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MNOACHUTEJIBHAS 3AIIMCKA

[Tporpamma 1o ¢u3mke 0a30BOr0 ypOBHS Ha YPOBHE CpPEIHEro OOMIeTO 00pa3oBaHUS
pazpaboTaHa Ha OCHOBE TIOJOXKEHUH U TpeOOBaHMN K pe3yJbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tporpammbl, npeacTaBieHHbIX B PI'OC COO, a Taxxke ¢ yuérom (emepaabHOI
paboueil mporpaMMbl BOCIIMTAHUS M KOHIICTILIUU MpenojaBaHusi yueOHoro npeamera «duszmka» B
oOpa3oBaTenbHBIX  opraHm3auusix  Poccuiickoit ~ Denepanmuu,  pealu3ylOUIMX  OCHOBHBIC
oOpa3zoBaTenbHbIC MPOrpaMMbl BociuTaHust 1 KoHLenuu npenogaBanus yueOHOTO MpeaMeTa
«Du3nKay, a TakKe:

- ®enepanpHOro 3akoHa OT 29 nexadbpst 2012 1. Ne 273-03 «O6 obpazoBanum B Poccuiickoit
Oenepanun» (C IBMEHEHUSIMH U JIONTOJIHEHUSIMHU );

- (enepaibHOTO TOCYAAPCTBEHHOTO O0Opa30BaTEIBHOTO CTaHAapTa CpeIHero oOIero
o0Opa3oBaHMsl, yTBEPkKACHHOTO NpukazoM MuHoOpHayku Poccun ot 17 mas 2012 r. Ne 413 (B pex.
npukazoB MunobpHayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017
Ne 613; Munnpocsemenust Poccun ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712, ot 12.08.2022
Ne 732, 01 27.12.2023 Ne 1028);

- (enepanpHOil 00pa3oBaTeNbHONW MPOrPaMMBl  CpeAHEro OOIIero  OOpa3oBaHUA,
yTBEpkKACHHOUN mpukazoM Munmnpocsenienus Poccuu ot 18 mas 2023 r. Ne 371 (B pea. nmpukas3on
Munnpocsenienust Poccuu ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704);

- mnpukaza Munnpocsemenuss Poccun ot 5 Hosi0ps 2024 1. Ne 769 «OO0 yTBepkIeHUU
denepanbHOrO MepeyHsl Y4eOHHKOB, JAOMYIIEHHBIX K MCIOJBb30BAHUIO TIPU Peau3alliid UMEIOINX
rOCy/IapCTBEHHYIO aKKpPEAUTALMI0 OOpa30BaTENbHBIX MPOrpPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO
oO1ero, cpeaHero odmero o0pa3zoBaHus OpraHU3ANMIMHU, OCYIIECTBISIONMMME 00pa30BaTEeIIbHYIO
NeSITENIbHOCTh, U YCTAHOBJIEHUH IPEJEIBHOIO CPOKa HCIOIb30BAHUS MCKIIOYEHHBIX YY4EOHUKOB U
pa3paboTaHHBIX B KOMILJIEKTE C HUMHU YUEOHBIX TOCOOUIY;

- mnpukaza Munnpocsemenuss Poccun ot 18 mrons 2024 r. Ne 499 «OO6 yTBepxaeHUu
(benepanbHOIo MepedHst 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K HCIIOIB30BaHUIO
IpU peau3allid HMMEIOIIUX TOCYJapCTBEHHYIO aKKpEeIUTAlMl0 00pa30BaTeIbHBIX MPOTPaMM
HAyYaJIbHOTO 0OIIEr0, OCHOBHOTO OOIIEro, CPeTHEr0 001IEero 00pa3oBaHus»;

- npukaza Munnpocsenienus: Poccun ot 7 okta6ps 2022 r. Ne 888 «O BHeceHUH M3MEHEHUI
B Ilopsnok opraHu3anuu M OCYULIECTBIEHUS OOpa30BaTEIbHOW MAESITEILHOCTH MO OCHOBHBIM
0011e00pa3oBaTebHBIM MPOrpaMMaM — OOpa30BaTENBHBIM IIPOrpaMMaM HadajdbHOTO OOIIETo,
OCHOBHOT'O OOIIEr0 U CpeJHEero oOuero oopa3oBaHus, YTBEpKAECHHOrO MpUKazoM MUHHCTEpCTBA

npocsenienus Poccuiickoit @enepannn ot 22 mapra 2021 1. Ne 115»;


https://normativ.kontur.ru/document?moduleId=1&documentId=246100&l0
https://normativ.kontur.ru/document?moduleId=1&documentId=267679&l0
https://normativ.kontur.ru/document?moduleId=1&documentId=297861&l0
https://normativ.kontur.ru/document?moduleId=1&documentId=297861&l0
https://normativ.kontur.ru/document?moduleId=1&documentId=379399&l0
https://normativ.kontur.ru/document?moduleId=1&documentId=379742&l0
https://normativ.kontur.ru/document?moduleId=1&documentId=431499&l0
https://normativ.kontur.ru/document?moduleId=1&documentId=431499&l0
https://normativ.kontur.ru/document?moduleId=1&documentId=464815&l2

- YcraBa I'BOY «CII Ne 33 I'.O. MAPUVIIOJIb» (HOBas pemakuus), yTBEP>KIECHHOTO
npuka3oM MuHuctepcTBa oopazoBanus U Hayku Jlonenkoir Hapoguoit Pecniy6muku ot 1 urons 2024
r. Ne 976;

- Yuyebnoro miaHa cpeaHero oobmiero oopazosanus [ bOY «CIHI Ne 33 I".O. MAPUVYTIOJIby
Ha 2025-2026 y4eOHbIit TO/I.

Copneprkanue mporpamMMsl 1o (hpu3KKe HarpaBiieHO Ha (pOpMUPOBaHHME ECTECTBEHHO- HAyYHOU
KapTuHbI Mupa oOyuaromuxcs 10—11 kimaccoB mpu o0ydeHun ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-/IeATeIbHOCTHOTO noaxoaa. [IporpamMma o gpusuke cooTBETCTBYET TpeOOBAHUSM
OI'OC COO k mIaHWpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pe3yJibTaTaM
0o0y4YeHHs, a TAaKXKe YYUTHIBAET HEOOXOAMMOCTh PEaTH3alUU MEXKIPEIMETHBIX CBs3e (DU3UKH C
€CTECTBEHHO-HaYYHBbIMU YUEOHBIMU IIpeMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE LIEIN U3YUYEHUS
(Gbu3MKK Ha ypOBHE CpeaHero oluiero o0pa3oBaHUs, IUIAHUPYEMBIE PE3ylbTaThl OCBOCHHS Kypca
(GU3HUKN: TUYHOCTHBIE, METaNlPeIMETHBIE, MPEeAMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusuke BKIHOYALT:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOEHMSI Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM YHUCIIE
IpeIMETHBIC PEe3yJIbTaThI MO roJIaM O0yUeHUS;

coziep;kanue yueOHoro npeamera « Pusnka» mo rogam o0ydeHusl.

®u3rka Kak Hayka o HauOojee OOIIMX 3aKOHaX MPUPOJIbI, BBICTyNAasl B Ka4eCTBE y4eOHOTO
IpeIMeTa B IIKOJE, BHOCUT CYUIECTBEHHBIN BKJIAJ B CHUCTEMY 3HaHHI 00 OKpY’KalollleM MHpE.
[IkonbHBIH Kypc GU3MKU — CUCTEMOOOPA3yIOIIUI /17151 €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEAMETOB,
MOCKOJIbKY (PM3MUECKUE 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB M SIBICHHM, M3yyaeMbIX XHMUEH,
ouonoruei, ¢puznveckoil reorpadueit u actpoHomuei. VMcrnonp30BaHue U aKTUBHOE MPUMEHEHUE
(Gu3NyecKnx 3HAHUUN OINpeaeNnseT XapakTep M pPa3BUTHUE Pa3HOOOpPA3HBIX TEXHOJOTUH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOEHHSA KOCMOCA, IOJIyYEHHsS HOBBIX MaTEpUAOB C 3aJaHHBIMU
CBOWCTBaMHM U Jpyrux. M3ydyeHue (pu3nku BHOCUT OCHOBHOM BKIJIaJ] B (POPMUPOBAHHUE €CTECTBEHHO-
Hay4yHOM KapTUHBI MHpa 00ydaromuxcs, B GOpMHUPOBAHHE YMEHHUI MPUMEHSATh HAyUHBIH METOJ]
MO3HAHUS MPU BHIMOJIHEHUHU UMHU YYEOHBIX UCCIIeI0OBaHUI.

B ocHOBy kypca (pu3uku st ypoBHS CpefHero oOuiero oOpa3oBaHus MOJOXKEH Psija UIeH,
KOTOpBIE MO’KHO paccCMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISIETCS JIOTMUECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepHuall U3 BCeX pa3/ienoB (U3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOW, TaK U
COBPEMEHHO! (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuall Kypca (pU3uKH 00beJUHEH BOKPYT



busmdeckux Teopuil. Bemymmm B Kypce sBhsieTcs (OPMHPOBAHHE TMPEACTABICHHN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes eymanumapuszayuu. E€ peanusanus IpeAnosaracT UCHOIb30BAHUE 'YMaHUTAPHOTO
HoTeHIMana (pU3MUECKON HayKH, OCMBICIIEHUE CBS3M Pa3BUTHUS (U3UKU C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU M 9KOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GU3UKH MpeanonaracT 3HaKOMCTBO C IIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sKxonocusayuu peanusyercs IOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJEpXKaHMs,
MOCBALIEHHBIX SKOJIOIMYECKMM Ipo0ieMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbl C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a Takke 00CyXJeHUs MpoOjeM paloHaIbHOrO MPUPOJONOIb30BAHUS U
9KOJIOTMUYECKOI 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpeaHEero obiero oOpa3oBaHUs
ABIISIOTCS  (pU3MUecKue Teopuu ((PopMHpPOBAHUE MPEACTABIEHUN O CTPYKType MOCTPOSHHMS
¢usnveckoii Teopuu, poinu (yHIAMEHTAIBHBIX 3aKOHOB ¥ TPUHIMIIOB B COBPEMEHHBIX
IIPEJICTABICHUSIX O MpPHUPOJE, TpaHUIAX NPUMEHUMOCTH TEOpUM, JJIsi ONUCAHUS €CTECTBEHHO-
HAYYHbIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeATETbHOCTHBIN MOAX0A B Kypce (PU3MKHM peanu3yeTcsl IpexJie BCero 3a Cuér
OpraHM3aliK SKCIEPUMEHTAIbHON JAesITeNbHOCTH oOydaromuxcs. s 6a3oBoro ypoBHsS Kypca
(UMK — BTO HCIIOJIB30BAHME CHUCTEMBl (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
na0opaTopHbIX pabOT, KOTOpble B MporpaMme mo (u3uke oObeAMHEHbl B OOMIMHA CIHUCOK
YUEHHUYECKUX MpaKTHUeCKHX paldoT. BblieneHne B yka3aHHOM MepedyHe Ja0opaTOpHBIX padoT,
MIPOBOAMMBIX JUIsl KOHTPOJIS M OLIEHKH, OCYILECTBIISIETCS y4aCTHUKaMU 00pa30BaTeIbHOTO Mpoliecca
UCXOAs U3 OCOOEHHOCTEW IUIAaHUPOBAHMSA M OCHalleHWs KaOuHera @u3uku. Ilpu sToM
obecrieynBaeTcsl OBJAJCHHE OOYYAOUMMHCA YMEHHSIMHM IPOBOJAMTH KOCBEHHBIE H3MEpEHUH,
UCCIIEIOBAaHMs 3aBUCUMOCTEH (U3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB 10 IPOBEpKE
MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHKE yieisieTcs pelIeHnI0 pacuéTHBIX M KaueCTBEHHBIX 3a1ad. [1pu aTom s
pacu€THBIX 3a7lay MNPUOPUTETOM SBISAIOTCS 33/Ja4d C SBHO 3aJJaHHOM (U3UYECKON MOJeNblo,
IIO3BOJISIFOIINE IPUMEHSATh U3YUECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jiena Kypca, Tak
U UHTETPUpPYS 3HAHUS U3 pPa3HbIX pa3fenoB. [l KaueCTBEHHBIX 3ajjady NMPUOPUTETOM SIBISIOTCA
3a/laHusl Ha OOBsICHEHUE MPOTEeKaHUs (GU3NYECKUX SIBJICHUU U MPOLIECCOB B OKPYXKAIOIIEH KU3HU,
TpeOyromue BpIoopa GU3NIECKO MOIENH Uil CUTyalluy PAaKTUKO- OPUEHTHPOBAHHOI'O XapaKkTepa.

B coorBerctBum ¢ TpeboBanmsiMu  PI'OC COO k MaTepualbHO-TEXHUUECKOMY

obecrieueHnI0 yaeOHOTO TIpoiiecca 6a30BbIi ypOBEHb Kypca (U3HKH Ha YPOBHE CPETHETO
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001ero 00pa3oBaHus TOJDKEH U3YUaThCs B YCIOBUAX MPEAMETHOTO KaOuHeTa (U3UKU WU B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB E€CTECTBEHHO-HAyYyHOro LuKiIa. B kabunHere
(bu3MKK T0IKHO OBITH HEOOX0IUMOE J1abopaTopHOE 00OPYIOBAHUE JUIS BBIMOJIHEHHS yKa3aHHBIX
B IIporpamme 1o (pu3Mke yueHHUeCKUX IPaKTUYECKUX paboT U AEMOHCTPALIMOHHOE 000pYI0BAHUE.
JleMOHCTpalMoHHOe 000pyAOBaHUE (OPMUPYETCS B COOTBETCTBUM C HPUHIMIIOM MHHHUMAJIbHOM
JOCTaTOYHOCTU M 00ECIIEYMBAET MOCTAHOBKY IEPEUUCIICHHBIX B IPOrpaMMe 10 (PU3UKE KITFOUEBBIX
JEMOHCTpPAlMA I MCCIEAOBAaHUS M3YyYaeMbIX SBJIEHUHM U IPOLECCOB, SMIUPHUUECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHU.

JIabopatopHoe 000pyioBaHKE AJIsl YUEHUYECKUX IPAKTUUECKUX padoT hopMupyercs B
BUJIE TEMATUYECKUX KOMILIEKTOB M OOECIIEUMBAETCs B pPAcUETe OJHOIO KOMILJIEKTa Ha JBYX
oOyyaromuxcs. TemMaTndeckne KOMIUIEKTBI J1a0opaTopHOr0 OOOPYJOBaHUSI JOJDKHBI  OBITH
IIOCTPOEHBl Ha KOMIIJIEKCHOM MCIIOJb30BaHUM AaHAJOrOBBIX M IM(PPOBBIX HPUOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX J1aOOPAaTOPHIi.

OCHOBHBIMU LIETSIMH U3y4eHUS (PU3HKH B 00IIEM 00pa30BaHUN SIBIISFOTCSL:

- dbopMHupoBaHHE HMHTEpeca M CTPEMJICHUS OOyYaromUXcs K HAYYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE UX MHTEIUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE IMPEACTaBIEHUMH O HAy4dHOM MeETO/A€ I[O3HAaHUS U

(hopMHUpOBaHHE UCCIIEOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOLIUM SIBICHUSIM;

- (¢bopMUpOBaHME HAay4YHOTO MHUPOBO33PEHHUSI KakK pe3yjbTaTa M3y4eHHS OCHOB
CTPOEHUS MaTepUU U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

- (dbopmHupoBaHHE YMEHUI OOBSACHSTD SBJICHUS C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUHN
Y HayYHBIX JI0Ka3aTeJIbCTB;

- (dbopMUpOoBaHME TPEACTaBICHUNH O poid QU3MKH IS Pa3BUTHS  JPYTHUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

JocTiwkenne 3Tux Lenei oOecrieuyuBaeTcs peleHHeM CIeIyIOIUX 3aJad B Ipolecce
M3yuYeHus Kypca (U3UKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

- MpUOOpEeTEeHNE CUCTEMbI 3HaHUI 00 00IMX (PU3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHsIX, BKIIIOYAs MEXaHUKY, MOJEKYJSPHYIO (HU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY U
3JIEMEHTHI aCTPOPUUKH;

- dbopMUpOBaHHE YMEHHH NPUMEHATh TEOPETUYECKHEe 3HaHUSA [UIsl OOBSCHEHUS
(bU3NIECKUX SBICHHUHA B TIPUPOJIC U IS IPUHATHS MPAKTHYECKUX PENICHUH B TOBCETHEBHOM JKU3HHU;

- OCBOGHHE CIIOCOOOB pELICHMs Pa3IUYHBIX 3a7ad C SBHO 3aJaHHOM (uznueckon
MOJIENIbIO, 3ajlay, MOJPa3yMEBAIOIIUX CAMOCTOSATENIBHOE CO3JaHHe (PU3MUECKOW  MOJenH,

aJICKBaTHOW yCIIOBHSIM 3a/1a4H;



- MOHUMaHUEe (PU3NYECKUX OCHOB U MPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTMYECKHUX IIPOLECCOB, UX BIUSHUS HA OKPY>KAIOILYIO CPELY;

- OBJIAJICHHE METOJAMH CAMOCTOSATEIHHOTO INIAHUPOBAHUS U IPOBEACHUS (U3HUECKUX
OKCIIEPUMEHTOB, aHalIM3a M MHTEepOperauud uHGOpMalUU, OINpeAeseHUs] JAOCTOBEPHOCTH
MIOJIyYEHHOT'O PE3yJIbTATa;

- CO3JIaHUE YCIIOBUM JIJI pa3BUTHUSL YMEHUH IMPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUYECKOU
JESITENbHOCTH.

Ha wusyuyenue ¢usmku (0a30BbIi ypOBEHb) Ha YPOBHE CpeaHEro ooOmero oOpa3oBaHUs
orBoautcs 136 gacos: B 10 kimacce — 68 vacoB (2 vaca B Heaento), B 11 kimacce — 68 yacoB (2 vaca B
HEJIEIIO).

[Ipennaraemslii B nmporpaMMe 1o (pu3MKe MepedyeHb Jab0paTOpHbIX U MPAKTUYECKUX padoT
SBJICTCS PEKOMEH/I0BAaHHBIM, YUUTEIb JeJIaeT BHIOOP MPOBEACHHS 1a00paTOPHBIX paboT U OMBITOB
C Y4€TOM MHAMBHUAYAIbHBIX OCOOCHHOCTEN 00yUYaroINXCS.

COILEPKAHUE OBYUYEHMUA 10 KJIACC

Pa3nes 1. ®dusuka u MeToAbl HAYYHOT'O IIO3HAHMS

®u3nka — Hayka o npupozae. HayuHble MeToAbpl MO3HAHUSA OKpyXkarowero mupa. Poisb
HKCIIEPUMEHTA U TEOPHUH B MPOLIeCcCe MO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopnenupoBanue ¢u3NYeCKUX sBJIEHUN M mpoueccoB. HayuHsle rumotessl. Ousnyeckue
3aKOHBI U TeOpHH. [ paHHIIBI TPUMEHUMOCTH (HU3UUECKUX 3aKOHOB. [[pHHITMTT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU eATETbHOCTH JIFOJIEH.

Llemoncmpayuu

AHanorosble U TU(POBBIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABrukeHre. OTHOCUTEIbHOCTh MEXAHMYECKOTO IBMKEHUS. CucTeMa OTCUETA.
Tpaexropus.

[Tepemenienne, CKOpocTb (CpelHssi CKOPOCTb, MIHOBEHHAs CKOpPOCTb) M YCKOPEHHE
MarepualbHOM TOYKHM, MX NPOEKIMU Ha OCU CHCTeMbl KoopauHat. ClokeHHe MepeMenieHud Hu
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKEeHHE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoboaHoe najieHne. Y CKOpeHrne CBOOOIHOTO MaeHUs..

KpuBonunelinoe gBmxeHue. [BrkeHrne MaTepualibHOM TOYKH 11O OKPY>KHOCTH € TTIOCTOSTHHOM
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0 MOYJII0O CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOpocTh. [leprnon n yactora oOparieHusl.
[leHTpOCTpEMUTEIIBEHOE YCKOPEHHUE.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHHE: CIIUIOMETD, IBUKEHUE CHAPSIOB,
LIETIHbIE U pEeMEHHBIE NTEPEIAYN.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK JIBUIKCHMUS.
[TpeoOpa3oBanue MBUKEHUN C NCIIOIB30BAHNEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBUKEHUS Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY M TOPU3OHTAIBHO.
N3mepenue yckopeHust CBOOOJHOTO MaeHMUsL.

HamnpagieHnne ckopocTy Npy JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3yueHnne HepaBHOMEPHOIO JIBUKEHHUS C LENbIO ONPECICHUS] MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY IYTAMM, POMACHHBIMU TEJIOM 3a IIOCIEI0BATEIbHBIC
paBHBIE IPOMEKYTKH BPEMEHH [P PAaBHOYCKOPEHHOM JIBUKEHHUH C HAYAJIIbHOW CKOPOCTBIO, PaBHON
HYJIIO.

W3ydeHue NBMKEHUS IIApUKa B BSI3KOW JKUAKOCTU. M3yueHue ABMKEHUS Tena, OpOIIEHHOTO
ropusonTansHo. Tema 2. /Innamuka

ITpunnun otHocutensHOCTH [amwmes. lepBeiii 3akoH HeroToHa. MHEpUManbHBIE CHCTEMBI
OTCU€Ta.

Macca Ttenma. Cwuna. llpuHnun cynepmosunmm cuil. Btopoil 3akoH HeroToHa s
MaTteprabHON TOUKHU. TpeTuii 3akoH HproTOHA 1711 MaTepraibHbBIX TOYEK.

3akoH BcemMupHoOro TsaroteHus. Cuna tspkectu. IlepBas xkocmuyeckas ckopocTh. Cuita
ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl TpeHus (mokosi, ckoibkeHusi, kadenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUsI CKOJNBbXKEHUs M cuia TpeHus mnokosd. Koadduument tpenus. Cuna CONpOTHBICHUS HpU
JBUYKEHUH TeJa B )KUJIKOCTH HJIU Tase.

[TocTynaTtensHOE M BpalaTeabHOe JBIKEHUE aOCOMIOTHO TBEPIOTO Tena.

MOMEHT CHUJIBI OTHOCUTEIIBLHO OCH BpalleHus. [1nedo cuibl.

VYcnoBust paBHOBECHSI TBEPIOTO TeEA.

TexHnYeCcKne yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: MOAIINITHUKH, JIBHKECHHE

UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBreHNE MHEPIIUH.



CpaBHeHME MacC B3aUMOICHCTBYIONIMX Tel. BTopoil 3akoH HeroToHa.

N3mepenue cuil. CnokeHue cui.

3aBUCUMOCTh CUJIBI YIPYTOCTH OT J1e(OpMAIIHH.

HesecomocTs. Bec Tena mpu ycKOpeHHOM mnoabéme W naaeHuu. CpaBHEHHE CHUJI TPEHMS
IIOKOS1, KAYEHUS U CKOJIbKCHMUSL.

VYcnoBus paBHOBecusi TBEpAOro Ttena. Bunel paBHOBecus. Yuenuueckuti skcnepumenm,
nabopamopuvie pabomwvl I3yvueHne IBMKCHHUS OpyCKa MO0 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHMKAIOIIUX B IIPY)KUHE U PE3HMHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOIO TEJA, UMEIOILIETO OCh BPAIIEHUSI.

Tema 3. 3ak0oHBI COXpaHEeHUS] B MEXaHHKeE

HNmnynbe mMarepuanbHOM TOYKM (Tena), CUCTEMbl MaTepUalIbHBIX ToueK. Mmmynbe cuibl U
U3MEHEHUE UMITYJIbCa Tella. 3aKOH COXPAaHEHUs UMITyJbca. PeakTuBHOE ABM)KEHHUE.

Pabora cunbl. MOIHOCTH CHJIBI.

Kunernyeckass sHeprusi MarepuaibHOM TOukH. Teopema 00 HM3MEHEHHMM KUHETHUYECKOM
SHEPIUU.

[TorennuanbHas sHeprus. [loTeHnnanbHas 3Heprus ynpyro aeopMupoBaHHON NPYKUHBL

[ToreHunanbHas SHEprus Tena BOJIU3K NOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HEMOTEHUUANbHbIE CHJIbL. CBS3b pabOThl HEMOTEHLHUAIbHBIX CHI C
U3MEHEHUEM MEXAHNYECKOW YHEPTUHU CUCTEMBI TEJI. 3aKOH COXPAaHEHUSI MEXaHNYECKOW YHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOWCTBA M INMPAKTHUECKOE INPUMEHEHHE: BOJOMET, KOMNEp, NMPYKUHHBIN
MIUCTOJIET, IBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbca. PEakTUBHOE IBUKEHHUE.

[lepexon MOTEHIIMAIBHOMN HEPTUN B KHHETHUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

N3yuenne aOCONIOTHO HEYyHpyroro yjapa C IOMOLIbIO JABYX OJMHAKOBBIX HMTSHBIX
MAasiTHUKOB.

HccnenoBanue cBS3U pabOThI CUIIBI C U3MEHEHHEM MEXaHUYECKON IHEPTHH TeJla Ha IpUMeEpe
PacTsKEHUS PE3UHOBOIO XKIyTa.

Pa3nea 3. MosekyasipHas GpU3HKa U TEPMOAUHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOT Meopuu

OCHOBHBIC TOJIOKCHUS MOJ'IeKy.TIHpHO-KI/IHeTI/I‘ICCKOI\/’I TECOPHHU U UX OIIBITHOC 000CHOBaHHE.



bpoynoBckoe asmxenue. Juddysus. Xapakrep IBKCHHUS W B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mopnenu cTpoeHHS Ta30B, KHUAKOCTEH M TBEPABIX TEN U OOBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE
THX Mojeneil. Macca u pazmepsl Mosiekyil. Konnuectso Bewectsa. [loctosiHaas ABorapo.

TemnoBoe paBHoBecue. Temmeparypa u e€ uamepenue. [llkana remneparyp Llenscus.

Mopenps uaeanbHoro rasa. OCHOBHOE YypaBHEHUE MOJEKYJISIPHO-KMHETHYECKON TEOpUH
uaeaIbHOTo raza. AOCOIIOTHAs TeMIepaTypa Kak Mepa CpeHe KHHETUYEeCKOM SHEPTHH TEIIOBOTO
JBHKeHUs yacTul rasa. [llkana remneparyp KenbBuna. ['a30Bbie 3akOHBI. YpaBHeHHEe MeHieneeBa—
Kunaneiipona. 3akon JlanbroHa. M3ompoueccsl B UACAIBHOM ra3e ¢ HNOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. [ paduueckoe npeacrapaeHre U30MPOLIECCOB: H30TEpMa, U30X0pa, H300apa.

TexHUUECKHE yCTPOUCTBA U MPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThL, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BeIIeCTBa, (oTorpaduuMoneKy
OpPraHUYECKUX COECTMHEHUM.

OmnpITe! 10 UG Gy3UH )KUIKOCTEH 1 ra30B. Mojiens OpOyHOBCKOTO TBUKCHUSI.

Mogens onbrta LlTepHa.

OnbIThl, JOKa3bIBAIOUIME CYLIECTBOBAHHE MEKMOJEKYJSIPHOIO B3auMoJAeUcTBUs. Mopensb,
WJUTFOCTPUPYIOLLAs IPUPOY J1aBJICHUS ra3a Ha CTEHKHU Cocya.

OnBIThI, WIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UCAIbHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

OmnpezneneHue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MepeHMi 00BEMa
KOMHATBHI, IABJIICHHS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXIY ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 rasa.

Tema 2. OcHOBBI TEPMOAUHAMHUKH

TepmonuHamuueckass cucreMa. BHYTpeHHsIsl SHEprus TEpMOIMHAMUYECKOM CHUCTEMBl U
crnocoObl e€ n3MeHeHHs. KoindecTBo TEIoTsl U paboTa. BHyTpeHHsIsI SHEprus 0 JHOATOMHOTO

UeanbHOro ra3a. Buapl Teruionepenadyu: TEIUIONPOBOAHOCTh, KOHBEKIUS, H3IyuY€HUE.
VY aenbHas TEIIOEMKOCTH BelllecTBa. KoludyecTBo TEMIOTH IpU TEIUIoNepeaye.

[Tonsitue 06 agnabatom mnporecce. [lepBriii 3akoH TepmoanHaMuku. [IpuMeHeHue nepBoro
3aKOHa TEPMOJAMHAMUKH K n3omporeccam. [ padudeckas uHTepnperanus paboTs rasa.

Bropoii 3akoH TepMoauHamMuki. HeoOpaTtuMocTh MPOIIECCOB B IPUPOJIE.

TemioBeie MamuHbL. [IpUHIKIBL TEHCTBUS TEIOBBIX MamiuH. [IpeobpazoBanus sHEPTrUU B
TerioBbIX MammHax. Kosddumment nonesnoro aeiictBus teroBoil mamuuel. [{ukn Kapao u ero
KO3 QHUIHUEHT MOJIE3HOTO AEHCTBUS. DKOJOTHUECKUE MTPOOIIEMBbI TEIIIOIHEPT€TUKU.

TexHuyeckue ycTponcTBa U MPAKTUYECKOE MPUMEHEHUE: IBUTATEIh BHYTPEHHETO CrOpaHus,
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OBITOBOM XOJOJMIBHUK, KOHIUIIOHED.

Llemoncmpayuu

M3MeHeHre BHYTPSHHEH SHEPTUH Tella IIPU COBEPIICHUH PAOOTHI: BBUIET MPOOKU U3 OYTHUTKH
oA JEHCTBHEM CXKaTOro BO3JyXa, HarpeBaHue 3(Qupa B JaTyHHOH TpyOKe NyTEM TpEeHUA
(BMI€0IEMOHCTPALINSA).

W3MeHeHne BHYTpPEHHEW SHEpruum (Temieparypbl) Teja mnpu Temionepeaade. OMNbIT 1O
arnabaTHOMY PACIIMPEHHIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHHBOM).

Monenu napoBoil TypOUHBI, ABUTaTENsi BHYyTPEHHETO CrOPAHUsl, PEAKTUBHOTO JIBUTATEsl.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomoi

N3mepenne yaenbHOU TeIUIOEMKOCTH.

Tema 3. ArperaTHblie cocTosiHus BemiecTBa. @a3oBblie nepexoabl

[TapooOpa3oBanue u kouaeHcauus. Mcnapenue u kunenue. AGCONIOTHAS U OTHOCUTEIbHAs
BIQXKHOCTh BO3Ayxa. HacelmeHHBI map. YenbHas TeIUioTa MapooOpa3oBaHUs. 3aBHUCHMOCTh
TEeMIIepaTypbl KUIICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrainmuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB KPUCTAJIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuansbl. [naBnenue u kpuctamuszanus. Y aenbHas TermioTa
iaBnenus. Cyonumarus.

YpaBHeHue TeroBoro OagaHca.

TexHudeckue yCTpPOWCTBA W TMPAKTHUUECKOE NPUMEHEHUE: TUTPOMETP U TICHXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MOIYUYEHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM YHCJI€ HAHOMATEpPUAJIOB, U
HaHOTEXHOJIOTHUH.

Llemoncmpayuu

CaoiicTBa HaChIIEHHBIX MTapoB. Kumnenue npu noHmwkeHHOM JaBiieHnd. CriocoObl H3MepeHus
BIIQ)KHOCTH.

HabGmionenne HarpeBaHwsi W IUIABJICHHS KPUCTAIIMYECKOro BemiecTBa. JlemoHcTpanus
KpHUCTAJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3mepenrie OTHOCUTENIbHOM BIXKHOCTU BO3/IyXa.

Pasnen 4. DaexkrpoamHaMmuka

Tema 1. Dnekmpocmamuka

DJneKTpu3anus Tel. DIEKTPUUECKUH 3apsa. J[Ba BUIA AIEKTPUUYECKUX 3apsIOB.

[IpoBOIHUKY, TUANEKTPUKU U TOJIYITPOBOJHUKH. 3aKOH COXPAHEHHUS IIEKTPUUECKOTO 3apsia.

B3aumopeiictue 3apsaoB. 3akon Kynona. ToueuHbIl 31eKTpUUECKUl 3apsil. DIEKTPUUECKOEe

nosie. Hampsik€HHOCTH 3ekTpuueckoro mosst. [IpuHmunm cynepno3unuu 3JIeKTPUUYECKUX TMOJEH.
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JInHnK HanpsKEHHOCTH SJIEKTPUYECKOTO MOJS.

Pabora cun anekrpocraruueckoro nosis. [lorennuan. Pasnocts norenuuanos. [IpoBogHuku u
JUAJIEKTPUKHU B DJIEKTPOCTATUYECKOM I10J1€. J(uanexkTpuyeckas NpOHULIAEMOCTb.

OnekTpoéMkocTb. KoHneHcaTtop. DIJIEKTPOEMKOCTh IUIOCKOIO KOHJIEHCATOpa. OJHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHudeckue yCTpPOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: JJIEKTPOCKOI, DJIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3allNTa, 3a3€MJICHHE 3JICKTPONPHOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
arrnapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpolcTBO M NPUHLMI JAEHCTBUS JIEKTpoMeTpa. B3anmoneicTBue Ha3JIEKTPU30BAHHBIX
Tell.

DJIEKTpUUYECKOE TM0J€ 3apsKEHHbIX Tell. [IpOBOAHMKKM B 3JIEKTPOCTATHYECKOM IIOJIE.
DNeKTpoCTaTUYECKas 3allnTa.

JIMDNEKTPUKHU B DJIIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IJIOLIAJN IJIACTUH, PACCTOSIHUS
MEXIy HUMH U IU3JIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. ITocTostHHBIN dJIeKTpHYecKHii TOK. TOKH B pa3jJIMYHBIX cpeaax

ONEKTPUYECKUH TOK. Y CIIOBHS CYLIECTBOBAHMS DJIEKTPUYECKOrO TOKA. MICTOUHMKM TOKa.

Cuna toka. IlocTosiHHBIHN TOK.

Hamnpsokenue. 3akon Oma 11 yyacTKa LeTH.

ONEKTPUYECKOE CONPOTUBIIEHHUE. Y IEIBHOE CONPOTUBIICHNE BEILIECTBA.

ITocnenoBarenpHOE, TapaJLIEIbHOE, CMELIAHHOE COEUHEHUE IIPOBOIHUKOB.

PaGoTa snextpudeckoro Toka. 3akoH Jxoyisi—JIenia. MomHOCTh 3JIEKTPHYECKOTO TOKA.

DIIEKTPOABMKYIIAsl CHJIA U BHYTPEHHEE CONMPOTUBIICHNE MUCTOYHUKA TOKa. 3akoH Oma s
MIOJIHOM (3aMKHYTO#) a5eKTpruueckoil nenu. KopoTkoe 3aMbIKaHuE.

ONEeKTPOHHAs MPOBOJUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTD CONPOTUBIIEHNS METAJIOB OT
temmeparypbl. CBEpXIPOBOAUMOCTD.

DJIEKTpUYECKHI TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuky. CoOCTBEHHAsI U TPUMECHAs! TPOBOMMOCTH MOJTYTTPOBOTHUKOB.

CgoiictBa p—n-niepexoja. [lomynpoBoaHUKOBbIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PAcTBOpax M pacijiaBax »>JEKTPOJUTOB. OJIEKTPOJUTHUYECKAS
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JTUccouManus. JINEKTPOIIH3.

DnexkTpuuecKkuil ToK B razax. CaMOCTOSTENbHBIMN U HECAMOCTOATEIbHBIN pa3psia. MosHus.

[Tnazma.

TexHUYecKue yCTpOHCTBA U IPAKTHYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
MCTOYHUKHU TOKA, 3JIEKTpOHArpeBaTesIbHble IPUOOPHI, TEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BAKYYMHBIA JHOJ, TEPMUCTOPHI B (HOTOPE3UCTOPHI, MOIYIPOBOAHUKOBBIA JHUO,
rajlbBaHuKa.

Jlemoncmpayuu

M3mepeHune cribl TOKa U HAIIPSHKCHHUS.

3aBUCHUMOCTb CONPOTHUBJICHUS] LWIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MIONEPEYHOI0 CEUYEHUs U MaTepuaa.

CMemaHHO€e COEJUHEHNE IPOBOJHUKOB.

ITpsimoe wm3MepeHHe DIEKTPOABMKYLIEH cuibl. KOpoTKkoe 3aMblKaHHE TalbBAHMUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 CONPOTHUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIIEHUSI METAJJIOB OT TeMIiepaTypsl. [IpoBoAMMOCTB 371€KTPOIUTOB.

HckpoBoli pa3ps 1 IPOBOAUMOCTE Bo3ayxa. OQHOCTOPOHHSIS IPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3ydeHne cMEaHHOro COEMHEHHSI PE3UCTOPOB.

W3mepeHne 31eKTpOIBHKYILEH CHIIbI HCTOYHUKA TOKA M €r0 BHYTPEHHET0 CONPOTUBIICHHUS.
Habntonenue snexTpoinusa.

Me:xnpeameTrHblie CBA3U

Nzyuyenne kypca ¢usuku 0Oa3zoBoro ypoBHsS B 10 kiacce oOCyHIeCTBISIETCS C YYETOM
COJIEpKaTENIbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMU MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Mesicnpeomemuvie nousmus, CBSI3aHHBIE C W3yYEHHUEM METOJOB HAyYHOI'O ITO3HAHMS:
SBJIGHWE, HAy4YHbIH (akT, rumnoresa, (usnueckas BeIUYMHA, 3aKOH, Teopus, HaOI0JeHHeE,
AKCIIEPUMEHT, MOJIETMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, IMHeHHas GyHKuus, napadoina, rumnepooua,
uX TpapuKd U CBOWCTBA, TPUTOHOMETPUYECKHE (YHKLMHU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHO€ TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI M X MPOEKIIUU Ha OCU KOOPAMHAT, CII0)KEHHE
BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupoje, nupdys3us, ocMoc, TeII000MeH
KHMBBIX OPTaHU3MOB (BHJbI TeIUIONEpeaaud, TEIIOBOE PaBHOBECHUE), DJICKTPUUECKUE SIBICHHUS B

YKUBOU MPHUPO/IE.
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Xumus: TACKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE aTOMOB U MOJEKYJI, MOJb BEILECTBA,
MOJISIpHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, )KUAKOCTEM U ra30B, MIEKTPUUYECKUE CBOWCTBA
METaJUIOB, 3JIEKTPOJIUTHYECKAS] TUCCOLMALINSL, FaIbBAHUKA.

T'eoepaghus: BnaxHOCTb BO3AyXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHue IBM)KEHUM C UCIOJIIB30BAHUEM MEXaHM3MOB, YUET TPEHUS B
TEXHUKE, OAILUITHUKY, UCII0JIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (paKkeTa, BOJOMET
W JpyTue), JBUTATeNIb BHYTPEHHETO CropaHMs, IMapoBas TypOWHA, OBITOBOM XOJOAMJIBHUK,
KOHIULIMOHED, TEXHOJIOTUH IOJIyYeHHs] COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHMCIIE HAHOMATEpUAJIOB,
U HAHOTEXHOJOIMH, OHJIEKTPOCTaTUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPONPHOOpPOB, KCEPOKC,
CTpYyHHBI TPUHTEp, 3JIEKTpOHArpeBaTelibHble IPUOOPBI, 3JIEKTPOOCBETUTENbHbBIE MPUOOPHL,
raJbBaHUKA.

11 KJIACC

Pa3znen 4. diekTpoamHaMuKa

Tema 3. MaruuTHoe noJse. JJeKTPOMATHUTHASI HHAYKIUS

ITocTostHHBIE MarHuThl. B3anMoaeicTBHE MOCTOSTHHBIX MarHUTOB. MaruutHoe nosie. Bekrop
MarHMTHOM MHAYKUMU. [I[puHIMD Cynepno3uuuy MarHUTHBIX 1TosIel. JINHUKM MarHUTHON MHITyKLUH.
KapTuna 1uHUI MarHuTHONW MHAYKIMHU I10JI TOCTOSIHHBIX MarHuTOB.

MarnutHOoEe 10JIE MPOBOAHMKA C TOKOM. KapTMHa NMHUN WMHIYKUWM MAarHATHOIO IOJIA
JUIMHHOTO MPSIMOTO NMPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJAHUKA, KATYLIKU ¢ TOKOM. ONbIT
Opcrena. BzanmoaelictBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOAyJdb U HampaBlieHHe. JIBUKeHUE 3apsHKEHHOW 4YacTHUIBI B
OJIHOPOJIHOM MarHuTHoM moiie. Pabota cunel Jlopenna.

SIBneHue 21eKTpOMarHUTHOM NHAYKIMU. [I0TOK BeKTOpa MarHUTHOM MHAYKLIUU.

ONEeKTpOABMKYIIAs CUJIa MHAYKIMH. 3aKOH 3JIEKTPOMarHUTHON MHyKuuu dapanes.

BuxpeBoe anekTpudeckoe moJie. OJEKTPOJABHKYIIAs CWila HWHIAYKIMU B IPOBOJHUKE,
JBAKYIIEMCS IOCTYIIATEIbHO B OJJHOPOJHOM MarHUTHOM ITOJIE.

ITpaBuno Jlenna.

NHAyKTUBHOCTE. SIBIEHME CAMOMHIYKIHUH. OJEKTPOABIIKYIIAs CHJIA CAaMOMHIYKIUH.
OHeprust MarHUTHOTO MOJIS KATYIIKHA ¢ TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHHYeCKHe yCTPOUCTBA U PAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE ~ MAarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTATEIIb, YCKOPUTEIIN JIEMEHTAPHBIX YaCTULl, UHAYKIMOHHAS [1€Yb.

Jlemoncmpayuu
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OmnbIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM ToJieM. JIMHUY MHAYKIIUU MarHUTHOTO TOJISI.

B3aumonelicTBue 1ByX IpoBOJIHUKOB ¢ TOkOM. Cuina Ammepa.

HevictBue cuibl JIopeHia Ha HOHBI AIEKTPOIUTA. SBICHUE FJIEKTPOMATHUTHON UHYKIIMH.

IIpaBuio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIKYIICH CHIIBI MHAYKIMU OT CKOPOCTH W3MEHEHUSI MarHUTHOTO
IIOTOKA.

SIBiieHnEe CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabonol

N3yuenne MarHuTHOTO MOJISl KaTyIIKH C TOKOM.

WccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOkoM. VccrnenoBanue siBneHus
3JE€KTPOMArHUTHOM MHIYKIUU.

Pa3nen 5. Kojie0anusi ¥ BOJIHBI

Tema 1. Mexanuueckue u IneKmpomMazcHUMHble KOJ1€OAHUA

Konebarenbnass cuctema. CBOOOMHBIE MeXaHMUYECKHME KoyieOaHus. [ ‘apMoHHMUYECKHe
konebOanus. Ilepuox, wacrora, ammauTyga u  Qasa konebanuil. [Ipy>KUHHBIM MasTHUK.
MareMaTHyecKrii MasTHUK. Y paBHCHHE TapMOHUYECKUX KojeOanuil. [IpeBpaiienue sHepruu npu
TapMOHUYECKHUX KOJICOaHUSX.

Konebarenbupiii  kKoHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJEOAHHMS B HJICATHHOM
KoJ1e0aTeIbHOM KOHTYpE. AHANIOTHS MEKy MEXaHUUECKUMU U DJIEKTPOMArHUTHBIMU KOJICOaHHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HICATHHOM KOJIe0aTEIbHOM KOHTYpE.

[IpencraBieHue o 3aryxaromux KosneOaHUsAX. BbIHyX/1eHHbIe MeXaHUYECKHE KOJIeOaHMUs.

Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

[lepemennbIii Tok. CHHYCOUANbHBIN MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.

AMIUIUTYHOE U ACHCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U HATIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBO, mepemadya W TOTPEOICHUE DICKTPUUYECKON HDHEPTUH.
OKOJIOTHYECKHUE PHUCKH TPU TPOU3BOJCTBE IJIEKTpodHEepruu. KynpTypa uUCMONB30BaHUSA
AJIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HHU.

TexHn4eckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: JIEKTPUUECKHI 3BOHOK, T€HEPATOp
MEPEMEHHOTO TOKA, JIMHUH JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeabHOW CUCTEMbI (MIPYKUHHBIA WM MaTeMaTHUYECKUN
MAasiITHUK).

Hab6nronenue 3aryxaromux kojaedanuii. MccmenoBanne CBOWCTB BRIHYKICHHBIX KOJICOaHUH.
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Ha6nronenue pesonanca.

CB00OOHBIE AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcmuiorpaMMbsl — (3aBUCUMOCTH  CHJIBI  TOKA UM HalpsOKEHUS OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3zonanc mpu mocienoBaTeNbHOM COEIMHEHHM PE3UCTOpa, KAaTYLIKH WHIYKTHUBHOCTU M
KOH/IEHCaTopa.

Mogens TMHAN NIEKTpOoIepeaayn.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

HccnenoBanue 3aBUCMMOCTH NEPUOJIAa MajbIX KoJleOaHU Ipy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBaHue nepeMeHHOro TOKa B LIENH U3 IOCJIE0BATEIbHO COEAMHEHHBIX KOHJIEHCATOPa,
KaTyILIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60/IHbL

MexaHuueckue BOJIHbI, YCIOBUS pacnpocTpanenus. Ilepuoa. CkopocTs pacnpocTpaHeHus U
JuinHa BouiHBL. [lonepednslie U mpoaosbHble BOJIHBI. VHTepdepeHus u Tudpakuns MEXaHUYECKUX
BOJIH.

3Byk. CkopocTb 3ByKa. I poMKoCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMarHUTHbIE BOJIHBL. YCJIOBUS H3JIy4€HHUS AJIEKTPOMAarHWTHBIX BOJH. B3aumHas
opuenTanus BekTopoB E, B, V B anexkrpoMarHuTHON BosnHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKeHHe,  HIpeJoMIIeHHe,  nossgpusanus,  audpakuus,  uHTeppepeHuus.  CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHE 3IEeKTPOMAarHUTHBIX BOJIH B TEXHUKE.

[TpyHIMIIBI paAMOCBA3H U TENEBUICHUS.
Pagunonokanust.
DNeKTPOMarHUTHOE 3arps3HEHUE OKPYKaloUle cpeibl.
TexHuuyeckue  ycTpoHCTBAa W MPAKTUYECKOE  MPUMEHEHHE:  My3bIKaJbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JAMArHOCTHKA B TEXHUKE M MEIUIMHE, pajap,
panuonpuEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBYU-neun.

Ilemoncmpayuu

OOpazoBaHne H pacnpoCTpaHEHHE TONEPEYHBIX M NPOAOIBHBIX  BOJH.
Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

HaGmtonenue oTpakeHHs M NpeIOMICHUS MeXaHW4yeckux BoyiH. HaOmronenue

uHTepdepeHn 1 U} pakiuy MEXaHUYECKIX BOJH. 3BYKOBOM pe30HaHC.
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Hab6nronenue cBs3M rPOMKOCTH 3BYKa 1 BHICOTHI TOHA C aMIUTMTY/I0M M YaCTOTON KOJIeOaHUH.

HccnenoBaHue CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH: OTPayKEHUE, IIPEIIOMIIEHUE, TOJISIpU3aLiys,
nudpakius, HHTepPEPEHITUS.

Tema 3. Onruka

['eomeTpuueckas onrtuka. [IpsMonrHeliHoe pacpoCTpaHeHUe CBETa B OTHOPOIHON Cpefe.

JIyu cBera. ToUeUHBIN HCTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpaKeHHs cBeTa. [locTpoeHne H300pakeHUH B IUIOCKOM
3epKajie.

[Ipenomiienue cBeta. 3aKOHBI MpeIoMiIeHHs! cBeTa. AOCOIIOTHBIN MOKa3aTeNb IPEIOMICHUS.
[TonHoe BHyTpeHHEe oTpakeHue. IIpenesnbHbIi yroi NoJIHOro BHYTPEHHEr0 OTPayKEHHUSL.

Hucnepcus csera. CiaoxHbli coctaB 6enoro csera. L{Ber.

Cobuparoiue u paccenBaromye JUH3bl. ToHKas 1rH3a. @OKYCHOE pacCTOSIHUE U ONTHYECKas
cuuia ToHKO# nH3bl. [TocTpoeHune n3o0paxeHuii B CoOMparoImX U paccenBaroImux JuH3ax. Gopmyna
TOHKOH JIMH3BI. Y BEIMUEHHE, JaBacMOe JTHH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKOMN OIITUKH.

Bonnosas ontuka. Matepdepennns cBeta. KorepeHTHbIC HICTOUHUKH. Y CIIOBUS HAOIIOACHUS
MaKCUMyMOB U MUHUMYMOB B MHTE€pP(EPEHIIMOHHOW KapTHHE OT OBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpaxus ceera. Judpakunonnas pemérka. Y cioBrue HaOMOEHUS TTaBHBIX MAKCUMYMOB
MIPH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHuuyeckue ycTpoWcTBa M MPAKTUYECKOE INPUMEHEHHUe: OuKH, Jyna, (oTroammapar,
MIPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, JU(PPAKIMOHHAS PEUIETKa,
HOJIIPOUI.

Llemoncmpayuu

[TpsimonuHeHOEe paclpocTpaHEeHHe, OTpakeHHWEe | IpellomyieHHe cBeTa. OnTudeckue
IpUOOPBHI.

[TonHOe BHyTpeHHEe oTpaxkeHue. Mojens ceeToBojia. ViccieqoBanue cBONCTB U300pakeHU i
B JIMH3AX.

Mopenn MwuKpockoma, Teneckoma. Habmionenne wunTepdepeHun cBera. Habmomenue
IUGpPaKIIK CBETA.

Habmonenue nucnepcun cBeta. [lomyyeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyyenue crnekTpa ¢ MOMOIIBIO JU(PpPaKIMOHHONW pemérku. HabmoneHue monspuzanuu

CBCTa.
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Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

W3mepenue mokasaress MPEIOMIICHUs CTekna. VccrnemoBaHue CBOWCTB M300paKCHHH B
nuH3ax. Habmonenune aucnepcuu ceera.

Pa3znen 6. OcHOBBI crIeMAJILHONH TEOPUU OTHOCHTEIbHOCTH

['paHunBl NPUMEHMMOCTH KJIACCUYECKOM MeXaHukHu. [locTynarel cnenualbHONM TEOpuu
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTh MOJ1YJIsl CKOPOCTH CBETA B BAKyyMe€, IPUHLIUII OTHOCUTEIBLHOCTH
DOWHIITEHHA.

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U COKPAIICHUE JJIUHbI. DHEPIUs
Y UMITYJIbC PEISATUBUCTCKOMN YaCTHULIBI.

CBs13b Macchl € SHEPTUEH U UMITYJILCOM PENIITUBUCTCKOM YaCTHUIbl. DHEPTUS ITOKOSL.

Paszpnen 7. KBanToBas (pusuka

Tema 1. Jnemenmovt K6AHM OGO ONMUKU

®oronsl. Popmyna [lnanka cBsi3u sHeprun QPOTOHA C €ro YaCTOTOW. DHEPrUsl U UMITYJIbC
doroHa.

Otkpeitue u uccnenoanue porodddexra. Onpirel A. I'. CroneroBa. 3akoHbl (hoTOddEKTA.
Ypasuenue DitamteitHa 11t poroaddexra. «Kpacnas rpanuna» dpororddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOeneBa. Xumuueckoe IeHCTBHE CBETA.

TexHuyeckue ycTpoWcTBa U MPaKTUYECKOE MPUMEHEHHE: (OTOdJIEMEHT, (POTOAATUHK,
coJIHeuHasi OaTapesi, CBETOIUOI.

Llemoncmpayuu

®oTo3¢(ekT Ha yCTaHOBKE C LUHKOBOM IUIacTMHOH. MccrnenoBaHHe 3aKOHOB BHEIIHETrO
dboTorddexra.

Ceeroaunon. ConHeunas 6arapes.

Tema 2. CTpoenune atoma

Mogens aroma Tomcona. OmbiTel Pe3epdopna mo paccesHuto o -uactui. IlmanerapHas
Mozenb atoMa. [loctymarst bopa. U3nyuenue u nmornomienue GOTOHOB ITpH IEPEX0ie aToMa ¢ OJTHOTO
YPOBHS SHEPIHH Ha Ipyroil. Bunel criektpos. CIIeKTp ypOBHEW S3HEPTUU aTOMa BOJOPOJIA.

Bonnosble cBoiictBa uyactull. BosHbl ne bpoins. KopryckyisspHO-BOJIHOBOM Iyanu3M.
CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHHUE.

TexHnuYecKne yCTporUCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAIbHBINA aHAIN3
(criekTpocKo), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Llemoncmpayuu

Monensb omnbita Pezepdopaa. OnpeneneHue IIHMHBI BOJIHBI JIa3epa.

Hab6nronenne nuHelyaThIX CIIEKTPOB U3TydeHus. Jlazep.
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Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

Hab6mnronenue nuHeityaroro crnekrpa.

Tema 3. AToMHOe€ /AP0

OKCIIEPUMEHTHI, JOKA3bIBAIOIIME CIOKHOCTh CTPOEHHUS Anpa. OTKpPhITHE PATUOAKTUBHOCTH.
OmnsiTel Pezepdopna mo ompenenaeHuio cocTaBa paguoakTHUBHOro u3nydeHus. CoiicTBa anbga-,
Oera-, raMMa-u3IydeHus. BiMsHUE pauoaKTUBHOCTH Ha JKUBBIE OPTaHU3MEI.

OTtkpeiTHE TIPOTOHA M HelTpoHa. HykionHas Mmozens sijpa ['eiizenOepra—Banenko. 3apsin

anpa. MaccoBoe uncio siapa. M3oronst.

Anbda-pacniaz. DJIEKTPOHHBIA W TO3UTPOHHBIN Oera-pacman. ['amma-u3nydeHue. 3aKoH
PaIMOAKTUBHOIO pachaja.

DHeprus CBS3U HYKJIOHOB B siape. SnepHbie cuiibl. JledekT Maccel siapa. SnepHble peakiuu.
Jlenenuie u CUHTE3 SAEP.

Snepubiii peaktop. TepmosinepHslii  cuHTe3. I[IpoOaeMbl W TEPCHEKTUBBI  SACPHOM
SHEPTEeTUKHU. DKOJIOTUUECKHUE ACTICKTHI SIC€PHOIN YSHEPTETHUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoapl HaOMIOACHHUS W PETUCTPAlMM  DIEMEHTApHbIX vacTull. @DyHIaMEHTalbHBIE
B3auMo/ieiicTBus. EnnHCTBO u3nyeckoii KapTHHBI MUPA.

TexHudeckue yCTpOWCTBa W TMPAKTUUECKOE MPUMEHEHHE: J03uMeTp, kKamepa BuibcoHa,
SJIEpHBIN peakTop, aTOMHas 6oMOa.

Llemoncmpayuu

CUéTunK MOHU3HUPYIOUIUX YACTHULI.

Yuenuueckuui sxcnepumenm, nabopamopmuvie pabomwr ViccnenoBanue TpekoB yacTuil (10
rotoBbIM otorpadusim). Pazmen 8. JjaeMeHTHI aCTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTH acTpoHOMUH. [IpuknanHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMMUH.
Bun 3B€3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, MIIAHETHI, HX BUIUMOE ABH)KECHHUE.

Conneynas cucrema.

Comnre. ConmaeuyHast akTHBHOCTh. Mictounuk sHeprun CouHia u 38E3/1. 3BE3/1bI, HX OCHOBHBIE
XapakTepUCTUKU. JlnarpaMma «CHEKTpalbHBIM KiIacC — CBETUMOCTb». 3BE3Jbl TJIABHOU
MOCJIEIOBAaTEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» Uil 3BE3N  TJIaBHOM
MOCJIeIOBaTeIbHOCTH. BHyTpeHHee crpoeHue 3BE3A. COBpEMEHHBIC TMPEACTABICHUS O
MPOUCXO0XKACHUU 1 3BOJIOIMK COJIHIIA U 3BE3/T. DTArbl )KU3HU 3BE3].

Mnineunsiii [lyTe — Hama 'anaktuka. [lonoxenne n asuxenue Connua B ['anaktuke. Tumbl
rajiakTuk. PanuoranakTiuku u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacmupenne Bcenmennoit. 3akon Xa0O06ma. Pa3Oeranme ramaktuk. Teopus
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Bosnbiioro B3peiBa. PemukToBOE M3TydeHHUE.

MacmrabHast  cTpyktypa Bceenennoit. Meraranaktuka.  HepeméHubie  mpoOiieMbl
aACTPOHOMHUHU.

Yuenuueckue nabnooenus

Habmto1enust HeBOOpYKEHHBIM TTIa30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX TPUIIOKEHUH JUIs
OTIpeJIeIICHUS TTOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/AUS

CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Hab6nronenus B Teneckon Jlynsl, mianet, Mneuynoro [lyTu.

O0o0maronee NoBTOpeHne

Ponb M3k 1 aCTPOHOMEY B SKOHOMHYECKOH, TEXHOJIOTHUECKOH, COIMMATLHOM M ATHYECKOM
cdepax AeSITeILHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH M aCTPOHOMHUHM B COBPEMEHHON Hay4YHOU
KapTUHE MUPA, poJib GU3NYECKON Teopur B GOPMUPOBAHUU MIPEJICTABICHU O (PU3NUECKON KapTHHE
MHUpa, MECTO (U3NYECKOW KApTHHBI MHpa B OOILIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPO/IE.

MexnpeameTHblie CBSI3U

Wzyuyenne kypca ¢usuku 0Oa3zoBoro ypoBHsS B 11 kiacce ocymiecTBisieTcs ¢ Y4ETOM
COJIEP>KATENIbHBIX MEXIIPEAMETHBIX CBSI3el ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduun
Y TEXHOJIOTHH.

Meoicnpeomemnuvle nousmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO I1O3HAHUS:
SBIIGHWE, HAy4YHbIH (aKkT, rumore3a, (u3nueckas BeIUMYMHA, 3aKOH, Teopus, HaOIOJaeHUE,
SKCIEPUMEHT, MOACINPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUW, TPUTOHOMETpUYECKHE (YHKIIMHU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO, BEKTOPHI U KX TIPOSKITUH
HAa OCH KOOpPAHMHAT, CJOXXEHHE BEKTOPOB, IMPOU3BOJHBIC JIEMEHTAPHBIX (DYHKIUN, MPHU3HAKU
Mo100usI TPEYTOIBLHUKOB, OMpeIelIeHHE TIOMAaAN TIOCKUX GUryp u oobema ter.

Buonoeus: >nekrpuueckue sBICHUS B )KUBOU TIPUPOJIE, KOJIeOATEIbHBIC IBIKCHUS B KUBOH
MPUPO/IE, ONITUUECKUE SIBJICHUS B )KUBOW IIPUPOJIE, IEHCTBHUE paraIlii Ha )KUBbIC OPTaHU3MBI.

Xumusi: cTpoeHHE aTOMOB U MOJEKYJd, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Te,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUTMUECKOM PEIIETKY, CIIEKTPATbHBIN aHATU3.

l'eocpaghusa: MarHUTHBIE TOJIOCA 3€MJIM, 3QJIEKH MAarHUTHBIX Py, (OTOChEMKAa 3eMHOMN
MOBEPXHOCTH, MPEJCKA3AHNE 3eMJIETPSCEHUH.

Texnonocus: NUHUM BJIEKTpONEpenad, FeHepaTop MEPEMEHHOTO0 TOKAa, AJIEKTPOJBUraTENb,
WHIYKIIMOHHAS Te4Yb, pajaap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus,

MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpeamera «®dus3mka» Ha ypoOBHE CpeaHEro OO0IIero oOpa3oBaHUs
(6a30BbIil YPOBEHB) JIOJKHO 00ECTIEYUTh JOCTHKEHUE CIIEIYIONINX JTUMYHOCTHBIX, METAIPeIMETHBIX
U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHS ydeOHOro mpeamera «Du3nka» TOIHKHBI OTPaXaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3UIUEHN JINYHOCTH, CUCTEMOI IIEHHOCTHBIX OPUEHTALMMA, MO3UTUBHBIX BHYTPEHHUX YOEKICHHUIA,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OTBITA U OMBITA JICATEILHOCTH B MPOIECCE peau3allid OCHOBHBIX HAIpPaBJICHUN BOCIUTATEIHHOM
NeSITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rPa’KIAHCKOT0 BOCTIMTAHUSA:

- cOPMHUPOBAHHOCTh ~ TPWKIAHCKOH TIO3MIMU  OOYYaromIerocss KaK aKTHBHOTO
Y OTBETCTBEHHOT'O YJI€HA POCCUHCKOr0 OOIIIECTBA;

- PUHSITHE TPaIUIUOHHBIX 00IIeueT0BEYECKUX T'YMaHUCTHYECKHX u
JEMOKPAaTUYECKUX [IEHHOCTEH;

- TOTOBHOCTb BECTH COBMECTHYIO [IEATETBHOCTh B HMHTEpPECax TIPakKJaHCKOTO
00111ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00Pa30BaTEILHOM OpraHU3aIlnu;

- YMEHUE B3aUMOJIEUCTBOBaTh C COLMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIMSIMH U HAa3HAYCHHUEM;

- TOTOBHOCTb K TYMAHUTAPHON M BOJIOHTEPCKOM JEATEITLHOCTH;

2) NATPUOTUYECKOT0 BOCIUTAHUS:

- c(hOpMHUPOBAHHOCTH POCCUNCKON TPAKIAHCKON WACHTUYHOCTH, MATPUOTU3MA;

- LIEHHOCTHOE  OTHOIIEHHWE K TOCYJapCTBEHHbIM CHUMBOJAM, JIOCTHXEHUSIM
POCCHICKHX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

- c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TIOBEACHUS;

- CIIOCOOHOCTh  OLIGHWBAaTh CHUTYallMi0 W TPUHUMATh OCO3HAaHHBIC pEIICHUS,
OPUEHTHUPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B ACSATEIHHOCTH
YYEHOT0;

- OCO3HaHUE JINYHOTO BKIIaJa B TOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

4) ICTETUYECKOIr0 BOCTIMTAHUSA:

- OCTECTUYCCKOC OTHOHMICHHUE K MHPY, BKIOYasA OCTCTHKY HAYYHOI'O TBOPUYCCTBA,
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MPUCYIIETO (PU3NIECKON HAYKE;

5) TPYA0OBOT0 BOCIUTAHMSA:

- HMHTEpEC K pa3iudHbIM chepam MpoPecCHOHATBHON ACSITENLHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oymymieil mpodeccuu u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

- TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHHIO M CAMOOOPA30BaHUIO B 00IACTH (PU3UKU
Ha MPOTSKEHUU BCEH )KU3HU;

6) 3KO0JIOTHYE€CKOI0 BOCIIMTAHUS:

- c(OpPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJBTYPBl, = OCO3HAaHHUE  TJI00AIBHOTO
XapakTepa dKOJOTMYECKUX IpoliieM;

- IJIAHUPOBAHUE W OCYILIECTBJICHUE JCHCTBHI B OKPYXKAIOIIEH cpele Ha OCHOBE
3HAHUSA LeJe YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

- pacuIMpeHue OIbiTa JESTEIbHOCTH JKOJOTMYECKOW HANpaBIEHHOCTH Ha OC-
HOBE UMEIONTUXCS 3HAHHUN 110 PHU3UKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

- c(OPMHUPOBAHHOCTb ~ MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOB-
HIO Pa3BUTHS PU3NYECKON HAYKU;

- OCO3HAHUE I[EHHOCTH HAY4YHOH JESITeNIbHOCTH, TOTOBHOCTh B TPOLIECCE H3YUYEHUS
(UBUKHA OCYIIECTBIATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATeIbHOCTh WHIWBHIYATbHO U B
rpymnme.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHUBEpPCAJbHbIE yueOHbIe AelicTBUA ba3oBblie Jiornueckue 1eiicTBUs:

- CaMOCTOSITeNIbHO (OPMYJIUPOBATH U AaKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- OMpENenAaTh LU AesTeIbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUU UX JOCTHKECHUS,
BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3NUYCCKUX SBIICHUSX;

- paspabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHATM3a UMEIOIITUXCSI MaTEPHATBHBIX
1 HEMaTepPHUAIbHBIX PECYpPCOB;

- BHOCHUTH KOPPEKTHUBHI B JIEATEIHHOCTh, OIIEHUBATH COOTBETCTBUE PE3YIHTATOB IIEIISAM,
OIICHUBATh PUCKHU MOCIIEICTBHI EITEITHHOCTH;
- KOOPJIWHUPOBATh M BBINOJHATH Pa0OTy B YCJIOBHSX PEATBHOTO, BHPTYaIHLHOTO M
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;
- pa3BUBATh KPEATHBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3zoBrble ucciienoBareLCKUe eHCTBHA:

21



- BJIa/IETh HAYYHON TEPMHUHOJIOTHEH, KITIOUEBBIMU MOHATUSAMHI U METOIaMu (pr3ndecKon
HayKU;

- BJaJICTh HABBIKAMHU Y4Y€OHO-HCCIIEOBATEILCKON W TPOEKTHOH JESITEIbHOCTH B
o0nactu (U3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOMCKY METOAOB PELICHHS
3a/1a4 (pU3NYECKOro COoep KaHUs, IPUMEHEHUIO Pa3IMUYHbIX METOJIOB IO3HAHUS;

- BJIA/IETh BUJIaMU JESTEIILHOCTH I10 MOJTYYEHHIO HOBOI'O 3HaHMsI, €T0 MHTEPIPETALUHY,
peoOpa30BaHUI0 U MIPUMEHEHHUIO B PA3NIMYHBIX YYCOHBIX CHTYaIHSIX, B TOM YHCIIE TIPU CO3JaHUH
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

- BBISBJISTH ~ NPUYUHHO-CIEACTBEHHBIE  CBSI3W M aKTyalM3HpoBaTh  3ajauy,
BBIIBUTATh TUIOTE3Y €€ PEeIIeHUs, HAXOAUTh apTyMEHTHI JUIsl JOKA3aTelIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

- AQHAIM3UPOBATh IONYYCHHBIE B XOJE€ PpEIHICHUS 3aJauydl pe3yJIbTaThl,

KPUTHYECKH OLIEHWBATh HUX JOCTOBEPHOCTb, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSIX;

- CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIE 33/1a4¥ B 00pa30BaTEIbHOM JIEATEILHOCTH, B
TOM YHUCJIE NIPU U3yUYeHUHN PU3UKH;

- JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

- YMETb IEPEHOCUTH 3HAHMSI IO (PU3HUKE B IPAKTUUECKYIO 00JIaCTh )KU3HEESTEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIacTei;

- BBIJIBUTaTh HOBBIE JIEH, ITPEJIaraTh OPUTMHAIbHBIE TIOJIXO/IbI U PEIICHNUS;

- CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE ATbTepHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmeii:

- BJIaJIETh HABBIKAMU TOJY4YeHHs HUHPOpManuu (U3MUECKOr0 COAEpPKAHUS U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATH MOUCK, aHANIN3, CUCTEMATH3aLUI0 U
HMHTEPIPETAINIO HHPOPMAIIHH PAa3TMYHbBIX BUJOB U (HOPM MPEICTABICHHUS;

- OLIEHUBATh JOCTOBEPHOCTH MHPOPMALINH;

- WCIIOB30BaTh CPECTBA WH(MOOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUHA B
pElIeHNd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX ¥ OpPraHH3alMOHHBIX 3a7ad C COOII0JeHHEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKH OE€30MACHOCTH, THTHUEHBI, peCcypcocOepekeHus, MPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€30MMacHOCTH;

- CO3/1aBaTh TEKCThl (PU3UYECKOrO COJEP)KaHUSA B Pa3iIMuYHbIX (opMarax ¢ y4yE€ToM
HazHaYeHHUs HHPOPMAIINH U TIEJIEBO ayJUTOPHH, BEIOUpas ONTUMAIBHYIO (hOpMY MPEACTaBICHUS U
BHU3yaJIU3alUU.

KomMyHuKkaTHUBHBIE YHUBEPCAJbHbIE y4eOHbIE 1eCTBUS:
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- OCYILECTBIIATh OOLICHUE Ha ypOKaxX (PU3UKH U BO BHEYPOUHOH JESTEIBHOCTH;

- pacro3HaBaTh MPEANOChUIKH KOHPIMKTHBIX CUTYAI[MH U CMATYATh KOH(IJIUKTHI;

- pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C MCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

- IOHUMAaTh U UCIOJIb30BATh IPEUMYILECTBA KOMaHIHOW ¥ MHANBUIYAIbHON pabOThI;

- BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBHIA ¢ Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KayKA0I0 4IEHA KOJUIEKTHUBA;

- IIPUHUMATH LEIH COBMECTHOM AEATEIBbHOCTU, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUS 110 €€ NOCTMIKCHUIO: COCTABIIATH IUIaH JEHCTBUM, PacHpeneATh POJIM ¢ Y4ETOM MHEHUM
YYaCTHHKOB, O0CY/IaTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

- OLICHMBATh KA4eCTBO CBOETO BKJIAJa M KAKIOrO yYaCTHMKA KOMaHABI B OOIIMiA
pe3yabTaT o pa3paboTaHHBIM KPUTEPUSIM;

- npeyiaraTb  HOBbIE  IIPOEKTHI, OLEHMBAaTh HJIEUM € MO3ULUM  HOBH3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

- OCYILIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEJIECHUE B PA3JIMUYHBIX CUTYyalUsX,
IPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, ObITh HHUIIMATUBHBIM.

PeryasituBHbIC yHHBepcaabHbIe y4eOHbIe qeiicTBust CaMoopranu3anus:

- CaMOCTOSITENILHO OCYLIECTBIISATH TO3HABATENIbHYIO I€ATEIBHOCT B 00JIaCTH PU3UKU U
aACTPOHOMUHU, BBISIBJIATH IPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a4H;

- CaMOCTOSITEJILHO COCTABJIATH IUIaH PELICHUs PACUETHBIX U KAUECTBEHHBIX 3a7ad4, IJIaH
BBINOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U IIPEATNIOYTEHUH;

- JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

- pacuIMpsATh paMKH y4eOHOT 0 MpeiMeTa Ha OCHOBE JIMUHBIX MPENOYTeHUH;

- JienaTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a PElIECHHE;

- OILICHUBATh IPUOOPETEHHBIHN OMBbIT;

- CHOCcOOCTBOBaTh (DOPMUPOBAHHUIO W TMPOSBICHUIO JPYIUIMU B o0nacTtu

(HU3UKH, TOCTOSHHO MOBBIIIATH CBOI 00pa30BaTeIbHbIN U KyJIBTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAIbHbIN HHTEJIEKT:

- JaBaTh OILIEHKY HOBBIM CHTyallUsIM, BHOCHTb KOPPEKTHBBI B JESTEIbHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

- BJIAJ€Th HaBBIKAMU I[1O3HABATENBbHON pe(IeKCHH Kak OCO3HaHHs COBEpIIaeMbIX

JEWCTBUN U MBICIUTEIIBHBIX MTPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUIA;
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- UCIOJIb30BaTh MPUEMBI pe(IIeKCUH TSl OLIEHKU CUTYaLH, BBIOOpAa BEPHOTO PEILICHHUS;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHMS [10 UX CHUXKEHUIO;

- IIPUHUMATh MOTHUBBI M @pTyMEHTHI IPYTUX [IPU aHAIMU3€E PE3yJIbTATOB AEATEIbHOCTH;

- IpUHUMATh ce0s1, IOHMMask CBOM HEJJOCTAaTKH U JIOCTOUHCTBA;

- IIPUHUMATh MOTHBBI M apTyMEHTHI IPYTUX IIPY aHAJIN3€ PE3YJIbTATOB AESATEIbHOCTH,

- MIPU3HABATH CBOE MIPABO M MIPABO JAPYTHX HA OLIMOKH.

- B nporuiecce 1ocTH)EHNUS THYHOCTHBIX PE3YIbTaTOB OCBOCHHUS IPOTPAMMBI IO (hPU3HKE
11 YPOBHS cpeliHero oOuiero oopazoBaHus y 00y4aroIuXxcs COBEPIIEHCTBYETCS SMOLMOHAIbHBIN
MHTEJUIEKT, MPEANOoJIaraloli ¢(opMUpOBaHHOCTD:

- CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE OSMOIMOHAIBEHOE
COCTOSIHUE, BUACThH HANIPABIICHHS Pa3BUTHS COOCTBEHHOW IMOIIMOHAILHOU c(pepsl, OBITh YBEPEHHBIM
B cebe;

- CaMOpPETYJIMPOBAaHMsI,  BKJIKOYAIOIIENO0  CaMOKOHTPOJIb, yMEHHME  IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEJECHHE, CIIOCOOHOCTh AJANTHPOBATHCA K OSMOIMOHAIbHBIM
M3MEHEHHSIM U TPOSBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHMBAILIMM, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTHKCHUIO LIEJIA U YCIIEXY,
ONITHMHU3M, UHUIIMATUBHOCTD, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOUX BO3MOXKHOCTEN;

- SMIATHH, BKIIFOYAIOLIEH CTOCOOHOCTh OHUMATh SMOLMOHAIIEHOE COCTOSTHUE JIPYTHX,
YUUTBHIBATh €T0 NMPHU OCYLIECTBICHUN OOLIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKMUBAHUIO;

- COL[MAJIHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAUBaTh OTHOIICHHS C
JAPYTUMH JIFOAbMHU, 3200TUTHCS, IPOSBIATH UHTEPEC U pa3pelaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATbBI

K koHy obyuenuss B 10 kiacce mpeiMeTHbIE pe3ysibTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(POPMUPOBAHHOCTDH y OOYUAIOIIMXCSI YMEHHUI:

- JEeMOHCTPHPOBAaTh Ha TNpUMEpax poib M MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHHWKU W TEXHOJOTUH, B
MPaKTUYECKON JAESITeIbHOCTHU JTIO/ICH;

- YUUTBIBATh TPAHMILIBI TPUMEHEHUS U3yUEHHBIX (PU3MUECKUX MOJEJIeH: MaTepuanbHas
TOYKa, MHEpLMalbHas cHCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, WACATbHBIM ra3, MOJENH
CTPOEGHHS Ta30B, KUAKOCTEH MU TBEPABIX TeJ, TOUEUHBIH AIIEKTPUUYECKUN 3apsia NpU pelIeHUun
(bU3YeCcKuX 3a1a4;

- pacrio3HaBaTh (pU3MUECKHUE SIBJIECHUS (IPOLECCHI) U OOBACHITH UX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KUHETUUECKON TEOPUM CTPOEHMS BEUIECTBA M DJIEKTPOJWHAMUKHU:

PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOIMHENHOE IBUKEHUE, CBOOOTHOE MajJIeHHE Te, IBUKEHUE
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[0 OKPYXXHOCTH, MHEpLus, B3auMoieicTBue tel, nupdysus, OpOyHOBCKOE IBHKEHHUE, CTPOCHHE
KHUJKOCTEH W TBEPABIX TeJ, U3MEHEHHE 00BhEMa TeN MpH HarpeBaHUM (OXJIAXKICHUH), TEILIOBOE
paBHOBECHE, UCTIAPEHUE, KOHICHC AL, IUIABJIEHUE, KPUCTAJUIU3ALUS, KUIICHHUE, BIAYKHOCTh BO3/1yXa,
MOBBIIICHUE JIaBJICHUS ra3a IpH €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY IapaMeTpamu
COCTOSIHMS ra3a B U30IIPOLIECCAX, DJIEKTPU3ALUs Te, B3AUMOJCHCTBUE 3aps/I0B;

- ONKCHIBATH MEXAHUYECKOE JIBMIJKCHHE, HCIONB3ys (DHU3MYeCKHe BEIMYHHBI:
KOOpAMHATA, IIyTh, NEPEMELIEHHUE, CKOPOCTb, YCKOPEHHE, Macca Telld, CUJla, UMIIYJIbC Tena,
KHHETUYecKasi SHEeprus, MOTeHIMalbHAs SHEPT U, MeXaHU4ecKasi paboTa, MeXaHUYeCcKasi MOITHOCTh;
[IPY OMKMCAHUU MPABUIILHO TPAKTOBATH (PU3HUECKUN CMBICI UCIIOIb3YyEMbIX BETUYHMH, UX 0003HAYCHHUS
W CIUHUIIBI, HAXOIUTHh (OPMYJIBI, CBS3BIBAIONINE MAHHYIO (PU3NYCCKYIO BEIMYUHY C APYTUMU
BEJIMYMHAMU;

- ONUCHIBaTh M3YYEHHBIE TEIIOBBIE CBOMCTBA TENl U TEIUIOBBIE SIBJICHUS, UCIIONb3Ys
¢dbu3nuecKkue BeJIMYMHBI: JaBliEHHWE Ta3za, TeMIeparypa, CpeaHsis KUHETUYeCKas HHEeprus
XA0TUYECKOTO JIBUKECHHS MOJIEKYJI, CPETHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEILIOTHI,
BHYTPEHHSIS SHEPTHs, padoTa rasa, Kod(hGHUIIMEHT MMOJIE3HOTO JICUCTBUS TEIJIOBOTO JIBUTATEIIS, TIPH
OIMCAaHUU MPABWIBHO TPAKTOBATh (DU3MUECKUI CMBICI MCIIOIb3yEeMbIX BEIMYMH, X 0003HAYCHHUSI U
€IMHULIBI, HAaXOMUTh (OPMYJIBbI, CBS3BIBAIOLIUE JaHHYIO (U3UYECKYI0 BEIMYUHY C APYTUMU
BEJIMYMHAM;

- ONMUCHIBATh M3YYEHHBIC JJEKTPUYECKHE CBOMCTBA BEHIECTBA M AJIEKTPUYECKUE
sBIIeHUsI (TIPOIIECCHI), UCTIONB3Ys (DU3MUECKHUE BEIHUMHBI: SJEKTPUUECKUN 3apsif, IIMEKTPUUYECKOEe
1oJIe, HaNpsLKEHHOCTH I0JIs, IOTEHIMAl, Pa3HOCTh NOTEHUMAIOB, NPU ONUCAHUM IPABUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICIT UCIIOIB3YEMBIX BETUYHH, UX 0003HAUCHUS U €IUHUILIBI; YKA3bIBATh
(hopMyJIBI, CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTUMH BEIMYNHAMU;

- aHAIIM3UPOBAThH (PU3NYECKHUE MPOIIECCHI U SABICHUS, UCTIONB3YsI (PU3NUIECKIE 3aKOHBI 1
NPUHLIUNBL: 3aKOH BcemupHoro tsaroreHus, I, II u III 3axkonbl HprOTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOW HHEPIruu, 3aKOH COXPAaHEHUsI WMIYJIbCa, MPUHIMI CYNEPNO3UIHUHA CHJI, TPUHIHUII
paBHOMNpPaBUsI MHEPUHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHUS
BEILIECTBA, Fa30BbIE 3AKOHBI, CBSI3b CPEAHEN KUHETUYECKOM SHEPTUHU TEIUIOBOTO JBUKEHUS MOJIEKYII
¢ a0CONIIOTHOM TeMImepaTypoid, IEPBBI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHSI dJIEKTPHUUECKOTO
3apsna, 3akoH KyroHa, mpu ASTOM pa3iauyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAXKEHHUE U YCIOBHS (IpaHuULbl, 00JaCTH) IPUMEHUMOCTH;

- OOBSICHSITh OCHOBHBIE TPUHIIUIBI JCUCTBUS MAIIUH, TPUOOPOB W TEXHHUUYECKHUX
YCTPOMCTB; pa3auyiaTh yCIOBHS X O€30MaCHOTO MCIIOIb30BAHMSI B TIOBCETHEBHOMN KHU3HU;

- BBIITOJHATE 3KCIICPUMCEHTBI IO UCCIICAOBAHHUIO q)HSH‘ICCKI/IX SIBIICHUH U IMponeccoB C

25



UCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH, IPU 3TOM (pOopMyIIMpoBaTh IpodiaeMy/3agauy u
TUIIOTE3Y Y4eOHOro SKCIEpUMEHTa, COOMpPaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 00O0pYIOBaHUS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

- OCYILLECTBIIATh NPSIMbIE U KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIWYMH, IIPH 3TOM
BbIOMPATh ONTUMAIbHBIM CIOCOO H3MEPEHUs U MCIOJb30BaTh HM3BECTHBIE METO/bl OLIEHKU
IIOIPEIHOCTEN U3MEPEHUM;

- UCCIIEIOBAaTh 3aBUCHMOCTH MEXIY (H3MYECKUMHU BEIMYMHAMHU C HCIIOJIb30BAaHHEM
IPSIMBIX U3MEPEHU, IIPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThI IOTYYEHHON
3aBUCUMOCTH (PU3MUYECKUX BEJIMUMH B BUE TaOIUILl U TpaHKOB, 1€71aTh BEIBOABI 110

pe3yJibTaTaM HCCIIC0BaHNS;

- coOoaTh MmpaBmiia 0€30MacHOro TPyAa MPHU MPOBEICHUH MCCIIEAOBAHUA B pPaMKax
yu4eOHOr0  SKCIIEPUMEHTa, Yy4eOHO-HUCCIIEZOBATEIbCKOM M HPOEKTHOM  JIeATENIBHOCTH  C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPONCTB U 1a00OpaTOpHOro 000pyI0BAHHUS;

- pemaTh pacu€THBIE 3a/a4d C SBHO 3aJaHHON (PU3MUECKOW MOJIENbI0, UCIIONB3Ys
¢u3nveckre 3aKOHBI M MPHUHIUIBI, Ha OCHOBE aHAM3a YCJIOBHUS 3a/la4dl BHIOMPATH (PU3UUECKYIO
MO/IeJIb, BBIJEIATh (PU3NUECKUE BETMUMHBI U (POPMYJIbI, HEOOXOAUMBIE 1715 €€ pPeLIeHUs], IPOBOAUTh
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOTYYEHHOTO 3HAaYEeHUs (PU3NUECKOM BETMUUHBI;

- pemaTh KadecTBEHHBIC 3aJayd: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPECUYHBYIO
HETMOYKY PACCYKACHUH C OTIOPOii Ha N3yYSHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUYECKHE SIBICHHUS;

- UCMOJb30BaTh MPH pEIIeHUH Y4YeOHBIX 3aJad COBpPEMEHHble HH(OpMaIMOHHBIE
TEXHOJIOTUH IS IOMCKA, CTPYKTYpUPOBAHUS, MHTEPIIPETALIMH U MTPeJICTaBIeHHs yueOHOM 1 HayqHO-
MOMYJIIPHON MH(OpPMAITNH, MOTyYeHHON M3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUECKH aHAIH3HPOBATH
noJTy4aemyro uHpopmaruio;

- NPUBOANUTH TNPUMEPHl BKJIA/Ja POCCUHCKUX U 3apyOexHbIX YUuEHBIX-(DU3MKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIEro MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

- WCTIOJh30BaTh TEOPETHYECKUE 3HAHWUSA O (U3WKE B TIOBCEIHEBHOW >KM3HH IS
oOecrnieueHns 0e30MacHOCTH MpU OOpalleHuy ¢ MpUOopamMu M TEXHUYECKUMHU YCTpOHCTBaMH, AJis
COXpaHEHHUs 3/I0POBbs U COOJIOACHUSI HOPM SKOJIOTHUECKOTO MOBEJICHHS B OKpYXKaroleil cpere;

- palboTaTh B IrpymIe C BBHINOJHEHHUEM DPA3IUYHBIX COLHUAIBHBIX POJIEH, IUIaHUPOBAThH
paboTy TpyMIBI, pPalMOHAIBHO PACHpPENeNsaTh OOS3aHHOCTH W TUIAHWPOBATH JIESATEIHHOCTH B
HECTAaHIAPTHBIX CHUTYallUsX, aJeKBATHO OIICHWBATh BKJAJ KAXKIOTO W3 YYaCTHHKOB TPYIIBI B
peleHre paccMaTpuBaeMoi MpoOIIEMBI.

- K konmy oOywyenus B 11 kiacce npeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00yYaIOLIUXCS YMEHHI:
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- JNEMOHCTPUpPOBaTh Ha MpHUMEpax pojab U MecTo (U3UKH B (QOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MUpPAa, B Pa3BUTUU COBPEMEHHOW TEXHHUKU U TEXHOJOTUH, B
MPAKTUYECKOH EATEILHOCTH JIIOCH, IIETOCTHOCTh U €IMHCTBO (PM3NYECKOIN KapTUHBI MHPA;

- YUUTHIBATh TPAHULBI NMPUMEHEHUS H3YyYEHHBIX (DU3MUECKHX MOJeNed: TOUYeUHBIN
ANEKTPUYECKUH 3apsl, Iyd CBETa, TOYCUHBIM MCTOYHUK CBETA, SJEPHAs MOJENb aTOMa, HYKJIOHHAS
MO/IEJIb AaTOMHOTO Siipa MPH peleHN: (PrU3nYecKux 3a/1ad;

- pacrio3HaBaTh (PU3MUECKHUE SIBICHUS (IPOLIECCHI) U OOBACHATH UX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAHTOBOM (DU3MKH: DJIEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEWUCTBUSA TOKAa, B3aMMOJCHCTBHE MArHUTOB, JJIEKTPOMAarHUTHAs
WHAYKIOUS, JeHCTBUE MAarHUTHOTO TIOJS HAa TPOBOJHUK C TOKOM M JBIDKYIIUICS 3apsi,
AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, MPSMOJIMHEHHOE PACIpPOCTPAaHEHHE CBETA, OTPaKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W TONSpH3alUs CBeTa, JUCHEpCHUsS CBeTa,
dbotoanekrpuuecknii d3pdext (hoTodrddekr), cBeToBOEC NaBlIeHHE, BOSHUKHOBEHHE JTUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs U UCKYCCTBEHHAS PAIUOAKTHBHOCTB;

- ONKCHIBATh HM3y4YCHHBIE CBOMCTBAa BEIIECTBA (DJIIEKTPHUYECKHE, MAarHHUTHBIE,
ONTUYECKHUE, DIIEKTPUYECKYIO MPOBOJAMMOCTb PA3NUYHBIX CpPEJ) M DJIEKTPOMATHUTHBIC SBICHUS
(mpotiecchl), UCTIONB3Ys HU3MUYECKUE BETMYMHBIL: SJCKTPUUECKUN 3apsl, CUJIa TOKa, JEKTPHUUECKOE
HanpsDKCHUE, MIIEKTPUYECKOE COMPOTHBIICHHE, PAa3HOCTh MOTEHIMAIOB, JIEKTPOABIIKYINAs CHIIA,
paboTa ToKa, HHIYKIUS MAarHUTHOTO TOJIsA, crita Ammepa, cuia JlopeHia, HHIyKTHBHOCTD KaTyIIKH,
SHEprus 3JIEKTPUYECKOr0 U MarHUTHOIO MOJIEH, Meproa M YacToTa KoieOaHui B KojeOaTelbHOM
KOHTYpE, 3aps/] U CUJIa TOKA B IIPOLIECCEe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX KojiebaHuil, (hoKycHoe
paccTosiHUE W ONTUYECKasl CHJIA JIMH3BI, IPU ONMCAHHUH MPABMIILHO TPAKTOBATH (PU3UUECKUN CMBICI
MCTIOJIb3YEMBIX BEJIMYHH, UX 0003HAUYCHUS U €IMHUIIBI, YKa3bIBATh ()OPMYJIBI, CBSI3BIBAIOIIIE TAHHYIO
(Gu3MYECKYIO BEIMYHHY C IPYTUMHU BEIUYNHAMM;

- OIUCHIBATh U3yUEHHbIC KBAHTOBBIE SBJICHMS M IMPOLECCHI, UCHOIb3Ys (U3NUECKUE
BEJIMYMHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M YaCTOTa CBETA, SHEPTHSI X UMITYJIbC
(dboToHa, TEPHO/ MMOITypactaia, JHEPTUs CBSA3H aTOMHBIX sIJIep, IPY OIIMCAaHUH TPABMUIIBHO TPAKTOBATh
(bu3nvYecKuil CMBICI MCIIOJIb3YEMBbIX BEIMUYUH, UX 0003HAUCHHS U €IMHUIIbI, YKa3bIBaTh (HOPMYJIHI,
CBSI3bIBAIOIIUE JAHHYIO (DU3MUYECKYIO BEJIMYMHY C IPYTMMH BEIMYMHAMH, BBIYMCIATH 3HAUECHUE
(hbU3UYECKON BEITMYHHBL,

- aHATM3UPOBaTh (PU3MUYECKHE MPOIIECCHI U SIBICHUS, HCIIONB3Ys (PU3MUYEeCKIe 3aKOHBI U
NPUHIUIBL: 3aK0H OMa, 3aKOHBI MTOCIIeI0BATEIBHOTO U MApaIeIbHOTO COEANHEHUS IPOBOJHUKOB,
3akoH Jxoyns—JleHna, 3akoH AJIEKTPOMAarHUTHONM MHAYKLHH, 3aKOH TMPSAMOJIMHEHHOTO

pacnpoCcTpaHEHHUs] CBETa, 3aKOHBI OTPA)KEHUS CBETA, 3aKOHbBI IPEJIOMJICHHS CBETa, YpaBHEHHE
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OiiamrelHa 11 GoTodPdeKrTa, 3aK0H COXpaHEHHUST YHEPTHUH, 3aKOH COXPAaHEHHUs UMITYJIbCa, 3aKOH
COXPAHEHUs NIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAaHEHHUSI MacCOBOI'0 YncIa, ocTynarsl bopa, 3akoH
pPalMOAaKTUBHOTO pacmana, MpU OSTOM pPa3IM4aTh CIOBECHYIO (OpPMYyIHMPOBKY 3aKOHa, €ro
MaTEeMaTHYECKOE BBIPAXKEHHUE U YCIOBHS (FPaHULbl, 00JaCTH) TIPUMEHUMOCTH;

- OTpeENATh HampaBleHHE BEKTOpa HMHIYKIUU MAarHUTHOTO IOJIS IPOBOJAHHMKA C
TOKOM, CHJIbl AMriepa u cuibl JlopeHia;

- CTPOUTh M ONUCHIBATh H300pa’k€HHE, CO3/1aBacMOE€ IIJIOCKUM 3€pKajioM, TOHKOU
JIMH3011;

- BBITIOJHATh 3KCIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3UYECKUX SBIICHUN U MPOIECCOB
C HCIIOJIb30BaHUEM TPSMBIX M KOCBEHHBIX U3MEPEHUIL: TP 3TOM (OPMYIHPOBAThH MpoOIIeMy/3a1aqy
U TUNOTE3y Y4eOHOrO SKCIIEPHMEHTa, COOMpaTh YCTAHOBKY M3 TPEIJIOKEHHOTO 00O0pYIOBaHUS,
MIPOBOAMTH OMBIT U OPMYITUPOBATH BHIBO/IBI,

- OCYIIECTBIISTH MPSMbIE U KOCBEHHbIE M3MEpPEHUs (PUBNYECKUX BEIUYUH, MPU 3TOM
BEIOMpATh ONTHUMAIBHBIA CIHOCOO HW3MEpPEHUS M UCIOJIb30BaTh HM3BECTHBIE METOMBI OICHKU
IIOIPEIHOCTEN U3MEPEHUM;

- UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MUECKUX BEIWYHH C HCIOJIb30BAHUEM MPSMBIX
U3MEpEHUil: TpHU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATh pE3yibTAaThl MOTYyUYEHHOM
3aBUCHMOCTH (PU3NYCCKUX BEITUYHH B BHJIC TAOIHI] U TpaUKOB, JeJIaTh BBIBOJBI IO PE3yiIbTaTaM
WCCIIeIOBAHMS,;

- coOMIoAaTh MpaBmiia OE30MacHOTO TPyAa MPH MPOBEIECHUU UCCIEAOBAHUN B paMKax
y4eOHOr0  JKCIEepUMEHTa, Yy4eOHO-HCCIEIOBATENbCKOM U TMPOEKTHOW  JESITENbHOCTH  C
MCTIOJIH30BAaHNEM H3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPaTOPHOTO 000PYIOBAHNUS;

- pemaTh pacu€THBIE 3a/la4d C SBHO 3aJaHHON (PU3MUYECKOW MOJIENbBI0, UCIIONB3YS
¢dbu3nuecKkre 3aKOHbI U MPHUHIIMIIBL, HA OCHOBE aHAllM3a YCJIOBHUS 3aJadyd BBHIOMpATh (PU3UUYECKYIO
MOJIeTIb, BBIACNATH (DU3MUECKHe BETUYUHBI U (POPMYIIbl, HEOOXOAMMBIE ISl €€ pelIeHHUs], TPOBOAUTh
pacuéThl U OIICHUBATH PEATEHOCTH IMOTYYCHHOTO 3HAYCHHS (PU3NICCKON BEJTMYHHEI;

- pemiath KadeCTBEHHBIC 3aJlayd: BBICTPAMBATH JIOTUYECKH HEIMPOTHBOPECUNBYIO
[EMOYKY PaCCyKJIEHUH ¢ OMOPOii Ha N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PH3UYECKUE SIBICHUS;

- WCIONIb30BaTh TIPHU pEIIEHUH Y4YeOHBIX 3a7ad COBpEMEHHBbIe HWH(OPMAaIMOHHBIC
TEXHOJIOTHH IS TTIOUCKA, CTPYKTYPHUPOBAHHUS, HHTEPIPETAIIUH U MPEACTABIICHUS YIeOHOW U HAy9IHO-
MOMYJISIPHON MH(pOPMAITUH, TOTYYCHHON U3 Pa3IMYHbIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH
noJry4aeMyto HHGOpMaIInio;

- OOBSICHATh MPUHIUIBI JEHCTBUS MAIlMH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,

pas3inyaTtsb yCJIOBUA UX 0e30MacHOro NCIOIL30BAHHUA B HOBCG,Z[HCBHOﬁ KU3HU,
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- MPUBOJUTH TPUMEPHl BKIIaJa POCCUMCKMX W 3apyOeXHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHHE IPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

- UCTOJB30BAaTh TEOPETHYECKUE 3HAHMSA TO (U3MKE B TOBCEIHEBHOW >KU3HM IS
oOecrniedueHns 0€30MacCHOCTU MpU OOpalleHUu ¢ MPUOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH, IS
COXPaHEHHS 3/I0POBbS U COOJIIO/IEHUSI HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKPY KaIoIel cpefie;

- paboTaTh B TpyIIE C BBHIMOJHEHUEM DPAa3IUYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH
paboTy TIpymmbl, PAaMOHAIBHO pPACHPENeNsiTh OOS3aHHOCTH W IUIAHHPOBATH JIEATEIBHOCTh B
HECTaH/JApPTHBIX CHUTYallUsAX, aJ€KBATHO OLEHUBATh BKJIAJ KaXJIOTO U3 YYACTHHUKOB TPYIIBI B

pelieHrne paccMaTpuBaeMon IPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3nKa U METOJIbl HAYYHOT'O TTO3HAHUSA 2 0 0 hitps://m.cdsoo.rw/ 74 1bf72
Wroro no pazneny 2 0 0
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemarika > 0 0 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2
Jlunamuka 7 0 0 https://m.edsoo.ru/7141bf72
bu6mmorexa [IOK
2. 1 1
3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 hitps://m.cdsoo.ru/7E4 172
Hroro no pazneny 18 1 1
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 | bubnuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 O 10 1 0
CHOBBI TEPMOAHHAMIUIH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 0 0 bubmuorexa [JOK
’ da30BbIE IEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24 1 1

Paznea 4. JIEKTPOANHAMUKA
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK

1 MeKTpoCTaTHI 10 : : https://m.edsoo.n/7f41bf72
42 [TocTostHHBIN NekTpruyecKuil TOK. TOKU B 12 1 1 bubnmoreka [JOK
Ppa3INYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22 2 2
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 4
11 KJIACC
KosmnuecTBo yacoB JJIeKTPOHHbIE
No 11/i1 HaunmeHnoBaHMe pa3/ie/ioB U TeM Kourporsoe  MpaTiseckse (uudposrbie)
NMPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes!
Pazpnen 1. JIEKTPOAUHAMUKA
L1 MarunuTtHoe nojie. JIeKTpOMarHuTHast 1 | 3 bubnmnorexa [JOK
AHIYKIIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11 1 3
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 9 0 1 bubnmnorexa [JOK
KoseOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHu4eCcKHe U JIEKTPOMAarHUTHBIE 5 1 0 bubnuotexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97¢c
2.3 OnTurka 10 0 3 bubmorexa [TOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24 1 4
Pa3zaen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OCHOBHI CTIEITUATFHON TEOPUH 4 1 0 bubnmuotexa [JOK
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OTHOCUTEJIIBHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4 1 0
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
DJIEeMEHTHI KBAHTOBOM ONTUKU 6 0 0 hitps:/m.cdsoo.rw/7f4 197
bubmuoreka [JOK
4.2 4
Crpoetine atoma 0 0 https://m.edsoo.ru/7f41¢97¢
bu6mmorexa [IOK
4.3 ATOMHOE AP0 > 0 0 https://m.edsoo.ru/7f41¢97¢
Wtoro no pazneny 15 0 0
Pa3zgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®U3UKHU
bu6mmoreka [IOK
5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 1 0 hitps://m.edsoo.ru/7f41c97c
Wroro no pazneny 7 1 0
Paznen 6. OBOBIAIOIUIEE IIOBTOPEHUE
bu6nmoreka [JOK
6.1 Obobuiaromee nosropente 4 0 0 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4 0 0
PeszepBHoOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 68 4 7
MNOYPOUYHOE IIVNIAHUPOBAHHUE
10 KJIACC
KosauyecTBO 4acoB Hata usyeris
Ne DJIeKTPOHHbIE HH(POBBIE
Tema ypoka
n/n Beero Kontpoabubie IIpakTnueckue ILnan dakr o0pa3oBaTe/IbHbIE PeCypPChI
r
padoThI padoThI
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®du3uka — HayKa O IpUpo/ie.

Hay4nrie MeTOABI TO3HAHUS 0 bubmorexa LOK
Y https://m.edsoo.ru/ff0c32e2
OKpY>Karollero Mupa
Poine 1 MecTo pu3uku B
OPMHPOBAHHUH COBPEMEHHOMU
I(fa quoI:/“I KapTHUHEI I\fI/I a, B 0 bubmorexa LOK
Y pv pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU EeSATEIbHOCTH
Jronen
MexaHn4ueckoe IBMKEHHE.
OTHOCHUTENBLHOCTD
bubmuorexa [JOK
MEXaHUYECKOTI'0 IBHKEHHUS. 0
https://m.edsoo.ru/ff0c3508
[Tepemernienue, CKOpoCTb,
YCKOpEHHue
PaBHOMEpHOE NPAMOJIUHEH- 0 bubnnoreka [JOK
HO€ JIBHKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE TIPSIMOIIU- 0 bubnnoreka [JOK
HellHOe JBU KEHHE https://m.edsoo.ru/ff0c372¢
CBo00OoOIHOE TafEeHHUE.
VckopeHue cBOOOIHOIO 0 bubmorexa HOK
p https://m.edsoo.ru/ff0c39cc
najieHust
KpuBonuneriHoe 1BUXEHUE.
JIBu>xeHue MaTepualibHON 0 bubmorexa HOK
p https://m.edsoo.ru/ff0c3ada
TOYKH IO OKPYKHOCTH
[IpyHOKT OTHOCUTENBHOCTH
lNanunes. MaepuuansHble 0 bubnnorexka [JOK

cucreMsl orcyera. [lepBbii
3aKkoH HproTOHa
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Macca tena. Cuna. [Ipuniun
cynepno3uiuu cuil. Bropoi

bubmuorexa [JOK

9 0
3axoH HproToHa s https://m.edsoo.ru/ff0c3be8
MarepuaibHON TOUKU
10 Tperuii 3akoH HproTOHa 1151 0 bubmmoreka [JOK
MaTEPUAIIBHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTe-
11 Hus. Cuna tsxectu. [lepBas 0 bubmmorexa LOK
' PP https://m.edsoo.ru/f0c3d00
KOCMMYECKasi CKOPOCTh
12 Cuia ynpyroctu. 3akoH 0 bubnuorexa [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagdunment
13 TpeHusi. Cuiia CornpoTUB- 0 bubnnorexa [JOK
JIEHUd IIpU JBUKEHUU TEJa B https://m.edsoo.ru/ff0c3f76
AKUJKOCTHU WM raze
[TocTynarensHoe 1 Bpamia-
TeJIbHOE IBUKEHHE a0COIIOT-
14 HO TBEpAOTO Teaa. MoMeHT 0 bubmmorexa [OK
P ) https://m.edsoo.ru/ff0c41a6
cuisl. [lnedo cunel. Ycnosus
paBHOBECHS TBEPIOTO Tea
Nmnynbc maTepuanbHOU
TOYKHU, CUCTEMBI MaTepUalb-
15 HBIX TOYEK. IMITyIbC CHUIIBL. 0 bubnnorexa [JOK
3aKOH COXpaHEHMS https://m.edsoo.ru/ff0c43d6
uMIysiabca. PeaktuBHoe
JBUYKEHUE
16 PabGoTa 1 MOIIIHOCTH CHIIBL. 0 bubmuorexa [JOK
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Kunernueckas sHeprust
MaTepUAIbHOW TOYKH.

Teopema 06 u3mMeHeHUn
KHUHETHYECKOW YHEPTUU

https://m.edsoo.ru/ff0c4502

17

18

[ToTenunanbHas SHEPTHUS.
[ToTenuuanbHas 3Heprus
yIpyro aeopMupoOBaHHOM
npyxuHsl. [loreHnunanpHas
SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIH

[ToTeHuuanpHbIe U HEMOTEH-
uanbHble cuibl. CBS3b
paboThI HEMOTCHIIUATBHBIX
CHJI C U3BMEHEHUEM MEXaHU-
YECKOW YHEPTUH CUCTEMBI
TeN. 3aKOH COXpaHEHUS
MEXaHUYECKOH dHEpPrun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

20

21

JlaboparopHnast pabota
«HccnenoBanue CBA3M
paboThI CUITBI C U3MEHEHHEM
MEXaHMYECKOI SHEePTUU Tena
Ha TIpUMepe PacTsHKEHUS
PE3UHOBOTO KI'YTa

KonrtponsHas pabora o Teme
«Kunematuka. Jlunamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE»

OCHOBHBIC TTOJI0KCHHUS

35
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bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4502
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MOJIEKYJISIPHO-KUHETHYECKON
Teopuu. bpoyHOBCKOE BUXKeE-

nue. ubdysus

https://m.edsoo.ru/ff0c4dc2

22

23

Xapaxkrep JBHKECHUS U
B3aMMO/ICHCTBUS YaCTHI]
BeuecTBa. Mojienu CTpoeHUs
ra3oB, JKUAKOCTEN U TBEPIBIX
Ten

Macca monexyn. KonnyectBo
BemectBa. [locrosinaas
ABoraapo

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

24

TemnoBoe paBHOBecue. Tem-
nepaTtypa u e€ u3MepeHue.
[ITkana remneparyp Llenscus

https://resh.edu.ru/subject/28/10/

25

WUneanpusrii raz 8 MKT.
OcnoBHoe ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomtoTHas TemnepaTypa
KakKk Mepa CpeIHEN KUHETHU-
YECKOW DHEPTUU JIBUKEHUS
MOJIEKYJI. Y paBHEHHE
Menpeneesa-Knanelipona

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

27

3akoH JlanbToHa. ['a3oBbIe
3aKOHBI

https://resh.edu.ru/subject/28/10/

28

JlabopartopHnast pabota
«HccnenoBanue 3aBUCUMOCTU
MEXJy TapaMeTpaMu
COCTOSIHUS pa3peKeHHOTO

36
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rasa»

N3onporieccel B ueanbHOM

bubmuorexa [JOK

29 0
rase u ux rpaguieckoe https://m.edsoo.ru/ff0c570e
MpeACTaBICHUE
BuyTtpennss sneprust repmMo-
JUHAMHUYECKOU CUCTEMBEI 1
CII0OCOOBI €€ U3MEHEHUSL.
bu6mmoreka [IOK
30 KomnuecTBO TEILIOTHI U 0
https://m.edsoo.ru/ff0c5952
pabota. BHyTpeHHss sHEprus
OJTHOATOMHOTO UJE€AILHOI'O
raza
bubmuorexa [JOK
31 Bunsl Tenonepenauun 0
a pe https://m.edsoo.ru/ff0c5¢36
VY neapHas TEMI0EMKOCTD
0 BenectBa. KonnuecTBo Ter- 0 bu6nmoreka [JOK
JIOTBI IIPH TEIUIONIEpEeaaye. https://m.edsoo.ru/ff0c5c36
AmabaTHBIN MpoIecc
IlepBrBIi 3aKOH TEPMOIH-
33 HaI\IZI/IKI/I U €ro 1 IfMe}f[eHne K 0 bubmmorexa [IOK
p https://m.edsoo.ru/ff0c5efc
M30IpoIeccam
Heo6paTumocTs nporeccoB B
34 npuponae. Bropoii 3akon 0 bubnnorexa LIOK
pHpoZe. p https://m.edsoo.ru/ff0c6230
TEPMOANHAMUKHI
35 [punnun nevicteus u KIT/{ 0 bubmuorexa [JOK
TEIUIOBOM MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ{ 0 https://resh.edu.ru/subject/28/10/
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https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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https://resh.edu.ru/subject/28/10/

DKOJIOrH4ecKHe MPoOIeMbl

https://resh.edu.ru/subject/28/10/

37 0
TEII09HEPTETUKU
Oo6o0maromuit ypok

38 «Monekyns HaS}III:bHBI/IKa 0 bubmmorexa LOK

2P ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKID)
KonrponsHas pabora o Teme
39 «MonexynsipHas pu3nKa 0 bubmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOIUHAMUKID)

40 [TapooOpazoBanue U KOHJCH- 0 bubnuorexa [IOK
cauus. Mcrapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOoIIOTHAS B OTHOCHUTEIIb-

41 Has BJIAKHOCTh BO3lyXa 0 bubmmorexa LHOK

. Ayxa. https://m.edsoo.ru/ff0c64d8
Haceiennsiit nap
TBépnoe Teno.
Kpucrannnueckue u amopg-

4 HbIE Tela. AHU30TPOIUS 0 bubnuoreka [IOK
CBOMCTB KPHUCTAJIJIOB. https://m.edsoo.ru/ff0c65f0
Kunkue kpucrauibl.

CoBpeMeHHbIE MaTepHallbl
[InaBnenue u KpucTain3za-

43 vs. Y nenbHas TerioTa 0 bubmmorexa [OK
. https://m.edsoo.ru/ff0c6708
riaBnenus. Cyonumanus

44 VYpaBHEHHE TEIIOBOTO 0 bubnuoreka [IOK
Oaytanca https://m.edso0.ru/ff0c6820

45 DneKkTpu3aIus Tel. 0 bu6mmoreka [JOK

DnekTpuueckuii 3apsia. [[Ba

https://m.edsoo.ru/ff0c6bcc
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https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

BHU/IA SJICKTPUYCCKHUX 3apsaa10B

IIpoBOHMKY, AUBIIEKTPUKHU U
MOJIYTIPOBOIHUKH. 3aKOH

bubmuorexa [JOK

46 0
COXpaHEHUs DIIEKTPUYECKOTO https://m.edsoo.ru/ff0c6bee
3apsiga
BzaumoneiicTBue 3apsiaoB.
47 3akon Kynona TquqHI)H?I 0 bubmorexa HOK
y g https://m.edsoo.ru/ff0c6ces
AJICKTPUYECKUM 3apsi
Hanpsx€nHocTh 351ekTpryec-
koro nojus. Ipuanun
48 CYNEPIO3HITNH AJICKTPUUIESC 0 bubmorexa [JOK
yrep . t p https://m.edsoo.ru/ff0c6df2
KHUX TIOJICH.
JInHnM HANPSHKEHHOCTH
Pabota cu snextpocra-
49 Tyeckoro noiis. [lorennuan 0 bubmorera [TOK
' tal. https://m.edsoo.ru/ff0c6£00
Pa3HocTh moTeHITMAIOB
[TpoBOIHUKY U AUDIIEKTPUKH
50 B 2JIEKTPOCTATUYECKOM IIOJIE. 0 bubnnoreka [JOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
51 DNeKTPOEMKOCTb. 0 bu6mmorexa [IOK
Konnencarop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJICHCATOpa. DHEePTrHUs 0 bubmorexa [TOK
A pa. p https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
53 JlaboparopHnast pabota 1 https://resh.edu.ru/subject/28/10/
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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https://resh.edu.ru/subject/28/10/

"N3mepenue 3neKTpOEMKOCTH
KoHzaeHcaropa'

54

55

56

[Tpuniun nercTBus u
MIPUMEHEHUE KOHJIEHCATOPOB,
KOMUPOBAIBHOIO anmapara,
CTPYWHOTO MPUHTEPA.
DJIEKTpOCTaTUUYECKas 3alUTa.
3a3emieHUE
ANEKTPONpUOOpPOB

DIEeKTPUYECKHI TOK, YCIOBHS
€ro CyIIeCTBOBAHHUS.
IToctosunbIl TOK. CHia ToKa.
Hanpsixenne.
Conporusnenue. 3akon Oma
JUTSL y4acTKa 1eTn

ITocnemoBarenpHOE,
napajuiesIbHOe, CMEIIAHHOE
COCTMHEHHE IMPOBOTHUKOB.
JlaboparopHnast pabota
«M3yueHne cMenaHHOTo
COCJTUHEHUS PE3UCTOPOB)

0.5

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MomHOCTH
BJIEKTPUYECKOTO TOKA.
3akon J[xoynsa-Jlenua

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 171 OJIHOM
(3aMKHYTOM) DJIEKTPHUECKOM
uenu. KopoTkoe 3ambIkaHue.
JlaGopatopHnas pabora

0.5

40

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c7ae0



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

«3mepenue IJIC nucrounuka
TOKa ¥ €r0 BHYTPEHHETO
COIPOTHUBIICHUS

59

60

Pe3epBHblii ypok.
KounTponbhas pabota no teme
"DnekTpoauHaMuka /
Bceepoccuiickas npoBepoyHas
paborta

O06o0maromuit ypok
«DNeKTpoANHAMUKAY /
Bcepoccwuiickas mpoBepouHast
pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8c56

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

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTB COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

https://resh.edu.ru/subject/28/10/

62

DNeKTpUUECKUN TOK B BaKyy-
Me. CBOMCTBA MEKTPOHHBIX
MyYKOB

https://resh.edu.ru/subject/28/10/

63

[TonynpoBoaHMKH, UX
cOOCTBEHHAs U ITpUMECHas
npoBoauMocTs. CBOMCTBa
p—n-niepexona.
ITonynpoBoIHUKOBBIE
prOOpbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
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64

65

66

67

DJIEKTPUUYECKUI TOK B
pacTBopax u pacriaBax
ANEKTPOIIUTOB. DIEKTPOIIU-
TUYECKasi IUCCOIHALIMSL.
DIIEKTPOJIN3

DJIEKTPUYECKUH TOK B ra3ax.
CamocTosSTeIbHBIN U Heca-
MOCTOSITEIIBHBINA pa3psiI.
Momnuns. I1na3ma

DnexTpuueckue mprudopsl U
yCTPOMCTBA U UX MPAKTH-
4ecKoe MPUMEHEHHUE.
[IpaBuna TexXHUKH
0e30macHOCTH

KonrtponbHas pabora no Teme
«INEKTPOCTATHKA.
IToCTOSIHHBIN 2IIEKTPUYECKHN
TOK. TOKH B pa3iIM4HbIX
cpenax»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

68

Pe3epBHbIii ypok.
O6o0mmaromuii ypok 1mo
temam 10 knacca

OBIIEE KOJIMYECTBO YACOB
[1O [TPOT'PAMME

68

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8f6¢

11 KUIIACC
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https://m.edsoo.ru/ff0c84ae
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KoaudecTBO 4acoB

Jara usydyenus

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka

n/n B KonTpoabubie IIpakTuueckue Inan dakrt oOpasoBaTe/IbHbIE pecypChl

cero
padoThI padoThI
ITocTostHHBIE MAarHUTHI K UX
B3anMoOAercTBHE. MarHuTHOE
. bubnuorexa [IOK
1 noJsie. Bektop MaruuTHON 1 0 0
https://m.edsoo.ru/ff0c9778

UHAYKUUU. JIuaumn
MarHuTHON UHAYKIMU
MarauTHO€E 10JIe MPOBOI-

) HUKA C TOKOM. OIbIT 1 0 0 bubnunoreka LIOK
Opcrena. Bzaumopeiicteue https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM
JIaboparopHas padora

3 «H3 geHI/IIZ’: MarII)mTHoro 10 1 0 1 bubnmorexa [IOK

Y https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM»
JleficTBHE MarHUTHOT'O MOJIS
Ha IPOBOJIHUK ¢ TokoM. Cuna
Awmriepa. Bu6 110K
HOIuoTeKa
4 JIaGoparopnas pabdora 1 0 1
paTop p . https://m.edsoo.ru/ff0c9ac0
«HccnenoBanne nelcTBAS
MOCTOSSHHOTO MarHuTa Ha
PaMKy C TOKOM
JlelicTBME MarHUTHOTO TOJISI
Ha IBIKYIIYIOCS 3apsiKeH-
Yy P but6mmoreka [IOK
5 HYIO YaCTHILY. 1 0 0
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. PaboTta cuibl
Jlopenua
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHast MHAYK-
nusd. [IoTox BeKTOpa MarHut-
Ho unaykuuu. J1C uHayK-
UH. 3aKOH JICKTPOMAarHUT-
Ho unayknuu dapanes

https://resh.edu.ru/subject/28/11/

Jlaboparopnas pabota
«UccnenoBaHue BiacHUS
JIEKTPOMArHUTHON
WHTYKITUFD

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
CaMOUHIYKIUHU. DHEPrust
MAarHUTHOTO MOJIA KaTYILIKH C
TOKOM. DJIEKTPOMAarHuTHOE
rnoJse

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

10

TexHu4eckue ycTpoucTsa u
UX IPUMEHEHHUE: TOCTOSHHbBIE
MarHuThbl, 3JIEKTPOMAarHuThI,
3JIEKTPOJIBUIaTENb, YCKOPHU-
TEJIU DJIEMEHTAPHBIX YaCTHLL,
MHyKIHOHHAs I1eYb

Oo6o0maromuit ypok
«MarauTHoe 1moe.
DneKTpoMarHuTHas
WHIyKUHSD

https://resh.edu.ru/subject/28/11/

but6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«MaruutHoe 1noue.
DeKTpOMarHuTHas
UHIYKIUS

44

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58



https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

CBoOOHBIC MEXaHUUYCCKHE
koseOaHus. 'apmoHnyeckue
KojieOaHus. YpaBHEHUE
TapMOHHYECKHX KOJICOaHUH.
[IpeBpamienue sHeprun

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanne 3aBUCUMOCTH
Mepro/1a MaJIbIX KOJeOaHM I
rpy3a Ha HUTU OT JIMHBI
HUTHU U MaCChl TPy3a»

https://resh.edu.ru/subject/28/11/

14

15

16

17

KonebaTenbHblil KOHTYD.
CB00OIHBIE IIEKTPOMATrHUT-
HBIC KOJICOAHUs B HICATHHOM
KoJIe0aTeIbHOM KOHTYPE.
AHaorust MeX1y MeXaHu-
YECKHMH M JICKTPOMATrHUT-
HBIMH KOJICOQHUSIMHU

®opmyna Tomcona. 3akoH
COXpaHEHUs JHEPTUHU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpE

[Ipeacrasnenue o 3aryxato-
IIUX KOJICOAHMSIX.
BriHyX1cHHBIE
MEXaHUYECKHE KOJIcOaHus.
Pe3onanc. BeinyxaeHHbIe
AJIEKTPOMArHUTHHIC
KoJIcOaHHus

IIepeMeHHBIN TOK.
CuHyconJabHbIN IEpEMEH-

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0cb9c4

bubnunorexa LIOK
https://m.edsoo.ru/ff0cbb86

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cbd34
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https://m.edsoo.ru/ff0caf06
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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HbII TOK. MOIIIHOCTH mepe-
MCHHOI'O TOKa. AMHJII/ITy,IIHOe
U JEUCTBYIOLIEE 3HAUCHUE
CUJIBI TOKA U HAIIPSKEHUS

18

Tpanchopmarop.
[IpousBoxacTBo, nepenaya u
noTpeOIeHne SIEKTPUIECKOI
SHEPIrUn

https://resh.edu.ru/subject/28/11/

19

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEpaTopa
IEPEMEHHOTO TOKA, JIMHUI
NIEeKTponepeay

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOJCTBE IEKTPO-
sHepruu. KynpTypa ucnosns-
30BaHMS IEKTPOIHEPTHUH B
IIOBCEIHEBHOM KU3HU

https://resh.edu.ru/subject/28/11/

21

MexaandecKre BOJIHEI,
YCJIOBHS pacTIPOCTPAHECHHS.
[Tepuoa. Cxopoctb
pacnpoCcTpaHEHus U JIMHA
BOJIHBIL. [lonepeunsie u
MIPOJI0JIbHBIE BOJTHBI

bubmmoteka IIOK
https://m.edsoo.ru/ff0ccas54

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BricoTa
toHa. TeMOp 3ByKa

but6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

SJIGKTPOMaFHI/ITHLIe BOJIHBI,
HX CBOMCTBA U CKOPOCTb.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ccfe0
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https://m.edsoo.ru/ff0cc324
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[IIxana 31eKTpOMarHuTHBIX
BOJIH

[TpuHIMIIBI paIKOCBS3U U
TeneBuaeHusa. Pa3zsurue

24 0 https://resh.edu.ru/subject/28/11/
CPEICTB CBSI3H.
Papunonokanus
25 KontponbHas padota 0 bubnmnoreka HOK
«Konebanus 1 BOTHBD) https://m.edsoo.ru/ff0cc68
[Ipssmonunelinoe
acIpoCTpaHEHHUE CBETA B
26 anorf))ozufoﬁ cpezne. 0 buGnuorexa LIOK
. https://m.edsoo.ru/ff0cd350
ToueuyHblil ICTOYHUK CBETA.
JIyd cBera
OTtpaxkenue cBeTa. 3aKOHbI
7 OTpa)KEHUS CBETA. 0 bubmmoreka [JOK
[Toctpoenue n3odpakeHuit B https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
[Ipenominenne ceera. [lonHoe
73 BHYTPEHHEE OTPaKEHUE. 0 bubmmnoreka HOK
IIpenenbHbIi yroa MoIHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
JlaboparopHnast pabota
29 «3mepenune nokazaresns 1 bubmorexa HOK
https://m.edsoo.ru/ff0cd67a
MPEJIOMJIIEHUS CTEKIIa»
JInnssl. [locTpoenue
30 M300paXkeH B JIMH3E. 0 bubmuotexa [IOK
®opMya TOHKOU JIMH3BI. https://m.edsoo.ru/ff0cddle
VYBenu4ueHue JTUH3bI
31 JlaboparopHnast pabota 1 https://resh.edu.ru/subject/28/11/
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https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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«HccnenoBanue cBOMCTB
M300paXEHUI B TUH3AX)

Hucnepcus cera. CI0KHBIN
cocraB Oenoro cera. L[Ber.

32 Jlaboparopnas pabota 1 https://resh.edu.ru/subject/28/11/
«Habnronenue qucrnepcun
CBETa»
NHureppepennns caera.

33 Jlmbplziusm CBeTa. 0 bubmmorexa [IOK

. https://m.edsoo.ru/ff0ced22

HudpakimonHas pemeéTka

14 ITonnepeyHOCTH CBETOBBIX 0 bubnnorexa [JOK
BoJH. [lonsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npuOOpsI U

35 YCTPOMCTBA U YCIOBUS UX 0 https://resh.edu.ru/subject/28/11/
0€301MacHOr0 MPUMEHEHH
I'paHUIBI TPUMEHUMOCTH

36 KJIAaCCUYCCKOM MEXaHUKH. 0 bubmmoteka IIOK
[ToctynaTel cnennaibHOM https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
OTHOCUTENHHOCTD

37 OJIHOBPEMEHHOCTH. 0 bubnnorexa [JOK
3ame]IeHre BpEMEHH U https://m.edsoo.ru/ff0cfa42
COKpAIIIEHHE JITTUHBI
DHeprus U UMIYJIbC

18 PENSATUBUCTCKOM YaCTHUIIBI. 0 bubnunorexa LIOK
CBs13b MacChl C DHEPTUEH U https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TIOKOS

39 KonrtponbHas pabora 0 bubmuorexa [IOK
«OmnTuka. OCHOBBI https://m.edsoo.ru/ff0cf6£0
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CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH

®otonsl. Dopmyna Ilnanka.

bubnmoreka [IOK

40 DHeprus U UMIYJIbC POTOHA 0 https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEI0BAaHUE BuGmiorexa LIOK

4 orosppexra. Onerrst A. I 0 https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbI poTodddeKTa.

4 VYpaBHeHue DitHIITeHA 17151 0 bubmmoreka [JOK
dbotorddekra. «Kpacnas https://m.edsoo.ru/ff0d015¢e
rpanuiay Gorodddexra
Hasnenue ceera. Onwitsl I1. BuGmorexa LIOK

45 | H. Jicbenena. Xmuarteckoe 0 https://m.edsoo.ru/ff0d04a6
JeiicTBHE CBETa
TexHuyeckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:

44 ($oTORIEMEHT, POTOAATUHK, 0 https://resh.edu.ru/subject/28/11/
coJiHe4YHas Oartapes,

CBETOAMO]T
Pewmenne 3anau o reme
45 «3neMeHTHI KBaHTOBOM 0 bubmorexa [TOK
https://m.edsoo.ru/ff0d0302
OTITHKH
Mopens aToma TomcoHa.

46 OmerTel Pe3epdopaa o 0 bubnmoreka [JOK
pACCESIHUIO O-YaCTHII. https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma

bu6nunorexa LIOK
47 Hocrynatet bopa 0 https://m.edsoo.ru/ff0dOafa
48 N3nydenue u norioueHue 0 bubnmnorexa [JOK

49



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0d0302
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https://m.edsoo.ru/ff0d0afa

(OTOHOB TpH TEpexoie
aToMa C OJJHOTO YpOBHS
SHEPruu Ha JIpyroi. Buasl
CIIEKTPOB

https://m.edsoo.ru/ff0dOafa

49

BouiHOBBIE CBOMCTBA YaCTHUL.
Bounbl ne bporis.
KopnyckynspHo-BOIHOBOU
nyanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE U3JIy4eHHE

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaJUOAKTUBHOCTH.
Omnsitel Pe3epdopaa mo omnpe-
JICTICHUIO COCTaBa PajIfo-
AKTHBHOTO M3JTyYCHHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(da-, Oera-,
FaMMa-HSHy‘IeHI/ISI. B.]'II/DIHI/IC
paI[I/IoaKTI/IBHOCTI/I Ha XUBBIC
OpPTraHU3MBI

https://resh.edu.ru/subject/28/11/

52

OTKpbITHE IPOTOHA U HEWUT-
pona. M3otomnsl. Anbda-
pacnan. DJIeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacmal.
I'amma-usinydenue

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B
sanpe. SlnepHsle peakunu.
Anepusrit peaxtop. [Ipobie-
MBI, IEPCTIEKTUBBL, IKOJIOTH-
YECKHUE ACIIEKTHI SIEPHOU
SHEPreTUKU

but6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YaCTHUIIHI.

but6mmoreka [IOK

50



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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OTKpbITHE IO3UTPOHA.
MeToab1 HAOIIOICHUS U
pEerucTpamuu dIeMEeHTapHBIX
YaCTHIL.

Kpyrasrii cTon
«DyHaaMeHTaIbHbIE
B3auMOIeUCTBUS. EAMHCTBO
(bu3N4eCKOil KAapTHHBI MUPa»

Dransl pa3BUTHS ACTPOHO-
muu. [Ipuknagnoe u Mupo-
BO33PEHYECKOE 3HAUCHUE
actpoHomuu. Bup 3BE31HOTO
HeOa. Co3Be3us, ipKue 3BE3-
b1, TUTAHETBI, UX BHIUMOC
nerkenne. Conneynas
cucTema

https://m.edsoo.ru/ff0d0e38

https://resh.edu.ru/subject/28/11/

56

57

Connne. ConHeuHast aKTHB-
HOCTb. MICTOUHHK 3HEprun
ConHia u 3BE31

3BE3 MBI, NX OCHOBHBIC
XapaKTePUCTHKU. 3BE3IbI
TJIaBHOM IIOCJIEIOBATENL-
HOCTU. BHyTpeHHee cTpoeHune
3BE311. COBpEeMEHHBIE TIPEI-
CTaBJICHUS O MIPOUCXOKICHUHU
u 3BoJirorK ColtHIIa U 3BE3

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

58

Mneunsiii [1yTe — Hama
lNanaktuka. [Tomoxenue u
nBkenne Comnaia B [Namak-
tuke. ['anaktvku. Y€pHbie

51
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https://m.edsoo.ru/ff0d0e38
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

59

60

61

JbIPBI B SIAPAX TaJTaKTHK

Bcenennas. Paz6eranue
ranaktuk. Teopus bosbiioro
B3pbIBa. PeIMKTOBOE U3ITY-
yeHue. MerarajlakTuka

Heperiennsie npo0aembl
aCTPOHOMHU

KonTponbnas padora
«OIeMeHThI aCTPOHOMUH U
acTpoHu3uKm»

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

62

O6o06maromuii ypok. Ponb
(bU3MKK ¥ aCTPOHOMUH B
SKOHOMHYECKOM, TEXHOJIO-
THYECKOM, COIMAJIbHON U
ATHYECKOH cepax
JeATEeIbHOCTH YEJIOBEKA

https://resh.edu.ru/subject/28/11/

63

O606maromuii ypox. Pois u
MecTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOHN Hay4YHOU
KapTUHE MHpa

https://resh.edu.ru/subject/28/11/

64

O6o06maromuii ypox. Poib
¢dbuszmdeckoit Teopuu B hop-
MHPOBAHUU MTPEACTABICHUM O
¢buznveckoil kapTUHE MUpa

https://resh.edu.ru/subject/28/11/

65

O6o06maromuii ypok. Mecto
(bu3HYECKOI KapTUHBI MHpa B
o01eM psiy COBpEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MIPEJICTABICHUIA O PUPOEC

52

https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

66

PesepBHblil ypok. MaruutHoe
nosie. DJIeKTPOMarHuTHas
MHIYKIUS

https://resh.edu.ru/subject/28/11/

67

68

PesepBHblii ypok. OnTuka.
OcCHOBBI CrIELIMATILHOM
TEOPUU OTHOCUTEIIBHOCTH

Pesepubiii ypok. KBanToBast
¢dusnka. DIeMEHTBI
aCTPOHOMHH U aCTPOPUNKU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68
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bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1784
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI
10 KJIACC

Kon

NPOBEPSIEMOro
pe3yJibTaTa

IIpoBepsieMble npeaMeTHbIE Pe3yJIbTATbI OCBOEHHUS OCHOBHOM
00pa3oBaTeJILHOM NMPOrPaMMBbI CpelHero 001ero odopasoBanus

10.1

JleMOHCTpHPOBATh Ha MMPUMEPAX POIb K MECTO (PU3UKU B POPMH-
POBaHUU COBPEMEHHOM Hay4YHOW KapTHHBI MUPA, B Pa3BUTUU
COBPEMEHHOM TEXHMKM M TEXHOJIOTMM, B  IPAKTUYECKOU

NEITENbHOCTH JIIOIEN

10.2

VY4YuTBIBaTh TPAaHUIBI TPUMEHEHHS M3YyUYCHHBIX (U3NIECKUX
MOJIEJICH: MaTepuaibHasi TOUKa, MHEPLHUAIbHASA CUCTEMA OTCYETA,
a0COJIIOTHO TBEPIOE TEJNO, UACAIBHBIM ra3; MOIEIU CTPOCHUS
ra3oB, XUJKOCTEH M TBEPIABIX TEJ, TOYCYHBIA JIICKTPHUYECKUI

3apsi — MPH pelieHuu PU3NIECKUX 3a/1a4

10.3

Pacnio3naBate ¢usnueckue sBIeHUs (MPOLECCH) U OOBSICHATh UX
Ha OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISPHO-KMHETHYECKOM
TEOPUU CTPOEHHUS BEIIECTBA U AIEKTPOJAUHAMUKH: PABHOMEPHOE U
PaBHOYCKOpPEHHOE  MpPSIMOJIMHEHHOE JIBMJKEHUE, CBOOOJHOE
NaJcHUe  TeJ, JIBWKEHUE 10  OKPYXKHOCTH, HHEpIMS,
B3auMojeiictBue Ten; uddys3us, OpOYHOBCKOE JIBHIKEHHE,
CTpOEHHE KUAKOCTEN U TBEPJIBIX TeJl, U3MEHEHHE 00BbEMa Te MPH
HarpeBaHuM (OXJIAXKIEHUH), TEIJIOBOE PaBHOBECHE, HUCIIAPEHUE,
KOHJICHCAllMsl, TUIABJIEHUE, KPUCTAJUIN3ALHs, KUIIEHUE, BIA)KHOCTh
BO3[lyXa, IOBBIIIEHUE JABJICHMs ra3a IpU €ro HarpeBaHuu B
3aKpBITOM COCYJI€, CBSI3b MEXIY NapaMeTpamMH COCTOSIHUS Ta3a

B U30IIpoLecCax; SJICKTPpU3alursa TECI, BSaHMOHCﬁCTBHG 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JBI)KEHUE, HCIIONIb3Ys (U3NYECKUe
BEJIIMYUHBL: KOOPAMHATA, IIyTh, IIEpPEMELIEHUE, CKOPOCTb,
YCKOpEHHE, Macca Teja, CHila, MMITYJIbC Tella, KHHETHYeCKas
SHEprusi, NOTEHUUalbHas DJHEpPrusi, MexaHudeckas padora,
MEXaHUYECKas MOLIHOCTb; IIPU ONMCAHUU IIPABUIBHO TPAKTOBATh
(¢u3NYecKUi CMBICT UCHOJIB3YyEMbIX BEJTMUMH, UX 0003HAYECHUS U
€IMHULIBI, HAaXOAUTh  (POPMYJIBI, CBS3bIBAIOIINE JAHHYIO

(1)I/I3I/I'-IGCKYIO BCJIIMYHHY C IPYTUMHU BEIIMYNHAMU

54




10.5

OnucelBaTh W3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEILUIOBBIE
SBJICHHSI, HMCIIONIB3Ysl (DM3MYECKHE BEIMYMHBI: JIaBJICHHUE Trasa,
TEMIEpaTypa, CPEAHssT KMHETUYECKasl SHEPrus XaoTHYECKOrO
JBUKEHMSI MOJIEKYJI, CpEeIHEKBaJpaTHUYHasi CKOPOCTb MOJIEKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHAs OJHeprus, pabora rasa,
KOA(Q(QHULIMEHT IOJIE3HOTO NEHCTBUS TEMJIOBOIO JIBUIATEINs; MPU
ONMCAaHWM  TPAaBWIBHO  TPAKTOBaTb  (PU3MUECKUI  CMBICTT
UCIOJIb3yEMBIX BEJIIMYHMH, UX 0003HAUYCHUS U €AUHUIIBI, HAXOIUTh
(GbopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIUYHMHY C

APpYIruMun BEJIMYMHaAM

10.6

OnuceiBaTh M3Y4YEHHBIE 3JEKTPUUYECKHE CBOMCTBA BEILIECTBA U
AJIEKTPUYECKUE SIBJICHUS (IPOILIECCHI), HCIONB3Ys (PU3MUECKHUE
BEJIMYMHBL:  JJIEKTPUYECKUN  3apsl, DJIEKTPUYECKOE IIOJIE,
HaNpsKEHHOCTD TOJIS, MOTEHIIMAN, Pa3HOCTh MOTEHIMANIOB; MPU
ONMMCAHWW  TMPABUIBHO  TPAKTOBaTh  (PU3MYECKHI  CMBICT
WCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAUYCHUS U €IMHUIIBL;, YKA3bIBATh
(opMyIIBI, CBS3BIBAIOIINE JAHHYIO (U3WYECKYIO0 BEIMYMHY C

APYIruMH BEIIMYNHAMU

10.7

aHAJIM3UPOBaTh (PU3MUECKHUE TMPOIECCHl U SIBICHUS, HCIIONb3YS
(u3nuecKre 3aKOHbI U IPUHLMUIIBI: 3aKOH BCEMUPHOI'O TATOTEHUS,
I, I u III 3axonbl HproTOHA, 3aKOH COXpPaHEHHS MEXaHWYECKOM
JHEPIUH, 3aKOH COXPAHEHUs UMITYJIbCA, IPUHLUI CYIEPIO3ULIUU
CUJ, NPUHLUII PABHOIPABUS HWHEPLUAIBHBIX CHCTEM OTCYETA,;
MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHMS  BEIECTBa,
ra3oBbl€ 3aKOHBI, CBSI3b CpEIHEH KHHETHYECKOM DJHEPruu
TEIJIOBOTO JIBWXKEHHMSI MOJIEKYJl C aOCONIOTHOM Temmeparypoil,
IEPBBIN  3aKOH  TEPMOAMHAMHUKH;,  3aKOH  COXpaHEHUsd
JJEKTPUYECKOTO 3apsiaa, 3akoH KynoHa; mpu 3ToM pasinyath
CIIOBECHYIO (OpPMYJIHpPOBKY 3aKOHAa, €ro MaTeMaTU4YecKoe

BBIPAKCHUC U YCIIOBUA (FpaHI/II_ILI, 06J'IaCTI/I) MPUMCHUMOCTHU

10.8

OOBACHATH OCHOBHBIC NMPUHIIUIBI JCUCTBUS MAaIINH, MPUOOPOB
U TEXHUYECKUX YCTPOMCTB; pa3jauyaTb YCIOBUS HX

0€30I1aCHOI0 UCIIOJIL30BAHUS B TOBCEIHEBHON KU3HHA
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10.9

BBIMONHATE  AKCHEPUMEHTHI 10 HCCIEIOBAHUIO  (DU3NIECKUX
SIBJICHUW W MPOIIECCOB C UCIOJIB30BAHNEM TPSIMBIX M KOCBEHHBIX
M3MEPEeHHUH; TIpu AToM (GOpMyIUpOBaTh IpodiemMy (3amady) U
THIIOTE3Yy YUYEOHOTO 3KCIIEPUMEHTa, CcOOMpaTh YCTAaHOBKY W3
MPeUIOKEHHOTO  000pyAOBaHUs,  MPOBOIUTH  OMBIT U

(hopMyTHPOBATH BBIBOIBI

10.10

OcyecTBiATh INpsMbIE U KOCBEHHBIE W3MEpPEHUs
(U3UYECKUX BETMYMH; TIPU 3TOM BBIOUPATH ONTUMAIbHBIN
CIoco0 HM3MEpEeHHs U UCTIONB30BaTh U3BECTHBIE METO/IbI OLICHKH

MIOTPEIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXY (U3MUECKUMH BEIMYUHAMU C
HCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHUI; IPU ’TOM KOHCTPYUPOBATH
YCTAHOBKY, (DUKCHPOBATh PE3yJbTaThl TOJYyUYECHHOMN 3aBUCUMOCTH
¢u3nyeckux BENMYMH B BHJE Tabmul U TIpaduKoB, JenaTh

BBIBOJBI 110 pE3yJibTaTaM UCCIICIOBAHUA

10.12

Cobmroate mpaBuia O€30MAaCHOTO TpyJda IPH IMPOBEICHUU
WCCIIEIOBaHU B paMKax ydeOHOro OHKCIEpUMEHTa, y4eOHO-
HCCIIEA0BATENbCKOM u MIPOEKTHOMN JIeATETbHOCTH c
WCIOJIb30BaHUEM HM3MEPUTEIBHBIX YCTPOUCTB U JTaOOPATOPHOTO

o0opynoBaHus

10.13

Pemarp pacu€THble 3amauM C SBHO 3aJaHHON (PU3UYECKOM
MOJICJIbIO, HCTIOJB3Ysl (PU3MUECKHE 3aKOHbI W TPUHIMUIIBI;, Ha
OCHOBE aHaJIM3a YCJIOBUS 3a/1a4u BEIOMPATh (PU3UUECKYIO MOJIEIb,
BBIICTISATH (pU3MUECKHe BETHUUHBI U OPMYITBI, HEOOXOAUMBIE JUIS
€€ peleHus, TPOBOJAUTh PACYETBl M OLEHUBATh PEAIBHOCTH

MOJTyYEHHOT0 3Ha4YeHUs (PU3MUECKOI BETMUUHBI

10.14

Pemate Ka4uyC€CTBCHHBIC 3aJla4u: BBICTpanuBaTh JIOTHYCCKHU
HCIIPOTUBOPCUNBYTO LCIOYKY paccymeHHﬁ C OHOpOﬁ Ha

HU3YYCHHBIC 3dKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/ILICCKI/IG SABJICHUSA

10.15

Hcnonp3oBaTh MpH pelIeHHH Y4YeOHBIX 3ajjad COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTUU JJISl TIOUCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpeTalMi U  TpeACTaBiIeHUs y4yeOHOM U HayyHo-
NOMYyJIAPHOM ~ MH(pOpPMALMM, TOJYYEHHOH W3  pa3iIM4HbIX
HCTOYHUKOB;  KPUTHYECKHM  AHAJIU3UPOBAaTh  IIOJIy4acMyIo

nH(pOpMaIHIO
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10.16

[IpuBoaUTE IpUMEpPHI BKJIaZa POCCUNCKHUX U 3apYOEIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, 0OBICHEHUE IIPOLIECCOB

OKpYKarollero Mupa, B pa3BUTHEC TEXHUKHU U TEXHOJIOT U

10.17

Hcnonp30BaTh TEOpETHUESCKHE 3HAHUS 110 (PU3HUKE B IOBCEAHEBHOM
KU3HU JUIsi oOecriedeHuss O€30MacHOCTH MPH OOpameHUuH C
npuOopaMH M TEXHUYECKUMHU YCTPOMCTBAMH, UISI COXPAHCHUS
3I0POBbSI U COOJIOACHUS HOPM OKOJIOTUYECKOTO TIOBEACHUS
B OKPY’KarollleH cpene

10.18

PaGortare B rpynme ¢ BBIIOJHEHHEM pPa3IMYHBIX COLMAIBHBIX
poreil,  IUTaHuUpoBaTh  pabOTy  TPYMNIBL,  PALUOHAIBHO
pacripesienaTh OOS3aHHOCTH U IUIAHUPOBATH JIEATENIBHOCTh B
HECTAaHJAPTHBIX CHUTyallMsX, aJeKBaTHO OLIEHUBAaTh BKJIA[

Ka)XJI0r0 M3 YYAaCTHUKOB I'PYIIIBI B PEIICHHUE PAcCMATPUBAEMOU

poOIeMBbI

11 KUIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMBbI CPETHEr0 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha IPUMEPAX POJIb U MECTO (PU3UKH B

(OopMHPOBAHUN COBPEMEHHOM Hay4YHON KapTUHbBI MUpA, B
Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOU
JeSITebHOCTH JIF0/IEH, LIETIOCTHOCTD U €JMHCTBO (PU3NYECKOM

KapTHUHBI MApa

11.2

Y4uuThIBaTh T'paHULIBI HPUMEHCHUS N3YYCHHBIX (bI/I3I/I‘-IeCKI/IX

MOJIEJIEH: TOYEUHBIN JIEKTPUYECKUH 3apsi, siepHas MOJIEIb
aToMa, HyKJIOHHAas MOZIEJIb aTOMHOTO s1ipa IIpU PELIEHUN
bu3nUecKux 3agay
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11.3

Pacnio3naBath pusndeckue ssBieHus (MPOIecchl) U OOBICHATh UX
Ha OCHOBE 3aKOHOB 3JICKTPOJIWHAMHUKH U KBAHTOBOU (DU3HKH:
AIIEKTPHUYECKAs! POBOIUMOCTD, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHUTHOE JICHCTBHS TOKA, B3aUMOJICHCTBUE MarHUTOB,
AJIEKTPOMArHUTHAS MHAYKIHUS, JEWCTBUE MAarHUTHOTO TOJIS HA
MIPOBOJHKK C TOKOM H JIBHKYIITUICS 3apsii, JIEKTPOMArHUTHBIE
KOJICOAHUs ¥ BOJIHBI, IPSIMOJIMHEHHOE PaclpOCTpaHEHHE CBETA,
OTpakeHHe, IpeIoMIIeHUe, HHTephepeHIHs, Tu(paKus 1
HOJISIPU3ALUS CBETA, TUCTIEPCHS CBETA, (DOTOAIEKTPHUECKHIA
apdext (boTodrddekr), cBeTOBOE NaBlIeHHE, BOSHUKHOBEHHE
JMHEWYATOro CIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAS U

HCKYCCTBCHHAA PAAUOAKTUBHOCTb

11.4

OnuceIBaTh U3y4YEHHBIE CBOWCTBA BEIIECTBA (JIIEKTPUUYECKUE,
MAarauTHBIC, OIITUYCCKHUC, DJICKTPUUICCKYTIO IPOBOAUMOCTD
Pa3IMYHBIX CPE) U JCKTPOMATrHUTHBIC SIBJICHUS (TIPOIIECCHI),
UCTIONB3Ys (PU3NYECCKHUE BEIIMYMHBI: SJICKTPUUCCKUH 3apsi], CUIIa
TOKa, JIEKTPHUYECKOE HAMPSHKEHUE, AIMEKTPHUECKOE
CONPOTHUBIIEHUE, PA3HOCTH OoTeHIMaIOB, DJ]C, pabota Toka,
WHIYKIUS. MArHUTHOTO TOJIs, cvita Amriepa, cuiia JlopeHa,
WHAYKTUBHOCTh KaTYyIIKU, YHEPTHS dJIEKTPHUUECKOTO U
MarHUTHOTO TIOJICH, TEPHOJ] M YaCTOTa KOJICOAHH B
KoJIe0aTeTbHOM KOHTYPE, 3aps/l ¥ CHJIa TOKa B IIPOIIECCe
TrapMOHHYECKUX JIEKTPOMArHUTHBIX KoJieOaHui, PoKycHOe
paccTosiHuE M ONTUYECKas CUiia JIMH3bI; IPU OMHCAHUN
IMPpaBHUJIbHO TPAKTOBATH (1)I/ISI/I‘ICCKI/II71 CMBICJI UCITOJIB3YEMBIX
BEJIMYMH, UX 0003HAYEeHUS U €AMHUIIBI; YKa3bIBaTh (YOPMYIIbI,
CBSI3BIBAIOIIME JTAHHYIO (U3UUYECKYIO BEIUYUHY C JPYTHUMH

BCIIMYMHaAMH

11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBLIC SABJICHUA U

MMpoNHECChI, UCIIOJIB3Ys (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:

CKOPOCTh 3JJICKTPOMAIHUTHBIX BOJIH, JJIMHA BOJHBI U 4aCTOTA
CBCTA, SHCPTHUA U UMITYJIBC (I)OTOHa, nepuon rnojgypacmnania,
OHEPTUA CBA3U ATOMHBIX AJCP; IPU OIMMCAHUN

MMpaBUJIbHO TPaKTOBATb (I)I/I3I/I‘-ICCKI/II71 CMBICJI UCITOJIB3YC-

MbIX BCJIIMYHH, UX 0003HaYCHHS U CIANHUIIBI,

YKa3bIBaATh (I)OpMyJ'IBI, CBA3BIBAOIINEC JAHHYIO (I)I/I3I/I‘-IGC-

KyIl0 BCJIWYHHY C APYTUMH BCIMYNHAMU, BBIMUCIIATL 3HAUCHUC

(bu3MYECKON BETHMYUHBI
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11.6

AHaIM3UPOBATh PU3UUECKUE MPOLIECCHI U SBJICHUS, UCIIOJIB3YS
(du3nyYecKre 3aKOHBI U IPUHIIUIIEL: 3aK0OH OMa, 3aKOHBI
MOCJIEIOBATEIFHOTO U APAJIJICIEHOTO COSAMHEHUS IIPOBOHUKOB,
3akoH J[xoyns — JleH1a, 3aK0H 3JIeKTPOMAarHUTHOW WHITYKIIHH,
3aKOH MPSIMOJIMHEHHOTO PACIIPOCTPAHECHUS CBETA, 3aKOHBI
OTpaKCHHSI CBETA, 3aKOHBI TIPEJIOMJICHUS CBETA, ypaBHEHUE
OitHmTeiHa 11 hoTodPdeKTa, 3aK0H COXpaHSHHS YHEPTUH,
3aKOH COXpPaHEHHUs UMITYJIbCA, 3aKOH COXPAHEHUS IIEKTPUIECKOTO
3apsjia, 3aKOH COXPaHEHHsI MaCCOBOTO YHCIia, MocTynaTsl bopa,
3aKOH PaJIMOAKTHBHOTO paciiajia; Mpu STOM pa3iNyaTh CJIOBECHYIO
(OpMyYIIHPOBKY 3aKOHA, €r0 MaTEMAaTUIECKOE BHIPAKCHHE U

ycioBus (TpaHuUllbl, 00J1aCTH) MPUMEHUMOCTH

11.7

OHpCI{GHﬂTB HaIpaBJICHUEC BEKTOPA HHAYKIUHA MAarHuTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl Jlopeniia

11.8

CTpouTh ¥ OUCHIBATh H300paXKeHKE, CO3aBAEMOE TNIOCKUM

3€pKajoM, TOHKOW JIMH30M

11.9

BBINONMHATE SKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3MYECKIX
SIBIICHUH M MTPOLIECCOB C UCTIOJIB30BAHUEM IMPSMBIX H KOCBEHHBIX
U3MEPEHUIl; IPH 3TOM (POPMYITUPOBATEH IpobiieMy (3a1ady) U
THIOTE3y Y4eOHOT0 IKCIIEpUMEHTa, COOMpaTh YCTAHOBKY M3
MPETIOKEHHOTO 000PYI0BAHHUS, TIPOBOIUTH OITBIT U

(bopMyITUPOBaTh BHIBOIBI

11.10

OCYH_ICCTBJ'IHTB MpAMBIC U KOCBCHHBIC U3MCPCHUSA (I)I/I3I/I‘-IGCKI/IX
BCJIMYHMH, ITPU 3TOM BI)I6I/IpaTI) OIITHMAJILHEIHI CITOCO0 HU3MEPCHHUA U
HCIIOJB30BaTh U3BECCTHBLIC MCTOAbI OLICHKH HOFpeIHHOCTeﬁ

U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BETMUYHUH C
HCITOJIb30BAaHNEM IIPSIMBIX U3MEPEHUM; IPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (GUKCUPOBATh PE3yJIbTAThI MOJyYEHHON 3aBUCIMOCTH
(¢u3nUecKUX BETMYMH B BUJIE TaOJIHUIl U TpaUKOB, JIeIaTh BHIBOIBI

1o pe3yJibTaTaM HUCCIICAOBAHUSA

11.12

Cobnronate npasuiia 0€30MacHOrO TPyJla MPHU MPOBEICHUN
HCCJIEIOBAaHUM B paMKax y4eOHOro 3KCIepuMeHTa, y4eOHO-

UCCIIEIOBATEIbCKON M MPOSKTHON JEATEIBHOCTH C
UCIIOJIb30BAHUEM U3MEPUTEIIbHBIX YCTPOUCTB U JIAOOPATOPHOTO
0o0opyoBaHuUs
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11.13

Pemate pacuéTHblie 3aa4M C SIBHO 33JaHHOUN (PU3HUECKON
MO/IEIIBIO, UCTIONB3YS (PU3NUECKUE 3aKOHBI U IPUHIUIIBI; HA
OCHOBE aHAJIN3a YCJIOBUSA 337a4y BBIOUPATh (PU3NYECKYIO MOJIEIb,
BBIJIEJIATh (PU3NYECKUE BEIMUUHBI U (HOPMYJIbl, HEOOXOAUMBIE IS
€€ peleHus, IPOBOJAUTH PACUETHI M OLICHUBATH PEAIBHOCTD

MOJTyYEHHOTO 3HaYeHUS (PU3NYECKON BETMYHHBI

11.14

Pemarh kauecTBEHHBIE 33/]a4M: BHICTPAUBATh JOTUUYECKH
HEIPOTUBOPEUYHBYIO LIETIOUKY PACCYkACHUN C OIIOPON Ha

HN3YYCHHBIC 3aKOHBI, 3aKOHOMECPHOCTHU U cbmnqecxne SIBJICHUA

11.15

Hcnonp30BaTh MpU pellieHuH YU4eOHbIX 3a/1a4 COBPEMEHHbIE
MH(OPMaLIMOHHBIE TEXHOJIOTUH JJIs IOUCKA, CTPYKTYpPUPOBaHMUS,
WHTEPIPETAIMH U IPECTaBICHUS y4eOHOW U HAyYHO-
NOMYJISIPHON HHPOPMAIINH, TOTYUYEHHOU U3 Pa3INIHBIX
MCTOYHUKOB; KPUTUYECKU aHAJIM3UPOBATh [10JIy4aeMy0

MH(pOpMaIHIO

11.16

00BACHATH IMPUHIUIIBL ,Z[eﬁCTBI/IH MalluH, HpI/I60p0B 1 TCXHHUYCCKUX
YCTpOﬁCTB; pa3jinvdaTb yCIOBUA UX 0€301aCHOT0 NCIOJIL30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE IPUMEPHI BKIIA/Ia POCCUHCKUX U 3apYOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BsCHEHHE NTPOLIECCOB

OKPYKarouIero M1upa, B pasBUTUC TCXHUKHU U TEXHOJIOTHUM

11.18

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 110 (PU3HKE B
MOBCEHEBHOM KU3HU JUIsL oOecrieueHust 6€30MacHOCTH MPH
oOpalieHnu ¢ MpudopaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHHUs 3/I0POBbsI U COOJIIOJICHUS HOPM IKOJIOTUYECKOTO

MOBEJICHUS B OKPY’KAIOIIEH Cpefie

11.19

PaboTtats B rpymnre ¢ BhIITOJHEHUEM Pa3IMUHbIX COIIMATIBHBIX pOJIEH,
IUTaHUPOBaTh padoTy IPYMIIbI, PAllMOHATIBHO PACHIPEAETATh
00513aHHOCTH U TUTAHUPOBATh JESITEIHHOCTh B HECTAHJAPTHBIX
CUTYallUAX, aIeKBAaTHO OLIEHUBATh BKJIAJ Ka)KJOTO U3 YYaCTHUKOB

TPYMIIbI B PEIEHUE pacCMaTpUBAeMOM MpoOIeMbl
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP) KAHUSA

10 KJIACC

Kon pasgena

Konx nposepsiemoro
3JIeMeHTAa

HpOBepﬂeMble 3JIEMEHTHBI COAECPKAHUA

OU3NKA U METO/IbI HAYYHOTI'O IIO3HAHUA

1.1

®dusuka — Hayka o npupoje. HayuHnbie MeToibI
MO3HAHUS OKpYysKarouiero Mupa. Poib
HKCIIEPUMEHTa U TEOPHUH B IMPOLIECCE MO3HAHUS

IPUPOABL. DKCIEPUMEHT B (U3UKE

MopenupoBanue GU3MYECKUX SBICHUN U
npoueccoB. Hayunbele rumotessl. Pusndeckue

3aKOHBl M TEOpHUM. |'paHuIbl IPUMEHHMOCTH

1.2 ¢u3nyecKkux 3aKoHOB. [IpuHIMI COOTBETCTBUS.
Porp u wmecto ¢usuku B (opmHupoBaHHH
COBPEMEHHOM HAy4yHOM KapTHHBl MHpPA, B
IIPAKTUYECKOMN NEATEIbHOCTH JIFOAEH
2 MEXAHUKA
KMHEMATHUKA
Mexannueckoe nBukeHue. OTHOCHTENBHOCTH
2.1.1 MEXaHUUYECKOro IBMkeHus. CucreMa oTcyéra.
Tpaekropus
[lepemenienue, CKOpocTh (CpeAHsisi CKOPOCTb,
MTHOBEHHAsI CKOPOCTh) u YCKOpEHUE
2.1.2 MaTepUalbHOM TOYKH, WX MPOEKIHH Ha OCH
cuctembl KoopauHaT. CroxkeHue nepemMenieHui
U CJI0KEHHE CKOPOCTEMN
2.1 PaBHOMEpHOE U paBHOYCKOPEHHOE
npsMoJMHeitHoe aBrkenue. ['paguxu
2.13 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH,
YCKOPEHHS, IIyTH U NIEPEMEIIECHUS
MaTepUAIbHOU TOUKH OT BpEMEHNU
CBoOogHOE TajeHue. YCKOpPeHHe CBOOOIHOTO
2.14
aJIeHUs
Kpusonuneiinoe nsuxeHue. PaBHomepHoe
2.1.5 JIBIKEHUE MATEPUAIBHON TOYKH I10

OKPYXHOCTHU. YTJIOBAasi CKOPOCTb, JINHEWHAS
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ckopoctb. [lepuona u yactora.

LleHTpOCTPEMUTENBHOE YCKOPEHUE

2.1.6

TexHUYeCKue yCTpOorCTBa: CIIUAOMETD,
JABMOKCHUC CHApAAO0B, LENHBIC WU PCMCHHBIC

nepeaayn

[TpakTuaeckue padotel. U3mepenue
MTHOBEHHOU ckopoctu. MccnenoBanue
COOTHOUIEHUSI MEXIY MyTSAMHU, TPOUICHHBIMU
TEJIOM 32 NOCJIEI0OBATEIbHbIE PABHbBIE
MIPOMEXKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBUJKEHHUH C HaYaJlbHOU
CKOpOCTBIO, PABHOU HYJI0. M3yuenue
JIBUKECHHUSI IIapUKA B BA3KOM KUJIKOCTH.
WN3yuenne  nBMKEHMSA — Telna,

6pOIJ_IeHHOFO T'OpPHU30HTAJIBHO

22

JIMHAMUKA

2.2.1

[IpuHIMn oTHOCHUTENBHOCTH | anmuies.
[IepBsbiii 3ak0oH HeroTOHA.

NHepupmanbHble CUCTEMBI OTCUYETA

222

Macca tena. Cuna.

[IpuHLIMD cynepno3uuuy Cuit

223

Bropoii 3axkoH HproroHa mis mare-
pUAIbHOM TOYKM B HMHEPLUHUAIBHOM CUCTEME
orcuéra (MCO)

Tpernit 3akoH HproToHa 1111

MaTCpHUaJIbHBIX TOUCK

224

3aKOH BCEMUPHOTO TATOTEHUS.
Cuia TSHKECTH.
[lepBas kocMHuuecKasi CKOPOCTb.

Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKOJNBKEHMS U CHIIa
TPEHUSI TTOKOSI.

Koadduuuenr tpenwus.

Cuna conpoTuBiIeHU

IIpUu ABUKCHUU TCJIa B J KUAKOCTH WUJIA Ia3c
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297 [TocrynaTenbHOe M BpalaTeaIbHOE

JIBIDKEHUE a0COFOTHO TBEPIOTO Tea

MOMEHT CHJIbI OTHOCHUTEIBHO OCH BpAICHUSL.
228 IIneuo cumsl.
VYcnosus paBHoBecust TBEpaoro tesna B UCO

299 Texnudueckue YCTpOﬁCTBaZ INOAIIUITHUKH,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

[TpakTudeckue padboThl. M3ydeHne nABUKEHUS
Opycka Mo HaKJIOHHOM MIIOCKOCTHU TOJT
JIEMCTBHEM HECKOJIBKUX cwil. MccnenoBanue
5210 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX
o B JIcOPMUPYEMOIA TIPYIKUHE U PE3NHOBOM
oOpa3slie, OT BeIMYUHBI UX JehopMalnu.
HccenenoBanue yciaoBUM paBHOBECUS

TBépI[OFO TCJa, UMCIOIICTO OCh BPAIICHUA

3AKOHbI COXPAHEHUS B MEXAHUKE

HNmnynec  MaTepHaabHOM — TOYKH, CUCTEMBI
2.3.1 MarepuanbHbIX ToueK. MiMimynbce cuitbl 1

HN3MCHCHUEC UMITYJIbCA TCJIa

3akoH coxpaHeHus ummyibca B CO.

232
PeakTuBHOE ABM>KEHHE
233 Pabora cumnbl
234 MOoONIHOCTh CHIIBI
)35 Kunernueckasi sHeprusi MaTepualbHOU
o Touku. Teopema 0 KHHETHIECKON DHEPIUH
[lorenunanbHas sueprus. [loTeHumansHas
SHEPrus yrnpyro neGopMUPOBAHHON MPY>KUHBIL.
2.3.6
[TorennuanbHast SHEPTHs TeNa BOIH3U
MIOBEPXHOCTU 3eMJIN
[ToTeHnmanpHble W HEMOTCHIIMAIBLHBIC
cwibl. CBsi3b pabOTHI HETIOTEHIIUATBHBIX CHII C
2.3.7 .
W3MEHEHUEM MEXaHUYECKON SHEpruu
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHHYECKOM SHEPTrUuur
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS
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TexHudeckue yCTpOUCTBA: JBUKEHUE PAKET,

239
BOJOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[TpakTrueckue padboTel. 3yueHue cs3u
5310 CKOpOCTEH Tel TIpU  HEyNpyroM yJuape.

HccnenoBanue CBsi3u pabOTHI CHIIBI C

H3MEHEHHEM MEXaHUYEeCKOH OHCPI'UH TClla

MOJIEKYJISIPHAS ©U3NKA U TEPMO/MHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHU

3.1.1

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Juddysus. Xapakrep nBrxeHus

u B3aI/IM0I[CI\/JICTBI/I$I qacTull B€UICCTBA

Mogenu CTPOCHHUA I'a30B, )KI/II[KOCTCI‘/'I n
TBép,Z[LIX TeN 1 OOBSICHEHNE CBOICTB BCIICCTBA
Ha OCHOBC 3THX Moz[eneﬁ

Macca MOJICKYJIL. KommuaecTBo BCIICCTBA.

[TocTostHHas ABoragpo

TenmoBoe paBHOBecue. Temneparypa ueé

usmepenue. lllkana remneparyp Llenscus

Mogens naeanbHoro raza. OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KHHETHYECKON

TCOPUN HACAJIBLHOIO rasa

AOconroTHas TeMriepaTypa Kak mepa
CpeHEel KHHETUYECKON SHEPruv TEIJIOBOTO
JIBIKEHMS JacTull ra3a. [kama temneparyp

KenbpBuna

VYpasuenue Kianeiipona — Menneneesa.
3akon JlaapToHa

I'azoBbie 3akoHBI. M30mporeccsl B
HIEATLHOM ra3e ¢ IMOCTOSHHBIM KOJWYECTBOM
BEIIIeCTBa: U30TEepPMa, U30X0pa, n300apa

TexHu4eckre yCcTporucTBa: TEpPMOMETP,

6apometp
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3.1.10

[TpaxTrueckue padotsl. U3mMepenne Mmacchl
BO3/yXa B KJaccHOU komHare. MccienoBanue
3aBUCUMOCTH MEXIy IapameTpamu

COCTOSHUA pa3pCKEHHOI'O ra3a

32

OCHOBbI TEPMOJIMHAMUKU

3.2.1

Tepmonunamuyeckast —cucreMa. BHyTpeHHss
SHEPrus TePMOJUHAMUYECKON CHCTEMBI U

CII0CO0bI €6 U3MEHEHUS

322

KonuyectBOo Temnotel U pabdora.
BHyTpeHHSIsI SHEpTHs 0JJHOATOMHOTO
U/ICaTbHOTO ra3a

323

Buapl Teronepegaun: TemIONpOBOIHOCTD,
KOHBEKIIMSI, n3NydeHue. TermnoéMKoCTh Tena.
VYenpHast TEIUIOEMKOCTH BelllecTBa. Pacyér

KOJIMYCCTBA TCINJIOTHI IIPpU TCILIOIICPCaAAYC

324

I[TepBblii 3aKOH TEPMOAMHAMUKHU.
IIpuMeHeHne nepBoro 3aKoHa
TEPMOJUHAMHUKHU K N30IIPOLECCAM.
I'paduyeckas MHTEpIIpETALS

paboThI raza

325

TeroBble MamuHbL. [IpuHIUITBL AEHCTBUS
TerI0BbIX MamuH. [IpeoOpa3zoBanus sHEprun
B TEIUIOBBIX MammuHax. Koaddumment
nosie3Horo Aeiicteus (nanee — KITJI)
TEIJIOBOM MAIIUHEI.

[Muxn Kapuo u ero KII/]

3.2.6

BTtopoii 3ak0H TepMOIMHAMUKH.
HeoOpatuMocTh IpoIIeccoB B MIPUPOIE.
TennoBele ABUTATENIH. OKOJIOTHYECKHE

POOJIEMBI TETUIOHEPTETUKU

3.2.7

TexHuyeckue ycTpoucTBa: JBUTATEh
BHYTPEHHETO CrOpaHusi, OBITOBOI

XOJIOAMIIBHUK, KOHJIUIIUOHED

3.2.8

[Tpaktuyeckue pabotsl. M3mepenue
YAECIbHOU TEITIOEMKOCTH

ATPET'ATHBIE COCTOAHNA BEIHECBA. ®A30BBIE ITEPEXO/IbI
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[TapooOpazoBanue u koHaeHcalws. Mcnapenue

U KHAIICHME. Y IeJIbHAs TEIUIOTa TEeMIIepaTyphl

3.3.1
KUIIEHUSI  OT JIaBJICHUS
33 332 AOCONMOTHAasT M OTHOCHUTENbHAS BIAXKHOCTD
BO3ayxa. HacellieHHbI map
TBépnoe teno. Kpucrammueckue u
333 amopdHbIe Tena. AHM30TPONHS CBOICTB
KpucTaioB. JKuakue KpucTauibl.
CoBpeMeHHbIE MaTepHalibl
334 [InaBnenne W KpucTaymM3auus. Y ieiabHas
TerioTa miasieHus. Cyonumanus
3.35 YpaBHEHHE TEIIIOBOro OanaHca
TexHu4eckue yCTporuCcTBa: TUIPOMETP U
336 IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU
MOJIyYEHUsI COBPEMEHHBIX MaTepualioB, B
TOM YHCJIE HAHOMAaTEepUaJIOB, 1 HAHOTEXHOJIO-
THUH
137 [TpakTuyeckue pabotsl. 3mMepenue
o BJIQ)KHOCTH BO3/yXa
4 SJIEKTPOJJUHAMUKA
DJIEKTPOCTATUKA
411 DneKkTpu3anus Tell. INEKTPUISCKUN 3apsil.
o JIBa BHIa DIEKTPUUECKUX 3aPSIOB
4.1.2 [IpoBOIHUKY, TUATIEKTPUKH U
MIOJTYTIPOBOIHUKHU
4.1.3 3aK0H COXpaHEHUS JIEKTPUUECKOTO 3apsaa
4.14 B3aumonericteue 3apsa10B. 3akoH Kynona
Onexrpuueckoe noiue. Hanmpsok€HHOCTD
anekTpuueckoro nois.  [IpuHumn
4.1.5 cynepnosunuu. JIMHUM HanpsKEHHOCTH
AIIEKTPUYECKOTO MO
416 PaGota cHa  3JEKTPOCTATHUYECKOTO IMOJI.
4.1 -1

ITorennuan. Pa3HocTh IOTEHIIMAIIOB
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[IpoBOMHUKK W IUPJCKTPUKH B
MTOCTOSTHHOM 3JICKTPHYECKOM TIOJIE.

I[I/ISJ'IeKTpI/ILICCKaH IMPOHHUIIAEMOCTD

OnexrpoéMkocTs. Konnencarop.
ONEKTPOEMKOCTb IIJIOCKOT0 KOHJIEHCATOpa.

:‘)HCpFI/Iﬂ 3apsXKCHHOI'O KOHACHCATOpa

4.19

TexHuueckne ycTpoHcTBa: IEKTPOCKOII,
3IIEKTPOMETP, IIEKTPOCTATUYECKAsI 3aIHTA,
3a3eMJICHHE DJIEKTPOIPHOOPOB,

KOH/IEHCATOp, KCEPOKC, CTPYHHBIN MPUHTEP

4.1.10

[TpakTudeckue padotel. U3mepenue

ANEKTPOEMKOCTH KOHJICHCATOPA

42

I[MOCTOSIHHBIN DJIEKTPUYECKUMN TOK.
TOKMU B PA3JIMYHBIX CPEJIAX

4.2.1

YcaoBus CyLIECTBOBAHUA TTOCTOAHHOI'O

ANEKTPUYECKOTO TOKa. VICTOUHUKH TOKa.
Cwuna Toka. [ToCcTOSHHBIN TOK

422

HaHpH)KeHI/Ie. 3akon Oma AJId y9aCTKa LI

423

DJNEKTPUUECKOE CONPOTUBIIEHUE. Y IEIBHOE

COIIPOTHUBJICHUEC BCIICCTBA

424

[TociemoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COeTMHEHIE IPOBOIHUKOB

425

Pabora snexTpuyeckoro Toka.
3akoH [[xoyns —Jlenua

42.6

MoOIIHOCTh QJICKTPHUYCCKOT'O TOKa

427

anekTpoaBrkyas cuna (manee — 31C) u
BHYTpPEHHEE COITPOTUBIICHUE HCTOYHNKA
ToKa. 3akoH OMma ayig TOoJIHOM
(3amKHyTOM) 2NekTpruyeckon renu. Koporkoe

3aMBIKaHHEC

4.2.8

DOneKTpOHHAs MTPOBOAUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHUS
METAaJUIOB OT TeMIepaTyphl.

CBepXnpoBOIUMOCTh

4.2.9

DJIEKTpUUECKU TOK B Bakyyme. CBOMCTBa

SJICKTPOHHBIX ITYYKOB
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4.2.10

[TonynpoBomauku. CoOCTBEHHAsT U
MpUMECHas MPOBOAUMOCTH ITOJIYIIPOBOIHUKOB.
CaoiicTBa p- n nepexoa.

[TomynipoBOTHUKOBBIE TPUOOPHI

4.2.11

DNEKTPUIECKUN TOK B AJIEKTPOJIUTAX.
DNEKTPOTUTHYECKAS! TUCCOLIMALIHSL.

DNEKTPOIN3

4.2.12

DJIEKTPUUECKUH TOK B ra3ax.
CaMOCTOITEIbHBIA U HECAMOCTOSATEIbHBIN
paspsia. PaznnuHbie TUTIBI

CaMOCTOATCIIBHOI'O pa3psaa.

Monuus. [nasma

42.13

Texaudeckue ycTpoiicTBa: aMnepmerp,
BOJILTMETP, PEOCTAT, UCTOUHHKH TOKA,
AIIEKTPOHAT PEBATENBHBIE TPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPEI,
TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN

AnoJ, TEPpMHCTOPHLI U (bOTOpe3I/ICTOpI>I,

HOJ'IyrIpOBO,Z[HHKOBLIfI JAUO0J, raJlbBaHUKa

4.2.14

[TpakTueckue padbotel. U3yuenue
CMEILIaHHOTO COEIUHEHUSI PE3UCTOPOB.
N3mepenne DJIC wuCTOYHMKA TOKa
Y €70 BHYTPEHHETO  CONPOTHUBIICHMSL.

Habmonenune snekrponumza
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11 KJIACC

Koa Koanposepsiemoro 3jiemenra IIpoBepsieMble 371eMEHTHI CO/IEPKAHUS
pasaena
4 OJIEKTPOAMHAMUKA
MATHUTHOE I1OJIE. JIEKTPOMAT'HUTHA A MHAYKLWA
IlocTossHHEIE  MarHuThl. B3anmopelcTBue
43.1
NOCTOSIHHBIX MAarHUTOB
MarnutHoe  mosie.  BekTop MarHuTHOM
uHaykuud. [IpuHnun cyneprno3uiuu.
430 JIMHMM MarHUTHOM MHAYKLIHH.
o Kaptuna JMHUA MarHUTHOM UHAYKLHUH
10JI1 IOCTOSIHHBIX MarHUTOB
MarnutHoe T1I0Jie TPOBOJHHUKA C TOKOM.
Kaptuna nuHUil 1OJsS JUIMHHOIO
MPSIMOTO MMPOBOJJHUKA U 3aMKHYTOI'O
433 KOJIBLIEBOT'O MPOBOAHUKA, KATYLIKH C TOKOM.
OmnsiT Opcrena. BzaumopeiicTBue
MIPOBOTHUKOB C TOKOM
434 Cuita Amriepa, €€ MOJTyJIb U HallpaBJICHUE
Cuna JlopeHua, e€ mMonynp u
43 HarpaBJieHue. J[BHykeHue 3apsHKeHHON
435 YaCTHIIBI B OJTHOPOJTHOM MarHUTHOM IIOJIE.
Pabota cumsl Jlopenna
43.6 SIBneHune 3JIeKTPOMAarHUTHON MHTyKIIUN
4377 IToTok BEKTOpa MAaTrHUTHOH MHIOYKIHUHA
OJIC wHIyKIHH.
438 .
3aKOH 3JEKTPOMAarHUTHOM HHIYKIHU
®dapanes
BuxpeBoe  anektpuueckoe  moine. 9/J1C
WHIYKIIUK B  TMPOBOJTHUKE, ABMKYIIIEMCS
4.3.9 MOCTYMAaTeIbHO B OJHOPOJTHOM
MarduTHOM TIOJIE
4.3.10 [IpaBuno Jlenua
NuaykTuBHOCTB. SIBIIEHHE CaMOWMHIYKLHH.
4311
O/1C camonHayKIUU
4.3.12 OHeprus MarHUTHOTO MOJISI KaTYIIKH C

TOKOM
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43.13

DJNEeKTPOMAarHUTHOE T10JIE

4.3.14

Texunueckue YCTpOﬁCTBaZ IIOCTOAHHBIC
MAarHuThbl, 3JICKTPOMArHUTEI,
OJICKTPOABHUIaTCIIb, YCKOPUTEIIN

OJICMCHTAPHBIX YaCTHI, MHAYKIIMOHHAs I1CUb

4.3.15

[IpakTuueckue padotsl. 3yuenue
MArHUTHOTO TOJISl KATYIIKU C TOKOM.
HccnegoBanue aeiiCTBUS IIOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM.
Uccnenopanme

SIBJICHUA SHeKTpOMaFHHTHOﬁ HHAYKIWU

KOJIEBAHU A U BOJIHbI

5.1

MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHMA

5.1.1

KonebarenpHast cucrema. CBOOOIHBIE
KosieOanus. ["'apMOHHUYECKHE KOJICOaHHS.

[epuon, yactoTa, aMmruuTyna u asza
KoJIeOaHui

[Ipy>kuHHBINM MasTHUK. MaTeMaTU4eCKUM

MasiTHUK

YpaBHeHHE rapMOHUYECKIX KOJICOaHUH.
Kunematndueckoe n TUHaAMHUYECKOE
OIIMCaHHE KOJIE0ATEILHOIO ABHKEHHUS

5.14

[IpeBpamenue sHeprun npu
rapMOHUYECKUX Konebanusx. Cs3b
aMIUTUTYAbl KoJeOaHWH UCXOIHON
BEJIMYUHBI  C aMILIUTYAaMU
Koje0aHui e€ CKOPOCTU U YCKOPEHHsI

5.1.5

Koneb6arenbublii koHTYp. CBOOOIHBIE
JJIEKTPOMAarHuTHbIE KojebaHus B
U€TLHOM KOJIeOaTeIbHOM KOHTYDE.
AHanoruss Mexmny MEXaHU4EeCKUMU U
AJIEKTPOMArHUTHBIMU KOJIEOaHUSMH.
®opmyna Tomcona

5.1.6

3aKOH COXpaHEHUsI SHEPruH B
H7eaIbHOM KOJIe0aTeTbHOM KOHTYpe

5.1.7
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BoHy)XIeHHBIE MeEXaHMYEeCKHEe KoJIeOaHusl.
Pe3onanc. PezonancHas kpusasl.

BBIH}’)K,Z[GHHI)IG SJICKTPOMAarHuTHBIC




KoJIeOaHms.

5.1.8

[Tepemennbiii Tok. CHHYCOMAATBHBIN

MepEMEHHBIN TOK.

5.19

MOoIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYTHOE ¥ JICUCTBYIOIIEE 3HAYCHUE

CHUJIBI TOKA W HAITPSXKCHUA

5.1.10

Tpanchopmarop. [IpousBoactso, nepenaua
1 OTpeOIeHUE 3IEKTPUIECKOM SHEPIuu.
DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJICTBE

aNeKTpruecKoii sHepruu. KyneTypa

Hcnonb30BaHus S11€KTPOIHEPTUU B

HOBCEIHEBHOU YKU3HU

5.1.11

Texnuueckue  ycTpoicTBa: ceficmorpad,
DJIEKTPUYECKUI 3BOHOK, JTUHUH
aJIeKTponepeaad

5.1.12

[Ipaktuueckue padotsl. iccrnenoBanue
3aBUCHMOCTH TMEpUOa MaJbIX KOJICOaHHI
rpy3a Ha HUTH OT JJIMHBI HUTU U MacChl
rpy3a.

HccnenoBanue nepeMeHHOro TOKa B LIEMH

13 TIOCTIEI0BATENBHO COETMHEHHBIX
KOHJICHCATOPa, KaTyIIKH U PEe3UCTOpa

52

MEXAHUWYECKUE U 3JIEKTPO

MAT'HUTHBIE BOJIHBI

5.2.1

MexaHudeckre BOJTHBI, YCIIOBHS
pacrnipoctpanenus. [Tepuon. Ckopoctb
pacrpoCTpaHeHUs | JJITAHA BOJTHBI.

HonepeqHLIe 1 IPpOJAO0JIbHBIC BOJTHBL

522

###Par### Nnarepdepenuust u  nudpaknus

MEXaHNYECKUX BOJIH

523

3Byk. Ckopocth 3Byka. I'pomkocTb
3ByKa. BeicoTa ToHa. TemOp 3ByKa

524

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI
W3ITyYEHUS HJIEKTPOMArHUTHBIX BOJIH.

Bzaumuas opuentauusi Bektopo E, B u v

B 3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe

525
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CBoiicTBa JIEKTPOMArHUTHBIX BOJIH:

OTpaKCHUC, TPCIIOMJICHUEC, TTOJIIpU3alus,




midpaxmums, nateppepennns. CKOpocTb

OJICKTPOMArHMTHBIX BOJIH

5.2.6

[IIxaJa 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHre >3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7

[TpuHIUIBI PAAXOCBSI3U U TENCBUACHHSL.
Paguonokanus. DneKTpoMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIeH cpeibl

52.8

TexHn4yeckue  yCTpOWMCTBA: My3bIKaJIbHBIC

WHCTPYMEHTBI, YJIbTPa3ByKOBas
JUArHOCTHKA B TEXHUKE U MEIULUHE, paaap,

panuoNPUEMHIK, TEIICBU30D, AHTCHHA,
tenedon, CBU-neun

53

OIITUKA

5.3.1

[IpsimonuHeitHOEe pacnpocTpaHEHUE CBETa
BOJIHOPOJHOM cpene. JIyu cBera

532

OTtpakeHue cBeTa. 3aKOHBI OTPAKCHUS
cBeta. [loctpoeHne n300pKEeHNIA B IIIOCKOM
3epKaje

533

[Ipenomnenue cBera.
3aKOHBI IPETIOMJIEHHS CBETA.

AOCOIIOTHBIN MOKA3aTeNhb IMPCIIOMJIICHUA

534

[TonmHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIi yroi MOJHOTO BHYTPEHHETO
OTpayKEHUS

535

Hucnepcus cBera. CrnoXHbIA COCTaB
Oenoro ceeta. L{Ber

53.6

CoOuparomiue ¥ paccerBarolUe JTUH3BL.
Tonkass nuH3a. DOKYCHOE pacCTOSHUE U
ONTUYECKasi CHJIa TOHKOM JIMH3BI.
[TocTpoenne n3o0pakeHni B COOMPAIONTUX U
paccenBaromx JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEIMUCHHE, JaBaeMOe
JMH301

5.3.7

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOMN

OIITUKH

53.8

Wnrepdepennus ceera. KorepenTHble
WCTOYHHKH. Y CJIOBUS HAOIOACHUS

MakKCMMyMOB U MUHUMYMOB B
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UHTEP(EPEHIIMOHHOM KapTHHE OT ABYX

CI/IH(ba?;HbIX KOTCPCHTHBIX UCTOYHHNKOB

539

Hudpakuus ceera. JudpakinuoHHas
pemérka. Y cioBue HaOMIOICHUS TJIaBHBIX
MaKCHMYMOB TIpH TaJCHAH
MOHOXPOMAaTHYECKOTO CBETa Ha

TUPPAKIUOHHYIO PEIIETKY

5.3.10

HOHHpI/ISaHI/Iﬂ CB€Ta

53.11

TexHuueckue ycTpONUCTBA: OUKH, JIyTa,
¢doroamnmapar, MPOSKIMOHHBIN anmapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, TU(PAKIIMOHHAS PEHIETKA,

IoJsIpon a

5.3.12

[IpakTuueckue padotsl. I3mMepeHue
IoKasarels npeiaomienus. McenenoBanue
CBONCTB HM300p)XCHHMIA B JIMH3AX.

Ha6JHOI[eHI/Ie AUCIICPCHUU CBCTA

3JIEMEHTbI CHIELIMAJIBHOW TEOPMM OTHOCUTEJILHOCTU

FpaHI/IHLI MNPUMCHUMOCTHU KJIaCCHYECKOM

Mexanuku. [loctynmaTel Teopun

6.1 OTHOCUTEJIBHOCTH: UHBAPUAHTHOCTh
MOJIYJIsi CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIUI OTHOCUTEIBHOCTU DUHIITEHHA
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.

62 3ameyieHre BpEMEHH 1 COKPAIICHUE JITMHBI

6.3 DHEprust 1 UMITYJIbC CBOOOTHON YaCTHUIIBI
CBsI3b Macchl ¢ HEPrUEHd M UMITYJIECOM

6.4 CBOOOTHOM YaCTHUIIBI. DHEPTHSI TIOKOSI
CBOOOIHON YaCTHUIIBI

KBAHTOBAS ®U3UKA

DJIEMEHTHI KBAHTOBOI OIITUKU

7.1.1

®otonbl. Dopmyna Ilmanka cBsizu
SHepruu (POTOHA C ero YacToTOl. DHEprus u
uMIyJbC GoToHa
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7.1

7.1.2

OTKpBITHE W WCCIEIOBaHUE
dhororddekra. OnbiTer A.I'. CToneTona.

3akoHnbl potodddekra

7.1.3

VYpaBHeHue OWHIITEHHA M4
dbotordhdexra.

«KpacHas rpanuna» ¢poroaddexra

7.1.4

Hasnenue ceeta. Onbitel I1.H. JleGeneBa

7.1.5

XUMHYECKOE NEHCTBUE CBETA

7.1.6

Texunueckue ycrpoiicTBa: GporosneMenT,
(doromaTuuk, coaHEeYHAas OaTapes,

CBCTOAMNO/

7.2

CTPOEHUE ATOMA

7.2.1

Mopens aroma Tomcona. OnbITE
Pezepdopaa o uccie0BaHUI0 CTPOCHUS

aToMa. HnaHeTapHa}I MOACIb aTOMa

722

[Tocrynater bopa. 3nyuenue u
MOTJIoLEHUE (POTOHOB MPH MEPEXOE
aToMa C OJHOI'O YPOBHS HEPIUU HA
JIpyrou. Buapl ciekTpos.

CrexTp ypoBHEH 3HEpruu aToMa BOJOpOia

7.2.3

BommoBrie cBoiicTBa uactmil. BoiHBI 1€
bpoiia. KopnyckysspHO-BOTHOBOM
nyanus3M. J{udpakius 37eKTPOHOB HA

KpHUCTaJIax

724

CronTagHoe u BBIHYKJICHHOC H3JIYUCHHC.

Y CTpoiCcTBO M MpUHIUI pabOTHI Ja3epa

7.2.5

TexHUYEeCKHE  YCTPOMCTBA: CIIEKTPAIbHBII
aHanu3 (CIEeKTPOCKOMN), jJa3ep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

[IpakTnueckue pabotsl. Habmonenue

JINHENYaToro CIICKTpa

ATOMHOE PO

7.3.1

MeTto1b1 HAOMIOACHMS U PETUCTPAITAN

OJICMCHTAPHBIX YaCTHUI]
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7.3

7.3.2

OTKpbITHE PaIMOAKTUBHOCTU. OMBITHI
Pezepdopaa o onpeaenennio cocrara
pamuoaKkTHBHOTO M3my4eHus. CBoicTBa
anb(da- 6eTa-, raMMa-u3IydeHUSI.
BrustHre paguoakTHBHOCTH HA )KUBBIC

OpraHru3Mbl

733

OTKpBITHE TPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa ['eitzendepra —
WBanenko. 3apsn sapa. MaccoBoe unciio
sapa. M3oronsl

7.3.4

Anbda-pacniaa. NeKTPOHHBIN U

MO3UTPOHHBIN Oeta-pacnan. ["lamma-

H3JTy4dCHHUC. 3aKkoH PaaruOaKTHUBHOI'O paciiajia

7.3.5

DHeprus CBA3M HYKIOHOB B sifpe.
SAnepubie cuibl. Jledekt Macce sapa

7.3.6

Snepuble peakiuu. JleeHne u CHHTE3 sSJIep

7.3.7

Snepuslii peakTop. TepMOsIIEpHBINA CUHTES.
[IpoGnembl 1 IepCHEeKTUBBI AAEPHOMN
JHEPreTUKU. OKOJIOTMYECKUE ACIIEKTBI

SIIEPHOM DHEPTETUKHU

7.3.8

DOnemeHTapHble YacTUIlbl. OTKpBITHE
no3uTpoHa. OyH/1aMEHTAJIbHbBIE

B3aMOEHCTBUSA

7.3.9

TexHnyeckue ycTpoucTBa: JO3UMETD,
Kamepa BuibcoHa, siiepHBbIil peakTop,
aToMHas 6om0a

7.3.10

[Ipaktuueckue padoTsl. MccnenoBanue

TPEKOB YacTHII (110 TOTOBBIM (oTorpadusim)

OJIEMEHTBI ACTPO®PU3NKU

8.1

Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKHe

3BE3/IbI, IIJIAHSTHI, MX BHAUMOE JBMKCHIE

8.2

ConneuHas cucteMa. [11aHeThl 3eMHOM
TpYHIIBI. IImaneThI-ruralThl U UX
CIIYTHHUKH, KapJIMKOBBIC IIJIAHCTHI.

Maisie Tena COTHEYHOU CUCTEMBI

8.3

Comnnne, hotochepa u atmochepa.

CoJiHeuHast akTUBHOCTD
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8.4

Nctounuk sneprun ConHua u 3B€37

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, paJilyc, TEMIIeparypa,
HX B3aUMOCBs3b. /luarpamma
«CHEKTPAIbHBIN KJIACC — CBETUMOCTBY.
3BE3 1Bl IJIaBHOH ITOCIICIOBATCIBHOCTH.
3aBHCHUMOCTh «Macca — CBETUMOCTE

IS 3BE31 TIJIABHOM I1OCJIEIOBATEILHOCTHA

8.6

BuyTtpennee crpoeHue 3BE3N.
CoBpeMeHHbIE MPEJICTaBICHUS O
IIPOMCXOKICHNAN U 3BOJIIOLINN

ComnHua ¥ 3BE31. DTalbl )KU3HHU 3BE3]

8.7

Mnineunsiii [1yTe — Hama ["aakTuka.
CnupanbHas cTpykTypa ["anaktuku,
pacnpezeneHue 3B€3], ra3a U MbUIH.
[Tonoxenue u npmxenne CosHua B
lNanakTtuxe. Ilnockas u cdepuueckas

HOJACHUCTEMBI | aJTaKTUKHA

8.8

Tume! ramakTuk. PaguoraiakTuKya U
KBa3apel. YEpHBIE IBIPHI B sApaxX FAIAKTUK

8.9

Bcenennas. Pacmmpenue BeeneHHOM.
3akoH Xab0ma. Pazberanue rainakTHk.
Bo3spact u paguyc Beenennoi, reopust
bonpmoro B3peiBa. Mogens «ropsiaen

Bcenennoin». PenukToBoe uznyueHue

8.10

MacmrabHas cTpykTypa BeeneHHoi.
Meraranaktuka. Hepeménnasie npoOnembl

ACTPOHOMHHU

INPOBEPSAEMBIE HA EI'D 110 PU3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJbHOM MPOT'PAMMBI CPEJTHEI'O OBIIIETO

OBPA30BAHUA
Kox
[IpoBepsieMmbie TpeOOBAHUS K ITPEIMETHBIM pe3yIbTaTaM OCBOCHHS
MIPOBEPSEMOTO
OCHOBHOM 00pa30BaTEIHbHOM MPOTPAMMBI CPETHET0 00IIIeTro 00pa30BaHUs
TpeOOoBaHUs
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ChopMupoBaHHOCTh YMEHUH pacro3HaBaTh (PU3MUYECKUE SBICHUS

(nporuecchbl) U OOBACHITH UX HA OCHOBE M3YUYEHHBIX 3aKOHOB

BJIaI[eHI/Ie OCHOBOIIOJIararoniuMu (1)I/ISI/II-ICCKI/IMI/I IIOHATHUAMU U BCINYMHAMU,

XapaKkTepU3YIOMMMHE (PU3HUECKUE TPOIIECCHI

ChopmupoBaHHOCTH YMEHUN MPUMEHSTh 3aKOHBI KIIACCUYECKOM MEXaHUKH,
MOJICKYJISIPHOUN (PH3UKU U TEPMOIMHAMUKH, JIEKTPOIUHAMUKHU, KBAHTOBOU
(GU3HKY 71 aHATTM3a U OOBSICHCHHUS SIBIICHUH MUKPOMHUPA, MAaKpPOMHPA U
Merammpa, paziin4arh yclIoBus (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTHU
(bu3MUeCKUX 3aKOHOB, TOHUMATh BCEOOIUI XapakTep (hyHAaMEeHTaTbHBIX
3aKOHOB M OTPAaHMYEHHOCTh UCIIOJIb30BAHMSI YACTHBIX 3aKOHOB; aHAJIM3UPOBATh
(u3HYECKrEe POIECCHI, UCIIOIb3YsI OCHOBHBIE ITOJIOKCHHMSI, 3aKOHBI U

3dKOHOMCPHOCTHU

CdopMupoBaHHOCTH YMECHHSI Pa3IHdaTh YCIOBHS TPUMEHHUMOCTH MOJIEICH

(U3NIECKUX TEI U MPOLIECCOB (SIBICHUI)

CdopmupoBaHHOCTH YMEHHUS pPelIaTh PAaCUETHBIC 3a/1a4H C SIBHO 33JJAHHOM U
HESIBHO 3aJJaHHOM (PU3UUYECKON MOJIENIbIO: HA OCHOBAHHMH aHAJIU3a YCIOBUS
BBHIOMPATh (PU3MUECKHE MOJICTH, OTBEUAIOIINE TPEOOBAHUSAM 3a/1a4H, MPUMEHSITh
(hopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThl (PU3HUECKUX TEOPHM MTPH
HCIOJIb30BAaHUH MATEMATHUYECKUX METOJOB PEIIEHUS 3aa4, TPOBOJAUTH PACUEThI
Ha OCHOBaHUU UMEIOILIMXCS JAHHBIX, aHAIU3UPOBATh PE3yJIbTaThl U

KOPPEKTUPOBATH MCTOAbI PCHICHUA C y‘-IéTOM MOJIYUCHHBIX PE3YyJIbTATOB

Pemartp kauecTBeHHBIE 331a4H, TPEOYIOIINE MPUMEHEHUS 3HAHUN U3 PA3HBIX
pa3zienoB MIKOJIBHOTO Kypca (PU3UKH, a TAK)KE MHTETPALIMK 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHOHAYYHOTO IIUKJIA: BBICTPAUBATh JIOTUYECKYIO IETIOYKY
pacCyXJIeHU € OMOpOM Ha M3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U

q)HSH‘{CCKI/IC SABJICHUA
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Biagenre 0OCHOBHBIMH METOAAMH HAyYHOTO MO3HAHUSA, UCIIOJIb3YEMBIMHU B
¢bu3nKe: IPOBOIUTH MPSIMbIE U KOCBEHHBIEC N3MEPEHUS (PU3HMUECKUX BEIUYHH,
BBIOMpPAast ONTUMAIIBHBIN CIIOCO0 U3MEPEHHS U HCIIONB3YS H3BECTHBIE METOBI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUH, IPOBOJUTD UCCIEA0BAHNE 3aBUCUMOCTEN
(GU3MYECKUX BEJIMYUH C UCIIOIb30BAHUEM IIPSIMbIX U3MEPEHUH, OOBSICHSTh
MOJTyYCHHBIE PE3YJIbTATHI, HCIIONB3YS (PHU3UUECKUE TEOPUH, 3aKOHBI M TIOHSATHS,
U JIeNaTh BBIBOJBI; COOMIOAATH NpaBMiIa OE30MacCHOTO Tpy/a MPH MPOBEACHUN
UCCIIeIOBaHUM B paMKaX y4eOHOI0 SKCIIEpUMEHTA U y4eOHO-
HCCIIEI0BATEIbCKON JIEATEIbHOCTH C UCTIOIb30BaHUEM LIU(POBBIX

W3MEPUTENBbHBIX YCTPOICTB U JJADOPaTOPHOI0 000PYAOBaHUS

CpopMUpoBaHHOCTH YMEHHM aHATU3UPOBATH U OIICHUBATH TTOCIIECTBUS
OBITOBOM U MPOM3BOACTBEHHOM JI€ATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢
(bu3MYECKUMHU TPOLECCAMH, C TIO3UIIMI SKOJIOTHYECKOM 0e30MacHOCTH;
MIPEACTABJIICHUI O PALIMOHAIBHOM HPUPOAOIIOIb30BaHNH, a

TaKXe pa3yMHOM HCIOJIb30BaHUU TOCTUKEHUN HAYKH U TEXHOJIOTUM JJIs

JaTbHEHIIIETO Pa3BUTHA 9YEIIOBCYECKOI'O O6IJ_ICCTBa

OBnazneHue pa3Tu4HbIMU crioco0amMu paboThl ¢ HHpopMaluen pU3nIecKoro
COJIEp’KaHUs C UCIOJIB30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;
pa3BUTHE YMEHHUH KPUTHYECKOIO aHAJIN3a U OLIEHKH JIOCTOBEPHOCTH OJIy4aeMOn

uHpopmaluu

10

CdopMUpOBaHHOCTH YMEHUI MPUMEHSITH OCHOBOIIOJIATAIOIIINE
ACTPOHOMHUYECKHUE TOHATHUS, TEOPHH U 3aKOHBI JIJIsl aHaN3a U O0bSICHEHUS
(bU3MYECKUX MTPOLIECCOB, TPOUCXOISAIINX Ha 3BE3/IaX, B 3BE3IHBIX CHCTEMAX, B
MEXTIAKTHIECKOH Cpe/ie; MBIKEHNUST HEOECHBIX TeJl, DBOJIIOINH 3BE3 U

Bcenennoin

INEPEYEHbB 2JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA EI'D ITO ®U3UKE

Kox Kon
[IpoBepsieMblii 2IEMEHT COIePKaHUS
paszzena/TeMbl | dJIEMEHTa
1 MEXAHUKA
KMHEMATHUKA

MexaHu4deckoe JABMKCHUC. OTHOCUTENBHOCTh MEXaHUYECKOTO

nemkennsa. Cucrema orcuéra
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MarepuanbpHas TOUKA.
7 TpaeKTOpHI
Eé& pamiryc-BekTop:
F(t)=(x(r) (2 ) =(2)), i AF
TpaeKTOpII, r
o - -
nepeMellleHIIe: ,
112 peNetene: / y
Ar=7(t))-r(t)=r,—-n= .
= (Ax, Ay, A7),
Iy TE.
CrnokeHIe nepeMemneHHil:
CkopocTb MaTepuanbHON TOYKU:
. AF -,
Uv=—o0 =TI =[U1_.U1_.U_].
At .o T
Ax , . .
v, =—| =X/, aHaJOITYHO v, =V, U_=Z,.
1.1.3 Allyg
CIloKeHIe CKOPOCTell: 0, =0, + 0, -
Boruncnenue nepemenieHus U MyTd MaTepuaibHON TOUKU IIpU
IPSIMOJIMHEHHOM JIBFDKCHHH BJIOJIb OCH X O rpaduky 3aBUCUMOCTH VX (t)
“ . AD _,
VexkopeHIe MaTepHansHOIl TOYKI: d = — =y'= [Hl.
Ar |y
1.14
.&Q ' L] r Wor
a,=—=| =(u,) . agamOIM4HO a, =(v, |', a.=(v.)"
L g Y o ' s o
PaBHOMepHOE npsiMonuHeHOE IBIKEeHHE: X(t) = Xo + Voxt vx(t) —
1.1.5
Vox = const
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PaBHOYCKOpEHHOE PSAMOIIMHENHOE ABUKCHUE:

at

x(t)=x,+uv, 1+

e

v(t)=u, +at

1.1.6 a. = const
»l »l
i — £ "} —
Uy — U, _-'HI["-‘ 11]
U, + U,
ITpn1 ABIDKEHINI B OI{HOM HAIlpaBIeHII OyTh §= 1 “2.
2
CBobogHoe najzieHne. Y ckopeHrue cBOOOIHOTO MaIeHUsI.
v Jll . UO
(=]
Mo G
0 x x JIBmkeHue Tesa, OpOLICHHOTO MO/ YTIIOM O,
K TOPU30HTY:
[.‘c{!} =x; TV, =X tU,cosa-f
1.1.7 gt , 2
vy =y, +u, t+=1— =y, + u,sine-1— g
’ 2 2

v (t)=uv, =uv,cosa

v (t)=uv, +gt=u,sina— gt

g.=0

g, =—g=const
KpuBonuneiinoe ABrkeHue. J|BUKEHNE MATEpHATBHON TOYKH 110
OKPYXHOCTH. YTJIOBas U JUHEWHAsA CKOPOCTh TOUKU: ¥V = wR . [Ipu

1.1.8 PaBHOMEPHOM JIBM)KEHUH TOUYKH 110 OKPYKHOCTH 2T w = =2mu T
L{eHTPOCTPEMHUTENBHOE YCKOPEHHE TOUKHK: V2 e = = w’R R
[Tonnoe yckopenne MarepruaabHONU TOUKH
Tépnoe teno. [locTtynatenbHOE U BpalllaTeIbHOE ABUKEHUE
1.1.9

TBEPIOTO TeNIA

JMUHAMMUMKA

1.2.1

Nuepumnansubie cucteMbl otcuéra. [lepBriii 3akoH HproToHA.

[Tpuniun otHOCcHTENBHOCTH ["anumnes
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1.2.2

Macca tena. [ImotHocTh BemectBa: m p =V

1.2.3 Cwta. [TpyHIAI CYNIEPIO3UIAK CUIL: ~ Fpasnoneiicrs = F1 + F2+, ..
Bropoii 3axon Herotona: juis Marepuanbhoit Touku B UCO ™~ F| =
1.2.4
ma,” " Ap = FAt” F = const
1.2
"
F F =
125 12 21 Tpernii 3akoH HpIOTOHA /17151 MaTepraIbHBIX
touek: F = ~—F 12 21
3aKOH BCEMUPHOTO TATOTEHUS: CUIIbl IPUTSKEHUS MEXKITY
TOYEYHBIMU MaccaMy paBHbl mimy F = G R2 Cuna tsxectu. LleHTp
1.2.6
TSDKECTH Tela. 3aBUCUMOCTb CHJIBI TSDKECTH OT BBICOTHI h Haj
MOBEPXHOCTHIO MIIaHEeThl paguycoM R0: GMm mg = (Ro + h)?
1.2.7 Cuna ynpyrocta. 3akos I'yka: Fy = —kx
128 Cwuia tpenns. Cyxoe TpeHue. Cuma TpeHus CKOJbXeHUs: Frp = UN
o Cwita tpenus nokost: Frp < uN
1.2.9 HaBnenue: F1p =S
1.3 CTATHUKA
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1.3.1 F MOMEHT CHJIBI OTHOCHTEIBHO OCH BpAILlCHUS:
IM| =F]l, rae | — miedo cuitbl OTHOCUTENHHO OCH, TPOXOAALICH uepes3
Touky O NepreHAUKYIIPHO PUCYHKY
Ilentp mMacc Tena. I{eHTp Mace CUCTEMbI MAaTEPUATIBHBIX TOYEK: ~
Tim = 5
1.3.2 miri +morat. .. "™ m +m +... 12 B ogHOpoJHOM HOJIE TSKECTH
(g
= const) IeHTp Macc Tella COBNA/AET C €ro LIEHTPOM TSHKECTH
[M,+M, +...=0
1.3.3 \[ -
VYcnosus paBHoBecus TBEpAoro tena B CO: F+F,+...=0
1.3.4 3axoH [lackans
1.3.5 Jasnenue B xxunkoctu, nokosuieiics B UCO: p = po + pgh
3axon Apxumena: ~~ FApx = —PprrrecH ecn Teno u KuaIKOCTH
1.3.6
nokostcsa B UCO, To FApx = P9Vrirecn Yenosue nasanus ten
1.4 3AKOHbI COXPAHEHN A B MEXAHUKE
1.4.1 VMI1yJibC MAaTEpHAIBHON TOUKU: ~ P = mv
1.4.2 VIMITyJIbC CHCTEMBI TEJL: ~ P = P1 + pa+. ..
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—>—>—>—>_’A

3aKoH U3MEHEHUs U coxpaHeHust ummyisca: B UCO p=
A(Pl tpat... ) = FloueunAt + FoppenmAt+. ..

B ICO , GCHI/I_)_)_)AP = A(pl +p2+. .. ) = 0" " Fisuemn + F2pnemnt. .

= () PeakTUBHOE IBH)XEHUE

144

F
A1 X Pabota crbl Ha MaJIOM TTEPEMEIICHUU:

;1=|F'|-|$f'|-c05 a=F_ -Ax

1.4.5

Q
ol

)] MOIITHOCTb CHIIBI: €CIIH 3a BpeMA pa60Ta CHJIBI

AAd
P=— =F-p-cosa

HU3MCHACTCA HAa , TO MOIITHOCTH CHJIbI At Ar—sl

1.4.6

Kunernueckas OHEPIHUid MaTepHaHLHOﬁ TOYKH: mv2 p2 Exwm = b = )
m —

3aKOH M3MCHEHHUS KHUHESTHICCKOU OHEPTHUU CUCTEMBI MaTCpHUATIbHBIX

Touek: B UCO AExuu = A1 + A2 + ...

1.4.7

[loTenumanpHas 3HEprus: Juisl NOTEHIMAIBHBIX ciil [ToTeHnnanbHas

SHEPIUsi MaTEPUAIIbHOU TOUKU B OJJHOPOIHOM IT0JIE TAKECTHU: Enorenn =
mgh TloTeHIManbHas SHEprus ynpyro 1eopMHPOBAHHOTO Tena: kx>
E

2

MOTEeHL[
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1.4.8

3aKOH N3MCHCHUS U COXpaHeHI/IH MexaHquCKOﬁ 3HepI‘I/II/12
Erex = By + Emm::—m-

B IICO AE,ex = Agcex menorerm. cuns
B ICO AE,ex = 0, eClH Agcex menoresm cax = 0

1.5

MEXAHWYECKUE KOJIEBAHWA 11 BOJIHBI

1.5.1

I"apmonmueckue KonebaHuss MaTepruaTbHON TOYKU. AMIUTATY1a U ¢a3a
Konebanuii. Kunematnueckoe onucaHue:

(1) = Asin( @t +o, ).

U (2) =x/.

_ ' . Al
al()=(v,),=—0x)=a +a'x=0, IJIE X - CMEIIEHHE U3 PABHOBECHSL.
JIMHAMHYECKOE ONUCAHKUE: Mdx = —kX, DHEPreTHUECKOE ONUCAHHUE
(3akoH

COXpaHEHHMs MEXAHUYECKOU SHeprum): 2 2 2 2

CBs13b aMILTUTYABI KOJIEOAHHI CMEIIEHUsT MaTEPHAIbHONU TOUKH C

aMIUINTY1aMU KoJie0aHui e€ CKOPOCTH U YCKOPEHHUS:

U =04, a_ =04

1.5.2

r-2t_1

[lepron u yacToTa KoneOaHmii: @ v Ilepuon ManeiX cBOOOIHBIX

i
T=2m |—
Koe0aHuii MATEMAaTHYECKOTO MasiTHHKA: £ Tlepuox cBOGOIHBIX

m
T=2n|—
KOJ'IC621HPII>1 pr)KHHHOFO MasiTHHUKA. k

1.53

Boinyxnennsie koneOanus. Pesonanc. PezonancHast kpusast

1.54

[Tonepeunslie u Mpo10IbHBIE BOTHBI. CKOPOCTh paclpoCTpaHEeHHUs U
JUTHHA BOJHEL: UA =vT =v

Wutepdepenuyst u qudpakus BOJIH

1.5.5

3ByK. CKOpPOCTb 3BYKa

MOJIEKYJIAPHAS ®U3UKA. TEPMOJINHAMUKA

MOJIEKYJIAPHA S ®U3UKA

84




— Mopnenu cTpoeHHus ra3oB, KUAKOCTEN U TBEPABIX Tell. IIycTs

TEpMOJIMHAMHUYECKasi cucTeMa (Tesio) cocTOUT U3 N OJMHAKOBBIX

2.1.1
MoJekyJl. Toraa konudecTBo BemectBa N m v == Ny [ yucio
ABoraapo, m — Macca CUCTeMBI (TeJ1a), MOJISIpHAst Macca BEIIeCTBa
2.1.2 TerutoBoe IBUKEHHUE aTOMOB U MOJIEKYJI BELLIECTBA
2.1.3 B3anmopeiicTBre yacTHIl BelecTBa
2.14 Huddysus. bpoyHnoBckoe nBkeHne
2.1.5 Monens uaeanpHoro raza B MKT
71 CBs13b MEXKy JABICHUEM U CPEIHEN KUHETUUYECKOM SHEeprueit
MOCTYNATEJIbHOrO TEIJIOBOTO ABMKEHUSI MOJIEKYJI UI€aIbHOIO ras3a
216 Lmnoi=2n {HL“U: 20z
P =g Ty T e
(ocnoBHoe ypaBaenue MKT): \
rae
m0 — macca ofHOM MoJiekybl, N n =V - KOHIIEHTpalusi MOJIEKYJT
2.1.7 AocomoTtHas Temnieparypa: T =t +273K
CBs13b TeMIlepaTyphbl ra3a co CpelHe KUHETUYECKON SHeprue
518 MOCTYMATEILHOTO TEIIJIOBOTO JABMKEHUS €r0 MOJICKYJI:
N 2
— [my 3
Epoe =| —— | == kT
L 2 2
2.1.9 VYpasuenue p = nkT
Mopenb naeanbHOro ra3a B TepMOJAMHAMUKE:
| Vpagrerre Merzeeesa — Kianeiposa
| BolpaskeHHE 11 BHYTPeHHEH SHEPIHH
VpaeHeHIle MeHzeneeBa — KraneiipoHa (IpHMeHIMEIE (DOPMEI
3aMmcH):
RT
2.1.10 pV="RT=vRT =NkT, p=P22

K K

BrrpakeHHe U1 BHYTPeHHell SHepIHI 0JHOATOMHOTO IIeaTbHOIo
Taza (IpIMeHIMEIe QOPMET 3aIIICH):;

U=3vRT =3 N =3 RT = ve 7= 3 p¥
2 2 n 2
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3akoH JlanbTOHA JIJIsl 1aBJICHUS] CMECH Pa3pEKEHHBIX Ta30B: P = pi +
2.1.11

pat. ..

M3omnporneccel B pa3pexeHHOM Ta3e C MOCTOSHHBIM YKCIOM MOJIEKYT N

(C MOCTOSTHHBIM KOJIMYECTBOM BeriecTBa v): u3oTepma (T = const): pV =
2.1.12 const , m3oxopa (V = const): p = const T V = const T I'paduaeckoe

npeAcTaBieHrue uzonporeccos Ha pV-, pT- u VT- nuarpammax.

OObeMHEHHBIN ra30BbId 3aK0H: pV = const T

Hacepiiennsie 1 HeHachlleHHbIE apbl. KauecTBeHHAs: 3aBUCUMOCTh
2.1.13 IJIOTHOCTH U JIaBJICHHS HACBILIEHHOI'O IIapa OT TEMIIEPATypbl, UX

HE3aBHCUMOCTh OT 00BbEMa HACKIIIEHHOTO Mapa

BrnaxuocTs Bo3ayxa. OTHOCUTENbHAS BIAXKHOCTD: Prapa(T) Prapa(T) ¢
2.1.14

= = Puacsimymapa(T) Praceimmapa(T)

N3MeHeHue arperaTHbIX COCTOSIHUM BEIIECTBA: HCHApeHUE U
2.1.15

KOH/JICHCAIIMSI, KUTICHUE KUKOCTH

N3MeHeHue arperatHbIX COCTOSIHUM BEIIECTBA: IUIABJICHUE U
2.1.16

KPUCTAJLTU3AIINS
2.1.17 [IpeoOpazoBanne sHEPTUN B (ha30BBIX IMEPEXOAAX

TEPMOIAMHAMUKA

2.2.1 TermoBoe paBHOBECUE U TEMIIEpaTypa
222 BryTpeHnHss sHeprust

Tennonepeaaya Kak crmocod W3MEHEHUsI BHYTPEHHEH YHEpTrun 06e3
223

coBepiieHus paboTsl. KOHBEKITHS, TEMIOMPOBOHOCTD, U3ITyYCHHE

KonnuecTBo TenaoTh. Y AeabHas TCINIOEMKOCTD BEIllecTBa C: Q =
224

cmAT

VY nenbHas Temiora mapoodpaszoBanus L: Q = Lm. Y aenbHas TemioTa
225

maBiaeHus A: Q = Am. Y aenbHas TeIIoTa Cropanus Tommsa q: Q = gm
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DOnemeHTapHas paboTa B TepmoguHamuke: A = pAV. Beraucnenue paboTsl

2.2.6
o rpaduKy npoiiecca Ha pV-auarpamMmme
57 [Tepserit 3akoH TepMoguHaMuku: Q12 = AU + Ap = (U2 — Ur) + A2
o Anunabara: Q12=0= A1 =(U1—Uz)=AUn2
2.2.8 Bropoii 3akon TepmoanHaMuku. HeoOpaTumMele poriecch
[Tpunmune! gectBus TeroBbix MaruH. KIT/I:
229 || Awuw _ Qe ~|Oseel _ | Ol
MakcumanbHoe 3Hauenne KII/. [{ukn Kapno:
2.2.10 T wrp T T, T
Max 1 = M gapms =] - ==
T wErp T, HaTp
2.2.11 VYpaBHenue TerioBoro 0ananca: Q1+ Q2 + Q3+...=0
3 OJIEKTPOJIMHAMUKA
SJIEKTPUYECKOE I1OJIE
DnekTpu3anus Tel U €€ NposIBICHUs. JIEKTpUUecKuil 3apsa. J[Ba Buaa
3.1.1 3apsia. DIeMEHTapPHbIN ANEKTPUUECKUH 3aps]l. 3aKOH COXpaHEHUs
31 AIEKTPUIECKOTO 3apsizia
' B3aumopeiictBue 3apsaoB. Toueunsie 3apsabl. 3akoH KynoHa: B
310 OJIHOPOJIHOM BEIIECTBE C AUAIEKTPUUECKOU MPOHUIIAEMOCTHIO
F :k|*?1|' |1(1': _ 1 _ |ﬂ;"1|'1‘{i":
T 4mes, r
3.1.3 Onexrpuueckoe nose. Ero nelicterue Ha 2JIEKTPUYECKUE 3apsiibl
HanpskEHHOCTB DIEKTPHYECKOTO TONS: FE=
3.14

qnpoGubIit KapTuHBI TMHMUIA HAPsHKEHHOCTU 3TUX MOJIEH
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HOTGHHI/IEUIBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA. Pa3znocTp IOTCHIINATIOB B

nanpspkenue: A2 = q(¢p1 — ¢2) = —qA¢ = qU. [lorennmansuas SHEPrys

3.1.5 3apsija B aneKkTpocraTuueckoM noie: W = qp W
¢ =q CBs3b HaNpsHKEHHOCTH TOJISE M PA3HOCTU MOTEHIMATIOB IS
OJTHOPOHOTO 3JeKkTpocTaTudeckoro moist: U = Ed
[TpUHIMII CyNIEPIIO3UIMH DIIEKTPUIECKUX TIOJIEH: ~ - "E =

316 R+ Et =1+ ot

31 [IpoBOHMKY B 3EKTPOCTATUUECKOM IOJIE. Y CIIOBHE PABHOBECUS

1.7

3aps/10B: BHYTpHU NpoBoJHUKA EL =0

118 JMdneKTpuKy B 3JEKTPOCTaTUUECKOM Iosie. Juanekrpuueckas

o IIPOHULIAEMOCTD BEIIECTBA €

Konnencarop. DnekrpoémkocTs KoHAeHcaTopa: q C =U
DneKTPOEMKOCTH IJIOCKOT0 KOH/IEHCATOpa:!

3.19 —

S C = =¢&Cod
[TapannenbHOE COeIMHEHUE KOHAEHCATOPOB: ¢ = q1 + qot..., U1 =
Uz =..., Crapann — C1 + C2+. .. [locnenoBarenbHOE COETUHEHHE
3.1.10
KOHJIEHCAaTOpOB: | 1 1U=U1+U2...,q1=CI2=...,C :C+
_l’_
¢t - mocn 1 2
OHeprus 3apsKeHHOro KoHaeHcaTopa: qU CU> @ W.= ) =
3.1.11 —
2 2C
32 3AKOHBI ITOCTOAHHOI'O TOKA
7=2q

3.2.1 Cnna Toka: A 30 TlocrosmmbIi ToK: I = const JIJ1 OCTOSHHOTO

ToKa q = It
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VYcenoBus cyliecTBOBaHus dJIeKTpudeckoro Toka. Hanpsbkenue U u

322
OJCE
323 3akon Oma jist yuactka nenu: U [ =R
DIEKTPUYECKOE COITPOTUBIICHHUE. 3aBUCUMOCTH COITPOTUBIICHUS
324 OJIHOPOJIHOT'O MPOBOJITHUKA OT €r0 JIJIMHBI U CeYEHUsl. Y IeJIbHOE
compoTtuBiieHue Bemecta. [R =p S
395 Hcrounnku Toka. DJIC uc Tounnka Toka: Acroponnuxcun E = q
BryTpeHHee conpoTUBJICHHE HCTOYHHUKA TOKA
3axon OMa /17151 TOJTHOM (3aMKHYTOH) anexkTpudeckoit nenu: E =1R + I,
OTKyJa
3.2.6
E.r
= R
15 [TapannensHoe coenunenue npoBoguukos: [=11 +12+ .., Ul =U2 =
2.7
398 PaGota sanexrpuueckoro Toka: A = [Ut. 3akon JIxoyns — Jlenna: Q =

PRtU2R:Q=A=PRt=1Ut= ¢R
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329

AA
P= =IU

MoOIHOCTB 3IEKTPUYECKOr0 TOKA: AT x40 Tennosas

ol Lr
P=PR=—=IU

MOIITHOCTb, BBIZICIIsiEMast Ha PE3UCTOPE: R MoiHoCTb

METEH:I'[
PE:—' :EI

HWCTOYHUKA TOKA: At Ar—si)

Fa

3.2.10

CB0OOIHbIE HOCUTENH JJIEKTPUUYECKUX 3apsA0B B IPOBOJHUKAX.
MexaHU3MBbI IPOBOJMMOCTH TBEPABIX METAIIIOB, PACTBOPOB M PACILIABOB

QJICKTPOJIUTOB, I'a30B. HOJ'IyrIpOBO,I[HI/IKI/I. HOHprOBOHHI/IKOBHﬁ pas (oI

3.3

MAT'HUTHOE IIOJIE

3.3.1

MexaHn4eckoe B3auMoIeCTBUE MarHuToB. MaruutHoe noJie. Bektop
MarHuTHOW MHAYKIMH. [IPHHIMIT CYTIEPHO3UIIMN MArHUTHBIX ITOJICH: TTT
B = B + By+. .. JIuHUM MHAYKIMU MarHuTHOro noist. KaptuHa nuanit
WHyKIIMA MarHATHOTO TIOJIS TTOJI0COBOTO U MTOJAKOBOOOPA3HOTO

IIOCTOAHHBIX MarHuToOB

332

OmngIT 3pCTezLa. MarauTHoe MmoJe IIpOBOAHUKA C TOKOM. KapTI/IHa JIMHUH
HUHAYKIWHA MAaroiuTHOI'O IOJISA JJIMHHOT'O IIPAMOTO IPOBOAHHUKA U

3aMKHYTOT'O KOJIBIIEBOI'O IIPOBOJHUKA, KATYIIKHW C TOKOM

333

Cuna Amnepa, e€ HanpasjieHue ¥ Bennuuna: Fa = [Blsina , tae o — yron

MCXKAY HAIlpaBJICHUEM ITPOBOJHUKA 1 BEKTOPOM

334

Cuna Jlopenua, e€ HanpaBineHue u BennuuHa: Frop =| q | vBsina

|qlvBsino rae o — yron Mmexy BeKTopaMmu J[BukeHue 3apsnokeHHON

YaCTHUIIbI B OTHOPOJHOM MAarHuTHOM IT0JIC

3.4

OJIEKTPOMATHUTHASA MHY KA

3.4.1

ITorok BekTOpa MarHuTHOM MHAYKIUU: @ = B,S = BScosa

3.4.2

SABnenue anekTpoMarHuTHON HHAYKUUK. DJIC nHAYKIMN
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3aKoH 3JEeKTPOMarHuTHOM MHAYKIMK Dapases:

343 AD
i)
L
\d v, i /
; !
344 OJIC uHayKIMK B IPSIMOM MPOBOTHUKE
JUITMHOI 1, IBHKYIIIEMCSI CO CKOPOCTHIO B OJTHOPOIHOM MAarHUTHOM I10JIe
B Ei |=
Blvcosa
345 [IpaBuio Jlenua
NunyxtusHocth: @ L =1 unu @ = LI. Camounaykuus. 3C
346 CaMOUHIYKITUH:
AT
=] — =-Jr
A
3.4.7 DHeprus MarHMTHOTO T10J1s KATYIIKHU ¢ TokoM: LI W, = 5
DJIEKTPOMATI'HUTHBIE KOJIEBAHM A 11 BOJIHBI
Konebarenbubiit KOHTYp. CBOOOIHBIE
ANEKTPOMarHUTHBIE KoJIeOaHUsI B UI€AIbHOM KOJIeOaTeIbHOM KOHTYPE:
[4() = Gumesin 0t + )
3.5.1 o, _ _ _ _
1‘7[ t) =g, =0, cos| @t +@y | =1 cos( ot + @y ) dopmyna Tomcona:
3.5 T = 2mVLC CBsi3b aMIUTATY/IbI 3apsJia KOHAEHCATOpa C aMIUIUTYIOM CHJITbI
TOKa MPU CBOOOIHBIX AJICKTPOMATHUTHBIX KOJIEOAHUSX B UI€ATHHOM
Im
Qonax = —
KoJe0aTeIbHOM KOHTYpeE: W
359 3aKOH COXpaHEHHUs JHEPTUU B HUACATHLHOM KoJeOaTeTbHOM
o KOHTYpE:
353 BrIHyXIeHHBIE AJIEKTpOMarHUTHbIE Kosiebanus. Pezonanc
[Tepemennsnrit Tok. [Ipou3BoacTBO, Mepeaada U moTpedICHHE
3.54

cU? . Lr* cu’_ LI’

DIIEKTPUYECKON SHEPIHU 2 2 2

mEE — comnst.
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CpolicTBa SJICKTPOMArduTHBIX BOJIH. Bzanmuas OpHCHTalusAd BEKTOPOB

3.55
B DJIEKTPOMArHUTHOM BonHeE B Bakyyme:  E L B L ¢
[ITkana 3neKTPOMAarHUTHBIX BOJH. [[puMEHEHrEe AIEKTPOMArHUTHBIX BOJIH
3.5.6 B TEXHHKE U OBITY
OIITUKA
361 IIpssMonuHENHOE pacIpOCTpaHEHUE CBETA B OJTHOPOIHOM Cpele.
Toueunslil UICTOYHUK. JIyd cBeTa
alp
3.6.2
3aKOHBI OTPaXKEHUsSI CBeTa. @ = B 77777 /777777
3.6.3 [Toctpoenue n300pakeHUH B INTIOCKOM 3epKajie
3akoHbl NIpesioMyieHus cBeTa. [Ipenomiienue cBera: nisina =
nsinp.
OTHOCUTENBHBIN TTOKA3aTEb MPEJTOMIICHUS: N2 Vi Norx = n "o 12
3.6 n,
3.64
B o
Xop nydeit B npusme. V1= Vi, iy =i,
CooTHoIIEHNE YacTOT U COOTHOILIEHUE IJIUH BOJIH MPU IEPEXo/ie
MOHOXPOMaTHYECKOI'0 CBETa Yepe3 rPaHuIly pa3jiesa IByX ONTHYECKUX
cpen:
ny<n, n,
3.6.5 (s y

[TonHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIii YTOI IOJHOTO BHYTPEHHETO OTPaXeHus: 1 ny Sindny = no

otH 1
n




3.6.6

Cobuparomue u paccenBaroue TMH3bL. ToHKast nuH3a. DoKycHOe
pPacCTOSIHUE U ONTUYECKAs CUJIa TOHKOM JIMH3BI:

1D=F

3.6.7

dopmyna toakoi uH3eL: 1 +1 +=d f F YBenudeHue, 1aBaemMoe

d T

F\ h

mua3oi: A | f IT==Hd <+ B ciyqae

e

paccenBaroIe JTUH3bIL:

3.6.8

1DO=F=0,Dh| f |I'==1H d Xoxa nyya, npoIIeIiero
JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ INIABHOM ONTUYECKON OCH.
[TocTpoenne n300paxeHuit TOUKH U OTpe3Ka MPsIMON B COOMpAIOIINX U

pacCeuBarOIMX JIMH3aX U UX CUCTEMAX

3.6.9

doroanmnapaT Kak onTHueckuil mpubop. I'ma3 kak onTuueckas

CuCTEMAa

3.6.10

WNutepdepentus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBHS
HaOJIIOJICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEPhEPEHITMOHHOM

KapTUHEC OT ABYX CI/IH(baSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

A
MAKCIIMYMEI — A=2m =, m= 0,1, 2.3, .

&

-+

v
MITHIIMYMET — ﬂn.={2m+l_];, m=0,+1,+2 +3

e

3.6.11

Hudpaxius ceera. {udpakunonnas pemeérka. Y cioBue
Ha0J1I0/IeHNUS TJIaBHBIX MAaKCUMYMOB ITPH HOPMaJIbHOM HaIeHUU
MOHOXPOMAaTHYECKOTO CBETA C JUTMHON BOJIHBI A Ha PEIIETKY C

nepuoom d:
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dsingm = mA,m = 0,+/—1,+/-2,+/-3, ... dsing

3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
KOPITY CKYJIIPHO-BOJTHOBOM 1Y AJIN3M
4.1.1 ['unote3a M. Ilnanka o kBantax. ®opmyna [Inanka: E = hv
412 ®otonbl. DHeprus portona: hc E = hv == pc A Umnynsc poTtona: E
- hwhp===ccA
413 ®otoaddext. Onbitol A.I'. Cronerosa. 3akonsl porodddexra
4.1
VYpaBHenue DiiHmreitHa 11 Gorodpdexra: Eporona = ABbIXOMA +
MV oy —
4.14 Emﬂmax, hc Ecbomna =hv = 1’ hc ABonna = thp = 1 Kp 2 Exun =
= eU3an max 2
415 [aBienue cBera. /[aBieHne cBeTa Ha MOJHOCTBHIO OTPAKAIOIIYIO
o MOBEPXHOCTh U Ha MOJHOCTBIO MOTJIOIIAIOIIYI0 TTOBEPXHOCTh
42 OU3NKA ATOMA
4.2.1 [Imanerapnas Mmozesb aroMa
[locrynarsr bopa. M3nyuenue u mornomienne (pOTOHOB IpU MeEpexojie
429 aToOMa C OJTHOTO YPOBHS SHEPTUU HA JPYTOu:
o he
hvm:r =T = En _Em
JIuneityateie criekTpbl. CIEKTp YPOBHEN SHEPTUHU aTOMa BOAOPOAA:
423 —13,63B
E, =222 5123, .
ne
43 OU3NKA ATOMHOI'O SAIPA
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Hyxnonnass monmens siapa [elizenOepra — MBaneHko. 3apsn siapa.

4.3.1

MaccoBoe uunciio sapa. M3orornsl

A A4 4
PamnoaktuBHOCTB. Anba-pacma; ZX_:' Z—IY"' :H’: bera- pacnan.
A A 1] -~
4.3.2 DieKTpoHHEI B-pacnan; Z-2zAY + 1€+ V. [TosurponHbiii B-
A A 0= . o,

pacmam: zX—>zaY * -1€ *V, amma-u3iydenue
433 3aKOH paanoakTuBHOro pacnaga: —t N(t) = No * 2T
434 Snepubie peakuuu. JleieHue u CHHTE3 sJIep
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YUYEBHO-METO/IMYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOT'O ITPOLLECCA
* MakumeB I'.41., byxoBueB b.b., Corckuit H.H. «®usuka. 10 xmacc. YueObuuk. ba3oBwiii u

yriy6néunsiii ypoau. ®I'OC». — 11-e u3z., crep. — Mocksa : [Ipocsemienne, 2024 T.

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
 Tunaktnaeckue marepuansl Ousnka 10, 11 kmace / A.E.Mapon, E.A.MapoHn. — M.: U3ngarenscTBo
«dpoday, 2023.
* Temaruueckwe KOHTPOJIBHBIE W CaMOCTOATEIbHbIE paboTrel 1o ¢usuke 10, 11 xmacc /

O.N.I'pomuieBa. — M.: M3narenbcTBO «IK3amen», 2023 1.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI

N PECYPCBI CETU UHTEPHET
Annmanuu pu3ndeckux o0bekToB http://physics.nad.ru/
JKupast pusuka: oOyuaromas nporpamma http://www.int-edu.ru/soft/fiz.html
VYpoxu ¢u3uku ¢ ucnoiap3zoBanueM Mutepuera http://www.phizinter.chat.ru/
®dwuzuka http://www.fizika.ru/
®dwusuka: KouieKus onsiToB http://experiment.edu.ru/

dusuka: kosuiekmus orneIToB http://www.school.edu.ru/projects/physicexp

http://school-collection.edu.ru

http://www.fizika.ru

http://college.ru/fizika/

http://www.school.mipt.ru

http://Mmouypoxku.pd

http://uchi.ru/teachers/lk/main

http://resh.edu.ru/

http://yaklass.ru

http://infourok.ru

bubmuorexa [IOK https://Mmonypoku.pd/
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