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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢usnke 06a30BOro ypoBHS Ha YPOBHE CpEIHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUU K pe3ysbTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHON TporpaMmbl, mpenacraBieHHbix B OI'OC
COQO, a Takxke c yué€rom denepanbHoil paboueld MporpamMmbl BOCIUTAHUS U
KOHIICTIIIUY TIpeTofilaBanusi yueOHoro mpeamera «DPusnka» B 00pa30BaTEIbHBIX
OpraHu3anusax Poccuniickon denepanum, peaNU3yIOLINX OCHOBHBIE
oOpa3oBaresbHbIE MPOTPAMMBI.

Copepxanue mnporpaMMbl Mo (U3UKE HaNpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTHHBI Mupa oO0yuatontuxcs 10—-11 kimaccoB npu oOyueHuun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTByeT TpeboBanusm GI'OC COO k mianupyeMbiM
JUYHOCTHBIM, MPEAMETHBIM U METAIlPEAMETHBIM Pe3yJibTaTaM O0Y4YEHUSs, a TaKxKe
YUUTBIBAET HEOOXOAMMOCTh pealh3allii MEXKIPEIMETHBIX CBSI3eM (U3UKU C
€CTECTBEHHO-HAYUYHBIMU YUYE€OHBIMU MpeaMeTamMu. B Hell onpeaensitoTcsi OCHOBHBIC
1IN U3y4eHUs (PU3UKM Ha YPOBHE CpPEHEro 001Iero o0pa3oBaHusl, INIAHUPYEMbIE
pe3ynbTaThl  OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIC, METANpeIMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3suke BKIIOYAET:

e IUJJAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YyJIbTaThI 10 TOAaM OOyUEHHS;

e cojepkaHue yueOHOTro npenmMera «Du3ukay mo rojgam o0ydeHus.

du3rka Kak Hayka O HamOojiee OONIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B
KauecTBe y4eOHOIO MpeIMeTa B LIKOJIE, BHOCUT CYIECTBEHHbBIN BKJIAJ B CUCTEMY
3HaHMI 00 okpyxkarouem mupe. LlIkonbHbIl Kype pu3uku — cucteMooOpa3yrouui
JUUISl €CTECTBEHHO-HAYUHBIX YU4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBJICHWM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH,
dbusndyeckorr reorpaduerd M acTpoHoMuen. lcmonp3oBaHME W aKTUBHOE
NpuMEHEeHUE (DU3NYECKUX 3HAHUW  ONpeAessieT XapakTep U pa3BUTHE
pa3Ho00pa3HbIX TEXHOJOTUM B cpepe IHEPreTUKU, TPAHCIIOPTA, OCBOEHU KOCMOCa,
MOJIYYEHHUS] HOBBIX MATEPHUANIOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3yueHwue
(bU3UKYM BHOCUT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOUM KapTUHBI
Mupa oOydaronuxcs, B (OPMHUPOBAHHE YMEHUU NPUMEHSTh HAYYHBIH METO]
MO3HAHUS TIPU BBITIOJIHEHUU UMHU YYEOHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpEAHET0 00111ero 00pa30BaHus MOJ0KEH
psI uaeh, KOTOPbIe MOYKHO PaCCMATPUBATh KaK MPUHIUIIBI €r0 IOCTPOCHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3AeNioB (PU3HMKHU, BKIIOYAET KaK
BOMPOCHI KJITACCUUECKOM, TaK U COBPEMEHHOM (PU3UKU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW Marepual Kypca (GU3UKH
o0BbeMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymmm B Kypce sBisiercs
(opMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BELIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzainus MpesrnosaraeT HCIO0JIb30BaHUE
rYMaHUTapHOIO MOTEHIMANa (PU3NYECKOW HAyKH, OCMBICIEHHME CBSA3M Pa3BUTHSA
($U3MKH ¢ pa3BUTHEM OOLIECTBA, & TAK)KE C MUPOBO33PEHUECKUMU, HDABCTBEHHBIMU
Y HKOJIOTMYECKUMU IPOOIeMaMH.

Hoes npuxnaomnoii nanpasnennocmu. Kypce pusnku npeamnoigaraeT 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJOTHYECKHMX NPHWIOKECHHN HM3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes »skonocuzayuu peanuszyeTcss TOCPEACTBOM BBEIAEHUS DJIEMEHTOB
COJIEp)KaHMS, TMOCBAIIEHHBIX JKOJOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHHKU M TEXHOJOTHHM, a TakXke OOCYKIEHUs
po6JieM palvOHAIIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTUYECKON O€30IaCHOCTH.

CrepkHEBBIMHM 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpPEAHEr0 OOIIEro
oOpa3oBaHus SABIAOTCA (u3Hueckue Teopur ((popmMupoBaHHE MpeEACTABICHUN O
CTPYKTYp€ MOCTPOCHUS (PU3NYECKON TEOPUU, POJIH (PyHIaMEHTaIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IPEJICTABICHUSAX O IPUPOAE, TPAHULIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYUHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0/A B Kypce (PU3MKU peau3yeTcs Mpex]ie
BCEro 3a CUET OpraHu3aluy 3KCHEPUMEHTAIBHON NEATEIbHOCTH OOYy4arolIuXCs.
Jl1st 6a30BOr0 ypOBHSA Kypca (PU3KUKH — 3TO UCIOJIb30BAHUE CUCTEMBI (PPOHTATIBHBIX
KPaTKOBPEMEHHBIX KCIIEPUMEHTOB U JJAOOPATOPHBIX PadOT, KOTOPBIE B IPOTrpaMMe
no (usuke 0ObEIMHEHBI B OOIIUNA CIHUCOK YYCHHYECKUX IMPAKTUUECKUX PadoT.
Bbijenenre B yKa3aHHOM IepedyHe JIa0OpaTOPHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKaMHU 00pa30BaTesIbHOTO Ipoliecca
UCXOJl U3 OCOOCHHOCTEW IMJIAHUPOBAHMS M OCHallleHUs KabuHeta Qusuku. Ilpu
3TOM OO0ECIEeYuBaeTCsl OBJIAJECHUE OOYYalOIIMMUCA YMEHUSIMH IPOBOAMTH
KOCBEHHbIE M3MEpPEHUs, HCCIENOBAaHUS 3aBUCHUMOCTEH (DM3MUECKUX BEIUYMH U
MIOCTAHOBKY OIBITOB 110 IPOBEPKE MPEIOKEHHBIX THIIOTES.

bosbiioe BHUMaHKE yAENSETCS PEHICHUIO PACYETHBIX U KAUECTBEHHBIX 3a]1a4.
[Tpu 3TOM 11151 pacUETHBIX 3a7a4 IPUOPUTETOM SBJISIFOTCS 3a/1a4M € SBHO 3aJaHHOU
buznyecKkol MOJAENbI0, TO3BOJISIOIIME TMPUMEHSATh H3yYEHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasfelia Kypca, TaK U MHTETPUPYs 3HAHUSA U3
pa3HbIX pa3zenoB. [ KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBJISIOTCS 3a/JaHUs HA



OOBSICHEHHE TPOTEeKaHUsI (PU3NYECKHX SBIECHUN U TPOIIECCOB B OKPYXKAIOIIEH
KU3HH, TpeOyronue BbIOOpa (U3MUECKOW MOMENTH Uil CHUTyaIllud TPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k MaTepualibHO -TEXHUIECKOMY
oOecrieyeHuto y4yeOHoro mpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKM Ha ypOBHE
cpenHero oOmiero o0pa3oBaHUS JTOJKEH H3Yy4aThCsS B YCIOBHUSX HPEIMETHOTO
KaOuHeTa (PU3UKKM WIM B YCJIOBUAX HHTETPHUPOBAHHOIO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIa. B kabuHere (pU3MKU IOIKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBAaHHUE JJis BBINOJIHEHHUS YKa3aHHBIX B Iporpamme Io
buU3HMKe yUEHUYECKUX MTPAKTUYECKUX padOT U JEMOHCTPAILIMOHHOE 000pyA0BaHHE.

JlemoHcTpanmoHHOe o0OopymoBaHue (GOpMHUPYETCS B  COOTBETCTBUH C
OPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W  O0ECTeYMBAcT TOCTAHOBKY
NEPEUUCIEHHBIX B IMporpaMMmMe Mo (QU3MKE KIIOUEBBIX JIEMOHCTpAlUi s
UCCJIEIOBAHUS  W3Y4YaeMBIX SIBJICHUH U  TPOLECCOB, SMIHUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHHYECKUX MMPUMEHEHUH.

JlaGopatopHoe o00OpyJ0BaHHME ISl YUYEHUUYECKUX TMPAKTUYECKUX pPadboT
dbopmupyeTCcs B BUAE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIeuMBaeTCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JByX oOywaromuxcsi. Temarnueckue KOMIUIEKThI
7a00paTOPHOTO OO0OPYIOBAaHMUS JIOJDKHBI OBITH ITOCTPOCHBI HA KOMILJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(POBBIX J1a0OpaTOpUil.

OCHOBHBIMH LIETISIMU U3y4YEHUS (PU3UKU B 00IIIEM 00pa30BaHUM SIBIISIOTCS:

e (opmupoBaHue HHTEpEca M CTPEMIJICHHS] OOYYAIOIIUXCS K HAYYHOMY
U3YYCHHUIO TPHUPOJIbI, PA3BUTHUE WX HWHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
UCCJIEI0BATEIHLCKOTO OTHOIIECHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJibTaTa U3yueHUsI OCHOB
CTPOCHHUS MaTepuH U PyHIaMEHTAILHBIX 3aKOHOB (DPU3UKH;

e (QopmupoBaHue yMeHUH OOBSICHATH SBJICHUS C HCIOJb30BaHUEM
bU3MYeCKUX 3HAaHUHN M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpeaCTaBICHUN O poyid (DUUKU JJIST Pa3BUTUS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHA.

JlocTrmkeHne STUX Iesield 00ecreunBaeTCs pelieHueM CIeAYIoNuUX 3a1ad B

npoiiecce u3yyeHus Kypca (GU3MKu Ha YPOBHE CPEIHETo 0011ero o0pa3oBaHus:

e MpuoOpeTEeHUE CUCTEMBI 3HAHHH 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKIIOYAs MEXAHHWKY, MOJEKYJSIpHYIO (PU3UKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PM3UKY U AJIE€MEHTHI aCTPOPHU3UKH;



e (opMupoBaHue yMEHUW TPUMEHSATH TEOPETUUYECKHE 3HAHUS IS
0o0bsCHeHMST (PU3WYECKUX SBIECHUW B TPUPOAEC W IS TPUHATHUSA
MMPAKTUYECKUX PELICHUM B MIOBCEHEBHOM KU3HU,

e OCBOEHHE CIOCOOOB pEUIEHUS PA3NTMUYHBIX 3a/Jad C SIBHO 3aJaHHOU
dbu3nyeckoil MOJENbI0, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSITEIbHOE
co3manue (U3NYECKON MOJIENHU, aIeKBAaTHON YCIOBHSM 3a/1a4H;

e TOHMMAaHHE (PU3NYECKUX OCHOB M MPUHLHUIIOB JEHCTBUS TEXHHUUECKUX
YCTPONCTB M TEXHOJIOTMYECKUX MPOLECCOB, X BIUSHUSA HA OKPYKAIOILYIO
cpeny;

e OBJAJCHHE METOAAMH CAMOCTOSITENIBHOIO TJIAHUPOBAHMUS W TPOBENIECHUS
$u3nYecKuX HKCIEPUMEHTOB, aHAlW3a W HWHTEpHpeTaluu HWH(GOpMaIuy,
OTIpe/ieNIeHUs TOCTOBEPHOCTH MOTYYEHHOTO Pe3yIbTaTa;

e CO3JIaHWE YCIIOBUM JUJISi Pa3BUTUSI YMEHUM MPOEKTHO-HUCCIEA0BATENHCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wu3yuenue ¢usuku (0a30BbId YpOBEHb) HAa YpPOBHE CpPEIHEro OOLIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKe TMepedyeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBIAECTCS PEKOMEHJOBAaHHBIM, YUYWUTEIb JI€TAeT BBHIOOP
NPOBEJCHUS J1TaOOpPAaTOPHBIX pPabOT ¥ OMBITOB C YYETOM HHIWBUIYAJIbHBIX
0COOEHHOCTEHN 00yYarOIIUXCS.



COAEPXAHUME OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3uka v MeTOAbI HAYYHOI'0 O3HAHUS

®dusnka — Hayka o npupone. HayuHble MeTOABI NO3HAHUS OKPYXKAIOILIErO
Mupa. Posib 3kcriepuMenTa 1 TEOpHUH B IIPOLIECCE TTO3HAH USI IPUPOABI. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (u3NYECKUX SBICHUNA U TpoleccoB. HayuHble rumortessl.
dusznveckre 3aKOHbI U TEOPHH. |'paHUIIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMII COOTBETCTBHS.

Ponp u mMecro ¢pu3uku B (OpMUPOBAHUU COBPEMEHHOW HAayYHOH KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AHanoroBple W UU(POBBIE H3MEPUTENbHBIE MNPUOOPHI, KOMIBIOTEPHBIE
JATYHKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienure, CKOpOCTh (CpedHsiE CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, UX MPOCKIIMM HAa OCH CHUCTEMbI KOOPAMHAT.
ClioxeHue nepeMenIeHU U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEWHOE aBMkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTHU, YCKOPEHHUs, MYTHU U MepeMelIeHUs
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoboaHoe majzieHre. Y CKOpeHHe CBOOOTHOTO TaICHHMS.

KpusonuHeiiHoe 1BruxkeHHE. [[BUKEHNE MaTEPUAIbHOU TOUKHU 10 OKPYKHOCTH
C MOCTOSIHHOM MO MOJAYJI0 CKOPOCTHbIO. YTJIOBasi CKOPOCTb, JIMHEHHAss CKOPOCTb.
[lepuona u yactota obpatieHus. [{leHTpocTpeMuTensHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: CIHJIOMETP,
JBH>)KEHUE CHAPSJOB, LICMTHBIE U PEMEHHBIE TIEpeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WITIOCTPALUS KUHEMATHYECKUX XapaKTePUCTUK
JIBYDKCHUS.

[IpeoOpazoBaHue IBMXKEHUM C UCIIOIb30BAaHUEM MTPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yX€e U B pa3pesKeHHOM IIPOCTPAHCTRE.

HabGmronenne ABMXKEHHS Tena, OPOIIEHHOTO MOJ YIJIOM K TOPH30HTY U
TOPU30HTANIBHO.



H3mepenne yckopeHus CBOOOTHOTO TMaICHHUS.

Hanpagnenune ckopocTu npu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyeHre HEpaBHOMEPHOTO IBUKEHUS C IIEJbI0 ONPENCIICHUSI MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLIEHUSI MEXAY NYTSIMH, HPOUJCHHBIMM TEJIOM 3a
MOCJICIOBATEIbHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JBH>KEHUU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne IBMKEHUS IApUKa B BA3KOU KUJKOCTH.

N3y4yenue nBm>KeHHs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuniun  otHocutTenbHOCTM  ['amuies.  IlepBeii 3akoH  Hpbrotona.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoii 3akon HetoToHa st
MaTepuaIbHOU TOUKU. TpeTunii 3akoH Hpr0TOHA 111 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TtiaroreHua. Cuma Tskectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoJbxkeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOIbXKEHUS U cujia TpeHus nokosd. Koadduiment tpenus.
Cuna conpOoTUBIICHUS MIPU IBUKECHUU TEJA B KU JKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT cCHJIBl OTHOCUTENIBHO OcH BpauieHus. llnedo cunbl. YcioBus
paBHOBeCUs TBEPIAOIO TEA.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: MOIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepUUM.

CpaBHEeHME MACC B3aUMOJIEUCTBYIOIIUX TE.

Bropoit 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JehOpMAaIIHH.

HesecomocTts. Bec tena npu yCKOpEeHHOM NOABEME U TTAJCHUU.

CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBust paBHOBECHs TBEPAOro Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyenue nBmkeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAKOIIUX B IPYKUHE U
pEe3UHOBOM o0pasiie, OT ux JAehOpMaIIiH.

HccenenoBanne ycioBHM PpaBHOBECHsS TBEPAOIO Tena, HMMEIOIIETO OCh
BpaLCHUS.

Tema 3. 3axonst coxpanenus é mexanuke

NMnynbse MaTepuasibHOM TOYKHM (Tesia), CUCTEMbl MaTEpPUAIbHBIX TOYEK.
NMnynbe cuibl U W3MEHEHHE HMMIYJIbca Tejla. 3aKOH COXPAHEHHS] HMMITYJIbCA.
PeakTuBHOE IBUXEHUE.

PabGora cribl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprusi MaTepHalibHOM TOukH. Teopema 00 HM3MEHEHUU
KMHETHYECKOW SHEPTHM.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYTO
nehopMUpOBaHHOM NPYKUHBIL. [loTeHIMaNbHAs YHEPTHS Tesa BOIN3U TOBEPXHOCTH
3emun.

[loTeHunanbHple W HENOTEHIMadbHble  cwibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKON SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHUSI MEXaHUYECKOW YHEPTUMU.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHUE: BOJOMET, KONED,
MPY>KUHHBIN MUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexo MOTEHIIMATBLHOM SHEPTUHN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomeol

N3yueHnne abCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOW SHEepruu
TeJIa Ha IPUMEPE PACTSIKEHUS PESUHOBOIO XKI'YTa.

Paznen 3. MousiekyasipHas pU3HKA U TEPMOJAUHAMHUKA

Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIPHO-KUHETUYECKOW T€OPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxenue. [Auddys3us. Xapakrep HABMWKEHHS U
B3aMMOJICMCTBUS YaCTHUI] BemecTBa. Mopaend CTpO€HUs Ta30B, XKUJIKOCTEW U
TBEPJIBIX TE U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3zMmepbl Mojiekyll. KonumdectBo BemectBa. [loctositnaass ABorasipo.

TermioBoe paBHoBecue. Temneparypa u e€ uzMmepenue. lllkana remmneparyp
Lenbcus.



Monens upeanbHoro rasza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HJACANbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mmepa
CpeOHEW KWHETHMYECKOW HSHEPruM TEIUIOBOTO MABWKEHUs dYactull rasza. [llkana
temneparyp KenbBuna. I'azoBbie 3akoHbl. YpaBHeHHE MenneneeBa—Knanenpona.
3akoH JlanbToHa. M30mponecchl B UAECAIBHOM ra3e ¢ NOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpeacTaBiIeHWE HW3OIMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpPOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OneITHI, JOKa3bIBAIONINE JTUCKPETHOE CTPOCHHE BemiecTBa, GoTorpaduun
MOJIEKYJI OPTaHHUYECKUX COCIUHEHUM.

OnpiThl 10 TUGPY3UH KUIKOCTEN U Ta30B.

Mopenb GpOyHOBCKOTO ABUKEHUS.

Mogens onsita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, WIUTIOCTPUPYIOIIAs TPUPOIY IABIECHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHHUS UIACAIBHOTO rasa,
M30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomeol

OnpeneneHue Maccbl BO3/lyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHHIA
00BEMa KOMHATHI, IABJICHUS U TEMIIEPATYPhI BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEX]Y [TapaMETPAMH COCTOSIHUSL pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuKku

TepMmoauHamMuueckass cucrema. BHYTpEHHssI SHEPTUS TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHusi. KomnyecTBo Ternotsl u paborta. BHyTpeHHss
SHEpPrus  OAHOATOMHOIO  HJACaJIbHOrO  raza. Buael  Temionepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHUE. Y AEIbHAs TEIJIOEMKOCTh BEIIECTBA.
Kosim4ecTBoO TEmNOTHI MpU TEIIONEpEaaUeE.

[Tonsitue 06 ammabatHoM mpouiecce. [lepBbIil 3aKOH TEPMOIUHAMUKH.
[IpumeneHnue mepBOro 3aKoHa TEPMOAMHAMUKM K wu3ompolieccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuk. HeoOpatumMocTh Npo1ieccoB B IPUPO/IE.

TennoBble  mammHbl.  [IpyHOMOBI ~ JEWUCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus sSHEepruM B TEIUIOBBIX MamuHax. Koadduiment monesnoro
nericTBus TerutoBord MammHbl. [lukn KapHo m ero ko3 @HIIMEHT IMOJIE3HOrO
JNEUCTBUA. DKOJIOTMUECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA H MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CTOpaHus, OBITOBOW XOJOAWILHUK, KOHIUITHOHED.

Llemoncmpayuu

W3MmeHeHne BHYTpEHHEW JHEpruu Teia MpHU COBEPUIEHUU pPaOOThI: BBUIET
npoOku u3 OYTBUIKM TOJ JEHCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUs (BUI€OAEMOHCTpALU).

W3MeHeHne BHYTpEHHEN SHEPrUuu (TEMIEPATYPBI) TEJIA MIPHU TEIIONEPEIaye.

OneIT N0 a1nabaTHOMY PaCHIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATEII BHYTPEHHETO CTOPAHMSI, PEAKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne yaenbHOU TETUIOEMKOCTH.

Tema 3. Azpecammnbie cocmoanus eewyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHaeHcanus. Mcnapenue u kunenue. AOCOMIOTHAS U
OTHOCUTENbHAsl BIAXHOCTh BO31AyXa. HackllleHHbId map. YaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnuyeckue u amopgHbie Tesa. AHU30TPOINS CBOKCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBiaeHue wu
KpucTayum3anus. Y aenbHas Teriora rmiasieHus. Cyonumanms.

VYpaBHeHME TEMIOBOro OanaHca.

TexHuuecKrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUH MOJIYYEHUS COBPEMEHHBIX MAaTE€pUajoB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoOJCTBa HACBIILICHHBIX MAPOB.

Kunenue npu moHWKEHHOM JIaBJICHUH.

CriocoObl M3MepeHus BIaKHOCTH.

HabGmronenune HarpeBaHus v MJIaBICHUS KPUCTALTUYECKOTO BEIIECTRA.

JleMoHCTpanus KpuCTasuIoB.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomel

M3mepeHne OTHOCUTENIbHOM BIAXHOCTH BO3TyXa.

Pa3znen 4. JiaekTrpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Tes. DIEKTPUIECKUi 3aps. J[Ba BUa 311EKTPUUECKUX 3apA0B.
[IpoBOIHUKM,  JNHUAJAEKTPUKA W TOJYNPOBOAHMKU. 3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO 3apsIa.
B3anmoneiictBue 3apsaaoB. 3akoH KynoHna. TodeuHbIN JIEKTPUUECKHAN 3apsI.
OnekTpuueckoe mnone. Hanpsk€HHOCTh anekTpuyeckoro mons. [IpuHnun



CYNEepHO3ULINH AIEKTPUUYECKUX Tosieil. JIMHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
OJISl.

PaboTa cui anekrpoctaTudeckoro modis. [lorennuan. Pa3HocTs moTeHInaioB.
[IpOBOAHUKN W [WAJEKTPUKU B 3JIEKTPOCTATUYECKOM Ioje. JuasiekTpudeckas
MIPOHULAEMOCTb.

OnektpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO KOHIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOII,
AIIEKTPOMETpP, dJIEKTpOCTaTHUUecKas 3aluTa, 3a3€MJICHHE JJIEKTPONpPUOOpPOB,
KOHJIEHCATOpP, KONMUPOBAJIbHBIN allapar, CTPYUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLNIN IEUCTBUSA JJIEKTPOMETPA.

B3anmoneiicTBUE HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOJHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIIEKTPUKY B DIIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOAgu
IJIACTUH, PACCTOSIHUSA MEXIY HUMH U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunlx cpeoax

DJIEKTPUYECKU TOK. YCIOBUS CYLIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOsSHHBIN TOK.

Hanpsioxenue. 3akon OMa J1st yyacTKa LETu.

DIIEKTPUYECKOE CONPOTUBIIECHUE. YJEIBHOE CONPOTUBIICHUE BEILECTBA.
[TocnengoBaTenpHOE, NapAILIEILHOE, CMEIIAHHOE COEAMHEHUE TPOBOHUKOB.

PaGora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomHoCTh
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIXKYIAsl CUja M BHYTPEHHEE COINPOTUBIECHHWE HCTOYHHKA TOKA.
3akon Oma 15 TOJTHOM (3aMKHYTOM) JieKTprudeckol 1ienu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT ~ NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBUCHMOCTh
COMPOTUBJICHUSI METAJIJIOB OT TemmepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX IMyYKOB.

[TonynpoBOJHUKH. CoOcTBeHHasT W NpUMeECHas MIPOBOIMMOCTh
noJIynpoBoHUKOB. CBoiicTBa P—N-niepexoa. [1omynpoBoHUKOBEIE TPUOOPHI.

DONeKTpUYecKUid TOK B  pacTBOpaX U  paciulaBaX  BJIEKTPOJIUTOB.
DIEKTPOIUTAYECKAS TUCCOUALs. DIEKTPOJIU3.



DnekTpuueckuii Tok B ra3ax. CaMOCTOSTENbHBI W HECaMOCTOSTEIIbHBIN
paspsa. Monnus. [Inazma.

TexHuyeckue yCTPOWCTBA M IIPAKTHYECKOE IPUMEHEHHWE: aMIIepMETp,
BOJITMETP, pEOCTAaT, HCTOYHUKHM TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN U0/,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIN MO/, TATbBAHHKA.

Llemoncmpayuu

M3mepeHne cuiibl TOKa U HAIIPSDKCHUS.

3aBUCUMOCTb COIIPOTHBIICHUS LWIMHAPUYECKUX IPOBOJHHUKOB OT JUJIMHBI,
IUIOIIAU MONIEPEYHOIO CEUEHUsS U MaTepHaa.

CMelIaHHOE COEeIMHEHNE TPOBOIHUKOB.

[Ipsmoe w3MepeHne DdIEKTpOABWXKYLIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'O 3JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTHUBIICHHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOJIUTOB.

W ckpoBoii pa3psia U MPOBOJMMOCTD BO3yXa.

OHOCTOPOHHSSI IPOBOAUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3ydeHne cMEaHHOIO COEIMHEHNS PE3UCTOPOB.

W3mepeHne 37eKTpOABMKYIIEH CHUJIbI UICTOYHMKA TOKAa M €ro BHYTPEHHEIrO
CONPOTHUBIICHUS.

Habmronenue aekTpoiunsa.

MesxknpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kimacce OCyLIECTBISIETCS C
Y4E€TOM COAEpKATEIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMud MaTe€MaTHKH,
OHOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousimusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HayuHbId (akT, runores3a, (Qu3Myeckas BeIMYMHA, 3aKOH,
TeOpHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOJAECIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelmieHue CHUCTEMbl YpPaBHEHMH, JHHEHas QyHKOus,
napabona, rurnepoosia, uX rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKLIHHU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJAUHAT, CJI0)KEHHE BEKTOPOB.

buonocusn: mexanmdeckoe ABUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TETIOOOMEH YKUBBIX OPTaHU3MOB (BH/IbI TEIUIONIEPEIAaUH, TEIUIOBOEC PABHOBECHE ),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEIN, KUIKOCTEH U ra3oB.,



NIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJMTHYECKAs  JUCCOLIMALIMS,
rajbBaHUKA.

l'eoepagpus: BIaXXHOCTH BO31LyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJB30BAHUEM MEXAHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJIIIUIIHUKH, HCIIOJb30BAHUE 3aKOHA COXPAaHECHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET U JpPYyrue), ABUTATENIb BHYTPEHHEIO
cropanusi, napoBas TypOHWHa, OBITOBOM XOJOJWIBHUK, KOHIAULIUOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEpUAJIOB, B TOM 4YHCIE HAHOMATEpPUAJOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJICHHE JIJIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TaJIbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

ITocTossHHBIE MarHuThl. B3auMoaecTBUE MOCTOSIHHBIX MarHUTOB. MarHUTHOE
nosie. Bektop MarauTHOM MHAYKUMU. [IpyHIMN Cyneprno3uiy MarHUTHBIX MOJIEH.
Jluann MarmuTHOM WHAYKOMM. KapTuHa JMHMM MarHUTHOM MHIYKIUW TIOJIA
IIOCTOSIHHBIX MarHUTOB.

MarautHOe 10J€ IPOBOJHHMKA C TOKOM. KapTuHa JMHHUM UWHIAYKIUU
MarHUTHOTO TOJS JUIMHHOIO IPSMOIO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJIHMKA, KaTYIIKH ¢ TOKOM. OnbIT OpcTeaa. BzanMoaencTsue mpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOlyJIb U HallpaBJICHHE.

Cuia Jlopenna, e€ MOyJib M HampaBiieHue. [[Br>KeHNE 3apsoKEeHHOM YacTUIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cunel Jlopenua.

SIBeHHME DNEKTPOMArHUTHOM WHAYKIMHU. [IOTOK BekTOpa MarHUTHOM
WHIYKIWHU. OJIEKTPOJABWKYIIAs CWIA WHAYKUUMHA. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu dapanest.

BuxpeBoe »snekTpuueckoe Tmosie. OIEKTPOABIKYIIas Cuia WHIAYKIHH B
IIPOBOJHMKE, IBHKYLIEMCS IOCTYIIATEIBHO B OHOPOJHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenua.

MHOyKTUBHOCTE.  SIBIEHWE CaMOMHAYKIMHU. OJEKTPOJBHKYILAs  CHIIA
CaMOMHIYKLIHH.

OHeprusi MAarHUTHOT'O NOJISL KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: ITOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, 3JEKTPOJBUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHL], UHIYKIUOHHAs [1E€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITy4YKa MArHUTHBIM ITOJIEM.

JIvHMM UHAYKIIMY MarHUTHOTO TTOJIS.

B3anmoneiicTBrue 1BYX IPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBNeHHE 3JIEKTPOMArHUTHOW UHAYKIUU.

[IpaBuio Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYILIEH CHJIbI MHAYKIUHA OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKaA.

SIBneHue caMOMHIYKLIMH.

Yyenuueckuii axcnepumenm, nabopamopmsie pabomol

N3yueHrie MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

HccenenoBanne NeWCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JEKTPOMArHUTHON MHIYKIIUH.

Pa3nen 5. Kosie0anusa v BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOJ1€OaAHUSA

KonebarenbHas  cucrema. CBOOOJIHBIE  MEXaHMYECKHE  KOJIEOAHMS.
["apmonunyeckue konebanus. Ilepuon, dacrora, amrmumryga u ($asza koyieOaHUH.
[IpyXVHHBIN MassTHUK. MaremMaTUYEeCKU MASTHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanwuii. [IpeBparienue sHeprun NPy TAPMOHUIECKUX KOJICOAHUSX.

KonebarenpHbiit KOHTYp. CBOOOJIHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaJbHOM KoJIeOAaTeTbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHWYEeCKUMHU U
AJIEKTPOMarHUTHeIMH KoJjeOanusimu. @Popmyrna TomcoHa. 3aKkoH CcOXpaHEHUS
HHEPTUU B UJCATHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarOmuX KojeOaHUsX. BeIHY X AeHHbIE MEXaHUYECKUE
koseOanus. PezoHaHc. BeIHY X A€HHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemennblii TOK. CHHYCOMIANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE M JIEUCTBYIOLIEE 3HAYEHHE CHIIBI TOKA H
HaIpsKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepenaya U NOTPeOICHUE DIIEKTPUUECKON
DHEPIUHU. DKOJIOTUYECKNE PUCKH NPHU MPOU3BOACTBE dJIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B IOBCEHEBHOM KU3HHU.

TexHnueckre yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: HIIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJieOaTEIbHONH CHUCTEMbl (NMPYKUHHBIA WU
MaTeMaTUYECKUI MasTHHK).



Habmonenue 3aTyxaronux KoineOaHui.

HccnenoBanue CBOWCTB BbIHYK/ICHHBIX KOJIEOAHUH.

Habmonenue pezonaunca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCHMOCTH CUJIBI TOKA M HAMPSKEHUST OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHHI.

Pe3onanc mnpum mnocienoBaTeNbHOM —COEIMHEHUM PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY IEKTPONEPEAAYUH.

Yyenuueckuii axcnepumenm, nabopamopmsie pabomel

HccnenoBanne 3aBUCUMOCTU MEPUOJAA MANIBIX KOJ€OaHUW rpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne NepeMEeHHOT0 TOKA B LIEMHU U3 MTOCIEA0BATENBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTYLIKU U pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaAZHUMHbIE GOJIHbL

Mexannueckrue BOJIHBIL, YCIOBUS pacnpocTpaHenus. Ilepuon. CkopocThb
pacrpoCTpaHeHuss W JUIMHA BOJHBL. llomepednsle W MPOJOJBHBIE  BOJIHBIL.
HUuTtepdepenius u nudpakiius MEXaHUYeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBHUS U3JyYEHHS DJIEKTPOMATHUTHBIX BOJIH.
B3aumHas opuenrauus Bektopos E, B, V B anexkrpomarautHoii BonHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIIEHUE, MOJIspU3anus, JUPpaKius,
uHTepdepeHuust. CKOpocTh 3J€KTPOMAarHUTHBIX BOJIH.

[[Ixkana 3J€KTPOMArHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIUOCBSI3U U TeleBUACHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHUYecKre YCTPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJbTPa3ByKOBAas JMArHOCTHKAa B TEXHUKE W MEIULMHE, pajap,
paauonpuEMHUK, TEJIEBU30p, aHTeHHa, TeaedoH, CBU-neys.

Llemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHHE MTONEPEUHBIX U MPOAOIbHBIX BOJIH.

KoneoG:mromeecs Te10 Kak HCTOYHUK 3BYKA.

HabGmronenue oTpakeHus: M NPeJOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mtonenune uarepdepeHunu u AMPppakuu MEXaHU4eCKUX BOJIH.

3BYKOBOI pEe30HAHC.

Habmionenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUTUTYJIOM H
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPEIOMIICHHE,
noJsipu3anys, Tudpaxkus, HHTepPepeHus.

Tema 3. Onmuxka

['eomeTpuueckas onrtuka. [IpsgMosinHEWHOE pacnHpOCTpaHEHHE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueuHbI HCTOYHUK CBETA.

OTtpaxeHnne cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoenne n3oOpakeHUi B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHbBI MPEIOMIIEHUS CBEeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. lIpenenbHbId yroj MOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CrnoxHblIi coctaB Oenoro cBeta. L[Ber.

Cobuparoriue 1 paccenBaroiiye JMH3b1. ToHkas nmua3a. DokycHoe paccTosHue
U ONTHYECKas cuiia TOHKOM JnH3bI. [locTpoeHue n3o0pakeHuit B coOMparonmx u
paccenBarOmMX JuH3aX. Popmyiia TOHKOU JIMH3bL. Y BEJIMUYECHUE, 1aBAEMOE JTUH3OM.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITHUKHU.

BonnoBass ontuka. Wutepdepenuus cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHUIMOHHOU
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hudpakuus cBera. JudpaxiumonHas pemérka. YcioBue HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TaJEHUM MOHOXPOMATHMYECKOTO CBeTa Ha
TU(PPaKIUOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAs
OITHKA, TU(PPaKIIMOHHAS PEIETKA, TOJISPOU/I.

Jlemoncmpayuu

[IpssMONTMHEWHOE pPacHpOCTPAHEHUE, OTPAKEHUE U MPEIOMIIEHUE CBETA.
OnTuyeckue mprudopBkI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKEHUI B JIMH3AX.

Mopenn MUKpOCKoma, TeJIECKOna.

Habmonenue natepdepeHny cBera.

Hab6monenue nudpakium ceera.

HaGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO IPU3MBI.

[TonyueHne crieKTpa ¢ MOMOIIBIO TU(PPAKITMOHHON PEIIETKHY.

Hab6mronenune monsipu3aiyu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenune nokaszaTesns npeaoMIIeHUs CTEKIIa.



HccnenoBanne CBOMCTB M300paKeHU B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIENUAIBHON TEOPUH OTHOCUTEIBHOCTH

[ paHMIIBI IPUMEHNMOCTH KJIACCUYECKOU MeXaHuKu. [locTynarsl cnenuanbHON
TEOPUU OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBETA B BAKYYME,
IIPUHIUI OTHOCUTENBHOCTH DWHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEUICHHE BPEMEHU U COKpAILEHUE
JUIVHBI.

OHeprusi 1 UMITYJIbC PEIITUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SHEPrUel U UMITYJIbCOM PEJSITUBUCTCKOM YaCTULIBI. DHEPTUs
IIOKOSI.

Pasznen 7. KBanroBas pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®ortonsl. opmyna [lnanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTOU. DHEPTUs
U UMITyJIbC (POTOHA.

OtkpoiTue u uccieaoanue Gorordpdexra. OnwiTel A. I'. CTosneroBa. 3aKOHBI
doToapdexra. YpaBHenue ODiHmTeHa A1 Gortodddexra. «KpacHas rpaHuray
dboToaddexra.

JaBnenne ceera. OnbiThl 1. H. JIeOGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckre yCTpPOWCTBA U MPAKTUYECKOE MpPUMEHEHHE: (OTOIIEMEHT,
dboToaaTumK, CoJiHeUHas 6aTapesi, CBETOAUO/I.

Jlemoncmpayuu

doto3(dekT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETo (hoTodddexra.

CBeToaunon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIL.
[Inanerapnas mogzens aroma. Iloctymatel bopa. M3nmyueHwe u TOTIIOLICHUE
(GOTOHOB TpU TMEpexoJie aToMa C OJHOTO YPOBHSI SHEPruM Ha Apyroil. Buasl
cnekTpoB. CHEeKTp ypOBHEW SHEPrUU aToMa BOJOPOA.

BonHoBreie cBoicTBa yactul. Bomubl ne bpoissa. KoprnyckysisipHO -BOJIHOBOM
JTyaJin3M.

CIOHTaHHOE U BBIHYXKJIEHHOE U3JIyYCHHE.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE INPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mopens onsiTa Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI JIa3epa.

Habnronenue mnHeHyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Yyenuueckuii axcnepumenm, nabopamopmsie pabomol

Habmronenue nuHeiyaToro cnekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CJIOKHOCTh CTpOoeHHs sapa. OTKpbiTHE
paanoakTuBHOCTH. ObITHI Pe3epdopaa o onpezesenno coctaBa paaiuo0akKTUBHOTO
u3nyuyenus.  CBoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BrnusiHue
PaaMOaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa I'eiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tomnsl.

Anbda-pacnan. DNEKTpOHHBIM U TO3UTPOHHBIM OeTa-pacnan. [amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. [ledexT maccsl sapa.

Snepnseie peakunu. [lenenue u cuHTe3 Aep.

Anepuwiii peaktop. TepmosnepHbiii cuHTe3. IIpoOieMbl M TEpPCIEKTHBBI
AJIEPHON SHEPTrEeTUKHU. DKOJIOTHYECKUE aCIIEKTHI SACPHON SHEPrETUKU.

DneMeHTapHble YacTULbl. OTKPBITHE ITO3UTPOHA.

Mertoabl HaOJIIOIEHHS U PETUCTPALUN AIEMEHTAPHBIX YaCTHUL.

dyHaaMeHTaabHbIe B3auMOAeHCTBUS. ENMHCTBO (hr3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: JO3UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YaCTHULL.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

DTarnbl pa3BUTHS acCTpoHOMUU. [IpuKIiIaHOE U MUPOBO33PEHUYECKOE 3HAUYCHHUE
aCTPOHOMUH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBHOKCHHE.

CoiHeuHast cucreMa.

Comnnne. ComHewyHass akTUBHOCTb. Mcrtounuwk sHeprud CosHIa U 3BE3.
3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTpaJbHBIM Kjacc —
CBETUMOCTB». 3BE3JbI TJIaBHOM MOCJICJOBATEILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» IJI 3BE3J TJIABHOM IOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpOCHHE



3B€311. COBpeMEHHBIE MPEACTABICHHS O MPOUCXOXKICHUHU U 3BoJonuu ColHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunstii Ilyte — Hama T'anaktuka. [lonoxenue u nBukenue ConHia B
INanaktuke. Tunel raakTuk. PaguoranakTukyu U KkBa3apbl. YEpHbIE IBIPBI B Apax
TaJIaKTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ma. Pazderanue ragakTuk.
Teopus bonpmoro B3pseiBa. PennkroBoe nsiydyenue.

Macmradnas ctpykrypa Beenennoit. MeraraiakTuka.

Hepeménnbie mpo0iaemMbl aCTPOHOMUMU.

Yuenuuecxkue nabooenus

Habmtonenus: HeBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUI JJIsl ONPEETICHUS MOJ0XKEHUsI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3IBI.

Habmonenus B Teneckon JIyHsl, mianet, Mineunoro [lyTu.

O0o001maoiIee NOBTOPEHUE

Ponp ¢Qusuku w acTpoHOMUHM B HSKOHOMHUECKOH, TEXHOJOTHMYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(hepax AesTeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHH B COBPEMEHHOW HAYYHOM KapTHHE MUPA, POJIb PU3NUYECKON TEOPUH B
dbopMHpOBaHUY TPEACTaBICHUN O (PU3UUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHUpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIEHUAN O PUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPXKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OHOJIOrMU, XUMHH, Feorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYyYHOIO
MO3HAHWA: SIBJICHUE, HAay4HbIH (akT, rumores3a, (uU3MYecKash BEIWYWHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIETb, H3MEPEHUE.

Mamemamuka: pemIEHHWE CHUCTEMBI YPAaBHEHHM, TPUTOHOMETPUUYECKHUE
(GYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M HMX MPOEKIMM HA OCU KOOPJHMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIMM, TPU3HAKU TOJI00USI TPEYTrOJbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX (puryp u 06 bEMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B JKUBOW NpUpOJE, KojeOaTelbHBIC
JIBVKEHUS B KMBOM MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOU MPUPOIE, NEHCTBUEC
paJualyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAIIIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHMS KPUCTALTUIECKON PEIIETKH, CIEKTPATbHBIA aHAIH3.



l'eoepagusa: wmarHWTHBIE TOMIOCa 3€MJIM, 3alie’KM MATHUTHBIX DY,
doTochEMKa 3eMHO MTOBEPXHOCTH, MPEACKa3aHUE 3EMIICTPSCEHUI.

Texnonoeus: JIMHWAWA BJIEKTPOIlEpenayd, TIE€HEpPATOp [EPEMEHHOIO TOKa,
AJIEKTPOJIBUraTellb, WHIAYKIMOHHAs I€4Yb, pajnap, PaguoNpUEMHHK, TEJIEBU30D,
aHTeHHa, TenepoH, CBU-meub, NpOEKIMOHHBIM anmapaT, BOJIOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpeamera «®dusnka» Ha YpOBHE CPEAHEro OOIIETro
oOpa3zoBanus (0a30BbI YPOBEHB) JIOHKHO OOECIEUUTh JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAMPEMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBLIE PE3YJIBTATHBI

JIngyHOCTHBIE PE3yJabTAaThl OCBOCHUS yueOHOro mpeamera «Du3ukay JOJKHbI
OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH IMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  yOEKICHWH, COOTBETCTBYIOIINX
TPaJAMIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIECTBa, pacIIMpeHUe XU3HEHHOTO
OMBITa W OIbBITA ACATEILHOCTH B MPOIIECCE pPeaTu3allii OCHOBHBIX HampaBiICHUMN
BOCIIUTATEIIFHOM JICSITCIBHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIEroCs KaKk aKTUBHOTO 1
OTBETCTBEHHOTO WIE€HA POCCHICKOTO OOIIECTRA,;

NPUHATHE  TPATUIIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTHYECKHX U
JEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIHLHOCTh B MHTEPECax TPaKIaHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYTPABIICHUN B 00pa30BaTEIIbHON OpraHU3aIlNH;

YMEHHE B3alMOJICCTBOBATH C COIIMATBHBIMU HHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOM NESITEIHHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMHPOBAHHOCTH POCCUNCKOM TPAKTAHCKON UICHTUIHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO IMTOBEICHHUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSCh HAa MOPAJbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B
JIEATENBHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TIOCTPOCHHUE YCTOMYUBOTO Oy IYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKIIIOUast 3CTETUKY HAYYHOTO TBOPUECTBA,
pHUCyIIeTro (pU3nYecKol HayKe;

5) TPy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pasiuyHbIM cepaM MNpodecCHOHATBLHONW AESITETbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKON U TEXHUKON, YMEHHUE COBEPIIATh OCO3ZHAHHBIN BHIOOD
Oyay1ieii mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC KU3HECHHBIE TUIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPAa30BaHUIO B 00JIACTH
(U3MKYU Ha NPOTSHKEHUU BCEH KU3HM;

6) IKOJIOrH4€CKOr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAaHHE TIJIOOATBHOTO
XapakTepa dKOJIOIMYECKUX MpoOem;

IUIAHUPOBAHUE U OCYILECTBIICHUE ACHCTBUI B OKPYKAIOLIEH Cpelle Ha OCHOBE
3HAHMSI LIeJIe yCTOWYMBOIO Pa3BUTHSI YEJI0BEYECTBA,

paclIMpeHue OmbITa JEATEIbHOCTH 3KOJIOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH M0 (HU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OpPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (DU3NUECKOIN HAYKH;

OCO3HaHME LIEHHOCTHM HAay4YHOW JEATEIbHOCTH, TOTOBHOCTh B IIpoliecce
U3Y4YeHUS (PU3UKHU OCYILECTBIIATh MPOECKTHYIO U UCCIIEN0BATENBCKYIO AEATENBHOCTD
VHIUBUYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE yYeOHbIE 1eHCTBUS
ba3oBble jornueckue 1ecTBUA:
caMOCTOSITeNIbHO  (OpMyJIHpOBaTh M aKTyaJu3UpoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEIATh LENU ACATEIBHOCTH, 33JaBaTh IAPAMETPbl M KPUTEPUU UX
JIOCTHKECHUS,
BBISIBJISATH  3aKOHOMEPHOCTM M IPOTUBOPEYMST B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSIX;
pa3pabaThiBaTh IUIaH PEIICHUS TPOOIEeMbl ¢ y4ETOM aHajau3a HMEIOUTUXCS
MaTe€pUaAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIBTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCJIEACTBUN IE€ATEIBHOCTH;
KOOPJIMHUPOBATH M BBITIOJHITH PA0OTY B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBaresibCKue 1eiicTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIIOYEBBIMU MOHATUSAMU U METOAAMHU
bu3nUecKol HayKu;



BJIAJICTh HABBIKAMU YUEOHO-MCCIIEIOBATEIBCKON W MMPOCKTHOMN NEATETLHOCTH
B o0yiact (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB perieHus 3a1ad (U3HUECKOTO COJEPKaHMs, MPUMEHECHHUIO Pa3TMYHbIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMH JICITCIHHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHMS, €ro
WHTEPIpETAlU, TMPeoOpPa30BaHUI0 W TPUMEHCHHIO B PA3IMYHBIX yYEeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JIaHUU yUEOHBIX TIPOCKTOB B 00acT (PU3uKH;

BBISBJISITh TIPUYUHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIU3UpOBaTh 3ajiauy,
BBIJIBUTATh TUIOTE3Y €€ PellIeHUs], HAXOIUTh apTyYMEHTHI JIJIs JI0Ka3aTeJIbCTBA CBOMX
YTBEPXKJICHUMN, 3a/1aBaTh IMapaMeTPhl U KPUTECPUU PEIICHNUS,

aHAM3UPOBATh TIOJYYEHHBIE B XOJE pCEUICHUS 3aJaud  PEe3yNIbTaThl,
KPUTUYECKU OTICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MECHEHU E B HOBBIX
YCIIOBUSIX;

CTaBUTh H (opMynMpoBaTh COOCTBEHHBIC 3a7a4dl B 00pa3oBaTEIbHOU
NEeATEILHOCTH, B TOM YHCIIE TIPU U3yYeHUN (HU3UKY;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUSA TO0 (U3UKE B TMPAKTHYECKYIO 00JIacTh
KU3HEICITSIILHOCTH;

yMETb UHTETPUPOBATh 3HAHUS M3 Pa3HBIX YUEOHBIX MPEIMETOB,;

BBIJIBUTATh HOBBIE UCH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXOIBI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JTOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHHS.

Pabora c ungopmanmeii:

BJIaJIETh HaBBIKAMHU IOJy4YeHUs] MHGOPMAIUU (PU3HIECKOTO COACPKAHUS U3
HCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEILHO OCYIICCTBJISATH IIOUCK, aHaJu3,
CUCTEMATHU3AIMI0 W HWHTEPIPETAIINI0 MH(POPMAIIMKA PA3JTHYHBIX BUIOB U (opM
MIPE/ICTABIICHNUS,

OIIEHUBATh JJOCTOBEPHOCTHh MH(POPMAITUH;

WCIIOJIb30BaTh  CPeACTBA  HH(POPMAIIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUHA B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AIlMOHHBIX
3a/1a4 ¢ co0II0IeHuEM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MPaBOBbIX M JTHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e301acCHOCTH;

co3/laBaTh TEKCTHI (DU3UYECKOTO COJACP)KAHHMSA B pPa3IMYHBIX (Qopmarax ¢
y49€éTOM Ha3HAYCHHUS MH(DOPMAIIUU U MEJIEBOM ayUTOPHH, BEIOMPAs] ONITHMAIIBHYIO
dbopMy TIpeICTaBJICHUS M BU3yaJIU3aIiH.

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUSL:
OCYIIECTBJIATH OOIIEHNE Ha YPOKaX (PU3UKH K BO BHEYPOUHOU JIEATEIILHOCTH,
pacmo3HaBaTh NPEANOCBUIKA  KOH(MIUKTHBIX CHUTyallMd ¥ CMATYaTh
KOH(DIIUKTHI;



pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIh30BaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyaTHHOU
paboThI;

BBIOMpAaTh TEMAaTUKy W METOJBI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH Ka)I0T0 YjeHa KOJIJICKTHUBA,

NpPUHUMATh IEeJM  COBMECTHOW  JCSITENbHOCTH, OPTaHU30BBIBATH U
KOOPAMHHUPOBATh NEHCTBUS TO €€ MOCTHIKEHHIO: COCTABIIATh IUTAH JCHCTBHIA,
pacmipeneniaTb poid ¢ Y4ETOM MHEHHMHA YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOH paboTHI;

OTICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO yYaCTHUKA KOMAH bl B OOTIIHIA
PE3YNBTAT 110 Pa3pabOTaHHBIM KPUTECPHUSIM,

npeyiaraTh HOBBIC IIPOCKTHI, OIICHWBATh HJIEM C T[IO3WIUA HOBHU3HEI,
OPUTUHAJIBHOCTH, MMPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIIATh TMO3UTHBHOE CTPATETHYECKOE TOBEJACHUE B PAa3IHMYHBIX
CUTYaIHSIX, IPOSIBJIATh TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUITUATUBHBIM.

PeryasiTuBHbIC YHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO OCYLIECTBJIATh MMO3HABATENbHYIO JIEATEIbHOCTh B 00JIaCTH
GU3NMKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh H (POPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHHUS PACUETHBIX U KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON PabOThl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIIOUYTCHHI;

JIaBaTh OLICHKY HOBBIM CUTYyallUsIM;

pactMpsTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUN;

Jenatb OCO3HaHHBIA BBIOOp, apryMeHTHUpOBAaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PELICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBAaTh (POPMHUPOBAHUIO U TPOSIBICHHUIO DPYIAUIIMU B 00JaCTH
(bU3HUKHY, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOUMOHAIBHBII HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMM  TIO3HABaTEJIbHOW  pedIieKCMu  Kak  OCO3HAHUS
COBEpIIAEMbIX JICCTBUA M MBICIUTEIbHBIX IPOLECCOB, HUX PE3YJIbTATOB U
OCHOBAHHUI;

UCII0JIb30BaTh MPUEMBI peIIeKCUH AJI1 OUEHKH CUTYalluH, BHIOOpAa BEPHOIO
pelieHus;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHHUS] 10 HX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apPTyMEHTHl JAPYTHX TIPH aHaJu3€ pPe3yJIbTaTOB
JeSITEIIbHOCTH;

IPUHUMATH CeOsl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apPTyMEHTHl JAPYTHX TIPH aHAJu3€ pPe3yJIbTaTOB
NEeSATEeTHbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B mporiecce mocTHKeHUS THYHOCTHBIX PE3yJIHTATOB OCBOCHUS MTPOTPAMMBI T10
buzuke 9 YpOBHSA CpeaHero oOmero o0pa3oBaHMS Yy  OOydYarouIuxcs
COBEPIIIEHCTBYETCS AMOITMOHAIIEHBIN WHTEJUICKT, TIPEAOIaratoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIFOYAIOIIETO CIIOCOOHOCTH TTOHUMATh CBOE 3MOITMOHATILHOE
COCTOSIHWI€, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHON SMOIMOHATBHON cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIOCOOHOCTh aJanTHpPOBAThCS K
YMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKECHHUIO IEJIU U
yCrexy, ONTUMH3M, WHUIIMATHUBHOCTh, YMEHHE JCUCTBOBATh WCXONS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIEHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIIECTBICHUU OOIICHUs, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K koniy o6yuenus B 10 kiacce npemMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTUM COBPEMEHHOW TEXHUKHU W
TEXHOJIOTUH, B PAKTUYECKOU IESITETbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3UYECKUX MOJICIICH:
MaTepuabHasi TOUKa, MHEpIUalIbHas cUCTeMa OTCU€Ta, a0CONIOTHO TBEPAOE TEJIO,
WJICaTbHBIN Ta3, MOJAEIA CTPOCHUS Ta30B, )KUJKOCTEN U TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IIPU pelieHUuU (HPU3NIECKUX 3a71aY;

pacno3HaBaTh (PU3NYECKHUE SBJICHHS (TIPOIECCHhI) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHHMS BELIECTBA U



ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIUHENHOE ABUKEHUE,
CBOOO/IHOE TMAJIEHUE TeJ, ABUKEHHE MO OKPYXKHOCTH, UHEPIMS, B3aUMOJICHCTBUE
ten, nuddys3us, OPOyHOBCKOE IBMKEHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX TeT,
U3MeHeHHe o0bEMa Tes MpU HarpeBaHUM (OXJIAKIEHUU), TEIUIOBOE PaBHOBECHE,
UCTMapeHue, KOHACHCAILMs, IUIaBICHUE, KPUCTAIU3ALMS, KUIEHUE, BIAXHOCTb
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXYy IapaMeTpaMu COCTOSIHUSI ra3a B U3OIMPOLECCax, 3JIEKTpU3alus Tel,
B3aMMOJICCTBHE 3aPs/I0OB;

OMKCHIBATH MEXAHMYECKOE JBIKEHUE, UCIONb3Yysd (PU3NYECKHUE BEIUYMHBI:
KOOpJIMHATa, MyTh, MNEPEMEIICHHE, CKOPOCThb, YCKOpPEHHE, Macca Tejla, CuJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTEHIMaIbHasl HEPrus, MEXaHUYeCKasl
paboTa, MEXaHMYECKas MOIIHOCTb, IPU OINHUCAHUM MPABUIBLHO TPAKTOBATH
(bU3MYEeCKUl CMBICT MCIOJB3YEMbIX BEIMYMH, WX OOO3HAUYECHHS W €IUHUIIBI,
HAXOJUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYTUMU
BEJINYMHAMU;

ONUCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBHIC SIBJICHMUS,
UCINOJB3Yysd (U3UYECKHE BEJIMYUHBL JaBJICHUE Tras3a, TeMIleparypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaOTHYECKOro JABUKEHUS MOJIEKYJ, CPEAHEKBaIpaTUUHAs
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHsISI SHeprus, paborta rasa,
KO3(PPUIMEHT TMOJE3HOr0 JAEUCTBUS TEIUIOBOIO JIBUTATelNisd; IPU OMNUCAHUU
MPAaBWIbHO TPaKTOBAaTh (DU3UYECKUM CMBICI HCIOJIb3YEMbIX BEIWYUH, UX
00O3HAaYeHUsT W CAWHMIIBI, HaXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(pU3UUECKYIO BEIMUUHY C APYTUMH BEIUUUHAM;

ONUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOKCTBA BEILIECTBA U PJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTOJIb3YsT (PM3UUYECKUE BEIMYMUHBI: AJECKTPUUECKUUN 3apsi,
AIIEKTPUUYECKOE T0JIe, HAMPSKEHHOCTD TOJIsI, TOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB,
IpU ONHUCAHUM TPABWIBHO TPAKTOBaTh (DU3MYECKUN CMBICI HCIOIb3YEMBIX
BENTUYMH, UX OOO3HAYEHUS U EIUHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIMUUHY C JPYTUMU BEITUUNHAMU,

aHaJTM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3YS (DU3NUECKUE
3aKOHBI U MPUHLUINBL: 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akousr HeloToHa,
3aKOH COXpPAaHEHHUSI MEXAaHMYECKOM DSHEpPruu, 3aKOH COXPAaHEHUS HMITYyJIbCa,
NPUHLHUI CYNEPINO3UIUN CHJI, MPUHIUI PABHOINPABHUS WHEPUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHMS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPeAHEH KMHETUYECKOW SHEPIUU TEIJIOBOTO JABHUXKEHHS MOJIEKYJI C
abCOJIIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOro 3apsiia, 3akoH Kynmona, mpu 53TOM paszinyarh CJIOBECHYIO
bOpMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE M YCIOBHS (TPaHUIIBI,
00J1aCTH) IPUMEHUMOCTH;



O0OBSACHITH OCHOBHBIC TIPUHITUIIBI ICHCTBHS MAITUH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUSA UX O€30MaCHOTO MCIOIb30BAHUS B TTOBCEIHEBHOM
KU3HH,

BBITIOJIHATDh JKCIEPUMEHTHI MO HCCIENOBaHUI0 (U3HUECKUX SIBICHUU U
MPOLIECCOB C HCIOJIb30BAaHUEM TNPSIMBIX M KOCBEHHBIX H3MEPEHHM, MPU ITOM
dbopmynrpoBaTh MpodIeMy/3a1ady U THIIOTE3Y YUeOHOTO SKCIIEPUMEHTa, COOMPATh
YCTaHOBKY U3 MPEAJIOKEHHOT0 000pyA0BaHUS, TPOBOIUTH OMBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYUIECTBJISATH MPSIMble U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYUH, TPU
TOM BBIOMpPATh ONTUMAJBHBIN CIOCOO M3MEPEHMS] U HCIOJIb30BAaTh W3BECTHBIC
METO/bI OLICHKHU MTOIPEIIHOCTEN N3MEPEHN;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIy (U3MUECKMMHM  BEJIMYMHAMHU  C
HCIIOJIb30BAHUEM TPAMBIX HM3MEPEHHM, MPU STOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBATh PE3YNHTATHI OJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B BUJIE
Ta0IHIl U TPAPUKOB, A€JIaTh BEIBOABI IO pe3ybTaTaM HCCIIEIOBAHNUS;

cobrofaTh npasuia 0e30MacHOro TpyAa MpU MPOBEACHUU HCCICIOBAHUM B
paMKax ydeOHOTro JKCIIEPUMEHTa, Y4YEOHO-MCCIEIOBATENbCKOM W MPOEKTHOU
NEATEILHOCTH C HCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOUCTB M J1a0OPATOPHOTO
000py/1I0BaHMS;

pemarb pacy€éTHbIE 3aJaud C SBHO 33JaHHOW (PU3MYECKOH MOJENBIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4H
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE JUIsl €€ pellleHusl, MPOBOAUTh PacdyEéThl U OLEHUBATh PEATBLHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3UUECKON BETUUHHBL;

pelaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATD JIOTUYECKH HEMPOTHBOPEUHBYIO
LEMOYKY PACCYXACHUI C ONOpod Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbu3nYecKue ABICHUS,

UCITIOJI30BATh MTPH PEIICHNUN YUeOHBIX 3a]1a4 COBPEMEHHbIC HH(POPMAIMOHHBIC
TEXHOJIOTHH JUIsSI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMN U TPEICTABICHHUS
y4eOHOH M HAy4YHO-TIOMYJIAPHOH HWH(POPMALMU, TOJYYEHHOW U3 Pa3IUUYHbIX
MCTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOIYYaeMYI0 HH(POPMALIHIO;

MPUBOJIUTH MPUMEPHI BKJIAJIA POCCUNCKUX U 3apyOEKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAYKH, O0OBSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTUH;

MCTIOJIb30BaTh TEOPETUUCCKUE 3HAHMS 10 (PU3UKE B MOBCEAHEBHON YKU3HU IS
oOecrieueHusi OE30MaCHOCTH TMpU OOpalieHuu C NpudoOpaMu U TEXHUYCCKUMU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUs 30POBbS U COOIOACHHUSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUA B OKPYKAIOUIEH CpeEJIE;



paboTaTb B TpyNIe C BBIMOJHEHUEM PAa3JIMYHBIX COIHATBHBIX POJICH,
IJIAHUPOBATh pabOTy TPYyNIbl, PAUOHAIBHO PACOPENENATh OOA3aHHOCTU H
MJIAHUPOBATH JIESITEIBLHOCTh B HECTAHIAPTHBIX CUTYAlUsIX, aJICKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYIIIbI B PEIIEHHE pacCMaTpUBAEMON MPOOIEMBI.

K koH1y o6yuenus B 11 kiacce npeamMeTHbIe pe3yJibTaTbl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA TPUMEpPAX POJb U MecTO (pu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B TMPAKTUYECKOW NEATEIBHOCTH JIFOJIEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (PU3NUECKUX MOJICIICH:
TOYEUHBIA AIEKTPUUECKUM 3apsl, Jyd CBETA, TOUCUHBIM UCTOYHUK CBETA, AIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO Sijpa MpPH pElIeHUH (HU3UIECKUX
3a/1ay;

pacro3HaBaTh Ppu3nuecKue SABiACHUs (IPOIECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB JJICKTPOJUHAMUKHU U KBAHTOBON (PM3UKHU: 3JIEKTpUUECKasi IPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHUS TOKA, B3aMMOJICHCTBHE
MAarHuTOB, 3JICKTPOMAarHWUTHAasi WHAYKIUSA, JI€MCTBUE MAarHUTHOTO IO Ha
MPOBOJHUK C TOKOM M JBWXKYIIUWUCS 3apsifl, DJIEKTPOMArHUTHBIC KOJICOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PAaCOpOCTPAHEHHE CBETa, OTPaKCHHUE, IPEJIOMIICHHUE,
untepdepennus, audpakuuss ¢ HOOJSpU3ANMUS  CBETa, JAHCIEPCUS CBETa,
dbotoanekTpuaeckuit 3pdekt (pororddekr), cBeTOBOE MaBlIeHHE, BOSHUKHOBEHUE
JMHEWYaTOro CHEeKTpa aTroMa BOAOpPOAA, €CTECTBEHHAs M HUCKYCCTBEHHas
PaauOaKTUBHOCTb;

OTNUCHIBATh M3YUYEHHBIC CBOMCTBA BENIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKUE,  JJIEKTPUYECKYH)  MPOBOJUMOCTh  Pa3JIUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJICHUS (TPOIECCHI), HCHONB3Ys (U3HUECKHUE BEIUYUHBI:
AIEKTPUUYECKUI 3apsij, CUJla TOKA, SJEKTPUUECKOE HAMPSHKEHUE, SJIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIKYIIAs cujia, paboTa TOKa,
WHIYKIHWST MarHUTHOTO TMoJjsi, cuia Awmrepa, cwia JlopeHna, WHAYKTUBHOCTH
KATYIIKH, SHEPrusi JJICKTPUYECKOrO W MArHUTHOTO TOJIEM, MEpPUoa M 4YacToTa
KojeOanuii B KoJieOaTeIbHOM KOHTYpe, 3apsii M Cuila TOKa B IIpoliecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJeOaHuii, (QOKyCHOE pacCTOsSHUE U
ONTUYECKasl CUJia JIMH3bI, MPU OMUCAHWUU TPABWIBHO TPAKTOBATh (PU3MUECKUUN
CMBICI HCIIOJIb3YEMBIX BEJIWYWH, HUX OO0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh
(G opMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3MUECKYIO BEIHUUHY C IPYTUMU BEIMUYNHAMU;

ONUCHIBATh H3YyUYCHHBbIE KBAHTOBBIC SIBICHUS W TMPOIECCHI, HCIOIb3YS
bu3MYecKrue BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI U
4acToTa CBETA, SHEPIHUsl U UMITYJIbC (POTOHA, NIEPUO/] MOTypacaaa, SHEPTUsl CBA3U



aTOMHBIX S7IEp, TPU OMUCAHWUW TPABUIBLHO TPAKTOBATh (U3HUECKUN CMBICI
UCIONb3YEMbIX BEIUYMH, MX OOO3HAYEHUS M EIUHHIIBI, YKa3bIBaTh (POPMYJIH,
CBSI3BIBAIOIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIWYHMHAMH,
BBIYHCIIATH 3HAaUeHHE (PU3NYECKON BEITUYUHBI;

aHANIM3UPOBATh (PU3NYECKUE TMPOLIECCHl U SIBJICHUS, UCMOIb3Ysl (hU3UUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBLHOIO U MapajuIeIbHOIO
COCIVHEHUS IPOBOAHUKOB, 3aKoH JlKoynsi—JIeHma, 3akOH 3JIEKTPOMAarHUTHOM
WHIYKIUHU, 3aKOH MPSIMOJIUHEHHOT0 paclpOCTPAHEHUs CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE DiHIITelWHa s hoTodddekra,
3aKOH COXPAHEHMSI PHEPrUM, 3aKOH COXPAHEHMS] MMIIYJbCA, 3aKOH COXPAHEHMS
AIIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAaHEHHsI MacCOBOTO 4uMcia, MocTyaaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, Ipy 3TOM pa3indaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUs (TpaHUIIb, OOJACTH)
PUMEHUMOCTH;

ONpeaeNsaTh HAIIPaBICHUE BEKTOPA MHAYKIMUA MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuJjIbl AMriepa u cuiibl JIopeHiia;

CTPOUTh W OIHCHIBATh H300paKEHHE, CO3[JaBAEMOE IUIOCKHM 3E€PKaJOM,
TOHKOM JIUH30M;

BBIMOJIHATh JKCHEPUMEHTBl 110 HCCIEIOBAaHUIO (DU3MUYECKUX SBICHUH MU
IPOLIECCOB € HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHI: MHpU ITOM
dbopmynupoBaTh NpodsiemMy/3aiauy v TUIOTE3y y4eOHOro IKCIEpUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEAJIOKEHHOr0 000pyAOBaHNUS, TPOBOJUTE ONBIT U (HOPMYIUPOBAThH
BBIBO/IbI;

OCYIIECTBJISAITh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IPU
TOM BBIOMpPATh ONTUMAJBHBIM CIOCOO M3MEPEHHS] U HCIONb30BAaTh W3BECTHBIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMUYUH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEPEHMI: MPHU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHUPOBATH pe3yJIbTaThl
MOJIy4YEHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOIMUI] U TpaduUKoOB,
JieaTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIEAOBAHMS;

cobJiroaTh npaBuia 0e30MacHOTO Tpyda MPU MPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIENOBAaTEIbCKOW U MPOEKTHOU
NESITEIbBHOCTH C HCIOJb30BaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000py10BaHMUS;

pemiath pacu€THbIE 3a7a4dl C SBHO 3aJaHHONW (U3HYECKON MOJIENbIO,
UCHOJIB3Ys (PU3MYECKUE 3aKOHBI M IPUHLIMIIBL, HA OCHOBE aHaJIM3a yCJIOBHS 3aJauu
BBIOWpATh (DU3UYECKYIO MOJIEIb, BBIACIATh (DU3NUSCKUE BEIMYMUHBI U (POPMYIIHI,
HEOOXOJUMBbIE JUIsl €€ pellleHusi, MPOBOAUTh PacdyEThl U OLECHHUBATh PEAIBLHOCTH
MOJIYYEHHOTO 3HAYCHUS] (PU3NYECKON BETUUNHBL;



pelaTh KaYeCTBEHHBIE 33/1a4M: BBICTPAUBATh JJOTMYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C ONOpPOH Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

UCIOJIb30BaTh IPU PELICHNN YU€OHBIX 33/1a4 COBPEMEHHbBIE HUH(POPMALIUOHHBIE
TE€XHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUsS, MHTEPIPETALNUNA U IPEACTABICHHUS
yu4eOHOW ¥ Hay4HO-TIONMYJSApHOW WHGOpPMAIMHM, MONYYEHHOM U3 Pa3IUYHBIX
UCTOYHHKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyI0 HH(POPMAIHIO;

OOBSACHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUS MX OE€30MIaCHOIO MCIIOJIb30BAHUS B IIOBCEIHEBHOM
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX yUEHBIX -PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOUIETO MHUpPA, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUSI 11O (PU3UKE B OBCEAHEBHON KU3HU JISI
oOecrieueHusi 0€30MaCHOCTH MpU OOpalieHuu C NpUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 370POBbS U COONIOEHHUSI HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPYXKAIOUIEN CPEJIE;

paboTaTh B TIpyHNe€ C BBHINOJIHEHUEM pa3IMYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBaTh pabOTy TpyMNIbl, PALUOHAIBHO paclpeAesiTh OOS3aHHOCTH U
IUIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYyalUsX, a€KBATHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB IPYIIIbI B PEIIEHUE PACCMATPUBAEMOI MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos
HaumeHoBaHue pa3jiesioB M TeM JaexkTpoHHbIe (HU(pOBbHIE)
Ne ni/m Kourpoabuble IIpakTHyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE PecypcChl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
O
11 VISHTRA M MOTOJRL HAYRHOTO 2 https://m.edsoo.ru/AV1IAWVNQO
MO3HAHUS
Hroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edso0.ru/SNO2MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RMLEBX3PU
2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
3.1 CHOBEI MOCKYAPHO- 9 1 https://m.edso0.ru/HRGVBNOPE
KMHETUYECKOU Teopuun
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
3.3 AATpCraTHEIC COCTOTHI BENECTEA. 5 https://m.edso0.r/HSM355JCH
®da3oBbIE IEPEXOBI
Hroro no paszneny 24
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DneKTpocTaThKa 10 1 1 https://m.edsoo.ru/LSRP72QLI



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI

IToCTOSIHHBIN 2JIEKTPUYECKHUN TOK.

4.2 12 https://m.edso0.ru/GEWTDQXWW
Toku B pa3nmu4HBIX cpenax
Uroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME



https://m.edsoo.ru/GEWTDQXWW

11 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuyecTBO 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/m Kontposbnusie IIpakrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIe pecypChl
padoThI padoThI
Paznea 1. JIEKTPOJANHAMUKA
M .
11 ATHUTHOE MOE. JIICKTPOMAIHHTHAS 11 1 3 https://m.eds00.ru/Z2Q390NG8
UHTYKIHS
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
M
2.1 CATITICCRIE 1 STCKTPOMATHITHEIC 9 1 https://m.eds00.ru/3TLNQKPG6
KoseOaHus
M
2.2 CHATMHCCKHS H SHCKIPOMATHITHRE 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 OnTuka 10 3 https://m.edso0.ru/TUPOIURXM
Wtoro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIEUATIBHON TEOpUH

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTEIBHOCTH
Hroro no pazneny 4
Paznea 4. KBAHTOBAS PU3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SWO0VAWQRS
4.2 Ctpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MC9DZXQ



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

Uroro no pazaeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
5.1 ‘ DJeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edso00.ru/3EODEKXI19
Hroro mo pazaeny 7
Pazaen 6. OBOBILIAIOLIEE IOBTOPEHUE
6.1 ‘ O06o0maroiee MOBTOPEHUE 4 https://m.edsoo.ru/O2JEGZCIM
Uroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68
I[MTPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTe/bHbIE PecypChl

®usuka — Hayka O pUpoeE.
Hay‘-IHI)IG METOAbI ITO3HAHUA
OKPY’KaroIIEro MUpa

02.09.2026

https://m.edsoo0.ru/Y XGQSPM1P

Pois 1 MecTo pusuku B
(hopMHUPOBaHUH COBPEMEHHOM
Hay4HOU KapTHUHBI MUDa, B
MPAKTUYECKOHN IeATEITLHOCTH
monen

07.09.2026

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

MexaHnndeckoe JBIKCHHE.
OTHOCUTENBHOCTh
MEXaHHYECKOTO JBUIKCHHS.
[Tepemenienue, CKOpOCTb,
YCKOpEHHE

09.09.2026

https://m.edso0.ru/RSOAQ0V5ZX

PaBHOMEpHOE IpsIMOJIMHEWHOE
JBYDKEHUE

PaBHOyCKOpeHHOE
MIPSIMOJIMHENHOE IBUKCHUE

14.09.2026

16.09.2026

https://m.edso0.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CB0OOIHOE TafeHHE.
Yckopenue cBOOOTHOTO
MaJCHUS

21.09.2026

https://m.edso0.ru/MXPLZIX8J



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J

KpuBosmHelHOE ABUXKEHUE.
JIBr>keHHE MaTepraIbHOM
TOYKH 10 OKPYKHOCTH

23.09.2026

https://m.edso0.ru/TFLJ2C4DN

[IpyuHIKII OTHOCUTEIBHOCTH
lNanmnes. MaepuuanbsHble
cucreMsl orcyera. [lepBoii
3aKkoH HproTOHa

28.09.2026

https://m.eds00.ru/J6QY7N3WN

Macca tena. Cuina. [lpunnun
cynepno3uiuu cuil. Bropoi
3akoH HproToHa mis
MaTepHaJIbHON TOUKH

30.09.2026

https://m.edsoo.ru/BVTNWTAQH

10

11

Tpernii 3akoH HproTOHa 1151
MaTepHaIbHBIX TOUEK

3akoH BCCMUPHOI'O TATOTCHUA.

Cuna tsxectu. IlepBas
KOCMHUYeCKasi CKOPOCTb

05.10.2026

07.10.2026

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

12.10.2026

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koadpduument
TpeHusi. Cuiia COnpoTUBICHUS
IIPU ABMKEHUU TeJla B
KHJIKOCTH WU Taze

14.10.2026

https://m.edsoo.ru/UZBUPCM5M

14

ITocTynarensHoe u
BpaliaTeIbHOE TBIKEHUE
a0COJTIOTHO TBEPJIOTO TEa.
MowmenT cuitsl. Ilnedo crsl.
VYcnoBus paBHOBECHS TBEPIOTO
Tena

19.10.2026

https://m.edsoo.ru/IDOAU40TS



https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS

15

16

17

18

NmMnynsc maTepuaibHOU
TOYKH, CUCTEMBI
MarepuaibHbIX TOUEK.
Nmnynbe cumbl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sHeprus
MaTEpHUaIbHOU TOUKH.
Teopema 06 usmeHeHuu
KMHETUYECKON SHEPrUu

[ToTenuuanbHas SHEPTHUA.
[ToTenuuanpHas Heprus
yrpyro aeopMupoBaHHOMN
npyxuHbl. [loTeHnnanpHas
SHEPTHUs TeJa BOIU3U
MMOBEPXHOCTU 3eMITH

IloTeHunanbHBIE U
HENOTEHLINAJIbHBIE CUIIBI.
CBs3b paboThI
HEMOTEHLNAIbHBIX CUJI C
U3MEHEHHEM MEXAHUYECKON
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAHUYECKOMN
SHEPrUu

21.10.2026

09.11.2026

11.11.2026

16.11.2026

https://m.eds00.ru/M5JOTKNWC

https://m.edsoo.ru/J1V59L.28B

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

19

JlabopaTopHas pabota
«UccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHHUEM
MEXaHUYECKOW SHEPTUHU Tela

18.11.2026

https://m.edsoo.ru/W1R4R88UG



https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

Ha MIpUMEPE PaCTIKEHUS
PE3UHOBOTO KI'yTa

20

KonTponbHas padoTa no teme
«Kunemaruka. /luHamuka.
3aKOHbBI COXPAHEHUS B
MEXaHUKE

23.11.2026

https://m.edsoo.ru/LNM6EK6YY

21

22

23

24

25

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
teopun. bpoyHoBCcKOE
neuxenue. Auddysus
XapakTep JBUKECHUS U
B3aUMOJICHCTBUS YaCTHI]
BelecTsa. Mozaenu cTpoeHus
ra3oB, JKUAKOCTEN U TBEPIBIX
Teln

Macca monekyin. KonuuectBo
BemecTBa. [locTognuas
ABorazipo

TeruoBoe paBHOBeCHE.
Temneparypa u e€ usmMepeHue.
[Ixana remneparyp Llenscus
Wneanpueiii ras B MKT.
OcnoBHoe ypaBHenne MKT

25.11.2026

30.11.2026

02.12.2026

07.12.2026

09.12.2026

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/MVPNY6QA8Z

https://m.edsoo.ru/UKJFVSBZO

26

AOcomtoTHas TeMIepaTypa Kak
Mepa CpeIHEN KUHETUYECKOM
OHEPTHUH ABVIKCHUSA MOJICKYII.
YpaBHenue Menpeneena-
Kunaneiipona

14.12.2026

https://m.edsoo.ru/BXUDVDG2F



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

16.12.2026

https://m.edsoo.ru/Y3WB66I3A

28

Jlaboparopnas pabota
«HccnenoBanye 3aBUCUMOCTH
MEXTy apaMeTpaMu
COCTOSIHUS pa3peKEHHOTO
rasa»

21.12.2026

https://m.eds00.ru/35DBLKT96

29

30

H3onporieccrl B ueanbHOM
rase u ux rpauueckoe
MIpe/iCTaBICHHE

BuyTpenHnss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI
H CIIOCOOBI €€ N3MEHEHMUS.
KonmuecTBO TENIOTHI 1
pabota. BuyrpenHnsis sHeprus
OJIHOATOMHOT'O HJI€aJIbHOTO
rasa

23.12.2026

28.12.2026

https://m.edsoo.ru/0OZJ3KZNJ5

https://m.edsoo0.ru/9JQITVXI8

31

32

Bunael rerionepenaun

VaennHas TEII0EMKOCTh
BemecTBa. KommuectBo
TETUTOTHI TIPH TETUIONEepeaaye.
AmnabaTHBIN MpoIecc

30.12.2026

11.01.2027

https://m.edsoo.ru/36JJ120W9

https://m.edsoo.ru/5K3Y4H86L

33

IIepBbl1it 3aK0H
TEPMOAVHAMUKH U €TI0
IIPUMEHEHHUE K U30IIpoLeccam

13.01.2027

https://m.edso0.ru/2H06R3GAS8

34

Heob6patumocTh nporieccoB B
npupoze. Bropoii 3akoH
TCPMOJAUHAMUKHN

18.01.2027

https://m.edsoo.ru/S85LWDFT8



https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8

35

[Tpunun nevicreus u KT/
TEIIOBOM MalTHHEI

20.01.2027

https://m.edsoo.ru/DLCDEAAUC

36

37

ukn Kapuo u ero KIT{

DKOJIOrH4ecKHe MpoOIeMbl
TETI09HEPTETHKU

25.01.2027

27.01.2027

https://m.edsoo.ru/4XPSAO0V7M

https://m.edsoo.ru/PQ7ZMY M8I

38

Oo6o06maromuii ypox
«MonekynsipHast HU3HKa.
OCHOBBI TEPMOJTHAMHKI

01.02.2027

https://m.edso0.ru/9EKZ0DDWP

39

KonTponbhas padbota no teme
«MonexynsipHasi pU3uKa.
OCHOBBI TEPMOIUHAMUKH

03.02.2027

https://m.edso0.ru/RCARYE6ZX

40

41

42

[Tapoo6pazoBanue u
KoHAeHcauus. Mcnapenue u
KHIIEHUE

AOCOIIOTHAS U OTHOCHUTEIIbHAS
BJIA)XHOCTH BO3]1yXa.
Hacsiennsiit nap

TBépnoe Teno.
Kpucrannmueckue n
amopdHbIe Tena. AHU30TPOMIHS
CBOMCTB KpHcTauioB. JKuakue
kpuctaiasl. CoBpeMEHHbIE
MaTepuaibl

08.02.2027

10.02.2027

15.02.2027

https://m.edsoo.ru/X48Q078EE

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

https://m.edsoo.ru/JXFWLMZNK

43

[TnaBneHure U KPUCTAIITH3AIINS.
VY nenbHas TEII0Ta TUIABJICHUS.
Cybnumarust

17.02.2027

https://m.edsoo0.ru/OX117G6MR



https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR

44

YpaBHEHHE TEIIOBOTO
Oayranca

22.02.2027

https://m.edso0.ru/0IJUXGN211

45

46

47

48

49

50

DneKkTpu3anus Teil.
Dnektpuueckuii 3apsia. [[sa
BH/JIA DJIEKTPUYECKHX 3apsI0B

IIpoBOAHMKY, TUINEKTPUKH U
MIOJIYTIPOBOIHUKH. 3aKOH
COXPAHEHHUS IEKTPUYECKOTO
3apsana

B3aumoneicTeue 3apsi0B.
3akoH Kynona. Todyeunslii
ANEKTPUYECKUH 3apsi

Hanpsx€nHOCTh
3JIEKTPUYECKOTO MOJIA.
[IpuHIMI cynepno3uuu
ANIEKTPUYECKUX MoJen. JInnnn
HaIpPsHKEHHOCTH

Pa6oTa cui
AJIEKTPOCTATUYECKOTO MOJISA.
ITorenmuan. Pa3nocts
MOTEHITUATIOB

[IpoBOTHHKYN U AUDIICKTPUKH B
3JEKTPOCTATUUECKOM II0JIE.
JusnexTpuueckas
MIPOHUIIAEMOCTb

24.02.2027

01.03.2027

03.03.2027

08.03.2027

10.03.2027

15.03.2027

https://m.edso0.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/5U3BUOTHH

https://m.edsoo.ru/91IKAWD2V6

https://m.edsoo.ru/\VOPD9ASLF

https://m.edso0.ru/12P2S312Z7

51

DIIEKTPOEMKOCTb.
Kongencarop

17.03.2027

https://m.edsoo.ru/B1UPRD52W



https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W

52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIeHcaTopa. DHEePrus
3apsHKEHHOT0 KOHIEHCAaTopa

22.03.2027

https://m.edsoo.ru/XPUKP82V8

53

Jlaboparopuas pabota
"N3mepenue 351eKTpOoEMKOCTH
KOHJIeHcaTopa"

24.03.2027

https://m.edsoo.ru/PBGM4F845

54

[IpuHIMDN neicTBUA U
MIPUMEHEHNE KOHJIEHCATOPOB,
KOIMPOBAJIBLHOTO ammnapara,
CTPYHMHOT'O IIPUHTEPA.
DneKTpocTaTUYeCKas 3allluTa.
3a3emIieHue AIIeKTPOPUOOPOB

05.04.2027

https://m.edso0.ru/H3Q9PNHYY

55

DNEeKTpUUECKUN TOK, YCIOBUS
€ro CyIIECTBOBaHUSI.
[Tocrosinubiif Tok. Cuita Toka.

Hanpsokenne. ConpoTHuBieHue.

3akoH OMa il yyacTKa Lenu

07.04.2027

https://m.edso0.ru/D6Y72A4B7

56

ITocnemoBarenpHOE,
napajuIesIbHOE, CMEIITIAHHOE
COCTMHEHHE IMPOBOTHIUKOB.
JlabopaTopHas pabota
«3yueHne cMenaHHoro
COCTUHEHUS PE3UCTOPOB)

0.5

12.04.2027

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa 1 MmomHOCTH
AJIEKTPUYECKOIO TOKA. 3aKOH
Hxoynsa-Jlenna

14.04.2027

https://m.edsoo.ru/LESHA2A3M

58

3axod Oma 11 TOJIHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. KopoTkoe 3amMbIKaHHE.

0.5

19.04.2027

https://m.edsoo.ru/YN5BF7PBS



https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS

Jlaboparopuas pabota
«M3mepenue IJIC nucrounuka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

59

PesepBHBIii ypOK.
KonTponbHas padota no teme
"DOnexkTpoauHamMuka" /
Bcepoccuiickas nmpoBepouHas
paborta

21.04.2027

https://m.edsoo.ru/MEMGEIE5SX

60

O60061maronuit ypok
«QNEKTPOAUHAMUKAY /
Bcepoccwuiickas mpoBepouHast
paborta

26.04.2027

https://m.edsoo.ru/P86MDYO07H

61

DneKTpOHHas IPOBOJAUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTh COIIPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

28.04.2027

https://m.edsoo.ru/M\VMNNBQL9H

62

DNEeKTPUUIECKHI TOK B
Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

05.05.2027

https://m.edsoo.ru/4ACCYCJ785

63

[TonynpoBoiHUKH, X
coOCTBeHHAs U IPUMECHas
poBOAUMOCTh. CBOMCTBA Pp—
n-mepexona.
[TonynpoBoAHUKOBBIE
npubopsI

12.05.2027

https://m.edso0.ru/S55A1DQUR

64

DJIEKTPUYECKUI TOK B
pacTBopax U pacriaBax

14.05.2027

https://m.edso0.ru/QUOQUWV91



https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91

3JEKTPOJIUTOB.
DIEeKTPOIMTHYECKAS
JUCCOITHAITUS. DIIEKTPOJIU3

65

DNEeKTPpUYECKHUM TOK B razax.
CamocTosTeIbHBIN U
HECaMOCTOSTENbHBIA pa3psl.
Monnus. [Tnazma

17.05.2027

https://m.edso0.ru/2VX2KLFQA

66

DnexTpuyueckue nprudopsl U
YCTPOMCTBA U UX
MPAaKTUYECKOE TIPUMEHEHHE.
[IpaBuna TeXHUKH
0e30MacHOCTH

19.05.2027

https://m.edsoo.ru/KJA02KUP5

67

KonTponbhas padota no teme
«INEeKTPOCTATHKA.
[ToCTOsTHHBIN 2JTEKTPUYECKHI
TOK. TOKH B pa3iIM4HbIX
cpenax»

24.05.2027

https://m.edsoo.ru/PASKIGWP4

68

PesepBHBIii ypOK.
O60061maronuii ypok 1o Temam
10 xnacca

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

68

26.05.2027

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTu4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

ITocTossHHBIC MATHUTEI M X
B3aUMOJICHCTBHE. MarautTHoe
nosie. BekTop MarHuTHOM
WHAYKIUU. JIMHUM MarHUTHOM

HHAYKOHUN

02.09.2026

https://m.edso0.ru/ADMOY IJN6

MarauTHO€E 10JI€ MPOBOIHUKA
¢ TokoMm. OmbIT Dpcrena.
BzaumopeiictBue
MIPOBOJTHUKOB C TOKOM

07.09.2026

https://m.edso0.ru/1L5CT47FX

JlaGopartopHnast pabota
«I/IsyquHe MArHuTHOT O I10JIA
KaTyliKu C TOKOM)»

JleficTBE MarHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM. Cuiia
Awmmiepa. JlaboparopHas
pabora «lccnenoBanue
JIEHCTBHS IOCTOSIHHOTO
MarHuTa Ha PaMKy ¢ TOKOM»

09.09.2026

14.09.2026

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

JleiicTBME MAarHUTHOTO OIS
Ha JBWKYIIYIOCS 3apsDKCHHYIO
yactuiy. Cuna JlopeHua.
Pa6ota cwel Jlopeniia

16.09.2026

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



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9

DNeKTpOMarHuTHast UHIYKITHS.
[ToTok BekTOpa MarHUTHOM
uHaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
unaykiuu dapanes
Jlaboparopuas pabota
«HccnenoBanue SBICHHS
ANEKTPOMArHUTHOM
UHIYKIIH)

21.09.2026

23.09.2026

https://m.edsoo.ru/VA26C9C3J

https://m.edsoo.ru/XZS5MQCBU

NHaykTUBHOCTD. SIBIICHUE
camounaykiuu. 3JC
CaMOMHAYKIMU. DHEPTHUs
MAarHUTHOTO TOJIA KaTyLIKH C
TOKOM. DJIEKTPOMarHuTHOE
moJjie

TexHuyeckne ycTporuCTBa U UX
[IPUMEHEHHUE: IIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHuThI,
JJIEKTPOJIBUIaTEb,
YCKOPHUTENH dJIEMEHTaPHBIX
4aCTHUL, THAYKIIMOHHAS M1€Yb

28.09.2026

30.09.2026

https://m.edso0.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

10

Oo6o0maromuit ypox
«MarHuTtHOe 1oJIe.
DneKTpOMarHuTHasI
WHIYKIHS

05.10.2026

https://m.eds00.ru/COB05BGMC

11

KonTponbhas pabota no teme
«MarsuTHoe 1nozJe.
DneKTpoMarHuTHas
WHIYKITHAS

07.10.2026

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



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU

12

13

14

15

16

CB00OOIHBIE MEXaHUYECKHUE
Kosiebanus. 'apMOHHUYECKHUE
KosieOanus. YpaBHEHHE
rapMOHUYECKHUX KOJICOAHHIA.
[IpeBparieHue SHEPrUM

Jlaboparopuas pabota
«HccrnenoBanue 3aBUCUMOCTH
Meproa MajibiX KoJieOaHui
rpy3a Ha HUTH OT JUTHHBI HUTH
¥ MacChl Tpy3a»

KonebarenbHblil KOHTYD.
CB00OOIHBIE
3JIEKTPOMarHUTHBIC KOJIeOaHUs
B MJICAIbHOM KOJIe0aTeIIbHOM
KOHTYype. AHAJIOTUSI MEXTY
MEXaHUYECKUMHU U
AIEKTPOMATrHAUTHBIMH
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHU B
UJIeaTbHOM KOJIe0aTeThbHOM
KOHTYpE

IIpencrasnenue o
3aTyXaImuX KOJICOaHHSIX.
BreiHyKIeHHBIE MEXaHUYECKUE
Konebanus. Pe3onanc.
Brinyxennbie
AJIEKTPOMArHUTHBIE KOJICOAHMS

12.10.2026

14.10.2026

19.10.2026

21.10.2026

06.11.2026

https://m.eds00.ru/9Y6GYWEVP

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4



https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4

17

18

19

20

21

IlepeMeHHBIN TOK.
CunyconaaibHbII
MepeMEeHHbIN TOK. MOIIHOCTh
MIePEMEHHOTO TOKA.
AMIUTMTYIHOE U
JEHUCTBYIOLIEE 3HAYEHNUE CHIIBI
TOKA U HANPSKEHUS
Tpauchopmarop.
[Tpou3BoacTBO, Mepeaaya u
noTpedIeHne dIEKTPHUECKOM
SHEPTUH

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEpATOpa
[IEPEMEHHOTI0 TOKA, JIMHUU
JNEKTponepenayd

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJICTBE
anekTpo3neprun. Kynerypa
HCITOJIb30BAHUS
AIIEKTPOIHEPTUH B
IOBCEIHEBHOMN KU3HU

MexaHu4ecKre BOJIHBI,
YCIJIOBHSI paclpOCTPaHEHHUS.
[Tepuoa. Cxopoctb
pacrpocTpaHeHUs U JJTMHA
BOJIHBI. [lonepeunbie u
MPOJIOJILHBIE BOJIHBI

09.11.2026

11.11.2026

16.11.2026

18.11.2026

23.11.2026

https://m.edsoo.ru/VDEYXRVUI

https://m.edsoo.ru/1ZWZUL8QK

https://m.eds00.ru/93Z12W400

https://m.edsoo.ru/SDUNYKWNO

https://m.edsoo.ru/\W2XBOR3HJ



https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

25.11.2026

https://m.eds00.ru/Z827Q6V70

23

QHGKTPOMaI‘HI/ITHBIC BOJIHHI,
HX CBOMCTBA U CKOPOCTb.
[IIxana 3;1eKTpOMarHUTHBIX
BOJIH

30.11.2026

https://m.edso00.ru/SWB57C06 X

24

25

26

[IpuHUMIIBI paTIUOCBS3U U
TeneBuaenus. Pazsurue
CpeACTB CBs3U. Pagnonokanus

KonrtponbHas pabora
«Konebanus u BOIHBI

[Ipsmonuneiinoe
pacrpoCcTpaHEeHHUE CBETA B
onHOpoaHOM cpexe. Toueunbii
HCTOYHHUK cBeTa. JIyu cBera

02.12.2026

07.12.2026

09.12.2026

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

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUF74NDOW

27

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus cBeta. [loctpoenue
M300paKeHUH B MIIOCKOM
3epKaie

14.12.2026

https://m.edsoo.ru/AMBKQM22Z

28

[Ipenomnenue ceta. [lonHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIi yro OJIHOro
BHYTPEHHETO OTPaKEHHUS

16.12.2026

https://m.edso0.ru/VV49RISTRN

29

JlaboparopHnas pabota
«M3mepenune nokazaresns
MIPEIOMIICHUS CTEKIIa)»

21.12.2026

https://m.edsoo.ru/JO2E1IM1DQ



https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ

30

JInnssl. IlocTpoenue
M300paKeHUi B JIMH3E.
dopmyJia TOHKOH JIMH3BI.
YBenuueHue JIMH3bI

23.12.2026

https://m.edsoo.ru/MW2MMS9KJC

31

Jlaboparopnas pabota
«HccnenoBanne CBOMCTB
N300paKeHUIA B JIMH33X»

28.12.2026

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus cera. CoxxHBIN

cocraB Oenoro ceera. L[Ber.
JlabopartopHnast pabota
«Habmronenue nucniepcuu
CBETa»

30.12.2026

https://m.edso0.ru/K9OWVKE11

33

34

35

WuTepdepennus ceera.
Judpakius certa.
JudpakionHas pemeTka

[TonepedHOCTh CBETOBBIX
BouH. [lonspusanus cBera
Onrudeckue npudopsl U
YCTpPOICTBA U YCIIOBHS X
6€301acHOT0 NMPUMEHEHUS

11.01.2027

13.01.2027

18.01.2027

https://m.edsoo.ru/C8LCRSEJI

https://m.edsoo.ru/Q2118XYQ0J

https://m.eds00.ru/M5127JYGT

36

['panuibl TPUMEHUMOCTH
KJIaCCHUYECKON MEXaHHUKH.
[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEIBHOCTH

20.01.2027

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTEIHLHOCTD
OJTHOBPEMEHHOCTH.
3aMeIJIeHne BPEMEHH U
COKpaH.IeHI/IC JUINHBI

25.01.2027

https://m.edsoo.ru/OVLMCN6B2



https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2

38

DHeprus u UMILYJbC
PENSATUBUCTCKOM YaCTHUIIBI.
CBs3b MacChl C SHEpTUEH 1
HUMITYJIbCOM. DHEPTHUS ITOKOS

27.01.2027

https://m.edso0.ru/190Z2Y4BUB

39

KonrponsHas pabora
«Ontrka. OCHOBBI
CHeIHalbHON Teopun
OTHOCHUTEIBHOCTH

01.02.2027

https://m.edso0.ru/L8689JPLI

40

41

42

43

®otonsl. ®opmyna [1nanka.
DHeprus U UMMyibc GpoToHa
OTKpBITHE U HCCIIEI0OBAHUE
¢doroaddexra. OnbiThr A. T
CroneroBa

3akoHsl hoTorPdexTa.
VYpaBHeHue DitHIITeHA 17151
dbotorddekra. «Kpachas
rpanuna» Gotordpdexra

JaBnenue cBera. Onbithl [1. H.

JlebeneBa. XuMuueckoe
JIEICTBUE CBETA

03.02.2027

08.02.2027

10.02.2027

15.02.2027

https://m.edsoo.ru/ZL6P16LA0

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8

https://m.edso0.ru/EGO6ZQ1SA

44

TexHuueckue yCcTpoucTBa U
MPaKTUYECKOE TPUMEHEHHE!
¢doTodrIeMeHT, POTOAATUHK,
conHe4YHas Oarapes,
CBETOAMO]T

17.02.2027

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenue 3agad mo reMme
«IeMeHTEI KBAHTOBOU
OITHKW)

22.02.2027

https://m.edsoo.ru/ZE73A67B1



https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1

46

Mogens aroma ToMcoHa.
OmneiTel Pe3epdopaa o
pacCestHUIO (-YaCTHII.
[TnanerapHas MoJesb aToMa

24.02.2027

https://m.edsoo.ru/FIC11POHN

47

IToctynater bopa

01.03.2027

https://m.edso00.ru/6X7GFHZ9X

48

49

50

51

W3nyuenue u nornoueHue
(OTOHOB MpU NEpexojie aToma
C OJJHOT'O YPOBHS SHEPIHH Ha
Opyrou. Buasl criekTpos

BonHoBele CBOMCTBA YaCTHII.
Bonnsl ne bpoitns.
KopnyckyisipHO-BOIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

OTKpbITHE PAIHOAKTUBHOCTH.
OmnsiThl Pesepdopraa mo
OIIPEIETICHUIO COCTaBa
PaaOaKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, Oera-,
raMma-usiydeHus. Biausaue
PaJIMOAKTUBHOCTH Ha )KHBBIC
OpPTraHHU3MBI

03.03.2027

08.03.2027

10.03.2027

15.03.2027

https://m.edsoo.ru/NNSBHZYBE

https://m.edsoo0.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP

https://m.edso0.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U
HeiTpona. M3otomsl. Anbga-
pacnan. DJIeKTpOHHBIN U
MTO3UTPOHHBIN OeTa-pacrma.
l'amma-uznydenue

17.03.2027

https://m.edsoo.ru/H2XIHOG3E



https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E

53

54

OHeprus cBA3U HYKJIOHOB B
anpe. SnepHble peakyu.
SnepHbIii peakTop.
ITpobGnemsbl, epcreKTUBEL,
9KOJIOTMYECKHE aCIIEKTHI
SIEPHOM SHEPIETUKH

DneMeHTapHbIE YaCTULIBI.
OTKpBbITHE TIO3UTPOHA.
Mertobl HabIIOJEHUS U
pPErucTpanyy dJIEMEHTapHBIX
yactul. Kpyrisii cron
«DyHIaMeHTaIbHbIE
B3auMozecTBusA. EAMHCTBO
(bu3nYecKoil KapTUHBI MUPa»

22.03.2027

24.03.2027

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTHSI ACTPOHOMHUH.
[IpuknagHoe u
MHUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. Bup 3B€31HOTO
Heba. Co3Be3us, IpKUe
3BE3/1bl, MJIAHETHI, UX BUIUMOE
nerkenne. ConHeunas
cucremMa

05.04.2027

https://m.edso00.ru/5PXS219VY

56

Comnune. ConHeunas
aKTUBHOCTE. MICTOUYHUK
sHeprun CoJiHLA U 3BE3]

07.04.2027

https://m.edsoo.ru/1JZR54JA0

57

3BE3MBI, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
[JIABHOM MOCIEA0BATEIBHOCTH.
Buytpennee crpoeHue 3BE3/1.

12.04.2027

https://m.edsoo.ru/GGD3W74Z0



https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0

CoBpeMeHHbIE NPEACTABICHUS
O TIPOUCXOKACHUH U
sBosronnu ConHIa u 3BE31

58

Mneunsiii [1yte — Hama
I'amaktuka. ITonoxenue u
nerokenne CotHia B
I'anaktuke. I'amakTUKH.
UYeEpHpie abIpbI B Aapax
raJlakTUK

14.04.2027

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3z6eranue
rayiakTuk. Teopus bosbmoro
B3pbIBa. PenukroBoe
u3ilyueHue. MeraranakTuka

19.04.2027

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

60

61

62

Hepemennsie mpo6ieMbl
aCTPOHOMUU

KonTponbnas pabota
«DIeMEeHThI aCTPOHOMHUHU U
acTpou3uKM»

O6o06maromuit ypok. Poib
(U3HUKHU 1 aCTPOHOMHUH B
3KOHOMHYECKOH,
TEXHOJIOTHYSCKOM,
COIIMAILHOMN U DTHYECKOU
chepax neaTenTbHOCTH
YyesoBeKa

21.04.2027

26.04.2027

28.04.2027

https://m.edsoo.ru/LJHNL2MCF

https://m.edso0.ru/TXTTCT488

https://m.edsoo.ru/MWNJ5CRXYD

63

O6o06maromuit ypok. Pois u
MecTO (PU3UKU U aCTPOHOMUHU
B COBPEMEHHOW HAYyYHOH
KapTUHE MHpa

05.05.2027

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



https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF

64

65

66

O6o06maromuii ypox. Pomib
¢buznueckoil Teopuu B
hopmMupoBaHUHT
MPEACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

Oo6o06maromuii ypokx. Mecto
¢u3nveckoil KapTUHBI MHUpa B
o0111eM psly COBPEMEHHBIX
€CTECTBECHHO-HAY4YHBIX
IIPEICTaBICHUN O IPUPOAE
PesepBHbIil ypok. MarautHoe
1oJie. DNEKTPOMarHuTHas
WUHIYKIWS

12.05.2027

17.05.2027

19.05.2027

https://m.edso0.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHblit ypok. OnTuka.
OCHOBBI CTICTIHATBHOM TEOPHH
OTHOCHUTEIBLHOCTH

24.05.2027

https://m.edsoo.ru/ESABJRKS8L

68

Pesepnblii ypok. KBanToBas
(dusuKa. DIeMEHThI
aCTPOHOMUU U acCTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

26.05.2027

https://m.edsoo.ru/RARQLVO2J



https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMBbI

10 KIIACC

Kon
NMpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaThL Ha NpUMeEpax pojdb MU MecTo (U3UKU B
101 (GbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpa, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOUN AEATEIIBHOCTH

monen

Y4YUTHIBaTh IPaHUIIBI IPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIHUAbHAs CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UIICABbHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJ, TOYEHHBIN SJIEKTPUUECKUN 3apsii — IpH pelIeHUun

duznueckux 3a1a4y

PacrioznaBate ¢uznueckue siBiIeHUs (IPOIECCH) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOM TEOpUH
CTPOCHMsSI BELIECTBA M JJIEKTPOJAWHAMUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHUE, CBOOOAHOE NajieHne
T€J, JBWKEHUE IO OKPYXHOCTH, WHEpLUsS, B3aUMOJEHCTBHUE TEI,
103 mud¢ys3usi, OpOyHOBCKOE IBWKEHHE, CTPOCHHUE IKHJIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHcallus,

IUIaBJI€HUE, KpUCTAUIM3AlMs, KHUIIEHHE, BJIAXXHOCTh BO3/1yXa,

MOBBIILICHUE JABJICHMUS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyzle, CBS3b MEXIy IapaMeTpaMH COCTOSIHMSL ra3a B

HU30IIPpOoLCCCax; JICKTpU3auusAa TCI, B3aMMO/ICHCTBHE 3apAa0B

OnuceiBaTh MEXaHUYECKOE JBI)KEHHE, HCHONb3Yys (U3NYECKUe
BEJIMYMHBI: KOOPIAHUHATA, ITYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJla, WMIYJIbC Telna, KUHETUYEeCKas JHEPIrus,
10.4 NOTEHIMAJbHAs HHEpPrus, MeXaHudeckas paboTa, MeXaHHYecKas
. MOIITHOCTh; TNPH OMNMCAaHUHM IPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAU€HUS U EIUHMIIbI,

HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUUHY

C ApYT'vuMHU BCINYNHAMU




10.5

OnuceiBaTh HM3YyYEHHbIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE
SBIICHUS, HUCHOJb3ys (U3MUECKUE BEIUYMHBI: JaBJICHUE ras3a,
TeMmnepaTrypa, CpeAaHsis KWHHETHMYECKas »SHEpPrus XaoTHYECKOIo
JBV)KEHUS MOJIEKYJ, CPEIHEKBAJPATHUYHASI CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTpPEHHss SHeprus, pabora rasa,
KOA(GUIIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOTO JIBUTATENs; IMPH
ONMHCaHUU  MPaBUIBHO  TPaKTOBaTh  (U3UYECKHH  CMBICI
UCIIOJIb3YEMbIX BEIUYMH, UX O0O3HAUCHHUS W €AMHUIIBI, HAXOIUTh
(dbopMynbl, CBS3BIBAIONIME JAHHYIO (U3UYECKYI0 BEIHYHUHY C

JIpYTrAMH BEIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJIEKTPUUYECKHE CBOWMCTBA BEIIECTBA M
DIIEKTPUYECKUE SBIEHHUS (IPOIECCHI), HCIONB3YS (PU3UUECKUe
BEIMYMHBL:  DJIEKTPUYECKMH  3apsia,  JIEKTpUYECKoe  MoJe,
HaMnpsOKEHHOCTh T0JIA, TMOTEHLHUAN, Pa3HOCTh IMOTEHIHMANIOB; MpU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3YeMbIX BEJIUYMH, UX O00O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(opMyIIbl, CBS3BIBAIOLINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMU

BCJIMYNHaAMU

aHaJM3UpPOBaTh (PU3UUECKUE TPOLIECChl U SBJICHUS, HCIIOJb3YS
(¢u3nyecKre 3aKOHbI U MPUHIUIBL: 3aKOH BCEMUPHOT'O TATOTeHMS, |,
I1 u 111 3axons! HbtoTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTuH,
3aKOH COXPaHEHMsI UMITyJIbCa, IPUHLIMII CYIIEPIIO3ULIUH CUJI, TPUHIIMIT
paBHONPaBUSl HMHEPLHUAIbHBIX CUCTEM OTCYETA; MOJEKYJSPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
cpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
abCOJIIOTHON TeMIlepaTypoil, epBbI 3aKOH TEPMOJNHAMMKH; 3aKOH
COXpaHEHHMs DIIEKTPUYECKOro 3apsnaa, 3akoH Kynona; mpu 3Ttom
pa3IuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE

BBIPQXEHHE U YCIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIBI JCHCTBUS MAIMH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3Iu4aTh YCIOBUS HUX O€30MacHOTO

HUCIIOJBb30BaHUs B HOBCGZ[HCBHOﬁ KHN3HU

BBINONHATE SKCIIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3HUECKUX SBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEPEHUH;
pu 3ToM GOopMyIUPOBAThH NpoliIeMy (3a7ady) U TUNoTe3y yueOHOro
IKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY M3  MPELI0KEHHOTO

060pyI[OBaHI/I}I, IMPOBOAUTD OIIBIT U (bOpMYJIHpOBaTB BBIBOABI




10.10

OcymiecTBiIATh OpsSMbIE W KOCBEHHBIE H3MEpeHHs (PU3nyecKux
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUs U

HCITIOJB30BaTh U3BCCTHBIC METOAbI OLICHKHU HOFpGH.IHOCTCﬁ HSMepeHI/IfI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIHMYMHAMU C
WCIIOJIb30BaHUEM MPSMBIX H3MEPECHHIA; TIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(U3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BHIBOIBI IO

pe3ysipTaTaM MCCIIE10BaHUs

10.12

10.13

10.14

Cobmtogate mpaBuiaa 0€30MacHOrO0 TpyAa TMpPH  NPOBEICHHUU
WCCJICOBaHMM B paMKax yd4eOHOTO OJKCIIEpUMEHTa, y4deOHO-
UCCIIEIOBATEIILCKOW M MPOCKTHOM JESITEIbHOCTH C MCIOJIB30BAaHHEM

U3MEPUTENBHBIX YCTPOUCTB U TAO0PaTOPHOTO 000PYAOBAHUS

Pemarp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHOM (DPU3UUYECKON MOJEBIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJaudl  BBIOMPATh (PU3UYECKYI0O MOJEIb, BBIICIATH
dbuznyeckue BeIHMUUHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUS,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HaYeHUs (PU3NIECKOI BETMUNHBI
Pemate  KayeCcTBEHHBIE  3aJaud:  BBICTPAWBAaThb  JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C OIIOPON HA U3YUYCHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (bI/ISI/I‘IeCKI/Ie SABJICHUA

10.15

Hcnonp30BaTe MpHU pelmieHHH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(POPMALIMOHHbIE TEXHOJOTMM JJs IOMCKA, CTPYKTYpHUPOBAHMUSA,
UHTEpHpeTallii U MpeICTaBIeHHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLKH, MTOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE NMpUMEPHI BKJIAJAa POCCUNCKUX M 3apYOECKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIMIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Vcnonb30BaTe TEOpETHUUYECKUE 3HAHUS 10 (DU3MKE B MOBCEIHEBHOU
KHU3HM Juid  o0ecredeHHs O€30MaCHOCTH IpU  OOpalleHuu ¢
npubopaMl U TEXHUYECKUMHU YCTPONCTBaMH, MJIi COXpaHEHHS
310pOBbsl M COOJIONEHUS HOPM SKOJIOTMYECKOTO IOBEJICHHS B

OKpYKarollen cpeie

10.18

PaGoTaTh B rpyniie ¢ BHIITOJIHEHUEM Pa3IMYHBIX COLUAIbHBIX POJIeH,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPaCHpelneisTh

0053aHHOCTU U IUIaHUPOBATL JACATCIIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aICKBATHO OLICHUBATL BKJIAJ KaXA0r'o M3 YYAaCTHHUKOB

IPYNIBI B PEeLICHHE pacCMAaTPUBAEMON MTPOOIIEMBI

Kon
NpoBepsaAEeMOro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

111

JleMoHCTpHpOBaTh Ha TMpUMEpax poJib M MeCTO (U3UKH B
(GhOpMHUPOBaHUK COBPEMEHHOM HAYYHOW KapTHHBI MHUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

JOJIEH, LIEJI0CTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YUYECHHBIX (PH3UUECKUX MOJICICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsijl, siiepHast MOJIEb aTOMa, HyKJIIOHHAs!

MOJECJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJga4

PacrioznaBath duzndeckue siBJICHUS (MPOIECChI) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB JJICKTPOJMHAMUKHA ¥ KBAaHTOBOW  (DU3UKU:
AJIEKTpUYECKasi MPOBOJAMMOCTh, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE  JICWCTBUA  TOKAa,  B3aWMOJICWCTBUE  MArHHUTOB,
DIIEKTPOMArHUTHAsT WHAYKIMS, JCHCTBUE MAarHUTHOTO TIOJISA Ha
NPOBOJHUK C TOKOM M JBWKYIIUHCS 3apsl, 3JICKTPOMAarHUTHBIC
KoieOaHusT W BOJIHBI, TNPSIMOJIMHCWHOE PAcCIpOCTpPAaHEHUE CBETa,
OTpaXCHHE, TpeJoOMIICHUE, UHTepepeHius, audpakuus U
MOJISIPU3aIUsl CBETA, AUCIIEPCHUs cBeTa, GoTOoAIEeKTpudeckuil ekt
(poroaddexT), cBeTOBOE AaBleHHWE, BO3HUKHOBEHHE JIMHEWYATOTO
CIICKTpa aToMa BOJOPOJA, ©CTECTBEHHAs M HWCKYCCTBEHHAs

PaarnOaKTUBHOCTDb

11.4

OnucelBaTh U3YYEHHbIE CBOICTBa BelIECTBA (AJIEKTPUUYECKUE,
MarHMTHBIE, ONTUYECKUE, DIIEKTPUUECKYIO IPOBOIUMOCTD PA3JINYHBIX
Cpel) M DJEKTPOMAarHUTHbIE SBJIEHUS (TPOLIECCHI), HCHONb3Ys
¢usznyeckue BENUYMHBI: JJEKTPUUECKUH 3apsj, cuila ToOKa,
AIIEKTPUYECKOE  HAINpPSIKEHHE, DBJIEKTPUUECKOE CONPOTUBIICHUE,
pasHocTh noteHuuanos, I/C, paboTa Toka, MHIYKIHUS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHIla, MHIYKTUBHOCTb KaTYIIKH,
SHEPrus JIEKTPUUECKOr0 M MarHUTHOTO MOJEH, mepuoa U 4acroTa
Kosie0aHui B Kos1e0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B ITpoliecce

TapMOHHUYCCKHUX OJICKTPOMAIrHUTHBIX KOJIG63.HHI>'I, (bOKYCHOC




11.5

paccTosiHUE U ONTHUYECKAas CWJIA JIMH3bI; P ONMCAHUM IIPaBUIIBHO
TPAaKTOBaTh (PU3MYECKUI CMBICI HCIONb3YyEeMBbIX BEJIWYHMH, UX
0003Ha4YeHHs] M EIUHUIBI, YKa3blBaTh (HOPMYIbI, CBS3BIBAIOIIUE

JaHHYI0 (PU3UYECKYIO0 BETUUUHY C IPYTUMH BeTUYMHAMHU

OnuchiBaTh M3yYEHHBIE KBAaHTOBBIE SIBJICHUS U TPOLECCHI,
UCTIONB3Ys (PU3UYECKHE BEIMUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M 4acTOTa CBETA, SHEPTUS U MMITYJIbC (OTOHA,
IepHOJI II0JIypaciajia, 3HEPrusl CBA3M aTOMHBIX s/1€p; IPU OIIMCaAaHUHT
NpaBUJIBHO TPakTOBaTh (U3MYECKUIl CMBICT  HCIOJIb3YEMBIX
BEIMYMH, MX OOO3HAUEHUS U EIUHUIBI; YKa3bIBaTh (HOPMYJIbI,
CBSA3BIBAIONIUE JAHHYIO (U3UYECKYI0 BEIMYHUHY C JIPYyTUMU

BCIWYMHaAMH, BBIYHUCIATh 3HAYCHUC (I)I/I3I/I‘-I€CKOf/'I BCIIMYHHBI

11.6

11.7

11.8

AHanu3upoBath (PU3MYECKHE TIPOLECCHl W SBJICHUS, HCHOJIB3Ys
¢u3nyeckue 3aKOHbl M NPUHUUOBL  3akoH OMa, 3aKOHBI
NOCJIEI0BATEIBHOTO UM MapajuIeIbHOIO COEAMHEHUS MPOBOJHHMKOB,
3akoH Jlxoyisa — JIeHna, 3aKOH 2JIeKTPOMarHUTHON MHIYKLUH, 3aKOH
IPSIMOJIMHENHOTO pacpOCTPaHEHUS CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHBI  IIPEJIOMJICHUS CBETa, YypaBHEHME OWHIITEWHA U
dorosdexra, 3aKOH COXpPAHEHUS HHEPrHM, 3aKOH COXPAHEHHS
UMIyJIbCa, 3aKOH COXPAHEHUs DJIIEKTPUYECKOrO 3apsjia, 3aKOH
COXpPaHEHUs MaccoBOrO 4Wcia, MocTyndarsl bopa, 3akoH
paZMoOaKTUBHOTO pacnaja; MpH 3TOM pa3iuyaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpanubl, 06J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIlpaBJICHUEC BCKTOpAa HWHAYKIUHU MArHuTHOI'O TIIOJIA

MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopenia

CtpouTh ¥ ONUCHIBATH HM300paKEHUE, CO3JaBa€MOE TUIOCKHM

3€pKaJIOM, TOHKOW JINH301

11.9

11.10

BBIMONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3HUECKUX SBICHUN
U IIPOLIECCOB € MCIIOJIB30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHHU;
npu 3ToM (GOpMYIHPOBATE POOIEMY (3a/1a4y) U TUIIOTE3y yueOHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymliecTBIsITh NpsIMbIE U KOCBEHHbIE H3MEpEHUs: (HU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAJBHBIM COCO0 MU3MEPEHUs U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHN HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

WccnenoBath 3aBUCUMOCTH (DU3NYECKUX BEITMYHH C UCIIOIH30BAHUEM

OpSIMBIX M3MEPEHUI; IPU OSTOM KOHCTPYHMPOBaTb YCTaHOBKY,




(buKCUpoBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHUMOCTU (DU3UYECKUX
BEJIMYMH B BUJIE TaOIMI U Tpa)UKOB, IeNaTh BBIBOIBI IO pe3yabTaTaM

HCCIeaJ0BaHUsA

11.12

11.13

CobOmonaTe mpaBuia 0O€30MaCHOTO TpyAa TMpU TPOBEACHHUH
HCCIIeIOBaHU B paMKax ydeOHOro »OKCIepUMEHTa, Yy4deOHO-
MCCIIEIOBATENIbCKOW M IPOEKTHOM AESTEIILHOCTH C UCITOJIb30BAaHHEM

U3MEPUTENbHBIX YCTPOICTB U 1abopaTOPHOTO 000pYIOBaHUS

Pemate pacu€THble 3a1a4M ¢ BHO 33JJaHHON (DPU3NYECKON MOJIENbIO,
UCTIONB3Ysl (PU3WYECKHE 3aKOHBI W MPUHIUIBI; HA OCHOBE aHaM3a
yCIIOBUSL 33Jlauyd  BBIOMpATh (PU3UYECKYI0O MOJIENb, BBIIEIATH
bu3nvecKue BEMUYUHBI U (HOPMYJIbI, HEOOXOUMBIE I €€ pelIeHus,
IPOBOAMTH pacu€Tbl M OLEHUBaTh PEaJbHOCTh IOJyYEHHOTO

3HaueHUS (PU3MUECKOUN BEIIMIMHBI

11.14

Pemlate  kauecTBEHHbIE  3aJaud:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIETIOUKY PACCYKJICHUHN C ONTOPOM HA U3yUYEHHBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

11.15

Vcnonb3oBaTe MpU pelIeHUMM Y4eOHBIX 3a/Jad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJIOIMHU JJIsl IOMCKA, CTPYKTYpPHUpPOBAHUS,
MHTEPIIPETAllMM U TPEICTaBICHUS Yy4eOHOW M HAy4YHO-TIOMYJISIPHOMN
uHpOpPMAaLIKH, TOTYYSHHOW U3 PA3TUYHBIX UCTOYHUKOB; KPUTHUECKU

aHAIM3UPOBATH MOJTy4aeMyto HH(OPMALIUIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACHCTBUS MAILIUH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOr0 HCIOJIb30BAHUS B

OBCEIHEBHOMN KU3HU

[TpuBOIUTE MPUMEPHI BKJIAJa POCCUNCKHUX M 3apYOCKHBIX yUEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, B O0OBSICHEHHE IPOIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

Hcronp30BaTh TEOPETHUECKUE 3HAHUS MO (DPU3KMKE B IOBCEIHEBHOU
KU3HU Juia  obOecriedeHusl 0€30macHOCTH Tpu  OOpalieHuu ¢
npubopaMd U TEXHUYECKHMMH YCTPONCTBAMH, M COXpaHEHHS
3I0POBbSI M COOJIOJICHUS HOPM SKOJOTUYECKOT'O IIOBEJCHUS B
OKpY>Karolleu cpene

PaGoTatp B rpyrmie ¢ BBINOJIHEHHEM PAa3IMYHBIX COLIUATBHBIX POJIEH,
IUIAHUPOBATh ~ pabOTy  TPYMIBI, PAMOHAIBHO  PACHpPEIEISITh
065133HHOCTI/I 158 HHaHI/IPOBaTB ACATCIIBHOCTh B HeCTaH)IapTHBIX
CUTyallUsX, aJ€KBATHO OLIEHMBATh BKJIAJ KaXXJIOT0 U3 YYaCTHHUKOB

IPYIIBI B PELIEHUE pacCMaTpUBaeMOi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KITACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O I[TO3HAHUA

11

1.2

®uzuka — Hayka o Tnpupojae. HayuHbie
METO/bI O3HAHUS OKpYKatomiero Mupa. Posib
JKCIIEpUMEHTa W TEOpUH B  Mpoliecce

MO3HAHUS PUPOABI. DKCIIEPUMEHT B (pr3mke

MopenupoBanue (U3NYECKUX SBICHUH W
IIPOLIECCOB. Hayunsie TUIOTE3BI.
®u3nyeckue 3aKOHbl M TEOpHH. | 'paHuUIbI
IPUMEHUMOCTH  (PU3MYECKUX  3aKOHOB.
IIpunnun coorserctBud. Poime m  mecto
¢u3ukn B (QOPMHUPOBAHUMU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTUYECKON

ESITELHOCTH JTIOAEH

MEXAHHKA

211

212
2.1

2.13

KMHEMATHKA

Mexanunuaeckoe IBYKCHHUE.
OTHOCHUTENBLHOCTD MEXaHUYECKOTO

nBuxkeHust. Cucrema orcuéra. TpaekTopus

[lepememienue, CKOPOCTh (CpemHsIsi CKOPOCTb,
MTHOBEHHAass  CKOPOCTb) U  YCKOpPEHHE
MaTepUAILHOW TOYKH, MX MPOEKIUU Ha OCH
CHCTEMBI KOOp/IMHAT. Crnoxenue

IIEpEMELICHUH U CIIOKEHNE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBIKECHUE. I'padpuxu
3aBUCUMOCTH KOOPJIMHAT, CKOpOCTH,
YCKOPEHUH, IIyTH u [IEPEMEILCHUS

MaTepI/IaHI)HOfI TOYKH OT BPEMCHHA




214

2.15

2.1.6

CBoOoaHoe majieHue. Y CKopeHue

CcBOOOIHOTO MMaJECHUSA

KpuBonuneiinoe nsuxenue. PaBHOMepHOE
JIBUKCHHE  MAaTepUaJbHOM  TOYKM 11O
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAS
CKOpOCTb. ITepuon u 4acToTa.
[leHTpOCTpEMUTEIEHOE YCKOPEHUE

TexHudyeckue  yCTpOMCTBA:  CIMAOMETP,
JIBUKCHHE CHaApsIOB, LCTIHBIE M PEMEHHBIE

nepenadn

2.1.7

[IpakTrueckue paboTHL. N3smepenue
MIHOBEHHOH  ckopoctH.  MccrnepoBaHue
COOTHOILIEHUS MEXIY Iy TSAMHU,
IPOIIEHHBIMU TEJIOM 3a MOCJEI0BATEIbHbIC
paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JBMDKEHUHM C HaydalbHOM
CKOpPOCTBIO, paBHOW Hymwo. M3ydenue
JBIDKEHUS IIAapUKa B BA3KOH JKHUIKOCTH.
W3yuenne nBUKEHUS Tena, OPOIICHHOTO

TOPU30OHTAJIbHO

2.2

221

2.2.2

JTMHAMUKA

[Ipuaiun ~ oTHOcWTenbHOCTH  ['anmunes.
ITepBriii 3akoH HreroTona. MHepimaibHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. [lpunuun cynepno3unuu

CHII

2.2.3

224

2.25

Bropoii 3akon HeroToHa jy1si MaTepuaibHON
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproTona mns

MaTCpHaJIbHBIX TOUCK

3akoH  BceMupHOro Tsarorenus. Cuna
TsbkecTd. IlepBasg KkocmMuyeckas CKOPOCTb.

Bec Tena

Cuna ynpyroctu. 3akoH ['yka




2.3

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJIbKCHUA u cujia TPCHUA IIOKOAI.
Koaddumnment tpenns. Cusia cOnpoTUBICHUS

IIpH ABMIKCHUU TECJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

HOCTyHaTeJIBHOG " BpalllaTCIIbHOC ABUXKCHUC

a0COJIIOTHO TBEPOTO TeJa

2.2.8

MOMEHT CUJIbl OTHOCUTEIBHO OCH BPAIICHHUS.
[liteuo cunel. YciioBust paBHOBECUS TBEPAOTO
tena B UCO

2.2.9

2.2.10

231

2.3.2

TexHuueckue yCTpOMCTBA: MOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[TpakTudeckue padboTel. Mi3ydeHne ABIKEHUS
Opycka MO HaKJIOHHOM IUIOCKOCTH TIOJ
JEeHCTBUEM HeCKOJbKuX cui. HMccnegoBanue
3aBUCUMOCTH CHUJI YIIPYTOCTH, BOZHUKAIOIIUX
B JepopMUpyeMOil MpYyKWHE U PE3MHOBOM
oOpasiie, OT BEIMYUHBI WX JaedopManuu.
UccnenoBanue YCIIOBHI paBHOBECHS

TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS
3AKOHBI COXPAHEHUWA B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

MarepuanbHbIX TO4YeK. HMMmynasc cuiisl U

M3MEHEHHE UMITyJIbCa TeJla

3akoH coxpaHeHuss wumnyisca B HCO.

PeakTtuBHOE ABHKEHHUE

2.3.3

PaGora cuiet

234

2.35

MorHoCTh CHIBI

Kunernueckass  sHeprus  MaTepHAIBHON

TOYKH. TeopeMa 0 KHHETHYECKOU OHCPIUun

2.3.6

[TorenunaneHas oHeprus. IloreHnumanbHas
SHEPIUs yIpyro neOopMUPOBAHHOMN
npyxuHbl. IloTeHnManpHas JHEprus Teia

BOJIM3U OBEPXHOCTH 3eMIIU




HOTGHHI/IaJ'IBHBIe N HCIMIOTCHLIHMAJIBHBIC CUJIBI.

CBs3b pa6OTBI HCIIOTCHIUAJIBHBIX CHII C

2.3.7 M3MEHEHHUEM MEXaHUYECKOM SHEPTHH
CUCTEMBI Tel. 3aKoH COXpaHEHHUSI
MEXaHUYECKON SHEPTUn

2.3.8 VYrpyrue u Heynpyrue CTOJTKHOBEHHS

239 TexHHUYeckue ycTponCcTBa: JBUKCHHUE PAKeT,

- BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne paboTel. HM3ydyeHue cBA3M

2310 CKOpPOCTEM Tel IpU HEYNpyrom yzaape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEeXaHNYeCKOM OHCPI'UH TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

3.11

OCHOBHBIE  TIOJIOKEHHUS  MOJICKYJISPHO-
KUHETUYECKOW  TEOpHUH. BbpoyHoBckoe
nwkenue. Auddysus. Xapakrep ABHKEHHS

n BSaHMOHeﬁCTBHH qaCTu1 BCUICCTBa

3.1.2

Mopenu cTpoeHHs Ta30B, JKUIKOCTEH U
TBEPABIX TeT U OOBACHEHHE CBOWCTB

BC€IICCTBA HA OCHOBC 3THUX MO)I@J'IGI‘/'I

3.1.3

3.14

Macca monekyn. KomudecTtBo BemecTsa.
[locrosinnas ABoraapo
TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

3.15

3.16

Mogens  upeansHoro rasa. (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM

TCOPHU UACATBHOI'O ra3a

AOGcomroTHas TeMIepaTypa Kak Mepa cpeiHen
KMHETUYECKOU SHEPruu TEIIOBOTO
JNBWKEHUs vacTull rasza. Illkana temmneparyp

KensBuna

3.1.7

VYpaBuenune Kianelipona — MeHaeneesa.

3akoH J/lambToHa




3.18

I"a3oBbIe 3aK0HBI. M30mpo1IeCcChl B HACATBHOM
ra3c¢ C NMMOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA:

n30TepMa, U30X0pa, n300apa

3.1.9

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,

OGapomeTtp

3.1.10

[Ipaktuyeckue paboTsl. M3Mepenue maccel
BO3/yXa B KJJaCCHOM KoMHare. MccnenoBanue
3aBUCUMOCTH MEXIY rapameTpamu

COCTOSIHUA pa3pEKEHHOT'O ra3a

3.2

OCHOBbI TEPMOJIMHAMMKNU

3.2.1

3.2.2

TepmoanHamuueckas cucreMa. BHyTpeHHAS
SHEpPrus TEPMOAUHAMHYECKOM CHUCTEMBI M

CIocoOBI €€ N3MEHEHNS

KomuyectBo TeminoTs! U paboTta. BHyTpeHHSIS

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

3.24

Buapl Termonepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3nyueHue. TermmoéMKocTh Tena.
VaenbpHas TEILIOEMKOCTL BelecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICpCaauc

[IepBbrit 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenune IIEPBOTO 3aKOHA
TEPMOJIUHAMUKH K M30IIPOLECCaM.

I'paduueckas uHTEpHIpeTays paboThl raza

3.25

TemnoBbie MammHbl. [IpUHIUIBL TEHCTBHS
TEIUTOBBIX MatvH. [IpeoOpa3zoBaHus SHEPTUN
B TEINIOBBIX MamuHax. Koaddumument
nonesnoro geiictBus (mamee —  KILJ)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJMHAMUKH.
HeoOpatumocTs mpomeccoB B MPHPOJE.
TenmoBple  ABUTATENU.  ODKOJIOTHYECKHUE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue yCTpOMCTBA: JBUTaTelb
BHYTPEHHETO Cropanus, ObITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD




3.3

3.2.8

[IpakTnueckue paboTEHI. H3mepenne

YAEIbHON TEMIIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooGpazoBanue u KOH/ICHCAIIHSL.
Hcnapenne w xuneHwe. YaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCHMOCTh

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

3.3.2

AOCONIOTHAS M OTHOCHUTENbHAS BJIAKHOCTH

Bo3ayxa. HacelmeHHbIi nap

3.3.3

3.34

Teépmoe  Temo.  Kpucramumueckue U
amopdHble Tena. AHHU3OTPOIUS CBOMCTB
KPHUCTaJUIOB. Kunkue KPUCTaJLIBL.

COBpeMeHHBIe MaTCpHraIbl

[InaBnenve u KpuctauMzauus. Y elbHas

TCIJIOTA IJIaBJICHHUA. CY6J'II/IMaI_II/I$I

3.35

ypaBHCHI/Ie TEII0BOro OajaHca

3.3.6

3.3.7

TexHuueckue YCTpONCTBA: TUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUU
MIOJIy4€HHUsI COBPEMEHHBIX MaTEPHAIOB, B TOM

YU CJIC HAHOMATCPHUAJIO0B, 1 HAHOTCXHOJIOTHHN

[IpakTnueckue paboTHL. Nsmepenue

BJIA’)KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

411

OJIEKTPOCTATHUKA

DnexTpu3anusi TeNl. DIEKTPUUECKUI  3apsil.

JIBa BHJ1a DIIEKTPUYCCKUX 3aps/I0B

41.2

4.1.3
414

415

[IpoBoaHMKH, JUAJIEKTPUKU u
MIOJTYITPOBOTHUKHU

3aKOH COXpaHEHHS SJIEKTPUUECKOTO 3apsiia
B3aumoneiicteue 3apsanoB. 3akoH Kymnona
Onexkrpuueckoe  nose.  Hampsok€HHOCTB
3JIEKTPUYECKOIO TI0JIS1. [IpuHIMN

CYNEpIo3nnunu. JIuaun HaHpH)KéHHOCTI/I

QJICKTPHUYCCKOI'O I10JIA




4.1.6

4.1.7

PaGota cumim 3IIEKTPOCTATUYECKOTO  TOJIS.

Ilorenuuan. Pa3HocTh MOTEHIINAIIOB
[IpoBOIHUKK M JUAJIEKTPUKUA B MOCTOSIHHOM

OJICKTPUYCCKOM  IIOJIC. III/IBHCKTPI/I‘ICCKEISI

MNPOHUIIACMOCThb

4.1.8

ONEeKTPOEMKOCTD. Kongnencarop.
DONeKTpoEMKOCTh IUIOCKOTO KOHJIEHCATOPA.

DHeprus 3apsHKEHHOI0 KOHAEHcaTopa

4.1.9

TexHudeckue yCTPOMCTBA:  DIEKTPOCKOIL,
JNEKTPOMETP, DJIEKTPOCTATUYECKAs 3alIUTa,
3a3eMJICHHE ANIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

[IpakTuueckue paboTHI. H3mepenne

SHCKTpOéMKOCTI/I KOHIACHCATOpa

4.2

MOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYHIICCTBOBAHUA ITOCTOSAHHOI'O

421 IJICKTPUYECKOTO TOKa. VICTOYHWMKHM TOKA.
Cuia Toka. [TocTosHHBIN TOK
4.2.2 Hamnpspkenue. 3akon Oma a1 ygacTka 1enu
123 DNEKTPUYECKOE CONPOTHBICHHUE. Y ICITHHOE
o COTPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuiebHOe,
o CMEIIIaHHOE COSIMHECHHUE TTPOBOTHUKOB
PaGora snextpuueckoro Toka. 3akoH [xoyns
4.2.5
— Jlenna
4.2.6 MONIHOCTB JEKTPUYECKOTO TOKA
anexTpoaBxkymas cuia (namee — SJC) u
427 BHYTpEHHEE CONPOTUBJICHHE HCTOYHUKA
o Toka. 3akoH OMma Il TIOJIHOM (3aMKHYTOM)
aneKkTpudeckoit nemnu. Koporkoe 3amMbIkanue
428 DNeKTpoHHAsT  MPOBOAMMOCTh  TBEPIBIX

METAJIJIOB. 3aBHCHMOCTD COIIPOTUBJICHUA




4.2.9

METAJUIOB oT TeMIIepaTyphl.
CBepxnpoBOIUMOCTb
OnekTpuueckuii TOK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoaAHUKH. CobOcTBeHHas u
npuMecHast MMpOBOAUMOCTD
MOJIypOBOIHUKOB. CBOMCTBA p-n mepexoja.

[TonmympoBOTHUKOBBIE TPUOOPEI

4211

4.2.12

4.2.13

4.2.14

ONEeKTpUYECKUH TOK B  DJIEKTPOJUTAX.
DneKTpoIuTHYECKas] JMCCOLIMALIUS.

DNeKTpoan3

DNEeKTPUYECKHUI TOK B rasax.
CaMOCTOSTEIBHLEIM W HECAMOCTOSATEIbHBIN
paspsin. Pa3nudHble THITBI CAMOCTOSATEILHOTO

paspsaa. Monnus. [1nazma

TexHudyeckue  yCTpOMCTBA:  aMIlepMeETp,
BOJIBTMETP, PpEOCTaT, WCTOYHUKU TOKaQ,
AJIEKTpOHArpeBaTebHbIE pudopHI,
AJEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBJIECHUS, BAaKYyMHBIN
MO, TEPMUCTOPBl U (OTOPE3UCTOPHI,

HOJ'IprOBO}IHI/IKOBI)II\/'I U0, raJlIbBaHHUKa

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COeIMHEHMSI PE3UCTOPOB.

N3mepenne DJIC ucTOUHMKA TOKa M €ro
BHYTPEHHEro comnpotusieHus. HalGmonenue

AIIEKTPOIIH3a

11 KIIACC

Kon Koanposepsiemoro
pasaeJa 3JIEeMEHTa

HpOBepHeMble 3JIEMEHTBI COACPKAHUA

4

SJIEKTPOAMHAMUKA

4.3 MATHUTHOE IT1OJIE. SJIEKTPOMAT'HUTHA S UHAYKIWA




43.1

4.3.2

4.3.3

ITocTosiHHEIE MarHUTEI. B3anMoaelicTBUE

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mnone. BekTop MarHuTHOU
uHaykuuu.  [lpuHnun — cynepno3unuu.
JIuaun marauTHON MHAYKUMU. KapTtunHa
JVMHUA  MarHUTHOM  WHIAYKLUHMU  TIOJIS

IIOCTOAHHBIX MAarHuTOB

MarsnuTtHOe 10JI€ IIPOBOJHUKA C TOKOM.
KapTtuna nuauii moss JJIMHHOTO MPSIMOTO
IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KAaTYyIIKH C TOKOM. OmbIT
Opcrena. B3aumozeiicTBre npoBOJHUKOB

C TOKOM

43.4

Cuna Amnepa, e€ MOAYJb U HallpaBJICHUE

4.3.5

Cuna  Jlopenma, €€ MOAaylb W
HarpaBieHue. JIBrKeHHe 3apsHKCHHOMN
4JaCTHULbI B OJHOPOJHOM MAaroHuTHOM IT0JIC.

Pa6ota cuel Jlopenna

4.3.6

SIBneHue SHGKTpOMaFHI/ITHOﬁ HHAYKIIUU

4.3.7

IToTox BCKTOpa Mar HUTHOM HHAYKIIUU

4.3.8

4.3.9

SAC UHIYKIHH. 3aKoH
AJNIEKTPOMArHUTHOM MHAYKInu Papanest

BuxpeBoe anextpuueckoe mnoiae. IC
WHAYKIIMA B IIPOBOJHMKE, IBUKYLIEMCS
HOCTYNATEIbHO B OJIHOPOJTHOM

MAarHuTHOM IIOJIC

4.3.10

4311

IIpaBuno Jlenna

WNHIyKTUBHOCTB. SIBnenune

camounaykuuu. J/1C camouHyKuuu

4.3.12

4.3.13

4.3.14

3Hepr Ul MArHuTHOI'O IIOJIA KaTYIIKH C

TOKOM
DJIEKTPOMArHUTHOE TTOJIE

TexHuueckne yCTpPOMCTBA: ITOCTOSTHHBIE

MAarHuThl, QJICKTPOMAI'HUTHI,




AIIEKTPO/IBUTATENb, YCKOPHUTEIH
AIIEMEHTAPHBIX ~ YaCTULl, WHAYKIMOHHAs

1€4Yb

4.3.15

[IpakTuueckue paboTHI. Nzyuenue
MarHuTHOTO TIOJIE KATYIIKU C TOKOM.
UccnenoBanue aedCTBUS IIOCTOSHHOIO
MarHuTa Ha  paMKy c TOKOM.
Uccnenosanue SIBJICHUS

ANEKTPOMATHUTHON MHIYKLIMU

KOJIEBAHUA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.11

512

Konebarenbnas cucrema. CBoOOIHBIE
KoseOanus. ["apMOHWYECKHE KOJecOaHHUS.
[lepuon, dacrora, ammuutyaa u Qasa

KoJiebanui

IIpyxvHHBI MasTHUK. MaTeMaTU4eCKHUi

MasATHHK

5.1.3

YpaBHEHHE TapMOHMYECKUX KOJCOAHMIA.
Kunemaruueckoe u OUHAMHUYECKOE

OIIMCaHKEe KO0JIe0ATEILHOTO JBHXXCHUA

5.1 514

IIpeBpamicnue SHEPruu pu
rapMoOHMYecKuXx  KonebaHusix. CBs3b
aMILTATY /b Kosile0aHui HCXOHOHI
BEJIMYMHBI C aMIUTUTYJaMH KoJieOaHuil eé

CKOPOCTH U YCKOPEHUS

5.15

5.16

5.1.7

Konebartenbubiit  koHTyp. CBOOOAHBIE
AJIEKTPOMArHUTHBIC KoJIEOaHNs B
U7ealbHOM  KOJIe0aTeIbHOM  KOHTYpE.
AHaJOTUST MEXKIYy MEXaHUYCCKUMHU H
AIIEKTPOMATrHUTHBIMU KOJIEOAHHSIMH.

®opmyna ToMmcoHna

3aKOH COXpaHEHHsI SHEPTUH B UACATHHOM
K0J1e0aTeIbHOM KOHTYpE

BI)IHY)KI[CHHBIG MEXaHUYECCKUEC

kojiebanus.  Pesonanc.  PesonancHas




5.18

KpHUBasl. Boinyxaennble

AIIEKTPOMArHUTHBIE KOJIEOaHMs.
Ilepemennbiii  Tok. CHHycCOWJAIbHBIN

MIEPEMEHHBIH TOK.

5.1.9

MoutHocTh MIEPEMEHHOTO TOKA.
AMIITUTYAHOE U JEHCTBYIOIEE 3HAUECHNE

CHJIBI TOKA W HAITPSXKCHUA

5.1.10

5.1.11

Tpancdopmarop. [IpousBoacTso,
nepeaava u moTpedieHne MEeKTPUIeCKOn
SHEPruu. OKOJOTMYECKHE PHUCKU TpHU
MIPOU3BOJICTBE DJEKTPUUYECKON SHEPIHH.
Kynbrypa UCIIOJIb30BaHUS
AIEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HU
TexHuueckue yCTpoHcTBa: ceiicmorpad,

ANEKTPUYECKUIN 3BOHOK, JIMHUU

QJICKTpOIICpCaau

5.1.12

[IpakTnueckue pabotel. MccnenoBanue
3aBUCUMOCTH IIEpHOJa MaJIbIX KOJIeOaHU!
rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl
rpy3a. lccrnenoBanue nepemMeHHOro Toka
B enu u3 MIOCJIEI0BATEILHO
COECTMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U

pesucTopa

MEXAHNUYECKUE

N SJIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2
5.2.2

MexaHn4eckre BOJIHBI, yCJ10BUs

pacnpocrpanenusi. [lepuon. CkopocTh

pacipoCTpaHCHUA n JJIHHa BOJIHBI.

HOHCpG'—IHBIC N IPOAOJIbHBIC BOJIHEBI

WuTepdepentus U TQpakius

MECXaHUYCCKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3BYyKa.

BeicoTa Tona. TemOp 3ByKa

524

3J'IeKTpOMaI‘ HUTHBIE BOJHBI. Y CIIOBUSA

HU3JTYy4YCHUSA  DJICKTPOMArHUTHBIX  BOJIH.




5.3

5.25

B3anMHuas opuenTaius BekTopoB E, B u v

B DJIECKTPOMAarHuTHOM BOJIHE B BAKyyMe

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)XeHUE, TPEIOMIICHHUE, TTOJISIPU3aLUS,
mudpakuus, uatepdepenuus. CKopocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHue >JIeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[TpuHIMOBI paguOCBA3M U TEJICBUACHUS.
Pannonokanus. DNEeKTpOMarHuTHOE

3arpsi3HEHUE OKPY>KaIoIIel cpebl

5.2.8

5.3.1

TexHUYeCKHE yCTPOUCTBA: MY3bIKAIbHbBIE
UHCTPYMEHTHI, yIIbTPa3BYKOBast
JIMarHOCTHKAa B TEXHUKE W MEAUIUHE,
pajap, paaMONpPUEMHHK,  TEIEBU3OD,

anTeHHa, tenedon, CBU-meun
OIITHUKA

[IpsimonuHeitHoe pacrpocTpaHeHue

CBeTa B OJHOPOAHOM cpene. JIyu cBera

5.3.2

OtpakeHne cBeTa. 3aKOHBI OTPAKEHHS
csera. [locTpoeHne N300payKeHHit B ITIOCKOM

3epKase

5.3.3

[IpenomiieHne cBera. 3aKOHBI TPETIOMIICHHS
cBeTa. AOCOITIOTHBII OKa3areb

IMPpCIIOMJICHUA

534

535

Ionxoe BHYTpPEHHEE OTpayKeHHE.
[TpenenbHBIN Yo MOJHOTO BHYTPEHHETO

OTpaKeHUs

Hucnepcus cBeta. CIlOXKHBIH  cocTaB

oenoro ceera. L{Ber

5.3.6

CoOuparomue 1 pacceuBaroIue JIMH3bI.
Tonkasa nuH3a. DOKyCHOE pAcCTOSAHHE U

OIITHYCCKas cuJia TOHKOH JIMH3BEI.




[TocTpoenue n300pakeHU B
COOMpAOIINX U PACCEUBAIONIUX JTHH3AX.
dopmysia TOHKON JHUH3BL. YBEJIUYCHUE,

aBacMoe JIMH30U

5.3.7

IIpenenst [IPUMEHUMOCTH

T€OMETPUUYECKON ONTUKHI

5.3.8

WNutepdepentius cBera. KorepeHTHbie
UCTOYHUKUA.  YCIOBHS  HaOJIOJICHUS
MaKCHMYMOB U MHUHUMYMOB B
UHTEP(PEPEHITMOHHON KapTHHE OT ABYX

CI/IH(i)aSHI)IX KOIr¢pCHTHBIX HCTOYHUKOB

5.3.9

Hudpakmus  cBera.  JudpakimonHas
pemérka. Y cioBrue HaOJIIOICHUS TJIABHBIX
MaKCHMYMOB npu naJICHUU

MOHOXPOMATHYCCKOI'O CBCTa Ha

TUGPaKIIUOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

[Tonsipusanus ceera

TexHudeckue yCTpPOWCTBA: OYKH, JyIa,
¢doroanmnapar, MPOEKLHMOHHBIN ammnapar,
MHUKDPOCKOII,  TEJIECKOIl,  BOJIOKOHHAs
onTukKa, JAudpaklUOHHAas  peléTka,

TTOJISIPOU T

[Ipaktnyeckue  pabotel.  M3mepenue
nokaszaress rnpenomiienus. MccnenoBanue
CBOMCTB  HW300paKeHM B  JIMH3aX.

Habmronenue nucnepcun cBera

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnLBI IPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTynatel TEOPUU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOZYJII CKOPOCTHM CB€Ta B BaKyyMe,

MNPUHIHUIT OTHOCHUTCIBHOCTH OnHITEeHA

6.2

OTHOCHUTEIBLHOCTh OOIHOBPCMCHHOCTH.
38.MC,Z[JICHI/IC BpEMCHHU W COKpalICHUC

JUTAHEI




6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI
CBs3b MacChl C PHEPrUE€H U UMITYJIHCOM
6.4 CBOOOJHOW YaCTHULIbI. ODHEpPrus IOKOsS

CcBOOOIHOM YaCTHIIbI

KBAHTOBA ®U3UKA

DJIEMEHTHI KBAHTOBOM OITTUKU

®otonsl. Dopmyna Ilmanka cBs3M
7.1.1 9HEpruu (poToHa C €ro YaCTOTON. DHEPrHs

Y UMITYJIbC (JOTOHA

OTtkpbITHE u HCCIIEIOBAHUE
7.1.2 dotoadpdexra. OmpiTe A.I'. Cronerona.

3akoHsI poTtodddexra

YpaBHeHue OHHIITEHHA IS
7.1.3 dotoadpdexra.  «KpacHas  rpaHHIAN
dororddekra
7.14 Jasnenue ceera. OnwiTe! [1.H. JIeObenera
7.1.5 XuUMHUYECKoe JICMCTBHUE CBETa

TexHUYECKHE yCTpOUCTBA: (DOTOIIEMEHT,
7.1.6 dboTomaTumK, COJIHEYHAs Oarapes,

CBETOIUO/I

CTPOEHME ATOMA

Mopens atoma Tomcona. OnbBITE
7.2.1 Pesepdopaa o uccienoBaHuio CTPOCHUS

aToma. HHaHCTapHaSI MOJACJIBb aTOMa

Iloctynater  bopa.  M3snyuenue u
norjomeHne (HOTOHOB IIpHU TEPEXoie
7.2.2 aToMa C OJHOIO YpOBHS JHEPruM Ha
apyroi.  Buael  cnektpoB.  CrekTp

ypOBHCfI OHEPIrur aToMa BOAOpOJda

BoaHoBrle cBoiicTBa yacThl. BOJHBI Ie
Bporins. KopmnyckynsipHO-BOJIHOBOM
7.2.3
nyanusM. Jludpakius 5SIEKTpOHOB Ha

KpHUCTaJlax
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7.2.5

CnoHTaHHOE U BBIHYKJIEHHOE H3JIy4YCHUE.
YCTpoiicTBO M NPUHIIMIT PaOOTHI J1a3epa

TexHu4eCcKue yCTpOMCTBA: CIIEKTPAIbHBII
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBII

KOMITBIOTED

7.2.6

[Ipaktuyeckue pabotsl. Habmromenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOJAEHUS W PETUCTPAINH

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

7.3.3

OTKpBITHE  PAAUOAKTUBHOCTU.  OTBITHI
Pesepdopna mo ompeneneHuo cocraBa
paanoakTHBHOrO u3MydeHus. CBoiicTBa
anbpda-, Oera-, raMMa-u3JIyqdeHusl.
BrnusiHue pagMoakTUBHOCTH Ha JKUBBIC

OpraHU3MbI

OTkpplTHE  TpPOTOHa U  HEUTpOHA.
Hyxnonnas monens simpa ['eitzenbepra —
WBanenko. 3apsin sapa. MaccoBoe 4ucio

sapa. 3oTonsl

7.3.4

7.3.5

Anbda-pacna. DJIEKTPOHHBII u
MO3UTPOHHBIK  Oera-pacman. ['amma-
U3JIydeHUe. 3aKOH  paJMOaKTUBHOTO
pacmaja

OHeprus CBSI3M HYKIOHOB B  SJpE.

Snepusie cunbl. Jledekt macce sapa

7.3.6

Snepuble peakuuu. JleneHue M CHHTE3

aaep

7.3.7

Snepubii  peaktop.  TepmosiaepHbIit
cunte3. [IpoOiembl H  NEPCHIEKTUBBI
AJIEPHOM DHEPreTUKU. OKOJOTMYECKHE

ACIICKTHI ﬂﬂepHOﬁ OHCPICTUKU




7.3.8

OnemeHTapHble  4acThullpl.  OTKpbITHE
MO3UTpOHaA. (DYHI[aMeHTaHBHBIe

B3aUMOJICHCTBUA

7.3.9

TexHuueckne yCTpPOMCTBA: JO3UMETP,
Kamepa BuibcoHa, SAEpHBIM peakTop,

aToMHasa OoMOa

7.3.10

[Ipaktnueckue pabotel. HccnemoBanwme
TPEKOB YaCTHIL (mo TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3BEé3qHOTO0 HeOa. Co3Be3mus, SpKUE

3Bé3,£[BI, IITaHEThI, UX BUAUMOC IBUXXCHUC

Conneu”as cucrema. IlnaHeTsl 3eMHOU
rpynnbl.  [ImaHeThl-TUTaHTBI U WX
CITYTHUKH, KapJIMKOBBIC TUTAHETHI. MaJibie

Testa CoOTHEYHON CUCTEMBI

Coname, d¢orochepa u  armocdepa.

ConHeuyHast aKTUBHOCTh

8.4

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

3BE3/1bI, MX OCHOBHBIC XapaKTEPHUCTHKH:
Macca, CBETUMOCTb, paJinyc, TeMIIeparypa,
X B3aMOCBSI3b. Juarpamma
«CHEKTPAJBHBIA KJIacC — CBETHUMOCTbHY.
3Bé31pI IVIABHOM  IOCIEAOBATEIHHOCTH.
3aBHCHMOCTh «MAacca — CBETHMOCTEY IS

3BE31 IJIaBHOU IIOCIACA0BATCIIBHOCTHU

8.6

Baytpennee CTpoeHue 3BE3N.
CoBpeMeHHbBIE IIPEACTaBICHUS 0
HPOUCXO0XKICHUM U dBosroLny CoHIa U 3BE3A.

Jransl JKU3HU 3BE3]T

8.7

Mneunsii Ilyre — Hama [anakrtuka.
CnupanbHasg  cTpykrypa ['anmaktuku,
pacupeneneHue 3BE3N, Tasa U IIBLIN.

Ilonoxenue wu JABHIKXCHHEC COJ'IHIIa B




8.8

lamaktuke. Ilnockas u chepuyeckas
HOJICUCTEMBI I allaKTUKU
Tuner ranaktuk. PaguoranakThku H

KBa3apbl. YEpHBIE IBIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmmpenne BceneHHOM.
3akon XaO6ma. Pa3zberanue rajgakTHK.
Bospact u paaumyc BceneHnHoi, Teopus
bonpmioro B3peBa. Mogens  «ropsdeit

Bcenennoi». PenukToBoe nsnydeHue

8.10

Macmrabnas cTpykrypa BceneHHoil.
Mertaranaktuka. Hepeménnsie npo0iaembl

aCTPpOHOMUH




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxumes I'.4., bByxoBues b.b., Corckuit H.H.; nox
penakmueit [lapdentreBoit H.A. Akninonepnoe obmectBo «M3aaTenscTBo
«ITpocsenienue»

» ®usuka. 11 knacc. Maxuies I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdentreBoit H.A. Akuinonepnoe o0iectBo «M3aaTenscTBO

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. I'.A. Msxumes, M.A. TlerpoBa, C.B. CtennanoB ®usuka 10 k1. Y4ueOHUK.
®duzuka 10 xi1.: yueOHUK 1151 00111e00pa30BaTEIbHBIX

opranuzanuii. bazoseiit ypoBens. M.: Ipoda, 2025

2. A.I1. PermkeBuu. CoopHUK 3a1a4 1o pusuke. Mocksa, [Ipoda, 2005 - 2025
r.

3. Coophuk 3amad mmo ¢usuke 1 9 — 11 xmaccos. CocraBurens ['.H.
CrenanoBa. M.: «IIpocsemienue», 1996 r.

4. T".B. Mapkuna ®usuka 10 kiacc. [Toypounslie mansl no yueoHuky I'. 5.
MskuiueBa, b.b. byxoBuesa. B.: Yuurens.

5. BosikoB B.A. Iloypounslie pa3padotku o ¢uszuke. 10 kimacc. M.: Baxo.

6.COOpHUK TECTOBBIX 3aJIaHUMN ISl TEMATHYECKOTO U UTOTOBOTO KOHTPOJIS.



®wusuka 10 kmace. M.: «MuTemiexT-LienTpy.
7. C.M. Augpromeukus, A.C. CnyxaeBckuil. ®usuka. «KoHCTpyKTOp»
CaMOCTOSITEIIbHBIX M KOHTPOJIbHBIX padoT. 10 — 11 kmacchr.

[Tocobue s yuureneit. M.: [Ipocseiienue.

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B 1mkosie.

3 http://festival.1september.ru/articles/ - ¢hecTrBanb negarornyeckux uack
«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caidt mist yaureneid GU3UKU U UX YICHUKOB.

5 http://www.physics.ru/ - matepuasl Mo Gpusuke.

6 www . ege .edu.ru - uadopmarronHsii mopran EI'D.

7 http :// school - collection . edu . ru / - equnast kosutekius [{OPos,



