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Pabouas nporpamMma 1o (hu3nke Ha YPOBHE CPEAHET0 00IIEro oopa3oBaHus
(6a30BBI ypOBEHDb H3YUYCHHSI TIPEIMETA) COCTABIICHA HA OCHOBE TOJIOKEHUH 1
TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS OCHOBHOW  00pa30BaTeIbHOMN
MpOTpaMMbI,  TpPEACTaBICHHBIX B  DemepanbHOM  TOCYJapCTBEHHOM
00pa30BaTENILHOM CTaHIAPTE
cpemHero obmero ooOpazoBanus (OPI'OC COO), a Takke C y4éToM
denepanbHo pabouverr mporpamMmbel  BocmuTaHus W KoHiemumuu
mpemonaBaHus  ydeOHoro mpeamera «Pm3mka» B 00pa30BaTEIBHBIX
opranm3auusx  Poccuiickoir ~ ®enepanuu, peanu3yroUMX  OCHOBHBIE
001eo0pa3oBaTebHBIC TIPOTPAMMBIL.

NOACHUTEJIbHAA 3AMNMUCKA

Conepxxanue IlporpamMMel HampaBieHO Ha (POPMHPOBAHUE €CTE-CTBEHHO-
HAyJYHOH KapTHHBEI Mupa ydamuxcs 10—11 xraccoB mpu o0ydeHHN X PH3UKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIE-SITEIbHOCTHOIO II0JXO0/a.
[Iporpamma cootBerctByeT TpeboBanussM PI'OC COO x\ mnaHHpyeMBIM
JMYHOCTHBIM, MPEAMETHBIM M METa-NPEAMETHBIM pe3yJbTaTaM OOYyYeHHs, a
TaKXKe YYHUTHIBAET HEOO0XO-IAMMOCTh peaTH3allud MEXIIPEIMETHBIX CBs3el
GU3MKH C ecTe-CTBEHHO-HAay4YHBIMH YUeOHBIMH mpeAMeTamMu. B Hel
OTIPEJICTISIIOTCS. OCHOBHBIC IENM M3Y4YeHHs (QHU3HKH Ha YpPOBHE CPEIHETO
oOmiero oOpa3oBaHus, IUIAHUPYEMbIE PE3YJbTaThl OCBOCHHUS Kypca (DU3HKH:
JIMYHOCTHBIE, METANPEAMETHEIE, IpeAMETHBIE (Ha 6a30BOM YpPOBHE).

[Iporpamma BKIItO4aeT:
+ IUTAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca (U3MKU Ha 6a30BOM ypOBHE, B
TOM YHCJIe IPEMETHBIE PE3yNbTaTHI 110 rojaM o0yue-Hus;

- cofiep>kaHue yuebHoro npeamera «Pu3nkay mo rogaM o0ydeHHS;

+ IpUMEPHOE TEMATHYECKOE IIIAHUPOBAHKE C yKa3aHHEM KOJIHMYE-CTBA YacOB
Ha M3YyYeHHE KaXJOH TeMbl W NPUMEPHOH XapaKTe-pUCTUKOW y4eOHOil
JIEATENIBHOCTH Y4alUXCsl, PEAIM3yeMOU IIPU U3YyYEHUU 3TUX TEM.

[Iporpamma MoOKeT OBITh HCIIOJIB30BAHA YUUTEIIMHU KaK OCHOBA

JUIA COCTaBJEHHUS CBouMX paboumx mporpamm. Ilpm paspaboTtke pa-6oueit
porpamMMbl B TEeMaTHYECKOM IUIAHUPOBAHMM JIOJDKHBI  OBITH  YYTEHBI
BO3MOKHOCTH HCIIOJIb30BAHMS INEKTPOHHBIX (IIMPPOBBIX) 00pa30BaTEIBHBIX
pecypcos, SIBJISTFOLLIMXCSI y4eOHO-METOANIECKU-MHU MaTepranamMu
(MynbTUMEIUITHBIE TPOTPAMMBI, JJIEKTPOHHBIE YYEOHHMKH ¥ 3aJaYHHKH,
JJIEKTPOHHBIE ~ OMOJNMOTEKM,  BHPTyajJbHbIE  JIaDOpaTOpUM,  HIPOBBIE
pOTpaMMbl,  KOJUIGKIMH  HHU(QPOBEIX  00pa-30BaTENBHBIX  PECYPCOB),
peaTM3YIONMMU TUIAKTHIECKUE BO3MOXK-



Hoctu UKT, comepxaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIb-CTBY 00
o0pazoBaHuUU.

Pa6ouas mporpaMMa He CKOBBIBAET TBOPUYECKYIO MHHUIMATHBY YYHUTEICH U
MPEIOCTABIISICT BO3MOXKHOCTD JUISl Peall-3allil Pa3IHYHBIX METOJHYCCKUX
MOJXO/I0B K OpraHu3alui O0y-ueHHs (HU3MKE MPHU YCIOBHH COXPaHCHUS
00513aTeILHOW YaCTH CO-JIepKaHus Kypca. KommuecTBo 4acoB B TeMaTHYECKOM
IUIAHUPOBA-HUM Ha W3y4YCHHE KaXKJOH TeMbl SIBJISETCS OPHUEHTUPOBOYHBIM H
MOXKET OBITh M3MCHCHO KaK B CTOPOHY YMECHBIIICHUS, TaK W YBCIH-YCHUSA B
3aBHCUMOCTH OT pEAIM3yeMbIX METOJUYCCKUX TIOAXOIOB U  YPOBHS
MOJIrOTOBJICHHOCTH YYAaIIUXCS.

OBLLIAA XAPAKTEPUCTUKA YHEBHOIO NMPEAMETA «PU3NKA»

Odu3rKka Kak Hayka o HauOoJsiee OOIIMX 3aKOHAX MPHUPOJIBI, BHI-CTyMas B
KayecTBe y4eOHOTO IpeAMeTa B INKOJIC, BHOCHT CYINE-CTBEHHBIH BKJaJ B
cucteMy 3HaHUl 00 okpyxatomem wmwupe. LIkonbHBIH Kypc GH3MKH —
CHCTEMOOOpa3yIOIUi IS €CTECTBCH-HO-HAYYHBIX YYEOHBIX IIPEAMETOB,
MOCKOJIbKY (DM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUI,
M3yYaeMbIX XUMHUEH, OMo-ioruei, Gpusudeckoi reorpadueil 1 acTpoOHOMHUEH.
Hcnonb3oBanue
U aKTHBHOE IpHMEHEHHe (QU3MYECKUX 3HAHUH OINpeesseT Xapak-Tep H
pasBUTHE pPa3HOOOPA3HBIX TEXHOJOTHH B cepe IHEpPreTHKH, TPaHCIIOPTa,
OCBOEHMS KOCMOCA, TIOJIyUYeHHUs] HOBBIX MaTepPHasoB C 3aJaHHBIMU CBOWCTBAMHU
n np. M3ydyeHue GU3MKM BHOCHT OCHOBHOH BKJIIaA B (OPMHUPOBAHHE
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa y4a-IUXcs, B (GOPMUPOBAHHE YMEHUH
NPUMEHATh HAyYYHBIH METOJA MO-3HAHUS IIPU BBIIOJIHEHWH HMH Yy4eOHBIX
HCCIIEI0BaHUM.

B ocHOBy kypca (GH3MKH CpemHEH MIKOJIBI MOJIOKEH Psi MIeH, KOTOpbIe
MOJKHO PacCMaTpHBaTh KaK MPUHIUIIEI €70 TIOCTPOSHUS.

Hoea uyenocmnocmu. B cOOTBETCTBUU C HEU KypC SIBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepHal U3 BCEX pa3ze-JIoB (PU3MKHU, BKIIOYACT
KaK BOTIPOCHI KJIACCHYECKOH, TaK M COBPE-MEHHOH (U3UKU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C Hel marepuan Kypca (U3UKA
o0beMHEH BOKpYr (usnmueckux Tteopuid. Benymmm B Kyp-ce sBiseTcs
(hopMHUpOBaHNE MIPEACTABICHUI O CTPYKTYPHBIX YPOB-HIX MaT€PHH, BEIIECTBE
U TIOJIE.

Hoea zymanumapuzayuu. E€ peanuzanus mnpenanoyiaraeT Uc-mojib30BaHUe
TYMaHHTapHOTO TOTEHIMada (U3NIECKON HayKH, OC-MBICIIEHHE CBS3U
pa3BuTHs (U3UKH C pa3BUTHEM OOIIECTBA, a TaK-K€ C MUPOBO33PEHYECKUMH,
HPaBCTBEHHBIMH U 3KOJOTHYECKIMH IIpoOIeMamH.



Hoea npuknaonou nanpasnennocmu. Kypc ¢usmkn mnpen-mnosaraer
3HAKOMCTBO C MIMPOKAM KPYrOM TEXHHYECKHX M TEXHO-JIOTHYECKHX
MIPWIOKEHUN U3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoen »jKonocuzayuu peannzyercst MOCPEICTBOM BBEACHHS 3JIe-MEHTOB
COJEpKaHMs, MOCBSMIEHHBIX 3KOJOTMYECKUM MpPOOJIIEeMaM COBPEMEHHOCTH,
KOTOpBIE CBA3aHBI C PA3BUTHEM TEXHUKHU U TEXHO-JIOTHH, a TAKXKe 00CYKICHUS
npoOiieM  pallMOHAIBHOTO  NPHUPOAO-TIONB30BAHHMS W JKOJIOTHYECKOM
0€301acHOCTH.

CTep)KHEBBIMH DIIEMEHTaMH Kypca (U3WKH CPEIHEH MIKONBI SB-JIAIOTCS
¢msuyeckne Teopun  (popMUpOBaHHME TPEJACTABICHUH O  CTPYKType
mocTpoeHus (U3MUecKoil Teopuu, poiaM (QyHIAMEHTaNb-HBIX 3aKOHOB H
NPUHLOUIIOB B COBPEMEHHBIX INPEJICTAaBICHHMSIX O NpPUPOJE, TI'paHHIAX
MPUMEHUMOCTH TEOPHH, U ONHCaHMS €CTE-CTBEHHO-HAYUYHBIX SIBICHUH H
MIPOLIECCOB).

CHCTEeMHO-eSITEIPHOCTHBIN MOAX0]] B Kypce (HU3UKU PEATHU3yETCs MPEXKIE
BCEro 3a CYéT OpraHM3allMM  AKCIICPUMEHTATBHOW  AEATEIb-HOCTH
oOyuvatomuxcs. g 6a3oBoro ypoBHsI Kypca (M3HKH — 3TO HCIOJIb30BaHUE
CUCTEMbI ()POHTAIBHBIX KPATKOBPEMEHHBIX IKCIIE-PUMEHTOB U J1a00PaTOPHBIX
paboT, KOTOpPBIC B MpOrpaMMe OOBEIU-HEHBI B OOIIMIA CIUCOK YYCHHUICCKHX
MpaKkTHYEeCKNX paboT. Brelme-neHne B yKa3aHHOM IepedHe J1abopaTOpPHBIX
paboT, IPOBOIUMBIX IJISI KOHTPOJIS U OLEHKH, OCYIIECTBISIETCS YIaCTHUKAMH
00pa3oBa-TENBHOIO IpOIiecca HCXOAS U3 OCOOEHHOCTEH TeMaTHYECKOTo
IUTAaHU-POBAHUS M OCHAIIeHUs KabuHera ¢usuky. [Ipn sToM obecrieunBaeT-cs
OBIIAJICHAEC OOYYarONIMMHUCS YMEHHUSIMH IIPOBOJUTH KOCBCHHBIC H3MEPEHHS,
HUCCICA0BAHUA 3aBUCUMOCTEN (I)I/I?)I/I‘ICCKI/IX BCJIMYMH U IMOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEITI0KEHHBIX THITOTES.

Bonpioe BHUMaHHe yAeIseTCA DPEIICHUIO PACYETHBIX M Kade-CTBEHHBIX
3amad. IIpu 3TOM 1y pacu€THBIX 3a]ad NPHOPHUTETOM SIBISIOTCA 3a/a4d C
SBHO 3afaHHON (u3nMueckoll MOAENBIO, TO3BO-JIIIOMINE  NPUMEHATH
H3y4YeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jena Kypca, Tak H
HHTETpUpYS 3HAHUA W3 PasHBIX pasfenoB. [ KadecTBEHHBIX 3a7ay
MIPUOPHUTETOM SIBIISIIOTCS 3a-JaHHMS HAa OOBSCHEHHE MPOTEKaHMs (H3MIECKUX
SBICHHH W TPO-LIECCOB B OKpYKaloWed XKH3HM, TpeOyromue BbIOOpa
(bU3MYECKOI MOACIH JIJISl CUTYaI[H TIPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanmsimu PIOC COO Kk MarepHasibHO-
TeXHUYECKOMY obecredeHnio y4eOHOTO mporecca 0a30BbIH YPOBEHb Kypca
GU3MKM B CpelHEH IIKOJe MOJDKEH M3Yy4aThcs B YCIOBHSAX IPEIMETHOTO
KabuHeTa (PU3MKH WIKM B YCIOBUSIX MHTETPUPOBAHHO-TO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAy4YHOro IMKjia. B  kaOuHere (U3MKK JODKHO  OBITH
HeoOxoIuMoe JJabopaTopHOe 000pyIOBaHHE
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JUIl BBITIOJIHEHMS! YKa3aHHBIX B IPOTpaMME YYEHHYECKHX IPAKTHU-YECKHX
paboT 1 IEMOHCTpAIIMOHHOE 000PYA0BaHNE.

JemoHCcTpanonHOoe 00OpyHOBaHHE (OPMHUPYETCS B COOTBET-CTBHH C
NPUHOUIIOM MHHMMAJIBHOM JIOCTaTOYHOCTH M OOECIeUYMBAET IIOCTAaHOBKY
HEPEYHCICHHBIX B IIPOrpaMMe KITIOYEBBIX IEMOHCTpPA-UUH I HCCICIOBAHUS
n3y4aeMbIX SIBICHHH W TPOLECCOB, SMIU-PUUECKUX W (yHIaMeHTaIbHBIX
3aKOHOB, X TEXHHYECKHUX IPHMe-HEHUH.

JlabopaTtopHOoe oOOpynOBaHWE I YYCHHYECKHX IPAKTHYECKUX padboT
(dopMupyercst B BHAE TEMAaTHUYECKMX KOMIUIEKTOB M O00€CIe-4MBaeTcsi B
pacuére OIHOrO KOMIUICKTa Ha JBYX OOydalomuxcs. TeMaTuueckue
KOMIUIEKTHI J1abopaTopHOTO 00OpYIOBAaHUSI JOJDKHBI OBITH IIOCTPOCHBI Ha
KOMIUICKCHOM HCIIOJIE30BaHMU aHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE IIU(POBBIX JTAOOPATOPHIA.

LENN N3YHEHNA YHYEBHOIO NMPEAMETA «PU3NKA»

OCHOBHBIMH HCJIAMU U3YyUCHUA (1)I/ISI/IKI/I B O6H.[eM 06p330BaHI/II/I SABJIIAOTCA:

—\ ¢dopmupoBaHue WHTEpeca U CTPEMIICHHUS] OOYYAIOIIUXCS K HA-YYHOMY
W3YYCHUIO TMPHUPOMABI, Pa3BUTHE WX HHTEJUICKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

—\ pa3BuTHE NPEACTABICHHUI O HAYYHOM METO/Ie MO3HAHKS U (POP-MUPOBAHKE
MCCIIEI0BATEIbCKOTO OTHOIICHHUS K OKPYKAFOIIHM SIBICHHSM;

—\¢dopMHpOBaHNE HAYYHOTO MHPOBO33PEHHUsI KaK pe3yibTaTa H3y\ UYeHHs
OCHOB CTPOCHUS MaTepHuu U (HyHAaMEHTAIbHbIX 3aKOHOB (PH3HKH;

—\dopMupoBaHue yMEHHH OOBSICHSATH SIBICHHS C  HCIIOJb30BaHHEM
(u3MUeCKUX 3HAHUHN U HAYYHBIX JIOKA3aTEIbCTB,;

—\ opMupoBaHue NpeNCTABICHUI O POIH HUIUKH JJIsl PA3BUTHUSI JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHiL. JJOCTIKeHHE ITHX Leliei
obecrieunBaeTcst PeieHHEM CIe/yI0-

LIMX 337124 B IpoIlecce U3y4deHus Kypca Gpu3nku Ha ypoBHE CpeaHe-To 00IIero

obOpazoBaHus:

—\proOpeTeHne CUCTEMBI 3HaHUI 00 OO0muX (U3NYECKHX 3aKOHO-
MEpHOCTSIX, 3aKOHaX, TEOpUSAX, BKIIOYAas MEXaHHKY, MOJICKY-JIPHYIO
(uU3NKyYy, 9JJEKTPOJMHAMHKY, KBAaHTOBYIO (M3UKY H  DIie-MEHTHI
acTpou3ukm;

—\bopMupoBaHHEe yMEHHH TNPUMEHATh TEOPETHYECKHE 3HaHHUS s
00bsiCHeHUs] (U3MYECKUX SBICHUH B TNPUPOAE M UL MPHHATHSA
MPaKTUYECKUAX PEIICHUN B TIOBCCIHCBHOMN JKU3HHU;



—\OCBOGHHUE CIIOCOOOB PEIICHUS pAa3UYHBIX 3aJa4 C SIBHO 3aJaHHOMU
(usnveckoil Mojenpl, 3ajad, MOAPA3yMEBAIOIIMX CaMOCTOSI-TEIBHOE
co3anue (U3NIECKO MOICNH, aleKBaTHON YCIOBHAM 3aa4H;

—\noHnMaHue (U3NUECKHX OCHOB W NPUHIMUIOB AEHCTBUS TEXHHU-YECKUX
YCTPOMCTB M TEXHOJIOTHIECKHX MPOIECCOB, NX BIUSHUS Ha OKPY)KAIOIIYIO
cpexny;

—\oBIajieHHe METOJaMH CaMOCTOSITETIbHOTO IUIAHUPOBAHMUSA M IPO-BEICHUS
(U3MUECKUX SKCHEPHMEHTOB, aHAIM3a W WHTEPIPETa-INH HHPOPMAINH,
OTIPEZIETICHUSI JOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTATa;

—\co3anue ycnoBHil sl pa3BUTHS YMEHUU MPOEKTHO-UCCIEA0Ba-TENbCKOM,
TBOPUYECKOH 1€ATENBHOCTH.

MECTO YYEBHOI'O MNMPEOAMETA «®U3NKA» B YYHEBHOM TMJ1IAHE

B cootBerctBun ¢ ®I'OC COO ¢wusmka sBusercss 00s3aTeNbHBIM
IIPEeAIMETOM Ha YPOBHE CpefHero odmiero obpasoBaHus. [laHHas mpo-rpaMma
npeaycMaTpuBaeT u3ydeHue U3k Ha 0a30BOM ypoBHe B 00BbEMe 136\u
3a\rBa roma oOy4eHus mo 2\d B Henemo B 10 m\l 1\kimac-cax. B Temarnaeckom
mwianupoBanuu g 10 u 11 xyaccoB mpeamno-naraioTcs pe3epB BPEeMEHH,
KOTOpPBI y4YUTENb MOJET HCHOJb30BaTh II0 CBOEMY YCMOTPEHHIO, H
MOBTOPUTEILHO-0000IAIOIINE YPOKH.

Jlrobast paboyas mporpamMMa J0JKHA IOJTHOCTBIO BKIIFOYATh B CE-051
COZIep>KaHUE JAHHOHU IIPOrPaMMBL.

B otaenpHBIX ciaydasx Kype GU3MKU 0a30BOTO YPOBHS MOXKET M3-Y4aThCs B
00Béme 204 1 3a aBa roga oOyuenwus (3 4 B Hegemo B 10
n 11 xmaccax). B stoM ciywyae yBennuuBaercs He MeHee deM a0 20 u
pe3epBHOE BpeMsi, KOTOPOE MCIOJIB3YeTCsS YUUTEIIEM JUIsl H3yYeHHUS! BOTIPOCOB,
TECHO CBS3aHHBIX C BBIOPaHHBIM THpoduieM OOy4eHHs, W YBEIHUHBACTCS
yuebHas Harpyska, OTBOJMMAs Ha H3y4EHHE MEXaHWKH, MOJICKYISIPHOM
(GU3MKKM M 3IEKTPOAMHAMHU-KH, 3a CUET PACIIMPEHMs YHcia J1abopaTOpHBIX
paboT HMccnenoBa-TeNbCKOTO XapaKkTepa U YPOKOB PELICHUS] KaueCTBECHHBIX H
pacuér-HbIX 3a/a4.



NNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA YHYEBHOIO
NMPEOMETA «®U3UKA» HA YPOBHE CPEOHEIO
OBLLErO OEPA30BAHUA (EA30BbIW YPOBEHb)

OcBoenune ydyeOHOro mnpeamera «®Pu3mka» Ha ypoOBHE CpEIHEro OOLIEro
obOpa3oBaHus (0a30BBI ypPOBEHB) IOJDKHO OOECIIEUMBATH JIO-CTHKCHUE
CJIEIYIOIIIX JMYHOCTHBIX, MeTarpeAMEeTHBIX u IpeIMeT-HbIX
00pa30BaTeNbHBIX PE3YIIBTATOB.

JINHHOCTHBbIE PE3YJIbTATHI

I'pasicoanckoe éocnumanue:
—\c(hopMHPOBAHHOCTH TPAKIAHCKOI IMOZUIMH 00YIAIOIIETOC] KaK aKTHBHOTO
U OTBETCTBEHHOT'O 4JICHA POCCHHCKOT0 00IIecTBa;

—\puHATHE TPATUIMOHHBIX OOIIEYENIOBEYECKUX TI'yMaHUCTHYE-CKUX H
JEMOKPATHYECKHUX LIEHHOCTEH;

—\roTOBHOCTh BECTH COBMECTHYIO I€ATEIbHOCTh B HHTEpECaX IPax-TaHCKOIO
o0miecTBa, yYacTBOBaTb B CAaMOYIPaBICHMHM B IIKOJIE U JETCKO-
IOHOIIIECKUX OpraHu3alusiX;

—\yMeHHEe B3aMMOJAEHCTBOBAaTh C COLMANBHBIMH HMHCTUTYTAMH B  CO-
OTBETCTBHH C NX QYHKIMAMH U HA3HAUYCHUEM;

—\roTOBHOCTh K T'YMaHUTapHOW U BOJIOHTEPCKOMN EATEIbHOCTH.

Ilampuomuueckoe eocnumanue:

—\cthopMupOBaHHOCTH poccuiickoi rpaKIaHCKOM UIAEHTUYHOCTH,
NaTpUOTU3MA;

—\IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM; JOCTH-KCHHSIM
POCCHUICKHX YUEHBIX B 00JaCTH (DU3UKU U TEXHHUKE.

Jyxoeéno-npagcmeennoe eocnumanue:
—\cOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHNS, STHYECKOTO TT0-BEACHUS;

—\CIT0OCOOHOCTH OICHWBATH CUTYAIIMIO W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OpUCHTHPYAICh HAa MOPAIBbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM
YHCIIEe B JESITEIBHOCTH YUEHOTO;

—\oCo3HaHNEe JUYHOTO BKJIaJa B IOCTPOCHUE YCTOWYMBOTO OyIyIIero.
dcmemuueckoe socnumanue:

—\cTeTHYecKoe OTHOIIEHHWE K MHPY, BKJIIOYas O3CTETUKY HAy4YHOTO
TBOPYECTBA, IPUCYIIETO (PU3HMUSCKON HAYKE.

Tpyooeoe socnumanue:

—\uHTEpeC K pa3ndHbIM chepaM MpoPecCHOHANBHON NeATeNbHO-CTH, B TOM
YHUCIC CBS3aHHBIM C (U3UKOH © TEXHUKOW, YMCHHE COBEpIIATh
OCO3HAHHEIN BEIOOp OyAyIIel mpodeccuu U pean30-BEIBaTh COOCTBCHHEIC
KU3HCHHBIC TUIAHBI;

—\rOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHUI0O M CamMoOOpa3oOBaHUIO B
o0nacTé (pHU3MKH Ha MPOTSHKCHUU BCE JKU3HU.



Axonozuueckoe eocnumanue:
—\cOpMHUPOBAHHOCTh IKOJOTHIECKONW KYJIbTYphI, OCO3HAHHE TJI0-0aJIBHOTO
XapakTepa SKOJIOTHIECKUX IPodIeM;
—\IJTaHUPOBAaHNE W OCYIISCTBICHHE ICHCTBUII B OKpYXaromei cpe-me Ha
OCHOBE 3HaHUs LEeJeH yCTONYMBOIO Pa3BUTHUS YEJIOBEUE-CTBA;

—\pacmupeHne OIbITa NEATEIFHOCTH SKOJIOTHYSCKOW HAaIlpaBlICeH-HOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 10 (hU3HKe.

Ilennocmu nayunozo no3nanua:

—\chopMUPOBAaHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIMIETO COBPE-MEHHOMY
YPOBHIO pa3BUTHA HU3NIECKOI HAYKH;

—\OoCO3HaHUE NEHHOCTH HAayYHOW IEATENbHOCTH, TOTOBHOCTH B IIPO-IIECCE
n3y4eHus: (U3UKH OCYIIECTBISATH INPOEKTHYI0 U HCCIIEI0-BaTeIbCKYIO
JIeSTeTPHOCTh WHAWBUAYAILHO U B TPYIIIIE.

B mpouecce oCTHXEHHS TNYHOCTHBIX Pe3yIbTaTOB OCBOSHHS POTPaMMEI
cpemHero  oOmero  oOpazoBaHms 1O  ¢QU3MKE Y  OOyYaro-IIUXCS
COBEPIICHCTBYETCS  9MOYUOHANbHBIL — UHMeLIeKm,  TPEATO-Jaralomni
c(hOpMHUPOBAHHOCTE:

—\camoco3nanus, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE

SMOIIMOHAIILHOE COCTOSIHUE, BHIETh HANpPABICHUS Pa3BUTHS COOCTBEHHOM

SMOIUOHAIILHOU Cepsl, ObITh YBEPEHHBIM B ceOe; —\camopezyiuposarus,
BKITIOYAOIIETO CAMOKOHTPOJIb, YMECHHE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MTOBEICHHE, CIIOCOOHOCTD aIalITHPOBATHCS K SMOIIMOHATIHHBIM H3MCHEHHUAM U
TPOSIBJIATH

THOKOCTB, OBITH OTKPBITBIM HOBOMY; —\GHYMpeHHell MOmMUusayuu,

BKJIFOYAIOILEH CTpEeMJIEHUE K IOCTH-

JKCHHIO ENTH U YCIIEXY, OIITUMHU3M, HHUIIHaTUBHOCTh, YMEHUE
JIEHCTBOBATh, HCXO/ISI M3 CBOMX BO3MOKHOCTEH;

—\omnamuu, BKIIOYaOUIEH CI0COOHOCTh MOHUMAThH SMOILMOHAIIb-HOE
COCTOSIHUE JIPYTHX, YUYUTHIBATH €T0 MPH OCYIICCTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTEPEKHUBAHHUIO;

—\coyuanvuvix HaBbIKOE, BKIOYAIOIINX CIOCOOHOCTh BHICTPAN-BATh
OTHOIICHHS C IPYTUMU JIFOBMH, 3200 THTHCS, IPOSBISITH HHTEPEC U
pa3pemats KOH(INKTHL.

METAMPEOMETHbIE PE3YJIbTATHI
YHuBepcanbHble no3HaBaTerbHble AeNCTBUSA

bazoevlie nozuueckue oelicmeus:
—\camMoCTOSATENbHO (POPMYTHUPOBATE U AKTyaTU3UPOBATh POOJIE-MY,
paccMaTpuBaTh €€ BCECTOPOHHE;



—\onpenensaTs LeIH NesTeNbHOCTH, 3aaBaTh NapaMeTpbl M KPUTE-PHU UX
JOCTHXKEHUS;

—\BBIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PpacCMaTpHBAC-MbBIX
(U3MYECKUX SBICHUSAX;

—\pa3pabaTbIBaTh TUIaH PEIICHUS MPOOIEMBI C YIETOM aHAIN3a WMEIOIIAXCS
MaTepualbHbIX 1 HEMaTepHaAIIbHBIX PECYPCOB;

—\BHOCUTh  KOPPEKTHUBBHI B JEATEILHOCTh, OLEHUBAaTb COOTBETCTBUE
Pe3yJIbTaTOB LEJISIM, OLICHUBATh PUCKH TTOCIIE/ICTBUH JIESTENb-HOCTH;

—\KOOPAMHUPOBAaTh W BBIIOJNHATE pabOTy B YCIOBHAX PEAIbHOTO,
BUPTYAJILHOTO U KOMOWHHPOBAaHHOTO B3aUMOJICHCTBHS;
—\pa3BHBaTh KpeaTHBHOE MBIIUICHHE MTPH PEIICHUN KU3HEHHBIX IPOOJIEM.

KBa3zoeste uccnedosamensvckue deiicmeusn:
—\BIafieTh HAyYHOH TEPMUHOJOTHEH, KIIOUCBBIMU MOHATHSIMH H METOJAMH
¢usnueckoil HayKwy;
—\BajeTs  HAaBBIKAMH  y4eOHO-HCCIICHOBATENBCKOM W MPOSKTHOM
JESATEIBHOCTH B 00J1aCTH (DH3UKH; CIOCOOHOCTBIO ¥ TOTOBHOCTBIO
K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB pEIICHHs 3a1ad (pU3HYEe-CKOTOo
COZIepKaHMUs, IPUMCHEHHUIO PAa3IMYHBIX METOIOB MO3HA-HUS;

—\BJIaJieTh BHJAMHU [ESTEIBHOCTH II0 TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIPETALIH, TPEOOPa30BAHUIO U IPUMEHEHUIO B Pa3-JIMYHBIX YUeOHBIX
CUTyalusdaX, B TOM 4YHCJIC IPU CO3JaHUUN y‘-Ie6-HI)IX IIPOCKTOB B 06HaCTH
(huznky;

—\BBISIBJIATh MPUIMHHO-CICICTBEHHbIE CBSI3M W aKTyalIW3UpOBaTh 3aady,
BbIJIBUT'aTh TUIIOTE3Y eé peuicHu, HaxXoJuThb ApPTYMEH-TBI JJIA
JIOKA3aTeIbCTBA CBOMX YTBEPIKACHHH, 337aBaTh MapaMe-TPbl U KPUTEPUU
peLieHus;

—\aHanM3UpOBaTh MOJNyYCHHbIE B XOJ€ pEIIeHUs 3aJadyd pe3ylabTa-Thl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPO-BATh U3MEHEHHUE B
HOBBIX YCJIOBUSIX;

—\ctaBuTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a7aydl B 00pa30Ba-TEILHOM
JIeSITeNIbHOCTH, B TOM YHCJIE TIPH U3yUCHUH (HU3UKH;

—\I1aBaTh OIIEHKY HOBBIM CUTYallUsM, OLICHUBATh NPHOOPETEHHBIN OIIBIT;

—\yMeTb MepeHOCHTh 3HaHHWA 10 (U3NKE B TNPAKTHUECKYIO 00JacTh
JKU3HEJIEATEIbHOCTH;
—\yMeTb HHTETpUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00acTei; —
\BBIABUTaTh HOBBIEC UICH, IPEAIaraTh OPUTHHAIBHBIC TIOAXO/IBI U PEIICHUS;
CTaBUTb IPOOJIEMBI U 3a]Ja4H, JAOITYCKAIOIINE anbTep-
HAaTHUBHBIE PELICHHUS.



Paboma c ungpopmayueii:

—\B1aieTh HaBBIKAMHU TIOJy4eHUS WHPOpMAIUU (PU3HUECKOTO CO-IepiKaHUS
W3 UCTOYHHMKOB DPa3HBIX TUIIOB, CAMOCTOSTEIBHO OCY-IIECTBIATH IOUCK,
aHalM3, CHCTEMAaTH3AIMI0 W HMHTEPIIPETAlNi0 WHPOPMALUH Pa3IHIHBIX
BUJIOB ¥ (DOpM TIpe/ICTaBICHUS,;

—\OIICHNBATh TOCTOBEPHOCTH HHPOPMALINH;

—\HCIONb30BaTh CPEACTBA HH(POPMANMOHHBIX M KOMMYHHKAI[UOH-HBIX
TEXHOJIOTHA B  PEHICHWH KOTHUTHBHBIX, KOMMYHHKATHB-HBIX U
OpPTraHM3AIIMOHHBIX 3a7ad ¢ CcoOMIo/eHHeM TpeOOBaHUN SPTOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTMEHBI, pecypcocOepe->KeHUsl, NPaBOBBIX U
9THYECKUX HOPM, HOPM UH(OPMALIMOHHOH 0€30MacHOCTH;

—\CO3)IaBaTI) TCKCTHBI (1)I/I3I/I‘~ICCKOFO COACPIKAHUA B PA3TIUYHBIX (bOp—MaTaX C

yuéToM Ha3Ha4eHUs MHPOpPMAIMM M IENEeBOH ayauTo-puH, BHIOMpas
ONTHMAJIBHYIO (JOPMY IPENCTABICHNUS U BU3Ya-TH3aIHH.

YHMBepcan bHble KOMMYHUKaTUBHbIE OencTBuA

Obwenue:

—\ocymiecTBiATh OOIEHHE HA ypokax (GU3UKK W BO BHE\ypO4HOU
JIESITeIbHOCTH;

—\pacno3HaBaTh TMPEANOCHUIKA KOH(IMKTHBIX CHTyallid W CMAr-4aTh
KOH(JIMKTBI;

—\pa3BEPHYTO ¥ JIOTHYHO U3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIb-30BAHUEM
SI3BIKOBBIX CPEJICTB.
Coemecmuas 0eamenbHOCHb:

—\[MOHMMaTh W WCIMOJB30BATh MPEHMYINSCTBA KOMAaHIHOH W WHIH-
BUAYaJIbHOU PabOTHI;

—\BBIOHpATh TEMAaTUKy W METOJABI COBMECTHBIX ICHCTBUI ¢ y4ETOM OOIINX
HHTEPECOB M BO3MOYKHOCTEH Ka)I0r0 WieHa KOJJICKTH-BA;

—\[IpUHHUMATH IEJIN COBMECTHON AEATEIBHOCTH, OPTraHN30BBIBATh
M KOOPJWHHUPOBATh JACHCTBUS MO €€ JOCTHXKEHUIO: COCTABILSITH IIIaH
JEWCTBHH, pactpesieNIiTh POJIM ¢ YYETOM MHEHUH y4acT-HUKOB, 00CYKAaTh
pe3yIbpTaThl COBMECTHOM paboThI;

—\oIleHMBaTh KAa4eCTBO CBOEr0 BKJIaJa M KaKIOI0 y4aCTHHKA KO-MaHIbl B
00t pe3ynpTar Mo pa3paboTaHHBIM KPUTEPHSIM;

—\mpejnaraTb HOBBIE IMPOEKTHI, OLIEHUBATh WJEH C IO3ULUU HOBU3-HBI,
OPUTHHAJIBHOCTH, IPAKTUYECKOI 3HAYMMOCTH;

—\OCYIIECTBIIATh TMO3UTHBHOE CTPATETHYECKOE IOBEACHHE B Pa3-THIHBIX
CUTYaIHAX, IPOSBIATH TBOPUECTBO M BOOOpaKEHUE, OBITh HHUIIMATHBHBIM.



YHMBepcan bHble peryndaTuBHbIe aenucTeuA

Camoopzanusayus:

— CaMOCTOATENIFHO OCYIIECTBIISTH MIO3HABATENBHYIO IEITEIFHOCTD B 00TIaCTH
(hM3UKU U ACTPOHOMHUH, BBISBIIATH MPOOJIEMEI, CTa-BUTh U (DOPMYIHUPOBATH
COOCTBEHHbBIE 3a/1aUH;

— CaMOCTOSTEIbHO COCTABIIATH IUIAH PEIIEHUS paCYETHBIX U Kaye-CTBEHHBIX
3a51a4, TJIaH BBIMOJTHECHUS IPAKTHYCCKON pAOOTHI ¢ Y4ETOM UMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TPEAMOUTCHHIA;

— J1aBaTh OLEHKY HOBBIM CUTYaIUsIM;

— pacuMpsATh paMKH yu4eOHOTo MpeaMeTa Ha OCHOBE JTHMUYHBIX MIPe/-
MOYTEHMIA;

— J1enaTh 0CO3HAHHBIM BBIOOD, apryMEHTHUPOBATH €ro, Opath Ha ce-0s
OTBETCTBEHHOCTb 32 PEILCHHE;

— OIICHUBATh NPHOOPETEHHBIN OTIBIT;

— c1I0coOCTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYAHIIUH B 00-11aCTH
(bU3MKH, TOCTOSIHHO TOBBIILIATH CBOI 00pa30BaTeNbHbIA U KyJIbTYPHBIN
YPOBEHB.

Camokonmpons:

— JJaBaTh OLEHKY HOBBIM CUTYal[UsIM, BHOCUTb KOPPEKTHUBBI B J1e-ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIENSAM;

— BJIAJICTh HABBIKAMHU TT03HABATEIBHOM Pe(IIEKCUH KaK OCO3HAHMUS
COBEPILAEMBIX JEHCTBUI U MBICIUTEIBHBIX MIPOLECCOB, UX PE-3YIBTATOB U
OCHOBaHHH; MCTOJIB30BaTh MPUEMBI peIIeKCHH ISl OLIGHKU CUTYalluH,
BBIOOPA BEPHOTO PELICHHS;

— yYMETb OLEHUBATh PUCKU M CBOEBPEMEHHO IPHHUMATh PELICHUS MO UX
CHIDKEHHIO;

— IOPHUHUMATh MOTUBBI U apTyMEHTSHI APYTUX IIPU aHAIN3E PE3yNb-TaTOB
JIESATENBHOCTH.

Ilpunamue ceosn u opyaux:

— TNPUHUMATH ce0s, TOHNMast CBOM HEIOCTATKN M JOCTOMHCTBA;

— IPUHUMATh MOTUBBI U apTyMEHTHI APYTUX TPU aHAIN3E PE3YNb-TaTOB
JIeSITETIbHOCTH;

— IpU3HABaTh CBOE MPABO H NPABO APYTHX HA OLUIHOKH.

MPEOMETHBIE PE3YIbTATHI
10 knacc

B nponecce n3yuenus kypca ¢pusuku 6azoBoro yposHs B 10 xiac-ce
YUCHHK Hay4UTCS:

— JIEMOHCTPUPOBATH Ha IPUMEPaxX Poib U MEeCTO (U3UKH B (OP-MUPOBAHUH
COBPEMEHHOI Hay4yHOH KapTUHbI MUPa, B pa3BUTUU

PUBMKA. 10—11 knaccbl 13



COBPEMEHHOM TEeXHUKHU U TEXHOJIOTHUI, B MPAKTUUECKON Aes-TeIbHOCTH
JIIOJICH;

—\y4HTHIBATh TPAHUIBI TPUMCHCHUS H3YYCHHBIX (UIUUCCKUX MO-ACICH:
MaTepualibHas TOYKAa, WHEpIHUAlbHAs CHUCTeMa OTcuéTa, abCONIOTHO
TBEPIIOE TENO, WACANBHBIA Tra3; MOJIEITH CTPOCHHS Ta30B, JKUAKOCTCH U
TBEPIBIX TEJ, TOYCUHBIN DIICKTPUICCKUIN 3apsi/ P PEHICHUHN (PU3UUCCKUX
3aj1a4;

—\pacno3HaBaTh (HU3NYECKUE SBICHHS (MPOIECCH) M OOBICHATH HMX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJCKYISIPHO-KHHETHYE-CKOH TEOpHH
CTPOCHHSI  BEIIECTBA W  DJICKTPOJMHAMHUKH:  paBHO-MEpPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBU)KEHHUE, CBO-00IHOE MAJCHUE TEl,
JBIDKCHUE TI0 OKPYXKHOCTH, WHEpPUUs, B3aumoneiictBue tei;, aupdysus,
OpOyHOBCKOE IBIKEHHUE, CTPOCHHE KHUIKOCTEH M TBEPIBIX TEJl, N3MCHEHHE
00BEMa Tes MpH HarpeBaHWU (OXJIKIEHUH), TETNIOBOEC paBHOBECHUE, HCIIA-
peHI/IC, KOHJCHCalus, IJIaBJICHUC, KpHCTaﬂHI/ISaHI/I}I, KUIICHUC, BJIA)KHOCTb
BO3/yXa, TOBBIIICHUE AABICHUS Ta3a MPH €ro Ha-TPEBAaHUH B 3aKPBITOM
cocyne, CBS3b MEXAY IapaMeTpaMd CO-CTOSHHS ra3a B H30IpoIeccax;
JNeKTpU3alus  Tel,  B3aUMOJEH-CTBHE  3apsioB,  AJIEKTpUUECKas
MPOBOJAUMOCTH, TEIJIOBOE, CBE-TOBOE, XUMUYECKOE, MAarHUTHOE JEHCTBUS
TOKa;

—\ONUCHIBaTh MEXaHUUECKOE JIBHIKEHHE, MCTIONB3Ys (PU3NUECKHE BEINYMHBI:
KOOpJAUHATA, IIyTh, IIEPEMEILEHUE, CKOPOCTh, YCKO-DEHHE, Macca Tela,
CUJIa, UMILYJIbC TEJla, KMHETHYECKas DHEP-TUd, IIOTCHLMAIbHAsA DHEPIHUsd,
MexaHHueckass paboTa, MeXaHHM-4ecKas MOIIHOCTh, IPH OIHCAHHH
NPaBWJIbHO TPAKTOBaTh (PU-3UUECKHI CMBICI HCIIOJIB3YEMbIX BEIUYUH, UX
0003HaUCHNSI W EIUHHMIBI, HaXOAUTh (POPMYIBI, CBS3BIBAIOUINE JAHHYIO
(hu3nYe-CKyI0 BEITHUUHY C JPYTUMHU BEITMUYNHAMU;

—\onHchIBaTh HM3YUYCHHBIE TEIUIOBBIE CBOMCTBAa TEN WM TEIUIOBBIC SIBICHHUS,
UCTIONB3Ys (PU3MUECKHE BEINYMHBI: JAaBICHHE I'a3a, TeMIepaTypa, CpeHsis
KHHETHYeCKast SHEPTHS Xa0THYECKOTO JBIDKCHUS MOJIEKYII,
CPEeIHEKBAIpaTUYHAS  CKOPOCTh  MOJIEKYN, KOJHWYECTBO  TEIUIOTHI,
BHYTpPEHHSISl DHEprus, pabora rasza, k03(Q-(pUIHMEHT MOJE3HOTo JeHCTBUS
TEIJIOBOTO ~ JIBUTATENs; MPU  ONHM-CAHWM  MPABWIBHO  TPAaKTOBAThH
(M3MYeCKUi CMBICI HCTIOJIb3ye-MbIX BEJIMYHMH, WX OOO3HAUYECHUS W
eAVHUIIBI, HAaXOAWUTh (POPMY-JBI, CBS3BIBAIOIINE MAHHYIO (DH3HUYECKYIO
BEIMYMHY C APYTUMH BEIUIHHAM;

—\OIKCHIBAThL HU3y4YEHHbIE 3JIEKTPUYECKUE CBOICTBa BEIIIECTBA,
AIEKTPUYECKUE SIBICHUS (MPOIECCH) M DJICKTPUUECKYIO MPOBO-IAUMOCTH
Pa3IUYHBIX CPEIl, UCTIONB3Ys PU3NIECKIE BETUIHHBL:



JNEKTPUYUECKUN 3apsj, OJIEKTPUYECKOe TOJe, HanpsHKEHHOCTD IO,
NOTEHIMAJ, pPa3HOCTh IOTEHIMAIOB, CHJIAa TOKa, JJIEKTPU-YECKOE
HanpspKeHue, dJeKTpudeckoe compotusieHne, JJIC, pa-6ota Toka; mpu
OIMCaHWUM MPABHIFHO TPAaKTOBATh (DU3MYECKHH CMBICH HCIOJIb3YEMBIX
BeIMYMH, HX OOO3HAYeHUs W CIMHMIBI, YKasblBaTh (OPMYIIHL,
CBSI3BIBAIOIINE TAHHYIO QU3HYECKYIO BE-JIMUHMHY C IPYTHMH BETMYHHAMY;

—\aHaNMM3UPOBaTh GU3NIECKHE MPOIECCH U SBJICHUA, NCTIOIB3Ys (hHU3NIecKue
3aKOHBl M MPUHLMIIBL: 3aKOH BceMupHoro Tsrote-uus, I, II u III 3akonbl
HeroToHa, 3aKOH COXpaHEHUSI MEXaHN-YECKOI SHEPTUH, 3aKOH COXPaHEHHS
UMITyJIbCa, TPHHOWIT CY-TIEPIO3MIUM CHJ, TPHUHOWI pPaBHOIPAaBHSA
UHEpIHUAIBHBIX CHU-CTEM OTCYETAa; MOJEKYISIPHO-KUHETHYECKYI0 TEOPHIO
CTPOCHHUS BEILIECTBA, a30BbIE 3aKOHBI, CBA3b CpEAHEH KHHETHYECKOU
SHEPrHU TEIUIOBOTO JBMXKEHMSI MOJIEKYJ C aOCOJIOTHOW TeMIle-paTypoi,
NEepBbI 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS 3JIEKTPHUECKOTrO
3apsina, 3akoH Kysona, 3akoH OMa, 3aKOHBI MOCIENOBATEIBHOTO U
MapauIeIbHOTO COCIMHEHNSI IPOBOJHH-KOB, 3aKoH J[xoyms—IJleHna; npu
3TOM Pa3INYaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €TO MaTEMaTHIECKOE
BBIPXCHHUE U YC-JIOBHSA (TPAaHMIIBI, 001aCTH) IPUMEHUMOCTH;

—\OOBACHITH OCHOBHbIE NPWUHLIMIBI JEHCTBHA MallWH, NpUOOPOB U
TEXHHYECKUX  YCTPOWCTB;  pa3iuyarh YCJIOBHS HUX 0€30MacHOro
HUCIIOJIb30BaHUA B HOBCCHHCBHOﬁ JKHU3HU,

—\BBIIOJHATh IKCHEPHMEHTHI M0 HCCICAOBAHHIO (DM3NYECKUX SIBIC-HHH H
NPOLIECCOB C HCIOJB30BaHHEM MPSAMBIX M KOCBEHHBIX W3-MEPEHHMIl: MpU
aToM (GopMyaupoBaTh mnpoOiemy/3azadyy W TUIOTe-3y  y4eOHOTo
IKCIIEPUMEHTA; COOMpaTh YCTAHOBKY M3 MPEIJIONKEH-HOTO 000pYyI0BaHMUS;
HPOBOJIUTH ONBIT H (POPMYITUPOBATH BBHIBOJIBI;

7\OCyHICCTBH$[TI) NpsAMBIE U KOCBCHHBIEC U3MCPCHUSA (I)I/ISI/I‘IeCKI/IX BCJIMYWH,
IPH 3TOM BBIOMPATh ONTUMANBHBINA CIIOCOO U3MEPEHHUS
U HCIOJIb30BATh H3BECTHBIC METO/IbI OLICHKU MOTPELIHOCTEH N3-MEpeHUIA;

—\mccneoBaTh  3aBUCHMOCTH — MEXIy — (PU3WYECKIMH  BETHYMHAMHU
C\HCTIONIb30BaHUEM MPSMBIX HM3MEpPEHHH: INPH ATOM KOHCTPYHUPO-BaTh
YCTaHOBKY, (DUKCHpOBATh pPE3yJbTaThl TOJYYEHHOW 3aBU-CUMOCTH
(hM3MYeCKUX BENUYMH B BUAC TaONMHI W TPadUKOB, JC-JaTh BBIBOIBI IO
pe3yabpTaTaM HCCIIEOBAHUS;

—\coOnroaTh mpapmia 0€30IIaCHOTO TPy/Ia MPH MPOBEACHUU HCCIIC-IOBaHUMA
B pamMKax Yy4eOHOTO OKCIEPUMEHTa, Yy4eOHO-HCCIIeI0Ba-TeIbCKONH |
HpOCKTHOﬁ JACATCIBHOCTH C UCIIOJIB30BAHUEM U3ME-PUTCIBHBIX yCTpOﬁCTB
1 1a00paTOPHOTO 00OPYAOBAHHS,



—\pemaTh pacy€THBIE 3aJadyd C SBHO 3aJaHHOW (DH3MYECKOH MOJe-Jblo,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI M IPUHIIMIIBI; HA OCHOBE aHaIn3a YCIIOBHS
3amaud  BBIOMpaTh (PHU3WYECKYI0 MOJAETb, BBI-ACTATE (PH3MUSCKHUE
BEJIMUMHBI U (OPMYIBI, HEOOXOAWMMBIE ANl €€ peleHusi, MPOBOJIUTH
pacu€Thl W OLICHHMBATh PEAIBHOCTb IO-TYYSHHOTO 3Ha4eHHs (QU3MUecKon
BEJINYMHBI;

—\pemaTth ~ Ka4eCTBEHHbIE  3aJauyd:  BHICTPAaUBAaTh  JIOTHYECKH  He-
NPOTHBOPEUUBYIO IIEIIOYKY PACCY)KICHHH € ONOpOd Ha H3ydeH-HbIC
3aKOHBI, 3aKOHOMEPHOCTH U (pHU3HUYECKUE SBICHUS;

—\ucronp30BaTh TPH  PEHICHHH Y4eOHBIX 3alad  COBPEMEHHbBIE HH-
(opManMOHHBIE ~ TEXHOJOTMM A IIOUCKA,  CTPYKTypHPOBAaHHS,
UHTEPIPETallid M TPEICTaBICHHS Y4YeOHOH M HAayYHO-IOIYJSp-HON
nHopManuy, MOMYYEHHON U3 pPa3IMYHBIX HCTOYHHKOB; KPHUTHYECKH
aHAJIM3UPOBATH IOJTy4aeMyIo HH(POPMAIIHIO;

—\IpUBOAUTE TpUMEPHl BKJIAaJa POCCUHCKUX U 3apyOeKHBIX Y4E-HBIX-
(M3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHE MIPOLIECCOB OKPY-)KAIOLIEr0 MHPA,
B Pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

—\ICHOJIB30BaTh TEOPETHYECCKUE 3HAHUS IO (DM3HUKE B MOBCEIHEB-HOM YXU3HU
Juisi  obecriedeHust OE30IIaCHOCTH TpH  OOpallleHHH ¢ npubopaMu H
TEXHUYECKUMH YCTPOHCTBAMH, JUI COXPAHEHHS 3A0POBbsSI U COOIIIOACHUS
HOPM DKOJIOTHYECKOTO MOBE/ICHHS B OKPYKaIolei cpere;

—\paboTaTte B TpyHme C BBIIOJHEHHEM pa3IMuHBIX COLUAIBHBIX POJICH,
IUIaHUPOBATh PabOTy TPYMIIBI, PAMOHAIBHO PAcHpee-TsATh 00sS3aHHOCTH
U TJIAaHUPOBATh JAEATENBHOCTh B HECTAH-IAPTHBIX CUTYalMAX, afeKBaTHO
OIIGHMBAaTh BKJQJ KaXJOr0 W3 YYaCTHHKOB TPYHNIBl B peEUICHHUE
paccMmarpuBaeMon IPOOIEMBI.

11 knacc

B nporecce usyuenust kypca ¢pusuku 6azoBoro yposHs B 11\kiac-ce
YYEeHHUK Hay4UTCS:
—\IIeMOHCTPHPOBATh HA MPUMEPAX POJIb K MECTO (GU3HKU B (pOp-MHUPOBaHNHT
COBPEMEHHOI Hay4HO! KapTUHbBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU
U TEXHOJIOTUH, B IPAKTUUECKOH NesI-TENbHOCTH JIIOEH, LIETOCTHOCTD U
€/IMHCTBO (PM3MYECKOH Kap-THHBI MUPA;

—\y4YHTBIBATh T'PAHUIIBI TPUMEHEHHS U3yYEHHBIX (PU3NIECKUX MO-JIEIIEH:
TOYEYHBIH 3JIEKTPUIECKUH 3apsi], JIyd CBETa, TOUCUHBIH NCTOUYHHK CBETA,
sJiepHasi MOJIEJIb aTOMa, HYKJIOHHAs! MOJIeNIb aTOMHOTO si7ipa NP pelIeHUH
(hu3nYecKux 3a1ad;

—\pacno3HaBath (pU3NIECKHe SBICHUS (IIPOIECCH) U OOBIICHATh UX Ha
OCHOBE 3aKOHOB 3JIEKTPOIMHAMUKH ¥ KBAHTOBOW (pU3HKH:



B3aMMOJICHCTBME MArHWTOB, OJICKTPOMArHWTHAs MHAYKIHS, JeiCTBHC
MAarHUTHOTO TMOJSl HA TPOBOJHUK C TOKOM U JBIDKY-IIUICS 3aps,
3IIEKTPOMATHUTHBIE KoJIcOaHwst u BOJIHBI, TPAMO-TTMHEHHOE
pacnpocTpaHeHHe CBeTa, OTPaKeHWE, NpeoMIIeHHE, WHTephepeHIus,
IUGPaKIUs ¥ TOJSPU3AIS CBETa, JUCIICPCHS CBETA; (POTOIIEKTPUICCKHI
3¢ ekt (horoaddekr), cBeTOBOE NaBIeHUE, BOSHUKHOBCHHE JIMHEWIATOTO
CIIEKTpa  aToMa  BOJO-pOJa,  CCTECTBEHHas WM  HCKYCCTBEHHAS
PaIHOaKTUBHOCTb;

—\OMHUCHIBATh U3YyYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
OINITHYECKHE ¥ 3JICKTPOMArHUTHBIC SBJICHUS (MPO-TIECCHI), HCIOIb3YS
(U3UUCCKIE BEMUMHBL: SIEKTPHIECKHI 3a-PsJl, CHITA TOKA, SJIEKTPHIECKOE
HAMpsHKEHUE, HJIEKTPUYECKOE COIMPOTUBIIEHHUE, DPAa3HOCTh I[TOTEHIIMANIOB,
ONIC, paboTta Toka, MHAYKIHS MarHUTHOTO IIONA, CHia Awrepa, cuia
JlopeHIla, WH-IYKTHBHOCTh KaTyNIKH, OSHEPrHs JIEKTPUUECKOTO M
MarHMTHO-TO TMOJIeH, IEPUOJ] M YacTOTa KOeOaHuii B KoeOaTeIbHOM KOH-
Type, 3apsi/] ¥ CHIa TOKa B MPOIECCE TAPMOHUYECKHUX 3JIEKTPO-MAarHUTHBIX
KoJeOaHui, (OKYCHOE pacCTOSHHE W ONTHYECKas CHJa JIHH3BI, TPH
OITMCAHNK TPABWJIBHO TPAKTOBaTh (DHU3MUE-CKUH CMBICI HCIONB3YEMbIX
BEJIMYMH, UX O0O03HAYEHHUS M E€IAW-HHIBI;, YKa3blBaTh (OPMYJIbI,
CBSI3BIBAIONIIE MAHHYIO QU3HUIE-CKYIO BETMIUHY C IPYTHMH BETHIHHAMIE;

—\ONKChIBaTh HM3YYCHHBIC KBAHTOBBIC SBJICHUS M MPOIECCHI, HC-MOJB3YS
(u3nMYeCKUe BEIUYMHBL CKOPOCTh 3JCKTPOMArHUT-HBIX BOJH, JJIHHA
BOJNHBI M 4YacTOTa CBETa, OHEPrus H UMIYIbC (POTOHA, MEPHO.
MOJTypacmaia, YHePrusi CBSA3U aTOMHBIX sJiep; NMPH OMHCAHHU MPABUILHO
TPakTOBaTh  (U3UYECKUH  CMBIC  HC-TIOJIb3YEMbBIX  BEIIMYMH, WX
0003HAUEHUSI U €IMHUIIBI; YKa3bl-BaTh (HOPMYJIIbI, CBSI3BIBAIOIIKME JAHHYIO
(u3MUYECKYIO BEIUYU-HY C JIPYTUMH BEIWYMHAMH, BBIUYUCISTH 3HAYCHHE
(hu3ruecKo BETUIUHBL;

—\aHanu3upoBarth (HU3MYECKHE TIPOLECCHI U SBJICHUS, HCIOJIb3Ys (pU3NYEeCKue
3aKOHBl M TIPUHIUIBL 3aKOH DJJIEKTPOMATHUTHOM HMHIYKIMH, 3aKOH
NPSIMOJIMHEHHOTO PAacIpPOCTPaHCHMsI CBETA, 3aKOHBI OTPAXEHHUs CBETa,
3aKOHBI NIPEJIOMIICHUSI CBETA; ypaB-HeHHe ODWHIITeHHa i (poTodddekra,
3aKOH COXPaHEHWsS D3HEP-THH, 3aKOH COXPAaHEHHs WMILylbca, 3aKOH
COXpPaHEHHs DJIEK-TPUUYECKOrO 3apsla, 3aKOH COXPAHEHUS MAaccOBOTO
yHcna, HO-CTynaTsl bopa, 3akOH pagHOaKkTHUBHOTIO pachaja; HOpU 3TOM
pasnuuath CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH-YeCKOoe
BBIp@)KEHHUE U YCIOBUS (TPaHUIIBI, 00IaCTH) IPUMEHH-MOCTH;



—\ompeznensaTe  HampaBlICHHE BEKTOpPa MHAYKIMH MarHUTHOTO  IOJIS
NPOBOJIHMKA C TOKOM, CHJIbI AMIiepa U cuiibl JlopeHia;

—\CTpOUTh W ONMCHIBATh M300pPAXKECHHUE, CO3/aBAEMOE IUIOCKHM 3€pP-KaloM,
TOHKOM JIMH3011;

—\BBINIOJHATh 3KCIEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIB-ICHUI H
MPOLIECCOB C HCIOIB30BAHHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHHMI: IpH
5ToM  (opMyIHpOBaTh TpobIeMy/3amady W THU-TIOTE3y  Y4eOHOTO
9KCIIEPUMEHTA; COOMpaTh YCTAaHOBKY M3 MPEA-IOKCHHOTO 000PYHOBAHUS;
MPOBOJUTH OIBIT X OPMYIHPOBATH BHIBOIBI;

—\OcyHleCTBJ'ISITL MpsAMBIE U KOCBCHHBIC U3MCPCHUS (1)I/I3I/ILICCKI/IX BCJIMYNH;
Ipu 3TOM BI)I6I/IpaTI) OITUMAJLHEIN CcII0CO0 U3MEpCHU
M HCIIOJB30BaTh U3BCCTHBIC MCTOAbBI OLICHKH HOFpeIHHOCTCﬁ I/I3-MepeHI/II71;

—\mccne0BaTh 3aBUCHMOCTH  (PU3UYECKHAX BEJIMYUH C HCIOJIB30Ba-HUEM
OpSAMBIX  W3MEPEHHUil: MNpH 3TOM  KOHCTPYHPOBAaTh  YCTAHOB-KY,
(hUKCHpPOBATh  pPE3YNBTATHl IMONYYCHHOW 3aBUCHUMOCTH  (PU3U-IECKUX
BEJIMUMH B BHJE TaONHI W TpaduKoB, AeNaTh BBIBOJBI MO pe3yibTaTaM
HCCIICIOBaHMS;

—\cobmnroaTh mpaBmia 0€301IacHOTO TPyda MPH MPOBEACHUH HC-CIICIOBAHMUMA
B paMKax Y4eOHOIro OSKCIICPUMEHTa, Y4eOHO-HC-CICIOBATEIBCKON W
MIPOEKTHOM AEATENEHOCTH C HCIIONB30Ba-HUEM U3MEPUTEIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 000PYIO-BaHUS;

—\pemmaTh pacuy€THbIe 33Ja4d C SBHO 33/JIaHHOW (U3MUYECKOH MOJe-1blo,
UCTIONB3YS (U3NYeCKHe 3aKOHBI U IIPUHIIMITBL, HA OCHOBE aHAIN3a yCIOBUS
3aJayd  BbIOMpATh (U3UUECKYI0 MOAENb, BBI-ACHATh (PHU3MYECKHUE
BEJIMYMHBI U (OPMyIB, HEOOXOoAMMbIe Al €€ peIIeHHs, HPOBOIUTH
pacdéTsl M OIEHMBATh PEATHHOCTH IMO-IyYCHHOTO 3HAYEHUs (U3MUECKOI
BEJIMYHHBI,

—\pemaTh ~ KaueCTBEHHbIE  3a/a4M:  BBICTpaMBaTh  JIOTHYECKH  He-
MPOTUBOPEUYMBYIO 1IETIOYKY pPAacCyKJEeHUH C OMNOpoil Ha H3y4ueH-HbIE
3aKOHBI, 3aKOHOMEPHOCTHU 1 (PU3MUYECKUE SBIICHUS;

—\HUCIONB30BaTh TPH  pEIIeHHHM y4eOHBIX 3aJad COBPEMEHHBIE HH-
(opManMoOHHBIE ~ TEXHOJNOTMM  JUII  TIOWCKA,  CTPYKTYPHPOBAHHUS,
MHTEPIpPETalli W TPEACTABICHUs YYeOHOH W Hay4YHO-TIOINYJSIP-HOH
MHQOPMALIMY, TOIYYCHHOW W3 pPAa3IMYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAIM3MPOBATH IT0JyYaeMyI0 HH(OPMAIIHIO;

—\OOBACHATP TNPHHLIUIBI JCHCTBUS MAIIUH, MIPHOOPOB M TEXHUYE-CKUX
YCTPONCTB;, pas3nu4aTh YCIOBHS HX 0€30MIacHOTO HWCIIONb-30BaHUSA B
MMOBCEIHEBHOM XU3HHU;



—\pUBOMTL MpPUMEPBl BKJIAJA POCCHHCKMX W 3apyOEKHBIX y4E-HBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUIf;

—\ICHOJIB30BaTh TEOPETHUECKUE 3HAHUS IO (DM3HKE B OBCEIHEB-HOM YXKU3HH
s obecriedeHns Oe30MacHOCTH TIpu  oOpamieHnn ¢ mpudopamMu |
TEXHHYECKUMH YCTPOMCTBAMH, JUII COXPAHEHHS 3JI0POBbSI U COOJIOACHUS
HOPM 9KOJIOTHYECKOT'0 OBEICHHS B OKpY KaroLlel cpexe;

—\paboTaTe B TpyHIe C BBIIOJHEHUEM pAa3IMYHBIX COLHMAJIBHBIX DO-JIEH,
IUIAHUPOBATh paboTy PYIIIEL, PAIMOHAIBEHO paclpelessTh 00I3aHHOCTH 1
IUIAaHUPOBATh JESTENFHOCTh B HECTAaHJAPTHBIX CHUTYaIUsX, aJeKBaTHO
OLICHMBATh BKJAJ KaXJOr0 M3 YYacCTHHU-KOB TpPYIIBl B pELICHUE
paccMaTpuBaeMoOi IPOOIIEMBIL.



COOEPXAHUE YHYEBHOI'O NMPEAMETA
«®U3UKA» (BA3OBbIA YPOBEHD)

10 knacc

PA3OEN 1. PN3UKA U METOObl HAYYHOI O NMO3HAHWA

®uznka — Hayka o npupone. Haydnble METOABI TO3HAHUS OKPY->KAIOIIETO
Mupa. Posnp skcnepuMeHTa M TEOpUH B IPOLECCE TMO3HA-HUS TPHPOJBL
DKcnepuMeHT B pusuke.

MonenupoBanue GU3NIECKUX SIBICHUHA W TporeccoB. HaydHbIe THITOTE3EI.
®dusnueckre 3aKOHBI W TEOpHH. [ paHMIBI NPUMEHHMO-CTH (HU3HMYECKUX
3aKOHOB. [IpUHINIT COOTBETCTBHUS.

Pons u mecTo ¢u3NKHM B ()OPMHPOBAHUN COBPEMEHHOI HAyYHOW KapTHHEI
MHpa, B IPAKTUYECKOHN NEATEIFHOCTH JIIO/CH.

Hemoncmpauyuu

1. \AHanorossie 1 IH(POBBIE N3MEPUTEIBHBIE IPUOOPHI, KOM-TIBIOTEPHBIE

JAaTINKH.

PASOEJ 2. MEXAHUKA

Tema 1. KuHemaTtuka

Mexanndeckoe nBIKeHHE. OTHOCHTEIHHOCTh MEXaHHUYECKOTO IBIDKCHHS.
CucrteMa otcuéra. TpaekTopusl.

[lepememienne, CKOpOCTb (CpemHssI CKOPOCTh, MTHOBEHHAsl CKO-POCTb) H
YCKOpEHHE MaTepHaIbHON TOYKHM, UX MPOEKINH Ha OCH CH-CTEMBbI KOOPAMHAT.
CrnoxeHne epeMelIeHNH U CII0)KEHHE CKOPOCTeH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NpsMOJIMHENHOe ABWXeHHe. [ paduxu
3aBUCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHMS, IyTH H\IlepeMEIIeHHS
MaTepPIaJ'ILHOfI TOYKH OT BPpEMEHHU.

CBobozaHoe najenue. Y ckopenue cBo0oqHoro najenus. Kpuponuneitnoe

JBIKEHUE. J[BIKeHNEe MaTepHaIbHON TOUKH T10
OKpPYXHOCTH C IIOCTOSIHHOH IO MOJIYJIIO CKOPOCTBIO. YTIIOBasi CKO-POCTb,
JMHEHHas ckopocTb. [leprnon n yacrora obpamenus. LleH-TpocTpemurensHoe
YCKOpEHHE.

Texnuueckue ycmpoucmea u Npakmuiyeckoe HnpumeHenue: CIH-IOMETP,
JIBIDKEHUE CHApSI/IOB, IIEMTHbIE U PEMEHHBIE MTEPEAavH.

Hemoucmpayuu

1. Mopens cuCTeMBI OTCUYETA, MILTIOCTPALINS KHHEMAaTHIECKUX

XapaKTEePUCTHUK JIBHXKCHHSI.
2. TIpeobpazoBaHue IBMKEHHUH C UCIIOIB30BAHUEM TPOCTHIX ME-XaHU3MOB.

3. Ilagenue Ten B BO3JyXE U B Pa3pEeKEHHOM ITPOCTPAHCTBE.



4. HaOnroneHue qBIKEHHUS Tena, OPOLISHHOTO 0] YIJIOM K TO-PH30HTY U
TOPU30HTAIBHO.

5. H3mepeHue ycKOpeHHsT CBOOOJHOTO MAJCHNS.

6. HampaBneHue cKOpOCTH IpHU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut

1. V3yueHne HEpaBHOMEPHOT'O IBUKEHUS C LIEJIbIO ONIPEACICHUS
MTHOBEHHON CKOPOCTH.

2. HccnenoBaHue COOTHOIICHUS MEXIY ITyTAMH, NPOUICHHBIMU TEJIOM 3a
MIOCIIEI0BATENbHbIC paBHBIE MPOMEXYTKH BPEMEHHU npu
PaBHOYCKOPEHHOM JIBIXCHUH C HAYAJIbHOH CKOPOCTHIO, PAaBHOM HYIIIO.

hed

W3yuenue qBuxKeHMs lIapyuKa B BI3KOH XKUIKOCTH.
4. W3ydenue OBMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. IuHamMmuKa

[punuun otHocutensHocT 'anunes. [lepBeiiil 3akon HeroToHa.
WHuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroToHa
JUIs1 MaTepuallbHOM Touku. Tpetuii 3akoH HploTOHA J171s1 MaTepuallbHbIX TOYEK.

3aKkoH BCCMHUPHOI'O TATOTCHUA. Cuna TSDKECTH. HepBaﬂ KOCMHU-YCCKasa
CKOpPOCTb.

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

Tpenue. Buapl TpeHus (IOKOS, CKOJbXEHHS, KadyeHus). Cuma TpeHHs.
Cyxoe Ttpenue. Cumiia TpeHHS CKOJNBKEHHS W CHJIA TPEHUS TOKOSL.
Koappunnent tpenus. Cunma CONPOTHBICHHS TIPU JABW)XKE-HUM Tela B
KHUIKOCTH I Ta3e.

HOCTyHaTCJ’IBHoe 1 BpallaTeJIbHOC NBUIKCHHNEC a0COJIFOTHO TBép,IlO-l"O TCIa.

MoMeHT CHIIBI OTHOCHTEILHO OCH BpallICcHUs. Ilnedo cwmmel. Yc-noBus
PpaBHOBECHA TBép,IlOFO TCia.

Texnuueckue ycmpoucmea u npaKmuieckoe npumeHeHue: TOJ-ITUTHAKH,
JIBIYKCHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu

1. SIBnenue nHepLUUH.

2. CpaBHEHHE Macc B3aUMOJICHCTBYIOIIUX Tell.

3. Bropoii 3akon HeloToHa.

4. UsmepeHue cuiml.

1 o
31ech U fanee MPUBOUTCS PACIIMPEHHBIH NepedeHb Ja00paTOPHEIX paboT U
OIBITOB, U3 KOTOPOT'O YYHUTENb JIeNaeT BEIOOP MO CBOEMY yC-MOTPEHHIO C y4ETOM
BeIOpanHoro YMK u umeromerocs o0opynoBaHusi.

PUBMKA. 10—11 knaccbl 21
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CroxeHue Cui.
3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JepOopMaItuu.
7. HeBecomocTs. Bec Tena npu ycKOpeHHOM NOABbEME U Naie-HUU.

a

8. CpaBHeHHE CHII TPEHHMS TTOKOSI, KAUCHHUS U CKOJIBKEHHS.

9. YcmoBus paBHOBecHs TBEPAOTO Tena. Busl paBHOBECHS.

Yuenuueckuit saxcnepumenm, nabopamopnie padomor

1. V3yueHne ABIKEHHS OpycKa 10 HAKJIOHHOH IJIOCKOCTH.

2. HccnenoBaHue 3aBUCHMOCTH CHIJI YIIPYTOCTH, BOSHUKAIONINX B\PYXKHUHE
U Pe3UHOBOM 00paslie, 0T ux AedhopManui.

3. HccnenosaHue ycIoBUil paBHOBECHs TBEPAOTO TeNa, UMEIOLIE-TO OCh
BpalllCHUS.

Tema 3. 3aKOHbI COXpaHEeHUs1 B MeXaHUKe

Hmnynsc MaTepHabHOM TOUYKH (TeNa), CHCTEMbl MAaTEpPHAIBbHBIX TOYEK.
Vmnyibe cuiibl M U3MEHEHHE MMITyJIbCca Tella. 3aKOH COXpa-HeHHs UMITYNbCa.
PeaxTuBHOE ABUKEHUE.

Pabora cuibl. MOIITHOCTE CHIIBL.

Kunernueckast »Heprus MaTepHaibHOW TOUKH. Teopema 00 H3-MEHEHUH
KHHETUYECKOH SHEPTUH.

[orenumansHass sHeprus. lloTeHnmaneHast BHEPrus yOpyro Je-
¢dopmupoBanHOil mpyxuHbl. [loTeHIManpHas SHEprust Tena  BOIM3M
MTOBEPXHOCTH 3eMIIH.

[loreHuumansHple W HEMOTCHUMalNbHBIE cuibl. CBsA3p  paboTHl  He-
MOTEHIMAJBHBIX CHJI ¢ U3MEHCHHEM MEXaHWYeCKOW SHEpTWH CHUCTE-MBI Tell.
3aKOH COXpaHEeHHUs] MEXaHUYECKOIl SHEPTHH.

VYnpyrue v Heynpyrue CTOIKHOBEHHUS.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHenue: Bo-10MET, KOMED,
NIPY>KHHHBIH [TUCTOJIET, IBIKCHNE PaKeT.

Jemoncmpayuu

1. 3akoH coxpaHeHus: UMILyJibca.

2. PeakTuBHOE IBM)XEHUE.

3. Ilepexon NOTEHIHANLHON YHEPTUU B KHHETHYECKYIO M 00paT-HO.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut

1. M3yueHue aGCOMOTHO HEYNPYTOTO y/iapa ¢ TOMOMIBIO ABYX
OJIMHAKOBBIX HUTSIHBIX MasTHUKOB.

2. HccnenoBanue CBsi3M pabOTHl CHJIBI C W3MEHEHHWEM MeEXaHW4Ye-CKON
DHEPI'MHM TEJIa Ha IPUMEPE PACTHKEHMS PE3UHOBOIO JKIyTa.



PA3LES 3. MONEKYJIAPHAA ®UN3NKA N TEPMOOVNHAMUNKA

Tema 1. OCHOBbI MOMNEKYNAPHO-KMHETUYECKOWN Teopumn

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KHHETHIECKOH TEOPHUH M\IX OITBITHOE
obocHoBanue. bpoyHoBckoe nBikenue. duddysus. Xapakrep NBUKCHUS U
B3aUMOJIEHCTBUS YacTULl BellecTBa. Moje-11 CTPOEHMsI Ta30B, KUIAKOCTEH U
TBEPIBIX TEN M OOBSICHCHUE CBOWCTB BEIIECTBA HA OCHOBE STHX MOJCICH.
Macca u pa3mepsl Mo-Jekyi. Kommaecto BemecTBa. [ToctostHHAs ABOTazpo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana Temneparyp
Llenscust.

Mopens  uneanbHoro raza. OcCHOBHOE ypaBHEHHE  MOJICKYJISPHO-
KHHETUYECKOH TEOpUH HACAIBHOTO ra3a. AOCOJIOTHAs TeMIlepaTy-pa Kak
Mepa cpemHed KMHETHYEeCKOH >HEpru¥l TEIIOBOTO JBIKEC-HHS YacTHI] Taza.
[kana remnepatyp KenbBuna. I'a30BbIe 3aK0-HBI. YpaBHeHHE MeHeneeBa—
Knaneiipona. 3akon J[lanprona. M3omporeccsl B uiealbHOM Taze c\
MOCTOSTHHBIM ~ KOJIMYECTBOM  Be-IIecTBa. | paduueckoe MpeacTaBICHUE
H30TIPOIIECCOB: M30TEPMa, H30X0pa, m300apa.

Texnuyeckue ycmpoucmea u npaxmuueckoe npumeHenue: TEP-MOMETD,
6apomeTp.

Jemoncmpayuu

1. OmbITH, TOKAa3bIBAOIINE UCKPETHOEC CTPOCHUE BEIIECTBA, (hoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUH.
OmnpITe IO MU GY3UH KUIKOCTEH U Ta30B.
Moens OpOYHOBCKOTO JBIKEHHSL.
Mopaens onbita Ll TepHa.
OMBITHI, TOKA3bIBAIOIINE CYIIIECTBOBAHNUE MEKMOJIEKYISIPHOTO
B3aHUMO/ICHCTBHS.
6. Moenb, WLTIOCTPUPYIOIIAs IPUPOY JAaBJICHHUS ra3a Ha CTCH-KH

cocyna.

wkwn

7. OmBITHI, WILTIOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS HeallbHO-TO rasa,
H30TPOIIECCHI.

Yuenuueckuii axcnepumenm, nabopamopnvie pabomaol

1. OnpeneneHre Macchl BO3AyXa B KIACCHOH KOMHaTe Ha OCHOBE
n3MepeHuil 00bEMa KOMHATHI, JABICHUS W TeMIEpaTyphl BO3-IyXa
B\HEH.

2. HccrnenoBanue 3aBUCUMOCTH MEXYy MapaMeTpamMu COCTOSHHUS
Ppa3pexeHHOTO Ta3a.

Tema 2. OcHOBbI TepMOANHAMMKH

TepmoauHamuueckas cucteMa. BHyTpeHHsI SHEprust TEpMOAU-
HaMHUYECKOH CHCTEMBI M CIIOcOObI € n3mMeHeHus. KonmuecTso Te-



IIOTBl M pabora. BHYTpeHHSs SHeprusi OJHOATOMHOTO HJEaJbHOIO Trasa.
Bugsl  TemnonepenauM:  TEMIONPOBOJHOCTb, KOHBEKLHA, H3-IyYCHHE.
VYaeneHad  TemnoéMKOCcTh  BemecTBa.  KommdecTBo — TEmIO-TeI  IpH
TEeIuIonepeaye.

Iomsatne 00 ammabaTHOM mpomecce. [lepBEI 3aKOH TepMOIUHA-MUKH.
IIpuMeHeHne mepBOro  3akOHa  TEPMOAMHAMHMKM K  H30MPO-LIECCAM.
I'padmueckast nHTEpIpETaLIUs PabOTHI rasa.

Bropoii 3akon TepmMonuHamuky. HeoOpaTuMoCcTh IpoLieccoB B MPUPOJIE.

TemnoBele  MamuHbl.  [IpuHOMOBI ~ OEHCTBHS — TEIUIOBBIX — MAIllMH.
IIpeoOpa3oBanus sHeprur B TerwioBbix MamuHax. KIIJ] TermioBoil MamiviHbL.
Hukn Kapuo u ero KITJI. Dxonoruueckue mpooaeMbl Te-II03IHEPTETHKH.

Texuuueckue ycmpoﬁcmea u npakmuyeckoe npumenenue. JIBU-TATCIIb
BHYTPCHHCTO CropaHusl, OBITOBOM XOJIOANUJIbHUK, KOHAUIHU-OHEP.

Jemoncmpavuu

1. V3MeHeHHe BHYTpEHHEH OSHEPrMU Tela NpPU COBEpIICHHU pPa-OO0ThI:
BBIIET MpPOOKM M3 OYTBUIKM TIOA [JCHCTBHEM CXKaToro BO3AyXa,
HarpeBaHue d¢upa B  JIATyHHOW  TpyOke IyTéM  Tpe-HHs
(BU€OAEMOHCTpALINS).

2. H3MeHeHHe BHyTpeHHEH 2HEpPTUH (TeMIlepaTypsl) Teja Ipu
TerIonepeaye.

3. OmbIT 0 aAnabaTHOMY PacUIMPEHUIO BO3AyXa (OIBIT C BO3-AYIIHBIM
OTHHBOM ).

4. Mopgenu mapoBo# TypOUHBI, ABUTATEISI BHYTPEHHETO Cropa-
HUSI, PEAKTUBHOTO JABUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomoi

1. UsmepeHue yaenbHOR TeT0EMKOCTH.

Tema 3. ArperaTHble COCTOSIHUA BellecTBa.
dasoBble nepexoabl

[TapoobpazoBanue n koHaeHcamws. Mcnapenne u kunenue. AG-cofoTHas 1
OTHOCHTENbHAsl BIAXXHOCTh BO3/1yxa. HachlmeHHBIH map. YienpHas TemioTa
nmapooOpa3zoBaHust. 3aBUCUMOCTD TEMIIEPa-TYPbl KUIIEHUS OT IaBJICHUS.

Teépmoe Ttemo. Kpucrtammmueckne n amop¢HBIE Tena. AHHM30TPO-TIHA
CBOMCTB KPHUCTAJIJIOB. )KI/I}IKI/IG KpHUCTAJIIIbI. COBpeMeHHBIC Ma-TE€pHralbl.
[TnaBnenue u KpucTauM3anus. Y iespHas TeIoTa mias-ieHust. Cyomumariys.

YpaBHeHMe TEIUIOBOTO OanaHca.
Texnuueckue ycmpotcmea u NpaKmuieckoe npumeHeHue. TH-TPOMETp |
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHUHU TTOITYICHUS CO-



BPEMCHHBIX MaTCpUaioB, B TOM YUCJI€ HAHOMATEPUAIOB, U HAHO-TCXHOJIOTUH.

Hemoncmpauyuu

1. CaoiicTBa HACBILIEHHBIX MAPOB.

2. Kunenne npy MOHIKEHHOM aBICHUN.

3. CriocoObl H3MEpeHNs BIAKHOCTH.

4. HabmoneHne HarpeBaHUA U IUIABJICHUS KPUCTAJUTMIECKOTO BEIICCTBA.

5. JleMOHCTpamus KPUCTAILIOB.
Yuenuueckuii sxkcnepumenm, nabopamopnuie pavomur 1. zmeperue
OTHOCHTEJIFHOM BII&XXHOCTH BO3/yXa.

PASOEI 4. SNIEKTPOONHAMMKA

Tema 1. dnekTpocTaTuKa

OnexTpuzanusl Tell. OJEKTpUYECKUi 3apsan. JBa BUAA 3IEKTPU-YECKUX
3apsoB. [IpoBOTHUKY, AUAIEKTPUKH U MOTYIIPOBOIHUKHU. 3aKOH COXPAHEHUS
IEKTPUUECKOTO 3aps/a.

BzaumopnelictBue 3apsgoB. 3akoH Kynona. ToudeyHbI 31EKTpU-YECKUH
3apsa.  OiekTpudeckoe Tmone. Hanpspk€HHOCTH  3IEKTPHYE-CKOTO  ITOJIS.
[MpuHOMT CyNepmo3unMy 3JIEKTPUYECKUX Nosed. JIn-HuM HanpspKEHHOCTH
IIEKTPHUIECKOTO MOJIS.

PabGora cmn anekTpocTarmyeckoro momd.  [loreHmman.  PasHocTh
MOTEHIMAaI0B. [IpOBOAHUKM U TUAIEKTPUKU B 3JIEKTPOCTATHUE-CKOM IIOJIE.
JlnexTpudeckast IpOHUIIAEMOCTb.

OnextpoémkocTs. KoHzmeHcaTop. DneKTpOEMKOCTh  IUIOCKOTO  KOH-
JIeHcaTopa. JHeprus 3apspKeHHOTO KOH/IEHCATOPA.

Texnuueckue ycmpoucmea u Npakmuyeckoe npumeHeHue: SIEKTPOCKOII,
IIEKTPOMETP, AIEKTPOCTATHUECKAs 3alUTa, 3a3eM-JICHHE 3JIEKTPONPHOOpPOB,
KOHJICHCATOp, KOMPOBAJIbHBIN armapar, CTpyHHBIH IIPUHTED.

JHemoncmpayuu

VYCTpONCTBO M IPUHLIUIL ACUCTBUS JIIEKTPOMETPA.

B3aumonelicTBue HA3NEKTPU3OBAHHBIX TEJL.

DIEKTPUUYECKOE M0JI€ 3apsIKEHHBIX TEJI.

IIpOBOIHUKH B 3IEKTPOCTATUIECKOM TIOJIE.

DneKTpocTaTHIecKas 3aluTa.

JudNeKTpUKY B 3JIEKTPOCTATUIECKOM II0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCATOpa OT IUIOLIAIN
IJIACTHH,  PACCTOSHHUS ~ MEXAYy HAMH W JIHIJICKTPU-YECKOM
MIPOHULIAEMOCTH.

8. DHeprus 3apsyKeHHOro KOHAEHCATOpa.

Yuenuueckuii axcnepumenm, nabopamopnuie pabomeut 1. smepenue
ANEKTPOEMKOCTH KOHACHCATOPA.
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Tema 2. NTOCTOAHHbLIN INEKTPUYECKUN TOK.
ToKM B pasnuyHbIX cpeaax

ONEeKTpUIecKuil TOK. YCJIOBHS CYIIECTBOBAHHUS DSJICKTPUIECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [IocTOSHHBIH TOK.

Hanpsoxenne. 3akon OMa amst y9acTka Ieru.

DNeKTpUuecKoe COMPOTHUBICHUE. YAENbHOE COIMPOTUBJICHHE Be-1ECTBa.
[TocnenoBarenvHOE, MapauieaIbHOE, CMEIIAHHOE COEANHE-HUE IPOBOIHUKOB.

Pabora »snekrpmueckoro Ttoka. 3akoH Jxoymsi—IJlenna. Mom-HOCT
ANEKTPHYECKOTO TOKA.

OJIC u BHyTpeHHee COMpOTHUBIEHHWE WCTOYHUKA TOoKa. 3akoH Oma s
MIOJTHOH (3aMKHYTOI1) anekTprdeckoit nemu. KopoTkoe 3aMbI-KaHHE.

3H6KTpOHHa§I IIPpOBOAUMOCTD TBép,Z[LIX MCETAJIIIOB. 3aBUCH-MOCTh
COIMPOTHUBJICHUS MCTAJJIOB OT TEMIICPATYPhI. CBerHpOBO-,I[I/IMOCTB.

OnexTpuueckuil Tok B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4-KOB.

ITonympoBonuuku.  CoOcTBeHHas M HpUMECHas  IPOBOAUMOCTh
MOJMympoBOoAHUKOB.  CBolicTBa  p—mn-nepexofga.  IlodynpoBOJHHUKO-BBIE
TIpUOOPEI.

ONeKTpUUYECKUl TOK B paCTBOPAaX U pacliaBax JIEKTPOIUTOB.
ONEKTPOIUTHYECKAS JUCCOLMALUS. DIEKTPOIIHU3.

DnexTpuueckuii TOK B razax. CaMOCTOSATEIbHBIA U HECAMOCTOS-TEJbHBII
paspsa. Mounnus. Ilnasma.

Texnuueckue ycmpoucmea U npaxkmuieckoe npumeHeHue: aM-IEPMETp,
BOJITMETpP, PEOCTaT, NCTOYHHKH TOKa, 3JIEKTpOHArpeBa-TelbHbIE HPHUOOPEHI,
JIEKTPOOCBETHTEINILHbIE NPUOOPHI, TEPMOMETP COIPOTUBIICHHS, BAKyyMHBIH
UOJ, TEPMHUCTOPHI U  (OTOPE3UCTO-PHI, IOJYNPOBOAHUKOBBIA  JHOA,
rajJbBaHMKA.

Jemoncmpayuu

1. \M3mepeHue CUIIBI TOKA U HATIPSHKEHUSL.

2. \3aBHCHMOCTb CONpPOTHBIIEHUS] LWIMHIPUYECKUX IPOBOJHU-KOB OT

JUINHBI, IO TOTIEPEUHOr0 CEUEHHs U MaTepH-aa.

b

\CMemaHHOe COeTUHEHUE MPOBOTHUKOB.

\[Tpsimoe m3mepenne I/IC. KopoTkoe 3aMbIKkaHHE TaIbBAHUYIE-CKOTO
JJIEMEHTA U OIICHKA BHYTPEHHETO COIPOTUBIICHUS.

\3aBHCHMOCTb COMPOTHBIICHHUS METAJIOB OT TEMIICPATYPHL.
\[IpoBOAUMOCTE ICKTPOITUTOB.

\MckpoBoii pazpsia 1 MPOBOAUMOCTh BO3AYXA.

\OHOCTOPOHHSISI IPOBOIUMOCTH JTHOJIA.

B
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Yuenuueckuit saxcnepumenm, nabopamopnsie pabomaui
1. M3ydyeHue cMeniaHHOTO COEIMHEHUS PE3UCTOPOB.
2. M3mepernne D/]C NCTOYHMKA TOKA ¥ €T0 BHYTPEHHETO COTIPO-THBIICHUS.

3. Habmromenue 31eKTpoim3a.

MEXTMPEOMETHbIE CBA3U

Wzyuenne xypca Gpuznku 6a3oBoro ypoBHs B 10 kiacce oCy-IIeCTBISIETCS C
Y4ETOM COJIEpIKATEIbHBIX MEXKIIPEAMETHBIX CBS-3€l C KypcaMH MaTeMaTHKH,
OHMOIIOTHH, XUMUH, TEOTPaQHUH U TEXHOIOTHH.

Mescnpeomemnvle nouamus, C6A3aHHblE C UYYUEHUEM MEMOO008
HAYYHO20 NO3HAHUA: SBICHHE, Hay4yHBId (akT, TUIo-Te3a, (uUMYecKas
BENIMYMHA, 3aKOH, TEOpHs, HAOJIOICHHE, OJKCIe-PHMEHT, MOJICIHPOBaHHE,
MOJEIb, U3MEPEHHE.

Mamemamuka: pelleHHE CHCTEMbl YpaBHEHMH; JHMHEiHas QyHKIuS,
mapabona, rumepbosia, uX TpaduKH M CBOWCTBA, TPUTO-HOMETPUUECKUE
GyHKIH: CHHYC, KOCHHYC, TaHIeHC, KOTaHT'€HC; OCHOBHO®
TPUTOHOMETPUYECKOE TOXKAECTBO; BEKTOPhl M WX MPOCK-IMM Ha OCH
KOODPJIMHAT, CJIO)KEHHE BEKTOPOB.

Buonozua: mexanuueckoe ABWKEHHE B KHMBOW mpupozae, nud-¢ysws,
0CMOC, TEINIOOOMEH JKHMBBIX OPTraHHU3MOB (BHIBI TEIUIONEpe-NadyH, TEIUIOBOE
paBHOBecCHE), HICKTPUYECKUE SBICHUS B )KHBOH NPUPOLE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE ATOMOB H\MOJIEKYI,
MOJIb BEIECTBA, MOJSIpHAsS Macca, TeIJIOBble CBOMCTBA TBEPABIX Tel,
KHUJKOCTEH U ra30B, JJIEKTPUUECKHIE CBONCTBA ME-TAJIOB, 3JIEKTPOIUTHYECKAS
Jucconuanud, raJJbBaHUKa.

T'eozpaghus: BNaxxHOCTh BO3/yXa, BETPBI, 0APOMETP, TEPMO-METP.

Texnonozusa: npeodpa3oBaHue ABMKCHUN C HCIIOIB30BAHHEM MEXaHU3MOB,
Y4€T TpEHUsl B TEXHUKE, MOJIIMITHUKH, UCIOIb30Ba-HUE 3aKOHA COXPAaHEHUS
UMIyJbca B TEXHHKE (pakeTa, BONOMET H\T.\I.), JBHTATEIb BHYTPCHHETO
cropaHusi, mnapoBas TypOMHA, OBI-TOBO XOJIOJMJIBHUK, KOHIHUIMOHED,
TCXHOJIOTHHU TMOJIYyUYCHUA CO-BPEMCHHBIX MaTepuaioB, B TOM YHUCJIC
HAaHOMATEepPHAJIOB, U  HAHO-TEXHOJOTHMH, DJIEKTPOCTaTHUECKass 3allWTa,
3a3€MJICHHE 3NEKTPO-TIPUOOPOB, KCEPOKC, CTPYHHBIN IIPUHTED,
JNEeKTPOHArPEBATENIbHBIE  TPUOOPBI,  AIIEKTPOOCBETHTENBHBIE  MIPHOOPHI,
rajJibBaHHKa.



11 knacc

PA3OEN 4. ANEKTPOONHAMUKA
Tema 3. MarHuTHOe none. ANeKTPoOMarHUTHasi MHAYKUUSA

IlocrostHHble  MarHWTBL. ~ B3auMoAelCTBHE  NOCTOSHHBIX ~ MAarHHUTOB.
MaruutHoe nosne. Bekrop mMaruuTHoN uHAykuuu. IlpuHnun cynep-nosunuu
MarHUTHbIX mosed. JIuHuM MarHuTHOM uHAYKUMH. Kap-tuHa nuHUi
MarHUTHON MHIYKLUU N0JI IOCTOSHHBIX MarHUTOB.

MaruutHoe mojJe MNPOBOJHMKA ¢ TOKOM. KapTuHa nuHUEl HMHAYK-ITUH
MarHuTHOTO TMOJA JAJUMHHOTO MPSIMOTO IPOBOJAHMKA M 3aMKHY-TOTO
KOJNBIEBOTO  TIPOBOA\HWKA, KaTymkd ¢ TokoM. Omeir  Opcrena.
B3aumMoneiicTBre IPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HAaIIpaBJICHUE.

Cuna Jlopenua, e€ Moaynb W HampaBieHHe. [[BmkeHHe 3apspKEHHON
JaCTHIBI B OTHOPOAHOM MarHUTHOM nosie. Pabota cunel Jloperna.

SIBneHue 3NEKTpOMAarHUTHOM uHAYKIMU. I[IOTOK BEKTOpa Mar-HUTHOM
uaaykiun. OC uHAYKIUU. 3aKOH 3JIeKTPOMAarHUTHONW HHIykimu Dapanes.

BuxpeBoe anekrpuueckoe mone. IOAC HMHAYKUMHM B IPOBOJHUKE,
JIBIDKYIIIEMCS TTOCTYIIAaTEIEHO B OTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

WuaykTHBHOCTG. SIBNeHHe camonHaykuuu. DJ]C caMOMHITyKITUH.

DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIe.

Texnuueckue ycmpoticmeéa u NpaKmuyeckoe npumeHeHue. TIO-CTOSHHBIC
MarHHUTHI, JIEKTPOMATrHUTHI, JIEKTPOJABUTATENb, YCKO-PUTEIH DJIEMEHTAPHBIX
YaCTHII, UHAYKIIMOHHAS TI€Yb.

Jemoncmpayuu
OmnsIT Opcrena.

OTKIIOHEHHUE JIEKTPOHHOTO ITyYKa MATHATHBIM TOJIEM.

JIMHUY MHIYKIIMA MarHUTHOTO TTOJIS.

B3anMopeficTBre IBYX MPOBOTHUKOB C TOKOM.

Cuna Ammepa.

[etictBue cuibl JIopeHia Ha MOHBI AIEKTPOJIUTA.

SIBneHue PIEKTPOMArHUTHOW UHYKITHH.

IIpaBuno JleHua.

3asucumocts I/IC HHAYKIIMHA OT CKOPOCTH U3MEHEHHS Mar-HUTHOTO
MOTOKA.

10. SIBneHue caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul

1. M3y4yeHre MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

2. MHccnenoBanue IeUCTBUS OCTOSSHHOIO MarHUTa Ha PAMKY C\TOKOM.

e Al ol

3. HccnenoBaHue SBICHUS 3JICKTPOMArHUTHON HHIYKIIHAN.



PASOEN 5. KONEBAHWA U BOJIHbI
Tema 1. MexaHn4eckue n aneKTpoMarHMTHble KonebaHus

Komnebarenbuas cuctema. CBOOOIHBIE MEXaHUYECKHE KOJIEOA-HUA.
I'apmonnueckue konedanus. [leproa, yacrora, aMIUIUTyAa
u ¢aza konebanuid. I[IpyxuHHBIH MasTHUK. MaTeMaTHYeCKUil Ma-sITHUK.
VYpaBHeHHe TrapMOHHMYECKHX KoiebaHuil. [IpeBpamieHue 5SHeprum mpu
TFapMOHUYECKUX KONEOaHUSAX.

KonebatenpHpii koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJIe-OaHUS B
HJIeJIbHOM KoJie0aTelbHOM KOHType. AHAJOTHs MEXIY MEXaHHMYECKUMH H
JIEKTPOMAarHUTHBIMH KonebanusiMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPTHH B HICATBHOM KOJIe0aTeIb-HOM KOHTYpE.

[lpencraBnenue o 3arTyxaloUMX KosebaHUAX. BbIHYXIeHHbIE Me-
XaHM4Yeckue KonebaHus. Pe3onaHc. BBIHYXIOEHHBIE 3JIEKTpOMar-HUTHBIC
KoJeOaHus.

Ilepemennbii Tok. CUHYCOMAANBHBIM TEPEMEHHBIH TOK. MOLI-HOCTH
MIEPEMEHHOT0 TOKa. AMIUIMTYJHOE U JAEHCTBYIOIIEe 3HAUEHHE CHUIBI TOKa U
HaMpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya u  HOTpeONeHHE  JIEK-
TPUYECKOH  DHEPTHU.  ODKOJIOTHYECKHE  PUCKH  IPH  NPOU3BOJACTBE
anekTpo’Hepruu. KynbTypa HCIONB30BaHMA — JIEKTPORHEPTHH B TIO-
BCEJIHEBHOM KU3HU.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue. 3eK-TPUIeCKui
3BOHOK, T€HEPaTOp MEPEMEHHOT0 TOKa, IMHUU HJIIEKTPO-TIepeiad.

Jemoncmpayuu
1. HccnenoBaHue mapaMeTpoB KojebaTeIbHON CUCTEMBI (IIPY-KUHHBIN
WIIM MAaTEMaTH4YeCKHH MasTHHK).
. Habnronenue 3aryxarommux KoixeOaHHH.
HccrnenoBanue CBOWCTB BBIHYK/IEHHBIX KOJICOaHUI.
HaGmonenune pe3oHanca.
CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUs.
. OcumorpaMmsl (3aBUCHMOCTH CHJIIBI TOKA M HANIPSDKEHMS OT BPEMEHH)
JUTSI DTIEKTPOMArHUTHBIX KOJieOaHui.
7. Pe3onaHc npH MOCIEN0BATEILHOM COEIMHEHUH PE3UCTOPA, Ka-TYLIKH
UHAYKTUBHOCTH U KOHJEHCATOPA.
8. Mopens THHAN JIEKTPOIIepeIayn.
Yuenuueckuit axcnepumenm, nabopamopnuie pabomoi
1. Hccnenoanne 3aBUCHMOCTH TIEPHOa MAJIBIX KoJeOaHMH Ipy-3a Ha
HUTH OT AJUHBI HUTH U MacChl Ipy3a.
2. HccnenoBaHue NepeMEHHOro TOKa B LEMH U3 MOCIEJ0BATENb-HO
COEIMHEHHBIX KOH/IEHCATOPA, KATYIIKH B PE3UCTOpa.
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Tema 2. MexaHn4ecKkue u ANNeKTPOMarHNTHblIe BOJIHbI

MexaHH4ecKre BOJHBL, YCIOBHA pactpocTtpaHeHus. Ilepmox. Cko-pocTs
pacupocTpaHeHHs W AiIMHa BOJIHBEL [lomepedHble M NPONONB-HBIE BOJHBL
WnTepdepennus n nuppaknns MEXaHHIECKUX BOJH.

3Byk. CkopocTh 3ByKa. 'poMKoCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

SHGKTpOMaFHI/ITHLIe BOJIHBIL. Y CJIOBUS H3JIYy4YCHUS DJICKTpOMaAr-

HUTHBIX BOJIH. B3aumHas opuenTanus BektopoB E, B, v B 3neKTﬁo-MarHHTHoﬁ
BosiHe. CBOICTBa ANEKTPOMArHUTHBIX BOJH: OTpaXke-HUE, IMPEIOMIICHUE,
monsipuzanus, audpaxmust, uHTepdepeHus. CKopocTb 3JIEKTPOMArHUTHBIX
BOJIH.

IIkana smeKTpOMarHUTHEIX BOJH. [IprMeHeHHe 3eKTpoMar-HUTHBIX BOJH
B TEXHUKE U OBITY.

[IpuHIMTIEI pagrOCBsI3N U TeNeBUICHNU. Pagromokamus.

DNEeKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH cpeabl. Texnuyeckue

ycmpoiicmea u npakmuueckoe npumeneHue: My-
3BIKANIbHBIC HMHCTPYMEHTHI, VIBTPa3BYKOBas AMATHOCTHKA B TEXHU-KE U
MeJUIMHe, pajnap, paaAuoNpuéMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-
eYb.

Hemoncmpayuu

1. OGpazoBaHue U pacpoCTpaHCHUE IIONEPEUYHBIX U MPOIOIb-HBIX BOIH.

2. Konebmrommeecs Te10 Kak HICTOYHUK 3BYKa.
Hab6moenue oTpaxeHust U MPEIOMICHUS MEXaHMYECKUX BOJIH.
4. Habmoaeunue uatephepeHiiuy u Aupakiiud MEXaHHYSCKUX BOJIH.

w

5. 3ByKOBOI pe3oHaHC.

6. HabmromeHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aM-IUIUTYIO0H 1
4acTOTOH KonebaHuit.

7. HccnenoBaHue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE,
TIpesIOMIIeHHE, TTOJIIpU3alns, TudpaKknus, HHTepepeHIsL.

Tema 3. OnTUKa

I'eomerpuueckass ontuka. IIpsMoIMHENHOE pacIpOCTpPaHEHUE CBETa B
oxgHopoaHou cpeze. JIyu ceeta. ToueyHblii HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cera. [locTpoeHne M30-OpaxkeHuit
B IUTOCKOM 3€pKale.

[Ipenomnenne cBera. 3akoHBI IpejoMJIeHHS cBeTa. AOCOIIOTHBINA
nokaszarenb npenomiueHus. IlonHoe BHyTpeHHee oTpakeHue. Ilpe-nenbHbIit
YToJI HOJHOTO BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cera. CiioxHblii coctas Oesoro cera. L{Ber. CoOuparomniye u

pacceunBatomue JUH3BL ToHKas nmuH3a. Pokyc-

HOE PAaCCTOSIHUE U ONTHYECKas cuila TOHKOM nuH3bL. [locTpoeHue



M300paKeHU B COOMpAIONINX M pacceUBAIONIMX JWH3ax. DopMmysia TOHKOH
JIMH3EI. YBEIWUCHUE, TaBACMOC JTHH30M.

IIpenensl MpUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBast ontuka. MHTepdepennus cBera. KorepeHTHbIE HCTOYHH-KH.
VYcmoust HaOMIOAEHNS MaKCHMyMOB M MHHHMYMOB B HHTEp(epeH-ITMOHHON
KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuust cera. JudpaxiuoHHas pemérka. YcioBue HaON0-AeHUS
[JIABHBIX MAaKCHMyMOB TIPH TIAQJGHUM MOHOXPOMAaTHYEeCKOTO CBeTa Ha
JTU(pPaKINOHHYIO PEIIETKY.

ITonapuzanus ceera.

Texnuueckue ycmpolicmea u npakmuieckoe npumeHeHue: OUYKHU, JIyNa,
¢doToanmapaT, TPOCKIHOHHBIA ammapaT, MUKPOCKOII, TeJIe-CKOII, BOJIOKOHHAs
OIITHKA, TU(PPaKIMOHHAS PELIETKA, TOISIPOH.

Hemoncmpauyuu

1. TpsmonuHEHOE pacTpoCTpaHeHUE, OTPAKEHUE U TPEIOMIIC-HHE CBETA.
Onruueckue npuOOpEL.

ITonHoe BHyTpeHHEE OTpaxkeHHe. Moens cBeToBOAA.
HccnenoBanue cBOMCTB M300paKeHUI B TIMH3AX.
Mopenmu MEKpPOCKOTIA, TEIECKOTIA.

Habmronenne nHTEpEpEHIINN CBETA.

Habnronenue qudpakiuu cera.

HaGmronenue nucnepcuu cBerta.

[omyyeHne cieKTpa ¢ HTOMOIIBIO TTPU3MBIL.

9. TNomy4yeHue crieKTpa ¢ TOMOIIBIO TUPPAKITHOHHON PEMIETKH.
10. HaGnromeHre NOSPU3AIHK CBETA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomaol
1. U3MepeHne moka3aTels MPEIOMICHHS CTEKIIA.

2. HccnenmoBaHue CBOWCTB H300paKEHUI B JTMH3AX.

3. HabGmromenue qucriepcuu CBeTa.

PASLEN 6. OCHOBbI CMELMANIBHOW TEOPUM OTHOCWUTENIBHOCTH

PN AR

rpaHI/II_ILI MNPUMEHUMOCTHU KJIACCHYECKOM MEXaHHKH. HOCTyJ’IaTBI
CHGHI/I&J’ILHOﬁ TEOPUH OTHOCUTCIBbHOCTH: MHBAPUAHTHOCTb MOAYJIA CKOPOCTU
CBCTa B BaKyyMe, IIPUHIUIT OTHOCUTCIBbHOCTU DHH-IITeIHA.

OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIeHHe BpPEMEHH U  CO-
KpallleHHe ITHHBI.

DHeprus U UMITYJILC PEIIATHBUCTCKOM YacTHIIBI.

CBsi3p MacChl C JHEPrHed W WMITYJIECOM PEJSTHUBUCTCKOW YaCTHU-IIBL.
DHeprus Mokosl.



PA3OEN 7. KBAHTOBAA ®N3NKA
Tema 1. AnemMeHTbI KBAHTOBOMW ONTUKMU

®oronsl. @opmyna Ilnamka cBs3u »HEprUM (POTOHA C €ro YacTo-TOML.
DHeprus U UMITyJIC (POTOHA.

OtkpeiTre u uccnenoBanue ¢orodddekra. Ompiter A. I'. Cromnero-Ba.
3akonsI potodddexra. Ypasaenne DitHmreriHa 1t hoTodddek-ta. «KpacHas
rpanua» porosdpdexra.

Hasnenue ceeta. Onpitel [1. H. JleGenena.

XHUMHYECKOe IENCTBUE CBETA.

Texnuueckue ycmpoiicmea u hpaxmuueckoe npumerenue: Ho-TOIIEMEHT,
(doTomaTunK, conHedHas OaTapesi, CBeTOJNO.

Hemoncmpayuu

1. ®oto3¢heKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

2. HccnenoBanue 3ak0HOB BHemTHero Gotodddexra.

3. Ceeroauof.

4. ConneuHas 6arapes.

Tema 2. CTpoeHue aTtoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHUro O-94acTHIIL.
[TmanetapHast momens aroma. Iloctynarer bopa. M3my-ueHne W moriomieHne
(OTOHOB TIpH TEepexoJie aToOMa C OJHOTO yYPOB-HS 3HEPTHH Ha APYrod. Bumer
cnexTpoB. CIIeKTp ypoBHEH 3HEepruy aToMa BOJOPOIa.

BonnoBble cBoiictBa uactuu. Bomsel ge bpoins. Kopryckyinsp-Ho-
BOJIHOBOH JTyaJn3M.

CroHTaHHOE U BBIHYKJICHHOE U3TyUICHUE.

Texnuueckue ycmpoticmea u npaKmuyeckoe npumeHeHue: CIeK-TPalbHbIN
aHaJM3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBIH KOMIIBIOTED.

Jemoncmpayuu

1. Mogpemns omsita Pesepdopaa.

2. OrmpenesneHue AIMHBI BOJTHEI J1a3epa.

3. HaGmroneHue TMHEHYATHIX CIIEKTPOB H3ITyUCHHUS.

4. Jlazep.

Yuenuueckuit axcnepumenm, nabopamopnvie padomut

1. HaOxromeHue THHEHYATOTO CIEKTpA.

Tema 3. ATomMHOEe aapo

3KC1’ICpI/IMeHTH, JIOKa3bIBAOIHUE CJIOKHOCTH CTPOCHUA sAapa. OT—KpLITI/Ie
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1o  ompeaeneHuio  cocTaBa
paanoakTuBHOrO wW3ydeHus. CBolicTBa anb(da-, Oera-, raM-Ma-H3IIydeHHUs.
Biusinue paguoakTUBHOCTH Ha >KUBbIE OPTaHU3MBI.



OTkpbITHE IPOTOHA M HelTpoHa. Hyknonnast Monens sinpa Ieitzen-6epra—
WBanenko. 3apan sapa. Maccosoe uucio sapa. U30Tomnsl.

Anbda-pacnan. ONEeKTPOHHBIH ¥ TO3UTPOHHBIN Oeta-pacoa.
I'amma-m3imydenue. 3aKoH paloaKTHBHOTO pacasa.

OHeprusi CBsA3M HYKJIOHOB B siipe. Snepubie cuibl. JlehekT mac-Col sapa.

SInepHeble peakuuu. [lenenue u CUHTE3 €.
Snepubiit peakrop. TepmosinepHbiii cunte3. [IpoOieMbl U MEp-CICKTHUBBI
SIIEPHON YHEPTETHKH. JKOIOTHIECKHE aCTIEKTHI SACPHOH SHEPTETHUKH.

OneMeHTapHbIe YacTUIBL. OTKPHITHE TO3UTPOHA.

Mertopl HAOIIOICHHS ¥ PETHCTPALUK HJIEMEHTaPHbIX YaCTHII.

OyHmaMeHTaJIbHBIC B3aUMOIeHCTBHA. EquHCTBO prismyeckoit
KapTHHBI MHpa.

Texnuueckue ycmpoiicmea u npaKmuyeckoe npumenenue: 10-3UMeTp,
kamepa BunbcoHa, simepHbIH peakTop, aToMHas bomoa.

Jemoncmpavuu

1. CyéTuruK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii saxcnepumenm, naéopamopnuvie pabomui

1. UccnenoBanne TPeKOB 9acTHIL (110 TOTOBBIM (oTorpadusim).

PASLOEJT 8. SNEMEHTbI
ACTPOHOMUN N ACTPODU3UKN

Oransl pa3BUTHS acTpoHOMHH. [IpHuKkaagHOE 1 MUPOBO33pEHYE-CKOE
3Ha4EeHUE ACTPOHOMUH.

Bun 3Bé3nHoro HebGa. Co3Besus, sipKue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUJKEHUE.

ConHeuHas cucTeMa.

Connue. ConnevyHast akTUBHOCTb. MicTounuk sHeprun CoiHia
u 3BE31.  3BE3ABI, HUX  OCHOBHBIE  XapaKTEpPUCTHUKU.  Jluarpamma
«CIIEKTPANbHBIA KIacC — CBETUMOCTb». 3BE3NBl TIJIABHOM TMOCHIENO-
BaTENIFHOCTH. 3aBHUCHMOCTh «Macca — CBETHMOCTb» JJs 3BE3] TJIaBHOMH
MoCIeI0BaTeNbHOCTH.  BHyTpeHHee  cTpoeHne 3BE3a.  Co-BpeMeHHBIE
MpeJCTaBIEHNA O MPOMUCXOXIeHHMH U 3Bomonuu ConH-ua U 3BE31. OTambl
JKU3HHU 3BE3]I.

Mnieunsiit Ilyte — nawma [Manaktuka. [onoxenue u apwkenue ConHLa B
lNanaktuke. Tunsl ranakTuk. PaguoranakTuku u kBasza-pel. UEpHbIE IBIPHI B
Apax TaJaKTHK.

Bcenennas. Pacumpenune Beenennoii. 3akon Xa66ia. Paz6eranue
ranakTuk. Teopust Bonpiioro B3peiBa. PenukroBoe usiydueHue.

MacmrtabHas cTpykTypa BeenenHoit. MeraranakTuka.

Hepeménusie mpoGieMbl aCTPOHOMUH.



Yuenuueckue naoniooenusn

1. HaGmromeHus  HEBOOPYXKEHHBIM  TJIA30M € HCIOJIB30BAaHHUEM
KOMITBIOTEPHBIX MPHIOKEHHUH /IS ONPEAEsICHUs MOJI0XKEHHsT HeOECHBIX
0OBEKTOB HAa KOHKPETHYIO [aTy: OCHOBHBIC co3Be3-ausi (CeBepHOro
TOJTyIIApHsl U SIPKUE 3BE3MBI.

2. Habmromenus B Teneckon JIyHsl, mmanet, Mieusoro ITyTu.

OBOBLAKLEE NMOBTOPEHNE

Ponms ¢Qu3MKM M acTpOHOMHM B OSKOHOMHYECKOH, TEXHOJOTMYE-CKOH,
COLMAJIBHOW M 3THUYECKOH cdepax IesTeNbHOCTH YeJIOBEKa; poJib M MECTO
GU3MKM W acTPOHOMHH B COBPEMEHHOI HaydHOIl Kap-THHE MHpa; pPOJb
¢usmgeckoil Teopun B (OPMHPOBAHMM TIpEACTaB-JICHUH O (U3HIeCKoit
KapTUHE MHpa, MecTo (U3MYECKOH KapTUHBI Mupa B OOWEeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEA-CTABICHHUI O IPUPOJE.

ME>XXMNPEOMETHBLIE CBA3U

W3ydenue kypca ¢pusznku 6a30Boro ypoBHs B 11 Kiacce ocymiecT-BIsieTcs ¢
yu€TOM conepKaTeIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ Kyp-CaMH MaTeMaTHKH,
OMOJIOTUH, XUMHH, reorpadi U TEXHOJIOTHH.

Mescnpeomemusle nOHAMUA, CEAZAHHbBIE C UBYUEHUEM MEMOO08
HAYyuH020 NO3HAHUA: SBICHWE, HAY4HBIH (aKT, TU-IoTe3a, (hu3MUecKas
BEJIMYMHA, 3aKOH, TEOpHs, HaONIOJCHHE, SKC-TIEPUMEHT, MOJEIMPOBAaHME,
MoOJiellb, U3MEPEHHUE.

Mamemamuka: pelicHUE CHUCTEMBbl YPAaBHEHMH; TPUTOHOME-TPUUYECKUE
byHKIMN: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'eHC; OCHOB-HOE
TPUT'OHOMETPUICCKOEC TOXKACCTBO, BCKTOPbI MW WX TMPOCKIIUM Ha OCH
KOOPJMHAT, CJIOXKEHHE BEKTOPOB; IPOW3BOJHBIC AJIEMEHTAPHBIX (YHKIMH;
MIPU3HAKKA TOAO00US TPEYroNbHUKOB, ONpEeNeHNE TUI0-IaH TUIOCKUX (GHUTyp
1 00bEMa TeI.

Buonozua: >nexTpuueckue SBICHUS B KMBOH Npupone, Koyie-OaTelbHbIe
JIBIDKCHNSI B JKMBOW NPHUPOJIE, ONTHYECKHE SBICHHUS B JXUBOH IpHpPOJE,
ﬂeﬁCTBHe paauanuu Ha )XUBbIC OPraHU3MBbI.

Xumua: CTpOGHUE aTOMOB M MOJEKYJ, KpHCTaJUIMYecKas CTPYK-Typa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMA KPUCTAUIMYECKOW pPEHIETKH,
CHEKTPAJIbHBIN aHAIU3.

T'eocpachusn: marHuTHBIe TONMIOCA 3EMJIM, 3aJIE)KH MArHUTHBIX PV,
(oTochEMKa 3eMHOI MOBEPXHOCTH, MPEICKa3aHUE 3eMIETPSICEHHUI.

Texnonozua: nUHAW D3IEKTpPONEpeNad, TEHEPATOp MNEPEMEHHOTO TOKa,
JIEKTPOJBUIATEIIb, MHIYKIIMOHHAS Ie4b, Pajap, paAuonpu-EMHUK, TEIEBHU30D,
aHTeHHa, TenedoH, CBU-neup, MpoeKIMOHHEIH anmnapar, BOJIOKOHHAs OITHKA,
comHeyHast 6arapes.



TEMATUYECKOE NMIAHUPOBAHUE

10 KNACC (68 u)

TemaTnuecknii
0JI0K, TEMA

OcHoBHOe coaAeprKaHue

1
OcHOBHBIE BHBI ACATECJIbHOCTH YYalllUXCHa

PA3JEJ 1. ®PU3UKA U METO/JbI HAYYHOI'O IIO3HAHUSA (2 1)

duszrka 1 METOIbI
Hay4YyHOTO MO3HAHUSA
(29

®uzuka — Hayka o npupoje. Hayunsie
METO/1bl IO3HAHUS OKPYXKAIOLIEr0 MUpa.
Ponb skcrieprMeHTa U TEOPUH B ITPOLIECCE
MO3HAHUSI IPUPOABL. DKCIEPUMEHT

B (pU3HKE.

MonenupoBanue GUINUECKHUX SIBICHUI U
npoueccoB. Hayunbie runotessl. Ousuue-
CKHUE 3aKOHbI U TEOpUH. I"paHuLIBI TpUMe-
HUMOCTH (pU3MUECKUX 3aKOHOB. [IprHIMI
COOTBETCTBUS.

Pounb 1 MecTo ¢pu3uku B GopMHUpOBaHUT
COBPEMEHHOW HayJIHO! KapTHHBI MHPA,

B TIPAKTHYECKON EATeITbHOCTH JIIOACH

Pa6ota B rpymme no NoAroToBKE KOPOTKHUX CO-
OOIIEeHNH 0 POJIM U MecTe (PU3NKH B IPAKTH-
4eCKOU JIeATEeIbHOCTH JTIOEH.

OcBoeHHEe OCHOBHBIX IPHEMOB PaOOTEI C I -
PpoBoii Tabopartopueii mo puzuKe

1HpI/I pazpaboTke paboueii MpOrpaMMbl B TEMAaTHYECKOM IUIAHHUPOBAHWHM JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJb-30BaHUS
ANEKTPOHHBIX (LMU(POBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIONIMXCS Y4eOHO-METOJUYECKUMU MarepuaiaMu (MyJIbTHMEIHIHbIC
HPOTPaMMBI, 3JIEKTPOHHbIE YYeOHHMKM M 3a/lauyHUKM, SJICKTPOHHbIC OMOJIMOTEKH, BHPTyajlbHbIE JIa-00PATOPHM, HUIPOBBIC HMPOIPAaMMBI,
KOJUISKIIMM IHQPOBEIX 00pa30BaTENbHBIX PECYPCOB), pealu3yIoIuX aupakTHdeckune Bo3MoxkHoctn HWKT, comepxaHme KOTOPBIX
COOTBETCTBYET 3aKOHOJATENBCTBY 00 00pa3oBaHUH.




Ipooonscenue

TemaTnueckuii
OcHOBHOe cofiep:kaHne OcHOBHbIE BUABI 1eATEIbHOCTH yYaIMXCsl
0JI0K, TEMA
PA3JIEJ 2. MEXAHUKA (18 u)
KunemaTuka Mexanndeckoe aprkeHne. OTHOCUTEIb-HOCTh [IpoBeneHne SKCIIEpUMEHTA: U3yYCHUE HEPaB-
(5 q) MEXaHU4eCKOTo ABMKeHMI. CrucTtemMa oTcuéTa. HOMEPHOT'O JIBMXKEHUS C LIENbIO ONpPeeTICHHS

Tpaekropus.

IIepemenienue, ckopocThb (CpeaHsst CKO-pOCTb,
MTHOBEHHAsI CKOPOCTbh) M YCKOPEHHE MaTepUATTbHOM
TOYKH, UX MPOCKIIUU HA OCH CHCTEMbI KOOPIUHAT.
CroxxeHue repemMelie-Hui U CII0kKEeHHEe CKOPOCTEH.

PaBHOMEpHOE 11 paBHOYCKOpPEHHOE
npsMOJIMHEHHOe IBrkeHue. ['paduxu
3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS,
MYTH ¥ TIepeMeLIeH s MaTepUATbHOW TOUKH OT
BpeMeHH. CBOOOHOE NasieHne. Y CKOpeHHe
CBOOOJTHO-TO MaJICHUSL.

KpuBonuneiinoe nmwxenue. [{BxeHne Ma-
TEPUAILHON TOUKU 10 OKPYKHOCTH C IIO-CTOSHHOM
110 MOJYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb,
JIMHEeHas ckopocTh. [lepuon

U dactora obpamenus. L{eHTpocTpemuTens-Hoe
YCKOpEHHE

MT'HOBEHHOH CKOPOCTH; UCCIIEIOBAHUE COOTHO-IIIEHUS
MEXIY MyTAMU, IPOHICHHBIMH TEJIOM 32
[OC/IeI0BaTebHbIE PaBHbIC IPOMEXKYTKU BPEMEHHI
IIPU PaBHOYCKOPEHHOM JBHXCHUH

C HAyYaJIbHOW CKOPOCTHIO, PAaBHOI HYIIIO; H3yde-HUE
JIBIDKEHUS IIapHKa B BA3KOU skuKocT. OObsICHEHHE
OCHOBHBIX MPUHIUIIOB IEHCTBHS TEXHHIECKHX
YCTPOWCTB, TaKUX KaK: CHHIO-METp, IEMHbIE 1
peMEHHBIE Nepelaun ABMKe-HUSI; U YCIOBUN UX
6€301acHOT0 HCII0Ib30Ba-HUs B OBCEAHEBHOW JKU3HU.

Pemenue pacdy€THpIX 3a7ad ¢ SIBHO 3aJaHHOMN
(u3MYeCcKOH MOIENbI0O C  HCHOJNB30BaHHEM OC-
HOBHBIX (DOPMYJT KHHEMATHKH.

IMoctpoenue u aHaNMM3 rpaIKOB 3aBHCHMO-CTEH
KMHEMaTHIECKUX BETNINH OT BPEMEHHU.
Pacno3naBanue GpU3MYECKUX SABICHUH B y4eO-HBIX
OIIBITAX U OKPYIKAIOIIEH XU3HU: PABHO-MEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE,
cBo0OOIHOE Ta/IeHHE Tell, IBHAKE-HHUE 110 OKPYKHOCTH.




OnucaHne MEXaHNYECKOTO ABMKEHUS C HC-
MOJTE30BaHHEM (DM3MIECKHUX BEJIMYHH: KOOP-
JIUHATa, IyTh, IEpEMEIlEHUE, CKOPOCTb, YCKO-
peHue.

Pabora B rpymnmax npH IIaHUPOBaHUH, TIPOBE-
JIEHUW ¥ UHTEPIPETALUH PE3yIbTaTOB OMBITOB
U aHaJIN3€ JOIOIHUTEIBHBIX HCTOYHUKOB MH-
(hopmarmu o Teme

JluHamuka
7=

IIpunuun otHocurenbHocTH [Mamuines.
Ilepssiit 3akoH HbtoToHa. MHepuuanbHble
CHUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosu-
uuu cuil. Bropoit 3akon HetoToHa ais ma-
TepHaabHON TOUKHU. Tperuit 3akoH Heroto-
Ha A7 MaTepHaIbHBIX TOYEK.

3akoH BceMUpHOTo TsAroTenust. Cuma Tsoxe-
ctu. [TepBast KocMuUecKasi CKOPOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Buapl Tpenus (MOKOs, CKOJIbKe-
Hu, kageHns). Cuna Tpenus. Cyxoe Tpe-
Hue. Cuita TpeHUS CKOJBXKEHHS U CHIIa
Tperus mokosi. KoaddunueHnT tpenus.
Cuna cCOnpoTUBIICHUS NIPU IBIXKEHUU Tela
B )KHMJIKOCTH WJTH Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE IBIIKE-
HHe a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIIBI OTHOCHTEIEHO OCH Bpallie-
Hus. [1edo cuitbl. Y croBust paBHOBECHS
TBEPAOTO TEA

IIpoBeneHne sKCIIEpIMEHTA: UCCIIEA0BAHNE
3aBHCHMOCTH CHJI yIPYTOCTH, BO3HHKAIOIIIX
B IIPY>KHHE U PE3MHOBOM 00pasIie, OT UX
nedopmaryn; n3ydeHue IBIKESHUs Opycka
10 HaKJIOHHOH MIIOCKOCTH; HCCTIE0BaHME
YCIIOBUI paBHOBECHS TBEPJOTO Tea, UMEIO-
IIET0 OCh BPAIICHHSI.

OO0BsicHeHHE 0COOCHHOCTEH PaBHOMEPHOTO 1
PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO JABHKE-
HHSI, CBOOO/IHOTO MaJICHUsS TeJ, IBIKCHUS

10 OKPYXHOCTHU Ha OCHOBE 3aKOHOB Hb0TOHA,
3aKOHAa BCEMHPHOTO TATOTEHHSI.

OOBsICHEHE OCHOBHBIX IPHHIIAIIOB JIEUCTBUS
TEeXHUIECKHUX yCTPOUCTB, TAKUX KaK MOIIHII-
HUKHU.

OG”I)S[CHGHI/IC JABMOKCHUS UCKYCCTBEHHBIX CITYT-
HHKOB.

Pemenne pacy€THBIX 3a1a4 C SIBHO 3aIaH-
HOH (hU3MIECKON MOJETBIO C UCIOIb30Ba-
HHEM OCHOBHBIX 3aKOHOB M ()OpPMYII IUHA-
MHKH.




Ipooonscenue

TemaTnuecknii

0JI10K, TEMA

OcHoBHOe coaAecpKaHue

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH Yuyalmuxcs

PacrnioznaBanue (hU3NYCCKUX SIBICHHUIN B yueO-
HBIX OTIBITaX M OKPYKAIOLIeH )KU3HU: HHEP-
¥, B3aUMOJICHCTBHE TEJI.

AHanmu3 pU3MYECKUX MPOIIECCOB H SBICHHIMA

C MCIOJIb30BAaHUEM 3aKOHOB M IPUHIIUIIOB:
3aKOH BceMupHoro tsarorenus, I, I u 1
3aKOHbI HbIOTOHA, IPUHLIUIT CYNEPIIO3UIIUHI
CHJI, IPUHIIHI PaBHOMPABHOCTH MHEPLHAIB-
HBIX CHCTEM OTCcUéTa

3aKOHBI COXPaHEHUS
B MEXaHHKE
(64)

VMmynbc MaTepuaibHOil TOUKH (Tena),
CHCTEMBI MaTepHAIbHBIX ToueK. VMITyisc
CWJIbI U U3MEHEHHE UMITyJIbCa Tea. 3aKOH
COXpaHEHUs UMITyJibca. PeakTuBHOE NIBU-
JKEHHE.

Pabota cuibl. MOIIHOCTD CHITBL.
Kunernueckas sHeprust MaTepuanbHON TOU-
ku. Teopema 00 M3MEHECHHH KHHETHYECKOM
SHEPTUH.

[lotenuuaneHas sHeprus. [loTeHmansHas
SHEPTHs YIPYTo 1ePOpPMUPOBAHHON TIPYKHU-
Hbl. [ToTeHInanbHast SHEPTHs Tesla BOJIU3H
MOBEPXHOCTH 3eMIIH.

TloTeHnManbHBIC U HEMTOTCHIMATBHBIC
cuiibl. CBsi3b pabOTHI HETTOTEHIIUANBHBIX

[IpoBenenue sxcnepuMeHTa: U3y4eHue abco-
JIIOTHO HEYIPYTOro yJaapa ¢ MOMOUIbIO IBYX
OJIMHAKOBBIX HUTSHBIX MasTHUKOB; UCCJIE/IO-
BaHUE CBSI3U pabOThI CHIIBI C U3BMEHEHUEM Me-
XaHUUYECKOM SHEprUH Tesa Ha IpUMepe pacTsi-
JKEHMsI pE3UHOBOTIO JKI'yTa.

Petrenune pacu€THpIX 3a/1a4 ¢ SBHO 3a/1aHHOMU
(huzuvecKoi MOAEIBIO C HCTIOIE30BAaHHEM
OCHOBHBIX 3aKOHOB ¥ ()OPMYJT ANHAMHUKH

Y 3aKOHOB COXpPaHEHUS.

Pemenne kauecTBEHHBIX 3a/1a4 C OTIOPOI Ha
U3yueHHbIE B pazjeie «MexaHnKa» 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3NYECKHE SBICHHUS.
OmnucaHne MEXaHUMIECKOTO JBIKCHUS

C UCTIONIb30BaHUEM (PU3NUECKUX BEINYUH:




CHI C U3MEHEHHEM MEXaHHYECKOH 3HEepruu
CHCTEMBI TeNl. 3aKOH COXPAHEHUS MEXaHH-4eCKOH
SHEpTrHU.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

UMITyJIbC  T€Na, KHHETHYEeCKash DSHEprus, IMo-
TeHLHaNbHas »JHEPIrUs, MeXaHudeckas pabo-Ta,
MEXaHHYECKast MOIIHOCTb.

AHanu3 GpU3NYECKHX MPOLECCOB U ABICHMIT
C HCIOJIb30BaHUEM 3aKOHA COXPaHEHHs MeXa-
HHYECKON SHEPTHH, 3aKOHA COXPAHEHHUS UM-ITyJIbCa.

OOBsicHEHHE OCHOBHBIX IIPHHIIAIIOB JIEHCTBUS
TEXHUYECKHUX YCTPONCTB, TAKHUX KaK: BOJO-MET,
Komép, NpyKUHHBIN nuctosieT. O0bsICHEeHHE
JIBIDKEHUS PaKeT C ONOPOH Ha M3y4YEeHHBIS
(u3MYeCcKe BEIMINHBI U 3aKOHBI MEXaHHKH.

Hcnons3oBaHue Mpu MOATOTOBKE COOOIIECHHI O
NPUMEHEHHN 3aKOHOB MEXaHHKU COBPEMEH-HBIX
MHGOPMAIIMOHHBIX TEXHOJIOTHIl AJIs 10-HCKa,
CTPYKTYPHPOBAHMS, HHTEPIPETALMH U TIPEACTABICHHS
nH(OpMaIMY, KPUTHIECKHUH aHAIN3 TT0JTydaeMon
rHpOpMAIN

PA3JIEJI 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMOJANHAMMUKA (24 1)

OCHOBBI
MOJIEKYJIIPHO-
KUHETHYECKOU
TEOPHUH

(CRY)

OCHOBHBIE TIOJIOKEHHST MOJICKYJISIPHO-KHHE-
THYECKOH TeopuH. BpoyHOBCKOE IBHKEHHE.
Juddysus. Xapakrep ABHKSHUS U B3au-
MOJICHCTBYS YacTUIl BerecTBa. Moen CTpoeHHs
ra3oB, )KUIKOCTEH U TBEPABIX Te

1 00BSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX

Mozenel. Macca mosekyn. Konuue-cTBo BemecTsa.

IToctosinnas ABorajpo.

[IpoBe/ieHHE SKCIEPUMEHTA: OTPEICIICHHE MACChI
BO3/IyXa B KJIACCHOI KOMHATe Ha OCHO-BE H3MEPEHHI
00BbEMa KOMHATBHI, JIaBJIEHUS

U TeMmeparypsl BO3/[yXa B HEH; HCCIEI0BaHHE
3aBHCHMOCTH ~ MEXIy  [apaMeTpaMu  COCTOSHUSI
Pa3peKEHHOTO rasa.

OObsiCHEHHE OCHOBHBIX IPUHIIUATIOB JEHCTBHIA
TEXHUYECKHUX YCTPONCTB, TAKUX KAK: TEPMO-




Ipooonscenue

TemaTu4yecKu
610K, Tema OcHoBHOe cojiep:kaHHe OcHOBHBIE BH/IbI 1eSITEJIbHOCTH Y4aIIHXCsl

TennoBoe paBHOBecue. Temneparypa u eé MeTp 1 6apoOMeTp; U YCIOBUH UX 6€30MacHOT0O
n3Mmepenue. llkana remneparyp Lenbcus. HCIOJIb30BaHMs B TOBCEIHEBHON XKHU3HMU.
Monens uaeanpHOro raza. OCHOBHOE ypaB- PacnosnaBanne pusnyeckux sSBICHUH B y4e0-
HEHHUE MOJIEKYJIIPHO-KHHETHUECKOH TEOpHUHU HBIX OTIBITaX U OKPYXKAIOMIeH Ku3HI: AU dy-
HACAITBHOTO Ta3a. AOCOIIOTHAS TEMIIepaTy- 3us1, OpPOYHOBCKOE JIBHIKCHUE.
pa Kak Mepa cpeiHel KUHETUYECKOM sHep- OnwcaHue TEIUIOBBIX SBJICHUN C UCIIOIB30Ba-
THH TEIJIOBOTO JBH)KEHHMS YacTHI] ras3a. ['a- HHeM (QU3MYECKUX BEINYUH: IaBJICHUE Ta3a,
30BbI€ 3aKOHBI. YpaBHeHUE MeHeneeBa— TeMIIepaTypa, CpeHss KUHeTUYeCKas 3Hep-
Knaneiipona. 3akon [lansToHa. TUSI XaOTUYECKOTO JABMIKEHUSI MOJISKYJI, Cpe/l-
M3omnporeccs! B UAEaIbHOM I'a3e C IOCTOSH- HEKBaJIpaTHYHasi CKOPOCTh MOJIEKYJI.
HBIM KOJMYECTBOM BellecTBa. [ pagudeckoe Anann3 GU3NIECKHX MPOIECCOB U SIBJICHUN
IpeACTaBICHUE U30IPOLIECCOB: U30TEPMA, C MCIOJIb30BaHUEM MOJICKYJISIPHO-KHHETHYE-
n30Xxopa, mobapa CKO¥ T€OPUH CTPOEHHS BEIIECTBA, Fa30BBIX

3aKOHOB, CBS3H Cpe/lHeN KHHETUYECKON SHEep-
THH TETIOBOTO JBIKEHHS MOJIEKYI ¢ abco-
JIIOTHOU TemIiepatypoil.

Pemenne pacy€THbIX 3a7a4 ¢ SBHO 3aaHHON
(u3IIEeCKOi MOJETHIO C MCHOIBE30BaHUEM OC-
HoBHBIX nonoxxenuit MKT, 3akoHoB u Gopmyn
MOJIEKYJISIPHOM (DU3HUKH.

Pa6oTa B rpynmnax npu miaHHpOBaHUH, IPOBE-
JIEHUH ¥ UHTEPIPETALUN PE3YIbTaTOB OMBITOB
U aHaJIM3€ JOIOIHUTEIbHBIX HCTOYHUKOB UH-
(dhopmanuu no reme




OCHOBBI
TEPMOTUHAMUKH
(10 9)

TepMmonnHamuueckas cucreMa. BHyTpeHHss
SHEPrUsl TEPMOJIUHAMUYECKON CUCTEMBI U
croco0bI €€ m3MeHeHus1. KonniecTBo Terio-
ThI ¥ paboTa. BHyTpeHHssI SHEPTHsl 0IHO-
aTOMHOTO HJIeaJIbHOTO ra3a. Bunel Teruiomne-
penaydu: TEeIIonpOBOIHOCTh, KOHBEKIIUS,
u3NydeHue. Y ieNbHas TeII0EMKOCTh Belle-
ctBa. KonmyecTBO TEIIOTHI pH TeIIonepe-
nage.

TTonstue 06 amuabaraoM npouecce. [lep-
BbII 3aKOH TepMoauHaMuKH. [Ipumenenune
MEePBOT0 3aKOHA TEPMOJAMHAMUKHU K U30TPO-
neccam. ['padudeckas nHTEpIpeTays pa-
0OTHI raza.

Bropoii 3akon TepmonuHamuki. Heobpartu-
MOCTb IIPOIIECCOB B IIPHPOJIE.

TeroBble MamuHbl. [IpuHIMILL TeficTBUS
TertoBbIX MamuH. [IpeoGpazoBanus sHep-
ruu B TeruioBbix MamuHax. KI1J] TermioBoi
mamuHbL. Lukn Kapao u ero KITJ. Dxomo-
THYECKHE TPOOIIEMBI TETLIOIHEPT €THKH

IIpoBeneHne y4eHNUECKOTO SKCIIEPUMEHTA: U3-
MepeHHE YAEIbHON TeMI0EMKOCTH BEIECTRA.
OOBsicHeHIEe OCHOBHBIX IIPHHIIAIIOB JIEHCTBUS
TEXHUYECKHUX yCTPONCTB, TAKMX KaK: JABUTa-
TeJIb BHYTPEHHETO CTOpaHus, OBITOBOH XO0JIO-
JTUIBHUK, KOHAUINOHED; U YCIOBUH HX Oe3-
OIIaCHOI'0 MCIOJIBb30BaHUS B IOBCEAHEBHOM
JKHU3HU.

OmnucaHne U3y4eHHBIX CBOUCTB TEI U TEILIO-
BBIX SIBJICHUH C UCIIOIb30BaHHEM (PU3MUECKUX
BEJIMYMH: JIABJICHUE Ta3a, TeMIIepaTypa, Kolu-
YeCTBO TEIUIOTHI, BHYTPEHHSIS SHEPTHsl, pabo-
Ta rasa.

Pemenne pacuéTHBIX 3aa4 ¢ BHO 33/1aHHOM
(hu3MYECKON MOJIETBIO C HCHOIB30BaHUEM OC-
HOBHBIX 3aKOHOB ¥ ()OPMYJT TEPMOTIHAMUKH.
Pemienne kauecTBEHHBIX 3a/1a4 C OIOPOH Ha
n3yveHHbIe B paszaene «MomuekynspHas Guzu-
Ka ¥ TepMOJMHAMHKa» 3aKOHbI, 3aKOHOMEp-
HOCTHU M (PU3HYECKHE SBICHHUS.

Pabora B rpymnmax npy aHaIu3e JOOJHATENb-
HBIX HCTOYHUKOB HH(POPMALIUH 110 TeMe

ArperatHble
COCTOSIHUSI BELIIECTBA.
®dazoBbIe epexopl

(59)

Tlapoo6Gpa3zoBanue u KoHaeHcanus. Vcnape-
HUE U KuTieHne. AOCOIIOTHAS U OTHOCH-
TelbHAs BIIXHOCTH BO3/yxa. HachImeH-
HBIH map. Y aenpHas TeIioTa mapooopaso-
BaHUA. 3aBUCUMOCTD TEMITEPATYpPhI
KHITCHUS OT JIaBJICHHUS.

[IpoBeneHne >KCTIepIMEHTa: U3MEPEHHE OTHO-
CHUTEJbHON BIQXKHOCTH BO3/yXa.

OOBsIcHEHNE OCHOBHBIX IPHHIIAIIOB JISUCTBUS
TEXHUYCCKUX yCTpOﬁCTB, TaKHX KakK: r'urpo-
METP U IICUXPOMETP, KATOPUMETP; U YCIOBUI
nx 0e30I1acHOr0 MCHONIB30BAaHMS B IIOBCEIHEB-
HOM JKU3HU.




Ipooonscenue

TemaTnuecknii
0JI10K, TEMA

OcHoBHOe cojepikaHue

OcHOBHbBIE BU/IbI 1€ TEJILHOCTH yYuamuxcs

Teépmoe Teno. Kpucranmmueckue u amopd-Hbie
Tena. AHM30TPOIHS CBOHCTB KPHCTAJ-JIOB.

Kunxue xpucramisl. CoBpeMEHHBIE MaTEPHAIBL.

IInaBneHue U KpUCTAIITU3A-1IUS. Y ICIbHAs
TertoTa miasiaeHus. Cy-Onumarus.

VYpaBHeH#He TEoBoro danaHca

Onucanne NPpUHOUIIOB TIIOJYYEHHUS COBPEMEH-HBIX
MaTe€puajoB, B TOM YHUCJIE HAHOMATEPHUa-JI0B.

Pemenne pacuéTHbIx 3aa4 ¢ IBHO 3aJaHHOMN
(hu3IIecKOi MOJETBIO C HCIOIB30BaHUEM
YpaBHEHUS TEIUIOBOTO OaliaHca.

Pemenne kauecTBEHHBIX 3314 C OITOPOi Ha
N3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3U-decKHe
SIBTICHHS TI0 TEME.

PacniozHaBanne HU3NUECKUX SBICHUN B yaeO-HBIX
OTIBITAaX M OKPYKAIOIIEeH JKU3HU: edop-Manus
TBEPABIX TEJ, HATPEBaHUE U OXJIAXKAE-HUE Tel,
M3MEHEHHE arperaTHBIX COCTOSHUI BEIECTBA 1
00BsICHEHHE NX Ha OCHOBE 3aK0-HOB U (hopMyIT
MoJteKyJIsapHOU ¢usuku. Mcnons3oBanue
MH()OPMAIMOHHBIX TEXHOJIO-THH JUTS TIOHCKa,
CTPYKTYPHUPOBAHMSI, HHTEP-TIPETALIMM U IIPEICTABICHUS
uH(GOPMaIUK IPH MOATOTOBKE COOOIICHHH O
MPUMEHEHHH 3aK0-HOB MOJIEKYJSIPHOH QH3HKH 1
TEPMOJUHAMU-KH B TEXHUKE U TEXHOJIOTUAX

PA3JIEJI 4. JIEKTPOIMHAMMKA (22 4)




DIEeKTPOCTaTHKA
(10 9)

DnexTpu3anus Tes. DIeKTpUUecKuit 3a-psia. J[Ba
BHJIa JICKTPUIECKHX 3apsnoB. [IpoBoaHuKHY,
JMDJIEKTPHKH U OJIYIIPOBO-AHUKHU. 3aKOH
COXPaHCHUS JIEKTPUUECKO-TO 3apsja.

Bzaumopeiictue 3apsnoB. 3akon Kynona.
ToveuHbIi YNEKTPUUECKHU 3apsii. DIEeK-TPUIECKOe
none. Hanpsyk€HHOCTD AJIEKTPU-YECKOTO MOJIS.
IIpuHiun cynepno3unuu 3J1eKTpUYECKUX MOJICH.
JIuHauy HanpsKEH-HOCTU IEKTPUUECKOTO TIOJIA.

PaboTa cuit 371eKTpoCTaTHYECKOTO OIS,
[Norenumain. Paznocts noreHnuanos. [IpoBogHuku
H IADIIEKTPUKH B DIIEKTPOCTA-THUECKOM TIOJIE.
Jusnextpuyeckasi MpOHU-IIAEMOCTb.

Onextpoémrocth. KonaeHcarop. Dnekrpo-
€MKOCTb TUIOCKOTO KOHJIEHCATOpa. JHeprus
3apsDKEHHOTO KOH/ICHCATopa

IIpoBeneHune sKCIIEpIMEHTA: U3MEPEHUE K-
TPOEMKOCTH KOHJICHCATOpa.

OOBsiCHEHHE OCHOBHBIX MIPUHIIMIIOB JCHCTBHSA
TEXHUYECKHUX YCTPONCTB M TEXHOJIOTHH, Ta-KUX KaK:
3MEKTPOCKOII, TEKTPOMETD, 3NEK-TPOCTAaTHUECKAs
3aIINTa, 3a3eMJICHHE JIeK-TPOIPHOOPOB,
KOHJICHCATOP, KOIIUPOBAJIbHBIN anmapat, CTpyHHbIH
MPUHTEP; U YCIOBHH NX 0€30MacHOTO MPUMEHEHHS B
MPaKTHYECKOH )KU3HH.

Pewmenue pacy€rHbIX 3a7a4 C SBHO 3aaHHOM
(hU3HUUECKON MOJIENBIO C UCTIOJIb30BAHUEM OCHOBHBIX
3aKOHOB H ()OPMYJI DIEKTPOCTA-THKH.

Pemenne kauecTBEHHBIX 3a/1a4 C OTIOPOI HA
M3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PH3H-YECKUE
SIBJICHUS 110 TeMe «DJIEKTpOCcTaThKa». Pacrio3naBanue
(hU3HYECKUX SIBICHUN B yUeO-HBIX OMBITAX H

OKpY KAroIeH )KU3HU: dJIEK-TPU3aAIHs TeT,
B3aUMOJICHCTBHE 3aPsIOB;

U OOBSICHEHHE WX HA OCHOBE 3aKOHOB U (OP-MYIT
3JEKTPOCTATHKH.

OnucaHue U3y4eHHBIX CBOMCTB BeIlleCTBA

W DIEKTPUYECKUX  SBICHHHA C  HCIIOJIB30BAaHHUEM
(uzngeckux JNEKTPUIECKUI  3apsin,
HanpsDKEHHOCTh  AIIEKTPHYECKOTO IOJIS, IMO-TEHLHUAI,
Pa3HOCTb MTOTEHIIUAJIOB, AIEKTPO-EMKOCTb.

BCJIIMYHH:




Okonuanue

TemaTnuecknii

0JI10K, TEMA

OcHoBHOe coaAecpKaHue

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH Yuyalmuxcs

AHanu3 GU3nYecKux NpOLecCcOB U SBICHUM

C HUCTIONb30BaHNEM (PHU3HNUECKUX 3aKOHOB: 3a-
KOH COXPaHEHHMS MEKTPHIECKOTO 3aps/a, 3a-
koH Kyiona.

Pabora B rpymnmax npu aHanu3e JOMOTHATENb-
HBIX HCTOYHHKOB MH(OPMAIIUH U MOATOTOBKE
COOOIIEHUH O IIPOSBICHUHU 3aKOHOB 3JIEKTPO-
CTaTHKU B OKPY’KarOIIEH KHU3HU U IPUMEHe-
HHH UX B TEXHHUKE

[TocTrosiHHBIN
3JIEKTPUUECKUN TOK.
Toku B pa3nu4HbIX
cpemax

(12 9)

DNIEeKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBA-
HUSI QJIEKTPUIECKOTO ToKa. VIcTOUHNKH
Toka. Cuna Toka. [TocTOsHHBII TOK.
Hanpsoxenue. 3akon Oma 11 ygactka
LEMH.

DJeKTpryYecKoe COMPOTHBIICHHUE. Y IeTbHOE
COIIPOTHBIICHUE BelecTBa. [locnenoBaTens-
HOE, MapajyieIbHOE, CMEIIAHHOE COCIHHE-
HUE TIPOBOJHUKOB.

Pa6ora siexkrpudeckoro Toka. 3akoH J[xo-
yns—JIenna. MOIIHOCTE 3J€KTPHYECKOTO
TOKa.

OJIC 1 BHyTpeHHEE CONPOTHBIEHHE HCTOU-
HUKa TOKa. 3akoH OMa JUIs TTOJTHOM (3aM-
KHYyTOM) anekTpudeckoii nenu. Koporkoe
3aMbIKaHUE.

[IpoBeneHue sKcrIepUMEHTa: U3yUEHUE CMe-
MIAHHOTO COEAMHEHHS PE3HCTOPOB; H3MEpe
Hue DJIC UCTOYHUKA TOKA U €r0 BHYTPEH-
HETO CONPOTHUBIICHUS; HAOIIOJEHUE SIEKTPO-
Jm3a.

OOBsiCHEHNE OCHOBHBIX MTPHUHIIUITOB JCHCTBHS
TEeXHWYECKHUX yCTPONCTB M TEXHOJIOTHH, Ta-
KUX KaK: aMIIepMeTp, BOIBTMETP, PEOCTaT,
HCTOYHUKH TOKA, JIEKTPOHArpeBaTeIbHbIE
IPHOOPEL, MEKTPOOCBETUTENIBHBIC TPUOOPHI,
TEpPMOMETP CONPOTUBIICHUS, BAKYYMHBII TH-
0]1, TEPMUCTOPBI U (HPOTOPE3UCTOPBI, MOTYIPO-
BOJHUKOBBIH IO/, TalIbBAHUKA; M YCIOBHIMA
nx 0e30IacHOr0 MPUMEHEHHUS B IPAKTHIECKON
KU3HH.




DJEeKTpOHHAs MPOBOIUMOCTb  TBEPABIX  Me-
TaJUIOB. 3aBHCHMOCTh CONIPOTHUBIICHUS Me-TaJlIOB
oT Temreparypsl. CBepXIpOBOAN-MOCTb.
DNEeKTpUYECKHi TOK B CaoiicTBa
3JIEKTPOHHBIX ITyYKOB.

TonynpoBoaauku. CoOCTBEHHAS U IPUMEC-Hast
HPOBOJVMOCTD TIOJIYIIPOBOIHUKOB. CBOHCTBA p—
n-niepexona. [TonynpoBoIHU-KOBBIC TPUOOPHI.

BaKyyMe.

DJIeKTPUUYECKHIi TOK B pACTBOPAX M pacIiia-Bax
IJIEKTPOJIUTOB. DIEKTPOIUTHYESCKAS JUCCOINALIMSL.
DneKTpon3. DIEKTPUYECKHH TOK B razax.

CaMOCTO-STENbHBII 1 HECAMOCTOSTEIBHBIN pa3psil.

Moinus. [Tnazma

Pemenue pacdy€THpIX 3amad ¢ SIBHO 3aJaHHOM
¢usnyeckoif MOIENBI0O € HCHONB30BaHMEM OC-
HOBHBIX 3aKOHOB M (opmyn Tembl «IlocTosH-HBIHA
SNEKTPUUIECKHI TOK.

Pacrio3HaBaHue Gu3nUecKuX SIBICHHH B yde0-HBIX
OTIBITAX U OKPYKAIOLIEH JKU3HU: NIEK-TpUIecKas
IIPOBOJMMOCTb, TEIJIOBOE, CBETO-BOE, XMMUUECKOE,
MarHuTHOE AEUCTBUS TOKA. AHATIN3 IIEKTPUUECKUX
SIBJICHUH U TIPOLIEC-COB B LIEISIX TIOCTOSTHHOT'O TOKA C
HCIIOB30Ba-HUEM 3aKOHOB: 3aKoH OMa,
3aKOHOMEPHOCTH IOCJIEA0BATEIBHOIO 1
MapajieIbHOTO COeAN-HEHUSI IPOBOJHUKOB, 3aKOH
Jlxoyns— Jlenna.

OmnycaHue U3y4eHHBIX CBOMCTB BEILECTB U
ANIEKTPUYECKHX SBIICHUH C NCTIOJIb30BaHUEM
(M3HYECKIX BEJIMYHH: AIEKTPHUUYECKHIT 3a-psl, CHIIa
TOKA, SJIEKTPUYECKOE HATIPSIKe-HHUE, JIEKTPHIECKOe
COINIPOTUBIIEHUE, Pa3-HOCTh OTeHIUanoB, IJ1C,
paboTa ToKa, MOIITHOCTb TOKA.

Vcnons3oBanne HHOOPMAIIMOHHBIX TEXHOJIO-TUH AJIs
MIOUCKa, CTPYKTYPHPOBAHUS, HHTEP-NPETANN U
npe/cTaBiaeHUs HHYOPMAIIMH P MOJATOTOBKE
COOOIIEHNUH O IPIMEHEHNH 3aK0-HOB OCTOSTHHOTO
TOKa B TEXHUKE M TEXHOIO-THIX

Pe3eps (2 v)




€14

enwediodu sehoged

11 KITACC (68 u)

TemaTnuecknii

0JI0K, TEMa

OcHOBHOe coiep:kaHne

OcHOBHBIE BHUBI 1eATCJIbHOCTH YUAIIUXCH

PA3JIEJI 4. JIEKTPOJUHAMMUKA

MarnutHoe noe.
DneKTpoMarHuTHas
naaykwms (11 q)

(11 q9)

IlocTosiHHBIC MarHUTHL. B3anmopaeiicTBre
MOCTOSTHHBIX MarHuTOB. MaruuTtHoe nose. Bekrop
MarHuTHOW MHAYKUuH. [IpuHIKI Cyneprno3uun
MAarHUTHBIX NOJeH. JINHUY MarHUTHON UHIYKLKU.
KapTuna nuHuil MarHuTHON MHAYKIUK OIS
MOCTOSHHBIX MArHUTOB.

MarHutHoe T1ojic TPOBOJHHKA C TOKOM.
KapTtuHa nuHUI WHIYKIUM MarHATHOTO TIOJIS
IUTMHHOTO MIPSIMOTO TIPOBOIHUKA

¥ 3aMKHYTOTO KOJIBIIEBOTO MPOBOAHUKA, KATYIIKH
¢ TokoM. OmnbiT Dpcrena. Bzaumo-aericteue
MPOBOJJHUKOB C TOKOM.

Cuna Amrnepa, e€ MoayJib U HarpasiieHue. Cuna
Jlopenna, e€ Moaynb u HanpasieHue. [IBuxeHue
3apsHKEHHOM YaCTHIBI B OHO-POAHOM MarHUTHOM
monie. Pabota cuel JlopeHna.

SIBnenue snekTpoMarHuTHOW uHAYKIUH. [ToTok
BeKTOpa MarHuTHOH mHAYKIWH. DJIC MHIYKIHH.
3aKOH JIeKTPOMarHuTHOM uHykuuu dapanest.

BuxpeBoe oanekrpuyeckoe mone. IAC uH-
JOYKLHMH B IPOBOJIHUKE, IBUKYILIEMCS 110-

IIpoBeneHne sKCIIEpIMEHTA: U3y4E€HHE Mar-HUTHOTO
OIS KaTYIIKU C TOKOM; UCCIIeI0Ba-HUE AeHCTBHSA
[IOCTOSIHHOT'O MarHuTa Ha paM-Ky ¢ TOKOM;
HCCIIe/I0BaHKE SIBJICHHS JICKTPO-MarHUTHON
UHIYKIWH.

OOBsiCHEHHE OCHOBHBIX IIPHHIIMIIOB JIEHCTBUS
TEXHUUYECKHX YCTPOUCTB, TAKUX KaK: IIOCTO-SIHHBIE
MAarHuThl, 3JT€KTPOMAarHHTHI, 3JIEKTPO-IABUTATENb,
YCKOPUTEIIH 3JIEMEHTapHBIX 4a-CTUL, UHIYKIIUOHHAs
neyb; ¥ yCIoBuif MX 6€30IMacHOT0 MPIMEHEHNS B
MIPAKTUYECKOH KU3HU.

Pemenne pacu€THbIX 3agad  Ha IpUMEHEHUE
dbopmyn Tembl «MarHuTHOE TONIE. DIEKTPO-
MarHuTHast UHIAYKLIUS.

Pemenne kauecTBEHHBIX 33/1a4 C OITOPOi Ha
M3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H (HH3H-UeCKue
SIBTIEHHS TeMbI «MarauTHoe moje. DIeKTpOMarHuTHas
uHAYKIusDy. OnpeeneHie HalpaBieHHs BEKTopa
UHAYK-IMHU MarHuTHOI'O I10JI IIPOBOJAHUKA C TOKOM,
cuitbl Amriepa u cuiel Jlopenna. PacnoznaBanue
(DU3MYECKUX SBICHHUH B y4e0-HbIX ONBITaX U
OKpY>Karollei *KHU3HHU: B3aHMO-




CTYHATEeJFHO B OAHOPOJHOM MarHUTHOM
oJie.

IIpaBwmiio Jlenua.

MHayKTHBHOCTB. SIBJICHUE CAMOMHTYKITUH.
OJ1C camouHayKIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TO-
KOM.

DJIeKTpOMarHuTHOE 1oJjie

JIeiCTBHE MarHUTOB, JICKTPOMarHUTHasI UH-
IyKLUsl, IEUCTBHE MarHUTHOTO TI0JISl HA TIPO-
BOJHHUK C TOKOM M JBMOKYIIUHCS 3apsiil.
AHanu3 3JeKTPOMarHUTHBIX SIBJICHHUH C HC-
I10JIb30BaHUEM 3aKOHA 3JICKTPOMArHUTHOW UH-
JTYKITAH.

OrnucaHue N3yu4eHHbIX CBOICTB BEILIECTB U
AJIEKTPOMAarHUTHBIX SIBJICHUH C UCIIOJIB30Ba-
HUEM (PU3HYECKUX BEIWYHH: HHAYKIHS Mar-
HUTHOT'O NOJIsL, cuna Ammnepa, cuia Jlopenua,
WHIYKTUBHOCTH KATYIIKH, SHEPTHS JJIEKTPH-
YECKOI'0 U MarHUTHOTO TIOJIeH

PA3JEJI 5. KOJIEBAHUSA U BOJIHBI (24 4)

MexaHu4ecKHne 1
JJIEKTPOMAarHUTHEIE
kosrebanus (9 1)

KonebarenpHas cucrema. CBOOOAHBIE MeXa-
HHUYeCKHe Konebanus. ['apMoHHIecKne Ko-
ne6anwus. [lepron, 9acToTa, aMILIUTyJa 1
(haza xonebanuii. [IpyKHHHBIN MasTHHK.
MatemaTuieckuii MasiTHUK. Y paBHEHHE
rapMoHUYecKux konebanuii. [IpeBparienue
SHEPTUH NP TAPMOHUYECKUX KOJICOAHUAX.
KonebatenpHblii KOHTYp. CBOOGOHBIE dJICK-
TPOMArHUTHBIC KOHeGaHI/Iﬂ B HJICAJIbHOM
KO0JIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXIY
MEXaHHYECKUMU U 3JI€KTPOMAarHUTHBIMH
konebanmsimu. @opmyina Tomcona. 3akoH
COXpaHEHHs PHEPTUH B HACATLHOM Koieba-
TEIILHOM KOHTYPE.

IIpoBeneHne >KCIIEpIMEHTA: UCCIIEIOBAHNE 3a-
BHCHMOCTH NIEPHO/a MaJIbIX KoJIeOaHUH Tpy3a
Ha HUTH OT JUTMHBI HUTH ¥ MacCHI IPy3a; HUC-
Cclie0BaHNE MEPEMEHHOT0 TOKA B IIEMH U3 MO-
ClIeI0BaTeNIbHO COEAUHEHHBIX KOHICHCATOPA,
KaTYIIKU U Pe3UCTOpa.

OObsiCHEHHE OCHOBHBIX MPUHIIMIIOB IEHCTBUS
TEXHUUYECKHX YCTPONCTB, TAKUX KaK: 3JIEK-
TPUYECKUI 3BOHOK, T€HEpaToOp IEePeMEHHOTO
TOKa, JIMHUHU 3JIEKTpOIIepeiad; U YCIOBUH ux
6€3011acHOTO MPUMEHEHUS B IPAKTHIECKOH
JKU3HU.

Pemienue pacuéTHBIX 3aa4 ¢ IBHO 3a1aHHOM
(hu3MUEeCKOl MOJIETBIO C MCHOIB30BaHUEM OC-




Ipooonscenue

TemaTnuecknii

0JI10K, TEMA

OcHoBHOe coaAecpKaHue

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH Yuyalmuxcs

IIpencraBnenne o 3aTyxaromux KojaeOaHH-
AX. BeIHYXIeHHBIE MEXaHHYIECKHE Koneba-
Husl. Pe3oHanc. BoiHyX/1€HHBIE 3JIEKTPO-
MarHUTHBIE KOJIeOaHUsL.

Ilepemennslit Tok. CHHYCOUAANBHBIN TIEpe-
MEHHBIN TOK. MOIIHOCTb IEPEMEHHOTO TO-
Ka. AMIUTUTYJHOE U AeHCTBYIOIIee 3HaYe-
HUE CUJIBbI TOKA U HAIIPSKCHUS.
Tpauncdopmatop. [IponsBoacTBo, nepenaya
U MOTpeOIeHNe HEKTPUIECKOH YHEPTUTL.
DKOJIOTUYECKNE PUCKH P IPOU3BOACTBE
anexTposHeprun. KynpTypa ncnomns3oBanus
3JIEKTPO3HEPIHHU B IOBCEAHEBHOMN JKU3HU

HOBHBIX 3aKOHOB M ()OPMYJI, OIIMCHIBAIOIINX
MEXaHHYECKUE U IIEKTPOMarHUTHbIE Koeba-
HUS.

OnncaHye U3y4eHHBIX MEXaHUUECKUX H DJIEK-
TPOMAarHUTHBIX KOJIeOaHUI C UCIIOIb30BaHIEM
(hU3MYECKUX BEIUYHH: IEPHUOA U JacTOTa KO-
neGaHui, aMIITUTY A U pa3a KoebaHuid, 3a-
PSI M CHJIA TOKa B IPOLIECCE TAPMOHHIECKHX
JIEKTPOMArHUTHBIX KOIeOaHui.

Pemenne kauecTBEHHBIX 3a/1a4 C OTIOPOI Ha
N3y9eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH, OIHCHI-
BAIOLIME MEXaHNYECKUE U IEKTPOMAarHUTHBIE
KOJICOaHHSI.

Pabora B rpymnmax npy iaHUpOBaHUH, TIPOBE-
JICHUH ¥ HHTEPIIPETAH PE3YIIbTaTOB OIbI-
TOB, M aHAJIM3€ JIOTOTHUTEIBHBIX NCTOYHUKOB
H(bOPMAIIUK IO TeMe

MexaHUYEeCKHE B
3JIEKTPOMAarHUTHBIC
BOJIHBI (5 4)

MexaHH4YeCKHe BOJHBI, YCIOBUS PacIpo-
crpanenus. [lepuoa. CkopocTb pacnpocrpa-
HCHHSA U TJIMHA BOJHBI. Honepeqﬂble

Y IPOZIOJIbHBIC BOJIHBL. MHTepdepeHims

1 TU(PAKIHST MEXaHUIECKUX BOJH.

3ByK. CKOpOCTb 3ByKa. | pOMKOCTB 3ByKa.
Beicota Tona. TemOp 3ByKa.

OOBsiCHEHNE OCHOBHBIX MTPHUHIIUITOB JCHCTBHS
TEXHHUYECKHX YCTPONCTB U TEXHOJOTHH, TAaKUX
KakK: MySI)IKa.]'Il)HbIe I/IHCprMeHTbI, yanpa3By—
KOBasl IMarHOCTHKA B TEXHMKE U MEIUIIMHE,
panap, paIuonpuéMHUK, TEICBU30p, aHTCHHA,
tenedon, CBU-neus; u ycnoBuii ux 6e3omac-
HOTO MPUMEHEHHS B IPAKTUYECKOH YKU3HH.




DONeKTPOMAarHUTHBIE BOJHBL. Y CIIOBHS U3ITy-
YeHUsS AJIEKTPOMAarHUTHEIX BOJH. B3anmuas

OpHEeHTaIMs BEKTOPOB E, B, v B 3JIEKTPO-
MarHuTHoi BosiHe. CBONCTBA 3JIE€KTpoMar-

HUTHBIX BOJIH: OTPaKCHUE, [IPEIOMIICHUE,
nosIpu3anys, Audpaxuus, nHTepdepeH-
1. CKOPOCTb 37€KTPOMAarHUTHBIX BOJH.
[Ixana 31eKTpOMarHUTHBIX BoJH. [Ipume-
HEHHE IeKTPOMAarHUTHBIX BOJH B TEXHHUKE
U OBITY.

IIpuHIMIIEl PagMOCBA3H U TEJIEBUACHUS.
Panuonoxanus.

DJIeKTPOMAarHUTHOE 3arpsiI3HEHHE OKPYXKalo-
el cpensl

Pemenne pacy€THBIX U KaUECTBEHHBIX 33734

C OIOPOii Ha N3yUYEHHBIE 3aKOHBI M 3aKOHO-
MEPHOCTH, OMUCHIBAIOIIAE PACIPOCTPAHCHHE
MEXaHHYECKHUX U 3JICKTPOMATrHUTHBIX BOJIH.
Hcnonk3oBanue HHPOPMAIIHOHHBIX TEXHOJO-
T JJIS IOMCKA, CTPYKTYPUPOBAHUS, HHTEP-
MIPETaluy U IPEICTaBICHUS HHPOPMALUH IPU
IIOATOTOBKE COOOIICHHI 00 UCIOIb30BaAHNN
9JIEKTPOMATrHUTHBIX BOJIH B TEXHUKE.

VYyacTre B TUCKYCCHHU 00 AJICKTPOMAarHUTHOM
3arpsi3HCHUH OKPY)KAIOIICH CPEIIBL.

Pa6oTa B rpynmnax npu miaHUpOBaHUH, TIPOBE-
JICHUW W UHTEPIIPETALNH PE3YIbTATOB OMBITOB
¥ aHAJIM3€ JAOIMOJIHUTEIbHBIX HCTOYHHUKOB HH-
(dhopmanuu mo Teme

Onruka (10 1)

T'eomeTpuyeckas ontuka. I[Ipsimonuneiinoe
pacIpoCcTpaHEeHUEe CBETa B OJJHOPOHON cpe-
nie. ToueunsIit ncTouHuk cera. Jlyu cera.
OTtpakeHue cBeTa. 3aKOHbI OTPA’KEHHUS CBE-
Ta. [locTpoenue n300paxeHui B IIIOCKOM
3epKaie.

IIpenomienne cBera. 3aKOHBI IPEIOMIICHUS
cBeTa. AGCOIOTHBIN ITOKa3aTelb Mperomie-
uus. [lonHoe BHyTpeHHEe oTpakenue. [Ipe-
JETBbHBIN yroJ MOJTHOTO BHYTPEHHETO OTpa-
JKEHHS.

Jucnepcus cBera. CoXHbIH cOCTaB 6700
cBera. L[Ber.

[IpoBeneHne skcrepuMeHTa: HaOIIOCHUE THC-
MIEPCUH CBETA; M3MEPEHHUE MOKa3aTels Ipe-
JIOMJICHHSI CTEKJIa; UCCIIeJOBaHNE CBOWCTB
N300paKEHUH B JIMH3AX.

OOBsACHEHHE OCHOBHBIX MTPUHIIUITOB JICHCTBHS
TEXHMUYECKUX YCTPOUCTB M TEXHOJIOTUH, Ta-
KHX KaK: OYKH, JIyIa, poToanmapar, mpoeK-
OUOHHEIN amnmapat, MUKPOCKOT, TeJIECKOTI,
BOJIOKOHHAS ONITHKA, TU(PPAKIOHHAS PEIIET-
Ka, NOJISIPOUT; U YCIOBUH HX O€30IacHOTr0
[IPUMEHEHHS B PAKTUYECKOM KU3HU.
Pewmenne pacu€THbIX 3a1a4 ¢ ABHO 33aHHOMN
(hu3MYecKor MOJIENBIO C UCTIOJIL30BAHUEM OC-




Ipooonscenue

TemaTnuecknii

0JI0K, TeMa

OcHoBHOe coaAeprKaHue

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH Yuyalmuxcs

Cobwuparommue 1 pacCeuBaroIie JINH3EL.
Tonkas nuH3a. POKYCHOE pacCTOSHUE U
ONTHYECKas cujla TOHKOU uH3bI. [locTpoe-
HHUE N300paXKeHUI B COOMPAIOIINX U pacce-
UBAOIUX JuH3aX. PopMyiia TOHKOH JIHH-
3bl. YBEIMUCHUE, JaBaeMOe JIMH30H.
IIpenens! NpUMEHUMOCTH F€OMETPUUYECKOM
OIITHKU.

BonnoBas ontuka. UHTEpdepeHnus ceta.
KorepenTrble ucroununku. Y cinoBus Habmo-
JICHUsI MAKCUMYMOB 1 MUHIMYMOB B HHTEp-
(epeHIIMOHHOI KapTHHE OT IBYX CHH(]a3-
HBIX KOT€PEHTHBIX HCTOYHHKOB.
Hudpaxums csera. AudpakunonHast pemér-
Ka. YcnoBre HaOTIOAeHNS TJIaBHBIX MAKCH-
MYMOB IIpH TTaICHUH MOHOXPOMAaTHIECKOTO
CBeTa Ha AN(PPAKIHOHHYIO PEIIETKY.
[longpuzanus ceeta

HOBHBIX 3aKOHOB M ()OPMYII T€OMETPUIECKOH
OTITHKU.

ITocTpoenue u onucaHne H300paxKEeHHs, CO3-
JIaBaeMOTO IIJIOCKHUM 3€PKaJIOM, TOHKOI JIHH-
30H.

Pacrio3HaBaHue GpU3NUECKUX SIBICHUH B OIIBI-
Tax M OKpYIKaIOIIeH )KU3HU: PSIMOINHEHHOE
pacIpocTpaHEeHUE CBETa, OTPaXKEHHE, IPEIOM-
neHue, uHTepdepeHus, TMPPaKIys U MO~
pH3aIHs CBETA, TUCHEPCHUS CBETA.

AHanu3 ONTUYECKUX SIBIEHUH C UCIIONIb30Ba-
HHEM 3aKOHOB: 3aKOH TPSIMOJIMHEHHOTO pac-
MPOCTPAHEHNS CBETA, 3aKOHBI OTPAKEHHUS CBe-
Ta, 3aKOHBI IIPEJIOMIICHUSI CBETA.

OmnncaHne ONTHYECKUX SIBICHUH C UCIIONB30-
BaHHEM (H3MYECKUX BENUYHH: (POKyCHOE pac-
CTOSAHHEC U OIITHYECCKAsA CHJIa JIMH3bI

PA3/IEJI 6. OCHOBbBI CHELMAJIbHOM TEOPUHA OTHOCUTEJIBHOCTH (4 u)

OcnoBel CTO (4 u)

I"paHuLIBI IPUMEHUMOCTH KIaCCHYECKOH
mexaHuku. [locTynatsl cienuanbHOM Teopun
OTHOCHUTEJILHOCTH: MHBAPUAHTHOCTH MOYJISt
CKOPOCTH CBE€Ta B BaKyyMme, IPUHLUI
OTHOCHTEJILHOCTH DHHINTEHHA.

Perienne kauecTBEHHBIX 33124 C OMOPOH Ha
M3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H (HH3H-UeCcKue
sBireHus 10 TeMe «OcHoBel CTOy. Mcnonp3oBanne
WH()OPMAIIMOHHBIX TEXHOJIOTUH IS TIOMCKA,
CTPYKTYpPUPOBAHMUS,




OTHOCHUTENFHOCT OJHOBPEMEHHOCTH. 3a-
ME/IJICHHE BPEMEHH M COKPAILCHUE UTHHBI.
DHeprus ¥ UMIYJIbC PEISTUBUCTCKON Ya-CTHIIBL.

CBs13b Macchl ¢ 3HepFI/Ieﬁ 1 UMITYJIbCOM pE-
JISTUBUCTCKOMN YaCTHUIIBI. BHCpFI/Iﬂ TIOKOA

HHTEpIpETalnK U PEeICTaBIeHUs HHpOpMALN
MIPU TOATOTOBKE COOOIICHHUI

0 TpaHHIaX IPUMEHUMOCTH KJIaCCHYECKOit
MexaHukH B ocHoBax CTO

PA3JEJI 7. KBAHTOBAS ®U3UKA (15 4)

DJIeMeHTHI KBAaHTO-
BOI1 ontuku (6 9)

®otonsl. Popmyna [Tnanka cBs3u 3HEprun GOTOHA
C €ro 4acToTOi. DHeprus u UMITyJIbC HOTOHA.

OTkpeiTHE U HecnenoBanue Gortoaddexra.
Omnprtel A. I'. Croneroa. 3akoHs! GpoTo-3ddekra.
VYpaBuenune DitHmTeiiHa 1t pororddexra.
«KpacHas rpanmnna» ¢poro-addekra.

Jasnenune ceera. Onbitel I1. H. JleGenena.
Xumuyeckoe JIeHCTBHE CBETa

OOBsiCHEHHE OCHOBHBIX IIPHHIIAIIOB JIEHCTBUS
TEeXHUYIECKHUX yCTPOUCTB, TAKHUX KaK: (POTOIIIEMEHT,
(oTomaTuyK, CoMHeUHas O6aTapesi, CBETOAUOM; 1
YCJIOBHH HX 0e30Iac-HOro IIPUMEHEHUsS B
MpaKTUYECKOM XU3HU. Pemenne pacu€THpIX 3a1a4 ¢
SIBHO 3aJITAaHHOH (PU3MYECKON MOJIENBIO C
HCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB U (hOPMYT
KBaHTOBOW ONTHUKH.

Pemenne kauecTBEHHBIX 337124 C ONOPOit Ha
M3y9IeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTO-BOM
OITHKH.

Pacno3HaBanue GpU3NYECKUX SABICHUH B y4eO-HBIX
ombITax: (POTOINEKTPUIECKUiT 3P PEKT, CBETOBOE
JIaBJICHUE.

OnucaHue U3y4eHHbIX KBAHTOBBIX SBICHUN

U TIPOIIECCOB C UCIIOIB30BAHMEM (DU3MIECKUX
BEJIMYHMH: CKOPOCTB 3JIEKTPOMAarHUTHBIX BOJIH, JJIHHA
BOJIHBI ¥ 4aCTOTA CBETA, SHEPTUsL U UM-ITYJIbC (POTOHA




Ipooonscenue

TemaTnuecknii

0JI10K, TEMA

OcHoBHOe coaAecpKaHue

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH Yuyalmuxcs

CrpoeHue aroma
(4w

Mopens aroma Tomcona. OmnbiTsl Pesep-
¢dopna no paccesHuto O-yactui. [Tnanerap-
Hast MmoJiesib aroma. [loctynaTsl bopa.
W3nyyenue u norioeHne GOTOHOB IPU
Hepexo/ie aToMa ¢ OJHOT'O YPOBHS SHEPIUU
Ha qpyroi. Buapl cnextpoB. CrekTp ypoB-
Hel SHepruM aToMa BOJOPOAA.

BonnoBsle cBoiicTBa yactul. Bosnsl ne
Bpoitnsa. KopryckynsapHo-BoIHOBOM fya-
JI3M.

CIioHTaHHOE ¥ BEIHYKICHHOE H3Ty4IeHHE

ITpoBeneHne sKcriepuMeHTa: HaOIIIOICHUE JTH-
HENYaToro CHeKTpa.

OOBsiCHEHHE OCHOBHBIX IIPHHIIAIIOB JIEUCTBUS
TEXHUYECKHX YCTPONCTB, TAKUX KaK: CIIEK-
TPOCKOII, JIa3ep, KBAHTOBBIN KOMIIBIOTED;

U yCIIOBHII nX 0€30MacHOT0 MPUMEHEHHS

B MIPAKTUYECKON KHU3HU.

Pemenne kauecTBEHHBIX 3a/1a4 ¢ OTIOPOI HA
M3y9eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pr3u-
JecKkue SBIeHus 1o TeMe «CTpoeHne aToMay.
PacrniozHaBanue HU3NUECKUX SIBICHUH B yueO-
HBIX OTIBITaX: BO3SHNKHOBEHHE JIMHEIYaToro
CIIEKTpa.

AHanyu3 KBaHTOBBIX IIPOLECCOB U SIBIICHUI

C UCTIONB30BaHUEM MTOCTYNaToB bopa

ATOMHOE S1IpO

(59)

DKCIEePUMEHTBI, JOKa3bIBAIOLINE CIIOXK-
HOCTB cTpoeHus siapa. OTKPBITHE pagroak-
tuBHOCTH. OmbITEI Pe3epdopaa mo omnpee-
JICHHIO COCTaBa PaJMOAKTUBHOTO M3JIyue-
uust. CBolicTBa anbda-, 6eTa-, raMma-u3-
JIyYCHUSL. Brnusnaue PaaroOaKTUBHOCTHU

Ha )KUBBIC OPTaHU3MBL.

OTkpeiTHE IPOTOHA U HeliTpoHa. Hyxion-

Hasl Mozieltb siipa I'eiizen6epra—LlBaneHko.

[IpoBeneHne yueHU4eCKOro SKCIeprMeHTa:
HCCIIeJOBaHUE TPEKOB YACTHUIL (II0 TOTOBBIM
¢dororpadusim).

OOBsACHEHHE OCHOBHBIX MTPUHIIUITOB JCH-
CTBUS TCXHHUUYCCKUX yCT‘pOi’ICTB, TAaKHUX Kak:
JI03UMETp, Kamepa Buiibcona, saepHbIit
peakTop, aToMHast 60M0a; 1 YCIIOBUH MX
6€3011aCHOTO IPUMEHEHUS B IPAKTHIECKOH
JKU3HU.




3apsn sapa. MaccoBoe yucio sapa. M30-Tonsl.

Anbda-pacma. DNeKTPOHHBIN W TIO3UTPOH-HEIN
Oera-pacnan. ['aMmma-n3nydenue. 3a-KoH
PagroaKTHBHOTO PAcIajia.

OHeprus CBSI3U HyKIOHOB B siIpe. SIaepHble CUIIbL.
Jedext maccol sapa.

Snepusle peakuuu. JlegeHue u CUHTE3 A1ep.

Snepuslii peakrop. TepMosiaepHbIi CUHTES.
IIpo6neMsl U IEPCHIEKTUBHI SACPHOM SHEP-TETUKH.
DKOJIOTHYECKHE aCIIeKThI sIICPHON 3HEPreTUKH.

DneMeHTapHbIE YacTUIBL. OTKPHITHE MTO3H-TPOHA.

Mertop1 HAOIOICHUS U PETHCTPAIINH dJ1e-
MEHTApHBIX JaCTHUII.

DyHIaMEHTaIbHbIE B3aUMOAEHCTBHUS.
EnuHCTBO (M3n4ecKkoii KapTHHBI MUpa

Pemienne kauecTBEHHBIX 3a/1a4 C OIIOPOH Ha
U3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH M (pU3H-uecKue
SIBIICHUA 110 TeMe «ATOMHOE 1po». PaciozHaBanue
(hU3MYECKUX SBICHHUH B y4e0-HBIX OIbITaxX U B
OKpY>Karollel KH3HU: eCTe-CTBEHHAs U HCKYCCTBEHHAs
panuoakTUBHOCTh. ONHCaHNE U3yYCHHBIX KBAHTOBBIX
SIBTICHHUH U TIPOIIECCOB C UCIIOIb30BAHMEM (QU3HMIECKIX
Be-JIMUMH: IEPUOJ NOIypacnaja, 3Heprus CBsI3U
ATOMHBIX sIIIEP.

AHanm3 NpoIeccoB U SBJIECHHH C HCII0JIb30Ba-HIUEM
3aKOHOB M IIOCTYJIATOB: 3aKOH COXpaHe-HUs
3IIEKTPUYECKOT0 3aps/ia, 3aKOH COXpaHe-HHs
MAaccoBOT0 YHCIIa, HocTynathl bopa, 3a-KoH
paanoaKTHBHOTO pacnaja. Mcrnonp3oBanue
MHGOPMAIIMOHHBIX TEXHOJIO-THH JUIS OKCKa,
CTPYKTYPHUPOBAHUS, HHTEP-TIPETAIUY U MTPEICTABICHUS
WHPOPMAIIH TPH MMOITOTOBKE COOOLICHUI O
MPUMEHEHHH 3aK0-HOB KBAHTOBOH (DM3HMKHU B TEXHUKE U
TEXHOJIO-THSIX

PA3JEJ 8. 9JIEMEHTBI ACTPOHOMUHU

ACTPO®U3UKH (7 u)

DJIeMEHTBI
acTpoH3NKH

(79)

Oransl pa3BuTus actponomud. [lpuknannoe
U MHUPOBO33PEHYECKOE 3HAUYEHHUE ACTPOHO-MHUH.

Bun 3Bé3nHoro Heb6a. Co3Besnus, sipKue 3BE3BL,
IJIAHETHI, UX BUAUMOE JBHxKeHne. ColtHeuHas
cucrema.

[MoaroroBka cooOMIEHNIT 0 METOIAX MOTydYe-HUs
Hay4YHBIX aCTPOHOMHUYECKUX 3HAaHUH, OT-KPBITHSX B
COBpEMEHHOM acTpOHOMHH. Bhinonnenune 3a1aHuid,
MIPOBEPSIOIINX BIIaJe-HUE OCHOBOIIOIATAIOLIMHU
ACTPOHOMHUYECKHMU ITOHATUSAMH, TI03BOJISIOIINMH
XapaKTepHu30-




OkonuaHue

TemaTnuecknii
0J10K, TEMA

OcHoBHOe cojaeprkaHue

OcHOBHbBIE BU/IbI 1€ TEJILHOCTH yuamuxcs

Comnnne. ConHeyHas akTUBHOCTE. McTou-

HuK Heprun ConHua u 3BE31. 3BE3 b,

X OCHOBHBIE XapaKTepUCTUKHU. [lmarpamma
«CIIEKTPAIIBHBII KJIaCC — CBETUMOCTBY.

3BE&3 1Bl II1aBHOH MOCIEA0BATEILHOCTH.
3aBHCUMOCTh «Macca — CBETHMOCTDY

IUIs 3BE311 TJIABHOM OCIIEI0BATEILHOCTH.
Baytpennee crpoenue 38é31. CoBpeMeHHBIE
MPEJICTABIICHUS O IPOUCXOXKICHUU U IBO-
moru CoJTHIIA ¥ 3BE311. DTarbl )KU3HA

3BE3I.

Mueunsiit [1yte — Hama ["anaxruka. [Tonoxenune
u aemxenne Comnua B [Nanak-tuke. TUrsl
rajakTvk. Paguoranaktuku

U KBazapsl. YEpHBIE OBIPHI B siipax rajak-THK.

Bcenennas. Pacimmpenne Beenennoii. 3akon
Xab6ma. Paz6eranne ramakruk. Teopust bonbmioro
B3pbIBa. PemKTOBOE U3-TydeHHE.

Macmrabnas cTpykTypa Beenennoii. Meta-
ranakTHKa.
Heperuéunpie mpobiieMbl aCTPOHOMHHU

BaTh MIPOIIECCHI, IPOHCXOAALINE B 3BE31AX,

B 3BE3AHBIX CUCTEMAX, B MEXTAIAKTUYECKON CpEAE;
JIBIDKEHME HEOSCHBIX TEJI, SBOIIOIIUIO 3BE3 U
Bcenennoii.

[IpoBeneHue HAOIIOICHHI HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BaHUEM KOMITBIOTEPHBIX TPUIIOKCHUH ISt
OTIpeIeNICHHUs TIOJIOKEHHSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OC-HOBHbIE co3Be3/1usi CeBepHOro
MOJIYIIAPUS U IPKHE 3BE3 MBI,

[poBenenne HabmroneHMH B Teneckorn JIyHsI,
manet, Maneunoro [lytu




OBOBIIAIOINEE NIOBTOPEHME (4 4)

Cucrtemarusaius
1 000011IcHIE
MarepHania Kypca
¢mukn (4 1)

Pob Gpu3MKM 1 aCTPOHOMHHM B S3KOHOMHYE-
CKOM, TEXHOJIOTHICCKOM, COLIMAIBHON U
STUYECKOH chepax AesITeNbHOCTH YelI0BEKa,;
POJIb ¥ MeCTO (DM3HUKU M aCTPOHOMUH B CO-
BPEMEHHOM Hay4HOU KapTHHE MUPa; POJIb
¢usnyeckoit Teopun B GopMUpOBAHUI
TIPECTaBICHUH O (U3NUECKON KapTHHE MH-
pa, MecTo (hU3UIECKOIl KapTHHBI MUpa B
001IIeM psily COBPEMEHHBIX €CTECTBEHHO-Ha-
YUHBIX IIPEACTABICHUI O IPUPOJE

VYuacrtre B AUCKYCCUH O POIIH (HH3HUKH U
aCTPOHOMHH B Pa3IMYHBIX chepax AesTeIbHO-
CTH YeJIOBEKa.

[oaroroBka cooOmieHwit 0 MecTe GpU3MIECKOM
KapTHUHBI MUpPa B PSTy COBPEMEHHBIX TPEIT-
CTaBJICHUH O IPUPOJIE.

Brimonnenne ydaeOHbIX 3a1aHUH, JEMOHCTPH-
PYIOIIAX OCBOCHHE OCHOBHBIX MMOHATHH, HU3U-
YeCKUX BEJIMYMH U 3aKOHOB Kypca (Qu3nKu
10—11 xnaccos

Pe3eps (3 4)
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