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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBaHMM K pe3yJibTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHON mporpaMmsbl, npeacraBieHHbIx B PI'OC
COQO, a Ttakxe ¢ ydyéroM (QeaepanbHON paboyeill mporpamMMmbl BOCIUTAHUS U
KOHLEMUMU NpenojaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpamMMbl 1O (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBl Mupa oOydaromuxcs 10-11 xmaccoB mpu
oOydyennn uX (usuke Ha 0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
NesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusamM PI'OC COO Kk miIaHUPyEeMbIM JMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAKKE yUUThIBAET HEOOXOAUMOCTh
peanuzanuu  MEXIPEIMETHBIX CBs3eil (PU3MKM C EeCTECTBEHHO-HAyYHBIMU
yu4eOHBIMM TIpeaIMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE 1€ M3y4YeHUs
¢u3MKU Ha YpOBHE CpeIHEro o01iero o0pa3oBaHus, IUIAHUPYEMBIE PE3YIIbTAThHI
OCBOCHHS Kypca (DU3UKH: JHUYHOCTHBIE, METalpeIMETHbIE, MpeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIC pe3yJbTaThl OCBOCHHS Kypca ¢GU3HKKM Ha 0a30BOM

ypOBHE, B TOM YHMCJIE MPEIMETHBIE Pe3yIbTaThI 10 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «duszmka» mo rogam oOyueHUs.

dusrka Kak Hayka o HamOoyiee OOIMMX 3aKOHAX MPUPOIBI, BHICTyMas B
KayecTBE Y4YeOHOro MpeaMeTa B IIIKOJIe, BHOCHUT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUH 00 okpyxkatomeM wupe. IlkombHbIH Kypc O(u3ukn —
CUCTEMOOOPA3yIoIUi JUIi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX IpPEIMETOB,
MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U SBIICHUH,
M3ydaeMbIX XUMHEH, Owmosorueit, usnueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp30BaHuEe M aKTUBHOE NpPUMEHEHHE (PU3MUECKMX 3HAHHMM OIpeaesnseT
XapakTep M pPa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUH B cdepe SHEPreTUKH,
TPAHCIOPTa, OCBOEHUSI KOCMOCA, MOJYyYEHHUs HOBBIX MAaTE€PUAJIOB C 3aJaHHBIMU
cBoiicTBaMU ® JApyrux. W3yuenume (u3MKH BHOCUT OCHOBHOW BKJIAJ] B
(GopMupoBaHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0y4arommxcs, B
(popMHUpOBaHME YMEHUM TPUMEHATH HAY4YHBI METOJ] IO3HAaHUS IpHU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIEOBaHUN.



B ocHoBy kypca (usuku s YpOBHS CPEIHEro OOIIero oOpa3oBaHUS
MOJIOKEH PsJl HJEH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHLHUIBI €ro
MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX Pa3AesioB (PU3HUKH, BKIIOYAET
KaK BOMPOCHI KJIIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEW MaTepual Kypca (U3HKU
o0beUHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
(bopMHpOBaHUE MPEACTABICHUA O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzaius mpeanoiaraeT UCMOIb30BaHUE
I'YMaHUTapHOTO MOTEHIHada (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢uzuku Cc pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMH M 9KOJIOTMUYECKUMHU MPOOIEeMaAMH.

Hoess npuxnaownoii uanpasenrennocmu. Kypc GuU3uku mpeamnoiaraet
3HAKOMCTBO C UIIUPOKHUM KPYrOM TEXHHYECKHX M  TEXHOJOTHYECKUX
NPUJIOKEHU I U3yUYEHHBIX TEOPHU U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DSJIEMEHTOB
collepKaHMsl, TMOCBSIMIEHHBIX SKOJOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYXIeHUs
npoOsieM  palMoHaJbHOTO  MPUPOJOMNOJIB30BAaHUS U DKOJIOTMYECKOMH
0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMHU Kypca (PU3WKH Ha YPOBHE CPEIHET0 OOIIEero
oOpaszoBaHus ABISAIOTCS puzndeckue Teopuu (popMupoBaHue PEACTaBICHUMA O
CTPYKTYpE TOCTpOEeHUS (PU3NYECKO Teopuu, posiu (yHIaMEHTAIbHBIX 3aKOHOB
U TPUHLOUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpPUM, [JI1 ONUCAHMUSI ECTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CucTeMHO-ACITENbHOCTHBIM TOAX0A B Kypce (U3MKH peanusyeTcs
IIPEXJE BCEro 3a CYET OpraHu3alMu SKCIEPUMEHTAIBHOM JAESATENIBHOCTU
oOyuatouuxcs. Jns 6a30Boro ypoBHs Kypca (U3MKH — 3TO HCIOJB30BaHUE
CUCTEMBbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U JA0OPATOPHBIX
paboT, KOTOophle B MporpaMMe Mo (u3uke OOBEAWHEHBI B OOLIWH CIHCOK
YYEHMUYECKHX [MPAaKTHUYECKUX palboT. BeineneHne B yKa3aHHOM IE€pPEYHE
71a00paTOpPHBIX padOT, MPOBOJAUMBIX ISl KOHTPOJIA U OLIEHKH, OCYILECTBIIAETCS
y4acTHUKaMU 00pa30BaTEIbHOIO Ipollecca MCXOAs U3  O0COOEHHOCTEH
IJIAHUPOBAHUSI U OCHalleHuss kabuuera ¢usuku. IIpu sTomM obecneunBaercs
OBJIaJIcHUE OOYyYaIIIUMHCS YMEHUSMH HPOBOAUTh KOCBEHHBIE HW3MEPEHUS,



WCCIICIOBAaHMS 3aBUCUMOCTEH (DM3MUECKUX BEIMYMH U TOCTAHOBKY OIIBITOB IO
MPOBEPKE MPENIOKECHHBIX THIIOTES.

Bonbmioe BHMMaHuE yaeiseTcsl PEHICHHIO PacUETHBIX M KaueCTBEHHBIX
3agad. [Ipu >TOM 1715 pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIIOTCS 33J]a4H C SIBHO
3alaHHOM  (U3MYECKOW MOJEINbI0, TO3BOJISIOIINE MPUMEHATh HW3YUYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasleia Kypca, Tak U UHTETPHUPYS
3HaHWS W3 pa3HBIX pasnenoB. J{ns KadyecTBEHHBIX 3aJad MPUOPUTETOM
SBIISIIOTCS 33/laHUsl Ha OOBSICHEHHWE TMPOTEKaHWs (PU3UYECKUX SBICHUU U
MPOIIECCOB B OKPYXAIOIICH JKU3HH, TpeOyrolue BbIOOpa GU3NIECKOW MOJIEIH
IUTS CUTYaIluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusimu DPI'OC COO k marepualibHO-
TEXHUYECKOMY OOECTIeUeHHUI0 ydeOHOro mporecca 0a3oBbI ypOBEHb Kypca
¢u3nKH Ha YpOBHE CpEJHEro o0IIero oOpa3oBaHUs JOKCH H3ydaThCs B
YCTIOBHSIX TIPEAMETHOTO KabnHeTa (PU3UKU WM B YCIOBUSX WHTETPHUPOBAHHOTO
KaOMHeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B kaOuHeTe (Qu3uku
JOJIKHO OBITh HEOOXOaUMOE JTabopaTopHOE O0OpYIOBaHUE MJIS BBITIOJHEHUS
yKa3aHHBIX B MPOrpaMMe MO (U3MKE YUYEHHYECKHX MPAKTHYECKHX paboT H
J€MOHCTPALlMOHHOE 000pyI0BaHHE.

JIeMOHCTpallMOHHOE 000pYyJOBaHUE (POPMUPYETCSI B COOTBETCTBUM C
OPUHIUMIIOM MUHUMAJIBbHOM JOCTaTOYHOCTH M 00€CleYMBaeT IOCTAaHOBKY
HNEepEeYUCIEHHBIX B Iporpamme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpaluil i
UCCIICZIOBAHNS M3Y4YaeMbIX SBJICHMH M TPOLECCOB, OHMIUPUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe oOoOpyaoBaHHE ISl YYCHHMUCCKHUX IPAKTHUYECKUX pabdoT
(GopmupyeTcst B BUJie TEMaTHUYECKUX KOMILIEKTOB M 00ecreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydaromuxcs. TemaTuyeckue KOMIUIEKTHI
71a00paTOpHOro OO0OpPYNOBAaHUS JOJDKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
HCIIOJIb30BaHUM aHAJIOTOBBIX U HUGPPOBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BUJIE LIUPPOBBIX J1a00paTOpuil.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opMHpOBaHHE HMHTEpPECa M CTPEMJICHUS OOYYaroIIMUXCS K HAyYHOMY
U3yYEHUIO MPHUPOJbI, PA3BUTHE WX HHTEIJICKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e Dpa3BUTHE TMPEJICTAaBICHUH O HAyYHOM METOAEe [MO3HaHUS U
dopMupoBaHUE HCCIEAOBATEIBCKOTO OTHOIIECHUS K OKPYXAIOUINM
SBJICHUSIM;

e (GOpMHPOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;



(opMHUpOBaHUE YMEHHUI OOBSACHATH SBJICHHUS C HUCIOJB30BAHHEM
(U3HUECKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

(opMHUpOBaHUE NPEICTABICHUNA O POIU (HU3UKU U1l PA3BUTHUS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTiKeHre ITHX 1eei 00eCcTIeYnBaeTCs PEIICHUEM CIEIYIONINX 3a1a4 B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  o0mux  (U3UYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHsAX, BKIOYas  MEXAHHUKY,
MOJICKYJSIDHYIO (U3HUKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI acTPOPU3UKH;

dbopMupoBaHue YMEHHH TPUMEHSITh TEOPETUUYECKHE 3HAHUS IS
0oObsICHEHUs (PU3MYECKUX SBJICHUN B TMPUPOAEC U JJISI TPUHATHUSA
MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOM KU3HU,

OCBOCHHUE CIIOCOOOB PEIICHHUS pPa3IWYHBIX 3ajad C SBHO 3aJlaHHOU
dbu3uYecKor MoJeNblo, 3a7ad, MOAPA3yMEBAIOIINX CAMOCTOSTEIBHOE
co3JlaHue (PU3NUECKON MOJICIH, aJICKBAaTHOU YCIIOBUSM 3a]1a4H;
NOHUMaHUE (PU3NUYECKUX OCHOB M NMPUHIIMIIOB JICUCTBUSA TEXHUYCCKHUX
YCTPOWCTB M TEXHOJOTHMYECKHUX IPOLIECCOB, HUX BIHMSHUA HaA
OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJAMH CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBEACHUS
(bu3MUeCcKNX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTaluu nHdopmaiuu,
OMpEIENICHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

CO3aHHUE YCIIOBUI JUTA pa3BUTHSA YMEHUI MIPOEKTHO-
UCCIIE0BATENBCKOM, TBOPUECKON AEATEITLHOCTH.

Ha u3ydenne ¢uszuku (6a30BbI YpOBEHB) Ha YPOBHE CpPEIHEr0 OOIIEro
obpazoBanus orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIIO),
B 11 kacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemseiii B mporpamMmme mo (uU3MKe MEepevyeHb JTa0OpAaTOPHBIX WU
MPAKTUYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JEINAaeT BHIOOD
MPOBEICHNUS JTa0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®u3nka — Hayka o npupoze. HayuHble METOMBI MMO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp skcnmepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS IPHUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue ¢pu3HUECKUX sIBICHUHN U npolieccoB. Hay4uHble runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBI NPUMEHUMOCTH (HUIUUECKUX
3aKOHOB. [IpuHIIUI COOTBETCTBUSI.

Ponb u Mecto Gpusnku B GOpMUPOBAHUHN COBPEMEHHOM HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBeie ¥ IUGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHue. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKECHHS.
Cucrema otcuéra. Tpaekropus.

[lepemenienre, CKOpOCTh (CpelHsIsl CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJIHMHAT.
CiiokeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MpsIMOJIMHEHHOE nBrkeHuE. [ paduxu
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH M M[EPEMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe najeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe nBuxeHue. JIByKeHHME MaTEpUAIIBHOM TOYKHA IO
OKPYKHOCTH C TIIOCTOSIHHOW II0 MOJYJII CKOpPOCTBIO. YTIIOBas CKOPOCTb,
nuHelHas ckopocTh. [lepmon m wactora obpamenusi. lleHTpocTpemurtensHoe
YCKOpPEHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP,
JNBH>KEHUE CHAPSAJIOB, LICMTHBIE U PEMEHHBIE NTEpeaadH.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTpALUs KMHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenne nBukeHus: Teia, OPOILIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU MO OKPYKHOCTH.

Vyenuueckuii akcnepumenm, 1abopamopHsie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHSI C  LEJIbI0  ONPEIACICHHS
MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXIY NYTAMHU, NPONUJICHHBIMU TEIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyenune nBUXKEHUS IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus Tenaa, OPOIIEHHOTO0 TOPHU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutensbHOcTH [anmunesa. Ilepseii  3akoH  HerotoHna.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpunHuun cynepno3uiuu cuil. BTopoll 3akoH
HproTona g wmarepuanbHOM TOYKM. Tpernit 3akoH Herorona mis
MaTepUalbHbIX TOUECK.

3akoH BceMupHoro TtsaroteHus. Cuia Tsbkectu. IlepBas kKocmuueckas
CKOpOCTb.

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

Tpenune. Buabl Tpenus (Imokos, CKOJbXEHUs, KadeHwus). Cuiia TpeHHs.
Cyxoe tpenue. Cuita TpeHHS CKOJIbKEHUS U cujia TpeHus nokos. Koadduiment
TpeHus. Cuiia CONPOTUBIICHUS MPU IBUKECHUU TEJa B )KUAKOCTH WIH Ta3e.

[TocTtynaTensHOE M BpamaTeabHOE ABMKCHUE a0COIFOTHO TBEPIOTO TEa.

MoOMEHT CHJIBI OTHOCUTEJIBHO OCH BpaiieHus. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpONMCTBA M IPAKTUYECKOE MPUMEHEHHE: MOAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JieopMaIiiu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TTaJICHUM.



CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B MPYXKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tella, MMEKOLIETO OCh
BpaILlCHUS.

Tema 3. 3akonbl coOXpaHeHUusn 6 MexaHuke

NmMnynbe matepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pUAIbHBIX TOUEK.
NMnynbC cuiibl U1 U3MEHEHUE UMITYJIbCA Tejla. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTtrBHOE IBUKEHHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprus matepuanbHOM Touku. Teopema 00 M3MEHEHUU
KMHETUYECKON SHEPTUH.

[TorennumanbHas SHEprus. [ToTeHimanbHas SHEprus yIpyro
nedopMupoBaHHON TIpyXuHBL. [loTeHIManpHas dSHEprus Tejna BOJW3HU
MOBEPXHOCTH 3E€MJIU.

[loTennuanbpHple W HENOTEHIUaIbHble  cUibl.  CBsI3b  paboOTHI
HEMOTEHIUAJIbHBIX CHUJI C U3MEHEHUEM MEXAaHWYECKON >HEPruH CHCTEMBI TEIL.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCcTpoucTBa U MPaKTUUECKOE MPUMEHEHUE: BOJTOMET, KOIIED,
NPY>KUHHBIA MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon mOTEeHIIMATBEHOM YHEPTUN B KHHETHUYECKYIO U 00paTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue aGCOMOTHO HEYNMPYTOro yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanne cBsiz3u pabOThl CUJIBI C U3MEHEHHEM MEXaHMYECKOU
SHEPIrUH TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MoJsiekyasipHas pu3suKa ¥ TepMOAMHAMHMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIEC TOJOXEHUS MOJEKYISIPHO-KMHETUYECKOH TEOpUU U HUX
onbITHOE oOOocHOBaHue. bpoyHoBckoe nBuxkenue. [duddysus. Xapakrep



JIBUKCHUS WU B3aUMOJECHCTBUs YACTHL[ BelIeCTBA. MOJENIU CTPOEHHUS TIa3o0B,
KUJKOCTEH M TBEPJBIX TENT U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX
Mojaenein. Macca u pasmepsl monekyin. KommuectBo BemiectBa. [locrosHHas
ABorazpo.

TemoBoe paBHOBecue. Temmeparypa u €€ wusMmepenue. Illkana
temnepatryp Llenbcus.

Mogens wuaeansHoro ra3a. (OCHOBHOE YypaBHEHHE MOJEKYJSIPHO-
KMHETUYECKON TEOpUHU HJealbHOr0 raza. AOCOJIOTHAs TeMmIepaTypa Kak Mepa
CpeHEeW KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHUs vactull raza. lllkama
temneparyp KenbBuHa. ['a3oBble 3akoHbBl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon JlaneroHa. M30mpoiiecchl B HACaIbHOM ra3e ¢ MOCTOSTHHBIM
KOJMYECTBOM  BemlecTBa. [ 'paduueckoe TpeacCTaBICHUE  H3OIMPOIECCOB:
u30TepMa, U30Xo0pa, n3o0oapa.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHE BellecTBa, ¢doTorpaduu
MOJIEKYJI OPTaHUYECKUX COCUHEHUN.

OmnbiTel 10 MU PY3UN KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYILLIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABICHHUS ra3a HA CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOUIUE YPAaBHEHHE COCTOSHHUS HICAIBHOTO Trasa,
U30IPOLIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHONW KOMHATe HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  apaMeTpaMH  COCTOSIHUSA
pPa3peKEHHOrO Tras3a.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMoanHamuueckas cucTeMa. BnayTpennss JHEPTUs
TEPMOJANHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEIJIOThl U paboTa. BHYTpeHHsisi 3HEprusi OJHOATOMHOIO HJI€AIbHOIO Tra3a.
Buzapl Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKIINS, U3IyUYeHUE. Y IebHAA
TEIUIOEMKOCTh BellecTBa. KOIMYeCcTBO TEIIOTHI IPHU TEILIONEpEaaye.



[lonstue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHneHue nepBOro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh Mpo1ieccoB B MPUPOJIE.

TeroBble  MamuHbL.  [IpUHIUIBI ~ JEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEpruu B TEIUIOBBIX MamnuHax. KoadduiueHt mone3Horo
nevictBus TerioBod mamuHbl. [lukn KapHo u ero xko3d@uiMeHT moyie3HOro
JeNUCTBHS. DKOJIOTMYECKUE MPOOJIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE TPUMEHEHHUE: JBUTATEIb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HEPTUM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKu U3 OYTBUIKU TIOJ JICMCTBHEM CKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOACMOHCTpAITHS).

N3Menenne  BHYTpeHHEW  sHeprum  (TeMmepaTypbl) Telda  MOpH
TeIJIonepeaaye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM ).

Mopenn mapoBod  TypOWHBI, JIBUraTeisi BHYTPEHHErO0 CrOpaHuUf,
PEaKTUBHOIO JIBUTATEIA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHOM TeMI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. DPazoevie nepexoonl

[TapoobpazoBanue u konnencanus. Mcnapenne u kunenue. AOGCOMIOTHAS
Y OTHOCHUTEJIbHAS BIIAXKHOCTh BO3ayXa. HacellieHHbIN map. YaenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHM30TPOMHS
CBOMCTB KpuctaymioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u KpucTamu3anus. Y aenbHas Teriora miasieHus. Cyoaumanus.

YpaBHeHHE TEMJIOBOIO OanaHca.

TexHuueckne ycCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJI€ HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HaGmtonenue HarpeBaHus U MJIaBJIeHUS] KPUCTAUIMYECKOTO BEIIECTRA.



JleMoHCTpanus KpUcTaioB.
Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi
N3mepenue 0THOCUTEIBLHOM BIAXHOCTH BO3AyXa.

Paznen 4. JiaekTpoauHaMHuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Ten. OJNEKTpUYecKud 3apsa. JlBa BHAA DIIEKTPUYECKUX
3apsaaoB. [IpoBOJHMKH, TUAJICKTPUKU U MOJYIPOBOJHUKU. 3aKOH COXpPAHEHUSA
AJIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsgoB. 3akoH Kynona. TodeyHbIl AleKTpUYECKUI
3apsa. Dnekrpuueckoe nojie. Hanps:k€HHOCTD anekTpuueckoro moist. [Ipunuun
CyHEepIO3UIUU AIEKTPUUECKUX MOJIEH. JIunun HanpsHKEHHOCTH
AJIEKTPUYECKOTO TOJIS.

Pabora cun omekrpocratnueckoro moissg. [lorenuman.  PasHocTh
noTeHuuanoB. I[IpOBOJHMKM W AUAIEKTPUKUA B IJIEKTPOCTATHUYECKOM TOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DIIEKTPOEMKOCTb. Konaencarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne ycTpoHCTBa M IMPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOTI,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHHE O3IJIEKTPONpHOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN alapat, CTPYUHBIN IPUHTEP.

Ilemoncmpayuu

Y CTpOoNCTBO M IMIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTOpa OT IUIOU[agu
IJIACTHH, PACCTOSIHUS MEXKAY HUMU U IUJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii anekmpuyeckuii mox. Toxu 6 paziuunplx cpeoax

DNEeKTPUUECKU TOK. YCJOBHUSI CYLIECTBOBAHUSA 3JJIEKTPUYECKOIO TOKA.
Ucrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon Oma 114 yyacTKa LEMu.



DJIEKTPUYECKOE CONPOTHUBJIEHUE. YIEIBbHOE CONPOTHUBIICHUE BEILIECTBA.
IlocnenoBaTenpHOE, NapAJLIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyms—Jlenna. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWIKYIASI CUJIA U BHYTPEHHEE COMPOTUBJICHUE MCTOYHMKA TOKA.
3akon Oma s mMONHOM (3aMKHYTOW) aiekTpuueckoil 1menu. Koporkoe
3aMbIKaHUE.

DJIEKTpOHHAsI ~ MPOBOAMMOCTH  TBEPJBIX  METAJUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBoguuku.  CoOcTBeHHass W MPUMECHass  MPOBOAUMOCTH
noJiyripoBoAHUKOB. CBoMcTBa p—N-niepexoaa. [lomynpoBoHUKOBEIE TPUOOPHI.

ONEeKTpUYEeCKMid TOK B pacTBOpax M paciuiaBax dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIN3.

DIIEKTpUUYECKUM TOK B razax. CamMOCTOSTENIbHBIN U HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIEHUS, BaKyyMHBIH
IUON, TEPMUCTOPBI U  (POTOPE3UCTOPHI,  MOIYNPOBOJHUKOBBIA  JTUOI,
rajbBaHUKa.

Ilemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS [IUIUHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHUE TPOBOJAHUKOB.

[IpssMmoe wW3MepeHHe >IIEKTPOABWKYIIEH CHibl. KOpoTkoe 3aMbIKaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U NpOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mmepenne 351eKTpOABHKYIIEN CHIIBI MICTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Habnronenue anextposusa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢pusnku 6a30B0oro ypoBHs B 10 Ki1acce oCymecTBIsieTcs C
Y4ETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBsSI3€ld C KypcaMu MaTe€MaTHKH,
OMOJOrUU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBI3aHHbIE C U3YYEHHEM METOIOB HAyYHOTO
MO3HAHUSA: SIBJIEHUE, HaYYHbIH (aKT, TUIoTe3a, pu3nuecKas BeJIMYMHA, 3aKOH,
TEOpHsi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelleHHe CHUCTEMbl YypaBHEHMM, JMHEWHas QYyHKIuS,
napabona, runepbosia, HuX TrpapuKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCHHYC, TaHTeHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLHUU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonozusn: Mexanudeckoe IBMKEHUE B KUBOM mpuponae, auddysus,
OCMOC, TEIIOOOMEH >KMBBIX OpPraHU3MOB (BHIBI TEIUIONEPEAaud, TEIIOBOE
paBHOBECHE), DJIEKTPUUYECKUE SABJICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOCHME BEILIECTBA, CTPOCHUE aTOMOB M MOJEKYJ,
MOJIb BEIIeCTBa, MOJIApHAas Macca, TEIUIOBbIE CBOWCTBA TBEPABIX Tell,
KHUJIKOCTEN M ra3oB, 3JIEKTPUUYECKHE CBOMCTBA METAJJIOB, JIEKTPOJUTHYECKAS
AYccOoLUalys, ralbBaHHKa.

l'eoepagpus: Bna)xHOCTb BO3/1yXa, BETPbI, OapOMETP, TEPMOMETP.

Texnonocus: ipeoOpa3oBaHNUe IBUKEHUN C UCIIOJIb30BAHUEM MEXaHHU3MOB,
y4€T TpeHHUs B TEXHUKE, NOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMIIyJbca B TEXHUKE (pakeTa, BOJOMET U JpYrue), JBUraTeNb BHYTPEHHETO
CropaHus, napoBas TypOWHA, OBITOBOW XOJOJWIbHHMK, KOHIUIMOHED,
TEXHOJIOTUM TIOJIy4€HUSI COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HaHOMAaTEepUajaoB, U  HAHOTEXHOJOTHM, DBJEKTpOCTaTHYeCcKas  3allluTa,

3a3eMJICHHE AIEKTPONPUOOPOB, KCEPOKC, CTPYWUHBIN IPUHTED,
AIIEKTPOHATPEBATENbHBIE  MPUOOPBI,  DIIEKTPOOCBETUTENBbHBIE  MPUOOPHI,
rajibBaHUKa.
11 KJIACC

Paznen 4. JiaekTpoauHaMHuKa
Tema 3. Maznummnoe none. InekmpomazHuUmMHaAs UHOYKYUA
IlocTostHHBIE MarauThl. B3amMoaelcTBHE  IIOCTOSHHBIX  MAarHHUTOB.
MarauTtHoe mnosie. BekTtop MarHUTHOM WMHAyKUMU. [IpuHOUMII Cyneprno3uuuu
MarHuTHBIX NoJied. JInHuM MarHuTHOM MHAYKUMU. KapThHa TUHUNA MarHUTHOM
WHAYKIMH MOJISI TOCTOSTHHBIX MarHUTOB.



MarauTHoe T1OJ€ MPOBOJHMKA € TOKOoM. KapTuHa IHMHUNA WHAYKUIHAH
MAarHUTHOTO TOJISI NIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJHUKA, KaTymiku ¢ TokoMm. Omnbeir Opcrema. BzaumopeiictBue
MIPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HAalpaBJICHHUE.

Cuna JlopeHua, €€ MOIyiabp W HampaBieHue. [[BH>KeHUE 3apsiKEHHOU
YacTHIIbl B OTHOPOJIHOM MarHuTHOM mnose. Pabota cuinbl Jlopenia.

SlBneHue 3neKTpOMarHMTHOM WHAYKUMH. [lOTOK BEKkTOpa MAarHUTHOU
WHIYKIUU. OJEKTPOABIKYIIAS CWia HHIAYKIUU. 3aKOH JJIEKTPOMArHUTHOMU
uHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mojie. DIEKTPOABWKYIIAS CUJIa WHAYKLIUU B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHOyKTUBHOCTh. SIBIEHME CAaMOMHIYKIMU. OJEKTPOABMKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: MOCTOSHHBIC
MArHuThl, 3JICKTPOMArHUTBI, AJIEKTPOIABUIATENIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIl, THAYKIIMOHHAS T1€Yb.

Ilemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O ITy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY MHAYKIAY MAarHUTHOTO MOJIS.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 31EKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTh  JJICKTPOJABIIKYIIEH CWJIBI HMHAYKIIMU OT CKOPOCTH
W3MEHEHUS MarHUTHOTO MTOTOKA.

SIBneHne cCaMOMHIYKIIHH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3yyeHne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

HccnenoBanue qeiCTBUS MOCTOSSHHOIO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paznen 5. Koyie0anusa M BOJHBI



Tema 1. Mexanuueckue u 31eKmMpOMAZHUNHbIE KOJ1€0AHUA

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHHUS.
I"apmonunyeckue konedanus. Ilepuon, yactora, aMImIuTyaa U ¢asza KojaeOaHHil.
IIpyxuHHBIN MasITHUK. Marematnueckui MasITHUK. YpaBHeHue
rapMoOHUYecKux kosebanuil. IlpeBpamnieHue 5HEPruuM MNpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbuplii koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCIbHOM KO0JIe0AaTEeIbHOM KOHTYpE. AHAJIOTHS MEX]y MEXaHWYECKUMH U
ANEKTPOMarHuTHeIMU KoJjiebanusiMu. @opmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBinenne o  3aryxaroux  KoieOaHusX.  BbIHyXJeHHbIE
MexaHuueckue kojebaHusi. Pe3zonHaHc. BblHyXJI€HHbIE 3JIEKTPOMArHUTHbBIE
Kosie0aHus.

Ilepemennblii Tok. CHHYCOMJANbHBIA NEPEMEHHBIH TOK. MOIIHOCTh
NEPEeMEHHOr0 TOKa. AMIUIUTY/IHOE W JECHCTBYIOIIEE 3HAUYEHHE CUJIbI TOKA U
HaIPSKEHUS.

TpancdopmaTtop. [Ipou3zBoacTBO, nepeaaya U norpedyeHue
ANEKTPUYECKOW DHEPruu. OKOJOTMYECKHME PHUCKHM TIPU  IPOU3BOICTBE
aneKTpo3Heprun. KyiabTypa MCIOIB30BaHUs AJIEKTPOIHEPTUU B MOBCEAHEBHOM
KU3ZHU.

TexHuueckne ycTpOWCTBa M MPAKTHUYECKOE MPUMEHEHHE: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOT'0 TOKA, TUHUHU dJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoaeOaTeIbHON CHCTEMBbI (NIPY>KUHHBIA WU
MaTeMaTUYECKUN MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHMSI.

OcuunorpaMmbl (3aBUCMMOCTH CUJIBI TOKA M HANPSHKEHUS OT BPEMEHM)
JUTSI JIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHanc npu mOCIIETOBAaTENIBHOM COEIMHEHUU PE3UCTOpa, KaTyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUM 3JIEKTPONEepeIayu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH MEPHOJAa MabIX KOJCOAHWI Tpy3a Ha HHUTH
OT JIJTMHBI HUTU U MACCHI Irpy3a.



UccnenoBanne nNEepeMEHHOr0 TOKa B I[ENA W3 IOCIEA0BATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KATYIIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60IHbL

MexaHnnyeckue BOJIHBI, YCIOBHsS pacnpoctpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHus W JyMHAa BOJHBL. [lomepeunble W NPOJOIABHBIE BOJHBI.
WuTtepdpepentus u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS M3JIYYEHUS] DIIEKTPOMATrHUTHBIX
BOJIH. B3anmuas opueHrauus BektopoB E, B, V B ajekTpoMarHuTHOM BOJIHE.
CBolicTBa 3JE€KTPOMArHMTHBIX BOJIH: OTPa)X€HHE, MPETOMIICHHUE, TOIspU3anus,
nudpakius, uarepdepenius. CKopocTh dEKTPOMAarHUTHBIX BOJIH.

[Ixana >MeKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBS3U U TENEBUACHU. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuueckue yCTpoOWCTBA M TMPAKTUUECKOE MPUMEHEHHE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YIbTPa3ByKOBasl JUArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Ilemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHinu u 1uGpakiini MEXaHUIECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOM KoJieOaHuH.

HccienoBanre  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)XCHHUE,
MpesIoMJICHHE, MOIspu3aIus, udpakius, UHTEpPEpeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpamMonuHerHOE pacIpPOCTPAHEHHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueyHbI HICTOYHHK CBETA.

OTtpaxkeHue cBeta. 3akoHbI OTpakeHus: cBeta. [locTpoeHue n3o0pa)keHuit
B IUIOCKOM 3€pKaJIE.

[Ipenomnenue cBera. 3akoHBI MpeEIOMIICHHS CBeTa. AOCOIIOTHBIN
rnokasarens npenomiieHust. [lonnoe BHyTpeHHee otpaxenue. [IpenensHpiil yron
MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS.

Hucnepcus cseta. CiioxHbIN cocTaB O6enoro cBera. L[BeT.



ColOuparome u pacceuBaromiue JuH3bl. ToHKas auH3a. DOKycHOE
pacCTOsIHME M ONTHYECKasl cujia TOHKOW JuH3bL. [locTpoeHne m3oOpakeHuil B
coOMparolMx M pacceuBaloIUX JuH3ax. DopMyna TOHKOM  JIMH3BI.
VBenuueHue, 1aBacMoe JTMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOIIOEHUST MAaKCUMyMOB M MHUHUMYMOB B HWHTEpP(EpPECHIIMOHHOM
KapTUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakus cBera. QudpakinuonHas pemérka. YcloBUe HaOIIOICHUS
[JIaBHBIX MAKCUMYMOB TIpU MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTHUUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIMOHHBIA amnmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, Tu(paKImoHHas peméTka, moJIpoul.

Llemoncmpayuu

[IpsamonuHeiHOE pacrpoOCTpaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETa.
OnTuueckue mprudopkI.

[TonHOEe BHYyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEJIECKOIA.

Ha6monenne naTepdepeHinm crera.

HaGmonenue nudpakuuu cBera.

HabGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TonyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

HaGmonenne nucnepcuu cBera.

Pazgen 6. OCHOBBI ClIeIMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuibl OPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysartsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPMAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIINI OTHOCUTEIIbHOCTH DUHILTEHHA.

OTHOCUTENBPHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHUE  BpPEMEHUM U
COKpAILICHUE JIJIVHBL.



OHeprus U UMITYJIbC PEIATUBUCTCKON YACTHIIBI.

CBs3p Macchl C DHEPrU€d M HMIIYJIBCOM PEIATUBUCTCKOM YaCTHIIBI.
OHeprus MoKos.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. dnemenmol KBAHM OGO ONMUKU

®oronsl. @opmyna Ilnanka cBsizu sHepruu (PoToOHA C €ro YacTOTOM.
DOHeprust 1 UMIYJIbC GOTOHA.

OtkpeiTie U uccienosanue Gorodpdexra. OnbiTel A. I'. Cronerosa.
3akonbl potorddexra. YpaBHenue DiiHmTerHa ans dpororddexra. «KpacHas
rpa"una» ¢porodddexra.

JlaBnenue cBera. OneiTel I1. H. JIeOenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHuueckre yCTpONCTBAa M NMPAKTUUECKOE MPUMEHEHHUE: (POTORIIEMEHT,
doTonaTuuk, conHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®o103¢p(DHeKT Ha YCTAaHOBKE C LIMHKOBOM MJIACTUHOM.

Hccnenoranue 3akoHOB BHelHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OmnbiTel Pe3epdopra no paccessHUuIO o -4acTHII.
[Lmanerapnas moxpens aroma. [loctynatel bopa. M3mydenue w mornoiieHune
(GOTOHOB TIpH TEpexo/ie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyrou. Bumbr
cnekTpoB. CIeKTp ypoBHEH SHEPTrUU aToMa BOJIOPO/Ia.

BonnoBeie cBoiicTtBa yactul. Bomnbel ge bpowns. KopryckynsapHo-
BOJIHOBOH JTYaJIM3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHau3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

Habnronenue nuHEHYaToro CrexkTpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHus sapa. OTKphITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1o  ompeneneHurd  cocTaBa
paanoakTuBHOro wu3nyyeHus. CBoiicTBa anbda-, Oera-, ramma-u3ayyeHUs.
BinsiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE NTPpOTOHA W HelTpoHa. HykinoHHast Mmoaens siapa Ieiizenoepra—
NBanenko. 3apsaa aapa. MaccoBoe uncio siapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIM M MO3UTPOHHBIM Oera-pacman. ['amma-
U3Jy4eHHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsbiii peakrop. TepmosinepHsiii cunte3. [IpoGiemMbl U MEPCIEKTHUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3aUMOJEHCTBUSA. EQUHCTBO (U3MUECKOM KapTHHBI
MUpa.

TexHuueckne yCTpOHCTBA M MPAKTUUYECKOE MPUMEHEHUE: JI03UMETD,
kKamepa Bunbcona, siiepHbIil peakTop, aToMHast 0omo0a.

Ilemoncmpayuu

CU€TynK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3zznen 8. JiieMeHTHI aCTPOHOMUM U ACTPOPUINKH

Otanbel pa3BUTUS acTpoHOMUH. I[IpukiagHOe W  MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3qH0T0 Heba. Co3Be3aus, sipKkue 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ConHeuHast akTUBHOCTh. McTtounuk sHepruu CojHia U 3BE3L.
3BE3/bI, MX OCHOBHBIC XapAaKTEPUCTUKH. JluarpamMma «CHEKTpaJIbHBIN KJacc —
CBETHMOCTE». 3BE3BI TJIABHOHW MOCJIEHOBATEIIFHOCTHA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3] TJIAaBHOM IMOCJIEA0BATEILHOCTH. BHYTpeHHEE CTpOoeHUE
3B&31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKASHUHM U dBosronnu CoJiHIa
1 3BE3J1. DTAIlbl )KU3HH 3BE3]I.

Muineunsiii [lyTe — Hama [Nanaktuka. [Tomoxxenue u aBmwxkenue CoJHIA B
lNanaktuke. Tumnbl ranaktuk. Papvoramakthky u kBasapbl. UEpHbIE ABIPHI B
SIApax rajakTHK.



Bcenennas. Pacmupenne Bceenennoil. 3akon Xa0O0na. PazOeranue
ranakTuk. Teopus boibiioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoii. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HEBOOPYKEHHBIM rJ1a3oM c HCTIOJIb30BAHUEM
KOMIBIOTEPHBIX MPWIOKEHUN ISl  ONpENeNICHUs] TMOJOXKEHHUS HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/11si CeBepHOro noymapus u
SIPKHUE 3BE3/IBL.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Pons ¢u3ukum u acTpoHOMHUHM B HSKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOM cdepax IesATeIbHOCTH 4YelOBEeKa, POJib U MECTO
bU3UKM W acCTPOHOMHUM B COBPEMEHHOW HAydyHOW KapTWUHE MHpa, POJIb
dbu3ndeckor Teopur B POPMHUPOBAHUU TPEICTABICHUN O (PU3NUECKON KapTHHE
MHUpa, MeCTO (U3MYECKON KapTHHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kilacce ocyiiecTBisieTcs ¢
Y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHM MaTE€MAaTHKH,
OMOJOTHH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBI3aHHBIE C U3yYEHUEM METOJIOB HAyUYHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (aKT, TUMOTEe3a, (PU3NUECKasi BEITUYMHA, 3aKOH,
Teopus, HaOII0CHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl YPAaBHEHHUM, TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKUMHA HA OCU KOOPAMHAT,
CIIOKEHUE BEKTOPOB, TPOM3BOJHBIC DIIEMEHTAPHBIX (DYHKIHMH, MpU3HAKA
MOoI00UsT TPEYTOJIbHUKOB, OMpPENENICHUE IUIOMIAAN TUIOCKUX (QUryp u o0béma
Te.

bBuonocus: snexrpudeckue SBICHUS B JKHBOW MPHUPOAE, KoJeOaTelbHbIE
JNBW)KEHUS B JKHBOM NPUPOJIEC, ONTHUYECKHUE SBJICHUS B JKUBOM NPUPOJE,
JNEUCTBUE paiMallii HA )KUBbIC OPTraHU3MBL.

Xumusi: CTPOEHHE AaTOMOB M MOJEKYJ, KpHUCTaUIM4YeCKash CTPYKTypa
TBEPABIX TEJN, MEXaHW3MBl OO0pa30BaHUA KPHUCTAIUTMYECKOW  PEIIETKH,
CIICKTPaJIbHBIA AHAIU3.

l'eocpaghusi: mMarHuTHBIE TMONIOCAa 3€MJIM, 3aJIeKU MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, IPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonozcusa: JNWHUU DIEKTPOIEpeNay, IE€HEpaTop IEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTElb, HHAYKIMOHHASA I1€4b, pajap, paguoNpUEMHUK, TEIEBU30D,
anTeHHa, Ttenegon, CBY-neuyb, NpOEKIMOHHBIA annapar, BOJOKOHHAs OITHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro mpeamera «Dusuka» Ha ypoBHE CpeTHETro OOIIeTro
oOpazoBanusi (0a30BbIi  ypOBEHb) [JODKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIETYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMS Y4eOHOTo mpenmeTra «Dusznka
JOJDKHBI ~ OTpa)aTh  TOTOBHOCTB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOMW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W OMNbITa JESITEIBHOCTA B IIPOIECCEe
peanu3alr OCHOBHBIX HAIPABJICHUM BOCIUTATEIBHOM JEATEIBHOCTU, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOW  TO3HMIIMK  OOydaromierocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA;

NPUHATHE TPAJAWIIMOHHBIX OOIIEYETOBEYECKHX T'YMAHHUCTHYECKUX M
JIEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B UHTEPECAX TPAKIAHCKOTO
oO1ecTBa, y4acTBOBaTh B CAaMOYITPABIICHHH B 00pa30BaTEIbHON OpraHU3allii;

YMEHHME  B3aUMOJICMCTBOBaTh C  COIMAJbHBIMU  HMHCTUTYTaMHU B
COOTBETCTBHH C MX (DYHKIIUSAMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUHCKOU TpakIaHCKOU HUJICHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOE OTHOLICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JAOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIIMIO W MMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
NESTENbHOCTHA YYEHOTO;



OCO3HAHUE JINYHOTO BKJIAJa B IOCTPOCHUE YCTOWYMBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas JCTETUKY HAYYHOTO
TBOPYECTBA, MPHUCYIIETO (PU3NIECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pasiuyHbIM cdepaM MmpodeccruoHaNbHON NeATeIbHOCTH, B TOM
Yuclie CBA3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEpLIaThb OCO3HAHHBIN
BbIOOp Oyaymiedt mpodeccuu M peasu30BbIBATH COOCTBEHHBIE >KU3HEHHbBIC
TUTIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWI0O U CcamMo00pa3oBaHHUIO B
00nacTH (pU3UKHU Ha MPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh JKOJOTHYECKON KYJIBTYPHI, OCO3HAHHE TJI00ATBLHOTO
XapakTepa dKOJIOTHIECKHX TpodIiem;

IUIAHUPOBAHUE WU OCYULIECTBIICHUE JCWCTBUUA B OKPYXKAIOIIEW Cpelle Ha
OCHOBE 3HAHUS IIeJIeH YCTOMYMBOTO Pa3BUTHSI YEIOBEUECCTBA;

paciIupeHne OIbITa JEATSIHEHOCTH JKOJIOTHYECKON HAINpaBICHHOCTH Ha
OCHOBE MMEIOIMXCS 3HAHUM 10 PU3UKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAaHUE IIEHHOCTHM HAy4YHOW JeATeNbHOCTH, TOTOBHOCTh B Ipoliecce
U3ydyeHus: (U3MKU OCYLIECTBIATh MPOEKTHYIO U  HCCIEI0BATENbCKYIO
JEsITeIbHOCTh MHAUBUIYAJIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W  aKTYaJU3HPOBATh MPoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEIN JIEATCIIbHOCTH, 3aJaBaTh IApaMETPhl U KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PaCCMATPUBAEMBIX
(U3UYICCKUX SBIICHUSAX;
pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBAaTh COOTBETCTBUC
PE3YJIBTATOB LEJISM, OIICHUBATH PUCKH TTOCJICICTBUN JEATEITHPHOCTH;

KOOPJIMHUPOBATh ¥  BBINOJHATH PAabOTy B  YCJIOBHSX peabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

Ba3oBble ucciienoBaTeIbcKHe TeiCTBUS

BJIQJICTh HAYYHOH TEPMHHOJIOTHEH, KITFOYCBBIMH MOHATHUSIMU M METOJaMHU
(bu3HUeCKON HAYKH;

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NESATENBPHOCTH B 00MacTM (PU3MKH, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY  TOMCKY  METOJIOB  peIIeHUs 3adad  (HU3UYECKOTrO
coJiep KaHus, IPUMECHCHHIO Pa3JIMUYHBIX METOOB ITO3HAHUS;

BJIQJICTh BHJIAMH JCATEIBHOCTH IO TIIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAIIMN, TPEOOPa30BAHUIO M TPUMEHEHUIO B PA3JIMYHBIX yYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX ITPOCKTOB B 00J1aCTH (DU3HKHU;

BBISBJIATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIsS J0Ka3aTeIbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh IIOJIYYCHHBIE B XOJI€ pCEIICHUS 3aJadyd pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (POPMYITUPOBaTH COOCTBEHHBIC 3a7aud B 00pa30BATEIBHOM
JESTEILHOCTH, B TOM YHCJIC IPU U3yYEeHUU (DU3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAHWUA MO0 (HU3MKEe B TMPAKTHYECKYIO 001acTh
KU3HEICATCITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIE WJICH, MPEIaraTh OpUTrHHAIBHBIE TIOJIXOIBI M PEIICHUS;

CTaBUTH POOJIEMBI U 33/1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMU TONY4YeHUS WHPOpMAIUU (PU3NIECKOTO COJEPIKaHUS
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISThH MMOUCK, aHAIIN3,
CUCTEeMaTH3alMI0 U WHTEPIPETAII0O WHOOPMAITUN PA3IUYHBIX BUIOB U (HopM
MIPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBA HWH(MOPMAIMOHHBIX HM KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUA B  pENICHUW  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHW3alMOHHBIX 3a7a4d ¢ COO0IeHHEM TpeOOBAaHUN IPTOHOMUKH, TEXHUKU



0€30MacHOCTH, TUTHUEHBI, PECypCOCOEpeKEeHNUs, MPAaBOBBIX U 3TUUYECKUX HOPM,
HOPM UH(OPMAIIMOHHOW 0€30MacHOCTH;

CO37aBaTh TEKCThl (PU3MUYECKOIO COJAEPKAHMS B Pa3IMUYHBbIX (popmaTax c
y4€TOM Ha3HAYeHUs MHPOpMalMM W ILEJNEBOW ayIUTOPHUH, BBIOUpAs
ONTUMAJIbHYIO (POPMY MpEACTABICHUS U BU3YyaIH3aLIUU.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBJIATh OOIICHHE Ha ypokax (U3MKHM U BO BHEYPOYHOUH
JeSITebHOCTH;

pacmo3HaBaTh TPEANOCHUIKH KOH(QJIUKTHBIX CHUTyallUd ® CMST4YaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJB30BaHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M  HKCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaJIbHON paOOTHI;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JCUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO YICHA KOJUIEKTHBA;

OPUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IUIaH JIEWCTBUA,
pacnpenensiTh poiid ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIAaTh PE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaHIbl B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE IPOEKTHI, OLICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETMUYECKOE MOBEACHHE B Pa3IUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIEe YUueOHbIe JAeiicTBUSs
Camoopranusanus:

CaMOCTOSAITETILHO ~ OCYIIECTBIISATh IO3HABATEIBHYIO JICSITEIIBHOCTh B
obnmacth (U3UKM W ACTPOHOMHUH, BBISBISTH MPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSATEILHO COCTaBIISATH IUIAH PEHICHUS PACUETHBIX U KA4€CTBEHHBIX
3a/ay, TUTAaH BBITIOJHEHUS MPAKTHUYECKOW padOThl € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JlaBaTh OTICHKY HOBBIM CHUTYAITUsIM;



pacmMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

JienaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO 3PYIUIMH B 00JaCTU
(¢u3MKK, TOCTOSHHO TIOBBINIATH CBOW O0Opa30BaTENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOUMOHAJIbHBII HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJaJ€Th HABBIKAMM IIO3HABATEJBHOW pedJeKcud KaK OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh NpUEMBbI pedJIeKCUH ISl OLIEHKH CHUTyalluH, BbIOOpa
BEPHOTO pelICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS MO0 HX
CHU)KCHHIO;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTAaTOB
NEeSATENbHOCTH;

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YJIbTAaTOB
NEeSATENBHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce 1oCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOrPAMMBI
no ¢usuke I8 YpPOBHS CpeaHero oOmiero oOpa3oBaHUsS y OOyJarouuxcs

COBEPIICHCTBYETCS IMOIMOHATEHBIH WHTEIUICKT, IIPEIIOJIAT AFOII T
c(hOpMHPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  IMOHWMATh  CBOE

HMOIIMOHATILHOE COCTOSIHHE, BUJIETh HANPABICHUS PAa3BUTHUS COOCTBEHHOM
AMOIIMOHATLHOU cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJTUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCA K
OMOIMOHATBLHBIM HW3MEHEHUSIM W TPOSBIATH THOKOCTb, OBITHh OTKPBITHIM
HOBOMY;

BHYTPCHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHUE K TOCTIKCHUIO 1IETTH
U yCTeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEUCTBOBATH CXOS U3 CBOUX
BO3MOKHOCTEH;



SMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YUYWTBIBaThb €ro TMpH OCYIIECTBICHUU OOILIEHUs,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIOYAIOMIMX CIOCOOHOCTh  BBICTPauBaTh
OTHOIICHUS C APYTUMH JIIOAbMH, 3a00TUTHCS, NPOSBIATH MHTEPEC U Pa3pelliaTh
KOH(MDJIUKTBHI.

NPEAMETHBLIE PE3YJIBTATHI

K xonmny obyuenust B 10 kjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHON TEXHHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKON JIEATETbHOCTH JIIOJIEH;

YUHUTHIBATh TPAHMIIBI TPUMCHEHHUS HW3YYCHHBIX (U3UYECKUX MOJCNCH:
MarepuajgbHas TOYKa, WHEpIMaibHas CHCTeMa OTCYETa, aOCOJIFOTHO TBEPAOE
TENO, WACAIbHBIA Ta3, MOJEIN CTPOCHHUS Ta30B, JKUAKOCTEW U TBEPIBIX TEl,
TOUYCYHBIN JIEKTPUUECKUHN 3apsi]] IPU pelIeHUN (PU3NUECKUX 3a]1ay;

pacno3HaBaTh (uU3MUYECKHE SIBIEHUSA (TMPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJJEKTPOAUHAMHUKH: PpPaBHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JABWKEHUE, CBOOOJIHOE TaJeHue TeJ, JABWKEHHE IO
OKPY)KHOCTH, WHEpHHs, B3auMojehcTBue Tten, auddysus, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00BbEMaA Tel TpH
HarpeBaHUU (OXJIAXKIEHUHU), TEIJIOBOE PAaBHOBECHE, UCIAPEHUE, KOHJIECHCAIUs,
IUIaBJICHUE, KPUCTAIIM3Aalus, KHUIIEHHWE, BJIAXKHOCTh BO3AYyXa, ITOBBIIICHUE
JNABJICHUS Ta3a IpPU €ro HArpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXKIY
rapamMeTpaMu COCTOSIHMSL Tra3a B M30Ipoleccax, JJEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSIIO0B;

OMMKCHIBATh MEXAHUYECKOE JABUKEHHUE, UCTIONB3Ys (PHU3NYECKUE BEIMUMHBI:
KOOpAMHATA, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUIA,
UMITYyJIbC ~ Te€Ja, KHUHETHYeCKas  DJHEprus, IOTEHUHAJIbHAs  JHEPrus,
MexaHuuyeckass paboTa, MEXaHU4YeCKass MOIIHOCTb, MPU OMUCAHUM MPABUIBHO
TPakTOBaTh (YU3UYECKHUII CMBICT UCIIOJB3YEMbIX BEJIUYUH, UX OOO3HAUCHUS U
€AMHUIIBI, HAXOIUTH (POPMYITBI, CBSI3BIBAIONINE TAHHYIO (PU3NUECKYIO BETUIHHY
C ApYrUMU BEJIMYUHAMU;

OMHUCHIBATh HU3YyYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIJIOBBIC SIBJICHMUS,
UCIONb3ysd (U3MYECKUE BEIWYUHBI: JaBIICHHE Ta3a, TeMmIeparypa, CpeiaHss



KUHETHYECKAs DHEPIUs Xa0THYECKOTO JBUKECHUS MOJIEKYJI,
CPEAHEKBAAPATHYHASL CKOPOCTh MOJIEKYJ, KOJMYECTBO TEILIOTHI, BHYTPECHHSSA
sHeprus, padora Traza, KOIPPUUMEHT TMOJE3HOro JEHUCTBUS TEIUIOBOIO
JBUTATENA; MpPU ONUCAHUU NPABWIBHO TPAKTOBATh (PUIMYECKUN CMBICH
UCIIOJIb3yeMbIX BEJIMYMH, UX OOO3HAUEHHUSI WM €IUHMUIIBI, HaXOIUThb (POPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BETUUMHAM;

ONMCHIBATh  M3YYEHHBIE  JJIEKTPUYECKHUE  CBOMCTBA  BEHIECTBA U
ANIEKTPUUECKHUE SIBICHHS (MPOILECChl), HUCHOJb3Yd (PU3NYECKHUE BETUYMHBI:
ANEKTPUUYECKUH 3aps]l, JEKTPUUECKOE M0JIE, HANPSHKEHHOCTD MOJIs, TOTEHINAT,
Pa3HOCTh MOTEHLMAJIOB; NPHU OMUCAHUU NPABWIBHO TPAKTOBATH (U3HUECKUIA
CMBIC]I HCTIONB3YEMBIX BEIWYUH, UX OOO3HAYEHUS W E€JIWHULbI; YKa3bIBaTb
(GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMU;

aHANMM3UpPOBaTh  (U3MYECKUE TMPOLECChl M SIBICHUSA, MCHOJb3YA
¢u3nueckre 3aKOHbI U MPUHIMIBL: 3aKOH BcemupHoro tarotenus, [, 11 u III
3aKkoHbl HpIOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOM SHEpPruu, 3aKOH
COXpaHEHHMs] UMITYJIbCa, TPUHUMUIT CYNEPHNO3ULIMN CUJI, MPUHLMI PaBHONPABUS
MHEPUHMAIBHBIX CHCTEM  OTCYETa, MOJIEKYJSIPHO-KUHETUYECKYID TEOPHIO
CTPOEHUS BEIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEIHEH KMHETUYECKON SHEPrUu
TEIUIOBOTO JIBUKEHMSI MOJIEKYJ C aOCOJIOTHOW TemIepaTypol, NEpBbIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXpPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
IpU 3TOM pa3ndaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €T0 MaTEMaTHUECKOE
BBIpA)KEHUE U YCIIOBUS (IpaHuULbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMIBI JEUCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3indaTh YCJIOBUS UX O€30MaCHOTO MCIIOJIb30BAHMS
B ITOBCEIHEBHOM >KU3HHU,

BBITIOJIHATDh SKCIIEPUMEHTBI MO HCCIEAOBAHUIO (PU3NUYECKUX SBJICHUN U
IIPOLIECCOB C MCIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX HU3MEPEHHUH, IIPU ITOM
dbopmynupoBaTh mpobiieMy/3agady W THUIIOTE3y YYeOHOro JKCIECPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIVIOKEHHOTO 00O0PYAOBaHHUS, MPOBOAUTH OIBIT U
(GopMyIupOBaTH BHIBOIBI;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEpPEHUS (PU3MYECKUX BEJINYUH,
OpU 3TOM BHIOMpATh ONTHUMAJBHBIM CIOCOO HM3MEpPEHHS U HUCIOJIb30BaTh
W3BECTHBIE METO/Ibl OLICHKH MMOTPEMIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH MEXAY (U3HMUECKUMU BEJIWYMHAMH C
WCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUH, IIPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(uKcHpOBaTh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYUH B
BU/JI€ TAOJIML U TpaUKOB, 1€JIaTh BEIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;



co0Jiro1aTh MpaBuia OE30MacHOro TpyAa IMpU MPOBEACHUU UCCIETOBAHUM
B paMKaX y4yeOHOTO 3KCIEePUMEHTa, YU4EOHO-UCCIEAOBATEIBCKOW U MPOEKTHOM
NEATeIbHOCTH € HUCIOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1a60paTOPHOro 00OPYAOBAHUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (U3UYECKON MOJENbIo,
WCIIONb3Yysl (PU3MYECKHE 3aKOHbl U TPUHIIMIBI, HA OCHOBE aHalu3a YCIOBUS
3a/1aud BbIOMpPATh (PU3UUYECKYI0 MOJIENb, BBIACTATh (PU3UUYECKUE BEIUYUHBI U
dbopmynbl, HEOOXOIUMBIE ISl €€ pellleHUs], MPOBOAUTL PAcu€Thl U OLICHUBATH
PeaTbHOCTh MOJIYUYEHHOTO 3HAYeHUs (PU3HMUYECKON BEJTMYUHBI;

pemiaTth KaueCTBEHHBIE 3a/1a4u: BBICTpPauBaTh JIOTUYECKHU
HEMPOTHUBOPEUMBYIO IIEMIOYKY PACCYXKIACHUU C OMOPOW HA M3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIONIB30BaTh  TPU  pelieHHd  y4yeOHBIX  3aJa4  COBPEMEHHBIC
WHOOPMAIIMOHHBIC  TEXHOJOTMH  JUIS MIOMCKa, CTPYKTYpHUPOBaHUSI,
UHTEpPIpEeTallMd W  TPEJCTaBICHUS y4eOHOW U HAYYHO-TIOMYJSIPHOM
uHQOpMalMKM, TIONYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBATH MOJy4aeMyI0 HH(POPMAITHIO;

OPUBOJIUTH TPUMEPHl BKJIaJa POCCHUUCKUX U 3apyOEKHBIX YUYEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (U3HKE B MOBCEIHEBHON KU3HU
Uil obecrieueHus  0€30MACHOCTH  MpU  OOpallleHHMW ¢ TIpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHEHHUSI 3I0POBbS U COOJIIOICHHS] HOPM
AKOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOLIEH Cpelie;

paboTaTe B TpYIIE C BBIMOJHEHUEM PAa3JIMYHBIX COIMANBHBIX POJIEH,
IUTAHUPOBATh PAOOTy TPYIIIBI, PAlMOHAIBHO pACHpPEeisaTh OOS3aHHOCTH U
IJIAHUPOBATh  JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJEeKBATHO
OLICHMBAaTh BKJAaJ  KaXJAOr0 M3 YYaCTHUKOB TpyNIbl B  pEUICHHUE
paccMaTpuBaeMoi IPOOIEMEL.

K xonmy o0yuenus B 11 kijiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATH Ha TPUMEPAX POJIb U MECTO PU3UKH B (HOPMHUPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJOTHH, B MPAKTUYECKOU AECATEIBHOCTHU JIFOAEH, LIEJTOCTHOCTh U €JUHCTBO
du3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHUS W3YYEHHBIX (DHU3UIECKUX MOJICICH:
TOYCUYHBIN BJICKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYEYHBIM HMCTOYHUK CBETA,



sepHas MOJENb aToOMa, HYKJIOHHAas MOJENbh aTOMHOTO SApa TpHU pEHICHUH
(puznueckux 3anay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MpOIEcChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB DJJICKTPOJWHAMUKH WM KBAaHTOBOW (DHU3UKH: SJIEKTpUYCCKas
MIPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKa,
B3aMMOJICHCTBHEC  MAarHWTOB, DOJCKTPOMArHUTHAs  WHIYKIHS, JICHCTBHE
MarHuTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JBFDKYIIUICS  3apsj,
AJICKTPOMArHUTHBIC KOJCOAHWS W BOJHBI, NMPSMOJMHEHHOE DPACIpPOCTPAHCHUE
CBETa, OTpaKEHHUE, MpejoMIIeHne, HHTepdepeHIs, TU(PpaKIys U MOIIPH3aIUs
CBeTa, nucnepcus ceeta, horodnektpudeckuit 3P dext (hotodddexT), cBeToBOE
JaBJ€HUe, BO3HUKHOBEHWE JIMHEWYaTOro CHEKTpa aroma BOJOpOAa,
€CTCCTBCHHAs U UCKYCCTBEHHAs PaJOaKTHBHOCTD;

OIKMCHIBATh M3yUYEHHBIC CBOWCTBA BEIICCTBA (JCKTPUUCCKUE, MATHUTHBIC,
ONTHYECKHE,  JJICKTPHUECKYI0  IMPOBOJAMMOCTD  PA3JIMYHBIX  CpeA) H
AJICKTPOMArHUTHBIC SIBJICHHS (ITPOIIECCHI), UCTONB3Ys (DM3NYCCKUE BETUUYMHBI:
ANEKTPUUECKHM 3apsifl, CUjla TOKA, DJIEKTPUUECKOE HANPSIKEHUE, IIEKTPUUECKOe
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMATOB, DSJIEKTPOJABIDKYIIAs Ccuila, paborta
TOKa, WHAYKIMS MarHUTHOTO Tmojs, cuia Awmmepa, cuna Jlopenua,
UHAYKTUBHOCTh KATYIIKH, DHEPTUs DSJIEKTPUUYECKOTO U MATHUTHOTO TOJIEH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3aps U Cujia TOKa B
npolecce TapMOHMYECKHX — DJIEKTPOMArHUTHBIX — KosieOaHud, (OKyCcHOe
pPAcCTOSIHME M ONTHYECKas Cuja JIMH3BI, TIPU OMUCAHUU MPABWIBHO TPAKTOBATH
(Gu3MYECKHl CMBICT HUCIOJB3YyEeMbIX BEJIMYMH, UX OOO3HAYCHUS W EIUHUIIBI,
yKa3blBaTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMYHMHY C
JIPYTHUMH BEJIMUYUHAMU,

ONMKCHIBATh W3YYCHHBbIC KBAHTOBBIC SBJICHUS M IMPOILECCHI, MCIOIB3YS
¢u3nyuecKkre BEIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTUs M HUMITYJIbC (DOTOHA, MEPHOJ Moiypacmaza, dHEPrus
CBS3M aTOMHBIX SIIep, NMPH OINKCAaHWU TPaBUIBHO TPAKTOBAaTh (PU3MUECKUIA
CMBICIT HCIIONB3YEMBIX BEIWYUH, WX OOO3HAYEHUS U EIUHUIIBI, YKa3bIBaTh
dbopMyInbl, CBS3BIBAOIINME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEITMYMHAMHU, BBIUYUCIIATH 3HaUeHUE (PU3UYECCKON BEIIMUUHBI,

aHANMM3UPOBATh  (U3UYECKUE TPOIECCH W SBICHUSA, HCIOIB3YSA
¢u3nueckre 3aKOHbI W MPUHIUIIEL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEILHOTO U
MapaJjIeIbHOTO COSAMHEHUS TPOBOJHHUKOB, 3akoH Jlxoyns—Jlenma, 3akoH
ANEKTPOMAarHUTHOM WHAYKIMHM, 3aKOH MPSIMOJIMHEHHOTO pPacIpOCTPaHCHHUS
CBETa, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI TMPEIOMJICHUS CBETa, YpaBHEHUE
OiinireitHa s Gororddexra, 3aKOH COXpaHEHUsI SHEPTUH, 3aKOH COXPAHEHUS



UMITYJIbCA, 3aKOH COXPAHEHMs JJIEKTPUUYECKOrO 3apsifa, 3aKOH COXpaHEHUs
MacCOBOT0 YHCIIa, MOCTYyIaThl bopa, 3aK0H paguoakTUBHOTO pacriajia, mpu 3TOM
pa3nuyarh  CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTEeMaTUYECKOe
BBIPAYKEHUE U YCIIOBUS (IPaHUILIbI, 00JaCTH) MPUMEHUMOCTH;

OTpENENATh HAMpaBJeHUE BEKTOpa HWHAYKIIMM MArHUTHOTO  IOJIS
MPOBOJHUKA C TOKOM, CHJIbI AMIepa 1 Cuiibl JIopeHna;

CTPOUTh M ONUCHIBaTh M300pa)K€HUE, CO3/1aBAEMOE IJIOCKUM 3E€PKaJOM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIEPUMEHTBI IO MCCJIECNOBAHUI0 (U3UYECKUX SIBJICHUU U
MPOIIECCOB C KCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX H3MEPECHHUU: MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOJAUTH OIBIT U
dbopMyIHpPOBATH BHIBOIBI;

OCYIIECTBIIATh TIPSMbIE U KOCBEHHBIC M3MepeHUs] (GU3UYECKUX BEIIMYMH,
Ipyu 5TOM BBIOMPATh ONTHUMANBHBIM CIMOCO0 HM3MEPEHHS M HCIOJb30BaTh
U3BECTHBIC METO/IbI OIEHKHU MOTPEITHOCTEH N3MEPEHHUI;

UCCJIEJIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSIMBIX W3MEPEHMI: MpPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (HUKCHpPOBATH
PE3yNbTATHl MOJYYEHHON 3aBUCUMOCTU (PU3MUECKUX BETUYMH B BHUJIE TAOJIHUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIeI0BaHMUS;

coOmro1aTh NpaBmiia 0€30MacHOTO Tpyda MpU MPOBEACHUH HCCIEIOBAHUN
B paMKax y4eOHOro »KCIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTENBbHOCTH  C  HCIOJNB30BAHMEM  M3MEPHUTEIBHBIX  YCTPOHCTB |
1a00paTopHOro 000PYI0BAHUS;

pemars pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (HU3UYECKOM MOJICIbIO,
UCTIONB3Yys (PU3WYECKUE 3aKOHBI M TMPUHIMIIBI, HA OCHOBE aHajn3a YCIIOBUSA
3a/ladyu BBHIOMPATh (PU3WUYECKYIO MOJIENb, BBIACIATh (PU3MUYECKHE BEIMYHHBI U
dbopMyIbl, HEOOXOAUMBIEC JUTsl €€ PEIIeHUs, MTPOBOAUTH PACUETHl M OIEHUBATH
PEANBHOCTD MOJIYYCHHOTO 3HAYCHHS (PU3MUECKON BETUINHBI,

pemarb KaueCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMIOYKY PACCYX IEHUU C OMOPOM HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCIIOJIB30BaTh ~ MPU  pEUlIeHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
WHOOPMAITMOHHBIE  TEXHOJOTWW  JJIi  TIOWCKAa, CTPYKTYpHUPOBaHHSI,
WHTEPNpPETallid W TPENCTaBIeHUS y4eOHOW ©  HAayYHO-TIOMYJISIPHOMN
uHDOpMaIK, TOJYYCHHOW W3 Ppa3lIUYHBIX HMCTOYHUKOB, KPUTHUYECKHU
aHAJM3UPOBATH MOJyYaeMyI0 HH(POPMAIUIO;



OOBSICHSITh TPUHIUIIBI JCHUCTBUS MAIlIUH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3iuyarh YCJIOBUS WX 0€30MacHOTO  WCIOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

OPUBOAUTL MPUMEPHl BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKU, B OOBICHEHUE MPOIECCOB OKPYXKAIOIIETO MUpPA, B
Pa3BUTHE TEXHUKU U TEXHOJOTHIA;

UCIIOJIH30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TTOBCETHEBHOU KU3HU
s obecrieueHus  0€30MAacHOCTH MpU  OOpallleHHuH ¢ Tnpudbopamu U
TEXHUYECKUMU YCTPONCTBAMH, JUISl COXPAHEHUS 3/I0POBbS U COOJIIOACHUS HOPM
AKOJIOTMUUYECKOTO TOBEJICHUsSI B OKPY Kalollel cpefie;

paboTaTh B TpyMMe C BBIMIOJHEHUEM PA3JIUYHBIX COIMUAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIIBI, PAIMOHATLHO PACHPENeNaTh OOS3aHHOCTU U
IUIAHUPOBATh  JICSATEIBHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJIeKBaTHO
OIICHWBAaTh BKJAJ  KaXJO0r0 W3 YYAaCTHUKOB TPYIIBl B  PCIICHHE
paccMaTtpuBaeMoi IPoOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paznea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
1.1 ) 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON bubnuorexa [IOK
3.1 9 1
TEOpUHU https://m.edsoo0.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK



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

@Da30BbIE NEPEXOIBI

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

Hroro no pazgeny 24
Paznen 4. DJJIEKTPOAUHAMMUKA
bu6mmoreka [{OK
4.1 1
UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpUYECKUN TOK. ToKM 12 bubnuorexa [JOK
' B Pa3IMYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM nudpoBbIie
Ne i/ pasi Konrpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHoe noJie. DIeKTpOMarHuTHAs 11 1 3 bubnuotexa [JOK
' WHTYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKUe U JIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHW4ecKUe U JIEKTPOMArHUTHBIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
. 10 3
23 Onritia https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Pazzea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
OcCHOBBI cieManbHON TEOPUHU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK



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

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

bu6mmoreka [{OK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 A 5
TOMHO®C SIPO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 7 Et?[i?/l;lr?wfgszg r(3/1§f41097c
Hroro no pazneny 7
Paznen 6. OGOBIAIOLIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Etil[in;lr?:g;gﬁﬁ £41c07¢
Hroro mo pazgeny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kourpoububie | IIpakTHyeckue op
n/n Bcero u3yuyeHnusi | odOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunsie MeT(})[K bl HO?I;)H{fHI/IS[ 1 bubmorexa HOK
yi a https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIIEro MUpa
Ponb u mecto pusuku B
OPMHUPOBAHUHU COBPEMEHHOU
2 i)ap HOI;I KapTHHbI 1\/1131/1 a, B 1 Bubamorexa [JOK
yi p N pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATeTLHOCTH
monei
MexaHnueckoe OBUKECHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bubmuoreka [JOK
neroxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubnunoreka [JOK
IBUKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE MageHue. Y CKopeHue 1 bubnunoreka [JOK
CcBOOOIHOTO MaJIcHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonmHelHOE IBHKEHUE. 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JIBM)KEeHHE MaTepuaIbHOU TOYKH 110

https://m.edsoo.ru/ff0c3ada

OKPYXHOCTH
[IpyuHIHAII OTHOCUTENBHOCTH
8 lanunes. UnepumanbHbie CUCTEMBI bubmorexa LHOK
P https://m.edsoo.ru/ffoc3be8
otcyerta. [lepBblii 3akoH HproToHA
Macca tena. Cuina. [Tpunuun
9 CYIEPIO3HINH CHI. BTopou 3akoH bubmorexa HOK
yrep ) p 3 https://m.edsoo.ru/ff0c3be8
HproTona asis MatepuaibHOW TOUKH
10 Tperun 3akoH HeroToHa 1151 bu6moreka [IOK
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTO TATOTCHHUSI.
11 Cuna tsoxectu. [lepBas brbmorexa [OK
- P https://m.edsoo.ru/ff0c3d00
KOCMUYeCcKasi CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpdumment
13 Tpenusi. Cuiia CONpOTUBIICHUS TTPU bubnuoreka [JOK
JIBIDKECHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHoe U BpamaTenbHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO
bubmuoreka [JOK
14 Tena. MomeHT cuitbl. [lnedo cuutbl.
. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPIOTO
Tena
15 Nmmynsc MmaTepuanbHOU TOUKH, bubnuoreka [IOK

CUCTCMbI MATCPHUAJIbHBIX TOYCK.

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Nmnynbc cuiibl. 3aKOH COXpaHEHUS
nMITysbca. PeakTuBHOE BUKEHHE

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepHalIbHOIW TOUKH. Teopema 00
W3MEHEHUH KHHETUYECKOW SHEPTHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUS.
[ToreHumanpHas SHEPTUs yupyro
ne(OpMUPOBAHHOU MPYKUHBI.
[TorenumansHas 3HEPTUS TENa
BOJIM3U MOBEPXHOCTH 3eMIIH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

IToTeHIMaIbHEBIE U
HEIOTEeHIIUANbHBIE CHIIBI. CBSI3h
paboTHl HEMOTEHITUATBHBIX CHIT C
H3MCHECHHEM MEXaHHYSCKON
SHEPrUU CUCTEMBI TEN. 3aKOH
COXpPaHEHUS MEXAaHUYECKOH
SHEPruu

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabota
«HUccnenoBanue cBsi3u pabOTHI
CHJIBI C U3MEHCHUEM MEXaHUYECKOH
SHEPTUU Tella Ha IpuMepe
pacTsHKEHHS PE3UHOBOTO KI'yTa)

20

KontponbHas paboTa o teme
«Kunemaruka. Jlunamuka. 3aKkoHbI
COXpaHEHUsI B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIC TIOJI0KEHHUS

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

MOJIEKYJIIPHO-KUHETHYECKO U
Teopur. BpOyHOBCKOE IBHKEHUE.

Anpoysust

https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKECHUS U

B3aUMO/EHCTBUA YaCTHUIL BEIIECTBA.

Mopenu cTpoeHus ras3os.,
YKUJIKOCTEN U TBEPJIBIX Tl

23

Macca monekyn. KonuuectBo
BemiectBa. [locrostnHas ABoraapo

24

TernmoBoe paBHOBECHE.
Temmnepatypa u e€ uamepeHnue.
[Ikaya remnepatryp Lenscus

25

Wneansueiii raz B MKT. OcHOBHOE
ypaBuenue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak
Mepa CpelHEe KUHETUYECKOM
SHEPrUM JBIKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3axoH JlanpToHa. ['a30BBIC 3aKOHBI

28

JlaGoparopnas pabora
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
pa3peKeHHOTO Ta3ay

29

I/ISOHpOHCCCH B UACAJIbHOM ra3c€ u
ux Fpa(bI/I‘-ICCKOC MNpEaACTaBJICHUC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

Buyrpenussa sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
CTIOCOOBI €€ U3MEHEHHS.

bu6mmoreka [IOK

30
KonunuectBo Temnots! u padoTa. https://m.edsoo.ru/ff0c5952
Buyrpennssa sHeprus
0JIHOATOMHOTO MJICAJIbHOT'O Ta3a

bubmmorekxa [{OK
31 B
HARL TEoTepeatath https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIUIOEMKOCTh BELIECTBA.

32 KonndecTBo TEMIOTHI MpH bubnuorexa [JOK
Terionepenaye. AauadbaTHbIMN https://m.edsoo.ru/ffoc5¢c36
rpotecc

33 [TepBrIil 3aKOH TEPMOAMHAMUKY U bubnuoreka [IOK
€ro NpUMEHEeHHUE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
Heob6patumocTs mporieccoB B

34 npupoae. Bropoii 3akon bubamorera LOK

pupoze. BTop https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU

35 [Tpuniun nevicteus u KII/ bubnuoreka [JOK
TEIJIOBOM MallINHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KIT

37 DKOJOTHYECKHE MTPOOIEeMbI
TEIUI0PHEPTeTHKU
O6006maromui ypok

38 «MOJIIjK JII;JIl HaZp ¢u3uka. OCHOBBI bubmorexa LIOK

Y ' https://m.edsoo.ru/ff0c6938
TEPMOIUHAMHUKI
39 KonTponpHast pabota o Teme bubnuorexa LIOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

«MonexynspHas ¢pusuka. OCHOBBI
TEPMOIMHAMHUKI

https://m.edsoo.ru/ff0c6a50

[TapooOpa3zoBanue v KOHICHCAIIHSL.

bu6mmoreka [IOK

40
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOJIIOTHAS M OTHOCHUTEIbHAS
41 BJIQXKHOCTE Bo3ayxa. HaceImeHHbIi bubnmorexa LHOK
yxa. m https://m.edsoo.ru/ff0c64d8
nap
Teepnoe Teno. Kpucrannmueckne u
aMopdHEIe Teaa. AHU30TPONUA
42 CBOI/IIi((Ji")FB KPUCTAJLJIOB >KTI;Ip KH€E bubmmorexa LOK
P ’ 8 https://m.edsoo.ru/ff0c65f0
kpuctamuibl. COBpeMEHHbBIC
MaTepHuabl
[TnaBneHne U KpUCTAIU3AIHS.
43 V nenpHasg TEIUIOTA IJIABJIEHUS bubmmorexa TTOK
a ’ https://m.edsoo.ru/ff0c6708
CyOmumariust
bu6moreka [IOK
44 VYpaBHEHME TEILIOBOro OajiaHca
p https://m.edsoo.ru/ff0c6820
DJIeKTpU3aIus Tell. DINEKTPUUECCKUN
45 3apsi. JIBa BHaa 3JIEKTPUYCCKHUX bubmotera [JOK
P A p https://m.edsoo.ru/ffO0c6bcc
3apsIoB
[IpoBOAHMKH, AUITIEKTPUKH U
46 IIOJIYIIPOBOJHUKH. 3aKOH bubnuorexa [IOK
COXpAaHEHUS IEKTPUIYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsiaa
BsanmonencTBue 3apsiioB. 3aKOH
8 ,p ! . bubmuoreka [JOK
47 Kynona. ToueuHbIW 31€KTPUUECKUN

3apsin

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

Hanpsisk€HHOCTB 2JIEKTPUYECKOro
nons. [IpuHnmn cyneprnosunuu
BNEKTpUYECKUX noseu. JInnuu
HaIPSKEHHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

49

Pabota cuit 3IeKTpOCTaTHIECKOTO
noud. [loreruuman. PazHocTts
MOTEHIINATIOB

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
HI/ISJ'IGKTpI/I'-IeCKaSI MMPOHHULIAEMOCTD

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7018

51

OnekrpoeéMkocTb. KoHnieHcaTop

bu6moreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIJIEKTPOEMKOCTH TIIIOCKOTO
KOHJEHCAaTOpa. DHEPrust
3apsHKEHHOTO KOHJEHCAaTopa

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabota "M3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpunIMI NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAIHLHOTO
amnmapara, CTpyWHOTO MPUHTEpa.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMJIeHHE AICKTPOIPUOOpOB

55

DNEeKTPUYECKUN TOK, YCIIOBHS €r0
cyuectBoBaHus. [10CTOSIHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma Jist
ydacTka 1enu



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

[MocnenoBarenbHOE, MapajliebHOE,
CMEIIAHHOE COCIMHECHUE
poBOAHKUKOB. JlaboparopHas
pabota «/3y4eHrne CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa u MomHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3axon OMma 1 [TOJIHOH
(3aMKHYTOM) DJIEKTPUUECKOU TICTIH.
KopoTkoe 3aMbikanue.
JlabopaTtopHnas pabota «3mepenne
OJIC uCcTOYHMKA TOKA B €TO
BHYTPEHHETO COTPOTUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHbiit ypok. KonTposibHas

pabora 1o Teme

n n
DnekTpoauHamuka' /

Bcepoccuiickas npoepoyHas

pabota

bu6moreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok
«DNEKTPOIMHAMHKAY /
Bcepoccuiickas nmpoBepoyHast
pabota

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAsI MPOBOIUMOCTh
TBEPJIBIX METAJUIOB. 3aBUCUMOCTb
COITPOTUBIICHUS METAJIJIOB OT
TEMIIEPATYPBHI.



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

CBepxmpoBOIMMOCTh

DNEeKTpUYECKUU TOK B BaKyyMe.

62 . 1
CBOMCTBA AJIEKTPOHHBIX ITY4YKOB
[TonynpoBOAHMKH, UX COOCTBEHHAS

63 U [IPUMECHAs MPOBOJAUMOCTb. 1 bubnuorexa [JOK
CaoucTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUYECKUH TOK B PacCTBOpax U

64 pacriaBax 3J€KTPOJIMTOB. 1 bubnuoreka [IOK
DJIEKTPOJUTHYECKAS] AUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DnekTponus
DJIEKTPUYECKUU TOK B ra3ax.

65 CaMOCTOSITeNIbHBIN U 1 bubnuorexa [JOK
HECAMOCTOSITENIbHBIUA Pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKTpuYecKrue Mpuoopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [JOK
npumeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KounTponbnas pabora no teme

67 «Qnekrpocraruka. [locTosaHHbIN 1 bubnunoreka [JOK
anekTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CpPeax»

68 PezepBHblit ypok. O0oOmaronuii 1 bubnuoreka [IOK
ypox 1o reMaMm 10 knacca https://m.edsoo.ru/ffOc8ftc

OBUIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

[TPOTPAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
[
Jr:;n Tema ypoka Bcero Kontpoaenpie | - Ipakririeckue fl[:;:eﬂlrlﬂ :)I;I[:bal;?)ln;:fenbnme
padoThI padoThbI pecypest
[TocTostHHBIC MAarHUTHI U UX

1 B3auMo/ieiicTBrUe. MarauTHoe 1oJie. 1 bubmmoreka [IOK
BekTtop MarHUTHON MHIYKIWH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKUIHH
MarauTHO€ 1oJie MPOBOIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmopericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopras pabora «M3ydeHue

3 MaFHETHOf")O noiﬂ KaTyIHKI/Iy: 1 1 bubmorexa OK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBMe MarHuTHOTO IIOJISI Ha
MPOBOJHUK ¢ TokOM. Cuia Amrepa.

4 JlaGopaTopHas pabota 1 1 bubnuorexa [JOK
«UccaenoBanne nercTBUA https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHUTa Ha PaMKy
TOKOM)

JlelicTBE MAarHUTHOTO ITIOJIST HA

5 JBUKYILYIOCS 3apSKEHHYIO 1 bubnuoreka [IOK
yactuny. Cuna Jlopenma. PaGora https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHasE UHYKITHSI.
IToTox BEKTOpa MarHUTHOMN
uaaykiuu. DJ1C uHAyKIun. 3aKoH
3JEKTPOMArHUTHON MHIYKLIIMH
®dapanes

JlaGoparopnas pabota
«HccnenoBanue sIBICHUS
3J'IeKTpOMaFHI/ITHOﬁ HUHAYKIOUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTH. SIBIEHUE
camouuaykuu. IJC
CaMOMHAYKIIMU. DHEPTUS
MarHUTHOTO TIOJIST KaTYIIKHU €
TOKOM. DJIEKTPOMAarHuTHOE TOJIe

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoicTBa U X
MIPUMEHEHHE: TOCTOSTHHBIE
MarHuThl, 3JIEKTPOMAarHUTHI,
AJIEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII,
MHIYKIIMOHHAs MeYb

10

O6o06maromuii ypok «MarHuTHoe
noJie. DJIeKTpOMarHuTHas
WHIYKITHSI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KounTpombHas pabora no Teme
«MarauTHoe moJe.
DNeKTpOMarHUTHAs WHIYKIHS

bubmuoreka [{OK
https://m.edsoo.ru/ff0cad58

12

CBO6OI[HI>IC MCXaHHUYCCKHUC
KoJIeOaHMSI. FapMOHI/I‘-IeCKI/Ie

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KosiebaHus. YpaBHEHUE
rapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

13

Jlaboparopras pabota
«MccnenoBanue 3aBUCUMOCTH
Tepuoa MaJibIX KoJieOaHu# rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

14

KonebaTenbHbIW KOHTYP.
CB0OOIHBIC PJIEKTPOMArHUTHBIC
KoJie0aHus B UI€aIbHOM
KoJiebaTeIbHOM KOHTYpE.
AHAJIOTHS MEXKTy MEXaHUICCKUMHU
Y DJIEKTPOMAarHUTHBIMA
KOJeOaHUIMHU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXPAaHEHHUS SHEPTUU B UI€aTbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBieHue o 3aTyxarmmux
KoJieOaHusX. BeIHYX/ICHHBIC
MeXaHUYEeCKHE KOoJieOaHus.
Pe3onanc. BeiHyX1eHHbIE
ANIEKTPOMArHUTHBIC KOJICOaHMS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIH TOK.
CuHyconalbHbIN IEPEMEHHBIA
TOK. MOIITHOCTH IIEPEMEHHOIO
TOKa. AMIUIUTYTHOE U

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

l[eI/IVCTBYIOH.ICC 3HA4YCHHUEC CUJIBI TOKA
W HalIPsDKCHUSA

18

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpedieHue
JNEKTPUYECKON JHEPTUn

19

Y CTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA MEPEMEHHOTO
TOKA, JIMHUM 3JIEKTporiepeaad

bubmmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnosnb3oBanust
3JIEKTPOIHEPTUU B IOBCEIHEBHOW
KU3HU

21

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHEHHS U
JuinHa BouiHbl. [lonepeunsie u
IIPOJIOJIbHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTh 3ByKa. | pOMKOCTh
3ByKa. Beicota Tona. TemOp 3Byka

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DIeKTpOMAarHUTHbIE BOJHBI, UX
CBOMCTBA U CKOpoCTh. [IIkana
3NIEKTPOMArHUTHBIX BOJIH

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHBI paauoOCBA3H U
TeaeBuaeHusA. Pa3Butue CpcaAcTB
CBs3U. Pagnosokanus



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonTtponsHas padora «Konebanus

bubnuoreka [IOK

25 Y BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsmonnHelHOe pacpoCTpaHEHHE
26 CBETa B OJHOPOJIHOM Cpee. bubnuorexa [JOK
TodeuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxeHus ceera. [loctpoenue brbmmorexa [OK
B https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B IJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
28 BHYTPEHHEE OTpaKEHUE. bubnuoreka [JOK
[IpenenbHBIA yroa NOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTpPaKeHUS
29 JlabopaTtopHas pabota «3mepenue bubnuoreka [JOK
MOKa3aTess IPEJIOMIICHUST CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunsel. [TocTpoenue n3o0pakeHmit
30 B JIuH3e. DopMysia TOHKOM JIMH3HI. bubmmorexa [TOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JIMH3bI
JlaGopaTopHas pabota
31 «UccnenoBanue CBONMCTB
M300paKeHU B INH3AX)
Hucnepcus cBera. CoxxHbIN
39 cocrtaB Oenoro ceta. L[Ber.
JlaGopaTopHas pabora
«HaOnroneHue qucnepcuu cBeTay
33 WuTepdepeniys ceera. bubmorexa LIOK

https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

Hudpaxmms ceera.
HudpaxnuonHas pemeérka

HOHGpG‘IHO CTb CBCTOBBIX BOJIH.

bu6mmoreka [{OK

34 [Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npudOpsI U

35 YCTPOMCTBA M YCIIOBUS UX
0€30MacHOTO NPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH

36 KJIACCUYECKOW MEXaHUKH. bubnuorexa [JOK
[TocTynaTel cienMaibHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENHHOCTD

37 OJITHOBPEMEHHOCTH. 3aMe/IJIeHHe bubmorexa LOK

https://m.edsoo.ru/ffOcfa42

BPEMEHH U COKpaIlleHUE ITTHHBI
DHEpPrusi 1 UMITYJIbC

38 PENATUBUCTCKOW YacTullbl. CBA3b bubnuoreka [IOK
MAaCChI C DHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKost
KontponbHas padoTa «OnrTuka.

39 OCHOBBI CHIEITUATBHON TEOPUH bubmorexa HOK

https://m.edsoo.ru/ffOcf6f0

OTHOCHUTEIILHOCTH

40 ®otonbl. opmyna [lnanka. bubnuorexa [IOK
DHeprus U UMNynbc GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE

41 ¢dorordpdexra. OnbiThr A. T Bubmmorexa LIOK

CromneroBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonbl poTodhdekra. YpaBHEHUE

bu6mmoreka [{OK

42 Ounirrenna s porodddexra.
ot § b https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroaddexra
JaBnenne cBera. Onwite [1. H.
43 JlebeneBa. XUMHUUECKOE IEUCTBUE bubmmorexa [TOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u
44 MPAKTUYECKOE MPUMEHEHHUE:
dboTormeMeHT, (OTOIATIHK,
CoJIHeUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amayd mo reme bu6moreka [IOK
«IJIEMEHTEI KBAHTOBOI OIITUKI https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. ONBITE
Pezepdopna o paccesauro a- bubnuoreka [JOK
46
yactull. [Inanerapnas moens https://m.edsoo.ru/ff0d091a
aroMa
bu6mmoreka [JOK
47 ITocrynarel Bopa
Y p https://m.edsoo.ru/ff0d0afa
N3nydenue u norjomnieHme
48 (hOTOHOB MpHU MEPEX0JIe aTOMa C bubnuoreka [JOK
OJIHOTO YPOBHSI SHEPTUU Ha JPYrOu. https://m.edsoo.ru/ff0dOafa
Buner ciektpoB
BoaHoBBIE CBOMCTBA YaCTHII.
Bounb! ne bpouTs.
. bubmuoreka [JOK
49 KopnyckynsipHO-BOJIHOBOH

Ayallu3M. CnoHTaHHOE U
BBIHY>KACHHOC U3JTYyUCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEICIICHUIO COCTaBa
PAAOAaKTUBHOI'O U3JTYUCHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CporicTBa anbda-, 6era-, ramma-
n3iy4eHus. BiausHue
PaJIMOAKTUBHOCTH HA )KUBBIC
OpTraHU3MBI

52

OTKphITHE IPOTOHA Y HEUTPOHA.
N3otombl. Anbda-pacma.
DIEKTPOHHBIN U O3UTPOHHBIN
Oera-pacnaj. ["'aMma-u3nydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HyKJIOHOB B sI/Ipe.
SnepHbie peakuuu. AnepHbId
peakrtop. [IpoGnemsr,
MEePCIEKTUBBI, SKOJIOTHIECKUE
ACIEKTHI SJIECPHOH SHEPTCTHKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DNeMEHTapHBIE YACTULIBI.
OTkpbITHE TO3UTPOHA. METO b1
HaAOJIOJICHUS ¥ pEerucTpaliu
aneMeHTapHbIX yactull. Kpyribrit
ctos1 «OyHaMeHTaIbHbIE
B3auMoOJeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUPa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

OTalbl Pa3BUTHA ACTPOHOMUMU.

[IpuknagHoe 1 MEUPOBO33PEHUYECKOE

3HAYCHUEC aCTPOHOMHUH. Bug



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3BE€3aHOTO HeOa. Co3Be3us, IpKUe
3BE3/1bl, INIAHETHI, UX BUAUMOEC
nerokenne. ConHeyHas cucreMa

56

Connne. ConHedHas aKTUBHOCTD.
NcTtounuk sneprun CosiHIA U 3BE3]T

57

3BE3/bI, ©X OCHOBHbIE
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIEeI0BaTeNIbHOCTU. BHYTpeHHee
ctpoenue 38€311. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHIUN
u sBorroru CoHIa U 3BE3]

58

Mneunsin [1yte — Hama
lNanakTtuka. [lonoxxenue n
newkenne ComHia B I'alakTHKe.
lanaxktuku. YepHbie ABIPHI B AIpax
TaJaKTUK

59

Bcenennas. Pa3s0Oeranue rajakTHK.
Teopust bosbiioro B3peIBa.
PenukToBOC M3MyUCHHE.
MeraranakTuka

60

Hepemennsie npo0iembl
aCTPOHOMUHU

61

KonTponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Oo6o6maromuit ypok. Ponb Gpusuku
1 aCTPOHOMMH B 3KOHOMHYECKOM,
TEXHOJIOTUUECKOM, COITUATbHOM U




ITHYECKOH cdepax NesTeIIbHOCTH
YeJoBeKa

63

O6o06maromuii ypok. Pois 1 Mecto
(GU3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTUHE
Mupa

64

O6o06matomuii ypok. Poib
¢buznueckoil Teopuu B
(hopMHUpPOBAHUHU MTPEICTABICHHM O
¢buznyeckoil KapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
¢buznyeckoil KapTUHBI MHpa B
001IeM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJICTABICHUN O IPUPO/IE

66

Pe3epBHbIil ypok. MarauTHoE 10J1€.

BHGKTpOMaFHI/ITHaH HHAYKOUA

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuun
OTHOCHUTEIIbHOCTH

68

Pesepnsiii ypok. KBanroBas
¢buznka. DIeMeHTbl aCTPOHOMHH U
acTpopu3UKu

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha MpUMEpPAax poJib U MeCTO (U3MKU B
(hopMHpOBaHUM COBPEMEHHON HAyYHOW KapTUHBI MUpA, B Pa3BUTUU
COBPEMEHHOM TEXHMKM M  TEXHOJIOTHM, B  IPAKTHYECKOU

NEITENLHOCTH JIFOJIEN

10.2

Y4uuThIBaTh TpaHUIBl NPUMEHEHHS H3YYEHHBIX (DU3HUECKUX
MOJIENIEN: MarepuanbHas TOYKAa, WHEpLUaAIbHAs CHCTEMa OTCYETA,
aOCOJIIOTHO TBEPJOE TENO, MICATbHBIA Ta3; MOJEIU CTPOCHHS
ra3oB, JKUJKOCTEN U TBEPMBIX TeJ, TOYEUHBIN IEKTPUUECKUIN 3aps]T

— IIpU pelieHnu GU3NYECKUX 3aau

10.3

Pacno3naBath ¢usnueckue sBICHHS (MIPOIECCH) U OOBACHATH UX
Ha OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYISIPHO-KHHETHYECKOM
TEOPUH CTPOCHHS BEUIECTBA U JICKTPOJAUNHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE  TIPSIMOJIMHEHHOE  JBWXKEHHE, CBOOOIHOE
najiecHue  TeJ, JBWKCHHE T1I0  OKPY)XHOCTH,  WHEpPIHS,
B3auMojielictBue Ten; auddysus, OpOyHOBCKOE JBUKEHUE,
CTPOCHHE JKUJKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMA Tell MPU
HarpeBaHuM (OXJIAXKICHHH), TEIJIOBOE pPaBHOBECHE, HCIApCHUE,
KOHJICHCAIWS, IJIABJICHUE, KPUCTAUIN3alUs, KATICHUE, BIAYKHOCTh
BO3/lyXa, IOBBIIICHUE JABJICHUS ra3a IMpPU €ro HarpeBaHUH B
3aKpBITOM COCY/IE, CBSI3b MEXK]y NapaMeTpaMU COCTOSIHHS Ta3a B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMMO/JICHCTBUE 3apsaa0B

10.4

OnuceiBaTh MeXaHHYECKOE ABUIKCHUC, HUCIIOJIb3Ys (bHSH‘ICCKI/IC
BCIINYHNHBI: KOOpJAuHara, nyTh, MNEepEMCIICHUC, CKOPOCTD,
YCKOPEHUEC, Macca TeCja, CHJIa, HUMIIYIbBC TCJId, KHUHCTUYCCKAA
OHEpTIu:, INOTCHIMAJIbHAasA SHEpTru:, MEXaHHNYCCKast pa60Ta,
MCXaHHW4YCCKasA MOUIHOCTL; IIPpU OIMCAHHUU IIPABUIIBHO TPAKTOBATb
(I)I/ISI/I‘IGCKI/II\/'I CMBICJI HCIIOJIbB3YEMbIX BCIIMYUH, HUX 0003HAYCHHS U
CAMHUIBI, HaxXoaUuThb (I)OpMyJ'IBI, CBA3BIBAIOIINEC AaHHYIO

(I)I/I3I/I‘-IGCK}/IO BCIIMYNHY C ApYTUMH BCIIMUNHAMHA




10.5

OnuchIiBaTh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEILIOBBIC
SIBIICHUS, MCMOJBb3ys (U3MYSCKUE BEJIMYMHBI: JaBJICHUE Tasa,
TEMIIepaTypa, CPEOHsS KUHETHYeCKas SHEPrus XaoTHYEeCKOIro
JBWOKCHUS MOJICKYJ, CPEIAHEKBaJpaTHYHAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSS OdHeprusi, pabora rasa,
KOA((DUIIMEHT TONE3HOTO JEHCTBUS TEILIOBOTO JBUTATEINS; TPH
ONMHMCAaHUK  MPABUJIBHO  TPAKTOBaTh  (U3UYCCKUH  CMBICI
HCIOJB3YEMbIX BEIMYUH, UX 0003HAYCHHS W CIUHUIIBI, HAXOJAUTh
(GopMyJIBI, CBA3BIBAIONINE JAHHYIO (DU3MYECKYI0 BEIHYUHY C

JPYTUMH BEIUYMHAM

10.6

OnuceiBaTh HM3y4EHHBIE DJIEKTPUYECKUE CBOMCTBA BEILIECTBA U
JNIEKTpUYECKHe sBJIEHUS (TPOLECCHI), HCIOJIB3YS (U3NYECKUE
BEJIMUMHBI:  DJIEKTPUUYECKUM  3apsl],  DJCKTPUYECKOE  TOJIe,
HanpspKEHHOCTH  TMOJISA, MOTEHIMAJ, Pa3HOCTh MOTEHUMANOB; IpU
ONMHMCAHWU  MPaBWIBHO  TPAaKTOBaTh  (U3MYECKUN  CMBICT
WCIOJIb3YeMbIX BEJIMYHH, UX 0003HAUYEHUs U €IUHMIIBI; YKa3bIBaTh
(GbopMynbl, CBS3bIBAIOIIME JaHHYIO (U3WYECKYH0 BEJIMYUHY C

APpYruMu BEJIMUYMHaAMU

10.7

aHAJIM3UPOBATh (PU3MUECKHUE MPOLECChl U SIBJICHUS, HCHOJB3Ys
(bu3nueckre 3aKOHbI ¥ MPUHIIUIBI: 3aKOH BCEMUPHOTO TATOTEHUS, 1,
I m II 3akonbl HpOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU
SHEPrUM, 3aKOH COXPAaHEHHUS HMITYJIbca, MPUHIUI CYINEepPHO3ULUU
CWJI, TPHUHLHUII DPABHOIMpPABUS HHEPLHUAIBHBIX CHCTEM OTCU&Ta;
MOJIEKYJIIPHO-KUHETHYECKYI0 ~ TEOPHIO  CTPOEHHUS  BEIIECTBa,
ra3oBbI€ 3aKOHBI, CBSI3b CPE/IHEN KHHETUUECKON YHEPTHH TEIJIOBOTO
JBUKEHHSI MOJIEKYNI C aOCOJIOTHOM TemrepaTypoi, MepBbli 3aKOH
TEPMOJUHAMHKHU; 3aKOH COXpPAaHEHHUS DJIEKTPUUECKOro 3apsja,
3akoH KynoHa; mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAXEHHE WM YCIOBUSA (TPaHUIIBL,

00J1aCTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHEIC MMPUHIUIIBL JeNCTBUA MalllvH, HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB; pa3jiinuatb YCJIOBUA HX 0e30MmacHoOro

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BrinoaHaTh OKCIICPUMCHTBI IO  HCCJICAOBAHUIO (I)I/I3I/I‘ICCKI/IX
SIBICHUN U nmponeccoB € HCIOJBb30BAaHUCM TIPAMBIX U KOCBCHHBIX

U3MEpeHui; mpu 3ToM (opMynupoBath mpobiemy (3amady) H




TUMOTEe3y y4eOHOTo SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOT O o0opynoBaHus, IIPOBOJIUTH OIIBIT u

(hopMyITUpOBaTh BHIBOIBI

10.10

OcCymecTBiATh TPsSMbIE UM KOCBEHHBIE H3MEPEHUs (U3UIECKUX
BEJIMYMH; IIPU ATOM BBIOMPATH ONTUMAJIbHBIN CIIOCOO U3MEPEHUS U
UCIIOJIb30BAaTh  M3BECTHBIE METOJbl OLIEHKM  ITOTPEHIHOCTEMN

U3MEPEHUIN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3MUYECKMMM BEIUYMHAMU C
WCTIOJIb30BAHUEM MPSIMBIX U3MEPEHHI; MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTaThl TMOJY4YEHHOW 3aBUCHMOCTH
(bM3UYECKUX BEJIIMUMH B BUJIE TaOMUIl U rpadUKOB, JI€7aTh BBIBOJIBI

10 pe3yJibTaTaM UCCIIEJOBaHUS

10.12

Cob6monaTh mpaBwia 0e30MacHOrO TpyAa TMpU  MPOBEIECHUU
HCCIIEIOBaHUN B paMKax yd4eOHOro »SKCIEpUMEHTa, Y4eOHO-
HCCIIeIOBATENLCKON " MIPOEKTHOM JeATEITbHOCTH c
WCTIONIb30BAHUEM HM3MEPHUTEIBHBIX YCTPOWCTB M J1a0OpaTOPHOTO

000pyI0BaHUS

10.13

Pemate pacu€rHbie 3amaum  C  SBHO 3adaHHOW (HU3WUECKOM
MOJEIBI0, UCHOJIB3Ys (PM3UYECKUE 3aKOHBI U MPUHLIUIIBI; HA OCHOBE
aHajM3a YCJIOBHS 3aJladyd  BbIOMpaTh (PU3WYECKYIO MOJEIb,
BBIJICIATE (PU3UUYECKUE BETMYMHBI U (OPMYIIBI, HEOOXOIUMBIE TSI
e pelleHus, MPOBOIUTH pacu€Thl M OIICHHWBATh PeaIbHOCTh

IMOJIY4YCHHOI'O 3HAUCHUA (bHBH‘ICCKOfI BCJIIMYHHBI

10.14

Pemarp  kadecTBEHHBIE  3a/laud:  BBICTPAWBaTh  JIOTMUECKU
HENPOTUBOPEUYMBYIO IEMOYKY pACCYXJCHHM C Omopoil Ha

N3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH 1 (1)I/ISI/I‘IGCKI/IC SIBJICHHA

10.15

Hcnonn3oBarh Inpu pCUICHUU y‘Ie6HHX 3a/lad  COBpPCMCHHBLIC
I/IH(bOpMaI_[I/IOHHHC TCXHOJIOTUHN IJId TIOHUCKA, CTPYKTYPUPOBAHUA,
HHTCPIIPCTAIUN U IIPCACTABJIICHUA yqe6H0171 n HaquO'HOHYHHpHOﬁ
I/IH(bOpMaI_[I/II/I, HOHy‘IGHHOﬁ nu3 Ppa3INIHbIX HCTOYHHKOB,

KPUTHYCCKH aHAJIM3UPOBATH IMOJTYIaCMYTO I/IH(l)OpMaI_II/IIO

10.16

IIpuBoaMTH MpUMEpPHI BKIAaJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, 0OBSICHEHUE MPOLIECCOB OKPYKAIOIIET0

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnons30BaTh TCOPCTUUCCKHUEC 3HAHUS 10 (I)I/ISI/IKC B IIOBCEIHEBHOM

KHU3HHU OJIA oOecneueHrss 0OE30IMaCHOCTH npu O6paLl_[eHI/II/I C




npubopaMl M TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPaHEHUS
3I0pOBbS U COOJIOJCHUS HOPM 3KOJIOTMYECKOTO TIIOBEJCHUS B

OKpYKalollen cpene

10.18

PaGorate B rpynme ¢ BBIMOJIHEHUEM PAa3IUYHBIX COIHATIBHBIX
poJieit, TuIaHupOBaTh pabOTy T'PYIIIHI, PAIIMOHAIIBHO PACTIPENETATh
00513aHHOCTH W TUIAHUPOBATh JACSATEIBHOCTh B HECTaHJAPTHBIX
CUTyaluaX, aJIcKBaTHO OLICHMBATH BKJIAJ[ KaXX/IOTO U3 YYACTHUKOB

IPYIIBI B peHIEHUE paccMaTpuBaeMoOn MpoOIeMbl

11 KVIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero o6pa3oBaHus

111

JleMoHCTpHpOBaTh Ha MpUMEpPax poJib U MeCTO (U3MKU B
(hopMHpOBaHUM COBPEMEHHON HAyYHOW KapTUHBI MUpA, B Pa3BUTUU
COBPEMEHHOM TEXHHUKHM W TEXHOJOTHM, B MPaKTUYECKOU
NEeSITeIbHOCTH JIIOJIe, ILEOCTHOCTh M EIUHCTBO (U3NYECKOU

KapTUHBI MUpa

11.2

YuuThIBaTh TpPAHHIBI TMPUMEHEHHUS HW3YYCHHBIX (U3HUYECKUX
MOJICJICH: TOYEUHBIM JJICKTPUYECKUN 3apsj, sSAEpHas MOJENb
aTomMa, HYKJIOHHas MOJeJlb AaTOMHOTO sjApa TMpU PEHICHUN

(bPISI/I‘IeCKI/IX 3aJa4

11.3

Pacnio3naBate ¢usnueckue sBiIeHUs (IIPOIECCH) U OOBICHATH UX
Ha OCHOBE 3aKOHOB JJICKTPOJMHAMUKHA W KBAaHTOBOW (DU3HKH:
AJIEKTPUYECKasi TPOBOJAUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE  JICUCTBUS ~ TOKA,  B3aMMOJICHCTBHE  MArHHTOB,
AJIEKTPOMArHUTHasE MHIYKIHS, JCHCTBUE MArHUTHOTO IIOJIA Ha
NPOBOJHUK C TOKOM M JBIKYIIUHCS 3apsill, dJICKTPOMArHUTHBIC
KOJICOAHUST M BOJIHBI, MPSIMOJIMHEHHOE paCIpOCTpaHCHHE CBETa,
OTpaXeHHWe, TMpeJoMJICHHEe, WHTeppepeHnus, audpakuus wu
NoJIApU3aIusl CBETa, JHUCIEepCUsi CBeTa, (POTOINEeKTpUUYeCcKuit
abdextr (porodrddext), cBeroBoe naBIEHUE, BO3HHUKHOBEHHE
JUHEHMYaToro CHeKTpa aToMa BOJOpPOJA, €CTEeCTBEHHAs W

HUCKYCCTBCHHAA paJlUOAKTUBHOCTDb

114

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BeIIIECTBA (BJ'IeKTpI/I‘{eCKI/IC,




MarHuTHBIE,  ONTHUYECKUE,  DJJCKTPUUYECKYI0  IMPOBOJUMOCTH
pPa3IMYHBIX Cpel) U DIEKTPOMArHWUTHBIC SIBJICHUS (TIPOLIECCHI),
MCTONIb3YS (PU3MYECKHE BEIMUYMHBI: AJICKTPUUYCCKHUI 3apsij, Ccuiia
TOKa, AIIEKTPUUYECKOE HaTpsDKeHHUE, AIIEKTPUYECKOE
CONPOTHUBIIEHUE, pa3HOCTh mnoTeHuuanoB, JJIC, pabora TOKa,
WHAYKIMS MarHUTHOTO ToJs, cuia Awmmepa, cuna JlopeHna,
WHIYKTUBHOCTD KaTYIIKH, SHEPTHUS IEKTPUICCKOTO H MarHUTHOTO
MOJIEH, MEepHoJl U YacToTa KojeOaHuM B KoJeOaTeJbHOM KOHTYpE,
3apsi/i M CHJIa TOKa B TIPOIIECCE TAPMOHMYECKUX IEKTPOMArHUTHBIX
KoJiebaHu#, POKYCHOE pacCTOSIHUE M ONTHYECKAs! CUJIA JIMH3BI, TIPH
OTMMCAaHUW  TPABWIBHO  TPAaKTOBaTh  (DU3WUECKUN  CMBICI
WCIOJIb3YEMBIX BEITUYHH, UX 0003HAYCHUS W CIUHMIIBI; YKa3bIBATh
(GopMyITbI, CBSI3BIBAIOIIME JaHHYIO (U3WYSCKYI0 BEIHYUHY C

APpYIruMHU BEJIMUNHaAMU

115

OnuceiBaTh M3y4YEHHBIE KBAHTOBBIC SBJICHHS U TIPOIIECCHI,
WCTIONB3Ys (U3UIECKUE BEIMYMHBI: CKOPOCTh 3JIEKTPOMArHU THBIX
BOJIH, JIYTMHA BOJIHBI M YaCTOTa CBETA, SHEPTUS M UMITYJILC (GOTOHA,
MepuoJl ToJlypacmnaaa, HHEPrus CBsSI3UM aTOMHBIX sAep; MpHU
OMHMCAaHUM  MPABWJIBHO  TPakTOBaTh  (PU3MYECKUA  CMBICH
WCIOJIb3YEMbIX BEJIUYUH, UX 0003HAUYECHUS U €IMHULIbI; YKa3bIBaTh
(GbopMynbl, CBSA3BIBAIOLIUE MJAHHYIO (PU3UYECKYI0 BEIMYHUHY C
JPYTUMH  BEJIMYMHAMH, BBIYUCISATH 3HaueHHe (pusmdeckoi

BCIINYHHBI

11.6

AHanu3upoBath (PU3NYECKHE MPOLECChl M SBICHUS, HCHOJIB3YS
¢usznueckue 3aKOHbl M NPUHOMIBL: 3aKoH OMa, 3aKOHBI
MOCIIEZIOBATEIBHOIO U MapauIeIbHOIO COEIWHEHUS! IPOBOJIHUKOB,
3akoH JDxoyns — JleHma, 3aKOH AJIEKTPOMArHUTHOW WHIYKIIWU,
3aKOH  NPSIMOJIMHEWHOTO  PaclpOCTpaHEHHs] CBETa, 3aKOHBI
OTpaXCHHsI CBETa, 3aKOHBl MPEIIOMIICHUS CBETa, YypaBHEHUE
DiiHmTeiHa s GoTosddexra, 3aK0H COXpaHEHUS YHEPTUH, 3aKOH
COXpaHEHUs UMIIYJIbCa, 3aKOH COXPaHEHHUS JIIEKTPUUYECKOTO
3apsiia, 3aKOH COXpPAaHEHHMsS MacCOBOrO uucia, MocTyiatel bopa,
3aKOH PaJIMOAKTUBHOIO paclaja; Mpu 3TOM pa3inyaTh CIOBECHYIO
(hOpMYITHpPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe BBIPAKEHUE W

ycnoBus (TpaHuIlbl, 00JaCTH) MPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTL HaIlpaBJICHUC BCKTOpAa HWHAYKIIMUM MArHnuTHOI'O ITOJIA

MIpOBOAHHKA C TOKOM, CHUJIbL AMHCpa " CUJIBI HopeHua




11.8

CtpouTh ¥ ONHUCHIBATH H300paKEHUE, CO3/I1ABAEMOE IUIOCKUM

3€pKajJoM, TOHKOW JINH301

11.9

BBIMONHATE  AKCIEPUMEHTHI 10  HCCIEOBAHUIO  (U3NIECKUX
SBIICHUH M TMPOIECCOB C HCIOJIH30BAaHUEM MPSIMBIX M KOCBEHHBIX
U3MEpeHuil; mpu 3ToM (OpMyaUpoBaTh IpobieMy (3anady) U
TUMOTEe3y y4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
HPEII0KEHHOTO o0opynoBaHus, IPOBOJIUTH ONBIT |

(hopmMyIupOBaTh BBIBOJIBI

11.10

OcymiecTBiATh MpsIMBIE W KOCBEHHbIE HM3MEpEHUs (HU3HUECKUX
BEJIMYMH; [IPH 3TOM BbIOMpATh ONTHUMAJIbHBIM CIOCOO M3MEpPEHUs U
WCIIOJb30BATh  M3BECTHBIE  METOJbl  OLICHKM  IIOIPEIIHOCTEN

A3MEpEeHUN

11.11

Uccnenosats 3aBUCUMOCTU (bU3UIECKUX BEJIINYNH C
WCTIOJIb30BAHUEM TPSMBIX U3MEPEHHM; MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh PE3yIbTaThl TOJYYEHHOW 3aBHUCHMOCTH
(bM3UYECKUX BEIIMUMH B BUJIE TaOIUIl U rpadUKOB, JI€7aTh BBIBOJIBI

110 pE3ybTaTaM HCCICI0OBaHHUA

11.12

Cobnrogate mpaBuia 0O€30MacHOTO TpyAa TMPHU TPOBEIACHUU
HCCIIeIOBAaHUM B paMKaxXx Y4eOHOro SKCIEPUMEHTa, Y4eOHO-
HCCIEI0BAaTEIbCKON u MPOEKTHOU NESITEIbHOCTH C
HCTIOJIb30BAaHUEM H3MEPUTENIbHBIX YCTPONCTB U J1abOpaTOpPHOTO

000pynOBaHMS

11.13

Pemate pacu€rHple 3amauyuM  C  SABHO 3aJaHHOW (DU3UYCCKOM
MOJICJIbIO, UCTIOJIB3Ys (PU3HUECKHUE 3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE
aHajM3a YCIIOBHS 3aJladyd  BbIOMpaTh (PHU3WYECKYIO MOJECIb,
BBIICTIATH (DU3HUECKUE BEIUYUHBI U (POPMYIIbI, HEOOXOIUMBIE IS
e€ peleHus, NPOBOIUTh pacu€Thl W OICHUBATh PEATbLHOCTh

IMOJIYYCHHOI'O 3HAUCHUA (1)H3H‘l€CKOﬁ BCINYHHBI

11.14

Pemars Ka4CCTBCHHEIC 3aJa4du: BBICTPAUBATDb JIOTUYCCKH
HCIIPOTHUBOPCUUBYHO  LCIIOYKY paccy;xz[eHHﬁ C OHOpOfI Ha

N3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/IBI/ILIGCKI/IC SABJICHUA

11.15

Hcnonb3oBaTh MpHU pelieHHMH Y4eOHBIX 3aJady COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJIOTUU JJIS TOUCKA, CTPYKTYpUpPOBAHMUS,
UHTEpIpeTallvi U NpeACTaBiIeHNs Yy4eOHOH U HAayYHO-TOMYJISIPHOM
uHbOpMalMK,  TOJYYEHHOW M3  pa3IMYHBIX  HMCTOYHHUKOB;

KPUTHYCCKU aHAJIU3UPOBATH MMOJIY4aCMYHO I/IH(I)OpMaI_II/IIO




11.16

OOBSICHATH MPUHLUIBI JEHCTBUS MAIIWH, TPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3inyarh YCIOBUSA UX OE30MACHOrO MCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoUTE MpUMEpPHI BKJIAJIa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B  pa3BUTHE HAayKH, B OOBSICHEHHE IPOILIECCOB

OKPYKaloILEro MUPa, B PA3BUTUE TEXHUKH U TEXHOJIOTUI

11.18

Hcnonb3oBarh TeOpeTHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU i1 oOecredeHus: Oe30MacHOCTH TIpu  OOpaleHuu ¢
npubopaMl W TEXHUYECKUMH YCTPOWCTBAMH, JUIS COXPAHEHUS
3I0pOBbsI U COOJIIOIEHUST HOPM DSKOJIOTMYECKOI'O IOBEJCHUS B

OKpYKalolllen cpene

11.19

PaGoraTh B rpynne ¢ BbINOJHEHUEM Pa3IMYHbIX COLMATIbHBIX POJIEH,
IUIaHUPOBaTh  paboTy TpyNIbl, PaUOHAIBHO  paclpenensiTh
00513aHHOCTM ¥ IUIAHUPOBATh JESITEIbHOCTh B HECTAHIAPTHBIX
CUTyallusAX, aJeKBAaTHO OLIEHMWBATH BKJIAJ KaKJIOTO W3 yYaCTHUKOB

IPYIIIBI B pellIEeHHE paccMaTpruBaeMoi MpoOsIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaeina

Kona nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

11

®uszuka — Hayka o mnpupone. Hayunsle
METO/Ibl TO3HAHMSI OKPYXAIOIIEro MHupa.
Ponp skcnepumenTa u TeopuM B mpoliecce
MO3HAHUS  MPHUPOABI.  DKCIIEPUMEHT B

¢dusnke

1.2

MopenmupoBanue (GU3NYECKUX SBICHUU U
MPOIECCOB. Hayunsie TUIIOTE3BI.
du3nyecKkrue 3aKOHbI W TeopuH. [paHUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipunmun cootBeTcTBUs. Ponb M Mecto
bu3ukn B (QOpMUPOBAHUH COBPEMEHHOM
HAay4HOM KapTHUHBI MHUpA, B MPAKTUYECKOM

NESITEILHOCTH JTIOAEH

MEXAHHUKA

###Pari#KIIHEMATHUKA

2.11

MexaHndyeckoe JBHXKCHUC.
OTHOCHUTENHLHOCTD MECXaHHUYCCKOI'O

neuxkeHus. Cucrema otcuéra. TpaekTopust

2.1

2.1.2

[Tepememienue, CKOPOCTh (cpenusist
CKOpPOCTb, =~ MTHOBEHHasl  CKOpPOCTb) H
YCKOPEHHE  MaTepUallbHOM  TOYKH, HX
MPOEKIMM HAa OCH CHUCTEMBbl KOOpJUHAT.
CrnoxeHue TEpeMEIIeHUI U CIOXEHUe

CKOpOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
npsMoJIMHEtHOe  aBWXeHue.  ['paduxu

3aBUCHUMOCTH KOOpJAUHAT, CKOpPOCTH,




YCKOpEHHS, IYTM U  [EpEeMEIICHUs

MaTepHaHLHOﬁ TOYKHU OT BPCMCHU

2.1.4

CBoOosiHOE MajieHue. Y cKopeHue

CBOOOTHOTO MaACHUSA

2.15

KpuBosmnueiinoe neuxenue. PaBHOMepHOE
JBUXXCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPY’KHOCTH. YTJIOBas CKOPOCTb, JTMHEHHAs
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTEIEHOE YCKOPEHHE

2.1.6

TexHuueckue  yCTpoOMCTBA:  CIUIOMETP,
JBUKECHHE CHAPAJIOB, LIENHBIE U PEMEHHBIC

nepeaavn

2.1.7

[IpakTnueckue paboThI. N3mepenue
MTHOBEHHON  ckopoctH. Mccnenosanue
COOTHOLICHU MCKIY IIyTAMU,
MPONJCHHBIMU TEJIOM 3a MOCIIeIOBATEIbHbIE
paBHbIE  MPOMEXYTKH  BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JIBM)KEHUU C HayaJIbHOM
CKOpOCTBbIO, PpaBHOW Hymwo. HM3ydeHue
JIBUKEHUS IIapUKa B BSI3KOW KHUIKOCTH.
W3ydyenue nBUXKEHHS Tena, OpOILIEHHOTrO

TOPHU30OHTAJIBHO

2.2

#HParf## IMHAMUKA

2.2.1

[Ipunuun  otHocutenbHocTH — [Mamuies.
IlepBriit 3akon Hprotona. MHeprumanbHbie

CUCTEMBI OTCUETa

2.2.2

Macca Tena. Cuna. ITpuHIMn

CYNCPIIO3UIINHN CHUIL

2.2.3

Bropoi 3akoH HeroTtoHa [uist MatepuanbHOU
TOYKA B HHEPLUAIBHOU CHUCTEME OTCUETa
(MUCO). Tperuit 3akoH HproToHa gns

MaTCpHUAJIbHBIX TOUCK

2.2.4

3akoH BCCMHPHOTO TATOTCHUA. Cuna

TAXKCCTH. HCpBaSI KOCMHUYCCKasA CKOPOCTh.




Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHuUs
CKOJIbXEHHSI W CHJIa TPEHHUS  TIOKOS.
Kosdduument TPEHUS. Cuna
COTIPOTHUBIICHUS TPU JBWKCHUU Tella B

KHUAKOCTHU UJIN I'a3€

2.2.7

HOCTyrIaTeJ'II)HOG n BpallaTCJIbHOC

JBIKEHHME a0COJIFOTHO TBEPJIOTO Tea

2.2.8

MomeHT CHJIBI OTHOCHUTEIBHO ocH
Bpamenus.  Ilnedo  cumbl.  YcioBus

paBHOBecus TBEpAoro tena B UCO

2.2.9

TexHuyeckue yCTpoHCTBA: MOIIIUITHUAKY,

JABMKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTnueckue paboTHI. N3yuyenune
IBUKEHUS ~ Opycka 10 HAKJIOHHOM
IUIOCKOCTH TOJ| JEHCTBUEM HECKOJBbKHX
cun. HccrnenoBaHue 3aBHCHMOCTH — CHII
yIPYrocTH, BO3HUKAIOIIHUX B
nedopMupyeMoil MpYyXHUHE U PE3UHOBOM
oOpasnie, OT BEIMYMHBI UX JehopMaIuu.
Uccnenosanue YCIIOBUU paBHOBECHUS

TBépI[Ol"O T€J1a, UMCIOIIECTO OCh BpalllCHUA

2.3

###Par###3AKOHDBI COXPAHEHN B MEXAHUKE

I/IMHYHBC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI

2.3.1 MaTepuajIbHBIX TOYeK. WMIyabC CHUIBI U
U3MEHEHHE UMITyJIbCca Tela

232 3akoH coxpaHeHuss wummyiasca B HMCO.

o PeakTuBHOE JBIKEHME

2.3.3 Pabora cubl

234 MoUHOCTE CUIIBI

235 Kunernueckass sHeprusi  MaTepHalbHON

o Toukd. Teopema 0 KHHETHUYECKOH SHEPTHH

2.3.6 [Torenuuanvhas sHeprusi. lloTeHuuanbHas




SHEPIus YIpYyro nedopmMupoBaHHON
npyxusbsl. lloTeHnuanpHas >Heprust Tena

BOJIM3U MOBEPXHOCTH 3eMIIU

HOTGHHI/IEUII)HI)IG n HEIIOTCHIUAJIbHBIC

cwibl. CBsi3b PabOTHl HETMOTEHIIUAIBHBIX

2.3.7 CWJI C U3MEHEHUEM MEXaHWYECKOW 3HEepIruu
CHUCTEMBI ~ Tel.  3aKOH  COXpaHCHHSA
MEXaHU4ECKOMN SHEPruun
2.3.8 Yupyrue v Heynpyrue CTOJIKHOBEHHS
TexHuueckue  yCTpOMCTBA:  JBUKEHUE
2.3.9 paker, BOJOMET, Komep, MPYKUHHBIA
MUCTOJIET
[IpakTnueckue pabotel. M3ydeHue cBszu
9310 CKOpPOCTEH TeJ TpH HEYIpyroM yjaape.

UccnenoBanme cBsizsm  pabOTBI  CHIIBI €

W3MEHEHMEM MEXaHMISCKOM SHEPruu TCja

MOJIEKYJISIPHAS ©U3NKA 1 TEPMOJIMHAMUKA

3.1

##Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

311

OcHOBHBIE  TIOJIOKEHUS ~ MOJIEKYJSPHO-
KMHETUYECKON  TEOpHUH. bpoyHnoBckoe
JIBIDKCHHE. Hudbdyzus. Xapakrtep
JIBUKEHUS M B3aMMOJCUCTBUS  YACTHII

BEIlECTBA

3.1.2

Monenn CTPOCHHUA TIa30B, )KI/II[KOCTCI‘/'I u
TBépI[BIX Tel H OOBJICHEHHE CBOMCTB

BCIICCTBA HAa OCHOBEC 3THUX MOI[GJ'ICI‘/'I

3.1.3

Macca MOJICKYIIL. KommuecTtBo BCIICCTBA.

[TocrosinHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa u e€

usmepenue. [llkana remneparyp Lienscus

3.1.5

Mopens uneansHoro rasa. (OCHOBHOE
YPaBHEHHE  MOJIEKYJISPHO-KUHETHUUECKON

TCOpUHN UACAIILHOTO Ira3a

3.1.6

AbcomoTHass  Temmeparypa Kak ~ Mepa




CpelHEH KMHETUYECKON 3HEPIUU TEILUIOBOTO
JIBW>KEHUs yactul rasza. [llkamna temneparyp

KenpBuna

3.1.7

VpaBuenue Knaneiipona — Menpaeneesa.

3akoH JlanpTOHA

3.18

l'azoBele  3akonbl.  M3ompomeccsl B
U/ICaIbHOM rase C MIOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA: n30TEpMa,

u30Xxopa, n3obapa

3.1.9

TexHuueckue  yCTpoHCTBA:  TEPMOMETD,

OGapomeTtp

3.1.10

[IpakTnueckue pabotel. M3mepenne macchel
BO3/lyXa B KJIACCHOU KOMHATe.
Hccnenosanune 3aBUCHMOCTH MEXTY
napaMeTpamMu  COCTOSTHUSL  Pa3peKeHHOIo

rasa

3.2

OCHOBbI TEPMOMHAMMKNU

3.2.1

TepMoauHamuyeckas cucteMa. BHyTpeHHss
SHEpPrusi TEPMOIAUHAMHUYECKON CHUCTEMBI M

CIIOCOOBI €€ U3MEHEHHUS

3.2.2

Konuuectso TEIUIOTHI u paborTa.
Buytpennsis ~ sHeprus 0JIHOATOMHOTO

HACaJIbHOI'O ra3a

3.2.3

Buapl Tenmonepenauu: TEmIONPOBOIHOCTD,
KOHBEKLIMS, U3JIydeHHe. TermnoémMKocTh
Tela. YJelbHas TEIIOEMKOCTh BEIIECTBA.
Pacuér KOJIMYECTBA TEIIOTHI npu

TCILIonEepCcaavc

3.2.4

IIepBbiit 3aKOH TEPMOINHAMUKH.
IIpumeHenue IIEPBOTO 3aKOHa
TEPMOAUHAMUKH K M30IPOLECCAM.

I'paduueckas uuTEprpeTanus paboThl raza

3.2.5

TeruoBsle MamuHbl. [IpuHIMOBL HEWCTBUS

TCIIJIOBBIX MalllnH. Hpeo 6p2130BaHI/I${




SHEPrUuu B TEIUIOBBIX MalIuHax.
Kosdduument noneznoro neictus (nanee
— KII[I) remmoBoit mamunbl. Hukn Kapuo u
ero KIIQ

Bropoit 3aKOH TEPMOJUHAMUKH.
326 HeobOpatumocts mporieccoB B HpUpOJIE.
o TeroBble  ABUrarenu.  DKOJIOTMUYECKUE
poOJIEMBI TETIJIOIHEPTreTUKU
TexHuueckue  yCTpOWCTBAa:  JBHUIaTellb
3.2.7 BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOIUJIbHUK, KOHIULIMOHED
328 [IpakTnueckue paboThI. N3mepenue

YAECIbHOW TEIUIOEMKOCTH

3.3

##Par#H### Al PETATHBIE COCTOSAHU A BEILIECBA. ®A30BbBIE

I[TEPEXO/IbI

3.3.1

[TapooOpazoBanue 51 KOHICHCALIHSL.
Ucnapenne u xurenue. YenbHas TEIUioTa
napooOpazoBaHusl. 3aBHCHUMOCTDH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

3.3.2

AOCOIIOTHAS M OTHOCHTEIBHAS BIAKHOCTH

BO3ayxa. Hachiennsiit nap

3.3.3

Teépmnoe Temo. Kpucrammmueckue U
amop(dubie Tena. AHH30TPOIHUS CBOWCTB
KPUCTAILJIOB. Kunxue KPUCTAJLIBIL.

COBpeMeHHLIC MaTcpurajibl

3.3.4

[InaBnenue u KpuUucCTaJliu3anu. VY nennHas

TCIJI0TA I1JIaBJICHMUA. CY6J'II/IMEII_[I/IH

3.3.5

YPaBHeHI/Ie TEILIOBOTrO OallaHca

3.3.6

TexHudyeckue ycTpoilCTBa: THUTPOMETp U
IICUXPOMETP,  KaJOPUMETP, TEXHOJIOTUH
MIOJIyYEHUS] COBPEMEHHBIX MAaTepUasoB, B
TOM qucie HaHOMAaTEpHaJIOB, u

HaHOTCXHOJIOTHH

3.3.7

[IpakTueckue paboTHI. N3mepenune




BJIAJKHOCTH BO3JyXa

OJIEKTPOAMMTHAMUKA

4.1

##HPar#H#IJIEKTPOCTATUKA

411

DNeKTpu3ays Tell. DJCKTPUUECKUN 3apsil.

I[Ba BUA DJICKTPUICCKHUX 3aps10B

4.1.2

[IpoBoHMKH, JUBIEKTPUKU u

MOJTYTPOBOTHUKH

413

3aKOH COXpaHEHHs IEKTPUIECKOTO 3apsiia

414

B3aumoneiictBue 3apsiioB. 3akoH Kymnona

415

Onekrpuueckoe mone. HanpsokéHHOCTh
JJIEKTPAYECKOTO T10JIA. [TpyHIHN
cynepno3uiuu. JIMHUM  HanpsHKEHHOCTH

OJICKTPHUYCCKOTO II0JIA

4.1.6

PaboTa cui 937€KTPOCTaTHYECKOTO IOJISL.

IMTorennuain. Pa3HOCTE IOTEHITNAIOB

4.1.7

[TpoBOIHUKY U TUAIIEKTPUKU B TIOCTOSTHHOM
aneKkTpudeckoM rmoisie. Jludnexrpuueckas

IMPOHUITACMOCTDb

4.1.8

DNEKTPOEMKOCT. Konpencatop.
DOneKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOPA.

:‘)HCpFI/IH 3apsXKCHHOI'O KOHACHCATOpa

4.1.9

TexHuyeckue yCTpPOWCTBA: 3JIEKTPOCKOTI,
ANEKTPOMETP, MEKTPOCTATUUYECKAS 3allUTa,
3a3eMJICHHE ANEKTPOIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTuueckue paboTHI. H3mepenue

3J'IeKTp0éMKOCTI/I KOHACHCATOpa

4.2

HHPart#H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CyHIE€CTBOBAHUA IIOCTOSAHHOTI'O

421 JJIEKTPUYECKOTO TOKa. MCTOUHMKM TOKAa.
Cuna toka. IlocTosiHHBIN TOK
4.2.2 Hanpsokenne. 3akon OMma ais ydacTka ey




4.2.3

DJIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE

COIIPOTHUBJICHUC BCIICCTBA

4.2.4

ITocnenoBarensHOE, napajiesibHOe,

CMCHIAHHOC COCAMHCHUC IMTPOBOAHHUKOB

4.2.5

PaGora osmekTpuueckoro TOkKa. 3aKOH

Hxoyna — Jlenna

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwxkymias cuia (mamee — DJIC) u
BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHKA
ToKa. 3akoH OMa Jj1s1 IOJTHOM (3aMKHYTO)

3JIEKTpUYECKOM nenu. KopoTkoe 3ambIkaHne

4.2.8

ONEeKTpOHHAss  NPOBOAUMOCTb  TBEPIBIX
METaJUIOB. 3aBHUCUMOCTh COINPOTHBJICHUS
METaJIOB oT TEMIIEpaTypHI.

CBepXnpoBOAUMOCTh

4.2.9

DJIEKTpUYECKUl TOK B Bakyyme. CBOKCTBa

ANEKTPOHHBIX IMYYKOB

4.2.10

[TomynpoBOAHUKH. CoOcTBeHHas u
pUMeCHas MIPOBOIUMOCTD
MOJTYTIPOBOIHUKOB. CaoiicTBa p-n

nepexoja. [lomynpoBofHUKOBBIE TPHUOOPHI

4.2.11

DJIEKTPUYECKUI TOK B  AJIEKTPOJIUTAX.
DNEKTPOIUTHIECKAS JIICCOLIAITHS.

DIIEeKTpOIu3

4.2.12

DIIEKTPUUYECKUI TOK B rasax.
CaMOCTOSITENLHBIE W HECaMOCTOSTSIbHBIN
pasps. Paznuuneie THIIBI
CaMOCTOSITENIBHOTO  paspsaga.  MomHusl.

ITna3zma

4.2.13

TexHudyeckue  yCTpOMCTBA:  aMIEPMETD,
BOJIBTMETP, pEOCTaT, HCTOYHHKU TOKa,
JJIEKTPOHATrPEBATENbHbIE puOOpHI,
JJIEKTPOOCBETUTEIILHBIE puOOpHI,

TCPMOMCTP  COIIPOTHUBJICHUS, BaKyyMHBIfI




UOJ, TEPMUCTOPBI H  (POTOPE3UCTOPHI,

HOHYHpOBOI[HHKOBBIﬁ AUoa, ralbBaHUKa

4.2.14

[IpakTrueckue paboTHI. N3ydyenune
CMEIIAHHOTO COEIMHEHMSI PE3UCTOPOB.

WN3mepenne O/IC uctouyHuka TOKa M €ro
BHYTpPEHHEro conpoTusieHus. Habmonenue

AIIEKTPOIIH3A

11 KVIACC

Kon
pasnena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsieMble 3J1eMEHTBbI COIEPKAHUSA

4

OJIEKTPOAMHAMUKA

##HPartHH#M AT HUTHOE I1OJIE. O JIEKTPOMATHUTHASA

MHAVKINS

43.1

ITocTrosHHBIC MAarHuTHI.

B3auMonelicTBuE ITIOCTOSHHBIX MAarHUTOB

43.2

MarnutHoe mnoJie. Bekrop MarHuTHOM
uHAykuuu. IlpuHnoun —cynepno3uiuu.
Jluaum marauTHOM MHAyKuMH. KapTunHa
JUHUM MarHUTHOM MHAYKIMU  TOJIS

IIOCTOAHHBIX MAaroHuTOB

4.3

4.3.3

MarauTHoe 1oJjie MPOBOJAHUKA C TOKOM.
Kaptuna  nuHMl  moOJII  JJIMHHOTO
OpsIMOrO  MPOBOJHUKA U 3aMKHYTOIO
KOJIBIIEBOTO TMPOBOJHUKA, KATYIIKA C
tokoM. OneIT Dpcrena. Bzaumoaelicteue

IMPOBOAHUKOB C TOKOM

43.4

Cuna Amnepa, €€ MOIYNb U

HaITpaBJICHUC

4.3.5

Cuna  JlopeHma, e€ Mooynb H
HarpasjeHue. JIBUKeHUe 3apsHKEHHON
4acTUIbl B OJHOPOJHOM MArHUTHOM

noJie. Pabota cunel Jlopenia




4.3.6 SIBIIeHUE DIEKTPOMATHUTHOW HHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIMU
/1C WHIYKIUU. 3akoH
4.3.8
NIEKTPOMArHUTHOM MHAYKIMU Papanes
BuxpeBoe anextpuueckoe mnozue. IC
WHIYKIIUU B TIPOBOJIHUKE, TBUKYIEMCS
439 TOCTYIATENBHO B OJTHOPOTHOM
MarHUTHOM TIOJIe
4.3.10 [IpaBusio Jlenma
NHIyKTUBHOCTS. SBnenue
43.11
camouHaykiuu. 3J1C caMouHIyKIIMK
DHeprusi MarHUTHOTO TIOJISI KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TI0JIe
TexHnyeckue YCTpONCTBA: MOCTOSHHBIE
MAarHuThl, 3JIEKTPOMArHUTHI,
4.3.14 3JIEKTPOBUTATEb, YCKOPHTEIH
JJIEMEHTAPHBIX YaCTHLl, WHIYKIMOHHAS
neyb
[Ipaktnueckue  pabotel.  U3ydenue
MAarHUTHOTO TIOJiA KaTyIIKA C TOKOM.
4315 HccnenoBanue A€MCTBUSA MOCTOSTHHOTO

MarsurTa Ha PaMKy C TOKOM.

HccnenoBanue SIBJICHHA

3J'IeKTp0MaI‘HI/ITHOI71 HWHAYKIIUHN

5 KOJIEBAHU S 1 BOJIHBI
##HHPartt#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE
KOJIEBAHUA
Konebarenbnast cucrema. CBoOOIHBIE
kosebanus. ['apMoHnyeckue KoyieOaHus.
51 5.1.1
[lepuon, wactorta, amrumtyna u asa
Kose0aHuit
£ 1o [pyxuHHBIH MasITHUK.

Maremarnueckuii MasiTHUK




5.1.3

YpaBHEHHE TAPMOHHUYECKUX KOJICOaHUH.
Kunematnueckoe ©U  JAMHAMHYECKOE

ONKUCAHUE KOJIe0aTEeIbHOr0 ABUKEHUSI

5.1.4

[IpeBpamenue SHEPruu pu
rapMoHMYeckux  KojeOaHusx. CBs3b
aMIUTATYABI  KOJIEOAHWH  HMCXOJIHOM
BEJIMYMHBI C aMIUTUTYIaMH KoJeOaHH

€€ CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbusiit  koHTYp. CBOOOAHBIE
JJIEKTPOMArHUTHBIE Kosie0aHus B
UICAIBHOM  KOJICOATEIbHOM  KOHTYpE.
AHanoruss MexJy MEXaHWYECKUMU H
3JIEKTPOMArHUTHBIMU KOJIe0aHUSIMU.

®opmyna Tomcona

5.1.6

3aKkoH COXpaHEeHUs SHEPTUH B

nacaJbHOM KoJIe0aTeIEHOM KOHTYpPC

5.1.7

Breinyx1eHHbBIC MEXaHUYECKUE
KoJsiebanus. Pesomanc. PesonancHas
KpuBasl. BrinyxneHnbie

OJICKTPOMArHuTHEBIC KOJe0aHus.

5.1.8

[lepemennbii  Tok. CHHYCOUIIATbHBIN

MEPEMEHHBIHN TOK.

5.1.9

MOoIIHOCTh MIePEMEHHOTO TOKA.
AMILTUTYIHOE u NeicTByIOIEe

3HAYCHHEC CHUJIbI TOKA U HAIIPSOKCHUS

5.1.10

Tpancdopmatop. IIpousBoAacTBO,
nepeaaya u noTpebieHue
3IEKTPUYECKOMN SHEPIHH.
DKOJIOTHYECKUE PUCKHU pu
MIPOU3BOJCTBE JJIEKTPUUECKON DHEPIUH.
KynbsTypa WCII0JIb30BAHUS

QJICKTPOOHECPIUHA B MOBCEIHEBHOM KU3HU

5.1.11

Texuuueckue ycrpoiicTBa: ceiicmMorpad,

3JICKTpI/I‘leCKI/II>'I 3BOHOK, JIMHHUHN




SJICKTpOICpCaayq

5.1.12

[Ipaktuueckue paboTel. MccnemoBanue
3aBUCUMOCTH nepuojaa MaJIbIxX
KoJieOaHWil Tpy3a Ha HHUTH OT JJIMHBI
HUTH W Maccel rpys3a. HccnepoBanue
MEPEMCHHOTO TOKa B e n3
MOCJIEN0BATEIBHO COCIMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3UcTopa

5.2

#HHPart#MEX AHUYECKUE N ODJIEKTPOMAI'HUTHBIE BOJIHBI
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MexaHn4deckue BOJIHBI, YCIIOBUS
pactpoctpanenus. Ilepuoa. CkopocTb
pactpoCTpaHEeHUs W JUIMHA  BOJIHBL

HonepeqHLIe " IPOJO0JIBHBIC BOJIHBI

5.2.2

HHIP artH# WNurepdepennus u

JUpaKIKs MEXaHUYECKUX BOJIH

5.2.3

3Byk. Ckopocth 3Byka. ['poMKOCTb

3ByKa. BeicoTa ToHa. TemOp 3ByKa

5.2.4

OJIEKTPOMAarHuTHBIE BOJHBL. Y CIOBUSA
U3ITyYEHHUS] DJIEKTPOMArHUTHBIX  BOJIH.
B3aumuas opuenrainusa BexkropoB E, B u

U B 9JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.2.5

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:
OTPaXEHHUE, peJIoMJIEHNE,
MOJIsIpU3aIus, nudpakiys,
uHTEephEpeHITHS. CkopocTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ikama 3IIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue 371eKTpOMarHUTHHIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHLI pPagruoOCBA3U U TCIICBUICHU.
Pannonokanms. aﬂeKTpOMal"HI/ITHOC

3arpsiI3HCHUC Oprx(anmeﬁ CpCabl

5.2.8

Texnunueckue YCTPOWCTBA:

MY3bIKaJIbHBIC HUHCTPYMCHTHI,




yIBTPA3BYKOBAs TMAarHOCTUKA B TEXHUKE
U MEIULMHE, pajap, paguolpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBU-

I1€Yb

5.3

H##HtPar#H#OIITUKA

5.3.1

[IpsimonuHeitHoe pacrpocTpaHeHne

CBETa B OJIHOPOJHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBera. 3aKOHBI OTPAKEHHS
cera. llocrpoeHne wm300pakeHuii B

TUTOCKOM 3€pKaJic

5.3.3

[penomieHre cBeTa. 3aKOHBI TIPETIOMIICHHS
CBeTa. AOCOITIOTHBIH oKa3areib

peToMIICHUS

5.34

[Tosmoe BHYTpPEHHEE OTpaXKEHUE.
[IpenenbubIii yroi IIOJIHOTO

BHYTPEHHETO OTPaKEHUS

5.3.5

Hucnepcust cBera. CloXHBIA cOCTaB

ocnoro cBeta. I{Ber

5.3.6

Cobuparonue 1 paccerBaroIfe JTUH3bI.
Toukas nuH3a. GOKYyCHOE pacCcTOSHUE U
ONTHYECKass CHJIa TOHKOM  JIMH3BI.
[Toctpoenue N300paKECHHI B
coOuparoIMX U pacCerBaIOIINX JTUH3AX.
dopmMmynna TOHKOW JHMH3bL. YBEJIWYEHUE,

JaBacMoO€ JIMH30#

5.3.7

Hpez[enbl IMPUMCHUMOCTH

FeOMeTpH‘leCKOﬁ OIITUKH

5.3.8

Wntepdepennus  cera. KorepeHTHble
UCTOYHUKU.  YCIOBUS  HaOIIOACHUsA
MakCUMyMOB U MHUHUMYMOB B
UHTEepPEPEHIIMOHHON KapTUHE OT JIBYX

CI/IH(I)8.3HLIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakmus  cBera. udpaxnuonHas

peéTKa. VYcnosue HaOIOICHUS




TJIaBHBIX MAKCHMMYMOB IIpU MAaACHHUU

MOHOXpPOMATHYCCKOI'O CB€Ta Ha

T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Monsipu3anus cBera
TexHu4eckue ycTpoHCTBa: OYKH, JIyHa,
¢doTroanmapar, MPOEKIMOHHBIN ammapar,
5.3.11 MHUKpPOCKOII,  TEJECKON,  BOJIOKOHHAs
ONTHKA, JU(PpAKIUOHHAS  peméTKa,
TIOJISIPOH T
[Ipaktnueckue padotel. W3mepenue
MoKa3aTess IPETOMIICHUSI.
5.3.12

HccnenoBanue CBOMCTB M300paKeHU B

nuH3ax. Habmonenue nucnepcun cBera

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

['panuipl TPUMEHNMOCTH KJIaCCUYECKOM
MEXAHUKU. [TocTynatsl TEOPUH
OTHOCHUTEIIbHOCTH: VHBAPUAHTHOCTh
MOJIYJIsl CKOPOCTHM CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMEHHOCTH.
3aMCI[J'ICHI/Ie BPpEMCHHU W COKpallCHUEC

JUINHBI

6.3

DHEpruss W HUMIYJIbC  CBOOOJHOU

qaCTULbI

6.4

CBsi3b Macchl ¢ HEPrHed U UMITYIHCOM
CBOOOJIHOM YaCTHUIIBI. DHEPrus IOKOs

CcBOOOTHOM YaCTHIIBLI

KBAHTOBAS ®U3UKA

7.1

###HPar###JIEMEHTBI KBAHTOBOM OITTUKU

7.11

®oronbl. dopmyna Ilmanka cBsA3M
SHepruu (OTOHa C€ €ro 4YacToTOM.

OHeprus U uMIynsc GoToHa

7.1.2

OTKpHTI/IC )51 HCCICIOBAHUC

dotorddekra. OnbiTer A.I'. CroneroBa.




3akonsl potodrddexra

7.1.3

YpaBHeHue OHHIITENHA IS

dorordpdexra. «KpacHas  rpaHuUIa»

dororddexra

7.1.4

Hasnenue cBera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHNYECKOE JIEMCTBUE CBETA

7.1.6

Texnuueckue YCTPOWCTBA:
dboTosneMeHT, (HOTOMATYUK, COITHEUHAS

Oatapesi, CBETOIUO]

7.2

CTPOEHUME ATOMA

7.2.1

Mogenrs atoma TomcoHa. OMBITEI
Pezepdopna mo uccnenoBanuio
cTpoenus atoma. [ImanerapHas Moienn

aToMa

71.2.2

IToctynatet  bopa.  M3nyuenwe u
norjouieHre (QOTOHOB TMpPH TMepexoe
aToMa C OJHOTO YPOBHS SHEPrUM Ha
npyroi. Buael  cnektpoB.  CHektp

YPOBHEW SHEPTUHU aTOMa BOJIOPOIa

7.2.3

BomnHoBrIe cBoiicTBa yacTtul. BoyHBI Ie
Bporiins. KopnyckymnsipHo-BOJHOBOM
nyanu3M. Jludpaknus SJIEKTpOHOB Ha

KpucTajjiax

71.2.4

CronTtanHoe u BBIHYXJICHHOE
u3NydyeHue. YCTPOMCTBO U MPUHIUI

paboTHI J1a3epa

7.2.5

Texuuueckue yCTpOIicTBa:
CHEKTPAJIbHBIM aHaMU3 (CHEKTPOCKOMN),

J1a3ep, KBaHTOBBIN KOMIIBIOTEP

7.2.6

[Ipaktnyeckue pabotel. HaGmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl Ha6J'IIO)IeHI/IH U perucrpanuu

QJICMCHTAPHBIX YaCTUIL]




7.3.2

OTKpbITHE PATUMOAKTUBHOCTU. OTBITHI
Pesepdopna mo ompeneneHuio cocraBa
pamuoakTuBHOTO wm3iMydeHus. CBoicTBa
anbda-, Oera-, ramMMa-u3ITyqdeHusl.
BrusiHue paaMoakTHBHOCTH Ha IKHBBIC

OpraHu3Mbl

7.3.3

OTkpbiTHE TPOTOHA U  HEUTpOHA.
Hyxnonnas moxens sigpa ['eitzenGepra —
HBanenko. 3apsan siapa. MaccoBoe 4ucio

anapa. M3oTonsl

7.3.4

Annda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBIA  Oerta-pacmaa. ['amma-
u3ydyeHue. 3aKoH  PaJuOaKTUBHOTO

pacmnana

7.3.5

OHeprusi CBA3M HYKIOHOB B sjpe.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepubie peakiuu. JleneHue U CUHTE3

aaep

7.3.7

Snepubiit  peaktop.  TepMosnepHbIi
cunte3. [IpoOnemMbl U MEPCHEKTUBBI
SIEPHOM SHEPreTUKU. IKOJOTUYECKHUE

ACIICKThI H,Z[CpHOﬁ OHECPICTUKHU

7.3.8

DnieMeHTapHble  4YacTUlbl. OTKpBITHE
MO3UTPOHA. DyHAaMEeHTaIbHBIC

BSaHMOﬂeﬁCTBHH

7.3.9

Texnuyeckue YCTpOWCTBa: JO3UMETD,
KaMepa BuibcoHa, sAepHBIA peakTop,

aroMHas OoMm0a

7.3.10

[Ipaktnyeckue pabotsl. MccrnemoBanue
TPEKOB YaCTULL (o TOTOBBIM

dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3nus, sipKue

3Bé3I[BI, IIJIaHECTHI, ux BHUIUMOC




IBIKECHHE

8.2

Comneunasa cucrema. llimaHersl 3eMHON
prTIHH. HJIaHeTI)I-FI/IFaHTBI nu nux
CHYTHI/IKI/I, KapJII/IKOBI)Ie IIJIAHCTHI.

Mausie tena CosrHEYHOH CUCTEMBI

8.3

Comnnme, d¢orochepa wu armocdepa.

CotHEeUHAas aKTUBHOCTH

8.4

Ucrounuk sueprun CoiiHiia u 3B€3/1

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJycC, TEMIIEPATypa,
170:¢ B3aMOCBSI3b. Huarpamma
«CTICKTPATBHBIA KJIACC — CBETHUMOCThHY.
3BE3OLI IVIAaBHOM ITOCIIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IJIS

3BE3/] TJIABHOM MOCIIEA0BATEILHOCTH

8.6

###Par###BayTpeHHee cTpoeHue 3BE3.
CoBpeMeHHBIE TpENICTaBIICHUS 0
TPOUCXOXIICHUH U dBomorn CoJHIA |

3BE31. DTaIlbl )KU3HU 3BE3NT

8.7

Mneunsii Ilyte — Hama ["anakTuka.
CnupanpHast  cTpykTypa [anmaktuku,
pacupeneneHue 3BE3N, Ta3a U IbUIN.
[lonoxxenne wu nBwxkenne CoyiHIA B
lamaktuke. Ilnockas u cdepudeckas

MOJICUCTEMBI | anakTuKu

8.8

Tunel ramakTuk. PaguoramakTUku U
KBazapbl. UYE€pHble ABIpHI B AApax

TaJIaKTHUK

8.9

Bcenennas. Pacmupenue BceeneHHOM.
3akon XaObma. Pas3beranue ramakTuk.
Bospact n paguyc Bcenennou, teopust
bonbmoro B3peBa. Mognens «ropsiueit

Bcenennoin». PennkroBoe nsnydenue

8.10

MacmtabHast  cTpykTypa BceneHHoil.




Meraranakruka. Hepeménnsie

npoOJIeMBbl aCTPOHOMUHU

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» @usuka. 10 knacc. Msikumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakmueit [laphentreBoit H.A. AknnonepHoe o6miectBo «M3aaTeabcTBO
«IIpocBemienue»

» ®usuka. 11 knacc. Mskumes I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapbentreBoit H.A. Akimonepnoe obmectBo «M3matenscTBo

«HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA
«®wusuka. 10 kimacc. ba3oslit u yriry0in€unbeiii ypoBaH. Kiaccuueckuit Kypc.
[Toypounsbie pa3zpabotku k yueOHuky I'. . Mskumena, b. b. byxosuesa, H. H.
Corckoro», aBTop — FO. A. Caypos.

«Dusuka. 10—-11 kmaccer. CoopHuUk 3aaa4 K yueOnukam ['. 5. Mskuiesa u ap.
®I'OC», aBrop — O. U. I'pomMiieBa.

«®uzuka. 11 knacc. YrnyOnéuuslii ypoBeHb. MeToanueckoe nocodue
yueOnuky B. A. KacesinoBay, aBropsr — . I'. Biacosa, B. A. KacesiHoB.
«®uzuka. 11 knacc. ba3oBblii 1 yriy0n€HHbIN ypoBHH. MeToinueckoe

mocoOue ¢ yKa3aHUsIMU K PEIICHUIO 3a/1a4 MOBBIIIEHHOW TPYAHOCTH K




yueOHuky JI. 3. 'ennenmreiina, A. A. bynarosoii, M. H. Kopuunsesa, A. B.

Komkunoi», aBTopsl — A. B. Komkuna, JI. O. ['eHIeHIITENH.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

VYuu.py, Axnacc, [-Smart



