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HOACHUTEJBbHASA 3AIIMCKA

[IporpamMma no ¢u3uke 6a30BOro ypoOBHS Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE ITOJIOKEHUN U TPeOOBAHUMN K pe3yJibTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIXx B PI'OC
COO, a Ttakxe ¢ yu€toM QenepanbHOil pabodeld mporpaMmbl BOCITUTAHHUS U
KOHIIENIMY IpernoaaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepaunu, peanu3yrommx OCHOBHEIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copnepxxanue mnporpaMMbl 1O (U3HKE HampaBieHO Ha (HOPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa oOydvatromuxcs 10—-11 kmaccoB mpu
oOyueHun ux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-
NESTeNIbHOCTHOTO — moaxoxaa. llporpamma 1o  (u3uMKe  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k MmiIaHUpPyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
MeETaINpeAMETHBIM pe3yJIbTaTaM 00yUYEHUs, a TAK)KE YUUTHIBAET HEOOXOIUMOCTh
peai3alliid  MEXIPEAMETHBIX CBSI3ed (U3UKM C €CTECTBEHHO-HAayUHBIMU
yuyeOHBIMU TpenMeTamMu. B Hell ompenensitoTcsi OCHOBHBIE LENM H3YUYEHUS
(U3MKH Ha ypOBHE CpeAHEro oOLIero 00pa3oBaHus, JIAHUPYEMbIE PE3YJIbTaTh
OCBOCHMSI Kypca (PU3MKHU: JTUYHOCTHBIE, METalpeJIMETHbIE, MpPEAMETHbIE (Ha
0a30BOM YpOBHE).

[TporpamMma no pu3sMKe BKIIOYAET:

e IUIAHMpPYEMbIE pE3yJIbTaThl OCBOEHHUS Kypca (u3uMku Ha 0a30BOM

YpOBHE, B TOM YHCJIE€ TPEAMETHBIE PE3YJILTATHI IO F0JIaM 00YUYEHUS;

e coJiepKaHU€ Y4eOHOTO npeaMera « Pu3uKay Mo rojaam oOy4eHusl.

du3nka Kak Hayka o HauOosiee OOHIMX 3aKOHaX MPHUPOAbI, BBICTyHas B
KayecTBe y4yeOHOro mpeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[llkonpHBIT Kypc (uzukm —
CUCTEMOOOpa3yIoMi Il  €CTECTBEHHO-HAYYHbIX YYEOHBIX TMPEIMETOB,
MOCKOJIbKY (DU3MYECKME 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U SIBICHHI,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢uzmueckoil reorpadueil m acTpOHOMUEH.
Hcnonp30BaHne M aKkTUBHOE MPUMEHEHHE (PU3MYECKUX 3HAHUI Omperenser
XapakTep M pa3BUTUE Pa3HOOOpA3HBIX TEXHOJOTUH B cdepe SHEepPreTUKH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, TTOJIYYEHHUS] HOBBIX MaTEPHAIIOB C 33aJJaHHBIMU
cBOMCTBaMH M JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
(opMupOBaHHE €CTECTBEHHO-HAyYHOM KapTHHBI MHpa OOy4yaroluxcs, B



dbopMHpoBaHWEe YMEHUW MPUMEHSITh HAyYHBIM METOJ TO3HAHUA MpU
BBITIOJIHEHUN UMHU YY€OHBIX UCCIIEIOBAaHUM.

B ocHOBYy kypca ¢u3uKd 111 ypOBHS CpeaHEro oO0Iero oOpa3oBaHHS
MOJIOKEH P HAEH, KOTOPbIE MOYXHO pPAacCMAaTpUBaTh KaK MPHHIMIBL €ro
OCTPOCHMUSI.

Hoes yenocmuocmu. B cCOOTBETCTBUU ¢ HEW KypC SBISICTCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3HKH.

Hoesn cenepanuzayuu. B cooTBETCTBUM € HEWl MaTepuan Kypca (U3HKH
o0beIMHEH BOKpYr (u3mueckux Tteopuil. Benymmum B Kypce sBIseTcs
(opMupOBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELUIECTBE U
ToJIe.

Hoes cymanumapuzayuu. EE€ peanuzanus NpearonaraeT MCIOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANa (U3HUYECKON HAyKU, OCMBICIICHUE CBSI3U PA3BUTHS
¢u3ukun ¢ pa3BUTHEM OOILIECTBA, a TakKXe C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoess npuxnaonou nanpasnennocmu. Kypc (usuku mnpeanonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHMX M TEXHOJIOTHUECKHUX
PUIIOKEHUHN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss MOCPEACTBOM BBEJECHHUS 3JIEMEHTOB
collepKaHUs, MOCBAIIEHHBIX H3KOJIOTMUYECKUM Mpo0JjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a Takxke 00CYX IACHUS
npoOJjeM  palMOHAIBHOIO  NPHUPOAOIONB30BaHUSA M SKOJOTMYECKOH
0€301acHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEIHEro 0OIero
oOpa3oBaHus ABIAIOTCS puznueckue Teopuu (GopMHpOBaHUE MPEACTABICHUMN O
CTPYKTYpe NOCTPOEHUsI PU3NYECKON TEOPHUH, POk (yHAAMEHTAIBHBIX 3aKOHOB
¥ TPUHIUIOB B COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJIE, TpaHUIaX
MPUMEHUMOCTH TEOPHUH, Il ONHCAHHS €CTECTBEHHO-HAYYHBIX SIBICHUU U
MPOILIECCOB).

CucTeMHO-IesITeNbHOCTHBIM TMOAX0A B Kypce (QU3MKM peau3yercs
OpexJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTANIbHOW JeATEeIbHOCTH
oOyuaroruxcsi. [[nst 6a3oBoro ypoBHS Kypca (DU3UKH — ITO HUCIIOJIH30BAHUE
CUCTEMBI (DPOHTAILHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JTA0OOPATOPHBIX
paboT, KOTOphle B mporpamme Mo (u3uke OObEIUHEHBI B OOIIUNA CIHCOK
YUEHMUYECKMX MpaKkTUYeCKuX paboT. BeljeneHne B yKa3aHHOM IepeyHe
71a00paTOPHBIX PadbOT, MPOBOAUMBIX JIJIi KOHTPOJIS U OLEHKH, OCYIIECTBIISIETCS
y4acTHUKaMH 0Opa3oBaTEeNbHOTO IMpoLecca HCXOIsi M3  OCOOCHHOCTEH



IUIAaHUPOBAaHMUS U OCHallleHus1 kaObuHetra ¢usuku. llpu sToM obecneunBaercs
OBJIaJICHHE OOYYaIOLIMMUCS YMEHHUSIMH IPOBOAMTH KOCBEHHBIE H3MEpPEHUS,
MCCJIEIOBaHMS 3aBUCUMOCTEN (PU3NUECKUX BETUYMUH U MOCTAHOBKY OIBITOB IO
MIPOBEPKE MPETIOKEHHBIX TUTIOTE3.
bonblioe BHMMaHME yIENSETCS PELIEHHIO PAacUETHBIX M KAaueCTBEHHBIX
3ajnad. [Ipu aToM A pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4Ml C SIBHO
3aJlaHHOW (U3MUYECKON MOJENbI0, TO3BOJSIONIUE TMPUMEHITh H3YUCHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO paszjena Kypca, TaK U MHTETrpUPYS
3HaHHWA W3 pa3HbIX pazaenoB. s KadyeCTBEHHBIX 3a7ad MPUOPUTETOM
ABIIIIOTCS 3aJaHUsT HAa OOBSICHEHHE TMPOTEKaHUs (PU3NYECKUX SBICHUNA U
IIPOLIECCOB B OKPY’KAIOMICH *KU3HU, TpeOyromre BhIOOpa (PU3NYECKON MOJEIH
JUIS CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k mMarepuanbHO-
TEXHUYECKOMY OOECHEeYeHHI0 yuyeOHOro mpouecca 0a30Bblil ypoBEHb Kypca
(¢u3MKKM Ha YpPOBHE CpEeAHEro OO0IIero o0pa3oBaHUs [OJDKEH H3ydaThCsl B
YCIOBUSIX MPEIMETHOr0 KabuHeTa (PU3UKH WM B YCIOBHUSIX MHTETPUPOBAHHOTO
KaOMHETa MpPEAMETOB €CTECTBEHHO-HAy4YHOro LHKIa. B kaOuHeTe Qu3nku
JOJDKHO OBITh HEOOXOAMMOE J1abOpaTopHOE OOOPYAOBAaHUE JJISl BBINOIHEHUS
yKa3aHHBIX B IMpoOrpaMMme Mo (PU3MKE YUYEHHUYECKUX IMPAKTUYECKUX padboT u
JE€MOHCTPALIMOHHOE 000pYy/I0BaHUE.
JleMoHcTpaninoHHoe obopynoBaHue ¢GOpMUPYETCST B COOTBETCTBUM C
MPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT IOCTAHOBKY
MEPEYUCIICHHBIX B MpOrpaMMe MO (PHU3UKE KIFOYEBBIX JIEMOHCTPALUNA s
UCCIIEIOBAaHMUSI M3y4aeMBbIX SIBJIEHUH M MPOLECCOB, SMIMPUUECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.
JlaGopatopHoe 0OOpyOBaHUE ISl YUYEHHUYECKUX MPAKTHUYECKUX pPadoT
dopMupyeTcsi B BUJ€ TEMaTUYECKUX KOMIUIEKTOB M 00€CIIEYMBACTCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JByX oOOyd4arommxcs. TeMaTH4ecKhe KOMIUIEKTbI
1a60paTOPHOTO O00OPYIOBAHUS JOJKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM
MCIOJIb30BaHUHU aHAJIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMITbIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX Jab0paTOpuil.
OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IEM 00pa30BaHUU SBJISIOTCS:
e (opmHpoBaHHE HHTEpEca W CTPEMIICHUS OOY4alOUIMXCS K Hay4YHOMY
M3YYCHUIO MPUPOIbI, Pa3BUTHE MX WHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE TIPEACTABICHUH O HAYYHOM METOJE TMO3HAHUS W
(GbopMHpOBaHUE HCCIAEAOBATEILCKOTO OTHOLIEHUS K OKpPYXaroluM
SBJICHUSIM;



dbopMHpOBaHKWE HAYYHOTO MHUPOBO33PEHHS Kak pe3ylibTara M3y4eHUS
OCHOB CTPOCHHS MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (DPU3UKHU;
dbopMupoBaHUe yMEHUN OOBACHATH SIBICHUS C HCIHOJb30BaHUEM
(bu3HUeCcKNX 3HAHUHN M HAYIHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE MPEACTABICHUN O posin (GU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JloCTroKEHHE ATUX TeNiel 00ecTIeYnBaCTCS PEIICHUEM CIICIYIONUX 331249 B
nporiecce U3ydeHust Kypca (PM3UKH Ha YPOBHE CPEIHEr0 O0IIEero 00pa3oBaHMs:

npuoOpeTeHUEe  CUCTEMBbl  3HaHMW 00  oO0mux  (U3HYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHaX, TEOpHUsAX, BKIKOYAas  MEXaHHUKY,
MOJIEKYJISIDHYIO (PU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HUKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE€ YMEHUN MPUMEHSATh TEOPETUYECKUE 3HAHUA A
OOBbsCHEHUS] (PU3NYECKUX SIBIICHUW B TMPUPOJAE U I TPUHSATHUS
NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HMU;

OCBOCHHE CIIOCOOOB pEIICHUsI Pa3jIMYHbIX 3a7a4 C SBHO 3aJaHHOU
(u3nuecKo MOJIENbI0, 3a7ad, MOJAPa3yMEBAIOIINX CaMOCTOSTENIbHOE
co3gaHue GU3NUEeCKOU MOJENH, aJIeKBAaTHOW YCIOBUSIM 3a]1a4H;
NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIMIIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB U  TEXHOJIOTMYECKHX IMPOIECCOB, UX BIUSHUS Ha
OKPY’KaIOIIYIO Cpeny;

OBJIAJICHUE METOJaMHU CaMOCTOATEILHOTO IIJIAHUPOBAHMS Y IPOBEICHUS
(bU3UYECKUX DKCIIEPUMEHTOB, aHAIM3a U UHTEpIIpeTalui HHHOpMaIIHH,
ONPENEIEHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

cO3JaHue YCIOBUM JUIA pa3BUTHSA YMEHUU IIPOEKTHO-
HCCJIEI0BATENIbCKOM, TBOPUECKOU JIESITETbHOCTH.

Ha usyuyenue ¢usuku (6a30BbIil YpOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBogutcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kitacce — 68 yacoB (2 4aca B HEJIEINIO).

[Ipenmaraemeiii B mporpamMme 1o (U3MKe TMEpPeUYeHb JIAOOPATOPHBIX H
NPaKTHYECKUX pPabOT SBISETCS PEKOMEHIIOBAHHBIM, YYHTENh JIENaeT BBIOOP
NPOBEJCHHS JTa0OPAaTOPHBIX PAbOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEHN 00yJaromuxcs.



COIEPKXAHUE OBYUYEHUA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®u3uka — Hayka o npupoje. Hayunbsle METOABI MO3HAHUSA OKPYKAIOIIETO
mupa. Ponp »3kcrepuMeHTa M TEOpUM B IIPOLIECCE IIO3HAHMS TMPUPOJBI.
DKCIEpUMEHT B (PU3HUKE.

MonennpoBanue pU3NYECKUX SIBICHUN U npoueccoB. HayuHble rumnoTessl.
dusuyecknue 3aKOHbl M TEOpUU. ['paHHIBI TPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [[pUHIIMIT COOTBETCTBHUSI.

Ponb 1 MecTo ¢pu3uku B OPMUPOBAHUU COBPEMEHHON HAy4YHOH KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. Tpaekropusi.

[Tepememienue, ckopocTh (CpeaHsss CKOPOCTh, MTHOBEHHAss CKOPOCTh) U
YCKOpEHHE MaTepHalbHOM TOYKH, UX MPOCKIUU HA OCHU CHUCTEMbl KOOPJMHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJIMHENHOE ABMXeHue. [ paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U IEepEeMEIICHUS
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBobOoHOE TIafieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonuueitnoe nBuxeHue. JIBIKEHHME MaTEpUAIBHOM TOYKH TIO
OKPY’KHOCTH C TMOCTOSIHHOW IO MOJIYJII CKOPOCTBIO. YTJOBas CKOPOCTb,
JTUHEWHas ckopocTh. Ilepuon m yacrora oOpamieHus. LleHTpocTpemMuTeabHOE
YCKOpPEHHUE.

TexHuyeckue yCTpONUCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETD,
JIBUKEHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC MIEPEeaayn.

Jlemoncmpayuu

Monenb CHCTEMBI OTCUETa, WJLTIOCTpaIns KMHEMaTHYECKUX
XapaKTePUCTHUK JBUKCHHUS.

[IpeobpazoBanyie ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.



[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOTO TOJl YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Hamnpasnenue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydyenne HEpPAaBHOMEPHOTO JABMIKEHHsS C  LEIBIO  ONpEACICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXKIY IYTSAMH, IMPOUIECHHBIMU TEJIOM 3a
IIOCJIEIOBATEIBHBIC PABHBIE MPOMEKYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JIBWKEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocutenvbHOCTH ['anmuies.  IlepBbii  3akoH  HeroToHa.
NHepuuaibHble CUCTEMBI OTCUETA.

Macca Ttenma. Cwuna. IlpuHnmn cynepno3unuu cwi. BTopoil 3akoH
Herorona pma wmarepuanpHOM TOYkHM. Tperuit 3akoH Hprootona i
MaTepUaIbHbIX TOYEK.

3akoH BcemHupHOro TaroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Buapl TpeHus (MOKOs, CKOJIbKEHUsA, KaueHus). Cuia TpeHHs.
Cyxoe tpenue. Cuia TpeHHs CKOJIbXEHUsI U cujia TpeHus nokos. Koagpuuuent
TpeHus. Cuia CONpOTUBIIEHUS NPU JIBUKEHUHU TeJa B )KMIKOCTH WJIU Tas3e.

[locTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. [lmeuo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuyeckue yCcTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: ITOJIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SBnenune nHepuuM.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuit.

CrioxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAaLIIH.

HesecomocTs. Bec Tena npu yCKkOpEHHOM NOABEME U TAJCHUH.



CpaBHeHME CUJT TPEHUSI TIOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3yuyenue aBmKeHUs OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnenoBanne ycnoBuil paBHOBECUA TBEPAOIO TeEJa, HMEIOLIETO OCh
BpalICHUSI.

Tema 3. 3akonvl coxpanenus ¢ Mmexanuke

Hmmynbc MaTepHallbHOM TOYKM (Tesa), CUCTEMbl MAaTEPHAJIbHBIX TOYEK.

Nmnynbe cuiibl M1 U3BMEHEHUE MMITYJIbCa Teja. 3aKOH COXPaHEHMS HMMITYJIbCa.
PeakTuBHOE OBHKCHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprus maTepuaibHOW TOUYKU. TeopemMa 00 HW3MEHEHUU
KHHETHYECKOW SHEPTUH.

[ToTrennmanbHas DHEPIHUA. [ToTrennmansHas SHEPTHUS yIpyro
neopMUpPOBaHHOM MNpyXUHBL. [loTeHIManbHas SHeprusi Teina BONM3U
ITIOBEPXHOCTHU 3EMIIH.

[loreHunanbHble U HeMOTeHIMalbHble  cuibl.  CBsi3p  paboOThI
HEMOTEHLIUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM DHEPIMM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON DHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTpoucCTBa U MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOIIED,
IPYXUHHBII IMCTOJIET, IBUKEHNAE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[lepexoa MOTeHIMATEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne aOCOTIOTHO HEYNPYTOro yjapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnegoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHUYEeCKOU
SHEPIUH Teja Ha PUMEPE PACTSHKEHHS PE3UHOBOIO JKI'yTa.

Paznen 3. MogexkyisipHast u3suka 1 TEepMOJAMHAMUKA

Tema 1. Ocnoevt MONEKYAAPHO-KUHEMUYECKOI Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUM U WX
ompITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysmus. Xapaxrep



IOBI)KEHUS W B3aMMOJICHCTBUSL YACTHI] BellecTBA. Monenn CTpPOEHHS ra3os,
KUIAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE ITHX
Mozener. Macca u pasmepsl Mosnekyi. KommuectBo BemectBa. IlocTosiHHas
ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ wusMepenue. lllkana
temrneparyp Llenbcus.

Mogens wupaeanbHoro Tra3za. (OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-
KHHETHYECKOW TEOPUHU HICATHHOTO Ta3a. AOCOMIOTHAS TeMIeparypa Kak Mepa
CpEIHEW KWHETUYECKOM 3HEPTUM TEIUIOBOrO JBWXEHMS 4dactul rasa. lllkana
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHE MeHzaeneeBa—
Kunaneitpona. 3akon Jlanerona. M3ompoiieccsl B AEaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemlecTBa. ['paduueckoe TpeACTaBICHUE H3O0MPOIIECCOB:
M30TepMa, U30X0pa, n3odapa.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHl, TOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BelIlecTBa, (pororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnbiThl 110 U PY3UU KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO ABHKCHHS.

Mopens onbita lITepHa.

OnbITHI, JTIOKA3bIBAIOIIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICCTBHUSI.

Mogens, WIUTIOCTpUpYOIIas IpUpoay AaBICHHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHHSI HWJE€aJbHOrO Tasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Ornpenenenue Macchl BO31yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATBHI, TaBJICHUS U TEMITEPaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTHM  MEXJIy  MHapamMeTpaMd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHoebl mepmooOuHaAMUKU

TepMoanHaMHUuecKas CHUCTEMA. BuyTrpenHnss DHEPTUA
TEPMOJIMHAMHYECKOW CHUCTeMbl M cmocoObl e€ wu3MeHenus. KoimuecTBo
TEIJIOTI W paboTa. BHYTpeHHsIE »HEpPrus OJHOATOMHOTO WJCaJbHOTO Trasa.
Buapl Termonepenaun: TemIONPOBOAHOCTh, KOHBEKIIMS, U3TyUECHHUE. Y IeTbHAs
TEIUIOEMKOCTh BellecTBa. KOan4uecTBO TEIIOTHI ITPHU TEIIONEpeaaye.



[Tonsitue 00 ammabatHOM mporecce. [lepBhiii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHre IepBOro 3aKoHa TEPMOJAMHAMHUKHU K u3ompoleccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHaMuku. HeoOpaTuMocTh MPOIECCOB B MPUPO/IC.

TeroBble  mammubl.  [IpuHUOMNBI  EWCTBUS — TEIJIOBBIX — MAIIIMH.
[IpeoOpazoBanusi SHEpPrUM B TEIUIOBBIX MamnHaX. Koad@duiMeHT mosie3Horo
neucTBus TeruioBod MamuHbL. [{ukn KapHo u ero xkoaddumueHT mosie3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHU.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOEC MNPUMEHEHHUE: JABUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruM Tejla MPU COBEPIICHUU paOOThI: BBLIET
MpoOKK W3 OYTBUIKU MOJ ACHCTBHEM CXaTOTO BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3menenne  BHYTpeHHEW  SHepruu  (TeMmreparypbl) Tela  IpHU
TeIIonepeaaye.

OnbIT Mo aaunabaTHOMY pPacCHIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JIBUrareisi BHYTPEHHETO CrOpaHus,
PEaKTUBHOTO IBUTATES.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenune u kuneHue. AOGCOTOTHAS
Y OTHOCUTEJbHAS BJIAXHOCTHh BO3AyXxa. HacellieHHbll nap. Y aeinbpHas TeroTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

TBépnoe teno. Kpucramimueckue u aMmopdHble Tena. AHU30TPONHUS
cBoMcTB KpucTamwioB. JKungkue kpucrtamibl. COBpEMEHHBIE MaTEepUAIb.
[TnaBneHue u KpucTayu3anus. Y nefapHas Tersiora rmiaasiaeHus. Cyomumarnms.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TOJIyYEHUSI COBPEMEHHBIX MaTEPHAaIOB,
B TOM YHUCJIE HAHOMATEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHusl v IJIABJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.



JleMOHCTpalus KpUCTaJIOB.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol
N3mMepenre OTHOCUTENBHOM BIAKHOCTH BO3/IyXa.

Paznen 4. JjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Tela. DJEKTpUuecKuid 3apsa. J(Ba BHAA SIEKTPUYECKUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U TOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHbI 3JIE€KTpUYECKUMA
3apsaa. Dnekrpudeckoe nose. Hanpspk€HHOCTB anekTpudeckoro nois. [Ipuaoun
CyHEepIIO3ULIAN ANEKTPUYECKUX MoJIeH. JIunuun HaIpPSHKEHHOCTH
3JIEKTPUYECKOTO TOJIS.

PaGota cun oanexrpocraruueckoro moissa. [lorennman. PasnocTh
NOTEHUUANOB. [IpOBOAHMKM W JUANEKTPUKU B IIIEKTPOCTATUYECKOM IIOJIE.
JvanekTpruyeckas NpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konpgencarop. DIIEKTPOEMKOCTD TTOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckre ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE JJIEKTPOnpuOOpOB,
KOHJIEHCATOp, KOTIMPOBAJIBHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS SJIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIM3AEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAIN
MJIACTHH, PACCTOSHUS MEXITY HUMH U JUDJICKTPUICCKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOpA.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUUECKUM TOK. YCJOBHS CYLIECTBOBAHUS JJIEKTPUUYECKOTO TOKAa.
Uctounuku Toka. Cuia Toka. [TocTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 y4acTKa LIETIH.



DNEKTPpUYECKOE CONPOTUBJICHUE. YIEIBHOE COIPOTHUBIICHHE BEILECTBA.
ITocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTb
ANEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIAs CUJIA U BHYTPEHHEE COIIPOTHUBIICHUE UCTOYHMKA TOKA.
3akoH Oma 111 NOJHOM (3aMKHYTOM) oasekTpudeckoi uenu. KopoTkoe
3aMBbIKaHHE.

DOneKkTpoHHass MPOBOJAMMOCTH  TBEPABIX  METANIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUS METAINIOB OT TeMmneparypbl. CBEpXIIPOBOJUMOCTb.

DNeKTpuYeCKnuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[lonynpoBonuuku. CoOCTBEeHHass W TNpUMECHas  MPOBOJUMOCTH
MOJIypOoBOJHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  paciuiaBax dJIEKTPOJMUTOB.
DNEKTPOIINTHYECKAS TUCCOUALUS. DIEKTPOIIN3.

OnexkTpudyeckuid TOK B razax. CamMoCTOSATENbHBIM U HECAMOCTOSTEIbHBINA
pa3psan. Monuus. [Lazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP,
BOJIBTMETpP, PEOCTAT, MCTOYHHMKM TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTUBIEHUS, BaKyyMHBIN
IUOJ, TEPMUCTOPbI U (HOTOPE3UCTOPBI,  MOITYINPOBOAHUKOBBIA  THOL,
rajbBaHMKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HANIPSKEHUSL.

3aBUCUMOCTh COINPOTHUBIICHMS LIWJIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBI,
IUJIOLAIN TTIONIEPEYHOTO CEUYEHHs M MaTepuaa.

CmenianHoe CoeIMHEHNE TPOBOJHUKOB.

[IpsiMmoe wu3MmepeHue HNEKTpOABUKYIIEH Cuiabl. KopoTkoe 3amMbikaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psaa U IpOBOAUMOCTS BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenune cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

HaOmronenue anexTposusa.

MexnpeaMeTHbIe CBA3H



N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Kiiacce OCyIIECTBISETCS C
y4€TOM COJAEpKATEIbHBIX MEXIIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nonwsimus, CBI3aHHBIE ¢ H3YYEHHUEM METOJIOB HAyYHOT'O
NO3HAHMS: SIBJIEHUE, HAYUHBIA (DaKT, TUIoTe3a, (pU3MUecKasl BEIMYMHA, 3aKOH,
Teopusi, HAOII0ACHHUE, SIKCIIEPUMEHT, MOJIEIINPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHUE CHUCTEMbl YpaBHEHWH, JHHEWHas (yHKIuS,
nmapabona, rtunepOosa, uX TpadUKH U CBOKWCTBA, TPUTOHOMETPHUCCKHE
(GyHKIIH: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI M MX MPOEKIMHM HA OCU KOOpPAMUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: mexaHuyeckoe IBWKEHUE B JKUBOW mpupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BUABI TEIUIONEpPENAUH, TEIIOBOE
paBHOBECHE), DJIEKTPUUECKUE SBJICHUS B )KUBOW IIPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEUIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeEJ,
KUAKOCTEH M Ta3oB, JEKTPUUYECKHUE CBOMCTBA METAJIOB, 3JIEKTPOJIUTHYECKAS
JUCCOLIMAIINS, TaJbBAHUKA.

I'eocpaghus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMET.

Texnonozus: npeoOpazoBaHUE IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJILIMIIHUKH, HMCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET M JPYrHE), ABUTATENb BHYTPEHHETO
cropaHusi, napoBasi TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHJULIHUOHED,
TEXHOJIOTUA  TOJYYEHHUS COBPEMEHHBIX MaTEpUaJIOB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, W  HAHOTEXHOJOTWH, DJIEKTPOCTAaTHYECKas  3aluTa,
3a3€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
ANIEKTPOHArpeBaTeIbHbIe  NPUOOPBI,  ANEKTPOOCBETUTENbHBIE  MPHUOOPHI,
rajibBaHUKaA.

11 KUIIACC

Paznen 4. DinekTpoguHaMuKa
Tema 3. Macnummnoe noje. I1eKmpomMazHUmMHAA UHOYKYUSA
IlocTtossHHble MaruuThl. B3amMmoaelcTBHUE IIOCTOSIHHBIX  MAarHMTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAyKUuH. [IpuHIUMN cynepno3uuuu
MAarHUTHBIX NOJIEN. JINHUM MarHUTHOM MHIAyKUMU. KapTuHa TWHUN MarHUTHOU
WHAYKIHAH TOJISI TOCTOSIHHBIX MarHUTOB.



MarHutHoe 10J€ MNpPOBOJHHKA C TOKOM. KapTWHa JMHHUN HMHIYKIUU
MAarHuTHOTO TOJIA JJIMHHOTO MPSIMOrO0 MPOBOJHHMKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTymkd ¢ TokoM. OmblT Opcrena. BsaumopeiicTBue
IIPOBOJHUKOB C TOKOM.

Cuiia Amrniepa, €€ MOAYJIb U HaIllpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampaBiieHuE. JIBU)KEHUE 3apsiKEHHOU
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHna.

SIBneHHE DIEKTPOMAarHWTHOM MHAYKIHUH. [IOTOK BEKTOpa MAarHUTHOU
MHIAYKUUU. OJEKTPOABIKYILNAS CUiIa WHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHON
uHaykunu @apanes.

BuxpeBoe anekTpuueckoe Iose. DNEKTPOABHKYILAs CWIA WHIYKIHHA B
MIPOBOJAHUKE, IBUKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTE. SIBIIEHHE CaMOMHAYKIMHU. OJIEKTPOABMXKYIIAs CHUiIa
CaMOMHIYKIIUH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHMuThl, 3JIEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YacTHll, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIIOHEHUE JIEKTPOHHOT'O ITyYKa MATHUTHBIM I1OJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3aumogernicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

[Ipasuo Jlenna.

3aBUCUMOCTh  AJIEKTPOABWKYIIEH CHJIBI MHAYKOUMU OT CKOPOCTH
WU3MEHEHHSI MArHUTHOTO MOTOKA.

SIBneHne CaMOMHAYKIHUU.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenre MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

Hccnenoanne neicTBUSI HIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHAH.

Pa3gea 5. KoJsie0anus v BOJTHBI



Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1e0AHUA

Konebarenbnast cuctema. CBOOOJHBIE MEXaHUYECKHE KoJeOaHUSI.
["apmonnueckue konebanus. [lepuon, yactora, ammuTyaa u (asza xoaeOaHMi.
[IpyXuHHBIN MAasITHUK. MaremaTuueckuii MAasITHHUK. YpaBHeHue
rapMoHUYeckux KosieOanuid. IlpeBpailieHne >HEPruM MNpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Koneb6arenbupiii koHTYp. CBOOOAHBIC 3JCKTPOMATHUTHBIE KOJICOAHUS B
UJICaIbHOM KOJIe0ATeTbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMU U
AIIEKTpOMAarHuTHeIMU KosieOanusimu. dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUHU B UJICATHHOM KO0JIeOaTEeILHOM KOHTYDE.

[IpeacraBnenre 0  3aryxarommx  KojeOaHusX.  BBIHYKIeHHBIC
MeXaHHueckue KojeOaHus. Pe3oHaHc. BbBIHYyXIEHHBIE 3JIEKTPOMAarHUTHBIC
KOJIeOaHusl.

[Tepemennsbiii Tok. CHHYCOMIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOT0 TOKa. AMIUIUTYJHOE U ACHCTBYIOIIEE 3HAYCHHE CHJIbI TOKA H
HaIPsKECHHUSL.

Tpanchopmarop. [TpousBoactao, nepegaya noTpebJieHHe
ANEKTPUYECKOM  DHEPIrUHM. OKOJOTHYECKME PUCKH TPU  IPOU3BOJCTBE
aneKkTpodHepru. KynbTypa HMCIOIb30BaHUS AIEKTPOIHEPTUH B MOBCEIHEBHOM
KU3ZHU.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: DIEKTPUUYECKUI
3BOHOK, T€HEpaToOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanune mapameTpoB KoyieOaTeIbHON CUCTEMBI (TPYKUHHBIN WIH
MaTeMaTUYECKUI MasTHHK).

Habnronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUMH.

Habmonenue pezonanca.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcumiorpaMmsbl (3aBUCUMOCTH CHJIBI TOKA M HANPSsIKEHUS OT BPEMEHH)
JUTSL DJICKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mnociieqoBaTEIbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
MHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TUHUYU 3IEKTPONEepeaauH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

UccnenoBanue 3aBUCMMOCTH MEPHOJIa MabIX KOJeOaHUW Tpy3a Ha HUTHU
OT JJIMHBI HUTU U MACChI Tpy3a.



HccnenoBanne mnepeMeHHOr0o TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMACHUNIHbBIE 60JIHbL

MexaHnnueckue BOJIHBI, ycloBUsl pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHUs M JJuHA BOJIHBL [lomepedHble W TPOJOIBHBIE BOJIHBI.
Nurepdepenius u auppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCIIOBHUSI H3IYYEHHS SICKTPOMATHUTHBIX
BOJIH. B3auMHas opueHTanms BekTopoB E, B, V B anekTpoMarHuTHON BOJIHE.
CBOIICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdeperius. CKoOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBS3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckre ycTpOCTBA M NMPAKTHUUECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEIUIIMHE, pajiap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, Teledon, CBYU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebumomieecs Teo Kak UCTOYHUK 3BYKa.

HaOnronenue otpakeHus U IPEIOMIICHUS] MEXaHUYECKUX BOJIH.

Habntonenue nuntepdepeHunu 1 Auppakiini MEXaHUYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION H
4acTOTOM KOJeOaHUI.

HccnenoBanne  CBOWCTB  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)K€HUE,
pesioMJICHHE, TTOoIsIpu3anus, Judpakiuus, UHTephepeHITs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonvHENHOE pacrpoOCTpaHEHUE CBETa B
omHOpoaHOU cpene. JIyu cBera. ToueyHbli HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHne n300pakeHui
B IJIOCKOM 3€pKalie.

[Ipenomnenune cBeTa. 3aKOHBI TIPEIOMJICHHS CBeTa. AOCOTIOTHBIN
nokaszatenb npesomieHus. [loHoe BHyTpeHHee oTpaxeHue. [IpenenbHbiil yrom
MOJTHOTO BHYTPEHHETO OTPaXKEHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oesnoro cseta. LBer.



CobOuparoniie ¥ pacceuBaroIue JWH3bL. ToHKass suH3a. DOKyCHOE
paccTosiHUE U ONTHYECKas cujia TOHKOW JMH3bI. [locTpoenne n3zodpaxxeHuil B
coOupamomux ¢ pacceuBaromux JuH3ax. DopMmymna TOHKOM  JIMH3BL
VBenuueHue, JjaBaeMoe JUH30M.

[Ipeaenbl NPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass onrtuka. Mutepdepenuus cBera. KorepeHTHble HCTOYHHKHU.
VYcaoBus HaOMIOAEHUS MaKCHMYMOB W MHHHUMYMOB B HWHTEP(EPEHIIMOHHON
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. JudpakinmonHas pemérka. YCIOBHE HAOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TIpU TMaJ€HHMH MOHOXPOMAaTHYECKOIO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonapu3zanus cBera.

TexHuyeckre yCTpoWCTBAa W MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToarnmapaT, MPOEKIIMOHHBINA ammapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacnpOCTpaHEHUE, OTPAKEHUE M MPETOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TomHOe BHyTpeHHEE oTpaxkeHue. Mozenb CBETOBOAA.

HccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habnronenue natepdepeHunn crera.

Habnronenune audpakiium ceera.

Habmronenue nucnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tomyyenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKH.

HaGnronenue nossipusannm cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3Mmepenue nokazaresis npeioMJIeHUs CTeKIIa.

HccnenoBanue CBOMCTB M300payKeHU B TMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBLHONH TEOPUU OTHOCHUTEIbHOCTH
['paHvubl TPUMEHUMOCTH  KJIIACCHUYECKOM  MexaHuku. IlocTtynarer
CIICIIMATIBHOW TEOPUM OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIHHOCTH DUHIIITEITHA.
OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE BPEMEHU U
COKpAILICHUE JIJTUHBL.



SHCpFI/I}I U UMITYJIbC pGHHTHBHCTCKOﬁ HJaCTHUILbI.

CBsi3p Macchl C DHEpPrUEd U MMIIYJIbCOM pEJISATUBUCTCKON YaCTHIIBL.
DHeprus NoKosl.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmul KGAHMOBOU ONMUKU
®ortonsl. dopmyna Ilnanka cBsizu 3Hepruu (HOTOHA C €ro YacTOTOM.
DHeprus U UMIyJbC POTOHA.
OtkpeiTiie u ucciaenoanue (oroaddekra. Onbitel A. I'. Cronerosa.

3akonsl doTodrddekra. YpaBuenue DitHmreriHa aisa dpotodddekra. «Kpachas
rpanuna» ¢potodddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAsi 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

WccnenoBanue 3akoHOB BHelIHEro Gpotoaddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna no paccessHuio o -4acTHl.
[lmanerapuas mozens aroma. Ilocrynarsl bopa. M3mydyeHune m morsomeHue
(GOTOHOB TpU TEpPeXoje aToMa C OAHOTO YPOBHSI PHEPTrUU Ha JApyroil. Buwi
cnekTpoB. CIEKTp ypOBHEW SHEPTUH aToMa BOJAOPO/IA.

BonnoBeie cBoiictBa uactuu. Bomuel ne bpoing. KopmyckynsipHo-
BOJIHOBOU JTyJIU3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckue yCTpOMCTBa M NMPAKTUYECKOE IMPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbiTa Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue muHENYaThIX CIIEKTPOB U3ITyUCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Hab6nronenue nmuuaeityaToro cnekrpa.

Tema 3. Amomnoe a0po



DKCIEPUMEHTBI, JTOKa3bIBAIOIINE CIOXKHOCTh CTPOCHHS sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiTel  Pe3depdopna mo  ompepeneHdI0  cocTaBa
pannoakTuBHOTO u3nmyudeHus. CBoiicTBa anb(da-, OeTa-, ramMma-u3IydeHHs.
Bimsinue paagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TTpOTOHA M HeMTpoHa. HykionHas monens sipa I'eitzenbepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4eHHE. 3aKOH PaJIMOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepubie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue u CUHTES sI€ep.

Anepnsiii peaktop. TepmosimepHbiii cuaTe3. [IpoGiaeMbl U MEPCIECKTUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHaaMeHTalbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3MUYECKOW KapTHUHBI
Mupa.

TexHuyeckue yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi 0oMoa.

Jlemoncmpayuu

Cu€TunK MOHU3NPYIOIINX YaCTHL.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

HccnenoBanue TpeKOB YacTuUll (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanel pa3BUTHS acTpOHOMMHM. [IpuknagHOE W MUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMMUH.

Bup 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BUIUMOC
JIBIDKCHHE.

Comnneunas cucrema.

Comnnne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum CoJiHIIa U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. JluarpamMma «CHeKTpadbHbIA KJIacc —
CBETUMOCTB». 3BE3JbI I'JIABHOM IOCJIEAOBATECILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCJIEA0BATEIBHOCTH. BHyTpEeHHEE CTpoeHue
3BE31. COBpEMEHHBIE TPE/ICTABICHUSI O MMPOUCXOXKICHUHU U ABoironnu CoJiHia
1 3BE3/1. DTalbl )KU3HU 3BE3]I.

Mnineunsiit [Iyte — Hama I'anaktuka. [lonoxenue u nuxenue ColiHIA B
lNanaktuke. Tumnsl ramaktuk. Pagmoranaktuku m kBazapbel. UEpHBIE ABIPHI B
SAPaX rajlakTUK.



Bcenennas. Pacmiupenue Bceenennoil. 3akon Xab6na. PazOeranue
ranakTuk. Teopust bonbmoro B3psiBa. PeMKTOBOE H3TyUYeHHUE.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Yuenuueckue nabnooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM I8 ONPENENCHUsI IOJIOKEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO03Be3A1s1 CeBEpHOro MoTylapus u
SAPKUE 3BE3IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

O06o0maroniee NOBTOPpEeHUE

Ponp ¢u3ukum u acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3THYECKOW cdepax NeATEeIbHOCTH 4YEIOBEKa, pOJb U MECTO
(U3MKKM W acTPOHOMUM B COBPEMEHHOM Hay4HOW KapTHMHE MHUpPA, pPOJb
¢uznyeckoit Teopun B (HOPMUPOBAHUU NPEACTABICHUN O GU3NYECKON KapTHUHE
MHUpa, MECTO (PU3MUECKOM KapTHUHBI MHUpa B OOLIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyecTBisieTcs ¢
Y4ETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CB3€d C KypcamMu MaTeMaTUKH,
OMOJIOTHUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAy4YHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIM (haKT, TUIOTE3a, (PU3MUECKasi BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pemwieHHEe CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKUINA: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJHHAT,
CIIO)KEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTApPHBIX (DYHKUMHA, TpU3HAKU
MoI00usT TPEYTrOHHUKOB, OINPEACIICHUE TUIONAAN TUIOCKUX (GUryp U o0bEma
TEIl.

buonocusa: >nekrpuyeckue SIBICHUS B >KMBOM MPHUPOJE, KoJeOaTelbHbIe
INBWKEHUS B JKMBOW NPHUPOJE, ONTHUYECKUE SIBJICHUS B KUBOM IPUPOJE,
NEUCTBUE paMalliy Ha KUBbIE OPTaHU3MBI.

Xumus: CTPOGHHME aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAs CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagua: wmarHuTHbIE TMOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doTochEMKA 3€MHOM TTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHI.



Texnonocus: NVHUM DIIEKTpOIIEpeAad, TIE€HepaTop IEPEMEHHOIO TOKa,
ANEKTPOJBUATaTENb, HHIYKIIMOHHAS I1€4Yb, pajgap, paauoNpUEMHUK, TEIEBU30DP,
anTeHHa, tenedon, CBYU-neuyb, MpOEKIMOHHBIN almapar, BOJOKOHHAs ONTHKA,
COJIHEYHas OaTapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro npeamera «POu3nKa» HA YPOBHE CPEIHETO OOIIETO
oOpazoBaHusi  (0a30BbI  YpPOBEHb) JIOKHO OOECHEUYUTh  JTOCTUIKECHUE
CJICTYIOIUX JINIYHOCTHBIX, METANIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS Yy4yeOHOro mnpenMera «DuU3HKa»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOyYaromuxcs
PYKOBOJCTBOBAaThCsl C(OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEXKIEHUH,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM LIEHHOCTSM pPOCCHUKCKOrO OOIlIecTBa,
pacliMpeHre JKU3HEHHOIO OIbITa U OIbITa JEATEJIBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJIICHUN BOCIUTATEIBHOU JEATEIBHOCTH, B TOM
YUCJIe B YaCTU:

1) rpa:KaaHCKOr0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOW  MO3MLIMHM  OOYYarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOro 00IeCTBa;

OPUHATHE TPAJUIUOHHBIX OOIIEYEIOBEUECKHMX T'YMaHUCTHUYECKHX U
JNEMOKPATUYECKNX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBAaTh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE  B3aUMOJEHCTBOBAaTH C  COLUMAJIBHBIMA  HWHCTUTYTaMH B
COOTBETCTBHUM C UX (PYHKLIMSIMU U HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hopMHUPOBAHHOCTH POCCUHCKOM rpak1aHCKOU WUJICHTUYHOCTH,
MIaTpUOTU3MA;

LIECHHOCTHOE OTHOLIEHWE K T'OCYIAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUAM
POCCHICKMX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIUTAHWS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAlLMIO U MPUHUMATh OCO3HAHHBIEC PEIlICHUS,
OPHUEHTHUPYACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B
NEeATEIBbHOCTH YYEHOTIO;



OCO3HAHME JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOWYMBOTO OyayIIEero;

4) 3¢TeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs JCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (HU3UICCKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpeC K pasInYHbIM chepaM mpodecCHOHATBHON NeATENbHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynymielt mpodeccuu W pealn30BBIBaTH COOCTBEHHBIC >KM3HCHHBIC
TUTaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M CamMOOOpa30BaHUIO B
o0acTi pU3MKHU Ha TPOTSHKEHUH BCEH JKU3HU;

6) IK0JI0OrHYeCcKOro BOCTIMTAHUS

C(OPMHUPOBAHHOCTD SKOJIOTUYECKON KYJIbTYPHI, OCO3HAHHE TII00ATBHOTO
XapakTepa dKOJOTHYECKUX MpoleMm;

TUIAHUPOBAaHUE W OCYIIECTBICHHE NEHCTBHII B OKpYy)KalIel cpene Ha
OCHOBE 3HAHUS IIeJIei YCTOHYMBOTO Pa3BUTHS YEIOBEUYECTBA;

pacmMpeHne OIbITa JACITEIBHOCTH KOJOTHYECKOW HAIpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEeHHOCTH HAYYHOTO MO3HAHMSI:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3UUECKON HAYKH,

OCO3HAHHME IEHHOCTH HAYyYHOW JESITEIBbHOCTH, TOTOBHOCTh B IIPOIIECCE
u3yueHUs (PU3MKK OCYIICCTBISITH MPOSKTHYIO U HCCICIOBATEIbCKYIO
AesITeTbHOCTh WHANBHUIYyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOSTENIbHO  (popMylIHUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LENN AESITEIbHOCTH, 3aJlaBaTh MapaMETpPbl U KPUTEPUU HUX
JTOCTUXKECHUS,
BBISBJISATH 3aKOHOMEPHOCTM M TIPOTHUBOPEUHS] B PacCMaTPUBACMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OILIEHUBaTh COOTBETCTBUE
pPE3yJbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IESITENBHOCTH;

KOOPJIMHHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBhle ucciieqoBare/LCKHe 1eiCTBUSA.

BJIQZIETh HAYYHONU TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHATUAMH U METOJAMHU
duznyecKoil HayKu;

BJIQZIETh  HABBIKAMU  Y4YEOHO-HCCIEAOBATEIILCKOM W MPOEKTHON
NESTEIbBHOCTY B 00JAaCTHM  (PU3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY  TOHMCKY METOJOB  pemieHus 3anad  (U3HUECcKOro
coJiepKaHusl, IPUMEHEHHIO PA3IMYHbIX METOJOB MO3HAHUS;

BIIQJIETh BUAAMH JI€ATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaliy, MpeoOpa3OoBaHUI0 W TMPUMEHEHUIO B PA3IMYHBIX YUE€OHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlu3HpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMs, HAXOAUTh apryMEHThI JUJISl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

aHaJIM3UpPOBaTh IMOJIYYEHHbIE B XOJI€ pPELICHUS 3aJladyd pPe3yJIbTarThl,
KPUTUYECKA OLEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3MPOBATh W3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3yUYEeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHWUS 1O (U3NKE B TMPAKTHYECKYIO OO0JIaCTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAJIBHBIC TOAXO0/IbI U PEILICHUS;

CTaBUTH MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIaIeTh HaBbIKAMHU MOJY4YeHUs MHPOpManuu (PU3NYECKOTO COACpIKAHUS
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISITh TOUCK, aHAJIU3,
CUCTEMATHU3AINI0 U WHTEPIPETANUI0 WHPOPMAIIUU Pa3IMYHBIX BUIOB U (HOpM
MPEJCTABIICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

UCIIOJIb30BaTh CpeACTBA HH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTMA B PEHICHUM  KOTHUTUBHBIX, = KOMMYHUKATHUBHBIX U
OpraHM3aIMOHHBIX 33/1a4 C COOMIOZCHHEM TPEeOOBAHMN IPTrOHOMHKH, TEXHHKHU



0€30MacHOCTH, TUTHEHBI, PecypcocOepekeHus], MPABOBbIX M ATUYECKUX HOPM,
HOPM HH(pOPMAIIMOHHOHN 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COAEPKAHUSA B Pa3iIMuYHBIX (opMaTax C
yuéTOM Ha3HaueHUs UWHGOpPMALMM ¢ IEJIEBOM  ayAUTOpUH, BBIOMpas
ONITUMAIIbHYIO (DOPMY MPEICTaBICHUS U BU3YyaJIN3aLlUH.

KoMMyHHKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIe JeHCTBUA:

OCYIIECTBIISITh OOIICHHE Ha Yypokax (U3UKK H BO BHEYPOUHOMH
NEeATEINbHOCTH;

pacrno3HaBaThb NPEINOCBUIKM KOH(MJIMKTHBIX CHUTyalluii W CMsryathb
KOH(JIUKTBIL;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTb M WCIOJIB30BAaThb  IIPEUMYIIECTBA  KOMAaHJHOW U
UH/IMBUIyaJIbHOIN paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTHBA;

IIPUHUMATh LE€IU COBMECTHOM JCATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA 110 €€ JNOCTHKEHHUIO: COCTAaBIATH IUIAH ACHCTBU,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OLIEHMBATh KA4E€CTBO CBOETO BKJIAJa M KAXKJIOr0 yYaCTHHUKA KOMAaHIbI B
oOLIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeiaraTtb HOBBIE IIPOEKTHI, OLICHUBATh MIEU C IMO3ULHUM HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIISITh INO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUMYHBIX
CUTYaLUsX, IPOSBIISATH TBOPUECTBO U BOOOpaXKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE T CTBUA
Camoopranusanus:

CaMOCTOSTENIbHO ~ OCYIIECTBIIATh IMO3HABATEIIbHYIO JCSTEIHHOCTh B
obmacth (U3UKK ©W aCTPOHOMHH, BBIABIATH IPOOJIEMBbI, CTaBUTh U
dbopmMyIUpoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSTEIIbHO COCTABJIATH TUIAH PEIICHUS PACUETHBIX M Ka4CCTBEHHBIX
3a/ay, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM;



paclMpaTh paMKd  y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO JIPYAUIMU B 00J1acTU
(¢U3MKH, TOCTOSHHO TIOBBIIIATH CBOM O00pa30OBaTeNbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B IESATEIBLHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIQJIETh HAaBBIKAMU TIO3HABATEIbHON pediaeKcur Kak OCO3HAHUS
COBEpILAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh TPHUEMBI pedekcuu Il OICHKW CHUTyallud, BBIOOpa
BEPHOT'O PELIECHUS;

YMETh OICHUBATh PUCKU W CBOECBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrHX IpU aHAIM3E PE3yJIbTaTOB
NEeSATENBHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI W aApPryMEHTHI JIPYTUX MpPU aHAJIM3E PE3yJIbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B nponecce 10cTHkeHUs: IMYHOCTHBIX PE3YIbTaTOB OCBOECHHUSI IPOTPAMMBbI
no Qusuke s YpPOBHS cpeaHero oOmiero oOpa3oBaHUsS Yy OOyYaromuxcs

COBEPIICHCTBYETCS HYMOIMOHATbHBIH WHTCIIJICKT, IPEIoJIararoIui
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIET0  CIHOCOOHOCTh  TOHUMAaTh  CBOE

HSMOLIMOHAIIBHOE COCTOSIHUE, BUJETh HANpPaBJICHUS Pa3BUTHSA COOCTBEHHOMU
AMOIIMOHAJILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTH aJalTUPOBAaThCA K
HSMOLIMOHAIBHBIM HM3MEHEHUSIM U TPOSBIATH THMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEHW MOTHUBALIMM, BKIIFOYAIOLIEN CTPEMIICHUE K JOCTHMIKEHUIO LIEIIN
U yCIIEXy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHHE ACHCTBOBATh UCXOS U3 CBOUX
BO3MOKHOCTEH;



OMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMATh  3MOIMOHAIHLHOE
COCTOSHUE JpPYTHX, VYYWATHIBaTh €0 TPH OCYIIECTBJICHUW OOIICHUSA,
CITOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUS C APYTUMU JIIOJBMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(JIMKTHI.

HNPEAMETHBIE PE3YJIbTATDBI

K konimy oOyuenuss B 10 kiacce mpenMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaThb CPOPMUPOBAHHOCTH Y O0YUAIOUTUXCSI YMEHHIA:

JE€MOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HayyHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON €A TEIbHOCTH JIOIEH;

YUUTHIBaTh TPAHUIBI TPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJICICH:
MaTepuaibHas TOYKa, WHEpLMaJbHAs CHCTeMa OTCuéTa, aOCOJIOTHO TBEpAOE
TEJO, UACANBHBIM Ta3, MOJEIN CTPOEHUS ra3oB, KHUAKOCTEH W TBEPABIX Tell,
TOUEYHBIN SJIEKTPUUECKUN 3aps/] IPU PELICHUH PU3NYECKUX 3a/1aY;

pacrio3HaBath (U3WUYECKUE SIBJICHUSA (MPOLIECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH CTPOECHUS
BELIECTBA U  JJIEKTPOJMHAMHUKH: DPABHOMEPHOE M  PABHOYCKOPEHHOE
OpSMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE TaJieHue Tell, JBWXKEHHE 10
OKPYXHOCTH, HWHEpUUs, B3auMoOJeWcTBHE TeJ, Jauddys3us, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUJKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXIAEHUH), TEIJIOBOE PABHOBECHUE, UCIAPEHUE, KOHACHCAIIMS,
IUIaBJIEHUE, KPUCTAIIM3allus, KUIEHUE, BJIAXKHOCTh BO3]yXa, IOBBIIICHHUE
JaBJICHUS Ta3a MpPU €ro HarpeBaHMU B 3aKPbITOM COCYJE€, CBSI3b MEXKAY
napamMeTpamMu COCTOSIHMS ra3a B  H30MpOLEccax, »JJIEKTpU3alus Tell,
B3aUMO/JICCTBUE 3aPsII0B;

OTHCHIBATh MEXaHUYECKOE JBUKEHHE, UCTIONb3Ys (PU3NYECKUE BETUUYHUHBIL:
KOOpJIMHATA, IyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUIIA,
UMITyJIbC ~ TeJa, KWHETHYeCKas  JHeprusi, TMNOTEHUUaJbHAas  DHEPTHUf,
MexaHudeckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUU MPaBUIBHO
TPAaKTOBAaTh (DU3MUECKHUI CMBICI UCTOJIB3YEMBIX BEIWYMH, UX O0O3HAYCHUS U
€IMHHULIbI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE TaHHYIO (PU3MUYECKYIO BETUUHHY
C IpYTUMU BEJIMYMHAMY;

ONMKCHIBATh M3YYECHHbIE TEIJIOBbIE CBOWCTBA TEJ W TEIUJIOBBIC SIBJICHMUS,
UCTOJIb3Ysl (PU3MUYECKUE BEJIUYMHBL: JABJIEHUE Tra3a, TeMIlepaTypa, CpeIHss



KHHETUYECKast SHEPIUs Xa0THUYECKOTO JBUKECHUS MOJIEKYI,
CpeAHEKBAApaTUUYHASI CKOPOCTh MOJEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora Taza, KOIPPHUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOTO
JBUTATENS; TPU ONMUCAHWW TIPABUIBHO TPAKTOBATh (PU3WYECKHA CMBICT
UCIOJIb3yEeMbIX BEJIMYUH, WX OOO03HAUEHHUS M EIUHUIBI, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMUMHAM;

ONUCHIBATh  M3YYEHHBIE  DJEKTPUUECKHME  CBOICTBA  BeIlIECTBA U
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIONB3Yysl (PU3MUECKHE BEITMYNHBI:
BJIEKTPUYECKUU 3apsl, SJEKTPUUECKOE TOJIE, HAPSXKEHHOCTD TOJISI, TOTECHIINA,
Pa3HOCTh TOTEHIIMAJIOB; MPH OIMWCAHWU TPABUIBHO TPAKTOBATh (U3UUECKUI
CMBIC]I HCTIOJb3YEMBIX BEJIMYMH, UX OOO3HAYCHUS W EJUHUIIbI; YKa3bIBATh
bopMyJibl, CBS3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEJIMYUHY C JAPYTUMU
BEJIMYUHAMU;

aHaMM3UpoBaTh  (U3UYECKHME TPOIECChl M  SIBIICHUSA, HCHOJB3Ys
¢du3ruecKre 3aKOHbI W MPHUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHHUS MEXAaHWYECKOW HSHEPTrUH, 3aKOH
COXpPAHEHUSI UMITYJIbCA, MPUHIUIT CYNEPHO3ULIMU CUJI, IPUHLIUI PAaBHOMPABUS
MHEPUUAIBHBIX CHUCTEM OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYIO TEOPUIO
CTPOCHMS BELIECTBA, Ta30BbIE€ 3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOU IHEPTHUU
TETJIOBOTO JIBM)KEHUS MOJIEKYJI ¢ aOCOJIOTHOM TeMIEepaTypoid, MEepBbIM 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHECHMS SJIEKTPUUYECKOTO 3apsana, 3akoH Kyiona,
MIPU ATOM pPa3auyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE
BBIPAKEHUE U yCIIOBUA (TpaHUILIbI, 00JIaCcTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC TMPHUHIUIIBI JIEHCTBUS MAIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyvarh YCJIOBUS WX 0O€30MaCHOTO MCIOJIb30BaHUS
B IIOBCEIHEBHOM KU3HU;

BBITIOJHATh DKCIEPUMEHTHI IO HUCCIAEAOBAHUIO (DU3UYECKUX SBJICHUU U
IPOLIECCOB C MCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH, MPU 3TOM
dbopmynupoBath mpoOieMy/3aady W THUIOTE3y YYEOHOTO DSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOIUTH OMBIT H
bopMyIUpPOBaThH BHIBOJIHI;

OCYILIECTBIIATh MPSAMBIE U KOCBEHHBIE M3MEPEHUsI (PU3MUECKUX BEJIUYMH,
Py STOM BBIOUPATh ONTUMAIBHBIA CHOCOO W3MEPEHUST W UCIOJIb30BATh
M3BECTHBIE METOJIbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (PU3MYECKUMH BEIMYMHAMU C
WCIIOIb30BaHUEM TPSIMBIX W3MEPEHUMN, TPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY,
buKcUpoBaTh pPe3yIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B
BHJIe TaOJHII U TPAPUKOB, AENaTh BEIBOBI IO pe3yIbTaTaM UCCIICIOBAHMUS,



coOmro1aTh mpaBuia 0€30MacHOro Tpy/la P MPOBEICHUU UCCIIEI0BaHUN
B paMKaxX y4yeOHOTO SKCHEpUMEHTa, Y4EOHO-UCCIEIOBATENbCKON U MPOEKTHOM
JNEATeIbBHOCTY  C  HUCIOJB30BAaHUEM  HU3MEPUTEIBbHBIX  YCTPOWCTB U
71a060paToOpHOTO 000PYTOBAHUS;

pemiaTh pacu€THhlE 3aJayd C SBHO 3aJaHHOW (PU3UYECKONW MOJEINbIO,
UCIOJIb3Ysl (PU3MUYECKHE 3aKOHbl M TMPUHIMUIBI, HA OCHOBE aHajiu3a YCIIOBUS
3a/1auyu BHIOMPATh (DU3UYECKYI0 MOJECIb, BBIACIATh (DU3UUCCKHE BEIMYUHBI U
dbopMynbl, HEOOXOIUMBIE IS €€ PelICHUs, TPOBOAUTL PACUETHl M OIICHUBATH
PEaTbHOCTh MOTYYECHHOTO 3HaYEHUS (PU3NIECKON BEITMUNHEI;

pemarb KaueCTBECHHbIEC 3a/1a4H: BBICTPanBAaTh JIOTHYECKHU
HEMPOTUBOPEUYUBYIO IEMIOYKY PACCYXKIACHUW C OMOPOM HA M3YUYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS;

WCTIONB30BaTh  MPU  PEIICHUH  y4eOHBIX  3a7a4  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE ~ TEXHOJOTUU [ MOUCKa, CTPYKTYypHUpPOBaHUS,
UHTEPNpETallid W  TPEJCTaBlICHUS y4eOHOM ©  Hay4YHO-TIOMYJISIPHOMN
uHboOpMaIlUK, TOJYYCHHOW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHaJIM3UPOBATh MOTy4aeMyto HH(OpMaIIUIO;

MPUBOJUTL MPUMEPHl BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHUE IMPOIIECCOB OKPYXKAIOIIErO0 MHpA, B
pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

HCTIOJIBL30BaTh TEOPETUUECKUE 3HAHUS N0 (PU3HMKE B TOBCEIHEBHOM KU3HU
st obecrieueHus 0e30macHOCTH  THpu  oOpamieHMd ¢ npubopamMu U
TEXHUYECKUMU YCTPONCTBAMHU, JIJIsl COXPAHEHUS 3/I0POBbsS U COOJIIOACHUS HOPM
AKOJIOTMYECKOT0O MOBEICHUS B OKPYKAIOIIEH Cpelie;

paboTaTth B TPYIIE C BBIIOJTHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IJIAHUPOBaTh PabOTy TPYMIbl, PallMOHAIBLHO pacHpeAcssiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCATEIBHOCTh B  HECTAHJAPTHBIX CUTYyallUsX, aJCKBaTHO
OLIEHMBATh  BKJAJ  KaXJOTO0 M3 YYaCTHUKOB TPYIIbl B  pELICHHE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUI:

JEMOHCTPUPOBATh HAa MpUMEpPaX pojib U MeCTO (PU3UKU B POpMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUDPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B TPAKTUYECKON AEATEIBHOCTH JIFOJEU, LIETOCTHOCTh U €IUHCTBO
(du3nUecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEUHBIN DJIEKTPUYECKUW 3apsifi, JIyd CBE€TA, TOYCYHBIM HCTOYHUK CBETA,



sfepHass MOJENb aToMa, HYKJIOHHAas MOJENbh aTOMHOTO sjipa TPH PElICHUH
dusznyecKkux 3amay;

pacrio3HaBath (pU3WUYECKUEe SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMHKHA W KBAHTOBOW (U3HMKHU: DJIEKTPUUYCCKAs
IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKA,
B3aMMOJICHCTBHE MAarHUTOB, DJJIEKTPOMAarHUTHAas  WHIYKIUS, JICHCTBUE
MarHuTHOTO TIOJ1 HAa TPOBOJHMK C TOKOM W JABWXKYIIUHCA 3apsf,
ANIEKTPOMATHUTHBIC KOJICOAHUS M BOJHBI, MPSMOJMHEHHOE PACIPOCTPAHCHHE
CBETa, OTpaKCHHUE, MpeIoMIIeHNE, nHTepdepeHIus, MPPaKkIus U TOIIPU3ALUI
CBeTa, TUcTepcus cBeta, poTodniekTpuaeckuit 3G dext (hororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHUE JIMHEMYAaTOTO CIEKTpa aromMa BOJOpOja,
€CTECTBEHHAs U NCKYCCTBEHHAS PaTHOaKTHBHOCTB;

OMKCHIBATh M3yYCHHBIEC CBOMCTBA BEMIECTBA (JIEKTPUUECKHIE, MaTHUTHBIC,
ONTHYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3IMYHBIX  Cpel) W
AIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONIB3Y (PU3NYECKUE BEIIUYUHBI:
ANEKTPUYUECKUH 3apsl, CUJIa TOKA, FICKTPUIECKOE HANPSHKEHHE, DIIEKTPUIECKOE
COTIPOTUBJICHUE, Pa3HOCTh IOTEHIIMAJIOB, J3JIEKTPOABWKYIAsS CHja, paboTa
TOKa, WHAYKIHUS MAarHuTHOTO Tojis, cuina Awmmnepa, cuna Jlopenua,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH,
NEPHUOJ U YacTOTa KOJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
MpoIecce TapMOHWYECKUX  OJEKTPOMArHWTHBIX  KojieOaHWi, (oKycHOe
PACCTOSTHUE W ONTHYECKas CHjla JIMH3BI, IPH ONMUCAHUU MPaBUILHO TPAKTOBATH
(U3UYECKUIT CMBICIT WCIOJIb3YeMBIX BEJIMYHMH, WX OOO3HAYCHUS W EAMHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JaHHYIO (U3UYECKYI0 BEIUYUHY C
JIPYTUMHA BETTMYNHAMU;

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS M TPOIECCHI, HMCIOIB3YS
(¢u3HYecKre BEIMYHMHBI: CKOPOCTh 3JIEKTPOMArHWUTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTUs W UMMYJIhC (OTOHA, MEPUOJ TOJIypacraaa, dHEPrHs
CBS3M ATOMHBIX SJIep, NPH OINKCAHUU TPaBUIBLHO TPAKTOBATh (PU3UUECKUIA
CMBICJI HCTIOJB3YEMbIX BEJIMYWH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
(GOopMyIBI, CBS3BIBAIOIINE JAaHHYI (U3HYECKYIO BEIWYUHY C JPYTUMH
BEJTMYMHAMHU, BBIYUCIIATH 3HaUCHUE (PU3UYECCKON BEIIMUNHBI,

aHAMM3UpOBaTh  (DU3UYECKHME TPOIECChI W SIBICHUS, HCIOIB3YS
¢du3nuecKre 3aKOHBI U MPUHIUILL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIHLHOTO U
napaJiIeIbHOTO COCAWHCHHUS TPOBOJAHHMKOB, 3akoH JDkoyms—Jlenna, 3akoH
AIIEKTPOMATrHUTHON WHAYKIIMU, 3aKOH TPSIMOJUHEHHOTO pPacIpOCTPaHCHUS
CBETa, 3aKOHBI OTPAXCHHS CBETA, 3aKOHBI IPEIOMIICHUS CBETa, yYpaBHCHHE
OuiHmTeHa 11 PoTo3PdeKTa, 3aK0OH COXPaHEHUSI SHEPTUH, 3aKOH COXPAaHEHUS



UMITYJIbCA, 3aKOH COXPAHEHHUsS JJIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHEHHS
MacCOBOTO YHCJIA, MOCTYNaThl bopa, 3aKoH pajiMOaKTUBHOTO pacmnajaa, Mpu 3TOM
pasnuyaTh  CJIOBECHYIO (OpPMYJIHpPOBKY 3aKOHA, €ro MaTeMaTH4YecKOoe
BBIPA)KEHHE U YCIOBHS (TPaHUILIbl, 00JJACTH) NPUMEHHUMOCTH;

OMpeNeNsaTh HalpaBlieHWEe BEKTOpa HWHAYKIWA MAarHUTHOTO  IOJIS
IPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M OIHUCHIBATh M300pa)K€HUE, CO3/1aBAEMOE IJIOCKUM 3E€pKajoM,
TOHKOH JIMH30M;

BBITIOJHATh IKCHEPUMEHTHI 10 HUCCIECIOBAHUIO (U3MYECKUX SIBICHUNA U
IIPOLIECCOB C MCIOJB30BAHMEM IPSIMBIX U KOCBEHHBIX M3MEPEHUM: MPU 3TOM
GopMynupoBath MpoOieMy/3aiadyy M TUIOTE3Y Y4eOHOro HSKCIEPHUMEHTa,
coOHpaTh YCTAaHOBKY W3 NPENJIOKEHHOIO O0OpYAOBAaHMS, MPOBOJUTH ONBIT U
bopMyIUpPOBATH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUYHH,
OpyU STOM BBIOMPATh ONTUMANBHBIM CHOCOO HM3MEpPEHUST M UCIOJIb30BATh
U3BECTHBIE METO/BI OLICHKN ITOTPELIHOCTEN N3MEPEHMI;

UCCJIEI0BAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJb30BAHHEM
NPSMBIX W3MEPEHUN: MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIIMUMH B BUJE TAOIUI] U
rpaduKoB, AeNIaTh BHIBOBI [0 pe3yIbTaTaM UCCIIEIOBAHMS;

coOJiroaTh paBuUiia 0€30MacHOro TPy/la MpU MPOBEACHUN UCCIICIOBAHUI
B paMKax y4yeOHOT0O 3KCHEpUMEHTa, YYEOHO-HCCIEA0BATENbCKON U MPOEKTHON
NEeSATEIbHOCTH €  HCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOMCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

pemarh pacuéTHhIE 3aJadd C SBHO 3aJaHHOW (PU3UYECKONW MOJIEINbIO,
UCIIONB3ysl (PM3UYECKUE 3aKOHbl M NPHUHIIMIBI, HA OCHOBE aHAM3a YCJIOBHS
3a/1la4yu BbBIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U
dbopMybl, HEOOXOIUMBIE 711 €€ PEIIeHUs], TPOBOJUTh PACUEThl U OIEHUBATH
pPEaTbHOCTh MOTYYECHHOTO 3HaYeHUST (DU3UIECKON BEITMUNHBI;

pemarb KaueCTBEHHbIC 3a/1a4H: BBICTPAUBAaTh JIOTUYECKHU
HEMPOTHUBOPEUMBYIO LIETIOUYKY PACCYXKIEHUN C OMOPON HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBJICHMUS;

UCIIONb30BaTh  NPU  pEIIEHMH  y4eOHBIX  3a7ad  COBpPEMEHHbBIC
uH)OpPMAITMOHHBIE  TEXHOJIOTMH  JJIi  TIOMCKA, CTPYKTYPHUPOBaHUSI,
UHTEpNpETallud W  MPEJCTaBleHUs y4eOHOM H  Hay4YHO-TIOMYJISIPHON
uHpopMaIMK, TOJYYEHHOW M3 paA3JIMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HHPOpPMaALIUIO;



OOBSACHATh NPHUHLMIIBI ACHCTBHS MAaIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3iauyaTh yCIOBUS HUX O€30MaCHOTO  MCIOJb30BaHUS B
MMOBCEHEBHOM JKH3HM;

NPUBOIUTH TMPUMEPHl BKIAJa POCCHUCKHX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHUE MPOLIECCOB OKPYKAIOIIETO0 MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (DU3UKE B MMOBCEIHEBHOMN KU3HU
g obecrmeueHus: 0€30MacHOCTH TpuU  OoOpamieHHMH C mOpudbopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, AJISi COXPAHEHHsI 3JOPOBBS U COOIIOICHUS HOPM
HKOJIOTMUYECKOTO MOBEJECHUS B OKPYKAIOILEH CpeJie;

paboTaTh B TpYyIIE C BBIIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMIbBI, PAMOHATBHO PACIPEAETATh OO0S3aHHOCTH U
IUTAHUPOBATh  JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYallUsAX, aJIeKBaTHO
OLICHMBATh  BKJIAJ KaXIOTO M3 YYaCTHUKOB TPYNIbl B  pPELICHUE
paccMaTpuBaeMoi poOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/m P Konrpouabsnbie | IIpakTuyeckue (up )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
bubnunoreka LIOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6nmorexa LIOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bubnmorexa LIOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON 9 1 bubmmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
but6mmorekxa [IOK
2 1 1
3 OCHOBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoteka [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 IEPEXOBI

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

Hroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bubnunorexa LIOK

41 MEKTPOCTATHIA 10 https://m.eds00.ru/7f41bf72
4.9 [TocTostHHBIM 3NeKTpUYeCKUd TOK. ToKu 12 bubmmoreka [JOK

' B Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PesepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KITACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne ni/m P Konrpoabnsie | IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe noje. IIeKTPOMarHuTHAs 11 1 3 bubnnoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHW4eCcKue U SJIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢
99 MexaHnu4yecKue U 3JIEKTPOMAarHUTHBIE 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
2. 1
3 Onriia 0 3 https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 24
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crieNMAIBbHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHThI KBAaHTOBOM ONTHUKHU 6 bu6mmoreka [IOK



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 [IOK
4.2 Crpoenme aToma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 371pO S https://m.edso0.ru/7f41c97c
Utoro no pazneny 15

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPUIUKU 7 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOUIEE IIOBTOPEHUE
bu6mmorexa [IOK
6.1 Obobuiatowee nosToperHe 4 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 4
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



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 IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IIpakTnueckue
n/n Bcero u3yuyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
®du3uka — HayKa 0 IpHUPOL.
1 Hayunsie MeT(})’K Bl nofHell)HI/Iﬂ 1 bubmmorexa [TOK
ya A https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Pois 1 MecTo du3uku B
OPMHUPOBAHHH COBPEMEHHOM
2 I(fap HOII)>'I KapTHUHBI I\fﬂ a, B 1 bubmorexa HOK
i pv pa, https://m.edsoo.ru/ff0c33e6
MPAKTUIECKON JAeSITeNbHOCTH
Mroaeu
MexaHn4ecKoe ABMKCHHE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
nerokenusd. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMepHOE npsMoIMHENHOE 1 bubnuoreka [IOK
JIBIDKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSIMOJIMHEHHOE 1 bubnnoreka [JOK
JIBIDKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHre. Y CKopeHue 1 bu6mmorexa [IOK
CcBOOOIHOTO MaJAEHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuueiinoe 1BuxeHHeE. 1 bubnnorexka [JOK



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

JIBr>KeHHEe MaTepUaIbHOU TOYKHU 110

https://m.edsoo.ru/ffOc3ada

OKPY>KHOCTH
IIpuHLUII OTHOCUTEIBHOCTH
8 I'amnes. aepuuanbHbIe CUCTEMBI bubmorexa [IOK
' puu https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akoH HproToHa
Macca tena. Cuna. [Ipuniun
9 cynepno3uiuu cuil. Bropou 3akoH bubmorexa HOK
yHep H ' p N https://m.edsoo.ru/ff0c3be8
HproToHa 11 MaTepuanbHOW TOYKH
10 Tpernn 3akoH HproToHa st bubnunoreka [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTCHHS.
11 Cuia tsoxectu. IlepBas bubmorexa LIOK
P https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduument
13 TpeHus. Cuiia COpOTUBIIEHUS TPU bubnnoreka [JOK
NIBIDKECHUH TeNa B JKUJIKOCTHU W https://m.edsoo.ru/ff0c3f76
rase
[TocTymarenbHOE U BpamareabHOe
JBUKEHHE a0COTIOTHO TBEPAOTO
14 Tena. MomenT cuiibl. [1nedo cuibl bubmorexa HOK
' ' i ' https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUSI TBEPIOTO
Tena
15 NMnynbc maTepuanbHON TOUKH, bubnuoreka [IOK

CUCTCMbI MAaTCPHUAJIBHBIX 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
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Nmnynbe cuitbl. 3aKOH COXpaHEHUs
MITyJbca. PeakTuBHOE IBUKEHHE

16

PaGoTta u MOIITHOCTH CHITBIL.
Kunernueckas sHeprust
MarepuaibHOW Touku. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTruu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

IloTeHunanpHas SHEPTHUs.
[loTeHunanpHas 3HEPIrUst yupyro
ne(popMHUPOBaHHOW NIPYKUHBI.
[ToreHmanpHas 3Heprus Teyna
BOJIM3U OBEPXHOCTH 3eMIIU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanabHBIE U
HeIoTeHIMaIbHbIE CHIIBI. CBSI3b
paboThl HEMOTEHITUATBHBIX CHUJI C
U3MEHEHHEM MEXaHHMUYECKOU
SHEPTUH CUCTEMBI TeN. 3aKOH
COXPAHEHUS MEXAHUYECKOU
JSHEpPruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHnas pabora
«HccnenoBanue cBs3u pabOThI
CHJTBI C I3MEHEHHEM MEXaHUIECKOH
SHEPIUu Tella Ha IpuMepe
pacTsHKEHHS PE3HHOBOTO KTyTa

20

Kontponbnas padoTa mo teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS

bu6mmorexa [IOK



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

MOJIEKYJIIPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Hudbdy3us

https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U

B3aMMOJIEMCTBUS YaCTHUI] BEIIECTBA.

Mopenu cTpoeHHs Ta30B,
KUIKOCTEH U TBEPABIX TEI

23

Macca monexyn. KonnyectBo
BemectBa. [locTosstHHAs ABoraapo

24

TemnoBoe paBHOBECHE.
Temneparypa u e€ uzamepeHue.
[IIxana remneparyp Llenscus

25

Wneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomtoTHas TemrepaTypa Kak
Mepa CpeIHEN KHHETUYECKOM
SHEPTUH JIBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Krnaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanpToHa. ['a30BbIe 3aKOHBI

28

JlaGopatopHnas pabora
«MccnenoBanue 3aBUCUMOCTH
MEXy apaMeTpaMH COCTOSTHHS
Pa3pexeHHOTo ra3a

29

N3omponeccel B nealbHOM rasze u
uX rpauueckoe npecTaBieHne

bubmuorexa [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

Buytpennss sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
CIIOCOOBI €6 U3MEHEHNUS.

bubmuorexa [JOK

30
KomnyecTBo TemioTs! u padora. https://m.edso0.ru/ff0c5952
BuyTpennss sneprus
OJIHOATOMHOTO HJICAIbHOT'O Ta3a

bubmuorexa [JOK
31 B
HARL TeTLIonepeaatt https://m.edsoo.ru/ff0c5c36
VY enpHas TEMJIOEMKOCTh BEIIECTBA.

39 KonuuecTBo TemnoTs! npu bubnuorexa [JOK
Tertonepenaye. AnunabaTHbIN https://m.edsoo.ru/ff0c5c36
rporecc

33 [TepBblii 3aKOH TEPMOAMHAMUKH U bubnunoreka [JOK
€ro IIpUMEHEHNE K U30IIpoleccaM https://m.edsoo.ru/ffOc5efc
Heo6paTumocTs nporeccoB B

34 npupojie. Bropoii 3akoH bubmorexa HOK

PHpOAS. BTOP https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH

35 [Mpunnun nevicteus u KT bu6nmoreka [JOK
TEIJIOBOM MalllWHbI https://m.edsoo.ru/ff0c600a

36 uxn Kapnao u ero KIT/]

37 DKOJOrH4ecKHe MpoOIeMbl
TETUTOHEPTETUKH
O6o0maromuii ypok

38 «Moutekys Has}llp ¢usnka. OCHOBBI bubmorexa HOK

yop ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI)
39 KonTponbHas padboTa 1mo Teme bubmmoreka [JOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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«Monexynspaas ¢puzuka. OCHOBBI
TEPMOJIUHAMUKIY

https://m.edsoo.ru/ff0c6a50

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.

bubmuoreka [JOK

40
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoIIoTHAs M OTHOCUTEIbHAS
41 BJIAXKHOCTH BO3ayxa. HaceIeHHbIi buGnnorexa LIOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimyeckue u
amopdHbIe TeIa. AHU3OTPOIHS
42 CBOUCTB KpucTaAJUIOB. JKukue Bubmorexa ITOK
P ' a https://m.edsoo.ru/ff0c65f0
Kkpuctayibsl. CoBpeMEHHbIE
MaTepuabl
[InaBneHue n KpUCTATUIU3ALIMSL.
43 V nenpHas TEI0Ta [IABICHUS bubmorexa [IOK
a ) https://m.edsoo.ru/ff0c6708
CyOnumariust
bu6mmoreka [IOK
44
VpaBHCHNC TEILIOBOTO Oananca https://m.edsoo.ru/ff0c6820
DnexTpu3anus Tel. INeKTPUIECKUN
45 3aps. JIBa BUa DJIEKTPHUECKUX bubmmorexa [TOK
AL g p https://m.edsoo.ru/ffOc6bcc
3aps/ioB
[TpoBOAHWKY, TUIIEKTPUKH U
46 MOJIYTIPOBOTHUKH. 3aKOH bubnuoreka [IOK
COXPAHEHUS JICKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
B3aumopeuncTBue 3apsaioB. 3aKkoH
- . bubmuotexa [JOK
47 Kynona. ToueuHbIH 371€KTPUUECKUN

3apsin

https://m.edsoo.ru/ffOc6ced
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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

Hanpsyk€HHOCTB JIEKTPUYECKOro
nosist. [lpuHnun cynepno3unuu
AJIEKTPUYECKUX MoJen. JInnun
HANPSHKEHHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6df2

49

Pabota cwit aiexkTpocTaTHiaeckoro
noist. [Torennuan. PasHocth
OTEHIMATIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

50

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU B
QJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJIGKTPI/I‘IGCK&SI IMPOHUIACMOCTD

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoeémkocTsb. Konnencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIEeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCaTopa. DHEeprus
3apsKEHHOr0 KOHJEHCaTopa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopHnas pabora "N3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[IpuHIMIT NENCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJILHOTO
anmapara, CTpyMHOro pHHTEpA.
DIeKTpoCTaTUYECKas 3allNTA.
3a3emIIeHue AIIEKTPOIpruOOpPOB

55

DIIEKTPUYECKHM TOK, YCIIOBHS €70
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conporusnenue. 3akon Oma it
ydacTka Ienu



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

[TocnenoBarenbHOE, NapaUIEIbHOE,
CMEIIaHHOE COEIMHEHNE
npoBoAHKUKOB. JlabopaTtopHas
pabota «3yueHune cMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

Pa6ora u moutHOCTH
3JEKTPUUYECKOT0 TOKA. 3aKOH
Jxoynsa-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 NOJIHOU
(3aMKHYTOM) 2JIEKTPUUECKOM ILIETIH.
Kopotkoe 3ambikanue.
Jlaboparopnas pabota «3mepenue
OJIC ncToyHMKa TOKA B €T0
BHYTPEHHETO COMPOTHUBICHUS

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHblit ypok. KonTposbHas
pabota o Teme
"OnexTpoauHamMuka" /
Bcepoccuiickas mpoBepodHas
paborta

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o0maromuit ypok
«DQIEeKTPOIMHAMUKAY /
Bcepoccuiickas npoBepouHas
paborta

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

61

DIeKTpOHHAas TPOBOIUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTD
COIPOTUBIICHUS METAIIJIOB OT
TEMIIEPATYPBL.



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

CBepXIpoBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.

62 . 1
CBoucTBa 3JIEKTPOHHBIX ITyUYKOB
[TonmynpoBOIHUKH, UX COOCTBEHHAS

63 Y TIPUMECHas MTPOBOIUMOCTb. 1 bubnmoreka [JOK
CaoucTBa p—N-nepexoja. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPEI
DJEeKTPUYECKUHU TOK B paCTBOPAX U
pacraBax 3J€KTPOJIUTOB. bubnuorexa [IOK

64 1
DJIEKTPOJIUTUYECKAS TUCCOIUAIIUS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTPUYECKUH TOK B raszax.

65 CamMoCTOSTEIbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIA pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DnexTpuyeckue nprudopsl U

66 YCTPOMCTBA M X MPAKTUYECKOE 1 bubnuotexa [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHOCTH
KonrtponbHas pabora no Teme

67 «Quekrpocratuka. [TocTosHHBIM 1 bubnuoreka [IOK
JJIEKTpUYECKUl TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»

68 PezepBHblit ypok. O6o0marommii 1 bubnuoreka [IOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c82ba
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[TPOTPAMME




11 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
(]
Jrj;n Tema ypoxka Beero KonTpoabubie | IlpakTuueckue fl[:;‘?eﬂl/lﬂ :)I;I[()l;l;z?;fenbnme
padoTbI padoTbI pecypeni
ITocTossHHBIC MAarHUTHI U UX

1 B3auMoOJIcicTBYE. MarHUTHOE MOJIE. 1 bubnunoreka LIOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edso00.ru/ff0c9778
JIuHUY MarHUTHOW MHAYKLIUU
MarauTHo€e 1oJie MPOBOIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubmmoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHas padora «M3yueHue

3 MarHIETHolso HOE}I KaTymKI/Iy: 1 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBMEe MarHUTHOTO II0JIS Ha
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmnorexa [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBEe MarHUTHOTO II0JIS Ha
5 JBHKYILYIOCS 3apsSKECHHYIO 1 bu6muoreka [JOK

yactuiy. Cuna Jlopenna. Pabora
cuisl JlopeHna

https://m.edsoo.ru/ff0c9df4



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

DNIeKTpOMarHuTHasE MHYKITHUSI.
[ToTok BEKTOpa MarHUTHOMN
uHaykiuu. DJ1C uaaykuuu. 3aKoH
3JIEKTPOMArHUTHON MHIYKIIMU
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHOW WHIYKITHH)

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

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOT'O TOJISl KaTyUIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10J1e

bubmuoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpoiucTBa U ux
[IPUMEHEHHUE: ITIOCTOSIHHBIE
MarHuThbl, JIEKTPOMAarHUTHI,
3JIEKTPOJABUIATEIb, YCKOPUTEIN
3JIEMEHTapHBIX YaCTHII,
WHIYKINOHHAs I1eYb

10

Ob6o6maromuit ypok «MarautHoe
noJje. DIEeKTpOMarHuTHas

WHIYKIUS)

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarsauTtHoOe 1ose.
SHGKTpOMaFHI/ITHa?I HUHAYKOUA

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUUECKHE
koseOanus. 'apmoHnyeckue

but6mmorekxa [IOK
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

KosieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaineHue 3Hepruu

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproJia MajblX KoJIeOaHu rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCChI
rpy3a»

14

KonebaTenbHBIH KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
K0JIeOAaTeTbHOM KOHTYDE.
AHaIIOTHSI MEXITY MEXaHHYECKUMH
U JIEKTPOMAarHUTHBIMU
KOJIeOaHUAMU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAHEHUS SJHEPTUU B UACATBHOM
KOJIe0aTeIbHOM KOHTYpE

bubmmoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX1eHHbIE
MEXaHUYECKUE KoJIeOaHMsl.
Pe3onanc. BeiHykxneHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CuHyconaIbHBIN TEPEMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U

but6mmorekxa [IOK
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

I[eI/IVCTBYIOH.Iee 3HA4YCHHUEC CUJIBI TOKA
W HAIIPpSKCHUA

18

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

VY CTpoicTBO U MPAKTUYECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO
3BOHKA, FeHepaTopa MepeMeHHOTr0
TOKa, JIMHUH dIIeKTporepead

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

20

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUHU.
KynbTypa ncnosib3oBanus
AIEKTPOIHEPTUU B MOBCEAHEBHOU
JKU3HU

21

MexaHnueckne BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHMs U
JUTMHA BOJHBL. [lonepeunsie n
IIPOJIOJILHBIE BOJIHBI

bubmmoreka IIOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcccOc

23

DNEKTPOMarHUTHBIE BOJIHBL, UX
CBOMCTBA U cKopocTs. [Ikana
OJICKTPOMAriMuTHBIX BOJIH

bubnmnorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIMTIBI paTHOCBS3U U
TCIICBUICHUS. PaSBI/ITI/Ie Cpe)ICTB
cBs3u. Pagnosiokamnus



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

KonTponpHas padota «Konebanus

bubnunorexa LIOK

25
Y BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoOCTpaHEHUE
26 CBETa B OJHOPOJHOU Cpeje. bubmmoreka [JOK
Todeunslii KICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHnus cera. [loctpoeHnue bubmorexa HOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXEHUH B IJIOCKOM 3€pKajie
[Ipenomnenue ceera. [TomHoe
28 BHYTPEHHEE OTpaKCHUE. bubnuoreka [IOK
[IpenenbHbIA yroa noaHoro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
29 JlabopaTtopHas pabota «3mepenue bubmuoreka [IOK
MOKa3aTelis MPEeJIOMIICHHS CTEKIIAa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxenuit
30 B irH3e. DOpMyIia TOHKOW JTHH3BI bubmorexa [IOK
- TOPMY, ’ https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGoparopHas paboTa
31 «HMccnenoBanue CBOMCTB
U300paXeHH B TUH3AX)
Hucnepcus cera. CrosXHbIH
39 cocraB Oenoro cBeTa. L[Ber.
JlaGopartopHas paboTa
«Habmronenne mucriepcuu cBeTay
bu6 OK
33 WuTepdepenmus crera. uosmorexa I1

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

Hudpakuus cera.
Judpakumonnas pemeérka

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

bubnunorexa LIOK

34
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsl U

35 YCTPONCTBA U YCIIOBHSI X
0e30MacHOro0 MpUMEHEHUS
['paHuIBl TPUMEHUMOCTH

36 KJIaCCUYECKOU MEXaHHUKH. bubmuoreka [{OK
[TocTynatel cieniuanbHOU TEOPUHU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIbHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. 3aMeIJICHHUE bubmmorexa LIOK

P ) https://m.edsoo.ru/ffOcfad2
BPEMEHHU U COKPAIICHHUE ITTUHBI
DHeprus U UMIYJbC

38 peNSITUBUCTCKOU yacTUllbl. CBA3b bubmmnoreka HOK
MAaCCBhI C SHEPTUEH U UMITYJIHCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKos
Konrtponbnas pabora «OnTuka.

39 OCHOBEI ceHaIbHON TEOPHUH bubnmorexa [IOK

p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH»

40 ®otonsl. opmyia [1nanka. bu6muoreka [JOK
OHeprust 1 UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE BuG OK

41 doroaddexra. OnpiTer A. T nomorexa L

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 portodddexra. YpaBHEHHE

bubnunorexa LIOK

42 OunmrerHa s Goroaddexra.
aut Gotood https://m.edso0.ru/ff0d015e
«Kpacnas rpanuma» ¢potodrddexra
Jasnenne ceera. Onbrtel I1. H.
43 JlebGeneBa. XuMHUYECKOE ICHCTBUE bubmmorexa [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHU4yecKkue ycTponucTBa 1
44 MIPaKTUYECKOE TPUMEHEHHUE:
dboTo31eMeEHT, GOTOIATUHK,
COJTHEYHas OaTapesi, CBETO IO/
45 Pemienue 3anay 1o teme bubmuoreka [{OK
«IeMEHTBI KBAHTOBON ONITHUKH https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OTBITHI
46 Pesepdopna no paccesnuio a- bubmmnoreka HOK
yactull. [Inanerapnas mozaesns https://m.edsoo.ru/ff0d091a
aToma
bubmmoteka IIOK
47 ITocrynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
H3nydenue u noriomeHne
48 (OTOHOB IpU Mepexoie aToma ¢ bubmuoteka [IOK
OJIHOTO YPOBHS SHEPTUU Ha APYTOM. https://m.edsoo.ru/ff0dOafa
Bune! cnektpos
BoaHoBbIe CBOKMCTBA YaCTHII.
Bounbl ne bpowTs.
. bubnuotexa [JOK
49 KopnyckynsipHo-BoaHOBOU

AyaJIn3M. CnoHTanHOE U
BBIHYKJICHHOC U3JIYUCHUC

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
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https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEJICIICHUIO COCTaBa
PaAMOaKTHBHOTO M3TYUCHHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffod0fd2

51

CaowcTBa anbda-, 6era-, raMma-
u3nydyeHus. Bausaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIM U O3UTPOHHBIW
Oera-pacnan. ['amma-usinydenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus CB3U HYKJIOHOB B SIIpE.
S nepHblie peakuuu. AnepHbIA
peakrtop. [IpoGiemsl,
NIEPCIIEKTUBBI, IKOJIOTUYECKUE
ACIEKTHI AIEPHOU IHEPTETUKHU

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeToIbI
HAOIIO/IEHUS ¥ PETUCTPAINH
31eMeHTapHbIX yacTtull. Kpyrisii
cron «DyH1aMeHTaJIbHbIE
B3auMOJICUCTBUA. EMUHCTBO
(GU3UYIECKOW KapTHHBI MUPa»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pa3BUTHS aCTPOHOMUHU.
[IpuknanHoe 1 MEUPOBO33PEHYECKOE
3HauYEHUe acTpoOHOMUU. Bun



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

3BE€31HOTO HeOa. Co3Be3usl, SIpKUe
3BE3/bI, INIAHETHI, UX BUJIMMOE
npmkenue. CoaHedHas cucTeMa

56

Counune. ConHeunast akTUBHOCTD.
Nctounuk sueprun CosHIa U 3BE3]1

57

3BE3b1, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/1bl TJIABHOU
MOCJIEI0BAaTEIbHOCTH. BHYyTpEeHHEee
ctpoenue 3B€31. CoBpeMeHHbIE
MPEJCTABICHUS O TPOUCXOKICHUN
u 3Bosounu CollHIa U 3BE3]1

58

Mineunsr [1yte — Hama
lNanmaxruka. [lonoxxenue n
nxenne ComHia B [NamakTuke.
I'anaktuku. YepHbIe OBIPHI B Apax
raJIaKTUK

59

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bosnbioro B3peiBa.
PenukroBoe uznyuenue.
Mertaranaktuka

60

Hepermennsie npo6iaembl
aCTPOHOMUHU

61

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

62

O6o06matomuii ypok. Pons dhuszuku
¥ aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUAIBHON U




ITHYECKOH cdepax NesTeTbHOCTH
YeJIoBeKa

63

O6o6marmuii ypok. Pons u Mmecto
(bU3UKN U aCTPOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE
Mupa

64

O6o6maromuii ypok. Ponb
(bu3HYECKOM TeoprHr B
(bOopMHUPOBAHUH ITPEICTABICHHI O
¢du3nvecKoil KapTHHE MUpa

65

O06o6maromuii ypok. Mecrto
(bu3nUeCKOit KapTHUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJICTaBICHU O IPUPOJIE

66

PesepBHBIi ypok. MarHuTHoOE 1osie.

SHCKTpOMaFHI/ITHaH HHIAYKIOHA

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHn
OTHOCHUTEIIbHOCTH

68

Pesepnblii ypok. KBanrosas
¢du3uka. DeMeHThl ACTPOHOMHH U
acTpopU3UKHI

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1784
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TMpHUMEpPax pojib M MeCTO (HU3UKH B
(dbopMUPOBaHUN COBPEMEHHON HAyYHOU KapTUHBI MUPA, B Pa3BUTUU
COBPEMEHHON TEXHUKM M  TEXHOJIOTMH, B  MPAKTUYECKOH

NEITEILHOCTH JI0AeHN

10.2

YuuThIBaTh TPAHWULBI NPUMEHEHHS HW3YYCHHBIX (U3NIECKHUX
MOJIEJIEH: MaTepuaibHas TOYKA, MHEPLMAIbHAs CUCTEMA OTCYETA,
abCoNOTHO TBEPJOE TEJ0, MICANbHBIA Ta3; MOJEIU CTPOCHHS
ra3oB, KUJAKOCTEN U TBEPABIX TE€Jl, TOUCYHBIN JICKTPUUECKHM 3apsy

— TIpU pemeHun pu3nyecKux 3aaad

10.3

Pacnio3naBath ¢usnveckue sBJICHHUS (IIPOIECCH) U OOBACHATH MX
Ha OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYJISIPHO-KHHETHUECKON
TEOPHH CTPOCHUS BEHIECTBA M IJICKTPOIUHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE  MPAMOJUHEHHOEe  JBWXKEHHE, CBOOOJHOE
najeHue  Tel, JBWKEHHWE TI0  OKPY)KHOCTH,  HWHEpIHS,
B3aumojiericteue Tten; auddysus, OpOYHOBCKOE JBUIKEHHUE,
CTPOCHHUE JKHUJIKOCTEH M TBEPMABIX TEJ, H3MEHEHHUE 00bEMaA TN TIPH
HarpeBaHUM (OXJIAXKICHUH), TEIJIOBOE paBHOBECHE, HCIApEHHE,
KOHJIEHCAIUs, TUTaBJICHHE, KPUCTAIUIH3AllMs, KUIIEHHE, BIaXKHOCTh
BO3JIyXa, TOBBINICHUE JABJICHUS Ta3a IMPH €ro HarpeBaHUU B
3aKPBITOM COCYJIe, CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B

H3o0IIponeccax; 3JICKTpU3aus T, B3aUMOJICHICTBUE 3apAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JBM)KEHHE, MCIONb3yd (U3HUecKue
BEJIMYUHBI:  KOOpAWHATa, IyTh, IEPEMEIIEHUE, CKOPOCTD,
YCKOpPEHHE, Macca Tejla, CWIA, UMIIYJIbC Tejla, KUHETHYeCcKas
SHEprus, TMOTEHIHAIbHAsl JHEepPrus, MexaHudyeckas paboTa,
MEXaHWYECKass MOIIHOCTh; IPU OMUCAHUU IPABUIBHO TPAKTOBAaTh
(bu3nYeCKUi CMBICI HCIOJIb3YEMbIX BEIWYHH, UX OOO3HAYEHUS U
eIMHUIIBI,  HAaXOAWUTh  (OPMYJIbI,  CBS3bIBAIOIIME  JIAHHYIO

($U3MUECKyI0 BETUUNHY C IPYTUMHU BEIMYMHAMHU




10.5

OnuceiBaTh HM3y4YCHHBIC TEIJIOBBIC CBOMCTBA T M TCIUIOBBIC
SIBIICHUS, WUCIOJBb3ysl (U3MYECKUE BEJIMYMHBI: JaBJICHUE Tasa,
TEMIIepaTypa, CpeIHsAs KHHETHYEeCKass SHEPrus XaoTHYECKOro
JIBYDKEHHUSI MOJICKYJI, CpPEJIHEKBaIpaTHYHAs CKOPOCTbh MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS OJHEprus, pabora rasa,
KOA(D(PUIMEHT TOJIE3HOTO NEHCTBUSI TETUIOBOTO JBUTATENS; TPH
ONMHCAaHWM  TMPABHIBHO  TPAKTOBaTh  (DU3UYECKHUH  CMBICI
UCIIOJIb3YEMbIX BEJIHUYUH, UX 0003HAYCHUS M CIUHHIIbI, HAXOIUTh
GbopMyJIbl, CBA3BIBAIONIUE JAaHHYIO (HU3UYECKYI0 BEIMYUHY C

JIpPYTAMH BEJIUYUHAM

10.6

OnucelBaTh HM3ydEHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U
AIIEKTPUYECKUE SIBIEHUS (TIPOLIECCHI), HCIHOJB3YsA (U3UUYECKUe
BEJIMYMHBL:  DJEKTPUYECKUH  3apsf,  OIJIEKTPUYECKOE  II0JIE,
HaNpsOKEHHOCTh T0JIsA, MOTEHLMA, Pa3HOCTb MOTEHLHAIOB; IPH
ONHUCAaHUM  NPAaBUIBHO  TPaKTOBaTh  (PU3MUYECKUI  CMBICH
UCTIOJIB3YEMBbIX BEJIMYMH, UX 0003HAUEHUS M CIUHHIIBI;, YKa3bIBATh
(GopMyJibl, CBA3BIBAIOIINE MJAHHYIO (U3UYECKYIO0 BEJIIMYUHY C

APYyruMu BCJIIMUNHaAMU

10.7

AHAIM3UPOBATh (U3UYECKUE MPOLECChl U SBIEHUS, HUCIOJb3Ys
¢u3nyecKre 3aKOHbI ¥ MIPUHIIMIIBL: 3aKOH BCEMUPHOTO TATOTeHMS, |,
II m III 3axkonel HbIOTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOU
DHEPIUH, 3aKOH COXPAHEHHUs HMILYJIbCA, NPUHLHUII CYNEPIO3ULIUU
CUJI, TNPUHLMII PABHOIPAaBUsS HHEPLUUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETHYECKYI0O ~ TEOPHUI0  CTPOCHMS  BELIECTBA,
ra3oBbIC 3aKOHBI, CBA3b CPEIHEH KUHETUYECKON YHEPTUHU TEIJIOBOTO
JIBIDKEHUSI MOJIEKYJ C aOCONIOTHOM TeMIiepaTypoi, NepBbIi 3aKOH
TEPMOJMHAMHUKH; 3aKOH COXpPAHEHHUs DJJIEKTPUYECKOIrO 3apsAna,
3akoH KynoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKO€ BBIPAKEHHWE M YCJIOBUS (TpaHUIIb,

0011aCcTH) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC TPUHIIMIIBI JEHCTBUS MAallIWH, TPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HUX O€30MacHOr0

HCIIOJIb30BaHUS B IOBCEIHEBHOM KHU3HU

10.9

BrimmonmasaTs OKCIICPUMCHTBI IO  HCCICJOBAHHIO (1)1/13PI‘—ICCKI/IX
SIBIICHUH U nponeccoB € HMCIIOJIB30BAaHUCM IMPSAMBIX U KOCBCHHBIX

U3MEpeHui; mpu 3TOM (GOpPMYIHpoBaTh mpolieMy (3amauyy) H




TUIOTEe3y y4eOHOro SKCIEpUMEHTa, COOUpaTh YCTAaHOBKY W3
IPEeTI0KEHHOT O o0opynoBaHus, MIPOBOJIUTH ONBIT |

(bopMyITUpPOBATH BHIBOIBI

10.10

OcymiecTBiIsATh TpsSMbIE M KOCBEHHBIE W3MEPEHHUs (PU3UUECKUX
BEJIMYMH; IPU 3TOM BBIOMPATh ONTUMAIIBHBINA CIIOCOO M3MEPEHUs U
UCIIOJB30BaTh  W3BECTHBIE  METOABI OLICHKH  IIOTPEIIHOCTEN

M3MEpPEHU

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (PU3MUECKUMH BEIUYMHAMU C
WCIIOJIb30BaHUEM IIPSAMBIX MU3MEPEHUM; IIPU 3TOM KOHCTPYHMPOBATh
YCTAHOBKY, (PMKCHUPOBATh PE3y/IbTaThl NOJIYYEHHOM 3aBHCUMOCTH
($u3NYeCKUX BEIMYUH B BHJIE TAOJIUI] U TPa(UKOB, JeaTh BBIBOJBI

10 pe3yJibTaTaM MCCIIEA0BAHUS

10.12

Cobmoiate mpaBwia 0e30MacHOr0 TpyAa TMpU  IMPOBEIECHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
HCCJIEI0BATEIbCKOM u IPOEKTHOI JeSITEJIbBHOCTH c
HCIIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPONCTB M J1aOOPaTOPHOIO

o0opynoBaHus

10.13

Pemrate pacu€rHple 3amauM ¢ SBHO 3aJaHHOW (U3NYECKOI
MO/JIEJIbI0, UCTIONB3YS (PU3MUECKHE 3aKOHBI U IPUHIIUIIBI; HA OCHOBE
aHalu3a YCIIOBMsS 3aJauyd  BbIOMpaTh (U3WYECKYI0 MOJEIb,
BBIJIENIATh (pU3MUYECKHE BETUYMHBI U (POPMYIIbI, HEOOXOAUMBIE IS
e€ pelleHus, IPOBOAUTH pPAcY€Thl M OLEHUBATH PEaIbHOCTH

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

10.14

Pemarp  KkauecTBEHHBIE  3aJauyd:  BBICTpAaUBaTb  JIOTUYECKHU
HEIIPOTHUBOPEUYMBYIO ILIEMIOYKY pACCYKICHMM C ONOpoOM Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘I€CKI/IC SABJICHUA

10.15

Hcnonb30BaTh NpU pELIEHUHM Y4YEOHBIX 3aJady COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMH MJIs MOHMCKA, CTPYKTypHUPOBAHUS,
MHTEPIIPETAIMU U MPEACTABICHUSI Y4eOHON U HAayYHO-TIONMYJISIpHON
uHpOpMallUK, TOJXYYEHHOW M3  pa3IMYHBIX  HMCTOYHHKOB;

KPUTHYCCKU aHAJIIM3UPOBATH ITOJTYy4aCMYIO I/IH(I)OpMaI_[I/IIO

10.16

[TpuBOIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOekHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAyKH, 0ObSICHEHNE IPOLECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

10.17

Hcnonp3oBaTh TeOpeTHUECKUE 3HAHUS MO (U3HUKE B MOBCEIHEBHOI

KU3HM I oOecredeHus: O€30MacHOCTH TpH  OOpalieHuu C




npubopaMyl M TEXHUYECKHMH YCTPOMCTBAMHM, [UIsI COXpPaHEHUs
30pOBbSl U COOJIIOJICHUS HOPM 3KOJIOTMYECKOrO IIOBEJCHUS B

OKpY>Kalolleu cpee

10.18

PaGorate B rpynmne C BBIMOJTHEHHWEM Pa3IUYHBIX COIMATIBHBIX
poJiel, IIaHUPOBATh PadOTY TPYIIIEI, PAIIMOHATLHO PACTIPEILCIAThH
00s13aHHOCTH U IIJIAHUPOBATh JEATEIBHOCTh B HECTaHIAPTHBIX
CUTYyallUsIX, aJleKBaTHO OLICHUBATh BKJAJ KaXK0TO M3 yYACTHUKOB

TPYNIBL B PELICHHE pACCMAaTPUBAEMON MTPOOIIEMBI

11 KIIACC

Kon
NMpoBepPsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHO MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus

111

JleMoHCTpHpOBaTh Ha IpUMEpPax pojb M MeCcTo (U3MKU B
(bopMHpPOBaHNN COBPEMEHHOM Hay4yHON KapTHHBI MUPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHM M  TEXHOJIOTMM, B  IPAKTUYECKON
NeATeTbHOCTH JIFOJIEH, IIEJIOCTHOCTh W E€IUHCTBO (DU3UUYECKOMN

KapTHHBI MUpa

11.2

YuuThiBaTh TpaHUIBl [PUMEHEHMS] M3YYEHHBIX (U3NYECKUX
MOJEJICH: TOYEUYHBbIM JJIEKTPUYECKUN 3apsl, sAIepHas MOJEib
aromMa, HYKJIOHHAas MOJEIb AaTOMHOIO sApa IIpU pELICHUU

(bI/ISI/I‘leCKI/IX 3aga4

11.3

Pacno3naBath (u3nueckue sBIEHUS (MPOLECcChl) U OOBSICHATH UX
Ha OCHOBE 3aKOHOB OJJIEKTPOAMHAMUKHA W KBAaHTOBOW (DH3HKH:
3JIEKTpUYECKasl MMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE  JCWCTBUS  TOKA,  B3aUMOJEHCTBHE  MAarHHUTOB,
DIIEKTPOMArHUTHAS WHAYKIUS, JEHCTBUE MAarHUTHOTO TIOJIS Ha
MPOBOJHUK C TOKOM W JIBHKYIIUKCS 3apsill, JIEKTPOMAarHUTHEIC
Kosle0aHHsT U BOJHBI, MPSIMOJIMHEHHOE paclpocTpaHEHHE CBeTa,
OTpa)keHHe, TMpeloMJIeHHe, UHTeppepeHuus, audpakuus u
MOJISIpU3alsl  CBETa, JHCIEPCHS CBETa, (DOTORIIEKTPHUESCKHIMA
abdexr (dhotodrddext), cBeToBoe HaBieHHE, BO3HUKHOBEHHUE
JUHEWYaToro CIeKTpa aromMa BOJOPOJA, €CTeCTBEHHas |

HCKYCCTBCHHAaA paIuOaKTHBHOCTD

11.4

OnuceiBaTh H3y4eHHBIE CBOMCTBA BeUIeCTBAa (DIEKTPUUECKUE,




MarHUTHBIE,  ONTHUYECKHE,  DJICKTPUUYECKYI0  MPOBOAMMOCTH
pPa3IMYHBIX CpeJ) U DIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI),
UCIIONB3YS (PU3MYECKHe BEIMYUHBL: JJIEKTPUYECKHUM 3apsj, cuiia
TOKa, ANEKTPUUYECKOE HapsDKEHUe, AIIEKTPUYECKOE
COMPOTHBIICHUE, pa3HOCTh mnoTeHmuanoB, JJIC, pabora ToOKa,
WHAYKIHUS MarHuTHOro 1moys, cuia Awmmepa, cuina Jlopenia,
WHAYKTUBHOCTh KaTYLIKU, SHEPTHs SJIEKTPUYECKOTO U MarHUTHOTO
MoJIeH, MepHoJ] U 4acToTa KojieOaHuM B KOjeOaTelIbHOM KOHTYpE,
3apsiJ M CHJIa TOKa B MPOIIECCe TAPMOHUYECKHUX AJIEKTPOMArHUTHBIX
KoseOaHui, (POKyCHOE pacCTOSIHUE U ONTHYECKas CUIIA JIMH3BI; TIPU
ONMHMCAHUM  MPaBWIBHO  TPaKTOBaTh  (PU3MUECKUNA  CMBICI
UCIOJIb3YEMBIX BEIHUYMH, UX 0003HAUCHUS U CIUHHIIBI; YKA3bIBaTh
(GopMyIIbl, CBS3BIBAOINNE JAHHYIO (U3HUYECKYIO0 BEIMYUHY C

APyruMu BCIIMUMHaAMU

115

OnuceiBaTh  M3y4YEHHBIE KBAHTOBBIE SBJICHMS M  IIPOLIECCHI,
UCTIONB3YS (PU3UYECKUE BEIIMYUHBI: CKOPOCTH DJIEKTPOMArHUTHBIX
BOJIH, JUITMHA BOJIHBI M YaCTOTa CBETA, DHEPTHsI U UMITYJIbC (pOTOHA,
[epuoj IoJIypacnaja, JSHEpPrus CBsA3M AaTOMHBIX sA€p; IpHU
ONMMCAaHWU  TPABUIBHO  TPAaKTOBaTh  (U3NYECKUI  CMBICI
HCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHHUS U €IUHUIIbI; YKA3bIBATh
GopMynbl, CBA3BIBAIOLIME JaHHYIO (U3NYECKYIO BEIMYHUHY C
JPYTMMH  BEJIMYMHAMH, BBIYHMCIATH 3HAUeHHE (U3MUYECKOM

BCIIMYHMHBI

11.6

AHanu3upoBath (U3NYECKHE IPOLECChl M SBJIEHUS, HCIOJIb3YS
¢u3nyeckue 3aKOHbl M NPUHUMIBL 3akoH OwMa, 3aKOHBI
MIOCJIEZ0BATENBHOIO U MApPAJUIEIbHOIO COECIUHEHUS! IPOBOJHUKOB,
3akoH Jlxoyns — JleHma, 3aKOH 2JIEKTPOMArHUTHONM WHIYKIUH,
3aKOH  TPSAMOJIMHEHHOTO  pacHpOCTPAHEHUS  CBETa, 3aKOHbI
OTpaXEHMsI CBETa, 3aKOHBl IIPEJIOMJICHUS CBETAa, YpPaBHEHUE
OunmreitHa 11 porodddexra, 3aKoH COXpaHEHHs IHEPTHH, 3aKOH
COXpAaHEHHUs HUMIIyJIbca, 3aKOH COXpPaHEHUs JJIEKTPUUYECKOTO
3apsja, 3aKOH COXpPaHEHMs] MacCOBOIO 4HCIa, MOCTynaTsl bopa,
3aKOH PaJIMOAKTUBHOIO paclajaa; Mpu 3TOM Pa3jandaTh CIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €ro MAaTeMaTH4YEeCKOE BBIPAKEHUE U

ycioBus (rpaHuIlbl, 00J1aCTH) MPUMEHUMOCTH

11.7

OHpeIIeJ'IHTL HaIllpaBJICHUC BCKTOPAa MHAYKIHMU MArHvMTHOI'O IIOJIA

IIPOBOAHMKA C TOKOM, cuiibl Amnepa u cuiibl Jlopenna




11.8

CTpouTh ® OINHUCHIBAaTh HM300paKEHHE, CO37aBAEMOE ILIOCKUM

3EpPKaJIOM, TOHKOW JINH301

11.9

BBINONHATE  OKCIIEPUMEHTBI MO0 HCCIICAOBAHUIO  (U3UYECKUX
SIBIIGHUH W TIPOIECCOB C KCIIOJH30BAHUEM MPSMBIX U KOCBEHHBIX
U3MEpEeHUil; mpu 3ToM GOpMyIUpOBaTh MpodieMy (3amady) u
THIIOTEe3y Yy4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEIOKEHHOTO o0opynoBaHus, IPOBOJTUTH OTIBIT u

(bopMyIUpPOBaTh BEIBOJIBI

11.10

OCYH_ICCTBJ'IHTB IIpsAMBIC W KOCBCHHBIC H3MCPCHUA (bHSPI‘IeCKI/IX
BCJIMYHMH; IIpU 3TOM BLI6I/IpaTL OIITHUMAJIbHEIN CIIOCO0 HU3MCPCHHUA U
HCIIOJIB30BaTh HN3BCCTHBIC MCETO/bI OLCHKU HOFpeHIHOCTef/'I

U3MEPEHUMN

11.11

Uccnenosars 3aBUCUMOCTH buznuecKkux BEJIMYMH c
HCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUM; MPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PMKCHPOBATh PE3YJbTAThl IMOJYICHHOH 3aBHCHMOCTH
(GU3HYECKUX BEIMYHMH B BUJC TaOIUI U Tpa(UKOB, eIaTh BHIBOJIBI

I10 pe3yjibTaTaM HUCCICAOBaHUA

11.12

CoOmoaTe mpaBuiia 0O€30MacCHOTO Tpylda WpH MPOBEICHUHU
UCCIe0OBaHUN B paMKax Y4yeOHOro »SKclepuMeHTa, y4eOHO-
UCCIIEIOBATENIbCKON U MIPOEKTHOMN JeSITeIbHOCTH c
UCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB U J1a00paTOpHOTO

00opyn0oBaHUS

11.13

Pemare pacu€THbple 3amaud C SBHO 3aJaHHON  (pusHuUeckoi
MOJIeJIbIO, UCTIONB3YS (PM3HUECKHE 3aKOHBI U TPUHIIUIIBI; HA OCHOBE
aHaJgM3a YCJIOBHS 3aJa4yd BbIOMpATh (PU3UYECKYIO MOJIEb,
BBIICNIATH (DU3UYECKUE BEIHMYUHBI U (OPMYIIbI, HEOOXOIUMBIE TSI
€€ pelleHus, IPOBOAUTH PACYETBl MU OLEHHUBATh PEAJIbHOCTH

MOJIYYCHHOI'O 3HAaUCHU A (I)I/I3I/I‘-ICCKOI\/’I BCIIMYHHBI

11.14

PemraTs Ka4YC€CTBCHHBIC 3aga4uu: BBICTpanBaTh JJOTHYCCKH
HCIMIPOTUBOPCUMUBYO  HCIOYKY paCCY)KI[eHI/Iﬁ C 01'[0p0171 Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-ICCKI/IG SABJICHUSA

11.15

Hcnonp3oBaTh MpU pelIEHUH Y4YEOHBIX 3aJad COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMH JIs MOHMCKA, CTPYKTYpHUPOBAHUSA,
MHTEpHpeTalii U Npe/CTaBiIeHNs y4eOHOW M HAayYHO-TIOMYJISIPHOM
uH(pOpMallMK,  TOJYYEHHOH U3  PAa3IMYHBIX  HMCTOYHUKOB;

KPUTWYECKH aHAJTM3UPOBATH MOTyJaeMyr0 HH()OPMAITHIO




11.16

OOBSICHATH MPUHLUIIBI JIEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOKMCTB; pa3inyaTh YCJIOBHS MX OE€30MACHOTO HCIIOJIb30BAHUS B

HOBCCI[HCBHOfI KHU3HHU

11.17

[TpuBOANUTE MPUMEPHI BKJIAJa POCCHMCKUX U 3apyOeKHBIX yUEHBIX-
¢U3MKOB B pa3BUTHE HayKH, B OOBSICHEHHWE IPOILECCOB

OKpYy2Karoumero Myupa, B pa3BUTUC TEXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOPETUUECKHE 3HAHUS 10 (DU3UKE B MMOBCEIHEBHON
KU3HU JUis  oOecriedeHus Oe30MacHOCTH TIpH  OOpallieHuH ¢
npubopaMu U TEXHHYECKHMMH YCTPOHMCTBAMH, JJIsi COXPaHCHHS
30POBbSI M COOJIIOJICHUS HOPM 3KOJIOTHYECKOrO IOBEJCHUS B

OKpY’Karollen cpeze

11.19

PaboTath B rpynme c BbIIIOJHEHUEM PA3JIMYHBIX COLMATIbHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy TpyNNbl, paIMOHAIBHO  paclpeleNirTh
00s3aHHOCTM ¥ TUIAHUPOBATh JEATEIBHOCTh B HECTaHAAPTHHIX
CUTyallUsIX, a/IeKBaTHO OLEHMBATh BKJIAJ KaXJIOr0 M3 YYaCTHHUKOB

IPYIIIBI B PEIICHUE PacCMaTpPUBAEMOM ITPOOIEMBI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jaena

Koxa npoBepsiemoro
3J1eMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

duszuka — Hayka o npupone. Hayunbie
METOJIbI TO3HAHUA OKPYXKAIOLIEro MHUpA.
Ponp skcnepumeHTa M Teopuu B Ipoliecce
MO3HAHUS  MPHUPOABL.  ODKCIEPUMEHT B

buznke

1.2

MogenupoBanne (GU3NYECKUX SBICHUNA |
IIPOLIECCOB. Hayunsbie TUIIOTE3bI.
@usnueckue 3aKOHbl U TeopuH. I'paHuIbI
OPUMEHUMOCTH  (DU3HYECKUX  3aKOHOB.
IIpunnun coorBercTBua. Ponp m mMecto
¢u3ukn B (HOPMUPOBAHMM COBPEMEHHOM
Hay4YHOM KapTHHBI MHUpa, B IPAKTUYECKOU

JIESATEIbHOCTH JI0JeH

MEXAHUKA

#i#HPari#KMHEMATHUKA

2.11

MexaHu4deckoe JABHIKCHUC.
OTHOCHTEILHOCTh MEXaHHUYCCKOTI'O

nerxeHus. Cucrema orcuéra. TpaekTopus

2.1

2.1.2

ITepemenienue, CKOpOCTh (cpenusist
CKOpPOCTb, =~ MI'HOBEHHas  CKOpOCTh) |
YCKOpEHHE  MaTepuaJbHOW  TOYKH, HX
IIPOEKIIMM HAa OCH CHUCTEMBI KOOpJUHAT.
CnoxxeHue mepeMelieHuid U CII0KEHHe

CKOpOCTEU

2.1.3

PaBHOMeEpHOE u PaBHOYCKOPEHHOE

npsSMOJIMHEtHOe  nBIWKeHue. [ 'paduku




3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHUsl, MyTH U  IepeMelICHUs

MaTepHaHBHOﬁ TOYKHU OT BPCMCHHA

2.14

CBoOoaHoe majieHre. Y CKOpeHue

CcBOOOIHOTO MaICHUSA

2.15

KpuBonunelinoe nBuxenue. PaBHOMepHOE
JIBIDKCHHE  MaTepUAIbHOM  TOYKH MO
OKPY>KHOCTH. YTJIOBasi CKOPOCTh, JHUHEIHAs
CKOPOCTb. [Tepuon u 4acToTa.

LleHTpOCTPEMUTENLHOE YCKOPEHUE

2.1.6

Texauueckue YCTPOﬁCTBaZ ClInaomMeTp,
JABMKCHUC CHApAAO0B, LCIHLIC U PCMCHHBIC

nepcaadun

2.1.7

IIpakTrueckue paboTHL. N3mepenue
MTHOBEHHOHl  ckopoct.  MccienoBanue
COOTHONLICHU A MCXKIAY nyTiaMHU,
IIPOMJICHHBIMU TEJIOM 3a MOCJIEJ0BATEIbHBIC
paBHBIE  IIPOMEXKYTKM  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBJKEHUHU C HAa4YaJIbHOU
CKOpPOCTBIO, paBHOW Hymw0. M3yuyenue
JBIDKEHUS IApUKAa B BA3KOW KHMJKOCTH.
W3ydyeHue nBuKeHHsI Tena, OpOIIEHHOIO

TFOPHU30HTAJIIBHO

2.2

#i#HParH# IMHAMUKA

2.2.1

IIpunoun  otHOocutensHOCTH — [anmnes.
IlepBbiit 3akoH Hprorona. MuepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [Tpuanun

CYNEPIIO3UIUN CUII

2.2.3

Bropoii 3akon HproTOHA 1511 MaTepranbHON
TOYKM B HHEPLMAIBHOW CHCTEME OTCUYETA
(UCO). Tpermit 3akon Hprotona mus

MaTCpHaAJIbHBIX TOUCK




2.24

3akoH BcemMupHoro taroreHus. Cuna
Tsokectd. IlepBas kocMuuecKas CKOpPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJBKEHHS W CWIa TPEHHS IOKOS.
Koadduument TPEHHUSL. Cuna
CONPOTHBIICHUS TPU JIBUKECHUU Tella B

KUIKOCTH HUJIN ra3c

2.2.7

HOCTYHaTeJILHOG n BpamaTCJIbHOC

JBHXXCHUC a0COJIFOTHO TBépI[Ol"O TCJ1a

2.2.8

MomeHTt CHJIBI OTHOCHUTEIILHO ocH
BpaIlCHUS. [Ineqo CUJIBI. YciaoBus

paBHOBecust TBEpAoro Tena B UCO

2.2.9

TexHuYecKkrne YCTPOMCTBA: MOAUIMITHUKY,

ABUIKCHUC UCKYCCTBCHHBIX CIIYTHHUKOB

2.2.10

IIpakTrueckue paboThLI. N3yuenune
JIBIDKEHUS ~ Opycka 1O  HaKJIOHHOM
TUIOCKOCTH TIOJ JICCTBUEM HECKOJBKUX
cwi. MccnenoBaHue 3aBUCUMOCTH — CHJI
YIPYTOCTH, BO3HHUKAIOIINX B
negopMupyeMoil TNpyXHHE M PE3UHOBOM
oOpa3le, OT BEIMYMHBI UX JAePOopMaIliH.
HccnenoBanue  yclnoBU — paBHOBECHS

TBEPJIOTO TeJIa, UMEIOIIETO OCh BPAIEHHUS

2.3

###HPari##3AKOHDBI COXPAHEHN A B MEXAHUKE

I/IMHyJ'IBC MaTCpHaHBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepuaibHbIX ToueKk. MMmynbc cuibl u
M3MEHEHNE UMITyJIbCca Tela
232 3akoH coxpaHeHus wmmyiasca B HCO.
o PeakTuBHOE ABM>KEHNE
2.3.3 Pab6ota cunbl
234 MOIIHOCTE CHJIBI




2.3.5

Kunernueckass sHeprus  MaTepUAIBHOU

ToukH. Teopema 0 KHHETHYECKON SHEPrUr

2.3.6

ITorenumanpHas SHeprus. lloTeHnumanbHas
JHEPrus yIpyro nepopMHUpOBaHHON
npyxuHbl. [loTeHnmanbHas dSHeprus Tteia

BOJIM3U MMOBEPXHOCTH 3eMIIU

2.3.7

[loreHnManpHBIe W HEMOTCHIIMATLHBIC
cwibl. CBsi3b PabOTBHl HEMOTEHIUATBHBIX
CHJI C U3MCHCHHEM MEXaHUYECKOI 3HEpruu
CHUCTEeMBI ~ Tel.  3aKOH  COXPaHCHHUS

MEXaHUYeCKOM OHCPIUun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckue  yCTpoWCTBa:  JABH)KECHHE
paker, BOAOMET, KOIep, HPYKUHHBIN

IIHUCTOJICT

2.3.10

[TpakTueckue pabotbl. M3ydeHue cBs3u
CKOpOCTEH TeJN Tpu HEYNpyroM yaape.
HccnenoBanne cBsizu pabOTBl  CHUTBI €

H3MEHEHHEM MEXaHHISCKOM OHEPTIHUHU TCJIa

3 MOJIEKYJIAAPHAS ©®U3NKA 1 TEPMOJAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUN
OcCHOBHBIE  TIOJIOKEHUS ~ MOJIEKYJISIPHO-
KMHETUYECKOM  Teopuu.  bpoyHOBCkoe
3.11 JIBUKECHHE. Hudpodysus. Xapaktep
JBIKEHUS M B3aUMOJEHCTBHSA  YacCTHII
BelIeCTBa
3.1 Mognenu cTpoeHus Tra3oB, >KUIKOCTEH U
3.1.2 TBEPABIX TE€T U OOBACHEHHWE CBOMCTB
BELIECTBA HA OCHOBE ITUX MOJIENEN
313 Macca wmomnekyn. KonmuecTtBo BemiecTsa.
ITocrosinHas ABoragpo
314 TermmoBoe paBHOBecue. Temmeparypa u e€

m3Mmepenue. [lkana remnepatyp Llenbcus




3.15

Mopgens wupeampHoro rasa. OcHoBHOE
ypaBHEHHUE MOJICKYJISIPHO-KHHETHYIECKOM

TCOpHUU UACAIBHOTO Ira3a

3.1.6

AGcomoTHass — Temmeparypa Kak — Mepa
CpPEeIHEN KMHETUYECKON 3HEPrUy TEIUIOBOIO
JBIKeHMs yactul rasa. Illkana remneparyp

KennrBuna

3.1.7

VYpaBuenne Knaneiipona — Mengeneesa.

3akoH /lanbToHa

3.1.8

l'azoBpie  3akoHbl.  M3ompomeccsl B
uealbHOM rase C MOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: U30TEpMa,

n30X0pa, n3odapa

3.1.9

TexHudyeckne  yCTpOWCTBA:  TEPMOMETP,

OapomeTp

3.1.10

[Tpaktuyeckue pabotel. M3mMepenue macchel
BO3J1yXa B KJIACCHOM KOMHAre.
Hccnenosanue 3aBUCHUMOCTH MEXIY
napaMeTpamMM COCTOSIHUSL  Pa3peXeHHOIo

rasa

3.2

OCHOBbI TEPMOJAMHAMUKHU

321

TepMOI[I/IHaMI/I"ICCKaH CHUCTCMaA. BHYTpeHHHH
OHEPTHUA TCpMOI[HHaMHHCCKOﬁ CUCTEMBI U

CIIOCOOBI €€ N3MEHEHUSA

3.2.2

KonnuecTtBo TEIJIOThI u pabora.
BryTpennss SHEPIUs OJTHOATOMHOTO

nACaJIbHOro ra3sa

3.2.3

Buael Tennonepegaun: TEIIONPOBOIHOCTb,
KOHBEKUMsA, H3IydyeHHe. TermnoéMKocTh
Teaa. YJelbHas TEIUIOEMKOCTL BEIISCTBA.
Pacuér KOJINYECTBA TEIJIOTHI IpU

TEIIonepeaaqdc

3.24

ITepBbrit 3aKOH TEPMOJIMHAMUKH.




IIpumeHeHue IIEPBOro 3aKOHA
TEPMOJUHAMUKA K U30IIPOLECCAM.

['paduueckas uaTEpIIpeTaIys paboThHI ra3a

TernoBble MamuHbl. [IpUHIMIIBL AEHCTBUS

TEIIOBBIX MalIMH. [Ipeobpa3oBanus
SHEpPIruu B TEIUIOBBIX MallHax.
3.25
Koadduuuent nosnesnoro neiictust (maiee
— KITJI) termoBoit mamuubl. [ukn KapHao u
ero KIIJI
Bropoii 3aKOH TEPMOJIUHAMUKH.
398 HeoOpaTumocTh mpoleccoB B INPHPOJE.
o TeroBble  ABUraTenu. IKOJIOTMUYECKHE
po0JIeMbI TEIIO3HEPTeTUKU
TexHudyeckne  ycTpoWCTBa:  JIBUTarTelb
3.2.7 BHYTPEHHETO CropaHus, OBITOBOM
XOJIOUJIbHUK, KOHTUIIMOHED
328 IIpakTrueckue paboTHI. N3mepenune

YAECIBHON TEINTOEMKOCTH

3.3

###HPart## AT PETATHBIE COCTOSHU A BEILIECBA. ®A30BbIE

ITEPEXO/IbI

331

[TapoobpazoBanue " KOHJICHCAIIHS.
Hcnapenne u kureHue. YenbHas TEIUIOTa
napooOpa3zoBaHUsl. 3aBUCHMOCTH

TEMIICPATYPBI KUIICHUS OT AABJICHUA

3.3.2

AOCOIMIOTHAA M OTHOCHUTENbHAA BIIAYKHOCTH

Bo3ayxa. HacelenHslii map

3.3.3

TBéproe Ttemo. Kpucrajumueckue u
amop(dHBIC TeMa. AHH30TPOMNHS CBOWCTB
KpHUCTAJIJIOB. Kunkne KpPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHallbl

3.34

IInaBnenue u KpucTajuin3anus. Y aenbHas

TeruioTa miasiaeHus. Cyonumanus

3.35

VYpaBHeHUE TEIIIOBOTO OaaHca




3.3.6

TexHudeckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP, TEXHOJIOTHU
IIOJIy4EHUSI COBPEMEHHBIX MAaTepHaNIOB, B
TOM qucle HaHOMATEpHAJIOB, U

HaHOTCXHOJIOTNH

3.3.7

[IpakTnueckue paboTHI. Nsmepenne

BJIAJKHOCTH BO3yXa

OJIEKTPOAMMHAMUKA

4.1

###HParfH##OJIEKTPOCTATUKA

41.1

Onekrpuzauust Tel. OJIEKTPUUECKUN 3apsil.

I[Ba BHUJIA DJICKTPUUCCKUX 3apPAa0B

412

HpOBO,Z[HI/IKI/I, JUDJICKTPUKHA u

MOJTYTIPOBOIHUKH

413

3aKkoH COXpPAaHCHHA SJICKTPHUUICCKOI'O 3apsaa

414

B3aumopeiictBue 3apsanoB. 3akon Kymona

4.1.5

Onektpuueckoe mnone. HanpsxEHHOCTh
AJIEKTPUUYECKOTO OJIS. [Tpunun
cynepno3uiuu. JIMHMUM  HaNpsKEHHOCTH

QJICKTPHUYICCKOTIO ITOJIA

4.1.6

PaGota cHa 3MEeKTPOCTATHYECKOTO IOJIS.

Ilorennuain. Pa3HocTh NOTEHIINATIOB

4.1.7

HpOBOI[HI/IKI/I " AUBJICKTPUKHU B MMOCTOAHHOM
QJICKTPUYCCKOM  IIOJIC. Z[I/IBHGKTPI/I‘-ICCKEUI

MMPOHUITACMOCTD

4.1.8

DNEKTPOEMKOCT. Konnencarop.
DNEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.

DHeprus 3apsyKeHHOI0 KOHJIEHCaTopa

4.1.9

TexHuueckne yCTpOWCTBa: AJIEKTPOCKOII,
AIIEKTPOMETP, AJIEKTPOCTaTUYECKas 3aluTa,
3a3eMJIEHHE AJIEKTPONPUOOPOB,

KOH/JIEHCATOp, KCEPOKC, CTPYWHBIN TPUHTED

4.1.10

IIpakTrueckue paboTHI. N3mepenune

BHCKTPOéMKOCTI/I KOHACHCATOpa




4.2

HHHPar###ITIOCTOSHHABIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHbIX CPEJAX

421

Ycaopus CYHICCTBOBAaHUA IHOCTOAHHOI'O
SJICKTPHUYCCKOI'O0 TOKa. HWcTtouyHUKHM TOKA.

Cuia toka. I1ocTOIHHBII TOK

422

Hanpspokenue. 3akon Oma jy1st ydacTka Lenu

4.2.3

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y ICIbHOE

COIIPOTUBJICHUEC BCIICCTBA

4.2.4

HOCJ’ICI[OB&TGJIBHO@, ImapajajicejJbHOoC,

CMCHIAHHOC COCANMHCHUC MMPOBOAHHUKOB

4.2.5

PaGora »snexTpuyeckoro Toka. 3aKoH

Jxoyia — Jlenua

4.2.6

MOIHOCTB 3JIEKTPUIECKOTO TOKA

4.2.7

anekTpoaBwkymas cuia (nainee — DJC) u
BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA
ToKa. 3akoH OMa JIsl TIOJTHOM (3aMKHYTOI)

anekTpuyeckoil nenu. Koporkoe 3ambikaHue

4.2.8

ONeKTpoHHas  MPOBOJUMOCTh  TBEPHBIX
METAJIJIOB. 3aBUCUMOCTH  CONPOTHBIICHHUS
METAJIJIOB oT TEMIIEPaTyPBI.

CBepxnpoBOIMMOCTb

4.2.9

OnekTpuueckuil Tok B BakyyMme. CBolicTBa

9JICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOIHUKH. CoOcTBeHHast u
MpUMecHas MPOBOJIUMOCTh
MOJTYTIPOBOTHUKOB. CgoiicTBa p-n

nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI

4211

ONEKTPUUECKUT TOK B  3JIEKTPOJIUTAX.
DIIEKTPOTUTHIECKAS IUCCOLHAIINSL.

DneKTpoaun3

4.2.12

DJeKTPUUYECKU I TOK B rasax.

CaMOCTOSTEIIbHBIE U HECAMOCTOSTCIbHBIN

pasps. Paznuynbie THUIIBI




CaMOCTOATCIIbHOI'O pa3pdaaa. MonHus.

IImazma

4.2.13

TexHudyeckue  yCTpOMCTBA:  aMIIEpPMETP,
BOJITMETP, pEOCTaT, HUCTOYHUKU TOKa,
AJIEKTpOHArpeBaTebHbIE npudopHl,
AIIEKTPOOCBETUTENBHbBIE npudopBl,
TEPMOMETP COIPOTUBIICHUS, BaKyyMHBII
JMOJ, TEPMHUCTOPBI M  (HOTOPE3UCTOPHI,

HOHYHpOBOI[HHKOBBIﬁ Au0a, raJlbBaHHUKa

4.2.14

[TpakTueckue paboTHI. N3yuenue
CMEILIaHHOT'O COEIMHEHHSI PE3UCTOPOB.

W3mepenne OJIC HCTOYHMKA TOKAa U €rO
BHYTpEHHEro conpotusieHus. HaGmonenue

AIEKTPOIIH3a

11 KUIACC

Kon
pa3jiena

Konnposepsiemoro
JJIeMEeHTa

IIpoBepsiemble 371eMeHThI COACPKAHUS

4

OJIEKTPOAMMHAMUKA

##HPari#M AT HUTHOE I10JIE. DJIEKTPOMATI'HUTHA A

MHAYKIS

43.1

ITocTtosiHHEIE MAarHurThbl.

B3aHMOHCﬁCTBH€ IIOCTOSIHHBIX MarHuToOB

4.3

4.3.2

MarnutHoe mnoine. Bexrop MarHuTHOU
nHAyKOud. IlpuHnun  cynepnosunun.
JIuaun MarsuTHOM MHAyKuMH. KapTtuna
JUHUMA MArHUTHOM HMHAYKIUWA  TOJIS

IIOCTOAHHBIX MaroHuTOB

4.3.3

MarauTHO€E 1oJie MPOBOJAHUKA C TOKOM.
Kaptuna  nouHHMII nmOMd  IJIMHHOTO
NpSAMOr0 IPOBOJHHUKA M 3aMKHYTOIO

KOJBLCBOI0O IIPOBOJHHKA, KaTyHIKH C




tokoM. OnbIT Opcrena. Bzaumopeiicteue

IIPOBOAHUKOB C TOKOM

4.3.4

Cuna Amnepa, e€ Monynb U

HaIpaBJICHUEC

4.3.5

Cuna  Jlopenma, €€ wmoaynb H
HampapieHue. JIBuxeHue 3apsyKeHHOMN
YacTUIbl B OJHOPOJHOM MAarHUTHOM

nosie. Pabora cuner Jlopenia

4.3.6

SIBneHue 3HeKTp0MarHHTHOﬁ HHAYKIIUU

4.3.7

[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

4.3.8

2/C WHIYKIUU. 3akoH

ANEeKTpoMarHuTHOW unaykiuu dapanes

4.3.9

BuxpeBoe anextpuueckoe mnozne. IJC
MHIYKIUU B TPOBOJHUKE, IBIDKYLIEMCS
MOCTYIATEIBHO B OZTHOPOJTHOM

MarouTHOM II0JIC

4.3.10

[IpaBuio JIenna

4311

NHAYKTUBHOCTS. SIBnenue

camonHaykuuu. J1C caMonHayKIun

4.3.12

SHGPFI/IH MAarauMTHOIO IIOJI KaTyYIIKH C

TOKOM

4.3.13

DNEKTPOMArHUTHOE TT0JIe

4.3.14

TexHudeckne yCTpOMCTBA: IIOCTOSHHBIE
MarHurThl, JJIEKTPOMArHUTBI,
JIIEKTPOJIBUTATEIb, YCKOPHTEH
JJIEMEHTAPHBIX YaCTHLl, HMHIYKIIMOHHAS

IICYb

4.3.15

[Ipaktuyeckne  paborel.  M3yuyenue
MarHUTHOTO TIOJISl KAaTYHIKH C TOKOM.
HccnenoBanue neHCTBUS MOCTOSHHOTO
MarHMura Ha  paMKy C  TOKOM.
Hccnenosanue SIBJICHUSI

ANEKTPOMArHUTHOM MHIYKIINH




KOJIEBAHUWA 1 BOJIHBI

5.1

#HH#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

.11

Konebarensnass cucrema. CBoOOIHEBIE
kojebOanus. ['apMoHHUYecKkue KoeOaHusl.
[Tepwion, wacrora, amrumatyna u (dasa

KOJIeOaHuM

5.1.2

[IpyxuHHBIIA MasTHUK.

MareMaTU4eCKHUi MasiTHUK

5.1.3

VYpaBHEeHHE TAPMOHUYECKUX KOJICOAHUH.
Kunematuueckoe ©  JUHaAMHUYECKOE

OIMCAHUE KOeOaTEeIbHOr0 IBUKECHUS

5.1.4

[IpeBpamenue SHEPTUH pu
rapMoOHHYecKux  KosieOaHusix. CBs3b
aMIUTUTYJbI ~ KoJIeOAaHUW  MCXOJHOM
BEJIMYMHBI C aMIUTUTyJaMU KOJIeOaHHi

€€ CKOPOCTU U YCKOPEHUS

5.15

Konebarenbubiit  koHTyp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHus B
UaeaIbHOM KOJIEOATEJIbHOM KOHTYpE.
AHamorusi MEXIy MEXaHWYeCKUMU U
3JIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU.

®opmyna Tomcona

5.1.6

3akoH COXpPaHCHUA SHEpPIUun B

nJealbHOM KoJie0aTeIbHOM KOHTYpe

5.1.7

BrinyxieHHbie MEXaHUYECKUE
kosicOanusa. Pesonanc. PesoHaHcHas
KpHBas. BriHyX1I€HHBIE

OJICKTPOMArHUTHBIC KoJIeOaHHSI.

5138

[Iepemennbii  TOK. CHHYCOMIANBHBIN

HepeMeHHBIfI TOK.

5.19

MomniHocTb IIEPEMEHHOTO TOKa.

AMIUTUTYIHOE Hu JEWCTBYIOIIEE




3HAYCHHUEC CUJIbI TOKA U HAIIPAKCHUA

Tpancdopmarop. [IpousBojacTBoO,
nepeaaya u norpebieHne
ANEKTPUYECKOM SHEPrHH.
5.1.10 Dkonorudyeckue PHCKH npu
MIPOU3BOJICTBE JJIEKTPUUECKON SHEPTUU.
Kynbrypa MCIIOJIb30BaHUS
AJEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
TexHuueckue ycTpoicTBa: ceiicmorpad,
5.1.11 BJIEKTPUYECKHI 3BOHOK, JIMHUU
aNeKTponepenad
[IpakTuueckue padotel. McciemoBanwue
3aBHUCHUMOCTH nepuoja MaJbIX
KojeOaHui Tpy3a Ha HUTH OT JJIMHBI
51.12 HUTU MU Maccel rpy3a. HccnepgoBanue

IEPEMCHHOTO TOKa B J1(S004 us3
II0CJICA0BATCIILHO CO@I[I/IHéHHBIX

KOHJIEHCATOPa, KaTyIIKU U PE3UcTopa

5.2

##HHPar#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.21

Mexanuueckue BOJIHBI, YCIIOBHUS
pacnipoctpanenus. I[lepuon. CkopocTb
pacrpocTpaHeHHs: ¥ JUTMHA  BOJIHBI.

[Tonepeunble U MPOJOIBHBIE BOJHBI

5.2.2

HiHP arfH# Wntepdepenius "

nudpakius MEXaHUYECKUX BOJIH

5.2.3

3Byk. Ckopoctes 3Byka. I'pomkocTtsb

3ByKa. Beicora ToHa. TemOp 3Byka

5.24

DJIEKTPOMAarHuTHBIE BOJIHBL. Y CIIOBHUS
W3JyYCHHUS DJIEKTPOMATHUTHBIX BOJIH.
B3anmHuas opuentanusa BektopoB E, B u

UB BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

525

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:

OTpaXCHUC, MMpEJIOMJICHHUC,




MOJIsIpU3aLus, T pakms,
uHTep(EepeHITHS. CkopocThb

OJICKTPOMArHuTHBIX BOJIH

5.2.6

Ikana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 31eKTPOMarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIMIBI paguOCBA3H U TEJIEBUICHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

5.2.8

TexHuueckue YCTPOMCTBA:
MY3bIKaJIbHbBIE UHCTPYMEHTHI,
YJIbTpPAa3BYKOBasA AUMArHOCTUKA B TCXHUKEC
U MEIUIIMHEe, pajaap, paguonpHEMHUK,
TeNneBu30p, aHTeHHa, Tenedon, CBU-

IICYb

5.3

#HH#HParHH#HOITTUKA

5.3.1

[IpssmonuHeitHoe pacnpocTpaHeHne

CBETa B OAHOPOAHOM cpexe. JIyd ceera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPaKEHHUS
cera. [loctpoeHne m300paxkeHUH B

TIJIOCKOM 3€pKaJIc

5.3.3

[penomrenue cera. 3aKOHBI TPETOMIICHHS
CBeTa. AOCOITIOTHBIHN OKa3areib

IPEIOMIICHUS

5.34

Iomuoe BHYTPEHHEE OTPaKEHHE.
[IpenenbHbIit yroJ IIOJTHOTO

BHYTPCHHCTO OTPaKCHU A
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Hucnepcuss cBera. CIOXHBIM COCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoiye U pacceHBarOIIHe JINH3BL.
Tounkas nuH3a. DOKYCHOE pacCCTOSTHUE U
OIITHYECCKAas culia TOHKOU JIMH3HBI.

[TocTpoenue n300pakeHni B




COOMpAIOMIMX U PACCEHBAIOIIUX JIMH3AX.
®opmysia TOHKON JIMH3bI. Y BEJIUYEHUE,

JaBaeMoe€ JIUH30HU

5.3.7

[Ipenenst MIPUMEHUMOCTHU

reOMETPUUYECKON ONTUKHU

5.3.8

HNurepdepennus cBera. KorepeHTHbIC
WCTOYHUKHA.  YCIIOBUSL  HAOIIOJCHHS
MaKCUMYMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(ba?;HI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpaknus ceera. JludpakuuoHHas
peméTka. VYcnosue HaOIIOIeHUS
TJIABHBIX MaKCHUMyMOB TIpU TIaJICHUU

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

[Tonspusanusa ceera
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TexHu4ecknue yCTpOMCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKLHUOHHBIM amnmapar,
MHKDPOCKOII,  TEJECKOI,  BOJIOKOHHAs
ONTHKA, JAU(paKIMOHHAs  pemeETKa,

TIOJISIPOU /T

5.3.12

[Ipaktnueckue pabotel. M3mepenue
IIOKa3aTenst IIPEIOMIICHUS.
HccnenoBanue CBOWCTB M300pakeHUil B

nuH3ax. HaGmrogeHune nucrnepcuu cBera

BJIEMEHTHI CIIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

FpaHI/ILU:I MNPUMCHUMOCTHU KJIaCCHYECKOM

MEXaHUKH. ITocTynatel TEOpUU
6.1 OTHOCUTEIBHOCTH: WHBAapUAHTHOCTh
MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe,
TIPUHIIAIT OTHOCUTEILHOCTH DUHIIITEHHA
6 2 OTHOCI/ITGJ’IBHOCTL O)IHOBpeMeHHOCTI/I.

3aMeI[J'IeHI/Ie BPpEMCHHU U COKpalICHUC




JJIMHBI

6.3

DHeprusi W HMIYJIbC  CBOOOJHOM

HJaCTUILIbI

6.4

CBsi3p MacChl C SHEPrueil U MMITYJILCOM
CBOOOJHOW 4YacTUIBl. DHEPrusi MOKOS

CBOOOIHON YaCTHUIIBI

KBAHTOBAS ©®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOU OIITUKA

7.11

®oronbl. dopmyna Ilnanka cBsA3mM
5Hepruu (GOTOHa C €ro 4YacTOTOM.

DHeprust 1 UMITYIIbC POTOHA

7.1.2

OTkpebiTHE u UCCIIeJOBaHHE
¢doroaddexra. Ombrrer A.I'. Cronerosa.

3akonsl poTtodddekra

7.1.3

YpaBHeHue DHHIITEHA s
dboroadpdekra. «KpacHas  rpaHULIAa»

dboTorddexra
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Hasnenue cBera. OnwiTel [1.H. JIeObenena

7.15

XHUMHUYECKOE IEHICTBUE CBETA

7.1.6

TexHuueckue YCTPOMCTBA:
¢doTornemMeHT, GOTOAATYUK, COIHEUHAS

OaTapes, CBETOMO]T

7.2

CT

POEHUE ATOMA

7.2.1

Monens atoma Tomcona. OnbITE
Pezepdopaa no uccnenoBanuto
cTpoenus aroma. [imanerapHas Moaens

aToMa

7.2.2

IToctymater  bopa.  H3nydyenne u
HorIoIeHNne (POTOHOB MpH  Iepexone
aToMa C OJHOIO YPOBHS DJHEPIrUH Ha
npyroii.  Bunet  cnektpoB.  Chektp

ypOBHeﬁ SHEPTHUU aToOMa BOAOpOJa




7.2.3

BomnHoBrIe cBoiicTBa yactun. BoyHEBL 1e
bpoiiss. KopnyckynsipHo-BOJIHOBO#
nyanu3M. Jludpakimust 3JIEKTPOHOB Ha

Kpucrajuiax
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CnonraHHoe u BBIHYKJICHHOE
U3JIy4YeHHE. YCTPOWCTBO U MPHUHIMI

paboThI Ma3epa

7.2.5

TexHuueckue YCTPOMCTBA:
CHEKTpaJbHBIM aHanmu3 (CHEKTPOCKOM),

Ja3ep, KBAHTOBBIN KOMITBIOTED

7.2.6

[Ipaktrueckue paboTel. Habmronenue

JMHENYATOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroasl HaOMIOJAEHUS W PETHCTPALUU

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbiTHE PaIUOAKTUBHOCTU. OIBITHI
Pesepdopna mo ompeneneHnio cocraBa
pannoakTUBHOTrO wu3nydeHus. CBolicTBa
anbda-, oera-, ramMmma-u3JIyqeHHUs.
BnusHue paguoakTUBHOCTH Ha >KHUBBIE

OpraHU3MBbI

7.3.3

OTkpelTHE TpPOTOHA U  HEUTpPOHA.
Hyxnonnas monens siapa [Neiizen6epra —
WBanenko. 3apsz sapa. MaccoBoe 4uciio

sapa. M3oronsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN "
MO3UTPOHHBINA  Oera-pacman. ['amma-
HU3ydeHHEe. 3aKOH  PaJuOaKTUBHOTO

pacmana

7.3.5

OHeprusi CBSI3M HYKIOHOB B  sJpe.

Snepusie cunbl. Jledext Macchl siapa

7.3.6

SAnepusle peakuuu. JleleHHe W CUHTE3

saep




7.3.7

Snepusii  peaktop.  TepMosiaepHsli
cuHre3. [IpoGimembl U NEPCHEKTHBBI
SIEPHOM  DHEPreTUKU. OKOJOTHYECKUE

ACIICKThI H,I[CpHOfI OHCPICTUKHU

7.3.8

OnemeHTapHbple 4acTUlbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMeHTaIbHbIE

B3aUMOEHUCTBUSA

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETP,
Kamepa BuibCcoHa, sepHBIA peaxTop,

aTomMHast bomOa

7.3.10

[Ipaktuueckue pabotel. MccrnenoBanue

TPEKOB YaCTULL (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3nnoro neba. Co3Be3nusi, sipkue
3BE3/bI,  IUIAHEThI, WX  BUJIUMOC

JIBMKEHHE

8.2

ConneuyHas cucrema. IlmaHeTsl 3eMHOI
TPYIIIIBI. IImaHeThI-TUTaHTHI u ux
CIIYTHUKH, KapJIMKOBLIC IIJTaHCTHI.

Mausie tenra CoTHEUHON CUCTEMBI

8.3

Connue, dQorochepa u armocdepa.

CotHeuHast aKTHBHOCTH

8.4

Ucrounuk suepruu CoiHia u 3B€371

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJIyC, TEMIIEpaTypa,
X B3aMOCBSI3b. Juarpamma
«CTIEKTPATIBHBIA KJIACC — CBETUMOCTBY.
3BE3MBI TIIABHOM MOCICA0BATEIHLHOCTH.
3aBHUCHMOCTh «Macca — CBETUMOCTBY JIJIS

3BE3]] IJIaBHOM IOCIEA0BATEILHOCTH

8.6

###Par###BayTpeHHee CTpoeHHe 3BE3I.

COBpeMeHHI)Ie IpeaACTaBICHUA (o)




MMPOUCXOXKACHUN W 3BOJIIOLIMU COHHHa n

3BE3. DTankl )KU3HU 3BE3T

8.7

Mineunsiii Ilyte — Hama ['amakTuka.
CnupanpHas  crpykrypa [anakTtuku,
pacnpeneneHie 3BE3N, rasa W IbUIM.
Ilonoxenne u nBuwxkenune CoiHIA B
lanaktuke. Ilmockas u cdepuueckas

IOACUCTEMBI TlamaxkTukn

8.8

Tumel ranakTuk. PaguworamakThkun U
KBazapbel. UEpHbie nBIpHI B SAOpax

TaJIaKTHK

8.9

Bcenennas. Pacmmpenue BceneHHOIM.
3akoH Xa0O06ma. Pasz0Oeranue TrajakTHK.
Bospact u paguyc Bcenennou, teopus
Bonbmoro B3peiBa. Mogens «ropsiueit

Bcenennoi». PennkroBoe usinyuenue

8.10

MacmtabHast  cTpykTypa BcenenHoil.
MeraranakTuka. Hepeménnsie

HpO6JI€MLI ACTPOHOMUHU
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