
0OBema npu u300apHoM npoyecce.

Onucvieams ceomempuieckull CMbiCi pabomul U HAX0OUMb e€ 3HaueHue no cpaghuxy
Basucumocmu 0asnieHus U0eaibHO20 2a3a om 00véma. PopmyIuposams nepawiil 3aKOH
mepmoounamuru. Cocmasname ypagueHue, onucbléaioujee nepaulil 3aKoH
MepMOOUHAMUKU, 8 KOHKPEMHBIX CUMYAYUsX, 051 U30NPOYECCO8 8 UOEAIbHOM 2a3e,
HAX00UMb, UCNONIL3YSL COCMABIEHHOE YPABHEHUE, HeU3BECMHble BeIUYUHD.

Paznuuams odpamumvle u Heobpamumsie npoyeccol. [loomeepoicoams npumepamu
HeoOpamuMocms Menio8ulx NPOYeccos.

Dopmynuposamos 6mopoil 3aKOH MePMOOUHAMUKU, SDAHUYbL

npuMeHuUMOoCmu, 00BACHAMb e20 cmamucmudeckuil xapakmep. Ilpusooums npumepol
menioevix 0gueameriel, 8bl0esims 8 NPUMePax OCHOBHble Yacmu ogueameriel,
onucwvlieamv npunyun oelicmeus. Boiyucname 3nauenus KIIJ] mennogoeco osuecamens 6
KoHKpemHbix cumyayusx. Haxooums snauenus KII/[ mennosozo dsuecamens,
pabomarowezo no yuxny Kapno, 6 konkpemuvix cumyayusix. I omoeums npezenmayuu u
COOOWEHUS NO U3YYEHHBIM MeMAaM (803MOJICHbIE MeMbl NPe0CmAasieHbl 8 YieOHUKe).
Co3zoasamb Komnviomephvie Mooeau meniosvix mawur. Haxooums 6 numepamype u 6
[Hnumepneme ungopmayuio o npobremax sHepeemuKy u 0Xpare oKpyjicaoujeli cpeobi.
Yuacmeosamu 6 ouckyccuu o npobremax snepeemuxu u oxpame okpyxcaroujeli cpeovl,
secmu OUaLoe, OMKPLIMO BbIPANCAMb U OMCINAUBAMb CEOI0 MOUK) 3DeHUs,

GbLCIIYULUBANTL MHEHUE ONNOHEHMA

OcHOBBI 3j1eKTpoAUHAMUKH (16 4/ 40 u)




DnekrpocTtaTuka (6 1/ 16

4

DJIEKTPUYECKUH 3apsi. 3aKOH
COXpaHEHHUS JIECKTPUUECKOTO
3apsiga. DIEeKTPUIECcKoe
B3auMozeiicTBue. 3akoH Kyiona.
\bauskooeticmsue u
oanbHoOelicmsue.

JlaBaTh onpenesieHue MOHATUN: SJIEKTPUUYECKUM 3apsij, SJIEMEHTAPHBIN 3JICKTPUUECKUI
3apsii, TOYCYHBIM DJICKTPUYECKUN 3apsid, CBOOOMHBIN AIIEKTPUYECKHHA  3apsil,
HIIEKTPUYECKOE T0JIE, HAMPSKEHHOCTh JEKTPUUYECKOTO IMOJIs, JUHUU HANPSKEHHOCTH
PIIEKTPUYECKOTO I10JIs, OJHOPOIHOE IEKTPUUYECKOE T10JI€, TOTEHLIUA IEKTPUUECKOTO
[10JIs, PA3HOCTh IMOTEHLMAJIOB, 3HEPrUsl EKTPUYECKOrO MOJIA, SKBUIIOTCHIMAIbHAsS
[IOBEPXHOCTb,  JJIEKTPOCTATUYECKAs  MHIAYKIUS, NOJApU3aLUs  JUDJIEKTPUKOB,
IMAJIEKTPUYECKasi IPOHUIIAEMOCTD

Hanpsik€HHOCTh M HOTEHLIHAT
3JIEKTPOCTATUYECKOTO MO, CBA3b
MEK1y HUMH. JInHUM
HaIpsKEHHOCTU U
SKBUIOTEHI[MATIbHbBIEC TOBEPXHOCTH.
[IpuHLMI Cynepro3uIuI
DJIEKTPUYECKUX ToJed. PasHOCTh
noreHuuanos. [IpoBoaHuky 1
IMAJIEKTPUKH B JIEKTPUUYECKOM
roJsie. DIeKTpruuecKasi EMKOCTb.
Konznencarop. Dueprus
SIEKTPUUYECKOTO MOJIS.

BEILIECTBA, AIEKTPOEMKOCTD, KOHJIEHCATOP.

Pacmo3HaBaTh, BOCIPOU3BOANTH M HAOIOIATh Pa3IUYHBIC CITOCOOBI SJICKTPU3AIUHN TEI.
OOBSCHATD ABJICHUE JIEKTPU3AL[MN HA OCHOBE 3HAaHUN O CTPOEHUU BEIIECTBA.
OnuceIBaTh U BOCIPOU3BOJIUTH B3aMMOACHCTBUE 3apsXKEHHBIX Tesl. ONUCHIBATh
MIPUHLINI ACHUCTBHS JIEKTPOMETPA.

DopMynHpOBATH 3aKOH COXPAHEHUS AIEKTPUUECKOT0 3apsia, YCIOBUS €ro
npuMeHUMOCTH. COCTaBIATh YPAaBHEHHE, BhIpAXKAIOIIEE 3aKOH COXPAHCHUS
3JIEKTPUUYECKOTO 3apsAia, B KOHKPETHBIX cuTyauusax. Onpenensirb, UCIoNb3yst
COCTAaBJICHHOE YPAaBHEHNE, HEU3BECTHBIC BEJIMYUHBI.

dopmynupoBath 3aKkoH KyroHa, ycioBus ero npuMeHUMOCTH. COCTaBIISITh YpaBHEHUE,
BbIpakaroliee 3akoH KynoHa, B KOHKPETHBIX CUTyanusax. OnpeaensiTh, UCIOIb3Ys
COCTaBJICHHOE YPaBHEHUE, HEU3BECTHBIE BEIMYUHBI.

BpIuncIiisITh 3HaU€HUE HAMPSHKEHHOCTH TMOJISI TOYEYHOT'O JIEKTPUUECKOTO 3apsija,
ONPEACIIATH HAIPABJIECHUE BEKTOPA HAIIPSHYKEHHOCTH B KOHKPETHOM CUTYaLUH.
DopMyIHpPOBATH MPUHIIUI CYTIEPIIO3UITUHU ICKTPUUECKHUX Tosiei. OnpenensiTh
HaIlpaBJICHUE U 3HAYEHUE PE3YIBTUPYIOLIEH HAIPSKEHHOCTH JJIEKTPUUYECKOTO TIOJIS
CHUCTEMbI TOYEYHBIX 3aPAJIOB.

[lepeuncisiTh CBONCTBA IMHUN HANPSHKEHHOCTH AIIEKTpUUecKoro mois. M3obpaxarh
DIIEKTPUYECKOE MOJIE C IOMOIIBIO TMHUHN HaNpsbKEHHOCTU. Pacmo3naBaTh u n300paxarh
JIMHUM HAIPSOKEHHOCTH MOJISI TOUEYHOTI'O 3apsiia, CUCTEMbI TOYEYHBIX 3apsI0B,
3apsKEHHON TUIOCKOCTH, IBYX (HECKOJIBKHUX ) MapalieIbHbIX TIII0CKOCTEH, 1apa, chepsl,
HUIMHAPA; OJHOPOAHOTO U HEOJHOPOIAHOTO 3JEKTPUUYECKUX TTosiel. Onpenensrs no
JTMHUSIM HaNpsHKEHHOCTH AJIEKTPUYECKOTO MOJISl 3HAKU M XapaKTep paciupeaeieHus
3apsI0B.

OnuchIBaTh MOBEICHUE MPOBOAHUKOB U TUAJIEKTPUKOB B JIEKTPOCTATUYECKOM I0JI€ HA|
OCHOBE 3HAHMN O CTPOEHHUM BellecTBa. Pacno3HaBaThb M BOCHPOU3BOJUTH SIBIICHUS

BHCKTPOCTaTPILIeCKOfI HHAYKOHUU WU TOJAPHU3allii JUSJICKTPUKOB.




TeopeTnuecku MpeACcKa3blBaTh HA OCHOBAaHUU 3HAHUU O CTPOCHUU BEIIECTBA IOBEICHUE
[TPOBOHUKOB M TUJICKTPUKOB B ANIEKTpUIeCcKOM ToJie. OOOCHOBBIBATH M OTCTAWBATH
CBOIO TOUKY 3peHHs. COCTaBIATh PAaBEHCTBA, CBA3BIBAOLLINE HAIIPSKEHHOCTh
BJIEKTPUYECKOTO MOJIA B IUIEKTPUKE C HATPSHIKEHHOCTHIO BHELIHETO JIEKTPUUYECKOTO
10JIs1; HAXOAUTh, UCIOJb3Ysl COCTABJICHHOE YPaBHEHUE, HEU3BECTHHIC BEIIMYHHBI.
OnuchIBaTh NPUHIMUIT ACHCTBUS 3IEKTPOCTATUUECKON 3aUThl. OnpeesnsaTh MOTeHIral
3JIEKTPOCTATHYECKOTO MO B JAHHOM TOYKE IMOJISI OJHOTO M HECKOJIBKHUX TOUYEYHBIX
PJIEKTPUYECKUX 3aPsI/I0B, IOTCHIMATIBHYIO SHEPTUIO JIEKTPUUYECKOTO 3apsiia U CUCTEMBI
DIEKTPUYECKUX 3apsAI0B, PA3HOCTH IMOTEHIIUAJIOB, PA00OTY AJIEKTPOCTATUYECKOTO OIS,
HaIpsHKEHUE B KOHKPETHBIX cUTyalusX. COCTaBIATh ypaBHEHUS, CBSA3bIBAIOIINE
HaNPSKEHHOCTD 3JIEKTPUYECKOTO TOJIS C PA3HOCThIO OTEHIINAJIOB; BBIYUCIISATH,
WCITIOJIb3YsI COCTABIICHHOE YPaBHEHUE, HEM3BECTHBIC BeIMUUHBI. M300paxaTh
SKBUITOTEHI[MAIbHBIE TIOBEPXHOCTHU 3JIEKTPUUECKOro noJjisi. Pacro3HaBaTs u
BOCIIPOM3BOJAUTH SKBUINOTECHIIMATIBHBIE TOBEPXHOCTH IMOJISI TOYEHYHOT'O 3aps/1a, CHCTEMBI
TOUCYHBIX 3apPSJI0B, 3aPSHKEHHOM MIIOCKOCTH, IBYX (HECKOJIBKUX ) apaslieIbHbIX
TUTOCKOCTEH, 11apa, cepsl, MIIMHIPA; OJHOPOIHOTO U HEOAHOPOIHOTO AIEKTPUICCKUX
MOJIEH.

OOBACHATH YCTPOMCTBO U MPUHIIUII ICUCTBUS, MPAKTUUECKOE 3HAYECHUE KOH/IEHCATOPOB.
BbIuucisaTe 3HaUeHUS 3JEKTPOEMKOCTH IIOCKOTI0 KOHAEHCATOpPa, 3aps/ia KOHAeH caTopa,
HaNPsOKEHUS Ha OOKJIaIKax KOHICHCATOpa, MapaMeTPOB TNIOCKOTO KOHICHCATOPa,
DHEPrUU JIEKTPUUECKOTO MOJIS 3aPSKEHHOTO KOHJEHCATOPa B KOHKPETHBIX CUTYaLIUsIX.
PaccunthiBaTh 00111y10 EMKOCTh CUCTEMBI KOHIeHCcaTOpoB. Haxonuts B lHTEpHETE 1
TTOTIOTHUTEIBHON TUTEepaType NH(HOPMALIUIO 00 OTKPBHITUHU DJIEKTPOHA, UCTOPHH
M3y4eHUs JICKTPUUICCKUX SIBIEHUH. ['OTOBUTH IIpEe3eHTAIlMN U COOOIIECHUS IO

N3YUYCHHBIM TCMaM (BO3MO)KHBIC TCMBI ITPEACTABJICHLI B y‘Ie6HI/IKe)

3aKOHBI
MOCTOSIHHOTO ToKa (6 u/ 14

1)

Cuia Toka. ConpoTHUBIIEHHE.
IlocienoBaTeabHOE B
MapajieIbHOE COCITMHEHUS
MpoBoAHUKOB. PaboTa n

[1O0CTOSTHHBIN 2JIEKTPUYECKHUM TOK.

I[aBaTI) OIMpCACIICHUC MMOHSTHMN: SHCKTpI/I‘-ICCKI/H\/JI TOK, CHJIa TOKa, BOJIbT- aMII€pHas
XAPAKTCPUCTHKA, DJICKTPUICCKOC COIMPOTHUBIICHUC, CTOPOHHUC CUJIBI, 3JICKTPOABHIKYIIAA
CHJIA.

Hepe‘-II/ICJ'IHTB ycCiioBUsA Cymi€CTBOBAHUSA JICKTPHUICCKOI'O TOKA. Pacno3HaBartp u
BOCITPOU3BOJUTH ABJICHUEC DJICKTPUUCCKOI'O TOKaA, )ICP'ICTBI/ISI OJICKTPHUYCCKOI'0 TOKA B
IIPOBOAHUKCE, 0OBSCHITh MEXaHU3M




MOIITHOCTh TOKA. 3aKOH
JIxoyns—IJlenua.
Dnexkrpoasuxymas cuia (3C).
3axkon OMa J1st TOJTHOM
DIIEKTPHYECKON TICTIH.
JlaGopaTopHbie pabOTHI:

1. TlocnenosarenbHoe U
MapajuieIbHOEe COSTUHEHNE
MPOBOTHUKOB.

2. Wsmepenue DJIC ucrounuka
TOKA.

llccnenoBanus:

1. Hccnenosanue 3aBUCUMOCTH
HATPSHKCHUS Ha MOJTI0CaxX
MCTOYHUKA TOKA OT CHJIBI TOKA B
[CTTH.

2. WccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 JIAMIIOUYKY OT
HaIlpsDKEHUsS Ha HEel.

3.  HccnemosaHue HarpeBaHus
BOJbI HAarpeBaTesieM HeOOIbIION
MOIITHOCTH.

SIBJICHMI HA OCHOBAaHWU 3HAaHUM O CTpoeHMH BenlecTBa. Co3/1aBaTh KOMIBIOTEPHBIE
MOJIEJIN IEKTPUYECKOro ToKa. [101b30BaThCA aMIIepMETPOM, BOJIBTMETPOM, OMMETPOM:
YUUTHIBATH OCOOEHHOCTU M3MEPEHUSI KOHKPETHBIM MPUOOPOM U MTpaBHIIa MOJKIIOUEHUS
B JICKTPUYECKYIO LEIb.

lccnenoBaTh SKCIIEPUMEHTAIBHO 3aBUCUMOCTD CHJIbI TOKA B IPOBOAHUKE OT
HAIPSDKEHUS M OT CONPOTUBIIEHUS NPOBOIHUKA. DopMynrpoBaTh 3akoH Oma J1st
Y4acTKa LEMH, yCIO0BUsS €ro NpUuMEeHUMOCTH. COCTaBIsATh YpaBHEHUE, ONHUCHIBAIOLIEE
3akoH OMa /J1s yJacTKa LENH, B KOHKPETHBIX CUTYalMUsIX; BBIYUCIIATh, UCIIOJIB3Ys
COCTaBJICHHOE ypaBHEHUE, HEU3BECTHBIC 3HAYCHUSI BETMYHMH. PaccunThIBaTh 00111Ee
COIIPOTUBIICHHUE y4aCTKa LENU IIPU MOCIEA0BATEILHOM U NTapaJIEIbHOM COECIMHEHUN
[TPOBOJIHUKOB, MIPU CMEIIAHHOM COEIMHEHUH POBOJAHUKOB. BBITTOIHAT pacy€Thl CUi
TOKOB M HAIIPSDKEHUN B Pa3IMUHBIX (B TOM YHCIIE, B CIOXKHBIX) SJIEKTPUUECKUX LIETISIX.
@dopmynupoBaTh M HcCHoNb30BaTh 3akoH Jxoyns—IJlenna. Omnpenensite pabory u
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA, KOJIMYECTBO TEIJIOTHI, BBIICISAIOMIEHCS B IIPOBOJHUKE
C TOKOM, IIpH 33JaHHBIX napameTrpax. PopMynupoBath 3akoH OMa JJIsl OJHOM LIETH,
yclIoBUSL €ro npuMeHUMOocTH. CoCTaBiIsTh ypaBHEHHUE, BbIpakarolee 3akoH Oma s
[MOJIHOW LEMU, B KOHKPETHBIX CHUTyalUsX; HAXOJUTh, HCIOJIb3ys COCTaBIECHHOE
YPAaBHEHUE, HEU3BECTHBIC BEIUYMHBIL. M3MepsATh 3HaueHUE 3IEKTPOABWKYLICH CHIIBL,
HaIpsSKEHUE M CUIIYy TOKAa Ha YYacTKE LIENU C IMOMOIIBIO BOJIBTMETPA, aMIEpPMETpa U
111(POBBIX JATUUKOB HAIIPSDKEHUS U CHIIBI TOKA.

CoO:roaTh npaBuiia TEXHUKH 0€30MacHOCTH MPH padoTe C HCTOYHUKAMHU TOKA.
PaGoTtaTe B mape, Tpymnme MpU BBITOJIHEHUH NPAaKTUYECKUX 3amaHuii. Haxomute B
nmutepatrype u B VHTepHere MH(OpManuio IO 3aJaHHOM Teme, O CBA3M
PIIEKTPOMAarHUTHOTO B3aUMOAECHCTBHSI C XMMHUUYECKUMHU PEAKIUSIMHU U OMOJIOTrHYE€CKUMHU
nporeccaMu, 00 UCTIOIb30BaHUH IEKTPHUECKUX SBICHUHN )KUBBIMU OpraHU3MaMH.
['OTOBUTH MpEe3eHTAUH M COOOILIEHUS MO H3YYEHHBIM TeMaM (BO3MOXHBIE TEMbI
[PEe/ICTaBJICHbI B yUeOHHUKE).

BBINOTHATE ONOJHUTENBHBIE HCCIIEI0BAaTENIbCKHE PaOOThI 10 U3YYEHHBIM TEMaM

(BO3MO)I(HBI€ TCMBI ITPCACTABJICHLI B y‘le6HI/IKe B r[porpaMMe).




DJIEKTPUUYECKUIN TOK B
pa3nmuuHbIX cpeaax (4 1/ 10

4)

DEeKTPOHHAs MPOBOAUMOCTh
METaJIJIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS IPOBO/IHUKA OT
TEMIIEPATypPHI.
CBepXIIpOBOIUMOCTb.
DIEKTPUUECKHUI TOK B
noJynpoBoHuKax. CoOCTBeHHas U
[IPUMECHAs IPOBOAUMOCTH.
p—s-Ilepexon.
[101yTpOBOTHUKOBBIN JIHOL,
TpaH3ucrop. IloaynpoBOIHUKOBBIE
PUOOPHI.

DNEeKTpUYECKU TOK B
PIIEKTPOJIUTAX. DIEKTPOIIU3.
DNEeKTpUYECKUi TOK B BaKyyMe U
razax. [Imazma

JlaBaTh ompenesNieHHe TOHSATHUH: HOCHUTENH 3JIEKTPUYECKOro 3apsja, HPOBOAUMOCTD,
CBEPXIPOBOJMMOCTb, COOCTBEHHasi IPOBOJAMMOCTh, TPHMECHAsI IPOBOAUMOCTb,
HIICKTPOHHAs] TPOBOAUMOCTB, JBIPOYHAsi MPOBOAUMOCTb, pP—II-NIEPEXOJ, BaKYYM,
TEPMODJICKTPOHHAs AMHCCHUS, DOJEKTPOJU3, Ta30BBIM  paspsija, peKoMOWHAIMs,
MOHU3AIMs, CAMOCTOATENBHBIA pa3psil, HECaMOCTOSTEIbHBIH paspsan, IUIa3Ma.
Pacrio3HaBaTh W ONMUCHIBATH SIBJICHUS IPOXOXKIEHUS 3JIEKTPHUECKOTO TOKa dYepes
POBOJIHUKH, OJTYIIPOBOIHUKH, BAKyyM, 3JIEKTPOJIUTHI, Ta3bl.

KadecTBEHHO XapaKTepH30BaTh 3JICKTPUUYECKUN TOK B Cpele: HA3bIBaTh HOCHUTEINH
3apsA0B, MEXaHNU3M MX O00pa30BaHUs, XapaKTep JBIDKCHUS 3apsAOB B AIICKTPHUUECKOM
[0JI€ U B €T0 OTCYTCTBUH, 3aBUCUMOCTb CHJIBI TOKA OT HAIPSKEHUS, 3aBUCIMOCTH CHJIB]
TOKa OT BHEUIHUX YCIIOBHH.

Teoperndecky mpencka3pIBaTh HA OCHOBAHWW 3HAHWK O CTPOCHHMHU BEIECTBA XapaKTep
HOCHUTENEH 3apsA0B B Pa3IMYHbIX CpelaX, 3aBUCUMOCTh COIPOTHBIICHUS IIPOBOIHUKOB,
MOJYIPOBOJTHUKOB ¥ DJEKTPOJUTOB OT Temreparypsl. [IpuBoauTh mpuMepsl
(pU3MYECKUX DKCIIEPUMEHTOB, SBISIONIMXCS KPUTEPHSIMU UCTUHHOCTU TEOPETHYECKUX
npejckasanuii. OG0CHOBBIBaTh U OTCTaWBATh CBOM MPEATIOIOKEHHUS.

[lepeuncsITh OCHOBHBIE TTOJIOKEHHUSI TEOPHH DIICKTPOHHOMN MPOBOJMMOCTH METAJIIOB.
BEIUUCIIATE 3HAUEHUS CPETHEH CKOPOCTH YMOPSAOYCHHOTO IBM)KEHUS 3JEKTPOHOB B
MeTaJule M0J1 JeMCTBUEM 3JIEKTPUUYECKOIO M0JIs, B KOHKPETHOU cuTyaruu. OnpenensiTh
COIPOTHUBIICHUE METAILUTMYECKOTO IPOBOJHHUKA MPH JAHHOH TeMIepaType.
OKCIEPUMEHTAIBbHO MCCIE0BAaTh 3aBHCHUMOCTh CONPOTHUBICHHUS METAUINYECKHX
MIPOBOJTHUKOB OT TEMIIEPaTypHhI.

HpI/IBO)lI/ITB MNpUMEPLI  CBCPXIIPOBOAHUKOB, TIPUMCHCHHA  CBCPXIPOBOAUMOCTH.
YTOYHSTH rpaHvlbl IPUMCHHUMOCTHU 3aKOHaA Oma B CBsI3U C CYIICCTBOBAHUEM ABJICHHUA
CBCPXIIPOBOAUMOCTH.

[lepednciATh OCHOBHBIE IOJIOKEHUS TEOPUH AJIEKTPOHHO-IABIPOYHOM MPOBOAUMOCTH
[1OJIYITPOBOTHUKOB.




[IprBOIUTH MPUMEPHI YUCTHIX MOTYIPOBOJHUKOB, MTOTYIPOBOJAHUKOB C JOHOPHBIMU U
AKIIETITOPHBIMU PUMECSIMH.

DKCIIEpUMEHTAIBHO UCCIIEI0BAaTh 3aBUCUMOCTb COIIPOTUBIICHUS MTOIYIPOBOIHUKOB OT
TeMIepaTypbl U 0cBEeIeHHOCTU. OOBSICHATH TEOPHIO TPOBOJIUMOCTH p—II-TIEPEX0/Ia.
[lepeuncnsaTb OCHOBHbBIE CBOMCTBA p—II-TIEpeX0/a.

[TprMeHSATH TEOPHUIO MPOBOJAUMOCTH K OIMUCAHUIO PAOOTHI JHOA U TPAH3UCTOPA.
[IprBOIUTH MpUMEPHI UCTIOIB30BAHUS TOTYIIPOBOJHUKOBBIX IPUOOPOB.

[lepeuncnarh yciioBuUs CyLIIECTBOBAHMSI 3JIEKTPUUECKOTO TOKA B BakyyMme. [IpumeHsaTh
3HAHUA O CTPOCHUU BELIECTBA JUIsS ONUCAHMUS SIBICHUS TEPMOAIEKTPOHHON SMHUCCHUU.
OnwuchIBaTh NPUHIUI JSHCTBUS BAKYYMHOT'O IM0/1a, 3JIEKTPOHHO- JTY4€BOM TPYOKH.
[IprBOIUTH MpUMEPHI UCIIOIB30BAaHUS BAKYYMHBIX IIPUOOPOB.

OOBSACHIATH MEXaHU3M 00pa30BaHMsI CBOOOIHBIX 3aps0B B PACTBOpaX M paciuiaBax
HIIEKTPOJIUTOB.

OnuceiBaTh 3aBUCUMOCTb COIIPOTUBIICHUSI 3JIEKTPOIIUTOB OT TEMIIEPATYPHI.
TeopeTruecku mpeicka3blBaTh HA OCHOBAHUU 3HAHUI O CTPOCHHUH BEIECTBA X0/
nporiecca 31eKTponu3a. [[puBoUTh TpUMEpPHI U BOCIIPOU3BOANUTE (PH3UUECKUE
HKCIIEPUMEHTBI, MOATBEPKIA0IINE BBIJICTICHUE HA SJIEKTPOIaX BEIECTBA MPU
[IPOXOKICHUU IEKTPUUECKOTO TOKA YEPE3 AIEKTPOJIUT.




Y TOUHATH TPaHULIBI IPUMEHUMOCTH 3aKOHa OMa i1 OIMCAaHUs IPOXOXKACHHUS
DIIEKTPUYECKOT0 TOKA 4epe3 DIEKTPOIUTHL. [[pMMEHATh 3HaHUSA O CTPOCHUM BELIECTBA
IUIsl OIMCAHMS SIBJICHUS 2JIEKTPOJIN3A.

CocTaBiiATh ypaBHEHHUE, OIUCHIBAIOIIEE 3aKOH AleKTposin3a Papajes, 11 KOHKPETHBIX
CUTyalluii, HAXOIUTb, UCIIOJIb3Yys COCTABICHHOE YPABHECHHUE, HEU3BECTHBIC BEJINYHHBI.

[ IpuBOAUTE IPUMEPHI UCIIOJIB30BAHUS JIIEKTPOJIN3A.

OOBACHATH MEXaHU3M 00pa30BaHMsl CBOOOIHBIX 3apsAA0B B razax. [IpuMeHsaTh 3HaHUA O
CTPOCHMM BEIIECTBA JUJIS ONIMCAHUs ABJICHUNM CAMOCTOSATEIIBHOIO U HECAMOCTOSATEIILHOIO
pa3psanoB. Pacnio3HaBaTh, IPUBOAUTE IIPUMEPBI, IEPEUUCIIATH YCIOBHS BOSHUKHOBEHUS
CaMOCTOSITEJIBHOIO U HECAMOCTOSTEIILHOT'O Ta30BBIX Pa3ps0B, Pa3JINUHbIX THUIIOB
ra3oBbIX pa3psanoB. [IpuBoaUTE NpUMEpPBI UCIIOIB30BaHUS Ta30BbIX Pa3psioB.
[lepeunciATh OCHOBHBIE CBOMCTBA U IPUMEHEHUE TUIa3MBI.

PaboTath B nape, rpyrnie Ipu BbIIIOJHEHUH UCCIEI0BATEIbCKUX PadoT, IPH
OCYILECTBICHUN TEOPETUYECKUX NpeacKa3zanui. Haxonute B muteparype u B IHTepHETE
nH(popMalrio 1o 3a7aHHoi Teme. IlepepabarbiBaTh, aHATM3UPOBATh U MPEACTABIATH
1MH(OPMALIMIO B COOTBETCTBUU C ITIOCTaBJICHHBIMU 331a4aMH.

["'OTOBUTH NMPE3EHTALUU U COOOLICHNS IO U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI
[IPE/ICTABJICHBI B YICOHUKE)

PesepB (7u/ 25 u)

11 kaacc (68u/ 170 u)

Tematuueckoe
IJIAHUPOBAaHUE

Coneprxanue 1Mo TeMmam

OcHOBHBIE BUJbBI ACATCIIBHOCTU YUalllUXCA

OCHOBBI 3J1eKTPOANHAMUKH (MIpoaoJKeHue) (9 u/ I8 u)




MarnutHoe nosie (5 1/ 9
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MaruuTHoe nosie. Uaaykuus
MAarHuTHOTO 1oJjs. Bexkrop
MarHMTHOW MHAYKUUU. JeicTBue
MarHUTHOTO TOJIs Ha MTPOBOIHUK
C TOKOM M JIBUXKYIIYIOCS
3apsoKeHHYIo yactuiy. Cuna
Awmmnepa. Cuna Jlopenua.
[IpaBuio neBoi pyku.
MaruuTHbIE CBOMCTBA BEILIECTBA.
Maenumnas 3anuco
unghopmayuu.
Onexmpouzmepumenvhvie
npubopbi.

JlabopaTtopHsbie paboThl: 1.
N3mepenue cuisl
B3aUMOJICHCTBUS KaTYIIKU C
TOKOM M MarHuTa

JlaBaTh onpeneneHust MOHATHI: MArHUTHOE 110JI€, MHYKI[USI MarHUTHOTO T0JI4,
BUXpEBOE ToJie, cuiia Amrepa, cuia Jlopenna, peppomarueTuk, JOMeH, TeMIeparypa
Kropu, macnumnasa nponuyaemocmo eewjecmsa. JlaBatsb ONpeneacHue eJUHULIBI
MHJYKLIIUA MarHuTHOTO 110Jis. I[lepednciiaTh OCHOBHBIE CBOMCTBA MAarHUTHOT'O IOJIS.
N300paxaTh MarHUTHBIE JINHUK [TOCTOSTHHOI'O MAarHUTA, NPSIMOTO MPOBOJAHUKA C
TOKOM, KaTyILIK{ C TOKOM.

HaGmronate B3aumojeiicTBUE KaTyIIKM ¢ TOKOM M MarHuTa, MarHUTHOM CTPEIKU U
IIPOBOJIHMKA C TOKOM, JEHCTBHMsSI MAarHUTHOIO IOJS Ha JBMXKYIIYIOCS 3apsKCHHYIO
YacTHILLY.

®opMyIupoBaTh 3aKOH AMIIEpa, TpaHULIbl €r0 IPUMEHUMOCTH. OnpenensTh
HarpaBJIeHUE JTMHUNA UHIYKIIMA MarHUTHOT'O TOJIS C IIOMOLIbIO NpaBuiia OypaBuMKa,
HallpaBJIEHUE BEKTOPOB CHIIBI AMIiepa U cwiibl JIOpeH1a ¢ OMOIIBIO PAaBUJIA JIEBOM
PYKH.

[TpumensTs 3akoH Amriepa u popmMyiry Ui BEIYUCIEHHS CHITbl JIOpeHIa npu pemeHnn
3az1ad.

OOBSCHATH MPUHIHIT PAOOTHI ITUKIOTPOHA U Macc-criekTporpada.

[lepeuncnsaTh TUIBI BEIECTB 110 MArHUTHBIM CBOKMCTBaM, Ha3bIBaTh

CBOICTBa ua-, napa- u GeppoMarHeTHKOB.

N3mepsATh cuily B3aUMOAEHCTBUS KATYIIKU C TOKOM U MarHuTa.

HccnenoBaTe MarHUTHBIE CBOMCTBA TEJ1, U3TOTOBIIEHHBIX U3 PA3HBIX MAaTEPUAJIOB.
Paborath B nape npu BHIOJHEHNUHU MPAKTUYECKUX 3aJaHUM, B 1ape U TPpYIIe MpH
penieHny 3a1ad.

OOBACHATH MPUHLUIT JICHCTBUS HIIEKTPOU3MEPUTENBHBIX TPHOOPOB,
TPOMKOTOBOPHTEIIS U AJIEKTPOIBUTATENS.

Haxoauts B nutepatype u B HTepHeTe nHpopManmio o Bkiagae Ammnepa, Jlopenua B
M3y4eHHe MarHUTHOTO NOJIsl, pycckoro (pusuka CrosieToBa B HCCIIE10BaHNE
MarHUTHBIX CBOWCTB (peppOMarHeTHKOB, O MPUMEHEHNUHU 3aKOHa Amriepa,
MIPAaKTUYECKOM HCIIOJIb30BAHUH JICHCTBHS MAarHUTHOIO ITOJIS HA IBMOKYLIUICS 3aps,
YCKOPUTEIIAX JIEMEHTAPHBIX YaCTHUII, O BKIIAJE POCCUNCKUX YUYEHBIX B CO3JaHUE
YCKOpUTENEH JIeMEHTapHbBIX YacTHIL, B TOM yuciie B O6bequneHHoM UHCTHTYTE
SAnepubix Uccnenoanuii B JlyOHe 1 Ha agpoHHOM Kosutaiiiepe B Llepue; 06
WCIOJIb30BaHNHU (PEPPOMArHeTUKOB, O MArHUTHOM MoJie 3eMiiu. ['0TOBUTE Npe3eHTaluu
1 COOOIIEHUS M0 M3YYEHHBIM TeMaM (BO3MOXKHbIE TEMbl IPECTABJICHbI B YUEOHUKE)




DJEeKTpOMarHuTHAs
uHaykows (4 1/ 9 )

SABnenue

3JEKTPOMArHUTHON MHIYKIUH.
MaruauTHbIi oToK. [IpaBuiio
Jlenua. 3akoH
ANEKTPOMArHUTHOM UHYKITHH.
DNeKTPOMarHuTHOE IoJIe.
BuxpeBoe anekrpudeckoe moie.
IIpakTueckoe NpUMEHEHHE
3aKOHA AJIEKTPOMArHUTHOU
unaykuuu. Bosuuknosenne 3/C
WHIYKIUH B IBUKYIIHXCS
IIPOBOJIHMKAX. SIBieHue
caMOUHIYKIMH. NHIyKTUBHOCTB.
DHeprusi MarHUTHOTO TOJISt TOKA.
JlabGopaTopHbie paboThI: 1.
HccnenoBanue sBineHus
ANEKTPOMArHUTHOW UHIYKITHH.
Koncrpyuposanue: 1.
Koncrpyuposanue
AJEKTPOABUTATENSL.

JlaBath orpe/esieHus MOHATHIN: ABJICHUE 3JIEKTPOMArHUTHOW MHAYKIMH, MarHUTHbII
1oTok, 9/1C nHAYKIMH, UHAYKTUBHOCTB, caMOMHAYKIUs, D{C caMOMHIYKIMH.
Pacnio3HaBath, BOCIIPOU3BOJAUTH, HAOIIOIATh SIBJICHUE JIEKTPOMArHUTHON MHYKIINH,
MOKa3bIBATh IPUYNHHO-CJICICTBEHHBIE CBSI3U ITPU HA0II0IeHHUH siBiieHus. HabmonaTs u
aHAJIM3UPOBATh HKCIIEPUMEHTBI, IEMOHCTpUpYoiue npasuiio Jlenna. @opMmynuposarsb
npaBuiio JIeH1a, 3aK0H 3J€KTPOMarHUTHON MHIYKIIMH, TPAHULIBI €70 IPUMEHUMOCTH.
HccnenoBaTh sBIEHHE 3JIEKTPOMarHUTHON MHIYKLIUU.

[lepeuncnsrs ycioBus, IpyU KOTOPHIX BO3ZHUKAET UHIYKIIMOHHBIN TOK B 3aMKHYTOM
KOHTYpe, Karyuike. OnpeaensiTs poib )KeIe3HOro cepJeuHuKa B KaTymike. HM3o00paxars
rpaduuecKy BHEIIHEEe U MHIYKIIMOHHOE MarHUTHBIE T0Jsl. OnpeensTh HalpaBlieHHe
UHIYKIIMOHHOT'O TOKA B KOHKPETHOH CUTYaIUH.

OOBSCHATH BOSBHUKHOBEHHE BUXPEBOIO AJIEKTPUUECKOIO MOJIS U JIEKTPOMArHUTHOTO
HOJISL.

OnuceiBath npouecc Bo3HUKHOBeHUS DJIC MHAYKIUHU B ABMKYILIKXCS IPOBOJIHUKAX.
[IpencraBnsaTh NpUHLMIT AEUCTBHUS 3JIEKTPOreHepaTopa M 3JIEKTPOAMHAMUYECKOTO
MHUKpO(OHA.

PaGorats B nape u rpyrmnie npyu BbIITOJHEHUH NPAKTUYECKUX 3a/laHUH, TUIAHUPOBATh
JKCIIEPUMEHT.

[lepeuncasTs mpuMepbl UCIIOJIB30BaHUS SBJICHUS JIEKTPOMArHUTHON MHIYKLIMH.
PacrnioznaBatk, BOCIIpOU3BOIUTh, HAOIIOAATD SBJIEHUE CAMOMHAYKIIUH, IOKa3bIBAaTh
NPUYMHHO-CJIEICTBEHHBIE CBA3U NPU HaOMI01eHUH ABIeHU. DOpPMYyITUpOBaTh 3aKOH
CaMOWHIYKIMH, TPAHULIBI €r0 TPUMEHUMOCTH. [IpOBOAUTH aHATIOTHIO MEXTY
CaMOMHIYKIMEN N MHEPTHOCTHI0. OnpeensiTh 3aBUCUMOCTb MHIYKTUBHOCTH KaTyIIKN
OT €€ JJIMHBI U TUIOIIA U BUTKOB.

HaxoauTe B KOHKPETHOM CUTyallMM 3HAYEHUS: MarHUTHOTO NoToka, J1C nHayknuu,
OC uHayKIMK B ABMKYLIMXCA TpoBoAHMKaX, D/]C caMOMHIYKIIMHU, UHTyKTUBHOCTb,
SHEepruro MaruuTHoro nois. Haxonuts B muteparype u B lHTepHETE MHPOPMALIUIO O
HCTOPUU OTKPBITHS SBJICHUS 3JIEKTPOMArHUTHON MHAYKIIMH, O BKJIAJIe B U3yUEHUE
9TOrO sIBJIEeHUs pycckoro gusmka 3. X. Jlenna, o 6opbde ¢ nposiBIEHUSIMU
ANEKTPOMArHUTHOM MHIYKIIMH U O €€ UCIIOJIb30BaHUU B IPOMBILUIEHHOCTH. ['OTOBUTH
MIPE3EHTAIMH U COOOIIEHHS IO U3YYSHHBIM TeMaM (BO3MO>KHbIE TEMBbI ITPEICTABICHBI B
yueOHUKeE)

Koneoanus u Boanbl (154/ 42 y)




Mexanuueckue
konebanus (3 4/ 7 u)

Mexanuueckue KoneOaHusl.
CBo0oiHbIE KOJIEOAHUS.
MaremaTuyecKuid U NpyKUHHBINA
MaATHUKH. [IpeBpaiienus
SHEPTUU MPU KOoJIeOaHUIX.
Amrmuutyza, nepuo, 4acToTa,
(haza xosnebanuii. BeiHyX/1IeHHBIC
KoJieOaHus1, pe30HaHC.
JlaGopaTopHbIie pabOThI:

JlaBaTh omnpejieNieHusl MOHATHI: KoleOaHus, KonebaTelbHas CUCTeMa, MEXaHMYECKUE
KojieOaHus, TapMOHUYECKHUE KOJIeOaHUs, CBOOOJHBIC KOJICOAHHUS, 3aTYXaIOIIUE
KoJicOaHMs, BBIHYXJICHHbBIC KOJIECOAHUsS, PE30HAHC, CMEIICHUE, aMIUTUTYAa, EPHO,
4acToTa, COOCTBEHHAs 4acToTa, (asa.

[lepeuncnsaTh  ycioOBHs  BO3HMKHOBEHHS — KoyieOaHwii. [IpuBOANTH  IpUMEPHI
KOJIeOaTeTbHBIX CUCTEM.

OnuceIBaTh MOJICIIH: MIPYKUHHBIA MasgTHHK, MATEMAaTHIYCCKUI MasTHUK. [lepednciaTh
BH/JIbI KOJI€0ATENBHOTO JBUKEHUS, UX CBOMCTBA. Pacrio3HaBaTh, BOCIIPOU3BOIUTh,
HaOJII01aTh TAPMOHUYECKHUE

1. Onpenenenue yckopeHus
CBOOOJTHOTO TIAJICHUS TTPU
ITOMOII MasiTHHKA.
Uccnenosanus: 1. [lpu
3aTyXaHuu

KoJe0aHui aMIuIUTy1a 0OpaTHO
MIPOIMTOPIIMOHAIEHA BPEMECHHU.

KojebaHus, CBOOOIHBIE KOJICOaHUS, 3aTyXaOIUe KOJICOAHMsI, BRIHYXICHHBIC
KoJieOaHus1, pe30HAHC.

[epeuncasiTh CriocoObI MOMyUYSHHSI CBOOOIHBIX M BBIHYKICHHBIX MEXaHHUECKUX
KOJIEOAHUH.

CocCTaBysITh ypaBHCHHE MEXaHUYECKUX KOJIeOaHHH, 3alMChIBATh €TI0 PEIICHHUE.
OnpenensaTh M0 ypaBHEHHIO KOJIe0aTeIbHOTO IBKCHUS TapaMeTPhl KOJICOaHusI.
[IpencraBiasaTh 3aBUCUMOCTb CMELICHHSI, CKOPOCTH M YCKOPEHHUS OT BPEMEHH TPU
KOJICOAHUSAX MAaTEMAaTUYECKOTO U MIPY>KUHHOTO MasITHUKA TPapUUECKH, ONPEACIATh 11O
rpaduKy XapaKTePUCTHKHU: aMIUTUTY/Ty, ICPUOJ] ¥ YaCTOTY.

N300paxxaTh rpaduyecky 3aBUCUMOCTD aMILIMTY bl BHIHY)K/ICHHBIX KOJICOaHUH OT
YacTOThI BRIHYKIAIONICH CHIIbI. AHATU3UPOBATh U3MEHEHHE JaHHOTO rpaduKa mpu
M3MEHEHHMH TPEHHUs B cucTeMe. HaxouTh B KOHKPETHBIX CUTYAIUsIX 3HAUCHHSI TIEpHOIa
KOJICOAHUH MaTeMaTHYECKOTO U MPYKMHHOTO MasTHUKA, SHEPTHH MasTHUKA.
OOBACHATH MPEBPAICHUS SHEPTHH IPU KOJICOAHUAX MATEMAaTHUYECKOTO MasTHHKA U
rpy3a Ha MpYyKUHE.

HccnenoBaTh 3aBUCHMOCTH TEPHOJIa KOJCOAHHI MaTeMaTHYecKOro MasiTHHKa OT €ro
JUIMHBI, MacChl W aMIUTUTYAbl KojeOaHuit. MccnemoBaTh 3aBHCHMOCTH TIEPHOJIA
KoJIeOaHMi TPy3a Ha MPYKHUHE OT €r0 MaCChl M KECTKOCTH MPYKUHBI.

PaGorath B mape u rpyrie npu pelieHru  3a1a4 U BHITIOJTHEHUU IPAKTUYECKUX 3a[aHnH,
HCCIIeI0BAaHH, TUTAHUPOBATh SKCIIEPUMEHT. BecTn auckyccuio Ha TeMmy «Posib
pe30HaHca B TeXHUKE U ObITy». HaxoauTte B iutepatype u B IHTepHETE HHMOpPMAIHIO
00 MCITOJIb30BaHNH MEXaHUYECKUX KOJIeOaHui B IPUOOpaxX reo0ropasBeIky, yacax,
KayelsixX, APYyrux YCTPOMCTBAX, 00 MCIOIb30BAHUN B TEXHUKE U MY3bIKE PE30HAHCA H O
060pb6e ¢ HUM. ['0TOBUTH MPE3CHTAIIUU U COOOIIICHHUS 110 U3YYCHHBIM TEMaM
(BO3MOJKHBIEC TEMBI MPEJICTaBICHBI B yueOHUKe). KoHTpomupoBath penieHne 3aaa4y




CaMHM U JPYTUMHU YUAIITUMHUCA

DNeKTpOMarHuTHHIC
KoJieOaHus
(54/169)

DNeKTpOMarHuTHbIE KOJICOaHusI.
KonebaTenbHbIl KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KoJeOaHusl.

ABToxoneOanus. BeiHy)1eHHbIE
ANEKTPOMArHUTHBIE KOJeOaHusl.
IIepemennsnit Tok. Konnencarop
Y KaTyIlKa B IENU ePEMEHHOT0
ToKa. Pe3oHanc B nenu
MIEPEMEHHOTO TOKA.
[IpousBoacTBo, nepenaya u
notpebeHue

JIEKTPUYECKON SJHEPIUH.
DnemMeHTapHas TEOPHs
Tparcdopmaropa.
Konctpynposanue: 1.
Koncrpynposanue
TpaHcopmaropa.

JlaBaTh orpeesieH s MOHATHIA: JIEKTPOMAarHUTHbIE KoeOaHus, KonebaTeIbHbIH
KOHTYp, CBOOO/IHBIE JIEKTPOMArHUTHbIE KOJIeOaHMs, aBTOKOJIe0aH s,
aBTOKoJIe0aTeNbHAas CUCTEMA, BEIHYK/ICHHBIE 3JICKTPOMAarHUTHBIE KOJIeOaHus,
IIEPEMEHHBIN JIEKTPUYECKUIN TOK, aKTUBHOE COIIPOTUBIIEHUE, HHIYKTUBHOE
COIIPOTHUBIIEHNE, EMKOCTHOE COIPOTUBJIEHUE, IIOJTHOE COIIPOTUBIICHUE LIETIH
IIEPEMEHHOI0 TOKA, AEUCTBYIOLIEE 3HAYEHUE CUIIBI TOKA, ICHCTBYIOIICE 3HAUECHUE
HanpsDKeHus, Tpanchopmartop, kodpdurment tpanchopmaryn. M3o00paxars cxemy
K0J1e0ATeIbHOT0 KOHTYPA U OIUCHIBATh IPUHLIUI €0 PAOOTHI.

Pacnio3naBath, BOCIIPOM3BOANTD, HAOIIOIATh CBOOOIHBIC JIEKTPOMArHUTHbIE
KOJICOAHUs, BBIHYXK/IEHHBIE 3JICKTPOMArHUTHbIE KOJICOAHNUs, PE30HAHC B LIETTH
IIEPEMEHHOT0 TOKa.

AHanu3upoBaTh NPEBPAIIEHUS S3HEPTUH B KOJI€OaTeIbHOM KOHTYpE U
9JIEKTPOMArHUTHBIX KOJICOAHHUSX.

[IpencraBisaTh 3aBUCUMOCTD IEKTPUUYECKOTO 3apsA/ia, CUIIbl TOKA U HAPSHKEHUS OT
BpPEMEHH NPH CBOOOIHBIX dJIEKTPOMATrHUTHBIX KojeOaHusax. Onpenenste mo rpapuxy
KOJICOAHUH ero XapaKTepUCTUKH: aMIUIUTYY, IEPUOJ] U YaCTOTY.

[IpoBOANTH aHATIOTHIO MEX]Ty MEXaHUUYECKUMHU U AJIEKTPOMArHUTHBIMU KOJIEOAHUSIMU.
3anuceiBaTh Gpopmyity TomcoHa. Beruuciats ¢ nomoinbto popmyisl TomcoHa nepuo
1 4acTOTY CBOOO/HBIX 3JIEKTPOMArHUTHBIX Kosiebanuil. OnpenensTs NeprUo, 4acToTy,
aMIUTUTYAY KoJieOaHUI B KOHKPETHBIX CUTYaIUsX.

HccnenoBaTh 251€KTpOMarHuTHEIE KOJIEOAHUS.

[lepeuncasaTs cBoiicTBa aBTOKOJIEOaHUH, aBTOKOIe0aTeNbHON cucTeMBbl. [IpuBOIUTS
MIpUMEpPbI aBTOKOJIE0ATENIbHBIX CUCTEM, UCIIOJIb30BAHUS aBTOKOJIEOaHMI.

OOBACHATH MPUHLUI MTOJIyYEHHs IEPEMEHHOI0 TOKa, YCTPOMCTBO reHeparopa
IIEPEMEHHOT0 TOKA.

Ha3piBaTh 0cOOEHHOCTH MEPEMEHHOT0 JIEKTPUYECKOTI0 TOKA Ha yYacTKe LENH ¢
PE3UCTOPOM.

[lepeuncnsaTb 0COOEHHOCTH MEPEMEHHOTO 3JIEKTPUUECKOI0 TOKA HAa YYaCTKE LEMH C
KOHJIEHCAaTOPOM.

[lepeuncnsaT 0COOEHHOCTH MEPEMEHHOTO 3JIEKTPHUUECKOI0 TOKA Ha YyUaCTKE LEMH C
KaTYyLIKOM.

3anuceiBaTh 3aKk0H OMa A1 LIENH epeMEeHHOro Toka. HaxoauTh 3HaueHus CUJIbl TOKa,
HaIpsDKEHUs, aKTUBHOTO CONIPOTUBJICHMUS],




UHYKTUBHOI'O COIPOTUBIIEHUS, EMKOCTHOI'O COIIPOTHUBIICHMS], IIOJTHOTO
COIIPOTHUBIICHUS LIENH IEPEMEHHOIO TOKA B KOHKPETHBIX cuTyanusax. Haxonuts
3Ha4YeHUs] MOLTHOCTH, BBIJICISAIOLIEHCS B LIEIM IEPEMEHHOT0 TOKa, JeHCTBYIOIUX
3HauUeHUH TOKa U HanpspkeHus. Ha3plBaTh ycI0BUS BOSHUKHOBEHHS pEe30HAHCA B LIETIN
IIEPEMEHHOT'0 TOKaA.

OnwuceIBaTh yCTPOHCTBO, MPUHIIMIT ACHCTBHUS U IPUMEHEHHE TpaHCPopmaTopa.
Boruucnare ko3¢ duuuent tpanchopmanuy B KOHKpETHbIX cUTyanusax. Haxoauts B
nauteparype u B MlHTepHeTe HHPOPMALIUIO O IOTYYESHUH, TTepeladue U UCIIOIb30BaHUN
IIEPEMEHHOT0 TOKa, 00 UCTOPUHU CO3JIaHUsl U IPUMEHEHUH TpaHCc(HOPMaTOpPOB,
UCIIOJIb30BAHUY PE30HAHCA B IIENIU IIEPEMEHHOTO TOKa U 0 60pbOE ¢ HUM, ycnexax
npo0seMax 3J1eKTPOIHEPreTUKH.

CocraBnath cxembl IpeodpazoBanus sHeprun Ha TOL u va ['DC, a Takxke cxemy
nepeaayy U NoTpedIeHuUs 3JEKTPOIHEPriH, Ha3bIBaTh OCHOBHBIX MOTpeOuTenen
ANEeKTpOo3HEeprun. [lepeuncnsaTb NpUUKHBI TOTEPh YHEPTUU U BOZMOKHOCTH JIJIs
HOBbIIIEHUS () (HEKTUBHOCTH €€ UCTIOIb30BaHUS.

Bectu nquckyccuto o noab3e U Bpesie 3JIEKTPOCTaHIHi, apryMEHTHPOBATh CBOIO
HO3MLIMIO, YMETh BBICIYIIUBAaTh MHEHUE APYTHX YYaCTHUKOB. [ OTOBUTH IIpe3eHTAIlMH U
COOOILIEHNUS IO U3YYEHHBIM TEMaM (BO3MOKHBIE TEMBI PEJCTABIICHBI B YUEOHUKE)

Mexanunueckue BOHbI (3
q/89)

MexaHnueckue BOJIHBbI.
[Tonepeunsle ¥ NPOIOIbHBIE
BOJIHBI. DHEPIrUs BOJIHBI.
WnTepdepenus u nudpaxuus
BOJIH. 3BYKOBBIE BOJIHBI.

JlaBatb onpeeeHHs HOHATHIM: MEXaHHUEeCcKas BOJIHA, [TONIepeyHasi BOJIHA, IPO10JIbHAS
BOJIHA, CKOPOCTb BOJIHBI, JUTMHA BOJIHBI, (pa3a BOJIHBI, TUIOCKAs BOJIHA, BOJTHOBAs
HIOBEPXHOCTh, (PPOHT BOJIHBI, JIyY, 3BYKOBasi BOJIHA, TPOMKOCTb 3BYKa, BBICOTA TOHA,
TeMOp, OTpaskeHue, peIoMIIeHHe, orIoUIeHre, HHTepdepeHus, TudpaKuus,
NOJIIPU3ALUS MEXAaHUYECKUX BOJIH, KOTE€PEHTHBIE UICTOYHMKH, CTOSTYAsl BOJIHA,
aKyCTMUYECKHUW Pe30HAHC, INIOCKOMNOJpU30BaHHas BoIHA. [lepeuncnars cBoiicTBa U
XapaKTEepUCTUKH MEXaHUYECKUX BOJIH. Pacrio3HaBaTh, BOCIIPOM3BOANTH, HAOIIOIATh
MEXaHUYECKHUE BOJIHBI, TONIEPEYHbIE BOJIHBI, TPOIOJIbHbIE BOIHbI, OTPAKEHUE,
IpeIoMIIEHHUE, OTJIOIIEHUE, HHTEPPEPEHIIHIO, TUPPAKIIUIO U OIS PU3ALIUIO
MEXaHUYECKHUX BOJIH.

Ha3biBaTh XapakTepUCTUKU BOJIH: CKOPOCTh, YaCTOTA, JUTMHA BOJIHBI, pA3HOCTH (a3.
OnpenensiTb B KOHKPETHBIX CUTYaIUsIX CKOPOCTH, YAaCTOTHI, JUIMHBI BOJIHBI, Pa3HOCTH
(a3 BoH.

3anuchIBaTh U COCTABIIATH B KOHKPETHBIX CUTYalUsIX YpPaBHEHHE TapPMOHUYECKOM
Oeryiiei BOJHBI.

Haxonuts B nuteparype u B lHTepueTe nndopmanmio o Bo30yKIeHUHU, iepeaade u




UCIIOJIb30BaHUH 3BYKOBBIX BOJIH, 00 HCITOJIb30BAaHHH PE30HAHCA 3BYKOBBIX BOJIH B
MY3bIKE ¥ TEXHUKE.

BecTu muckyccuto o 1ojib3e B Bpelle BO3ICHCTBHS Ha YEJIOBEKa 3BYKOBBIX BOJIH,
apryMEHTHUPOBATH CBOIO MO3UIUIO, YMETh BBICTYIINBATH MHEHUE JIPYTHX YYACTHUKOB.
['OTOBUTH MPE3EHTALIMU U COOOLICHUS IO U3YYCHHBIM TeMaM (BO3MOYKHBIE TEMBI
MIPEJICTABJICHBI B yUCOHHKE)

DNeKTpOMarHuTHHIE
BOJIHBI (4 1/ 11 u)

DJIEKTPOMArHuTHOE MOJIE.
DNIEKTPOMArHUTHBIE BOJHBI.
BuxpeBoe 351eKTpruyeckoe molie.
CsoiicTBa

3JIEKTPOMArHUTHBIX BOJIH.
Jnana3oHbl
3JIEKTPOMAarHUTHBIX

W3JIyYEHHU U UX

MPaKTUYECKOE
MIPUMEHEHUE.
[TpuHUMTIBL
TCICBUICHUS

pPaauoCBA3U

u

JlaBaTh OnpeneneHust MOHATHI: JIEKTPOMAarHUTHOE 110JI€, BUXPEBOE DIIEKTPUUECKOE
T0JI€, AIEKTPOMArHUTHBIE BOJIHBI, CKOPOCTh BOJIHBI, JIJTMHA BOJIHBI, (ha3a BOJIHBI,
BOJIHOBAsl IOBEPXHOCTh, PPOHT BOJIHBI, JIyY, IUIOTHOCTh IOTOKA M3JIy4€HUs], TOUSUHBIH
WCTOYHUK U3TYyYECHUs, OTPAKECHHE, IPEIIOMIICHHE, TIOTJIOICHHE, HHTEep(EepeHIINs,
IuQpakLus, MONEePeuHOCTh, MOJIIPU3aLUs AIEKTPOMArHUTHBIX BOJIH, PaliOCBA3b,
paauoIoKalysl, aMIUIUTYAHAsE MOAYJISILMSL, NeTeKTUpoBaHue. OOBACHATh B3aUMOCBS3b
IIEPEMEHHBIX NIEKTPUYECKOI0 U MarHUTHOTO MoJiel. PucoBars cxemy
pacnpoCTpaHEeHUs FJIEKTPOMATHUTHON BOJIHBL. [lepeunciisiTe cBOMCTBA U
XapaKTEPUCTUKH JIEKTPOMArHuTHBIX BOJIH. OOBACHATH IPOLIECCHI B OTKPHITOM
K0J1e0aTeIbHOM KOHTYPE, IPUHLIMIT U3TyYEHHUS U PETUCTPALIUU HIEKTPOMAarHUTHBIX
BOJIH. Pacnio3HaBatk, HaOIIOaTh IEKTPOMArHUTHBIE BOJIHBI, U3IyYeHUE, IPUEM,
OTpaKeHHE, TIPEIOMIICHHE, TIOTJIONIEHHE, HHTEp(EepeHIINIO, TUDPAKIHIO U
HOJIIPU3ALUIO JIEKTPOMAarHUTHBIX BOJIH. HaxoauTh B KOHKPETHBIX CUTYaLUsAX
3HAYCHHUSI XapaKTEPUCTUK BOJIH: CKOPOCTH, YaCTOTHI, JJTMHBI BOJHBI, pa3HOCTH (a3,
rITyOUHY paroIOKaIUH.

CpaBHUBaTh MEXAaHWYECKHE M DJIEKTPOMArHUTHbIE BOJHBL. OOBACHATH NPHUHIIMIIBI
pamuocBa3u U TeneBHJeHHUs. OOBACHATH NPHUHLUIBI OCYIIECTBICHUS MPOIECCOB
MOAYJNSALMM W JAeTeKThpoBaHus.  M300pakaTh  NpUHLUUIHUANBHBIE  CXEMBI
panuonepenatunka M paguonpueMHuka. OcCymiecTBIATH  paauonepenady Hu
paauonpuéM. OOBSCHATh NPUHLMIIBI Nepeadud U300pakeHusl TeJlernepeaaTyukoM U
HPUHIUIBI TPHEMA N300paKEHUS TEIEBU30POM.

HccnenoBaTh cBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH C MIOMOILbIO MOOMIIBHOTO Tesle(hoHa.
HaspiBaTh ¥ ONIUCHIBATE COBPEMEHHBIE CPELICTBA CBS3H.

Boinenates pons A. C. IlomoBa B M3y4eHHMM AJEKTPOMArHUTHBIX BOJIH M CO3JaHUU
panuocBsi3u. OTHOCUTBCS C YBRKEHHEM K YUEHBIM M MX OTKPBITUSAM. OGOCHOBBIBATH
BAKHOCTH OTKPBITHSI 3JIEKTPOMArHUTHBIX BOJIH JUUISl Pa3BUTHSI HAYKH.

Haxonute B nuteparype u B MHTepHeTe nH(pOpMaINio, MO3BOJSIONIYI0 OTBETUTH Ha
ITOCTABJIEHHBIE BOIIPOCHI 10 TEME.




PabGotats B mape u rpynie npu pemeHny 3a4a4 U BBITOJTHEHUH IPAKTHYECKUX 3a1aHHH.
Haxonutes B nuteparype u B MHTEepHETE MHPOPMALIUIO O BO3OYXKIACHUH, Tepeade U
MICTIONIb30BAaHUH HJICKTPOMAarHUTHBIX BOJIH, 00 onbITax ['epua u nx 3HaueHHU.

BecTtu auckyccuio o mosib3e M Bpeae BO3ACHCTBHS Ha YEIOBEKa AJIEKTPOMArHUTHBIX
BOJIH, apryMEHTHPOBAaTh CBOIO IO3HMIMIO, YMETh BBHICIYIIMBAaTh MHEHHE JAPYTUX
YYaCTHHKOB.

['OTOBUTH Mpe3eHTaMK M COOOLICHUS MO M3YYEHHBIM TeMaM (BO3MOXKHBIC TEMBI
MIPEJCTABIICHBI B YIEOHHKE)

Ontuka (13u/ 25 y4)

CBETOBEIC BOJIHBI.
I'eomeTpuueckas u
BoJHOBas ontuka (11 4/
20 u)

['eomeTpuueckas onTuka.
[Ipssmonuneiinoe
pacnpocTpaHEHUE CBETA B
OJIHOPOJHOM cpejie. 3aKOHBI
OTPaKEHUS U IIPEJTIOMIICHUS
csera. [lonHoe oTpakeHue.
OnTuueckue npuodopsI.
BosiHoBbIE cBOMCTBa CBETA.
CkopocTb cBeTa.
WuTepdepennus ceera.
KorepentHocts. Iudpakius
ceera. [lomsprsanus ceera.
Hucnepcus ceera. IIpaktuueckoe
MIPUMEHEHUE IEKTPOMarHUTHBIX
U3JIy4CHUH.

JlabopaTopHbie paOOThI:

1. Onpenenenne nokasares
MIPEIOMJIEHUS CPEJIBI.

2. Wsmepenue GOKYCHOTO
paccTosinus coOuparonen u

JlaBaTh ompeneneHus MOHSATUW: CBET, I'€OMETPUYECKash OINTHKA, CBETOBOM JIyY,
CKOpPOCTb CBETa, OTPAKEHUE CBETA, MPEJIOMIICHUE CBETa, MOJIHOE OTPaKEHHUE CBETA,
YIOJl MAaJCHHs, Yrod OTPaKEHHS, Yroa MNpPeIOMIICHUS, OTHOCUTEIbHBIA IOKA3aTellb
npenoMIIeHus, aOCOMIOTHBIN MOKa3aTelb IPEeIOMIICHUS, JTUH3a, (OKYCHOE PACCTOSTHHUE
JIMH3BI, ONITHYECKAs CUJIa JIMH3BI, TUCIIEPCUS CBETa, MHTeP(EPCHIIHSI CBETa, TUPPAKIIHS
cBeTa, IU(PPAKIMOHHAS pEIIeTKa, TOJApU3alMsI CBETa, ECTECTBEHHBIH CBET,
MJIOCKOTIONSIPU30BaHHBIA CBET. OMNUCHIBaTH METOJABl HM3MEPEHHUsI CKOPOCTH CBETA.
[TepeunciaTh cBOKWCTBa CBETOBBIX BOJIH. Pacmo3HaBaTh, BOCIIPOU3BOAUTH, HAOIIOATh
paclpoCTpaHEHUE CBETOBBIX BOJIH, OTPAXEHHE, MPEIOMIICHUE, IOMJIOLICHHUE,
TUCTIEpCHI0, WHTep(epeHIuIo, IUPPAKIUI0 W TOJSPHU3AIUI0 CBETOBBIX BOJIH.
®opmynupoBars NpUHOUN ['roWreHca, 3aKOHbI OTPAXKEHUS W IIPEIOMIIEHHUS CBETA,
TPaHMIlBl UX TPUMEHUMOCTH. CTpOUTH X0 Jyda B IUIOCKOMApaJUICIHHON IJIACTUHE,
TPEYTroJabHOU MpU3Me, MOBOPOTHOM MpH3Me, 000padnBaroIiei mpru3Me, TOHKON JIHH3E.
CrpouTth n300paxkeHue npeameTa B IIOCKOM 3epKajie, B TOHKOU JinH3e. [lepeuncnars
BUJIbI JINH3, UX OCHOBHBIE XapAaKTEPUCTUKU — ONTUYECKUN LEHTP, IJIaBHAs ONTHUYECKas
och, (Gokyc, onTuueckas cuwia. HaxoauTh B KOHKPETHOM CUTYyallMM 3HAYEHUS YTia
MAJCHUs, YyIJIa OTPAXKEHUA, YIVIa IPEIOMIIEHUS, OTHOCHUTEIBHOIO IOKa3aTess
MpeIoMJIeHUs, a0COJIFOTHOTO TOKa3aTessi MPEIOMJICHHS, CKOPOCTH CBETa B Cpele,
(hOKYCHOTO pacCTOSIHUSA, ONTHUYECKOW CHIIBI JIMH3BI, YBEJIMUYEHUS IUH3bI, MEpHUoaa
T (HPaAKIIMOHHON PEIIETKH, TIOJTOKCHHS




paccerBaroIICH JTHH3.

3. Omnpenenenve IIMHBI
CBETOBOU BOJIHBI.

4,  Ouenka vH(GOPMAIIMOHHOM
€MKOCTH KOMMaKT - aucka (CD).
Uccnenosanus:

1. Hccnenosanue 3aBUCUMOCTH
yrJjia MpeIoMJICHHS OT yIiia
MAJCHMSI.

2. HWccnenosanue 3aBUCUMOCTH
PacCTOSHUS OT JTUH3BI JI0
M300paKEHUS OT PACCTOSIHUS OT
JIUH3HI JI0 PEAMETA.

IIpoBepka rumores:

1.  Vrox npenomnenus npsamo
MPOIIOPIIMOHAICH YTy TTaICHUS.
2. Tlpu IJIOTHOM CIIOKEHUH
JIBYX JIMH3 ONTHYCCKHUE CUJIIBI
CKJIQ/IBIBAIOTCSI.
Konctpynposanne Mmozaenu
TeJecKoIa, MUKPOCKOIIA.

UHTEp()EPEHIIMOHHBIX U TU(PAKIUOHHBIX MAaKCUMyMOB U MUHUMYMOB. 3aIluChIBAaTh
(opMylly TOHKOW IMH3BI, HAXOJWTh B KOHKPETHBIX CUTYallUSX C €€ IOMOIIBIO
Heu3BeCcTHbIE BeMUYUHBI. OOBSCHATH IPUHLUI KOPPEKLIUU 3PEHHS C TTOMOIIIBIO OYKOB.
DKCIEpUMEHTAIBHO ~ OMPENENsITh I0Ka3aTellb TMPEJIOMIICHUS Ccpeabl, (OKYCHOE
paccTosiHie CcoOMparollell M pacceuBarollel JIMH3BIL, AJUHY CBETOBOW BOJHBI C
MOMOIIBI0  TUMPAKIIMOHHON PEIIETKH, OICHUBATh HH(POPMAIMOHHYIO EMKOCTH
koMmakT-aucka (CD). Ilepeuncnsare oOiacTu mMpUMEHEHHST MHTEPPEPEHIIMH CBETa,
TG PAKIUN CBETA, TIOJSPU3AINH CBETA.

HccnenoBaTh 3aBUCUMOCTb YIUIa MPEJIOMJIEHUS OT YIUIa MaJ€HUsA, 3aBUCUMOCTH
PaCCTOSIHUS OT JIMH3BI 10 U300paXKEHUS OT PACCTOSIHHSI OT JIMH3HI JI0 TIPEMETA.
[IpoBepsTh rUIIOTE3BI: YTOJI MPEIOMIICHUS TPSMO MPONOPLUUOHAJIEH YTy NaJAeHus, IpU
IJIOTHOM CJIOKEHUU JBYX JIMH3 ONTUYECKUE CUJIbI CKJIAIbIBAFOTCA.

KoHncTpynpoBaTh Moaenu Teneckomna u/uil MUKPOCKOIIA.

PaboTaTh B mape u rpyrine npu BbIOJIHEHUH MTPAKTUUECKUX 3a/IaHHH,

BBIJIBIDKEHUU TUIIOTE3, pa3paboTKe METO0B MPOBEPKH TUIIOTE3.

[1anupoBaTh  JEATENBHOCTh IO BBINOJHEHUIO M IMPOBOAUTH HCCIIEIOBAHUA
3aBUCHUMOCTH MEXIy (U3MUYECKMMH BEJIMYMHAMHU, SKCIEPUMEHTAIBHYIO IPOBEPKY
TUIIOTE3BI.

Haxomuts B nuteparype u B MaTepuere undopmanuto o 6uorpadusx M. Herotona, X.
lotirenca, T. IOnra, O. ®penens, ux Hay4yHOH paboTe, O €€ 3HAYCHUHU s
COBPEMEHHOU HAYKH.

Bricka3biBaTh CBOE MHEHHE O 3HAYEHMM HAYYHBIX OTKPBITUH U paboT mo onrtuke M.
Herorona, X. I'tolirenca, T. FOura, O. ®penens. BocrnpuHumarb, aHaau3upoBaTh,
nepepadaTbiBaTh M MPEAbSIBIATh MHPOPMAIIMIO B COOTBETCTBUU C IMOCTaBICHHBIMU
3a7a4amMu. BBIAENATE OCHOBHBIE IOJIOKEHUS KOPIYCKYJISIPHOM U BOJHOBOM TEOpUU
CBeTa. YYacTBOBaTh B OOCYXIEHHUM OSTHUX TEOPUUA U COBPEMEHHBIX B3IJISIIOB Ha
IIPUPOAY CBETA.

Vka3piBaTh  TI'paHUIBl MNPUMEHHUMOCTH T€OMETPUYECKONM  ONTUKH. [ OTOBHUTH
MPE3EHTAIUU U COOOIICHHUS MO0 U3YYSHHBIM TeMaM (BO3MOXKHBIE TEMBI IPEJICTABIICHBI B
yueOHUKeE)




N3nydyenue u cnexTpsr (2
q/5q)

Bunel usnydyenuii. McrouHuku
cBeta. CrnekTpbl. CHeKTpaabHbIN
aHajus.

TemoBoe W3JIyYCHHE.
Pacnipenenenne  sHeprum B
CrmeKTpe abCOMOTHO  UYEPHOTO

tena. [llkana 3J1eKTpOMarHuTHBIX
BOJIH.
HalGmronenue cekTpos.

JlaBaTh omnpezeineHuss IOHATUH: TEIUIOBOE W3IIyYEHHUE, DIIEKTPOJIOMHHECLEHINS,
KaTOJIOJFOMUHECLICHIIHS, XEMIIIOMUHECIEHIUS, (OTOIOMUHECHEHIIHS, CIUIOMIHOM
CIIEKT, JIMHENYAThI! CIIEKTP, [TOJIOCATBIN CIIEKTP, CHEKTP MOTJIOMEHHS, CIEKTPAIbHBIN
aHaJIu3.

[lepeuncasats BuabI cieKTpoB. Pacrio3HaBaTh, BOCIPOU3BOIUTH, HAOJIIOIATh CILIOIHOMN
CIIEKTp, JIMHEMYATHIN CIEKTP, IIOJIOCATBIA CIIEKTP, CIIEKTP U3JIy4CHUS U IOIJIOIEHUS.
N300paxxaTh, OOBSCHATh W aHAIM3UPOBATh KPUBYIO 3aBUCHUMOCTH pacIpeAeieHUs
SHEPI'uH B CIIEKTpe aOCOIIOTHO YepHOTro Tema. [lepeuncnsTe BUIbI 3EKTPOMArHUTHBIX
U3IIy4eHUH, X UICTOYHHUKH, CBOMCTBA, IPUMEHECHHUE.

CpaBHUBaTh CBOMCTBA AIEKTPOMArHUTHBIX BOJIH Pa3HOW 4acTOThI

OCHOBBI CIeHAJILHOM Te

OpPUM OTHOCUTEJBHOCTH (3 4/ 5 u)

OcHOBBI

CIELMAJIbHON TEOpUHU
otHocutensHocTH (CTO)
(Bu/54)

Ipuuunst nossnenus CTO.
ITocrynaret CTO:
WHBAapHUAHTHOCTH MOJYJIsS
CKOpOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIbHOCTH
DWHIITEHHA.

IIpocmpancmeo u 8pems 6
cneyuanbHol meopuu
OmMHOCUMeNbHOCMU. DHepeus U
UMNYTIbC C80OOOHOU 4aACMUYbL.
CBsi3b Macchl U DHEPTUH
cBOOOIHOM YacTUIbl. DHEPTUs
MOKOS

JlaBaTh ompeneneHusi MOHSATHI: COOBITHE, TMOCTYNAaT, COOCTBEHHAs HHepIUaTbHAs
cucTeMa OTcueTa, COOCTBEHHOE BpeMs, COOCTBEHHas JJIMHA Tella, Macca IOKOS,
WHBapHAHT, YHEPTHsI TIOKOSI.

ObvsacHAMb NpoMUBOpe U MeHCOY KIACCULECKOU MEXAHUKOU U INeKMPOOUHAMUKOU
Makxcesenna u npuuunwvl noaenenus CTO. ®opmynuposats noctynatel CTO.
Dopmynuposams 66180061 u3 nocmyiamose CTO u o0b6vsACHAMb peNAMUEUCICKUE
aghhexmol coxkpaweHus pasmepos mena U 3amMeOlNleHUs BPeMeHU MeHcOy O08YMsL
COOLIMUAMU € MOYKU 3PEeHUs OBUNCYUeNicsl cucmemsbl omcyema. AHanuzuposams
Gdopmyny peraimueucmcKo20 3aKOHA CLONCEHUsL CKOPOCMEL.

IIposooumsv mvicienHvle Ikcnepumenmol, noomeaepaicoarowue nocmynamol CTO u ux
cnedcmeust.

Haxooumve 6 xonkpemnou cumyayuu 3nauenus ckopocmetl men 6 CTO, unmepsanos
8peMeHU MedHcOy COObIMUAMU, ONIUHY Meild, IHEPIUI0 NOKOSL YACMUYbl, NOJIHYIO SHEPLUIO
yacmuywl, persmueUCMCKUL UMNYIbC YaCMUYb.

3anuchIBaTh BhIPAXKEHUE I SHEPTUU TOKOS U NOIHOU SHepauu 9acTull. Mziazamo
Cymsb NPUHYUNA COOMBEMCMBUS.

Haxomute B mwurepatrype u B UHTepHeTe wuHbpopmammioo o Tteopun ddupa,
IKCIIEPUMEHTAX, KOTOpBIC MpuBeiH K co3aannto CTO, OTHOCUTENILHOCTH PACCTOSTHUN H
MIPOMEXYTKOB BpeMeHH, Onorpaduu A. DHUHIITEHHA.




BrickaszbsiBath cBoe MHeHME 0 3HaueHnu CTO miis coBpeMeHHOM HayKu. | 0OTOBUTH
MIpEe3EHTAINH U COOOIIEHHUS 110 M3yYCHHBIM TeMaM (BO3MOKHBIC TEMBI IIPEJICTABJICHEI B
y4eOHHUKE)

KsanrtoBas ¢usuka (17 4

/ 41 u)

CBeToBBIC KBaHTHI (5 1 /
10 )

Ilpeomem u 3a0auu K6aHmMoBou
@usuxu. I'unioreza M. Ilnanka o
kBaHTax. ®otoaddexr. PoToH.
VYpaBuenue A. DUHIITEWHA 151
dboTodrddexra. Onvimot A. I
Cmonemosa, 3aKoHbl
Gdomosgpexma.
KopnyckyinsipHO-BOTHOBOM
nyanusM. JJugpaxyus
anexkmponos. /lasnenue ceema.
Onvimut 1. H. Jlebeoesa u C. U.
Basunosa. Coomnowenue
HeonpeoenéHHocmell
[etizenbepea

JlaBatp  omperneneHuss MOHATHH:  GoTOd(PdeKT, KBaHT, TOK HACHIILICHHUS,
3aJepKUBAIOIEe HAIPSDKEHHUE, paboTa BbIX0/1a, KpacHas rpanuna gotosddexra,
Dopmynuposams npeomem u 3a0ayu K8aHMos8ou ¢usuxu. Pacrio3HaBaTh, HAOMOAATH
apneHne porodddexra. OnuceiBath onbIThl CTONETOBA.

®opmynupoBars runore3y Ilnanka o kBaHTax, 3aKOHBI GOTOIPPEKTa. AHATMZUPOBATH
3aKOHBI PoTodPdeKTa.

3anuchIBaTh U COCTAaBISITh B KOHKPETHBIX CUTYalUsX ypaBHEHHE DHHINTEHHA IS
dhotorddexTa 1 HaXOAUTh C €r0 TTOMOIIBIO HEM3BECTHBIC BEIIMUUHBI.

HaxoauTh B KOHKPETHBIX CUTYalUsAX 3HAYCHUSI MAKCUMAIbHOW KMHETUYECKOH SHEPTUU
(hOTOIEKTPOHOB, CKOPOCTH (DOTOIICKTPOHOB, pPaOOTHI BBIXOJA, 3aMMPAOIICTO
HAaIpsDKEHHUs], YaCTOTHI U JUTMHBI BOJIHBI, YaCTOTHI U JJTMHBI BOJIHBI, COOTBETCTBYIOIINX
KpacHOU rpanuie porodddexra.

[IpuBoauTh mpuMeps! ucnonb3oBanus GoTodddexra. OOBICHITH CYTh
KOPITyCKYJISIPHO-BOJTHOBOTO JTyaH3Ma.

OnuceiBaTh onbITH JIebeneBa o H3MEpEHUIO TaBJICHHs CBeTa 1 BaBuiioBa 1o onTuke.
OnwuceBaTh ONBITHI TO TUGPAKIHKA SIEKTPOHOB. DOPMyIHUpOBaTH COOTHOIICHHUE
HeonpenenéHHocTen I'eiizenOepra u 0OBACHATH €ro CyTh.

Haxomute B nuteparype u B MHTepHere umHpopmanuio o padorax Cronerosa,
JleGeneBa, BaBunosa, ITnanka, Komnrona, ne bpoiinsa. Beinensars ponbs poccuiickux
yU€HBIX B HMCCJIEIOBAHWU CBOWCTB cBeTa. [IpHBOAMTH mMpHUMEpHl OMOIIOTHYECKOTO H
XUMHUYECKOT0 JIeHCTBHsI CBeTa. | OTOBUTH Mpe3eHTalN U COOOIIEHUs 0 U3yYEHHBIM
TeMaM (BO3MOXHbBIE TEMbI IPEJICTABIECHbBI B Y4EOHUKE)




Atomuas ¢usuka (3 u/ 10

4)

IInanemapnas mooens amoma.
ObvsicHenue nunetyamozo
cnekmpa 6000pooa Ha OCHOB8e
K68anmoswix nocmyiamos bopa.
CnonmanHnoe u 8blHYICOeHHOE
uznyuenue ceema.
Jlabopamopuas paboma:

1. Habnooenue cnaownozo u
JIUHeNYamoz2o CneKmpos.
2. Hccneoosanue
BOZOpOJA

cnekmpa

JlaBaTh omnpezneneHust MOHATHHM: aTOMHOE SIAPO, HEPIeTUYECKUH YpPOBEHb, DHEPIUs
MOHU3AL1H, CTIOHTAHHOE U BBIHYKJEHHOE U3JIyYEHUE CBETA.

OmnuceiBath onbITh Pezepdopaa.

OmnwuceiBaTh U cpaBHMBATH Mojaenn atomMa Tomcona u Pesepdopma. PaccmarpuBars,
UCCIIEOBATh M ONMCHIBATH JIMHEHYATble CHEKTpbl. DOpMyJINpOBaTh KBAHTOBBIC
noctynatel bopa. OObBACHATH JNMHEWYAThIE CIEKTPHl aTOMa BOJOPOJa Ha OCHOBE
KBAHTOBBIX IOCTYJIaTOB bopa. PaccumTeiBaTh B KOHKPETHOM CHTyallMM 4acTOTy MU
JUTMHY BOJIHBI HCITyCKaeMOTro ()OTOHA MPHU MEPEX0E aTOMa U3 OAHOTO CTAIMOHAPHOTO
COCTOSIHUSL B [PYroe, DHEPrul0 MOHM3AlMM aToMa, HaXOAWUTh 3HAYCHUS PaJUYCOB
CTallMOHAPHBIX OPOUT AIIEKTPOHOB B aToMe. ONHCHIBATH YCTPOMCTBO U OOBSICHSTH
OpUHLKIN AelicTBus jnasepa. Haxogute B nuteparype n B MHTepHeTe cBeneHus o
(akTax, TOATBEPKIAIOMIMX CIOXKHOE CTPOCHHE aroma, O paboTax yYEHBIX IO
CO3JaHHUI0O MOJEIM CTPOCHHS aTOMa, IIOJYYEHUIO BBIHYXIECHHOTO W3JIy4YCHHs,
IPUMEHEHNH JIa3epOB B HAYKE, MEAUIIMHE, IPOMBIIIIIEHHOCTH, OBITY.

Bb1aensaTs poinb pOCCHHCKUX YYEHBIX B CO3/IaHUU U UCIIOJIb30BAHUH J1a3€POB.
l'oToBUTH TIpE3eHTAlMM W COOOIIEHUS MO HM3YyYCHHBIM TeMaM (BO3MOYKHBIE TEMBI
IPE/CTaBJICHbI B yUeOHUKE

®dusnka atoMHOro spa (7
g/ 16 4)

Cocmag u cmpoenue amomHo2o
sa0pa. Mzomonwi. AoepHuie cubl.
Heghexm maccol u snepeus ceazu

a0pa.
Paouoaxmusnocms. Buovl
PAOUOAKMUBHBIX NPESPAUeHULL
amomHbIX s0ep.

3akon paduoakmuenoo pacnaoa.
Aoepnvie peakyuu, peakyuu
Oenenusi u cunmesa. llennas
peakyust Oenenust si0ep. HAoepHnas
9HepeemuKa.

JlaBaTh onpeneseHus MOHATUI: MACCOBOE YHCIIO, HYKJIOHBI, SIIEPHBIE
CHWJIBI, BUPTYaJIbHBIE YACTHUIIBI, 1e(DEeKT Macc, SHEPTUs CBS3H, yAeIbHas
SHEprus CBSI3U aTOMHBIX SIAEP, PAIUOAKTUBHOCTh, aKTUBHOCTD
PaIMOAaKTUBHOIO BEILECTBA, IEPUOJ MOJIypacnana, UCKyCCTBEHHas
PaarOaKTUBHOCTb, SIAEPHBIE PEAKIIUH, SHEPTETUUECKNN BBIXO/ ICPHON
peaxiuy, lenHas sifepHas peakius, KodhGUIUeHT pa3sMHOKEHHS
HEUTPOHOB, KPUTUYECKAsI Macca, pEaKTOPbI-Pa3MHOKUTEIIH,
TEPMOsIEpHAs pEaKLIUs.

CpaBHuBaTh CBOMCTBA IPOTOHA U HEUTPOHA.

OnuceIBaTh NPOTOHHO-HEUTPOHHYIO MOJIEIIb SAJIpa.

Ornpenenarb COCTaB AIep PA3TUIHBIX JIEMEHTOB C TTOMOIIBIO TaOIUIIBI
Menpeneesa. M300paxxaTh U YUTAaTh CXEMbI aTOMOB.

CpaBHUBAThH CUITY SJIEKTPUUYECKOTO OTTATKUBAHKS TPOTOHOB U CHITY
CBSI3U HYKJIOHOB B sIJIp€.

[TepeunciiaTh ¥ ONUCHIBATH CBOMCTBA SIAEPHBIX CHIL.

Boruncnsate g1edexT macce, SHEPTHIO CBS3H U YASIbHYIO YHEPTHIO CBS3H




Tepmosioepuwiii cunmes.

Ilpumenenue a0epHoll SHepeulU.

buonozuuecroe oeiicmsue
PAOUOAKMUBHBIX U3LYYEHUII.
Jlabopamopuas paboma: 1.
Onpeodenenue
UMAYIbCA U IHEPSUU YACTNULYbL
npu O8UNHCEHUU 8 MACHUMHOM
noze (no gpomoepaghusim).

KOHKPETHBIX aTOMHBIX siiep. AHaIU3UPOBATh CBS3b YJEIbHONW HHEPrHUH CBS3U C
YCTOMUYUBOCTBIO S7EP.

[lepeuuncnsaTh BUABI paJMOaKTUBHOIO paclaja aTOMHBIX sifep. CpaBHUBATH CBOICTBa
anba-, Oera- M ramMma-u3Iy4eHUH. 3amuChHIBATh NPaBWIa CMEIICHUS MpU
paAMoaKkTUBHBIX pacnagax. Omnpenenarbs 3JIeMEHThI, 00pa3ylolIuecss B pe3yibTaTe
PaZMOAaKTUBHBIX PACIajoB. 3alHChIBaTh, OOBACHATH 3aKOH PaJUOAKTUBHOIO pacraja,
yKa3bIBaTh TIPaHULbI €ro npuMeHuMocTd. OrmnpenensiTh B KOHKPETHBIX CHUTYyallHsX
YHCIO HEpaclaBUIMXCS fAep, YHUCIO pacHaBIIUXCS sAep, NEepuoj IMoiypacraja,
AKTUBHOCTbH BEILIECTBA.

[lepeuncnsiTh ¥ ONMUCHIBATH METOABI HAOIIOACHUS W PETUCTPAIMU SJIEMEHTApHBIX
yactul. Habmionmate Tpeku anbda-dactul B Kamepe Bunbcona. PeructpupoBathb
SZIEPHBIC U3ITy4eHUs ¢ moMouIbio cuérynka ['elirepa. OnpeaensTs UMIYIbC U SHEPTHIO
YaCTHIIBI PU JBMKEHUH B MarHUTHOM T10J1e (110 ororpadusim).

3anmuceiBaTh  sAEpHBIE  peakiuu. Ompeneniarts TPOAYKTHl SACPHBIX — PEaKIHi.
PaccunthiBaTh 3HEPrUuYeCKUi BBIXOA SAAEPHBIX peakiuil. OnuchiBaTh MEXaHU3MBI
JIeTICHHsI siIep M LEMHOH simepHoil peakuuu. CpaBHHUBATH SACPHBIC U TEPMOSIIEPHBIC
peaxIum.

OOBSACHATH NMPUHLUIBI YCTPOHCTBA U PAaOOTHI SACPHBIX PEAKTOPOB. YUacCTBOBATH B
00CYXXJIEHIH MPEUMYIIECTB U HEJJOCTATKOB SJICPHOM SHEPTreTHKU.

AHaIM3UPOBATh OMACHOCTB SICPHBIX H3ITYUSHHUH IS )KUBBIX Oprann3MoB. HaxoauTs B
autepatype U B VHTepHere cBelneHMsT 00 OTKPBITUM NPOTOHA, HEWTpOHa,
PaTMOAaKTUBHOCTH, O TIOJYYEHUH M UCIIOIB30BAaHUN PAIHOAKTUBHBIX H30TOIMOB, HOBBIX
XUMHUYECKHX 3JIEMEHTOB. BbIIENATH posib POCCHUICKUX YUEHBIX B MCCIEIOBAHUAX
aTOMHOTO S7pa, B OTKPBITHU CIIOHTAHHOTO JCTICHUS sI/IEp YpaHa, B Pa3BUTUHU SICPHOU
SHEPreTUKH, Co3/1aHu HOBBIX M30T010B B OV (O0beIMHEHHBIN HHCTUTYT SAEPHBIX
uccnenaoBanuii B . [lyOHa).

I'oToBUTH Tpe3eHTalMM U COOOIIEHUS MO M3YYEHHBIM TeMaM (BO3MOXKHBIE TEMBbI
MIPE/ICTAaBJICHBI B YUEOHHKE)

DneMeHTapHbIC YaCTUIIBI
(2u/54)

DneMeHTapHbIE YaCTULIBI.
DyHIaMEeHTAIbHBIE
B3alMOJEHCTBHS.

Y cKopuTEnH 3JIEMEHTApHBIX
YacTHIL

JlaBaTb onpeneneHus MOHATUN: aHHUTUIIALUSA, JIEITOHBI, aIPOHBI, KBapK, TTIIO0OH.
[IepeuncriaATh OCHOBHBIE CBOMCTBA DJJIEMEHTAPHBIX 4YacTHUL. BBIIENATH TpyYIIIbI
3JIEMEHTAPHBIX YACTHII.

[IepeunciaATh 3aKOHBI COXpPAHEHWs, KOTOPBIE BBINOJHAKTCA IPU IMPEBPALIEHUSAX
Y4acTHL.

OnucelBaTh MpOLECChl AHHUTWIALMM YacTUIl W AHTUYACTHIl U POXKACHUS




NEKTPOH-TIO3UTPOHHBIX T1ap.

HaspiBath 1 cpaBHUBATH BUIBI (DyHJAMEHTAIBHBIX B3aUMOJIeicTBUI. ONUCHIBATH POJIb
YCKOpUTEJIEH B M3YyYEHHU DJIEMEHTapHbIX dacTull. Ha3piBaTb OCHOBHBIE BHIBI
YCKOPUTENIEH JJIeMEHTapHbIX 4actul. Haxomute B snuteparype u B MHTepHere
CBe/IeHUs] 00 UCTOPUU OTKPBITUS AJIEMEHTAPHBIX YacTHUI], O TPEX 3Tanax B pa3BUTHU
(U3MKH 3IIEMEHTAPHBIX YACTHII.

OnuceIBaTh COBPEMEHHYIO (PU3UUECKYIO KAPTUHY MUpA.

l'oToBUTH TIpe3eHTAlMM U COOOIIEHUS MO HM3YYCHHBIM TeMaM (BO3MOXKHBIE TEMBI
MIPE/ICTABJICHBI B YYCOHUKE).

Crpoenne Beenennoit (Su/ 9 u)

Conneunas Cucrema.
Crtpoenue Beenennoii (5 u

[ 9u)

BunuMmeie nuxkeHMS] HEOSCHBIX
ten. 3akonsl Kemepa.
ConHeyHasi cucTema: IUIaHEThI U
MaJibie Tena, cucrema
3emisi—Jlyna.

Crtpoenue u 3Bosrorus CoyHIa u
3B&31. Kiaccupukammst  3BE3.
3BE3bI U UICTOYHHUKH UX SHEPTHH.
lNaakTuka. CoBpeMeHHbIE
MPEJICTABICHUSI O CTPOCHUU U
3BOIIOLNN BeenleHHOM.

pyeue canaxmuxu.
IIpocmpancmeenno- epementuvle
macuimaobwl Habar0aemou
Bcenennou. Ilpumenumocmso
3aKOHO08 (U3UKU OJ15 00BACHEHUS.
NPUPOObI KOCMUYECKUX

JaBath ompezeneHusi MOHATUN: HeOecHas cdepa, IKIUNTUKA, HEOECHBIH SKBATOP,
MOJIIOC MHpa, OCh MHpPA, KPYr CKJIOHEHHS, MPSMOE BOCXOXKJEHHUE, CKJIOHEHUE,
napajulakc, MapceK, acCTPOHOMHYECKas €IUHMIIA, NEpUresinid, adesuid, COIHEYHOe
3aTMEHUE, JIYHHOE 3aTMEHHUE, TUIAHEThl 3eMHOW TPYMIIb, TUIAHEThI-TUTAHTHI, ACTEPOU/I,
MeTeop, MeTeopuT, (Gortocdepa, CBETUMOCTb, MPOTYOEpaHEl, nyibCcap, HeUmpoHHAs.
36e30a, uépHas Ovipa, IPOTO3BE3/1a, CBEPXHOBAs 3B€3/1a, rajlakTHKa, KBa3ap, KpacHOe
cMenieHue, reopus bonpnioro B3peiBa, Bo3pact BeeneHHOM.

Ha6monate JIyHy u mutaHeTsI B Teneckorl. BeiiensiTh 0cOOEHHOCTH CHCTEMBI
3emusi—JIyHa.

Pacnio3naBate, MOJIeIUpPOBaTh, HAOMIOIATh JIYHHBIC M COJTHEUHBIE 3aTMEHHS.
OOBSCHATH PUITUBBI U OTJIUBBI.

Dopmynuposams u 3anucvieams 3akoHvl Kennepa.

OnuceiBath ctpoeHue ConHeyHoM cucteMsbl. [lepedncisaTs miaHeTsl u

BUJIbI MAJIBIX TEN.

OnuceiBath ctpoeHue ConHua.

Habmonate conneunsie natHa. CobnroaTh npaBuia 0€30MacHOCTH MPH HAOIIOIEHUU
Conzua.




06vexmos. Témnaa mamepus u
mémnas sHepeus. JlabopaTopHas
pabora: 1. Onpenenenue nepuoaa
oOparieHust ABOMHBIX 3BE3
(mevaTHpIe MaTEpPHAIIbI).
Habmtonenus: 1. Beuepuue
HabmoieHus 38€31, JIyHsl
IUTAHET B TEJIECKOI WM OMHOKIIB.
Uccnenosanue: 1. Uccnenosanue
JBYOKCHUS IBOMHBIX 3BE3]1 (10
MeYaTHBIM MaTepHaliaM).

[lepeuncnsaTh TUNHUYHBIE TPYNNbl 3BE3A, OCHOBHbIE (U3UYECKUE XAPAKTEPUCTUKH
3BE37. ONKCHIBaTh 3BOIIOLUIO 3BE3/] OT POXKIEHUS 10 CMEPTH.

Ha3piBaTh camble spkue 3BE3bI U CO3BE3 M.

[lepeuncnsaTh BUIBI TalakTHK, ONKUCHIBATh COCTaB M CTPOEHHUE TajakTUK. BpiiensaTsh
MuiieuHbIi MyTh CpeIH APYruX TalakTUK. Onpenensiatb Mmecto COJHEUYHOW CUCTEMBI B
HEM.

OueHuBaTh NOPSAOK PACCTOSHUM 10 KOCMUYECKUX 00beKTOB. OMUCHIBATDH CYTh
«KpPaCHOTO CMEILLEHUA» U €r0 UCIOIb30BAaHUE IIPU U3YUYEHUU TaJaKTHUK.

[IpuBOIUTE KpaTKOE U3II0KEHUE TEOPUH BOJIBIIIOr0 B3phIBA U TEOPUU PACLIUPSIOLIEHCS
Bcenennoin.

ObvsacHams cymv noHamull «mEMHaAs mamepusy u «mémuas snepeusy. Illpusooumso
npumMepsl UCNONb308AHUS 3AKOHO8 PUUKU OJisL 00BACHEHUA NPUPOObL KOCMUYECKUX
00beKmoa.

PaGorate B nape u rpyrre npu BbIIIOJHEHUH NPAKTUYECKUX 3a1aHuil. Mcrnonb3oBarh
WuTepHer aia norcka n300paskeHU KOCMUYECKUX 00BEKTOB U HH(OpManuu 00 ux
0COOEHHOCTSIX.

YyacTBoBaTh B OOCYXICHHH HW3BECTHBIX KOCMHUYECKHX HCCIEAOBAaHUNA. BbIIensTsh
COBETCKME U POCCHUNCKHE JOCTH)KEHHS B 00JIACTU KOCMOHABTUKU M HCCIIEOBAHUS
KocMoca. OTHOCHUTBCS C YBAXKEHHEM K POCCUMCKUM YUE€HBIM U KOCMOHABTaM.
Haxoaute B tutepartype u B IHTepHETE CBEAEHHUS HA 33IaHHYIO TeMY. [ 0OTOBUTH
NpPE3EeHTAlMK U COOOIEHHS 110 U3YYEHHBIM TeMaM

[ToBTOpenwue (5 u)

PezepB (54 / 25 u)




IIVNIAHUPYEMBIE PE3YJIbTATbI U3YUYEHUS KYPCA ®U3UKHU

B pesynbrare um3yueHuss Kypca (GU3MKH HAa YpPOBHE CpeAHEro oOmero oOpa3oBaHUs
BBIITYCKHUK Ha 6a30BOM YPOBHE HAYUHUTCS:

- OOBSICHATH HA IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUN COBPEMEHHON HAYIHOH
KapTUHBl MHpa, B Pa3BUTHH COBPEMEHHOM TEXHHUKHM W TEXHOJOTHH, B MPaKTHYECKON
JIeATSIILHOCTH JIFO/ICH;

- JEeMOHCTPUpOBaTb Ha IpHUMepax B3aMMOCBI3b MEXIy (QU3MKOW U  JIpyruMu
€CTECTBCHHBIMU HAYKaMH;

- YCTaHaBJIMBaThb B3aUMOCBS3b €CTECTBEHHO-HAYUHBIX SIBJICHUH W IPUMEHATH OCHOBHBIE
¢bu3nyeckue MOJEIH JUIsl UX OIHMCAHUS U OOBSCHEHNUS;

- HCNOJIb30BaTh WHGPOpPMALUIO (HU3UUECKOTO COACpPKAHUS TPH PEUICHUH Y4eOHBIX,
MPAKTUYECKUX, IPOEKTHBIX W HCCIEJOBATENbCKUX 3a/a4, HHTErpupys HHGOpMAIHIO U3
Pa3IMYHBIX UCTOYHUKOB M KPUTUYECKU €€ OLICHUBAS;

- pa3nuyaTh U YMETh UCIIOJIb30BATh B yU€OHO-UCCIIE10BATEIbCKON 1EATEIbHOCTH METO/IbI
Hay4HOIro TI03HaHWs (HaOJIOJIeHHe, ONUCAHUEe, W3MEpPEHUE, SKCIEPUMEHT, BBIJIBI)KEHUE
THIIOTE3bI, MOJCIIMPOBAHUE U T. J1.) U (HOPMBI HAy4YHOTO MO3HAHUS ((PaKThI, 3aKOHBI, TEOPHUN),
JEMOHCTPUPYsI Ha IPUMEPaxX UX POJIb U MECTO B HAYYHOM ITO3HAHUM;

- MpPOBOJUTH TMpPSIMbIE U KOCBEHHbIE HU3MEpPEHHUS (PU3MUECKUX BEJIIMYMH, BbIOUpas
U3MEpUTENbHBIE NMPUOOPHl C YYETOM HEOOXOIUMON TOYHOCTH H3MEpPEHHH, MIaHUPOBaTh XOA
U3MEpEeHUll, MOoy4yaTh 3HAuUE€HUE H3MEPSIeMOM BEIMYMHBI U OLIEHUBAaTh OTHOCHUTEIbHYIO
MOTPELIHOCTb 110 3aJJaHHBIM (popMyIiam;

- MPOBOJIUTh HCCIICAOBAHUS 3aBHCHUMOCTEH MeXay (HU3HUECKUMH BEIHMYMHAMU:
BBIIIOJIHATh M3MEPEHHsI M ONPENEIATh HAa OCHOBE HCCIEAOBAHUSA 3HAYCHHsI IApaMeTpOB,
XapaKTEepU3YIOIIMUX JAHHYI0 3aBHCHUMOCTb MEXAY BEIMYMHAMM M JI€NaTh BBIBOJ C YYETOM
IIOIPEIIHOCTH U3MEPEHU;

- HCHOJB30BATH JJIsl OMMCAHUS XapaKTepa NPoTeKaHUs (PU3MYECKHUX MPOLIECCOB (PU3UUECKUE
BEJIMYMHBI U IEMOHCTPUPOBATh B3aMOCBSI3b MEXAY HUMH;

- HCHOJB30BATH JJIsl ONMCAHUS XapaKTepa NPOTeKaHUs (PU3MYECKHUX MPOLECCOB (PU3UUECKUE
3aKOHBI C YUETOM IpaHMI] UX PUMEHUMOCTH;

- pemaTh KaueCTBEHHBIE 3a/1a4M (B TOM YHCIE U MEXKIIPEIMETHOTO XapaKTepa): UCTIONb3Ys
MoJieNd, (hU3MYEeCKHe BEIMYMHBI M 3aKOHBI, BBICTPAWBaTh JOTMYECKHE IIETIOYKH OOBSICHEHMS
(1okasarenbCTBa) MPEAIOKEHHBIX B 3a7jauax MpoLEeCcCOB (SIBJICHUN);

- pemath pacu€THbBIC 3a[auyl C SBHO 33JaHHOM (U3MYECKON MOJEIbIO: HA OCHOBE aHAIN3a
YCIIOBUS 33JJa4l BBLACTATH GU3HYECKYIO MOJIEJIb, HAXOAUTh
¢u3nyeckre BEIMYUHBI U 3aKOHbBI, HEOOXOAUMBIE M JOCTATOUHbIE ISl €€ peleHUs, TIPOBOJUTh
pacuéThl U OLIEHUBATH MOJIYUYEHHBIN pe3yabTaT;

- YUYUTBIBaTh TPAHUIIBl NMPUMEHEHHUs H3YyYEHHBIX (U3UUYECKUX MOJENIeH MpHU pEeHIeHUU
(bu3MYECKUX U MEeXIIPEIMETHBIX 3aa4;

- HCIONB30BaTh MH(POPMALMIO M MPUMEHATh 3HAHUS O MPUHIMIIAX PaOOTHl U OCHOBHBIX
XapaKTepUCTHKAX HW3YYEHHBIX MAaIIMH, MNPUOOPOB M JPYIHX TEXHUYECKUX YCTPOMCTB IS
pelIeHns MPaKTUYECKHUX, Y4eOHO - CCIIEI0BATEeNbCKUX U MPOEKTHBIX 3a/1a4;

- HCIOJb30BaTh 3HAHUS O (PU3MUECKUX OOBEKTaX M IMpoIEeccax B MOBCEAHEBHOM >KU3HU
11 oOecriedeHnst 6€30MacHOCTH MPU 0OpaIeHUH ¢ MPUOOPaMH U TEXHUYECKUMH YCTPOIiCTBaMH,
JUIL COXPAHEHUs 3/I0pPOBbsl U COOJIOACHUS HOPM SKOJIOTMYECKOTO MOBEJECHHS B OKPYXKAIOLIEH
cpene, i NPUHSATHS PEIICHUH B MOBCEAHEBHOM KU3HU.

BrimyckHuK Ha 6a30BOM YPOBHE HOIVUUM 803MOHNCHOCHb HAYUUMBCAL:

- NOHUMAamb U O0OBACHAMb YELOCMHOCMb DUUYECKOU MeopuU, pasiuiams cpaHuybl eé
NPUMEHUMOCU U MeCmO 8 POy Opyeux u3uueckux meopui,

- enademv NpUEéMamMu NOCMPOEHUs Meopemudeckux O0oKa3amenbCcms, d Mmakdice
NPOCHO3UPOBANUA 0CODEHHOCHEl NPOMeKaAHUs (PUIUYECKUX AGNEHUN U NPOYecco8 HA OCHOGE
NOJYYEeHHbIX MeoPemuieckux 6b160008 U OOKA3AMeNbCms;



- Xapakmepuzoeamsv CUCMEMHYIO C653b  MeNHCOY OCHOBONONALAIOWUMU — HAYYHbIMU
NOHAMUAMU: NPOCMPAHCMBO, 8PEMsl, Mamepus (8ewecmeo, noie), 08U CeHuUe, CULA, IHEPIUs,

- ebldsUcAMb  2UNOME3bl HA  OCHOBEe  3HAHUS  OCHOBONONAANOWUX — (DUBUYECKUX
3aKOHOMEPHOCMeEll U 3AKOHO8,

- CAMOCMOsAMeNbHO NIAHUPOBAMb U NPOBOOUMb uU3UYECKUEe IKCNEPUMEHMbL,

- Xapakxmepuzosamv  2100aibHble  NpPoONIeMbl,  cmoAwue  neped  Uelo8eYeCmEOM:
9HepeemuuecKue, coblpbesble, IKON0SUUeCcKue U poib QU3UKU 8 peueHuy dmux npooiem,

- pewamsv NPaKmMuKo-opUeHMUpOBAHHbIE KAYeCmEeHHble U pACuYémHble uauuecKue
3a0a4u ¢ 8b100pOM PU3UYECKOU MOOENU, UCNOIb3YSL HECKOAbKO (U3UYECKUX 3AKOHO8 UU (hopMYI,
CBA3BIBAIOWUX U3BECTIHbIE PUZUYECKUE BETUYUHDI, 8 KOHMEKCHE MENCHPEOMEMHBIX C8A3ell,

- 00bACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTIUKU U3VHEHHBIX MAWUH, npubopos u
MEeXHUYECKUX YCMPOUCM8;

- 00BACHAMb YCI0BUSL NPUMEHEHUS (DU3UUeCKUX Mooelell npu peteHun Gu3udeckux 3a0ad,
HAaxoo0ums adeKk8amuyro npeoioAHCeHHOU 3a0aue GU3ULecKyio Mooels, paspeuams npoodiemy KaxK
HA OCHOBe UMEIOWUXCSL 3HAHUL, MAK U NPU NOMOUWU MEeMOO08 OYEeHKU.

BhinyckHUK Ha yriIyOJEHHOM YPOBHE HAYUUTCS:

- OOBACHATH M AHAIM3UPOBATH POJIb U MECTO (PM3MKH B (POPMHPOBAHWUU COBPEMEHHOU
Hay4yHOW KapTUHBI MMPA, B PA3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTUM, B IIPAKTHYECKON
JIeATSIIHFHOCTH JIFO/ICH;

- ompeaensATb U JEeMOHCTPUPOBATH B3aMMOCBS3b MEXIY (GU3MKOH U JIPYTHMHU
€CTECTBEHHBIMU HAayKaMHU;

- XapaKTepu30BaTb CHUCTEMHYIO CBs3b MEXKAY OCHOBOIIOJIATalOUIMMH HAayYHBIMH
MOHATUSIMU: IIPOCTPAHCTBO, BpeMsl, MaTepus (BELIECTBO, MI0JIE), IBUKEHUE, CUJIA, SHEPTUS;

- TIOHUMaThb U OOBSCHATH LEIOCTHOCTh (PU3MYECKOW TEOpHM, pa3inyaTbh TI'PaHUIBl €€
MPUMEHUMOCTH U MECTO B Py APYTUX (PU3HUECKUX TEOPHIA;

- BJIAAETh NOpUEMAMU  IIOCTPOCHMSI  TEOPETHYECKMX  JIOKAa3aTelIbCTB, a  TaKke
IIPOTHO3UPOBAHMUS OCOOEHHOCTEH MpoTeKaHUs (PU3MUECKUX SBJICHUHA U MPOLIECCOB HAa OCHOBE
ITOJIyYEHHBIX TEOPETHYECKUX BBIBOJOB M JI0KA3aTEIbCTB;

- CaMOCTOSITEIbHO KOHCTPYUPOBATh JKCIIEPUMEHTAIBHBIC YCTAaHOBKU I IIPOBEPKHU
BBIIBUHYTBIX THIIOTE€3, PAacCUUTHIBaTh AOCOJIOTHYIO M OTHOCHUTENIBHYIO IOIPEIIHOCTH
MIPOBOJIMMBIX U3MEPEHUN;

- CaMOCTOSITEIBHO IUIAHUPOBATh U MPOBOAUTH (PU3UUECKUE IKCIIEPUMEHTHI;

- pemiarh NpakTUKO-OPUEHTHUPOBAHHBIE KAUECTBEHHBIE U pAacUETHbIE PUZNYECKUE 3a/1aUH
C OTOPOM KaK Ha U3BECTHbIE (PU3NYECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEJH, TaK U Ha TEKCTHI C
n30bITOYHON MHpOpMaIHEl;

- ONpenensTh T'PaHUIBl MPUMEHEHHUS M3YYEHHBIX (PU3UUYECKHUX MOJENeH NpH pelieHuu
(bU3NYECKUX U MEXITPEIMETHBIX 3a7a4;

- BBIABUIaTh THUIOTE3bl HA OCHOBE 3HAaHUS OCHOBOMNOJATAIOIIUX  (U3NYECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

- XapakTepu3oBaTh  TJjoOalbHbIE MPOOJEMBI, CTOSIIME  MEpe]  YEIOBEUECTBOM:
SHEpPreTUYECKUe, ChIPhEBbIC, IKOJIOTMYECKHE U POJIb (PU3UKU B PEIIEHUH 3THX MpoOiIeM;

- MPEeACTaBIATh MPUHUUIBI PabOTHl U XapaKTEPUCTHKU M3YyYEHHBIX MalINH, MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB;

- OOBICHATH YCJIOBHSA TNPUMEHEHHUs (U3NUECKUX MOJETEeH NpH peleHuu (HU3NIECKUX
3aJa4, HaxXOAWTh AaJEKBATHYIO NPEJIOKEHHON 3ajade (U3MYECKYI0 MOJENb, pa3pelarhb
npobieMy Kak Ha OCHOBE MMEIOLINXCS 3HAHUHN, TaK U TIPU TIOMOIIM METO/IOB OLIEHKH.

BhInmyckHUK Ha yriiyOJI€HHOM YPOBHE NOIYYUUN 603MONCHOCIb HAYUUMBCAL:

- nposepsamv IKCNePUMEHMANbHLIMU CPEOCMBAMU 8blOGUHYMbLE 2UNOME3bL, POPMYIUPYS
yenb UCcne008anus Ha OCHO8E 3HAHUS OCHOBONONALAIOWUX (PUIUYECKUX 3AKOHOMepHOCmel U
3aKOHOS;



- ONUCLIBAMb U AHATUSUPOBAMb NOJVYEHHYIO 6 pe3ylbmame NpO8eOeHHbIX QU3UUEeCKUX
9IKCHEPUMEHMO8 UHPOpMayuIo, Onpeoensims eé 00Cmo8epHOCMb,

- NOHUMAMb U OOBACHAMb CUCMEMHYIO C853b MeHCOy OCHOBONONALAIOWUMU HAYYHBIMU
HOHAMUAMU: NPOCMPAHCMEB0, 8peMsl, Mamepusl (6eujecmso, noie), 08uUxRCeHue, CUld, IHepeusl;

- pewamv  IKCNEpUMEHMANbHble,  KAYeCMBEeHHble U  KOJAUYECBEHHble — 3a0ayu
ONIUMNUAOHO20 VPOBHS CILONCHOCMU, UCNONb3YS (usuiecKue 3aKoHbl, a MAaKdice YPaeHeHUs,
ceazvisaouue usuieckue 8eIUIUHbL,

- AHANU3UPOBAMb 2PAHUYLL NPUMEHUMOCMU DUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull
xapakmep pyHOAMEHMANbHBIX 3AKOHO8 U 02PAHUYEHHOCMb UCNOIb308AHUS YACTNHBIX 3AKOHO8,

- opmyruposamv u pewiamv HO8ble 3a0ayl, BO3HUKAOWUE 6 X00e VUeOHO-
uccnedo8amenbeKol U NPOeKmHOU 0esimeibHOCU

- ycosepuieHcmeoeams  NpuOOpvl U Memoobl  UCCIe008aAHUS. 6 COOMBEMCMBUU ¢
NOCMABNIEHHbIMU 3a0a4amiL;

- UCNONB308aMb MEMOObl MAMEMAMUYECKO20 MOOEIUPOSAHUS, 8 MOM YUcie npocmetiuiue
cmamucmuyeckue Memoowvl 0 00paboOmKU pe3yibmamos IKCHepUMeHmd.

PEKOMEHJAIINU ITO MATEPUAJIBHO-TEXHUYECKOMY U

YYEBHO-METOJAUYECKOMY OBECHHEYEHHUIO OBPA30BATEJIBHOT'O

IMPOLECCA

B cootBerctBum ¢ tpedoBanusimu ®I'OC npeanonaraercs peanusanus AESITEIbHOCTHOTO
MOJX0Ja K Mpoleccy OOy4YeHHs], pa3BUTHE Yy IIKOJIHLHHUKOB YMEHUH MPOBOJIUTH HAONIOACHUS
NPUPOIHBIX SIBICHUH, OMUCHIBATH M 0000maTh pe3ynbTaThl HAOIIOACHWH, MCIOIB30BATh
U3MEpUTENIbHbIE TPUOOPHI IS M3Y4eHUs (PU3NYECKUX SIBICHUN; MPEACTABIATh PE3yJIbTaThl
HaOJIOCHUI WM W3MEPEHHH C MOMOMIBIO TaOnwuil, TpaMKOB M BBIABISATH HA 3TOH OCHOBE
HMIIUPHYUECKUE 3aBUCUMOCTH; TPUMEHSATH [TOJTy4eHHbIE 3HAHUS JUI1 00bSICHEHUS pa3HOOOPa3HbBIX
IIPUPOJHBIX SBJICHUU U MPOLIECCOB, IPUHLNIIOB JEHCTBHS BA)KHEUIINX TEXHUYECKUX YCTPOUCTB,
JUIs pemieHus puznyeckux 3anad. [IpyHIMIUANIBHOE 3HAUYEHUE AJIS peaau3ally 3TOro Moaxoaa
ABJIIETCS 00ECIIEUEHHOCTh (PU3NYECKIX KAOMHETOB COOTBETCTBYIOIIUM 000PYAOBAHUEM.

['maBHOe B ocHamleHMH KaOuHeTa (pU3MKM — 3TO JabOpaTOpHOE M JAEMOHCTPALlMOHHOE
o0opylnoBaHWE, TPUYEM ISl pealu3alMyd TPAKTHUYECKOW HANpaBIEHHOCTH TMpeaMeTa B
COBPEMEHHBIX YCIOBUAX M3MEPUTENbHBI KOMIUIEKC JAOJDKEH HACHIIAThCS KOMIIBIOTEPHBIMU U
U(GPOBBIMU CPEJICTBAMH U3MEPEHUS, TaK KaK OOJBIIMHCTBO IIKOJHFHUKOB TOJBKO B KaOMHETaX
(GU3MKN MOTYT 03HAKOMUTBCS C IPUMEHEHHEM KOMITbIOTEPHBIX TEXHOJIOTHH.

JleMoHCcTpanoHHOE 000pyI0BaHUE JOJIKHO 00ECIIeunBaTh BO3MOKHOCTh HAOIIOJCHUS BCEX
M3y4aeMbIX SBJICHUH, BKIIOUEHHBIX B IPOrpaMMy CpeIHEH IIKOIBI.

Hcnonp3oBanue mabopatopHoro oOopynoBaHus B (GoOpMe TEMAaTHYECKUX KOMIUICKTOB
MO3BOJISIET OPraHU30BATh BBHIMOJHEHUE (POHTAIBHOIO HKCIEPUMEHTA C MPSMBIM JOCTYIIOM
YUYAIIUXCSl K HUM B JJFOO0H MOMEHT BPEMEHHU. DTO JOCTHTACTCS IMyTEM MX XpaHEHHs B mkagax,
pacrioyIOKEHHBIX  BJIOJIb  3aJHEH MM OOKOBOM cTeHbl KaOWHETa, WM HCHOJIb30BAHUSA
CTIEIMATBHBIX JIAOOPATOPHBIX CTOJIOB C BBIIBM)KHBIMU SITIIUKAMHU.

Hcnonb30BaHue TEMaTHUECKUX KOMIUIEKTOB JIa0OPaTOPHOro 000OpYIOBaHMS 10 MEXaHHKE,
MOJIEKYJISIPHOH (DH3HKe, DIIEKTPUUYECTBY U ONITUKE CIIOCOOCTBYET:

— (opMupOBaHMIO TAKOrO BAXXHOTO OOIEYy4yeOHOro yMEHHMs, Kak MOJ00p ydYalluMHUCS
000py/I0BaHUS B COOTBETCTBUH C LIEIbIO MPOBEACHUS CAMOCTOSTEIBHOIO UCCIIEOBAHMS,

— TIPOBEJICHHIO IKCIIEPUMEHTAILHON pabOThI Ha JTFOOOM 3Tare ypoka,

— YMEHBIIEHHIO TPYAOBBIX 3aTPaT YUUTEIS IPU TOJATOTOBKE K YPOKAM.

[Tpu n3ydyenun ¢u3MKN Ha YriyOJEHHOM ypOBHE TeMaTHdeckue (PpOHTaIbHbIE KOMILIEKTHI
JOJDKHBI OBITh JONOJHEHBI 00OPYAOBaHHEM, COCTAaB KOTOPOTO OIPENENIeTCsl COAEpKaHUEM
MIPOBOAMMBIX JJAOOPATOPHBIX U UCCIIEOBATEILCKUX PadoT.

CHabOxxenne kaOuHeTa (DU3MKH DJIEKTPUYECTBOM M BOAOH JODKHO OBITH BBIMOJIHEHO C
coOI0/ICHNEeM TIpaBUJl TEXHUKH Oe3omacHocTu. K mabopaTopHBIM CTOJIAaM, HEMOABHUKHO
3aKpeIUIEHHBIM Ha Moy KaOWHeTa, CeluaIicTaMy MOABOANTCS IEpeMEeHHOe HampsbkeHne 42 B



OT IIUTA KOMIUIEKTA 3JEKTPOCHAOKEHUS, MOIIIHOCTh KOTOPOTI'O BHIOMPAETCS B 3aBUCUMOCTH OT
qHcia CTOJIOB B KaOMHETE.

K neMoHCTpallmOHHOMY CTOJY OT LIMTAa KOMIUIEKTa 3JIEKTPOCHA0XKEHHUS JOJKHO OBITh
noaseneHo Hanpsbkenue 42 u 220 B. B Topiie 7eMOHCTpAalIMOHHOTO CTOJIA pa3MeliaeTcsi Tymoa ¢
pakoBuHOW U KpaHoMm. Llenblii psigm JE€MOHCTPALIMOHHOTO OOOPYIOBAHHS - KOMILIEKTHI I10
MEXaHUKE, AJIEKTPUUECTBY U OINTHUKE - MPHU MPOBEACHUU ONBITOB PACIOIAralOTCsl Ha KJIACCHOM
JIOCKE C TIOMOIIIbI0 MATHUTOB, IO3TOMY OJIHO MOJIOTHO JTOCKH B KabuHeTe PU3UKU JOHKHO UMETh
CTaJIbHYIO TOBEPXHOCTb.

B xabuneTe Gpuznku HE0OOXOAMMO UMETh!

— TIPOTHUBOIOKAPHBI HMHBEHTapPh M alTEYKy C HA0OPOM IMEPEeBS30YHBIX CPEJICTB U
MEMKaMEHTOB, COOTBETCTBYIOIIUX TPEOOBAHUSIM;

— HHCTPYKLHIO 1O TpaBuiaM O0€30MacHOCTH TpyAa A OOydaroluxcs U IKypHal
pErucTpalvyi MHCTPYKTaXa Mo MpaBuiiaM 0€3011acCHOCTH TpyAa.

Ha ¢ponTanbHol cTeHe kaOuHETa pa3MeNaroTCs IUIAKaT CO HIKAIOW 3JIEKTPOMArHUTHBIX
BOJIH, Tabnuia MeneneeBa, Tadiauia npuctaBok u eauaui CHU.

B 3aBucuMocTH OT MMEIOIIErocs MPOEKIIMOHHOTO O0OpYIOBaHUS KaOWHET NOJKEH OBITh
000pyIOBaH CUCTEMOH TOJTHOTO MJIM YaCTHYHOTO 3aTeMHEHMsI. [Ipy OTCYTCTBHHM MHTEPAKTHBHOU
JIOCKH Ha CTEHE 3aKPEeIIsIeTCs IKPaH.

KabuneT Qu3uku H0DKEH UMETh CIICIUAIBHYI0 CMEKHYI0 KOMHATY — JIAOOPAHTCKYIO IS
XpaHeHUus JeMOHCTPALMOHHOTO 000PYAOBaHMSI U MMOATOTOBKH OMNBITOB. KaOuHeT ¢pusuku, kpome
71a00paTOPHOTO M JIEMOHCTPAIIMOHHOTO 000pYJOBaHNUs, JOJDKEH OBITH MO BO3MOYKHOCTH TaKKe
OCHAIIIEH.

— y4eOHO-METOANYECKOH, CHpPAaBOYHO-UH(POPMALMOHHOM ¥  HAYYHO-  IOMYJISIPHON
nuTepaTypoit (yueOHMKaMu, COOpHUKAMH 3a/1a4, KypHajlaMH, PyKOBOACTBaAMH 1O TPOBEICHHIO
y4eOHOT0 3KCIIEPUMEHTA, HHCTPYKIMSIMH T10 SKCIUTyaTallul y4eOHOT0 000pyI0BaHUS);

— KapTOTeKOM ¢ 3aJaHusIMH Ul UHIUBUAYAIbHOTO  OOyuYeHHUs, OpraHHU3alHH
CaMOCTOSITENTFHBIX Pa0OT 00YYAIOIINXCS, MPOBEACHUS KOHTPOIBHBIX PaboT;

— KOMIUJIEKTOM TEMaTHYeCKUX TaOJWIl MO BCEM pa3jesiaM MIKOJBHOTO Kypca (U3HKH,
MOPTPETaMHU BBIIAIOMINXCS (PU3UKOB,;

— KOMIUIGKTOM TEXHHYECKUX CPEACTB OOYYCHHS, KOMITBIOTEPOM C MYJIbTHMEIUHHBIM
MIPOEKTOPOM U HHTEPAKTUBHOM TOCKOM.

[Ipu MCTONB30BAHMM TEXHUYECKUX CPEACTB OOYYCHHS CIEAyeT yYUTHIBATH BPEMEHHBIE
OTpaHUYEHUS, HaJlaraeMble CaHUTapHBIMU MpaBunamu u Hopmamu (CanlluH).



