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AHHOTALUA

K padoueii nporpamme y4eOHOro npeamera «@u3znka»

PaGouas nporpamma yueOHoro kypca «Dusmnka» o0s3aTeIbHON MTPEAMETHON
obnactu «dusmuka» pazpadorana B coorBeTcTBUH ¢ myHKTOM 31.1 ®T'OC OO0 un
peanuzyercs 2 rojga ¢ 10 mo 11 knaccsl.

Pabouas nporpamma pazpabotaHa yuutesieM GU3UKU B COOTBETCTBUHU C
TIOJIO’KEHUEM O PabodrX MporpamMmax U OIpeaesseT OpraHu3aluio
00pa30BaTEeNbHON NEATEIBHOCTH YIUTEIEM B IIIKOJIE 110 ONPeAeIEHHOMY
y4eOHOMY TIpEIIMETY.

Pabouast mporpamma yuebHoro mpeameta «Pusnkay spisieTcs gactbio OOIT
00O, onpenenstoniei:

- COJIepKaHuE;

- IUTAaHUPYEMbI€ PE3yJIbTaThl (JINUYHOCTHBIC, METANPEIMETHBIE U TIPEIMETHBIC);
- TEMAaTUYECKOE TJIaHUPOBAHKE C YUETOM paboyell MporpaMMbl BOCIIUTAHUS U
BO3MOKHOCTBIO Hcniofib3oBanust OP/LIOP.

Pabouas mporpamma paccMOTpeHa Ha COBEIIAHUU METOINYECKOT0 0ObEeTUHEHMS,
COIJIACOBAHA C 3aMECTUTEIIEM TUPEKTOpa M0 yu4eOHO-BOCIIUTATENIbHON paboTe 1
yTBepxkaeHa nupekropom MbOVY-Apnonckon COLLL.

28.08.2026 .
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AHHOTALIUSA
K pa0oueit nporpamMme y4eOHOro npeamera «®@usuka. bazosblii ypoBeHb»

PaGouas nporpamma yueOHOTO Kypca «DPusnkay 00s3aTeIbHON TPeIMETHON
obnactu «Pusuka» pazpadboraHa B cooTBeTcTBUU ¢ MyHKTOM 31.1 ®T'OC OO0 un
peamm3yercs 2 roga ¢ 10 mo 11 knaccst.

Pabouas nporpamma pazpabotaHa yuutesieMm GU3MKU B COOTBETCTBUU C
MIOJIO’KEHUEM O PaboUUX MporpamMmax U OIpeaessieT OpraHu3aluio
00pa30BaTeNbHON NEATEIHHOCTH YIUTEIEM B IIIKOJIE 1O ONPeAeIEHHOMY
y4eOHOMY TIpEIMETY.

PaGouast mporpamma yuebHoro npeamera «dusnkay spisietcs gactbio OOIT
000, omnpenensroe:

- COJIEpKaHUE;

- IUNTAaHUPYEMbI€ PE3yJIbTaThl (JINUHOCTHBIC, METANPEIMETHBIE U TIPEIMETHBIC);

- TEMAaTUYECKOE TJIaHUPOBAHKE ¢ YUETOM paboyell MporpaMMbl BOCIIUTAHUS U
BO3MOXKHOCTBIO Hctioiab3oBanus DOP/IOP.

Pabouast mporpamMma paccMOTpeHa Ha COBEIIAHUN METOJIMYECKOTO 00bEeTMHEHNS,
COTJIacOBaHa C 3aMECTUTEJIEM JUPEKTOpa MO y4eOHO-BOCTIUTATEIbHON paboTe u
yTBepxaeHa qupekropom MBOVY-Apnonckoit COLLL.

28.08.2026 .
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IHosicHuTeILHAS 3aNIMCKA y4e0OHOro npeaMeTa, y4e0HOro Kypca

1. Pabouass mporpamMma mo yudeOHOMY NpenMery, ydeOHomy Kypcy «Duszukar»
COCTaBJICHA Ha OCHOBE:

- denepanbHoro 3akoHa Poccutickoit deaeparuu ot 29.12.2012 r. Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deneparuny;

- IIpukaza MunucrepctBa npocsenienus Poccuiickoit @enepauun ot 18.05.2023
Ne 371 «O6 ytBepxkaeHun (eaepanbHOl 00pa30BaTENbHON MPOrpPaMMbI CPEIHETO
obmero o6pazoBanus» (3apeructpupoBan 12.07.2023 Ne 74228) (mna 10-11
KJIACCOB);

- IIpuka3za MunucrepctBa npocsenienus Poccuiickoit @enepanuu ot 18.06.2025
No 467 «O BHeceHMM HW3MEHEHUHW B HEKOTOpbIe NpuKa3bl MHUHHUCTEpPCTBA
oOpazoBanusi u Hayku P® um MwunucrepcrBa mnpocsemieHusi P®, kacaromuecs
denepanbHbIX TOCYJApPCTBEHHBIX O00pa30BaTENbHBIX CTAHIAPTOB HAYAIBLHOTO
00111ero 1 OCHOBHOTO OOIIETO 0OpPa30BaAHUSY.

- Konuenuuu mnpenogaBanusi ¢usuku B Poccuiickoit @exaeparuu (yTBepxkKAcHA
pacnopspkenuem IIpaButensctBa Poccuiickonn  ®@enepamuuor 9 anpensa 2016 ¢
Ne 637-p);

- [Iporpammel Bociutanust MbOY-Apnonckas COLI na 2026-2027 yueOHbIi To1;
- YueOnoro miana MbOVY-Apnonckas COILLI va 2026-2027 y4eOHbBIM roj;

- 'ogoBoro kanengapaoro yueoHoro rpadguka MBOY-Apnouckas COII na 2026-
2027

y4eOHBIN roJ;

- Ilonoxenus o paboueii nporpamme MbBOY-Apnonckas COILI;

2. Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) HA YpPOBHE CpEIHEro OOIIEro
oOpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJIEINIO), B
11 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).

3. PaGouas mporpaMmma co3jiaHa Ha OCHOBE Y4eOHO-METOIMYECKOT0 KOMILIEKTa

4. llenp n 3amaun u3ydyeHus: yueoHoro npeamera «Dusukar»

OCHOBHBIMU TIEJISIMU U3y4EeHHS (PUZUKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

e (QopMupOBaHHWE HHTEpPECa W CTPEMJICHHS OOYyYaIoImUXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIICKTYalIbHBIX W TBOPYCCKUX
CIOCOOHOCTEM;

e pa3BUTHE MPEJICTABICHUN O HAYYHOM METOJIe TIO3HAHUS B (DOPMHUPOBAHHE
MCCJICJIOBATEIILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBIICHUSIM;



e (dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylibTara H3y4YCHUS
OCHOB CTPOEHHS MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

e (GopMHpOBaHHE YMEHUH OOBICHATH SBJIEHUS C HCIOJIb30BAHUEM
(U3HYECKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

e (dopMHpOBaHUE TPEACTABICHUN O poiu (HU3UKU ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHue 3TuX 1elield oOecreunBaeTcsl pelleHueM CIEAYIOIMX 3ajad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpETHET0 O0IIero o0pa3oBaHus:

e TPHOOpPETEHWE  CHCTeMbl  3HaHMK 00  o0mmX  (QU3HUYIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMHKY, KBAHTOBYIO (HU3HKY U
3JI€MEHTBI aCTPOPU3UKHY;

e (GOpMHpOBaHHE YMEHUH MNPUMEHITb TEOPETHUUYECKUE 3HAHUA I
OOBsCHEHHS] (PU3NYECKUX SBJICHUW B TPUPOAE € JUJIST TPHHITHS
MIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOU KU3HU;

e OCBOCHHME CIOCOOOB pEIICHUS pa3IMYHBIX 3a/7ady C SIBHO 3aJaHHOU
bu3nyueckoil MOAENbI0, 3aJad, MOAPA3yMEBAIOIIUX CAMOCTOSATEIbHOE
co3anue (HU3MIECKON MOJIENH, aIeKBATHOW yCIOBUSM 3a/1a4u;

e TIOHMMaHWE (PU3NYECKUX OCHOB W TIPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHMSIHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJIAJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHMUSI U IPOBEICHUS
¢u3nYeCKuX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpeTaluud HH()OpMAaIHH,
ONpelEeIeHUs JOCTOBEPHOCTH ITOIYYEHHOTO PE3YJIbTATa;

e CO3JaHHUE YCIIOBUU JUIsl pa3BUTHS YMEHHUN MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Conepxxanne mporpamMmbl 10  (GU3WKE HampaBlieHO Ha (GOpPMHUpPOBAHUE
€CTECTBEHHO-HAYUYHONW KapTHHBI MHpa obyuarommxcss 10-11 kimaccoB mpu
o0yueHun ux ¢usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSATEILHOCTHOIO
noaxona. Ilporpamma no ¢usuke coorserctByer TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXKe YYUTHIBACT HEOOXOAMMOCTh pPeaU3aIlUU MEKIPEIMETHBIX
CBA3ed (UBMKM C €CTeCTBEHHO-HAy4YHBIMU YyYE€OHBIMU TpenMeramu. B Hel
ONPENENSIOTCA OCHOBHBIE 1I€NIM M3y4YeHUs! (U3MKU HAa YPOBHE CPEAHEro OOLIEro
00pa3oBaHusl, TJIAHUPYEMBIE PE3YJbTAaThl OCBOCHUSI Kypca (PU3MKU: JTUYHOCTHBIE,
MeTaInpeIMEeTHBIC, TPeIMETHBIC (Ha 6a30BOM YPOBHE).
[Iporpamma 1o gpu3uke BKIIOYALT:



e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (U3MKHU Ha 6a30BOM YPOBHE, B
TOM YHCIIe IPEIMETHBIE PE3YJIbTATHI MO I0JIaM 00yUYEHUS;

» couepkaHue yueoHoro npeamera «dusuka» no rogam o0yyeHus.

®du3nka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyHas B
KayecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHUi 00 okpysxarorieM mupe. [IIKoapHbIN Kypc GU3HKK — CHCTEMOOOpa3yIoIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJbKY (pU3MYEeCKre 3aKOHbI
JexaT B OCHOBE IIPOIIECCOB U SIBICHHM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
¢usnueckoit reorpadueir u actpoHommen. Vcmonap3oBaHME W AKTUBHOE
npUuMeHeHne (QU3NYECKUX 3HAHUM  OmpenensieT XapakTep M pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIy4YeHUS HOBBIX MAaTE€pHaJOB C 3a/JlaHHBIMU CBOMCTBAMU M APYIHX.
N3yueHne ¢Qu3MKM BHOCUT OCHOBHOW BKJIAaJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAYYHOW KapTUHBI MHUpa OOydYarommuXxcs, B (HOPMUPOBAHHE YMEHUU TPUMEHSTH
HayYHBI METOJI IO3HAHMSI TP BBIITOJIHEHUU UMH Y4EOHBIX UCCIIEJOBAHU.

B ocHoBy kypca ¢uzuku JUisi YpOBHS CpelHEro oOIiero oOpa3zoBaHUs
NOJIOKEH pAl UAEH, KOTOpble MOXXHO paccMaTpuBaTh KakK MPUHLMIBI €0
OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISAETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3iejoB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW MmaTepuan Kypca (pusuku
o0beIMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
(opMupoBaHUE MPEICTAaBICHUN O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanusi NOpearnoiaraeT HCIOJIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaTIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢uzukun ¢ pa3BuTHeM oOOIIeCTBa, a TaKke C  MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMH UM SKOJIOTMUYECKUMHU MTPOOIEMaAMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢dusuku  mpegmosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TE€XHMUYECKHX M TE€XHOJOTUYECKHUX MPHUIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercss MOCPEIACTBOM BBEIACHUS JIIEMEHTOB
coliepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTMH, a Takke O0O0CYKIeHUs
npo0JIeM palliOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

CTep:KHEBBIMU DJIEMEHTAaMHU Kypca (PU3MKM HAa YPOBHE CPEIHETO OOIIero
oOpa3oBanus sBIAIOTCS (pusmdeckue Teopuu (HopMHUpOBaHUE TPECTABICHUN O
CTPYKTYpE MOCTPOCHUS (U3HUECKOM TEOpHH, posii (hyHIaMEHTAIbHBIX 3aKOHOB U



OPUHLMIIOB B  COBPEMEHHBIX INPEJACTABICHUAX O IMPUPOJE, TIpaHUIaAX
OPUMEHUMOCTH TEOpPUHM, MJIS OIUCAHUA €CTECTBEHHO-HAy4YHBIX SIBIICHUH U
MIPOIIECCOB).

CucTeMHO-eSITEeNIbHOCTHBIN MOJAX0A B Kypce (PU3WMKHU pearn3yeTcsl Mpexe
BCEro 3a CYET OpPraHM3alUU 3KCIEPUMEHTAIBHON JEesTeNTbHOCTH O0Yy4YaroUIuXCH.
st Ga3oBoro ypoBHSI Kypca (U3MKM — OTO HCIOJIb30BAHHE CHCTEMBI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIAOOpPaTOpPHBIX padorT,
KOTOpBIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YYEHUYECKHUX
NpaKkTUYECKUX paboT. BhijeneHue B yka3aHHOM IepedyHe JIabopaTOpHBIX padoT,
OPOBOJAMMBIX JIJIi KOHTPOJSL UM  OLIEHKH, OCYIIECTBISIETCS y4aCTHUKaMU
0o0pa3oBaTeNbHOTO TMpollecca HCXOAs M3 OCOOEHHOCTEH IUIaHUPOBAaHUS U
ocHalleHust kabunera @u3uku. Ilpu »>TOM obOecrieunBaeTCs OBJIAJICHUE
00y4JaromUMHUCSl YMEHUSMU TPOBOAWTH KOCBEHHBIE W3MEpPEHUSs, HCCIECAOBaHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIMYMH M TOCTAHOBKY OINBITOB IO MPOBEPKE
PEJIOAKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENSAETCA PEUICHUI0 pacYETHBIX M KaueCTBEHHBIX
3amay. [Ipu 3TOM Anst pacd€THRIX 3a7a4 MPHOPHUTETOM SBISIOTCS 33Ja4H C SIBHO
3aJJaHHOW (PU3UUIECKON MOJEIBIO, MO3BOJISIIOIINE IPUMEHITh N3yUYEeHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaK U HWHTErpupys 3HAHHUS U3
pa3HbIX pa3zenoB. [[s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (U3MUYECKUX SIBICHUH M TIPOIECCOB B OKpY)KAIOIICH
XKU3HH, TpeOyromme BbhIOOpa (PU3MUECKON MOAENH ISl CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIeUYeHHI0 YydeOHOTo Tpoliecca 0a3oBbI ypOBEHb Kypca
(bU3UKN HA YPOBHE CpeaHEro o0IIero o0pa3oBaHusl TOJHKEH U3YU4aThbCsl B YCIOBUAX
IpeIMETHOrO0 KaOuWHeTa (PUM3MKM WA B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAyYHOTO Iukia. B kaOuHere (Qu3uMku AOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyJAOBaHWE JJIsS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme o (pU3MKe YYEHHYECKHX MPAKTHUECKUX padOT U JIEMOHCTPAIMOHHOE
obopyoBaHUeE.

JlemoHCcTpanoHHOEe  000pyZoBaHue (OpMHpPYETCST B COOTBETCTBHH C
OPUHLKAIIOM MHHUMAJbHOM JIOCTaTOYHOCTM M  OOECHeurBaeT IOCTAHOBKY
NEPEUUCIEHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlMUA s
UCCIICJIOBAHMSI ~M3yYaeMbIX SIBJICHHMA ©  TPOIECCOB, OMIMPUYECKHX U
(byHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe o0OOpyAOBaHWE ISl YYEHUYECKHX MPAKTUYECKUX padoT
(dopMupyeTcss B BHJE€ TEMaTHUYECKHMX KOMILIEKTOB M OOeCleyrBaeTcsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JAByX oOydaroummxcs. TeMaThuyeckue KOMIUIEKThI



7a00paTOpHOTO OOOPYIOBAHUS JOKHBI OBITh TMOCTPOEHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE [IU(POBBIX J1a0OPATOPHUIA.

[Ipemymaraemerii B mporpamMme 1o GU3WKE TEPEUYCeHb JTa0OpPaTOPHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeeHUsT J1a0OPaTOPHBIX pPabOT M OMNBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



Ilnanupyembie pe3yjbTaThl Y4eOHOr0 NMmpeamMera, Kypca y4e0HOro
npeaMera, yueOHOro Kypca

OcBoenne ydeOHOTO Tpenmera «®Du3nWKa» Ha YPOBHE CPEIHErO OOIIETo
obpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECICUHTH JOCTHKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3VYJIbTATEI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS yueOHOro mpenmera «Du3nukay JOHKHBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WUIMEN JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIHUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA W OMbITA JIESITEIBHOCTH B IPOLECCE pPealn3ali OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUIMH 00yJarONIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUNCKOr0o OOIIEeCTBa;

OPUHATHE  TPAAUIIMOHHBIX  OOINEYETOBEUYECKMX T'YMAaHHCTHUYECKHX U
JEMOKPATUYECKHUX [IEHHOCTE;

FOTOBHOCTh BECTH COBMECTHYIO JCSATEIIBHOCTh B MHTEpPECAX TPaXJaHCKOIrO
oO11ecTBa, y4acTBOBaTh B CAMOYIPaBIECHUH B 00pa30BaTeIbHON OpraHU3alIiiy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUYCHUEM;

FOTOBHOCTb K T'YMAaHUTApHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WUJICHTUYHOCTH,
MIaTPUOTHU3MA;

LICHHOCTHOE OTHOILIEHUE K TIOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
NESTEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKJIKOUYAsi 3CTETUKY HAYyYHOI'O TBOPYECTBA,
npucyiero Gu3nyecKkon Hayke;



5) Tpy10BOI0 BOCIMTAHMS:

UHTEpPEC K pa3IMyHbIM cdepam npodhecCHOoHANbHOU JeATEIbHOCTH, B TOM
YUCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOM KYJIbTYphl, OCO3HAaHHE TJI00aTBLHOTO
XapakTepa 3KOJIOTMYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacuipeHrde OmbITa JEATEIbHOCTH JKOJOTHMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBHUKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YyHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOIIECCe
u3ydeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W AKTyaJIU3UpoOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh UEIH ACATEIbHOCTH, 3a/1aBaTh IAapaMETPbl U KPUTEPUU HX
JIOCTHIKCHHS,
BBIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(U3UYCCKHX SIBICHUSAX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHajau3a WMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSIX  PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHeE AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIKOYEBBIMU IMOHATHUSMH U METOAAMHU
dbu3nuecKoi HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM EITeIbHOCTH
B o0nactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUSA, NMPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHHS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlNY, MPEOOPa30BaHUIO W TMPHUMECHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/IaHMH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATE TPUYMHHO-CICACTBEHHBIE CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THUINOTE3y ©€ peIIeHUs, HaXOIAUTh apTYMEHTHI MJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApAMETPhI U KPUTCPUU PEIICHHUS;

aHAJIM3MPOBATh TIOJYUYEHHBIE B XOJIE pEIICHUS 3aJa4ud  PE3yJIbTaThI,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI M 3a/1a49H, JOIYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pab6ora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WHPOpMAINUK (U3HUYECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W WHTEPIpETANi0 WH(OOPMAIMKA Pa3TUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpeJCTBa  WH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOICHHEM TpeOOBaHWA HPTrOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI, pPECypcocOepexeHus, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliu.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSI4ath
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM 0OLIUX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJIeHa KOJUICKTHBA,

NPUHAMATh II€TH  COBMECTHOM  JIATEIBHOCTH, OpPTraHU30BHIBATH U
KOOPAMHHUPOBATh JIEHCTBUS TO €€ IOCTHIKCHHMIO: COCTAaBJATh IUIAH JCWCTBUH,
pachpenenartb poid C y4y€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXKJIOTO YYacTHHKA KOMAaHIbI B
OOIIHiA pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TPOEKTHI, OICHUBaTh HWACH C TO3UIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETHYECKOE TOBEJEHUE B Pa3IMYHbIX
CUTYAaIIUX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTaBJIATh IIAH PEIICHHUS PAacyE€THBIX M KadueCTBEHHBIX
3a]1a4, IJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmIMpsATh paMKH Y4E€OHOTO MPeaAMETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHMI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTrb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMHA B 00IacTU
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU Ui OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHus;



yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPHUHUMATh PEIICHUS II0 HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHMX TIPH aHAIM3E pPe3yIbTaTOB
NESITENHHOCTH;

IPUHUMATH Ce0s, TOHMMAas CBOM HEJIOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHTBl JPYTUX TIPU aHaJIu3e pe3yJbTaToB
NEeSATENHHOCTH;

NPU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporecce moCTHKEHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUS Yy OOyYarONIUXCs
COBEPIIICHCTBYETCS AMOITMOHAILHBIN HUHTEJIICKT, IIpEATOJIaratoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0e;

CcaMOpEeryJIMPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTPEMJICHUE K JTOCTHXKCHUIO 1ETH U
yCIexy, ONTHMM3M, WHUIMATUBHOCTb, yMEHHE JCHCTBOBATh HMCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIIECH CITIOCOOHOCTh MTOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peIiaTh KOHPIUKTHI.

IMTPEAMETHBIE PE3VJIbTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHble pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YYaIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MeCTO (PU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIEH:
MaTepuaibHasi TOUKa, MHEpLUaJIbHas CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCAIBHBIN I'a3, MOJIEIU CTPOCHMS I'a30B, KUAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsj] NPy PEIICHUH PU3NYECKUX 3a]1ay;

pacnio3HaBaTh (PU3NYECKHUE SBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHWMKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOCHMS BELIECTBA U



JIEKTPOJUHAMUKHU:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYKHOCTHU, HHEpLHS,
B3auMojielcTBue Tel, nuddy3us, OpOYHOBCKOE JBHXEHUE, CTPOCHUE KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArpeBaHUM (OXJIAKIEHUN ), TEIIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAUIM3alus, KUIICHHE,
BJIKHOCTbh BO3/lyXa, IOBBIIICHUE TABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBSI3b MEXIy M[apamMeTpaMy COCTOSIHHMS rasa B H30Mpoleccax,
AJEKTpU3aLus TEJl, B3aUMOJEHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3Yys (PU3NUECKUE BEIUYUHBL:
KOOpJMHATa, MyTb, NEPEMEIIECHHE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTCHUUAJIbHAS DHEPIUs, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUII CMBICT HMCHOJBb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M €IMHHIIBI,
HaXOAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTUYECKOro JIBHKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA((DUIIMEHT TMOJe3HOTO JEWCTBUS TEIUIOBOTO JIBUTATENs; MpPH OMUCAHUU
OPaBUWJIBHO TPaKTOBaTh (U3MYECKUH CMBICH MCHOJb3YEMbIX BEJIIMYMH, HX
0003HAUEHHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIUYUHY C APYTUMU BEIHMUNHAM;

ONKCBIBATh U3YUYECHHBIC 3JIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsij,
AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, PA3HOCTh MTOTEHLIHAJIOB;
OpU ONHCAHMM TNPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOIb3YEMBIX
BEITMYMH, WX OOO3HAYCHHS W CIUHHUIIBI; yKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIUYHHY C APYTUMH BEIMUUHAMY;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCIONB3YS (HU3HUUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW OJHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHIUIN CYNEPNO3ULIUUA CWJI, MPUHIUI PABHONPABUS HHEPLHHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOTO JBUXKEHUS MOJEKYI C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pas3indarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, MNpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUsS UX OE€30MACHOTIO MCIIOIb30BaHMS B
IIOBCETHEBHOM KU3HH;

BBIMIOJHATh JKCHEPUMEHTHI 0 HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU HTOM
GopMmynupoBaTth mpoOieMy/3ajady M TUIOTE3Y Y4eOHOro HKCIEpPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O00OpYAOBaHUS, MPOBOAWTH OMBIT U
bopMyIHpPOBATH BHIBO/IHI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OIIEHKH MOIPEUIHOCTEN U3MEPEHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (DU3MYECKUX BEJIUYUH B
BUie Tabnuil U TpaduKoB, JAeJIaTh BBIBOABI IO Pe3yJibTaTaM HCCIIEA0BaHNUS;

co0nroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HUCCIEI0BAaHUN B
pamMKax y4eOHOTO DSKCIEepHMMEHTa, Y4eOHO-MCCIeNOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemate pacu€THble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIENblo,
UCTIONB3Ys (hM3MUeCKHe 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJMMBIE ISl €€ pelleHHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
NOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3a7a4: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO
[ETIOYKY PAaCCYXJACHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCTIOJb30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJa4y  COBpPEMEHHbBIC
UH(GOPMALIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTABJICHUS yYeOHOW U HAyYHO-IOMYJISIPHON MH(pOpMAIUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHil;

UCTIONb30BaTh TEOPETUYECKHE 3HAaHWs MO (PU3UKE B MOBCEAHEBHOW JKU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaILlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTath B TpYyIIE C BBHIIOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, PAlMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHUIA:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJh aTOMHOTO Sifpa MpU pPEIIeHUU (PU3UIECKUX
3ajad;

pacro3HaBaTh (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MArHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsl, SJEKTPOMArHUTHBIE KOJeOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETa, OTPAXKEHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alMs  CBETa, JUCIEPCHUS CBETa,
dboToanexTpuueckuit 3gdext (poToadPdexT), cBETOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Yys (PU3MUYECKUE BEIUYUHBIL:
AIEKTPUYECKUIN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANpPSKEHUE, DJICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIAs CUiIa, paboTa TOKa,
WHIYKLIHMS MarHUTHOTO TMoJs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTB
KATYIIIKW, SHEPrus JJIEKTPUYECKOTO M MArHUTHOTO TMOJed, MEPHoJl U YacToTa
KoneOaHuii B KojebaTenTbHOM KOHTYpE, 3apsil M Ccuja TOKa B TMpoIecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKas CWJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUECKUU
CMBICTI HCIIOJB3YEMbBIX BEJIMYMH, MX OOO3HAYeHUS M EIAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJIECHUS M MPOLECCHI, HUCIOIb3YS
bu3ryuecKkrue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI M



4acTOTa CBETA, SHEPTUS U UMIYJILC (OTOHA, MIEPUOJI TIOypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIJIep, NpU OINHUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUYECKHN CMBICI
UCIIOIb3YEMbIX BEJIWYUH, MX OO0O3HAUCHUS] M €IUHMIIBI, yKa3blBaTh (DOPMYIIbI,
CBSI3bIBAIONIME JaHHYI0 (DU3UYECKYI0 BEIUYUHY C JPYTUMHU BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUINHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONB3Ys (U3HUUECKUE
3aKOHBI W MPUHIMIBL: 3ak0H OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeILHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOH Jkoyis—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHYKINH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHHE OWHINTEHHA s doTodrddexra,
3aKOH COXPAaHEHUs SHEPrUH, 3aKOH COXPAHEHHSI UMIIYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUs MacCOBOT'0 YHCIHA, MocTynaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOE BBIPAKECHHE H YCJIOBHUS (TPaHUIBI, OOJACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJISI POBOAHUKA
C TOKOM, cuJjibl Ammnepa u cuiibl Jlopenna;

CTPOUTh U OIHCHIBATH HM300pAKEHUE, CO3[aBaEMO€ IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 UCCIIENOBAaHUIO (DU3UYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOieMy/3agady M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIONKEHHOTO OOOPYJIOBaHUS, MPOBOAUTH OIBIT U
(dbopMyIHpOBaTH BHIBOJIBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BETUYHH, MIPU
ATOM BBIOMpaATh ONTUMAJIBbHBIA CIMOCOO0 W3MEPEHUS U HCMOJb30BaTh HM3BECTHBIC
METO/bI OLICHKH MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYHWH C HCIOJIb30BAaHUEM
NPSIMBIX M3MEPEHUH: MPU HSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEIUYMH B BUAE TAOJUIl U
rpadMKoOB, JeJIaTh BBIBOABI [0 PE3yIbTaTaM MCCIICIOBAHUS;

coOnroaaTh mpaBuia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCICIOBAHUMN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIbCKOW W IMPOEKTHOU
NESITETLHOCTH C HCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOIO
000pyI0BaHUS,

pemiatb pacu€THble 3aJayd C SBHO 3aJJaHHOM (DU3MYECKON MOJENbIO,
UCTIOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIMIIBGI, HA OCHOBE aHAM3a YCIOBUS 3a/1a9n
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUYECKHE BEIMYMUHBI U (POPMYIIHI,



HEOOXOAMMbIE JUIsl €€ pelleHus, NMPOBOJUTh PAcu€Thl M OLIEHUBATH PEaIbHOCTh
IOJIy4YEHHOT0 3Hau€HUs (PU3NUECKON BEIINUUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHNUS,

UCIOJb30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y IPEICTaBIICHUsS YYEOHOW M HAay4YHO-MOMYJSPHON MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH(OPMAILIUIO;

OOBSCHATh MPHUHLMIIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX O€30MACHOIO MCMOIb30BAaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOIECCOB OKPY)KAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JUtst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAaHEHUS 3J0POBbsSl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPYXAIOIIEH Cpee;

paboTaThb B TIpyNIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUTAaHUPOBATh padOTy TPYNIbl, palMOHAIBHO paACHpEAeiaTh OO0S3aHHOCTU U
IUTAHUPOBATDH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBaTHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE pACCMaTPUBAEMOM TPOOJIEMBI.



Conep:kanue y4eOHOro mnpeaMeTa, Kypca Y4eOHOro mpeaMera,
Yy4eOHOro Kypca(B TOM 4YHCJI€ BHEYPOUYHOH JAeATEJbHOCTH),
Y4eOHOr 0 MOIYJIst

10 KUIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 O3HAHUA

®usnka — Hayka o mpupone. HayuyHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Pomnb DJKCnepuMeHTa M TEOPUM B INPOLECCE TMO3HAHUS IPUPOJBIL.
DKCHEpUMEHT B (PUBHKE.

MopenvupoBanue (pu3MYeCKUx SBJICHUM M TpoiieccoB. HayuHble THIOTE3HI.
®duznyeckrue 3aKOHbI U TeOpUH. ['paHUIbI TPUMEHUMOCTH (DU3UUECKUX 3aKOHOB.
[IpUHIUIT COOTBETCTBUA.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MHPA, B TPAKTUYECKOMN AEATEIBbHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHbBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABukeHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOTO JBUXKEHHS.
Cucrema otcuéra. Tpaekropusi.

[Tepemernienue, cKOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHHUE MAaTepUajbHOW TOYKHM, UX MNPOEKUUMHU HAa OCH CUCTEMbI KOOPJIHHAT.
CiioxeHune nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpsAMOJUHEHHOe nBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, IYyTHU U MEpPEeMEUICHUS
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBobOosiHOE TIasieHne. Y CKopeHue CBOOOHOTO TaieHus.

KpuBonuneiinoe  nBuwxeHue. J[BMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPYXHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHENHAA
ckopoctb. [lepuon u yactora obparnieHus. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBIDKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TTepeadun.

Llemoncmpayuu

Mogens cuctembl OTCYETA, WILTIOCTPAUMs KUHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpazoBaHne IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pPa3pe’KEHHOM MPOCTPAHCTBE.



HaGnronenue nBuxeHus Tena, OpPOIIEHHOrO MOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpagnenue ckopocTu pu ABHKEHUH IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenne HEPAaBHOMEPHOTO ABUKEHHS C LIEJIbIO OMPENIEICHUS] MTHOBEHHOMN
CKOpOCTH.

HccnegoBanne COOTHOLICHUSI MEXAY IYyTAMHU, MPOWIECHHBIMHA TEIOM 3a
MOCJICIOBATEILHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOU CKOPOCTBHIO, PABHOW HYJIIO.

N3ydenune ABUKEHHUS IIAPUKA B BA3KOM KUAKOCTH.

N3yueHne nBUXKeHUS Tella, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHuun  otHocurenbHOCTH  [anmunes. lIlepBwii  3akoH  Hbrotona.
HNuepuuanbHpie CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon HeroToHa
JUI MaTepUaJIbHOM TOUKHU. TpeTuii 3aKkoH Hbr0TOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumima Tsokectr. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. Koaddunuent tpenus.
Cuita conpoTUBIICHUS IPU IBUKEHUU TEJa B )KUJIKOCTH WM rase.

[TocTymarenbHOE U BpalaTeabHOE IBIKEHHE a0COIOTHO TBEPIOTO Tea.

MoOMEHT CcHJIbI OTHOCHUTENIBHO OcCH BpamleHus. [lnedo cumbl. VYcioBus
paBHOBECHS TBEPJIOTO TEIIA.

TexHn4eckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHHE UHEPLIUU.

CpaBHeHUE Macc B3aMMOAECHCTBYIOMINX TEI.

Bropoi 3akon HeroToHa.

N3smepenue cuit.

CroxeHue CcHil.

3aBUCUMOCTH CUJIBbI YIIPYTOCTU OT AehOpMaIiui.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcoBust paBHOBECHUS TBEPAOTO Tea. Bubl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3yuenune aBuxeHus: Opycka 1o HakJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT ux Jfedopmariuu.

UccnegoBanne ycnoBHil paBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAallCHUS.

Tema 3. 3axkonvt coxpanenusn é mexanuke

Nmnynbec mMarepualibHOM TOYKM (Tena), CUCTEMbl MAaTEPHUAIbHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHHWE HMITYyJIbCAa TeJla. 3aKOH COXPAHEHHS MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUH.

[TorenunanbHas SHEPrusl. [ToTenunanbHas SHEPrus yIOpyro
nedhopMupoBaHHON  mpykuHbL.  [loTeHIManpHas  dSHeprus Tena  BOIM3HU
MMOBEPXHOCTH 3EMJIH.

[loTteHuumanbHple W HENmOTeHIMalbHble  cuibl.  CBs3b  pabOTHI
HEMOTEHIIMAIBHBIX CHUJ C M3MEHEHUEM MEXaHMYECKOW JHEPrUuM CHUCTEMBI Tell.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHUSI.

TexHu4yeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBHKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexo mOTeHIIMATILHON YHEPTUN B KHHETHYECKYIO M 0OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbomul

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHUEM MEXAHMUYECKOW HHEPTuu
TeJla Ha IIPUMEPE PACTSIKEHUS] PE3UHOBOTO KTy Ta.

Pa3znen 3. MosekyasipHas pu3uka 4 TEPMOAUHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW T€OPUU M UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmxkenue. Juddysus. Xapakrep IBHXKEHHUS U
B3aMMO/JICMCTBUSI 4YaCTHUI[ BeniecTBa. MoOJenn CTPOEHHUsS Tra30B, >XKUIKOCTEH U
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeei. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHEN KWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasa. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OmnbIThl 10 TP PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopens, HIuTFoCTpUpyonas Mpupoay JaBICHHUS ra3a Ha CTEHKU COCYya.

OneITEl, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0b!I €€ n3meHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenavu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEITIOTH NpH TEIIONEepeaaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOJAMHAMHUKH.
[IpumeHenne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuky. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUIOBBIX  MAlIUH.
[Ipeobpa3oBanus SHEPruu B TEIUIOBBIX MamuHaX. KoadduiueHT mone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo um ero kodpduumMeHT moie3HOro
NEUCTBHUA. DKOJIOTHUECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpPruM Teja MpPU COBEPIICHHH pPadOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOAEMOHCTPALINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphl) Teja Ipy Tersionepeaye.

OnpiT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoi TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Vcnapenue u kumneHue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HacblmieHHbId map. YjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTayi3aius. Y aeibHas Tersiora miasienus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHruueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

Crioco6b! U3MEpPEHUSs BIIAKHOCTH.

HaGnronenue HarpeBanust v MiiaBJieHUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmuusie padomul

N3mepeHrie OTHOCUTENIBHON BIAaXHOCTH BO3/1yXa.

Pa3znen 4. JDiaeKTpoaMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anus Ten. ONEKTpUYEecKud 3apsan. JIBa BuAAa 3IEKTPUYECKHX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKUA W MOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil aneKTpUYecKuil 3aps.
Onekrpuueckoe mnone. Hanpspk€HHocTe  dnekTpuueckoro moisd.  [IpuHnumn



CYIIEPIIO3ULINMN DJIEKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabora cun  anektpocratmdyeckoro  mosis.  [loreHuman.  PasHoOCTh
MOTECHIMANOB. [IpOBOAHMKM © JUANEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHULIAEMOCTb.

DnekTpoéMKkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHIAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUECKasl 3allluTa, 3a3e€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  DJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUuyecKoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MIpUMECHAas MPOBOJIMMOCTb
oJIynpoBOgHUKOB. CBOMCTBaA p—n-niepexoa. [TomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEUYEHUsS U MaTepuaa.

CmenianHoe COeIMHEHNE MPOBOJHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenune cMEmaHHOro COEINHEHUS PEZUCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QYHKIHA,
napabona, runepbosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TeII000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHNE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH WU



ra3oB, 3JIEKTPHUYECKHE CBOMCTBA METAJUIOB, B3JEKTPOIUTHUYECKAs AUCCOLMALINS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIMHUKHA, HCMOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArpPEBATEIbHbBIC pUOOPHI,
AIEKTPOOCBETUTEBbHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

[ToctostHHble  MarHuThl.  B3anMoOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMHU. lIpuHoun cyneprnosuuuu
MAarHuTHBIX TMOJed. JINHMM MarHUTHOM MHAYKUMU. KapThHa JAWMHWUNA MarHUTHOU
VHYKIWAH NOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa InHMHUNA WHAYKIHU
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MO1yJib U HaIlPaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenria.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nanexktpuueckoe Tmosie. ODIEKTPOJBIXKYILIAs Cula HHIYKIUU B
IIPOBOJIHUKE, IBHKYIIEMCS ITOCTYIIATENIBHO B OJJHOPOAHOM MArHUTHOM II0JIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS — CHJA
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTapPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Henctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKUIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUsI HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pasnen 5. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONE€0AHUSA

KonebarensHast  cucrtema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonnyeckue konedanus. Ilepuoa, wacrtora, ammumryga v (aza KoneOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUSI B
UJCAIbHOM KOJI€OATeIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrHH B UJCAIBHOM KO0JIeOaTeIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyXIeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHuUs.

[lepemennpiii  TOK. CUHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTMUECKUE PUCKHU TNPHU MPOU3BOJACTBE AeKTposHepruu. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTponepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOOAHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUM PE3UCTOpa, KaTyUIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPAa.

Mopens TMHUY NEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 ITOCIEA0BATENBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctsb
pacnpocTpaHeHHsi W JJMHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMJICHHUE, MOoJsipu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkaya 37€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Paqnookaus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTUKAa B TEXHUKE WM MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpoOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecst Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
YaCTOTOM KOJIeOaHMIA.



Uccnenosanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUE, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. I[IpsMonnMHENWHOE pPacHpOCTpaHEHUWE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosITHUE M ONTHYECKas CHjia TOHKOW JuH3blL. IlocTpoeHue u3oOpaxeHUil B
coOuparomux U paccenBaromux JuH3ax. Dopmynia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JTaBaeMo€ JTUH30M.

[Ipenensl npUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurepdepennuss cera. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMOMEHUS MaKCUMyMOB W MHHHMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeéTka. YcIoBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH TAJCHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IIPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBINA armapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeiHOE pPacIpOCTPaHEHUE, OTPAXKEHHE U IIPEIOMIICHHE CBETA.
OnTtuyeckue MpuOOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanne CBONCTB U300paKeHUI B JTMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIA.

Habmonenune narepdepeHnm cBera.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHne cekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue cnekTpa ¢ MOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



H3mepenune nokaszaresns npeaoMICHUs CTEKIIA.
HccnenoBanue cBONCTB M300paKEHUH B JTMH3AX.
Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEJILHOCTH

['panubr IIPUMEHUMOCTH KJIaCCUYECKOM MEXaHUKH. [TocTynatsl
CIICIMATIbHOM TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEIHA.

OTHOCUTENTBHOCTh OJITHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHHM U COKpaIlleHUE
JUTAHBIL.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsI3p MacCChl C DHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTU
MTOKOSI.

Pasznen 7. KanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u sHEeprun GOTOHA C €70 YACTOTON. DHEPTUS
U UMITYJIbC (POTOHA.

OtkpsiTe U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotoaddexra. YpaBuenue DuHmTeitHa 11t poTodpdexra. «KpacHas rpaHunar
dboToaddexra.

JlaBnenue cBera. OnbiTol I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YCTpONCTBA M MPAKTHUUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(doToaaTUMK, CoTHEYHAas Oarapes, CBETOANO/I.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeIHET0 GhoTodddexra.

Cseroaunon.

Conneudnas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHUIO 0 -HaCTHIL.
[ImanerapHas Mozens aroma. Iloctynatel bopa. M3nydenue u morsiomieHue
(OTOHOB MpU MEpPexo/e aToMa C OJHOIO YPOBHS 3HEPrUM Ha Jpyroil. Buubl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/IA.

BonnoBele cBoiicTBa yactul. Bosnsel e bpoinsa. KopyckynsspHO-BOJIHOBOM
yaJTu3M.

CHoHTaHHOE U BBIHYXIEHHOE U3JIyUYEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habmnronenue muHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpOeHMs sApa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHs.
BrnusiHne paguoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  Mozens — saapa
I'eiizen6epra—Banenko. 3apsan sapa. MaccoBoe uucio sjipa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jleext macchl sapa.

SAnepusle peakuun. /lenenue u CUHTE3 AIEp.

Anepnsnii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TIEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTtonbl HaOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

dynaameHnTanbHble B3auMoAecTBU. EQMHCTBO (pr3nueckoit KapTUHBI MHpa.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHblii peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CYE€TYMK MOHU3BUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPUZNKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSpKUe 3BE3MBI, IUIAHETBI, UX BUIAMMOE
JIBHOKEHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajIbHbIA Kiacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJICIOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCJENA0BaTEIbHOCTU. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [TyTte — nama T'anaktuka. [lonoxenune u aBuxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060ma. Pazberanue raiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabitoieHus: HEBOOPYKEHHBIM IJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylIapus U IpKHUeE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NedaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, pOJib PU3NIECKON TeOpUn
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (DUINYECKON KapTHHE MHpPA, MECTO
(u3nyecKkoil KapTUHBI MHpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTUKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3smyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIh, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eNeHIe TIONIAIN IIIOCKUX GUTyp U 00bhEMa Tell.

buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPHUCTAUIMYECKOM PpEHETKH, CHEKTPaJbHbIN
aHaIN3.



leoepaghus:  MarHuTHBIC TIOMIOCA 3E€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUI.

Texnonocusa: JHWHUWA DIIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaAUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



TemaTnyeckoe NIaHUPOBaHUE YUeOHOI0 NpeaAMeTa, y4e0HOro Kypca

10 KUIACC
HauMmeHoBauue KoauuecTBO 4acoB

Ne DJIeKTPOHHBIe (HH(POBHIE)
pa3iesioB U TeM KonTtpoubnsie | IIpakTnueckue

n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
NporpamMmel padoThI padoThI

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O TIO3HAHMSA

dusnka U METOJIbI

1.1 2 https://m.edsoo.ru/AVIAWVNQO
HAy4HOT'O MMO3HAHUS
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 1 https://m.eds00.ru/SNO2MCW XU
2.2 Jnnamuka 7 https://m.edsoo.rt/RML6BX3PU
3
2.3 AXOHBI COXPAHCHI B 6 1 1 https://m.edsoo.ru/S6NRCXHA7
MEXaHHUKE
Hroro no paszueny 18

Pa3nea 3. MOJIEKVYJISIPHASA ®U3NUKA U TEPMOJIUNHAMUKA

OcHOBBI

3.1 MOJIEKYJISIPHO- 9 1 https://m.edsoo.ru/HRGVSNOPE
KMHETHYECKOU TEOPUU
OcHo

3.2 HOBb 10 1 https://m.edsoo.ru/HK6KT.6RS9
TEPMOJIMHAMUKHU
ArperaTtHblie

3.3 COCTOSIHHUS BEIIIECTBA. 5 https://m.edsoo.ru/HSM355JCH
®da30Bble IEPEXOBI



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

Uroro no pazaeny

24

Paznea 4. JIEKTPOJAMHAMUKA

4.1 DJIEKTpOCTaTHUKa 10 https://m.edsoo.rut/LSRP72QLI
ITocTostHHBIM
AIIEKTPUYECKHUI TOK.
4.2 12 https://m.eds00.rt/GEWTDQXWW
Toku B pa3nTu4HbIX
cpenax
Uroro no pazaeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KITACC

KoamnuyecTBO 4acoB

Ne HaumeHnoBanue pa3uesion JaekTpoHHbIe (UH(poBbHIE)
Konrpoiasbusie | IIpakTnyeckue
n/m | HTeM NPorpamMmmbl Bcero o0pa3oBaTe/ibHbIE Pecypchbl
padoThI padoThI
Pazjnen 1. JIEKTPOANHAMUKA
MarunutHoe noze.
1.1 DIeKTpOMarHuTHas 11 2 3 https://m.eds00.ru/Z2Q390NGS8
WHTYKIAS
Hroro no pasaeny 11
Paszpen 2. KOJIEBAHUA U BOJIHbBI
Mexanuueckue u
2.1 3IIEKTPOMATHUTHBIE 9 1 https://m.edsoo.ru/3TLNQKPG6
Kosie0aHus
M
2.2 exattreciHe 1 5 1 https://m.edsoo.ru/WQT6385V 1
AJIEKTPOMATHUTHBIE BOJIHBI
2.3 Ontuka 10 3 https://m.edsoo.r/TUPOIURXM
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBEI cIeIHAILHON

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
TEOPUH OTHOCUTEIBHOCTH
Uroro no pazaeny 4
Paznea 4. KBAHTOBAS ®PU3HUKA
D1eMEHTHI KBAHTOBOU
4.1 6 https://m.edsoo.ru/SWOVAWQRS

OIITUKH



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

4.2 Ctpoenue aToma 4 https://m.edsoo.ru/HSBEAOQEA
4.3 ATOMHOE SApO https://m.edso0.ru/97MCIDZXQ

Htoro o pasaciy

15

Paznea 5. JIEMEHTbBI ACTPOHOMUU U ACTPO®PU3UKU

DneMEeHTBl aCTPOHOMUU U

5.1 7 1 https://m.eds00.ru/3EOD6K X9
acTpou3uku
Hroro no pasaeny 7
Paznen 6. OBGOBLIAIOUIEE IIOBTOPEHUE
6.1 Ob6o0maromee MOBTOPEHNE 4 1 https://m.eds00.ru/O2JEGZCIM
Uroro no pazaeny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO 68 6

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




KanennapHo-remaTu4eckoe NJIAHUPOBAHUE Y4eOHOI0 NMPeaMeTa, y4e0HOro Kypca

10 KUIACC
KosmnuecTBo yacos
Ne Hara JJIeKTpOHHbIE N (pPOBHIE
Tema ypoxka Konrtpoabubie | Ilpakruyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThbI
®du3uKka — HayKa O MPUPOJIE.
1 HayuHble MeTO1bI TO3HAHUS 1 https://m.eds00.ri/YXGQSPMI1P
OKPYXKAaroIIero Mupa
Ponb u MmecTo pusuku B
(dbopMuUpOBaHUN COBPEMEHHOM
2 Hay4YyHOU KapTUHBI MUpa, B 1 https://m.edsoo.ru/SHSXWFFVO
MPaKTUYECKON JAeSATEIbHOCTH
JTr0Ie1
MexaHuyeckoe BUKEHHE.
OTHOCUTENBHOCTh
3 MEXaHUYECKOr'0 JBUKCHUSL. 1 https://m.edsoo0.ru/RSOAQVS5ZX
[Iepememenue, CKOpOCTS,
YCKOpEHUE
BxoaHasi KOHTPOIbHAS
4 A P 1 1 https://m.edsoo.ru/L8IPY2JEZ
pabdora
PaBHOyCKOpEeHHOE
NPSIMOJIMHEHHOE JIBU)KCHUEC
5 P a . 1 https://m.edsoo.ru/MDIDKJOUB
PaBHOMEpPHOE IPAMOJIIMHENHOE
TBIYKEHUE
CBo0OoiHOE TIaZIeHHE.
6 YckopeHue cBOOOIHOTO 1 https://m.edsoo.ru/MXPLZIX8]J
najeHus



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

KpuBonunelHoe 1BH>KEHUE.

7 JIBr>keHre MaTepuaibHON https://m.edsoo.ru/TFLI2C4DN
TOYKH 10 OKPY>KHOCTH
[IpyuHIMIT OTHOCUTEIBHOCTH
I'anumes. UaepnnanbHble

8 pit . https://m.eds00.ru/J6QY7NIWN
cucteMbl otcueTa. [lepBarii
3akoH Hprorona
Macca tena. Cuna. [IpuHumn
CYHEPIIO3ULIUM cuil. BTopor

9 yuep H p https://m.edsoo.rt/BVINWTAQH
3akoH HprotoHa s
MaTepHaIbHON TOUKH
Tperun 3axoH HproToHa 1u1s

10 p a https://m.edsoo.ru/JYL4T4UAN
MaTepHaIbHBIX TOUEK
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna tspxectu. [leppas https://m.edsoo.ru/D13D593MU
KOCMHYECKasi CKOPOCTh
Cuna yopyroctd. 3akoH ['yka.

12 yupy y https://m.edsoo.rut/RILVEXEQD
Bec Tena
Cuna tpenus. KoaddunmeHt
TpeHus. Cuina COPOTUBIICHUS

13 p p https://m.edsoo.ru/UZBUPCM5M
IpU JIBUKCHHUH TeJa B
SKHJIKOCTH WJIM Ta3e
[TocTymarensHOE U
BpallaTeabHOe ABIKECHUE
a0COJIFOTHO TBEPIOTO TEIIA.

14 pA https://m.edso0.ru/IDOAU40TS

MowmenT cuisl. [ledo cumbl.
YcnoBust paBHOBECHS TBEPIOTO
Tena



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

Nmnynbc MmaTepuasbHON TOUYKH,
CHUCTEMBbI MaTEPHUAIIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKoH
COXpaHEHHUs UMITYJIbCA.
PeakTuBHOE JIBUKEHUE

https://m.eds00.ru/MSJQTKNWC

16

PaboTa 1 MOIIHOCTb CHIIBL
Kunernueckast sHeprus
MarepualibHOM Touku. Teopema
00 N3MECHCHUY KHHETHYECKOW
SHEPIHU

https://m.edsoo.ru/J1V591L.28B

17

[TorennmansHas 3HEprUs.
[ToreHManbHas SHEPrUst
ynpyro aeGpopMupoOBaHHONU
npy>kuHsbl. [loTeHumanbHas
SHEprus Tena BOIu3u
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/RNEXJW4KF

18

[ToreHnuanbHbIE U
HENOTEHLMaIbHbIE CUIIbL. CBS3b
paboThI HEMTOTEHIIMATBHBIX CUIT
C U3MCHCHUEM MEXaHHYCCKOH
SHEPI'UU CUCTEMBI Tell. 3aKOH
COXpaHEHHS MEXaHUYECKOH
SHEPrUU

https://m.eds0o0.:u/DA3QVTOXQ

19

JlaGopaTopHnas pabota
«HMccnenoBanue cBsizu paboOTHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKON YHEPIUu Tesa Ha
npUMepe pacTsHKEHUS
PE3UHOBOTO KIyTa»

https://m.edsoo.rt/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

20

KoHnTtponbHas pabota 1o Teme
«Kunemartuka. Jlunamuka.
3aKOHBI COXPAHCHHS B
MEXaHUKE)

https://m.edsoo.ru/LNM6EK6YY

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETHIECKON
Teopuu. bpoyHoBckoe
nswkenue. Auddyzus

https://m.edsoo0.ru/OEY9VYU2B

22

XapaxkTtep IBHKCHUS U
B3aUMOJCHCTBHUS YaCTHII
BelecTsa. Mojenu CTpoeHUst
ra3oB, )KMJKOCTEU U TBEPABIX
Tea

https://m.edsoo.rt/AUV2ZDR3X

23

Macca mounekyin. KonudectBo
BewecTsa. [locTogHHas
ABoraapo

https://m.edsoo.ru/FL1BAQDI13

24

TernmoBoe paBHOBECHE.
Temmneparypa u €€ nsmMmepeHue.
IIxamna remneparyp Llenbcus

https://m.edsoo0.ru/WPNY6QA8Z

25

HUneansuerii raz B MKT.
OcHoBHoe ypaBHenne MKT

https://m.edsoo.ru/UKJFVSBZ0O

26

AOcomoTHas TemrepaTypa Kak
Mepa CpeIHEN KNHETUYECKOU
SHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBaenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH J/lambproHa. ["a30BBIC
3aKOHBI

https://m.edsoo.ru/Y3WB66I3A



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
https://m.edsoo.ru/Y3WB66I3A

JlaGopaTopHnasi pabota
«HccnenoBanue 3aBUCHMOCTH

28 https://m.edso0.ru/35DBLKT96
MEX]y ITapaMeTpaMu COCTOSTHUS
pa3pexKEHHOT0 ra3a
H3onporneccsl B uaeanbHOM rase
29 U uX rpaduyeckoe https://m.eds00.ru/OZJ3KZNJ5
Npe/ICTaBICHHE
BryTtpeHnHss sHEeprus
TEPMOJIMHAMHYECKOU CHCTEMbI
U CTIOCOOBI €€ N3MEHEHHSI.
30 https://m.eds00.ru/9JQITVXIS
KomuuecTBo TemoTsl u padbora.
BryTtpeHnHss 3HEeprus
OJIHOATOMHOTO MJI€aTbHOIO Ta3a
31 Bunae! renionepenaun https://m.edso0.ru/36JJI20W9
VnenpHast TENI0EMKOCTh
BenecTsa. KonnyecTBo TemioTsl
32 B https://m.edsoo.ru/5K3Y4HB6L
MU TeTUIoNepeaaye.
AnnabaTHBIN mpoIecc
[IepBblit 3aKOH TEPMOJUHAMUKHI
33 U €ro MPUMEHEHUE K https://m.edsoo.ru/2HO6R3GA8
u3omnpoueccam
HeoGpatumocTs nporeccoB B
34 npupoje. Bropoit 3akon https://m.edsoo.ru/S8SLWDFT8
TEPMOJIMHAMUKHU
[Ipunnun nevictus u KIT
35 pHt . a A https://m.edsoo.ru/DLCDEAAUC
TEIJIOBOM MallIMHbI
36 [uxn Kapuo u ero KIIJ] https://m.edsoo.ru/4XPSAO0VIM
37 DKOJIOTHYECKUE TTPOOIIEMBI https://m.edsoo.ru/PO7ZMYMSI



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
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I

TCIITIOOHEPICTUKHU

38

Ob6o06maromuit ypok
«MonekynspHas pusuka.
OCHOBBI TEPMOINHAMHKID)

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

39

JAunarnocruueckast
KOHTpPOJIbHasA padoTa 3a
nepsoe noJyroaue
«MonekynsipHas pusuka.
OCHOBBI TEPMOIUHAMUKH»

https://m.edsoo.ru/RCARYE6ZX

40

[TapooOpazoBanue u
KoHJeHcanus. Mcnapenue n
KUIIEHUE

https://m.edso0.ru/X48Q078EE

41

AOCOIIOTHAST U OTHOCUTEIbHAS
BIIQYKHOCTH BO3/yXa.
Haceimennsrii nap

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

42

TBepaoe Teo.
Kpucrannmaeckue u amopdusie
Tesa. AHU30TPOIIHSI CBOUCTB
Kpuctayios. XXuakue
Kkpuctayibl. CoBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/JXFWLMZNK

43

[InaBieHre ¥ KPUCTAITH3AIIHSL.
VY aenbHas TEIIIOTA TUIABJICHUSI.
Cyb6numarnmus

https://m.edsoo.ru/OX117G6MR

44

YPaBHeHI/Ie TEMI0BOro OajgaHca

https://m.edsoo.ru/0TUXGN211

45

DneKTpu3anus Tel.
DnexTpuueckuu 3apsi. /Isa
BUJIA DTIEKTPHUUECKUX 3apsI0B

https://m.edso00.ru/QJ2S7TWSBM



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
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM

46

[TpoBOAHMKY, TUAIEKTPUKH U
MOJyPOBOIHUKU. 3aKOH
COXPAHEHHUS ANEKTPUIECKOTO
3apsna

https://m.edsoo.ru/F3YVPQUYH

47

B3aumoencTBre 3apsaos.
3akon Kynona. Toueunbin
ANEKTPUYCCKUU 3aPsi]T

https://m.edsoo.rut/SU3BUOTHH

48

Hampspokennoctsb
JIEKTPUUYECKOTO MOJISL.
[TpuHIMn cynepno3unuu
NEKTPUYECKHX MOJIeH. JIuHun
HaNpPsHKEHHOCTU

https://m.eds00.1u/9IKAWD2V6

49

Pab6ota cmn
AJNEKTPOCTATUYECKOTO TOJISI.
ITorenmman. PaznocTh
IIOTCHIOIAJIOB

https://m.edsoo.ru/VOPD9ASILF

50

[IpoBOHUKY U THUANEKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
Jwusnexrpudeckas
IPOHUIIAEMOCTh

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

51

OnekrpoeMkocTs. Konnencatop

https://m.edsoo.ru/BIUPRD52W

52

DIEKTPOEMKOCTD MIJIOCKOTO
KOHJIEHCATOpa. DHEPTrus
3apsHKEHHOT0 KOH/IeHcaTopa

https://m.edsoo.ru/XPUKP82VY

53

JlaGopaTtopHnast pabota
«3mepenune 3MeKTPOEMKOCTH
KOHJICHCATOPa

https://m.edsoo.ru/PBGM4F&845

54

[TpuHIMD AEHCTBUS U

https://m.edsoo.ru/H3Q9PNHYY



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
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY

NPUMEHEHHE KOHIEHCATOPOB,
KOMIMPOBAJILHOTO amIapara,
CTPYHHOTO MTPUHTEPA.
DeKTpocTaTHUecKas 3alluTa.
3azemIIeHHUE HIEKTPONPUOOPOB

55

DJIEKTPUUYECKUH TOK, YCIOBUSA
€ro CyIIeCTBOBaHHUS.
[TocTosinubIM TOK. Cuna Toka.
Hampsokenne. ConpoTuBieHue.
3akoH OMa 1Ji ydacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarensHOE,
NapaJuIeIbHOE, CMEIIAHHOE
COEJIMHEHHE NTPOBOJHUKOB.
JlabopaTtopHnast pabota
«3y4yeHue cMemanHoro
COEJIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.rt/SLKT3IUPUR

57

Pabora 1 MoIHOCTH
JIEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna

https://m.edsoo.rt/LESHA2A3M

58

3akoH Oma AJi MOTHOU
(3aMKHYTOI) 2JIEKTPUUECKON
uenu. KopoTtkoe 3ambIkaHue.
JlaGopaTtopHnast pabota
«3mepenune DJIC uctounnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS

0.5

https://m.edsoo.ru/YN5SBF7PBS

59

PesepsHbIil ypok. KonTpoapHas
pabora 1o Teme
«DNeKTpoANHAMUKAY /

https://m.edsoo.ru/MFM6EIESX



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X

Bcepocculickas npoBepoyHas
pabora

60

O06o6marmuii ypok
«DNEKTpOAUHAMUKAY /
Bcepocculickas mpoBepoyHas
pabora

https://m.edso0o0.ru/PR6MDY07H

61

DNeKTpOHHAs POBOIUMOCTb
TBEPJIBIX METAJLIOB.
3aBUCHUMOCTB CONIPOTHUBIEHUS
METAJIJIOB OT TeMIIEPaTyPHI.
CBepXIpoBOIUMOCTh

https://m.edsoo.ru/WMNNBQI.9H

62

DIEeKTPHUYECKUH TOK B BaKyyMe.
CBOMCTBA AJICKTPOHHBIX MTYyYKOB

https://m.edso0.ru/4CCYCJ785

63

[TonynpoBoaHuKH, UX
coOCTBEHHAas U IpUMECHast
pOBOIUMOCTh. CBOMCTBA p—n-
nepexoaa.
[TonynpoBoIHUKOBBIE TPUOOPEI

https://m.edsoo.ru/S55A1DQUR

64

DNEeKTPUYEeCKUH TOK B
pacTBOpax M pacriaBax
JJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
Juccouuanus. JNeKTpoIIn3

https://m.eds00.ru/QUOQUWYVI1

65

DJICKTPUYECKUHU TOK B Ta3ax.
CaMOCTOsTENbHBINA U
HECaMOCTOSITCIIbHBIN pa3psijl.
Monnus. I1nazma

https://m.edso0.ru/2V2KLFQA

66

DNeKTpUuYeCcKre Mpuodopsl U

https://m.edsoo.ru/KJA02KUPS



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

YCTPOKMCTBA U UX MPAKTUICCKOE
npuMeHenue. [IpaBuia TeXHUKH
0€30I1aCHOCTH

67

HUTorosasi KOHTPOJILHAA
padora

«2nekTpoctatuka. [locTostHHBIN
3IIEKTpUUECKUH TOK. Toku B
pa3IUYHBIX Cpeaax»

https://m.edsoo.ru/PASKIGWP4

68

Pe3epBHBIiT ypOK.
O06o0maromuii ypok mo TeMam
10 xmacca

https://m.edsoo.ru/HL.OAT6SNU

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThbI

Jlara
U3ydeHust

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE Pecypchl

[TocTosTHHBIE MarHUTHI B KX
B3auMoJielcTBHE. MarHuTHoe
nosie. Bektop MmarHuTHOM
MHIAYKIUU. JIMHUKM MarHUTHOM
MHIYKIMA MarauTHoe mnojie
MPOBOJIHUKA C TOKOM. OTBIT
Opcrena. Bzaumonelictue
MIPOBOJTHUKOB C TOKOM

https://m.edsoo.ru/4DMOYIING6

MarauTtHoe 1oJje MpoBOJHUKA
¢ TokoMm. OnbIT Dpcrena.
B3anmoneiicTere NpoOBOHUKOB
C TOKOM

https://m.edsoo.ru/1LSCT47FX

JlaGopartopHas paboTa
«M3y4eHrne MarHuTHOTO TOJIst
KaTYIIKH C TOKOM

https://m.edsoo.rt/HGHXTL.NLRZ

JlelicTBEe MarHUTHOTO MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia
Awmriepa. JlaboparopHas pabota
«HccnegoBanne AeHCTBUS
IMOCTOSHHOT'O MarHuTa Ha
pPaMKy ¢ TOKOM»

https://m.edsoo.ru/UVHDISEX4

BxoaHasi KOHTPOJIbHASA
pabora



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

JleficTBME MarHuTHOTO IMOJISI Ha
JBIDKYITYIOCS 3apsSHKEHHYIO

5 https://m.edsoo0.ru/7ABZQGQCI9
yactuily. Cuna JlopeHiia.
PaGora cunsl Jlopenia
DJIEKTPOMArHuTHAsI UHIYKIIHS.
IToTok BeKTOpa MarHUTHOM
6 uHaykuuu. 3/1C uaaykumm. https://m.edsoo.ru/VA26C9C3J
3aKOH 3JIEKTPOMarHUTHOMN
nHaykiuu Papanes
JlaGopaTopHnas pabota
7 «HccinenoBanue SIBJIEHUA https://m.edsoo.ru/XZS5MQCBU
3JIEKTPOMArHUTHON MHIYKIUW»
NHnyKTUBHOCTD. SIBIIEHUE
camounaykuuu. IJC
CaMOUHIYKIINHU. DHEPT U
8 AV p https://m.edsoo.rt/EOTONSAEA
MarHUTHOTO MOJIsl KATYLIKU C
TOKOM. DJIEKTPOMAarHUTHOE
oJie
TexHndeckue yCTpONuCTBA U UX
MIPUMEHEHUE: TOCTOSIHHbIE
MarHuThl, JIEKTPOMArHUTHI,
9 https://m.edsoo.ru/UWNLFA9L6
AJIEKTPOJIBUTATEb,
YCKOPHUTENH JIEMEHTAPHBIX
YaCTUIl, MHAYKIIHOHHAS TIeYb
O06o06mmarmuii ypok
10 «MarHuTtHoe 1I0J1€E. https://m.edsoo.ru/COBOSBGMC
DeKTpOMarHuTHas! UHIYKITUSDY
11 KonrtponsHas pabora o teme https://m.edsoo0.ru/8X637ELEU



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

«MarguTtHoe 1oJ1€.
DNIeKTpOMarHuTHast UHIYKITUSDY

12

CB0OOIHBIE MEXAaHUYECKHE
kosebanus. 'apmonnyeckue
KoJeOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJICOAHMIA.
[peBparteHre SHEPTUn

https://m.eds00.1u/9Y6GYWEVP

13

JlaGopaTtopHnast pabota
«HccnenoBanne 3aBUCHMOCTH
NeproJia MaJIbIX KOJIeOaHH
rpy3a Ha HUTHU OT JJTMHBI HUTH
U Macchl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KosiebarenbHBIN KOHTYD.
CB00OOIHBIE
DIIEKTPOMATHUTHBIC KOJICOaHUS
B HJI€AJIbHOM KOJIe0aTeIbHOM
KOHTYpE. AHAJIOTUS MEXTY
MEXaHUYECKHUMU U
AICKTPOMArHUTHBIMH
KOJIEOAHUSIMHU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akoH
COXpaHeHI/ISI BHGPFI/II/I B
ANeILHOM K0j1e0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2I HU

16

IIpencraBienue 0 3aTyxarmux
KoyieOaHusX. BEIHYKICHHBIC
MeXaHWJeCcKHe KojieOanus.
Pe3onanc. BeinyxneHHbIE
ANEKTPOMAarHUTHBIE KoJeOaHus

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

[TepeMeHHBIH TOK.
CuHycouanbHbIA
HepeMEHHbBIH TOK. MOIIHOCTh
IIEPEMEHHOT'0 TOKA.

AMILIUTYTHOE U ICUCTBYIOIIIECE

3HA4YCHUEC CUJIBI TOKA U
HaITPsAKCHUA

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop.
[IpousBoxacTso, nepenaya u
noTpeOJIeHUE FITEKTPUIECKOM
SHEPTUU

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

19

YCTpOoUCTBO U IPAKTUUECKOE
IIPUMEHEHUE MIEKTPUIECKOTO
3BOHKA, T€HEpaToOpa
MIEPEMEHHOTO TOKA, JIMHUI
3JIeKTponepeay

https://m.eds00.ru/93Z12W4QQ

20

OKOJIOTUYECKUE PUCKU IIPH
TIPOM3BOJICTBE
anexTpo3Heprun. Kynsrypa
UCTIOJTb30BaHUS
JJIEKTPOIHEPIUH B
HIOBCETHEBHOM KH3HU

https://m.eds00.ru/ADUNYKWNO

21

MexaandecKre BOJHEI,
YCIJIOBUS PACIIPOCTPAHEHMUS.
[Tepuon. CxopocTtb
pacrnpoCTpaHEHUs U JUIMHA
BOJIHBL [lonepeunsie u
IPOJOJIbHBIE BOJIHbI

https://m.edsoo.rw/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYKa.

https://m.eds00.1u/Z827Q6V70



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
https://m.edsoo.ru/Z827Q6V7O

I'pomkocTh 3ByKa. BeicoTa
tToHa. TemOp 3ByKa

23

DIIeKTPOMarHUTHBIE BOJIHBI, UX
CBOMCTBA M cKOpocTh. [1Ikana
AMEKTPOMArHUTHBIX BOJIH

https://m.eds00.ru/SWB57C06X

24

[TpuHIMITBI pagnoOCBA3U U
TeneBuaeHusd. Passutue
CpeacTB cBs3M. Paaunomnokanus

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

25

KonTponbhas pabota
«Konebannsa 1 BOITHBI»

https://m.edsoo.ru/IHURONSOB

26

[IpssMonuHenHoe
pacnpocTpaHeHuUE CBETa B
OAHOpPOJHOM cpene. TodeuHblid
HMCTOYHUK cBeTa. JIyd cBeta

https://m.edsoo.ru/HUF74ANDOW

27

OTtpakeHue cBeTa. 3aKOHbI
otpaxkeHus ceera. [locrpoenue
N300paKEHUH B TUIOCKOM
3epKaiie

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

28

IIpenomnenue ceera. [lonnoe
BHYTPEHHEE OTpaXKCHUE.
[IpenenbHBIN YyroOM HOJIHOTO
BHYTPEHHETO OTPAXKEHUS

https://m.eds00.ru/V49RISTRN

29

JlaGopaTopHnas pabota
«M3mepeHne nokaszaresst
MPETOMIICHUS CTEKIIa»

https://m.edsoo.ru/JO2EIM1DQ

30

JIunszel. [Toctpoenne
n300paKeHUI B JIMH3E.
dopMyia TOHKOU JIUH3BI.

https://m.edsoo.ru/W2MMS9KIJC



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
https://m.edsoo.ru/W2MMS9KJC

VBennyeHue JTNH3EI

31

JlaGopaTopHnast pabota
«HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX)»

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus cBera. CroxXHbIN
cocTaB Oeloro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habmonenne nucrnepcun
CBETa»

https://m.edsoo.ru/K9OWVKEI11

33

WuTepdepenmus ceera.
Hudpaxus cera.
JudpaxknuonHas pemeéTka

https://m.edsoo.ru/C8LCRSEJI

34

[TonepedHOCTH CBETOBBIX BOJIH.
[Tonapusanus ceera

https://m.eds00.ru/Q2118XYOJ

35

Ontuyeckue mpuOOps U
YCTPOMCTBA U YCIIOBUS UX
0€30MacHOr0 NPUMEHEHUS

https://m.edso0.ru/M5127JYGT

36

['paHUIIbl TPUMEHUMOCTH
KJIACCHYECKOU MEXAHUKH.
[TocTynarsl crierUagIbHON
TECOPHH OTHOCHTEIHBHOCTH

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTENLHOCTD
OJTHOBPEMEHHOCTH.
3aMeIJIeHre BPEMEHU U
COKpaIICHHE JITTUHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMILYJIbC
PETSITUBUCTCKOH YaCTHIIBL.
CBsI3b MacChl C SHEPTUEH U

https://m.eds00.1u/190Z2Y4BUB



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
https://m.edsoo.ru/I90ZY4BUB

UMITYJIECOM. DHEPTHUs MOKOS

39

JImarHocTuyeckas
KOHTpPOJIbHasA padoTa 3a
nepsoe nosayroaue «Onruka.
OCHOBBI CIENUATIBHON TEOpUH
OTHOCHUTEIBHOCTH)

https://m.edsoo.ru/L.8689JPLI

40

®otonsl. ®opmyia [1nanka.
DHeprus U UMIyJIbC POTOHA

https://m.edsoo.ru/ZL6P161. A0

41

OTkpbITHE U HCCEA0BAaHNE
dororddekra. OnbiTer A. T
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHsbl poTodddexra.
VYpaBHeHUe DHHIITEHHA JISI
dotorpdexra. «KpacHas
rparuia» Gororddexra

https://m.edsoo.ru/YLCK770G8

43

Hasnenune cBera. OnbiTe [1. H.
JleOeneBa. XuMHU4ecKkoe
JIEVCTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHn4eckue ycTpoiucTBa u
MPAaKTHYECKOEe MPUMEHEHHE!
dboToreMEHT, GOTOTATIHK,
coNTHE4Hast 0aTapes, CBETOIUOT

https://m.edsoo.ru/UFQDRSL5M

45

Pemmenue 3agad mo reme
«DeMEeHTEI KBAaHTOBOU
ONTHUKIDY

https://m.edsoo.ru/ZE73A67B1

46

Monens atoma ToMmcoHa.
OmnsiTel Pesepdopaa mo
PacCessHUIO 0-4aCTHII.

https://m.edsoo.ru/FIC11POHN



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
https://m.edsoo.ru/FIC11P0HN

[InanerapHast MOJEIb aTOMA

47

[Tocrynatsr bopa

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

48

N3nydenue u norioumeHue
($hOTOHOB MpU Mepexojie aToma
C OZHOTO YPOBHS SHEPTUHU HA
Ipyroi. Buael ciektpos

https://m.edsoo.ru/NN8BHZYBE

49

BoJIHOBBIE CBOMCTBA YaCTHIL.
Bounubr ne Bpowis.
KoprmyckysipHO-BOTHOBOH
nyanu3M. CloHTaHHOE U
BBIHY)KJICHHOC U3JTyUCHHE

https://m.edsoo.ru/J710TLFCO

50

OTKpbITHE PAIMOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo
OIIPEJIETICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHHUA

https://m.edsoo.ru/TSJFUU3TP

51

Caowuctsa anbpda-, bera-,
ramMMa-usnydeHus. Biusaue
PaZinOaKTUBHOCTH Ha KHUBBIC
OpraHU3MbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTkpbITHE IPOTOHA U
HeuTpoHa. M3oTomnbl. Anbda-
pacna. DIeKTPOHHBIN U
TIO3UTPOHHBIN OeTa-pactma.
l'amma-uznydenue

https://m.edsoo.ru/H2XTHOG3E

53

DHeprust CBS3M HyKJIOHOB B
sape. SlnepHsle peakLuu.
SAnepubn peaktop. [Ipodaemsr,
HEePCIEKTUBBI, SKOJIOTHYECKHE

https://m.edsoo.ru/CFJYJSSIG



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
https://m.edsoo.ru/CFJYJSSIG

ACIICKTHI H,Z[epHOI/IU OHCPIrCTUKHU

54

DIeMEHTapHbIE YaCTHIIBI.
OTKpbITHE TO3UTPOHA. METOIbI
HAOJIOICHUS ¥ PETUCTPAINU
3JI€EMEHTAPHBIX YACTHII.
Kpyrasiii cton
«DPyHIaMEHTAIbHBIE
B3aUMOJICUCTBHS. ETUHCTBO
(GU3NIECKON KapTHHBI MUPa»

https://m.edsoo.rt/SUC62U40A

55

DraIbl pa3BUTHS aCTPOHOMHH.
[IpuknagHoe u
MHPOBO33PEHYCCKOC 3HAUCHUE
acTpoHOMHUHU. Bup 3B€31HOTO
Heba. Co3Be3aus, sipKue
3BE3]Ibl, IJIAHETHI, UX BUAUMOE
newxenue. CotHeYHast
cucTrema

https://m.eds00.ru/SPXS2I9VY

56

Counite. CorHeunast
aKTUBHOCTE. MICTOUHUK
sHepruu CoJlHIA U 3BE3 ]

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

57

3B€31IbI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IbI
TJIABHOW TIOCJIEIOBATEIBHOCTH.
BuyTpenHee cTpoeHue 3BE3 1.
CoBpeMeHHbIE NPECTABICHUS
0 TIPOUCXOKACHUHU M HBOIIOIIUH
CoJHIa U 3BE31

https://m.edso0o0.ru/GGD3W7470

58

Mueunbin [1yTe — Hama
["anaktuka. [Tonoxxenue u

https://m.edsoo.ru/I.2U4S1HU2



https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2

nemwxkenne CoiHIA B
I'amakTuke. I"'anakTukw.
UYepHble ObIpHI B A1pax
rajlaKTHK

Bcenennas. PasOeranue
ranaktuk. Teopus bonbioro

59 https://m.edsoo.ru/9TWRLVWNN
B3pbIBa. PenukToBoe
u3nyueHue. MeraranakTuka
Hepemennsie mpo6ieMbl
60 P P https://m.edsoo.ru/LJIHNL2MCF
aCTPOHOMHUU
KoHnTtponbHas pabota
61 «DNIeMEHTHI ACTPOHOMHH U https://m.edso0.ru/TXTTCT488
acTpouzukm»
O6o06matromuii ypok. Posb
(bU3MKN U ACTPOHOMUH B
SKOHOMUYECKOU
62 . . https://m.edsoo0.rt/WNJISCRXYD
TEXHOJIOTHYECKOH, COITUAIBHOMN
U DTUYECKOU chepax
NESITEIbHOCTH YeJIOBEKa
O6o06maromuit ypok. Poib u
MECTO (PM3HKHU M aCTPOHOMHUH B
63 ¢ . P . https://m.edsoo.ru/2PFPB28UF
COBPEMEHHOW Hay4YHOUI
KapTHHE MUpa
Ob6o06maromuit ypok. Posb
buznyeckoil Teopuu B
64 dbopmupoBaHuu https://m.edsoo.ru/Y29SVPCVR

NpeCTaBICHUN O (PU3NIECKOI
KapTUHE MHpa



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
https://m.edsoo.ru/Y29SVPCVR

65

O6o06matomuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
MIPEACTABICHUI O PUPOIE

https://m.edsoo.r/LKNUIKHZH

66

Pe3epBHbIil ypok. MarHuTHOE
noJie. DNEeKTpOMarHuTHas
uHaAyknus (B3sT Ha BXoIHYIO
KOHTPOJIbHYIO paboTy)

https://m.edsoo.rt/EVMFIQTP6

67

HNToroBasi KOHTPOJIbHAA
padora

PesepBHblii ypok. OnTuka.
OcHOBBI cIENIMANIBHON Teopun
OTHOCHUTEIILHOCTH (B3SIT HA
UTOTOBYIO KOHTPOJIbHYIO

pabory)

https://m.edsoo.ru/ESABJRKSL

68

Pesepnbiii ypok. KBanrosas
¢dusnka. DIEeMEHTHI
ACTPOHOMHUHU U acCTPOPU3UKU

https://m.edsoo.ru/RARQLVO2]

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

68



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

MNpuioxenune

1.JemoBepcun npoMexyTouHoii arrecranuy (MTOIOBBIM KOHTPOJIb)

10 xiacc

https://m.edsoo.ru/MFM6EIE5SX

11 xnacc

https://m.edsoo.ru/ESABJRKS8L

2. ®opwmpbl yuera pabodeit mporpaMMbl BOCITUTAHUS

[ToOyxneHne oOyuaromuxcs coOMI0IaTh Ha 3aHATUAX OONICIPHUHITHIC HOPMBI TIOBEJACHHS, MpaBuUiia OOIICHUS CO
cTapmMu (TIeAaroriuecKuMu pabOTHUKAMU) M CBEPCTHUKAMU (0OYYArOIIMMUCS), TMPUHIIUIBI YYeOHOU TUCITUTUTMHBI
U CaMOOpTraHU3aIUY;

NpUBJICUCHUE BHUMAHHUS OOY4YalOMMXCA K HEHHOCTHOMY AacHeKTy HM3y4aeMbIX Ha 3aHSATUSAX SBJICHHUM, COOBITUH
yepe3 JEMOHCTpalUi0 OOyYaromuMcsl TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEICHUS, TPOSIBJICHUS
YeJI0BEeKO00us u 1o0pocepiedHoCcTH, oOpalieHrne BHUMAHUs Ha SIPKUX JIeATeNel HayKH, CBSI3aHHBIX C W3y4aeMBbIMH
B JAHHBI MOMEHT TEMaMH, Ha TOT BKJaJ, KOTOPbI OHM BHECIM B Pa3BUTHE HALIEH CTpaHbl U MHpA, HA
JIOCTOMHBIC MOJpa)kaHus MPUMEPbl UX >KU3HU, HA MOTHUBBI UX IMOCTYIKOB; UCIOJIb30BAHUE HA 3aHATUSIX

uH(pOpMaIK, 3aTParuBalOIIe Ba)KHBIE COLMAIBLHBIC, HPABCTBEHHbBIC, ITHUYECKHE BOMPOCHI,


https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/E5ABJRK8L

BKJIIOUCHHE B 3aHATHSA 3amaHuii EI'D, KOTOopble MOMOTarmT MOMIECPKATbMOTHBAIIUIO OOYYAIOIMUXCS K TOJYYCHHUIO
3HAHUW, HaJAQKUBAHUIO ITO3MTHUBHBIX MEKIMYHOCTHBIX OTHOIICHHH , IOMOTAalOT YCTAaHOBJISCHHIO JOOPOXKEIATeIIbHOM
atMocdepbl BO BpeMsl 3aHATHIA;

OpUMEHEHNE Ha 3aHATHUAX HHTEPAKTHUBHBIX (OPM padOThI, CTHMYIHMPYIOIIMX MO3HABATEIbLHYI MOTHBAIIUIO
00yJaroIIMXCs;

MpUMEHEHUE TPYNNOBONA PabOThI, KOTOpas CIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHJIHOW pabOTHI U
B3aMMOJICUCTBUIO C JIPYTUMU OOYyYarolUUMUCS;

BBI60p H UCIIOJIB30BaHHUC HA 3aHATHUAX METOAOB, MECTOAUK, TEXHOJIOT U , OKa3bIBAaOIINX BOCIIUTATCIBHOC BOSHCﬁCTBHC
Ha JIMYHOCTBh B COOTBETCTBUU C BOCIIUTATCIIBHBIM HUACAJI0OM, IICJIBIO U 3adadaMU BOCIIMTAHUA,

YCTAQHOBJICHHE YBAKUTENBHBIX, JOBEPUTEIBHBIX, OTHOIICHUNA MEXIYy YUYNUTEIEM W YUYEHUKaMH, CO3JAaHHE Ha ypOKax
AMOIIMOHAIBHO-KOM(OPTHON CpEeBbl.

3. Jluct Koppekiuu padboye mporpaMmbl



JIueT koppekuuu padoveil nporpamMmsl o NpeaMeTy

No | IIpeamer Kiacc Tema IlyTn nuKBHIALIMU OTCTAaBAHUM B IPOIPAMMHOM
Marepuae:
[To nmporpamme CoxkpatieHo, 00beTUHEHO
1.
ITo nporpamme - 4., paKTHICCKH

[IporpamMma BBITIOJIHEHA TTOTHOCTBIO.

Yyureinn

Jlara







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

NPOI'PAMMBI

10 KJTACC

Kon
MPoOBEpPsAEMOro
pe3yJbTaTa

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHEro
o0urero oo0pazoBaHus

10.1

JleMOHCTpHpOBATh HAa MPUMEpPaxX poJib U MeCTO (GU3UKU B (POPMUPOBAHUU COBPEMEHHON HAayYHOW KapTHHBI MUDA, B

pa3BUTHU COBpGMGHHOI’I TCXHHUKU U TeXHOHOFHﬁ, B HpaKTquCKOﬁ JIeSTEILHOCTH JTI0AeH

10.2

YYHUTHIBAThH rpaHrlbl IPUMCHCHUA U3YYCHHBIX (1)I/I3I/I'~I€CKI/IX MOHGHGI\/JII MaTcepHrajibHad TOUYKA, MHEPpLUAJIbHAsA CUCTCMaA
OTCLIéTa, a0COJIIOTHO TBép,Z[OC TCII0, H,Z[ea.]leBIfI Tra3; MOACIIN CTPOCHUS I'a30B, )KHHKOCTCﬁ 151 TBépI[BIX TCI, TOYECYHBIN

ANEKTPUYECKUH 3apsii — MPU pelIeHUH (PU3NUECKUX 3a1au

10.3

Pacno3naBath Qusnueckue sSBIEHUS (MPOIECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXAHUKH, MOJEKYISPHO-
KUHETUYECKON TEOpPUM CTPOCHMS BEIIECTBA M DJICKTPOJMHAMHMKH: PAaBHOMEPHOE W PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JABWIKEHHE, CBOOOIHOE TMaICHUE TN, IBHYKEHUE TI0 OKPY>KHOCTH, HHEPIIHS, B3aUMOJICUCTBUE TET,;
muddysus, OpOyHOBCKOE ABUKECHHUE, CTPOCHHE JKUIKOCTEH ¥ TBEPIBIX TeJI, M3MEHEHHE O0bEMa Ten MpHu
HarpeBaHUM (OXJaXKIEHUU), TEIJIOBOEC paBHOBECHE, HCHApeHHe, KOHACHCAIMs, IUIaBICHHE, KPUCTAJIMA3AIuS,
KUIIEHHE, BJIAXKHOCTh BO3/1yXa, MOBBINICHUAE JIABJICHUS Ta3a IPU €r0 HarpEBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIAY

napaMeTpamMmu COCTOSAHUA ra3a B U30IIPOLCCCAX; DJICKTPU3alUs TCII, B3aNMOJICHCTBHE 3apsAa0B

10.4

OnuceiBaTh MEXaHHYECKOE JABHIKCHHC, HCIIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCIIMYMHBI: KOOpJAHHATA, IIYyTb, ICPEMCIICHUC,
CKOpPOCTh, YCKOPCHHC, MacCa TC€Jjia, CHJIa, HUMITYJIBC TECJIa, KHHCTHYCCKAasA OHCPIHUsA, IMMOTCHLOUAJIbHAsA OJSHCPIrud,
MEXaHU4YCCKasa pa60Ta, MCXaHUYCCKasds MOIIHOCTL, IpPHU ONHCAHHWU IMPABUIIBHO TPAKTOBATb (131/13I/I‘IGCKI/II71 CMBICJI
HCIIOJIb3yCMbIX BCIIMYUH, UX 0003HaYCHUS U CIWHUIbI, HAXOJWUTb (I)OpMYJ'ILI, CBA3BIBAIOIIUC NAHHYIO (I)I/I3I/I"ICCKYIO

BCIIMYMHY C JPpYI'MUMHU BCIIMYNHAMU




10.5

OnuceiBaTh U3Yy4YEHHBIE TEIJIOBbIE CBOMCTBA TEJI M TEIUJIOBBIE SIBIICHUS, HCIONb3YS (U3MUECKHE BEIHYMUHBIL:
JaBJI€HUE Trasza, TeMmIepaTrypa, CpeAHss KUHETHYecKas »JHEeprus XaoTHYECKOrO JIBMXKEHHMSI MOJIEKYII,
CpeIHEKBaIpaTUYHAsl CKOPOCTh MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHS dHEprusi, padora ra3a, KodQpuIimeHTt
MOJIE3HOTO JIEWCTBHsI TEIJIOBOTO JBHUTaTelNs; MPH OMNUCAHWU MPABUIBHO TPaKTOBaTh (U3UUYECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, UX 0003HAYEHUS U €AMHUIIBI, HAXOAUTh (POPMYIIbI, CBSI3bIBAIONINE NaHHYIO (PHU3HUUYECKYIO

BCJIMYUHY C APYTUMH BCIINYHNHAM

10.6

OnuceiBaTh U3yYEHHbIE JIEKTPUYECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKHE SIBICHUS (TPOIECCHI), MCIOIB3YS
du3nYecKue BEITMYUHBI: JJIEKTPUUECKHUIN 3apsl, HJIEKTPUUECKOE MoJie, HAMPsHKEHHOCTh TOJIs, MOTEHIMAN, Pa3HOCTh
MOTEHIIMAJIOB; PU ONMCAHUU MPABUIBLHO TPAKTOBATh (PUINICCKUI CMBICIT HCIIOIB3yEeMbIX BETUYHH, UX 0003HAUCHUS

" CAUHHNIBI; YKA3bIBATH (I)OpMyJ'IBI, CBA3BIBAIOIIUC NAHHYIO (1)I/I3I/I‘IGCKYIO BCJIMYHHY C APYTUMH BECIMYNHAMU

10.7

AHATM3UPOBATH (PUINIECKUE TIPOIIECCHI U SIBICHUS, UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U IPUHIIUITBL: 32KOH BCEMUPHOTO
tarorenus, 1, II u I 3akonsl HproTOHA, 3aKOH COXpaHEHHsS] MEXAaHUYECKON DHEPTHUM, 3aKOH COXPAHEHMS UMIIYJIbCA,
NPUHLMI ~ CYNEPINO3UIUA CUJI, TPUHIUII PABHONPABUS HWHEPUUAIBHBIX CHUCTEM OTCYETA; MOJEKYJIAPHO-
KMHETUYECKYI0 TEOPHUIO CTPOECHUS BEILECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEIHEN KMHETHYECKOW HEPTHH TEIIOBOrO
JIBUKCHHSI MOJIGKYJ ¢ aOCONIOTHOW TeMIepaTypoil, NepBBIA 3aKOH TEPMOJUHAMHUKHU; 3aKOH COXpaHEHUS
JNEKTPUYECKOTO 3apsAna, 3akoH KyroHa; mpu 3TOM pasznuyarh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro

MaTEeMaTU4YeCKOe BRIPAXKCHHE U YCIOBHS (TPaHUIIBI, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBSICHATL OCHOBHBIE MMPUHIUIIBI JEeUCTBUS MalllMH, l'[pI/I60pOB H TCXHUYCCKUX YCTpOﬁCTB; pa3in4yaThb YCJIOBUA HUX

0€30IacHOT0 MCITOJIL30BaHUS B HOBCGI[HCBHOﬁ KHU3HHU

10.9

BBINONMHATE 3KCHIEPUMEHTHI TI0 MCCIEAOBAHUI0 (DU3MUECKUX SIBICHUN M MPOIECCOB C HMCIOJb30BAHHEM MPSIMBIX U
KOCBEHHBIX H3MEPEHHH; Mpu 3ToM (popMynupoBaTh mpodiieMy (3a7ady) W THUIOTE3y y4eOHOTro 3KCIEPUMEHTA,

coOuparh yCTAaHOBKY U3 MPENTI0KEHHOT0 000PY0BaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIbI

10.10

OCYHIGCTBJ'IHTI) IPSIMBIC 1 KOCBCHHBIC U3MCPCHUA (bl/ISI/I‘leCKI/IX BCJIMYMH, IIPpHU 3TOM BI)I6I/IpaTB OIITHUMAJIBHBIN CIOCO0

HN3MCPCHUS U UCIIOJIB30BATh U3BCCTHBIC MCTOABI OLICHKHU HOFpGHIHOCTCﬁ I/I3Mep€HI/II71




10.11

HccnenoBaTh 3aBUCUMOCTH MEXKIY (PU3NUYECKUMH BEJIMYUHAMH C MCTOJIb30BAaHUEM MPSIMBIX U3MEPEHUM; MPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIBTATHI MOTYYCHHONW 3aBHCHUMOCTH (DM3MUYSCKUX BEIIMYUH B BHJIE

Ta6JII/IL[ u Fpa(l)I/IKOB, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

10.12

CobmoiaTe mpaBuiia 0€30MacCHOrO TpyJAa MpHU IMPOBEIEHUU HUCCIECJOBAHMM B paMKax Y4eOHOIro 3KCIEPHUMEHTA,
y4e0HO-UCCIIeIOBATEIbCKOH H TPOEKTHON JEATENBHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB U

71a00paTOPHOTO 000PYIOBaAHUS

10.13

Pemate pacuérHble 3aaun ¢ SBHO 33JaHHON (PU3UUECKON MOJIENBIO, HUCIIONB3Ys (PU3UYECKHE 3aKOHBI U TPUHIIMIIBI,
Ha OCHOBE aHaJln3a yCJIOBUSA 3a]1aui BEIOUPATh (PU3NYECKYIO MOJIEIIb, BBIICIATh (PU3NUECKUE BETUUUHBI U (POPMYIIbI,
HE0OXOUMbIe [Tl €€ peleHus, IPOBOAUTh pacu€Thl U OIICHUBATH PEajJbHOCTh MOJYYSHHOTO 3HaUeHUs (pu3nueckoi

BCJIMYHUHBI

10.14

PemaTe xauecTBEHHEBIC 3aga4yu: BBICTpauBaTh JIOTMYCCKHU HEIIPOTHBOPECUYMBYIO LCIIOUKY paCCY}KI[eHI/Iﬁ C OHOpOﬁ Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/I€ SIBJICHUA

10.15

Hcnonb3oBaTh NpH pelIeHUH Y4eOHbIX 3a7ady COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJIOIMHM MJIs TIOHMCKa,
CTPYKTYpHUPOBAaHHUS, UHTEPIIPETALIUN U MPEACTABICHUS Y4eOHON U HayYHO-NOMYJISIpHOM MH(OpMaLKH, MOTyYeHHON

N3 pa3JIMYHbIX UICTOUYHHUKOB, KPUTHYCCKHU AaHAJIU3UPOBATH IMOJTy4aCMYIO I/IH(bOpMaLH/IIO

10.16

[IpuBonuTe TpHUMEpHl BKJIaJa POCCHUMCKUX U 3apyO€XKHBIX YUEHBIX-(DU3HKOB B Ppa3BUTHE HAyKH, OOBSICHEHHE

MPOLECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIA

10.17

Hcnonb3oBaTh TeopeTuueckue 3HaHUS MO (U3MKE B MOBCEIHEBHOM >KM3HM Il oOecriedyeHuss 0e30MacHOCTH Mpu
oOpamieHnn ¢ mpuOOpaMu M TEXHUYECKHMMH YCTPOWCTBAMH, IJIsl COXPAaHEHHs 370pPOBbS M COOJIOJCHUS HOPM

3KOJIOTUYECKOT0 NMOBEJICHUS B OKpYKaloLIeH cpejie

10.18

Paborats B rpyrine ¢ BBIOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJICH, MNIAHUPOBATh pabOTy TPYMIIbI, PAIMOHATIBLHO
pacrpenenath 00s13aHHOCTH U TUIAHUPOBATH JESATEIHHOCTh B HECTAHJAPTHBIX CUTYAIUSAX, aleKBATHO OIICHUBATH

BKJIaJ[ KaXXJI0I'0O U3 YUAaCTHHUKOB I'PYIIIILI B pCHICHUC paCCManHBaeMOﬁ HpO6JI€MBI




11 KIIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
0o01rero oo0pazoBaHus

11.1

JleMOHCTpHpOBATh Ha MPUMEPaX PoJib U MECTO (PU3UKH B (HOPMUPOBAHUH COBPEMEHHOW HAYYHOW KapTHHBI MHUpPA, B
Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B TPAKTUUECKOU ACATEIbHOCTH JIKOJEH, LIETOCTHOCTh U €UHCTBO

(bu3nUecKoil KapTHUHBI MUPA

11.2

Y4YuUTBIBaTH TPAHULIBI TPUMEHEHHS U3YYEHHBIX (PH3MUECKUX MOJIENEH: TOUSUHBIN dIEKTPUYESCKUNA 3apsi, siaepHas

MOZCIIb aTOMA, HYKJIOHHAsA MOACIIb aTOMHOTO fApa IMPpU pCHICHUN (bHSquCKI/IX 3aaad

11.3

PacrioznaBate Qusndeckue sBICHUS (TPOIECCH) U OOBSICHATH UX HA OCHOBE 3aKOHOB DJJIEKTPOJUHAMHUKU H
KBAaHTOBOU (PU3UKH: dIIEKTpHUUECKasi IPOBOIMMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE IEHCTBUS TOKa,
B3aUMO/ICHCTBUE MarHUTOB, JIEKTPOMAarHUTHas UHAYKIUS, I€MCTBUE MATHUTHOIO MOJII HA POBOJHUK C TOKOM U
JOBIDKYIIMICS 3apsij, SJICKTPOMArHUTHBIC KOJEOAHWS ¥ BOJIHBI, TNPSMOJUHEHHOE paclpOCTPAaHCHHE CBETa,
OTpaXeHHE, TpeloMiIeHHe, WHTephepeHnrs, AuPpakius W TMOJSIpU3alus CBeTa, JTUCIEPCUs CBETa,
doroanekrpudeckuii 3pdext (porodddexr), cBeToBOEe NaBIeHHE, BOSHUKHOBEHHE JHHEHYATOro CIEKTpa aToMa

BOI0OpOJa, CCTCCTBCHHAA U HCKYCCTBCHHAA PAAUOAKTUBHOCTD

11.4

OnwuceiBaTh W3yYEHHBIE CBOMCTBAa BEIIECTBA (AJIEKTPHUUECKUE, MArHUTHBIE, ONTHUYECKHE, DJIEKTPUUYECKYIO
IPOBOJUMOCTb PA3JIMYHBIX CPEA) U AIIEKTPOMArHUTHbIE SBJIEHUS (TIPOLECCHI), UCTIONIB3YS (PU3MUECKUE BETMUUHBI:
UIEKTPUUECKUI 3apsil, CHUJAa TOKA, JJIEKTPUYECKOE HAIPSIKEHHE, DSJIEKTPUUYECKOE COINPOTHBIIEHUE, Pa3HOCTb
norenuuanos, JJIC, pabora Toka, MHAYKLUS MarHUTHOrO mouisd, cwia Amnepa, cuia JlopeHua, HHIYKTUBHOCTb
KaTYIIKH, DHEPrusl JIEKTPUUYECKOrO0 M MArHUTHOTO TIOJIeH, MepHoj] M 4YacToTa KoyiebaHui B KojeOaTeIbHOM
KOHTYpE, 3aps]l U CUjIa TOKa B IIPOIiecce FapMOHUYECKUX 3JEKTPOMAarHUTHBIX KoJiebaHuil, pokycHoe paccTosiHuEe U
ONTHUYECKasl CUJIa JIMH3bI; IPU ONMMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUM CMBICT UCIIOJIb3YEMbIX BEJIIMYMH, UX

0003HAYCHHUS W EIMHHUIIBL, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (HU3MUECKYIO BEIMYMHY C JIPYTHMHU




BCJIIMYNHaAMHU

11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUA H IPOLCCCHI, HCIOJb3Yys (1)I/I3I/I‘-ICCKI/IC BCJIMYUHBI: CKOPOCTb
OJICKTPOMArduTHBIX BOJIH, AJIMHA BOJHBI U 4YaCTOTa CBETA, DSOHEPTUA U UMITYJIBC (bOTOHa, nepuoJ nojaypacmnana,
OHCPrug CBA3M ATOMHBIX AJCP, MPU OIMMMCAHHMU IHPAaBUIBHO TPAKTOBATH q)HSPI‘IGCKI/IfI CMBICJI HCITIOJIb3YyCMBbIX
BCJIIMYHUH, UX 0003HaYECHUS U CAUHUIBI, YKA3bIBATH q)OpMy.]IBI, CBA3BIBAIOIIUEC JAHHYIO (I)I/IBI/I‘-IGCKyIO BCJIMUUHY C

APYTUMH BCIINYUHAMUA, BBIYUCIIATH 3HAUYCHUC q)H3quCKOﬁ BCIIMYHMHBI

11.6

Ananu3upoBaTh (PU3MUECKUE MPOLECCH M SBJICHUS, MCIIONB3YS (PU3MUECKUE 3aKOHBI W MPUHIMIBL: 3aKkoH Owma,
3aKOHBI IIOCJIEOBATENIBHOIO W NAapaUIEIbHOIO COEAMHEHMs IPOBOJHUKOB, 3akoH JDkoyns — JleHua, 3akoH
JIEKTPOMArHUTHOM MHIYKIMHU, 3aKOH MNPSIMOJIMHEHHOIO pPacHpOCTPAHEHUS CBETA, 3aKOHBl OTPAXKEHMS CBETA,
3aKOHBI TPEJIOMJICHHUSI CBETa, ypaBHeHUEe OWHIITelWHa i (oTodddexTa, 3aKOH COXpaHEHHUS] IHEPTUH, 3aKOH
COXpaHEHUs HUMITYJIbCAa, 3aKOH COXPAHEHMs BJIEKTPUUYECKOTO 3apsia, 3aKOH COXPAaHEHHs MaccOBOIO 4YHCIA,
noctyJsatel bopa, 3aKoH pazinoakTUBHOTO paclnaja; Ipu 3TOM pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0

MaTeMaTHYECKOE BRIPAKECHHUE U yCIOBUS (TPaHUIILI, 00JACTH) TPUMEHUMOCTH

11.7

OHpeI[eJ]ﬂTb HaIllpaBJICHUC BCKTOPA MHAYKIHWMHW MAIrHUTHOI'O IIOJIA MMPOBOJHHUKA C TOKOM, CHJIbI AMnepa N CHUJIbI

Jlopenua

11.8

CTpOI/ITL " OIIUCBIBATH I/I306pa)KeHI/Ie, CO31aBac€MOC IJIOCKUM 3CPKAJIIOM, TOHKOH JTMH30H

11.9

BBINONHATE SKCIIEPUMEHTHI IO UCCIICAOBAHUIO (PU3MUECKUX SBJICHUN M MPOIECCOB C UCMOIB30BAHUEM MPSMBIX U
KOCBEHHBIX HM3MEpEHUH; MpH 3TOM (OpMyIHpoBaTh MpolieMy (3a7ady) M THIOTE3Y Y4eOHOro SKCIEpPUMEHTA,

coOupaTh YCTAaHOBKY U3 MPENJI0KEHHOTO0 000PyI0BaHUS, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI

11.10

OcyH_IeCTBJ]ﬂTB OpsAMBIC U KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIMYHH; IIPpU 3TOM BBI6I/IpaTB ONTUMAJIbHBIN

Croco0 HU3MCPCHHA U UCII0Jb30BATh U3BCCTHBLIC MCTOIbI OLICHKH HOFpeIHHOCTeﬁ H3MepeHHI>i

11.11

HccnenoBath 3aBUCUMOCTH  (PU3UYECKMX BETUYMH C HWCHOJIB30BAaHUEM TMPSIMBIX HM3MEPEHUN; TPH ITOM
KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BHUJIE

Ta6J'II/IH u Fpa(l)I/IKOB, JCJIaTb BBIBOAKBI 11O PE3YyJIbTaTaM UCCIICAOBaHUA




11.12

Co6nronaTe mpaBuiia 6€30MacHOro Tpyda IpH MPOBEICHUH HCCIEI0BAHUI B paMKaX y4eOHOro 3KCIIEpHUMEHTA,
y4eOHO-UCCIe0BAaTEIbCKOW U MPOEKTHOM AESATEIbHOCTH C MCIOJIb30BAaHUEM M3MEPUTEIbHBIX YCTPOMICTB H

1a60paTopHOro 060PYyI0BaHUS

11.13

Pemats pacu€rHble 3a7auu ¢ IBHO 33aHHON (U3UYECKOM MOJIEIbIO, UCIIOJb3YS (PU3HUecKHUe 3aKOHbI U IPUHIUIIBL;
Ha OCHOBE aHajM3a YCIOBHS 3aJaud BBIOMpPATh (PU3MUECKYIO MOJENb, BBIACIATH (U3UUECKUE BEITUYHUHBI U
(bopMyIIbl, HeOOXoIUMBIE Uil €€ pelieHus], TPOBOAUTh PacuéThl U OLIEHUBATH PEAbHOCTh MOJYYEHHOTO 3HAUEHUS

(U3UYECKON BETMYUHBI

11.14

PemraTe kauecTBEHHEIC 3aJa4M: BBICTpauBaTh JIOTUYCCKU HCIIPOTUBOPCUHUBYIO LCIIOYKY paccyxczleHI/Iﬁ C 0H0pOI7I Ha

N3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IC SABJIICHUS

11.15

Hcnonb3oBaTh Mpu pelieHUH YYeOHBIX 3a/Jad COBPEMEHHbIe HH(OpPMAIMOHHBIE TEXHOJOTHH JJs TOHCKa,
CTPYKTYpUPOBAaHUS, WHTEPIpPETAllM M TNPEACTaBICHUS Y4eOHOM U Hay4YHO-IOMYJSIpHOM HH(pOpMaIuH,

HOJ'IyLIeHHOI\/II U3 pa3INYHbIX HCTOUYHHUKOB, KPUTUYCCKU aHAJIU3UPOBATDH ITOJTy4aCMYIO I/IH(l)OpMaIII/II-O

11.16

O00BACHATH IMPUHIMUIIBL HeﬁCTBHH MalllMH, HpI/IGOpOB U TCXHHYCCKHX YCTPOI;'ICTB; pas3iimyatb YCIOBHUA HX

0€30I1aCHOTO HMCITOJIb30BaHMUS B IMOBCEIHEBHOM KH3HU

11.17

[TpuBOaUTH TpUMEPHI BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B PAa3BUTHE HAYKH, B OOBSICHEHHE

MPOIECCOB OKPYIKAOIIETO0 MUPA, B Pa3BUTHUE TEXHUKH U TEXHOJIOTHIA

11.18

Hcnonb30BaTh TEOpETUYECKHE 3HAHUS MO (PU3MKE B MOBCETHEBHOM XM3HM JUIsl oOecredeHus: 6e30MacHOCTH Mpu
oOpailleHuu ¢ npudbopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, JJII COXPAHEHHUS 3/I0pOBbS U COONIOACHUS HOPM

9KOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

11.19

PaboraTh B rpymnie ¢ BBIIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJEH, IUIAaHUPOBaTh padOTy IPyMIbl, PAlMOHATBHO
pacnpenessaTh 005S3aHHOCTH U IUIAHMPOBAThH JIEATENILHOCTh B HECTAHIAPTHBIX CHUTYyalMsX, aJ€KBaTHO OLICHHWBATh

BKJIAJ] KaKAOT'O U3 YHYaCTHHUKOB I'PYIIILI B pCHICHUC paCCManHBaeMOﬁ l'[pO6J'ICMI>I




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon
pa3jiena

Kon nposepsiemoro
JJ1eMeHTa

IIpoBepsiemble 31eMeHTBI COAEPKAHNUS

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHM A

1.1

®duzuka — Hayka o npupoae. Hayunbie
METO/bI MTO3HAHUSI OKpYyXkarouero Mmupa. Poib
DKCIIEPUMEHTa M TEOpUHM B  Ipoliecce

MO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

1.2

MogenupoBanre (uU3MYECKUX SBICHUNH U
npoueccoB. Hayunsle runoressl. dusndeckue
3aKOHBI U TEOpUHU. |'paHUIBI NPUMEHUMOCTH
bu3nvecKkux 3aKOHOB. [TpuHIMD
coorBercTBus. Pomb u Mecto ¢u3MKH B
(GOpMHpPOBAHMM  COBPEMEHHOW  HAay4HOM
KapTUHBI MHpa, B IIPaKTUYECKON

IeATENLHOCTH TIOAEH

MEXAHHKA

KMHEMATHUKA

2.1.1

MexaHuueckoe JBMKCHUE. OTHOCHUTEILHOCTD
MEXaHUYCCKOIo ABUKCHU. Cucrema orcuéra.

Tpaexropus

2.1

[Tepemerienue, CKOpPOCTh (CpedHss CKOPOCTH,
MTHOBEHHAsi  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIMH Ha OCH
CHUCTEMBI KOOpPJIMHAT. Crnoxenue

HepeMemeHnﬁ X CJI0XKCHUC CKOpOCTCﬁ

PaBHOMEpHOE u pPaBHOYCKOPEHHOE
MIPSAMOJIMHEMHOE JBUOKCHUE. I'paduxu
3aBHCHUMOCTH KOOpAMHAT, CKOpPOCTH,
YCKOpEHUs, IIyTH u nepeMenieHus

MaTepHaHBHOﬁ TOYKH OT BpCMCHU




CBoOoaHOe mageHue. Y CKopeHue CBOOOHOTO

naacHus

KpuBonuneiiHoe nBukeHue. PaBHOMepHOe
JIBUYKEHUE MaTepuaibHOM  TOYKHU 1o
OKPYXHOCTHU. YTJIOBasi CKOPOCTh, JIMHEHHAas
CKOpOCTb. [Tepuon u 4acToTa.

L{eHTpOCTpEMUTEIIEHOE YCKOPEHUE

Texnuueckue YCTpOWCTBA: CIIUJIOMETD,
JBIDKCHUE CHapsAIOB, LENHBIE M PEMEHHBIE

nepeaadu

IIpakTrueckue paboTHI. N3mepenue
MTHOBEHHOU CKOpOCTH. Uccnenosanue
COOTHOILLIEHUS MEXAY IyTSIMH, MPOHIEHHBIMU
TEJIOM  3a  IOCJIENOBATCIIBHBIE  PaBHBIE
IIPOMEXYTKH BPEMEHM IIPU PABHOYCKOPEHHOM
JIBIDKEHUU C HAYaJlbHOM CKOPOCTBHIO, PaBHOM
Hymo. VI3ydyeHne ABUKEHUs IIapUKa B BSI3KOU
xKuakoctu.  M3ydeHwe — IBWKEHUSA — Telna,

OpOLIEHHOTO TOPU3OHTAIBHO

2.2

JTIMHAMUKA

221

[TpuHIMD OTHOCHUTEJILHOCTHU I'anunes.
ITepBriii 3akoH HeroToHa. WMHepuuanbHbie

CUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHi

223

Bropoi#i 3akon HprloToHa mjisi MaTepuanibHOU
TOYKM B HHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HploTona mis

MaTCpHraJIbHBIX TOUYCK

224

3aKoH BCEMHUPHOTO TiAroTeHus. Cuia TsHKeCTH.

HepBa;I KOCMHYCCKasA CKOPOCTb. Bec Tema

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cwiia TpeHUA

CKOJIBXXCHHA u chJia TPCHUA ITOKOsI.




Koaddumument tpenns. Cwta conpoTHUBICHUS

pu ABUKCHUU TCJIA B dKUAKOCTU HUJIU ra3ec

2.2.7

HOCTyHaTCHBHOG " BpaaTCJIbHOC ABHUKXCHUC

a0COJIOTHO TBEPAOTO Tea

2238

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpAIECHUS.
IIneqo cunbl. YcinoBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckne  yCTpOWCTBA:  MOMAIIUITHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktuueckue paboThl. U3yueHnue nBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
JECUCTBUEM HECKOIbKUX cui. HcciemoBaHue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaedopMupyemMoll TpPYyXHHE U PE3UHOBOM
oOpasrie, OT BENIMYMHBI WX jAehOopMaIlu.
HccenenoBanue yciioBUl paBHOBECHS TBEPAOIO

TeJa, UMEIOIIEro OCh BpaIeHUs

23

3AKOHBI COXPAHEHMA B MEXAHUKE

23.1

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CHCTCMBI
MaTCpHaJIbHBIX TOYCK. I/IMHy.HBC CHJIBI H

HN3MCHCHHEC UMITYJIbCa TCJIa

232

3akoH coxpaneHuss wumnyiasca B HCO.

PeakTuBHOE NBM)XEHUE

233

Pabora cuiibt

234

MOoOIIHOCTD CHJIBI

2.3.5

Kunernueckast 3Heprus MaTepuaJbHOW TOYKH.

Teopema 0 KUHETUYECKON SHEPTUU

2.3.6

ITorenumnansHas dHeprusa. IloTeHuManbHas
SHEPrus YIPYyTO nedopMupoBaHHOM
npyxuHbl. [loTeHIManbHass »HeEprus Teia

BOJIM3M MMOBEPXHOCTH 3eMIIU

2.3.7

HOTCHHI/IaJ'IBHI)IG N HCIIOTCHIMAJIBHBIC CHIIBI.
CBs3b pa6OTBI HCIIOTCHIUAJIBHBIX CHII C

HU3MCHCHHCM MEXaHUYIECCKOM SHECPIrUun




CHCTEMBI TECII. 3akoH COXpPaHCHUA

MEXaHUYECKOHN SHEPruu

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
53.0 TexHudeckue yCTpPOWCTBA: IBUKEHUE PaKET,
o BOJOMET, KOIIEP, IPYKUHHBIA ITUCTOJIET
[Ipaktnueckue paboTel. W3ydeHue cBs3M
5310 CKOpPOCTEHl TeJ Mpu HEyHpyrom yjaape.

HCCJ’IG,Z[OB&HI/IG CBsI3HU pa6OTBI CHIJIbI C

H3MEHEHHEM MEXaHHMISCKOMN SHCPIrHHU TCJa

MOJIEKVYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH

3.1.1

OcHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH. bpoyHoBckoe
newkenue. Juddysus. Xapakrep IBHKESHUS U

BSaHMOHeﬁCTBHH HaCTHUll BCIICCTBA

Mopenu CTpoeHuss Ta30B, KUIKOCTEH H
TBEPABIX Tel ©W  OOBSCHEHHE  CBOICTB

BCIICCTBA HA OCHOBC 3THX MO,Z[CJ'ICI‘/‘I

Macca MOJICKYJIL. KomngectBo BCIICCTBA.

[TocrossuHass ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. llkana remneparyp Llenscus

Mogens  ugeanpHoro rasza.  (OcHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KHUHETUYECKON

TCOPHUU NACATIBHOI'O I'a3a

AOGcomoTHas TeMIieparypa Kak Mepa cpeaHei
KMHETUYECKOW SHEPTUU TEIUIOBOTO JBM)KCHUS

yacrtull ra3a. [llkana remnepatyp KensBuna

VpaBuenue Knaneiipona — Menzeneesa.

3akoH J/lampToHA

I"azoBbIe 3aKk0HBI. M30mponeccs B uacalbHOM
ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, H300apa

Texnuueckne YCTpOWCTBA: TEPMOMETD,




O6apomeTp

3.1.10

[Ipaktnueckue paboTel. V3MepeHue wmacchl
BO3/JyXa B KJIacCHOM KomHare. MccnenoBaHue
3aBUCUMOCTH MEXIy NapaMeTpaMH COCTOSHUSA

pa3pexEeHHOTro ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHsA
DHEPrusl TEPMOIMHAMMYECKOH CHUCTEMBI H

CIIOCO0OBI €€ N3MEHEHUS

322

KonnyectBo Temnotel u pabora. BHyTpenHss

SHEPIUs OAHOATOMHOI'O NACAJIBHOI'O ra3a

3.23

Bunsl Temnonepenauu: TENMJIONPOBOIHOCTD,
KOHBEKLHUA, U3lydeHHe. TeroéMKocTh Tena.
VnenbHas TeINIOEMKOCTh BemiecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONCPCaAuC

324

IlepBb1it 3aK0H TepmoauHaMUKU. [IpuMeHenne
IIEPBOTO 3aKOHa TEPMOJUHAMUKHI K
u3omnpoueccam. ['paduueckass HHTEpIIpETALIUSL

paboTHI Ta3a

3.2.5

TemnoBble MamuHbl. [IpuHIUIIBL  OEWCTBUA
TeTUIOBBIX MamwH. [Ipeobpa3oBanus dHEPTUU
B TemwioBbIX MammHaxX. KoaddummeHt
nosiesHoro  nevctBus  (manee —  KIIM)

termioBoi mamuHebl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpaTuMoCTh  TpoIIECCOB B MPHPOJIE.
TenuoBbie JIBUTATEIH. DKOJIOTHYeCKHe

HpO6JICMbI TCIIJIOOHCPICTUKHA

3.2.7

Texnuueckue YCTpOWCTBA: JIBUTaTeIIb
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOAUJIBHUK, KOHAUIIUOHED

3.2.8

[TpakTnueckue padotsl. 3mMepenue yaenpHoOM

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHNMA BEHHIECBA. ®A30BbLIE ITEPEXO/IbI




3.3.1

[TapoobpazoBanue u koHAeHcaus. Mcmnapenue
u KHUIICHUC. Yneanaﬂ TCIJI0Ta
napoo0pazoBaHusl. 3aBUCUMOCTb TEMIIEPATypbl

KUIICHUA OT JaBJICHUA

332

AOcomroTHasg M OTHOCHTEIbHAsA BJIAKHOCTH

BOo3Ayxa. HacwkllenHsil nap

333

Trépnoe TeJIo. Kpucrannmueckue u
amMopdHbie Tema. AHHU3OTPONHUS  CBOWCTB
KpPHUCTAJIJIOB. Kunkue KpPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHalIbl

334

[InmaBnenne u Kpuctajmmszauus. Y AelbHas

tertoTa maBneHus. CyOaumanus

3.3.5

VYpaBHeHHE TEIIOBOTO OanaHca

3.3.6

TexHuyeckue YCTPOWCTBA: THUTPOMETP H
MICUXPOMETP,  KAJOPUMETP,  TEXHOJOTUU
MOJTy4YeHHUsI COBPEMEHHBIX MaTepHalioB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOT'MA

3.3.7

IIpakTrueckue paboTHI. N3mepenue

BJIAJKHOCTH BO31yXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DnekTpu3anus Tel. JNEeKTpudeckui 3apsaz. JBa

BUA SJICKTPUUCCKHUX 3aps10B

[IpoBOoaHUKH, JTABTIEKTPUKH u

MMOJIYITPOBOAHUKHA

4.13

3aKkoH COXPAHCHUS DJICKTPUICCKOT'O 3apsaa

4.14

B3aumopeiictue 3apa10B. 3akoH Kyinona

DJEKTPUUYECKOE oJe. Hanpsxéanocts
JIIEKTPUYECKOIO T10JIAL. [TprHIHND
cynepnosuuuu.  JIuHMM ~ HaAnpsHKEHHOCTH

SJICKTPHUYCCKOTIO ITOJIA

PaGota cHiI  3JEKTPOCTATHYECKOTO  TIOJIS.

IToTenuuan. Pa3HOCTh MOTEHIIMAIOB




HpOBOI[HI/IKI/I U AUBJICKTPUKKW B IIOCTOSAHHOM

4.1.7 NIEKTpUYecKoM  noje.  Jludnexrpuueckas
IIPOHUIIAEMOCTh
DNEKTPOEMKOCT. Konpaencarop.
4.1.8 ONeKTpOEMKOCTh  IIJIOCKOIO  KOHJIEHCATOopa.
OHeprus 3apsKEHHOT0 KOHAEHCATOpa
TexHuueckne  yCTPOMCTBA:  BJIEKTPOCKOT,
419 AIIEKTPOMETP, DBJIEKTPOCTATHUECKasi 3allMTa,
o 3a3eMJIEHHE BIIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN ITPUHTED
41,10 IIpakTrueckue paboTHI. N3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOpa

4.2

IIOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CyHICCTBOBaHUA IIOCTOAHHOI'O

4.2.1 AJeKTpUUecKoro Toka. Mcrounuku toka. Cuiia
Toka. [locTosiHHBIN TOK
422 Hanpspkenune. 3akon Oma 17151 yyacTka Lenu
423 DJIEKTPUYECKOE CONMPOTUBIICHHUE. Y IEIbHOE
o COMPOTHBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuieNnbHoe,
o CMEIIaHHOE COEIMHEHNE TPOBOIHUKOB
Pabota anexrpuueckoro Toka. 3akoH Jxoyins
4.2.5
— Jlenna
4.2.6 MOUIHOCTB JAEKTPUUECKOTO TOKA
anekTpoaBwkymas cuna (mamee — DJIC) u
427 BHYTpPEHHEE CONPOTHBIICHUE MCTOYHUKA TOKA.
o 3akon Oma 11 TONHOM  (3aMKHYTOIN)
anekTpudeckoit nenu. Koporkoe 3ampikanme
DJNeKTpOHHAs MIPOBOJIUMOCTH TBEPABIX
428 METAJIJIOB.  3aBUCUMOCTh  CONPOTHUBICHUS
o METaJIJIOB oT TEeMIIepaTypBhl.
CBepXmpoBOIUMOCTD
4.2.9 OnexTpuueckuii TOK B Bakyyme. CBolicTBa




SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoganku. CoOCTBEHHAS U TPUMECHAS
MPOBOJIUMOCTh TOJYIIPOBOAHUKOB. CBOWCTBA

p-n nepexofa. [TonynpoBogHUKOBBIE TPUOOPHI

4.2.11

OJIEKTPUYECKUH  TOK B DJIEKTPOJIMTAX.
3JICKTpOJII/ITI/I‘-IeCKaSI Jucconuaius.

DJIEKTPOIN3

4.2.12

DJIeKTPUYECKUI TOK B rasax.
CaMOCTOSTENBHBIA W HECAMOCTOSTEIbLHBIN
paspsia. PasznuyHbie THUNBI CaMOCTOSITEIBHOTO

paspsiaa. Mounus. [1nazma

4.2.13

Texnuueckue YCTPOWCTBA: aMIIepmeTp,
BOJIBTMETP,  pPEOCTAaT, MCTOYHHUKH  TOKa,
AJIEKTPOHArPEBATEIIbHBIC IprOODHI,
3JIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COIPOTHUBIICHUS, BAKYYMHBIN MO,
TEPMHUCTOPBI u (boTope3ncTopsl,

HOJIYHpOBOIIHI/IKOBblf/’I Au0oa, raJlbBaHHUKa

4.2.14

IIpakTueckue paboTHI. N3yuenne
CMEIIAHHOTO COEUHEHHSI PE3UCTOPOB.
N3mepenne OJIC HUCTOYHMKA TOKa M €rO

BHYTpEHHEro comnpoTtusienus. HaOmtoneHue

9JICKTPOJIN3a

11 KJIACC

Kon
pasneia

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 371€eMeHTHI COAEPKAHNUS

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

4.3.1

IlocTtostHHBIE MarHuTbl. BzammonencTBue

IIOCTOSAHHBIX MarHuToOB

432

MaruutHoe mone. Bektop MarHuTHOH

uHAyKIuu.  [IpuHOUOD  cymeprio3uiuu.




Jluanm MarauutHOM wWHAyKHuu. KapTtuna
JIMHUM  MAarHuTHOW  MHAYKUHAH  [OJA

IIOCTOSAHHBIX MarHuTOB

MarautHoe MOJ€ NPOBOJHUKA C TOKOM.
KaptuHa nuHUM MOS8 AJUHHOTO NPSMOTO

IMPOBOAHHMKA MW 3aMKHYTOI'O KOJIBLIEBOI'O

433 MPOBOJIHMKA, KATYIIKU C TOKOM. OTmbIT
Opcrena. BzaumoeiicTBre NpOBOJIHUKOB C
TOKOM
4.3.4 Cuna Amnepa, €€ MOyJIb U HallpaBJIE€HUE
Cuna JlopeHua, €€ MOAyJIb U HallpaBJICHUE.
JBm>keHue  3apsUKEHHOW — YacTUIlbl B
433 OJIHOPOJHOM MarHUTHOM Tmone. PabGota
cuiel JlopeHia
4.3.6 SIBiIeHME IIEKTPOMArHUTHOW UHAYKIIUU
4.3.7 [ToTok BekTOpa MArHUTHON UHIYKIIMH
OJ1C uHayKimu. 3aK0H 3JEKTPOMArHUTHOM
4.3.8 nHaykuu Papanes
BuxpeBoe »snektpuueckoe mose. IJIC
WHIYKIIMA B TIPOBOJHUKE, JBIDKYIIIEMCS
439 MOCTYMATEIbHO B OJIHOPOJTHOM MAarHUTHOM
rnoJje
4.3.10 [IpaBuno Jlena
NHayKTUBHOCTG. SIBICHHE CAaMOMHIYKIUH.
4311 OJ1C camouHAYyKIIMT
DHeprusi MarHUTHOTO TIOJNIs KAaTyIIKH C
43,12
TOKOM
4.3.13 DJEKTPOMArHUTHOE TOJIE
TexHuueckue  yCTPOWCTBA:  IOCTOSIHHBIE
MAarHHUTEHI, AJIEKTPOMATHUTHI,
43.14
AIIEKTPOIBUTATE b, YCKOPUTENHU
AJIEMEHTAPHBIX YaCTHUI, UHAYKIIMOHHAS TI€Yb
4315 IIpakTnueckue paboThI. N3yuenne

MAarauMTHOIO TIIOJId KaTymlKu C TOKOM.




Uccnenosanue nelicTBUA  MOCTOSHHOTO
MarHuTa Ha pamky c¢ TokoMm. MccrnenoBanue

SIBJIICHUS D1 GKT”pOMaFHHTHOﬁ HHAYKIOUA

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHN A

5.1.1

Konebarensnass cucrema. CBoOOIHEBIE
konebOanusi. ['apMoHMYecKue KoyieOaHUs.
[lepwion, wactora, amiumatTyaa u  (dasa

KoJieOaHuil

IIpyxuHHBI MasTHUK. MaremaTU4ecKun

MasTHHK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUIA.
Kunemaruueckoe " OUHAMHUYECKOE

OIMCaHHe K0JIe0aTeIbHOTO JABUXKCHUA

[TpeBpamenue SHEPTUH npu
rapMOHUYECKHUX KOJICOaHUSX. CBs13b
aAMILTATY b KoJieOanuii UCXOIHOU
BEJIMYMHBI C aMIUIUTyJaMHU KosieOaHUil e

CKOPOCTH U YCKOpPEHUS

KonebGarenbuplii  koHTYp.  CBOOOIHBIC
AJIEKTPOMATrHUTHBIC KoseOaHus B
uleaIbHOM  KOJEeOATeNIbHOM  KOHTYpE.
AHajorus MEXKIy MEXaHHYECKUMU |
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3aKkoH COXpPaHCHUA DHEPIrUr B HACAJIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BbIHyX/1IeHHbIE MEXaHUYECKHE KOJIeOaHus.
Pe3onanc. Pesonancnas KpHUBasl.
Beinyx1eHHbBIE JIEKTPOMarHuTHbIE

KoJieOaHus.

Ilepemennbiii  Tok.  CuHycOuAalbHBIN

HepeMeHHLIﬁ TOK.

MoIIHOCTh INEPEMECHHOT'O TOKa.




AMIUIMTYIHO€ W JEHCTBYIOIIEE 3HAYCHUE

CHJIbI TOKA WU HAITPAKCHUA

5.1.10

Tpaucdopmarop. [IpousBoacTso, nepegaya
U NOTpeOIeHNE 3IIEKTPUYECKON SHEPIUH.
OKOJIOTUYECKUE PUCKU MPU MPOU3BOACTBE
AIEKTPUUECKON SHEPIUH. Kynbrypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUU B

IIOBCEIHEBHON XU3HU

5.1.11

TexHudeckne ycTponcTBa: cercMorpad,
ANEKTPUYECKUN 3BOHOK, JINHUU

aIIeKTponepeaay

5.1.12

[Ipaktnueckue pabotel. HMccnemoBanue
3aBHCUMOCTH TIepHoJa MaJlbIX KoyeOaHuin
rpy3a Ha HUTHU OT JUIMHBI HUTH U MAaccChl
rpy3a. HMccnenoBanre nepeMeHHOTO TOKa B
ey U3 TOCJIEN0BATENIbHO COEAUHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa

5.2

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

MexaHuueckue BOJIHBI, yCJI0BUA
pacnpoctpanenusi. Ilepuong.  CkopocThb
pacrupocTpaHeHus W JJIMHA  BOJIHBL.

Honepeque " IPpOJO0JIBHBIE BOJTHEI

522

Hutepdepennus u nudpakus

MCXaHHNYCCKHUX BOJIH

523

3Byk. CkopocTh 3BykKa. ['poMKOCTH 3ByKa.

BricoTta Tona. TeMOp 3ByKa

524

OJNEKTPOMarHuTHHIE  BOJHBIL. Y CJIOBHSA
U3JIy4eHUsI  JJIEKTPOMATHUTHBIX  BOJIH.
B3anmMHuas opuenrtanus BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BaAKyyM¢€

5.2.5

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)KE€HUE, TPEIOMIICHHUE, MOJISIpU3aLus,
mudpakmusi, uHTepdhepeHiusi. CKOpPOCTh

SJICKTPOMAIrHUTHBIX BOJIH




5.2.6

[IIxana 3JIEKTPOMATrHUTHBIX BOJIH.
HpI/IMeHCHI/Ie SJICKTPOMATrHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIMIIBI PaAMOCBA3U W TEIEBUACHUA.
Panuomokanus. DIEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH CpelIbl

5.2.8

TexHuueckne yCTpOWCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, yJIbTPa3ByKOBas
JUAarHOCTHKAa B TEXHUKE M MEIHIIHHE,
pagap,  paaHONPUEMHUK, TEJIEBU30D,

anTeHHa, Tenedon, CBY-neun

53

OIITUKA

5.3.1

[IpsiMmonuHeitHOE pacnpOCTpaHEHHUE CBETa

B OJIHOPOJIHOM cpexe. JIyu ceera

532

OtpaxeHue cBeTa. 3aKOHbl OTPAKEHUS
cBera. [loctpoenne m300paxeHHil B IJIOCKOM

3epKaie

533

[Ipenomnienne cBera. 3aKOHBI TPEIOMIICHHUS
CBETa. AOCOIOTHBIN MoKa3aTeib

MPETOMIIEHUS

534

ITommoe BHYTpEHHEE OTpaXKEHHE.
[IpenenpHBIA Yrod MOJHOTO BHYTPEHHETO

OTpaKEHUS

53.5

Hucnepcuss  cBera. CIIOXKHBIM ~ COCTaB

oenoro ceera. I{Bet

5.3.6

CoOuparorye ¥ pacCceuBaroNIUue JIUH3HI.
Tonkass nuH3a. DOKYCHOE pacCTOSIHUE U
ONTHYECKass  Cuja  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHUi B COOMPAIOIINX
U pacceuBaronux JuH3axXx. Dopmyna
TOHKOM JHH3BEL. YBEIWUEHHE, J1aBacMoeE

JIMH30U

5.3.7

Hpeﬂenm IIPpUMCHUMOCTH FCOMeTqueCKOﬁ

OIITUKH




5.3.8

WNurtepdepentius  cBeta.  KorepeHtHble
HCTOYHHUKH. YcnoBus HaO0IIOIEHUS
MaKCHMYyMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(i)aSHBIX KOIr¢pCHTHBIX HCTOYHUKOB

539

Hudpakmous  cBera.  udpakumoHHas
pemérka. YciaoBue HAOMIOACHHS TIABHBIX
MaKCUMYMOB npu naICHUH
MOHOXPOMATHYECKOTO cBeTa Ha

TU(HPaKIIMOHHYIO PEHIETKY

5.3.10

[Tonsipuzanus ceera

5.3.11

TexHuueckue yCTpPOMCTBA: OYKH, JIyNa,
¢doroanmapar, MPOSKIUOHHBIA —ammapar,
MHUKPOCKOII, TEJIECKOTL, BOJIOKOHHAsI
OITHKA, T pakIuOHHAS pemeéTka,

TTOJISIPOU T

5.3.12

[IpakTnueckue paboTHI. Nsmepenne
mokasarensi npenomiieHus. VccrnemoBaHue
CBOMCTB  HW300pakeHWMH B  JIMH3aX.

Habmronenue nucnepcun cBeta

BJIEMEHTAI CIIELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunl NPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCUTEJIbHOCTH: MHBapHUaHTHOCTh
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIbHOCTH DUHINTEHHA

6.2

OTHOCUTEIIFHOCTD OIHOBPCMCHHOCTH.
3aMeI[J'IeHI/Ie BPpEMCHHN MW  COKpAIICHHC

JJIAHBI

6.3

DHeprus ¥ UMIYJIbC CBOOOTHOMN YaCTHIIBI

6.4

CBsi3b Macchl C PHEPrUe U HMIYJIbCOM
CBOOOJIHOM YacTHIBl. ODHEPrus IOKOs

CBOOOTHOM YaCTHIIBI

KBAHTOBAA ®U3UKA




7.1

DJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna [Inanka cBsi3u >HEPTUN
¢doroHa ¢ ero wyactoTod. ODHeprus u

UMITYJIbC (POTOHA

OTtkpeiTHE U uccienoBanue Gorodrddexra.
Omeitet AL CroneroBa.  3aKoHbI

dboTtorpdexra

YpaBHeHue OUHIITENHA st
dororddexra. «KpacHas TpaHUIa

dboTtordpdexra

7.1.4

Jasnenue cBeta. OnbiTel [1.H. JIeGenena

7.1.5

XUMHAYECKOE IEUCTBUE CBETA

TexHUueCcKHne yCTPOWCTBA: (OTODIEMEHT,
¢doronaTumnk, COJTHEeYHast Oarapes,

CBETOIUO]T

7.2

CTPOEHHME ATOMA

7.2.1

Mopens atoma Tomcona. OnbITE
Pesepdopaa no uccienoBaHnio CTPOSHUS

aToMa. HnaHeTapHa;I MOJCJIb aTOMa

7.2.2

IToctynater bopa. N3znyuenue u
norjomeHne (HOTOHOB IpHU  Hepexofe
aTOMa C OJHOIO YpPOBHsS DJHEPrud Ha
npyroi. Buasl ciektpoB. CekTp ypoBHEN

OHCPIur aToMa BOAOpOda

7.2.3

Bonnosrle cBoiicTBa yactull. BoaHBI 1€
Bbporis. KopmyckynspHo-BOJIHOBOM
nyanusMm. Judpakuus dIeKTpOHOB Ha

KpHUCTaJlIax

7.2.4

CnoHTanHoe H BBIHY>KACHHOC M3JIYUCHHUC.

YCcTpoicTBO M IPUHLIUIT PaOOTHI Jlazepa

7.2.5

TexHnueckue yCTpOMCTBA: CIEKTPaIbHbBIN
aHaJIn3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTECP

7.2.6

[Tpaktuyeckue  pabotel.  HabGmonenue




JIMHENYaToro CreKkTpa

ATOMHOE A1PO

131 Meroapl HaOMIOAEHWUS W PETUCTpAIUU

SJICMCHTAPHBIX YaCTUIL]

OTkpbITHE  PAAMOAKTUBHOCTU.  OIBITHI
Pezepdpopna mo ompeneneHuio cocraBa
7.3.2 pannoakTUBHOro  u3iyueHus. (CBolicTBa
anb(da-, 6eTa-, raMmma-u3nydeHus. Brimsaue

PaaAnOaKTUBHOCTHU HaA JXUBBIC OPTraHU3MbI

OTkpblTHUE  TPOTOHA U HEUTpOHA.
Hyxnonnass mozens sinpa ['eiizenOepra —
7.3.3
WBanenko. 3apsan aapa. MaccoBoe 4Mciio

sapa. M3oTomnsl

Aunbda-pacma. DJIEKTPOHHBIN u
NO3UTPOHHBIH  OeTa-pacnas. I'amma-
7.3.4
U3ITyYeHUe. 3aKOH  paJAMOAKTHBHOIO

pacmaga

OHeprus CBsSI3U  HYKJIIOHOB B siIpe.

7.3.5
Snepusie cunbl. [ledext macce saapa

SInepubie peakuuu. JledeHue u CHHTE3
7.3.6
saaep

Snepusiii peakrop. TepmosinepHbIit
cunre3. [IpoGneMbl W  NEPCHEKTUBBHI
7.3.7
AIEPHOM  SHEPreTUKU.  DKOJOTHYECKUE

ACIICKTHI H,Z[CpHOﬁ OHCPIrCTUKU

OneMeHTapHble  yacTHlbl.  OTKpbITHE
7.3.8 MO3UTPOHA. dyHIaMEHTAIbHbBIE

BSaHMOHeﬁCTBHH

TexHudyeckne  yCTpoOWCTBa:  JTO3HMET,
7.3.9 kamepa Bunbcona, snepHblii peaxTop,

aroMHas bomOa

[Ipaktnueckue pabotel. HMccrnemoBanue
7.3.10 TPEKOB 4acTuIl (o TOTOBBIM

dotorpadusam)




OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. Cos3Be3musi, spKue

3Bé3,Z[BI, IIJTaHCThI, X BUAUMOC IBUXKCHUC

8.2

Comueynasts cucrema. llmanmeTsl 3eMHOU
TPYIIIBL. IImaHeThI-TUrauThl u UX
CIIyTHHUKHU, KAapJUKOBBIE IUIAHETHI. Maiible

Tenna CoTHEYHOH CUCTEMEI

8.3

Connane, d¢otochepa u  armocdepa.

CoHevyHast aKTUBHOCTD

8.4

Hctounuk sHeprun CoitHua u 3B€371

8.5

3BE31bl, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTh, PaJHyC, TeMIIEpaTypa,
ux B3aUMOCBSI3b. Jwnarpamma
«CTIEKTPAJIBbHBIA ~ KJIAaCC — CBETUMOCTBY.
3BE34pI  IJIABHOM  IIOCICAOBATCIIBHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTbY IJIA

3Bé3II IJIaBHOM OCICA0BATCIIBHOCTU

8.6

Baytpennee CTpOCHHUE 3BE3.
CoBpeMeHHbIe Npe/ICTaBICHUS 0
IPOUCXOXKIEHNU U 3Botony CosHIa U 3BE3.

OTaIbl )KU3HU 3BE3]

8.7

Mineunbiii  Ilyte — Hama [anaktuka.
CnupanpHass ~ cTpykTypa  [amakTukwu,
pacmpeneneHue 3BE3N, Ta3a U IBUIM.
[Tonoxenne wu nawxkenue ConHia B
lamaktuke. Ilmockas w  cdepudeckas

noacucTeMbl [ atakTuku

8.8

Tuner ramaktuk. PagworanakThku U

kBa3apbl. UEpHbIE IBIPHI B AIpax TaJaKkTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaO6ma. Pas0Oeranme rajakTuk.
Bos3pact u paguyc BcenenHoil, Teopus

bonpmioro B3peBa. Mogens  «ropsuen

Bcenennoit». PenukToBoe usiyueHue




8.10

MacmrabHass ~ cTpykrtypa  BceneHHoi.
Meraranaktuka. Hepeménnsie mnpoGiembl

aCTPOHOMHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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