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MMOACHUTEJIBHAS 3AIIMCKA
[IporpaMmma 10 ¢u3MKe Ha YpPOBHE CpPEIHEro O0O0IIero o0pa3oBaHUS
COCTaBJICHA B COOTBETCTBHUHU C:

o ®DenepanbHbiM 3akoHOM oOT 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu B
Poccuiickoit denepanun» (C ”BMEHEHUSIMHU U JOTIOJTHEHUSIMU);

o [Ilopsiakom opraHu3aiii U OCYUIECTBJICHHUSI 00pa30BaTEIbHON AESITEILHOCTH 10
OCHOBHBIM  00I111€00pa30BaTeIbHBIM  IporpaMmMaM —  00pa30BaTEIbHBIM
nporpaMMaM HayajdbHOro OOILEro, OCHOBHOIO OOLIEr0 M CPEAHEro OOIIEero
o0pa3oBaHus, YTBEPKJICHHBIM MprKkazoM MuHnnpocsemenus ot 22.03.2021 Ne
115 (c U3MEHEHUSIMU U JIOTIOJIHCHUSIMH );

o Ilpuka3z MunucrepctBa oopazoBanus u Hayku PD ot 17 mas 2012 r. N 413 "O06
YTBEPKJAECHUU (eepaibHOTO TOCYIapCTBEHHOTO 00pa30oBaTEIbHOIO CTaHJIapTa
cpeaHero oo61iero oopasoBanus” (C UISMEHEHUSIMU U JTOTIOJIHCHUSIMU )

o (QenepanbHOIl 00pa3oBaTENbHON MPOrpaMMON CpeAHero oluiero odpazoBaHus,
yTB. nnpuka3zom Munnpocseuienus Poccun ot 18.05.2023 Ne 371,

o yctaBom OVY;

o TMOJNOXEHHEM o (opmax, NEPUOJUYHOCTH, TMOPSAKE TEKYIIEro KOHTPOJIs
yCIIEBAEMOCTH U MPOMEXYTOUHOU aTTecTanuu odyydaromuxcs B OO;

o mnporpammoit Bociutanus OO.

Copepxanue mporpaMMbl 1O (U3MKE HAMpaBlIeHO Ha (HOopMUpOBaHHE
€CTECTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHuun
X (Qu3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOIO MOIX0/a.
[Tporpamma no ¢usuke coorBeTcTByeT TpedoBanusIM OI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpEIMETHBIM pe3yjbTaTaM OOyUeHHMs], a TAKKe
YUUTHIBAET HEOOXOAMMOCTh peaju3allid MEXIPEIMETHBIX CBsI3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU TpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
1eIM n3ydeHus (PU3UKU Ha YPOBHE CPEIHETO O0Iero o0pa3oBaHus, INIAHUPYEMbIC
pe3yNbTaThl  OCBOCHHS Kypca (M3UKHU: JUYHOCTHBIE, MeETaIlpeJIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma mo Gpu3uKe BKIIOYALT:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca pu3nku Ha 6a30BOM YPOBHE, B

TOM YHMCJIE PEeIMETHBIE Pe3yIbTaThI M0 TOJaM 00y4EHHUS;

e cojepxanue yueOHoro npeamera «duszukay mo rogam oOyueHUs.

du3rka Kak Hayka O HauOoyiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KadyecTBe y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKIIaJl B CUCTEMY
3HaHU 00 oKpykaromieMm mupe. IKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (DU3UYECKUE 3aKOHBI
Jie)KaT B OCHOBE TMPOIIECCOB M SIBJICHWH, H3y4YaeMbIX XHMHEH, OMOJIOTHEH,
dbuznueckoit reorpadueri W actpoHomuel. Mcmonp3oBaHME W AKTHBHOE

NpUMEHEeHUEe  (PU3NYECKUX 3HAHUW  ONpejesseT Xapakrep U pa3BUTHE
2


https://vip.1zavuch.ru/#/document/99/902389617/
https://vip.1zavuch.ru/#/document/99/603340708/
https://vip.1zavuch.ru/#/document/99/603340708/
http://ivo.garant.ru/document/redirect/70188902/0
http://ivo.garant.ru/document/redirect/70188902/0
http://ivo.garant.ru/document/redirect/70188902/0

pa3HoO0pa3HbIX TEXHOJOTUN B chepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJIYYEHHsI HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenue
(pM3MKM BHOCUT OCHOBHOM BKJIaJl B (pOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KAPTUHBI
Mupa oOydaromuxcs, B (POPMUPOBAHME YMEHHI NPUMEHSATh HAYYHBIH METOJ
MO3HAHUS MPU BBIMOJHEHUU UMHU YUYE€OHBIX UCCIEAOBAHUM.

B ocHOBY Kypca pu3uku A1 ypoBHS CpEHET0 00IIEro 00pa3oBaHMsl MOJIOKEH
pPSI e, KOTOPbIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHual U3 BCeX pa3AesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIIACCUUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Mmarepuan Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(dopMHpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSX MaT€pUHU, BEIIECTBE U
noJe.

Hoes eymanumapuszayuu. BEE peanuzanus mpeanojiaraeT HCIOIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(Gu3MKHU C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIM U
Y DKOJIOTMYECKUMHU MPOoOJIeMaMH.

Hoes npuxnaonou nanpasiennocmu. Kypc ¢puzuku npeamnosaraet 3HaKOMCTBO
C IIMPOKUM KPYTrOM TEXHUYECKHUX M TEXHOJOTMUYECKHX MPHUIIOKEHUN H3yUYEeHHBIX
TEOpUI U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0OJIeM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CtepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKA Ha YPOBHE CPEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCSA (U3UYECKHe Teopuu ((popMHUpoOBaHHE MPEICTABICHHUHA O
CTPYKTypE MOCTPOCHUST (PU3NUECKON TeopHUH, posik (PyHITaMEHTAIbHBIX 3aKOHOB H
IIPUHIIMIIOB B COBPEMEHHBIX IIPEICTABICHUAX O IPUPOJE, IPAHULIAX TPUMEHUMOCTH
TEOpUH, JJIsI ONIMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUI U IPOLIECCOB).

CucTeMHO-AESTEIbHOCTHBIN MOAX0 B Kypce (DU3MKU peanu3yercs Mpexie
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHOM AESITENbHOCTH 00YyYaromuXcs.
Jnis 6a30BOTO YPOBHA Kypca (PU3MKH — 3TO UCIIOJIb30BAHNUE CUCTEMBI (PPOHTATIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX paboT, KOTOPBIE B Iporpamme
no ¢u3zuke oOBEAMHEHBI B OOLIMI CIUCOK YYEHHYECKUX MPAKTHUECKHX padoT.
Bbinenenne B yka3aHHOM MepedHe J1a0OpaTOPHBIX padOT, MPOBOJUMBIX TS
KOHTPOJIS U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMHU 00pa30BaTeIbHOrO IMpolecca
UCXOJISl U3 OCOOEHHOCTEW IUIAaHMPOBAHUS U OCHAIIeHUs kKaOuHeTta (usuku. [lpu
3TOM oOOecrneunBaeTcsd OBJAJACHHE OOYYAIOUIMMHUCS YMEHHMSIMHU IPOBOJMTH
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KOCBEHHBIC HM3MEPEHUs, HMCCICAOBAHUS 3aBUCHUMOCTEH (DU3MUECKUX BEIUYMH H
MOCTAHOBKY OIBITOB IO MPOBEPKE MPEITOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHue yensieTcs peleHnio pacu€éTHRIX U KaYeCTBEHHBIX 3a/1a4.
IIpu 3TOM 1U1 pacU€THBIX 3a1a4 IPUOPUTETOM SBIIAIOTCS 3aJa4y C sIBHO 3a1aHHOM
¢u3ndyeckold MOMENBIO, TO3BOJSIONINE TPUMEHATh H3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfelia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pa3HbIX pasnesnoB. JlJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBISIFOTCS 3aaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TIPOIECCOB B OKPYKAIOMICH
KHU3HU, TpeOyromue BbhIOOpa (PHU3MUECKOW MOJENU IS CUTyallud IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu @PI'OC COO k MaTepuaabHO-TEXHUYECKOMY
oOecreyeHuIo y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKM Ha YpOBHE
cpeaHero oOmero oOpa3oBaHUsSl JTOJDKEH H3YyYaThCs B YCIOBUSX MPEIMETHOTO
KaOuHeTa (PU3WUKKM WIM B YCJIOBHSX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTeCTBEHHO-HAYYHOTO IUKJIa. B kabuHeTe (GM3HKU JOHKHO OBITH HEOOXOIUMOE
naboparopHoe OOOpYIOBaHHWE ISl BBIMOJHEHUS YKa3aHHBIX B MPOTpPaMMeE 10
¢u3MKe yIeHUIECKUX MPAKTUIECKUX padOT U JEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JlemoHCcTpanmonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
OPUHIUMIOM MMHHUMAJIbHOW JOCTATOUHOCTHM U  00ECIEeYMBAET IOCTAaHOBKY
NEepEeUYUCIEHHBIX B MporpaMme 1O (U3NKE KIIOYEBBIX JAEMOHCTpalUd IS
UCCIICZIOBAHNS  M3y4yaeMbIX SIBJIEHUH W  IPOLECCOB, HMIMPUYECKUX U
(yHIaMEHTAIBbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JIabopaTopHoe o0O0OpynOBaHUE I YYEHHUYECKHX MPaKTUYECKHMX padoT
GopmupyeTcst B BUJE TEMaTHUYECKUX KOMIUJIEKTOB M OOECIEeUMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOyuarommuxcs. TemMaTHyecKue KOMILJIEKTHI
71a00paTOpHOTO OOOPY/IOBAHMS JIOKHBI OBITh TIOCTPOCHBI HAa KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX M LU(QPOBBIX MPUOOPOB, a TaKXKE KOMIIBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BUJIE LIUPPOBBIX 1a00paTOpuil.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue uHTEpeca W CTpEeMJICHUS OOYYaIOMUXCS K HAYYHOMY
U3yYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

e DPa3BUTHE MPEJICTABICHUNA O HAYYHOM METOJIE MO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHUS K OKPY>KaIOIIUM SIBJICHUSIM;

e (OopMHpPOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHHs] OCHOB
CTPOCHMS MaTepHuH U (QyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

e (dopMUpOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIOJIb30BaHUEM
(Gu3nYecKnX 3HAHUN U HAYYHBIX TOKA3aTEIbCTB;



(opMHUpOBaHUE NPEICTABICHUNA O PONM (PU3MKU JJI1 Pa3BUTHS JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne »THX Ieneld o0ecreynBaeTcs pelIeHHeM CIEIYIOMUX 3a7ad B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:

npUOOpETEeHHE CUCTEMBI 3HAHUN 00 00IINX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSAX, BKIIOYAs MEXaHHUKY, MOJIEKYISIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKH;
dopMHUpOBaHME YMEHMH MNPUMEHATH TEOPETUYECKHE 3HaHUS s
OoOBbsICHEHUsS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IPAKTUYECKUX PEUICHUIN B TOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHHs pa3IM4YHbIX 3a7ad C SIBHO 3aJlaHHOU
¢usnyeckoil MoJenblo, 3a4ad, IOAPAa3yMEBAIOIIUX CaAMOCTOSITENBHOE
co3zianue (pU3NUECKOM MOJEINH, aleKBaTHON YCIOBUAM 3a/1auH;
NOHMMaHWe (PU3NYECKUX OCHOB U TPUHILUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIHUSIHUS HAa OKPYKAIOU[YIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEILHOTO TUIAHUPOBAHUSL U TMPOBEIACHUS
bu3MUecKrX HKCIIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpE/IENICHUS IOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

CO3/1aHHE YCJIOBUM JJIsl Pa3BUTHsSI YMEHUN NMPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKON JEATEIbHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHErO OOIIETo
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipeqmaraemerii B mporpaMme 1o (U3MKE IepEeUeHb JIA0OPaTOPHBIX H
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PabOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.

J{ns peanmuzanuu nporpaMMebl UCIIONb3yeTes caenyromunin Y MK:

Jlna nemarora 1. ®uzsuka. 10 kinacc: ba3oBelil ypoBEHb:

METONYECKOE TOCOOUE
2. ®wmsuka. 11 kimacc: ba3oBblil ypoBeHb:
METOIUYECKOE TT0CO0meE

Jlns oOyyatomerocs 1. ®wuswuka. bazoseiii ypoBens . 10 kimacc: yueOHUK/

['.A. Msakues, b.b. byxoBues — Mocksa:
[Ipoceemenue, 2023

2. ®usuka. ba3oBrlii ypoBeHb ypoBeHb . 11 Kimacc:
yueonuk/ I'.51. Mskumes, b.b. byxoBues —
Mockaa: [Ipocsemnienue, 2023




B xone peanuszanuu padoueil mporpaMMbl HCIOJIB3YIOTCS CIIETYIOIINE
MeJarOrMuYeCKUe TEXHOJIOTUU

- HMudopManimioHHO — KOMMYHUKAIIMOHHAS! TEXHOJIOTUs
—~  Texnonorus pazBUTHUs KPUTUYECKOTO MBILIJICHUS

- IlpoekTHast TeXHOJIOTHS

—  TexHomorust pa3BUBAOIIETO 00YUYEHUS

- 31popoBbecOeperarnme TeXHOJIOI U

—  TexHomorust mpoOIEMHOT0 O0yUYCHUS



COIAEPKXAHUE OBYYEHUA

10 KJIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOT' 0 TO3HAHMS

®usuka — Hayka o npuponae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUECKUX SBIEHUM M mpoueccoB. HayuHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHHIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecTto ¢u3uku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIIOJIEM.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3IMEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIMU Ha OCH CHCTEMbI KOOpAWHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHHS, MNYTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmnueitnoe aprxenue. JIBHkeHne MaTepUaaIbHON TOUYKH 10 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHASI CKOPOCTb.
ITepuon u wactora oopameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHu4Yecknue YyCTPOHMCTBA M NPAKTUYECKOE IPUMEHECHHUE: CHUIOMETP,
JBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIEC NIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WJUIIOCTPALMS KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUM C MCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B Pa3pe’KEHHOM MTPOCTPAHCTRE.



HaGmionenue paBukeHusl Teia, OPOIIEHHOrO TMOJA YIiIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONJACHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHune nBUKEHUS MIapUKa B BA3KOU KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amumnes.  IlepBeii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MaTepUAIbHOM TOUKHU. TpeTnit 3akoH HbroTOHA [IUIs1 MaTeprualibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarensHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTENBHO OcH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJIOTO TETA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(OpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3yuenne nBuxeHus: Opycka 1o HaKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUs.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MatepuanbHOW TOYKM (Tejia), CHUCTEMbl MATEPHUABHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMUpoBaHHON NPYKHUHBL. [loTeHIIMaNbHAS YHEPTUS Tella BOJIU3H MOBEPXHOCTH
3eMIu.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAbHBIX CHJI C ©3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHsI MEXaHUYECKOU dHEPTHUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUH B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 TBYX OIMHAKOBBIX
HUTSAHBIX MAATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO JKIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U TEPMOJANHAMHUKA
Tema 1. OcHosbl MONEKYNAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMO/JICMCTBUS YaCTHI] BEIIECTBA. MOJENIN CTPOCHUS Ta30B, >XKUIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl MoJiekyii. KonmdectBo BemecTBa. [loctosauas ABorajpo.



TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmneparyp
Llenbcus.

Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpHHM HACAIbHOro rasza. AOCONIOTHas TeMmiepaTrypa Kak Mepa
CpellHEe KWHETUYECKON HHEpruu TEeIJIOBOTO JBWKEHUs dactull rasza. lllkama
temrnieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lampToHa. M30mponeccsl B HICATBHOM Ta3e ¢ MOCTOSHHBIM KOJHWYECTBOM
BeliecTBa. ['padguueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
uzobapa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOEC MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JIHUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COEAUHEHHUIA.

OnbiThl 0 MU PY3UN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKECHUS.

Mopaens onbita lTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HIUTIOCTPUPYIOLIAst TPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEPaTyphl BO3lyXa B HEW.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3pEKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrus TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Ta3a.  Buasl  Temonepenavu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUEHUE. Y IeIbHasd TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmnoThl Npu TEIUIONepeaaye.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne TepBOro 3akoHAa TEPMOJMHAMHUKH K m3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH Tepmonunamuku. HeoOpatumMocTh IpoLieccoB B PUPO/IE.

TermoBble ~ MamuHbl.  [IpUHOMIIBIL  OEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIUIOBbIX MamuHax. KoadduuueHt monae3Horo
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nevictBus TerioBod MamwuHbl. [{ukn KapHo u ero kosdduiiveHT mnosie3HOro
JOEUCTBUS. DKOJOTNMYECKHUE MPOOJIEMBI TEINTIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA UM MPAKTUYECKOE MPUMEHEHUE: JIBUTaTENb
BHYTPEHHETO CrOopaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH DPaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEM TpeHuUs (BUICOAEMOHCTPAIHS).

N3meneHne BHyTpeHHEH SHEPTHUH (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OmnbIT 110 a11abaTHOMY PaCIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumeHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y ienbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYUYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DnexTpusanus Tell. DIeKTPUIECKuii 3apsi. J[Ba BUIa dIEKTPUIECKUX 3aPSI0B.
[IpoBOogHWKYM,  AWAIEKTPUKH W TOJYINPOBOJHUKH. 3aKOH  COXPaHCHUS
AIIEKTPUYECKOTO 3apsijia.
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B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIi JIEKTPUUYECKUM 3apsia.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnexkTpuyeckoro moss.  [IpuHnomn
CYIIEpHO3ULMU DIIEKTPUYECKUX T0JIEU. JIMHUM HANpPSIKEHHOCTH JIJIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocratuueckoro nosst. [lorennuan. Pa3HocTh MOTEHIIMAIOB.
[IpoBOIHMKHM W [OHMAJIEKTPUKUA B 3JEKTPOCTaTHUYECKOM Toiie. [(uanexrpuyeckas
ITPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNEeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T10JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TU3JIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEIUHEHHUE IIPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) AieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIPUMECHAs MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.
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ONEeKTpUYECKMA TOK B  pAacTBOpax M  paciulaBax  dJIEKTPOJIMUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINA. DIEKTPOIIN3.

DIIEeKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PpPEOCTaT, HWCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TIPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOe COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpOABMXKYLIEH cuibl. KOpoTkoe 3ambIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBJICHUSI METAJJIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI TIPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCylIecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMoNOTHHU, XUMHH, TeoTpadUu U TEXHOJIOTUH.

Meowcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUs: SIBJICHUE, HAay4HbIH (akT, rumore3a, (U3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOLE.
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Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAS MACCA, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, :KUIKOCTEU U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAJJIOB,  JJICKTPOJIMTHUYECKAs  JIUCCOLMALIMA,
rajJbBaHUKA.

T'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIH30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIHHUK, KOHAUIIMOHED, TEXHOJIOTHHI
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC pUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[TocTosiHHBIE MarHUTHL. B3anMoaelicTBiE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKIUU. [[puHIMN Cyneprno3uun MarHUTHBIX MOJIEH.
JluHMM MarHuTHOW WHAYKOUHM. KapTWHAa JWMHUMA MArHUTHOM WHIYKIIMW IIOJIS
MNOCTOSIHHBIX MAarHUTOB.

MarHutHOoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO MOJisi JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKoM. OnbIT OpcTena. BzauMmoaelicTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopennia, e€ MOyJib M HallpaBJieHUE. [[BUKEHUE 3apsiKEHHOW YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl JlopeHma.

SIBiieHMEe  JJIEKTPOMAarHUTHOM WHAYKIMU. [IOoTOK BekTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe »anekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CAMOMHAYKIMHU. ODJIEKTPOJBIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
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TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, DJJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YaCTULl, MHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABMKYIIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOT'O IOTOKA.

SIBiieHne caMOUHYKLIWH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

NccenenoBanve siBIeHUs dJIEKTPOMAarHUTHOW UHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHHUs.
I'apmonnueckue komebanus. Ilepwon, vactora, ammumatyga u ¢aza KojaeOaHHIA.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosneOanuii. [IpeBpalnienue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCAUTHHOM KOJe0AaTeTbHOM KOHTYpe. AHAJIOTHsi MEXKIYy MEXaHUYECKUMH U
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYyCOMAAQIbHBIM TEpPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIlEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HHU.
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TexHuueckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHE: DBJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTEeIbHONM CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTUYeCKUI MasTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mocnenoBaTeNbHOM —COEAMHEHWM PE3UCTOpA, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanne nepeMeHHOr0 TOKa B LEMHU U3 MOCIEA0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoOMaAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JyMHa BoJIHBL. [lomepeyHble W MOPOJOIBHBIE BOJIHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snekTpomaruutHoit BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOJSpHU3aus, AUPpaKius,
unTepdepennrsi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI pagUOCBA3U U TEAEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHUKE W MEJUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO6pazoBaHue M pacpoCTpaHEHNE MOTIEPEYHBIX U MTPOIOJILHBIX BOJH.

Koneoburomeecs Te€10 Kak HCTOYHUK 3BYKA.

HaGnronenne orpakeHust U IpesioMIICHUS MEXaHUYECKUX BOJIH.
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HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenne cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYJOH H
4acTOTOM KoJieOaHuH.

HccnenoBanrie CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXeHHE, TPEIOMIICHHE,
noJispu3anus, 1udpakius, HTepdepeHuns.

Tema 3. Onmuxka

I'eomerprueckass onrtuka. lIpaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueuyHblii HICTOUHUK CBETA.

OTtpaxkenue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzoOpaxeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiienusi. [lonHoe BHyTpeHHee oTpakeHue. IlpenenbHbI yroa MOIHOrO
BHYTPEHHETO OTPAKESHHUSI.

Hucnepcust cBeta. ClnoxHbIM cocTaB Oenoro ceera. L[ger.

Cobuparomue 1 paccenBatroiue TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHue
U ONTHYECKasl cuiia TOHKOM JuH3bL. [locTpoenne n3olOpaxeHnil B cOOMparomux u
pacceuBaroluXx JnH3ax. DopMyra TOHKON JUH3bI. YBEJIUYEHUE, JaBAEMOE JTHH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hubpakuusa cseta. JudpaxinuonHas peméTka. YcjaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, MNPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOEe BHyTpeHHEE OTpaxkeHne. Moenb CBETOBOAA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpPOCKOIIa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHnue cnekTpa ¢ MOMOIMIbIO IPU3MBI.
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[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEMIETKY.
HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
N3mepenune nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH

['paHuLIb MPUMEHUMOCTH KJIacCUYecKoi MexaHuku. [locTynatel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTU: UHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETa B BaKyyMe,
OPUHIIMIT OTHOCUTENIbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHU U COKpAlllEHUE
JUTMHBI.

DHeprusi ¥ UMIYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ SHEPruer U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIbl. DHEPIHs
TIOKOSI.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
U UMITyJIbC (HOTOHA.

OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dotoaddexra. YpapHenue OiHmTerHa st Gororddekra. «KpacHas rpaHuiiay
doTorddexra.

Haenenue ceera. Onwitel I11. H. JIeOGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

Ceetoguog.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHII.
IInanetapnas mogens aroma. lloctymatel bopa. WM3nyuenume u morionieHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DHEPrUHM Ha Apyroun. Bumawl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUU aTOMa BOAOPO/IA.
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BosHoBeie cBoiicTBa yactull. Bomusl ne bpoitns. KopmycKyisipHO-BOJIHOBOM
Iyau3M.

CHoHTaHHOE U BBIHYXICHHOE U3JTyUYCHHE.
TexHuyeckue YCTpPOWCTBA M IMPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, nabopamopHvie pabomsi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCHEepUMEHTHI, JO0Ka3bIBAIOIIME CJIOXKHOCTh CTpoeHus sanpa. OTKpwITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHnio coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, TamMma-uziydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JlydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprust CBS3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JledexT maccsl anpa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOJIIOICHHS ¥ PETUCTPALIAN AIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHbIe B3auMOAeCTBUSA. EAMHCTBO (hr3nveckoit KapTUHBI MUPA.
TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIit peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BuTUs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMHH.
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Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKUe 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CoyiHIA M 3BE3.
3BE3MIBI, UX OCHOBHBIE XapPAaKTEPUCTUKH. [[narpamMma «CHEKTpajJbHBIA KIacC —
CBETUMOCTBY». 3BE3AbI TJIABHOM IOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boitonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxxenwe u nBuxenue CoJiHLIA B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmradnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmonennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUM JIs ONpe/ieNieHUs MOJI0OKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOMYyMIApUs U SIPKHE 3BE3BI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOpPeHUE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0BeKa, POJIb U MECTO (PU3UKHU U
ACTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MHpPA, POJiIb (PU3HMUECKON TEOPHUHU B
dbopMupPOBaHUY MPEICTABICHUN O (PU3HYECKON KapTHHE MHPa, MECTO (PU3NUeCKO
KapTUHBI MHpa B 00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

Me:xknpeaMeTHbIe CBA3H

N3yuenne kypca ¢u3uku 6a30BOro ypoBHS B 11 Kitacce OCYIIECTBIISICTCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MAaTEMATHUKH,
OWoNoTNU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meoswxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIWYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAWHAT, CIIOKEHUE BEKTOPOB,
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MIPOU3BOJIHBIE 3JEMEHTapHbIX (YHKLIMI, NpPHU3HAKU MOJ00HS TPEYroJbHUKOB,
onpeiesieHne MIoNaau IIOCKUX GUryp u oobEmMa Ted.

buonozus: »nekTpuyeckue SBIECHUA B JKUBOM NpPHUPOAE, KojeOaTellbHbIe
IBW)KCHUS B )XMBOU NPUPOJE, ONTUYCCKUE SIBICHUS B )KUBOU IPUPOJE, IEUCTBUE
paauanyy Ha )KUBbIE OPTAHU3MBI.

Xumusi: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAIIIMYECKasl CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

l'eocpaghus:  marHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
(doTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPICEHHM.

Texnonocus: JMHUM DIIEKTpOIEpead, TIEHEPATOpP IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAaAap, pPaAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs OMNTHKA,
coJiHeyHas 6aTapes.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIHUTATEILHOU ESATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OyAYIIEro;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYyIIero (GU3NYECKO HAYKE;

5) Tpy10BOro BOCIMTAHMS :
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MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHUA:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OMbITa JeATEeIbHOCTH HKOJOTMYECKON HalpaBiIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBIISATh MPOCKTHYIO M UCCIE0BATENbCKYIO IEATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATH 1 BBIMOJHIATH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pPa3BUBATh KPEATHUBHOE MBIIIJICHUE MPH PEIICHUN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;
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BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acT (PU3UKH, CLIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICATCIHPHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TOJy4YeHUs WHGOOpMAIUU (PU3UUECKOTO COJIEP’KaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPEe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCTOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACPXKAHUS B Pa3IMUHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBIISITH OOIIEHNE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOH €SI TEIbHOCTH;
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pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid € YY4ETOM MHEHHMH YYaCTHUKOB, OOCYXKJAaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
PE3yNbTAT M0 Pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh MO3HABATEIBHYIO JIESATEILHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEMOYTCHU;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHHUIO J3PYAUIMA B 00JacTh
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,

OLICHUBATh COOTBETCTBUE PE3YIbTATOB 1EJISIM;
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BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJIbTATOB W
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TIPH aHajIu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO APYTHX HA OMIMOKH.

B mporiecce 10CTHKEHHS TUYHOCTHBIX PE3YIIbTATOB OCBOCHUS IIPOTPAMMBI T10
busMke I ypOBHA CpeAaHero oOmiero oOpa3oBaHHS Yy  OOyYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CITIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIIMOHAIBHOUN cephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIIEHHME, CIIOCOOHOCTh aJaNnTUPOBATBCS K
AMOIIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh IMOIIMOHATFHOE COCTOSTHUE
JIpYTHX, YYUTBIBATH €ro TIPH OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTb KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI
K koniy o6yuenus B 10 kiaacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTHUHBI MHpPa, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B IPAKTUYECKON IETETbHOCTH JIOJIEH;
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YUUTHIBATh TpPAHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJICTEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUYETa, aOCOMOTHO TBEPAOE TENO,
WJIeanbHbIM a3, MOJEIM CTPOECHUS I'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu HU3NIecKux 3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUUECKOW TEOpUHM CTPOCHHMS BEIEeCTBA U
ANEKTPOJAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE,
CBOOOJIHOE TIaJIeHHE TeJ, JBWKEHHUE MO OKPYKHOCTH, MHEPIUS, B3aUMOJICHCTBUE
Ten, auddy3us, 6pOyHOBCKOE JBMKEHUE, CTPOCHHE >KUAKOCTEH U TBEPIBIX Tel,
u3MeHeHrne o0bEMa TeNl MpU HarpeBaHWM (OXJIAXKICHUH), TEIJIOBOE PaBHOBECHE,
UCIapeHue, KOHJACHCAlUs, TUIaBJICHUE, KPUCTA/UIM3allUs, KUIEHUE, BIIAXKHOCTH
BO3JlyXa, MOBBINICHUE JABJIEHHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXKAY MapamMeTpaMu COCTOSIHHS ra3a B M30IMpPOIeccax, dJIEKTpU3alus Tedl,
B3aUMOJICVICTBUE 3aPAI0B;

OTHUCBHIBATh MEXaHUYECKOE JIBH)KEHUE, HCMOJB3Yysl (DU3NYECKUE BEIIUYUHBI:
KOOpJIMHATa, MYTh, IEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KMHETHYECKasl dHEPTHsl, MOTCHIIMAIbHAs dHEPTUsl, MEeXaHUYeCKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(U3UYECKU CMBICT HCIOJIb3YEeMbIX BEJIMYHMH, MX OO0O3HAUCHUS UM EIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpemaHss
KMHETUYECKasi PHEPTUSl XaOTMYECKOTO JBMXKEHHUSI MOJIEKYJ, CPEAHEKBaJApaTUUHAas
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS HHEPTHs, paboTa rasa,
KO3 (PUIIMEHT TI0JIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENSA, TPU ONMUCAHUM
IPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIIOJIB3yEMBIX BEIMYHUH, HX
0003Ha4YCHUS] W CIUHMIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIOIIUME JAHHYIO
(bU3UYECKYIO0 BEIUYMHY C IPYTHMHU BEJTUYNHAM;

OTHUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
SBICHUS (TIPOIIECCHI), UCTIONB3YS (PU3UUCCKUE BEITUMYHMHBI: JISKTPHUCCKUN 3apsij,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTH OIS, MOTEHIIMAJ, Pa3HOCTh MOTEHIIMAJIOB;
NP ONUCAaHWHM TIPAaBUJIBHO TPAKTOBATh (U3UYCCKUHA CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUsS W EAWHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMU;

aHAJTU3MPOBATh (PU3MUYCCKHUE MPOIESCCHl W SBICHUS, HUCIOIB3Ys (PU3HUeCcKue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpaHEHHMS MEXaHHMYECKOM DSHEPIrHHM, 3aKOH COXpPAaHCHUS WMITyJbCa,
MPUHIMIT CYNEPHO3UIIMN CHUJ, TPUHIIMIT PABHOIPABUS HHEPLUHATBHBIX CHCTEM
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oTcu€Ta, MOJEKYJSIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIIEeCTBA, Ta30BbIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYKCHHS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKU, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyioHa, mpu O3TOM pa3iuyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MaTEeMaTHYECKOE BBIPAKCHHE M YCJIOBHS (TPaHUILBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSCHATH OCHOBHBIC TIPUHIIHITBI ICHCTBUS MAIIIUH, IPUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3IyaTh yCIOBHUS UX 0€30MMaCHOTO MCITOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3HUCCKUX SBICHUH U
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh nMpodsIeMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY M3 MPEIOKEHHOTO 000y 10BaHUS, TIPOBOJIHUTD OTBIT U (POPMYITHPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYCCKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(uKcUpOBaTh PE3yJIbTATHI MOTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE
TabJIUIl U TpadUKOB, A€NaTh BEIBOABI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO Tpy/Aa MpU MPOBEIECHUU HCCIEIOBaHUN B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTEIBHOCTU C WCIOJB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1ab0OpPaTOpPHOTO
000py1I0BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (U3UYECKOW MOJICIbIO,
UCTIONB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCIOBUSA 3aa4H
BBIOWpATh (HU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BETUYUHBI U (POPMYIIBI,
HEeoOXonuMbIe NIl €€ pEeIlIeHUs, MPOBOAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUHUBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uUecKre SIBICHUS;

MCTIOJIb30BaTh IPH PEIICHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JJIsl TIOWCKA, CTPYKTYPUPOBAHUS, WUHTEPHPETAUA U TPECTABICHUS
y4eOHOW ¥ HAYYHO-TIOMYJSIPHON WHGOPMAINK, TOTYYCHHOW W3 Pa3IMIHBIX
MCTOYHUKOB, KPUTHUECKHN aHATM3UPOBATH MOTydaeMyr0 HHPOPMAITHIO;
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MPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS TIO (PU3UKE B MOBCETHEBHON XKU3HU JIJIsI
oOecrieyeHus: 0€30MacCHOCTH MpU OOpalieHuu ¢ TpUOOpaMu M TEXHUYECKUMH
YCTPOUCTBAMHU, JJII COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TpYIINE C BBHINOJHEHUEM PaA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYMIbI, PAIMUOHAIBHO paclpenesiTh OO0S3aHHOCTU H
IJIAHUPOBATh JIEATEIILHOCTh B HECTAHJAPTHBIX CUTYyAIUsAX, aJICKBATHO OLICHUBATH
BKJIJl KQX0TO U3 YYACTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBAEMOMN MPOOIIEMBI.

K koniry o6yuenus B 11 kiaacce mpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pu3MKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHHKHU U
TEXHOJIOTUH, B MPAKTUYCCKOW IEATCIbHOCTHU JIIOJCH, IIEJOCTHOCTh U €IMHCTBO
bu3uYeCKoi KapTHHBI MUPA;

YUUTHIBATh TpPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEUHBIN ANEKTPUUYECKHUN 3apsif, JIyd CBETa, TOUEYHBIM UCTOYHUK CBETA, SACPHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO siApa NP pelieHUH (HU3UIECKUX
3a/1ay;

pacno3HaBaTh (pu3nyecKkue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBMKU: DIIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aHMMOJICHCTBUE
MAarHuTOB, 3JEKTPOMAarHUTHAasT WHAYKIMSA, JI€MCTBUE MAarHUTHOrO TMOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJI€OaHUS H
BOJIHBI, MPSAMOJIMHEMHOE pAaCOpPOCTPAHEHHE CBETa, OTPaXEHHUE, MPEIOMIICHHUE,
uHTeppepeHnrs, audpakuus U TOMIpU3alUsg CBETa, JHUCIEPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas U HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
OMKUCHIBATh W3YUYEHHbIE CBOMCTBA BEIIECTBA (IIEKTPUUYECKHE, MATHHUTHHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) WU

AJIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLIECCHI), HCMONB3Yd (PU3NUYECKUE BEIUUYUHBI:
JNEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABMKYIIAsl cuia, padoTa TOKa,
VHAYKUWS MarHuTHOIO Mojs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPHOJ WU YacToTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B IMpolecce
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TapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHWH, (OKYCHOE paccTOsHUE U
ONTHYECKAs] CHUJIa JIMH3BI, TPU OIKMCAHWHM TPABUIHHO TPAKTOBATH (PU3MUECKHIMA
CMBICIT HCIIOB3YEMBIX BEIWYMH, HMX OOO3HAYCHHMsS] W CIAMHHIIBI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAIOININE TAHHYIO GU3HUYECKYIO BETHUHUHY C IPYTUMHU BETHUYNHAMU,

ONKMCHIBATh HW3Y4YCHHBIC KBAaHTOBBIC SBJICHUS M TIPOIECCHI, HCIOJIB3YSI
(du3HUeCKre BEIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI |
9JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, YHEPTUs CBA3H
aATOMHBIX SIJEP, TPU OINUCAHWW TPABHIBLHO TPAKTOBATh (DU3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYCHUS M CIWHUIIBI, yKa3blBaTh (HOPMYJIBI,
CBS3BIBAIOIINE JIAHHYH (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCTISTh 3HaUCHHUE (DU3UICCKON BEIIMYNHBI;

aHAM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl M SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TOCJICIOBATSIIBHOTO U IMapajlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH J[xoyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJUHEHHOTO0 PaclpOCTPAaHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITEHHA a1 PorodddekTa,
3aKOH COXPAaHCHHS JHEPIUH, 3aKOH COXPAHCHHS HMMIIYJbCa, 3aKOH COXPaHCHHS
AJICKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHMS MacCOBOI'O YHCIIA, TOCTyJaThl bopa,
3aKOH PaJMOaKTHBHOIO pacmajaa, IPU 3TOM pa3IudaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIpaXXKEHHE M YyCJIOBHs (TpaHUIlbI, 0O0JIACTH)
IPUMEHUMOCTH;

OTIPENIECIIATh HAIlpaBJIEeHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHHUKA
C TOKOM, CHJIbI AMmiepa u cuiibl JIopeHa;

CTPOUTh M ONHUCBHIBATh H300pa)KEHHUE, CO3/aBaeMOE€ IUIOCKUM 3EpKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHSITh JKCIIEPUMEHTBI TI0 HCCIEIOBAHUIO (PU3UYCCKUX SBICHUH M
IIPOIIECCOB C HCIIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPCHHM: TPH ITOM
dbopmyIHpoBaTh MpoodIIeMy/3a1a4y ¥ THIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, IPOBOJAUTD OMBIT U (OPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIATH MPSIMbIC ¥ KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUYHH, ITPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIC0BATh 3aBUCHUMOCTH (PU3HYECCKHUX BEJIIMUMH C HCTIOJIB30BAHUEM MPSMBIX
M3MEPEHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJbTATHI
MMOJTYYEHHON 3aBHCHMOCTH (DH3WYSCKUX BEIWYUH B BHUJIE TaOIUI] U TpadUKOB,
JeaTh BEIBOBI 110 PE3yIbTaTaM MCCIICIOBAHUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIBCKON W MPOCKTHOU
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JESATENbHOCTU C HCIONb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpPaTOpPHOro
000py10BaHMUS;

pemiarb pacy€éTHbIE 3aJauyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3MYECKHE 3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHaJn3a YCIOBUA 3aJa4u
BbIOMpATh (PU3UUYECKYI0 MOJEIb, BBIACIATh (PU3NUECKUE BEIMYMHBI U (POPMYIIbI,
HEeoOXoIUMbIe ISl €€ pEellIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BETUYMHBI,

pelaTh Ka4YeCTBEHHBIE 3a/1a4i: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
LENOYKY PacCYXJCHHM € OMopold Ha M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznueckue siBICHMUS;

UCII0JIb30BaTh IPU PEIICHNHU YUeOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIMOHHbIE
TEXHOJOTUHU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALMU U TPEICTABICHUS
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HMHQPOpPMaLUM, TOJYYEHHOW U3 pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYYaeMyI0 HH(POPMAIIHIO;

OOBSACHATh MPHUHIMUIBI JACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME IPOIIECCOB OKPYXKAIOIIEro MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUECKHUE 3HAHUA 1O (PU3UKE B IOBCEHEBHON KU3HU JIs
obOecnieyeHus: 0O€30MACHOCTH MpH OOpalleHUuH ¢ NpuOOpaMU U TEXHUYECKHUMHU
yCTPOWCTBAaMH, Il COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM 3KOJIOIMUYECKOTO
IIOBEJICHUS B OKPY’KaloIlel cpene;

paboTatb B TIpymme C BBIMOJIHEHUEM pAa3IMYHBIX COLUAJIBHBIX pOJIEH,
IUIAHUPOBaTh PAa0OTy TPYMNIbl, PaLUOHAIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JESATENIBHOCTh B HECTAHAAPTHBIX CUTYaIUsAX, aJIEKBaTHO OLCHUBATh
BKJIaJ] KXJIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHNE PacCMaTpPUBAEMOM MPOOIEMBI.

Bunbl nesarenbHOCTH 00y4aronIMXCcsl, HalpaBJICHHbIE HA IOCTUKEHUE
IJIAHUPOBAHHBIX PE3YJIBTATOB:

Ne HaumenoBaHue pa3aeioB u OcHoOBHbBIE BHABI eSITEILHOCTH 00y4aI0MINXCS
n/n TeM IPOrpaMmbl

Paznen 1. du3nka U MeTOAbI HAYYHOI 0 IO3HAHUS

1.1 ®dusuKa 1 METO/Ibl HAyYHOTO W3yuenne HaydHbIX (AMIUPUYECKUX UTEOPETUUECKUX)
MTO3HAHUS METOJIOB MIO3HAHNS OKPYXKAIOIIEr0 MUpa.

31



OO6cyxeHne rpanul] IPUMEHUMOCTH (PU3HYECKIX
3aKOHOB U TEOPUH.

Pabora B rpymme 1no noAroToBKe

KOPOTKHX COOOIIEHUI O pOJIH U MecTe PU3UKHU B HAyKe
U B IPAKTUUYECKOH EATEIbHOCTH JIIO/IEH.
JlemoHcCTpanys aHaJIOrOBBIX U U(PPOBBIX
U3MEPUTENBHBIX TPHUOOPOB, KOMITBIOTEPHBIX TATYUKOB.
OcBoeHune OCHOBHBIX IPUEMOB pabOThIC LIU(PPOBOH
nabopaTopueit o pusnke

Pasznea 2. Mexanuka

2.1

Kunematuka

[IpoBenenune skciepuMeHTa: H3yueHne
HEPaBHOMEPHOTO JIBXKCHHUS C IIEJIbIO OTIPEICTICHUS
MTHOBEHHOM CKOPOCTHU; UCCIIEIOBAHNUE COOTHOIICHHS
MEXy MyTSIMU, IPONJICHHBIMU TEJIOM 32
MOCJIeI0BATEIbHBIC PABHBICTIPOMEKYTKH BPEMEHU TIPH
PaBHOYCKOPEHHOM JIBI)KEHUM C HAYaJIbHOU
CKOPOCTBHIO, PABHOU HYJTIO; U3yUEHUE JIBUIKECHUS
[IapyuKa B BSI3KOW KUJIKOCTH; U3YUYCHHE IBYKCHUS
Temna, OpPOIIEHHOTO TOPHU30HTAIILHO.

OO0bsicHEHNE OCHOBHBIX TPUHITUTIOB ICUCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: CITUAOMETD,
IIEMTHbIE ¥ peMEHHBIC TIepeaaun IBIKEHUS; U YCIOBUI
ux 6e301acHOT0 MCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HH.

Pemienue pacy€THbIX 3a/1a4 € SBHO3aJaHHOU
buznyecKoil MOJEINbIO C UCTIOIb30BAaHHEM OCHOBHBIX
(bOopMyITKHHEMATHUKH.

[TocTpoenue u ananm3 rpadiKOB3aBUCUMOCTEN
KUHEMaTUYECKUXBEIMUYMH OT BPEMEHU JIJIsl
PaBHOMEPHOTOH PAaBHOYCKOPEHHOTO MPSIMOJIMHEIHOTO
JBUKEHUSI.

Pacno3naBanue Qpu3nuecKkux sBICHUNUB y4eOHBIX
OTIBITaX U OKpPY’KaloIleH KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKEHUE,
CBOOOHOE MaJIeHUE TeJ, ABMKEHUE TI0 OKPY>KHOCTH.
Onurcanne MEXaHUYECKOTO JIBUXKEHHUS C
UCIOJIb30BaHUEM (U3NYECKUX BEITUYHMH: KOOPAUHATA,
yTh, IEPEMEIIEHUE, CKOPOCTh, YycKopeHue. Paborta B
IpyIIax Npy MIaHUPOBAHUU, TIPOBEACHUU U
UHTEPIIPETALMH PE3YIBTATOB OMBITOB U aHAIU3E
JIOTIOJTHUTEIHbHBIX HCTOYHUKOB MH(OPMAIIMU IO TEME

2.2

JmHamMuka

CpaBHeHuE Macc B3aUMO/ICHCTBYIOIUX TEII.

W3ydeHne 3aBUCUMOCTH CHJIbI YIPYTOCTH OT
nedopmanuu; cpaBHEHUECUI TPEHUS TTOKOSI, KaueHHsI U
CKOJIb)KECHUS.

Oo6mpscHenue HeBecomocTH. [IpoBeneHune
9KCIIEPUMEHTA: UCCIIEI0BAHNE 3aBUCUMOCTH CHJI
YIPYTrOCTH, BOSHUKAIOIIUX B IIPYKUHE

U PE3MHOBOM 00pa3sIie, oT uX AedopMaIiy; n3ydeHue
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JIBUKEHUS OpyCKa 10 HAKJIOHHOU IMJIOCKOCTH;
UCCJIEJOBaHKE yCIOBHUI PAaBHOBECUATBEPIOTO TENA,
MMEIOLIET0 OCh BpAIllCHNUS.

OO0mpsicHeHHE 0COOEHHOCTEH PaBHOMEPHOTO U
PaBHOYCKOPEHHOT O IPSIMOJIMHENHOTO JIBUYKEHUS,
CBOOOHOTO Ma/IeHUs TeJl, IBUKEHUSIO OKPYKHOCTH
Ha OCHOBE 3aKO0HOB HbI0TOHA, 3aKOHA BCEMUPHOTO
TATOTEHUS.

OObsicHEeHNE OCHOBHBIX TPUHITUTIOB ICUCTBUS
HOJIIMITHUKOB U UX

MPAKTHYECKOTO MPUMEHEHUS.

OObscHEeHnE IBUKEHUS UCKYCCTBEHHBIX CITYTHUKOB.
Pemenne pacuéTHbIX 3a/1a4 ¢ SBHO33JaHHOMN
(bu3nyeCcKOil MOJEINbIO C UCTIOIb30BAaHUEM OCHOBHBIX
3aKOHOBU (OPMYJI TUHAMUKH.

PacnioznaBanne pU3nUeCKUX SIBICHUNUB y4eOHbIX
OTIBITaX U OKpY’KaroLel )KM3HU: UHEePILHS,
B3aMMOJECHCTBHE TEI.

AHanu3 QU3nYecKuX MpOLECCOB U SBICHUM C
HCII0JIb30BAHMEM 3aKOHOB UIIPUHLIMIIOB: 3aKOH
BcemupHoro tiarotrenus, I, II u I1I 3akonsr HetoToHa,
MPUHIIMII CYTIEPIIO3UIINH CUJI, TPUHIIMIT
PaBHONPABHOCTH MHEPIHAIIbHBIX CUCTEM OTCUETA

2.3

3aKOHBI COXpaHEHUS B
MEXaHUKe

[TpoBeneHue FKCIEPUMEHTA: N3Y4YEHUEA0COIIOTHO
HEYIPYroro yaapa IOMOIIbIO ABYX OJWUHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCIICIOBAaHUE CBA3U PaOOTHI
CHJIBI C U3MEHEHUEM MEXaHMYECKOU PHEPIUM Tejla Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOTOKI'yTa.

OneHka abCOJIIOTHBIX U OTHOCUTEIbHBIX
HOrPEUIHOCTENH N3MEepeHU (PU3NUECKUX BETMYHH.
Pemenne pacu€THeIX 3a1a4 € IBHO3aJaHHON
(bu3nu4ecKoil MOJIENbIO C UCIIOJIB30BAaHUEM OCHOBHBIX
3aKOHOBU (POPMYJI IMHAMMKH U 3aKOHOB COXPAHEHMS.
Penienne kayeCTBEHHBIX 3aJa4 € ONIOPOH Ha
U3YyYEHHBIC B pazjene «MexaHuKa 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS.

Onucanne MEXaHMYECKOTIO JBUKCHMUS C
UCIOJIb30BAHUEM (PU3NYECKUX BEIUYMH: UMITYIIbC
TeNa, KNHETUYECKask DHEPIHsl, IOTCHIMAIbHAas
SHeprus, MexaHuyeckaspadoTa, MEXaHu4YecKas
MOILHOCTb.

Ananu3 (pU3NYECKUX MPOLIECCOB U SIBJIECHUI €
UCIIOIb30BAHUEM 3aKOHA COXPAHEHHS MEXaHUYECKOU
SHEPI'MH,3aKOHA COXPAHEHUS UMITYJIbCA.

OOBbsicHEHHE OCHOBHBIX IPUHIUIIOB JIEHCTBUS U
MIPaKTUYECKOr0 MPUMEHEHHS TEXHUUYECKUX YCTPOICTB,
TaKUX KaK: BOJOMET, KOMEP, MPYKUHHBIN ITUCTOJIET.
OOnbsicHeHHE ABMXKEHHSI PaKeT ¢ OMOPON Ha U3yYEHHbIE
¢u3nUecKue BeTUUYUHBI U3aKOHBI MEXaHUKH.
Vcnonbp3oBaHue Npu MOATOTOBKE COOOIICHUH O
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IPUMEHEHUH 3aKOHOB MEXaHUKHU COBPEMEHHBIX
UH(POPMALMOHHBIX TEXHOJIOTHIA JJIs TIOUCKA,
CTPYKTYpPUPOBaHMSI, UHTEPIPETALMU U IIPEICTABICHUS
UH(POpMALINU, KPUTHUECKUH aHAIIN3 MOJTy4yaeMOoi
uHpopmanuu [IpoBeneHre KOCBEHHBIX H3MEPEHHIH,
UCCJIEIOBaHUM 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH,
IIPOBEPKA NPEIOKEHHBIX TUIIOTES

Pa3nes 3. MoJiekyasipHasi Gu3MKa U TEPMOTHHAMHKA

3.1

OCHOBBI MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU

[IpoBeneHune sxcepUMeHTa: ONpPEEIEHUE MACChI
BO3/lyXa B KJIaCCHOM KOMHATe Ha OCHOBE U3MEPEHU
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPaTyphl BO3/1yXa B
Hell; UccleIOBaHUE 3aBUCUMOCTH MEXTY
napaMeTpamMH COCTOSIHUS pa3pekeHHOrorasa.

Onenka abCONIOTHBIX U OTHOCUTENBbHBIX TIOIPEITHOCTEN
U3MepeHuil PU3NUECKUX BETUYUH.

OObscHEeHrEe OCHOBHBIX TPUHLIUIIOB ACHCTBUN
TepMoMeTpa U 6apoMeTpa nYCIIOBUN UX O€30MaCHOTO
UCII0JIb30BaHUS B IOBCEIHEBHOM JKU3HU.
PacnioznaBanue pu3ndeckux sIBICHUIB y4eOHbIX
OTIBITaX U OKpYy’Karolel xu3Hu: aupdysus,
OpOYHOBCKOE JBIKEHUE.

Onurcanue TENIOBBIX SIBJIEHUM C HUCIIOJIb30BAHUEM
bu3nyecKkux BETUYMH: JaBJI€HUE raza, TeMIleparypa,
CpENHsIsl KHHETUYECKAsl SJHEPTUsl Xa0OTHYECKOTO
JBUKECHHSI MOJIEKYJI, CPEHEKBAIpaTUYHAS CKOPOCTh
MOJIEKYJI.

AHanu3 pu3nUecKuX MPOIECCOB HSBICHHUM C
ucnonb3zoBanrneM MKT,ra3oBbIX 3aKOHOB, CBSI3U
CpeHEeW KMHETUYECKON S3HEPTUH TEILIOBOTO IBXKECHUS
MOJIEKYJI C a0COTFOTHON TEMITePaTypPOH.

Pemenne pacu€THbIX 3a/1a4 C IBHO33JaHHOU
buznyecKoil MOJEINbIO C UCIOIb30BAaHUEM OCHOBHBIX
nosioskenuid MKT, 3akoHOB 1 popMynMoseKynsipHOI
bu3uKY.

PaGota B rpynnax npu 1iaHUpOBaHUH, IPOBEICHUU U
WHTEPIPETALNH PE3YyIbTAaTOB ONBITOB U aHAIU3E
JOTIOTHUTEIBHBIX HICTOYHUKOB MH(OPMAIIMU TI0 TeME

3.2

OCHOBEI TCPMOANHAMUKHU

[TpoBeneHue FKCIEPUMEHTA: U3MEPEHUE YIETbHOM
TEII0EMKOCTH BEILIECTBA.

Onenka aOCOJIIOTHBIX U OTHOCUTEIBHBIX
HOTPEUIHOCTEeNH N3MepeHUH (PU3NUECKUX BETMYHH.
N3yuenue moaeneil mapoBoi TypOHHBI, ABUTATENs
BHYTPEHHETO CTOPAHHUs, PEAKTUBHOTO JBUTATEIs.
OOnbsicHeHHEe MPUHIMIIOB IEHCTBUS U YCIOBHIMA
0€3011aCHOT0 MCII0JIb30BaHMsI B IOBCEAHEBHOM KU3HU
JIBUTATEJI BHYTPEHHET0 CropaHusi, ObITOBOTO
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XOJIOIMJIBHUKA, KOHAULMOHEPA.

OnucaHue CBOMCTB TeJI U TEILUIOBBIX IBJICHUH C
UCIOJIb30BaHNEM (DU3UYECKUX BEIIMUUH: JTaBIICHUE
rasa,Temieparypa, KOJIM4eCTBO TEILIOTHI,
BHYTPEHHSIS1 SJHEprusi, paboTa rasa.

Pemienne pacy€THbIX 3a1a4 ¢ IBHO3aJaHHOM
(bu3HYECKOI MOJIEBIO C HCTIOJIB30BAaHUEM OCHOBHBIX
3aKOHOBU (OPMYIT MOJIEKYJISIPHOU (PU3UKH U
TEPMOJMHAMUKH.

Penienne kauecTBEHHBIX 3aa4 C OMIOPOM HA
W3y4YCHHBIE B pa3zielie

«MonekynspHas Gu3NKa ©TEPMOUHAMHUKA) 3aKOHBI,
3aKOHOMEPHOCTU U (U3UUECKUE IBICHHUSI.

PaboTa B rpymmax npu aHaau3e0MOJIHATEILHBIX
HMCTOYHUKOB MH(OPMAIIUU TI0 TEME

3.3

ArperaTHbl€ COCTOSHUS
BeniectBa. ®a3oBbie
Mepexo bl

[IpoBenenue sxkciepuMeHTa: U3MEPEHUE
OTHOCHUTEIILHOW BIQXXKHOCTH BO3/IyXa.

OrneHka aOCOJTFOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTeH N3MepeHUl PU3NIECKUX BETHYUNH.
N3y4yenue cBOMCTB HACHITIIEHHBIXTAPOB, CITIOCOO0B
n3MepeHus BiaaxHoctn Habmonenue Kumnenus npu
MOHWKEHHOM JIaBJICHUH, HATPEBAHUS Y TUTABJICHUS
KpPUCTaJUIMYECKOTO BEUIECTBA.

OObsicHEeHNE TPUHITUTIOB ACUCTBUS U YCIIOBUMA
0€30MacHOT0 UCIOJIb30BAHUSAB OBCEIHEBHO KU3HU
TUTPOMETpPaA, ICUXPOMETPA, KAJIOPUMETPA.

N3ydeHne TeXHOJIOTHU MOJy4eHUsI COBPEMEHHBIX
MaTepuajioB, B TOM YHCIEHAHOMATEPUAJIOB.
Pemenne pacu€THbIX 3a/1a4 C IBHO33JaHHOU
bu3znyecKoil MOJEINbIO C UCTIOIb30BAHUEM YPaBHEHUS
TEIUIOBOTO OajaHca.

Pemenne kaueCTBEHHBIX 3a/1a4 C OMOPOM Ha
M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3NUECKUe
ABIIeHUs 10 TeMe. Pacnio3naBanue ¢pusznyeckux
SBJICHUNB Y4€OHBIX OMbITaX U OKPYKAIOILIEH KU3HU:
nedopMmaiius TBEPIBIX Tell, HArpeBaHUE U
OXJIQXKACHUE TeJl, U3MEHEHUE arperaTHbIX COCTOSHUN
BElIECTBA U OOBSICHEHHE X Ha OCHOBE3aKOHOB U
dbopMyn MOJIEKYISIpHOIT HUBKKHU.

Hcnonb3oBanue HHYOPMALIMOHHBIX TEXHOJIOT U [Tt
MIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U
npecTaBlIeHus UHPOPMAIIUK TTPU TTOATOTOBKE
COOOIIEeHN O TPUMEHEHUN 3aKOHOB MOJIEKYIISIPHOM
(bU3KMKY ¥ TEPMOTMHAMUKY B TEXHUKE U TEXHOJIOTUSIX

Pa3nes 4. DjiekTpoaMHAMUKA

4.1

OneKTpocTaThKa

HpOBe)IeHI/IC SKCIICPpUMCHTA: UBMCPCHUC
SHCKTpOéMKOCTI/I KOHACHCATOpPA.

OI_ICHKa a0COIIOTHBIX M OTHOCHTEIbHBIX
HOFpeIHHOCTeﬁ I/I3MepeHI/II‘;I (pI/IBI/I‘-ICCKI/IXBCJII/I‘-II/IH.
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N3yueHnne npyuHIUIIOB IEHCTBUS IIEKTPOCKOIIA,
AJIEKTPOMETPA, KOHJEHCATOPA.

N3yueHnne npuHUUIIOB NEUCTBUSA U YCIOBUI
0€30MacHOro NPUMEHEHUSB IPAKTUUECKON KU3HU,
KOIIMPOBAJIBHOTO amnrapaTa, CTpyHHOIO IPUHTEpA.
PaccmoTtpenue ¢puznuecknx OCHOBaHUI
AJIEKTPOCTATUYECKON 3aILUTHI U 3a3€MJICHUS
AIIEKTPONIPUOOPOB.

Pemenue pacuérHbix 3a/1a4 ¢ SBHO33JaHHOMN
($u3NYECKOIl MOJIEIBIO C HCTIOIb30BAaHUEM OCHOBHBIX
3aKOHOBH (POPMYIT SJIEKTPOCTATHKHU.

Pemenne kauecTBEHHBIX 3a/1a4 C OTIOPOM Ha
U3YyYEHHbIE 3aKOHbI,3aKOHOMEPHOCTH U (pU3nueckue
SIBJIGHUS AJIEKTPOCTATUKH.

PacniozHaBanue pu3nyeckux sIBICHUNB y4eOHbIX
OTIBITaX U OKPY’KaIOILIEH KU3HU: AIEKTPU3ALUS Tell,
B3alMO/ICIICTBHE 3apsAI0B U 0ObSICHEHUENX Ha OCHOBE
3aKOHOB M ()OPMYIT SJIEKTPOCTATHKH.

Onucanre U3y4eHHBIX CBOMCTB BELIECTBA U
JNEKTPUYECKHUX SIBJICHHI C UCTIOIB30BAHUEM
(bu3NYECKUX BETMYMH: JIEKTPUUECKUH 3apsi,
HaIPSKEHHOCTD 3JIEKTPUYECKOTO TOJISA, TOTEHIUAL,
Pa3HOCTh NOTEHIMAJIOB, JJIEKTPOEMKOCTD.

AHanu3 pU3nYeCKuX MpoIeccoB USIBICHUH C
UCIOJIb30BaHUEM (PU3MUECKUX 3aKOHOB: 3aKOHA
COXpaHEHUs NIEKTPUUECKOT0 3apAa,3akoHa KymnoHa.
Pabora B rpynmnax npu aHajiu3e JOMOTHUTEIBHBIX
MCTOYHUKOB MH(GOPMAIIUU U OATOTOBKE COOOIICHUIO
MIPOSIBJICHUU 3aKOHOB AJIEKTPOCTATUKUB OKPYKAOIIEH
JKW3HU U IPUMEHEHUU X B TEXHUKE

4.2

[TocTOSIHHBIN IIEKTPUUYECKUI
TOK. TOKH B pa3inuuHbIX
cpenax

IIpoBeneHue FIKCIEPUMEHTA: U3YYECHUE CMEIIAHHOTO
coeMHeHus pe3nucTopoB; uamepenue IJIC ucrounmka
TOKa U €rOBHYTPEHHETO CONPOTUBIICHUS; HAOIIOCHIE
3JIEKTPOJIN3a.

O1neHka aOCOIIOTHBIX M OTHOCHUTCIIBHBIX
MOTPEITHOCTEH M3MepeHnil (PU3NICCKUX BEIIMUKH.
OObscHeHrEe TPUHIIUTIOB ICHCTBUS HYCIOBUI
0€301acHOTO MPUMEHEHHUST aMIIEpPMETPa, BOJIBTMETPA,
peocTaTa,MCTOYHUKOB TOKa, JIEKTPOHATPEBATENIbHBIX
U DIIEKTPOOCBETUTENBHBIX MPUOOPOB, TEPMOMETPA
CONIPOTHUBIICHHUS, BAKYYMHOI'O IMOJa, TEPMUCTOPOB U
(bOoTOPE3UCTOPOB, MOTYIPOBOAHUKOBBIX TUO/IOB,
rajJbBaHUKH.

Pemenue pacy€THbIX 3a1a4 ¢ IBHO3aJaHHOU
bu3NYECKOI MOJENBIO C UCTIOIH30BAHHEM OCHOBHBIX
3aK0HOBU (hopMyn Tembl «IlocTosTHHBII

36




ANEKTPUUECKUN TOK.

Pacnio3naBanue (pu3NYECKUX SABJICHUNB YI€OHBIX
OTIBITAX ¥ OKPYXKAIOUIEH JKU3HU: AJIEKTpUYecKast
IPOBOAMMOCTB, TEIIJIOBOE, CBETOBOE, XMMHUECKOE,
MarHUTHOE JACHCTBUS TOKA.

AHanus3 3J1eKTPUUECKUX SIBJICHUH U MTPOLIECCOB B LEMAX
MIOCTOSIHHOTO TOKAaC MCIOJIb30BAHUEM 3aKOHOB: 3aKOH
OMa, 3aKOHOMEPHOCTH IOCJIEA0BATEIBHOTO U
[apaJuIeIbHOT0 COEIMHEHNUS TPOBOIHNUKOB, 3aKOH
Hxoyna-Jlenna.

Onucanue U3y4eHHbIX CBONCTB BEIECTB U
JNEKTPUYECKHUX SIBJICHHI C UCTIOJIb30BAaHUEM
(GU3HYECKUX BEJIMUMH: AJICKTPUUCCKUHN 3apsi/l, CHIIa
TOKA, AEKTPUUECKOE HAMPSKEHHUE, IIEKTPUIECKOE
COTNPOTHUBIIEHUE, Pa3HOCTh noTeHnuanos, IJC, padota
TOKa, MOILITHOCTb TOKa.

Hcnonb3oBanre HHGOPMALIMOHHBIX TEXHOJIOT U [Tt
MOMCKA, CTPYKTYPUPOBaHUs, UHTEPIPETALMH U
npeJIcTaBIeHNus UH(POPMALUK MTPH MOATOTOBKE
COOOIIIEHN O MPUMEHEHUHN 3aKOHOB IMOCTOSIHHOTO TOKa
B TEXHUKE UTEXHOJIOTUAX

Pa3nen 5. djaekTpoauHaMuka

5.1

MaruuTHOE€ noJe.
DJIEKTpOMarHuTHas

WHTYKITAS

[IpoBeneHune 3KCIIEpUMEHTA: U3yYEHUE MAarHUTHOTO
MOJIs1 KaTYIIKU C TOKOM; UCCJIEIOBaHUE JEHCTBUS
MMOCTOSTHHOTO MarHMWTa Ha paMKy ¢ TOKOM;
HCCIIEIOBAHUE SIBJICHUS JIEKTPOMAarHUTHOW MHIYKITUH.
O11eHKa a0COJIFOTHBIX ¥ OTHOCHTEIBHBIX
MOTPENTHOCTEH U3MEPEHUH (PU3HYESCKUX BEJIMYHUH.
OOBsicCHEHNE TPUHITUIIOB JICUCTBUS U YCIOBUI
0€3011acCHOTO MPUMEHEHHS TIOCTOSIHHBIX MarHUTOB,
3JIEKTPOMAarHUTOB, JICKTPOABUTATENS, YCKOPUTEIEH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHOM MY H.
Pemenue pacuéTHBIX 3a/1a4 HA IPUMEHEHHE (POPMYJT
TeMbl «MarHuTHOE MoJie. DJIEKTPOMarHuTHas
WHIYKIUSD.

Penienre kauecTBEHHBIX 3aJ1a4 C ONIOPOM HA
U3YyYEHHBIEC 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3NUECKUE
SIBJICHUSI TeMbI «MarHuTHOE 1oJjie. DJEKTPOMarHuTHas
WHIYKIUSD.

Ornpeznenenre HaPaBJIEHUS BEKTOPAUHIYKIINU
MarHUTHOTO TOJI MPOBOJIHMKA C TOKOM, CUJIbI AMriepa
u cuisl JlopeHna.

PacnioznaBanue pu3ndecKux sIBICHUIB y4eOHBIX
OTBITAX U OKPYKAIOIIEH KU3HU: B3aUMOJICHCTBHE
MarHuTOB, 3JIEKTPOMAarHUTHAsA MHIYKIUs, TEHCTBHE
MarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM U
JBWKYLIUANCS 3apsii.

AHanu3 JIeKTPOMAarHUTHBIX SIBJICHUN C
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UCTIOJIb30BAHUEM 3aKOHA 3JICKTPOMArHUTHOM
WHAYKIUH. Omnucanue HN3YYCHHBIX CBOP'ICTBBCH_ICCTB n
3JI€KTpOMaI‘HI/ITHBIXSIBJIeHI/H>'I C UCIIOJIBb30BaHUCM
(I)I/I3I/I‘-IGCKI/IX BCJIMYWH: MHAYKIHUA MAarHuTHOTO I10JIA,
cuiia Amnepa, cuia JlopeHua, MHIyKTUBHOCTb
KaTyIIKH, SHCPIUuAd SJICKTPUICCKOI'0O U MAarHuTHOI'O
10JIeN

Pa3ne

71 6. KoJie0anus v BOJIHBI

6.1

Mexannueckue u
3JIEKTPOMArHUTHBIE
KOJIeOaHNs

HccnenoBanue napameTpoB KojedaTeIbHOM CUCTEMBI —
nepuoJia, 4acToThl, aMIUIUTY/Ibl U (ha3bl KoJieOaHU
(MpyXUHHBIA W/UIMMATEMaTUHYECKUI MasTHUK).
Hab6mronenue 3atyxatomux koJsiebanuid. MiccnenoBanue
CBOMCTB BBIHYKJICHHBIX KOJIEOAHUH.

Hab6mronenue pezonanca. [IpoBeaenue sxkcnepruMenTa:
UCCJIEIOBaHKE 3aBUCUMOCTH IIEPUOAaMaJIbIX
KoJie0aHul Ipy3a Ha HUTH OT JJIMHBI HUTH U Macchl
rpy3a; UcClieJOBaHUE IEPEMEHHOI0 TOKaB LIeTH U3
MOCJIEZIOBATEIBHO COeTMHEHHBIX KOHAEHCATOPA,
KaTyIIKU U PE3UCTOpa.

Onenka abCOJIIOTHBIX M OTHOCUTEIbHBIX TOTPEIIHOCTEH
U3MepeHuil PU3NUECKUX BETUYUH.

OObscHeHnEe TPUHIUIIOB JIEHCTBUS U YCIOBUN
0€3011aCHOTO MPUMEHEHUS HIIEKTPUYECKOT0 3BOHKA,
TeHEPaTOPaepEMEHHOTO TOKA, JINHUI
JJIeKTponepesay.

Pemienue pacy€THbIX 3a7a4 C SBHO3aIaHHOM
(GU3U4ecKOil MOJIENBIO € UCIIOJIB30BaHUEM OCHOBHBIX
3aKOHOBU ()OPMYJI, ONIUCBIBAIOLINX MEXaHUUYECKHE U
JIEKTPOMArHUTHbIE KOJICOaHUSL.

Onucanne MEXaHMYECKUX U DJIEKTPOMAarHUTHBIX
KOJI€OaHUH C MCTI0JIb30BaHNEM (PU3NYECKUX BETUUUH:
HEpUOJI M YacToTa KoJieOaHuH, aMIuTyza U dasza
KOJIe0aHUH, 3aps/ U CUJla TOKAa B TApMOHMYECKHX
JIEKTPOMArHUTHBIX KOJIEOAHUSX.

Pemenue kauecTBEHHBIX 3a/1a4 € OIIOPOU Ha
M3YYEHHBIEC 3aKOHBI,3aKOHOMEPHOCTH, ONIUCHIBAIOLINE
MEXaHUUYECKUE U AIEKTPOMArHUTHBIEKOJICOaHUsL.
Pabora B rpynnax npu riaHupoBaHUM, IPOBEJICHUN U
MHTEPIIPETALIMY PE3YIBTATOB OIBITOB, U AHATIU3E
JIOTIOJIHUTEIBHBIX UCTOYHUKOB MH(OPMAIMH IO TEME

6.2

Mexannueckue u
3JIEKTPOMArHUTHBIE BOJIHBI

N3ydenne oOpa3zoBaHUs U pacpoOCTPaHEHUs
IIOIIEPEYHBIX UIIPOIOJIBHBIX BOJIH.

Habmtonenue oTpaskeHus ¥ MpeIoOMIICHHUS,
uHTepdepeHINN nANPPaAKIINT MEXaHUYECKUX BOJH.
Habmtoienue cBsi3u TpPOMKOCTH 3BYKa HBBICOTHI TOHA C
aMIUTUTY/ION U 4aCTOTOM KoJeOaHU, 3ByKOBOTO
pe30HaHca.

HccnenoBanre CBOMCTB 3JEKTPOMATrHUTHBIX BOJIH:
OTpaXeHHe, IpeJOMIICHUE, MOJISIpU3als, Tupakius,
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UHTEpEepeHIIHS.

N3ydenue ycnoBuil U31ydeHus 3JIEKTPOMarHUTHBIX
BOJIH, B3aMHOM OpHUeHTauu BeKTopoB E, B, v B
IEKTPOMArHUTHOM BOJIHE.

N3ydyenue npruMeHEHUsI AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE UOBITY.

OObscHEHNE IPUHIUIIOB JIEHCTBUS U YCI0BUI
0€30MacHOT0 NPUMEHEHUS MY3bIKaJIbHBIX
UHCTPYMEHTOB, YJIbTPa3BYKOBOM TUAarHOCTUKH B
TE€XHUKE U MEIUIIMHE, pajapa, paaAuolpuéMHUKA,
TeJeBU30pa, aHTeHHBI, Tenedona, CBY-neuwn.
Pemenne pacu€THBIX U Ka4ECTBEHHBIX3a1a4 C ONOPOI
Ha U3y4YEeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH,
OTIHMCHIBAIOLIME PACIIPOCTPAHEHNE MEXaHUUYECKHX U
3JIEKTPOMArHUTHBIX BOJIH.

Hcnonb3oBanne MHPOPMAIIMOHHBIX TEXHOJIOTUHN 1151
MOMCKA, CTPYKTYPUPOBaHUS, UHTEPIIPETAIIU U
npeJICTaBIeHNs] UHPOPMAIIMU [P MOATOTOBKE
coo011eHn 00 UCTIOJIH30BAHUH DIIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyacTtue B AuCKyccun 00 3JIEKTPOMarHUTHOM
3arps3HEHUU OKPYXKAIOUIeH cpepl.

PaGora B rpynnax npu miaHUpOBaHUY, IPOBEICHUN U
MHTEPIIPETALMY PE3YIbTATOB OIBITOB U aHAIIN3E
JIOTIOJIHUTEIbHBIX HCTOYHUKOB MH(OPMAIMK IO TEME

6.3

OnTuka

N3yueHne sBJICHUS MOJTHOTO BHYTPEHHETO OTPAXKEHHS,
€ronpUMEHEHHS B CBETOBO/JIC.

N3ydenne Mmoaenneid MUKpPOCKOIIa, TEJIECKOTa.
[TonmydeHue ciekTpa ¢ HOMOIIBIO TPU3MbI U
nudpakIMOHHON peméTku. izmMepenue mokazarens
MPEJIOMIICHHUS CTEKIIA.

HccnenoBanue CBOMCTB H300paKEHUIB JIMH3aX.
OO0bsicCHEHNE TPUHITUIIOB JICUCTBUS U YCIOBHUI
0€301acHOTO MPUMEHEHHUS OYKOB, JIYIIBI,
dboToanmapara, IpoeKIIMOHHOTO arapara,
MMKPOCKOIIa, TEJIECKOIa, BOJOKOHHOMOTITHKH,
TUu(PaKIIMOHHON PEIIETKH, TIOJIAPOUIA.

Pemenue pacu€THbIX 3a7a4 ¢ IBHO3aJaHHOM
(U3UYECKOI MOJIEIIBIO C UCTIOJIb30BaHMEM OCHOBHBIX
3aKOHOBU (hOPMYJ F€OMETPUUYECKON OMTHUKH.
[TocTpoeHue u onrMcanue N300paKeHUs, CO3JaBAEMOT0
IJIOCKUM 3€pKajioM, TOHKOM JIMH30M.

PaccmoTtpenue npeaenoB NpuMEHUMOCTH
r€OMETPUUECKOMOTITUKH.

PacnioznaBanve pU3NYECKUX SIBICHUIB OMBITaX U
OKpYXKaIOIEeH KU3HU: MPAMOIUHEITHOE
pacnpoCTpaHEHUE CBETA, OTPaKEHHE, MPEIOMIICHHUE,
uHTepdepeHus, nudpakius 1 NoIsIpU3aIKs CBeTa,
JUCTIEPCHS CBETA.

W3ydenue ycnoBuit HaOIOIEHUS MAKCUMYMOB U
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MUHHMYMOB B HHTE€P()EPEHLIMOHHOM KApTHHEOT ABYX
CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

VYcnosue HaOII0ACHNS [TIABHBIXMAaKCHUMYMOB TIPH
NaJeHUU MOHOXPOMAaTHUYECKOIO CBETA Ha
T(QPaKIUOHHYIO PEHIETKY.

AHanu3 ONTUYECKUX SIBICHUHN C UCIIOIb30BaHUEM
3aKOHOB: 3aKOH MPSIMOJIMHEWHOTO pacIpOCTPaHEHUS
CBETAa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI
IIPEJIOMIICHUS CBETA.

Onucanue ONTUYECKUX SBJIEHUMN C UCIIOJIb30BAaHUEM
¢u3nyecKuX BeTUYHMH: (POKYCHOE PACCTOSTHUE U
ONTUYECKasl CHJIA JIMH3bI

Pa3ne

J1 /. OCHOBBI CIeNIMAJIbLHOI TeOpUM 0THOCUTEJIbHOCTH (Hanee — CTO)

7.1

OcHOBBI crienalIbHO TeOpUn
OTHOCHTEIIEHOCTH

Pemenne kauecTBEHHBIX 3a/1a4 € OMIOPO Ha
uzydennble noctynarsl CTO.

Hcnonb3oBanne MHPOPMAITMOHHBIX TEXHOJIOTUHN 1151
MOMCKA, CTPYKTYPUPOBaHUS, UHTEPIIPETALIU U
npeJICTaBIeHNUs UH(POPMALMK ITPU MOATOTOBKE
COOOIIIeHNH O IpaHULIaX MPUMEHUMOCTHU KJIaCCUYECKOM
MexaHuku u ocHoBax CTO

Pa3zne

J 8. KBanroBasi puszuka

8.1

O1eMeHTH KBAaHTOBOH ONITHKH

Hab6monenue dpoTtodrddekrra Ha ycTaHOBKE C IIMHKOBOM
miactTuHou. MccieqoBanme 3aKOHOB BHEITHETO
dboTorddexra.

OO0bsicHEHNE OCHOBHBIX TPUHITUTIOB ICUCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KakK: (POTOIIEMEHT,
(dhoTOIaTYNK, COJTHEUHAs OaTapesi, CBETOINO;, U
YCIIOBHH MX O€30MaCHOTO MPUMEHEHHUS B MMPAKTUUECKON
KU3HH.

Pemenne pacuéTHbIX 3a/1a4 ¢ SBHO33aHHOMN
bu3nyecKoil MOJEINbIO C UCIIOIb30BAHHEM OCHOBHBIX
3aKOHOBH (POPMYI KBAaHTOBOM oNTUKH. Pemienue
KayeCTBEHHBIX 33]1a4 C OTIOPON Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM onTuKU. Pacrio3HaBaHue
buznyecKux SBICHUHN B y4eOHBIX OMBITAX:
dboTosnekTpuyeckuii 3G (HeKT, CBETOBOEC JaBICHUE.
Onucanue W3y4eHHbIX KBAHTOBBIX IBJICHUN U
MPOLIECCOB C UCIONIB30BaHNEM (DPU3UUYECKUX BEIIUYMH:
CKOPOCTbH 3JI€KTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI U
4acTOTa CBETA, YHEPTUSl U UMITYJIbC (POTOHA

8.2

Crpoenue atoma

Wzydenue monenu onbita Pesepdopaa.

IIpoBenenue  skcnepuMeHTa IO HaOJIIOIEHUIO
nuHeiuatoro  cnektpa. OileHka aOCONIOTHBIX U
OTHOCHUTEJIbHBIX MO PEIIHOCTEN U3MEpEHUN
(bU3NYECKUX BETUYHH.

N3yuenne moaenu aroma: ToMCOHa, IUIAHETAPHON
MOJIeNM aToma, Mojaennaroma bopa.

H3ydenue cnekrpa ypoBHEN dJHEpruruaToMa BOJIOPOIA.
OOBbsCHeHNE TPUHIIMIIOB JCHCTBUS U YCIOBHMA
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0€30MacHOTO MPUMEHEHUS CIIEKTPOCKOTIA, JIa3epa,
KBaHTOBOTO KOMITBIOTEPA.

Pemenue kauecTBeHHbIX 33124 Pacnio3HaBaHue
(U3NYECKUX SBJICHUIB YUCOHBIX OMBITAX:
BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTPA U3ITYyICHUSI.
AHanu3 KBaHTOBBIX MTPOLIECCOB U SIBJICHUMN C
MCII0JIb30BAHUEM IOCTYIATOB bopa ¢ onopoii Ha
M3Y4YCHHBIC 3aKOHBI,3aKOHOMEPHOCTH U (PU3UUECKHE
aBJIeHUs 0 TeMe «CTpOeHUe aToMay.

8.3

ATOMHOE SApO

N3ydenne 3KkciepuMeHTOB, 10Ka3bIBAOLIUX
CJIOHOCTb CTPOEHHUSIaTOMHOTO sifipa. MccnenoBanue
TPEKOB YacTull (0 TOTOBBIM (oTorpadusim).
W3yuenne saepHBIX CUJI, SIACPHBIXPEAKLIUN CUHTE3A U
pacrnana, TEpMOsIIEPHOTO CUHTE3A.

N3yuenue nyknoHnHoi mosienu siapa I'eiizenOepra-
HBanenko.

OObscHeHne ycTpOCTBA U IPUMEHEHHUS JO3UMETpa,
KaMepbl BuiibcoHa, siIepHOTo peakTopa, aTOMHON
O0MOBI.

Pemenue 3aad ¢ onopoii Ha MOJTy4YeHHbIE 3HAHMS, B
T.4. 0 3apsAJIeM MaCCOBOM YHCIIE SIPA.
PacnioznaBanue ¢u3nueckux SBICHUUB y4eOHBIX
OTIBITaX U B OKPY)KAIOLIEH KU3HU: €CTECTBEHHAS U
HCKYCCTBCHHAs paJMOaKTUBHOCTh. Onrcanue
KBAHTOBBIX SIBJIEHUI U ITPOLIECCOB C UCIIOJIB30BAHUEM
(Gu3nUecKux BEIUUYUH: MIEPHOJ NoJIypacnajia, SHEPIrus
CBSI3M aTOMHBIX S1/IEp, J€(PEKT Macchl spa.

AHanu3 npoueccoB U SBJICHUM C UCIOJIb30BaHUEM
3aKOHOB U IOCTYJIaTOB: 3aKOH COXPaHEHUS
NEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUs MacCOBOIO
4KcIIa, noctyaarsl bopa, 3aKkoH paguoakTHBHOTO
pacnaza.

VYuactue B paboTe Kpyrioro crojia
«DyHaaMeHTalIbHbIE B3aUMOACUCTBUS. EAMHCTBO
(bu3nueckoil KapTUHBI MUpa».

Hcnonp3oBanue HHPOPMALMOHHBIX TEXHOJIOTUH JUIs
IIOMCKA, CTPYKTYpUPOBaHMs, UHTEPIPETALUH U
npezcTaBieHus HHPOPMAaLUU IpH TOATOTOBKE
COOOLIECHUH O MPUMEHEHUH 3aKOHOB KBAHTOBOM
(GU3UKU B TEXHUKE U TEXHOJIOTHMSX, SKOJIOTUYECKUX
aCIeKTax sIAEPHOM dSHEPreTUKU

Pa3ne

J1 9. DJ1eMeHThl ACTPOHOMHUHU U ACTPOPU3UKH

9.1

DeMeHThl aCTPOHOMMHU U
acTpopU3NKI

[TonroToBka coobuieHni 00 Tanax pa3BUTUSL
aCTPOHOMMH, O MTPUKJIATHOMHU MHUPOBO33PEHUYECKOM
3HaYeHUU aCTPOHOMMH, O METO/IaX MOJTydEeHUs
HAyYHBIX aCTPOHOMMYECKHX 3HAHHUH, OTKPBITUSAX B
COBPEMEHHOMN aCTPOHOMUMU.

W3yuenne coBpeMeHHBIX MPEICTABICHHA O
IpOMCX0XKAeHUH niBoIonu CotHIIa U 3BE3I.
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W3ydyeHne TUIIOB rajnakTHK, paJuoralakTHK U
KBa3apoB. V3yueHne IBMKEHUS HEOSCHBIX TeT,
HBOJIIOLMH 3BE31 U BeeneHHOM, IpoLeccos,
MIPOUCXOISIIMNX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpejie, MacIITaOHON CTPYKTYpbI
Bcenennoif. O0bsicHenne pacmnpenus Beenennoiina
OCHOBE 3aKOHa Xab0a.

[ToaroroBka kK 00CYXJIEHUIO HEPEIICHHBIX MTPOOIIEM
actponomuu. [IpoBeenne HabmoaeHUN
HEBOOPYXEHHBIM IJ1a30M C UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX NMPUIIOKEHUN IS OTIpeAeTICHUS
M0JIO’KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be3/usi CEeBEpHOTO MOJTyILIapHsI U
SIPKHAE 3BE3IBI.

[IpoBenenne nabmoaeHuit B TeneckonJIyHol, TuiaHer,
Mnineunoro [Iyru.

VYyactue B AMCKYCCHM O HEpPEIIEHHBIX TPoOIemMax
ACTPOHOMHH

Pa3zne

J1 10. O6o0maonee noBToOpeHne

10.1

O6o00maroneenoBTopeHue

VYyactue B AUCKYCCHH O POJId (PU3UKUU aCTPOHOMUU B
pa3uyHBIX cepax IesITeTbHOCTH YeIOBeKa.
[ToaroroBka cooOmieHnii 0 MecTe HU3MIECKOU
KapTHHBI MUPA B PSAYCOBPEMEHHBIX MPEACTABICHHM

0 MIpHUpoJIe.

BrinonHeHne yueOHbBIX 3aJaHUH, TEMOHCTPUPYIOITUX
OCBOEHHE OCHOBHBIX NOHATHUM, (PU3NUECKUX BETUYUH U
3aK0HOB Kypca ¢u3nku10-11 kmaccos
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
Ne ni/m HaumenoBaHue KoauyecTBo yacoB DJIeKTPOHHbBIE OcHOBHBIE HAIPABJIEHUS
pa3ienoB U TeM Bcero KouTp. MpakTHy. (mupposrie) BOCIIMTATEILHOM
NMPOrpaMmblI padoThI padoThI o0pa3oBaTejibHbIE AeATEJBLHOCTH € y4eTOM
pecypchl HanpaBJeHu padouei
NMPOrpaMMbl BOCHIUTAHUSA
Pa3znea 1. ®DUBUKA U METO/IbBI HAYUYHOI'O ITO3HAHMUSI
11 ®u3uKa 1 METObI 2 1 bubnuotexa [JOK [TarpuoTyeckoe BOCHUTAHNUE;
HAy4YHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72 | rpaxmaHCcKOe U TyXOBHO-
HPABCTBEHHOE BOCITUTAHNUE;
ACTETUYECKOE BOCIIUTAHUE;
BOCITUTAHHE [IEHHOCTH
HAyYHOTO TIO3HAHHS,
dbopMupoOBaHHUE KYIbTYPHI
3I0pPOBbS U SMOIIMOHAIILHOTO
0J1aromoJIyuus; TPYI0BOE
BOCITUTAHHUE;
HKOJIOTMYECKOE BOCIIUTAHUE,
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 6 1 bubnuorexa [JOK [TarpuoTHdeckoe BOCTIMTAHHE;
https://m.edsoo.ru/7f41bf72 | rpaxmaHcKoe U TyXOBHO-
2.2 JlnHamuKa 6 1 bubaunoreka ITOK HPaBCTBCHHOC BOCIIUTAHNC,
https://m.edso00.ru/7f41bf72 | SCTCTHICCKOC BOCIUTAHUC,
BOCITUTaHHE [IEHHOCTHU
2.3 3aKOHBI COXpPAHEHHUS B 6 1 1 bubmuoreka [JOK HAVIHOLO noL31HaHI/I;1'
MEXaHHKe https://m.edsoo.ru/7f41bf72 i ’
dbopMUpOBaHHE KYIbTYpPhI
3I0pPOBbS U SMOIIMOHATEHOTO
OnarormnoJy4us; TpyAoBoe
BOCITUTAHHE,
HKOJIOTHUECKOE BOCIIUTAHUE,
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Hroro no pazneny

18

Pasnes 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHO- 10 1 bubnuoreka [IOK [TaTproTHyecKO€ BOCIIMTAHUE;
KHHETUYECKOU Teoprun https://m.edsoo.ru/7f41bf72 | rpaxmaHcKoe U TyXOBHO-
3.2 OcHOBBI 10 Bubnunorexa ITOK HPaBCTBEHHOC BOCITUTAHUC,
TEPMOIMHAMHKH https://m.edsoo.ru/7f41bf72 | SCTETUICCKOC BOCIIUTAHHE,
3.3 ArperatHbie COCTOSIHUSI 4 bubnuotexa [JOK Ezcnﬁziiﬂrfoligg:;?n
BemiecTBa. Ma3oBbIe https://m.edsoo.ru/7f41bf72 i ’
epexomI (bopMHUpOBaHUE KYJIBTYpPbI
3I0POBBSI ¥ IMOIIHOHAIEHOTO
0J1aromoJIyuus; TPYI0BOE
BOCTIUTaHHE;
HKOJIOTUIECKOE BOCTIUTAHHE;
Wroro mo pazgeny 24
Paznen 4. DJIEKTPOJANHAMHUKA
4.1 DNeKTpocTaTuKa 10 bubnuotexa [JOK [TarpuoTHdeckoe BOCTIMTAHHE;
https://m.edsoo.ru/7f41bf72 | rpaxmaHCKOe U TyXOBHO-
4.2 [MocTostHHBII 12 2 Bu6mmoreka [[OK HPABCTBCHHOC BOCTIMTAHHC,
3IIEKTPUUECKUH TOK. https://m.edsoo.ru/7f41bf72 | CTETHICCKOC BOCTINTAHHUE,
TOKH B pasiHYHbIX BOCIIMTaHHUE [IEHHOCTH
cpenax HAYYHOTO TIO3HAHUS;
(dbopmMupoBaHHe KyIbTYPbI
3I0POBbBSI U IMOIIHOHAIEHOTO
OJaromoyuus; TpyJa0BoOe
BOCIIUTaHHKE;
HKOJIOTUYECKOE BOCIIUTAHHE;
Utoro no pazneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB 68 5

110 I[TPOTPAMME
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11 KVIACC

Nen/m | HaumenoBanme pa3zienoB u | KojsuyecTBo 4yacos DJIeKTPOHHbBIE OCHOBHbI€ HAIPABJICHHUSI
TE€M NPOrpaMMbl Bcero Kourp. | Mpakruu. (ungposrbie) BOCHHNTATEJIbHON AeATEJIHLHOCTH C
4eTOM HampaJeHMii padoyeit
paGoTsI | padoTsI o0pa3oBaTe/ibHbIE y P P
pecypcnl nporpamMmbl BOCIIUTAHUS
Pazgen 1. DJIEKTPOJANHAMMUKA
11 MarnuTHO€ moJe. 11 2 2 bubnuotexa [JOK [TaTpuoTHyeckoe BOCTIMTAHHUE;
DneKTpOMarHuTHas https://m.edso00.ru/7f41c97¢ | rpaxkmaHCKOE U TyXOBHO-
WHTYKIIHAS HPaBCTBEHHOE BOCITUTAHNUE;
ACTETHYECKOE BOCIIUTAHUE,
BOCTIMTaHHE [IEHHOCTH HAYIHOTO
no3HaHus; GopMUpOBaHKE
KYJIBTYPBI 3I0POBBS U
HYMOIMOHAIBHOTO OJIaromoTyqHs;
TPYAOBOE BOCIIUTAHUE;
HKOJIOTMYECKOE BOCIIUTAHUE,
Hroro mo pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
2.1 MexaHu4ecKkue u 9 0 1 bubnuorexa [JOK [TaTproTHdeckoe BOCTIMTAHHUE;
AIIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c | rpaxkaaHcKoe U JyXOBHO-
KojeOaHus HPABCTBEHHOE BOCIUTAHUE;
2.2 MexaHndeckue u 5 1 0 Bu6inoreka IIOK SCTETUIECKOC BOCIIUTAHUE,
3JIEKTPOMArHUTHbBIE BOJIHBI https://m.edsoo.ru/7f41c97c | BOCHHTAaHHC HCHHOCTH HayqHOTO
no3HaHus; GopMUpOBaHKE
2.3 Onrtuka 10 0 3 bubnuorexa [JOK — 51’3(1)0p03551 u
https://m.edsoo.ru/7f41c97c YAIBTYPEL 310P
HMOIMOHAIBHOTO OJIAronoIy4yus;
TPYAOBOE BOCIIUTAHUE;
HKOJIOTHYECKOE BOCIIUTAHHE;
Wroro no pazneny 24

Paszea 3. OCHOBbI CHEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH
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3.1 OcCHOBBI cieIUATBHOM 4 1 0 bubnuoreka [{OK [TarpuoTHyeckoe BOCHUTAHUE;
TEOPUU OTHOCHUTEIIBHOCTH https://m.edso00.ru/7f41c97¢ | rpaxmaHCKOE U JyXOBHO-
HPABCTBEHHOE BOCIIUTAHUE;
ACTETUYECKOE BOCIIUTAHUE;
BOCIIMTaHHME LIEHHOCTU HAYYHOI'O
NO3HaHUs; (POPMHUPOBAHUE
KYJBTYPBHI 30POBbSI U
HMOILIMOHAIBHOTO OJIaronoJIyyus;
TPYAOBOE BOCIIUTAHUE;
HKOJIOTMYECKOE BOCIUTAHUE,
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBaHTOBOM 6 0 0 bubnuotexa [JOK [TarpuoTyeckoe BOCIUTaHUE;
OTITHKHU https://m.edsoo.ru/7f41c97c | rpaxaaHCKOE U TyXOBHO-
4.2 CtpoeHue atoma 4 0 0 bubnunoteka [IOK HPaBCTBCHHOC BOCIIMTAHHUC,
https://m.edsoo.ru/7f41c97c | ICTCTHYECKOE BOCIIMTAHHE,
4.3 ATOMHOE PO 5 1 0 bu6moreka [IOK BOCHHTaHI./Ie LCHHOCTH HayqHOTO
https://m.edsoo.ru/7f41co7c | TO3HAHWL; popmupoBatue
KYJIbTYpbI 3J0POBBS 1
HMOIIMOHAIBHOTO OJIAronoyyus;
TPYAOBOE BOCIIUTAHUE;
HKOJIOTMYECKOE BOCIIUTAHUE,
Hroro no pazgeny 15

Paspes S. 9JIEMEHTBI ACTPOHOMUU U ACTPOD®U3UKU

5.1

DneMeHThl aCTPOHOMUU U
acTpopU3NKHU

7

0

0

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c

[TaTrprnoTnyeckoe BOCIMTAHUE;
IpaXkJIJaHCKOE U TyXOBHO-
HPaBCTBEHHOE BOCIIUTAHUE;
ACTETUYECKOE BOCIIUTAHUE;
BOCIIMTaHME LIEHHOCTU HAYYHOI'O
NO3HaHUs; GOPMHUPOBAHUE
KYJBTYpPBI 3I0POBbsI U
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HMOLMOHAIBHOTO OJIaromnoy4us;
TPYIOBOE BOCIIUTAHUE,
HKOJIOTHYECKOE BOCIIHTAHHE;

Hroro no pazneny

7

Pa3nes 6. OGOBIIAIOIIEE IOBTOPEHHUE

6.1

O6o06maromee MOBTOPEHNE

6

bubmnoreka LIOK
https://m.edsoo.ru/7f41c97c

ITaTpnoTHyeCcKO€ BOCIIMTAHUE;
TPAKIAHCKOE U JyXOBHO-
HPaBCTBEHHOE BOCIIUTAHHUE;
ACTETUYECKOE BOCIIUTAHUE;
BOCIIUTaHHUE IECHHOCTU HAyYHOTO
no3HaHus; GopMUpOBaHKE
KYJIbTYpbI 3J0POBBS U
HYMOLMOHAIBHOTO OJIaronoJy4us;
TPYIOBOE BOCIIUTAHUE;
HKOJIOTHYECKOE BOCIIUTAHUE,

Hroro no pazneny

OBIIEE KOJJMYECTBO YACOB I1O
ITPOTPAMME

68
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IHOYPOYHOE INVIAHUPOBAHHUE 10 KJIACC

3akoH Hprorona

Ko.1-Bo yacoB Jara DJ1eKTPOHHbIE HH(PPOBLIe 00Pa30BaTeIbHbIE
Ne /i Tema ypoka
Bceero | KP [IIP | Ilian. | ®dakr. | PECyPChI

Pazgen | ®PUBUKA U METO/IbI HAYUHOI'O 5

1 IMO3HAHUS

1 Mretpyxra no T.b.@usuka — Hayka o 1 bubmmoreka LIOK https://m.edsoo.ru/ff0c32e2
npupoje. Hayunbie MeTO1bI TO3HAHUSL.
Ponb u Mecto pusnku B popMupoBaHun

2 COBPCMCHHOM HAYTHOH KapTHHBI MHpa 1 B 1 1 bubmmoreka LIOK https://m.edsoo.ru/ff0c33e6
MPaKTHYECKOMN eI TeTbHOCTH JIFOICH
CraproBasi KOHTpPoJILHas padora Nel

ga”e“ MEXAHUKA 18
MexaHu4ecKoe JIBUKCHHUE, BUIIbI

3 JIBYDKEHUH, €ro XapakTepucTHku. [1yTs, 1 bubmuoreka ITOK https://m.edsoo.ru/ff0c3508
nepeMeIICHuE.

4 PaBHOMEPHOE MPAMOJHHEHHOE JBIKCHHE 1 bubmuoreka IIOK https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMONMHEHHOC 1 bubmmoreka LIOK https://m.edsoo.ru/ff0c372e
JIBHDKCHUE

6 CBoboamoe nanenue. Yekopenue 1 bubmmoreka ILIOK https://m.edsoo.ru/ff0c39cc
CBOOOIHOTO Ma/ICHUS

7 KpHBOHHHeHHvoe ABIKCHHE. [lBikenne 1 bubnuroreka L{TOK https://m.edsoo.ru/ff0c3ada
MaTepPHUAIbHON TOYKHU TI0 OKPY)KHOCTH

8 KonTtpoabHas padoraNe2 «Kunematukay 1 1 bubmmoreka [1OK https://m.edsoo.ru/ff0c3be8
[MpuHIMn oTHOCHTENEHOCTH [ anues.

9 WueprmaneHele cucteMbl oTcyera. [lepBblit 1 bubmmnoreka LIOK https://m.edsoo.ru/ff0c3be8
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10

Macca tena. Cuia. [Tpunuun
Cynepro3uiuu cuil. BTopo 3akon
HeroTona.

bubaunorexa I{OK https://m.edsoo.ru/ff0c3be8

11

Tperunt 3akon HeloToHa

bubmmoreka LIOK https://m.edsoo.ru/ff0c3d00

12

3aKoH BceMHpHOro Tsrorenus. Cuna
TsokecTH. [lepBas kocMuyeckas CKOpOCTh

bubmmoreka LIOK https://m.edsoo.ru/ff0c3el8

13

Cuna ynpyroctu. 3akoH I'yka. Bec tena

bubnuoreka IOK https://m.edsoo.ru/ff0c3f76

14

Cuna tpenus. Koapduuuent tpenus. Th.
JladopaTopnas padora Nel «3mepenue
ko3¢ duimeHTa TpeHus»

bubnuoreka I11OK https://m.edsoo.ru/ff0c41a6

15

NMnynbc MUMITYJIBC CHITBI. 3aKOH
COXpaHEHUs UMITyJIbca. PeakTuBHOE
JIBUYKCHHE

bubmmorexa LIOK https://m.edsoo.ru/ff0c43d6

16

PabGora u MOIITHOCTH CUJIBI. Kunernueckas
SHEPTHsI MaTEepPHAILHON TOUKH. Teopema 00
W3MEHEHNH KHHETHYECKOW DHEPTUU

bubmmoreka LIOK https://m.edsoo.ru/ff0c4502

17

[TorenumansHas Heprus. [loreHuuanbHas
SHEpTHsl ynpyro aepopMupoBaHHOH
npykuHbl. [loTeHIManbpHas S3HEPrUs Tena
BOJIM3H MMOBEPXHOCTH 3EMJTH

bubmoreka LIOK https://m.edsoo.ru/ff0c461a

18

HOTGHHI/IEUIBHBIC M HECIIOTCHIUAJIBHBIC CHJIBI.

CBi3b pa6OTI)I HCEIMOTCHUHMAJIBbHBIX CUJI C
H3MEHEHHUEM MEXaHUYECKOH OHEpPIrun
CHCTEMBI TeJI. 3aKOH COXpaHCHUA
MeEXaHUYECKOH QHCPI'un

bubmoreka LIOK https://m.edsoo.ru/ff0c478c

19

Th. JlaGopaTopHas paGora Ne2
«M3yueHne 3aKkoHa COXpaHEHUS
MEXaHUYECKON IHEPTUN»

20

KonTpoabHnas padoraNe3 «/[uHamuka.
3aKOHBI COXPaHEHUSI B MEXaHUKE»

bubnuoreka L{OK https://m.edsoo.ru/ffOc4b74

49



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

Paznen | MOJIEKYJISAPHASA ®U3UKA U 24

3 TEPMOJANHAMUKA
Ocnosuele nosioxxenust MKT. BpoyHoBckoe )

21 1 bubmuoreka I{OK https://m.edsoo.ru/ff0c4dc2
JIBIKECHHUE.

29 Macca monekyn. KonuuecTBo BeliecTsa. 1
Temneparypa u e€ u3MepeHue.

23 Pemenne 3agau «OCHOBHBIE MOJIOKEHHS 1
MKT
Xapakrep ABUKEHUS U B3aUMOACHCTBUS

24 MoJjekys. CTpoeHue ra3oB, )KHIAKOCTEH 1 1
TBEPABIX TEN

25 Wneanreiii ras 8 MKT. OcHosroe 1 bubmmoreka LIOK https://m.edsoo.ru/ffOc4fde
ypaBHeHue MKT

26 Pemerre 3a1a1 «JenosHoe YPaBHEHHE 1 bubmorexa L{OK https://m.edsoo.ru/ffOc4fde
MOJIEKYJIIPHO-KMHETHYECKOM TEOPUN

27 TemrmiepaTypa u TEIIOBOE paBHOBECHE. 1

28 OnpejiesIeHHE TMIePATypEI. IHEPIHs 1 bubmuoreka IOK https://m.edsoo.ru/ff0c511e
TEIJIOBOTO JIBMKEHUS] MOJIEKYJI
VYpaBHEHHE COCTOSHUS UICAITBHOTO

29 rasza.l’a30BbI¢ 3aKOHBI U UX TpapuUecKoe 1 bubmuoreka IOK https://m.edsoo.ru/ff0c570e
MIPEACTABICHUE
Thb. JlabopaTopHasi padora Ne3

30 «IKCIEpUMEHTAIIbHAS IPOBEPKA 3aKOHA 1
I'eii-JTroccakar

31 Hacpuuenmbiit nap. Jlapnerne 1 bubmuoreka [1OK https://m.edsoo.ru/ff0c63b6
HACBIIIEHHOT0 Iapa

32 Braxuocrs posnyxa. [apootpasosanme 1 Bubmuoreka ITOK https://m.edsoo.ru/ff0c64d8
KoHJIeHcanusl. Vicnapenue u KuneHue

33 CaoiicTBa xuakoctd. [loBepxHOCTHOE 1

HaTspbkeHne. CMadnuBaHHE. KaHI/IJ'IJ'IHpLI
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TBépnoe teno. Kpucramimueckue u

34 amopdHbIe Tena. AHU30TPOIHS CBOVCTB bubmumoteka L{TOK https://m.edsoo.ru/ff0c65f0
KPUCTAJUJIOB.
Buyrpennss sHeprus. Y nenpHas

35 TEIUIOEMKOCTD BellecTBa. AnmadaTHBINA bubmuoreka I{OK https://m.edsoo.ru/ff0c5¢c36
MPOIIECC

36 PaboTa B TepMOIMHAMUKE.

37 Koiiectso Tennothi. Y pasHerHe bubmmoreka LIOK https://m.edsoo.ru/ff0c6820
TEIJIOBOTO OaJlaHca

38 IlepBiii 3aK0H TEPMO/IMHAMHUI ¥ €ro bubmmoreka LIOK https://m.edsoo.ru/ffOc5efc
MIPUMEHEHHE K H30TIpoIieccam

39 Pemenue 3agau «IlepBbliil 3aKk0H
TCPMOJUHAMUKN)>

40 HeO6p‘ﬁ‘THMOCTI’ 1POTIECCOB B HPHPOE. bubmmoreka LIOK https://m.edsoo.ru/ff0c6230
BTtopoii 3ak0H TepMOoAMHAMIKH

41 Hpumruun reiicrsus u KI1JL rernosoi bubmmoreka LIOK https://m.edsoo.ru/ff0c600a
MamuHbl. [ukin Kapao u ero KII/]

42 Pemenne 3agau «KIIJ TennoBeIx
IBUTaTEIEH)

43 IKONOTHYECKUE NPOOTIEMEI bubmmoreka LIOK https://m.edsoo.ru/ff0c6938
TEIJIOOHEPTETUKU

44 Kontpoanuan paboraNed «Mosnexyspras bubmmoreka IIOK https://m.edsoo.ru/ff0c6a50
(uszuka. OCHOBBI TEPMOIMHAMUKH

45 DNeKTpUYEeCKUil 3apsia. 3aKOH COXpaHEHUs bubmuoreka [JOK
3apsiia. 3akoH Kyinona https://m.edsoo.ru/ffOc6bcchttps://m.edsoo.ru/ff0c6eed

46 IICKTPHUECKOE 1ox1e. HanpskCHHOCTS bubauoreka LIOK https://m.edsoo.ru/ff0c6df2
ANEKTPUUECKOTO 1oJisl. CUIIOBbIE TUHUU

47 [Tone ToueuyHoro 3apsiaa v 3apsHKEHHOTO

mapa. [TpuHnun cynepnosunyu noJsien
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48

Pewmenne 3anau «Hanpsok€HHOCTD
IEKTPUYECKOTO MOJIS.)»

49

HpOBOI[HI/IKI/I " JUSJICKTPUKU B
AIIEKTPOCTATUYECKOM TIOJIE.
DIEeKTPOCTATUYECKAs 3allUTa

bubmmoreka LIOK https://m.edsoo.ru/ffOc6bcc

50

IloTenumanbHast OHEPTrUAd 3apsHHKCHHOIO TCla
B OJHOPOAHOM JJICKTPOCTATHYCCKOM IT10JIC.
IloTrenuman u Pa3HOCTH MNOTCHIMWAJIOB

51

CBs13b MeX 1y HaNIPSKEHHOCTHIO
NEKTPOCTATUYECKOTO MO U PA3HOCTBIO
MMOTEHINAJIOB. DKBUIIOTCHIMAIbHBIE
MTOBEPXHOCTH

52

DIEKTPOEMKOCTh. EquHUIIBI
anekTpoémMkocTu. KonneHcarop.

bubmuoreka I1OK https://m.edsoo.ru/ff0c7126

53

DHeprus 3apsKEHHOT0 KOHAEHCAaTopa.
[IpumeHeHne KOHIEHCATOPOB

bubmoreka LIOK https://m.edsoo.ru/ffOc72c0

54

Pemrenne 3amay «Pa3sHOCTE MOTEHIINATIOB.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPay

55

DnekTpuyeckuil Tok. Cuia Toka.
Hanpsioxenue. ConporuBienue. 3akoH Oma
JUIA y4acTKa [enu

56

[TocnenoBarensHOE, TapauieIbHOE,
CMEIIaHHOE coeruHeHne MpoBoAHUKOB. Th.
JlabopaTopHas padora Ned «M3yuenue
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOBY

bubnuoreka L{OK https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AJIEKTPUYECKOTO TOKA.
3akoH Jxoyns-Jlenna.

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7838https://m.edsoo.ru/ff0c7ae0

58

3akoH OMa AJ1s1 IOJTHOM DJIEKTPUYECKOU
uenu. Th. Jlaboparopnas pabora NeS
«M3mepenne DJ1C ncTOUHMKA TOKA U €r0
BHYTPEHHETO CONPOTHUBJICHUS

52



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

59

DNEeKTPOHHAS TPOBOAUMOCTH TBEPABIX
METAJUIOB. 3aBUCUMOCTH COTIPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIIpOBOJIUMOCTh

60

DnexTpuueckuil ToK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITYYKOB.

bubmmoreka LIOK https://m.edsoo.ru/ffOc84ae

61

[TonynpoBOAHUKH, UX COOCTBEHHAS U
MpUMeCHas MpoBoAMMOCTh. CBoiicTBa p—N-
niepexoja. [loyrynmpoBoIHUKOBBIE TPHOOPHI

bubmuoreka I11OK https://m.edsoo.ru/ff0c82ba

62

DneKTpUUecKuil TOK B PaCTBOPax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTpOIUTHYECKAs TUCCOLUAIUS.
DJIEKTPOJIN3.

bubmmoreka LIOK https://m.edsoo.ru/ffOc84ae

63

DNEeKTPUYECKUN TOK B razax.
CaMOCTOSITENILHEIN 1 HECAMOCTOSATEILHBIH
pazpsa. Monaus. [1nazma.

bubnuoreka I1OK https://m.edsoo.ru/ff0c8a8a

64

Pemenue 3aga4 no reme «NEKTPUUECKUN
TOK B Pa3JIMYHBIX CPEIAX»

bubmmoreka LIOK https://m.edsoo.ru/ff0c88be

65

KonTpoabHast padora Ne 5 no teme
«9nekrpocraruka. [locTossHHBIN
ANEeKTpUYecKHil TOK. TOKU B pa3muyHbIX
cpenax».

bubmmoreka LIOK https://m.edsoo.ru/ff0c8a8a

66

DnexTpuyeckue npudopsl U yCTpOCcTBa U
WX MPAKTUYECKOE MPUMEHEHHE

bubnuroreka LIOK https://m.edsoo.ru/ff0c86fc

67

PaboTa ¢ Tekctamu puznyeckoro
COJICpKAHHUS

bubnuoreka L{OK https://m.edsoo.ru/ff0c88be

68

HUTorosasi KOHTpoJiLHas1 padoTa Neb

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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