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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma mo ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3zoBaHus pa3pabOTaHa HA OCHOBE MOJOKEHUU U TpeOOBaHUH K pe3ysbTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM mMporpammel, npenactaBieHHbIXx B OI'OC
COO, a Takxe c yuéroM (penepanbHOl paboueil mporpaMMbl BOCIHUTAHUS U
KOHIIENIMU TpernojaBanus ydyeOHoro npenmera «®Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3aIuax Pocculickon denepauuy, peannu3yrommx OCHOBHBIE
o0Opa3zoBaTeabHbIE TPOTPAMMBI.

Conepxanue mporpaMMmbl 1O (HU3MKE HampaBiIeHO Ha (HOpMUpPOBaHHE
€CTEeCTBEHHO-HAYyUYHOU KapTUHBI MUpa oOyydatomuxcs 10—11 kinaccoB npu o0ydeHuun
ux (usuke Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JAESITEILHOCTHOTO MOJX0/A.
[Iporpamma no ¢pusuke coorBeTcTBYET TpeboBanusiM GI'OC COO K miaHupyeMbiM
JUYHOCTHBIM, MPEAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YEHUs, a TAKXKe
YYUTHIBAET HEOOXOJAUMOCTh peaau3allud MEXIPEIMETHBIX CBsA3ed (QU3NKU C
€CTEeCTBEHHO-HAYUYHBbIMH YU€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHbIE
e U3y4eHus: PU3NKU Ha YPOBHE CPeAHEro o01Iero o0pa3oBaHus, MIAHUPYEMbIE
pe3yibTaThl  OCBOCHHMS Kypca (DM3UKHU: JIMYHOCTHBIE, MeETaNpeIMETHBIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3uKe BKIIOYAECT:

+ IUJITAHUpPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKHU HAa Oa30BOM YPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3yJIbTAThI MO T0JIaM O0y4YEeHUS;

« coaepxkaHue ydueOHoro npeameta «duzrka» no rogam oOydeHUs.

®dusnka Kak Hayka o HauOoree OOIIMX 3aKOHAX MPUPOIbI, BBICTyIas B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ] B CUCTEMY
3HaHuM 00 okpyxatoiieM Mupe. LlIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIINA
JUTSl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBICHUM, HM3y4aeMbIX XHUMHEH, OuoIorHel,
dbusnueckoir rTeorpaduert W acTpoHoMue. Mcmomb3oBaHME W aKTHBHOE
NpUMEHEHUE (PU3NUEeCKUX 3HAHUW  ONpenenseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHUM B c(hepe IHEPTETUKU, TPAHCTIOPTA, OCBOEHHUS KOCMOCA,
MOJTyYEHHs] HOBBIX MaTEpHUaJOB C 3aJaHHBIMH CBONCTBaMHU U Apyrux. M3yuenue
(bU3UKM BHOCUT OCHOBHOM BKJIaJ] B JOPMUPOBAHUE €CTECTBEHHO-HAYUHOU KAPTUHBI
Mupa oOydaromuxcs, B (OpMHUpPOBAHME YMEHHN MPUMEHSITh HAYYHBIH METO]
MO3HAHUS MIPU BHITIOJTHEHUU UMH YUYE€OHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca ¢pu3uku AJist ypOBHS CpeHEro 00111er0 00pa30BaHuUs MOJI0KEH
psI uael, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISIETCS JOTHMYECKHU
3aBEPUIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3feiaoB (U3UKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBHKHU.



Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (QU3MNKu
o0benUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBIsieTCA
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. BEE peanuszanus NOpeanojaraeT HUCIOIb30BaHUE
rYMaHUTApHOTO MOTEHIHaNa (PU3UYECKOM HAayKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
(U3UKH C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y SKOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypce duzuku npemnoiaraet 3HakoMCTBO
C MIHUPOKUM KPYTOM TEXHUUYECKUX M TEXHOJOTHUECKUX MPUIOKEHUN H3y4EHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercsi TMOCPEICTBOM BBEICHHUS HJIIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX JKOJIOTUYECKUM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHUH, a TaKxke OOCYX IEHUS
po0JieM pallMOHAIBHOTO TPUPOIOTI0JIH30BAHUS U IKOJIOTUYECKON 0€30MaCHOCTH.

CTep>KHEBBIMU d3JIEMEHTaMU Kypca (DM3MKU HAa YpPOBHE CpeAHEro oOIero
oOpa3zoBaHus SBISIIOTCS (hu3nueckue Teopuu ((popMUpOBaHUE MPEACTABICHUU O
CTPYKTYp€ MOCTPOEHUS (PUBHUECKON TEOpHUH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEJCTABICHUSIX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, AJisl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).

CHUCTEMHO-AESTEILHOCTHBIN MOAX0J B Kypce (PU3UKU peau3yeTcsl Mpexae
BCEro 3a CUET OpraHu3allUd HKCIEPUMEHTAIbHON JAESITEIbHOCTH OO0yYaroluXCs.
J171s1 6a30BOTO ypOBHS Kypca (PU3UKU — 3TO UCIIOIB30BaHUE CUCTEMbI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPATOPHBIX pabOT, KOTOPHIE B IporpamMme
no ¢u3uke OObEAMHEHBI B OOLIMU CIHUCOK YYEHHUYECKUX IMPAKTUYECKUX PadoT.
Brinenenue B yka3zaHHOM TiepedyHe JabOpaTOpHBIX pPadOT, MPOBOAUMBIX s
KOHTPOJISI U OIIEHKH, OCYIIECTBIIAECTCS YyYaCTHUKAaMHU 00pa3oBaTEIbLHOTO IMpolecca
UCXO/sl U3 OCOOCHHOCTEW TUIAHUPOBAHUSA M OCHalleHus kabuHera Quiuku. [Ipu
3TOM OO0O€ecleurBaeTCsl OBJIaJICHHE OOyYarolMMKCS YMEHUSMH TMPOBOJUTH
KOCBEHHBIE HM3MEpPEHUS, HCCIIEOBaHUS 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH U
MMOCTAHOBKY OIBITOB O MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yACISIETCS PENICHUIO pACUETHBIX U KaU€CTBEHHBIX 3a]1a4.
[Ipu 5TOM N71s1 pacuETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3a/1a4u C SIBHO 3aJJaHHOU
(U3MYECKO MOJIENIbIO, TMO3BOJISIIOIIME MPUMEHSATh HW3YYEHHbIE 3aKOHbl U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W UHTETpUpPYs 3HAHUS U3
pa3HbIX paznenoB. JJisi KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJ]aHUS HA
oObsICHEHHE TPOTeKaHUsl (U3UYECKUX SBJICHUNM U TPOILIECCOB B OKpYKarouen
KU3HU, Tpelyroliue BbIOOpa (Qu3MuecKkodl MoJeNnu sl CUTYallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapakKTepa.



B cootserctBum ¢ TpedoBanussMu @I'OC COO k maTepHalIbHO-TEXHUUECKOMY
obOecrnieueHuI0 yueOHOro mpoiiecca 0a30BBIM ypOBEHb Kypca (PU3UKH HA YPOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4daThbCsl B YCIOBUAX MPEIMETHOIO
KaOuHeTa (PU3MKKM WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B xabuHeTe (PU3MKU JOKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [Jisi BBIMOJHEHHUS YKAa3aHHBIX B MporpamMme Mo
(U3MKe YUCHUUECKUX MPAKTUUECKUX pabOT U JEMOHCTPALIMOHHOE 000pYyA0BaHUE.

JleMoHcTpalluoHHOe 0o0opyaoBaHue (HopMUpPYETCS B COOTBETCTBUU C
NPUHLIUIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH U 00OecleYrBaeT IOCTaHOBKY
MEPEUYNCICHHBIX B TporpaMMe 10 (HU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
UCCIIEIOBAHUSI  M3y4YaeMbIX  SIBJICHUW W TPOIECCOB, HMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUICCKUX TIPUMCHCHHH.

JlaGopaTtopHoe 00OpyJIOBaHHE [JI YUYEHHYECKHUX MPAKTUUYECKUX padoT
dbopmupyeTcss B BUJE TEMATHUYECKUX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxca. TeMaTH4ecKue KOMILIEKThI
7a00paTOPHOTO OOOpPYAOBAHMS JOJKHBI OBITh TIOCTPOEHBI HAa KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX W IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE ITU(POBBIX J1abOpaTOpHil.

OCHOBHBIMHU TEJISIMU U3yUeHUS (PU3UKHU B 00111€M 00pa30BaHUU SBIISIIOTCS:

« (opMupoBaHNe HHTEpecCa M CTPEMIJICHUS OOYYaIOIIMXCS K HAyYHOMY
W3YYEHUIO TIPUPOMBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPUYECKUX
CHOCOOHOCTEM;

s pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

« (opMHUpPOBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK PE3YJIbTaTa U3yUEHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

« (QopMupoBaHue yMeHUU OOBSICHATH SIBJICHUS C HCIOJIb30BAaHUEM
Gu3HUeCcKNX 3HAHUI ¥ HAYYHBIX JOKA3aTeIhCTB;

« (dopmupoBaHHE TPEACTABICHUN O poiu (DU3UKH IJIT PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHne 3TUX Leield 00ecleurnBaeTcsl peleHueM CIEeAYoIUX 3a1ad B

MpoIlecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

s MpUOOpPETEHUE CUCTEMBI 3HAaHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKJIIOYAs MEXaHUKY, MOJICKYJISApHYIO (HHU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DPU3HKY H DJIEMEHTHI aCTPOPU3HKHY;

e (dopMHUpOBaHHE YMEHUH TPUMEHITh TEOPETHUUYECCKUE 3HAHUSA IS
oOBbsiCHeHHST (PU3WYECKUX SBICHUW B TPUPOAC H ISl TIPUHSTHS
MPAKTUYECKUX PEIICHUNA B MIOBCETHCBHON KU3HH,



e OCBOCHHE CIIOCOOOB pEIICHUS pPa3IMYHBIX 3a7ad C SBHO 3aJaHHOU
duznueckoii MOMENBI0, 3a/ad, MOAPa3yMEBAIOIINX CaMOCTOSTEIHHOE
co3gaHue GU3NIECKOU MOJICIH, aJIeKBATHON yCIIOBHSIM 3aJ1a4H,

e TIOHUMaHWE (PU3NYECKUX OCHOB W TIPHUHIUIOB JEHCTBHSI TEXHUYCCKUX
YCTPONCTB M TEXHOJOTUYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOITYIO
cpeny;

¢ OBJIQJICHHEC METOJAMH CaMOCTOSTEIHHOTO IJIAHUPOBAHWS WM TPOBEIACHUS
(Gu3HUECKNX SKCIIEPUMEHTOB, aHAIW3a W HHTEPIIPETAIUU WHOOPMAIIHH,
OTIpeIeICHNS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

¢ CO3JaHUE YCIIOBUU JIJISI Pa3BUTHSI YMEHHI MPOEKTHO-MCCIIEIOBATEIHCKOMH,
TBOPYECKOM JEATEIBHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE CpPEIHETO OOIIEro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Henel0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennmaraemeiii B mporpamMme 10 (GU3HKE TEPEUeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€JaeT BBIOOD
MpoBeNCHHsT JTa0OpPaTOPHBIX pPabOT H OMBITOB € YYETOM HHIAWBHUAYaTbHBIX
0COOEHHOCTEN 00yJarOIUXCA.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Pa3gen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUS

®usuka — Hayka o mpupoae. HayuHble METOABI MO3HAHHS OKPYKAKOIIETO
Mupa. Ponb 3xcnepuMenTa U TEOpUH B IPOLIECCE MO3HAHUSA TPUPOABL. DKCIIEPUMEHT
B pusuke.

MogenupoBaHue (QuU3NUECKUX SIBIEHUU U mponeccoB. HayuHbie THIOTE3HI.
®dusnyecKkue 3aKOHbl U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAYYHOW KapTUHBI
MHPA, B TPAKTUUECKON AEATEIBbHOCTH JIIOAEH.

Jlemoncmpayuu

AHanioroBele ¥ 1U(POBBIE H3MEPUTEIbHbIE MTPUOOPHI, KOMIIbIOTEPHBIE
JNATYUKHU.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema otrcuéra. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MATEPUAIbHOW TOYKH, UX NPOEKIMU HA OCU CHUCTEMbl KOOpJHUHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJMHEWHOe nBuxkeHue. ['paduku
3aBUCUMOCTH  KOOpDJMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H TEPEMEUICHUS
MAaTEPUAIBbHON TOUYKU OT BPEMEHH.

CBobOoaHOE TIajieHne. Y CKOpeHrHe CBOOOHOTO MaaCHHS.

KpuBonuneitHoe nBukeHue. J[BUKeHNE MaTEpUAIBHON TOYKH 10 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTh.
Ilepuon u yactora ob6pamieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: CIUJIOMETD,
JIBH>KEHHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIEC MIEPEAAYU.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WUTKOCTPALUMA KHHEMATHYECKUX XAPAKTEPHUCTUK
JBUKEHUSI.

IIpeoOpazoBanue ABMXKEHUM C UCIIOJIB30BAHMUEM MPOCTHIX MEXAaHHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne ABUKEHHS Tena, OPOIIEHHOTO MOJ YIioM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaJeHUsI.

Hanpagnenune ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuyeHne HEpaBHOMEPHOTO JIBHKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMN
CKOPOCTH.

HccnegoBaHnne COOTHOLICHUSI MEXAY IyTAMHU, MPOWIECHHBIMHA TEIOM 3a
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue NBUKEHUS IAPUKA B BA3KON KUIKOCTH.

N3ydenne nBuxeHus Teia, OPOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocutensHOCcTH  l'amunes. IlepBeit  3akoH  HprotoHna.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca rena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa miis
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 1151 MatepuanbHbBIX TOUEK.

3akoH BcemupHoro taroreHus. Cuima Ttsoxectd. llepas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (okosi, ckoybxeHus1, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs! CKOJbXEHUS U cuiia TpeHus nokosi. Koadduuuent tpenus.
Cuna conpoTUBIICHUS MPH IBUKECHUU TEJa B )KUIKOCTH WJIU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TeEA.

MoOMEHT Cuiibl OTHOCUTENBHO OcH BpameHusa. [lneqo cuibl. YcnoBus
paBHOBECHUSA TBEPIOIO TeJIA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPHUMEHCHUE: MOAIIUITHUKH,
JNBH>KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBIIeHNE MHEPLIUH.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIIMUX TEIL.

Bropou 3akon HeroToHa.

N3mepenue cu.

CiioxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOpMalini.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTaJICHUM.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECUs TBEPIOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3yuenue aBuKeHUs OpyCcKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT Ux aedopmarium.

UccnepoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpallCHU.

Tema 3. 3aKkonwvl coxpaneHus ¢ MmexanuKe

NmMnynbc MartepuanbHOM TOYKU (Tena), CUCTEMbl MAaTEPUANIbHBIX TOYEK.
Nmnynbe cWIBl M1 M3MEHEHUE HMITYJbCa TeJld. 3aKOH COXPAHEHUS] HMMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabota cuiabl. MOIITHOCT CHUTHI.

Kunerndeckass sHepruss MaTepuaqbHOM TOYKU. Teopema 00 H3MEHEHUH
KWHETUYECKON SHEPTUM.

[ToreHnmanbHas SHEPTHUSL. [ToTeHmmanbHas SHEPTHUS yIpyro
nedbopMupoBaHHOU NPYyXUHBL. [loTeHIIManbHAs YHEPTHS Tesla BOJIMU3U MOBEPXHOCTH
3emun.

[ToreHmanbHbIE U HENOTCHUHAJIbHBIE CHUJIBI. CBsa3p  paboOTHI
HEMOTECHIIUAIBHBIX CHJI C ©BMEHEHUEM MEXaHUYECKON YHEPTUH CUCTEMBI TE€J. 3aKOH
COXPaHECHUSI MEXaHUYECKOM SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPYXUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa MoTeHIIMATBHON YHEPTUHN B KHUHETUYECKYIO U OOpPATHO.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBSI3U pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOM SHEPTHH
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MoJsiekysipHas GQu3nKa 4 TEPMOJIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. [duddyszus. Xapakrtep HABUKEHUS U
B3aMMOJECUCTBUSA 4YacTUI[ BellecTBAa. MoOAENM CTpPOEHUsS Ta30B, KUJIKOCTEU H
TBEPIBIX TEN U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mmepsl Mosiekyl. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.

TemnoBoe paBHOoBecue. Temneparypa u e€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens  upeampHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HACANbHOTO raza. AOCONIIOTHAs TeMmIepaTypa Kak Mepa
CpeHEel KWHETHYECKON SHEpPruu TEIUIOBOTO JBWXKeHUs dvacTtull raza. lllkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeinpona.
3akoH JlampToHa. M3omporecchl B HACATBHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHE U3OMPOIECCOB: H30TEpPMa, H30X0pa,
nzobapa.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIME HCKPETHOE CTPOEHUE BeElIecTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OnbITel 0 TU(PGY3UH KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mopens onbiTa [lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, WILTIOCTPUPYIOIIas IPUPO1y AaBIEHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHMS UJCAIBHOTO rasa,
M30IPOIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

Ornpenenenue Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HU3MEpPEHUM
00b€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTrO
rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmonnHamuueckasi cucremMa. BHYTpeHHSsIE sHEpPrusi TEpMOJAMHAMUYECKOU
CUCTEMBI U ciocOObI €€ n3MeHenus. KonnuecTBo TemioTel u pabota. BHyTpenHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Ta3a. Buael  Temonepenauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJibHasl TEIUIOEMKOCTh BEIleCTBa.
KonnuecTBo TEIIOTH NpH Temionepeaye.

[lonarue 00 amgmabaTtHOM mponecce. llepBbIii 3aKOH TEpPMOJAMHAMUKH.
[IpuMeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoleccaMm. ['paduueckas
UHTepIpeTanus paboThl rasa.

BTopoii 3axkon TepmoaunHaMuku. HeoOpaTUMOCTh TTPOIIECCOB B MIPUPO/IEL.

TennoBeie  MamwuHbl.  [IpuHUUNBL ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
IIpeoOpa3oBanusi SHEPrHUM B TEIJIOBBIX MammuHax. KoaduumeHT moae3Horo
nerictBus TeruioBor MammHbl. [{ukn KaprHo m ero ko3d@uUIMEHT MOJIE3HOTO
JNeNUCTBUS. DKOJIOTHYECKUE TPOOTIEMBI TEMI0IHEPTETUKHU.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEpPruM Tela MPU COBEPIICHUU PaOOThI: BBUIET
npoOkKu u3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3/yxa, HarpeBanue sdupa B
JTATyHHOU TpyOKe myTEM TpeHus (BUICOJEMOHCTPALINS).

N3meHenne BHyTpeHHEN SHEPTruu (TeMIiepaTyphbl) Teaa Ipu TeIlonepeaaye.

OnbIT 110 a1nabaTHOMY PaCIIUPEHUIO BO3AyXa (OMBIT C BO3YIIIHBIM OTHHUBOM ).

Mogenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, rabopamophuvie pabomuwl

N3mepeHne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecammusie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooGpa3zoBanne u KoHjaeHcauus. Mcmapenue u kureHue. AOCOIIOTHAS U
OTHOCHUTENIbHAS BJIAXHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TemoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUSI.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctaiuioB. Kuakue kpuctamabl. CoBpemeHHble Matepuanbl. [lnaBieHue u
KpUcTaJUTM3anusd. Y ienbHas TerioTta miasieHus. CyOoaumarnusi.

VYpaBHeH#HE TEIIIOBOro OanaHca.

TexHudyeckre yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYEHUS] COBPEMEHHBIX MaTEpPHUAIOB, B
TOM YHUCJIE HAHOMATEepUaliOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoliCTBa HACKIIIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnioco0bI M3MEpEHUsI BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUSI KPUCTAILTMYECKOTO BEIIECTRA.

JlemoHCTpanus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenre 0THOCUTENLHON BIIaXKHOCTU BO3AyXa.

Pa3nea 4. JiekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
DIIeKTpU3aLHNS TEJI. DIEKTPUUECKUN 3apa. J[Ba BUa JIEKTPUUECKUX 3apSAI0B.
[IpoBOIHMKM,  OHWAJIEKTPUKA W TMOJYNPOBOJHHKH. 3aKOH  COXPAHEHHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaaoB. 3akoH KynmoHa. TodeuHbIl 3IIEKTpUUYECKUN 3apsi.
Onektpuueckoe none. Hanpsok€HHOCTh  anexktpudeckoro mnoiis.  [IpuHuun



CYIEPIO3ULIMN JIEKTPUUECKUX MOoJieH. JIMHMM HanpsyKEHHOCTU DJIEKTPUUECKOTO
TOJISL.

Pabora cun anekTpocrarudeckoro moss. ITorenmuan. Pa3HocTh MOTEHIIUAIOB.
[IpOBOTHUKN M AWABIEKTPUKH B BJIEKTPOCTATUYECKOM ToJie. [luanexTpruueckas
MPOHULIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh MIJIOCKOTO KOHJEHCATOpA.
DHEpPrus 3apsSKEHHOT0 KOHAEHCATOPA.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKash 3alllhuTa, 3a3eMJICHHUE DJIEKTPONpUOOpPOB,
KOHJEHCATOp, KOMUPOBAJIbHBIN ammapar, CTPyHHBINA PUHTED.

Jlemoncmpayuu

VY CTpOUCTBO M MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMopenicTBHE HARIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATHYECKAS 3aIIUTA.

JIM3IEKTPUKH B DIIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJTACTUH, PACCTOSAHUS MEXAY HUMH U JUAIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3Mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii 31ekmpuyeckuii moxk. Toku ¢ paznuunvix cpeoax

DIJIEKTPUYECKHN TOK. YCIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [I0CTOSIHHBIN TOK.

Hanpsoxenne. 3akon OMa i1 yyacTKa LEenu.

DIIEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE COIMPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapaIEIbHOE, CMEIIAHHOE COETMHEHNE MPOBOJHUKOB.

PaGora onektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTD
AJEKTPUYECKOTO TOKA.

DIIEKTPOABIKYIIIAsl CHJIA U BHYTPEHHEE CONPOTUBIICHHWE HMCTOYHUKA TOKA.
3akon Oma a1 MoJaHOM (3aMKHYTO#) 5ekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DIJIEKTpOHHAs ~ MPOBOJAUMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKHN TOK B Bakyyme. CBOMCTBA SJIEKTPOHHBIX MTYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 51 MIPUMECHAS MIPOBOJIUMOCTD
noynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTpUYECKH TOK B  pacTBOpax H©  paciiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHUALUS. DIEKTPOIIN3.



DJIEKTpUYeCKril TOK B razax. CaMOCTOSITENIbHBIA W HECAMOCTOSTEIbHBIN
paspsa. Monuus. [1ma3ma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA, DIIJIEKTpOHArpeBaTelIbHbIE MNPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BaKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYTIPOBOJHUKOBBIN JAHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IUIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
TJTONIAIY MOMEPEYHOTO CEUCHUS U MaTepUAIIa.

CmenanHoe COeIMHEHUE MPOBOIHUKOB.

[Ipsimoe wW3MepeHue >IEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCUMOCTH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHL.

[IpoBOAMMOCTB 3AEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSISL MPOBOAMMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3ydyeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenure 3JIeKTPOABUKYILEH CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTUBJICHUS.

Habnronenne anexkrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyLIECTBISETCS C
YYETOM COJAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesxcnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quznueckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUH, JWMHEWHas (yHKIMS,
napaboiia, runep0oia, ux rpadukd U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOCKIIUHU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B XKUBOW mpupone, auddysus, ocmoc,
TEII000MEH >KUBBIX OPraHU3MOB (BUBI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASL MACCA, TEMJIOBBIE CBOMCTBA TBEPABIX TEJI, ’KUJIKOCTEN U Ta30B,



AJIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTHYECKAs  JIUCCOLMALNS,
rajbBaHUKA.

l'eoepaghus: BnaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUXEHUU C HUCIMOJIB30BAHUEM MEXAHU3MOB,
YYET TpPEHHUS B TEXHUKE, MOAUIMIIHUKYN, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET W JIpyTHe€), ABUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUsS] COBPEMEHHBIX MATEPUAIOB, B TOM YHUCIEC HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUHU, DJIEKTPOCTATUYECKAasl 3allluTa, 3a3€MJICHUE >JIEKTPONpPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATPEBATEIIHLHBIE puOOpHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3nea 4. JiekTpoauHaMuKa

Tema 3. Macnummnoe noe. InNeKmpoMazZHUMHAA UHOYKUUSA

[ToctostHHBIE MarHuThL. B3anmoaencTBue NOCTOSHHBIX MATHUTOB. MarHutTHoe
nosne. Bektop maruutHoOM nHAyKiuu. [[puHIKMN Cynepro3suiiu MarHUTHRIX HOJIEH.
Jluanu MarHuTHOM uWHAyKIMU. KapTMHa JHHUNA MArHUTHOW HWHAYKUHHW TOJIS
MMOCTOSSHHBIX MAarHUTOB.

MarautHOe T10J€ MPOBOJHMKA C TOKOM. KapTmHa IHMHUNA WHAYKIHA
MArHUTHOTO TOJS JJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJBLIEBOTO
MPOBOJIHHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTtBue mpoBOJHUKOB C
TOKOM.

Cwita Amnepa, €€ MOIyJIb U HaIlpaBJICHUE.

Cuna Jlopenua, €€ MOIy/b U HaIlpaBJICHUE. [|BUKEHHUE 3apSKEHHON YaCTUIIBI
B OJJHOPOJTHOM MarHUTHOM noJie. PaboTa cumsl Jlopenua.

SlBnenue 3neKTpOMarHuTHOW WHAYKOUH. [lOTOK BEKTOpa MAarHUTHOM
WHAYKOAHW. OIJIEKTPOABIKYIIAS CWIa HWHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe nsnexktpuueckoe IMoje. DIEKTPOABWKYINAS CHJIA WHAYKUAW B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[Ipasuno Jlenua.

NupykTUBHOCTB. SIBIEHME CAMOMHIYKUMH. OJIEKTPOABIKYINAs Cuia
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS MI€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJIS.

B3auMmopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIia Ha MOHBI AJICKTPOJIUTA.

SIBneHrE AMEKTPOMAarHUTHOM MHIYKIWH.

[Ipasuno Jlenna.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIWH.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3ydyeHne MarHuTHOTO MOJIs KATYIIKU ¢ TOKOM.

HccnenoBanue AeiCcTBUS NOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paznea S. KoJsie0anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

Konebarenbnast  cuctema. CBOOOJHBIE  MEXaHMYECKHUE  KoJieOaHWS.
[Mapmonunueckue konebanus. Ilepuon, yactora, amrunTyna u (aza KojaeOaHUU.
[IpyxuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
konebanuil. [IpeBpaiieHue 3HEPTUM NpU rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHbIE KOJEOaHUS B
UJeaqTbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
ANEKTPOMArHUTHBIMU KoJieOanusimu. @Popmyna TomcoHa. 3akoH cOXpaHEHUS
SHEPIr'uU B UJICaIbHOM K0JIeOAaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJie0anusi. Pezonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

ITepemennblii  TOK. CHUHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaNpPSKEHHUS.

Tpancdopmartop. IIpousBoacTBo, nmepegada U MOTpeOICHUE IIEKTPUUECKOU
SHEpPrUH. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJACTBE dJIEKTpodHepruu. KymnpTypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpONCTBA W NPAKTUYECKOE IMPUMEHCHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHHUH JJIEKTPOIIEpeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJyieOATENbHOU CHUCTEMBbI (TIPYKUHHBIN WIN
MaTeMaTUYECKHUI MasTHUK).



HaOnronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habmronenne pezonanca.

CB0OOHBIE NEKTPOMArHUTHBIE KOJIeOaHusl.

OcuuinorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHU) ISl
AIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAMHEHUM PE3UCTOpa, KATYILIKHU
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Monenps TUHUHA JIEKTPONEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabonul

UccnenoBanne 3aBUCUMOCTH TEpUOJa MAJIbIX KOJieOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne nepeMeHHOT0 TOKA B LIETH U3 MOCIEI0BATEIBHO COSAUHEHHBIX
KOHJEHCATOpa, KATYLIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBIE 60IHbL

MexaHnuueckue BOJHBI, ycioBUsi pacmpoctpanenus. llepumoa. CxopocTb
pacrpocTpaHeHus U JyiMHA BoJiHBL. [lomepeuHble W  MOPOJOJIBHBIE BOJHBI.
Nurepdepennus u qudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranusa BektopoB E, B, V B anektpomarautHol BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMIIEHUE, Tosipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTIBI paguoCBsI3U U TeneBuAeHUs. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
paauoNpUEMHHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-meus.

Jlemoncmpayuu

OO6pa3oBanue U pacIpPOCTPAaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHHUK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHS] MEXaHUUYECKUX BOJIH.

Ha0ntonenune nntepdepeHnu 1 Audpakiinu MEXaHUYeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJeOaHU.



NccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, IPEJIOMIICHUE,
nossipusanus, Audpakius, uHTepdepeHIusl.

Tema 3. Onmuka

I'eomeTrpuueckass ontuka. I[IpsimonuHeliHOE pacnpocTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. ToUEeUHBIN HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuil B
IJIOCKOM 3€pKarle.

[Ipenomnenue cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOIIOTHBIM TTOKa3aTellb
npenomiieHusi. IlonHoe BHyTpeHHee oTpaxeHue. [lpenenapHbIi yroa MOJHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus cBeta. CioxHbIN cocTaB 6enoro ceera. L[Ber.

Coluparoire u paccenBaroine JUH3bl. ToHKas TuH3a. DOKYCHOE PaCCTOSIHUE
U ONTUYECKasi Cujia TOHKOW JMH3BI. [locTpoeHne n3obpaxkeHuit B cCOOMparOINX U
pacceuBaromux JuH3ax. Dopmyiia TOHKOM JIMH3BI. Y BEIUYEHUE, 1aBAEMOE JTUH30M.

[Ipenens MPUMEHUMOCTH TEOMETPUUECKONU ONITUKH.

BonnoBas ontuka. Wurepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUST MaKCMMyMOB M MHHUMYMOB B HHTephEpEHIUMOHHON
KapTHHE OT JIBYX CUH(Aa3HBIX KOTEPEHTHBIX HCTOUHHUKOB.

Hudpaknus cBera. JudpakuuonHas pemeérka. YcIoBUE HAOIIOIEHUS
[JIABHBIX ~MaKCUMyMOB TIpM  NAaJE€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsspusanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MNPOEKIMOHHBIM ammapar, MHKPOCKOI, TEeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIIMOHHAS pEIIETKA, TOJISPOUSI.

Jlemoncmpayuu

[IpsiMmonuHeiiHOEe pacnpocTpaHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETA.
Onrtuueckue npudopsI.

[TomHOE BHYTpEHHEE OTpakeHue. Mojens CBETOBOA.

UccnenoBanne cBOMCTB N300pakeHUM B TMH3aX.

Monenu MUKPOCKOIA, TEJIECKOTA.

Habnronenne narepdepeHum cpeTa.

Habmronenne nudpakuuu cBeTa.

Habnronenne qucnepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKY.

Habnronenne monsipruszaium cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabonvl

N3mepenue nokazaresns npeaoMIeHUs CTeKIIa.



UccnenoBanne cBOMCTB N300pakeHUM B TMH3aX.
Habnronenne aucrepcuu cBeTa.

Pa3nesn 6. OCHOBBI CrIeHIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['panuLIBI IPUMEHUMOCTH KJIACCUUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BaKyyME,
NPUHIIMI OTHOCUTEJIBHOCTH DWHIIITEHHA.
OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpaIllCHUE
JUTUHEL.
DHEPrusi U UMITYJIbC PETATUBUCTCKON YaCTHULIBL.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKOM YaCTHUIIbl. DHEPrus
MTOKOSI.

Paznen 7. KBantoBas ¢puszuka
Tema 1. dnemenmovt KGAHMOBOU ONMUKU
®otonbl. Dopmyina [lnanka cBsa3u s3HEepruu PoToOHA C €r0 YaCTOTON. DHEprus
Y UMITyJIbC (POTOHA.
OtkpeiTue u uccinenopanue horodpdexra. OnbiTel A. I'. CtonmeroBa. 3aKOHBI

dboroaddexra. YpaBuenue JiHmreitHa nis Gpotoaddexra. «KpacHas rpanuna»
dhotordexra.

JlaBnenue ceeta. OnwiThl I1. H. JIeGenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M NPAKTUUECKOE MpPUMEHEHUe: (HOTOIIEMEHT,
dboTomaTumK, coIHEUHas ObaTapesi, CBETOIUO.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTod(deKTa.

Creronuo.

Conuneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopraa mo paccesHuio o -4acTHII.
[Lnanerapnas mopens aroma. Iloctymarel bopa. M3nydenune wu mnormoumieHue
(OTOHOB MpU TEpPexojie aToMa C OJHOTO YPOBHS JIHEPrUM Ha Apyro. Buasl
criekTpoB. CIEKTp YPOBHEM 3HEPTrUU aTOMa BOJIOPO/IaA.

BosHoBbIe cBolicTBa yacTull. Bonnsl ne bpoitnsa. KopmyckynsipHO-BOTHOBOM
Ty aJTU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUCHHE.

TexHudyeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Monens onbiTa Pesepdopaa.

Onpenenenue IIMHBI BOJHBI JIa3epa.

HaOnronenue nuHeHYaThIX CIEKTPOB U3TyUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKAa3bIBAIOIINAE CIO0XKHOCTh CTpoeHUd sapa. OTKpbITHE
panuoaktuBHOCTU. OnbITH Pezepdopaa o onpeaeneHunio cocraBa paJuoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BuusiHue
PaIUOAaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHA W HeWTpoHa. HykionHas monens snpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino sapa. M30tomnst.

Anbda-pacnaz. DNEKTPOHHBIN M MO3UTPOHHBIM Oera-pacman. ['amma-
n3Iy4dyeHue. 3aKOH paau0aKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHblie cuibl. [ledext maccsl sapa.

Slnepnblie peakuuu. /leneHne u CUHTES AAED.

Snepupiii peaktop. TepmosimepHbiid cuHTe3. [IpoOGaeMbl W TEPCHEKTUBHI
AIEPHOMN IHEPrETUKU. DKOJIOTMUECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOIOACHUS U PETUCTPAIIMU FJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMoJielcTBUs. EquHCTBO pusnueckoil KapTUHBI MUpA.

TexHUYeCcKHne yCTpOMCTBA U MPAKTUYECKOE IMTPUMEHEHHUE: NO3UMETP, KaMmepa
Bunbcona, siaepHbliil peakTop, arToMHast 6oM0a.

Jlemoncmpayuu

CUYE€TUMK HOHUBUPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Dtanel pa3BUTHUS aCTpOHOMUU. [[puKiiagHOe 1 MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMHH.

Bun 3BésmHoro Heba. Co3Besnusi, spKUe 3BE3MbI, IUIAHETHI, UX BHUIWMOE
JBH)KEHHE.

CosiHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTb. Mcrounwk sHeprun ConHiia W 3BE3N.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. [[narpamma «CHEKTpajbHbIM KiIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBHOCTA. BHYTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKIACHUN W 3BoJIIonMK CoyHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxenue CoaHna B
lNanaxtuke. Tunsl ramaktuk. PaguoranakTukyu U kBasapbl. YEpHBIE OBIPHI B AIpax
rajJaKkTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Pazoeranve rajakTuk.
Teopus bonbuioro B3peiBa. PemmkToBoe usirydyeHue.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie npo6aeMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCMHOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN ISl ONPE/IeNICHUs] TIOJIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usA CeBEPHOIO MOJIYIIAPHUS U IPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHel, miuanet, Mieunoro Ilyru.

O0o0mamwiee NOBTOPeHHUE

Ponp ¢Qusuku u acTpoHOMUH B IKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COIIMATILHOM M 3TUUYECKOU cepax NesaTeIbHOCTH YeI0BEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOU Hay4yHOU KapTHHE MUpPa, POJib (U3UUECKON TEOPUH B
dbopmMupoBaHUM TIPEACTaBICHUM O (HU3UYECKON KapTUHE MUPA, MECTO (PU3UUYECKOU
KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAYyUYHBIX
MPEACTaBICHUHN O IPUPOIE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCylIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMM MaTE€MAaTHKH,
OMOJIOrUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonusimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHHE, HAay4yHbIM (akT, rumore3a, Quanueckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pemieHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIHUH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIUMN, NpPU3HAKK TMOJO00US TPEYroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u oobeéMa Tel.

buonocusn: >nexTpuyeckue SBICHUS B KUBOW MpUPOJE, KoyieOaTelbHbIC
JIBHWO)KEHHUS B )KMBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KUBOUW MPUPOJE, TEHCTBUE
paanauy Ha )KUBbIE OPTaHU3MBL.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAST CTPYKTYypa TBEPBIX
TeJ, MEXaHU3MbI 00pa30BaHUsl KPUCTALTNYECKON pelIETKU, CIEKTPATIbHBINA aHAIN3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX Py,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUI.

Texnonoeua: JHMHUM DIEKTpONEpEnad, TIEHEpATOp IEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENb, WHAYKUIHOHHASA I1€4b, pajaap, PaguoONpUEMHUK, TEIEBHU30D,
anTeHHa, tenedon, CBU-meub, MpPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA HPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «®Dusnka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHus (0a30BbI YPOBEHB) JAOJKHO OOECIEUUTH JTOCTHKEHHE CIIETYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3YyJbTAThl OCBOCHUSI yUeOHOro npeaMera «Pu3nKa» TOTKHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXIEHHH, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIECTBa, pacIIMpEeHHE >XU3HEHHOTO
ONBbITa U OMbITA ACATEIBHOCTHA B MPOIECCE peaanu3aliid OCHOBHBIX HAIlpaBICHUN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3ULIMKU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE  TPAJULIMOHHBIX  OOIIEYETOBEYECKHUX T'yMaHUCTUUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaxJaHCKOIO
o0l11ecTBa, y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHu3alluy;

YMEHUE B3aUMOJEHUCTBOBATH C COLMAIbHBIMA UHCTUTYTaMH B COOTBETCTBHH C
ux QYHKIUSMHA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IaTPHOTUYECKOT0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH POCCUUCKOM TPk IaHCKON UACHTUYHOCTH, TATPHOTHU3MA;

LIEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUHYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIC B
NESTEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIyIIErO;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKJIKOUYAsl SCTETUKY HAYyYHOTO TBOPYECTBA,
MpUCyIIero GuU3nyecKoil HayKe;

5) Tpy10BOr0 BOCIIMTAHMS:



HMHTEpEC K pa3inu4HbiM cdepaM MpodhecCHOHAIBHOU NESTeNbHOCTH, B TOM
YHUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun 1 peanru30BbIBATh COOCTBEHHBIC JKU3HEHHBIE TLJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JACTH
(hU3UKU Ha TIPOTSIKEHUHU BCEH KU3HU,

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh SKOJIOTHYECKOW KYJIbTYphl, OCO3HAaHHE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MPoOIeM;

IJIAHUPOBAHHUE U OCYUIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHUS LIeJIeld YCTOMYMBOIO pa3BUTHSI UEJIOBEUECTBA;

pacuiMpeHre OmbITa JEATENbHOCTH HKOJOTMUECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) IeHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHHUE I1IEHHOCTH HAy4YHOU JIeITelIbHOCTH, TOTOBHOCTH B Mpoliecce
M3y4eHUs] PUBUKU OCYIIECTBISATH MPOCKTHYIO U UCCIE0BATENbCKYIO AESTEIbHOCTD
WHJIMBUAYAJILHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE NelcTBUS
Bba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENFHO  (OPMYJIHpOBaTH U aKTyaJU3UpoBaTh  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEAETATh LIETU JEeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKCHHS;
BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHUBOPEYHS B  paccMaTPUBAEMBbIX
(bU3NYECKUX SIBICHUAX;
pa3pabaTeiBaTh IUIaH PEIICHHUS MPOOJIEMBI C YYETOM aHaIn3a WMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEPUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBHI B J€SITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TOCIEACTBUN ACSITENbHOCTH;
KOOPAMHHUPOBATH U BBIMOJIHATH paObOTy B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJCHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOIIEM.
Ba3oBble uccienoBareabckue A1eiCTBUS:
BJIQ/IETh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHSATHSAMH W METOJaMHU
($u3NYeCcKoi HayKH;



BJIaJIETh HaBBIKAMH YU€OHO-UCCIIEI0BATEIBCKOU U MPOEKTHOU JIEATEIIbHOCTH
B 001acTu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB pelleHus 3ajay (PU3UUecKoro cojiep KaHusi, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BJIQJIETh BHJAAMHU JCSITEIBHOCTH IO TOJYYEHUI0O HOBOIO 3HAHUS, €ro
UHTEpIIpETaluy, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYyalusX, B TOM YUCJIE IPU CO3JJaHUU YUEOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;

BBIABJISITh TNPUYMHHO-CJIEJACTBEHHBIE CBSA3M U AaKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUs, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTebCTBA CBOUX
YTBEPKIEHUM, 3a71aBaTh MapaMETPbl U KPUTEPUU PEILICHHUS;

aHaJTU3UPOBaTh TMOJYYEHHBIE B XOJE€ pELICHUs 3aJaud Pe3yibTaThl,
KPUTHYECKU OIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSX;

CTaBUTh U (HOPMYIUPOBaThH COOCTBEHHBIE 3aJayd B 00pa30BATEIIbLHOM
NESATeNbHOCTU, B TOM YHUCIIE MIPU U3YUYECHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCHUTh 3HaHMUS MO0 (u3uke B MPAKTHUYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMEeTh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJIEH, TIPE/IJIaraTh OPUTMHAIIBHBIC MOXO0/Ibl U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PELICHUS.

Pabora ¢ unpopmanmeii:

BJIaJICTh HaBBIKAMH TMOJYy4YEeHUS MH(MOpMaUu (PU3HUYECKOrO COAEpKaHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIISATh IOUCK, aHalu3,
CUCTEMATH3alMI0 M MHTEPNPETANUI0 WH(POpPMAIMU Pa3IMYHBIX BUIOB U (HOopM
MIPEJICTABIICHHUS;

OIICHUBATH JIOCTOBEPHOCTh HH(OPMAIIUH;

UCIIOJB30BaTh  CpPEACTBA  HMHPOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aIMOHHBIX
3a7a4 ¢ COOII0ICHNEM TPEOOBaHMI S3PTOHOMUKH, TEXHUKH 0€301MaCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBBIX M ITUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOM
0e30IMacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COACpPKAHUS B Pa3IUUYHBIX ¢dopmaTax C
y4ETOM Ha3HAYEHUs MH(OPMAILINK U 1IEJIE€BON ayJUTOPUH, BbIOMpasi ONTUMAILHYIO
dbopmy npencTaBiIeHUs U BU3yaIu3aluu.

KoMMyHUKAaTHBHBIE YHHUBeEpPCaJIbHbIE Y4eOHbIe IelCTBHS:
OCYILIECTBIISITH OOIIIEHUE HA ypOKaxX PU3NKU U BO BHEYPOUHOU JESATEILHOCTH;
pacrio3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldid U  cMsr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJCTB;

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThI;

BBIOMpaTh TEMaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UJieHa KOJIJIEKTUBRA;

MPUHUMATh II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHUIO: COCTaBISATh IUIAaH JACHCTBHIA,
pacrpenensTh pojid ¢ YY4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOU pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAk J0T0 YYaCTHUKA KOMAH/Ibl B OOIIIUIA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMPOEKTHI, OLEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTHMHAJIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJCHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHble yHUBepPCcaJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanmus:

CaMOCTOSITENILHO OCYIIECTBIISATh MO3HABATEIBHYIO NESITEIBLHOCTh B 00JIaCTH
(U3UKM U aCTPOHOMUH, BBISIBISATH MPOOIEMBI, CTaBUTh U (POPMyIUpOBATH
coOCTBEHHEIC 3a/a4H;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPAKTUYECKOU pabOThl C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIA;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOIo MpeIMeTa Ha OCHOBE JIMUHBIX MPEATOUTECHHUI;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 34 PEIIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIULIHUH B 00JIaCTH
(U3UKH, MOCTOSTHHO MOBBINIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIM YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBHI B NIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISM;

BJIaJICTh ~ HAaBBbIKAMU  MO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX TIPOILIECCOB, UX PE3yJbTAaTOB U
OCHOBaHUIM;

UCIIOJIB30BaTh NMPUEMBI pedieKCUM JJisl OLIEHKH CUTYyallid, BRIOOpa BEpPHOIO
pelieHus;



YMETh OIIEHWBATh PHUCKU W CBOCBPEMEHHO TNPUHUMATH PEIIEHUS IO WX
CHUXCHHUIO;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJbTaTOB
TeSTENHHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJIbTaTOB
TeSTENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporiecce moCcTmKeHNS TNIHOCTHBIX PE3YIbTATOB OCBOCHUS ITPOTPAMMBI 110
¢duzuke NI YpPOBHS CpelHEro ooOmero oOpa3oBaHus Yy OOydaromuxcs
COBEPIIIEHCTBYETCS OMOIIMOHAIILHBIN WHTEJUICKT, MIPEAMOJIarafo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOIIMOHAILHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQEPHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPHUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIOCOOHOCTh aNalnTUPOBAThCA K
AOMOIMOHAILHBIM U3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIINH, BKIIOYAIONIEH CTpEMJICHHE K JTOCTHKCHUIO LEeTH U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE EHCTBOBATH HWCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MIOHUMATh AYMOITMOHAIBHOE COCTOSHUC
IpYTUX, YYUTHIBATH €r0 TPH OCYIIECTBICHHH OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO M COMIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIFOYAIOIINX CITOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K koniry o6yuenus B 10 kiaacce npeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
MaTepualibHas TOYKa, MHEpPLUAIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENO,
WJICAIBHBIN Ia3, MOJEIHN CTPOCHUS Ta3oB, KUJIKOCTEH M TBEPABIX TEI, TOUCUHBIN
ANEKTPUUYECKUH 3apsi/i PU pelIeHUH PU3NUECKUX 3a/1au;

pacro3HaBaTh (PU3HYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSIMOJIMHENHOE ABUKEHHUE,
CBOOO/IHOE TAJICHUE TeJ, BHXKEHUE MO OKPYKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, auddys3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TE,
M3MEeHeHHe o0bEéMa TeJl MpHU HarpeBaHUU (OXJIAKJICHHUH), TEIUIOBOE PaBHOBECHE,
UCIIapeHHe, KOHJEHCAIMs, IUJIABIICHUE, KPUCTAIIU3AIUs, KUIEHHUE, BIAXXHOCTb
BO3/1yXa, MOBBIIICHUE JIaBJICHUS ra3a MpPHU €r0 HarpeBaHUM B 3aKPHITOM COCYJE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUA Ta3a B M30MpOIleccax, AJIEKTpU3alus Tell,
B3aNMOJICHCTBUE 3aPSA/I0B;

OMUCHIBATh MEXAHUYECKOE JIBMIKEHHUE, UCMOJNB3Yysl (DU3NUYECKUE BEIUYUHBIL:
KOOpAMHATa, MyTh, NEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tejia, Cuia,
UMITYJIbC Te€Jla, KHHETUYeCKasi SHEpPrus, MOTEHIHAIbHAS YHEPIusi, MeXaHu4decKas
paboTa, MexXxaHWUYECKass MOIIHOCTh; MpPU OMNUCAHUU TPABUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HCHOJIb3YEMbIX BEJIWYUH, UX OOO3HAUYECHUS W EIUHHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMYHUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCTONB3Yysl (U3MUYECKUEe BEJIWYMHBI: JaBJIEHHE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYEeCKasi PHEPTUsl XaOTUUYECKOTO JIBHXKEHUS MOJEKYJ, CPEIHEKBaJIpaTUyHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSS SHeprus, padbora rasa,
KO3(pGUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JABUTATENS; MPU OMUCAHUU
MPaBWJIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIUYUH, UX
0o0O3HaYeHUsT U EIUHUIBI, HAXOJUTh (QOPMYJbI, CBA3BIBAIOIIME JaHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
saBJ€HUs (TIPOLIECCHI), UCTIONB3Ys (DU3UUYECKUE BEIUUYUHBI: DJICKTPUUYECKUM 3apsij,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIUAI, PA3HOCTh MOTEHIUAJIOB;
MpU OMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICIT HCHOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYCHUS] U EJUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE
TAHHYIO0 (PU3MYECKYIO BEIUYUHY C IPYTUMU BEIMYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U TIPUHIMUIIBL: 3aKOH BCeMUPHOTro Tarotenus, I, I u III 3akonsr HeroTOHA,
3aKOH COXPAHEHMS MEXAHUYECKOW DHHEPruM, 3aKOH COXpPaHEHUs UMIYJIbCa,
MPUHLNN CYNEPHO3ULIUA CUJI, TPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCu€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpeHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JBUKEHUS MOJIEKYII C
a0COJIFOTHON TeMmmepaTypoi, MEPBbII 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOro 3apsiga, 3akoH KyioHa, mpu 3TOM pas3iuyarh CJIOBECHYIO
(GbOopMYyJIMPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHUE M YCIIOBHS (TPaHMUIIbI,
00J1acTH) IPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE MPUHIIUIIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3inyarh yCIOBUS WX O€30MACHOIO UCMOJb30BAHUS B OBCEIHEBHOM
KU3HU;

BBITIOHATh AKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEpPEHHM, MpU 3TOM
dbopmynrpoBaTh IpodiaeMy/3aaady U TUIOTE3y yUeOHOr0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEIJIOAKEHHOT0 000pYA0BaHUS, TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMANBHBIA CIOCOO M3MEPEHHUS U HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
WCIIOJB30BaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(bUKCHUPOBATH PE3YJIbTATHI MOTYUYEHHOU 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BUJIE
Ta0auIl U rpaduKoB, JAeNIaTh BHIBOABI 10 PE3YIbTaTaM HCCIIEI0BAHUS;

coboAaTh npasuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro JSKCIEpUMEHTA, Y4YEeOHO-HUCCIEOBATEIbCKON W TMPOEKTHOM
JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1a00PATOPHOTO
o0opynoBaHus;

pemiath pacuéTHbIE 3a7a4d C SBHO 3aJaHHOM (U3UYECKOW MOJEIBIO,
UCIIONB3Ysl (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1aud
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEO0OXOo/IMMbIe IJisl €€ pElIeHUsl, MPOBOJUTh PAcCUYEThl U OLICHUBATH PEaJTbHOCTH
MOJIY4YE€HHOT0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aud: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3ndecKue SABICHUS,

MCIIOJIB30BaTh MPHU PEIICHUH YU€OHBIX 33/1a4 COBPEMEHHBIE MHPOPMAITUOHHBIE
TEXHOJIOTUU ISl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U MPEACTaBICHUS
y4eOHOM ¥ Hay4HO-MOMYJSIpHOM HHGOPMAIMU, TMOJIYUYEHHOM W3 Pa3IUyHBIX
HMCTOYHUKOB, KpUTUYECKHU aHATU3UPOBATH MOJIy4aeMyto HH(GOPMAIIUIO;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DUZUKOB B
pa3BUTHE HAYKHU, O0BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHUM;

MCIIOJIB30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MOBCEIHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpHU OOpallleHHH C TPUOOpaMH U TEXHUUYECKUMU
yCTpOMCTBaMH, AJIsl COXPAHEHUS 3J0POBbSl U COOJIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;



paboTaTh B Tpynmne C BHIIOJHEHUEM pA3IMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, pPalMOHAIBHO paCHpenesaTh OO0S3aHHOCTU U
IJIAHUPOBATH ACSTEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCcMaTPUBAEMOM MPOOJIEMBI.

K koHy 00yuenus B 11 kj1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojab U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKOW NESITEIBbHOCTU JIOJEH, LETOCTHOCTh U €IUHCTBO
(bu3nYeCKO KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YYEHHBIX (DU3UYECKUX MOJEINEH:
TOYEYHBIN AJEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbIH UCTOUHUK CBETA, SJIepHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO siipa MpU pelieHUur (U3NIECKUX
3a/;ay;

pacrio3HaBaTh (pU3UYECKUE SIBICHUS (TMPOILECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JIEKTPOJAVMHAMUKHU M KBAHTOBOW (PU3UKU: AJEKTpUUYECKasi MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJCHCTBUE
MAarHuTOB, JJICKTPOMarHuTHAas WHAYKUUS, JACHCTBHE MArHUTHOrO TIOJNS Ha
MPOBOAHUK C TOKOM U JIBIXKYIIUMCS 3apsifl, AJEKTPOMArHUTHbIE KOJIEOAHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacCHpOCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
untepdepenius, Audpakius U ToJSpU3alUs  CBETa, JAUCIEPCUSl CBETa,
dhotornexkrpuueckuii 3pdext (hotordPdexT), cBeToBOE TaBiIeHNE, BO3HUKHOBEHUE
JUHEWYaTOro CHEeKTpa aTromMa BOJIOPOJia, €CTECTBEHHass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEIIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3UYHBIX  Cpel) U
AJIEKTPOMArHUTHBIEC SIBJIIEHUS (MPOIECCHI), HUCMHOJb3ys (PU3UUYECKUE BEIMYHUHBI:
ANEKTPUUYECKUHN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HAIPSIKEHHUE, AIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoJsi, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MATrHUTHOTO IMOJEeH, MEPHOoJl M YacToTa
KoJiebaHU B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOKa B Mpolecce
rapMOHUYECKUX OSJIEKTPOMATHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs] CHUJIa JUH3bI, IPU ONHUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAUYeHUST W €JAUHUIIbI, YKa3bIBaTh
(dhopMyJibl, CBSA3BIBAIOIIKE TAHHYIO (PU3MUECKYIO BETUYUHY C IPYTUMU BEIUUYNHAMU;

OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SBJICHUS M MPOLECCHl, HCIOIb3YS
(¢u3nYecKre BEIUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (DOTOHA, MEPUOJI TOIypaciiajia, SHEPTUsl CBI3U



aTOMHBIX SIJIEp, NpPU OMUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMBIX BEIIMYMH, UX OOO3HAUECHHS M EIUHUIbI, YKa3bIBaThb (POPMYIIHI,
CBSI3bIBAIONINE JAHHYI (DU3UYECKYI0 BEIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAUEHUE (PU3NUECKOIN BETUYUHBI;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBLHOTO U MapaJIEIbHOIO
COEIMHEHUs TMPOBOJHUKOB, 3akoH J>koyns—JIeHIla, 3aKOH 3JIEKTPOMarHUTHOU
MHIYKIINH, 3aKOH MPSMOJUHEHMHOTO PacrpoOCTpaHEHUsI CBETA, 3aKOHBI OTPaKeHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OMHINTelHa st (hororddexra,
3aKOH COXPAHEHUs JHEPTyU, 3aKOH COXPAHEHUsI UMITYyJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUs MacCOBOTO 4ucla, MocTylathl bopa,
3aKOH paJlMOAaKTUBHOIO pacmnaja, pu 3TOM pa3indyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUA (TpaHULbI, O00JIACTH)
MPUMEHUMOCTH;

OMPENENATh HAMIPABICHHE BEKTOPA UHIYKIIMH MAarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CUJIbI AmIiepa u cuisl JlopeHna;

CTPOUTh M ONHUCHIBATH H300paKEHHE, CO37AaBAEMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3UUYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynrpoBaTh NpodiaeMy/3aaady U TUIOTE3y y4eOHOro SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEAJIOAKEHHOT0 000pYA0BaHUS, TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh PSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUS U HCMOJb30BAaTh HM3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN H3MEPEHHUII;

HCCIIEIOBATh 3aBUCUMOCTH (DU3NYECKUX BEJIMYHUH C UCIIOJIH30BAHUEM MPSIMBIX
M3MEPEHUN: TMPU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHpPOBATH pe3yJIbTAaThl
MOJIyYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIUIl U TPaduKOB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNUS;

coboAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro HSKCIEpPUMEHTAa, Y4EeOHO-HUCCIENOBATEIbCKON W MPOEKTHOM
JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1aOOPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3ada4d C SBHO 3aJaHHOM (DU3MYECKOM MOJETbIO,
UCIIOJB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu
BbIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEO0OXOo/IMMbIe IJisl €€ pelIeHUs], MPOBOJUTh PAcCUYEThl U OLICHUBATH PEATbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUsI (PU3NUECKON BEIIMUUHBL;



peraTh KaueCTBEHHBIE 331Ul BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
IIEMIOYKY PACCYXKICHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(dbu3ndecKue SABICHNUS,

MCITOJIB30BATh ITPH PEIICHUH YUYESOHBIX 3a/1a4 COBpPEMEHHBIC MH(OPMAIIIOHHBIE
TEXHOJIOTHH [IJISl TIOWCKA, CTPYKTYPUPOBAHWS, HHTEPIIPETAIIUN U TPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISIPHONH WHGOPMAINK, TOTYYEHHON W3 pPa3IHYHbBIX
WCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOTydaeMyto HH(POpMAIIHIO;

OOBSCHATh TPUHIUIIBI JEHCTBUS MAaIIWH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, Pa3iINdaTh YCIOBHS MX 0€30MacCHOTO MCIOJIL30BAHMS B TIOBCEIHEBHOU
KU3HU;

MIPUBOJNUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

HCITOJIB30BATh TEOPETUICCKUE 3HAHMSI 110 (U3HMKE B TIOBCETHEBHOM KU3HU JIJIS
oOecrieueHusi 0€30MaCHOCTH TMpPHU OOpaIllEHHH C TPUOOpPaMH U TEXHUYECKUMU
YCTPOUCTBAMH, JJII COXPAHECHUS 3OPOBbSI M COOIOICHUS HOPM SKOJOTHUYECKOTO
MOBEAECHHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B TpYyIIe C BHINOJHEHUEM pPa3UYHBIX COIHMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIEI, PalUOHATBHO pACHpEeNeNsiaTh OOS3aHHOCTH U
MJIAHUPOBATH JCSITEIIBHOCTh B HECTAHIAPTHBIX CUTYAIlUSIX, aJIeKBaTHO OIICHUBATH
BKJIQJT K&KJIOTO U3 YIACTHUKOB TPYTIIHI B PEIICHUE paCCMaTPUBAEMOM TTPOOTIEMBI.



No /1

HanmenoBaunue

pa3ziesoB U TeM
y4eOHOTO
npeaMeTa

KomnnuecTBO
JacoB

[IporpammMHoOe conepxanue

OcCHOBHBIC BUJIBI ACATEIHPHOCTH
oOyyJarommxcs

Pazpen 1. ®usnka u MeTOIBI HAYYHOT O MO3HAHUSA

1.1

dusuka u
METO/IbI

HAy4YHOT'O
MO3HAHUS

dusznka — HayKa O IPUPOJIE.
HayuHble MeTOABI NO3HAHUSA
OKPYXaIUIEr0 MUPA.

Poub sxcriepuMenTa u teopun

B MPOILIECCE MO3HAHUS TPUPOIBI.
DKCIEepUMEHT B (hU3UKE.
MopenupoBanue Gu3znIecKux
ABJICHHUI U TTpoueccoB. HayuHble
rurnotres3bl. DU3n4ecKue 3aKOHbI U
TeopuH. ['paHHIBI TPUMEHUMOCTH
¢dbuznyeckux 3akoHoB. [IpunHimn
COOTBETCTBHSI.

Ponw u Mecto puzuku
B () OPMHUPOBAHUN COBPEMEHHOM

N3ydyeHnne Hay4yHBIX
(AMIUpPUYECKUX U
TEOPETHYECKHUX ) METOI0B
MO3HAHUS OKPY>KAIOIIET0 MUpA.
OO0cyxneHue rpaHuL
NPUMEHUMOCTH (PU3NYECKHUX
3aKOHOB U Teopuil. PaboTa B
rpynne no noAroToBKEe KOPOTKUX
COOOIIEHUM O POJIK U MECTE
(U3HKHU B HAyKE U B
PaKTUYECKOH AESITEIbHOCTH
JOACH.

JleMOHCTpanust aHAJIOTOBBIX U
1TU(GPOBBIX U3MEPUTEIBHBIX




HAay4YHOU KapTHUHBI MUDpA,
B IIPAKTUYECKON NEATEIBHOCTH
NI (S) 71

puOOPOB, KOMIBIOTEPHBIX
TaTYUKOB.

OcBoeHHE OCHOBHBIX MTPUEMOB
paboThI ¢ UG pPOBOH
naboparopueit o ¢pusuke

Hroro no pazneny

Pazpgen 2. MexaHuka

2.1 Kunematuka

MexaHn4yecKkoe JBHKEHHUE.
OTHOCHUTENTLHOCTh MEXaHUYECKOTO
nBkeHus. CucreMa oTcuéra.
Tpaextopus.

[lepemetienne, CKOPOCTh (CpeHsIs
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U

YCKOPEHUE MaTEpUAIbHON TOUKH,
UX MPOEKIUH HA OCU CUCTEMBI
koopauHat. CioxxeHue
MEPEMENICHUHN U CIIOKEHUE
CKOPOCTEMN.

PaBHOMEpHOE ¥ pAaBHOYCKOPEHHOE
MPSAMOJIMHEWHOE IBUKECHUE.

['paduku 3aBUCUMOCTU KOOPJMHAT,

CKOpPOCTH, YCKOPEHHUS, IyTH U

[IpoBenenue 3xcniepruMenTa:
M3y4YECHUE HEPABHOMEPHOTO
IBUKEHUS C LEJIbIO ONIPENEIICHUS
MI'HOBEHHOU CKOPOCTH;
UCCIIEIOBAHUE COOTHOLLIEHUS
MEXAY ITYTSIMHU, TPONICHHBIMU
TEJIOM

3a MocJieI0BaTeNIbHbIe PaBHbIC
MPOMEXKYTKHA BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBUKEHUU

C Ha4aJIbHOM CKOPOCTBIO, PABHOM
HYJIIO; U3yYCHUE ABUKECHHUS
IapuKa B BA3KOU XKUJIKOCTH;
M3YUYCHHE IBUKEHUS Tela,
OpOIIEHHOTO0 TOPU3OHTAIIBHO.
OOBsicCHEHHE OCHOBHBIX




MEepEMENICHHS MATEPUATIBHON TOUKHU
OT BPEMEHU.

CBoOogHOE najieHre. Y CKOpeHue
CBOOOJHOTO Ma/ICHHUS.
KpuBonuHeiHOe 1BUXEHHE.
JIBr>KeHEe MaTepualbHON TOUKH 1O
OKPY’KHOCTH C IIOCTOSTHHOM 1O
MOJYJIFO CKOPOCTBIO. YTJI0Bas
CKOpPOCTb, JINHEWHASI CKOPOCTb.
[lepuon u yactora oOpalieHusl.
LleHTpOoCTpEMUTEIBHOE YCKOPEHUE.
TexHuueckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHE!
CHUAOMETP, IBM)KEHHE CHAPSAJIOB,
LEMHbIE U peMEHHBIE Nepelaun

MPUHIIUIIOB ICHCTBUS
TEXHUYECKUX YCTPOMUCTB, TAKUX
KakK: CIIUJIOMET], LIEMTHbIE U
PEMEHHBIE NTEPENAYN IBUKCHUS,
U yCJIOBUI X 0€3011acCHOI0
HCIMOJIb30BaHMUs B IOBCEHEBHOM
KU3HHU.

Pemenue pacu€THbIX 3a1a4 C
SIBHO 3aJJaHHOM (hPHU3UUECKOM
MOJIENBIO

C UCIOJIb30BAHUEM OCHOBHBIX
bopmys1 KHHEMAaTUKH.
[TocTpoenue u ananus rpadukos
3aBUCUMOCTEN KHHEMATUYECKUX
BEJINYMH OT BPEMEHHU

JUTSl pPABHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSMOJIUHEUHOTO IBUKEHUS.
Pacno3naBanue pusnyeckux
SBJICHUN B YUYEOHBIX OMBITaX U
OKpY’KalOIEH KU3HU:
PaBHOMEpPHOE U
PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBHXKEHUE,
CBOOOJIHOE TTaJIcCHUE TeJl,
JBUKEHHE TI0 OKPYKHOCTH.

Omnurcanrue MEXaHUYECKOTO
JIBMOKEHUS C UCIIOJIB30BAHUEM




(U3UYECKUX BETUYMH:
KOOpAUHATA, MyTh,
nepeMeIIeHle, CKOPOCTb,
yckopenue. Pabora B rpynmnax
MpU TJIAHUPOBAHUHU, IPOBEICHUN
Y UHTEpIIpETallUU Pe3yJIbTaTOB
OTBITOB U aHAJIN3E
JOTIOJIHUTENIbHBIX UCTOYHUKOB
nH(popMaIu o TemMe

2.2

JlnHamuka

[IpuHIUIT OTHOCUTEIBHOCTH
INanunes. [lepseiit 3akoH HproTOHA.
NuepuuanbHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipuanun
Cynepro3uuuu cui. Bropoi 3akoH
Hprotona ajist MaTepranbHON TOYKH.
Tpernii 3akoH HproToHa

IUISl MATEPUATIBHBIX TOYEK.

3aKkoH BceMUpHOro tsaroteHus. Cuiia
TspkecTu. [lepBas kocMuyeckas
ckopocTh. Crita ynpyroctu. 3aKoH
I'yka. Bec tena.

Tpenue. Bunbl Tpenus (mokos,
CKOJIbYKEHUSI, KAUEHUS ).

Cwuia tpenns. Cyxoe tpenune. Cuna
TPEHUS CKOJIBKEHUS M CHJIa TPEHUS

CpaBHEeHME Macc
B3aUMOJCUCTBYIOIINX TEIL.
N3yyenue 3aBUCUMOCTH CHUIIBI
YIOPYroctu oT AedhopMalluu;
CpPaBHEHHUE CUJI TPEHUS TTOKOS,
Ka4€HUs U CKOJIbKEHHSI.

OOBsicHEHIE HEBECOMOCTH.
[IpoBenenue 3xcnepruMenTa:
WCCJICIOBAHNE 3aBUCUMOCTH CHIT
YIOPYTOCTH, BOSHUKAIOIINX B
MpYy>KUHE U PE3UHOBOM 00pasiie,
OT Ux aepopMainuu; U3y4deHue
TBUKEHUS OpyCKa 10 HAaKJIIOHHOM
MJIOCKOCTH;, UCCIICIOBAHUE




nokos. Koadgdumment tpenus. Cuna
CONIPOTHUBIICHUS NPH IBUKECHUU TeIla
B JKMJKOCTH WJIH Ta3e.
IToctynarensHOE U BpalaTebHOE
JBI)KEHHUE a0COFOTHO TBEPOTO
Tela.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH
BpameHus. [1nedo cusbl. Y cioBus
paBHOBECHUS TBEPIOIO TEA.
TexHuueckue ycTpoucTBa u
MMPAKTUYECKOE MPUMEHECHUE:
MOJUINITHUKY, IBUKECHUE
HCKYCCTBEHHBIX CITYTHUKOB

YCJIOBUU PAaBHOBECUS TBEPIOTO
TeJ1a, UMEIOIIEr0 OCh BPaLLEHUS.

OOBscHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO JBMKEHUS,
CBOOOIHOTO TTaJICHUS TEII,
TIBUKCHUS

M0 OKPY>KHOCTH Ha OCHOBE
3ak0OHOB Hp10TOHA, 3aKOHA
BCEMUPHOTO TATOTCHHUS.
OOBsCHEHHE OCHOBHBIX
MIPUHIIUIIOB ICHCTBUS
MTOIINITHUKOB U MIX
MPAKTUYECKOT0 TPUMEHEHUSI.
OOBbsicHEeHHE NBUKECHHUS
MCKYCCTBEHHBIX CITyTHUKOB.
Pemenue pacu€THbIX 3a1a4 C
SIBHO 3aJJaHHOM (hHU3UUECKOM
MO/ICITBIO

C HCTIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYJI TUHAMUKH.
Pacno3naBanue pusnyeckux
SIBIICHUM

B YYEOHBIX ONBITaX U
OKPYXarOUIEN KU3HU: UHEPLIHS,
B3aUMOJICHCTBUE TeJI. AHAIN3
(bU3UYECKUX MPOIECCOB U
SIBJICHUM C HCIIOJIb30BaHUEM




3aKOHOB W ITPUHIIUIIOB: 3aKOH
BCcemupHOro Tsirorenus, I, 11 u 111
3aKOHbI HbIOTOHA, IPUHITUTT
CYIEPHO3ULINU CHJI, IPUHLIUII
PABHOIIPABHOCTU MHEPIIUAIIBHBIX
CHCTEM OTCUETA

2.3

3aKOoHEI
COXpaHEHHUS B
MEXAHUKE

Nmnysibc MaTepuanbHON TOUKU
(Tena), CHCTEMBI MaTepHATbHBIX

TOYCK. I/IMHyJ'IBC CHJIBI 1 U3BMCHCHUC
HMITYJIbCa TCJIA. 3aKkoH COXPaHCHHUA

MMITyJIbCa. PeakTUBHOE NBUKEHUE.
Pabota cunbl. MOIIIHOCTD CHUJIBI.
Kunernueckas sneprus
MaTepuaIbHON TOUKU. Teopema

00 M3MEHEHNY KHHETHYECKOMN
SHEPTUM.

[TorenunanbHas SHEPTHUSL.
[TorenuuanbHas SHEPTUS YIPYTO
nehOopMUPOBAHHON MPYKUHBI.
[ToreHnmanbHas >HEpPrus Teaa
BOJIM3U MMOBEPXHOCTH 3E€MIIH.
[loreHuuanbHBIC U
HEIMOTeHIIMaNbHbIe CUIbI. CBSI3b
PabOThI HEMTOTEHITHAIBHBIX CHII C
W3MEHEHHEM MEXaHHUUECKOM

[IpoBenenue 3xcnepruMenTa:
U3y4eHue abCOIOTHO
HEYIpYyroro yaapa

C IOMOIIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB;
UCCIIEIOBAaHUE CBSI3U PaOOTHI
CUJIbI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU Tena

Ha MPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa.

OrneHka aOCOJIIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHu puznuecKkux
BEJTUYHH.

Pemenue pacu€THbIX 3a1a4 C
SIBHO 3aJJaHHOM (hPHU3UUECKOM
MO/IEJIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX




SHEPTUU CUCTEMBI TEJI. 3aKOH
COXpaHEHUS MEXaHUYECKON
SHEPTUM.

Yipyrue u Heynpyrue
CTOJIKHOBEHHS.

TexHuueckue ycTpoucTBa U
[IPAKTUYECKOE IPUMEHEHHUE:!
BOJIOMET, KOIEP, MPYKUHHBII
IIACTOJIET, IBMYKEHUE PAKET

3aKOHOB U (hOpMyJT TMHAMUKHI U
3aKOHOB COXpPAHEHUSI.

Pelienrie kauecTBEHHBIX 3a7a4
C ONOpPOM HA N3YUYECHHBIE B
paznene «MexaHnkay 3aKOHBI,
3aKOHOMEPHOCTH U (hU3nYECKue
SIBJICHUSL.

Onncanne MEXaHUYECKOTO
JBUKEHUS C UCTIOIb30BaHUEM
(U3UYECKUX BEJIMYUH: UMITYJIHC
Tea, KWHETUYECKAasi YIHEPT U,
MOTEHIIUANIbHAS YHEPT U,
MexaHu4eckas pabora,
MEXaHUY€eCKasi MOUTHOCTb.
Ananu3 GpU3nYeCcKuX MporeccoB
U SIBJICHUH C UCIIOJIb30BaHUEM
3aKOHA COXPAaHEHUS
MEXaHUYECKON dYHEPTUH, 3aKOHA
COXpaHEHHS UMITYJIbCA.
OOBsicHEHNE OCHOBHBIX
MPUHIIUTIOB IEUCTBUS U
MPAKTUYECKOI0 MPUMEHEHUS
TEXHUYECKUX YCTPOUCTB, TAKUX
KaK: BOIOMET, KOIIED,
IPY>KUHHBIN ITUCTOJIET.

OOBbsicCHEHUE ABUKEHUS PAKET C
ONOpPOM Ha U3YUYECHHBIE
(u3nYecKue BEIMYUHBI U 3aKOHBI
MEXaHUKH.




Hcnonb30BaHue Mpu MOArOTOBKE
COOOIIEHU O TPUMEHEHUU
3aKOHOB MEXaHUKU
COBPEMEHHBIX UH()OPMAIIMOHHBIX
TEXHOJIOTHH I ITONCKA,
CTPYKTYypHUpPOBaHUS,
UHTEpIIpETaluN U
npejcTaBieHus] HH(OpMaIINH,
KPUTUYECKUN aHAJIN3
noytyyaemMoi uHpopmanuu

[IpoBeneHME KOCBEHHBIX
W3MEPEHHH, UCCIIEIOBAaHUI
3aBUCUMOCTEN (PU3UUECKUX
BEJIMYMH, ITPOBEPKA
MPEITIOKEHHBIX TUIIOTE3

Hroro no pazneny
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Pazpen 3. MonekynsapHasi pu3nka u TEpMOIMHAMUKA

3.1

OCHOBBI
MOJIEKYISIPHO-

OCHOBHBIE MTOJIOKEHUS
MOJIEKYISIPHO-KUHETHUECKON

TEOPHUU U UX OMBITHOE 0OOCHOBAHUE.

bpoyHOBCKO€E IBMKEHUE.

[IpoBenenue 3xcniepruMenTa:
ONpPEAEIECHUE MACChl BO3TyXa

B KJIACCHOM KOMHATE Ha OCHOBE
M3MepeHui 00bEMa KOMHATHI,




KUHETUYECKOU
TEOpUH

Hudbdysus. Xapakrep ABUKEHUS U
B3aMMO/ICHCTBUS YACTUIl BEIIECTBRA.
Mopaenu cTtpoeHus ra3os,
XKUJIKOCTEH U TBEPABIX TET U
00OBbsSICHEHUE CBOWCTB BEIECTBA

Ha OCHOBE 3THUX Mozeien. Macca u
pa3Mepbl MoJiekyl. KonnuectBo
BeniecTBa. [loctostnHas ABoraupo.
TennoBoe paBHOBECHE.
Temnieparypa u €€ U3MEpEHUE.
[ITkana temneparyp Llenbcus.
Mogaens uaeanbHOro rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYISIPHO-KUHETHUECKON
TEOPUH UAECATBHOIO Ta3a.
AOcomroTHas TeMIieparypa Kak mepa
CpelIHEH KHHETUYECKON SHEPTUHU
TEIIOBOTO JBUKEHHUS YaCTHI] rasa.
[ITkamna remneparyp KenbBuHa.
["a30BbIC 3aKOHBI. YpaBHEHUE
MenneneeBa—KianeipoHna.

3akoH JlansToHa. M30mponeccsl B
UJICAIBHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BEIIECTBA.
['paduueckoe npenacrapieHue
M30IPOIIECCOB: U30TEPMA, U30X0Pa,
n3obapa.

TaBJICHUS U TEMIIEPATYPHI
BO3/yXa B HEW; UCCIIEIOBAHUE
3aBUCUMOCTH MEXKTY
napaMeTpaMH COCTOSIHUS
pa3peKeHHOro rasa.

OrneHka aOCOJIIOTHBIX U
OTHOCHUTEHHBIX TTOTPEITHOCTEH
U3MepeHu puznueckux
BEJTUYHH.

OOBsicHEHNE OCHOBHBIX
MIPUHIIUIIOB IEHCTBUI
TepMoMeTpa u bapomeTpa u
yCJIOBUHM WX O€30M1aCHOTO
WCITOJIb30BAHUS B TIOBCETHEBHON
KU3HH.

Pacno3naBanue pusnyeckux
SIBJICHU

B y4eOHBIX OIIBITAX U
OKpYy>Karolen »u3Hu: nuddysus,
OpOYHOBCKO€ JIBUKEHUE.
OmnucaHue TEIIOBBIX SBJICHUHN

C UCIOJIb30BaHUEM (PUZUUECKUX
BEJIMYMH: IaBJICHUE Ta3a,
TeMmreparypa, CpeaHsis
KHHETHYECKas YJHEPTHUs
Xa0THYECKOTO JBIKEHUS
MOJIEKYJI, CPETHEKBapaTHIHAS
CKOPOCTh MOJIEKYI.

AHann3 GpU3nYECKUX MPOIECCOB




TexHuueckue ycTpoucTBa u
IIPAKTUYECKOE TPUMEHEHHUE:
TepMOMETp, OapomeTp

U SIBJICHUH C UCIIOJIb30BaHUEM
MKT, ra3oBbIX 3aKOHOB, CBSI3U
CpeaHEe KUHETUYECKON SHEPTUH
TEIIOBOTO JIBUKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMIIepaTypoil.
Pemenue pacu€THbIX 3a1a4 C
SIBHO 3aJJaHHOM (hHU3UUECKOM
MOJIENBIO

C UCIOJIb30BAHUEM OCHOBHBIX
nonoxxkeuuit MKT, 3akoHOB 1
bopmys1 MONEKYIIpHON (HU3UKHU.
Pabora B rpynnax npu
MJIAHUPOBAHUM, IPOBEICHUH U
UHTEpIIpETAlUN Pe3yJIbTaTOB
OTBITOB U aHAJIN3E
JOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(popMaIu o TemMe

3.2

OCHOBBI
TEPMOJIMHAMUKHU
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TepMoauHamMuueckas CUCTEMA.
BHyTpenHss sHEprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoObl €€ U3MEHEHHS.
KonuaecTBo TemnoTsl u padorta.
BHyTpenHss sHEprus
OJHOATOMHOI'0 UJI€AJILHOIO rasa.
Bunasl rennonepenauu:
TEIJIONPOBOJHOCTh, KOHBEKIIHS,

[IpoBenenue 3xcnepruMenTa:
U3MEPEHUE yACIBHOU
TENJI0EMKOCTH BELIECTBA.
OrneHka aOCOJIIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
u3MepeHu puznueckux
BEJIMYUH.




U3JIydeHue. Y IeibHas
TENJI0EMKOCTD BELIECTBA.
KonuuecTBO TeninoThl

MIpU TeIionepeaaye.

[Tonstue 06 agrabaTHOM IpoIecce.
[lepBblii 3aKOH TEPMOJTUHAMUKH.
[IpumeneHnune nepBoro 3akoHa
TEPMOJUHAMUKHU K U30IPOIECCAM.
['paduyeckas unTepnpeTanus
paboTHI Ta3a.

BTopoii 3aKk0H TEpMOJIMHAMHUKH.
HeoGpaTumocTs mporeccon

B IIPUPOJIE.

TennoBeie MamvHbL. [[pyUHIUATIBI
JEUCTBUS TEIIJIOBBIX MAaIlIUH.
IIpeoOpazoBanus SHEPTUU

B TEIUIOBBIX MalIUHAX.

Koad durneHT mone3Horo 1ecTBUs
TETMJI0OBOW MAIIIMHBI.

Huxn Kapuo u ero ko3¢ duiiueHt
MIOJIE3HOTO JIEUCTBU.
DKOJIOTHYECKHUE TPOOIEMBI
TEIUIOPHEPT € TUKHU.

TexHuueckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHEHHUE:
JBUTATENb BHYTPEHHETO CrOpaHusl,
OBITOBOM XOJIOJIUILHUK,
KOHJIUIIMOHED

N3yuyenue moaenen napoBou
TypOUHBI, IBUTATEIIS
BHYTPEHHETO CrOpaHusl,
PEaKTUBHOT'O JIBHUTATEIS.
OOBbsicHeHHE TPUHITUIIOB
JEUCTBUSA U yCIIOBUI
0€30MacHOr0 UCIOJIb30BAHUS B
MTOBCEHEBHOM KU3HU JIBUTATEIIS
BHYTPEHHETO CrOpaHusl,
OBITOBOTO XOJOJUIBHUKA,
KOoHauIMoHepa. Onucanue
CBOMCTB TE€JI U TETIJIOBBIX
SIBJICHUU C UCIIOJIb30BAHUEM
(hbU3UYECKUX BEIUYUH: TaBJICHUE
rasa, TeMreparypa, KOJu4ecTBO
TEIUIOThI, BHYTPEHHSISI SHEPT U,
pabota raza. Pemenue
PACUYETHBIX 3a/1a4 C SIBHO
3aJaHHON (PU3UYECKON MOJIETBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (hopMyI
MOJIEKYISPHON QUBUKH U
TEPMOJUHAMUKH.

Pelienrie kauecTBEHHBIX 3a7a4

C ONOpPOM Ha N3YUYECHHBIE B
paznene «MonexkynsipHas pusnka
Y TEPMOJMHAMUKA) 3aKOHBI,




3aKOHOMEPHOCTH U (hU3nUYeCKue
SIBJICHUSL.

Pabota B rpynmax npu aHanuse
JOTIOTHUTEIbHBIX HICTOYHUKOB
uH(popMaIu o TemMe

3.3

ArperartHbie
COCTOSIHUS
BEIIECTBA.
da3oBbie
MepEXOIbl

[TapooGpa3zoBanue U KOHACHCAITHS.
Hcnapenue u kureHue.
AOCOII0THAs U OTHOCHUTENbHAS
BJI&YKHOCTb BO31yXa. HachlleHHbIN
nap. Y aenbHas TerioTa
nmapooopa3zoBaHusi. 3aBUCUMOCTD
TeMIEPaTyphbl KUTIEHUSI OT
nasiieHus. TBEpHOE TENO.
Kpucrannuueckue u amopdHbie
TeJla. AHU30TPONUS CBOMCTB
KpucTtaJioB. JKuJikue KpucTaibl.
CoBpeMeHHbIE MATEPHUATIBI.
[1naBrneHue ¥ KpUCTAIU3ALIUS.

VY nenpHas TemioTa rjaaBJIeHHUs.
CyOnumanus. YpaBHeHHE
TEIJI0OBOro OanaHca. TexHuYecKue
YCTPOMCTBA U MPAKTUYECKOE
MIPUMEHEHUE: TUTPOMETP U
MICUXPOMETD, KaTOPUMETP,
TEXHOJIOTUHU MOTYUYEHHUSI

IIpoBenenue 3xcnepruMenTa:
W3MEPEHUE OTHOCUTEIIbHOM
BJIAJKHOCTH BO3ayxa. OLeHKa
a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEPEHUI
(hU3UYECKUX BEITUYHH.

N3yuenne CBONCTB HACKHIIICHHBIX
MapoB, COCOOOB U3MEPEHUS
BIIQYKHOCTH

HaOnronenue kunenus npu
MOHKCHHOM JIaBJICHUH,
HarpeBaHUS U TUIABJICHUS
KPUCTAJUTMYECKOTO BEIIEeCTBA.

OObsicHeHHE TPUHITUIIOB
JEUCTBUSA U yCIOBUI
0€30MacHOro UCIOJIb30BAHUS
B MOBCEIHEBHOU KU3HU
TUTPOMETpPA, ICUXPOMETPA,




COBPCMCHHEBIX MAaTCpHaIOB, B TOM
YHUCJIC HAHOMATCPHUAJIOB,

N HAHOTCXHOJIOInn

KaJIOpUMETpA.

N3ydeHne TeXHOIOTHiA
MOJy4YEHUS] COBPEMEHHBIX
MAaTEePHUaIOB, B TOM YHUCIE
HaHOMAaTEpPHAJIOB.

Pemenune pacu€THbIX 3a1a4 C
SIBHO 3aJJaHHOM (hPHU3UUECKOM
MOJIENBIO C UCTIONBb30BAHUEM
yYpaBHEHUS TEIUIOBOIO OanaHca.

Pelienrie kauecTBEHHBIX 3a7a4
C ONOpPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UUYECKue
SIBJICHUS 10 TEME.
Pacno3naBanue pusnyeckux
SBJICHUN B YUYEOHBIX OMBITaX U
OKPYXaroUIeH )KU3HMU:
nedopmariust TBEPIBIX TET,
HarpeBaHue U OXJaxXJACHUE Tel,
M3MEHEHHE arperaTHbIX
COCTOSIHMM BEIIECTBA U
00BbSICHEHUE UX HA OCHOBE
3aKOHOB U (popMy
MOJIEKYISIPHON (QUBUKH.

Hcnonn3oBanue
MH(POPMALIMOHHBIX TEXHOJIOTHUM
11 IOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALNA U




MpeIcTaBIIeHUs HHPOpMaAITUN
MIPU MOATOTOBKE COOOIIEHU O
MPUMEHEHUU 3aKOHOB
MOJEKYISPHON PUBUKH U
TEPMOJIMHAMUKHU B TEXHUKE

N TCXHOJIOTHUAX

Hroro no paszneny 24
Pasnen 4. DnexTpopuHamMuka
4.1 Dnekrpocraruka | 10 DnekTpu3anus Tea. JiekTpudeckuil | [IpoBenenue skcriepumeHra:

3apsan. JBa BUIa dJIEKTPUYECKUX
3apsanoB. [IpoBogHuKH,
JOUBJIEKTPUKH U TTOJTYITPOBOJHUKHU.
3aKOH COXPAHEHUS JJIEKTPUUECKOTO
3apsna.

B3aumopericTBue 3apsA10B. 3aKOH
Kynona. ToueuHslil 3JIEKTpUYECKHI
3apsil. DICKTPUIECKOE TOJIE.
Hanps:k€HHOCTB 3JIEKTPUYECKOTO
nons. [IpuHnun cynepno3uiuu
AJIEKTPUUYECKUX nonen. Jinaumn

U3MEPEHUE IIEKTPOEMKOCTHU
KoHJeHcaTopa. OneHka
a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEPEHUI
(hU3UYECKUX BEITUYHH.

W3y4eHne npuHLIUIIOB AEWCTBUA
3JIEKTPOCKOIIA, IEKTPOMETPA,
KOHJIeHCaTopa.

W3y4eHne npuHLINIIOB AEWCTBUA
U yCIIOBUI 0€3011aCHOTO
IPUMEHEHHUS B TPAKTHUECKON




HaHpH)KéHHOCTI/I QJICKTPUICCKOI'O
ITIOJIA.

Pabota cui a1eKTpoCcTaTHYeCcKOro
nosi. [Torenuuman. PazHocts
noreHuunanos. [IpoBogHuKkY u
IVBJIEKTPUKH B
AIEKTPOCTATUYECKOM IOJIE.
Jndniekrpuyeckast IpOHUIAEMOCTb.
DnekTpoéMkocTb. KoHniencarop.
DIIEKTPOEMKOCTB IIJIOCKOTO
KOHJEHCATOpa. DHEPrus
3apsKEHHOTO KOHAEHCATOPA.
TexHuueckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHECHHUE:
AIEKTPOCKOIL, 3JIEKTPOMETD,
AJEKTPOCTATUYECKAs 3aINTA,
3a3eMJICHHE JIEKTPOIpUOOPOB,
KOHJEHCATOpP, KONTUPOBAJIbHBIN
arrapar, CTpyMUHbINA MPUHTED

YKU3HU, KOTUPOBAILHOTO
amnmnapara, CTpyHHOro mpuHTepa.

PaccmoTtpenue ¢puzndeckux
OCHOBAHUU 3JIEKTPOCTATUUECKOU
3aIUTHI U 3a3€MJICHUS
3eKTponpuOopoB. Pemenune
PACUYETHBIX 3a/1a4 C SIBHO
3aaHHON (PU3UYIECKON MOJICTBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (popMy
AIEKTPOCTATUKH.

Pelienrie kauecTBEHHBIX 3a7a4

C ONOpPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UUYECKue
SIBJICHUS SJIEKTPOCTATUKH.
Pacno3naBanue pusnyeckux
SIBJICHU

B YYEOHBIX ONBITaX U
OKPYXaroUIen )KU3HU:
ANEKTpU3aIus Tel,
B3aUMOJIEHCTBUE 3aPSAI0B U
00BbSCHEHUE UX HA OCHOBE
3aKOHOB U (popMyn
AIEKTPOCTATUKH.

OnucaHne N3y4eHHBIX CBOMCTB
BENIECTBA U AJIEKTPUUECCKUX
SIBJIEHUU




C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIEKTPUUECKUN 3apsij,
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO
MOJIsl, MOTEHIMAJ, Pa3HOCTh
MMOTEHIIAAIOB, YJEKTPOEMKOCTb.
Ananu3 GpU3nYecKuX MporeccoB
U SIBJICHUH C UCIIOJIb30BaHUEM
(U3MYECKNX 3aKOHOB: 3aKOHA
COXPaHEHHUS NEKTPUUYECKOTO
3apsaa, 3akoHa Kymnona.

Pabota B rpynmax npu aHanuse
JOTOJIHUTENBHBIX HCTOUHUKOB
uH(GOpMaIUU U TIOATOTOBKE
COOOIIEHUM O TPOSIBIICHUH
3aKOHOB 3JIEKTPOCTATHKH B
OKPYXaIOUIEN KU3HU U
IPUMEHEHUHU UX B TEXHHUKE

4.2

ITocTostHHBIN
BIIEKTPUUECKUN
TOK. TOKM B
PA3JIMYHBIX
cpenax

12

DJIEKTPUYECKHUI TOK. Y CIIOBUS
CYIIECTBOBAHUS 3JIEKTPUUECKOTO

Toka. Uctounuku Toka. Cuja Toka.

I{oCTOSITHHEIN TOK.

IIpoBenenue 3xcnepruMenTa:
M3Y4YECHUE CMELIAHHOTO
COCIUHEHUS PE3UCTOPOB;
m3Mepenune DJIC ucTouHmnka Toka
Y €T0 BHYTPEHHETO




Harmpsxenue.

3akoH Oma 11 y4acTKa LEeTu.
DIEeKTPUUECKOE COMPOTUBIICHUE.
Y 1enbHO€ CONPOTUBIICHUE
BenlecTBa. [locneqoBarennHoe,
napasuielibHOe, CMEIIaHHOE
COEIMHEHNE MPOBOJHUKOB.
Pabora a5exkTpuueckoro Toka.
3akoH J[xxoyna—JIlenna. MomHoOCTb
AIEKTPUUYECKOTO TOKA.
DNEeKTPOJBIKYIIAS CUIIA U
BHYTPEHHEE CONPOTUBIICHHE
HMCTOYHHKA TOKA. 3akoH OMa i
MOJTHOM (3aMKHYTOM)
anekTpudeckoit uenu. Koporkoe
3aMBbIKaHUE.

DIIEKTPOHHAS TPOBOJUMOCTh
TBEPABIX METAJIOB. 3aBUCUMOCTh
COIIPOTHUBIICHUS METAIIJIOB

OT TEMIIEPATYPHL.
CBepXITpOBOIUMOCTS.
DIIEKTPUYECKUN TOK B BaKyyMe.
CBoCTBA JIEKTPOHHBIX MTyYKOB.
[MonynpoBoguuku. CoOcTBeHHAs U
MIPUMECHAS] TPOBOAUMOCTh
MOJyIpOBOAHUKOB. CBOWCTBA p—-
nepexona. I1osynpoBoIHUKOBEIE
pUOOPBI. DIEKTPUUECKUM TOK B
pacTBOpax M pacIuiaBax

COIIPOTHUBIICHUS; HAOIOICHHE
AIIEKTPOIIH3A.

OrneHka aOCOJIIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHu puznueckux
BEJIMYHUH.

OObsicHeHHE TPUHITUIIOB
JEUCTBUSA U yCIOBUI
0€30MacHOro MPUMEHEHUS
aMIiepMeTpa, BOJbTMETPA,
peocTaTa, ICTOYHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
AIEKTPOOCBETUTEIbHBIX
npudOpOB, TEPMOMETPA
CONPOTUBJICHUS, BAKYYMHOTO
M0/1a, TEPMHUCTOPOB U
(hOTOPE3UCTOPOB,
MOJIYTIPOBOTHUKOBBIX JTUOIOB,
rajbBaHUKHU.

Pemenue pacu€THbIX 3a1a4 C
SIBHO 3aJJaHHOM (hHU3UUECKOM
MOJIENBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (POPMYJIT TEMBI
«ITOCTOAHHBIN ANEKTPUUECKUI
TOK.

Pacno3naBanue pusnyeckux
SIBIICHU

B YUEOHBIX ONBITaX U




AJIEKTPOJUTOB. DICKTPOTUTHUSCKAS
TACCOLUAINS. DIECKTPOIIHU3.

DIIEKTPUYECKHN TOK B ra3ax.
CamocTosATeNnbHBIN U
HECAMOCTOATENbHBIN pa3psia.
Mounnus. [1nazma. Texuuueckue
YCTPOMCTBA U MPAKTUYECKOE
MIPUMEHEHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, UCTOUHUKH
TOKa, JIEKTPOHATPEBATEIbHBIC
MPUOOPHI, JIIEKTPOOCBETUTEIHHBIE
puOOPHI, TEPMOMETP
CONIPOTHUBIICHUS, BAKYYMHBIN JUOJ,
TEPMUCTOPBI U (OTOPE3UCTOPHI,
MOJyIPOBOJHUKOBBIN THO/I,
rajbBaHUKa

OKPYXaroUIEH )KU3HMU:
AJIEKTpUYECKass IPOBOJIUMOCTb,
TEIIOBOE, CBETOBOE,
XHUMHUYECKOE, MAaTHUTHOE
IIENCTBUS TOKA.

AHanu3 3JIEKTPUYECKHUX SIBICHUI
Y MPOIECCOB B IEMAX
MMOCTOSIHHOT'O TOKA C
HCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEpPHOCTH
MOCJIEI0BATEIABHOIO U
MapajuIeIbHOTO COCAUHEHUS
MPOBOJIHUKOB, 3aK0OH J[xk0yis-
JleHma.

OnucaHne N3y4eHHBIX CBOMCTB
BEIIECTB U DJIEKTPUUECKHUX
SIBIICHUM

C UCIOJIb30BaHUEM (PUBUUECKUX
BEJIMYUH: JICKTPUYECKUN 3apsif,
CUJIa TOKA, JIIEKTPUUECKOE
HaNPsDKEHUE, DJIEKTPUUECKOE
COINPOTHUBJICHUE, PA3HOCTh
notenuanos, JJ1C, pabora
TOKAa, MOIITHOCTh TOKA.
Hcnonp3oBanue
MH(POPMALIMOHHBIX TEXHOJIOTUM
JUISl TIOUCKA, CTPYKTYPUPOBAHHS,
WHTEPIPETALNHN U
MpeJICTaBACHUS HHPOPMALU




MpU MOATOTOBKE COOOIIEHU O
MPUMEHEHUH 3aKOHOB
MOCTOSTHHOTO TOKA B TEXHUKE U
TEXHOJIOTHUSIX

Hroro no pazneny 22
PesepBHOE Bpems 2
OBHIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

68




No n/n HaumenoBanue Kommuectso | [IporpammHoe conepxxanue OCHOBHBIE BUJbI ACSATEIBHOCTH
pa3aesnoB U TeEM 4acoB oOyyJarommxcst
y4eOHOTO
npeaMeTa

Pazpen 1. DnekTpognHamMuka

1.1 MarauTtHo€E noe. 11 [TocTositHHBIE MArHUTHI. [IpoBenenue sKCriepuMeHTa:
DIJIEKTPOMArHUTHAS B3anMopnelcTBAE NOCTOSSHHBIX | N3yY€HWE MAarHUTHOTO TTOJIS
WHTyKIHS MarHuToB. MarHuTHOE MOJeE. KaTyIIKH C TOKOM; UCCIIEIOBAHUE

BekTop MarHuTHOM MHIyKIIUH.

[TpuHUMI cynepro3uuuu
MarHUTHBIX nojieu. JInauu
MarHuTHON UHIYKIVH.
KapTuHa nuHuii MarHuTHOU
VHAYKIUHA MOJIS IOCTOSHHBIX
MarHuToB. MarHuTHOE IOJI€e
MPOBOIHAKA

¢ TokoM. Kaptrna nuHuii
WHYKIIMY MarHUTHOTO TOJIsS
JUTMHHOTO TIPSIMOTO
MPOBOJAHUKA U 3aMKHYTOTO
KOJIbLIEBOTO MTPOBOJAHUKA,
KaTYyIIKU ¢ TOKOM. OmbIT
Opcrena. Bzanmoeicteue
MPOBOJHUKOB

IENUCTBUS MOCTOSIHHOIO MarHUTa
Ha PaMKy C TOKOM; HCCIIEJIOBaHUE
SIBJICHUS JICKTPOMAarHUTHOM
WHIYKITAH.

O1enka aOCOTIOTHBIX U
OTHOCHTEJIBHBIX ITOTPEITHOCTEH
M3MEPEHUN (PU3HUCCKUX BEITUUYHNH.

OObsicHeHE TPUHITUIIOB
JEUCTBUS U yCIOBUI O€30M1aCHOTO
MIPUMEHEHUS TOCTOSTHHBIX
MarHUTOB, 3JIEKTPOMArHUTOB,
AIEKTPOABUTATENS, YCKOPUTENEH
AJIEMEHTapPHBIX YaCTHII,
WHIyKIIMOHHOMW IIEYH.

Pemenune pacu€THbIX 3a1a4
Ha MPpUMEHEHUE (HOPMYJ TEMBI




C TOKOM.

Cuita Amnepa, €€ MOAYJIb U
HaIlpaBJICHHUE.

Cwuuta Jlopenna, e€ Mmoxyip u
HanpaByeHHE. [|BUKEeHUE
3apsHKEHHOM YaCTHIIBI B
OTHOPOJHOM MarHUTHOM IIOJIE.
Pa6ora cunsl Jlopena.
SIBieHME A3NEKTPOMArHUTHON
nHAykuu. [1oTok BekTopa
MAarHUTHOW UHAYKIIWH.
DIIEKTPOABMKYILAs CUIIA
WHIYyKIWHU. 3aKOH
AJEKTPOMArHUTHOW UHIYKIIUU
ODapages.

Buxpeoe anektpuueckoe
noJje. DIEKTPOABXKYIIAS CHJIa
WHIYKIHAH B IPOBOJIHUKE,
JIBHOKYIIEMCS TOCTYNIATEIIbHO B
OHOPOJHOM MarHUTHOM IIOJIE.
IIpaBuno Jlenua.
NunykTtuBHOCTS. fBIIEHHE
CaMOWHYKIINH.
DIIEKTPOABMKYILAs CUIIA
CaMOWHYKIINH.

DHEPrusi MArHUTHOTO MOJISt
KaTyIIKH C TOKOM.
DIJIEKTPOMATrHUTHOE TOJIE.
TexHuyecKue yCTpouCTBa U

«MarauTtHoe noze.
DNEeKTpOMArHUTHAST UHTYKIIHS.
Petienrie kauecTBEHHBIX 3a7a4

C ONOpPOM Ha N3YUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hU3nUYeCKue
ABJIEHUSI TeMbl « MarHuTHOE ToJIe.
DNeKTpOMArHUTHAST UHTYKIIHS.
Onpenenenne HanpaBICHUS
BEKTOpa UHAYKIIUA MATHUTHOTO
MOJIsI IPOBOJIHUKA C TOKOM, CHJIBI
Awmrepa u cuisl JIopeHia.

Pacno3naBanue pusnyeckux
SBJICHUN B YYEOHBIX OMBITaX U
OKPYXaroUen )KU3HU:
B3aMMO/JICHCTBHUE MAarHUTOB,
3JEKTPOMArHUTHAsI UHAYKIHS,
JeNCTBUE MAarHUTHOTO IOJISI Ha
MIPOBOJHUK C TOKOM U
JOBWKYLIUMCS 3apsif.

AHanu3 3JIeKTPOMarHUTHBIX
SIBJICHUU

C MCIOJIb30BaHHEM 3aKOHA
AIEKTPOMArHUTHOW UHIYKIIUU.
OnucaHne N3y4eHHBIX CBOMCTB
BEIIECTB U DJIEKTPOMArHUTHBIX
SIBJICHUHU C UCIIOJb30BaHUEM
(U3UYECKUX BEJIMYMH: UHIYKIIUS
MarHuTHOTO MOJIsl, Chiia AMIiepa,




MPaKTHYECKOE TPUMEHEHHUE:
MOCTOSTHHBIE MarHUTHI,
AIEKTPOMArHUTHI,
ANEKTPOABUTATEND,
YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTUll, UHIYKIIMOHHAS TIeYb

cuna JlopeHua, ”HIyKTUBHOCTb
KaTyIIKH, YHEPTUS
AJICKTPUYECKOTO U MATHUTHOTO
MoJeH

Pazpen 2. KonebaHust u BOJHBI

2.1 Mexannueckue n
AJICKTPOMAarHUTHHIE
KOJIeOaHus

KonebaTennHas cucrema.
CB00OOIHBIE MEXaHUYECKIE
konebanus. ['apmoHuyeckue
konebanus. [lepuon, yactoTa,
aMIuTyaa u ¢asza KojaeOaHuu.
[Ipy>XMHHBIN MasSTHUK.
MaTtemMaTH4eCKU MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
konebanuii. [IpeBpaiienue
SHEPTUU MPHU TAPMOHUYECKUX
koneOannsax. KojebaTenpHBIN
KOHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs
B HJIcaJJbHOM KOJIEOATEIEHOM
KOHTYype. AHAJIOTHUSI MEXKTY
MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU

HccnenoBanue napamMeTpon
KoJieOaTeIbHONU CUCTEMBI —
MEePHO/Ia, 9ACTOTHI, AMILTUTY Bl U
(ba3sl kosieOaHuil (MPyKUHHBINA
W/WIM MaTeMaTUYECKUI MasiTHHUK).
HabGnronenue 3aTyxarommx
konebanuii. Uccrnenoanue
CBOMCTB BBIHYK/ICHHBIX
KoJIeOaHUM.

Habnronenne pezonanca.
[IpoBenenue 3xcniepruMenTa:
HCCJICIOBAHNE 3aBUCUMOCTH
Nepro/ia Majbix KoneOaHuii rpy3a
Ha HATH

OT JUTMHBI HUTH U MAaCChI TPY3a;
HCCJICIOBAHNE TEPEMEHHOTO TOKA
B I[ETM U3 MOCJIEI0BATEIHHO




kosnebanusmu. dopmyia
ToMmcoHa. 3aKOH COXpaHEeHUS
HHEPrUU B UJCATBHOM
K0JIe0ATEeTbHOM KOHTYpE.
IIpencrasieHue o 3aTyxXaromux
KoJjeOaHusX. BeiHyX1eHHbIE
MEXaHUUYECKue KoJieOaHus.
Pe3onanc. BeinykeHHbIE
ANEKTPOMArHUTHBIE
koJnebanus. [lepeMeHHbIN TOK.
CunyconanbHbIN
MepEMEHHBIN TOK. MOITHOCTH
NEPEMEHHOTr0 TOKA.
AMIUIMTYTHOE U JEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U
HanpsokeHus. Tpancdopmarop.
IIpousBoacTBo, nepenaya u
MOTPEOJICHUE PIIEKTPUUECKON
SHEPTUU. JKOJOTHYECKUE
pUCKHU

MIpY MPOU3BOJICTBE
anekTpo3nepruu. Kynerypa
HCTIOJIb30BAHUSA
AIEKTPOIHEPTHUH B
MMOBCEHEBHOM KU3HHU.

TexHuueckue ycTpoucTBa u
[IPAKTUYECKOE IPUMEHEHHUE:!
AJIEKTPUYECKUN 3BOHOK,

COCIMHEHHBIX KOHAEHCATOPa,
KaTYILIKU U PEe3UCTOpa.

OrneHka aOCOJIIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPCeHUI (PU3NIECKUX BEITUIHH.
OOBbsicHeHNE TPUHITUIIOB
JEUCTBUS U yCIOBUI O€30M1acCHOTO
MPUMEHEHUS AIEKTPUUECKOTO
3BOHKA, F€HEepaToOpa NEPEeMEHHOTO
TOKa, JIMHUW 3JIEKTponepeaay.
Pemrenne pacy€rHpIx 3a71a4 C ABHO
3aJaHHOU (PHU3UYECKON MOJIETTBIO
C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (hopMmyI,
OMUCHIBAIOIINX MEXaHUUECKUE U
AJIEKTPOMArHUTHBIE KOJIeOaHu .
Onucanve MEXaHUYECKUX U
AIIEKTPOMArHUTHBIX KOJICOAHMI

C UCIOJIb30BaHUEM (PUZUUECKUX
BEJIMYMH: MIEPHUOJI U YACTOTa
KoJiebaHuii, aMrinTy1a u aza
KoJieOaHuU, 3apsij] U cujia ToKa

B TAPMOHHUYECKHIX
AIEKTPOMATrHUTHBIX KOJICOAHUSX.
Pelienrie kauecTBEHHBIX 3a7a4

C ONOpPOM Ha N3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTHCHIBAIOIIINE
MEXaHUUYECKHUe U
AIEKTPOMArHUTHBIE KOJIeOaHu .




TeHepaTop MEPEMEHHOTO TOKa,
JMHHH JJICKTporiepeayd

Pabora B rpynnax npu
TJTAHUPOBAHUH, TTPOBEACHUH H
WHTEPIPETAINHA PE3YIHTaTOB
OTIBITOB, M AHAJIN3E
JOTIOTHUTEIBHBIX ICTOYHHUKOB
uH(popMaIu o TemMe

2.2

Mexannueckue n
BJIEKTPOMATHUTHHIC
BOJITHBI

MexaHn4eCKHEe BOJIHBI,
YCIIOBHS PaCIpOCTPAHEHUA.
ITepuoa. CkopocThb
pacnpoOCTpAHEHHUS U JJTMHA
BOJIHBI. [lonepeynsie u
MPOJOJIbHBIE BOJIHBL.
Nutepdepeniius u gudpaxius
MEXAHUYECKUX BOJIH.

3ByK. CKOPOCTBH 3BYyKa.
I'pomkocTs 3Byka. Beicora
ToHa. TemOp 3ByKa.
DJIEKTPOMArHUTHBIE BOJIHBL.

Y ci10BUSA U31y4eHUS
AJEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTanus
BeKTOpOB E, B,

U B AJICKTPOMAarHUTHOM BOJIHE.
CBoliCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTPAKEHUE,
MPEITOMJIICHHUE, TOJISIPU3ALHS,

N3yuenne oOpazoBaHus u
pacnpocTpaHEeHUs NONEPEYHBIX U
IPOJIOJIBHBIX BOJIH.

HaOnronenue orpaxkeHus u
IpeJIoMJIEHUs], HTHTep(EepEeHINN U
IUppakuud MEXaHUYECKHUX BOJIH.
HaOnronenue cBs3u rpOMKOCTH
3BYKa U BBICOTHI TOHA C
aMIUTUTYZOU U 9aCTOTON
KOJIEOaHMI, 3ByKOBOTO PE30HAHCA.

HccenenoBanue CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH:
OTpaKEHUE, PEIIOMIICHHUE,
noJsisipu3anus, AU pakius,
unrepdepenius. N3yuenue
YCIIOBUM U3JIy4YEHUS
AJEKTPOMArHUTHBIX BOJIH,
B3aMHON OPUEHTAIMN BEKTOPOB
E, B,




mudpakius, uHTepPepeHIus.
CKOpOCTB 3IEKTPOMArHUTHBIX
BOJIH.

[ITkana 3JIeKTPOMAarHUTHHIX
BOJIH. [Ipumenenne
AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U
TeneBuacHusA. Panqnonokanus.
DIJIEKTPOMArHUTHOE
3arpsI3HEHHE OKPYKAIOIIEH
CpenBbl.

TexHuueckue ycTpoucTBa u
IIPAKTUYECKOE TPUMEHEHHUE:
MY3bIKAJIbHBIE UHCTPYMEHTHI,
YJIBTPa3ByKOBasl THATHOCTHKA
B TEXHHUKE U MEIUILIMHE, pajap,
PAANONPUEMHUK, TEIEBU30D,
anTeHHa, trenedon, CBU-neun

U B DJIEKTPOMArHuTHON BOJIHE.
N3yuyenue npuMeHeHus
AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

OObsicHeHNE TPUHITUIIOB
JEUCTBUS U yCIOBUI O€30M1aCHOTO
MPUMEHEHUS MY3bIKaTbHBIX
MHCTPYMEHTOB, YJIbTPa3ByKOBOU
JTUArHOCTUKH

B TEXHUKE U MEJIUILIUHE, pajiapa,
paauoNpPUEMHMKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenune pacu€THbIX U
Ka4eCTBEHHBIX 3a7a4 C OIIOPOM Ha
M3YUYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH, OTHCHIBAIOIIINE
pacrpocTpaHEeHNE MEXaHUYECKUX
U AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
MH()OPMAIIMOHHBIX TEXHOJIOTUN
JUTSI TIOMCKA, CTPYKTYPUPOBAHUSI,
WHTEpIIpETaAlUN U MPEJICTABICHUS
uHopmMaru

MIPHY MOJATOTOBKE COOOIICHUIM
00 UCTOJIb30BAaHUU
AJIEKTPOMATrHUTHBIX BOJH B
TEXHUKE.

Yuyactue B JUCKYCCUU

00 2JIEKTPOMAarHUTHOM




3arpsAA3HEHUH OKPYKAIOLIEN
Cpelibl.

Pabora B rpynnax npu
IUIAaHUPOBAHHUH, TPOBEACHUH U
MHTEPHPETALNH PE3YIbTATOB
OIBITOB U aHAJIN3E
JOTIOTHUTEIbHBIX HICTOYHUKOB
uH(popMaIu o TemMe

2.3

Onrtuka

10

['eomerpuueckas ontuka.
[IpsamonuneriHoe
pacpoCTpaHEHHUE CBETA B
OJHOPOJIHOM cpene. JIyd cBera.
To4yeuHBbI UCTOYHUK CBETA.
OtpaxkeHue cBeta. 3aKOHBI
oTpaxxenus ceera. [loctpoenue
M300paXXEHUM B TIJIOCKOM
3epkaiie. [Ipenomnenue cera.
3aKOHBI MPEJTOMJICHUS CBETA.
AOCOJIFOTHBIA MOKA3aTelb
npenomienus. [lonnoe
BHYTPEHHEE OTPAKECHUE.
[IpenenbHbIN yTroJl MOJTHOTO
BHYTPEHHETO OTPAKEHUS.

N3ydeHne sBIECHUS OJIHOTO
BHYTPEHHETO OTPAKEHMUSI, €TO
IIPUMEHEHUS B CBETOBOJIE.
N3ydenne monenel MUKpOCKOIIA,
TEJIECKOIa.

ITomy4yeHue cniekTpa ¢ IOMOIIBIO
MPU3MBI B TH(PPAKITHOHHON
pemérku. 3mepenue rmokasaresns
MPEIOMIICHUS CTEKIIA.
HccnenoBanne CBOWMCTB
M300paXEHUM B JIMH3AX.
OOBbsicHeHE TPUHITUIIOB
JEUCTBUS U yCIOBUI O€30M1acCHOTO
MPUMEHEHUS OYKOB, JTYTIBI,
dhoTtoanmapara, MPOEKIIMOHHOTO




Jucnepcus cBeta. CloXHBIN
cocTaB Oenoro cBeta. I[Ber.

CoOuparomue u

pacceuBarOIIME JIUH3bL. TOHKast
nuH3a. POKYCHOE pacCTOSAHUE

U ONITUYECKASA CUJIa TOHKOU
nuH3blL. [locTpoenue

M300paXKeHuil B COOMpArOIIuX

Y PacCEnBalOIINX JIUH3AX.
@opmyJita TOHKOU JINH3BI.
YBennueHue, 1aBaeMoe
JIMH30M.

IIpenens mpuMEeHUMOCTH
F€OMETPUUYECKON ONTHKH.
BomHoBas onrtuka.
Nurtepdepenius ceera.
KorepeHTHbIE HCTOUHUKH.
VYcnoBust HaOMIOAEHUS
MaKCUMyMOB U MUHUMYMOB

B HHTEP()EPEHITMOHHOMN
KapTHUHE

OT JIBYX CHH(a3HBIX
KOT€pPEHTHBIX HCTOUHHUKOB.
Hudpaknus cera.
Hudpakimonnas pemeTka.
YcnoBue HaOMOICHUS
TJIABHBIX MAKCUMYMOB TIPU

arrapara, MUKpOCKOIIa,
TEJIECKOIIa, BOJTOKOHHOM ONTHKH,
TP paKkIuOHHON PEIIETKH,
MOJISIPOUA.

Pemrenne pacy€rHpix 3a71a4 ¢ ABHO
3aaHHOU (PU3UYIECKON MOJIETBIO
C UCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (popMyn
F€OMETPUUECKON ONITUKH.
[TocTpoenune u onucanue
M300paxeHus, CO3/1aBaeMOro
IJIOCKUM 3€pPKaJIOM, TOHKOM
JIAH30M.

PaccmoTpenue npenenos
MIPUMEHUMOCTH T€EOMETPUUECKON
ONTHUKHU.

Pacno3naBanue pusnyeckux
SIBJICHU

B OIBITAX U OKPYKAIOIIEH KU3HU:
MPAMOJIMHEUHOE
pacpoCTpAHEHUE CBETA,
OTpaXEHHUE, MPEIOMIIEHUE,
uHTepdepeHus, Tuppakius u
MOJISIPU3ALHS CBETA, JUCTIEPCUS
ceera. M3ydueHue ycinoBui
HaO0JII0ACHUS] MAKCUMYMOB U
MUHHMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE
[Tomsipusanus ceera.




nagcHuNn
MOHOXPOMAaTHYECKOI0 CBETA

Ha TU(PPaKIUOHHYIO PEIIETKY.

[Tomsipusanus ceera.
TexHuueckue yCcTpoucTBa U
MPAKTUYECKOE MPUMEHECHUE:
OuKH, JIymna, (poToamnmapar,
MPOECKIIMOHHBIN anIapar,
MHKPOCKOTI, TEIECKOTI,
BOJIOKOHHAs OINTHKA,
nudpakmoHHas peméTka,
TIOJISIPOU T

TexHuueckue ycTpoucTBa U
MPAKTUYECKOE MPUMEHECHUE:
OuKH, JIymna, (poToamnmapar,
MPOEKIIMOHHBIN anIapar,
MHKPOCKOTI, TEIECKOTI,
BOJIOKOHHAs OINTHKA,
mudpakmoHHas peméTka,
TIOJISIPOU T

Hroro no pazneny
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Paspen 3. OcHoBBI cnienuanbHON Teopun oTHOCUTENbHOCTH (fanee — CTO)

3.1

OcHOBBI
cenHaabHOI
TEOpUH
OTHOCHTEIBbHOCTH

['panuubl NPpUMEHUMOCTH
KJIACCUYECKON MEXAHUKMU.
[Toctynartsl cienuanbHON
TEOPUH OTHOCUTEIBHOCTH:
VHBApPUAHTHOCTb MOIYJIA
CKOpPOCTH CBETA B BAKYYME,

Pemrenne kauecTBEHHBIX 3a1a4

C ONIOpPOM HA U3YUYECHHBIE
noctysarsl CTO.
Hcnons3oBanue
MH(OPMAMOHHBIX TEXHOJIOTUI
JUIsl IOMCKA, CTPYKTYPUPOBAHHSI,




MPUHIAI OTHOCUTEIIBHOCTH
OUWHINITEIHA.

OTHOCUTENBHOCTH
OJTHOBPEMEHHOCTH.
3aMeIJICHUE BPEMEHHU U
COKpAILICHUE JITIMHBIL. DHEPrus
U UMITYJIbC PEISTUBUCTCKON
yacTuilbl. CBSI3b MACCHI C
DHEPIUEN U UMITYJIbCOM
PETATUBUCTCKON YaCTHULIBI.
DHEpPrus MmoKos

WHTEpIIpETaAlUN U MPEJICTABICHUS
nH(pOpMaIU TPU OATOTOBKE
COOOIIEHUN O TPaHUIAX
MPUMEHUMOCTH KJIIACCUYECKOU
MexaHuku u ocHoBax CTO

Hroro no pazneny

Pa3pen 4. KpanToBas ¢pusnka

4.1 DJIEMEHTHI
KBAHTOBOU OINTHUKU

®otonbl. Popmyina Ilnanka
CBSI3U SHEpruu (HOTOHA C €ro
4aCTOTOW. DHEPIUsl U UMITYJIbC
¢dbotona. OTKpbITHE U
uccienopanue ¢hororddexra.
OnbIThI

HaGmronenue gpotoaddexra

Ha YCTAHOBKE C LIMHKOBOU
rractuHou. MccnenoBanue
3aKOHOB BHeNIHEro potorddekra.
OO0BscHEHNE OCHOBHBIX
MPUHIIUIIOB ICHCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX
Kak: (hoTOodIeMEHT, (OTOJATUHK,




A.T'. CroneToBa. 3aKOHBI
dbotorpdexra. YpaBHeHHe
OinamTeliHa 11 hotodddexra.
«Kpacnas rpanumna»
dbororpdexra. /lapneHue
cBeta. ONBITHI

I1.H. JIeGenena.

XHUMHYECKOE JICHCTBUE CBETA.
TexHuueckue ycTpoucTBa u
MPaKTUYECKOE MMPUMEHCHHE:
dhoTosneMeHT, (OTOJATUHK,
coJTHEeUHas 6aTapesi, CBETOINO/T

cotHe4YHas OaTapes, CBeTOIUOI; 1
yCJIOBUHM WX O€30MaCHOTO
MPUMEHEHUS B TPAKTUYECKOU
KU3HH.

Pemrenne pacy€rHpix 3a71a4 ¢ ABHO
3aaHHOU (PU3UYIECKON MOJIETBIO
C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (hOpMyJT KBAaHTOBOI
onTuku. Penenne kauecTBEHHbIX
3a1au

C ONOpPOM Ha N3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM
onrtuku. PacrosnaBanue
(bU3NYECKUX SABICHHUI B YUEOHBIX
onbITax: POTORIEKTPUUECKUI

3¢ deKT, CBETOBOE JIaBJICHHUE.
Ornucanne N3y4eHHbIX KBAaHTOBBIX
SIBICHUW U TIPOLIECCOB

C UCIOJIb30BaHUEM (PUZUUECKUX
BEJIMYMH: CKOPOCTh
AIIEKTPOMAarHUTHBIX BOJIH, JJTMHA
BOJIHBI M 4YaCTOTA CBETA, YJHEPTUS U
UMITYJIbC OTOHA

4.2

CtpoeHue atoma

Mopens atoma ToMcoHA.
OmnbiTel Pezepdopra no

N3yuenue moaenu omnsita
Pesepdopna. [lposenenue




PACCESTHUIO O-YaCTULL.
ILtanerapHas MozieNIb aTOMa.
IToctynatser bopa. U3nmyuenue
U TorJIoneHrne (POTOHOB MpuU
[epexo/ie aToMa ¢ OAHOTO
YPOBHSI DHEPTUU HA IPYTOi.
Bungel ciektpoB. CniekTp
YPOBHEU YHEPIrUU aTOMa
BOJIOpOJA.

BoJiHOBBIE CBOMCTBA YACTHLL.
Bomnns! ne bponis.
KopmyckyisspHO- BOTHOBOM
Iyaau3M.

CHoOHTaHHOE U BBIHYXJICHHOE
W3JIy4YCHUE.

TexHuueckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHECHHUE:
CIIEKTPAJIbHBIN AHAIU3
(ciekTpocKon), J1a3ep,
KBAHTOBBIN KOMITBIOTEP

IKCIIEpHUMEHTA

10 HAOJIFOICHMIO TUHEHIATOTO
criekTpa. OneHka aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEMN
M3MEpeHUN (PU3MIECKUX BETUYMH.

N3y4yenue mozaenu aroma:
ToMcoHa, IIaHeTapHOU MOAENU
aroma, mojiesnim atroma bopa.
N3yuyenue cnekTpa ypoBHEN
SHEpPrUH aTOMa BOJIOPOAA.
OObsicHeHNE TPUHIUIIOB
JEHUCTBUS U yCIOBUIN O€30M1aCHOTO
MIPUMEHEHHUS CIIEKTPOCKOTA,
Ja3epa, KBAaHTOBOTO KOMIIBIOTEPA.

Pemenne kauecTBEHHBIX 3a]1a4

C ONOpPOM Ha N3YUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hU3nUYECKue
siBJIeHUA 1o Teme «CTpoeHune
aromay. PacriosHaBanue
(U3NYECKUX SABICHUI B YUEOHBIX
ONBITaX: BOSHUKHOBEHUE
JMHENYATOrO CIEKTPa U3IIYyUCHHUS.
AHann3 KBaHTOBBIX MTPOLIECCOB U
SIBJICHUU C UCIOJIb30BAHUEM
rnocrynaros bopa




4.3

ATOMHOE A1pO

DKCIEPUMEHTHI,
J0Ka3bIBAOIINE CI0KHOCTh
ctpoeHus sapa. OTKpeITHE
PaaroaKTUBHOCTH. OTBITHI
Pesepdopaa no onpeneneHuto
COCTaBa paJuOaKTUBHOIO
u3nydenus. CBoicTBa anbda-,
Oera-, raMMa-Hu31y4eHUs.
BnusHue pagnoakTUBHOCTH Ha
YKUBBIE OPraHU3MBI.

OTKpBITHE IPOTOHA U
HeuTpoHa. HykinonHas Mozenb
anpa ['eitzenoepra-lBaneHko.
3apsan sapa. MaccoBoe YHCIIO
sapa. M3oromnsl.

Anbda-pacnaj. IIEeKTPOHHBIN
Y TIO3UTPOHHBIN OeTa-pacna.
['amMma- n3nyuyenne. 3akoH
pPaZvoOaKTUBHOTO paclajia.

DHEpPrus CBSI3U HYKJIOHOB B
anpe. Anepubie cunbl. Jledekt
MAcCCHI sipa.

SAnepubie peakiuu. Jlenenne u
CUHTE3 sJIEP.

SlnepHbii peaktop.
TepMosIepHBI CUHTES.

N3yuyeHue d3xkCcnepuMeHToB,
JIOKA3bIBAIOIINX CIOKHOCTh
CTPOEHHUSI aTOMHOTO SIpa.
HccnenoBanue TpeKOB 4acTUIL
(o roToBBIM (oTOTrpadusim).
N3ydenue siaepHbIX CUl, SIAEPHBIX
peaKIuii CHHTE3a U pacnaja,
TEPMOSIAEPHOTO CUHTE3A.
N3yuyeHue HyKIIOHHOM MOJAENU
anpa ['eiizenoepra-lBaneHko.
OOBbsicHEHUE yCTpOICTBA U
MPUMEHEHUS JO3UMETPa, KaMephl
Buniscona, ssmepHoro peakropa,
aTOMHOU OOMOBL.

Pemenue 3ama4d ¢ onopoit

Ha MOJyYEHHbIC 3HAHUS, B T.4. O
3apse 1 MaCCOBOM YHCIIE SIpa.
Pacno3naBanue pusnyeckux
SBJICHUN B YYEOHBIX OMBITaX U B
OKPYXaroUIeH )KU3HU:
€CTECTBCHHAsl U NCKYCCTBEHHAs
paaroaKTUBHOCTh. OniucaHue
KBAHTOBBIX SIBIICHUI U MPOLIECCOB
C UCIOJIb30BaHUEM (PUZUUECKUX
BEJIMYMH: NIEPUOJI MOJIypacnajia,
SHEPIUsl CBSI3U ATOMHBIX S7ED,
nedexT macchl sapa.




[IpobieMbl U MEPCIEKTUBBI
AIEPHON IHEPIETUKMU.
DKOJIOTHYECKUE ACTIEKThI
AIEPHON YHEPrETUKMU.
DJIEMEHTAPHBIE YACTHULIBI.
OTKpBITHE TO3UTPOHA.
Metoasl HaOMOACHUS U
PETUCTPALINY ATIEMEHTAPHBIX
YaCTHLI.

PyHIaMeHTaJIbHbIE
B3auMOJIencTBUs. EQUHCTBO
(bu3nYECKO KapTUHBI MUpAa.
TexHuueckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHECHHUE:
I03UMETp, KaMmepa Bunbcona,
SIACPHBIA peaKkTop, aTOMHAas
oomba

AHanu3 nponeccoB U SIBICHUMN
C MCIIOJIb30BaHHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXPAaHEHUS
BJIEKTPUUECKOTO 3apsAaa, 3aKOH
COXPAHEHUS] MaCCOBOTO YMCIIA,
nocrynarel bopa, 3akoH
PAAMOAKTUBHOTO pacmajia.
VYyactue B paboTe Kpyriioro crojia
«PyHIaMEHTAJIbHbIE
B3auMoOJiccTBU. EMUHCTBO
(bmnqe(:Kopf KapTUHBI MUPA.

Hcnonp3oBanue
MH()OPMAIIMOHHBIX TEXHOJIOTUN
JUTSI IOMCKA, CTPYKTYPUPOBAHUSI,
WHTEpIIpETaAlUN U MPEJICTABICHUS
nH(pOpMaIU TPU OATOTOBKE
COOOIIEHU O TPUMEHEHUU
3aKOHOB KBAaHTOBOU (PU3UKU B
TEXHUKE U TEXHOJIOTHSX,
AKOJIOTMUECKHUX aCIeKTax siAepHOM
HSHEPIreTUKU

Hroro no pazneny
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Pa3pen 5. DnemMeHTHI acTpOHOMUM M ACTPOPU3UKHI

5.1

OIeMEHTBI
aCTPOHOMHH U
acTpo(pU3UKH

DTtanbl pa3BUTHS ACTPOHOMHH.
[Ipuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3mH0T0 HEOA.
Co3sBe3nus, IpKUE 3BE3MBI,
IUIAHETHI, UX BUAUMOE
JIBYDKCHHE.

ComnHeuHas cucTema.
Comnne. ConmHeunas
aKTUBHOCTB. McTOYHUK
sHeprun CoJHIA U 3BE3.
3BE30bI, UX OCHOBHEIE
XapakTepucTuku. Jluarpamma
«CIEKTPAIBHBIN KJIACC —
CBETHUMOCTB». 3BE3/IBI TI1aBHOMI
MOCJICI0BATCIILHOCTH.
3aBHCHUMOCTD «Macca —
CBETHUMOCTB» IS 3BE3]]

TJIABHOU MOCJIEI0BATEIILHOCTH.

BryTpenHee cTpoeHue 3BE3 1.
CoBpeMEHHBIE TTPEICTABICHUS
O MPOUCXOXKICHUU U
sBoonK COJTHIA U 3BE3.
DTanel )KU3HU 3BE3].
Muneunsiit [lyTs — Hama

[ToaroroBka coobIeHU 00
JTamax pa3BUTHS aCTPOHOMUH, O
MIPUKIATHOM U
MHPOBO33PEHYECKOM 3HAUYCHUH
aCTPOHOMHMH, O METOJIax
MOJTYYEHUS] HAYUHbBIX
ACTPOHOMHUYECKUX 3HAHUU,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMH.

N3yuyenue coBpeMEHHBIX
MPEICTaBIECHUMN O
MIPOMCXOXKICHUH U IBOJIIOIIUH
CouHIIa 1 3BE3I.

N3ydeHnie TUNIOB TaJIaKTHK,
paarorajakTHK U KBa3apos.
N3ydenne aBUKeHUSI HEOECHBIX
TeJ1, DBOJIIOLIUH 3BE3] U
Bcenennoii, mporeccos,
MPOUCXOAIINX B 3BE3/1aX, B
3BE3HBIX CUCTEMAX,

B MEKTUIAKTUYECKOU Cpefie,
MaclITaOHOW CTPYKTYpHI
Bcenennor. OObACHEHHE
pacmmpenus BeeneHnnon Ha
OCHOBE 3akoHa Xab0ia.
[ToaroToBka K 00CYKIEHUIO




IN'anakTtuka. Ilonoxenune u
nBmxenne CoirHia

B ['amakTtuke. TUIBI raJaKTHK.
Pannoranaktuku u kBa3apsl.
YeEpHble ABIPHI B AApax
rajgakTuk. Bcenennas.
Pacmmpenne Beenennon.
3akoH Xa006ma. PazOeranue
rajakTuk. Teopus boapuoro
B3pbIBa. PenukroBoe
W3JIyYECHHE.

MacmrabHast cTpyKTypa
Bcenennoil. MeraranakTuka.
Hepeménnnie mpobiieMbl
aCTPOHOMUU

HEpEUIEHHBIX TPo0IeM
actpoHomud. [IpoBenenue
HaO0JII0ICHUI HEBOOPYKEHHBIM
IJ1a30M

C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX MTPUIIOKEHUH IS
ONpeIeNICHHS TIOJIOKEHUS
HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CEeBEpPHOTO MOTyIapus
U SIPKUE 3BE3/IBL.

IIpoBenenue HAOMIOICHUH B
Tesneckon JIyHsl, IuiaHer,
Mieunoro Ilytu. Yuacrtue B
JUCKYCCHH O HEPEIIEHHBIX
npobJieMax aCTpOHOMUU

Hroro no pazneny

Pa3nea 6. O6001aniee noBTOpeHue

6.1

Oo0o0maromiee
IIOBTOPCHHUE

4

O600u1IeHne U cucTeMaTHU3alus
COAEp KaHUs pa3/ielioB Kypca
«Mexanuka», «MomnekyspHas
¢du3uKa U TEPMOJIUHAMUKAY,
«DJIEKTPOJUHAMHUKAY,

Yuyactue B JUCKYCCUU O pPOJIU
(U3UKN U aCTPOHOMHUH B
pa3NuuHbIX chepax AesITeIbHOCTH
YeJIoBeKa.

[ToaroToBka cooOUIEHUI O MecTe




«Konebanwus u BOJHED,
«OCHOBBI CIENHATBHON TEOPUH
OTHOCHUTEIIBHOCTH,
«KBanToBas puzuka,
«DNeMEeHTHl aCTPOHOMUH U
actpodusuku». Ponb ¢puzuku u
aCTPOHOMHH B
SKOHOMUYECKOM,
TEXHOJOTMYECKOM, COI[ATbHOM
1 3TUYECKOH cepax
NeATeILHOCTH YelIOBEKa, POJIb
1 MeCTO (PU3UKU U aCTPOHOMUHU

B COBPEMEHHOM HAyYHOU
KapTUHE MUpa, 3HAUCHHE
OIMHMCATEIbHOM,
CUCTEMATU3HUPYIOIIEH,
OOBSCHUTEIBHON U
MPOTHOCTUYECKON (QYyHKITUI
(bu3uYeCcKoil TEOpUH, POJIb
(bu3nYecKol TeOpUU B
dbopmMupoBaHUU
NPEACTAaBICHUN

0 pusnueckoi KapTUHE MUDPA,
MecTO (PU3NYECKON KapTUHBI
Mupa

(dbu3nvecKor KapTUHBI MUPa B
Py COBPEMEHHBIX
NPEJCTABICHUN

0 TIPUpPOJIE.
BrinonneHnne yueOHbIX 3aJJaHUM,
JEMOHCTPUPYIOLINX OCBOEHUE
OCHOBHBIX MOHATHH, PU3HIECKUX
BEJIMYMH U 3aKOHOB Kypca (PU3UKH
10-11 kmaccos




B 00IIIEM Py COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
NPEACTABIEHUN O IPUPOJIE

HToro no pazaeay 4
Pe3epBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI' PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nudposeIe
Tema ypoka Koutpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
®u3uka — HayKa O PUPOJE.
1 Ha o e (})] 05 f 1 bubmuoreka [JOK
YHBIE METO/IbI IO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKpYKaroIlIero Mupa
Pone 1 MecTo Gpu3uKu B

) (hOopMUPOBAHUN COBPEMEHHOM 1 bubmmoreka [JOK
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ESITENBHOCTHU JIFOIEHU
MexaHnueckoe JBHKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubmuoreka [JOK
nerxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE NpsIMONIMHENHOE 1 bubmuorexa [IOK
JIBUXKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NIPSIMOJIMHEIHOE 1 bubmuorexa [IOK
JIBUXKECHUE https://m.edsoo.ru/ff0c372e

6 CBobOogHOE mazieHue. Y CKOpeHue 1 bubmmoreka [JOK
CBOOOHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonunelinoe ABux’eHUE.

7 I[p ’KEHUE MaTepUaTbHOU TOUKHU 1O 1 bubmmorexa [IOK

BIDKEHHME MAaTepUaIbHON TOY
p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH




HpI/IHL[I/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

bu6mmoreka [JOK
8 lNanunes. MaepruanbHble CUCTEMBI
o https://m.edsoo.ru/ff0c3be8
orcuera. Ilepssiii 3akoH HeroToHa
Macca tena. Cuna. [Ipunuun
9 Cynepmos cui. Bropoii 3ako bubmorexa HOK
neprno3uuuu cuil. Bropoit H
yrep H p . https://m.edsoo.ru/ff0c3bed
HeroToHa 1151 MmaTepuanbHON TOUKU

10 Tpernii 3akoH HeroToHa 11 bubmuorexa [IOK
MaTepHAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOro TsAroreHus. Cuna

bu6mmoreka [JOK
11 TsKecTu. IlepBas kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduument

13 TpeHust. Cuiia COpoTUBIIEHUS IPU bubnuorexa [IOK
JBVKECHUM TENA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3{76
rase
IToctynaTenbHOE U BpalaTeabHOE

14 IBUKEHHE a0COTIOTHO TBEPAOTO bubnmoreka [JOK
tesa. MomeHT cuibl. [liedo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeECUs TBEPAOTO Tella
NMnynsc MaTepuanbHOM TOYKH,

15 CUCTEMBbI MaTepUAIIbHBIX TOYECK. bubmmoreka [JOK
Nmmynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE JBUKEHHE

16 PaGoTta 1 MOIIHOCTH CHIIBL. bu6mmoreka [JOK

https://m.edsoo.ru/ff0c4502




MaTepuanbHOW TOUkH. Teopema 00
N3MEHEHHU KMHETHYECKON SHECPTUU

17

IloTreHnmanpHas SHEPTHUs.
IToTeHunanbpHas 3HEpPrUs ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
IloTenunanbHas 3HEprus Tena
BOJIN3M IOBEPXHOCTHU 3eMIIU

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

18

IToreHuumanbHblC U
HENoTEeHUUaIbHbIE CUIIbL. CBS3b
paboThI HEMOTEHIIMATBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON SHEPTUn
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPrUuu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c¢

19

JlaGopatopHnast pabora
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MECHEHUEM MEXAaHUYECKON
SHEPTUU Teja Ha MpUMepe
PACTSKEHUS PE3UHOBOTO KIYTa»

20

Konrponsnas pabora no Teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU
Teopuu. bpoyHOBCKOE JBUKEHUE.

Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKEHHUS U
B3aUMOJICHCTBUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEH
U TBEPBIX TEI




23

Macca monekyi. KonnyectBo
BemiectBa. [locTositHHas ABoraapo

24

Temnnosoe paBHOBecue. TeMieparypa
u e€ usMmepenue. Illkana remneparyp
Lenbcus

25

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHenne MKT

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

26

AOcooTHas TeMIieparypa Kak Mepa
CpEeIHEW KUHETUYECKON SHEPTUun
JBUKEHMSI MOJIEKYJI. Y paBHEHUE
Menpeneea-Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampToHa. 'a30BEIC 3aKOHBI

28

JlaGopatopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
MEXy apaMeTpaMH COCTOSTHHS
Pa3pexKEeHHOTO ra3ay

29

N3onporeccel B neanbHOM rase u
uX rpaduueckoe MpeacTaBIcHUe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
crocoObl €€ m3mMeHeHus. KomnyuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHUsl OJHOATOMHOI'O UI€ATBHOTO
rasza

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bupel reruionepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbpHasd TEINIOEMKOCTE BEIECTBA.
KonuyecTBo TemnoTs! npu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36




Teruionepenade. AauadbaTHeIi
nporiecc

IlepBblil 3aKOH TEPMOAVHAMUKHU U

bu6mmoreka [JOK

33
€ro NPUMEHEHHE K U30IIpoLreccaMm https://m.edsoo.ru/ff0cSefc
Heo6paTumocTs mporeccoB B
. bubmuoreka [JOK
34 npupoje. Bropoii 3akoH
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Mpunuun geiictus u KITJ bu6mmoreka [JOK
TEIUIOBOW MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Mukn Kapno u ero KIT/I
37 DKosornyeckue mpoodIemMbl
TETUIOIHEPTETHKHU
O6o0uaromuit ypok
yp bu6mmoreka [JOK
38 «MonexynsipHas ¢puzuka. OCHOBBI
https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
Konrponsnas pabora no Teme
39 «MonexynsipHas ¢puzuka. OCHOBBI bubmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBaHue U KOHIACHCAIHS. bubnuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS M OTHOCHUTEIBHAS
. bubmuoreka [JOK
41 BJIAJKHOCTH BO3/1yxa. HachleHHbIN
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrannuueckue u
amop¢HbIe Tena. AHU3OTPOIHS
. bubmuoreka [JOK
42 CBOMCTB KpucTauioB. JKuakue

kpuctayasl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c6510




IInaBnenue u KpuCTaJlJIn3alusl.

bu6mmoreka [JOK

43 VY nennHas TEIIoTa MIaBJICHH.
a https://m.edsoo.ru/ff0c6708
Cybnumarust
Bbubnnoreka [IOK
44 YpaBHEHHE TEIUIOBOTO OanaHca 1
https://m.edsoo.ru/ff0c6820
OneKkTpu3aiys Tea. DIEKTPUIECKUI
45 3aps pI[Ba BHUJIA DJICKT I/I‘{Iﬁ)tCKI/IX bubmmorexa [IOK
PAL. a p https://m.edsoo.ru/ff0c6bcc
3aps10B
IIpoBOAHUKH, TUAIEKTPUKU U
46 H(I))JI POBOJHUKHA 3aK(F))H buGnnorexa [IOK
yip ) https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
B3aumopeiictBue 3apsioB. 3aKoH
47 Kymona. ToueyHBIH 3EKTPHUYCCKHAI bubmorexa LHOK
Y ) p https://m.edsoo.ru/ff0c6ces
3apsn
Hanpsyk€HHOCTB JIEKTPUYECKOr0
43 nosist. [lpuHnun cynepnosunuu bubmuorexa [IOK
ANIEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTU
Pabota cuit 3IeKTpoCTaTUYECKOTo
49 nois. Ilorennuan. PasHocTh bubnnorexa [IOK
’ ' https://m.edsoo.ru/ff0c6£00
MMOTCHINAJIOB
IIpoBOTHUKH U TUIICKTPHUKH B
p P bu6mmoreka [JOK
50 AIEKTPOCTATUYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTb
.. Bbubanoreka [IOK
51 OnexrpoémkocTs. Konaencarop A

https://m.edsoo.ru/ff0c7126




52

DNeKTPOEMKOCTD MIIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOI0 KOHAEHCAaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopHnas pabora "H3mepenue
ANIEKTPOEMKOCTH KOHeHcaTopa"

54

[IpuHIIMIT AENCTBUSA U IPUMEHEHNE
KOH/JIEHCATOPOB, KOMMUPOBAJIHLHOTO
amnmnapara, CTpyHHOro npuHTEepa.
DneKTpocTaTU4eCcKas 3allluTa.
3a3eMIIeHHe AIIEKTPOIPUOOPOB

55

DNEKTPUUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenue. 3akoH OMa jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, APATIICIBHOE,
CMEIIIaHHOE COeIMHEHHE
npoBOIHUKOB. JIaGopaTtopHas
pabota «M3y4eHne cCMenIaHHOro
COCIMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH Jlxxoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11st TOJTHOM (3aMKHYTO)
anexkTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUSD)

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAs POBOIUMOCTb
TBEPABIX METAIIOB. 3aBUCUMOCTD




CONIPOTHUBJIEHUS METAJIOB OT
temreparypbl. CBEpXIIPOBOJIUMOCTh

DNEeKTPUYECKHUI TOK B BaKyyMe.

60 .
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS

61 U IPUMECHAsl IPOBOAUMOCTD. bubmuorexa [IOK
CaoiicTBa p—n-niepexoja. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DNEKTpUUYECKUI TOK B pacTBOpPax U

6 pacmiaBax 3J€KTPOIUTOB. bubmuorexa [IOK
DNEeKTpOoNIUTHYECKAs! AUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
OnexTponus
DNEeKTPUYECKU TOK B rasax.

63 CamoCTOsITeNTbHBIN U bubmuoreka [JOK
HECAMOCTOSITEIbHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DneKkTpuueckue npudopsl U

64 YCTpPOICTBA U UX MPAKTUYECKOE bubmumorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O06o06maromuit ypox bubnmoreka [JOK
«OIJIEKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
Konrponsnas pabora no Teme
«Qnekrpocraruka. [TocrosHHBIN

66 anekTpuueckuit Tok. Toku B bubnmoreka [JOK

pasnu4HbIX cpenax» /Beepoccuiickas
poBepoYHas paboTa mpu
MPOBEICHUH Ha OyMa)KHOM HOCHUTEIE

https://m.edsoo.ru/ff0c8ala




PesepBHblii ypok. KonTponbHas

bu6mmoreka [JOK

67 1
paborta mo Teme "DneKkTpoaguHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepHblil ypok. O0o0maronmii 1 bubmuorexa [IOK
ypok no teMam 10 kinacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcebl
[TocTostHHBIE MATHUTHI U UX

1 B3auMojieiicTBUEe. MarHuTHOE ToJIe. | bubmuoreka [JOK
BexTop MarHuTHOM MHAYKLHH. https://m.edso0o.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKUUU
MaruuTHO€ 1oJie MPOBOIHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnuorexa [IOK
B3anmoneicTere npoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabora «3ydeHne

paTOpHaz p Y bubmuoreka [JOK
3 MAarHUTHOTO T10JIs KaTYILIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBHEe MarHUTHOT'O MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.

4 JlaGopatopHnast pabora | | bubnuorexa [IOK
«HccnenoBanue neMCTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHEe MarHUTHOT'O MOJIS Ha

5 JBUKYLIYIOCS 3apsKEHHYIO 1 bubnuorexa [IOK
gactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna

6 DneKTpoMarHuTHasi UHAYKIUSI. |

IToToK BeKTOpa MarHUTHOU




uHaykuuu. J/1C nnaykuuu. 3aKoH
ANEKTPOMAarHUTHOW MHAYKIIMH
Dapanes

JlaGopatopHnast pabora
«HccnenoBanue sBICHUS
AJIEKTPOMATHUTHON UHAYKIIUN

bu6muoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHIYKIMHU. DHEPIUsl
MarHMTHOT'O TOJISl KaTYIIKH C TOKOM.
DNEKTPOMarHuTHOE 10JIE

bu6muoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpoNuCTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHHUTHI,
JJIEKTPOJIBUIaTEllb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
MHIYKLIHUOHHAs [1eYb

10

O6o06maromuit ypok «MarautHoe
1oJie. JNEeKTpOMarHuTHas
WH]TY KLU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

Konrponsnas pabora no Teme
«MarnurtHoe 1nouie.
DNEeKTpOMAarHuTHas! MHIYKIIHSD»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OO/IHBIE MEXaHUYECKUE
Kosiebanus. ['apMoHnUecKue
KosieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
IIpeBpanienue 3aepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06




13

JlaGopatopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KoseOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTHU ¥ MaCChI
rpy3a»

14

KonebarenbHbIN KOHTYD.
CB0OOIHBIE AIIEKTPOMArHUTHbIE
KoseOaHus B UI€aTbHOM
Kose0aTeIbHOM KOHTYpE. AHATIOTHS
MEXy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KOJICOAaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEeHHUs PHEPTUHU B UCATEHOM
KoJ1e0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarumx
KoseOaHusx. BeIHyXIeHHBIC
MeXaHHIECKHUE KOJIeOaHuUsl.
Pesonanc. BeinykneHHbIE
ANIEKTPOMArHUTHBIC KOeOaHus

bu6muoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.
CuHyconJabHbII IEpEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOT0 TOKA.
AMIIIUTYTHOE U IEUCTBYIOLIEE
3HAYECHUE CHUJIbI TOKA U HAIIPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
JIEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUIECKOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324




3BOHKA, T€HEPaTOpa IEPEMEHHOI0
TOKA, IUHUH JIIEKTpoIepesad

DKOJIOrM4€eCKHe PUCKU IIPU
MIPOM3BOJICTBE JIEKTPOIHEPTHH.

20 KynbTypa ncnosnb3oBanus
AJIEKTPOIHEPTIUH B TOBCEAHEBHOM
KUZHU
MexaHnudeckue BOJIHBI, YCIOBHS

acripoctpanenus. [lepuon.
21 I()choppocT1>ppacnpOCTpaieHI/m u Bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54

JuiHa BoJiHbL. [lonepeunsie u
MIPOJI0JIbHBIE BOJTHBI

) 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubnmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX

23 cBoiicTBa U ckopocTs. [llkana Bubmmorexa LIOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paTuOCBS3U U

24 TeneBuaeHus. Pa3Burtue cpencts
cBs3u. Paguonokanust

)5 Konrponsnas padora «Konebanus u bubmumorexa [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe

%6 CBETa B OJHOPOJHOM Cpejie. bubnmoreka [JOK

ToudeuHbIl UICTOYHUK cBeTa. JIyd
CBEeTa

https://m.edsoo.ru/ff0cd350




OTtpakeHue cBeTa. 3aKOHbI

bu6mmoreka [JOK

27 oTrpaxxeHus ceera. [loctpoenue
. https://m.edsoo.ru/ff0cd4e0
n300pakeHHI B TUIOCKOM 3€pKalie
IIpenomiuenue ceera. [lonHoe
)3 BHYTpPEHHEE OTPaKEHUE. bubmumorexa [IOK
[IpenenbHbIi yroi MOJIHOTrO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKECHHUS
29 JlaGopatopnas pabora «M3mepeHune bubnumorexa [IOK
IoxasareJis IIPEeJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue u3odpaxeHuit
30 B 1uH3e. DopMyia TOHKOM JTUH3BI. bubmorexa HOK
https://m.edsoo.ru/ff0cddle
VYBenuueHue JIuH3bI
JlaGopaTopHnast pabora
31 «HccnenoBanue CBONCTB
M300paXEHUH B TMH3AX)
Hucnepcus cBera. CnoxxHbINA COCTaB
1 6enoro csera. Lger. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
13 Wutepdepennus cera. Audpaxims bubnumorexa [IOK
cBeta. [ludpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus cera https://m.edsoo.ru/ff0ctf02e
Onrtuyeckue mpuOOPHI M yCTPOUCTBA
35 U yCTIOBHS X 0€30MacHOTO
PUMEHEHHS
36 I'panuipl IPUMEHUMOCTH bubmumorexa [IOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862




ITocTynatel cienuanbHOU TEOPUU

OTHOCUTEIBLHOCTH
OTHOCUTENBHOCTD
bu6mmoreka [JOK
37 OJIHOBPEMEHHOCTH. 3aMeIJICHrE
https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKPAIIEHUE ITTHHBI
DHeprus U UMITYJIbC
38 pENATUBUCTCKON YacTulpl. CBs3b bubnuorexa [IOK
MACCBI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NoKos
Konrponsnas padora «OnTHka.
N bubmuoreka [JOK
39 OcHOBBI cIELIMATIBHON Teopuun
https://m.edsoo.ru/ff0ct610
OTHOCHUTEILHOCTH
40 ®oronsl. opmy:a [Inanka. bubnuorexa [IOK
DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEIOBAHUE Bu6 OK
nonroTexa
41 ¢dorospdexra. OnpiTer A. T auorexa [
https://m.edsoo.ru/ff0ctfc4
CroneroBa
3akoHsl poTtodddexra. YpaBHEeHHE
. o bubmuoreka [JOK
42 OiHInTeHa A5 poToapdexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» gortosddexra
Hasnenue cera. OnwiTh [1. H.
. bubmuoreka [JOK
43 JlebeneBa. Xummudaeckoe aeiicTBHe
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTponucTsa u
44 MPaAKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
CONTHEYHas OaTapesi, CBETOIUOT




Pemenue 3aaa4 110 TEMC «JEeMEHTHI

bu6mmoreka [JOK

5 KBAaHTOBOU ONTUKI https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI

46 Pesepdopna no paccesnuro o- Bubmmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactull. [lnanerapuas Mozens aroma

47 [Toctynater bopa bubmorexa HOK

https://m.edsoo.ru/ff0dOafa
W3nydenue u nornomieHue GoToOHOB

43 IIPU [IEPEXO/IE ATOMA C OJTHOTO bubnuorexa [IOK
YPOBHS SHEPTUH Ha APYroil. Buibl https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BomnHoBEIE cBOMCTBa YacTUIl. BOJIHEI

49 ne bpoitna. Kopnyckynsipao- bubnmoreka [JOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0Oca8
BBIHYK/ICHHOE U3JTy4YCHHE
OTKpbITHE paIUOAKTUBHOCTH.

50 Omnsite Pe3epdopaa mo bubnmoreka [JOK
OIIPEAEIIEHNIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITyUYEHUS
CaoiicTBa anb(da-, 6era-, ramma-

51 u3ily4eHus. BiausHue
PaIMOAKTUBHOCTHU HA KUBbIE
OpraHu3Mbl
OTKpBITHE IPOTOHA U HEUTPOHA.

5 W3otonsl. Anbga-pacna. bubmumorexa [IOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['aMma-usinydeHue

53 DHeprusi CBSA3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

Snepnbie peakuuu. SaepHbiin

https://m.edsoo.ru/ff0d1356




peakrop. [IpobremMbl, mEpPCIEKTHBHI,
IKOJIOTMYECKUE aCTIKThI SICPHOM
HEPTETUKHU

54

OnemeHTapHble YacTULIbl. OTKpBITHE
Nno3UTpoHA. MeTo bl HAOMIOICHHS U
pErucTpalyy 31EMEHTapHBIX
gactuu. Kpyrislii cron
«DyHIaMEHTAJIbHbBIE
B3auMozeucTeusa. ENMHCTBO
(bu3nUecKoil KapTUHBI MUPaY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTUS ACTPOHOMHUHU.
IIpukiiagHoe ¥ MUPOBO33PEHUECKOE
3Ha4YE€HHUE aCTpOHOMMHU. Bup
3BE31HOrO Heba. Co3Be3aus, ApKHUe
3BE3/bl, TUIAHETHI, UX BUUMOE
nsuxeHue. ColHeuHas cucTeMa

56

Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHIA U 3BE3 ]

57

3BE3bI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI IIaBHOU
II0CJIEI0BATEIbHOCTU. BHYTpeHHEE
cTpoeHue 3B€31. COBpEMEHHBIE
IIPEJICTABICHUS] O IPOUCXOXKIEHUH U
sBostonnu CosHIa U 3BE37

58

Mnuneunsiii [1yTe — Hamma
lNanaktuka. IlonoxeHue u aBUXEHUE
Comnnana B I'amaktuke. I'anakTuky.
UYEpHble AbIPEI B sIpax rajJakTHK




59

Bcenennas. PazOeranue rajiakTuk.
Teopust bosbioro B3psiBa.
PennkroBoe nznyueHue.
MeraranakTuka

60

Hepermennsie npodiaembl
aCTPOHOMMUU

61

KonrtponsHas pabora «DneMeHTHI
aCTPOHOMHUU M aCTPOPHUIUKI»

62

O6o6matomuit ypok. Ponb pusuku
Y aCTPOHOMHUHU B SKOHOMUYECKOM,
TEXHOJIOTUYECKOM, COLIMATIbHON 1
ATUYECKOH cdepax NesTeTbHOCTH
YyejgoBeKa

63

O6o6maromuii ypok. Pons u Mmecto
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

64

O6o06maromuii ypok. Posib
¢busnueckoii Teopun B
(OpMUPOBaHUY MPEICTABICHHIA O
¢bu3nveckoil KapTUHE MUpa

65

O6o06maromuit ypok. Mecto
¢$u3nUecKoil KapTUHBI MHUpPa B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTaBICHUI O IPUPOJIE

66

PesepBHbIi ypok. MaruutHoe noie.
DNeKTpOMarHuTHas MHAYKIHS




PesepBubiil ypok. OnTuka. OCHOBBI

67 CIELIMAJIbHOM Teopun 1
OTHOCUTEIILHOCTH
Pezepusiii ypok. KBanroBas ¢usnka.
bu6muoreka [JOK
68 DneMEHTHI aCTPOHOMUU U 1

acTpo(u3UKH

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

VYuebnuk pusuxu 10 knace, aBropsl I'. 51 Mskues, b. b. Byxosues, B. M. Yapyrun 2020 r
VYuebnuk pusuxu 11 knace, aBropsl I'. 51 Mskues, b. b. Byxosues, B. M. Yapyrun 2022 r
Konrponsnsie padots! o ¢usuke 10-11 xnacc U. B. 'onosa

3anaunuk no ¢pusuke A. I1. PeivkeBud 2020 r

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA

Tecrossle 3ananus no gusuku 10-11 xkmacc 3opun H. U.

Tecrossle 3ananus no Gusuku 10-11 xmacc O. U. I'pomuea

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET

https://edu.skysmart.ru/teacher/homework/hopikulaba

https://app.idroo.com/signup

https://draw.chat/F709BF5072B372526EA:ciOgjzok#p3,0,0,r0,s1

https://onlinetestpad.com/ru/test/125229-planety-zemnoj-gruppy




