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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TPeOOBAHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOI mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Taxke ¢ yuérom denepanbHOl pabodeil mporpaMMbl BOCIUTAHUS U
KOHIIETIIIUKA TIpernojiaBanus yuyeOHoro npeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHMu3anusIX Poccuiickon Oenepanuu, peAIN3YIOIINX OCHOBHBIE
00pa3oBaTeabHbIE MPOTPAMMBI.

Copepxanue mporpaMmbl 10 (QU3MKE HampaBieHO Ha (HopMUpOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarommuxcs 10—11 kimaccoB rnpu 00yueHuun
ux ¢u3rke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-IIEATEILHOCTHOTO MOAX0/A.
[Iporpamma no ¢pusuke coorBeTcTBYET TpeboBaHusiM GI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pPe3yJbTaTaM OOy4EeHUs, a TAKXKe
YYHUTHIBAET HEOOXOAMMOCTh pEaAU3aIMi MEXKIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU IpeiMeTaMu. B Hell onpeensitoTcsi OCHOBHbIE
LeIu U3ydeHus: GU3MKHU Ha YPOBHE CPEAHEro 0011ero oopa3oBaHus, MIIAHUPYEMbIE
pe3yabTaThl  OCBOCHHMS Kypca (DU3UKHU: JIMYHOCTHBIE, MeETalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma 1o pu3rke BKIFOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

e conepkaHue yueOHoro mpenmMera «Pusnka» mo rogam o0ydeHusl.

du3nka Kak Hayka O Hambosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIMAasl B
KauecTBe y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuil 00 okpysxaroriem mupe. LIIKoapHbIN Kypc GU3HKK — CUCTEMOOOpa3yoIIni
JUISl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (DPU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBIICHMM, M3y4aeMbIX XUMHEH, OUOJOTHEH,
dbusudeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  ONpeAeNseT XapakTep MW pa3BUTHE
Pa3HO00Opa3HBIX TEXHOJOTHM B chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCa,
MOJIYYEHHUs] HOBBIX MATEPHANIOB C 3aJaHHBIMU CBOMCTBaMH W Apyrux. M3ydenue
(U3UKN BHOCUT OCHOBHOM BKJIaJ B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOW KAPTUHBI
Mupa oOydJaromuxcsi, B (opMuUpoBaHHE yMEHUH MPUMEHSATHh HAYYHBIA METO]
MO3HAHUS [PHU BHITIOJHEHUN UMHU YUYE€OHBIX UCCIIEAOBAHUM.

B ocHOBY Kypca (pu3uku AJi ypOBHS CpEHET0 00111ero 00pa3oBaHMs MOJIOKEH
psi uaeH, KOTOpble MOXKHO PacCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SIBJISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3JiejoB (PU3UKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.



Hoesn cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr (u3nueckux Teopui. Benymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U
oJIE.

Hoes eymanumapuzayuu. EE€ peanuzanus Tpearnosiara€T HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MUECKON HAyKH, OCMBICIICHHUE CBSI3M Pa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKIMHU, HPABCTBEHHBIMU
¥ DKOJIOTMYECKUMU TTpoOIeMamMu.

Hoes npuxnaonot nanpasnennocmu. Kypc dbuzuku npeamnoiaraet 3HakoMCcTBO
C IIMPOKUM KPYIOM TEXHHYECKHUX M TEXHOJOTMYECKUX IPWIOKECHHU H3y4EHHBIX
TEOPUU U 3aKOHOB.

Hoes »skonocuzayuu peanusyercs MOCPEICTBOM BBEIEHHUS JJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a Takke 00CYXIeHUs
po6JieM palMOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3UMKH Ha YpOBHE CpEIHEro oOIero
oOpazoBanHus SIBISAIOTCS (pusmdeckue Teopuu (HopMHUpOBaHHUE MPENCTABICHUN O
CTPYKTYpE HOCTPOEHUSI (PU3HUECKOU TEOPHUH, POk (PyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHLIAIIOB B COBPEMEHHBIX ITPEACTABICHUIX O IPUPOJIE, TPAHULIAX IPUMEHUMOCTH
TEOPUI, JUIsl ONMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peanu3yeTcsl Mpexse
BCEro 3a CUET OpraHu3alluMd IKCIEPUMEHTATBHOM AESTENHbHOCTH O0YYarOIIMXCA.
J1st 6a30BOr0 ypoBHA Kypca (PU3KUKH — 3TO UCHOJb30BAHUE CUCTEMbI (PPOHTAIILHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA00PAaTOPHBIX padOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIMHEHBI B OOIIMIA CIHCOK YUYEHUYECKHX MPAKTUYECKUX PaldoT.
Boigenenue B yka3aHHOM IepedyHe J1a0OpaTOpHBIX padoT, MPOBOAMUMBIX MJIs
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCS] YYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOJIl U3 OCOOEHHOCTEW IUIAHWPOBAHUSI W OCHalleHUs kaOunera ¢usuku. Ilpu
3TOM oOOeclneurnBaeTcsi OBJAJACHUE OOYYaloIUMHCS YMEHUSMH IPOBOJUTH
KOCBEHHbIE HM3MEPEHHUS, MCCIECAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
IIOCTAHOBKY OIIBITOB IO IIPOBEPKE MPEIOKEHHBIX THIIOTES.

bonpoe BHUMaHue yAeIseTCs PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a]1a4.
IIpu 3TOM 111 pacU€THBIX 3a1a4 IPUOPUTETOM SBIISIIOTCS 3aa4U C SBHO 3aJaHHOU
(u3HUEeCKO MOJENbIO, MO3BOJSIOIIME MPUMEHATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOI0 paslena Kypca, TaK M HUHTErpUpys 3HAHUA U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUS HA
00BbsCHEHHE MpOTEeKaHusi (U3MYECKUX SBJICHUA W MIPOLECCOB B OKpPYXKarollen
KU3HU, TpeOyrompe BbIOOpa (U3NYECKOM MOJENH A CHTyalud MPaKTHKO-
OPHUEHTUPOBAHHOTO XapaKTepa.



B cootserctBum ¢ tpedoBanussmu @I'OC COO k maTepHaIbHO-TEXHUYECKOMY
o0ecrnieueHn0 y4yeOHOro mpoiecca 06a30Bblii ypoBEeHb Kypca (U3MKHU Ha YpOBHE
CpeHEero ooOIero oOpa3oBaHUs JOJKEH H3Y4yaTbCsl B YCIOBMSIX MPEAMETHOIO
KaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOHMHETa MpPEIMETOB
€CTEeCTBEHHO-HAYyYHOro 1ukia. B kabuHere (u3MKU JODKHO OBITH HEOOXOIUMOE
JabopaTopHoe OOOpYyJOBaHUE JUIsl BBINOJHEHUS YKAa3aHHBIX B IPOrpaMMe IO
(¢u3rKe yUeHUYECKUX NMPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE 000PYJOBaHHUE.

JleMOoHCTpalMoHHOE  000pyZoBaHUE (OPMHUPYETCSI B COOTBETCTBUHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3HKE KIIOYEBBIX JEMOHCTpAIUil s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBJIEGHHA W  IPOLECCOB, OMIIUPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopartopHoe 00OpyAOBaHHE [UIsI YYEHUYECKMX MPAKTUYECKUX padoT
dopmupyeTcss B BUAE TEMAaTUUYECKUX KOMIUIEKTOB M 0OECIEeUMBAaETCs B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaronuxcs. TeMaThuyeckue KOMIUIEKTBI
Ja00paTopHOTO OOOPYIOBAHHUS JOKHBI OBITh TMOCTPOSHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX M LM(POBBIX NMPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHM LIEJIAIMU U3yU€HUs (PU3UKH B 001IEM 00pa30BaHUU SABIISIOTCS:

e (opmupoBaHue HHTEpeca M CTpeMJIEHUS OOYYAIOIIMXCA K Hay4HOMY
U3YYEHUIO MPUPOJBI, PA3BUTHE HMX HHTEIUIEKTyalbHbIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ/i€ MO3HAHUSA U POpMUPOBAHUE
HCCJIEI0BATEIBCKOIO OTHOILIEHHUS K OKPYXKAIOLUM SIBJICHUSM;

e (opMupOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yJibTaTa U3yU4eHHUs: OCHOB
CTPOEHMSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

e (opMupoBaHME YMEHUH OOBSCHATH SIBJIEHUS C MCIOJIb30BAaHUEM
(bu3MYeCcKUX 3HAaHUN U HAYYHBIX JJOKA3aTEbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKK AT Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOT UK.

JlocTrkeHre 3TUX Lened 00ecreunBaeTCsl pelIeHUEM CIEeIyIoIMX 3a7ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus:

e MpuoOpeTeHne cUCTEMbl 3HAaHUHN 00 00X (PU3HUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHUKy, MOJEKYJSIpHYI0 (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3J€MEHTHI aCTPOPU3UKY;

e (opMupoBaHME YMEHMH NPUMEHATH TEOPETUUYECKHUE 3HAHUS UL
OOBbsICHEHUS (PU3MYECKUX SBJIECHUHM B TPUPOAE U Uil TMPUHATHS
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;



e OCBOCHHE CIIOCOOOB pEIICHUS PA3IUYHBIX 3a7ad C SBHO 3aJaHHOMN
bu3nYeckol MOAENbIO, 3aj]ad, MOAPa3yMEBAIOIINX CAaMOCTOSATEIHLHOE
co3faHue pU3NUecKo MOJEIIH, aJIeKBAaTHON yCIOBUSIM 33J1a4H;

e TMOHMMaHUE (PU3UUYECKUX OCHOB U MPHUHIMIIOB JCUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMH CaMOCTOSITEIBLHOTO IJIAHUPOBAHUSI U IPOBEIICHUS
(bu3HYEeCKUX SKCIEPUMEHTOB, aHalIM3a W HHTepIpeTanuu MHGOpMAINH,
OMpeIeSICHHs JOCTOBEPHOCTH MOJYYEHHOTO PE3yIbTaTa;

e CO3JaHMWE YCJIOBHUU IS Pa3BUTHA YMEHHUH ITPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wuzydenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CpEIHETO OOIIETO
obpazoBanust otBoauTcsa 136 vacos: B 10 kiracce — 68 yacoB (2 yaca B HEJIEIO), B
11 knacce — 68 yacoB (2 yaca B HEJEIO).

[Ipennmaraemerii B mporpamMme 1O (U3MKE TepedeHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJacT BBIOOP
npoBeleHusl J1adOpaTOpHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEHN 00yYarOIIMNXCS.



COJEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®usuka ¥ MeTOAbI HAYYHOTO MIO3HAHUS

®dusuka — Hayka o npupoze. HayuyHbie MeTOIBl IO3HAHUS OKPYKAIOIIETO
Mupa. PoJib 3xkcriepuMeHTa v TEOPUHU B POLIECCE TO3HAHUS PUPOABL. DKCIIEPUMEHT
B (husmke.

MopenvupoBanue (pU3MYECKUX SBJICHUA W TpoiieccoB. HaydHble THIOTE3BI.
®duznyeckre 3aKOHBI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponb u mMecTto Gu3NKu B (OPMHUPOBAHWU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEN.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKECHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeaHsie CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MAaTE€pUaIbHOW TOUYKHM, UX MNPOCKUMU HA OCH CUCTEMbI KOOpPIHMHAT.
CnoxeHue nepeMeleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOe nBrokeHue. [ paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, MNYTH W NEPEMEIICHUA
MaTepuaIbHONW TOYKU OT BPEMEHMU.

CBoOoaHoe najzieHue. Y CKOpeHre CBOOOHOTO MaIeHUs.

KpuBonmHeitHoe nBHKEHUE. [|BUKEHUE MATEPUAIBHOM TOUKH IO OKPYKHOCTH
C MOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTbh, JIMHEWHAs CKOPOCTh.
[Tepuon u yactora obparmieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETP,
JBW)KEHUE CHAPSAJOB, UEIHBIE U PEMEHHBIE MTEpEIaYH.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KMHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue JBUKEHUHN C UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM HNPOCTPAHCTBE.

HaOntonenue nBukeHust Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHne yckopeHusi CBOOOHOr0 MaJ eHHs.

Hanpasnenue cKopocTy Ipu ABUKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmuvle padomul

N3ydeHre HEpaBHOMEPHOTO JABMKEHHS C LEIBIO ONPEAEIECHNUsS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY IyTAMH, IPOWJICHHBIMU TEJIOM 34
IIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHM IIPU PABHOYCKOPEHHOM
JBWKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHUS LIapUKa B BA3KOU )KUIAKOCTH.

N3yuyeHue ABMKEHUS Tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['ammmnes.  lIlepBeiii  3akoH  Hprotona.
HNHueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuia. [puniun cynepno3uiiuu cui. Bropoii 3akon HeroToHa /1514
MaTepuaibHOW TOUKU. Tpernii 3akoH HproTOHA 1J1s1 MaTepHranbHBIX TOUEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBas kocMmuueckas
CKOpOCTBb.

Cuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuna TpeHUsI CKOMBKEHUS U cuiia TpeHus mokos. KoaddurmenT tpenus.
Cuiia conpOTUBIIEHUS MPU IBHX)KECHUU TeJa B KUJKOCTU UIIU Ta3e.

[TocTynarensHO€ U BpalllaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuiabl OTHOCUTENBHO OCH BpameHus. llnedo cunel. Ycmous
paBHOBeCUSA TBEPAOIrO TEA.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: IOAIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBnenue nHepUUH.

CpaBHEHME MacC B3aMMOJECUCTBYIOIINX TEI.

Bropoii 3akoH HerotoHna.

N3mepenne cuil.

Cnoxxenue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jedopmaiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yuyenue nBuKeHUs: OpycKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3MHOBOM 00pa3iie, OT uX JeopMaruu.

HccnenoBanue yClIOBUM paBHOBECHUS TBEPAOrO TeJla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3axonvt coxpanenus 6 mexanHuke

NMmynbc MaTtepuaibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NmMmnynbec cUlibl U1 U3MEHEHUE HMITyJibCa TeJia. 3aKOH COXPAaHEHUs MMITYJIbCa.
PeakTuBHOE ABUKEHUE.

Pabota cuibl. MOIIHOCTD CHUJIBI.

Kunernueckass 3Heprusi MarepualbHOW TOYku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUH.

[ToreHmnuanbHas SHEprusl. ITorenmuanbHas SHEPrus YIIPYyTO
nedopMupoBaHHOM NPy>kUHBL. [loTeHIManbHAs YHEPTHS Tejia BOJIN3U MOBEPXHOCTH
3emutu.

[ToreHUManbHBIE W HENOTCHIMAIBHBIC  CHIJIBL. CBsi3b  paboOTHI
HETIOTEHIIUAJIbHBIX CUJI C UBMEHEHUEM MEXaHUYECKOU SHEPTHUU CUCTEMBI TeJl. 3aKOH
COXpaHEHMSI MEXAaHUYECKON SHEPIHUU.

Yapyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOWCTBA M IMPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa MOTeHIIMATLHOM YHEPTUU B KHHETHYECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBI0 ABYX OJWHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M padOThI CUJIbI ¢ UBMEHEHUEM MEXaHMYECKOW YHEPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEpMOAUHAMMKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopul
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBIKECHHUS U
B3aMMOJICUCTBUS YacCTULl BeUIECTBA. MoJenu CTPOEHMs Ta3oB, XUAKOCTEW U
TBEPABIX TEN U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3mepsl Mosnekys. KonnuecTBo Bemectsa. [loctositnaas ABoranpo.

TermnoBoe paBHoBecue. Temmneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH HUACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeaHEl KHWHETHUYECKOM SHEPrud TEIUIOBOTO JBWXEHUA dvactul rasza. [llkana
temneparyp KensBuna. I'azoBbie 3akoHbI. YpaBHeHHMe MenaeneeBa—KianeipoHna.
3akoH [lanprona. M3ompoueccsl B HACaIbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHHe H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIONINE TUCKPETHOE CTpOEHHE BemecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUI.

OnbiThl 10 MU PY3UU )KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepha.

OnbITHI, JIOKa3bIBAIOIIIHE CYyILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJECHCTBHUS.

Monens, wiutrocTpupyomas Ipupoay AaBlICHUs ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHMSI MJI€aJbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMETPAMU COCTOSIHUSL Pa3pEKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmoanHaMuueckasi cucremMa. BHYTpeHHS SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ u3MeHeHus. KonuuecTBo TerioTel U pabota. BHyTpeHHss
JHEprus  OJAHOATOMHOIO  WJAEAJIbHOrOo  rasza.  Buuael  Temionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMUS, U3IyUYeHHUE. Y]IeJbHAsI TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEpeaaye.

[Tonsitue 006 anuabatHoMm tpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHue mepBOoro 3akoHa TEPMOJMHAMHUKU K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon Tepmogunamuki. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IE.

TenmoBble  MamuHbl.  [IpuHOMOBI  AEHCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEpPruv B TEIUIOBbIX MamuHax. KosdduuueHt mnose3noro
nevictBus TemwtoBoi mammHbL. [ukn KapHo m ero xoaddummeHT mojae3Horo
JENCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOku U3 OYTBUIKM TMOJ JCHUCTBUEM CXKAaTOro BO3Jyxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINS).

M3meHeHre BHYTPEHHEN SHEPruu (TEMIIepaTyphbl) TeIa Py TeIUIonepeaaye.

OnbIT N0 a1nabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

N3mepenue yaenpbHOU TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kunenue. AOGCONIOTHAS U
OTHOCHUTEJIbHAA BJIAXHOCTh BO3ayxa. HacelmeHHBI map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUCTaJLIM3aius. Y aeiabHas TerioTa miasienus. Cyonumanus.

YpaBHeHuE TEII0BOro OanaHca.

TexHuyeckre yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TMOJYUYEHUSI COBPEMEHHBIX MaTEpPUalOB, B
TOM YHUCJI€ HAHOMATEepPUaOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu noHWKEHHOM JIaBJIICHUU.

CriocoObl U3MEpEHHUs BIIAXKHOCTH.

HaOmnroienrie HarpeBaHus U IJIaBJICHUSI KPUCTANIMYECKOTO BEIlIeCTRA.

JleMoHCTpanust KpuCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopusle padomul

N3mepeHne OTHOCUTENBbHOM BIIa)KHOCTH BO3AYXa.

Paznen 4. DiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
DJIeKTpU3aLus Teil. DIEKTPUUECKU 3aps. /[[Ba BU1a 3JIEKTPUUECKUX 3apSII0B.
[IpoBOHUKHM,  JHUDJIEKTPUKA W TOJYOPOBOJHUKU. 3aKOH  COXPAaHEHUSA
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil ainekTpuuecKkuil 3aps.
OnekTpuueckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnojid.  IIpuHuun



CyNEPHO3ULINU IJIEKTPUUECKUX MOJeH. JIMHUMM HanpssKEHHOCTH DJIEKTPUYECKOTO
OJIAL.

Pabota cun anekrpocratudeckoro nosis. [lorennuan. PazHocTh moTeHIMANOB.
[IpoBOAHMKM WM JHAJIEKTPUKMA B JJIEKTPOCTAaTHUECKOM moisie. [luanexrtpruueckas
IIPOHULIAEMOCTb.

OnekTpoéMkocTb. Konaencarop. DneKTpOEMKOCTh TUNIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHLKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckre yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHE: DIJIEKTPOCKOII,
ANEKTPOMETP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJIEHUE DJIJIEKTPONpPUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNNapar, CTPyHHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IE€UCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3JIEKTPU30BAHHBIX TEII.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JJIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTuyecKas 3amuTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTbh  DJIEKTPOEMKOCTH ILIOCKOrO0 KOHAEHCAaTOpa OT IUIOLIAIH
IIJIACTUH, PACCTOSTHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

N3mepenune 371eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKa.
Ncrounnku Toka. Cuna Toka. [1oCTOSIHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COINPOTUBIICHHE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, IapajlIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
IIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAasi CUJIa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHKA TOKAa.
3axoH Oma a1 ONHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. KopoTrkoe 3ambikaHue.

OJIEKTpOHHAass  MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TEMIIEpaTypbl. CBEPXIPOBOAUMOCT.

DneKTpUYecKuid TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas u IIpUMECHast IPOBOJIMMOCTh
NoJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexo/a. [1onynpoBoHUKOBBIE TPUOOPBHI.

ONEeKTpUYECKHA TOK B PacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



DJIEKTpUUYECKA TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: amIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIILHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BaKYYMHBIN THOJI,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN THOJ, TAThBAHUKA.

Jlemoncmpayuu

W3mepeHune CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IH TIOTIEPEYHOI0 CEUYECHMS U MaTepuaa.

CMelaHHOE COEIMHEHNE ITPOBOIHUKOB.

[Ipsamoe wW3MepeHue SIEKTPOABMWXKYIIEW cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTh CONTPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBoui pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

OOHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3ydeHne cMEenaHHOTIO COEIMHEHNS PE3UCTOPOB.

N3Mepenune 3JIeKTPOABHXKYIIEH CHIIbBI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTUBIICHUS.

HaGnronenue snekrponusa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce oCyIIecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€M C KypCcaMu MaTE€MaTHKH,
OuoyoTNu, XUMHH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YUYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHWE, HAy4HbIM (akT, rumore3a, puznueckas BeTUYWHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHWH, JuHEWHas (QyHKIHS,
napabona, runep6oiia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABHKEHUE B KHBOW mpupojae, Auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTraHW3MOB (BUIBI TEIUIONEPENayuH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAS MACCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEII, ’KUJKOCTEN U Ta30B,



DNIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJIMTUYECKAS  JMCCOLMALNSA,
rajibBaHHKA.

l'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
Y4ET TpPEHHUS B TEXHUKE, MOJAIIWIIHUKH, HCIOJb30BAHWE 3aKOHA COXPAaHEHUs
UMITyJIbCca B TEXHUKE (pakeTra, BOAOMET M JApPYyIHE), JBUraTeilb BHYTPEHHEIO
CropaHus, napoas TypOuHa, ObITOBOI XOJOAUIbHUK, KOHAULIUOHEP, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEPHUAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE BJIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC puOOpBHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TaJIbBAHUKA.

11 KVIACC

Pa3znen 4. JaekTpoauHaMuKa

Tema 3. Mazcnummnoe noe. IneKmpomacHUmMHAA UHOYKYUS

[TocTtostHHBIE MarHUTHI. B3anmMoaeCcTBUE NOCTOSSHHBIX MArHUTOB. MarHuTHOE
nosne. Bektop marauTHOM MHAYKIMU. [[pyHIND Cyneprio3suiny MarHUTHBIX MOJIEH.
Jluann marHuTHOW WHAYKUMW. KapThHa JWHWKA MarHUTHOW WHIYKIUAHW TOJIS
MOCTOSIHHBIX MarHuTOB.

MarauTHoe 1ION€ TPOBOJHUKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHUTHOTO TOJISI JJIMHHOTO MPSIMOrO0 MPOBOJHHUKA M 3aMKHYTOTO KOJBLIEBOIO
MPOBOJHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzanmoieiicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HaIpaBlIeHUE. [[BUKEHHE 3apsIAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM mosie. Pabota cuter Jloperra.

SIBiieHWEe 2NEKTPOMAarHUTHOW MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOJABIXKYILNAs Cujla WHAYKIMH. 3aKOH BJIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnektpudeckoe moje. OICKTPOABWKYINAS CHJIA HWHAYKUHU B
IIPOBOJIHUKE, IBHKYIIEMCS TTOCTYIIATENIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBJIEHME CaMOMHIAYKLUMH. OJIEKTPOJBIXKYIAs Cuia
CaMOUHIYKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIHU HJIEMEHTAPHBIX
YacTHI, UHYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHUYM MHIYKUWHU MAarHATHOTO TOJIS.

B3aumopenictere 1ByX NPOBOJAHUKOB C TOKOM.

Cua Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMAarHUTHON UHIYKLUH.

IIpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOJABHXKYIIEH CHJIBI MHIYKUUHA OT CKOPOCTH WU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUH.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA IOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, amrummryga u (aza KoseOaHUM.
[IpyXMHHBIN MasATHUK. MareMaTU4eCKUN MasTHUK. YpPaBHEHHE TNapMOHUYECKUX
konebanuii. [IpeBpaiienue sHeprun Npu rapMOHNYECKUX KOJIeOaHHIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCIbHOM KOJIeOATeJIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AJIEKTPOMarHuTHIMU KoJieOanusiMmu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJICATLHOM KO0JIeOATEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaroumx KojeOaHusAx. BriHyXIeHHbIE MEXaHUUYECKUE
kosiebanus. Pezonanc. BoiHykAeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHUSL.

[lepemennbli  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIpsKECHHUS.

Tpanchopmarop. IlponsBoacTBo, nmepegada M MOTpeOICHNUE AIEKTPUIECKON
DHEPrur. DKOJOTHYECKHE PUCKH IPU IIPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUY AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoiaeOaTeNbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKUI MASITHUK).



HaGnronenue 3atyxaroniux KojieOaHui.

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJIEOAHUI.

HaGnronenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiiorpaMMbl (3aBUCHMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu 1OCHENOBATENIBHOM COEAMHEHUM PE3UCTOpPA, KATyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Monenb TMHUM 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MajbIX KosieOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBanne nepeMeHHOT0O TOKA B LEIMHU U3 MOCIEA0BATEIbHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLIE 6OJIHbL

MexaHnueckue BOJHBI, yCiOBUsL pacnpocTtpaHeHus. llepuoa. CkopocThb
pacrnpocTpaHeHuss W JJuMHA BOJIHBL [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HUuTtepdpepeHius u niuPppakuus MEXaHU4eCKUX BOJIH.

3Byk. CkopocTtb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B sanexkrpomarautHoi BoaHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MpEIOMIICHUE, MOJIsSpU3aluus, AUPpaKIus,
uHTeppepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 351€KTPOMarHUTHBIX BOJIH. [IpuMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeaeBUAEHU. Paguookanys.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHruecKue YCTPOHMCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHHKE W MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Llemoncmpayuu

OOpa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmroieecs Te€10 Kak MCTOYHHK 3BYKa.

Habnronenue orpaxeHus: U NpesoMIICHUS] MEXAHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGntonenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJOM U
4acTOTON KoneOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUeE, IPEIIOMIICHHE,
noJsispu3anus, tudpakius, nHTepepeHIus.

Tema 3. Onmuxka

['eomeTpuueckas ontuka. I[IpsaMoIMHEWHOE pacHpOCTPaHEHUE CBETA B
OZHOPOIHOM cpene. JIyd cBera. TOUECUHBINM UCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHus cBera. [locTpoeHne n3o0pakeHuil B
IUIOCKOM 3€pKaJie.

[Tpenomienue cBera. 3aKOHbBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroyl IOJHOIO
BHYTPEHHETO OTPAXKECHHUSI.

Hucnepcus ceera. CioxHbIN cocTtaB Oenoro cBeta. [IBer.

Cobupatoniue 1 paccenBarolue JUH3bL. ToHKas auH3a. DOKyCHOE pacCTOsIHUE
U ONTHYECKas Cuiia TOHKOW JuH3bI. [locTpoenune n3odpaxkeHuit B COOMPAIOIINX U
paccenBaromnx JuH3ax. Dopmyna TOHKOU JIMH3BI. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpeHIIMOHHOU
KapTHUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpPONUCTBA U MPAKTHUUECKOE MPUMEHEHHE: OYKH, JIyna,
(doToamnmapaT, NPOEKIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pacCHpOCTPAHEHUE, OTPAKEHUE M MPEJIIOMIICHUE CBETA.
OnTuueckue npudOpkI.

[TosntHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBOJA.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpocKomna, TEJIECKOIa.

HaGmronenne natepdepeHinm crera.

HaOGmronenue nudpakiuu cBera.

Habnronenue aucnepcuu ceera.

[TonyueHue ciekTpa ¢ MOMOUIBIO IPHU3MBI.

[Tonydyenue cnexTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIETKH.

HabGnronenue noiasipu3anuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusle padonul

W3mepeHnue nokazaresis npeaoMiIeHUs CTEKIIa.



HccnenoBanue cBONCTB N300pakKeHUI B JTMH3AX.
Hab6mronenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeIUAJIBLHONM TEOPUH OTHOCUTEIBHOCTH

' paHMIIBI IPUMEHUMOCTH KJIACCHYECKOM MeXaHUKU. [locTynaTel criennaibHOM
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOJYJIA CKOPOCTH CBETa B BAaKyyMe,
IIPUHIMI OTHOCUTENBHOCTHA DWHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHHUE BPEMEHU M COKpAILECHUE
JUTUHBI.

OHEeprusi U UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PESTUBUCTCKON YaCTHULIBI. JHEPTHs
IIOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmuvt K6aHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBsizu 3Heprur GOTOHA C €r0 YaCTOTON. DHEprus
Y UMITYJIbC (POTOHA.

OTtkpeiTe u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3akOHBI
dotorddexra. YpaBuenue DunmteitHa st dhoTodpdexra. «KpacHas rpanuiiar
dboTodrddexra.

Jasnenue cBera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

Texnuueckne yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboTogaTUMK, coiHEUHas OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®otor(PpdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHET0O (hoTodddekTa.

Ceeroguo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pesepdopaa mo paccesHuio o -4acTHII.
[ImanerapHas mognens aroma. llocrynater bopa. M3nydyenue u morsiomieHue
(GbOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHS JHEPrUU Ha Jpyroi. Bumbl
criekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJOPOIA.

BounnoBeie cBoiicTBa yactull. Bosnsl ne bpoitns. KopryckynsipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu



Mopens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGnronenue inHeyaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

Habnronenue nuHeityaToro cnekTpa.

Tema 3. Amommnoe aopo

OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CJOKHOCTh CTpPOeHUS dAnpa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a 1o onpeeaeHuIo cocTaBa paJuoakTUBHOIO
minydennsi.  CBoiictBa  ambda-, Oera-, TamMMa-u3NydeHus.  BriusHue
PaaMOaKTUBHOCTU HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. Hykmonnas monens siapa IeiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tormnsl.

Anba-pacnan. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. I'amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacIaja.

OHeprus CBA3M HYKJIOHOB B siipe. Snepubie cuibl. Jledekt Maccol spa.

SAnepnsble peakuuu. [lenenue u cuHTe3 sAaep.

Anepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGremMbl U TMEPCHEKTUBbI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI SIACPHON SJHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE NO3UTPOHA.

MeTo1p1 Ha0JIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHIaMeHTaabHble B3auMOJeHCTBUA. EAMHCTBO pu3nueckoil KapTUHBI MUpA.

TexHU4ecKue yCTpOMCTBA U IIPAKTUYECKOE MPUMEHEHUE: JO3UMETpP, KaMepa
Bunbcona, simepHblil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOLINX YaCTHULL.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

HccnenoBanue TpeKoB YacTUIl (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Otansl pa3BuTHS acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gnoro nHeba. Co3Be3amsi, sipKkue 3BE3IBI, TUIAHETHI, WX BHIUMOC
JBUYKEHUE.

ConneuHas cucreMa.

Connue. ConHeunass akTUBHOCTh. Mcrounuk sHeprun ConHua u 3BE3A.
3BE3BI, MX OCHOBHBIC XAPAKTEPUCTUKHU. JlMmarpaMma «CIEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE31bl TJABHOM IIOCIIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTbY» Ul 3BE37 IVIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEe CTpoeHue



3BE31. COBpEMEHHBIC NMPEACTABICHUSI O MPOUCXO0XKACHUU U 3Boitonuu CosHIa u
3BE3/1. DTallbl )KU3HU 3BE3].

Muieunsiii I[lyTe — Hama T'anmaktuka. Ilonmoxenune m aBuxkeHue CoiHIA B
INanaxtuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPBI B sApax
rajJaKkTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06a. Paz0eranue ranakTuk.
Teopus bonporo B3psiBa. PenkToBO€E U3iyyeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C WCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPeIeNIeHUs MOJOXKEHUsI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBbIE c03Be31us1 CEeBEpHOro MoJylapus U ipKue 3BE3/bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O0o0maroiiee NOBTOPEHUE

Ponp Qusukn u acTpoHOMHM B OKOHOMHYECKOHW, TEXHOJOTHYECKOM,
COIIMAJIbHON M 3TUYECKOM cepax AesITeIbHOCTH YeTIOBEKA, POJIb U MECTO (PU3UKH U
aACTPOHOMHH B COBPEMEHHOW HAYyYHOH KapTHHE MHpPA, poJib (U3UUYECKON TEOpUU B
(dbopMHpOBaHUU MPEICTABICHUN 0 (PU3NUECKON KapTUHE MHUpaA, MECTO (PU3NUYECKOMN
KapTUHBI MHpPa B OOIIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAay4YHBIX
MIPEJICTABJICHUH O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMu MaTE€MaTHKH,
Ouoy0TNN, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYyYHOTO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (punyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHHUE, SKCIIEPUMEHT, MOJISJIUPOBaHKE, MOJIEb, U3MEPECHUE.

Mamemamuka: pemIEeHHE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKLUHMH HAa OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMH, MPU3HAKK MOJ00US TPEYroJbHUKOB,
OTpeIeNICHHE TUIOMIAU TIIOCKUX Uryp u o0bEMa Tell.

buonoeus: »>nekTpuueckue SBICHUS B JKHBOW MPUPOJE, KOJIeOaTEIbHBIC
JBUXEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B )KUBOM MPUPOJE, NEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAINIMUECKAS] CTPYKTYpa TBEPIBIX
TEeJ, MEXaHU3Mbl 00Pa30BAHUS KPUCTAIIIMYECKOM PEIIETKY, CIIEKTPaIbHbIN aHATU3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3JIEKH MarHUTHBIX Py,
dboTochEMKa 3eMHOM ITOBEPXHOCTH, MPEJCKA3aHHUE 3eMIICTPSICCHUI.

Texnonocus: JNWUHUM DIEKTPONEpeNay, TIECHEPATOP NEPEMEHHOIO0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKIMOHHASA I€Yb, Pagap, pPaaUuONPUEMHHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOTO TpenMera «®Du3nMkay HA YPOBHE CPEIHEr0 OOIIero
oOpazoBaHus (0a30BbI YPOBEHb) JOJKHO O00ECHEUYUTh JHOCTUKEHHUE CJICIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOro npeaMera « Ou3nKa» AOJKHbI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOACTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TMO3WIUEH JUMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUMCKOIrO OOIIECTBA, PACIIMPEHUE KUZHEHHOIO
ONBITA U OMbBITA JEATEIBHOCTH B MPOIECCE peain3allii OCHOBHBIX HAMNpaBICHUMN
BOCIIUTATEJIbHOM JIESITEIbHOCTH, B TOM YKCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS

c(hOpPMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMU 00YUaAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUETOBEUYECKUX T'YMAaHHCTHUYECKHX U
JIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEpEcax IPa)xaaHCKOIo
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpraHu3alliy;

YMEHHE B3aHMOJICHCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU C
X QYHKIUSMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKOMN IPAXKIAHCKON UACHTUYHOCTH, MaTPHOTU3MA;

LEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM
POCCUHCKUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
JEATEIbHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero GU3n4ecKoil HayKe;

5) Tpy10BOI0 BOCIIMTAHMS:



MHTEPEC K pa3IMYHbIM cdepam npodhecCHOHANbHOW JEATEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PM3UKON M TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyuiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHMUIO U CaMOOOPA30BaHUIO B 00JIaCTH
(bU3UKY Ha TPOTSHKEHUU BCEU JKU3HU,

6) 3K0JI0rH4eCKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh HIKOJIOIMUECKON KYJIbTYPhl, OCO3HaHHE TIJI00aJIbHOTO
XapakTepa SIKOJOTUYECKUX TPOoOIeMm;

IUIAHUPOBAHUE U OCYIIECTBIECHUE JEUCTBUU B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUSA LEeJIel yCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHUe OmbITa JEATEIBHOCTH HKOJOTMYECKONW HalmpaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH 10 (U3HKE;

7) HUEHHOCTH HAYYHOI'0 MTO3HAHHUS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3HUECKON HAYKH;

OCO3HaHUE LEHHOCTUM HAYYHOW JAESATENBHOCTH, TOTOBHOCTH B IPOLECCE
U3y4YeHUs! (PUBUKHU OCYIIECTBIISITH MPOSKTHYIO U UCCIEOBATENbCKYIO IS TEIIbHOCTD
WHMBUAYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA
ba3oBble Jiornvyeckue aeicTBUA:
CaMOCTOSITeNIbHO  (popMyMpoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU JCATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUH HX
JIOCTIDKCHHUS,
BBISIBIISITh ~ 3aKOHOMEPHOCTH M INPOTHUBOPEYUS B  pacCMaTpPUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4E€TOM aHajIu3a MMEIOUIUXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIAM, OIIEHUBATh PUCKU MOCJIEACTBUIN AEATCIBHOCTH,
KOOPJAMHUPOBATH U BHITIOJIHATE PA0OTY B YCIOBUSX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILICHHE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.
ba3oBble ucciaenoBarTeabCKHue J1eCTBHSA:
BJIaJICTh HAY4YHON TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHATHUSMH M METOIAMHU
(bu3nuecKol HayKu;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATENBCKONW U MPOCKTHON ACSITENbHOCTH
B 00nact (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TMOUCKY
METOJIOB peuieHus 3a/ay (PU3UUYECKOTO COJEpkKaHUsl, TPUMEHEHUIO Pa3IUYHBIX
METOJIOB TIO3HAHUS;

BJIAQJeTh BHUAAMU JICATEIBHOCTH 1O TOJXYYCHHIO HOBOTO 3HAHHUS, €ro
UHTEpIIPEeTalliY, MPeoO0pa30OBaHUI0 W MPHUMEHEHHUIO B Pa3iIMYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPH CO3/IaHUH YYCOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3Y €€ pelIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUM, 3a7]aBaTh MapaMEeTPbl U KPUTEPHUU PEILICHUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJE pEUIeHWs 3aJauyd pe3yJIbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OopMyJIMpoBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEbHON
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

yMETh TMEPEHOCUTh 3HaHUA 10 (u3MKe B MPaKTUYECKYyI0 00JacTh
KU3HEACSITEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE UJICH, PEAJIaraTh OPUTHHAIBHBIC TIOAXOAbI M PEIICHNUS;

CTaBUTh MPOOJIEMbI U 3a7a4H, JOIMYyCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ undpopmaunmeii:

BJIa/ICTh HABBIKAMH TMOJIY4YeHUS WHPOPMAIMU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATH MOWCK, AaHAJM3,
CUCTEMATHU3alMI0 U HHTEpHIpeTaluio MHOOPMALMU Pa3IUYHBIX BUAOB U (OpM
IpEeCTaBICHNUS;

OILICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

UCTIONB30BaTh  CpeACcTBa  MHQPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPTaHU3AIMOHHBIX
3aJ1a4 ¢ cOOII0eHEM TPeOOBAHUN SPTOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepekeHrs, MPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e301aCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOTO COAEpKaHUA B Pa3IUMYHBIX (opMarax c
y4€TOoM HazHaueHHsI HHPOPMAIIUHU U LIEJICBOW ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dopMy npeacTaBICHUS U BU3yaTU3alUu.

KoMMmyHHKAaTHBHBIE YHHBeEPcadbHbIEe YueOHbIe 1eliCTBUSA:
OCYIIECTBIIAThH 00IIeHNE HA YpOKax (PM3UKU U BO BHEYPOUHOU JEATEIHLHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM  KOH(IUKTHBIX CHTyallMd ®  CMsTr4aTh
KOH(JIMKTHI;



pPa3sBEPHYTO M JIOTMYHO MU3JIaraTb CBOK0 TOYKY 3PEHHSI C HCIOJIB30BAHUEM
A3BIKOBBIX CPEICTB;

IIOHUMATh U KCIIOJIB30BaTh IPEUMYILECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThI;

BBIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JIEUCTBUI C y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAXKJIOI0 YJI€HA KOJIJIEKTUBA;

IIPUHUMATh  LEJIM  COBMECTHOM  JCATEIBHOCTH, OpPraHU30BBIBATH W
KOOPAMHUPOBATh JEUCTBUA II0 €€ INOCTHKEHMIO: COCTABIIATH IUIAH JIEWCTBUH,
pacnpenensiatb pojad € y4€TOM MHEHHMH YYaCTHMKOB, OOCYXKIaTh pEe3yJIbTaThl
COBMECTHO pabOTBHI;

OLIEHHBATh KaY€CTBO CBOETO BKJIaJa U KaXJ0r0 YYaCTHUKA KOMaH/Ibl B OOIINHA
pe3yJsbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pe/ylaraTb HOBBIE IIPOCKTHI, OLIEHMBATh HUIAEU C IIO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLICCTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeicCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYIIECTBIISITh MMO3HABATEIBHYIO ACATENBHOCTh B 00JACTH
GU3UKM W aCTPOHOMHH, BBISIBISATH MNPOOJIEMBI, CTaBUTh W (POpMyIupoBaTh
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSTENIFHO COCTAaBJISTh IUIAH PEMICHUS PAcCUYETHBIX M KAadeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTHYECKOU paboThl ¢ YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTESHUIH;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacmMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHIA;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 00JacTH
(U3HUKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEeKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsiM, BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM;

BIAJCTh HABBIKAMHM  IIO3HABATEILHONH  pedeKCHMM KaK  OCO3HAHUS
COBEPIIACMBIX JICUCTBUH ¥ MBICIUTEIBHBIX IIPOIECCOB, WX PE3yJIbTaTOB U
OCHOBaHUI;

UCIIOJIb30BaTh NMPUEMBI peIICKCUM JJISI OIICHKH CUTYyalllud, BRIOOpA BEPHOTO
pelieHus;



yMETh OLIEHUBAaTh PHUCKM W CBOEBPEMEHHO NPUHHUMATH PEIICHUS IO UX
CHIDKEHUIO;

NpUHUMATh MOTHBBI M apryMEHTBl JPYIMX I[pH aHaju3e pe3yJbTaToB
JeSITebHOCTH;

NPUHUMATH ceOsl, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA;

OPUHAMATh MOTHBBI M apTryMEHTHl JPYrHMX TpU aHalu3e pe3yJbTaToB
NeSITeNIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO IPYIUX HA OLIHMOKH.

B mporiecce qocTrKeHUS TMYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPaAMMBI TIO
¢usuke JUIE  ypoOBHS CpedHero oomero o0pa3oBaHHS |y  OOyYaromIMXcCs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH UHTEJUICKT, Ipeanoararoum
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUs, BKIFOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHATILHOE
COCTOSIHME, BUACTh HAIPABICHUS Pa3BUTHsI COOCTBEHHOW AMOIIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMs, BKJIIOYAIOLIEIO CAMOKOHTPOJb, YMEHHE MPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHE, CIIOCOOHOCTh aJalTHPOBATHCS K
HMOIIMOHAIBHBIM H3MEHEHHSM U MPOSBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMHY, BKIIOYAIOUICH CTPEMIICHHE K TOCTIKEHUIO e U
yCIexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE [EUCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAONIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATb €r0 NpPH OCYIIECTBICHUH OOMICHHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOLIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILIECHUS
C IPYTUMH JItOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K koniry o6yuenust B 10 kiaacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON JEATEIIBHOCTH JIFOIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (U3UYECKUX MOJENCH:
MaTepualibHas TOYKa, MHEpLUAIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPAOE TEO,
WJICAJIBHBIN T'a3, MOJEIIM CTPOCHHUS ra30B, KUIAKOCTEM U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MpU pelIeHUH PU3NYECKUX 3a]1ay;

pacno3HaBath GU3UYECKHUE SIBIICHUS (TIPOLIECChI) U OOBSACHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJINHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKECHHE,
CBOOOJHOE TIaJICHUE TEJ, IBM)KCHHUE MO OKPY>KHOCTH, MHEPIHS, B3aUMOJICHCTBUC
ten, auddy3us, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KHUIKOCTEH M TBEPABIX TeEl,
U3MEHEeHHEe O0BbEMa TeJl MPU HarpeBaHUU (OXJIAKJIICHHH), TEIUIOBOE PaBHOBECHE,
UCTIapeHne, KOHJECHCALMS, IUIABJICHHUE, KPUCTAJIM3alus, KUIICHUE, BJIAXKHOCTb
BO3/lyXd, MOBBIIICHUE NABJIICHUSA ra3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXJy MapaMeTpaMu COCTOSIHHS ra3a B H3O0IPOLIECCAX, AJICKTPU3AU TEll,
B3aUMO/ICHCTBUE 3aPsiJI0B;

ONUCHIBATh MEXAaHUYECKOE JBUKEHUE, HCIOJIb3ysl (PU3MUeCKHe BEITUYUHBI:
KOOpJWHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMITYJIbC Te€JIa, KUHETUYECKAsi SHEPTHs, MOTCHIUAIbHAS SHEPIUsi, MEXaHUYECKas
paboTta, MexaHWYECKas MOIIHOCTh;, IIPH OINHWCAHUHM MPABUIBHO TPAKTOBATH
(GUBUYECKUIT CMBICT KMCIOJIB3YEMbIX BEJIWYWH, WX OOO3HAYECHUS W EIUHHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUYMHY C JAPYTUMU
BEJIMYUHAMU;

OIUCBHIBATh M3YYECHHBIC TEIUIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (U3WUYECKUE BEIMYMHBI: JaBJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAsT YHEPIrUsl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEAHECKBAApATUUHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHsISI JHEprus, padora rasa,
KOA((PHUIMEHT TMONE3HOTO JCWCTBUS TEIUIOBOTO JBHUTATENS; TPH ONMUCAHUU
NPaBWJIBHO TPaKTOBaTh (DU3UYCCKUH CMBICT HCIOJB3yEeMbIX BEIMYHMH, WX
0003HAYEHUs W CAWHHIBI, HAXOAUTh (QOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bUBUYECKYIO BETUYUHY C IPYTUMU BEJIMUYUHAM;

ONKMCHIBATh U3YUYEHHBIEC MIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
SIBJIICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3NUSCKUE BEIUUUHBI: DJICKTPUUYCCKUMA 3apsij,
AJIEKTPUYECKOE T0JI€, HAMPSKEHHOCTD IMOJIsI, MOTEHIUAJ, PAa3HOCTh MOTECHIIUAJIOB;
NPy OINHCAHWHM TIPABWIBHO TPAKTOBAaTh (DU3UYECKHH CMBICT HCIIOJIb3YEMbIX
BEJIMUMH, UX OOO3HAUEHUS] W EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOLINE
JTAHHYIO0 (PU3UYECKYIO0 BEJIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHAJIM3UPOBATh (PU3UYCCKHE MPOLECCHl U SBJICHUS, HUCIOIB3YS (PU3HYECKUEC
3aKOHBI ¥ NPUHUMIBL: 3aKOH BceMUpHOTo TsaroreHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWUYECKOM DSHEPruHu, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CUJI, TMPUHIUII PABHOINPABUA HWHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOECHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHEH KMHETUYECKOW SHEPTUHU TEIJIOBOTO JIBUKEHUSI MOJIEKYJI C
a0COJIFOTHOM TeMIepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
BJIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pasndyarh CIOBECHYIO
GbopMyIIMPOBKY 3aKOHa, €0 MAaTeMaTUYECKOE BBIPAKEHHE M YCIIOBHS (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



O0OBSICHSATH OCHOBHBIE MPUHITUIIBI ICUCTBUSI MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyarh YCIOBHS X O€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHON
KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUN WU
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmyrpoBaTh podiaeMy/3anady v TUIOTE3y y9eOHOTO IKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUs, MPOBOAUTD OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC MU3MEPEHUS (PU3NUECKUX BEJIUYUH, MPU
TOM BBIOMpPAaTh ONTUMAJBHBIA CIOCOO M3MEPEHUS! U HUCIOJIb30BaTh W3BECTHbHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh  3aBUCUMOCTH  MEXKAY  (PU3NYECKHMMH  BEJIMYMHAMH  C
UCIIOJb30BAaHUEM IIPSAMBIX HU3MEPEHUI, MPHU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(bUKCUPOBATh PE3YJbTATHI MOJTYUYEHHONU 3aBUCUMOCTH (PM3UYECKUX BEJIMUUH B BUJIE
Ta0MIl U TPaQUKOB, JACIIaTh BHIBOJBI 11O Pe3yJIbTaTaM UCCIICIOBAHMSI;

coOmro/1aTh mpaBmiia 6€30MacHOr0 TPyJa MPU MPOBEJICHUU HMCCIETOBAaHUN B
paMKax y4eOHOro »JKCIEpUMEHTa, Y4YeOHO-UCCIIEeNOBATEILCKOW U IMPOECKTHOU
JEATEIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000pyaOBaHUS,

pemath pacu€THBIC 3a7a4d C SIBHO 3aJaHHON (U3WYECKOW MOJEIbIO,
UCTOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOMMBbIE JJIsI €€ pEelIeHUs, MPOBOJUTH Pacy€Thl U OIICHUBATH PEaTbHOCTH
MOJIYYE€HHOI0 3HaYeHUsI (PU3NUECKON BEIIMUUHBIL;

pemaTh Ka4eCTBEHHBIE 3a/1a4M: BbICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUNUBYIO
LEMOYKY PACCYXKJIECHHM C OMOpONM Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKue sIBJICHUS;

WCII0JIb30BaTh MPHU PELIEHUH YU€OHBIX 33/1a4 COBPEMEHHbIE HMH(POPMAIIMOHHBIE
TEXHOJIOTUU [IJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U TPEACTaBICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYEHHOW W3 Pa3IMYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyIo HH(pOpMaIuio;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, O0BICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUI;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HU TS
oOecrieueHrss 0€30MAaCHOCTH TpH OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsi COXPAHEHUS 370POBbsl U COOJIOJICHUSI HOPM JKOJIOTHYECKOTO
MIOBEJICHUS B OKPYKAIOLIEH Cpee;



paboTaTh B TpYyMNNE C BBIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBATh PadOTy TPYIIBI, PAlMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSTEIBHOCTh B HECTAHAAPTHBIX CUTYallMSX, aJ€KBATHO OLICHUBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbBI B PEIICHUE pacCcMaTpPUBAEMOM MPOOIEMBI.

K koniry o6yuenus B 11 kiaacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B IPAKTUYECKOU NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(u3HUECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsifl, JIyd CBETA, TOYCUHBIA UCTOYHHUK CBETA, SJCPHAS
MOJIeJIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO sijipa MpHU peuieHUuU (PU3NYECKUX
3az1adg;

pacro3HaBaTh (pU3MYECKUE SIBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JJIEKTPOJIMHAMHUKN M KBAHTOBOW (DM3UKU: AJIEKTPUUECKasi MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aUMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIXKYIIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsl U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpOCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIIECHUE,
uHTeppepeHus, audpakuuss W TOJMApU3ANMs CBETa, JHCIEPCHUS CBETa,
dboToanekTpudeckuit 3phext (poTodrddhexT), CBeTOBOE JAaBICHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAas W MCKYCCTBEHHas

PaIrOaKTUBHOCTb;
ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTb  PAa3JIMYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBJICHUS (TPOLECCHI), UCHONB3Yyd (U3UUYECKUE BEIMYMHBI:
ANEKTPUUECKUH 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HANpPsDKEHHE, JJIEKTPUUYECKOe
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUHUAIOB, 3JEKTPOJABIKYLIAsl CUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO mojs, cwia Awmmepa, cuia JlopeHna, MHIyKTHBHOCTb
KATYILLIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsJl U CHiIa ToKa B IIpolecce
rapMOHUYECKHX JJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsHUE U
OTTHYECKasl CHWJIA JIMH3BI, TIPH OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3UUCCKUN
CMBICII HCIIOJB3YEMBIX BEIIMYMH, WX OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
(bopMyJIbl, CBSA3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUYMHY C IPYTUMH BETUUHMHAMMY;

ONKCHIBATh H3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HUCIOJIb3Ys
(bU3UYECKHE BEIUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTHs U UMIYJLC (POTOHA, MIEPUOJI TIOTypaciaia, SHEPTHs CBI3U



aTOMHBIX SI7IEp, MpPH ONUCAaHUM TPABUIBHO TPAKTOBaTh (UINYECKUN CMBICIT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWsS W €IMWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOIIME JIAaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIWYUHAMHU,
BBIYKCIIATH 3HAUCHHE (PU3NUECKON BETMUUHBI,

aHAJIM3UPOBATh (PU3NYECKHUE TMPOLIECCHl W SIBJICHUS, UCIOJIBb3Ys (PU3NYECKHE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIIBHOIO U MAPaUIEIbHOIO
COCIMHEHUs MNPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWNHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJOMIIEHUS CBETa, ypaBHeHHe OWHIITeHHa Uit GpoTodddexra,
3aKOH COXPAHEHMSI DHEPruH, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpPaHEHUs
IIEKTPUYECKOTO 3apsAJ]ia, 3aKOH COXPAHEHHMS MACCOBOIO YMCIIA, MOCTynaTsl bopa,
3aKOH paJMOAaKTUBHOI'O pacnaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULbI, 0O0JacTH)
MPUMEHUMOCTH;

ONpEJENATh HAlIPAaBJIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOIO MOJISl IPOBOJIHMKA
C TOKOM, cuJibl AmIiepa u cuiibl JlopeHua;

CTPOUTh W ONKCHIBATh M300paKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBINIOJIHATD JKCIEPUMEHThl MO HCCIEAOBAHUIO (PU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmyIMpoBaTh MpodIeMy/3a/1ady U THIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOMPaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTDH OMBIT U POPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBISATH MPSIMBbIC U KOCBEHHBIC M3MEPEHUST (PU3HUECKUX BEITUYHMH, ITPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaThb HU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCTIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUN: MpPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTAaTh
MOJTyYEHHOW 3aBUCHUMOCTH (M3UYECKUX BEJIWYMH B BHUAE TaOIUIl U TpaduKOB,
JieJaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIIEA0BaHUS,

coOmro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MpU MPOBEICHUU HMCCIEIOBAaHUMN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4YeOHO-UCCIIENOBATEIbCKOW U MPOEKTHOU
NEeSATENbHOCTH C MCHOJB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIaDOPAaTOPHOIO
000pya0OBaHuU4,

pemarh pacuéTHbIE 3a7aydl C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoUMbIE NIl €€ PEIICHHs, TPOBOJUTh PACUYEThl M OLEHUBATH PEATBHOCTH
HOJIy4YE€HHOT0 3HaueHUs (PU3UYECKOI BEIMUNHBDI;



pelIaTh KaYeCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LENOYKY PACCYXKIEHUI C OINOpPOM HA M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue sBICHUS;

UCIIOJIb30BATh IIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMALIMOHHbIE
TE€XHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIMM U MPEICTABICHUS
y4eOHOW W Hay4HO-TIOMYJIAPHOW WH(GOpPMAIMK, TONYYCHHON W3 Ppa3TUYHbBIX
UCTOYHHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJIy4aeMyt0 HHPOPMAIHUIO;

OOBSCHATh MNPUHLMIBI JEHCTBUS MAIUMH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBHUS UX 0€30MacHOr0 MCIOJIb30BaHUS B IMOBCEIHEBHOU
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOLECCOB OKPY)KAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUIL;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B TIOBCEAHEBHOM KU3HU JIJIs
oOecrieyeHuss 0€30MAaCHOCTU NpH OOpallleHHH € MNpUOOpaMu M TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
IIOBEJCHUS B OKPYIKAIOLLEH CPEAE;

paboTarb B TpyINIe C BBIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATh padOTy TPYyNIbl, PaLUOHAIBHO paACHpEAesiATh OO0S3aHHOCTU U
IUTAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYALMsIX, aIEKBATHO OLICHUBATH
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos
HaumeHoBaHue pa3jie/ioB U TeM JyekTpoHHbIE (HU(POBBIE)
Ne n/m Konrpoabnbsie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIC PeCypChI

padoThI padoThI

Paznea 1. PU3UKA U METO/bI HAYUYHOI'O IIO3HAHUSA

dusnka n MCTOABI HAYYHOT'O

1.1 2 https://m.edsoo.rt/AVIAWVNQO
MTO3HAHUS
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo.ru/SNO2MCW XU
2.2 Jmaamuka 7 https://m.edsoo.ru/RML6BX3PU
23 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/S6NRCXHA7
Hroro no pazaeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJIEKYJISIPHO-

3.1 B 9 1 https://m.edsoo.ru/HRGVENOPE
KHHETHYECKOW TEOPHH
3.2 OCHOBBI TEPMOJIMHAMHUKHU 10 1 https://m.edsoo.ru/HK6KIL6RS9
ArperaTHble COCTOSIHHS BEILIECTBA.
3.3 5 https://m.edsoo.ru/HSM355JCH
da30BbIE IEPEXOIBI
Hroro no pazneny 24

Pa3nen 4. JIEKTPOJINHAMUKA
4.1 DIIeKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI




IToCTOSIHHBIN 2TIEKTPUYECKUN TOK.

4.2 12 1 1 https://m.edsoo.rt/GEWTDQXWW
Toxu B pa3nu4HbIX cpenax
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68 4 4

[NPOTPAMME



11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmMbl

Ne i/

Paznea 1. JIEKTPOJAMHAMUKA

11 MarnuTHo€ 1moJje. IIeKTpOMarHuTHast
' UHIY KM

Hroro no pazneny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

MexaHuuecKue u SJICKTPOMArHUTHBIC

2.1
KoJIeOaHus
29 MexaHW4YecKre U 3JICKTPOMArHUTHBIC
’ BOJIHBI
2.3 OnTtHka

Wroro no pazaeny

KoanuecTBo 4acoB

Kontpoabubie IIpakTnueckue
Bcero
padoTshI padoThI
11 1 3
11
9 1
5 1
10 3
24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

OCHOBBI CIENUAIBHON TEOPUH
OTHOCUTEIIbHOCTH

3.1

Hroro no pazneny

Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DIeMeHTHI KBAHTOBOU OIITHKU
4.2 Crpoenune aToma

4.3 ATOMHOE PO

4 1

JIEKTPOHHBIE (HH(PPOBHIE)
o0pa3oBaTe/bHbIE PeCypChl

https://m.eds00.ru/Z2Q390NG8

https://m.edsoo.ru/3TLNQKPG6

https://m.eds00.ru/WQT6385V1

https://m.edsoo.ru/TUPOIURXM

https://m.eds00.ru/AQUCOVDK?2

https://m.edsoo.ru/SWOVAWQRS
https://m.edsoo.ru/HSBEAOOEA
https://m.edsoo.ru/97MC9DZXQ




Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJeMeHTBI aCTPOHOMHUU M aCTPOPHU3IUKU 7
Hroro no pazneny 7

Pa3nesn 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o0maroriee MOBTOPEHUE 4
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 68

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

https://m.edso0.ru/O2JEGZCIM







IHOYPOYHOE INTAHUPOBAHMUE

10 KVIACC
Ne
w/n Tema ypoka

®dusnka — HayKa o IpUpOJIE.
HayuHble MeTO/1bl TO3HAHUS
OKpY Karollero Mupa

Poaw u mecto pusuku B
(hopMUPOBaHUN COBPEMEHHOM
HAy4YHOU KapTUHBI MUpA, B
MPAKTUYECKON AESITeTbHOCTH
NI (S7

Mexanuueckoe IBUKEHUE.
OTHOCUTENBHOCTh
MEXaHHYECKOTO JBHKEHUS.
[Tepemenienue, CKOpOCTS,
YCKOpEHHue

PaBHOMEpHOE npsAMOJIMHEITHOE
JBUKCHHE

PaBHOYCKOpEeHHOE
prIMOHHHeﬁHOe JIBHUKCHHUC
CBoboHOE TTazieHHe.
YckopeHnue cBOOOIHOTO
naJICHUs

Koan4yecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTbI

JlaTa
H3YYeHUS

DJIeKTPOHHbBIE N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/YXGQSPMI1P

https://m.edsoo.ru/SHSXWFFVO

https://m.edsoo.ru/RSOAOVS5ZX

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J




10

11

12

13

14

KpuBonuzeliHoe 1BUKEHHE.
JIBr>KeHHE MaTepuaIbHOU
TOYKH I10 OKPY>KHOCTH

[IpuHUKIT OTHOCUTENBHOCTH
lanunes. MuepunanbHbie
cucreMsl orcyera. [lepBbii
3akoH HeroToHa

Macca Tena. Cuna. [Ipuniun
cynepro3unuu cuil. Bropon
3akoH HproToHa nis
MaTepuaabHOU TOYKU

Tperuii 3akon Herotona niis
MaTepHaIbHBIX TOUCK

3aKOH BCEMHUPHOTO TATOTEHUS.
Cuna tsoxectu. [lepBas
KOCMHUYECKasi CKOPOCTh

Cuna ynpyrocru. 3akoH ['yxa.
Bec Tena

Cuna tpenus. Koapdumment
Tpenus. Cuiia COpOTUBICHUS
MIPH JABMOKCHUH TEJIa B
KUAKOCTHU UJIN I'a3€

[ToctynarensHOE 1
BpaIaTEIbHOE IBUKECHHE
abCOMIOTHO TBEPIIOTO TeNa.
MowmeHT cunbl. [1nedo cuinbl.
VYcnoBus paBHOBeCUs TBEPAOTO
Tela

https://m.edsoo.ru/TFLJ2C4DN

https://m.eds00.ru/J6QY7N3IWN

https://m.edsoo.ru/BVINWTAQH

https://m.edsoo.ru/JYL4I4UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVFEXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS




15

16

17

18

19

HNMnynsc MaTepuanbHOU
TOUYKH, CUCTEMBI MaTEPUATIbHBIX
Touek. ViMmynbe cuibl. 3akoH
COXPaHEHHUs UMITYJIbCA.
PeaktuBHOE IBUXKEHUE

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sHeprus
MaTepuaibHOU TOUKH. Teopema
00 U3MEHEHUU KHUHETUYECKONH
SHEpPIrun

[TorenmanpHas 3HEPTHUS.
ITorenuumanpHas SHEPrUs
ynpyro aehpopMupoBaHHON
npykuHsl. [loreHnmanbHas
SHEPTHUs TeJa BOIU3U
MOBEPXHOCTH 3E€MIJIH

IloreHnnuanbHbie U
HeIoTeHIUaIbHbIE CHIIBI. CBSI3b
paboThl HEMOTEHITUATBHBIX CHIT
C M3MCHEHHEM MEXaHMICCKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPIrUU

JlabopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C I3MCHEHUEM
MEXaHUYECKOM dHEPTHH Tella
Ha MPUMEPE PACTHKEHHUS
PE3UHOBOTO KIYTa

https://m.edsoo.ru/MSJQTKNWC

https://m.edsoo.ru/J1V591.28B

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG




20

21

22

23

24

25

26

27

KonrtponsHas pabota o teme
«Kunemartuka. Jlunamuka.
3aKOHbBI COXpAaHEHUs B
MEXaHUKE

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
Teopun. bpoyHoBCckoe
nekenue. uddyzns

Xapakrtep JBUKEHUSA U
B3aNMOJICHCTBHS YaCTHI]
BelecTsa. Mozenu cTpoeHust
rasoB, JKMJIKOCTEN U TBEPABIX
Ten

Macca monekyn. KonnyectBo
BemiecTBa. [locTossHHas
ABoraapo

TemnnoBoe paBHOBECHE.
Temnepatypa u €€ U3MepeHUeE.
[IIxana remneparyp Llenscus

Wneanbusiii raz B MKT.
OcnoBHoe ypaBHeHne MKT

AOcomoTHas TeMrepaTypa Kak
Mepa CPEIHEN KNHETUYECKOU
SHEPTUH JIBUKEHUSI MOJIEKYJI.
YpaBHenue Menpaeneena-
Knaneiipona

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1IBAQD13

https://m.edsoo.ru/WPNY6QAS8Z

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3IWB66I3A




28

29

30

31

32

33

34

35

36

JIaboparopHast paboTa
«HccnenoBanue 3aBUCUMOCTH
MEXKy IapaMeTpamu
COCTOSIHHSI Pa3pPEIKCHHOTO Ta3ay

W3omporieccrl B HaeaaIbHOM
rase U ux rpapuueckoe
npeaACTaBJICHUC

BuyTpennss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI
Y CIOCOOBI €€ U3MEHEHHUS.
KonmaectBo Temnotsl u paboTa.
BryTtpeHHss dHeprus
OJIHOATOMHOTO UJEAJIBHOTO
rasa

Bune! Teronepenaun

VnenpHas TEIIOEMKOCTD
BemecTBa. KommaectBo
TEIJIOTHI TIPH TETUIONepeIaye.
AnmabaTHblif Iporiecc

[IepBblii 3aKOH TEPMOJUHAMUKHI
U €T0 IIPUMEHEHUE K
n3omnpouneccam

HeoGpaTumocTs mporeccoB B
npupoze. Bropoit 3akoH
TEPMOAMHAMUKHU

[Ipunuun neiicteus u KIT/{

TEIUIOBOI MaIINHEI
wuxn Kapno u ero KITJ]

https://m.edsoo.ru/35DBLKT96

https://m.edso0o0.ru/OZJ3KZNI5

https://m.eds00.ru/9JQITVXIE

https://m.edsoo.ru/36JJI20W9

https://m.edsoo.ru/5SK3Y4H86L

https://m.edsoo.ru/2HO6R3GAS

https://m.edsoo.ru/S85LWDFTS8

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo.ru/4XPSAQOVIM




37

38

39

40

41

42

43

44

45

DKosornyeckre mpoodIemMbl
TETIOIHEPTETUKH

O6o0maromuii ypok
«MonekynspHas pu3MKa.
OCHOBBI TEPMOAMHAMHUKID)

KonrpomnsHas pabota o teme
«MonekymnspHas GpusHKa.
OCHOBBI TEPMOTUHAMHKI

[TapooOpazoBanue u
KoHieHcanus. Mcnapenue u
KHUIIEHHE

AOGcComoTHAs 1 OTHOCHUTEIbHAS
BJI&YKHOCTb BO31yXa.
Haceiennslii map

TBépnoe Teno.
Kpucrannuueckue u amopgpHbIe
Tena. AHU30TPOIMS CBOWCTB
Kpuctayos. XKuakue
Kkpuctaasl. CoBpeMEHHbIE
MaTepHabl

[TnaBieHre U KPUCTAITH3AIIHSL.
VY aenbHas TEIIOTa TUIABJICHUS.
Cyb6numarnus

VYpaBHeHHE TEIJIOBOro OanaHca

OnexTpusanus Tei.
DnekTpuyeckuii 3apsia. [[Ba
BUJIA AIIEKTPHUUECKUX 3apsIOB

https://m.edsoo.ru/P07ZMYMSI

https://m.edsoo.ru/9EKZODDWP

https://m.edsoo.ru/RCARYE6ZX

https://m.edsoo.ru/X48Q078EE

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JXFWLMZNK

https://m.edso00.ru/OX117G6MR

https://m.edsoo.ru/0IUXGN211

https://m.edsoo.ru/QJ2S7TWSBM




46

47

48

49

50

51

52

53

[IpoBOAHMKY, AUDIIEKTPUKHU U
MIOJIyIIPOBOIHUKH. 3aKOH
COXpaHEHUs JIEKTPUIECKOTO
3apsana

Bzaumopencrteue 3aps0B.
3akoH Kynona. ToueuHsblit
JIEKTPUYECKUN 3aps]

Hanpsioxénaoctb
3IEKTPUUYECKOTO MOJIA.
[IpuHuun cynepno3unumn
BJIEKTPUYECKUX MoJe. JInnnn
HaIpsKEHHOCTH

Pab6oTa cun
3JEKTPOCTATHYECKOTO MOJIS.
Ilorenuuan. Pa3zHocth
MOTEHIIUATIOB

[TpoBOMHMKYN W AUDIICKTPUKH B
AJIEKTPOCTATHYECKOM IIOJIE.
JusnexkTpudeckas
MIPOHUIIAEMOCTD

DIEKTPOEMKOCT.
Kongencarop

DNEeKTPOEMKOCTD IMJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOI0 KOHAEHCATOpa
JlaboparopHas paboTa

"N3mepenue 31eKTpoEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/SU3BUOTHH

https://m.edsoo.ru/9IKAWD2V6

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S3127

https://m.edsoo.ru/BIUPRD52W

https://m.edsoo.ru/XPUKP82VE

https://m.edsoo.ru/PBGM4F845




54

55

56

57

58

59

[Ipuniun neicTBus u
MIPUMEHEHHUE KOHJIEHCATOPOB,
KOIMMPOBAJIBLHOTO amnmnapara,
CTPYHWHOTIO ITPUHTEPA.
DIIEKTpOCTaTUUYECKAs 3aIUTa.
3a3eMiieHre AIEKTPOIPHUOOPOB

DNEeKTPUUECKUN TOK, YCIOBHUS
€ro CyIIeCTBOBaHUSI.
[TocTostaubIif TOK. Crita TOKa.
Hanpsioxenue. ConpoTHBieHUE.
3akon Oma 1S ydyacTKa Lenu

ITocnenoBarennHOE,
napajieIbHOE, CMEIIIAaHHOE
COCTMHEHHE MTPOBOTHUKOB.
JlaGopaTopHnas pabota
«/3ydeHne cCMEeanHoro
COETUHEHUS PE3UCTOPOBY

Pabota u moiHOCTh
3IEKTPUIECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

3akon OMa Jy1st MOJTHOM
(3aMKHYTOM) 3JIEKTPUYECKON
uenu. KopoTkoe 3ambIKaHHeE.
JlabopaTopHnas pabota
«3mepenune DJ1C nucrounmka
TOKa M €r0 BHYTPEHHETO
COTIPOTUBIICHUS

PesepsHblii ypok. KonTponabsHas
pabora 1o Teme

0.5

0.5

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7

https://m.edsoo.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS

https://m.edsoo.ru/MFM6EIE5X




60

61

62

63

64

65

"DnexTpoanHamuka" /
Bcepoccuiickas npoBepo4Has
paborta

O06o0maromuit ypok
«DNeKTpoANHAMUKAY /
Bcepoccuiickas npoBepo4yHas
paborta

DJEeKTpOHHAs POBOAUMOCTD
TBEPBIX METAILJIOB.
3aBUCHUMOCTh CONIPOTHUBICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

DIJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX
MTy4KOB

[TonynpoBogHUKH, X
coOCTBeHHAs! U IPUMECHas
NpoBOAUMOCTh. CBOWCTBA p—
n-rnepexoa.
[TonmynpoBoAHUKOBEIE TPUOOPHI
DIJIEKTPUYECKUH TOK B
pacTBopax U pacriaBax
ANEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOLUAIUs. DIEKTPOIIN3

DIIEKTPUYECKUI TOK B ra3ax.
CaMOCTOSTENHHBIN 1
HECAMOCTOSITEbHBIN pa3psl.
Monnus. I1nazma

https://m.edsoo.ru/P86MDYO07H

https://m.edsoo.ru/ WMNNBQL9H

https://m.edsoo.ru/4CCYCJ785

https://m.edsoo.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWVI1

https://m.edsoo0.ru/2V2KLFQA




DneKkTpudeckre npudopsl U

YCTpOICTBA U UX NPAKTUYECKOE

66 1 https://m.edsoo.ru/KJA02KUP5

npuMeHenue. [Ipasuna
TEXHHUKHU 0€30M1acHOCTH
KontponbHas pabota o teme
«DIEeKTpOCTATHKA.

67 IToCTOSIHHBIN NEKTPUYECKUI 1 1 https://m.edsoo.ru/PASKIGWP4
TOK. TOKHM B pa3in4HbIX

cpenax»
PesepBHbIii ypoOK.
68 O06o06mmaromuil ypok mo TeMam 1 https://m.edsoo.ru/HLOAT6SNU
10 xnacca
OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68 5 4



11 KITACC

Ne
n/n

KoanuyecTBO 4acos

Tema ypoka KonTpoJbHble
Bcero
padoThI

ITocTosTHHBIE MAarHUTHI U UX
B3auMoaecTBHe. MaruuTHoe

nose. BeKTop MarHuTHOU 1
MHIAYKIUU. JIMHUM MarHuTHOM
UHIYKIUU

MarauTHoe 1oJie MPOBOIHUKA
¢ TokoM. OnbIT Dpcrena.
BzaumopeiicTBue npoBOAHUKOB
C TOKOM

JlaGopaTtopHnast pabota
«/3ydyeHne MarHuTHOTO TOJISt 1
KaTyIIKH C TOKOM»

JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOJAHUK C TOKOM. Cuita
Awmmnepa. JlabopaTopHas pabora
«HccienoBanme nenucTBUS
ITOCTOSTHHOT'O MarHuTa Ha
paMKy € TOKOM»

JleficTBMe MarHuTHOTO TOJISI Ha
JBIOKYIIYIOCS 3apsKEHHY O
yactuny. Cuna Jlopenua.
PaGora cunsl Jlopenia

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

DJIeKTPOHHBIE N (pOBBIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/4ADMOYIIN6

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/7ABZQGQC9




10

11

12

DNEeKTpOMarHuTHasi MHIYKIHUS.
IToTok BEKTOpa MarHUTHOMN
uHaykiuu. 3/1C uHIyKImm.
3aKOH AJIEKTPOMarHuTHOM
nHaykiuu Gapanes
JlaGopatopHas paboTa
«HccnenoBanue SBICHUS
3JICKTPOMArHUTHON WHIYKITAW

NunykTuBHOCTS. SIBIeHUE
camonHaykuuu. J1C
CaMOMHIYKIMHU. DHEPrus
MarHUTHOTO MOJIs KaTYILIKU C
TOKOM. DJIEKTPOMarHuTHOE
nosue

TexHuueckue yCTpoucTBa U UX
IIPUMEHEHUE: ITIOCTOSIHHBIE
MarHMThl, 3JIEKTPOMAarHUThI,
3JIEKTPOIBUTaTEb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YacTHLI, UHAYKIIMOHHAS 11€Yb
Ob6o06maromuit ypok
«MaruaurtHoe 1noue.
DneKTpOMarHuTHas HHIYKIHSD

KonTtpomnpHas padbota mmo teme
«MarauTHoOE 1oJe.
DNEeKTpOMarHuTHast UHIYKIUS
CB00OOgHBIE MEXAHUYECKIE
kosieOanus. [apMoHHYECKHEe
KoseOaHus. YpaBHEHUE

https://m.edsoo.ru/VA26C9C3J

https://m.edsoo.ru/XZS5MQCBU

https://m.edsoo0.rt/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.edso00.ru/COB05SBGMC

https://m.edso0.ru/8X637ELEU

https://m.eds00.ru/9Y6GY WEVP




13

14

15

16

17

rapMOHUYECKHUX KOJIeOaHMIA.
[IpeBpamienue 3epruu

JlaGopaTtopHnas pabota

«HccnenoBanue 3aBUCHMOCTH

HIeproJIa MaJIbIX KOJIeOaH 1
T'py3a Ha HUTH OT AJIMHBI HUTHU

U MacChl Tpy3a»

KonebarenbHbIi KOHTYD.
CB00OOIHEIE
3IEKTPOMArHUTHBIE KOJIeOaHUs
B UJICAILHOM KOJIe0aTeTbHOM
KOHTYpE. AHAJIOTUs MEKIY
MEXaHHYECKUMHU U
AIEKTPOMArHATHBIMH
KOJIEOaHUSIMU

®opmyna ToMmcoHna. 3akoH
COXPaHEHUS YHEPTUH B
HJIcaIbHOM KOJIeOaTCILHOM
KOHTYpE

[IpencraBnenue o 3aTyXarOUMX
KosieOaHusX. BeIHYKIEHHBIC
MEXaHHYECKUE KOJIeOaHusl. 1
Pe3onanc. BeiHyx1eHHbBIE
3JICKTPOMArHUTHBIC KOJICOaHUs

[IepemeHHBI TOK.

CunycouganbHbIN

MEPEMEHHBIN TOK. MOITHOCTH 1
NEPEMEHHOT0 TOKA.

AMITIUTYTHOE U IEHCTBYIOIIEE

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCOSBAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI




18

19

20

21

22

23

3HAYCHUEC CUJIbI TOKA U
HaIpsKCHUSA
Tpancdopmarop.
[IpousBomacTBO, Nepeaaya u
NOTPEOJICHUE FTCKTPUICCKOM
SHEPTUU

YCTpolCTBO M IPAKTHYECKOE
IPUMEHEHHE 3JIEKTPUIECKOTr0
3BOHKa, TeHepaTopa
MEPEMEHHOTO TOKa, JIMHUN
3JIeKTponepeay

DKOJOTHUYECKHE PUCKU TIPU
IIPOU3BOJICTBE
anekTpo3Hepruu. Kynbrypa
HCIIOJIb30BaHUSA
3JIEKTPOIHEPTUH B
MMOBCETHEBHOW KU3HU

MexanndecKkre BOJHEI,
YCIJIOBUS PACIIPOCTPAHEHMS.
ITepuon. CxopocThb
pacnpoCcTpaHeHus U IJIMHA
BOJIHBL. [lonepeunsie u
IPOJOJIbHBIE BOJHbI

3Byk. CKOpOCTB 3BYKa.
I'pomkocTs 3ByKa. Beicora
ToHa. TemOp 3ByKa
DIEKTPOMAarHUTHBIE BOJIHBI, UX

cBoOMicTBa U ckopocTh. [Ikana
JJIEKTPOMAarHUTHBIX BOJIH

https://m.edsoo.ru/1ZWZULSQK

https://m.eds00.ru/93Z12W40QQ

https://m.edso0o0.ru/3ADUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

https://m.eds00.ru/Z827Q6V70

https://m.edsoo0.ru/SWB57C06X




24

25

26

27

28

29

30

31

[IpuHUHMIIBI pauOCBA3U U
TenesuaeHus. Passurue
CpPEACTB CBsA3U. Pannonokamus

KonTtponbHas padota
«KonebGanust v BOTHBI»

[IpssMmonuHenHOE
pacrpocTpaHeHHUEe CBETa B
OIHOPOJHOM cpene. TodeuHblid
UCTOYHHK cBeTa. JIyu cBeTa

OTtpakeHue cBeTa. 3aKOHbI
otpakeHus ceera. [locrpoenue
M300paKeHHH B TUIOCKOM
3epKaie

[Ipenomiuienne ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIN yroJ MOJTHOTO
BHYTPEHHET0 OTPaKeHUs

JlaboparopHnas paboTa
«3mepeHne nmokasaresst
IIPEJIOMIIEHUS CTEKIIAa»

JIunsel. [loctpoenue
U300paXKeHHI B TUH3E.
®opmyia TOHKOM JIUH3BI.
VYBennueHue JIMH3bI
JlaboparopHas paboTa

«HccienoBanre CBOMCTB
U300paXCHHUI B TUH3AX)

https://m.eds00.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUF74ANDOW

https://m.edsoo.ru/IMBKQM?227

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2EIM1DQ

https://m.edsoo.ru/ W2MMS9KJC

https://m.edsoo0.ru/Q1ZCMWI980




32

33

34

35

36

37

38

39

Hucnepcus cera. CioxXHbIN
cocTaB Oeloro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habmonenne nucnepcuu
CBETa»

WnTepdepenmus ceera.
Hudpaxius ceera.
HudpakmonHas pemeérka

HOHepe‘{HOCTB CBCTOBBIX BOJIH.
HOHHpI/ISaHI/IH CBCTa

OnTuueckue npudopsl U
YCTPOMCTBA U YCIIOBHS UX
0e30macHOTO TPUMEHEHUS

FpaHI/IIII)I MIPUMCHUMOCTU
KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnenuaibHOM
TEOPUH OTHOCUTEIBHOCTH

OTHOCHUTEIBLHOCTD
OJTHOBPEMECHHOCTH.
3amenjieHre BpEMEHU U
COKpAIIICHHUE JITTHHBI

OHeprus U UMIyJIbC
PENSATUBUCTCKOM YACTHIIBI.
CBs13b Macchl ¢ SHEpruen u
UMITYJIBCOM. DHEPTHSI TIOKOS

KonTtponbHas padora «OnTuka.
OcHOBBI cIEIIMANIBHOM TeopUn
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/K9OWVKEI 1

https://m.edsoo.ru/C8LCRSEJI

https://m.eds00.ru/Q2118XYOJ

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/P8GBI9FJ5N

https://m.edsoo.ru/OVLMCN6B2

https://m.edsoo0.ru/190Z2Y4BUB

https://m.edso0o.ru/L86EIJPLI




40

41

42

43

44

45

46

47

48

®otonsl. ®opmyia [1nanka.
DHeprust 1 UMIyJIbc GOTOHA

OTKpbITHE U HCCIIEIOBAHNE
doroapdexra. OnpiTe A. T
CroneroBa

3akoHbI poTodddeKTa.
YpaBHeHue DUHIITEHA 115
dotorpdekra. «KpacHas
rpanuna» Gorodaddexra

Hasnenune cBera. OnwiTe! [1. H.
JleOeneBa. Xumugeckoe
JNIEUCTBUE CBETA

TexHuueckue yCcTponucTea u
PaKTUYEeCKOe IPUMECHEHUE:
¢doTorsIEMEHT, (POTOIATUHK,
COJIHEUHas OaTapesi, CBETOIHO]]

Pemenue 3amay mo reme
«DIeMEHTHI KBAHTOBOI
ONTHKW

Monens atoma TomMcona.
OmnsiThl Pesepdopra no
pacCesHUIO (i-4aCTHLI.
[InanerapHas Mozeb aTOMa
[Toctynatel bopa

N3nyyenue u normnoueHue
(OTOHOB IpU Nepexojie aToma
C OJTHOTO YPOBHS SHEPIUU Ha
npyroi. Buasl ciekTpoB

https://m.edsoo.ru/ZL6P16LAQ

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE




49

50

51

52

53

54

BosiHOBBIE CBOMCTBA YaCTHULL.
Bounsl ne bporins.
KopmyckynspHo-BOITHOBOM
nyanu3M. CrloHTaHHOE U
BBIHYK/ICHHOE U3JTy4YECHHE

OTKpbITHE PaIUOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo
OIIPEJIETICHNIO COCTaBa
PAAOAKTUBHOI'O U3JTYyYCHUA

CsoiicTBa anbda-, 6era-,
ramMma-m3inydeHus. Brnusaue
PaAMOAKTUBHOCTH Ha )KUBBIC
OpTaHU3MBI

OTtkpbITHE IPOTOHA U
HeliTpona. U3oronsl. Anbda-
pacnaj. DIeKTPOHHBIN U
MO3UTPOHHBIHN OeTa-pacmaj.
l'amma-uznydenue

OHeprust CBA31 HyKJIOHOB B
sape. SInepHble peakiuH.
Snepusliii peaxkrop. [Ipobremsr,
NEePCIEKTHBBI, SKOJIOTUYECKHE
ACTICKTHI SIIEPHOM SHEPTETUKU

3neMeHTapHHe HYaCTHUIIBI.

OTkpbITHE TO3UTPOHA. MeTobI

HaOJIOICHUS U PETUCTPaLUU
JJIEMEHTAPHBIX YaCTHULI.
Kpyruslii cron
«DyH1aMEHTAJIbHbIE

https://m.edsoo.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A




55

56

57

58

59

B3auMojiercTBusL. EMUHCTBO
$u3nUeCcKoil KApTHUHBI MUPa»

OTanbl pa3BUTHS ACTPOHOMUU.
[Ipuxnagnoe u
MHPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMuHU. Bun 3B€31HOTO
Heba. Co3Be3ausi, spKue
3BE3/IBI, INTAHCTEI, UX BUIUMOE
nBrkenne. CotHeuHas
cucreMa

Comnnne. Conneynas
aKTHUBHOCTB. ICTOUHUK
sueprun CoJiHIIA U 3BE3]T

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE31bI
IJIaBHOM MOCJIE10BATEIBHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS
0 MPOUCXOXKICHUH U IBOJIIOLIUN
CouHIta 1 3B€31Q

Mnineunsiii [IyTe — Hama
T'amakTuka. Ilomoxenue u
nBxenre CoJiHIA B
T'amakTuke. ["'anakTukm.
UEpHbie AbIPHI B apax
raJlakKTHK

Bcenennas. Pa3oeranue
ranakTuk. Teopus bonbiioro

https://m.edsoo.ru/5PXS2I19VY

https://m.edsoo.ru/1JZR54JA0Q

https://m.eds00.ru/GGD3W74Z0

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN




60

61

62

63

64

65

B3pbIBA. PenukToBOE
u3lyuyeHue. MertarajiakTuka

Hepemennsie nmpobieMbl
ACTPOHOMHH

KonTtponsHas padora
«DNEeMEHThI aCTPOHOMUHU U
acTpopu3uKm»

O6o6maromuii ypok. Posb
(U3MKYU U aCTPOHOMHUH B
9KOHOMHYCCKOM,
TEXHOJIOTHISCKOM, COIMAJIbHOM
1 DTUYECKOH cdepax
NeSITeIbHOCTH YeJIOBEKa

O6o06maromuit ypok. Poib n
MeCTO (PM3UKH U aCTPOHOMHH B
COBPEMEHHOM HAy4YHOM
KapTHHE MHpa

O6o6maromuii ypok. Posb
¢buznueckoil Teopuu B
(dbopMupoBaHUU
MIPEACTABICHHUN O (PU3UICCKOM
KapTHHE MHpa

Ob6o6maromuit ypok. Mecto
(bu3nUeCKOit KApTHUHBI MUPA B
00111eM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYIHBIX
MPEJCTABICHUIN O MPUPOJIE

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/WNJSCRXYD

https://m.edsoo.ru/2PFPB28UF

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH




PesepsHbIil ypok. MarautHoe
66 noJie. DJIEKTpOMarHuTHas 1 https://m.edsoo.r/EVMFIQTP6
WHAYKLHS

PesepBHsIit ypok. OnTuka.
67 OCHOBBI cieMaIbHON TEOPUHU 1 https://m.edsoo.ru/ESABJRKSL
OTHOCHUTEIBHOCTH

Pesepunbiii ypok. KBantoBas
68 busnka. DIeMEHTHI 1 https://m.edsoo.ru/RARQLVO2J
ACTPOHOMHUHU U aCTPOPUUKH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68 4 7



ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI

10 KIIACC

Kon
MpoBePSAEeMOro
pe3yJjbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHO MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMsd

JleMoHCTpHpOBaTh Ha TpUMEpax polb U MecTo (U3MKH B
10.1 (bopMUPOBaHUN COBPEMEHHON HAYYHOW KapTHUHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B MPAKTUYECKOUN NEATEIbHOCTH

Jonen

Y4YuTHIBaThH IPAHUIIBI MPUMEHECHUSI U3YUECHHBIX (PU3NUECKUX MOJIEIICH:
MarepuaiabHas TOYKa, WHEpIHAIbHAs CUCTeMa OTCUY€Ta, aOCOIIOTHO
10.2 TBEPAOE TEJO0, UCATBHBIN I'a3; MOJAEIU CTPOCHUS I'a30B, )KUIAKOCTEH U
TBEPABIX TEJN, TOUYCHHBINH SJICKTPUUECKUN 3apsii — MpPH PEIICHUU

bu3HYeCcKuX 3a71a9

Pacno3HaBaTh Gu3nyeckue siBiIeHUs (IPOLECChl) U 0OBICHATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KMHETHYECKOM TEOpUHU
CTPOEHHUsI BEIIeCTBA M JJIEKTPOAMHAMUKH: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JABM)KEHUE, CBOOOIHOE MaJIcHHE
TeJl, JBWKEHHUE IO OKPYKHOCTH, WHEPLHUSA, B3aMMOJECHCTBHUE TEI;
103 mud¢ys3us, OpOYHOBCKOE IBUKECHHE, CTPOCHHE JKUAKOCTEH H
. TBEPABIX TN, U3MEHEHHe o0béMa Ted TMpU HarpeBaHHUH
(oxJ1aXx/IeHNH), TEIJIOBOE pPAaBHOBECHE, HCIIApEHME, KOHJAEHCaIus,

IUIAaBJICHUE, KPUCTAJUIM3alUs, KWUIICHUE, BIAXKHOCTb BO3JAYyXa,

MOBBIIICHUE JaBJICHHUS ra3a IpPU €ro HarpeBaHUU B 3aKPBITOM

cocylle, CBA3b MEXAy IlapaMeTpaMHM COCTOSIHMS Ta3a B

H3o0Iponeccax; 3JICKTpu3auus T, B3auMMO/ICHCTBUE 3apssaoB

OnuceiBaTh MEXaHUYECKOE JBI)KEHHE, HCHONb3Yysd (U3NYECKUe
BEJIMYUHBI: KOOPJIMHATA, ITyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJIa, MMIYJbC Tela, KHHETUYECKas DSHEeprus,
10.4 NOTEHLMANbHAsl DSHEprus, MeXaHudeckas pabora, MeXxaHU4ecKas
. MOIITHOCTh; TPH OMNHMCAHUM IPABUIBHO TPAKTOBATh (UINUECKUN
CMBICTT HUCIONB3YEMBIX BEIMYMH, WX OO0O3HAUCHUS W EIUHHIIbI,

HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE TaHHYIO (DU3HUECKYIO BETUUHHY

C ApyYIruMH BCIIMUMHAMU



10.5

10.6

10.7

10.8

10.9

OnuceiBaTh HM3YYEHHBIE TEIJIOBbIE CBOMCTBA TEJ U TEIUIOBBIE
SABJICHUS, HCIIONb3ys (U3MyYeckue BEIUYMHBL JaBJICHHE Tasa,
TEMIIepaTypa, CpEIHsAs KHHETHYecKas DSHEpPrusi XaoTHYECKOTO
JIBWKEHUSI MOJIEKYJ, CpPEIHEKBaJpaTHYHas CKOPOCTb MOJIEKYII,
KOJMYECTBO TEIJIOTHI, BHYTpPEHHsAS OJHeprus, pabora Tasa,
KO3 PUIMEHT MOJIE3HOr0 ACHCTBUS TEMJIOBOTO IBUTATENS; MPHU
ONMCAaHWW  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKHA  CMBICI
UCIIOJIb3yeMBIX BEIUYUH, UX O0O3HAYCHUS U €IUHUIIBI, HAXOIUTh
dbopMysbl, CBS3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYUHY C

APpYyTUMHU BCIINYNHAM

OnuceiBaTh M3Y4YCHHbIE DJIEKTPUYECKHE CBOICTBAa BeleCTBa H
AIIEKTpUYECKUE SBJICHUS (MPOLIECCHI), HCIMONb3Ys (PU3NUECKUE
BEJIMYMHBL:  DJIEKTPUYECKUN  3apsa,  DJIEKTPUYECKoe  IoJIe,
HanpsOKEHHOCTh TOJIA, TMOTEHLHUAN, Pa3HOCTh MOTEHIMAJIOB; MpHU
ONMCAaHUM  MPAaBWIBHO  TPAaKTOBaTb  (PU3MUYECKUH  CMBICI
UCIOJIb3YEMBIX BEIMYMH, UX O0O3HAUEHUS U €AUHMIIBI; yKa3bIBaTh
(bopMyJIBl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUUHY C IPYTHMU

BCINYHNHaAMM

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl W SBJICHHUS, HCIONb3Ys
¢du3nyeckre 3aKOHbI U MPUHIMIIBL: 3aKOH BCEMUPHOTO TATOTEHHS, I,
IT u I 3axonbl Hht0TOHA, 3aKOH COXpaHEHUS] MEXAaHUYECKOU YHEPTHH,
3aKOH COXPAHEHUS UMITYJIbCA, IPUHLIUII CYNEPIIO3ULIMHU CUIT, IPUHIUIT
paBHONpABUS HHEPLMAIBHBIX CHUCTEM OTCYETA; MOJEKYJISIPHO-
KHHETUYECKYIO TEOPUIO CTPOCHHUS BEILECTBA, Fa30BbIC 3aKOHBI, CBA3b
cpelHel KMHETUYECKOW SHEpPruu TEIUIOBOTO ABM)KEHHS MOJEKYJ C
a0COJIOTHON TeMIIepaTypoid, MEpBbIA 3aKOH TEPMOJANHAMUKH; 3aKOH
COXpaHEHHs DIIEKTPUYECKOro 3apsaa, 3akoH Kyiona; npu 3Tom
pas3InyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE

BBIp@KEHHUE U yCIIOBUS (TPaHMILIbI, 00JIaCTH) IPUMEHUMOCTH

OOBSICHIATH OCHOBHBIE MPHUHIMIIBI ACHCTBUS MAaIlUH, TPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; paziuyarh YCJIOBUA MX O€30MacHOro

HUCIIOJBb30BaHUA B HOBCGI[HCBHOfI KHU3HHU

BrimmonusaTs SKCHCPUMCHTHI 110 UCCICTOBAHUIO (1)H31/I‘-ICCKI/IX SIBJIEHUU
1 IpOoUeCCOB € UCIIOJIB30BAHUCM MPAMBIX U KOCBCHHBIX HBMGpGHHﬁ;
pu 3ToM (GOPMYITUPOBATH MPoOIIeMY (3a/1a4y) ¥ THIIOTE3Y YIEOHOTO
OKCIIEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEIUIOKEHHOTO

000py10BaHUs, POBOAUTE OIBIT ¥ (POPMYJIMPOBATH BHIBOIBI



10.10

10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

OcymiecTBisITh MpsSMble U KOCBEHHBIE H3MEpeHUs (U3MUECKUX
BEJIMYMH; TMPU 3TOM BbIOMpATh ONTUMAJBHBIA CIOCO0 M3MEpPEHUsS U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OICHKN HOFpCHIHOCTCfI I/I3M€pCHI/II71

HccnemoBaTh 3aBUCUMOCTH MEXAYy (U3HYSCKUMHU BEITMYUHAMHU C
UCTIONIb30BaHUEM MPSMBIX H3MEPEHHIA; PH TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHPOBaTH pE3yJbTaThl IMOJYYECHHOH 3aBUCHMOCTH
(UBUYECKUX BEJIMYMH B BUJIE TaOIUI] ¥ TPaQUKOB, J€NIaTh BEIBOABI 1O

pe3ysbTaTaM HcCleA0BaHus

CoOmogath mpaBuiia 0€30MACHOTO TpyJda TMpU TPOBEICHUU
UCCIIC/IOBAaHM B paMKax ydYeOHOTO OJKCIEpUMEHTa, ydeOHO-
HCCHeHOBaTeHBCKOﬁ n HpOeKTHOﬁ ACATCIIbHOCTH C HUCIIOJIB30BAHUECM

U3MEPUTEINIBHBIX YCTPOMCTB U 1TaOOpaTOPHOro 000PYJ0BaHUS

Pematp pacuéTHble 3a7auu ¢ SBHO 3aJlaHHON (PU3MUYECKOIl MOJETBIO,
UCTIONB3Ysl (pr3MUYecKre 3aKOHBI W MPUHIIMIBI;, HA OCHOBE aHAJIW3a
YCIIOBUSL 3aJadd  BBIOMpPATh (U3NYCCKYI0 MOJECIb, BBIACIATH
¢du3nueckre BeIUYMHBI U POPMYIIbI, HEOOXOAUMBIE [T €€ PeLIeHHUS,
MPOBOJIUTh pAacy€Tbl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOTO

3HaYeHUS PU3NYECKON BETUUHHBI

Pemarh  kauecTBeHHbIE  3aJaud:  BBICTPAWBATh  JIOTUYECKHU
HENPOTUBOPEUHBYIO IETIOUKY PACCYKICHHI ¢ ONOPOi Ha U3YUYEHHbIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘~I€CKI/IG SABJICHUSA

Hcnonp30BaTh Mpu pelIeHHH Y4YEeOHBIX 33Jad COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOTMU JJIsl TMOUCKA, CTPYKTYpUPOBAHHS,
MHTEpIpeTalluy U MPeICTaBICHHUs y4eOHOH M Hay4YHO-TIOMYJISIpHON
MH(POPMALINY, TOTYYEHHON U3 PA3IMYHBIX UCTOYHUKOB; KPUTHYECKU

aHaJIM3UPOBATh MOJIy4aeMyt0 HH(OPMALIHIO

[TpuBOANTE MpHMEpPB! BKJIaJa POCCUUCKUX U 3apyO€KHBIX y4EHBIX-
(U3HUKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOIOT I

Hcnonp30BaTh TEOPETUYECKHUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU g obOecriedeHusi 0€30MacHOCTH Tpu  OOpalieHuud ¢
npubopaMH W TEXHUYECKUMH YCTPOMCTBaMH, sl COXpaHEHUs
300pOBbsl M COOJIONEHUS HOPM SKOJIOTMYECKOTO IIOBEIEHUS B
OKpY>Karouieu cpene

PaGoTats B rpyIie ¢ BHIIOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH,
IUIAHUPOBaTh  paboTy TpyNmbl, pPalUMOHAIBHO  pacHpeaesiaTh

00S3aHHOCTH H IIaHUPOBATh HACATCIBHOCTL B HCECTAHAAPTHBIX



11 KIIACC

Kon
NpoBepPsIeMOro
pe3yJjbTara

11.2

11.3

11.4

CUTyalusx, alCKBATHO OUCHUBATH BKJIAA KaAXIOTO U3 YYACTHUKOB

IPYIIBI B pELIEHHE paccMaTpUBaeMoOM MpoodieMbl

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEero 0o1ero 0opa3oBaHus

JleMoHCTpHpOBaTh Ha TpUMEpax polb U MeCTo (U3MKH B
(bopMUPOBaHUN COBPEMEHHON HAY4YHOW KapTHUHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B MPAKTUYECKOUN NEATEIbHOCTH

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NIECKON KapTHHBI MHpa

Y4UTHIBaTH IPAHUIBI IPUMEHEHHS U3yUYEHHBIX (PU3NUECKUX MOJIETICH:
TOYCUHBIN JIEKTPUUECKUM 3apsl, siIepHast MOJCIIb aTOMa, HyKJIOHHAs

MO/IEJIb AaTOMHOT'O Siipa MPH peIieHNH PU3NIECKUX 3a1a4

Pacnio3HaBath (pusnueckue siBjaeHUs (MPOIECcChl) U OOBSICHITH X Ha
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM M  KBaHTOBOW  (DU3UKU:
AJIEKTpUYECKasi MPOBOAMMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE,
MarHUTHOE  JEHCTBHS  TOKa,  B3aMMOJACWCTBHE  MAarHUTOB,
AIIEKTPOMArHUTHAs WHAYKUUS, JEHCTBME MAarHUTHOTO TOJs Ha
IPOBOJHUK C TOKOM M JBWXKYIIMHCS 3apsf], 3JIEKTPOMarHUTHBIE
Kosle0aHUs W BOJIHBI, NPSAMOJMHEHHOE paclpOCTpPaHEHHE CBeTa,
OTpaKeHHe, TpelomiieHne, uHTepdepeHuus, audpakuus u
NOJISIPU3ALUs CBETa, TUCTIEPCHs CBETa, POTOIIEKTpUIecKuil 3 dekt
(poroaddext), cBeTOBOE NaBiIeHHE, BOZHUKHOBEHHE ITHUHEHYATOrO
CIEKTpa aToMa BOJOPOJA, €CTECTBEHHas M  HMCKYCCTBEHHas

pPaarnoOaKTUBHOCTD

OnuceiBaTh HW3y4YEHHBIE CBOMCTBA BeEIIECTBAa (DJIEKTPUUECKUE,
MarHuTHBIC, ONITHYECKHUE, AIEKTPUUECKYIO MPOBOAUMOCTD PA3THIHBIX
cpela) U DBIEKTPOMArHUTHBbIC SIBIEHUS (IPOLIECCHI), MCIOJIb3Ys
dbusznyecKkue BENUYHMHBI: OJCKTPUUECKUW 3apsil, cujla TOKa,
AIIEKTPUYECKOE  HAMpsOHKEHHE, DJIEKTPUUYECKOE COMPOTHBIICHHUE,
pasHocTh noreHuuanos, IJIC, paboTa Toka, MHIYKIHS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHIa, MHAYKTUBHOCTh KaTYIIKH,
SHEPrusl IEKTPUUECKOTO M MAarHUTHOTO TOJEH, MepHo] U 4acToTa
Kosie0aHui B Kosie0aTeIbHOM KOHTYPE, 3aps/l U CHJla TOKa B ITpoLiecce

FapMOHMYECKUX  AJIEKTPOMAarHUTHBIX  KojieOaHui,  (OKycHOe



11.6

11.7

11.8

11.9

11.10

11.11

pacCTOsTHUE M ONTUYECKAsl CHJIA JIMH3BI, IIPU ONKMCAHUU NPABUIILHO
TPAKTOBaTb (PU3UYECKUH CMBICI HCIHOJIb3YEMBIX BEJIWYMH, UX
0003HaueHHWsI W EAWHUIIB; YKa3blBaTh (POPMYIIBI, CBS3BIBAIOIIHE

JaHHYI0 (PU3UYECKYIO BEIMUHUHY C APYTUMH BETMUYUHAMU

OnuceiBaTh M3yYEHHBIE KBAaHTOBBIE SBJIEHHUA M  IPOLECCHI,
UCTIONB3YS (PU3WYECKHE BEIUYHMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M YacTOTa CBETA, SHEPTHsI U UMITYJIbC (POTOHA,
NepHoJI oJypacnaa, JHEPTUs CBSA3U aTOMHBIX sJ1ep; IPU OIMCaHUU
NPaBUJIBHO TPAaKTOBAaTh (PU3WYECKUH CMBICT  HCIIOJIb3YEMBIX
BENIMYMH, MX OOO3HAUYECHMs] WM EIWHHUIIBI; YKa3blBaThb (POPMYIIHI,
CBSI3bIBAIOIIME JAHHYI0 (PU3MYECKYI0 BEIUYHHY C JAPYTHMHU

BCIIMYHMHaAMU, BBIYUCIIATH 3HAUCHUC CI)HSH‘IGCKOﬁ BCIINYHUHBI

Ananmu3upoBaTh (PU3NYECKHE TPOLECCHl M SIBJICHUS, HCIONIb3Ys
¢usznueckue 3aKOHbl M OpUHLUMIBL 3akoH Oma, 3aKOHBI
MOCJIE0BATEIBHOIO U MApPAJUIENbHOIO COEAMHEHHUs INPOBOJHUKOB,
3akoH J[xoyns — JIeHna, 3aKOH 3JIeKTPOMAarHUTHOM WHAYKLUH, 3aKOH
NPSAMOJIMHEMHOT O pacpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHbl NPEJIOMJIEHUS CBETa, YypaBHEHHE OWHIITEWHA  JUIs
¢dorosadexra, 3aKOH COXpaHEHHS SHEPrUU, 3aKOH COXPAHEHUS
UMIIYJIbCa, 3aKOH COXPAaHEHMs OJIIEKTPUYECKOro 3apsija, 3aKOH
COXpPaHEHHs MAacCcOBOTO 4Mcia, HocTyaaTtel bopa, 3akoH
pPaAMOaKTUBHOIO pacnajga; NOpH 3ITOM pa3audaTb CJIOBECHYIO
(GbopMyIUpPOBKY 3aKOHA, €Tr0 MaTEMaTHUECKOE BHIPAYKEHUE U YCIOBUS

(TpaHHIIBI, 001ACTH) TPUMEHUMOCTH

OHpeI[CJ'ISITL HaIlpaBJICHUC BCKTOpAa HWHAYKIHWU MAr"tuTHOI'O IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMriepa v cuiibl JIopeHna

CTpOI/ITB 1 OIINCBIBATH I/1306pa)KCHI/Ie, co3gaBacMoO€ IIJIIOCKHM

3€pKajoM, TOHKOW JIMH30M

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHUIO (PU3UUECKUX SBICHUN
U TIPOLIECCOB C WCIOJB30BAHUEM TIPSIMBIX U KOCBEHHBIX M3MEPEHHIA;
pu 3TOM (HOPMYIHPOBATEH NPoOIEMy (331a4y) U TUIIOTE3y Y4eOHOTO
HKCIEpUMEHTa,  cOOMpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO
000py10BaHuUs, IPOBOAUTE OIBIT U (POPMYJINPOBATH BBIBOJIBI

OcyuiecTBisATh MpsIMble W KOCBEHHBIE H3MepeHHs (pu3nyeckux
BEJIMYMH; TIPU ITOM BBIOMPATh ONTHMAJbHBIN CIOCOO M3MEPEHUs U
MCTIOJIB30BaTh N3BECTHBIE METOBI OLIEHKHU MTOTPEITHOCTEH H3MEPEHHUN
HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH C UCIIOJIb30BAHUEM

INPSMBIX HM3MEPEHUH; IpPU OTOM KOHCTPYHUPOBAThb YCTAHOBKY,



11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

(buKCUpOBaTh pe3yJbTAaThl MOJYUYEHHOHM 3aBUCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUJIE TAaOIUL U Ipa)UKOB, e1aTh BBIBOABI IO pe3yJIbTaTaM

HUCCICIOBaHUs

CobOmronate mpaBuia Oe30MacHOro TpyAa MpH MPOBEIECHUU
UCCIIEIOBAaHUN B paMKax Y4yeOHOro OKCIepUMEHTa, YyueOHO-
UCCIICI0BATENBCKON U MTPOEKTHOMW JIEATEIBEHOCTH C HCIIOJIb30BAaHUEM

M3MEPUTEIIBHBIX YCTPOUCTB U JJa00PaTOPHOTO 000PYI0BAHUS

Pematp pacuéTHble 3a7auu ¢ SBHO 3aJlaHHON (PM3MUYECKOIl MOJETBIO,
UCTIONB3ysl (pu3MyecKre 3aKOHBI W MPUHIIMIBI;, Ha OCHOBE aHAJIM3a
YCIIOBUSL 3aJauyd  BBIOMpPATh (PU3NYCCKYI0 MOJECIb, BBIACIATH
¢du3nueckre BeIUYMHBI U POPMYIIbI, HEOOXOAUMBIE [T €€ PEeLIeHHUS,
MPOBOJIUTh pPacy€Tbl M OLIEHUBATh pPEAIbHOCTh MOJYYEHHOTO

3HaYeHUS PU3NYECKON BETUUHHBI

Pemate  kayecTBEHHbIE  3aJaud:  BBICTPAMBATh  JIOTMYECKH
HEMPOTHUBOPEUUBYIO LIETIOYKY PACCYKICHUHN C OMOPOIl HA U3yUYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IG SIBJICHHUA

Hcnonp30BaTh Mpu pelIeHHH YYEOHBIX 337ad COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOTMU JJIsl TMOUCKA, CTPYKTYpUPOBAHHS,
MHTEpIpeTalluy U MPeICTaBICHHUs y4eOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpPMaLINK, TOTYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTUYECKU

aHaJIM3UPOBATh MOJIy4aeMyt0 HH(OPMALIHIO

OOBSICHATH TPUHIUIIBI JCHCTBUS MAIllMH, MPHOOPOB M TEXHHUYECKUX
YCTPOWCTB; pa3zianyaTh YCJIOBUS MX O€30MacHOTO HCIOJIb30BAHUS B

MMOBCEIHEBHOM KU3HU

[TpuBOAUTH MPUMEPHI BKJIAJa POCCHUUCKUX U 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B 00BICHEHHE MTPOLIECCOB OKPYKAIOILET 0

MHpa, B Pa3BUTHC TCXHUKU U TEXHOJIOTHI

Hcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (DU3HMKE B IMOBCEIHEBHOU
KU3HH U1 oOecrieueHus O€30MacHOCTH TpH  OOpalieHuH ¢
npuOopaMl M TEXHUYECKHMMM YCTPOMCTBAMH, MJIs COXpPaHEHHS
3MI0pPOBbSI M COOJIIOJICHUST HOPM SKOJOTHMYECKOTO TIOBEICHHUS B
OKpY’Kalollel cpeze

PaGotaTth B rpyrmiie ¢ BBIOJHCHUEM Pa3IUYHBIX COLUAIBHBIX POJICH,
IUTAHUPOBaTh ~ pabOTy  TPYNINbl, PAlMOHAIBHO  PACHpECIATh
O6ﬂ3aHHOCTI/I nu HJ'IaHI/IpOBaTI) NCATCIBbHOCTh B HCCTaH[[apTHI)IX
CI/ITyaI_[I/IHX, AJCKBATHO OICHUBATL BKJIAJ KaAXIOI'0O H3 yqaCTHHKOB

IPYIIIBI B PELIEHUE PacCMaTPUBAEMOIl TPOOIEMBI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon Konx nposepsiemoro
pa3jiena 3JIeMEHTA

IIpoBepsiemble 3JIeMEHTHI CO/IEPKAHMS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHUA

1.1

1
1.2
2
2.1.1
2.1.2
2.1
2.13

®uzuka — Hayka o mnpupone. Hayunbie
METObI I03HAHUS OKpY:Karouiero mupa. Pois
SKCIIEpUMEHTa U TEOpUH B  Ipoliecce

MO3HAHUS TPUPO/IbI. DKCIIEPUMEHT B (pr3uke

MonenupoBanue (U3NYECKUX SBICHUH H
IIPOLIECCOB. Hayunsbie TUIIOTE3bI.
@usnueckue 3aKOHbl M TEOpHUH. [ 'paHuULbI
IPUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
[Ipuamun coorBercTBus. Pons u  mecro
¢bu3ukn B GOPMHPOBAHUHM COBPEMEHHOM
Hay4YHOM KapTUHBI MHpa, B IIPAKTUYECKOHU

NEeATEIbHOCTH JIIOIEN

MEXAHHKA

KMHEMATHUKA

Mexanunueckoe JIBUKECHUE.
OTHOCUTENBHOCTD MEXaHUYECKOT O

nsuxeHust. Cucrema orcuéra. TpaekTopus

Ilepemenienue, CKOpOCTh (CpPEAHssl CKOPOCTh,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTEpUaJIbHOW TOYKH, UX MPOEKIUH HAa OCU
CUCTEMBI KOOpPJIMHAT. Cnoxenue

MIEPEMELIECHUN U CIIOKEHUE CKOPOCTEU

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MPAMOJIMHENHOE JIBHO)KEHUE. I'paduxnu
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHUS, Iy TH u nepeMenieHus

MaTepHaﬂbHOfI TOYKHU OT BPECMCHU



2.2

2.2.1

222

223

224

2.2.5

CBoboaHOe najzieHue. Y CKopeHue

CBOOOIIHOTO MAICHUS

Kpuonuneiinoe nBuxkenue. PaBHOMepHOe
JNBWKEHWE  MaTEpUAJIbHOW  TOYKH IO
OKPYHOCTHU. YTJIOBasi CKOPOCTb, JIMHEWHAS
CKOpOCTb. [Tepuon u 4acToTa.

[{eHTpOCTpEMUTENIBHOE YCKOPEHUE

TexHuueckue  yCTpOMCTBA:  CHUAOMETP,
IBYOKCHHE CHApsOB, LICTIHBIE M PEMEHHBIE
nepeaadu

[IpakTueckue paboTHLI. H3mepenne
MIHOBEHHOM  ckopoctH.  MccnenoBanue
COOTHOLICHUS MEXIy Iy TSAMH,
MIPOMICHHBIMU TEJIOM 3a II0CJIEA0BATEIIbHbBIC
paBHBIE  INPOMEXYTKM  BPEMEHU  IIpH
PAaBHOYCKOPEHHOM JBM)KCHUU C Ha4daJIbHOU
CKOpPOCTBIO, paBHOW HyJr0. M3yueHue
JBIKECHUs IIApUKa B BSI3KOW JKHJIKOCTH.
W3ydenue nBHXKEHHS Tesa, OpPOILIEHHOTO

TOPU30HTAJILHO
JMHAMUKA

[TpunIIMn OTHOCHUTEJILHOCTHU T'amumes.
ITepBriii 3akoH HreroTona. MHepimaibHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHnun cynepno3unun

CHUJII

Bropoii 3akon HeroToHa s MaTepuaibHON
TOYKA B HUHEPLUUAIBHOW CHUCTEME OTCUYETa
(UCO). Tpermit 3axkoH HeroToHa s

MaTCpHUaJIbHBIX TOUCK

3akoH  BceMupHOro  TaroreHus. Cuia
TskecTH. [lepBas kocMHYeckass CKOPOCTb.

Bec tena

Cuna ynpyroctu. 3akoH ['yka



23

2.2.6

2.2.7

2.2.8

229

2.2.10

2.3.1

232

233
234

2.3.5

2.3.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIbKEHUSI U CHJla TPEHHUS  IOKOA.
Koadduuunent tpenus. Cuna conpoTHBICHUS

IIpU ABUKCHUU TECJIAa B ) KUAKOCTH HUJIN I'a3eC

HOCTynaTeHLHOC " BpalllaTCIIbHOC ABUXKCHUC

a0COJIIOTHO TBEPAOTO TeJa

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAIICHHS.
IIneqo cumel. YcnoBus paBHOBECHs TBEPAOTO
tena B UCO

TexHuueckue yCTpOMCTBA: IOALINITHUKM,

ABHUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Mpaktrueckue paboThl. 3ydyeHue ABHKESHUS
Opycka MO HAaKJIOHHOM TIUIOCKOCTH TMOJ
JEeUCTBHEM HECKONBKUX cui. MccnemnoBanue
3aBUCUMOCTHU CUJI YIIPYIOCTH, BOSHHUKAIOIIUX
B 1eOpMHUPYEMOIl MPYKHHE U PE3HHOBOM
oOpasiie, OT BENIMYUHBI HX Je(OpMAaIIHH.
HccnenoBanue yCIIOBHiA paBHOBECHS

TBéleOFO TCJIa, UMCIOIICTO OCh BpalllCHUA

3AKOHBI COXPAHEHUA B MEXAHUKE

NMmynec MarepuanbHOM TOYKH, CHCTEMBI
MaTepHaIbHBIX TO4YeK. MMIyibc cuisl u

M3MEHEHUE UMITyJIbCca Tela
3akoH coxpaHeHus wummnyiasca B HCO.
PeakTuBHOE IBUXKECHUE

Pabora cuibl

MOIIHOCTH CHITEI

Kunernueckass  sHepruss  MaTepHAIBHON
To4KHU. TeopeMa 0 KHUHETUYECKON IHEPTUU
[Torenmmansuas sHeprus. I[loTeHuuanbHas
SHEPrUs YIpYyro nehOpMUPOBAHHOM
npyxuHbl. [loTeHIManbHasg HSHEpPrus Teja

BOJIN3M IOBEPXHOCTHU 3eMIIU



IToTreHuanbHble U HEMOTEHIIMAILHBIC CHUIIBI.

CBsi3b pabOThl HEMOTECHIIMAIBHBIX CHJI C

2.3.7 U3MEHEHUEM MEXaHUYECKON SHEPTrUuu
CUCTEMBI TeNl. 3aKoH COXpaHEHHUs
MEXaHUYECKOM YHEPTUn
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHuyeckue yCcTponcTBa: JBH)KEHUE PAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[IpakTnueckne paboTel. M3yueHnue cBs3u
5310 CKOpOCTEM Ten TMpH HEynpyrom yzape.
o HccnenoBanme cBsizu  pabOThI  CHUIIBI €
M3MEHEHUEM MEXaHUYECKOM SHEepruu Tena
3 MOJIEKVYJISIPHAA ®U3MKA U TEPMOJNUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

3.1

OCHOBHBIE ~ TIOJIOKEHHUSI ~ MOJICKYJISIPHO-
KUHETUYECKON TEOPHHU. BpoyHoBckoe
nswkenue. uddysusa. Xapakrep ABHKEHHUS

M B3aMMOJIEHCTBUS YaCTHI] BEIIECTBA

Mogenu cTpoeHus Tras30B, KUIKOCTEH U
TBEPABIX TE€T © OOBSCHEHHWE CBOWCTB

BEIECTBA HAa OCHOBE ITUX MOJENEH

Macca wMonekysn. KoimuecTBO BeliecTBa.

[Toctosinnast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [llkana remneparyp Lenscus

Mogens  uneansHoro rasa. (OCHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOM

TCOpHUHN UACAIBHOT'O Ira3a

AOGcooTHas TeMnepaTypa Kak Mepa cpeiHei
KHMHETUYECKOU SHEPrUu TEIIOBOTO
NBrKeHUs dactul rasa. Illkxana temmnepatyp

KennBuna

VYpaBuenue Kianeiipona — MeHaeneesa.

3akoH JlanbToHa



3.2

3.1.10

3.2.1

3.2.2

3.23

324

3.25

3.2.6

3.2.7

I"a3oBbIe 3aKoHbBI. M30mponiecchl B HI1€albHOM
ra3e ¢ IMOCTOSIHHBIM KOJIMYECTBOM BEILECTBA!
M30TepMa, U30X0pa, n306apa

TexHuyeckue  yCTpOWCTBA:  TEPMOMETP,
6apomeTp

[Tpaktuyeckue paboTbl. M3mepeHue macchl
BO3/yXa B KJIaCCHOUM KoMHare. MccrenoBanue
3aBUCHUMOCTH MEXIY napameTpamu

COCTOSHUA pa3pCKEHHOI'O ra3a

OCHOBbI TEPMOJAMHAMUMKN

TepmoanHamuueckas cucreMa. BHyTpeHHsS
JHEPrusi TEPMOIAVMHAMMYECKON CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

KonnuecTBo Tennotsl u padora. BHyTpeHHss

SHEPIUA OAHOATOMHOI'O UACAJIBHOIO I'a3a

Bunel Tenmonepenayu: TEIIONPOBOIHOCTb,
KOHBEKLHUA, U3ydyeHue. TermoéMKOCTh Tea.
VnenapHas TEIUIOEMKOCTEL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOTICPpECaavC

Ilepsblit 3aKOH TEPMOIUHAMUKH.
[Ipumenenue MEepBOro 3aKOHA
TEPMOJIUHAMUKU K H30IIPOLECCaM.

I'paduaeckas naTepnperanus paboThI ra3a

TenmoBble MamuHbl. [IpuHUOMNBL HEUCTBUS
TeruioBbIX MavH. [IpeobpazoBanus sHepruu
B TEIIOBbIX MammHax. Kosddumment
none3noro Aeiicteus (mamee —  KIIJI)

termioBoii mamuHekl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs mpoieccoB B MPHPOJE.
TemnoBele  ABUTATENH.  ODKOJIOTHYECKHE
MPOOJIEMBI TETIJIOPHEPTEeTUKU

TexHuyeckue yCTpoiicTBa: JIBUTATEIb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAWJIBHUK, KOHAUITHOHED



33

4.1

3.2.8

[IpakTnueckue paboTHLI. H3mepenne

YIEIbHON TETUIOEMKOCTH

AT'PET'ATHBIE COCTOAHNMA BEHIECBA. ®A30BbBIE ITEPEXO/IbI

3.3.1

332

3.33

334

3.35

3.3.6

3.3.7

4.1.1

4.13
4.1.4

[TapooOpa3oBanue u KOH/ICHCAIMsL.
HUcnapenne u xunenuwe. YaenbHas TEIUIOTa
napooOpa3oBaHHUsI. 3aBHCHMOCTD

TEMIICPATYPhbI KUIICHUS OT JaBJICHHA

AOCOII0OTHASS U OTHOCHTEIbHAS BIIAXKHOCTH

Bo3ayxa. Hacelennslit nap

TBépnoe  Teno. Kpucramnuueckue U
amMopHbIec Tema. AHHW3OTPONHSI CBOHCTB
KpUCTAJLJIOB. Kunkue KpUCTAJUIBIL.
CoBpeMeHHbIE MaTepUalIbl

[InaBnenune m Kpucraumsauus. Y JaeiabHas
teruiorta mapneHus. Cyonumanus
VYpaBHeHue TerIoBoro 6anaHca
TexHuyeckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUU
ITOJIyYEHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTHHN

[IpakTnueckue paboTHLI. H3smepenne

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA

OnexkTpuzanusi Tel. JIEKTPUUECKUM  3apsi.
JIBa Bu/1a 3JIEKTPUUYECKUX 3apsi/IOB
[IpoBoaHMKwY, TUDIIEKTPUKU u
MOJIyIIPOBOIHUKH

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
B3aunmopeiictBue 3apsanoB. 3akoH Kynona
Onektpuyeckoe  mosie.  HampsixéHHOCTh
3JIEKTPUYECKOIO TIOJIAL. [TpuHDHN

cyneprno3uiuy. JIMHMKM ~ HanmpsOKEHHOCTH

SJICKTPHUYCCKOIO ITOJIA



4.2

4.1.10

Pabora cwui QJICKTPOCTATUYCCKOI'O  TIOJIA.

Ilorenuuain. Pa3HocTh NOTEHIIMATIOB

[IpoBOAHUMKYN U NUATEKTPUKH B MOCTOSSHHOM
aNeKTpuyeckoM moje. Judnextpuueckas

MMPOHUITACMOCTb

ONEeKTPOEMKOCTD. Kongencarop.
DNeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.

DHeprus 3apsH>KEHHOT0 KOHJIEHCATOpa

TexHuueckue ycTpOHCTBa: 3JIEKTPOCKOII,
ANEKTPOMETP, 3JIEKTPOCTATUUECKas 3alluTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYUHBINA IPUHTED

[IpakTnueckue paboThI. N3mepenue

3HeKTpOéMKOCTI/I KOHACHCATOpAa

IIOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX

4.2.1

422

423

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

CPEJIAX

YcaoBus CyHICCTBOBAHUA IIOCTOSHHOI'O
OJICKTPHUYECKOIr'0 TOKa. HUctounukm ToOKa.

Cuna toxka. IlocTostHHBIN TOK
Hanpspokenne. 3akon Oma 1715 yyacTka Lenu

DNEeKTpUYECKOE COMPOTUBJIEHUE. Y IETbHOE
COTIPOTHUBIICHUE BEIIECTBA
IlocnenoBarensHOE, napajuiebHOE,
CMEIIaHHOE COEANHEHNE TPOBOHUKOB
PaGora snexTprueckoro Toka. 3akoH Jxoyns
— Jlenma

MOMHOCTB 3AEKTPUUECKOTO TOKA
anekTpoiaBkymas cuia (manee — 3/AC) u
BHYTPEHHEE  CONPOTUBIICHWE HCTOYHHKA
ToKa. 3akoH OMma Jjsl MOJHOW (3aMKHYTOM)

aneKTpuueckon nenu. Koporkoe 3ambpikanne

DNeKTpoHHasT  IPOBOAMMOCTh  TBEPIBIX

MCETAJIJIOB. 3aBHCUMOCTh COIIPOTUBJICHUA



4.2.9

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

11 KIIACC

Kon Koanposepsiemoro

pasaeja 3JIEMEHTAa
4

METaJJIOB oT TEMIIEPATyPHI.
CBepXIpoBOIUMOCTh

OnexTpuueckuil ToKk B Bakyyme. CBolicTBa
ANEKTPOHHBIX ITyYKOB

[TonynpoBoaHUKH. CobOcTBeHHas u
MpUMeCHas IIPOBOAUMOCTD
MoJynpoBOoAHUKOB. CBOMCTBa p-n mepexoa.

[TomynpoBOAHUKOBBIE IPUOOPEI

BHCKTpI/I‘{eCKI/Iﬁ TOK B QJICKTPOJINTAX.

DNEeKTpoIUTHIECKast JTUCCOITHAITHS.
OnexTponus
DneKTpuYecKuit TOK B razax.

CaMOCTOSTEIPHBIA W HECAMOCTOATEIbHBIHN
paspsn. Pa3nuuHble TUITBI CAMOCTOATEIBHOIO

paspsaa. Mounaus. [1nazma

TexHuueckue  yCTpOMCTBA:  aMIEpMETp,
BOJITMETP, PpEOCTaT, MCTOYHHUKH TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
ANIEKTPOOCBETUTENBHBIE npuoopBI,
TEPMOMETP  COIPOTUBJICHMS, BaKyyMHBIN
IUOA, TEPMUCTOPBI U (OTOPE3UCTOPHI,

HOJIYHpOBOI[HHKOBBIfI JUO0a, raJIbBaHHUKaA

IIpaxTueckue paboTHI. N3yuenne
CMEIIIAHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenne DJIC HCTOYHMKA TOKAa M €ro
BHYTpEHHEro comnportusieHus. HaOmronenue

QJICKTPOJIM3a

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUS

OJIEKTPOAMMHAMUKA

4.3 MATHUTHOE ITOJIE. DJIEKTPOMATHUTHA A UHAYKIOUA



4.3.1

432

433

434

4.3.5

4.3.6
4.3.7

4.3.8

439

4.3.10

4.3.11

4.3.12

4.3.13

4.3.14

IlocTossnable MarauTel. B3aumonelicTBue

IIOCTOSIHHBIX MarHuToB

MaruautHOEe TION1I€. BEKTOp MarHUTHOM
UHAYKIUU. [lpuHOMO — cyneprno3uiuu.
Jlunun marnuTHoM uHaykuuu. Kaptuna
JUHUM  MarHUTHOM  MHAYKIUU  TOJIS

IIOCTOSAHHBIX MAarHuToOB

MarautHoe 1o0Jie€ MPOBOJHUKA C TOKOM.
KapTtuna nuHuit noss JIMHHOTO TPSIMOTO
NpOBOAHUKA W 3aMKHYTOT'O KOJIBLICBOI'O
MPOBOJHMKA, KATYHUIKH C TOKOM. OIBIT
Opcrena. B3aumozeiicTBre NpoBOJHUKOB

C TOKOM

Cuna Amriepa, €€ MOyJIb M HaIpaBIICHHUE
Cuna  Jlopenma, €€ Moayinb |
HampaBjieHue. J[BWKeHue 3apsKEHHOM
YaCTHUIIbI B OJHOPOJHOM MarHUTHOM IOJIE.
PaGora cunsl Jlopenia

SIBneHue 3NeKTPOMAarHUTHON UHAYKIIUU
IToTok BekTOpa MarHUTHOM MHIYKIIUU
QJIC 15030107 900707 8 3akoH
3JIEKTPOMArHUTHON MHAYKLIMHU Dapanes
BuxpeBoe anexrpuueckoe mose. I/C
WHIYKIUA B TPOBOJHHUKE, IBMKYIIEMCS
MOCTYNaTeIbHO B OJIHOPOJIHOM
MarHUTHOM ITI0JIC

[IpaBuio Jlenna

NHAYKTUBHOCTD. SIBnenne
camounaykuu. J/1C camonHyKuuu
DHeprusi MarHUTHOTO TMOJs KaTyIIKA ¢
TOKOM

DJEeKTpOMarHUTHOE 10JIe

TexHudeckne yCTpPOMCTBA: IOCTOSTHHBIE

MAarHuThI, SJICKTPOMArHuThl,



4.3.15

QJICKTPOABUTI'ATCIIb, YCKOpUTECIIN
OJICMCHTAPHBIX YaCTWUll, WHIAYKIMOHHAA

IICYb

[IpakTrueckue paboTHI. N3yuenue
MArduTHOI'O II0JIA KaTYIJ_IKI/I C TOKOM.
Hccnenosanne nOeWCTBUS ITOCTOSHHOTO
MarHuta Ha  paMKy c TOKOM.
HUccnenosanue SIBJICHUS

3JIEKTPOMATHUTHON UHIYKLIMH

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE N OSJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

5.12

5.1.3

5.1 5.14

5.1.5

5.1.7

KonebarenpHast cucrema. (CBOOOIHBIC
Konebanus. ['apMoHMYEcKHe KoieOaHusl.
Ilepuon, uwacrota, ammiuTyna u ¢asza

KoyeOaHuit

[IpyxvHHBIA MasTHUK. MaTeMaTH4ECKUil

MasATHHK

YpaBHEHHE TapMOHUYECKUX KOJEOaHUI.
Kunematnueckoe  u  JAMHaAMUYECKOE

OITHCaHKE KOJIe0aTEILHOTO JBWXKCHUA

[IpeBpamienue SHEPruun npu
rapMoOHMYECKnX  KoneOaHusix.  CBs3b
AMILUTATY b KoJiIeOaHuii HCXOIHOU
BEJIMYUHBI C aMIUTUTYIaMH KoyieOaHui eé

CKOpPOCTH M YCKOPECHHS

Konebarenbubiit  koHTYp. (CBOOOIHBIE
3JIEKTPOMAarHUTHbHIE Kosie0aHus B
UICUTBHOM  KOJIEOATeNIbHOM  KOHTYpE.
AHanoruss MexXJIy MEXaHHYEeCKUMH U
AIEKTPOMArHUTHBIMU KOJI€OaHUSAMHU.

®opmyna Tomcona

3aKoH COXPAHCHUA S3HCPTHUU B NUACAIIbBHOM

KoJIeOaTeIbHOM KOHTYpE

BBIHy)K,Z[eHHBIC MCXaHHUYCCKHUEC

kosiebannsa. Pesonanc. Pes3onaHncHas



5.1.8

5.1.10

5.1.11

5.1.12

KpHBasl. BoinyxeHHble

OJICKTPOMArHuTHBLIC KOJICOaHHS.

Ilepemennbii  Tok. CHHYCOUAAIBHBIN

MEPEMEHHBIN TOK.

MomHocTh MEPEMEHHOTO TOKA.
AMIIIUTYJHOE U JEHCTBYIOIIEE 3HAUECHHE

CHJIBI TOKA W HAIIPSIXKCHUA

Tpancdopmarop. [IpousBoactso,
nepeaya U noTpediaeHue 3IeKTPUIEeCKOi
SHEPruu. OKOJOTMYECKHE PUCKH NpU
MIPOU3BOJICTBE HJIEKTPUYECKON HHEPIUu.
KynsTypa UCIIOJIb30BaHUS

QJICKTPOSHEPIUU B MOBCEIHEBHOM KM3HHU

Texnuyeckue ycTpoicTBa: ceiicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUHA

QJICKTponepcaav

[Ipaktuueckue paboTsl. MccaenoBanue
3aBHCUMOCTH TIEpHOJIa MAJIBIX KOJIeOaHui
rpy3a Ha HUTH OT JJIUHBI HUTH M MaccChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B Lenu u3 IIOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTYIIKUA U

pe3ucropa

MEXAHUYECKUE N OSJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

5.2
522

523

524

Mexanuueckue BOJIHBI, yCIIOBHUSA
pactpoctpanenus. Ilepuon. CkopocTh
pacnpocTpaHeHUss ¢ JUIMHA  BOJIHBI.

HonepeqHHe " IPOAOJIbHBIC BOJIHBI

WnTepdepenius u nudpaxus

MEXaHHNYCCKHUX BOJIH

3Byk. CKOpoCTh 3ByKa. I pOMKOCTB 3ByKa.
Bricora Tona. TemOp 3Byka

SHCKTpOMaFHI/ITHHe BOJIHBI. Y CIOBHUS

HU3JTy4CHHUA  JJICKTPOMArHUTHBIX  BOJIH.



53

525

5.2.6

5.2.7

528

5.3.1

532

533

534

535

53.6

B3aumuas opuenranus Bekropos E, Bu v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyMC

CBolicTBa  PJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, TPETIOMIICHHE, TTOJIAPU3ALIHS,
mudpakuus, uatepdepenuus. CKopocTh

OJICKTPOMAardHuTHBIX BOJIH

[IIxana 3JIEKTPOMATrHUTHBIX BOJIH.
HpI/IMCHCHI/Ie OJICKTPOMArouTHBIX BOJIH B

TEXHUKE U OBITY

HpI/IHHI/IHI)I PaaroCBA3N WU TCICBUACHUS.
Pa,Z[I/IOJ'IOKaI_[I/IH. SHeKTpOMaFHI/ITHOG

3arpsI3HEHUE OKPYIKAOIIEH CPEeabl

TexHudeckue yCcTponcTBa: My3bIKaJIbHBIE
UHCTPYMEHTBHI, YJIBTpa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIUIUHE,
pazap, paguONpUEMHMK,  TEJIEBU30D,
anTeHHa, Tenedon, CBU-meun

OIITUKA

[IpamonnHeHOE pacupocTpaHeHue
CBETa B OJTHOPOJIHOM cpene. JIyu cBeta
OtpaxkeHre cBeTa. 3aKOHbl OTPAKECHUS
cseTa. [locTpoeHne n300pakeHHil B IIOCKOM
3epKaJie

[MpenomiieHne cBeta. 3aKOHBI TPETIOMIICHHS

CBeTa. AOGCOTIOTHBIH MOKa3aTenb
MIPEIOMIIEHUS
[TonHoe BHYTpPEHHEE OTpaKEHHUE.

[IpenenbHbIi yroy MOJIHOTO BHYTPEHHET O
OTpaXKCHUS

Hucnepcusi cBera. CnoxHBIM cocTaB
6emnoro csera. Llger

CoOuparonue M paccenBarolIve JIHH3bI.

Tonkas nuH3a. DOKyCHOE PacCTOSHUE U

OIITUYCCKaA CHJIa TOHKOM JIMH3HI.



5.3.7

53.8

539

5.3.10

5.3.11

53.12

[Toctpoenue M300paKeHHIA B
COOMpAIONIMX U PACCEUBAIOUIMX JIMH3AX.
dopMyna TOHKOW JUH3BL. YBEIUYCHHUE,

IaBaeMoe JIMH30HU

IIpenenst [PUMEHUMOCTHU

reOMETPUYECKON ONTUKHI

HNurepdepennius cBeta. KorepeHTHbIE
HCTOYHHUKH. YcnoBus HaOIIOAECHUS
MaKCHUMYyMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmus  cBera.  {udpakiuoHHas
peméTka. YcinoBue HaOM0IeH s TIIaBHbIX
MaKCUMyMOB pu MaJICHUN
MOHOXPOMaTHYECKOI O cBeTa Ha
TUQPPAKIUOHHYIO PELIETKY

[Tonspusanus ceera

TexHuueckue ycCTpOWCTBA: OYKH, JyIa,
¢doroanmnapar, MPOCKIUOHHBINA ammnapar,
MHKpPOCKOII,  TEJIECKOIN,  BOJIOKOHHAsI
ONTHKA,  JAU(QPAKIMOHHAA  peluéTKa,

MOJISAPOUL

[Ipaktuyeckne  pabotel.  M3mepeHue
IoKasareJs npesnomnenus. Mccnenosanne
CBOWCTB  M300paKeHWH B  JIMH3aX.

Hab6monenue qucnepcuu ceerta

DJIEMEHTBI CIELIMAJIBHOM TEOPMU OTHOCUTEJIbBHOCTH

6.1

6.2

I'paHnuBl MPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. ITocTynatel TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOZyYJII CKOPOCTH CB€Ta B BaKyyMe,

MIPUHIIUATT OTHOCUTEILHOCTH DUHIIITEHHA
OTHOCHUTEILHOCTD OJTHOBPEMEHHOCTH.

3aMC)IJ'IeHI/Ie BpEMCHHU UW COKpalICHUC

JJIUHBI



7.1

7.2

6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

CBsA3b Macchl C PHEPTHEH U UMITYJIHCOM
6.4 CBOOOJHOW 4YaCTHULBL. DHEPrus IMOKOs

CcBOOOIHOI Y4aCTHIIBI

KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOW OIITUKU

®otonbl.  dDopmyna [lmanka  cBsA3M
7.1.1 SHepruu (OTOHa C €ro YaCTOTOU. DHEprus

Y UMITYJIbC ()OTOHA

OTtkpbiTHE " HCCJIEIOBAHNE
7.1.2 dotorddekra. Onwitel A.I. Cronerosa.

3akoHsI hoTorddexTa

YpaBHeHue DHHIITEHA I
7.1.3 dboroaddekra.  «KpacHas  rpaHumay
¢dorodrddexra
7.1.4 Hasnenue cera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHYECKOe JIEHCTBHUE CBeTa

Texnnueckue ycTpoiicTBa: GpOTOIIEMEHT,
7.1.6 ¢doronaTuuk, COJIHEYHas Oarapes,

CBETOIUOT
CTPOEHUE ATOMA

Monenrs atoma TomcoHa. OnBITEI
7.2.1 Pesepdopra o uccinenoBaHUIO CTPOSHHUS

aTomMa. HnaHeTapHaﬂ MOJCJIb aTOMa

ITocrynater  bopa.  Uznyuenue u
morjionieHue (GOTOHOB TIPU MEPEeXOoje
7.2.2 aroMa C OJHOIO YpPOBHsS DHEPIrUM Ha
npyroi.  Buper  cnektpoB.  Cnektp

YPOBHEW YHEPTUHU aTOMa BOJIOPOJIa

BomHoBEIE cBoiicTBa yactun. BomHBI 1e

bponns. KopnyckynsipHo-BoIHOBOM
7.2.3

nyamu3M.  Judpakiust 2JIeKTpOHOB Ha

KpHUCTaJIax



7.3

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

CrnioHTaHHOE U BBIHY/IEHHOE U3JTyUYeHHUE.
Y CTpolcTBO M IPUHIIMIT PaOOTHI J1a3epa
TexHnueckue yCTpoiCcTBa: ClIEKTPaIbHbII
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII
KOMIIBIOTEP

[Ipaktuyeckne pabotel. Habmoaenue

JMHEWYATOro CIeKTpa

ATOMHOE A1PO

Metonpl HaONIONEHUS W PErHCTPALUU

QJICMCHTAPHbBIX YaCTUL]

OTKpbITHE  pPagHOAKTUBHOCTH. OTBITHI
Pesepdopaa mo onpeneneHuro cocraBa
pamuoakTHBHOTO u3nyueHus. CBoHCTBa
abpda-, Oera-, ramMMa-u3TyqeHusI.
BriusHue paarioakTHBHOCTH Ha JKUBBIC

OpraHU3MBbI

OTkpblTHE  TIPOTOHAa U  HEWUTpOHA.
Hyxnonnas monens snpa I'eiizenbepra —
WBanenko. 3apsaa aapa. MaccoBoe uncio

anpa. N3otomnsl

Anbda-pacma. DNEeKTPOHHBIN u
MO3UTPOHHBIM  Oeta-pacnaa. [amma-
U3IIydeHue. 3aKOH  paJuOaKTHBHOIO
pacnana

OHepruss CBSI3W HYKIOHOB B sJpe.
SAnepusie cuibl. Jledekt Macch sipa
Snepuble peakuuu. JleneHue M CHHTE3
anep

Snepubin  peaktop.  TepmosiaepHsblid
cunte3. [Ipobnembl M  NEPCIEKTUBBI
SIEPHOM  DHEPreTHUKU. OKOJOTUYECKHE

ACIICKTHI ﬂI[epHOﬁ OHCPICTUKU



7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

8.4

8.5

8.6

8.7

OnemeHTapHble  4YacTtulpl.  OTKpbITHE
II03UTPOHA. @DyH/1aMEHTAIIbHbIE

B3aUMOICUCTBUS

TexHuueckue yCTpOMCTBA: HO3UMETP,
Kamepa BuibcoHa, SOEpHBIM peEakTop,

aToMHas 6om0a
[Ipaktrueckue pabotel. HccnemoBanue
TPEKOB YaCTHUL| (mo TOTOBBIM

dhoTtorpadusim)

OJIEMEHTHBI ACTPOOU3UNKU

Bun 3BEé3qH0r0 Heba. Co3Besnus, sipKue

3Bé3,I[LI, NIaHCThI, ©X BUANMOC IBUXKCHUC

Conneunas cucrtema. IlmaHeTsl 3eMHOI
T'pYyHIIbIL. IImaneThI-rUTaHThI u ux
CITYTHUKH, KaPJIUKOBBIC IJIAHCTBI. Mainsie

testa COTHEYHON CUCTEMBI

Connue, dQorochepa u  arMmocdepa.

CoJHeuHast akTUBHOCTD
Uctounuk sueprun CoJiHIIA U 3BE3NT

3BE31bI, MX OCHOBHBIE XaPAKTEPUCTHKHU:
Macca, CBETUMOCTb, pajlyc, TeMIeparypa,
nx B3aMOCBSI3b. Jwnarpamma
«CTIEKTpPANIbHBI  KJIACC — CBETUMOCTBY.
3BE31bl [VIABHOW  MOCJIEAOBATEIBHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTB» ISl

3BE3]] TTIABHO ITOCICA0BATCIIEHOCTH

Buytpennee CTpOCHHUE 3BE3.

CoBpeMeHHbIE Npe/ICTaBICHUS 0
MIPOUCXO0XkKIEHNUH 1 3BoronuK CoHIa U 3BE3 1.

OTallbl KU3HU 3BE3]]

Mueunsii Ilyte — Hama [anaktuka.
CnupanbHass  cTpykTypa ['amaktuku,
pacnpeneneHne 3BE3M, Tra3a U IIBUIM.

Ilomoxenne wu nBmwxenne ConHoa B



8.8

8.9

8.10

lanaktuke. Ilnockas u cdepuueckas

noACUCTEMBI [ aJlakTUKU

Tuner ranaktuk. PagworasakThka Hu

KBa3apbl. YEpHBIE ABIPHI B sApaxX TajJakTUK

Bcenennas. Pacmmpenue BceneHHOM.
3akon XaObna. Pa3Oeranue rajakTuK.
Bo3pact u paguyc Bcenennoii, teopus
bonpmoro B3peBa. Mogens «ropsdeit
Bcenennoi». PenukToBoe n3inydeHue

Macmirabnass  cTpyktypa  BceneHHoi.

Mertaranaktuka. Hepeménasie mpobiemMsl

aACTPOHOMHHU



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

» dusuka, 10 kinace/ Mskumes I'. 5., byxosues b.b., Corckuiit H.H. mon
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61mecTBo «3narenbcTBo
«IIpocseuienue»

» ®usuka, 11 kimace/ Msaxumes I.J1., bByxosues b.b., Yapyrun B.M. nion
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iiectBo «M31aTeabCcTBO

«IIpocsemenue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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