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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢gu3uke 6a30BOr0 YpOBHS Ha yPOBHE CpeaHETo 00Iero oopazoBanus pa3padorana
Ha OCHOBE IMOJIOXEHUI U TpeOOBaHM K pe3ysibTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl,
npencrasieHHbix B PI'OC COO, a Taxke ¢ yuérom (eaepanbHoi pabouell mporpaMMbl BOCIIUTAHUS U
KOHIENIMK TpenoaaBanus ydyeOHoro mpenmera «®Dusmka» B 00pa30BaTENbHBIX OPraHU3ALUAX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

Pabouas mporpamma mno ¢usuke paspaboTaHa B COOTBETCTBUM C pabouell MporpamMMmoit
Bocriutanust MAOY «Jluneit Ne 77 r. YensaOunckay.

Copep:xanue mporpaMMbl Mo (U3HMKE HalpaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOUH
KapTuHbI Mupa obydatonuxcsi 10—11 kimaccoB npu oOyueHnn ux Gu3nKe Ha 6a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-JIEITEIbHOCTHOTO 1mo1xo/1a. [Iporpamma no ¢gusuke coorBeTcTBYET Tpeboanusm GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeJIMETHBIM pe3yibTaraM OOyueHHs, a TarkKe
YUUTHIBAET HEOOXOAUMOCTh pean3alli MEXIPEIMETHBIX CBs3el (U3UKH C €CTECTBEHHO-HAyYHBIMU
yueOHBIMH TIpeiMeTaMu. B Hell onpeaenstoTcsi OCHOBHBIE e U3ydeHHs (PU3UKU HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMsl, IUIAHUPYEMBbIE pe3ylbTaTbl OCBOEHHUS Kypca (U3HMKH: JHMYHOCTHBIE,
MeTarpeMETHBIC, TPpeAMETHBIC (Ha 0a30BOM ypOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® [UIAHUpYEMbIE pPE3yJIbTAaThl OCBOCHHSA Kypca (u3mku Ha 0a30BOM YPOBHE, B TOM 4YHCIE

IIpeIMETHBIE PE3YIBTATHI 10 rojiaM 00yUEHUs;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

dusnka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAas B KaueCcTBE y4eOHOTO
IpeIMeTa B IIIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIAJl B CHCTEMY 3HaHUMU 00 okpyskarotieM Mupe. [1IkonbHbIi
Kypc (H3UKH — CHCTEMOOOPA3YIOMIMHA JJIsi €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB, IMOCKOJIBKY
¢dbu3nuecKkue 3aKOHBI JIe)KaT B OCHOBE TMPOIECCOB M SIBICHUH, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
¢dusnueckoii reorpadueii u actpoHomueid. Microsib30BaHUe U AKTHBHOE MPUMEHEHHE PU3NICCKUX 3HAHHIMA
OTIpe/IeNIsieT XapakTep M pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEepPreTHUKU, TPaHCIoPTa,
OCBOEHUSI KOCMOCa, IOJYyYEHHUs] HOBBIX MATEpPHAJIOB C 33JaHHBIMU CBOWCTBaMHU U Apyrux. M3ydenue
(U3UKY BHOCUT OCHOBHOM BKJIa/1 B (GOPMUPOBAHKE €CTECTBEHHO-HAYYHON KapTUHBI MUPa 00yJaroIIuXCs,
B (OpMHUpOBaHME YMEHMH MPUMEHSTHh HAy4YHBIM METOJl MO3HAHMS MPHU BHIIOJHEHUM MMU Y4eOHBIX
HUCCIeJOBaHUH.

B ocHOBY Kypca Gpu3uku 1715t ypoBHS cpeiHero 001iero 00pa3oBaHus MOJIOKEH Psij UeH, KOTOPBIE
MO’KHO pacCMaTpUBAaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmmnocmu. B COOTBETCTBUM € HEM Kypc SBISETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COZIEp)KUT MaTepual U3 BCeX pa3fesioB (PMU3MKH, BKIIOYAET KaK BOIPOCH KJIACCHYECKOH, Tak MU
COBpEMEHHOM (pU3HUKH.

Hoes eenepanuzayuu. B cooTBETCTBUM ¢ HeW Marepuan Kypca (GU3MKH OOBEAMHEH BOKPYT
¢usnyeckux Teopuil. Benymmum B Kypce sBisieTcs (OPMHpPOBAHUE TPEICTABIEHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE€ peanmuzanust mpeamnosnaraeT MCIOJb30BaHHE T'yMaHUTapHOTO
MOTeHIIMaaa PU3NYECKOW HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS (M3UKH C pa3BUTHEM OOIIECTBA, a TAKXKe
C MHUPOBO33pPEHYECKUMH, HPABCTBEHHBIMH U 3KOJOIMYECKHMMHU POOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc (Gpu3nku npeanonaraet 3HakOMCTBO € IIUPOKUM KPyTroM
TEXHUYECKHUX M TEXHOJOTHYECKUX PUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonozuzayuu peannsyeTcs IOCPEICTBOM BBEACHUS AIEMEHTOB COAEPKaHMs, TOCBAIIEHHBIX
HKOJIOTUYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPhIE CBSI3aHbI C Pa3BUTUEM TEXHHKH M TEXHOJIOTUH, a
TaKxe 00CYKIeHHS MPOOIeM PallMOHATILHOTO MPUPOAOIIONIB30BAHUS U IKOJIOTUYECKON O0€30IacHOCTH.

CrepKHEBBIMH dJIEMEHTaMH Kypca (PU3MKH Ha YPOBHE CpPEeJHEro o0Iero oopa3zoBaHus SABISIOTCS
¢usnueckue teopun (GopMHUpOBaHUE MPEACTABICHUI O CTPYKTYype MOCTPOEHUs: (PU3NYECKOW TEOpHH,
poau pyHIaMEeHTaIbHBIX 3aKOHOB U IPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O IPUPOJIE, PAHHUIIAX
MPUMEHUMOCTH TEOPUMA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).



CHuCTEeMHO-JIeSITeNbHOCTHBIN TMOAX0A B Kypce (M3MKM peanusyeTcss MpexkIe BCero 3a Cyer
OpraHU3aIMH AKCIIEPUMEHTAIBHON eATeIbHOCTH oOyuatomuxcs. J{ias 6a30Boro ypoBHs Kypca GU3NKU
— 3TO HCHOJB30BAHHE CUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX AIKCIIEPUMEHTOB M J1a0OPaTOPHBIX
paboT, KOTOpbIe B Mporpamme Mo (pusuke oObeAUHEHB! B OOIINN CIMCOK YYCHUYECKUX MPAKTHUYECKUX
paboT. Beienenue B ykasaHHOM IepeyHe Ja00paTOPHBIX PabOT, MPOBOAUMBIX ISl KOHTPOJIS M OLICHKH,
OCYIIECTBISIETCA YUaCTHUKaMU 00pa30BaTEIbHOTO MpoIiecca UCXO0 I U3 0COOEHHOCTEH TUTaHUPOBAHUS
ocHameHus1 kabuHera ¢u3uku. Ilpm 3TOM oOecreumBaeTCsi OBNIAZCHUE OOYYAIOIIUMHCS YMEHHSIMHU
MIPOBOJIUTH KOCBEHHBIC M3MEPEHUSs, UCCIECIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH U MMOCTAHOBKY
OIIBITOB TI0 MPOBEPKE MPEUIOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHME ynenseTcsl PEUICHHI0 pacu€THBIX M KauyeCTBEHHBIX 3amad. Ilpu stom s
pacuy€THBIX 3a7ad IMPHOPUTETOM SBIAIOTCS 3aJadydl C SBHO 3aJaHHON (u3ndeckoil MOJembio,
MO3BOJISAIOIINE TPUMEHSATh U3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, Tak U
MHTErpUpYs 3HAHUS U3 Pa3HbIX pa3/enoB. [l KaueCTBEHHBIX 33/1a4 IPHOPUTETOM SIBIISIOTCS 3a/1aHHS Ha
OOBsICHEHHE MPOTEeKaHWsI (PU3NYCCKUX SIBICHUN ¥ TMPOIECCOB B OKPYXKAIOMICH JXKU3HH, TPEOyroIIme
BBIOOpA (PU3UUECKON MOJIENH JUTS CUTYAIlH IPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedboBanusmu @I'OC COO k marepuanbHO-TEXHUYECKOMY OOECIICUCHUIO
y4eOHOro mporecca 6a30BbIil ypOBEHb Kypca (pU3MKK Ha YPOBHE CPEAHEro o0IIero o0pa3oBaHus JOIDKEH
M3y4aThCsl B YCIOBUAX MPEIMETHOTO KabuHeTa (GM3MKH WIM B YCIOBHSIX MHTETPUPOBAHHOTO KaOWHETa
NpEJMETOB E€CTECTBEHHO-HAyYyHOTO IMKJIa. B kaOuHeTre QH3MKM JODKHO OBITH HEOOXOJUMOE
nabopaTopHoe 00OpyJOBaHWE Ui BBIOJHEHHUS YKa3aHHBIX B IpOrpaMMe MO (HU3UKE YUYECHHUECKUX
NPaKTHYECKUX padoT M JEMOHCTPAIMOHHOE 000PYy/10BaHHE.

JleMOHCTpanmoOHHOE 000pynoBaHue (POPMHUPYETCS B COOTBETCTBUH C MPUHIIUIIOM MHHUMAIIbHOM
JIOCTaTOYHOCTH W OOECIeYMBaeT IOCTAHOBKY MEPEYMCICHHBIX B IPOrpaMMe MO (H3HMKE KITFOYEBBIX
AEMOHCTpAMK Ui HMCCICNOBAHMUSA HW3YYaeMbIX SIBICHHA W TPOIECCOB, OMIHUPHYECKUX U
(byHIaMEeHTAJIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JIaGopatopHoe o0opynoBaHHME Il YYSHHUYECKHX IMPAKTHYECKHX DPabOT (GopMHpyeTcss B BHUJE
TEMaTHYECKUX KOMIUIEKTOB M 00ECIEeUMBAETCs B pacyére OJHOr0 KOMIUIEKTAa Ha JIBYX OOYYarOLIMXCH.
TemaTnueckue KOMILIEKTHI Ja00paTOPHOTO 000PYIOBAHUS JOIKHBI OBITH MOCTPOSHBI HA KOMILIEKCHOM
UCIIOJIb30BAHUH aHAJIOTOBBIX M HU(PPOBBIX MPHOOPOB, a TAKXKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BU/JIE IU(PPOBBIX 1a00paTOpUid.

HOEJN 1 OCOBEHHOCTHU N3YYEHUA YYEBHOI'O ITPEIMETA
«®U3UKA. BA3OBBIIl YPOBEHbB» 10-11 KJIACCBHI

OCHOBHBIMU IIENIAMU U3Y4YEeHUS (PU3UKHU B 00IIIeM 00pa30BaHUU SBISIOTCS:

e (dopMHpOBaHHE WHTEPECA U CTPEMJICHHS OOYYAIONIMXCS K HAYYHOMY H3YUYEHHUIO TMPHUPO/IBI,
pa3BUTHE UX UHTEUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE MPEJICTABICHUN O HAYYHOM METO/IE MO3HAHUS U (POPMHUPOBAHUE UCCIIEI0BATEIHCKOTO
OTHOIIEHUS K OKPY>KAIOIITUM SIBIICHUSIM;

¢ (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3Y4eHHsI OCHOB CTPOCHUS MaTepUun
1 (yHIaMEHTAIbHBIX 3aKOHOB (DHU3HKH;

e (¢dopMHpOBaHHE YMEHUU OOBSCHATH SIBJICHUS C WCIOIb30BaHHEM (U3MUECKUX 3HAHUUA WU
Hay4HBIX JIOKa3aTEeIbCTB;

e (opmupoBaHue MpencTaBICHUN O PoiH (HU3UKHU IS PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH.

JlocTukeHune 3TUX 1enel oO0ecreuynBaeTcsl pellieHneM CIeIyIoMX 3a/1a4y B Mpolecce U3ydeHHUs

Kypca (PU3UKU Ha YPOBHE CPEIHEro O0IIero 0Opa3oBaHuUs:

® TPUOOPETEHHE CHCTEMBI 3HAHHUI 00 00X (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsT MEXaHWUKYy, MOJEKYISPHYI (HU3UKY, SIEKTPOJAMHAMHUKY, KBAaHTOBYIO (H3UKY H
AIIEMEHTHI aCTPODU3UKY;

e (¢dopMHpOBaHHE YMEHUU MPUMEHATh TEOPETHYECKUE 3HAHUS JJIsi OOBSICHEHHS (U3HMUECKUX
SIBJICHUH B IPUPOJAE U JIUISI IPUHATHUS IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOU KU3HH;



® OCBOCHHE CIIOCOOOB pEIICHHS PA3JIMYHBIX 33Ja4 C SBHO 3aJaHHON (DPM3HYECKOH MOJEIBIO,
3a/1a4, TOJPa3yMEBAIOIIUX CAMOCTOSTENILHOE CO3JaHHE (U3WYECKOM MOJENH, aJeKBaTHON
YCIIOBUSM 33]1a4H;

e T[OHUMaHWEC (UINYECKUX OCHOB W TPUHIUIIOB JCUCTBUS TEXHUYCCKUX YCTPOUCTB U
TEXHOJOTHYECKHUX TPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

e OBJAJICHHC METOJaMH CaMOCTOSITCIILHOTO IUTAHUPOBAHHMS M TPOBEACHUS (PH3UUIESCKHUX
SKCIIEPUMEHTOB, aHAIM3a M HWHTEPIPETalud HH(OOPMALMH, ONPEICIICHUS JTOCTOBEPHOCTH
MOJIY9EHHOTO Pe3yJIbTara;

e CO3JaHWC YCJIOBHHA JUIS Pa3BUTUSA YMEHHUH IPOCKTHO-HCCIICIOBATEIbCKOM, TBOPYECCKOM
JEATEIHLHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE
Ha usydenue ¢usuku (0a30BbIH ypOBEHb) Ha YPOBHE CpeIHEr0 OOIIero 00pa3oBaHMs OTBOAUTCS
204 gacos: B 1006 kimacce — 102 gaca (3 uaca B Hezeno), B 10B ki1acce — 68 yaca (2 gaca B Hezeno) B 118
kiacce — 102 yaca (3 vaca B Hezeno), B 110 kiacce — 68 vaca (2 yaca B HezieIio).
[Ipemiaraemerii B mporpamMme 1o (HU3UKE IMEPEYCHb JIAOOPATOPHBIX W TMPAKTHYECKUX pPadOT
SIBJIICTCS. PEKOMEH/IOBAaHHBIM, YUUTEIb JIEaeT BBIOOP MPOBEACHUS JIAOOPATOPHBIX PabOT M OMBITOB C
y4ETOM HHIUBUAYAITBHBIX OCOOCHHOCTEH 00YJarOIUXCsl.

HJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOT'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue yueOHOro npeamera «Pusnkay Ha ypoBHE cpenHero odimero obpaszoBanus (6a30BbIi
YPOBEHB) JTOJKHO 00ECTICUHUTh JOCTHKCHHE CIICAYIOMUX JTMIHOCTHBIX, METAIPEAMETHBIX U ITPEIMETHBIX
00pa30BaTeNbHBIX PE3YIHTATOB.

JJMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3ybTaThl OCBOCHHS ydeOHOoro mpeamera «@Du3MKa» TOKHBI OTpPaXkaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OPHCHTAIIMH, TMO3UTHUBHBIX BHYTPCHHUX YOCKICHHIA,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IICHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHHUE KHU3HEHHOTO
OTBITa W ONBITA JCSITEIBHOCTH B IMPOIECCE PEaM3allid OCHOBHBIX HAIPABJICHUH BOCHUTATEIBHOM
JIEATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpamIaHCKOr0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIUM OOYUYAIOMIErocss KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIECTRa;

MPUHSATHE TPAJAUITHOHHBIX 00IIEYETIOBEYCCKIX T'YMAaHUCTUYECKHUX U JIEMOKPATHUYECKUX [ICHHOCTEH;

TOTOBHOCTB BECTH COBMECTHYIO JISITEIILHOCTh B UHTEPECAaX MPaXIaHCKOTO OOIIECTBA, yUaCTBOBATh
B CAaMOYIIPABJICHUU B 00pa30BaTeIILHON OpraHu3aIlim;

YMEHHUE B3aMMOJICHCTBOBATH C COI[MAILHBIMA MHCTUTYTAMHU B COOTBETCTBUHU C UX (PYHKIUSAMH U
Ha3HAYECHHEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JIEATETLHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

Cc(OPMHPOBAHHOCTH POCCUHCKOM IPpa)IaHCKOW UICHTHYHOCTH, TATPUOTU3MA,;

[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBCHHBIM CHMBOJIAM, JTOCTHXKEHUSAM POCCHHCKHX YUEHBIX B
o0nactu (GU3UKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEIICHHS;

CMOCOOHOCTh OIICHWBATh CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH, B TOM YHCJIE€ B JA€ITEIBHOCTH YUEHOTO;

OCO3HaHWeE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIETro;



4) 3cTeTHYEeCKOr0 BOCIIMTAHUS:

ICTETHYECKOE OTHOIICHHE K MUpPY, BKIIOYas SCTETHKY HAyYHOTO TBOPYECTBA, MPHCYIIETO
(bu3MIeCcKOil HayKe;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K Pa3luuHbIM chepam NpodecCHOHATbHON AEATENPHOCTH, B TOM YHCIE CBSI3aHHBIM C
(GU3MKOI ¥ TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOpP Oynyiieil mpodeccun U pealn3oBbIBATh
COOCTBEHHBIE )KU3HEHHBIC TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHUIO W CaMOOOpa3oBaHWIO B oOnmacTu (M3WKK Ha
NPOTSHKEHUH BCEH KU3HHU;

6) 9KO0JIOTNY€ECKOT0 BOCTIUTAHHUS:

COPMHUPOBAHHOCTh ~ DKOJIOTHYECKOH  KYJNBTYpbl, OCO3HaHHME TIJI00ATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAaHHE M OCYIIECTBJICHUE JCHCTBUI B OKpYXKAlOLIEH cpele Ha OCHOBE 3HAHMS Leiei
YCTOWYHMBOTO PA3BUTHS YEIIOBEUECTBA;

pacIMpeHue OmbITa JEATEIFHOCTH SKOJOTMYECKOH HAmpaBIEHHOCTH HAa OCHOBE HMEIOIIMXCS
3HaHUi 10 PU3HKe;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

cOPMUPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
¢dusnueckoii HayKu;

OCO3HAaHWE IICHHOCTH HAay4YHOH JEeATeNIbHOCTH, TOTOBHOCTh B MpOIECCe H3ydYCHUs (DU3HUKU
OCYIIECTBIISITH IPOCKTHYIO U HCCIIEAOBATEIBCKYIO ACATEIHOCTh MHIUBHYaJILHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble Joruyeckue aeiicTBus:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaIU3UPOBATh MPOOIEMyY, pACCMaTPUBATh €€ BCECTOPOHHE;

OTIpEeAEIATh LENIN JAESITeIbHOCTH, 3a]1aBaTh apaMeTPbl U KPUTEPUU UX TOCTUIKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBAEMbIX (PU3MUECKUX SBICHUSX;

pa3pabarbiBaTh IUIaH pELIEHUS MpoOJeMbl ¢ Y4ETOM aHalM3a HMMEIOIIUXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B J€STENILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB II€JIIM, OLIEHUBAThH
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOpAMHUPOBAaTh M  BBIIOJHATH pabOTy B  YCIOBUSIX pEAIbHOrO, BUPTYAIBHOTO U
KOMOMHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBarebCKue 1eHCTBHA:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MTOHATHAMHI U METO1aMU (PU3UYECKON HAYKH;

BJIaJIeTh HAaBBIKAMU y4eOHO-MCCIIE0BATEIbCKONW M MPOEKTHON JIeATENILHOCTH B 001acTH (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METO/OB PELICHHS 3a4a4y (PU3N4EeCcKOro
COJIEpKaHus, IPUMEHEHHUIO PA3JINYHBIX METOA0B [TO3HAHUS;

BJIQJIETh BUAAMU JIEATEIBHOCTHM II0 IIOJYYEHHUIO HOBOIO 3HAHMS, €ro WHTEPIPETALNH,
npeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3jIMYHBIX yYEOHBIX CHUTYyallUsX, B TOM YHCJIE HPU CO3JaHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJIATH ITPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady, BbIIBUraTh I'MIIOTE3Y €€
pellleHns, HaXOAUTh apryMEHThI JUIs J0Ka3aTesNbCTBA CBOMX YTBEP)KIEHUH, 3a/7aBaTh MapaMmeTpbl U
KPUTEPUHN PELLIECHUS;

aHAJIM3UPOBATh IMOIYYEHHBIE B XOJI€ PEUICHMs 3a/layM Pe3yJbTaThl, KpUTHUECKHU OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a7]aull B 00pa30BaTeIbHON JESATENIbHOCTH, B TOM YHCIIE
IIPU U3YYEHUH (PUBUKH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;



YMETh NEPEHOCUTh 3HaHUA MO (PU3HUKE B IPAKTUUYECKYIO OOJIACTh JKU3HEAEATEIbHOCTH;

BBIIBUTaTh HOBBIE UJIEU, IIPEJIaraTb OPUTMHAJIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTb NPOOJIEMBI U 33]auHl, JOMYCKAIOIUE aJIbTEPHATUBHBIE PELICHHUS.

Pabora ¢ undopmanmeii:

BJIaJIeTh HAaBbIKAMU IOJIY4YEeHUs MHPOpPMaLUU (PU3MUECKOro COAEpIKaHUs U3 UCTOUHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEJIBHO OCYUIECTBJIATH IIOUCK, aHaJlW3, CHCTEMAaTU3alMI0 U HHTEpIpEeTaluio
MHGOpMaLUU Pa3IMYHbIX BUJOB U (OPM IMIPEJICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OPMAIIHH;

UCIOJb30BaTh CPEICTBA HMH(OPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTHMH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX 337a4 C CcoOMoJeHHeM TpeOoBaHMUN
SPrOHOMHUKH, TEXHUKH O€30M1aCHOCTH, T'MTHEHBI, PECYpCOCOEpPEKEHUs, MTPABOBBIX U ITHUECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MMaCHOCTH;

COo3/1aBaTh TEKCThl (PU3MUYECKOrO COAEp)KaHUS B PazIMYHBbIX (opmarax ¢ y4€TOM Ha3HAuYEHUS
nH(pOpMAIUY U LIEIEeBOI ayIUTOPHH, BEIOUpPAsi ONTUMAIIbHYIO ()OpMY NIPEICTABICHHUS U BU3yaTH3alHH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

OCYIIECTBIISTH OOIIEHNE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESITEIHHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIMKTHBIX CUTYAIUil U CMATYaTh KOH(MIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUAYAIbHON pabOTHI;

BEIOMpATh TEMaTHUKy W METOABbl COBMECTHBIX JICUCTBUHA C YYE€TOM OOIIUX HWHTEPECOB H
BO3MOKHOCTEHN Ka)KJI0T0 4JIeHA KOJUIEKTUBA;

MIPUHUMATB 1IEJIM COBMECTHOM JIEATETbHOCTH, OPTaHU30BBIBATh U KOOPJUHUPOBATH IEHCTBUS 110 €€
JOCTH)KEHHMIO: COCTaBJIATh IUJIaH JICUCTBUM, paclpelneisiTh PO C Y4ETOM MHEHUN YYaCTHHUKOB,
00CyXI1aTh pe3yIbTaThl COBMECTHOM pabOTHI,

OILICHMBATh KAa4e€CTBO CBOET0 BKJIAJa M Ka)JOrO y4acCTHHKAa KOMAaHIbl B OOMIMI pe3ynbTar Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE MPOEKThI, OLEHHWBAThb MJAEU C TO3ULUHUU HOBU3HBL, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh TMO3UTHUBHOE CTPATETUYECKOE IMOBEJCHUE B PA3NMYHBIX CUTYalMsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC NeiiCTBUS
Camoopranu3anmusi:
CaMOCTOSITENIPHO ~ OCYILLIECTBIISATh IO3HABATEIbHYIO JIESTENbHOCTh B 00dacTH (QU3MKH U
aCTPOHOMUHU, BBISIBJIATH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATEIIBHO COCTABIIATH IUIAH PELICHUS paCYETHBIX U KAYECTBEHHBIX 3a/1a4, IJIaH BBIITOTHEHUS
MIPaKTUYECKON pabOThI ¢ y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEOUYTEHHUI;
J1aBaTh OLIEHKY HOBBIM CUTYaLlUsM;
paciupsaTh paMKH1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;
JieNiaTh OCO3HAaHHBIN BBIOOD, apIryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (DOPMUPOBAHHIO U TPOSBICHHUIO JIPYIUILMH B 00JACTH (DU3HMKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, JMOIHOHAJIBbHBIH HHTEJICKT:
JaBaTh OLEHKY HOBBIM CHUTYallHsIM, BHOCHTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISM;
BJIa/IETh HaBbIKAMHM IO3HABATEJIbHON peQUIeKCMM KaK OCO3HAHMS COBEpIIAEMbIX ACUCTBUNA U
MBICJIUTEIIBHBIX IPOLECCOB, X PE3YIbTATOB U OCHOBAHHUI;
MCIOJIb30BaTh NPUEMBI pe(IeKCUU 7Sl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€ PE3YIbTATOB IEATEIBHOCTH;



MPUHUMATPH ce0sl, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATHh MOTHBBI U pTYMEHTHI IPYTHX MIPH aHAIHU3E PE3YIbTaTOB ACITCILHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA ONIMOKH.

B mporiecce mocTHKeHUs TIMYHOCTHBIX PE3YJIbTATOB OCBOCHHSI POTPAMMEI 110 (PU3UKE IS YPOBHS
cpemHero o0Imero oOpa3oBaHUs y OOYYAIONIMXCS COBEPUICHCTBYETCS SMOIMOHAIBHBIA HMHTEIUICKT,
MpernoiararoImuii copMUpPOBaHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIBHOE COCTOSIHUE, BU/ICTh
HaIpPaBIICHUS Pa3BUTHUS COOCTBEHHON AMOIMOHAIBHOM cephl, OBITH YBEpEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIFOYAIOIIEIO CaMOKOHTpPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCThH 3a
CBOE TIOBEJICHUE, CIIOCOOHOCTD aaNTUPOBATHCS K IMOLIMOHAIBHBIM H3MEHEHHSIM U TPOSIBIISITh THOKOCT,
OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMICH CTPEMIICHUE K JTOCTHXKEHHUIO IENU U YCIEXY, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXO/SI U3 CBOMX BO3MOXKHOCTEH;

AMIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHUMATh SMOIMOHAILHOE COCTOSIHUE APYTUX, YYUTHIBATh
€ro MPH OCYIIECTBICHUH OOLICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COILIMATIbHBIX HABBIKOB, BKIIFOUAOIIUX CIIOCOOHOCTH BBICTPANBATh OTHOIIICHUS C APYTUMHU JIFOJIEMHU,
3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peniaTb KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xonuy o0yuenust B 10 kiacce npeaMeTHbIE pe3yiabTaThl HA 6a30BOM YPOBHE JOJKHBI OTPAXXKaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
JEeMOHCTPHPOBATh HA TpPUMEpPax poib U MecTO (PHU3MKH B (OPMHUPOBAHUU COBPEMEHHOW HAaydHOU
KapTUHbl MHpa, B Pa3BUTHM COBPEMEHHOM TEXHMKH M TEXHOJIOTHH, B HMPAKTUYECKOH NesTeIbHOCTU
JTIOJICH;

YUUTBIBATh TPAHULBl MPUMEHEHHs] M3YYEHHBIX (U3UYECKUX MOJEJeH: MaTepualbHas TOUKa,
MHEepLUalIbHasl CUCTEMA OTCYETa, a0COIIOTHO TBEPIAOE TENO, UACAIBHBIN ra3, MOAEIN CTPOEHHS ra3os,
AKHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN JIEKTPUUECKHUM 3apsaa IPU peLIeHnH (GU3NUECKUX 3a/]1a4;
pacrio3HaBaTh (U3UYECKUE SIBICHHUSA (IIPOIECChI) W OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUYECKONH TEOPUU CTPOCHMS BEIECTBA W AJIEKTPOAMHAMHUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEWHOE IBUKEHHE, CBOOOJHOE MaJCHUE Tel, ABM)KEHHE MO OKPYXHOCTH,
UHepLys, B3auMoieiicteue ten, auddy3us, OpoyHOBCKOE JIBUKEHHE, CTPOCHHE KUJKOCTEH U TBEPABIX
TeJ, U3MEHEHHEe 00bEMa Tel NpU HarpeBaHUM (OXJIaKIEHHH), TEIJIOBOE pPAaBHOBECHE, HCIApEHHUE,
KOHJICHCAllNs, IIJIaBJICHUE, KPUCTAJUIN3allUs, KUIIEHNE, BIQ)KHOCTh BO3/lyXa, IIOBBILICHUE 1aBJICHUS ra3a
IIPU €70 HarpEBAaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXAY ITapaMeTpaMu COCTOSIHUS raza B U30IPOIECCaXx,
ANIEKTpHU3aLUs T€J, B3aUMOJICHCTBHUE 3apsiI0B;

OIKCBHIBATh MEXAHUUYECKOE JABIIKEHHE, UCMONb3ys (U3NUYECKHUE BEIMUYMHBL: KOOpAMHATA, MYTh,

NepeMelIeHle, CKOpOCTh, YCKOpEHHE, Macca Teja, Cuja, UMITYJIbC Teja, KUHETHYecKas >SHeprus,
NOTEHIMAJIbHAs PHEPTUs, MEXaHu4eckass paboTa, MeXaHMYeCcKasi MOLTHOCTh; MIPH ONMUCAHUU NMPABUIILHO
TPaKTOBaThb (PU3NYECKUI CMBICI HCIIOJIB3YEMbIX BEIUMYMH, UX O0O3HAU€HUs U E€AMHHULIbI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMH BETUUYNHAMM;
ONUCHIBATh M3y4YCHHBIE TEIUIOBBIE CBOMCTBA TEA M TEIUIOBBIE SIBJICHUS, MCIONb3yd (hHU3HUECKHe
BEJIMYMHBI: JABJICHUE Tra3a, TEMIEPATypa, CPEIHAS KUHETHYECKAs SHEPIHsl XaOTHYECKOIO JBHKEHUS
MOJIEKYJI, CpeIHEKBaIpaTHUHasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEprus, padboTa
rasza, Ko3((UIMEHT MOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENsl; IPU OMUCAHUYU NPABUIBHO TPAKTOBAThH
(bu3NyYecKUi CMBICI HUCHOJb3YEMbIX BEIMYMH, MX OOO3HAuU€HUs U €AMHHUILIBI, HaXOAUTb (OPMYIIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BEITUYHMHAM;

ONKCHIBaTh M3Y4YCHHBIE DJEKTPUUECKHE CBOWCTBAa BEIIECTBA M DIIEKTPUYECKUE SBIICHUS
(mporueccbl), HCMONB3Ys (U3NYECKHE BEIUYMHBL DSJCKTPUUYECKUN 3apsj, dJIEKTpUYecKoe ToJe,
HanpspKEHHOCTD TMOJISI, MOTEHIMAJ, Pa3HOCTh MOTEHIUAJOB; MPH OMMCAHWU MPABHIBHO TPAKTOBATh
¢u3n4ecKuil CMBICI UCMOJNb3YEeMbIX BEIMYMH, UX OOO3HAUYEHUS M EJUHMIIbI, YKa3blBaTh (OPMYIIHI,
CBSI3BIBAIOIIME TAaHHYIO (U3UYECKYIO BEJINYUHY C APYTUMU BEIMYUHAMU;



aHAJTM3UPOBATH GU3UUECKHUE MMPOIECCHI U ABJICHUS, UCTIOJb3Yys (DU3NUECKHUE 3aKOHBI M IPUHIIUIIBL:
3aKOH BCeMHUpHOro tarorenus, I, 11 u IIl 3akonsl Hpr0TOHA, 3aKOH COXpaHEHUS! MEXAHUYECKOW YHEPTHH,
3aKOH COXPAHEHUS MUMITYJIbCa, MPUHIMI CYNEPHNO3UIUN CHJI, TPUHIMII PABHONPABUS HWHEPIHATbHBIX
CUCTEM OTCU€Ta, MOJICKYJISIPHO-KMHETHUYECKYIO TEOPHIO CTPOCHUS BEIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpeIHEeH KHHETUYECKON YHEPTUH TEIJIOBOTO JBMXKCHHS MOJIEKYJ C a0COIOTHON TeMIIepaTypoi, epBhIi
3aKOH TEPMOJMHAMUKH, 3AKOH COXPaHEHUS JIEKTPUUYECKOT0 3apsaa, 3akoH KyioHa, mpu 3Tom pas3nndarb
CJIIOBECHYIO (hOPMYJIUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIOBHS (TPaHHUIIBI, 00JIaCTH)
MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TNPUHIMIBI JACHCTBUS MAIMH, NMPUOOPOB M TEXHUYECKUX YCTPOUCTB;

pasnuyaTh yCJIOBUS UX O€30IaCHOTO UCIOJIb30BaHUs B IOBCETHEBHON KU3HH,
BBITIOJIHATE AKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3UYECKHUX SIBJICHUH W MPOIECCOB C MCIOJIb30BAHUEM
MPSIMBIX U KOCBEHHBIX M3MEPEHUH, TP 3TOM (POpPMYIHpPOBaThH MpodIeMy/3a1ady U THIIOTE3Y YIeOHOTO
IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OO0OPYJAOBaHUS, NPOBOJIUTH OIBIT H
(hOopMyIIMpPOBATH BEIBOJIBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIC M3MEPEHUS (DU3UYCCKUX BEIMYHMH, IPU ATOM BBIOUpATh
ONTUMAJIbHBIA CHOCOO0 HW3MEPEHHMs] W HCMOJIb30BATh HM3BECTHBIE METOJIbI OIIEHKH MOTPEIIHOCTEN
HU3MEpEHUI;

WCCJICIOBATh 3aBUCHMOCTH MEXKAY (U3MYSCKUMHU BEIIMYMHAMH C WCIIOIH30BAHUEM IPSMBIX
W3MEpEeHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, PMKCUPOBATH PE3YJIbTATHI OJTYYECHHON 3aBUCUMOCTH
(bU3HYECKUX BEIIMYMH B BHJIC TAOIUI] ¥ TpaUKOB, IEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HUCCIICIOBAHMS;
coOmofaTh mnpaBuwia 0Oe30MacHOro Tpyda IpU MPOBEICHUU HUCCIENOBAaHHM B paMKaX ydeOHOro
JKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOM M TMPOEKTHOM JEATEIBHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemaTh pacu€THBIC 3a/1auyd C SIBHO 3aJaHHOM (DM3MYECKON MOJIENbI0, UCIOb3Ys (pu3nueckue
3aKOHBI M MPUHIIUIBI, HA OCHOBE aHaJIKM3a yCJOBHs 33/Ja4d BHIOMPATh (PU3MUECKYIO MOJENb, BBIIEIATh
(du3nyecKre BETUIHHBI U (HOPMYITBI, HECOOXOTUMBIC [Tl €€ PEelIeHUs, IPOBOJIUTh PACYETHI U OIICHUBATH
PEAbHOCTD MOTYYEHHOTO 3HAYEHUS (PU3NYECKON BETTUUHHBI;

pemaTh Ka4yeCTBEHHBIC 3aJauyd: BBICTpAUBATh JIOTUYECKU HEMPOTUBOPEUYUBYIO IIEMIOUKY
paccyXJIeHUii ¢ OTOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

WCIIOJIH30BaTh TIPHU PEIICHUH Y4€OHBIX 3a/1ady COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHUHU JIJIst
MOKWCKA, CTPYKTYPHPOBAHUS, HHTEPHpPETALMU M TPEACTABICHUS Yy4eOHOW W HAyYHO-TIOMYISPHON
nH(pOpMaIUK, TOJYYEHHOW W3 PA3JIUYHBIX HMCTOYHUKOB, KPUTHYECKH AHAIM3UPOBATH IOJY4aeMYIO
nH(pOpMaINIo;

MPUBOAUTH MPUMEPHI BKIIaJa POCCUMCKUX M 3apyO0eKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

WCIIOIb30BaTh TEOPETHYECKUE 3HAHUS 1O (U3MKE B TOBCEIHEBHOW IKU3HHM I OOCCIIECUYCHHS
0€30MacHOCTH MpH 0OpaIleHnH ¢ TPUOOPaMU U TEXHHUECKUMHU YCTPONCTBAMH, JIJIsl COXPAHEHUS 37I0POBbS
1 COOJIIOICHHSI HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPY>KaIOIIIEH CpejIe;

paboTaTh B TPYIIE C BBINOJHEHWEM pPa3jMYHBIX COIMAIBHBIX POJEH, MIaHUPOBAaTh PabOTy
TPYIIIbI, PAIIMOHAEHO PAaCIpPEeisaTh O0S3aHHOCTH M TUIAHUPOBATH JIEATEILHOCTh B HECTaHMIAPTHBIX
CUTYalMsX, aJIleKBATHO OLICHUBATh BKJIAJ] KAXI0r0 U3 YYaCTHUKOB I'PYIIIHI B PEIIEHUE paccCMaTpUBaeMOn
pOOGJIEMBI.

(GU3MYECKYI0 MOJEINb, BBIACIATH (U3MUECKHUE BENIUYUMHBI U (HOPMYIBI, HEOOXOAUMBIE IS €€
perieHusi, TPOBOJAUTh pacu€Thl W OICHWUBATh PEAIBHOCTH TMOJTYYEHHOTO 3HAa4YeHUs (HU3HIECKOMN
BEJIMYMHBI;

pemath Ka4eCTBEHHBIC 3aJaud: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUYHBYIO IIETIOYKY
paccyXJIeHUIi ¢ OTOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MYECKUE SBICHUS;
WCIIONTB30BAaTh MPH PEIICHNH YI€OHBIX 3a1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA,
CTPYKTYpPUPOBAHUS, UHTEPIIPETALIMH U TIPEACTABICHUS y4eOHON M HayYHO-TOMYJISPHON MH(pOpMAaIIUH,
MTOJTYYEHHOW M3 PA3IMIHBIX HCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJTydaeMyr0 HH(POPMAIIHIO;
OOBSICHAThH MPUHIIHUIBI IEHCTBUS MAILTUH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3inyaTh YCIOBUS UX
0€30ITaCHOTO MCITOJI30BaHUS B TIOBCETHEBHOM KU3HU;



MPUBOJIUTH MPUMEPHI BKIJIaJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOpPETHYECKHe 3HaHMsS 1O (U3MKE B TOBCEJHEBHOM >KU3HU Ui OOecTedeHUs
0€30MacHOCTH MPH 00paIeHUH C MPUOOpaMH i TEXHUYECKIMH YCTPOUCTBAMH, [T COXPAHEHUS 37I0POBbS
U COOJIOICHUSI HOPM DKOJIOTMYECKOTO MOBEICHUS B OKPYKaIOIeH Cpe/ie;

paboTaTh B TpyIIE C BBHINOJHEHHEM DA3IUYHBIX COLHUAIBHBIX POJICH, IIaHUPOBATH PabOTy
TPYMIbl, PAllMOHAIBHO pPACHpenessaTh 00A3aHHOCTH U IUIAHUPOBATH JIEATENIbHOCTh B HECTAaHAAPTHBIX
CUTYalUsX, aJIeKBATHO OLIEHUBATh BKJIA/l KQ)KJOTO U3 YYACTHUKOB TPYIIIHI B PELICHUE pacCMaTpUBaEMON
poOJIEMBI.

K xoniy obydenus B 11 kinacce npenmMeTHbie pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHIA:

JEeMOHCTPHPOBATh HA NpPUMEpPax pojib U MecTo (GU3UKKM B (HOPMUPOBAHMM COBPEMEHHON HAyYHOMH
KapTUHBl MHUpaA, B Pa3BUTUU COBPEMEHHON TEXHHKH U TEXHOJIOTUH, B MPAKTHUYECKON NEATEIbHOCTH
JIO/IeH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTBHIBaTh TPAHUIIBI IPUMEHEHHS U3YUYEHHBIX (PU3MUECKUX MOJIEJICH: TOUCUHBIN AJIEKTPUUYECKHUM 3apsi,
Jy4 CBETa, TOUCYHBIH HCTOUYHUK CBETA, JepHAs MOJIENb aTOMa, HYKJIOHHAS. MOJIEJIb aTOMHOTO sI/Ipa MpH
penieHnn GU3NYECKUX 3a/1a4;

pacnio3HaBaTh (U3MYECKUE SBJICHHUS (NIPOIECCHI) M OOBSICHITH WX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKHU: OdIIEKTpUYECKas MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHAYECKOE, MarHUTHOE JICMCTBUS TOKA, B3aWMOJICHCTBHE MAarHUTOB, DJIEKTPOMATHUTHAs WHIYKIHS,
NeiCTBHE MarHUTHOTO TOJiI HAa TMPOBOJHUK C TOKOM W ABWXKYIIMHCS 3apsl, SJEKTPOMAarHUTHbBIC
KojeOaHuss U BOJHBI, MPSIMOJMHENHOE pacHpOCTpPAaHEHUE CBETa, OTPaKEHUE, IPEIOMIICHUE,
unTepdepeHys, AuPpakuus U MOISpU3aLMsl CBETa, TUCHepcus cBera, (hoTodnexTpuueckuid dhdext
(poroaddexr), cBeToBOe HaBlIeHHWE, BO3HUKHOBEHHUE JIMHEHYATOrO CIEKTpa aromMa BOJOPOa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

ONKCBHIBATh HW3YyYCHHBIE CBOMCTBAa BemlecTBAa (MJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYI0 TPOBOAMMOCTh PA3JIUYHBIX CpPEd) M DIIEKTPOMArHUTHBIC sBIEHUS (IPOIECCHI),
UCTIONB3Yysl (PU3MUECKUE BETUYMHBL: SJCKTPUUYECKUN 3apsij, CHJIa TOKa, DJEKTPUYECKOe HaIpspKEHUE,
ANEKTPUYECKOE COMPOTHBIICHUE, PAa3HOCTh IOTEHIMAJIOB, JJIEKTPOJABIDKYILNAs cuia, paboTa Toka,
WHAYKIUS MarHUTHOTO Tous, cuia Awmmepa, cuna JlopeHna, WHIYKTHBHOCTh KaTYIIKH, YHEPTHUS
3JIEKTPUUYECKOTO U MAarHUTHOT'O TOJIeH, IepUo/] ¥ YacToTa KojeOaHUi B KoJeOaTeTbHOM KOHTYpE, 3apsiz
¥ CWJIa TOKa B TpPOIlECCe TAPMOHUYECKHUX AIJIEKTPOMArHUTHBIX KoJeOaHWH, (OKYyCHOE pacCTOSHHE H
ONTUYECKAsl CHJIA JIMH3bI, P OMUCAHHUH MPABWJIBHO TPAKTOBaTh (PU3UUECKHI CMBICI HCIOIb3yEeMbIX
BEIMYMH, WX O0O3HAYCHHsI M E€IWHUIIBI, YKa3bIBaTh (YOPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (U3NYECKYIO
BEJIMYUHY C JPYTUMH BETUYHMHAMU;

OIMCBHIBATh M3yYCHHBIC KBAHTOBBIE SIBICHHS W TPOILECCHI, UCMONMb3YS (HU3MUYECKHE BEITHYMHBL:
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJTMHA BOJIHBI M 4YaCTOTA CBETA, SHEPTUsl U UMITYJIbC (POTOHA, IEPUO.T
MOJTypacIiaja, SHEPTusl CBSI3M aTOMHBIX SJIEP, TP ONIMCAHUH IPABUIHHO TPAKTOBATH (PU3UUECKHIA CMBICIT
UCMOJIb3yEeMbIX BEIWYHMH, UX O0O3HAYEHUs U €IUHMIIbI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(U3NIECKYIO BETUYMHY C IPYTHMHU BEIMYHMHAMU, BBIYHACIISATH 3HAYCHNE (PU3MUECKON BEITMYMHEI;
aHAJIM3UPOBaTh (PU3MUYECKHE MPOLECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKHUE 3aKOHBI M IPUHIIMIIBI: 3aKOH
Owma, 3aKOHBI TOCTIEA0BATEIBHOTO U MApaAJIEIbHOTO COEAMHEHUSI IPOBOIHUKOB, 3akoH Jlxoyns—JIeHna,
3aKOH DJICKTPOMArHUTHOW WHAYKIUH, 3aKOH TPSMOJIMHEWHOTO paclpOCTpaHEHUs CBETa, 3aKOHBI
OTpaXEHUs CBETa, 3aKOHBI INPEJIOMIICHUS CBETa, ypaBHeHHe OWHmITelWHa ansi (oTtodddekra, 3aKoH
COXpaHEHMs SHEPTHH, 3aKOH COXPaHEHHs UMITYJIbCa, 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3apsa, 3aKOH
COXpPaHEHHUs MacCOBOTO YKCa, MOCTyIaThl bopa, 3aK0H paJroaKTUBHOIO pacnaja, Ipyu 3TOM pa3indaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXKEHHE U yCIOBUS (TPaHUIIbI, 00IACTH)
MPUMEHUMOCTH;

OTIpeNieNIATh HalpaBIeHUE BEKTOPAa WHAYKIUM MAarHUTHOTO IOJIS MPOBOJHHMKA C TOKOM, CHJIBI
Awmnepa u cuinsl JIopenna;

CTPOUTH M OIHUCHIBATh N300paskeHNe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;



BBIMOJIHATh OKCIIEPUMEHTHl IO HCCIEJOBAHUIO (U3MYECKUX SBIEHUH M IPOLECCOB C
MCIOJIBb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUI: MpH 3TOM (POpPMYIHpOBaTh MpobdiieMy/3anady u
TUIIOTE3Y Y4€OHOI 0 KCIIEPUMEHTa, COOMpaTh YyCTAaHOBKY M3 MIPEUI0KEHHOI0 000pYA0BaHMsI, IPOBOJUTH
OIIBIT U (OPMYJIMPOBATH BHIBOJIBI;

OCYLIECTBIIATh MpPSMblE M KOCBEHHbIE M3MEpeHUs (U3NYECKUX BEIMYUH, NP STOM BbIOMpATH
ONTUMAJIbHBIA CIIOCOO HU3MEPEHHS] U UCIOJIb30BaTh HW3BECTHBIE METOJbl OLEHKU IOIPEIIHOCTEN
HU3MEpEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C UCIOJIH30BAHUEM MPSMBIX U3MEPEHUN: TPU
3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHPOBATh PE3yJIbTaThl MOJYYCHHON 3aBHUCUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE TAOJHI] U TPaPHKOB, AETaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEI0BAHMS;

coOuroiaTh IpaBuiIa 0€30MacHOro TpyJa IpU MPOBEJEHUM HUCCIENOBAaHUI B paMKax y4eOHOro
9KCIIEPUMEHTA, Y4YEOHO-UCCIEA0BATENbCKOM W IPOEKTHOM JEATEIIBHOCTHM €  HMCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U JJAOOPaTOPHOI0 000PYAOBaHUS;

pemaTh pacy€THbIE 3a7aydl C SIBHO 33JaHHONW (U3NYECKON MOJENbI0, UCIONb3YS (H3UUECKUe
3aKOHBI U NIPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33aJaud BbIOMpaTh (U3UYECKYIO MOJIENb, BBIACIATD
¢usnveckre BeIMUUHBI U (HOPMYIIbI, HEOOXOAUMBIE IS €€ PeLIeHUs, TPOBOIUTH PACUETHI M OLICHUBATH
PeaTbHOCTh MOJIyY€HHOT'O 3Ha4eHUs (PU3MUECKON BEITUYHMHBI;

pelmiaTh KayeCTBEHHBIE 3aJa4yM: BBICTPAWBATh JIOTMYECKHM HENPOTUBOPEUMBYIO LIETIOYKY
paccyXJIeHUI ¢ OOpPO Ha N3YyUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UUECKUE SIBIICHMUS;

WCIIOJIB30BATh MPH PEIICHUH YYeOHBIX 337a4 COBPEMEHHBbIC WH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MIOUCKA, CTPYKTYpUPOBAHMs, HHTEPHpPETAllMd M TMpeJICTaBIeHUs Y4eOHOM M Hay4yHO-IOMYJSPHOMN
uHbOpMALUY, TMOMYYCHHON W3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH AHATM3HPOBATH IIOIY4aeMYIO
nHpopMaIuo;

OOBSICHATH IPUHIUIIBI ACWCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, PA3INYaTh YCIOBHUS
ux 0€3011acHOr0 UCIOJIb30BaHMs B TIOBCETHEBHOM JKU3HU;

MPUBOANTH MPUMEPHI BKJIAJIa POCCUICKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BsSICHEHHUE MTPOLIECCOB OKPYKAIOILEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETHUYECKHE 3HaHHUS MO (U3MKE B MOBCEIHEBHON >XKM3HHM JJIsi 00ecredeHus
0€3011aCHOCTH IPH 0OpaIleHUH ¢ TPHOOpaMH U TEXHUYECKMMHU YCTPOUCTBAMM, [ COXPAHEHUS 3/J0POBbs
1 COOJIOICHUSI HOPM SKOJIOTMYECKOTO MOBEECHUS B OKPYKaIOILEHl Cpefe;

paloTaTh B rpyNIe C BBIMOJIHEHUEM Pa3IMUHbIX COLUAIBHBIX POJIEH, IUTAHUPOBATh PadOTY rPyIIIHI,
palMOHAIBHO pacHpeeNsTh 003aHHOCTH U IJIAHUPOBATh JESTENbHOCTh B HECTAHJAPTHBIX CUTYallHUsX,
aJIeKBAaTHO OLIEHUBATh BKJIA/l KQXKJIOTO U3 YUaCTHUKOB I'PYIIIIBI B pEIIEHUE pacCMaTpUBAEMOM MTPOOIIEMBI.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
O®usuka — Hayka o npupoje. HayuHble MeToAbl MO3HaHUS OKpy»Karolero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbI. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (usnueckux siBjaeHuid u npoieccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI U TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanorosbie ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM)KEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsI CKOPOCTb, MIHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClokeHHe nepeMenieHud u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MAaTEPUAIIBHON TOYKH OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuneriHoe nBuxeHue. [[Br>KeHME MATEpHAIBHOM TOYKM II0 OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, JMHENHas ckopocTs. [lepuoa n yacrora
oOpaiueHus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHuueckue ycTporucTBa U NPAKTUYECKOE IPUMEHEHHE: CIIUJOMETP, ABUKEHUE CHAPSI0B,
LEIIHBIE U PEMEHHBIE NIEpeayn.

Llemoncmpayuu

Mogenb cucteMsl OTCUETA, UIUTFOCTPALMS KHWHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue nBuxkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTH pH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yyenne HepaBHOMEPHOT'O IBMKEHUS C LIEJIBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccenenoBanue COOTHOIIEHUS MEXKY YTSIMU, IPOMACHHBIMY TEJIOM 3a ITOCJIEI0BATEIbHbIE
paBHBIE IIPOMEXYTKH BPEMEHM IIPH PAaBHOYCKOPEHHOM JIBUJKEHUHU C HA4aJbHOM CKOPOCTBIO,

paBHOH HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

W3ydeHue ABMKEHUs Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepnosunmu cwi. Bropoit 3akoH HerooTona miist
MaTtepuanbHOU Touku. Tperuii 3akoH Hpl0TOHA 1151 MaTepHalibHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsoxectu. [lepast kocMuyeckas CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenue. Buasl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenus. Cyxoe tpenue. Cuna
TPEHUsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TpU
JBU>KEHUU TEJa B )KUIKOCTH WJIU rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOIIIUITHUKY, JIBUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U aJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmiynbsc MatepuaabHOM TOUKH (TeJ1a), CACTEMbI MaTepUaIbHBIX ToueK. IMITyibC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprus maTepuanbHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanbHas SHEPTHsl YIPYTro AepOPMUPOBAHHOMN MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOoTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHMYECKOW HSHEpruu Tena Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka ¥ TepPMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OCHOBHBIE MOJIOKEHUS MOHCKYHHpHO-KI/IHeTHLIeCKOfI TEOpPHU U UX OINBITHOC 000CHOBaHHE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI BELIECTBA.



Mogenu cTpoeHHsI Ta30B, )KUAKOCTEH 1 TBEPBIX TNl U 00bSICHEHNE CBOWCTB BELIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KMHETHYECKON TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHa. ['a30Bbie 3aK0HBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporeccsl B UaealbHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAsk TIPUPOY JABJIECHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJICAIBHOTO Tra3a. Buel Temonepenayun: TEIONPOBOAHOCTb, KOHBEKIUS, U3JIyYCHHE. Y IeIbHAs
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEpBOT0 3aKOHA TEPMOJAMHAMUKY K H3omporeccaM. ['paduyeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
TeIUI0BbIX MamnHax. KoagduiumeHT nonesnoro neictsus remnaoBoi MamuHbl. [ukn KapHo u ero
KO3(PUIIHUEHT MMOJIE3HOTO AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEINIOIHEPTE€TUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUU Tella MPU COBEPIIEHUH paboOThI: BBUIET MPOOKH M3
OYTBUIKU O] JEHCTBHEM CKAaTOr0 BO3yXa, HarpeBaHue a¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BU1€OIEMOHCTpALIHS).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u KoHACHCaNMs. Vicnapenue u kumnenne. AGCOMIOTHAS U OTHOCUTEIIbHAS
BJIQKHOCTh Bo3/ayxa. HacelleHHbI map. YaenbHas TeruioTa mapooOpa3oBaHMs. 3aBHCHMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.



Tsépnoe teno. Kpucrannmueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne W Kpuctaiuzauus. YaeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KAJIOPUMETP, TEXHOJIOTUHU NOJIYYEHHUS] COBPEMEHHBIX MaTEPUAIOB, B TOM YHMCIIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3MepeHne OTHOCUTEIbHON BIaKHOCTH BO3]IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBNEKTPUKH U ITOJTYIPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOro 3apsija.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
OnekTpuueckoe mnojae. Hampsx€HHoCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOI0 MOJIS.

Pabora cun anekrpocratudeckoro noss. [lorenuan. Pasnocts notennuanos. [IpoBogauku
U IUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM MoJe. JlusnekTpuueckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCATOoPa.

TexHuueckue ycTpoicTBa M MPAKTHUUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpPHOOpPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JINdIIeKTPUKHY B JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IVIOCKOT0 KOHJEHCATOPA OT ILIOIAAH IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATopPa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTOsSsHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DneKTpuueckoe COTIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COETMHEHUE TPOBOAHHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT 3IEKTPUIECKOTO TOKA.

DNEKTPOABUKYIAs CHJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi memu. KopoTkoe 3aMbIkaHue.



DNeKTpOHHask IPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTD COIIPOTHUBIIEHUSI METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CaoiicTBa p—Nn-nepexona. IlonynpoBoJHUKOBbIE TPUOOPBI.

ONEKTPUYECKUH TOK B PacTBOPAax M paciulaBax 3JIEKTPOJUTOB. OJIEKTPOIUTHYECKAsS
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonHus.
IIna3zma.

TexHHUYECKHE YCTPONCTBA U IPAKTUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, DJEKTPOHArpeBaTeNIbHbIE MPHOOPBI, 3IEKTPOOCBETUTENbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTHUBIEHMS, BAKYyMHBIH  JHOJ, TEPMHUCTOPbl U  (OTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IIOLIAAN
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMemaHHOe COeJMHEHUE POBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

M ckpoBo# paspsa v IPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepeHue a1eKTpoABMKYILEN CHIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHHUS.

HabGnronenue snexrpoinusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCylIecTBISETCS C Y4ETOM
COJIEp’KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUH, TMHelHast GyHKIMs, mapaboia, Tunepboa,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUIOHOMETPUUYECKOE TOKIECTBO, BEKTOPHl M MX NPOEKLIUU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBIKEHUE B JKUBOM mpupoje, 1udpdysus, ocMoc, TeII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIAaYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJIIpHasl Macca, TEIUIOBBIE CBOWCTBAa TBEPHABIX TE€J, JKUIKOCTEW U Ta30B, JJIEKTPUUECKHE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHUECKAs JUCCOLMAINS, TalbBaHUKA.

TI'eoepaghus: BIaxKHOCTB BO3/lyXa, BETPhI, OapOMeTp, TEPMOMETP.

Texnonozus: mpeodpazoBaHue IBUKEHUI C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHHS B
TEXHHUKE, TOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAaHEHUS HMIyJbCa B TEXHHKE (pakera,
BOJOMET W Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaT€pPHAJIOB, B TOM YHUCIIE
HAaHOMAaTepHaloB, W  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMIICHUE



AIIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM TNPUHTEp, 3JIEKTpOHArpeBaTeibHbIC MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, FAJIbBAaHHKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[TocrositHHBIE MarHuThHL. B3auMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpuHIMI Cylieprio3uuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIuK. KapTrHa TMHUM MarHUTHOM MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1osie IpOBOAHMKA ¢ TOKOM. KapThHa JMHMI MHIYKIUMU MAarHUTHOIO I1OJIA
JUIMHHOTO IPSIMOrO IPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BUJKEHUE 3apsyKEHHOM 4YacTULbl B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
ONEeKTpOABUKYLIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHuTHON uHaykuuu ®apanes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMXKYIIAas CHUJa MHAYKIUU B IPOBOJHHUKE,
JBUKYLIEMCS IIOCTYIAaTEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHME CAMOMHYKIMH. DJIEKTPOABUKYILAS CHJIA CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJIS1 KaTYILIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTpoiicTBa M MPaKTUYECKOE IMPUMEHEHHUE: IIOCTOSHHBIE MAarHUThI,
3JIEKTPOMAarHUTBhI, IEKTPOJABUIaTENb, YCKOPUTEIIN MIEMEHTAPHbBIX YaCTHLL, UHAYKIINOHHAS T1E€Ub.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM I1OJIEM.

JInHUM MHIYKIIMY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MOTOKA.

SIBieHNE CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHUTHOTO TIOJIS1 KaTYIIKH C TOKOM.

HccnenoBanue qeiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMacHuUmMHbsle Ko1e0anus

Konebarenbnass cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmoHHuUeckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebanuil. IlpyXMHHBIT MasTHUK.
MaremaTrueckuil MasITHUK. Y paBHEHHE TapMOHHYECKHUX Konebanuid. [IpeBpariieHne a3Heprun nmpu
TapMOHHYECKUX KOJICOAHUSX.

Konebarenbupiit kKoHTYp. CBOOOTHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOJeOaTeIbHOM KOHTYpe. AHAJIOTUA MEXIy MEXaHWYECKUMH W DJIEKTPOMArHUTHBIMU



konebanusmMu. @opmyna Tomcona. 3akoH COXpaHEHHS YHEPTUU B UACATHLHOM KOJIEOATEIEHOM
KOHTYPE.

[IpencraBienue o 3aTyxamomuX KojeOaHUsIX. BbIHYXIeHHbIE MEXaHHYECKHE KOJIeOaHusI.
Pe3onanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOLIEe 3HAUEHUE CUIIbI TOKA U HAIPSYKEHHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepeaaya W NOTPEOJIICHUE BIEKTPUUECKOW HIHEPTHUU.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KymnbTypa HCHONIb30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHuuyeckue yCTpoilcTBAa H TNPAKTHUECKOE MPUMEHEHHE: JJIEKTPUYECKHIl 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN UM MaTEMaTHYECKUN
MasITHHK).

HaGmronenue 3aryxaronmx KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuworpaMmbsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3IIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Mopenb JIMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTHU IIEPUOA MAJIBIX KOJIeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanue MepeMEHHOr0 TOKa B ILENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1Hbl

MexaHudeckue BOJIHBI, yclIoBUs pacnpocTpanenus. [lepuon. CkopocTs pacpocTpaHeHHs
u JuHa BoJHBL. [lomepeunbie W TpojosibHbie BOMHBL. HWHTepdepennus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Iy4YEHUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TpeJoMieHHe, Tmonspu3anus, audpakuus, wuHTepdpepenuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUIeHUs. Paanonokanusi.

DIIeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHU4YecKHue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHHE TOMEPEUHBIX U MPOIOIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenue oTpakeHus U MpeIOMIICHUS MEXaHUYECKIX BOJIH.

Habmonienue nntrepdepeHny u AMPpakiiud MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.



HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOH
KoJIeOaHUH.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJsipusanus, Iudppakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerpuyeckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETa B OAHOPOIHOU Cperie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpaxkeHMs cBeTa. [locTpoeHue M300pakeHU B IJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3aKkOHBI IpeJOMJIEHUs cBeTa. AOCOIIOTHBIM  IOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yrosn IOJHOrO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

CoOuparomue M pacceuBaromue JuH3bl. ToHkass JsmH3a. @DOKYyCHOE pacCTOsSHUE U
ONTUYECKasl CHJia TOHKOM JMUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMysia TOHKOH JIMH3BL. Y BEIMYECHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble HCTOYHHMKH. Y CIIOBUSA
HaOJI0IeHNsT MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(pA3HBIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMATHYECKOr0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonspusanus ceera.

TexHuueckue yCTpoWCTBa M IPaKTUYECKOE IMPUMEHEHHME: OYKHM, Jiyna, (oToamnmnapar,
IIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAs PEIIETKA,
HOJIIPOU .

Jlemoncmpayuu

[TpsimonuHEHOE pacHpOCTpaHEHUE, OTPaKEHHWE M IpeloMieHHe cBera. OnTudeckue
npuOOpBI.

[TostHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ IOMOIIBIO IPU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTymarsl cnienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakyyMe, MPUHLHII
OTHOCHUTEIBHOCTH ODUHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUIMHBI.
OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPTHs OKOSI.



Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmol K6aHMOEOU ONMUKU

®otonbl. ®opmyna [Tnanka cBsi3u 3Heprun (OTOHA C €r0 YACTOTONH. DHEPTUsl U UMITYIbC
dboToHa.

OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 11 hotoddpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbrtsel [1. H. JIeOenera.

XUMHYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poTorneMeHT, (OTOIATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.

CBeToquoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. Omnbitel Pesepdopna nmo paccesnuro o -yactuil. I[lnaneraphas
monenb atoMa. [locrynater bopa. U3nydenue u nornomieHue GOTOHOB IpU MEPEXOAe aroma C
OJIHOTO YPOBHS SHEPTUu Ha pyroil. Buasl cnektpoB. CrieKTp ypoBHEH SHEPTUU aTOMa BOJOPO/IA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.

CHoHTaHHOE U BBIHYXKJIEHHOE U3JTyYeHHE.

TexHuueckue yCTpOMCTBA W NIPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbI aHaIu3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

OrnpezenieHne JIMHBI BOJIHBI Jla3epa.

Hab6mronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, T0KA3bIBAIOIINE CII0)KHOCTb CTPOEHUS siipa. OTKPbITHE PAU0aKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paaloakTUBHOIO u3inydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3IydeHus. BiusHue panoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHas monens siapa ['eitzenOepra—lBanenko. 3apsis

anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
PaarOaKTUBHOIO paclajia.

OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Anepuwiii peaktop. TepmosiaepHbii cunrte3. [IpoOnembl U THEpCHEKTUBBI  SAEPHOMN
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTozab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUDA.

TexHuueckue ycTpoWcTBa M INMPaKTHYECKOE NMPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).



Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Oranel pa3BuTUs actpoHomMu. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHeprun CosHIa M 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEpUCTHKU. /J[narpamMmma «CreKTpajibHbII KJ1acC — CBETUMOCTbY. 3BE3/1bI ITIaBHON
MOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Uil 3BE3]  TJIABHOU
nocje0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoOBpeMEHHbIE IPEACTABIECHUSA O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJlHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nmxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa66ma. Paz6eranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUISL OTIPEJICNIEHNUs TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o01marmniee noBTOpeHne

Ponp ¢u3uku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKOH chepax AeaTeTbHOCTH YeIOBEKa, POJib K MECTO (PU3UKU 1 ACTPOHOMUU B COBPEMEHHOU
HAYYHOH KapTHHE MHpa, poib (U3HYecKOW Teopur B (OPMHUPOBAHUHM MPEICTABICHUN O
buznyeckoil kKapTUHE MUpPa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM PsAYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHWUS:
ABJICHUE, Hay4yHbIH (akT, runores3a, (Qu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI U HUX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TTOI00MS TPEYTOBHUKOB, ONPEeICHNE TUIOIIAN TUIOCKUX QUTyp U 00bEMa Tel.

bBuonozcus: >nexTpudeckue IBJICHU B )KUBOU MPUPOJIE, KoseOaTelIbHbIE IBUKEHUS B )KUBOMN
MPUPOJIE, ONITUYECKHE SIBJICHUS B AKUBOM MPUPOAE, NEHCTBUE paAUalliy Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHATIHN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
WHAYKIIMOHHAS Te4Yb, paaap, paJuoNpuéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



OCHOBHBIE BU/JIbI AEATEJIBHOCTHU OBYYAIOIIINUXCA

Ha3Banue pa3nena
(Tembl) Kypca
(umncy10 Yacon)

OcHoBHoOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

10 kaacc

Paznen 1. ®u3nka u MeTOIbI HAYYHOT 0 O3HAHUS

dusuka m MeTOIbI
Hay4HOI'O IMO3HAHUs

®usuka - Hayka o npupoae. HaydHble MeTOAbI MO3HAHUS
OKPYXaroIlero Mupa.

Ponp »skcnepuMeHTa M TEOpHHM B IIPOLIECCE IO3HAHUSA
Opupofbl.  OKCHepUMEHT B (usuke. MogenupoBaHue
¢usnueckux SBIEHUM U mpoueccoB. HayuyHble runoressl.
®uznyeckue 3aKOHbl M TEOpUHU. ['paHMILIBI IPUMEHMMOCTH
¢uznueckux 3aKkoHOB. [IpuHLIMIT COOTBETCTBUS.

Ponp n mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOMH
HAay4YHOM KapTUHBI MHpA, B IPAKTUYECKOH JAEITEIBHOCTH
JIonei

W3ydyeHne HayyHbBIX (SMIUPHUUECKUX U TEOPETHUECKHUX) METOJI0B
[IO3HAHUS OKPYXKAIOILEro MUpa.

OO6cyxaeHne TpaHull TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB U TEOPHIl.
Pa6ota B rpynme 1o noJroToBKe KOPOTKMX COOOILEHHH O POJId U MecTe
(GU3HMKYU B HAYKE U B IPAKTUYECKOM J1€ATEIbHOCTH JIFOEH.
JleMoHCTpanys aHaJIOrOBBIX U IU(POBBIX U3MEPUTENIBHBIX MPUOOPOB,
KOMIIBIOTEPHBIX JTaTYMKOB.

OcBoeHue OCHOBHBIX MPUEMOB paboThI ¢ LU(POBOIL 1abopaTopueil o
¢duzuke

Kunematuka

Mexanuueckoe JIBUKECHHE. OTHOCUTENBHOCTh
MEXAHUYECKOT0 BMKeHusA. Cuctema oTcuéra. TpaekTopusl.
[lepemernienue, cKOpocTh (CpemHssl CKOPOCTh, MTHOBEHHAs
CKOpOCTB) M YCKOPEHHE MaTepUabHOM TOUKH, UX TPOEKIINN
Ha Oocu cucTteMbl KoopauHaT. CloKeHue nepeMeuieHui u
CJII0’)KEHHE CKOPOCTEM.
PaBHOMepHOE M
JBUKCHHUE.

I'paduku 3aBUCHMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHS,
IIyTU U TIEPEMELICHHS] MATEPUAIBHOM TOUYKH OT BPEMEHH.
CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.
KpuBosnHeliHOE 1BUKEHHE.

J[BrkeHHe MaTepualbHOM TOYKM IO OKPYXHOCTH C
MIOCTOSIHHOM N0 MOZYJII CKOPOCTBIO. YTJIOBas CKOpOCTb,
JauHelHass ckopocTh. Ilepmon u  uactora oOpamieHwus.
I{eHTpOCTpEMUTENBHOE YCKOpEHHUE. TexHnueckue

PaBHOYCKOPEHHOE  IIPSIMOJIMHEMHOE

[IpoBeneHne KCIIEPUMEHTA: U3yYECHUE HEPABHOMEPHOTO JIBMKEHUS C
LEJIbI0  ONpENENICHUsT MIHOBEHHOM  CKOpPOCTH;  MCCIIEIOBaHUE
COOTHOIICHUA MCKOY MyTsAMU, HpOﬁI[GHHBIMPI TESIOM 3a
MOCJIeI0BATEIbHbIE paBHbIE MIPOMEKYTKH BPEMEHHU npu
PaBHOYCKOPEHHOM JIBI)KCHHH C HAYaJIbHOW CKOPOCTHIO, PABHOW HYIIIO;
M3Yy4YEHUE JIBXKCHUS IAPUKA B BA3KOM JKUJIKOCTH;, U3YyUEHUE JIBUXKCHUS
Tena, OpOIIEHHOTOo  TOpU3OHTaNbHO. OOBSCHEHHE  OCHOBHBIX
MPUHIUIIOB IEUCTBUS TEXHUUECKUX YCTPOICTB, TAKUX KaK: CIUJOMETP,
LIENTHbIE U PEeMEHHBIE NepeIayuu ABHKEHUS; U YCIOBUI X O€30MacHOTo
MCIIOJIb30BaHUS B IOBCETHEBHOM JKU3HMU.

Pemenne pacuéTHbIX 3a/1a4 ¢ SBHO 3aIaHHON (PU3UUYECKON MOJEIBIO C
UCIOJIb30BaHNEM OCHOBHBIX (hOPMYJTT KUHEMATHKH.

[TocTtpoenne u aHanmu3 TpadUKOB 3aBUCHMOCTEH KHHEMATHYECKUX
BEIMYMH OT BPEMEHU JUIsi PABHOMEPHOIO M PaBHOYCKOPEHHOTO
HpHMOHHHeﬁHOFO JOBUXKCHUS.

PacrioznaBanue (u3HuUecKUX SBIEHUH B YYeOHBIX ONBITAaX U




YCTPOMCTBA M MPAKTHYECKOE NPUMEHEHUE: CIHIOMETD,
JIBIKEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TIepelaun

OKpyXaromied  JKM3HM:  paBHOMEPHOE M PaBHOYCKOPEHHOE
NpSAMOJIMHEHHOE JBIKEHHE, CBOOOJHOE MaJeHHE TeN, IBM)KCHUE MO
OKPYXXHOCTH.

Onucanue MEXaHUYECKOTO JBMKEHHS C HCIIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOPJHMHATA, MyTh, MEPEMELICHNE, CKOPOCTh, YCKOPEHHE.
Pabota B rpynmnax npu mjiaHUPOBAaHUH, IPOBEJCHUN U WHTEPIPETAIINN
pE3YJIbTATOB OINBITOB W AaHAIW3€ JIOTMOJHHUTENIBHBIX HCTOYHHKOB
uHpOpMAIIUU TIO0 TEME

JIlnnamuka

[Ipuniun ortHocutenbHOCTH [anmunes. IlepBbiii  3akoH
Herorona. MHepuuanbable cucteMsl oTcdéra. Macca Tena.
Cua. [Ipunnun cynepno3uuuu cuil. Bropoii 3akon Herotona
JUIsl MaTepualbHOM TOukW. Tperuii 3axkoH Herorona mis
MaTepUaIbHBIX TOYEK. 3aKOH BCEMUPHOro TAroreHus. Cuia
TsoxecTd. IlepBast kocmuyeckast ckopoctb. Cuia ynpyrocTu.
3axoH ['yka. Bec Tena.

Tpenune. Buapl TpeHus (IOKOs, CKOJIbKEHUS, KAUEHHUS ).
Cuiia tpenusi. Cyxoe TpeHue.

Cuna TpeHUS CKOJNBXKEHMS U CWJIa TpPEHUS IIOKOS.
Koadduunent tpenus. Cuiia conpoTUBICHUS IPH ABHKEHUH
TeNa B XKUAKOCTU WU rase.

[ToctynaTensHOE M BpallaTelbHOE IBM)KEHHE aOCOIIOTHO
TBEPAOIO Tea.

MOMEHT cuibl OTHOCUTENBHO OCU BpaieHus. Ilneuo cumbl.
VYenoBuss  paBHOBeCHs TBEPAOTO Tena. [exXHUYECKHE
YCTPOMCTBA M MPAKTUYECKOE IPHUMEHEHHUE: MOIINUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB

CpaBHeHHE MacC B3aMMOICUCTBYIOIIMX TEN.

W3yueHne 3aBUCIMOCTH CHJIBI YIIPYTOCTH OT Je(hOpMaIliy; CpaBHEHHE
CHUJI TPEHHUSI NTOKOSA, KAYEHUSI U CKOJIbYKEHHUS.

OObsicHEHHE HEBECOMOCTH.

[IpoBeneHne SKCIEPUMEHTA: HUCCIEAOBAHME  3aBUCUMOCTH  CHJI
YIIPYTOCTH, BO3HUKAIOMIMX B MPYKUHE U PE3MHOBOM 00pasie, OT UX
nedopMaluy; U3ydyeHue IBUKEHHs OpycKa M0 HAaKJIOHHOW IIIOCKOCTH;
HCCJIEIOBAHNE YCIIOBUM PAaBHOBECHUS TBEPIAOTO TeEla, MMEIOIIETO OCh
BpalICHUSI.

OObsicHeHHEe OCOOCHHOCTEH pPAaBHOMEPHOTO W PAaBHOYCKOPEHHOTO
HPSMOJIMHEHHOTO JBM)KEHUS, CBOOOIHOTO MACHUS Tell, ABMXKEHHS O
OKPY’KHOCTM Ha OCHOBE 3aKOHOB HBIOTOHA, 3aKOHAa BCEMHPHOTO
TATOTEHUSI.

OOBsicHeHHE OCHOBHBIX TPHUHIIMIIOB JEHCTBUS TOJIIUITHUKOB U HUX
[IPAKTUYECKOTO TPUMEHEHHUS.

OObsicHeHNE ABUKEHUS NCKYCCTBEHHBIX CITYTHHKOB.

Pemmenne pacu€THBIX 3a/1a4 ¢ SBHO 3a/laHHON (DPU3MUECKON MOJENBIO C
HCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U (DOPMYIN TUHAMUKHU.
Pacno3naBanue (u3nuecKkux SBIEHUM B y4eOHBIX ONBITaX U
OKpYXAlollel JKU3HW: WHEpPUHUs, B3aWUMOJCHCTBUE Tel. AHAIN3
(¢U3MUeCKUX NPOLECCOB M SBIECHUI C HUCIONb30BAaHHUEM 3aKOHOB U
MIPUHIMUIIOB: 3aKOH BceMHUpHOTO Tsrotenus, I, II u III 3akons! HeroTOHA,
NPUHUUI ~ CYNEpPHO3ULIMM  CWUJI, MPUHLMI  PABHOMPABHOCTH
VHEPLUHUAIBHBIX CUCTEM OTCYETA.

3aKO0HBI

Mmnynbe  MaTepuasbHOM  TOYKM  (Tena),  CHCTEMbI

MNOTCHIUAJIbHAsl SHCPrus, MCXaHUYCCKad pa60Ta, MCXaHHUYCCKaA




COXpaHeHHs B
MeXaHUKe

MaTepUaibHBIX TOYeK. VMIyinbc Cuibl M W3MEHEHHE
UMITyJbCa Tejla. 3aKOH COXPaHEHUs MMITyJbca. PeakTuBHOE
nBwkeHue. Pabora cuibl. MomHocTs cuibl. Kunernyeckas
SHEPrus MarepuajibHOM TOUkU. Teopema 00 H3MEHEHUU
KHHETUYECKOU YHEPTUH.

[ToreHmanpHas 3HEPrUsl.

[TorennuanbHass SHeprust  ympyro aepopMHpOBaHHOU
npyxunbl.  [loTeHnumaneHas  3Heprus Teida  BOJIU3HU
noBepxHocTH 3emiu. [loTeHIalbHbIe U HENOTEHINAIbHbIE
cuibl. CBsI3b paOOTHl HEMOTEHIMAIBHBIX CHJI C H3MEHEHUEM
MEXAHUYECKOM SHEPIrUU CHUCTEMBI TEJl. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUU.

Yipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA W IPAKTHYECKOE IPUMEHEHUE:
BOJOMET, KONIEP, IPYKUHHBINA TUCTOJIET, JBUKEHUE PAKET

MOILIHOCTb. AHanmM3 (PU3MUECKUX MPOLECCOB M  SIBIEHHH ¢
HCIIOJIb30BAHUEM 3aKOHA COXPAHECHMsI MEXaHUYECKOM DHEPIUH, 3aKOHA
coxpaHeHMsl umysbca. OObsACHEHHE OCHOBHBIX MPUHIIMIIOB J€HCTBUSA
U NPAKTHYECKOr0 IIPUMEHEHUS TEXHUYECKHUX YCTPOMCTB, TAKUX KaK:
BOJIOMET, KONEP, MPYKUHHBIA MUCTOJIET.

OOBbsicHEeHHE JBWKCHHS PAKET C OMOpPOil Ha M3y4YCHHbIE (hU3MUYECKHE
BEJIMYMHBI U 3aKOHBI MEXaHUKH.

Vcnionb30BaHue MpH NOATOTOBKE COOOIIEHUH O MPUMEHEHHH 3aKOHOB
MEXaHUKU COBPEMEHHbBIX MH(POPMALMOHHBIX TEXHOJIOTUHN JUIsl ITOMCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETAIIMHA U TIPEACTaBICHUS MH(OpMAIHH,
KpUTHYECKMH aHain3 monyyaemoil uHpopmauuu IlpoBenenue
KOCBEHHBIX H3MEPEHMH, HCCIEeOBaHUM 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH, IIPOBEPKA NPEUIOKEHHBIX THIIOTES3

Paznen 2. MouiekyJisi

Hasl (])mmca H TCPMOJIMHAMHUKA

OcHoOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOoM
TeopuHU

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH
U HUX OINBITHOE O0OCHOBaHME. BpPOyHOBCKOE JBHIKEHUE.
Juddysus. Xapakrep IBUKEHUS U B3aUMOAECHCTBHS YaCTHIL
BenlecTBa. Mojienu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPIBIX
TeJl M OOBSACHEHHE CBOMCTB BeIleCTBA Ha OCHOBE 3THUX
Mozenerd. Macca u  pasmepsl MoJekyl.  KomanuecTtBo
Beniectsa. llocrostHHas ABoragpo. TemnoBoe paBHOBECHE.
Temneparypa u e€ nzmepenue. [llkana remneparyp Llenbcus.
Mopnens  umaeanpHOoro  rasa. OCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KMHETUUECKOI TEOpUU UealIbHOTO rasa.
AOGconoTHas TeMnepaTypa Kak Mepa cpeiHeil KHHETHYeCKOM
OHCPruM TCIUIOBOTO ABHMIXXCHUSA YaCTUIl TIa3sa. IMxana
temneparyp KeneBuna. ['a3oBble 3akoHBL. YpaBHEHHE
MenneneeBa-Knanelipona. 3akon JlaneroHa. M3onponeccel B
UJECAIBHOM Tra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
['padmyeckoe mpeacTaBleHUE H30IMPOLIECCOB: H30TEPMA,
u30Xx0pa, n3obapa.

[TpoBeneHue 3KCreprUMEHTA: OIpEIeJIEHUEe MAaCChl BO3lyXa B KJIaCCHOU
KOMHAaT€ Ha OCHOBE H3MEpeHMH o00bEMa KOMHAThl, HaBJICHUS U
TEMIIEPATYpbl BO3/yXa B HEW; HCCIEIOBAaHUE 3aBUCHUMOCTH MEXKIY
napaMeTpamMH COCTOSIHUSI pa3peskeHHOTr0 rasa.

OrneHka aOCOJIIOTHBIX U OTHOCUTENbHBIX HOTIPEIIHOCTEH HM3MEpeHUi
(bu3NYECKUX BEINYMH.

OOBbsicCHEeHME OCHOBHBIX IPHHLUMIOB JEHCTBHHM TepMoMeTpa U
OapomMeTpa W YCIOBHM UWX 0€30MaCHOTO HCMOJB30BaHUS B
MIOBCEIHEBHOM JKHU3HM.

Pacno3snaBanue (u3MuecKux SBJIEHUH B Y4eOHBIX ONBITaX U
OKpy’Karomien xxu3Hu: 1uddy3us, OpOyHOBCKOE IBHKEHUE.

Onucanue TEMJIOBBIX SIBICHUH C HCHOJB30BaHUEM (DU3HUECKUX
BEIMYMH: JaBJIEHHE Ta3za, TeMIepaTypa, CpenHss KHHETH4ecKas
SHEpPrusl XAOTUYECKOrO JIBM)KEHUS MOJIEKYJ, CpeIHEKBaapaThuyHas
CKOPOCTb MOJIEKYIL.

AHanmu3 QU3NYECKHX MPOIECCOB U SBJIEHUN ¢ ucnoib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEIHENH KMHETHMYECKON SHEPrUU TEMIOBOIO




TexHu4yeckne yCTpOHCTBA U TMPAKTHYECKOE MPUMCHEHHE:
TepMOMETp, GapoMeTp

JBUKEHHS MOJIEKYJI C a0COIIOTHOM TeMIiepaTypoi.

Pemenue pacy€THBIX 3a/1a4 C SBHO 33JaHHOHN (pU3HuecKol MOJAETBIO C
HCIIOJIb30BaHUEeM OCHOBHBIX mojiokeHnit MKT, 3akoHOB U dopmyn
MOJICKYJISIPHOM (DU3UKH.

Pabora B rpymnmnax npu miaHUpOBaHUU, IPOBEACHUU U UHTEPIPETALIUU
pE3yJIbTaTOB OIBITOB W aHAIM3€ JONOJHUTEIBHBIX HCTOYHUKOB
nH(pOpMaIIUU IO TEME

OcHoBBI TepMoanHaMuyeckasi CUCTEMA. IIpoBeneHne HKCIEPUMEHTA: H3MEPEHHME YIEIbHON TEMI0EMKOCTH
TePMOIMHAMHMKH BHyTpeHHss sHeprus TepMOAMHAMUYECKOH cucrembl U | BemecTBa. OleHKa aOCOMIOTHBIX UM OTHOCHUTENBHBIX IMOTPELIHOCTEH
CIOCOOBI €€ N3MEHEHHUS. U3MEpEeHUH (PU3MUECKUX BEITUYHH.
KonnyecTBo TemnoTsl u paboTa. N3yuenue Mojenel napoBod TypOUHBI, JBUTaTels BHYTPEHHETO
BuyTpeHHss 3HEpIrUsl 0JHOATOMHOIO UJI€aIbHOIO ra3a. Buapl | cropanusi, peakTUBHOI'O JIBUTATEIs.
TEeIUIoNEepe1adn: TEIUIONPOBOAHOCTD, KOHBEKIMs, | OObsCHEHHE TNPUHLIMIIOB JEeHCTBUS M YCIOBUH  0G€30MacHOro
u3ydeHue. Y ienbHas TeIIoEMKOCTh BemlecTBa. KonuuecTBo | MCIONIb30BaHNsS B IOBCEIHEBHON KU3HU JBUTATEIsl BHYTPEHHEIO
TEIUIOTHI ITPY TEILJIONEpenaye. CropaHusi, OBITOBOTO XOJIOAWIbHMKA, KOHAMLMOHepa. OmnucaHue
[Torsitme 006 amgmabatHOM mporecce. [lepBBIi  3aKOH | CBOMCTB TENM M TEIUIOBBIX SIBJICHUW C HCIOJIB30BaHUEM (U3HUYECKUX
TEPMOJVUHAMUKHU. [Ipumenenune IIEPBOTO 3aKOHA | BEJIMYMH: JIaBJICHUE ra3a, TeMIlepaTypa, KOJIMYECTBO TEIUIOTHI,
TEPMOJMHAMHKH K  m3omporeccam. [ padwudeckas | BHYTpeHHsI DHEpTus, padorta ra3a. Pemenne pac4€THBIX 3a/1a4 C SIBHO
UHTepIpeTanus paboThl raza. 3aJJaHHOM (u3MYecKol MOJENbI0 C HCIOJIb30BAaHHMEM OCHOBHBIX
Bropoii 3ak0H TepMOAMHAMUKH. 3aKOHOB U (OpPMYJI MOJIEKYJIAPHONU (PU3UKU U TEPMOJIUHAMUKH.
HeoOpaTuMOCTh MpOLECCOB B IPUPOJIE. Pemenne kayecTBEHHBIX 3aJad C ONOPOM Ha M3YYEHHBIE B pa3leie
TermoBele MamuHbl. [IpuHIUNBL  JIEHCTBUS  TEIUIOBBIX | «MosekynspHas Gu3MKa 1 TepMOJIMHAMUKA» 3aKOHBI, 3aKOHOMEPHOCTH
matuH. [Ipeobpa3zoBaHus SHEPTUU B TEIUIOBBIX MAIIMHAX. U QU3UYECKUE SIBICHUSL.
Koad¢uimenT nonesHoro AeicTBys TEMIOBON MAIIUHBIL. PaGora B rpynnmax mnpu aHajlu3e JIOMOJHUTEIbHBIX HCTOYHUKOB
[Tuxn KapHo u ero ko3¢ duiueHT noaesHoro AeUCTBHsL. uHpOpMaILUU IO TEME
DKoJorn4yeckue npoOaeMbl TEIIOIHEPTETUKH.
TexHuueckne ycTpoWcTBa M NPAKTHYECKOE IPUMEHEHHUE:
JIBUTATENb BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIbHUK,
KOHJIUIIOHED
ArperaTHble [TapooOpa3zoBanue u konaeHcauus. Mcrnapenue u kunenue. | [IpoBeneHue skcrnepuMeHTa: U3MEPEHUE OTHOCHUTEIbHOW BIIAKHOCTU
COCTOSIHUS AOcomntoTHasT W OTHOCUTENbHAas BJIAXHOCTh BO3AyXa. | Bo3ayxa. OleHka aOCONIOTHBIX M OTHOCHUTENIBHBIX IOTPEIIHOCTEH
BellecTBa. Hacpimennsiii nmap. YaenpHas TeIuioTa mapooOpa3oBaHuA. | U3MepeHui (u3nueckux BeauuuH. V3ydeHue CBOWCTB HACBHIIIEHHBIX

da3oBble Mepexoabl

3aBUCHMOCTD TCMIICPATYPbl KUIICHUA OT NABJICHUS. TBép,uoe

Iapos, CII0CO00B N3MCPCHUS BJIA)KHOCTU Ha6J’IIO,Z[CHI/IC KHUIICHUA TIpU




teso. Kpucramnuueckue u amopdHble Tena. AHM30TPONMS
cBoiicTB KkpucTauioB. JKuzakue kpucramibl. CoBpeMEHHbIE
martepuansl. [lmaBnenne wu Kpuctaumszanus. Y AelbHas
teriota IuiaBneHus. CyOmumarysi. YpaBHEHHE TEILUIOBOTO
OanmaHca. TexHuueckue yCTpoiicTBa U IPAKTHUYECKOE
IIPUMEHEHHE: TUTPOMETP M ICHUXPOMETp, KaJIOPUMETD,
TEXHOJIOTHH TOIYYEHHUs] COBPEMEHHBIX MATEPHAJIOB, B TOM
YKCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH

IOHMKEHHOM JIaBJICHUH, HarPEeBaHMs U IUIABICHUS KPUCTAIIIMYECKOTO
BemiecTBa. OObsICHEHNE MPUHLIMIIOB JEHCTBUS M YCIOBHM 0€3011acHOTO
UCIOJIb30BAaHUSl B TOBCEJIHEBHOW J>KU3HU TMTPOMETpa, MCUXPOMETPA,
Kajopumerpa. M3ydeHue TEXHOJNOTHH TOJYYEHUS COBPEMEHHBIX
MaTepHalIoB, B TOM YHCIIe HAHOMAaTepualloB. Pemenue pacuéTHbIX 3a/1a4
C SIBHO 33/IaHHON (PU3NYECKOI MOJIENIBIO C MCIIOJIb30BAaHHEM YPaBHEHUS
TeIuIoBoro OanaHca. PemieHue KadyecTBEHHBIX 3ajjad C OMNOPOM Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBICHHS IO TEME.
Pacnio3HaBanue (Qu3MuUeCKUX sBIEHUH B Yy4eOHBIX ONBITAX U
OKpYKaromied Ku3HH: JedopMmanus TBEPIABIX TeJ, HArpeBaHHe U
OXJIXK/IEHUE TeJ, W3MEHEHHME arperaTHbIX COCTOSHUN BellecTBa U
00BSICHEHHE MX Ha OCHOBE 3aKOHOB U (hOPMYJT MOJEKYISIPHOU (DU3HKH.
Hcnonb3oBanue HH(POPMALMOHHBIX  TEXHOJIOIMH s IIOMCKA,
CTPYKTYPUPOBAHUS, MHTEPIPETAIMA W TPEACTABICHUs HH(OpMAIIH
IpPU MOATOTOBKE COOOLICHUH O NPUMEHEHHUU 3aKOHOB MOJEKYISpHON
(U3UKK ¥ TEPMOJAMHAMUKH B TEXHUKE U TEXHOJIOTHUSIX

Paznen 4. duekTpoanHamMuka

DJIEKTPOCTATHKA

DneKTpu3anus Tel.
AIIEKTPUYECKUX 3apSJIOB.

Onextpuueckuil 3apsn. JlBa Buua
[IpoBOIHMKH, JUANEKTPUKUA H
MOJIYTPOBOJTHUKH. 3aKOH COXPAHEHHSI DJIEKTPUUYECKOTO
3apsina.  BzaumopneiictBue  3apsinoB.  3akoH  Kynona.
TodeuyHbIl SIEKTPUUYECKUN 3apsii. DIEKTPUUECKOE TIOJIE.
Hanpspxk€aHocTh 3JIEKTPUUECKOTO T10JIA. ITpuHIMDI
CYIIEPIIO3UIA BIIEKTPUUECKHUX TOJIEN. JInann
HANPSDKEHHOCTH  dJIEKTpUYeckoro mons. PabGora cun
anekTpocrarndyeckoro  mnoisist.  IloreHuman.  Pa3HocTh
ITOTEHLINAJIOB. [IpoBOoaHUKHK u JTUAJIEKTPUKU B
3JIEKTPOCTATHYECKOM noJe. JusnexkTpudeckas
MIPOHULIAEMOCTb. DNEeKTPOEMKOCTb. Konnencarop.
OJIEKTPOEMKOCTh  IIOCKOTO  KOHJEHcAaTropa.  JHeprus
3apsSOKEHHOr0 KOHJEHcAaropa. TeXHUYEeCKUe YCTpOWCTBA M
MPAKTUYECKOE MPUMEHEHHUE: DIECKTPOCKOI, 3JIEKTPOMETD,
AIEKTPOCTATHYECKAS 3aIlMTa, 3a3€MIICHUE

IIpoBeneHue JKCIIEPUMEHTA: U3MEPEHUE IIEKTPOEMKOCTH
KoHieHcaTopa. O1ieHKa abCOMOTHBIX M OTHOCUTENIBHBIX MTOTPEUTHOCTEN
U3MEpeHuil (Qu3nyeckux BeNW4MH. V3ydeHue NpUHIMIOB JEHCTBUS
JJIEKTPOCKOIIA, JIEKTPOMETpa, KOHAeHcaTopa. M3ydeHue NpUHIUIIOB
JNENCTBUS M YCIOBHIM 0€30IacHOr0 NPHUMEHEHUS B IPaKTUYECKOU
JKU3HM,  KOIMPOBAJIBHOIO  ammapara, CTPYHHOrO  IIPUHTEpA.
PaccmoTpenue pu3ndeckux OCHOBAHHUM AJIEKTPOCTATUYECKON 3aIlUThI
U 3a3eMJICHHS JIEKTpONpHOOpoB. PemieHne pacu€THBIX 3ajay ¢ SIBHO
3alaHHONM  (DU3UYECKON MOJENBI0 C HCIOJIb30BAHHEM OCHOBHBIX
3aKOHOB U (hOPMYJI JIEKTPOCTATUKH. PeleHre KkauecTBEHHBIX 3aj1ay ¢
ONMOpOH Ha HU3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (U3NYECKUE
SBJICHUS AJIEKTPOCTAaTUKU. PacrnosHaBaHue (U3MYECKUX SBICHUI B
Y4eOHBIX OMbITAX M OKPYXKAIOUIeW JKU3HHU: DJIEKTpU3alus Tel,
B3aMMOJICHCTBHE 3apsiioB M OOBSCHEHHE MX HAa OCHOBE 3aKOHOB U
dbopmyn snexkTpoctaTuku. OnricaHne U3y4EeHHBIX CBOWCTB BEIIECTBA U
HIIEKTPUUYECKUX SIBJICHUH C MCIOJIB30BaHMEM (DM3MYECKHX BEJIMYMH:




3JIEKTPOIIPUOOPOB, KOHJIEHCATOP, KONMMPOBAIBbHBIN anmapar,
CTPYHHBIN IIPUHTED

QNIEKTPUYECKUN  3apsf, HANpsHKEHHOCTb JJICKTPUYECKOTO  IOJIA,
NOTEHIMA, Pa3HOCTb MOTEHIMANOB, JJIEKTPOEMKOCTb. AHamu3
(GU3NYECKUX MPOLIECCOB M SIBIEHUM C MCIOJIb30BaHMEM (PU3MUECKUX
3aKOHOB: 3aKOHA COXPAHEHUs JIIEKTPUYECKOrO 3apsaa, 3axkoHa Kymnona.
PaGota B rpymnmax Mnpu aHanu3e JONOJIHUTEIbHBIX HCTOYHHUKOB
uHpOpPMALlMM ¥ TOATOTOBKE COOOIIEHHH O TMPOSBICHUHA 3aKOHOB
JIEKTPOCTATUKH B OKPYKAIOLIEH KU3HHU U IPUMEHEHUHU X B TEXHHUKE

ITocToAHHDBIHM
JIEKTPUYeCKUil
TOK. Toxku B
Pa3JM4YHbIX cpeaax

DNEeKTPUYECKU TOK. Ycnosus CYILIECTBOBAHUSA
anekTpuueckoro Toka. Mcrounumkm Toka. Cumiia  TOKa.
[Tocrosiuublil TOkK. Hanpsbxenue. 3akon Oma i yyacTka
Henu.  OJEKTPUYECKOE  CONPOTHUBIEHHE.  YJENbHOE
COIPOTUBIIEHUE BELIECTBA. [NocnenoBarensHoOE,
napajjielibHOe, CMEUIaHHOE COEIMHEHHE IPOBOJHHUKOB.
Pabora »snexrpuueckoro Toka. 3akoH Jxoyns—Jlenna.
MOIIHOCTD 3JEKTPHUECKOro TOKa. DJIEKTPOABMKYIIAs CUIIA
Y BHYTPEHHEE COIPOTHBIIEHUE UCTOYHUKA TOoKa. 3akoH Oma
JUIs TOJHOM (3aMKHYTOM) 3iexkTpudeckoil nenu. Kopotkoe
3aMblKaHHWE.  OJIEKTPOHHAs  IMPOBOJUMOCTb  TBEPABIX
METAJIJIOB. 3aBUCUMOCTb COINPOTHUBIIEHUS METAJJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTb. DJIEKTPUUECKUN TOK B
BaKyyMe. CaoiicTBa ANEKTPOHHBIX ITy4YKOB.
[TonynpoBOIHUKH. CobcTBeHHas " MpUMECHas
IIPOBOAMMOCTB MOJIYIPOBOAHUKOB. CBOMCTBA P—N-Tiepexona.
[TonynpoBOIHUKOBBIE TNPUOOPBL. DJIEKTPUUECKUH TOK B
pacTBOpax M paciuiaBax 3J€KTPOJIUTOB. DIEKTPOIUTHYECKAsS
JUccoLManus. DJIEKTPOIn3. DJIEKTPUUECKUd TOK B raszax.
CaMocCTOATEIbHBIA U HECAMOCTOSTENBHBIN pa3psaa. MosHus.
IInazma. TexHuueckne ycTpoWCTBa M IPAKTHYECKOE
IIPUMEHEHHUE: aMIIEPMETpP, BOJIBTMETP, PEOCTAT, UCTOUHUKU
TOKa, 3JIeKTpOHarpeBaTebHbIe puoopHI,
AIIEKTPOOCBETUTENBHbIE npudopBHl, TEPMOMETD
COMPOTUBIIEHUS, BAaKYyMHBIH JUOJ, TEPMHCTOPHl U
(oTOpPE3UCTOPHI, MOJYIIPOBOAHUKOBBIN MO/, TAIbBAHUKA.

IIpoBeneHne HKCHEpPUMEHTA: M3YyYEHHE CMEIIAHHOTO COEIUHEHUS
pesuctopoB; usMepeHne OJIC MCTOYHMKA TOKa M €ro BHYTPEHHETO
COIIPOTHUBIICHUS; HaOmroneHue snekTponnsa. OneHka aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX IOTPEIIHOCTeH H3MEpeHU (U3NYECKUX BEIMYUH.
OObsicHEeHHEe TPUHLMIIOB JEHCTBUS U  YCJIOBUHM  0€30MacHOro
IIPUMEHEHHs aMIIepMeTpa, BOJIBTMETPA, PEOcTara, MCTOYHUKOB TOKA,
AIIEKTPOHArpeBaTEeNbHbIX U AJIEKTPOOCBETUTENBHBIX  MPUOOPOB,
TEPMOMETPA COINPOTUBIICHUS, BAKYYyMHOI'O JHOJAA, TEPMUCTOPOB U
(GOTOPE3UCTOPOB,  NOJYNPOBOJHUKOBBIX  JHMOJIOB,  TaJbBaHUKU.
Pemenue pacy€THbIX 3a/1a4 ¢ BHO 3aJaHHOM (pru3nueckoi MOAEIBIO C
MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (hopmyn Tembl «llocTossHHBIN
ANIEKTPUUECKUI TOK». PacriozHaBaHue PU3NUECKUX SBIECHUN B yUeOHbBIX
OMbITaX U OKPYXAIOUIeH JKU3HM: DJIEKTpUUYecKas IPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMUUECKOE, MATHUTHOE ACUCTBUS TOKA. AHAIU3
AIIEKTPUYECKUX SIBIEHUN U MPOLIECCOB B LEMAX MOCTOSHHOIO TOKA C
UCIIOJBb30BaHUEM  3aKOHOB:  3akoH  Oma,  3aKOHOMEPHOCTH
MOCJIEA0BATENBHOIO M MapaluieIbHOTO COEAUMHEHMSI MPOBOJHUKOB,
3akoH Jlxoyns-Jlenna. OnucaHume W3ydEHHBIX CBOWCTB BELIECTB U
AIIEKTPUYECKUX SIBJIEHUM C HUCIOJIb30BaHUEM (U3MYECKUX BEIUYUH:
AIIEKTPUYECKUN 3aps], CWJIA TOKA, DJJIEKTPUYECKOE HaIpsHKEHHE,
ANEKTPUIECKOE COMPOTUBIICHUE, Pa3HOCTh moTeHIuanos, JJ1C, pabora
TOKa, MOIIHOCTb TOKa. Mcnonb3oBanne MHYOPMAIIMOHHBIX TEXHOJIOTHIi
JUIsL TIOUCKA, CTPYKTYPUPOBAHMSI, WHTEPHpPETAlMH U TMPEACTaBICHUS
uHpOpPMALUK TIPH MOJTOTOBKE COOOIIEHWH O NMPUMEHEHHH 3aKOHOB
MOCTOSIHHOTO TOKA B TEXHUKE U TEXHOJIOTHSIX.




11 kiaace

Pa3ned 1. DiekTpoanHaMHuKA

MarnuTtHoe moJie.
JIeKTPOMArHUTHA
Sl UHAYKIUS

[locTosiHHbIE MarHuUThl. B3auMopeicTBUE IMOCTOSIHHBIX
MarHuToB. MarauTHoe nosie. BeKTop MarHuTHOW MHAYKLWH.
[IpyHIMIT  Cyneprno3uUMM MArHUTHBIX Tosied. JluHuwm
MarHuTHOM uMHAyKuuMu. KapTuHa JMHUNA  MarHUTHOU
WHIYKUUU T0JS MOCTOSIHHBIX MarHUTOB. MarHuTHoe moJie
MPOBOJHMKA C TOKOM. KapTuHa JIMHUKA UHIYKIHHA
MarHUTHOTO IIOJII JUIMHHOIO MpPSIMOTO MPOBOJHHUKA U
3aMKHYTOI'O KOJIBLIEBOI'O INPOBOJAHHMKA, KAaTYIIKH C TOKOM.
OnbiT Opcrena. B3zaumojnelicTBre NPOBOAHUKOB C TOKOM.
Cuta Amriepa, e€ monynb 1 Hanpasiienue. Cuiia Jlopenia, eé
MOJAYJb U HampasieHue. [[BueHue 3apsKeHHOM 4acTHIbI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.
SIBneHue 3yeKTpoMarHuTHOM HHAyKUMH. [loTOK BekTOpa
MarHUTHOW MHIYKIIHH.

DIIEKTPOABUKYILAS cuia MHIYKIUU.
AJIEKTPOMATrHUTHOM MHAYKIMU Papanes.
BuxpeBoe aiekTpUuecKOoe NoJe. DIEKTPOABMKYILAs CHIIA
WHIYKIIUM B TPOBOJHHUKE, ABMKYIIEMCS IMOCTYIATEIHHO B
OJHOPOJHOM MarHUTHOM IIOJI€.

[TpaBuno Jlenna. UHIyKTUBHOCTD. SIBI€HUE CAMOUHIYKIIHUH.
DIEKTPOABUKYILAS CUJIA CAMOUHAYKIINH.

DHeprusi MarHuTHOTO TIOJISI KAaTYIIKHA C TOKOM.
DNeKTpOMarHuTHoe moje. TexHuueckue ycTpoilcTBa U

3akoH

IIpoBeneHne KCIEPUMEHTA: U3YYEHHE MArHUTHOIO IOJIA KAaTyIIKH C
TOKOM; HCCJIEJOBaHHE AECUCTBUS IOCTOSIHHOIO MarHuTa Ha paMmKy ¢
TOKOM; HCCJIEI0BAaHUE ABJICHUS 3JIEKTPOMAarHUTHOM MHIYKIUHU. OLeHka
aOCONIOTHBIX M OTHOCUTENbHBIX  IOIPEHIHOCTEM  HM3MEpEeHui
¢uznueckux BenuuuH. OObsICHEHUE NMPUHLUIIOB IEHCTBUSA U YCIOBUI
0€3011acHOr0 MPUMEHEHHUS IIOCTOSIHHBIX MAarHUTOB, JIEKTPOMAarHuTOB,
IIEKTPOJBUraTEIIs, YCKOpUTENEH JJIEMEHTapPHBIX YacTHIL,
UHAYKIMOHHOW meun. PemeHue pacu€THBIX 3a/4ay Ha NPUMEHEHHUE
dopmyn Tembl «MarHuTHoe MoJie. DJIEKTPOMAarHUTHAs WHAYKIUS.
Pemenne kauecTBEHHBIX 3aJad C ONOPOW HAa H3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUYECKUE SIBJIEHUS TeMbl «MarHutHoe MoOJe.
DneKkTpoMarHuTHasi MHAYKUus». OnpesesieHne HallpaBiIeHUs BEKTOpa
WHAYKIIMM MarHUTHOTO IIOJI IIPOBOAHMKA C TOKOM, CHJIBl AMIepa u
cunel Jlopenna. Pacno3naBanme (usmueckux SBICHHWH B y4eOHBIX
ONbITaX M OKPYXAIOWIEH JKU3HU: B3aUMOJCHCTBUE MAarHuTOB,
AIIEKTPOMAarHuTHasT MHIYKOUS, JEHCTBUE MArHUTHOIO TIIOJsI Ha
IIPOBOAHMK C TOKOM M ABMXKYIIMNCA 3apsil. AHAIU3 2JIEKTPOMarHUTHBIX
SBJIGHUN C HUCIOJb30BAaHUEM 3aKOHA AJIEKTPOMATHUTHOW HHIYKIIMH.
Onucanue W3yYEHHBIX CBOMCTB BEIIECTB W AJIEKTPOMAarHUTHBIX
SBJIGHUM C HCIIOJIb30BAHUEM (DU3MUECKUX BEJIIMYUH: HMHIYKLUS
MarHMTHOTO IoJis, cwia Ammepa, cuna JlopeHna, MHAYKTHBHOCTb
KaTYILKH, SHEPTUS JIEKTPUUECKOTO0 U MAarHUTHOTO MOJIeH

HpaKTI/IT-ISCKOG HpI/IMeHCHI/Iei IIOCTOSHHBIC MAarHurhl,
AIEKTPOMArHHUTHI, ANEKTPOJBUTATEND, YCKOPUTENHU
E)J'IeMeHTapHBIX qacCTHull, I/IH)IYKL[I/IOHH&SI TI1ICYb
Pazgen 2. Kosiedanust 1 BOJTHBI
Mexannueckue u | KoneGarenpHas cucrema. CBoOomHble MexaHudeckue | VMcciemoBanue mnapamMeTpoB KoJeOaTebHOW CHUCTEMBI - TIEPHO/A,

3JIEKTPOMATHUTHBI
€ KoJie0aHus

kosiebanus. ['apmonnyeckue konebanus. [lepuoa, yacrora,
ammuityna u ¢aza konebanuil. IlpyXKMHHBII MasTHUK.
MaremaTuueckuii MasTHHUK. YpaBHEHHE TapMOHUYECKUX

YacTOThl, AMIUIMUTYAbl W (a3bl KojeOaHUil (NPYKUHHBIA W/Wn
MaTeMaTU4YecKuil MasTHUK). HaOmromeHune 3aTyXxarommx KoJieOaHUH.
VccnenoBanre CBOWCTB BBIHYXJIEHHBIX KosieOanuii. HaOmronenue




koneOanuii. [IpeBpaiieHune SHEPTUU NPH TaPMOHUYECKUX
konebanusax.  KonebGartenbHblit  KOHTYp.  CBOOOIHBIE
JJIEKTPOMAarHUTHBIE KoseOaHus B U/ICATEHOM
K0JIeOAaTeIbHOM KOHTYpE. AHAIOTHS MEKAY MEXaHUYECKHUMU
U JIEKTPOMAarHUTHbIMU KoseOanusimu. @opmyna TomcoHa.
3aKOH COXpaHEHUS SHEPTUU B HJICATHBHOM KOjeOaTeIbHOM

koHType. [lpencraBneHue o 3aTyxaromux KoleOaHUSX.
BreiHykIeHHbIE  MexaHHueckue KonebaHus. Pe3onanc.
Brinyxaennbie AIIEKTPOMArHUTHBIE KoJeOaHusl.

Ilepemennbiii Tok. CHHYCOMJANbHBIA IEPEMEHHBIA TOK.
MomHOCTh  NEPEMEHHOr0  TOKa.  AMIUIMTYJHOE U
JEUCTBYIOIIEE 3HAYCHUE CHUJIbl TOKAa W  HANPSKCHUS.
Tpancdopmarop. IlpousBonacTBo, nepenaya u norpediaeHue
JIEKTPUYECKOW JHEPruU. OKOJIOTMYECKHE PpUCKU MpuU
IIPOU3BOJICTBE 3JIEKTpOdHEpruu. KynbTypa HCHOIB30BaHUsA
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.

TexHuueckue ycTpoWCTBa M IPAKTHUECKOE IPUMEHEHUE:
ANEKTPUYECKUN 3BOHOK, TI'€HEPATOpP IEPEMEHHOIO TOKa,
JIMHUHM dJIEKTpoIepead

pesonanca. IIpoBeneHne sKclepuMEHTa: UCCIEI0BAaHUE 3aBUCUMOCTHU
nepruoaa MajbIX KoJIeOaHuit I'py3a Ha HUTHU OT IJIMHBI HUTHU W MAaCChI
rpy3a; UCCIEA0BaHNE IIEPEMEHHOIO TOKA B LIENIH U3 IIOCIEN0BATEIBHO
COCIMHEHHBIX KOHJEHCATOpa, KaTymKkh M pe3ucropa. OreHka
aOCOJIIOTHBIX UM OTHOCUTENBHBIX  IOTPEUIHOCTEH  M3MEpeHHi
¢usnueckux BenuunH. OObsICHEHUE NPUHLUIIOB JIEHCTBUS U YCIOBUI
0€30IacHOr0 TNPHMEHEHHUs] 3JIEKTPUYECKOro 3BOHKA, TeHepaTropa
IIEPEMEHHOT0 TOKA, JIMHUM JJeKTpolepenad. PenieHue pacd€THBIX
3ajjady C SIBHO 3aJaHHON (U3MYECKOH MOJENbI0 C MCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H (1)OpMy.H, OIMUCBIBAKOIINX MCXAaHHYCCKHUE U
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.

Onncanue MeXaHHYECKUX U QJICKTPOMArdHuTHBIX KoJIeOaHUA ¢
UCIOJIb30BaHUEM (PU3NYECKUX BEJIMUYMH: IEPUOJL M YaCTOTa KoJIeOaHHiH,
ammuTyaa u (asza xoneGaHMiA, 3apsi1 U CHJIa TOKA B TAPMOHHYECKUX
3JIEKTPOMArHUTHBIX KOJICOAHUSX.

Pemenne kadecTBEHHBIX 3agad C 0H0p0171 Ha M3YUCHHLIC 3aKOHBI,
3aKOHOMEPHOCTH, ONMCHIBAIOLINE MEXaHUYECKHE U DJIEKTPOMATHUTHBIE
KOJICOaHUSI.

PaboTta B rpynnax npu njiaHUpPOBAaHUU, IPOBEJCHUN U UHTEPIPETALUU
PE3YIbTAaTOB OIBITOB, W AaHAJIU3€C [JOIMOJIHUTCIBbHBIX MCTOYHHUKOB
uH(pOpMaIIUU IO TEME

Mexanuueckue W
3JIEKTPOMATHUTHBI
€ BOJIHBI

MexaHnnyeckue BOJHBI, YCIOBHS pacripocTpanenus. [lepuos.
CkopocTh pacnpocTpaHeHUs U IJuHa BOJIHbL. [lonepeunsie n
MIPOJIOJIbHBIC BOJTHBI.

WnTepdepenius u nudpaxius MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. ['pomMKkocTh 3ByKa. BwicoTa ToHa.
TemOp 3ByKa. DIEKTPOMarHUTHbIE BOJTHBI.

VYcnoBusi M3IMy4eHHUS] DJIEKTPOMArHUTHBIX BOJIH. B3ammHas
opueHTaus BeKTopoB E, B, U B 351eKTpOMarauTHOM BOJIHE.
CpolicTBa BIIEKTPOMATHUTHBIX BOJIH: OTpa)keHue,
npenoMIIeHue, TMospu3anus, Tudpaxius, HHTephepeHIINs.
CKOpOCTh AIEKTPOMArHUTHBIX BOJIH.
IlIkana AJIEKTPOMArHUTHBIX

BOJIH. HpI/IMeHeHI/IC

W3ydyenne oOpa3oBaHMsi M  pacHpOCTPAHEHUS TIONEPEYHbIX U
IIPOJIOJILHBIX BOJIH.
HabGmionenue oTpaxeHuss M NOpeIoMJIeHUs, UHTepdepeHun u

Tupakuu MexaHnuecKux BoyiH. HaGmroieHne cBsi3u rpOMKOCTH 3BYKa
U BBICOTBl TOHA C AMIUIUTYJOW W 4YacTOTOM KoJieOaHHH, 3BYKOBOTO
pe3oHaHca.

UccnenoBanue CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH:  OTpakK€HUE,
nperoMIIeHue, Mospru3anus, Judpakus, narepdepenius. N3yuenue
YCIOBUM UBIIYYEHUS AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOW OpHEHTAlUN
BekTOpoB E, B, 1 B anekTpoMarHuTHOM BoJiHE. M3yueHue npumMeHeHus
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY.
OOBbsiCHEeHHE TPUHIMIIOB JEHCTBUS H

yCIOBHI  0€30MacHOro




3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paguoOCBA3M M TelleBUACHMs. Panuonoxanus.
DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.
TexHudeckue yCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHUE!
MY3bIKaJIbHBIE HHCTPYMEHTBI, YJIbTPAa3ByKOBasl TUAarHOCTUKA
B TEXHUKE U MEJULMHE, Palap, paIuONPUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neup

IPUMEHEHHUS  MY3bIKQJIbHBIX  HMHCTPYMEHTOB,  YJIbTPa3BYKOBOMH
JUArHOCTUKM B TEXHUKE M MEAMIMHE, pajapa, paauonpuéMHUKA,
TelneBu3opa, aHTeHHsl, Tenedona, CBU-neun. Pemenue pacy€THbIX u
KAUeCTBEHHBIX 33Jad C OINOpPOH Ha M3yYEHHBIE 3aKOHBl U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE ACIPOCTPAHEHHE MEXaHUYECKHX U
AIIEKTPOMArHUTHBIX ~ BONMH.  Mcmonp3oBaHue — MH(OPMAIIMOHHBIX
TEXHOJIOTUH ISl TOMCKa, CTPYKTYPUPOBAHUS, HHTEPIpETalud U
OpeACTaBiIeHus HMHPOPMAIMM MpH TOATOTOBKE COOOIIeHUH 00
UCIIOJIb30BAaHUU JIEKTPOMArHUTHBIX BOJIH B TEXHHKE.

Yyactue B JOUCKyCCMM 00  3JIGKTPOMArHUTHOM  3arpsi3HEHUU
OKpY’Karollen cpebl.

Pabora B rpymnmnax npu njiaHUpOBaHUU, IPOBEACHUU U UHTEPIPETALUU
pe3ybTaTOB ONBITOB M aHAIU3€ JIOMOJHUTENIBHBIX HCTOYHUKOB
uH(pOpMalLUU 10 TEME

Onrtuka

I'eomerpuueckas ONTHKA. [IpsimonuneitHOe
pacnpocTpaHeHue CBeTa B OJHOpPOAHOM cpexae. JIyu cBera.
Toueunslii ucToYHMK cBeTa. OTpa)keHHWE CBeTa. 3aKOHbI
orpakeHust cBera. [locTpoeHne M300paKeHUH B IUIOCKOM
3epkane. [IpenomiieHne cBeta. 3aKOHBI IPEIOMIIEHUS CBETA.
AOCONIOTHBIHN MOKa3aTellb MPETOMIIEHUS. [TonHoe
BHyTpeHHee oTpaxeHue. IlpenenabHblii yroa IOJHOTO
BHyTpeHHero otpaxeHnusa. Jucnepcusi cera. CloxHBIN
coctaB Oenoro ceera. L{Ber.

Coluparonue ¥ paccewBarolmue JTUH3BL. TOHKas JMH3A.
@DOKYCHOE PAcCTOSTHUE U ONTHUYECKas CHUa TOHKOW JIMH3BI.
[TocTpoenune n300pakeHnii B COOMPAIOIINX U PACCEUBAIOIIINX
nunH3ax. @opMmyna TOHKOM JMH3BL. YBEIWYEHHE, JaBAEMOE
JIMH30M.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.
BonnoBas onrtuka. Wutepdepennus cera. KorepeHTHble
HCTOYHUKH.

VYcnoBus HaOI0IeHNS MAKCUMYMOB I MUHUMYMOB

B MHTep(EepeHLIMOHHOM KapTUHE OT JBYX CHH(a3HbIX

WN3yueHue sBIIEHHUS TOJHOIO BHYTPEHHErO0  OTPAXKEHHs, €ro
MIPUMEHEHHUS B CBETOBO/IE.

N3yuenue Mmozenelr MUKpPOCKOIIA, TEJIECKONA.

[TonyueHue criekTpa ¢ MOMOLIbIO MPU3MbI U JUPPAKIIMOHHON PEILIETKH.
N3Mepenne nokasaress MpeaoMIeHUs CTEKIIA.

UccnenoBanue CBOMCTB N300paKeHUI B JIMH3AX.

OObsicHEeHHe TPUHLUIOB JIEHCTBUS U  YCJIOBUH  0€30MacHOTO
MIPUMEHEHHUS OYKOB, JIYIbI, (hoTOANMmapara, MPOCKIIMOHHOTO arnmapara,
MHUKpPOCKOTIA, TEeJEeCKONa, BOJOKOHHOW ONTHUKH, IU(PaKIMOHHON
PEWETKH, TTOJIAPOUIA.

Pemmenne pacu€THBIX 3a/1a4 ¢ SIBHO 33JJaHHON (hPU3MUECKON MOAENBIO C
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (OPMYJT TE€OMETPUUYECKOM
ontuku. IlocTpoeHne u omnucaHue WU300paKEHUsS, CO3/1aBAEMOTO
IIJIOCKUM 3€pKaJIOM, TOHKOM JINH30M.

PaccmoTpenue npenenoB NpUMEHUMOCTH T€OMETPUYECKON ONITHUKH.
Pacno3naBanue Qu3nMyeckux SBICHUH B ONbITAX U OKpY)KaoLIei
JKA3HUA: NPSIMOJIMHEMHOE PACIpOCTPaHEHHUE CBETa, OTPaXEHUE,
npenoMieHue, uHTepdepeHnns, Tudpakius U TMOJSIpU3aIus CBETa,
qucnepcus cBeta. M3yueHue ycnoBuil HaOMIOJIEHUST MaKCHUMyMOB U




KOI€pEHTHBIX UICTOYHHUKOB.

Hudpakuus cera. dudpakumonnas pemérka. YcCloBHE
HaOJIIOAEHUS  IVIABHBIX ~ MAaKCUMyMOB IIpU  MaJ€HUU
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.
[Tonsspu3zanus ceera.

TexHudeckue yYCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE:
OuKkd, Jyma, (oroamnmapar, IPOSKLUHOHHBIA ammapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PPaKIINOHHAS
pEIIETKA, TOJISIPOUL

MUHUMYMOB B HHTEPPEPEHIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOTE€PEHTHBIX UICTOYHUKOB.

VYcnoBue HaONMOIEHUS TJIABHBIX ~MAaKCUMYMOB TMpH  MaJIeHUU
MOHOXPOMATHYECKOTO CBEeTa Ha AUQPPAKIMOHHYIO PEIIETKY. AHammu3
ONTUYECKUX  SBIEHUI C  HCHOJB30BAaHHWEM  3aKOHOB:  3aKOH

IPSIMOJIMHENMHOIO PAcIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI IperomiieHust cBera. OnucaHue ONTHYECKUX SIBICHUHM C
UCTOJIb30BaHUEM (PU3MYECKHX BENWYHMH: (DOKYCHOE pAacCTOSHHE U
ONTHYECKAsl CUJIA JIMH3BI

Pazjien 3. OcHOBBI cienMaIbHOM Teopun OTHOCHTEAbHOCTH (najiee - CTO)

OcHOBBI
crenuaJbLHOMI
TeOpHUH
OTHOCHUTEJbLHOCTH

I'paHunibl  NPUMEHUMOCTH  KJIACCHYECKOM  MEXaHHUKH.
[Toctynatel  cneUHAIBHOM  TEOPHUM  OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIUIT OTHOCUTEILHOCTH DUHINTEHHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU
Y COKpAIllEHHE JUTMHBL. DHEPTHUS U UMITYJIbC PEIATUBUCTCKON
gactuipl. CBsI3p Macchl C DSHEPrHE U HMMIYJIbCOM
PEISATUBUCTCKOM YaCTUIIBI. DHEPTUS TIOKOS.

Pemennie kauecTBEHHBIX 3a/lad C OMOPO Ha M3y4EHHBIE MOCTYJAThI
CTO.

Hcnonp3oBanne HWHGOPMAIMOHHBIX  TEXHOJOTHH  JUIS  TIOMCKA,
CTPYKTYPHUPOBAHUS, MHTEPIPETAIMA W TIPEACTABICHUS WH(MOpMAIHN
IpUd  TOATOTOBKE  COOOIICHWH O TpaHUIAX NPUMEHUMOCTH
KJaccuueckoil Mexanuku u ocHoBax CTO

Pa3nea 4. KantoBas puszuka

JJIeMEeHThbI
KBAHTOBOM ONITUKH

®otonbl. Popmyna [lnanka cBsi3u >Hepruu (HOTOHA C €ro
yacToTOW. OHeprus u wumnynbc (oToHa. OTKpbITHE H
uccinenoanne ¢oroddpdekxra. Ombitel A.I'. Cronetosa.
3akoHbl (Qorodddexra. VYpaBHeHHe OWHIITEHHA A
doroaddekra. «Kpacnas rpanuna» pororddexra. JlaBienne
cseta. Onprtsl [1.H. Jlebenena.

XUMHUYECKOE JECUCTBUE CBETa. TeXHUUYECKUE YCTpOMCTBA U
NpPaKTUYEeCKOe MpHUMEHEHHEe: (OTOITEMEHT, (OTONATUHUK,
COJIHEUHas1 OaTapest, CBETOIUO/

HaGnronenue ¢ortoaddexra Ha yCTaHOBKE C LIMHKOBOW TIIACTMHOM.
HccnenoBanue 3aKk0HOB BHELTHETO GoTOdPdeEKTa.

OObsicHEeHME  OCHOBHBIX  INPHUHLUUIOB  JEMCTBUS  TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: POTOIIEMEHT, (POTOIATUHK, COTHEUHAsS OaTapes,
CBETOAMO; U YCIOBHH MX 0€30MacHOr0 NpUMEHEHUs B MPaKTHYECKON
KHU3HH.

Pemenne pacu€THBIX 3a/1a4 ¢ SIBHO 3aJIaHHON (DU3HUECKON MOJENbIO C
UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB U ()OpMYJ KBAaHTOBOH ONTHKH.
Pemrenne kauecTBEHHBIX 3aJad C ONMOPOH Ha HM3yYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOM onTuku. Pacno3naBanue ¢Qusnueckux
SIBJICHUM B Y4EOHBIX OMBITAaX: (POTOIIEKTpUUECKU d(PdeKT, cCBETOBOE
JTaBJICHUE.

Onucanne W3y4eHHBIX KBAHTOBBIX SIBJICHUI W IPOIIECCOB




c UCIIOJIb30BAHUEM buzndeckux BEJINYHH: CKOpOCTh
AJIGKTPOMATrHUTHBIX BOJIH, JUTMHA BOJIHBI M 9acTOTa CBETA, JHEPTHs U
UMITYJIBC (JOTOHA.

CtpoeHue aToma

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo
paccesHuIo a-yactuu. [lnanerapnas moznens aToMa.
IToctynate! bopa.

W3nydenue u nornoiieHue GoToOHOB IIPpH NEpeXose aToma ¢
OJIHOT'O YPOBHS 3HEPruuU Ha APyroi. Buibl CiekTpos.
CrieKkTp ypOBHEW SHEPruM aTOMa BOJOPOAA.

BousiHoBBIE cBOMCTBa yacTul. Bosiabl ne bpos.
KopnyckyJIipHOBOJIHOBOW yaau3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHUE.

TexHUuecKue yCTpOMCTBA U PAKTUYECKOE IPUMEHECHHE:
CHEKTpaJIbHBIN aHaIu3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBIN
KOMIIBIOTED

Nzydenne moaenu ombita Pesepdopaa. [IpoBeneHne skcriepuMeHTa 1mo
HaOMO/IeHUI0 JHHeH4yaroro crnektpa. OreHka aOCONIOTHBIX U
OTHOCHTEJIbHBIX ITOTPEIIHOCTEH N3MEPEHUI (PU3NUECKUX BETHUHUH.
Wzydyenue monenu atoma: TomMcoHa, IUIAHETApHOW MOJIENM aTOMa,
Mozenu aroma bopa.

W3ydeHue cnekTpa ypoBHEW sHepruu aroma Bojopona. OObsicHeHue
NPUHLMIIOB JEWCTBUA U  YCJIOBUH O€30MaCHOTO INPUMEHEHUS
CHEKTPOCKOIIa, Jazepa, KBAaHTOBOI'O KOMIIBIOTEPA.

Pemenne kadecTBEHHBIX 3agady C 0H0p01>'1 Ha M3YUCHHLIC 3aKOHBI,
3aKOHOMEPHOCTH U (hu3nuecKue siBieHus no teMe «CTpoeHue aToma.
PacnosHaBanme  (Qu3uuecKkMx SBICHUH B  Y4EOHBIX  ONBITaX:
BO3HUKHOBEHHUE JIMHEWYATOTO CIIEKTPa U3TYYeHUs. AHAIN3 KBAHTOBBIX
IIPOLIECCOB U SIBJIEHUH C MCII0JIb30BaHUEM NocTyaToB bopa.

ATOMHOE PO

DKCIEPUMEHTHI, TOKA3bIBAIOIIUE CII0KHOCTh CTPOCHUS SpA.
OtkpeiTie paauoaktuBHOCTH. OmbITel  Pesepdopma mo
ONpEACIECHUIO  COCTaBa  pPaJAMOAKTUBHOIO  M3JIY4CHHS.
CgoiictBa anbda-, Oera-, ramma-usiydeHus. BrusHue
paZOaKTUBHOCTH Ha )KMBBIE OPIaHU3MBI.

OtkpriTHE IpOTOHA U HeWTpoHa. Hyknonnast mozaens aapa I’
eitzenOepra-lBaneHko.

3apsn saapa. MaccoBoe uucio sigpa. M30Torsbl.
Anbda-pacnaa. DNeKTpOHHBINA U O3UTPOHHBIN OeTa-pacma.
["amMa- u3nydeHue. 3aKoH paAoaKTUBHOIO pacraja.
OHeprus CBsI3W HYKJIOHOB B sjpe. SnepHsie cuibl. Jledekr
Macchl Apa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

Snepusiii peaktop. TepmosinepHsiii cuHTe3. [Ipobiembr u
NEPCIIEKTUBBI SAEPHOMN SHEPTETHKH.

DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTeTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

M3y4eHne OSKCIIEPUMEHTOB, [OKa3bIBAIOUIMX CIOXHOCTh CTPOCHUS
aTOMHOTO Sipa.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (poTorpadusm). M3yuenue
STIEPHBIX CHJI, SEPHBIX PEaKIUii CHHTE3a W Paclajia, TEPMOSICPHOTO
CHHTE3a.

W3ydenue HykJIOHHOM Mozenu siipa [ eiizen6epra-lBaneHxko.
OObsicHEeHME YCTpoWicTBAa M TPUMEHEHHUs JI03UMETpa,
BuiibcoHa, simepHOro peakTopa, aTOMHOU OOMOBI.

Pemenue 3a1a4 ¢ onopoi Ha MOJY4YEHHBIE 3HAHUS, B T.4. O 3apsje U
MacCOBOM YHCJIE sIpa.

Pacnio3HaBanue (u3nueckux SBICHUH B Y4eOHBIX ONBITAX U B
OKpY Karomien KHU3HU: €CTEeCTBEHHAs " HCKYCCTBEHHAS
panmoakTUBHOCTh. OmNuUCaHWe KBAaHTOBBIX SIBIEHUI U TPOLECCOB C
UCTIONB30BaHUEM (DM3WYECKHX BEIUYMH: TEPHOJ  MOJypacraja,
SHEPTHUs CBS3U aTOMHBIX SAEp, JePEeKT MacCHl siIpa.

AHaM3 TPOLECCOB W SBICHWH C WCIIONB30BAaHHEM 3aKOHOB W
MOCTYJIATOB: 3aKOH COXPAHEHMs DIEKTPUYECKOTO 3apsiaa, 3akKoH

KaMCPhbI




Metonpl HaOMIOJAEHUS W PETHCTPALMHM  SJIEMEHTapHBIX
YacTHII.
DyHIaMEeHTAIbHBIE B3aUMOJIEHCTBUSL. Enuncrso

¢u3uueckoil kapTUHBI MHpa. TexXHHYecKHe YCTpOWCTBa M
IIPAKTUYECKOE IIPUMEHEHHE: 03UMETp, Kamepa BuibcoHa,
SZIepHBIN peakTop, aToMHasi bomoa.

COXpaHEHHMs  MaccoOBOIO  4uCla, HocTynarel  bopa,  3akoH
pasMoOaKTUBHOIO pacnaja.

Yuactue B pabGore  kpymioro crojga  «®DyHIaMeHTaJIbHbIE
B3auMoJIeicTBHA. ENMHCTBO (PM3UUECKOM KAPTHHBI MUPAY.
Hcnonb3oBanue MHGOPMALMOHHBIX  TEXHOJOTMM Ui  IOMCKa,

CTPYKTYPUPOBAHUS, MHTEPIPETAlMA U TIPEACTaBICHUS HWH(OpMAIUU
IpU TOATOTOBKE COOOLIEHMH O INPUMEHEHHM 3aKOHOB KBaHTOBOM
(U3UKK B TEXHUKE U TEXHOJIOTHUAX, SKOJIOTUIECKUX ACTIEKTaX SACPHON
OHEPIEeTHUKHU.

Paszneu 5. Di1eMeHThI

ACTPOHOMHUH U ACTPOPU3UKHU

9J1eMeHTBI
ACTPOHOMHUHU H
acTpodu3uKu

OTaIbl pa3BUTHS ACTPOHOMHUU. [IpuknagHoe i
MHPOBO33PEHUECKOE 3HaUYCHHE acTpoHOMUH. Buj 3BE31HOTO
Heba. Cos3Be3nusi, sipKue 3BE3JBI, IUIAHETHI, MX BHIUMOE
nemwkenne. Comneunas cucrema. Comaie. CoaHeuHast
akTUBHOCTh. MicTounuk 3ueprun CosHua u 3B€3. 3BE3/1b1, MX
OCHOBHBIC XapaKTepUCTHKH. Jluarpamma «CHEKTpaIbHBIN
KJIACC -CBETHMOCTB». 3BE3/bI IVIABHOM I10CICI0BATEIHHOCTH.
3aBHCHMOCTh «Macca - CBETHMOCTBY» [JIs 3BE3M TJ1aBHOH
MOCJIEA0BAaTEIbHOCTH.  BHYTpEHHEE  CTpOEHHE  3BE3N.
CoBpeMEHHbIE TIPEACTABICHUS O TMPOUCXOXKIECHUU U
sposrrori CoJIHITA U 3BE311. DTalbl )KU3HU 3BE31. MIIeUHbBIN
[IyTs - Hama [" anaktuka. [lonoxxenne u amxenue CosiHIIA B
lNanaktuke. Tunbl ranakTuk. PagporajakTMKd U KBa3aphbl.
YeEpHble AbIpEl B sApax rajakTuk. BeeneHnnas. Pacimpenue
Bcenennoii. 3akon XaO6usa. Pa3z6eranue ramnaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3nyyeHue.
Macmtabnast  ctpykrypa Bcenennoid.
Hepeménnsie mpoOieMbl acCTpPOHOMUU

MeraranakTuka.

[TogroroBka cooOmeHnii 00 JTamax pa3BUTUS AaCTPOHOMHUHU, O
MIPUKJIATHOM U MUPOBO33PEHUYECKOM 3HAUEHHH aCTPOHOMHUHU, O METO1axX
MOJIyYEHUSI HAYYHBIX AaCTPOHOMMYECKHUX 3HAHHUM, OTKPBITHSIX B
COBPEMEHHOI acTpoHOMUH. MI3yueHne COBpeMEHHBIX IIPEICTABICHUM O
npoucxoxaeHun u sBomounn ConHua u 3BE€3a. W3ydyenuwe TuIoB
rajlakTUK, paJIMOTrajlakTUK U KBa3apoB. V3yueHue nqBuxKeHHs HEOSCHBIX
TeJI, BOJIIOUMU 3BE3N U BcCelleHHOM, MpOIECCOB, MPOUCXOIAIIMX B
3BE31aX, B 3BE3AHBIX CHUCTEMAX, B MEXIAJIAKTHYECKON Cpene,
MacmTabHoil cTpykTypsl Bcenennoi'. OOBsSICHEHHE pacUIUpEHUS
Bcenennoii Ha ocHOBe 3akoHa Xa60ma. [loaroroBka k OOCYXACHHIO
HEpENICHHBIX TpoljeM acTtpoHoMuu. [IpoBeneHue HaOMIOAECHUN
HEBOOPYXEHHBIM TIJIA30M C  HCIOJB30BAaHHMEM  KOMIIBIOTEPHBIX
NPWIOKEHUN ISl ONpeeNeHUs] MOJIOKEHNUs HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31us CEBEpPHOro MOJIyIIapus M
SAPKUE 3BE3BL.

[TpoBenenue HabOar0A€HUI B Teneckon JIyHsl, uianeT, Mneunoro ITyTu.
VYyacTue B JUCKyCCUU O HEPEIIEHHBIX IPpobiieMax aCTPOHOMHHU

Paszpnen 6. O0o01maomee NnOBTOpeHue

O0o0maroniee
NMOBTOPEHHE

O06o0011eHNe U cUcTeMaTH3alus COIepPKaHMs Pa3/ieNioB Kypca
«Mexanukay, «MonekymnspHas Gu3MKa U TEPMOAMHAMUKAY,
«QnektpoauHamukay, «Komebanuss um BONHBIY, «OCHOBBI

VYyactue B AUCKYyCCUU O PONK (DM3MKU M aCTPOHOMHH B Pa3IHUYHBIX
chepax paesTenpbHOCTH uenoBeka. [loaroroBka cooOIIEHUN O MecTe
(bU3MYECKON KapTUHBI MUPA B PSIIY COBPEMEHHBIX MPEICTaBICHHUMA O




CIeIUaIbHON TEOpUH OTHOCHTENLHOCTHY», «KBaHTOBas
¢u3uka», «IJIeMEHTHl aCTPOHOMUU M acTpodus3ukm». Poib
(HU3UKH ¥ ACTPOHOMUY B SKOHOMHUYECKOH, TEXHOJIOTHYECKOH,
COIIMATIBHOM M 3THUYECKOH cepax AesTeIbHOCTH YelOBeKa,
ponb M MecTo (U3MKM W acTPOHOMHUH B COBPEMEHHOI
HAay4YHOH  KapTWHE MHUpa, 3HAYCHHE OMHCATEIILHOM,
UCTEMAaTU3UPYIOUIeH, OOBSICHUTENBHONW U MPOTHOCTUYECKON
byHKUni GU3NUECKO TEOpHH, poib (pU3nYecKoi Teopuu B
dopMUpOBaHUU TIpEACTaBICHUH O (U3NYECKOW KapTUHE
MHUpa, MECTO (U3NYECKON KapTHHBI MHpa B OOIIEM psIy
COBPEMECHHBIX €CTECTBEHHO-HAyYHBIX IPEACTaBICHUNA O
pUpoJIe.

IPUPOJE.

BemonHenne y4eOHBIX 3aJaHUN, JEMOHCTPHUPYIOIIMX OCBOCHHUE
OCHOBHBIX MOHATUH, (PU3MUECKUX BEIUYUH M 3aKOHOB Kypca (U3HKHU
10-11 xnaccos




TEMATHUYECKOE IINTAHUPOBAHHUE

106 KJIACC
KoauyecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM K 0 JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n NpOrpamMmbl Bcero p;g[OTTI::HbHHe p;)g::::quKne o0pa3oBaTe/bHbIE PECYPChI
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU S
1.1 DH3HKA M METO/IEI HAYHOTO 2 Bu6miorexa LIOK https:/m.edsoo.ru/7f41bf72
MTO3HAHUS
Utoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 12 1 bubnuoteka L{OK https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 15 1 bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHHKE 9 1 1 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro mo paszneny 36
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
3.1 OCHOBEI MOIEKY IAPHO- 11 1 1 Bu6mmoreka ITOK https://m.edsoo.ru/7f41bf72
KHHETUYECKON Teopuu
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
3.3 ATpEraTHBIC COCTOAHIM 5 bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
BemiecTBa. Ma3oBbIE MEPEXOAbI
Hroro no pasneny 26
Paznen 4. JIEKTPOJANHAMUKA
4.1 DnexTpocTaTHKa 12 1 bub6nuoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 HOCTOAHHRII OIICKTPHHICCKHH TOK. 21 1 2 bu6nmoreka [{OK https://m.edsoo.ru/7f41bf72
TokH B pa3iuyHbIX Cpenax
Hroro no pasneny 33



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

PesepBHOoe Bpems 3)

OBIIEE KOJIMYECTBO YACOB I1O

ITPOTPAMME 102

10B KJIACC

HaumeHoBaHue pa3iesioB M TeM

KoauuecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne n/m Kontpoabnesie  IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3KKa ¥ METOJIbI HAYYHOT'O TIO3HAHUS 2 https://m.edsoo.ru/AVIAWVNQO
Utoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SN0O2MCWXU
2.2 Junamuka https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 1 1 https://m.edso0.ru/86NRCXHA7
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBEI MOIICKY IAPHO-KHHCTHHECKO 9 1 https://m.edsoo.ru/[HRGV8NOPE
TEOpUHn
3.2 OCHOBBI TEpPMOIMHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6ERS9
3.3 ATPEraTHEIC COCTOSHIA BEILIECTB. 5 https://m.edsoo.ru/HSM355JCH
da30BBIC IEPEXO/IBI
Uroro mo pazneny 24



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH

Pa3nea 4. JIEKTPOJIUMHAMUKA

4.1 DneKkTpocTaTuka 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 HOCTOAMHBIH DIIEKTPUHECKHt TOK. 12 1 1 https://m.edso00.ru/GEWTDQXWW
Toku B pa3nu4uHBIX cpenax
Uroro no pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOI'PAMME

11B KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBo yacoB

DJIeKTpPOHHbIe (LM (POBHIe)

Ne i/m Konrpoabnbsie IIpakruyeckue
0
NPOrpamMmbl Bcero paBoTLI paBoThI o0pa3oBaTejbHbIe pecypchl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHOe noje. IJIeKTpOMarHuTHast 15 2 3 bubnmnoreka [JOK
’ WHIYKIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 15
Pa3nen 2. KOJIEBAHUS U1 BOJIHBI
21 MexaHu4yecKkue U 3J1€KTPOMArHUTHBIE 18 1 bubnmnorexka HOK
' Kose0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHW4YeCcKHe U AJIEKTPOMAarHUTHBIE 8 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
23 Onuia 21 ! 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 47



https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUY OTHOCUTEJBbHOCTH

31 OcCHOBBI crielIUAILHOM TEOPUH 4 1 bu6nuoreka [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3znea 4. KBAHTOBAS ®PU3UKA
. bu6nuoreka [IOK
4.1 OneMeHThl KBAHTOBOM ONTUKU 6 https://m.edsoo.ru/7f41c97¢
bubnnoreka IIOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOmHOE A7IpO 12 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 22
Paznen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU
bubnnoreka IIOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 1 https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 7
Pazngen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnuoreka [IOK
6.1 Obodmaromee nosropennue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

116 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne /i Konrpoabusie IIpakTuueckue
MPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Paznen 1. JIEKTPOJAUNHAMUKA
M .
11 ATHHTHOE NOIE. EKTPOMATHHTHAA 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHTYKITUS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
M
2.1 CRAHMHACCHUE H SNCKIPOMATHHTHNE 9 1 https://m.edso00.ru/3TLNQKPG6
KoJieOaHus
2.2 Mexaitieckite i S1CKTPOMATHHTHBIC 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OcHOBEI crenualabHON TCOpHUU
OTHOCHUTCIBHOCTHU

3.1

Hroro no pazneny

4

1

https://m.edsoo.ru/AQUCOVDK?2

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 DeMeHThI KBAHTOBOI ONTHKH

https://m.edsoo.ru/8WOVAWQORS

4.2 Crtpoenue aToma

4.3 ATOMHOE S1pO

https://m.edsoo.ru/HSBEAOOEA

https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro mo pazneny 15

Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHA
5.1 ‘ DJIeMEHTHI aCTPOHOMHU U aCTPODHU3UKH 7 1 https://m.edsoo.ru/3EODEKXI9

Uroro no pasneny 7

Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 ‘ O6o0mu1aromee MOBTOPEHUE 4 https://m.edsoo.ru/O2JEGZCIM
Utoro no pazneny 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpelHero 001ero odpa3oBaHusi

10.1

JIeMOHCTpHpOBAaTh Ha TpUMEpax pojb M MeCcTO (U3MKH B (POPMUPOBAHUH
COBPEMEHHOM HAy4yHOM KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHHUKHU U

TEXHOJIOTWH, B TPAKTUYECKOU JIESITEIBLHOCTH JIIOICH

10.2

Y4uThiBaTh TPAHUIBl TPUMEHEHUS HW3YYCHHBIX (U3UYCCKUX  MOJICTICH:
MarepuaibHas TOYKa, MHepIUaibHas CHCTeMa OTCUETa, aOCOIFOTHO TBEPIOE TEIO,
WJICATIbHBIN T'a3; MOAEIN CTPOEHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN

AIIEKTPUYECKUI 3apsia — P peleHNH (PU3MIECKHX 3a1a4

10.3

Pacno3naBate ¢usuueckue siBiieHUs (Ipolecchl) U OOBACHATh MX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHUSI BEILIECTBA U
AJIEKTPOJIMHAMUKU: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE
JBU)KEHHUE, CBOOOAHOE TNaJeHue TeJl, JABU)KEHHE IO OKPYKHOCTHU, MHEPLHUS,
B3amMojeiictBue Ten; AuQQy3us, OpOYHOBCKOE JBIKEHHE, CTPOCHHE
KHUAKOCTEH M TBEPABIX TeN, H3MEHEHHEe o0bEéMa Tel TpH HarpeBaHWUU
(oxJ1aXk/1IeHNN), TEIUIOBOE paBHOBECHE, MCIapeHHe, KOHAEHCAIMs, IUIaBJICHUE,
KpUCTAJIJIM3aIUsl, KUMIEHUE, BIAXXHOCTh BO3/yXa, NMOBBIIICHHWE JaBJICHUS rasa
IIPU €ro HarpeBaHUHU B 3aKPBITOM COCY/I€, CBSI3b MEX/1Y [TapaMeTpaMH COCTOSIHUS

raza B U30Mponeccax; 3JICKTprusanusa T, B3aNMOJICHCTBUEC 3apaa0B

104

10.5

OnucelBaTh MEXaHHMYECKOE ABUXKCHUC, WCIIOJIb3Yys q)HSI/I‘IGCKI/Ie BCJIIMYHUHBI:
KOOpJuHara, IIyThb, IEPEMCHICHUC, CKOPOCTh, YCKOPCHUC, MacCa TeEja, CHUJIA,
HUMITYJIBC TECJId, KHHCTUUYCCKAaA SHCPTHsA, TIOTCHIHUAJIbHAA SHCPIrUsd, MCXaHNYCCKasd
pa60Ta, MCXaHUYCCKasA MOIIHOCTb, IpPU ONHWCAHHWMN TIIPABUJIBHO TPAKTOBATH
(1)H31/I‘-I€CKI/II\/'I CMBICJI HCIIOJIB3YEMBIX BCJIWYHH, HUX 0003HaUCHHUS U CAWHUIBI,
HaxoauThb (I)OpMy.]'IBI, CBA3BIBAIOIIUC JaHHYIO (I)I/ISI/ILIGCKYIO BCIIMYHUHY C APYT'UMHA

BCIN4YMNHaMU

OnuceiBaTh M3Y4YECHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIJIOBBIE SIBJICHUS,
UCHONB3Ys (pU3MUecKre BEIMYMHBI: JaBICHUE rasa, TemIepaTrypa, CpemaHss
KHUHETHYeCcKas SHEprust Xa0THYECKOTO JBHKEHUS MOJIEKYI,
CpelHEeKBaJapaTUiHas CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS
sHeprus, pabora raza, KOI((OUIMEHT TOJE3HOr0 JAEWCTBUA TEMJIOBOIO
JBUTATENS; TPH OMNMCAHWU TPABWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYMH, UX O0O3HAUEHHS U €AUHHIIBI, HaXOJIUTh (POPMYIIbI,

CBA3BIBAOIIKUEC JaHHYIO (1)I/I3I/I'-IGCKYIO BCIIMUYMHY C APYTUMU BEIIMYHHAM




10.6

OnuceiBaTh U3y4YEHHBIE AIEKTPUUYECKUE CBOMCTBA BEILECTBA U AJIEKTPUUYECKUE
sBJIEHUS (IIPOLECCHI), UCTIONB3YsI (PU3NYECKUE BEIIMUUHBL: SJIEKTPUUECKU 3apa/,
3IEKTPUYECKOE I10JI€, HAIPSKEHHOCTD I0JIS1, TOTEHI[MAN, PA3HOCTh IOTEHLIUAJIOB;
IpU ONHCAHWU MPABUIBHO TPAKTOBATh (PUIUUECKUN CMBICT HCIIOJIb3YeMbIX
BEJIMYMH, MX O0O03HAUYEHUS W EIUHMIIbI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIHE

JaHHYIO (PU3MYECKYIO BETUYHUHY C JPYTUMH BeTMYMHAMHU

10.7

10.8

10.9

10.10

aHAIM3UPOBATh (DU3MUYECKUE MPOLECChl W SBJICHUS, HCIONB3ysS (PU3NISCKUE
3aKOHBI U IPUHITUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u 111 3akonsr HeroToHa,
3aKOH COXPAaHEHUS MEXAaHWYECKOH SHEPrHH, 3aKOH COXPAHCHUs HMITYJIbCa,
MPUHIIMAIT CYNEPIIO3UIIMUA CHJI, TIPUHIIMIT PABHOIMPABHSI WHEPIMATBHBIX CHUCTEM
0TCY€Ta; MOJICKYJISIPHO-KMHETUYECKYI0O TEOPHIO CTPOSHUS BEIIECTBA, T'a30BbBIC
3aKOHBI, CBSI3b CPEIIHEH KHHETUYECKOM YHEPTHU TEIIJIOBOTO JTBUYKCHUSI MOJICKYII C
a0COJIIOTHOW TeMITepPaTypOid, IEPBbI 3aKOH TEPMOJIMHAMUKH; 3aKOH COXPaHCHHSI
AIIEKTPUUECKOTO 3apsina, 3akoH KyimoHa, mpu 3TOM pas3inyarh CIOBECHYIO
(GOpMYITHPOBKY 3aKOHA, €0 MaTEMAaTUYECKOE BBIPAKCHUE U YCIIOBUS (TPaHMIIBI,

00J1aCTH) MPUMEHUMOCTH

OOBICHATL OCHOBHEIE IMPUHIUIIBI JIEHUCTBUS MalluH, HpI/I60pOB N TCXHHUYCCKHUX
YCTPOﬁCTB; pa3ian4aTh yCJIOBUA UX 0€30I1aCHOTO UCIIOJIb30BaHUS B MMOBCEIHEBHOM

KHU3HU

BBIMONHATE  AKCHEPUMEHTBI 110  UCCICAOBAHUIO (U3UYCCKUX SBJICHUH |
MpoHeCcCOB € HCIOJB30BAHHUECM IIPSAMBIX M KOCBCHHBIX HSMGPGHHﬁ; IIpu 3TOM
dbopmynupoBaTh mpoOsieMy (3amady) M THUIOTE3Y Y4eOHOTO HSKCIEPUMEHTA,
coOupaTh yCTaHOBKY M3 TMPEINIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OMBIT U
(hopMynHpoBaTh BHIBOJIBI

OcyiecTBiATh MPSAMBIE U KOCBEHHBbIE U3MEpeHHs] (U3MUYECKUX BEIMYWH; MpPU
3TOM BI)I6I/IpaTI> ONITUMAJILHBIA CIIOCO0 HU3MCPCHUA U UCIIOJIB30BAaTh U3BCCTHBIC

METO/BI OLIEHKH ITOIPEIIHOCTEN U3MEPEHNIN

10.11

10.12

HccnenoBaTh  3aBUCUMOCTHM  MeXAy  (U3MYECKMMM  BEIMYMHAMH  C
HCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUM; MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
¢buKcupoBaTh PE3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UYECKUX BEJIWYHMH B

BUC Ta6J'II/II_[ u l"pa(bI/IKOB, ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

CobmoiaTh TpaBuiia 0€30MacCHOTO TpyAa MpPU TMPOBEIECHUU HCCICTOBAHHA B
pamMKax y4eOHOTo HKCIEpUMEHTa, y4eOHO-UCCIIEOBATEIbCKON M IPOEKTHOM
JESTETLHOCTH C UCIIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB U 1a00OPaTOPHOTO

obopynoBaHus

10.13

Pemate pacuérHpie 3a1a4n ¢ SBHO 33JJaHHON (PU3UUECKOW MOJEIBIO, UCTIONb3YS
(bu3nuecKre 3aKOHBI ¥ TPUHIIUIIBI; HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4ll BEIOUpATh
(bu3MUYeCKyI0 MOJeNb, BBIICHATh (HU3MYECKHe BEIHYUHBI U (OPMYJIBL,
HEOOXOUMBIC JJiA €€ PEIIeHHs, TPOBOIUTh PAacU€Thl U OIEHHWBATh PEATTbHOCTH

MOJIYYEHHOT0 3HAUeHUS (PU3HUECKON BEITMUUHBI




10.14

10.15

Pemrate kauecTBEHHBIC 3ala4yui: BBICTpaWBaTh JIOTMYCCKU HCIPOTUBOPCUHUBYIO
OCIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha M3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U

(bl/I3I/I‘ICCKI/Ie SABJICHUS

Vcnonb30Bath NpU pelieHUH Y4eOHBIX 3a/1ad COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJIOTUH I TIOUCKA, CTPYKTYPUPOBAHUS, NHTEPIPETALMHA U IIPEICTaBICHHUS
y4eOHOM M Hay4HO-TIOMYJSpHOM HMHGOPMAIMH, MOJYYCHHOM M3 Pa3ITHUUHBIX

HMCTOYHUKOB; KpUTHYECKH aHATH3UPOBATH MOTy4aeMyr0 HH(pOpMAIHIO

10.16

10.17

[TpuBoAMTH TpUMEPHI BKJIAZAA POCCHMCKHX M 3apyOEeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIEro MHUpa, B pa3BUTHE

TEXHUKH U TEXHOJIOTHI

Hcnonb30BaTh TEOpETUUYECKHE 3HAHUA MO (PU3UKE B MOBCEJHEBHOM KU3HU IS
obecrieyeHuss 0e30MacHOCTU MpH OOpallleHUMH C NpUOOpaMu U TEXHUUYECKUMH
yCTpOMCTBaMH, JUIsl COXpPAHEHUS 370POBbs U COOJIIOIEHUS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOUIEH cpefe

10.18

11 KUIACC

PaGorate B I'pynmne€ ¢ BBIIOJHCHUCM PA3JIMYHBIX COLHMAJIbHBIX poneﬁ,
IJIaHUPOBATb pa60Ty I'pyniibl, palluOHAJIBHO PaCIIpCACIsATh 00sA3aHHOCTH U
IUIAaHUPOBATh  ACATCIIBHOCTH B  HCECTAHAAPTHBIX CHUTyalUAX, aJACKBATHO
OLICHUBATDH BKJIazg Kaxaoro nus3 Y4aCTHHUKOB T'pyHnIibl B pemIcHuc

paccMaTpuBaeMoOi IPOOIeMbI

Kon

NpoBepsieMoro

pe3yJbTaTa

111

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHET0 001IEro 00pa3oBaHMsI

JleMoHCTpUpOBaTh Ha TpHUMeEpax poidb M MecTo (u3uku B GOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHUPA, B Pa3BUTHUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B MPAKTUYECKON JAEATEIBHOCTH JIOJIEH, LIEJIOCTHOCTh U €IMHCTBO

(u3nyeckoil KapTUHBI MUpa

11.2

VY4uTHIBaTh IPAHULIBI IPUMEHEHUS U3yYEHHBIX (PU3NUECKUX MOJENEN: TOUeUHBIN
JNEKTPUYECKUN 3apsll, siiepHas MOJENIb aTOMa, HYKJIIOHHAs MOJENIb aTOMHOTO

A7Ipa IpU PelIeHnN PU3NUECKUX 3a1a4

11.3

Pacno3HaBarh (1)I/I3I/I‘-IeCKI/IC SABJICHUA (HpOL[CCCBI) U OOBICHATH UX HA OCHOBE
3aKOHOB QJICKTPOAUHAMHUKNU u KBaHTOBOM (I)I/I3I/IKI/IZ QJICKTpHUYCCKad
MMPOBOAMMOCTD, TCIIJIOBOC, CBETOBOC, XMMHUUYCCKOC, MarHUTHOC JIGf/iCTBPIH TOKa,
B3aHMOJICHCTBHE MAar"HuToOB, OJICKTPpOMardHuTHas HHIAYKOWA, JI@I)iCTBI/IG
MAaroMuTHOro 1mojig Ha MHOpPOBOJHHUK C TOKOM H HBH)KYMHﬁCH 3apsan,
QJICKTPOMArHuTHBIC KoJIeOaHHs U BOJIHBI, HpﬂMOJ’IHHCﬁHOC PacnpoCTpaHCHUC

CBeTa, OTpakeHUe, MpeJoMIIeHHe, UHTeppepeHLus, TudpaKius U TOISpU3aLHs
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CBeTa, Aucrepcus cBeta, porodnekrpuaeckuii 3hdexT (poroaddekr), cBeToBOE
JIaBJICHWE, BO3HMKHOBCHHE JIMHEHYATOro CIEKTpa aromMa  BOJIOPO/a,

€CTECTBCHHAA U UCKYCCTBCHHAs PaaANOaKTUBHOCTb

OnuceiBaTh HM3y4CHHBbIE CBOMCTBA BelIECTBa (JIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKUE,  JJIEKTPUYECKYI0  MPOBOJUMOCTb  pa3IWYHBIX  Cpel) U
AIEKTPOMArHUTHBIC SBIICHUS (TIPOIECCHI), UCIOJIB3Ys (DU3UYECKHE BEITUYHHBIL:
NEKTPUYECKUH 3aps]], CHJIa TOKa, AEKTPUUECKOE HAMPSKEHHUE, IEKTPUUECKOE
CONPOTHUBIIEHUE, pa3HOCTh moTeHuuanon, OIJC, pabora TOKa, HMHIYKIHS
MarHMTHOTO MOJs, cuia Amrmepa, cuia JlopeHlla, HHAYKTUBHOCTh KaTYIIKH,
SHEPTUS IEKTPUIECKOT0 U MATHUTHOTO TMOJICH, IEPUOJI U YacTOTa KoyieOaHui B
Koje0aTeNnbHOM KOHTYpPE, 3aps] M cujla TOKa B IPOLECCE IapMOHHYECKHX
ANEKTPOMArHUTHBIX KoJieOaHUW, (OKYCHOE pPACCTOSHUE M ONTHUYECKas Cuiia
JUH3bI; TpPU OMNHUCAHWU TPABWIBHO TPAKTOBaThb (PUIUYECKUI  CMBICI
WCIIOJIb3YEMBIX BEIIMYUH, UX OO0O3HAUCHUS W CIUHHIIBI; YKa3bIBaTh (HOPMYIIHI,

CBA3BIBAOIINEC JaHHYIO (1)I/I3I/I‘IGCKYIO BCJIMYNHY C APYI'UMU BCIMYNHAMU
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11.6

11.7

11.8

11.9

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SBJICHUS U IPOLECCHl, MCIOIb3Ys
¢u3nyecKkue BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, HEPIUs U MMIYJbC (OTOHA, NMEPUOJ MOJypacnaga, SHeprus
CBSI3M AaTOMHBIX s/Iep; IPHU ONHCAHWU IPABWIBHO TPAaKTOBaTh (U3MUYECKUI
CMBICJI MCHOJb3YEMbIX BEIMYMH, MX OOO3HAYEHUs WM E€IUHUIIbI, yKa3blBaTb
(GopMyIibl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0O BEIUYHMHY C JPYyTUMHU

BCIMYMHAMU, BBIYUCIIATE 3HAUYCHUC (I)I/ISI/I‘ICCKOI\/'I BCJIIMYHUHBI

AHanu3upoBaTh (pU3MUECKHE TMPOIECChl M SBICHHS, HCIONb3YS (PU3NUYECKUE
3aKOHBI ¥ IPUHLHUIIBL: 3aKOH OMa, 3aKOHBI ITOCIIEI0BATEIBLHOT0 U NapaJIJIEIbHOTO
COEAMHEHHS TPOBOJIHUKOB, 3aKOH /[0yt — JIeHIa, 3aKOH 3JIEKTpOMarHuTHON
WHIYKIIAA, 3aKOH TMPSMOJIMHEHHOTO pAaclpOCTPAaHEHHs] CBETa, 3aKOHBI
OTpa)K€HUs CBETAa, 3aKOHBI NPEJIOMIICEHUSI CBETA, YpaBHEHHE ODWHINTEHHA IJis
¢dotorddekTa, 3aKOH COXPAHEHHUsI SHEPrHM, 3aKOH COXpPAHEHUs HMIIYJbCa,
3aKOH COXPaHEHMS JJIEKTPUUECKOTO 3apsa, 3aKOH COXPAHEHHUST MacCOBOTO
yucia, noctyjaaTel bopa, 3akOH pagnoakTUBHOTO pacnaja; Ipy 3TOM pa3jinyaTth
CIOBECHYI0 (OPMYIMPOBKY 3aKOHAa, €ro MAaTeMaTHYeCKOe BBIpaXKEHUE U

ycaoBus (TpaHuUlIbl, 00J1aCTH) MPUMEHUMOCTH

Onpenenarb HanpaBieHUE BEKTOPAa MHAYKIIMM MarHUTHOTO MOJIsl MPOBOJAHMKA C
TOKOM, cHJIbl Amrniepa u cuibl JIopeHa

CTpouTh U ONMUCHIBATh U300pAKEHUE, CO3/IaBAEMOE TNIOCKUM 3€pKalioM, TOHKOM
JINH30H1

BBIMOMHATE  AKCIIEPUMEHTHI TI0  HCCICIOBAHUIO (U3MYECKUX SIBICHUH U
MPOIIECCOB C HCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX WM3MEPEHHI; MPH ITOM

dbopmynupoBathk mpobiemy (3agady) M TUIOTE3y Y4eOHOTO JKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO 00OpYIOBaHUS, MPOBOIUTH OIBIT U

(GbopMyIHpOBaTh BHIBOJIBI

11.10

11.11

OCYH_IGCTBJISITB IMPpAMBIC U KOCBCHHBIC W3MCPCHUA (I)I/I?;I/I‘ICCKI/IX BCJIMYHMH, IIpU
3TOM BBI6I/IpaTB OIITHUMAJIBHBIN COCO0 HN3MCEPCHUA U HCIIOJIB30BAaTh M3BCCTHBLIC

METOJbI OICHKU HOI‘peHIHOCTeﬁ I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEJIUYHMH C MCIIOJIb30BAaHUEM IPSIMBIX
M3MEPEHUH; MPHU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHUPOBATH PE3yJbTaThI
MOJTyYCHHOM 3aBUCHUMOCTH (PM3UYECKUX BEIMYMH B BHJE TAOIUI] U TpaduKOB,

ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCICA0OBaHUA

11.12

11.13

11.14

CoOnronath mpaBmiia 0€30MacHOTO TpyZAa MPU MPOBEACHUH HCCICIOBAHUN B
pamMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-UCCIICIOBATEIBCKOW U TPOCKTHOM
NCSTCIIbHOCTH  C  HWCIIOJIb30BAHHEM  HM3MEPUTEIBHBIX  YCTPOHCTB U

1ab0paTopHOTro 000PYIOBaAHUS

Pemartp pacu€THble 3aauu C SIBHO 33JaHHON (DU3HUECKON MOJIENbIO, UCTIONB3YS
(¢u3nUecKne 3aKOHBI W TPUHIMIBI, HA OCHOBE AaHAM3a YCIIOBUS 3aJla4d
BBIOMpATh (U3UUYECKYIO MOJIETIb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (HOPMYIIHI,
HeoOxomuMBbIe Ui € peleHus], MPOBOJUTh PACcUEThl U OIEHUBATh PEaTbHOCTh
IMOJIYUYCHHOI'O 3HAUCHUA (1)I/I3I/I‘-IGCKOI>'I BCIIMYNHBI

Pemarp kauecTBeHHBIC 3a/1a4M: BBICTPAWBATH JIOTUYECKH HEMPOTHBOPEUUBYIO
LIETIOYKY PACCYXKJICHUI C OMOPOW HAa M3YYEHHbBIEC 3aKOHbI, 3aKOHOMEPHOCTH M

dbusnueckue BICHUS

11.15

11.16

11.17

Hcnonb30Bath npu pemieHuu y4eOHbIX 3aJa4 COBPEMEHHbIE MH(OPMallMOHHbIE
TEXHOJIOTHH IS IIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U NTPEACTABICHUS
y4eOHOM W Hay4yHO-TIOMYJSPHOM MHGpOpMalMU, MOJYYEHHOH H3 pazIMuHBIX
MCTOYHUKOB; KPUTUYECKH aHATU3UPOBATh MOJTydyaeMyro HH(opMaIuo

OOBSICHATH MPUHLUIBI JEHCTBUS MalIMH, IPUOOPOB M TEXHUUECKUX YCTPOMCTB;

pa3nanyaTth yCIOBHs UX O€30MaCHOTO UCIOIb30BaHUS B TOBCEHEBHOM KU3HU
[TpuBOANTH MpHMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX yUEHBIX-(PU3HKOB B
pa3BUTHE HAyKH, B OOBSCHEHUE MPOIIECCOB OKPY)KAIOIIET0 MUpa, B Pa3BUTHE

TEXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTh TCOPCTUUCCKHUEC 3HAHUA I10 (1)I/ISI/IKG B HOBCGI[HGBHOI\/JI KU3HU JIs1
obecrnieueHrss 0€30MacHOCTH TMPH OOpaIeHUH C MPUOOpaMU U TEXHUUYECKUMHU
yCTPOMCTBAMH, JIJISI COXPAHEHHSI 3I0POBbS M COOTIOICHUS HOPM IKOJIOTHUECKOTO
MOBE/ICHUS B OKPYKAIOIIEN cpefie

PaGoTtats B rpyrire ¢ BRIMOTHEHUEM PAa3IMYHBIX COITMATBHBIX POJICH, TNIAHUPOBATh
paboTy TpPYNIBL, PAMOHATHHO PACIPEAETATh OOS3aHHOCTH W IUIAHUPOBATH
ACATCIBHOCTE B HECTAHJAAPTHBIX CHUTyalUsaX, aACKBATHO OLCHHMBATL BKIIA[

Ka)XJIOTO M3 YUACTHUKOB I'PYIIIBI B PELICHUE PacCMaTpUBAaEMOil TpoOIeMBbl



